Cloud lab notes

As my switch diary got crowded, | decided to start a separate doc just for the cloud labs. Also
most of the cloud labs are non switches. The idea however is the same. It is more about asking
questions and wondering than getting it totally right first time. | will plot some of my thoughts in
along as | watch the lab designs. | hope this will be inspirational for you to go and make your
own lab data observations and find out things about RNA. Check here if you want an idea on
how to get started with analysing the lab data?

Some of my analysis will be in the main doc here and not in the single lab docs I linked in below.
| separated them out to make it a bit easier to find stuff on a specific lab. However if | get an
idea while watching a lab, sometimes data from other labs will land in this document, as | go
and explore from where I'm at.

Lately | have started adding pics of the main lab structure and link directly to the lab results.
That way it is much easier to find the lab I'm interested in. Lab overview - clicking the link
attached to the picture, will take you to the lab results in that lab. Later | will try link analysis for
the labs below the pics, for the lab where it belongs. Note that | have a lot of my analysis in this
main doc.

Also see my Switch diary & Switch diary 2.

Eli Fisker

Cloud lab - first batch

Cloud lab 2 - Triangle of Doom

Cloud lab 4 - Random

Cloud Lab 5 - The nonesuch

Cloud lab 6 Cross

Cloud Lab 7 - 5 fold radial Asymmetrical Starfish Level 0 by Jieux
Cloud Lab 9 - Final Countdown

Cloud Lab 10 - Random Shape 2

Cloud Lab 12

Cloud Lab 13 - Alien party glasses

Cloud lab 15 - Trilloop buffet
Cloud lab 16 - Section from Water strider

Cloud Lab 17 - Oryza sativa 8 Elements Part 2 by merryskies
Cloud Lab 18 - Anaconda

Cloud lab 19 - Big hairpin Loop
Cloud lab 20 - Random 4



https://docs.google.com/document/d/1iKcau1WYJzFJ27qBTRn-0d4BIgYdX9KCi0K0fTKLFwY/edit#heading=h.2qo50pwrcjlx
https://docs.google.com/document/d/17x3OpWTHzdaOAMhZQcIdhCg8Q7JpZ1f1J1qyuFhBAYw/edit
https://docs.google.com/document/d/1j_FfbUFLgDeVvMf4H8BstkNSqUGG9RTaI1mJDkuv7cY/edit
https://docs.google.com/document/d/1fj0OeU6nHakAF752OP_U5gcK5KAmtcfps-A_hPJvrPU/edit
https://docs.google.com/document/d/1S6iyzzoYjNy8CNhouykVfdB6o1VGQ9DMzlgBjtVB5oY/edit
https://docs.google.com/document/d/1hU69NLyu4JJVTMpK_-TuWGq4I0KJ_gPJxEefDcjWk_0/edit
https://docs.google.com/document/d/1gbI-BnF27hQi4xLYKiGS0dD_K0A_dIjRoevQpyZW1vg/edit
https://docs.google.com/document/d/1Xs5tN3YbVEkXExMZlmjP8jsO2WBcdUx4azfUkKmFqBw/edit
https://docs.google.com/document/d/1tZKhpnKMRELLAr9rwxWuK05d6NQFiDVIuJaz3wKandg/edit
https://docs.google.com/document/d/172IFE5HljoziGh10mCiLrwA3HoBGhX6lQsGSN3FRcuo/edit
https://docs.google.com/document/d/1x8Ob0o5EEoqRCvaeYAtSmNoXekCwy-oI6fugETMhuno/edit
https://docs.google.com/document/d/1u7IP7CV-sQ-bnjYzP3rpBhgM9aIl7AMYM0z6kUUImVs/edit
https://docs.google.com/document/d/1Bn0OcRQTu9dHf3YNNE_7CqBUiLg7pzKmVo_2bfzxfrs/edit
https://docs.google.com/document/d/1ODrknKyj0egoFcOaC9D2CGTmzfXsgFaUlWbUwxu0fUQ/edit
https://docs.google.com/document/d/1Qn1lneTKhV_9pW9Sy0KKKu0JAiXx2_sSK8ptYOyCkzs/edit
https://docs.google.com/document/d/1MJrppcYQQjZA4ZraXGq8-poaBoQwedcUeiWEIKaLM2g/edit
https://docs.google.com/document/d/1mRzKDJPWHzudUYPCwTnBipUVVdMPTQ4AH9pCSnqONHI/edit
https://docs.google.com/document/d/19khGyLVjFUcZd6I8zXsH8JcKFc3GYxqVWxYGE0s6wO0/edit
https://docs.google.com/document/d/1Tc0Ej8mA_kDpTCQk56z7-0oDYFy_0NwRlAZ-ffy2FgI/edit

Cloud lab - 4th batch

Labs published the 27 June 2013

X-1 bulge testing
EzFold

Single to switch try
Short stack

Quad Loop Test

The GAAA Loop
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22 Mar, 2013

Cloud Lab 2 - Triangle of doom

Written after the new updated data for Cloud lab. Again a pressurized lab. Short strings of not
too different length and only two winners.

Here is ViennaUTC’s Design. This one of the winners had 79% GC-pairs.

wk Cloud Lab 14 - Easy loop sizes by Edward Lane
Isceteri
Synthesis score : 94 / 100

Total:
-34 kcal

The other winner also had an overweight of GC-pairs. 71%


https://docs.google.com/document/d/1S6iyzzoYjNy8CNhouykVfdB6o1VGQ9DMzlgBjtVB5oY/edit#

#k Cloud Lab 14 - Easy loop sizes by Edward Lane
Loop de Doo 1.0
Synthesis score : 94 / 100

Total:
-36.3 kcal

All the high scorers had a relatively high GC-content, with a few exception. 61% is a rather
normal GC-content in other designs.



gk Cloud Lab 14 - Easy loop sizes by Edward Lane

d GCPairs ¥ Synthesis score ¥

min max min max

22 (79%) 94 /100
' 94 /100

93 /100

93 /100

92 /100

92 /100

91 /100

91 /100

91 /100

91 /100

89 /100

897100

897100

897100

88 /100

) 88 /100
) 88 /100
) 88 /100
) 88 /100
) 88 /100
) 88 /100
) 88 /100
) 88 /100
) 88 /100
) 88 /100
) 88 /100
) 88 /100
) 88 /100
) 88 /100
) 877100
) 877100
) 877100
) 877100
) 877100
) 877100
17 (61%) 877100
17 (61%) 87 /100

+B17ut lower than 61 % GC-pairs and there is no real high scorer among.
2



92 /100
89 /100
89 /100
87 /100
87 /100
87 /100
87 /100
86 /100
84 /100
77 /100
89 /100
88 /100
84 /100
84 /100
83 /100
88 /100
86 /100
88 /100
87 /100
79/100
82 /100

23 Mar, 2013

Cloud Lab 5 - The nonsuch

Seems sequence can vary but structure remains. Or in other words, different sequences can
give the same structure. However there is a slight pattern for that closing base pairs remains the
same, but just gets swapped around, so a C is interchangeable with a G and opposite. So for a
particular base the alternating in the winning designs will most often be between a G ora C.
Also middle of string section there seem to be the pattern that A is interchangeable with U and
opposite. So for a particular base in middle string, it can be either A and U. G can be
interchangeable with A and U or C can be interchangeable with A and U at that position too.
Also A and U could interchangeable with a G and C at closing base pair position. But this is
rarer than the other way around.

So though there are some differences there also are some overall similarities. Not for every
base pair and in every case. But there seem to be a pattern.

Can | say that a base itself is sort of alternated to itself? So that base in a winning design ifa U
in one winner, can be also an A in another winner. Same if a base is G it will often be C in
another winner and opposite.

| also find these two interesting. The top one scored 96% and the other one 93%. They are quite

9


https://docs.google.com/document/d/1gbI-BnF27hQi4xLYKiGS0dD_K0A_dIjRoevQpyZW1vg/edit#heading=h.e4tvcgw9ggso

[Unusual 27 july 2013] different in sequence.

sk Cloud Lah 2 - Triangle of doom version 2 by dsiea

Roadmap Puzzle

Sequence

seatrch

AAACCUCAACCAUAACCACAACAAAUCCAAGCACAACAAAACAAA c
AAACCGGAAGUCCUAAAGAGUAACGGACAA AAGCAAUACGACCACEC

Apparently the new data for Cloud lab 3 tells that it don’t mind having 1nt bulges closed by just
one GC-pair.

¥k Cloud Lab 3 - A Simple Zigzag by janelle
Simple Solve
Synthesis score : 97 F 100 .

T otal:

10



This one has green at bottom of 1 nt bulges in an extreme. Only closing base pair at hook end
and pentaloop (5 nt loop) is mispaired according to the SHAPE data.
sk Cloud Lab 3 - A Simple Zigzag by janelle i 107 .

Thanks, Janelle Yo Og 105
#. Synthesis score : 96 f 100

Total:
2672 k 100
36.2 kcal ~200 100

27 Mar 2013
Cloud Lab 4 - Random

31 Mar, 2013

| see a tendency for the lowest melt temperatures for a lab (below 97) turning up along low
scores too.

13 May, 2013

Cloud lab - round 2

Another thing | have noticed is that there is a surprising number of the winners that stay in the
97-107 melt temp range. There are also few 87. But they are rarer. I'm waiting to see if this is
the overall pattern of all the cloud lab.


https://docs.google.com/document/d/1hU69NLyu4JJVTMpK_-TuWGq4I0KJ_gPJxEefDcjWk_0/edit#

14 May, 2013

Cloud lab 20 is an exception from the above mentioned pattern. The absolute top scorer lands
on a melt point of 77. And there are more 77 among the better designs. Cloud lab 19 is also an
exception from that. Cloud lab 14 is an exception too. | look at designs on 94% and over as my
cutting line. For labs with no winners, | look at designs on 90% and over.

Labs that doesn’t follow pattern

Lab 20

Lab 19

Lab 14

Lab 12

Lab 8

Lab 5

Lab 3 Very different from pattern. Lower melt point in general

Labs that do follow pattern

Lab 18

Lab 17

Lab 16

Lab 15

Lab 13

Lab 11

Lab 10 (fits with one exception, ViennaUTC) Wonder if this is usual bot pattern. So perhaps this
pattern trace we leave us for now, cant be used as | thought.
Lab 9 (fits except ViennaUTC)

Lab 7

Lab 6

Lab 4 (except for ViennaUTC)

Lab 2 (Vienna kicks in 1 outlier)

Lab 1

Funny that the labs that we have a harder time making winners in, seem to more often having
meltplot below 87 too.

ViennaUTC almost always comes up with different melt temp to ours.

20 May, 2013

12



Find this one fascinating. | knew double red was strong too, and that double green seems
stronger in lab than both double red or a mixture at bottom of the bulges.

¥k Project : Thicker Zigzag gk Project : Thicker Zigzag
B-TZ-1 B-TZ-1
Synthesis score : 95 f 100 Synthesis score : 95 / 100

13



Its green bottom bulge twin does look more solid in the shape data, though they score the
same.

'*l Project : Thicker Zigzag
Attempt #1
Synthesis score : 95 f 100

’*l Project : Thicker Zigzag
Attempt #1
Synthesis score : 95 f 100

Total: Total:
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Bulges

Looks like the bulge pattern | mentioned for 3 Nt bulges, continues to be pretty typical, though

other are possible.

https://getsatisfaction.com/eternagame/topics/_strategy _market 2 and 3 nt bulges

gk Project : Testing various loop designs
Fisker testing various loop designs
Synthesis score : 96 f 100

Total:
-6.1 kcal

Synthesis score ¥

max

Sequence

search

AAAAAAAA
AAAAAAAA
AAAAAAAA
AAAAAAAA
AAAAAAAA
AAAAAAAA
AAAAAAAA
CAA A
AAAAAAA

NCAAA AUCAAA
AAAGAUCAAA
CAAAGAUCAAA
CAAA ACAAA
CAAACAUCAAA
CCAGCGAGACAAACAUCAAA
AAAACAGCAAAUACAAAC
c A CA CUA
AAACAGAAA CCAAA

c c AC
c c

CAAA EKAA
CAAAGCCAAA
CAAA CAAA
CAAA CAAA
AAAGCCAAA
CAAACCGAAAC
CAAACAGAAAC

A cc A
CAAA CAAA

c c

cc

CAAAAAAAA

15


https://getsatisfaction.com/eternagame/topics/_strategy_market_2_and_3_nt_bulges

ik Project : Testing various loop designs

GU f GAGA
Synthesis score : 97 / 100

Synthesis score V¥

max

Sequence

search

AAAAAAAA
AAAAAAAA
AAAAAAAA
AAAAAAAA
AAAAAAAA

CCAAAA
CCAAAA
CCAAAA
ACAAAA
ACAAAA

C CAAAAAAAA

A|C CAAAAAAAA

A|C CAAAAAAAA
AAAGCUC
AAAUCAC

CAAAAAAAA
CUCCGAAAAAAA

16



’*‘ Project : Testing various loop designs
Right Foot 2
Synthesis score : 100 / 100

25 May 2013

Brings memory of horse shoe pattern in puzzles and 1nt bulge pattern for lab, that shows a
preference to have the green on the bottom of the bulge. Shaky shape pattern on the outside
G’s though.

17



i Project : Zigzag: 1-Nucleotide Bulge (3)
B-ZINB3-1
Synthesis score : 96 / 100

Total:
-10.1 keal

The lowest scoring had reversed the pattern. However the reversed pattern with green on top
went real fine.
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o Project : Zigzag: 1-Nucleotide Bulge (3)
B-Z1INB3-3
Synthesis score = 76 f 100

Total:

And there was a winner with a mixed pattern.
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ok Project : Zigzag: 1-Nucleotide Bulge (3)
G 1
Synthesis score : 96 / 100

Total:
-11.1 kcal

16 June 2013

Interestingly enough this one went 100% and not even a single boost.
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sk 1-X bulge testing by Omei

Make up a Test - Brourd - Lab "1-X bulge testing® - Sub 3 (Stable)
Synthesis score : 100 § 100

Total:
-24.2 keal

So far it looks like green on the inside of the bend wins. Lets take a look at the rest. The second
highest follows pattern, no loop boost and a majority of the green on the inside.

21



#k 1-X bulge testing by Omei
JR_1X Rndl_Sub2
Synthesis score : 98 fF 100

Total:
-26.7 keal

And the green on the inside continues. When looking at the RNA lab results for the inside
stretch base 6-27, it is quite clear that there is a tendency towards green.
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#k 1-X bulge testing by Omei
Mas Vgle Tarde Que Nunca
Synthesis score : 97 § 100

Total:
-35.7 keal
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¥k 1-X bulge testing by Omei

Synthesis score ¥

min

max

Sequence
search

ACA CACCCACAGAGCCAGC
CGACUCA CACGCACCCAGC
CCGCAGACACGCCC ccaGc
CGAGAC CGCUCACUCALC
CGACUCA CACGCACCCAGC
ACUCA CAGC CCCAGC
CA A CAGC
CGCUCACUCA
CACUCA CACC
CCAGCCAGCCAGC
c cc ACGC

CA
AGACACUCA

cccecGceGecece
CCGCUCACGCALC
AGACGA
CA ACA

cucgGccc

GIGAAUCUAAGCAUGAAACAAUCIGAAAGAGAAAAGUGUGAAAGUCAGAAGGCUGAGAGAGGUCCGUCUACGUU

ACClA

Text from my winner:

AAAGCAAA AAWCAA AAC
AC CACAACA ACACAGC
AAACGAAUAAA CAAUAA
AAAC AAAA A AAA ACAAAA
AC CAACAAA ACAAAGCGACAA
AC CACAACA ACACACGCACAA
AAAGCAAUAA ACAAAACGCCCCGAAA
AAACCGAAAA A AAA AGAAAA
AC AAUAAAGCCAAUAAGCGAGAAAA
AAAGCGCCGAAUA CGCAUA CGA
ACACGCGAAACGAA CAGAAA CAACGA
AC CAAUAAAA AAAAC AAAA
AAAGCCAUAAUACGCAUAUACAGAACGA
AAAGCGCGAAAA ACCAAAACCCAAA
AAAGCAAUAAA CAAUAAGAGAAAA
AAAGCAAUAAACCCAAUAA CAAAAC
AAAC AAAAGCUCGCGAAA LYY
AAAGCAUAAUACGCAUAUACAGAAGA
AAA AAAA CCAAUAA CAAAAC
AAAGCGCUAUAA CCUAUA CUAAUC
AAACCGAAAA A AAAGC LY.

c CAAAUAA AAUAAGCGAAAA
AAAC AAAA c AAA AGCAAAA
AAA AAAAAACCCAAAAACUCAAAAC
AAACCGAAAA CAAGAAC LY.Y.Y.)
AAAGCAAAAAAC AAAAACAGAAAA
AAACAGAAAACGC AAA AAAA
AAACGAAUAAA CAAAAA AAAA
AAACCGAAAA CAAGAAC AAAA
AAAGCCAAUAAACCCAAUAAGCGCGCAAAAC
AAACCGAAAAGCUCAAGAAC AAAA
AAACGAAGAAA CAAGAA AAAA
AAACGCGAAUAAA CAAUAA AAAA
AAAGCGAAAA AAAGC AAAAC
AC CAAAUAA AUAAAGCGCAAAA
AC AAAUAAGCCAAAUACGCAGAAAC

c c cc ccc c
AAAGCAAAUAAGCCAAUAA CAAAAC
AAA AAAA AAA CAGAA
AAACCCAAAACGCC AAA CCCGAA

AAAA
ACAA
AAAA

Here was the test | set out to find out with my design:

AAAGACAA

ACACAGAGAAC
ACCUGAA

ACAAACUCGGC
ACACACAGAAC
ACACAGAGAAGC
CCAACCACACCC
ACAAAGUC
ACAAAGAGAACGC

cca c
ACACA A
AGAAAA
CCAAA
CCCACCAC

CAAACAGAACUC

AAA
ACCA

AAA

YY)

cua
ACAAA

YY)

CAAA ACCA
ACAAACGCAA CACGCAC
CAAAGAGAAGCCGCGUAC
CCAAA cccce AC

CAAAACACAACCACACC
AAACUGAAGGCGACACUC
CAAACAGAAGCGGC c
CAAACUCAACCCCUCA
CAAACAGAAGCGGGC
AAACUGAAGGCGACUC
AAACUGAAGGCGACUCA
CAAACACGGCA AA
AAACAGGAUA c
AAACAUAACACGAUA
cc ccucece
AAAUAGAAGUG
CUGAGA cc
cccAccuUC cc

CACCAAC
CUAAAC
ACAC
ACGAC

OOQPOOOO0

I generally have an idea that asymmetric internal loops likes to have their closing GC-pairs with
the C on the inside of the bent. Also | think that asymmetric loops like to have their boost on the
inside too. Perhaps except for 1-2 loops. But bigger and up. But for above size until perhaps
really big. For really big assymettric loops, perhaps the picture seems to be turning a little when
| watch the result from the lab Shape Test. From CC's on the inside towards GG's on the inside.
I bought this a bit further this time. As this lab might qualify as an energetically pressured lab,
due to it's many short and similar length strings, it makes it extra exciting. The difference is that |
don't know how it will behave with this many big loops. | look forward to the results from this lab.

With constraints too this time.

And | no longer believes that this lab qualifies as pressured. | shall mention more on that later.
But in general it seems that internal loops do have a sort of stabilizing effect on a design, so a

24
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design that would be otherwise viewed as pressured, due to short stem lengths, isn’t as hard to
get a winner in as expected. As example here is a short stacked one with 1-1 loops in between.
It even solves with a way to repetitive pattern. Fascinating. And watch that barcode hairpin!

# Ball & Chain by Krobar
wisdave Ball & Chain
Synthesis score : 96 / 100

Total:
-25.63 keal

>

©
©

)
(

8
(P
©

(A}

>

(@)

(>
(>
(@)
©

F r

So do boost want to be on the outside or inside? Ok this lab clearly showed that it would do all
together fine without. But checking anyway.

25
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sk 1-X bulge testing by.Okmei
Make up a Test - Brourd - Lab "1-X bulge testing’ - Sub 3 (Stable)
Synthesis score : 100 f 100
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#k 1-X bulge testing by Omei
Make up a Test - Brourd - Lah "1-X bulge testing® - Sub 3 {Stahle)
Synthesis score : 100 f 100

Total:
-24.2 keal

Riboswitch-based

Tendency for green on the inside of bend in this design too. Also general tendency for lab, but
not in all of the winners. Some of the winners show a tendency for red.
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sk Riboswitch-based by jruaya
Starry’s Riboswitch
Synthesis score : 94 f 100

The same seems to be the case for the lab Thursday, base 59-54. Of cause this is partly
created by there being 1nt bulges present, which in themselves like green on the inside of the
bend.
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ik Thursday by DHammond

Thursday morning
Synthesis score : 94 / 100
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gk Thursday by DHammond

Synthesis score V Sequence
min max search

947100 AGACCACGA CAAAZ.C A A CAACC A A"\AA [ CUAA ACAA A
947100 AGACCUCA CUA CA AGA CAACC AGAAAACCGC CGAAAGACAACGICGCCCA
947100 AGACCUCAAGCUA CAAGAGA CAAGCCCAGAAUAC CA AAAC AAC|C/GC
93/100 ACGCCUCAACCAAA AAGAGAGCGAAGCC
937100 CAGA ACGAAAC ACUCA CAACC
93/100 CAGCAACGAAAC AC ACACAA c
93/100 CAGA ACGAAAC ACUCA CAACC
92 /100 CAGCGAACGAAACGAAC ACACAA c
927100 CAGA ACCAAA ACUCA CAACCC
927100 CIGACAAGCAAAGCCGA CAGACAA c
92/100 ccC CGAACAAA AGACA CAA c
92/100 CCCAACGCAUACGAAGCGACACAAGCC
92/100 CAGA ACGAAAC ACUCA CAACC
90/ 100 c|C ACACCAA AGCCAGAGCCAAGCC
90/ 100 ACC ACCAAAGCGACACGA CAAGCC
90 /100 CACA CAAAGCA ACACAAGCC
90/ 100 C/[GCAGA AAACCCA CAGCCCAGC|C
90/ 100 ACCUCAAGCGCAAAGCAACGA CAAC
90/ 100 ACCUCAAGCGCAAAGCAACGA CAACGC
90/ 100 c ACAAA CA CAAAGCC
90 /100 ACCUCGA CAGCCGCAGA CAAGC
90/ 100 ACC AGCCCAAA AGC CAAGCC
89/100 CGCCAACCAAA AACGC C/[GAAGCC
ACC
ACC

AAAA CCACGAAA
AAAA

AAAA CA

AAAA

AAAA AAAC
AAAA AAA
LLY.Y.) LY.Y.Y
AAAA AGCA
AAAA AAA
AAAA AAA

AAA AAA
AAAAC AAACAUAA
AAAA AAACACAA
AAAA CAAAA CAA
AAAA CCAAA AA
AAAACCC CCAAAGACAA
AAAACCGC AAACACAA
AAAACUCCACGCAAA CA
AAAA CAUCGAAAGAUAA
AAAAGCCCGCGAAAGCGAA

PPrPPBEPPPPRP

=
aO0O0O000
B0

A
A

2]

89/100 AGCCCAAA AGC CAAGCC AAAA [+ CCAAAGACAA
89/100 AGCCAAAGCCACA
89/100 AAAUACACCUCGAGCAAAGCCACGA
88/100 AAAUA CAGAACCGAAACGAAC CCICAA CCAGAAAA CA AAAC
88/100 AAAUACAAC AA AAGCCAACA AAC AGCAAAUCCCAACGAAA
88/100 AAACAGCAGCUAA AAACC AGCA CCACCCGAGAAAACGCC CUAA
86/100 AAAGAGACCAGAGCCAAA AGC A CA c CAAAAGCC c
86/100 AAAGA CAC CCAAA ACACAA CCAGAAAA CCAC Cc
86/100 AAAUAGACCUCGAGCAUAGCGAGAGA CAA CGAGAAAAGCGCA AAAC
86/100 AAAUAGA A CAAAGCAGCACACUCAA CACAAAAGACGACGAAA
86/100 AAAAACUCAUCA CACAGCA AUAGAGAA c AUA cc CACACGACAA

c

c

c

c

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

c
c
c
c
c
c

CAAGCC AAAA CA AAACAUAA
CAA CCGCUAAA CCA AAAC AA

PEPEPEEPPRPPPEP

86/100 AAAGA ACAGACGAAAC A ACACAA LILY. V.Y ACAUAA

85/100 AAA AGC A CAAAGCAGCAGACUCAA AAAA Cc c

85/100 AAA c CGAAAC CAGACACAA AAAA CCA

85/100 AAA ACAGCGAGCAAAGCGAGCUA CAA AACA CAUC

84/100 AAA CAGCUAACGAAAC AGCA CCAcCCC AAAAGCC c

82/100 AAA clC ACAAA CAGAGCAAAGCC AAAACGCC AAACACAA ccc

g 00 e

c
c
c
c
c
c
c
c
c
c

OOOO0OOOOO0OOOO0O0O000000000000000000O00O00O00O0

However the lower scoring show the same preference for green on this stretch, indicating that it
was probably hard getting it stable in the energy mode, solving it differently.

Huffman

The new cloud lab data for the lab Huffman also quite clearly demonstrates that adjacent stacks
on a multi loop in themselves can be a problem. This lab is otherwise unpressured due to long
stems. But there are only two winners proving the lab to be quite hard to solve. This one is
stable. Note the two double GC-pairs in the pressured multiloop.
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’*‘ Huffman by hotcreek

Dennis Huffman 3
Synthesis score : 94 f 100

Total: 35
-46.2 keal

A

O

C

An arm and a leg




Text from my experiment:

I haven't seen much proof on it, but | have an idea that multiloops with adjacent stacks, have a
tendency to behave slightly different to more symmetric multiloops. I think that GC-pairs facing
each other instead of following orientation of GC-pairs in the multiloop, will be more prevalent
here. | have seen both G and G facing each other in Kudzu that had a multiloop with adjacent
stacks. And G and G. Both with success, as they held the near area together and the multiloop
were stable.

Red facing red in adjacent stacks in multiloops turns out to be more successful than green
facing green. | tried both and green facing green failed. The overall tendency is that red facing
red and usual orientation in multiloops overall goes quite well.

32



k An Arm and a Leg 1.0 by keabral28
Red crawling snail
Synthesis score : 96 f 100

Total: @ @
s2ka B Oy

o
i

| think | see a tendency for multiloops with a mixture of adjacent and non-adjacent stacks. While
the closing base pairs for the adjacent stacks can follow usual orientation or have red facing
each other and green too, the closing base pair for the non-adjacent stem seem to be following
usual orientation.
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Also if they occur as closing base pair in a neck. A place where the closing base pair have a
tendency to be allowed to be flipped both ways. The lab An arm and a leg, is an example of a
lab where the neck is also the non adjacent stem in a multiloop with adjacent stems.
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%k An Arm and a Leg 1.0 by keabral28

Synthesis score V¥ Sequence
max search

AAAGAGAA CAC Cz:\AA CACC AAA ‘?ZC CAGCCAAAAGAAAA AA‘:\A AAAA
AAAAGAAAGCCAGACC AAACGA c AAACGCGCA CAAAGAAAGAAGAAACGCAAGAA
AAAACAAA CAC CCGAAAGCACA AAAC CACCCAAAAGCAAAGCAAUAAAACAAA
AAAUAAAACACGA ACCACAA AUCC AAAGC CCAE CCAAAAUCAAAAUAAAAUAAA
AAAAUAAA CA CCCGAAA AC AAAGCCUCAGCGCCAAAUAAAAUAAAUAAALAAA
AAAUAAUAGACAC CGCAAAGCACA AAAGCCACA CAAAUAAAUAAAUAAAUAUAA
AAAGAAAA CA ACGAAAACGAUCC AAAA AGCAGCGACAAGAAGAAAAGAAAAGAAAA
AAAUAAUAGCACAC AAACGCCGA AAACCCACA CAAAUAAAUAAAUAAAUAUAA
AAAAUAAA CA AC AC AC CCUCAGCCCAAAUAAAAUAAAUAAAUAAA
AAAACGAAA CA LY.Y.Y AC AAAGCCUCAGCCAAAGAAAGCGAAAGAAACGCAAAA
AAAAGAAAGCCAC AAAGCAGA c AAAC CA CAAAUAAUAAGAAUAAAGAAA
AAAUAAAA CAC AAAAGACA c AAA CAGCCAAAAUAAAUAAAUAAAUAAA
AAAUAAUAGACAC AAAGCACA AAACCCACA CAAAUAAAUAAAUAAAUAUAA
AAAUAAAA AAA AGCC c AA CCCAGCCAAAAUAAACAAAUAAACAAA
AAAACAAA AAACCA c c AAAC ACA CAAAGCAAAACAAACAAACAAA

c

A

c

= = o0 [rRrliz N

AAAAUAAA AAA A AAAC CAGCCAAAUAAUAAGAAUAAAGAAA
AAAAUAAACCGCA CCAAAA ACAC AAACC CAGCGAAAAUACAAAAGAAAAUAAA
AAAACAAA CAGC CGAAAGAUAGC CGAAA CCAGCCAAACAAAACAAAACAACAAA
AAAAUAAAGCCCACUCGCGAAAGCACGAGCA ClGAAAGCC A CAAAUAAAAUAAAUAAAUAAA
AAAACAAACGCAGCAGCCAAAA ACUCACCA AUAC ACCCAAAACAAAACACAAAACAAA
AAAAUAAAGCCA CUCGAAAGACGACGCA CGAAAGC CA CAAAUAAAAUAAAUAAAUAAAC
AAAACAAAGCGACACACACGAAA ACCGAAA CACA CAAAGAAACGAAAGAAACGAAAA
AAAAGAAACACA CGAAA CACCGAAA ACA AAAGAAAAGCGAAAGAAACGAAA
c

EErrErrErrr

000

AAAAUAAACCGCA AAAC ACAGCGAAACGC CAGCGCGCGAAAAUAAAAUAAAAUAAAUAC
AAAACAAAGCCCA LY.Y.Y CCAC AAAC CA CAAAGCAAACAACAAACAACGAA
AAAACAAA CA AC A CCAAAGCUCCAGCCAAACAAAACAAAGAAACAAA
AAAAUAAA CA AAAC ACAGCGAAACGC CACACAAAAUAAAAUAAAAAUAAAAC
AAAACAAACGCCA AAAC CAC AAAC ACA CAAACAAAACAAACAAACAAA
AAAUAAAA CA AAAC AC AAACGCAGACACAAAAUAAAAAUAAAAUAAAA
AAAAUAAA c LYY} . AAAUCC CACAAUAAAUAAAUAAAAUAAAAC
AAAGCACAACACGA CCAAA A AAACGAC AICUCAAACAAACAAACAACAACAAC
AAAAGAAA ACAGACGAAA A AAAGCGAGACACAAGCAAGAAGAAGAAACGAAAAC
AAAACGAAA CAGCCACGAAA AC AAA CUCACACAAAAGCAAAACGAAAGAAAUAA
AAAUAAUA CA cc AAAC AC AAACGCAGAGCGACAAUAAUAAUAAAUAAAUAAA

AC

A

A

EE0FrPEPE
(1] (2]
QP OO

[2llz NN 1]

B>
[+] [sReNeNslisNeNe]

POOOOO0OO0
>

Q

c

B>
oonon

AAAAUAAACACA c AAAC AAACGAUCA CAAUAAUAAAAUAAAAUAAAA
AAACACAACACGA CACGAAA
AAACAAACGCGCCACACC AAAC

(7]
0 0 [sRelle Ny

>rEEPPEPREPPRPCPPPP

CGCAAACGAC CAAACAAACAAACAACAACAAC
AAACACACACIGCAAAGCAAGCAAACAAAACAAAA

C

Simplify

Tendency for 1 nt bulges continue. Double green at bottom = favorite, double red at bottom, not
bad and then a mixture.
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ik Simplify by Tesla'sDisciple

Synthesis score V Sequence

max search

AAAAUAAAGCAUCACGAC it AAAUACC CAA AAAACCACGC Acnfﬁ A CAA AC
AAAAUAAAGCGACAGAUA AUAAACUAUCAA AAAA ACAGAUACAAA CGCAAGCAUCA
AAAUAAAAGCAGACA AGCGAGAAAGCUACAA ACAAGCACGA AGCCAAA CUCAAGC
AAAAGAAACC ACCUACGCAAAUA A A AAAAGA A CAAACCA AACCUA
AAAAGAAA cuca AACAGACAA AAAA ACACA CAAAGAGACAACGC
AAAAUAAAGAUACA AA AUCAA AAAA AGCACA CAAA AUCAA
AAAAUAAAGCGCUACA AAGCGAGACAA AAUAGA CGCGCAAA AGCAACUC
AAAAUAAAGCUACA AACGA CAA AAUACGA CACAAA AGCAA
AAAAUAA CA AAGC CAA AAAAGC ACCAGCAAAGACACA
AAAUAAAA c A AUAAAC CAA AAAACUACGAC CAAACAGCACAA
AAAAUAAA ACA AAGAA AUCAA AAAA ACGACA CAAA AUCAA
AAAUAAAA CA AGCAAAGCAGCAA AAAACGAGA AGCAAAGCAUCAA
AAAACAAC ACA AAAA AUCAA AAAGCA AGCCAAA AUCAA

c

]
==
QEOQO0O0OO00

AAAAGAAGC ACA AAGAACAGACAA AAUACUACAC ACAAA CAGAAAC
AAAAUAAA CA AAUAACAGACAA
AAAAUAAAGCCUACA AA ACAA
AAAAGCAAACCGCCA ACAAAACCGCCAACCC
AAAAUAAAGCACCA AAUAAC CAAGAC
AAAUAAAAGAGACA ACAAAGCUACAAGCUA
AAAUAAAACA CA AAAUACGA CAA A
AAAAUAAACGCUACA AUAAACUAUCAA A
AAA AGC ACAAAAGA AAC
AAAAUAAA AAUAA AUAA c
AAAAGAAA AAGAACGA CAA A
AAAAUAAA AAUAAGCGCUACAAGAUA AAAA AUA AUCAAA AUCAA
AAAAUAAA AAAAUCAGACAAGCA AAA ACACA CAAAGCAGACAA
AAAUAAAA AAAUACGA CAA A AAAACUAGAGCUACAAA AUCAA
AAAAAAAACUC CCAAAAAA AAGAACAC CAAAAAGAAGACGA AAACAGAGAAACACAUC
AAAGAAAA ACAAAA ACCCAAGAA AAAAGCCUACC CAAACUCCCAAC c
AAAGCAAAACUA AC ACGCGAAAA ACGAACA AAAAGCACAGCA AAACAUAGCAAGCACAC
AAAGCAAAACAAUCAGCGAUACGAACGAA AUCAA A AAAA AGAUACAAACGA CAAGCUAAGC
AAAGAGAAC A CAUC ACAAAAGA AAC ACAAACACAGACAGAAACUCAGAAGCACUCA
AAAUAAAACACGACA AGC AA CUACAAGCUA A AGA AGCCAAA CUCAACGA Cc
AAAAUAAA AC AAAAGACCCCGAA A AAAAC CACUAUCAAACCACCCACGC cc
AAAAUAAA AGCAGAC AAUAACA CAA CA AAUAGCUCA ACAAAGCUACAA CUCA
AAAACAAACAA A ACACACAC AACAAC CIUACACACACUAGCAUCAAGAAACA AACAUCAUC
AAAAGAAAA AC A AAAAGCUCCCGAA AlUAI[AGCAAAACGC CAUCCCAAACCCAUAC A Cc
AAAGCGAAAACGCA ACAUACGAAUAA A AACUA AAAACAUCAGAUAGAAACA CAAGCAGAC
AAAUAAAAGCUACAGCGACUCGAAAUACGA CAA AACCIUA AAAACUAGA ACAAA AGCAA A AC
AAAAUAAACC CACACUCGCAAUAACGA CAA A CACAAAGCCACCAACACACGAC
GGAAAAUAACGAUGCAGAUGCGAUAAAGUAUCAAGCUGCCIAGUCAAAGGCUGUGUAGCAAAGCAUCAAGAUCAUCUU

ACAAAGACACAA

orEFrcOPP

AAAACUA

CGAUAA c

AGCGAAACGC
AAUAA CAC
AGCAA A AGCAAA CUCAA
AAAACUACAGCUACAAACGCCAUCAA

c
c
Cc
c
Cc
c
c
Cc
c
Cc
c
c
c
c
c
Cc
AAA Cc AACGCCGCC c
c
c
Cc
AAAA ACACAUACAAA AGCAA c
c
c
c
c
Cc
c
c
c
Cc
Cc
c
Cc
c
c
Cc
c
c
c
Cc
C

A
AUCCGAA ACCAAGAUA
[+
A

[z)3]
> e >pr

CAAA CAA

c
c
c

ACAAACACAGACAGAAACUCAGAA
CGCAAAAGCA CAUAAA CAA
CCGAAGAGCACGA CACAAA CACAA
c
Cc

| like that Tesla’s experiment succeeded. | doubt this will be possible in a more pressured
design. However it went perfect in this easy to make happy lab. There was almost no loosing
designs in this lab. All except 9 designs made it to the winners. Only 3 scored in the lower end.
And those were in the category Cub scouts and optical illusion.

36



fk Simplify by Tesla'sDisciple
Simple Experiment
Synthesis score : 96 [ 100

Total:
-44.1 kcal

28 June 2013

Here is a classic example on uneven energy distribution. Take note of the design score:
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’!‘ Quad Loop test
Quad Loop
Synthesis score : 62 / 100

Total:
-43 keal

] O_3_- 24 ~
O 04 = .—2.1
O 08 OSO
00

Notice that the 3 top stems have mainly AU and the bottom ones have GC-pairs. [Mainly GC for
the barcode hairpin too]. The top ones are too weak to stay together, while the bottom one
forms.
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e Quad Loop test

Quad Loop
Synthesis score : 62 J 100

Total:
-2.3 keal

2 July 2013

And it really looks like that adjacent stacked multiloops causes problems or make things hard to
solve. In particular if they are small. There wasn’t as many high scorers as for a usual good
average lab.
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#k 2-2 and 3-3 loops

Uitra-Clean
JR_2-2/3-3 Rnd1...
Stamy's loops
2-2/3-3 janders...
22 #1

32 Loops - Brou...
Atarisorle

JR_2-2/3-3 Rnd1...
i

Tu-Tu Trois-Trois
2-213-3 - Brour...
nature and model
Botmod 2 -2-2._.
Tebeleenso
Meechl 22 33 Loops
janelle's design
Victorious Vinnie
22-71

wisdave tu-tu

2-2 3-3 Loops #3
Mat 2-2 & 3-3 1.
Mat 2-2 & 3-3 1.
This is one
Pidgenholed
2-213-3 last an. .
Erlacear

He

Default title
1for2 &3
Botmod 3 -2-2___
A couple of loo_..
Tesloops

Fiskers 2-2 and. .
22-72
Botmod1-2-2
Blueper

Lab 2-2 and 3-3...
22-73

2-2 and 3-3 Lower
2-2 and 3-3 loo._.

Synthesis score ¥

min max
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wk 2-2 and 3-3 loogs
Ultra-Clean
Synthesis score : 93 / 100
L ]

Total:

-44.2 keal

17 July 2013

30 July 2013

I’'m still thinking about the neck area. Apparently our new cloud lab data says it doesn't need
those special patterns that arose a lot with our old synthesis method. | still think it is to some
degree behaves differently. It is still there | have seen lowest energy compared to the main
design. | mean, | have it is there | see uneven energy distribution, if | see it. Most commonly an
rather AU filled neck, compared with a rather GC-heavy main design. Still this combo is getting
rarer that it was before. | find it interesting and I'm also confused.

Player project notes

31 July 2013

Mixed adjacent multi loops
Generally it looks like adjacent multiloops like to hit most negative energy positive

There are different ways to lower energy in an adjacent multi loop.
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https://docs.google.com/document/d/1UepUu3-w4_TujFE6kqC0KVTfxPFQ1kVUHHk0V9liHlQ/edit
https://docs.google.com/document/d/1Httc4MHD0eXjvi_nbzGk24woeet_ATztuuRUzOweluk/edit

One way to do this is to have single non adjacent stem, follow usual GC-pair orientation. Another way that
also lowers energy, as it is built into our energy model is to have red face red in the closing basepairs of
two adjacent stems. That is what lowers energy most.

Sometimes other solutions can get stable, though they will get higher energy, those can be following
usual orientation

Also Green facing green, will be used, and sometimes stable. But will have a higher energy than red
facing red, and usual orientation.

I’'m thinking that small adjacent multiloops will be more dependant on having the most negative energy
than the bigger ones, like in huffman with many single bases between some of the stems. However, I'm
still not certain with the 0-0-0 and 0-0-0-0. They seem to be able to tolerate not having absolute lowest
energy.

Trying to explore how an adjacent multi loop behaves if given the best possible conditions. In the lab
Switch to try, the multi loop is big and has several single bases. and the stems are long. | know that |
might not see true behaviour as less optimal solves will be allowed to pass, given that the lab is relaxed
elsewhere, a local bad solution will not put as much strain on the design as the overall structure adds to
stability in even a bad solve.

Yet the low energy causing multiloop stand out, GG version. Closely followed by usual orientation, but
also more unusual two of the opposite orientation and a lonely CC among the top scorers.
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ok Single to Switch try #2

synthesis score V¥ Sequence

filin max search search
. f BN
100 / 100 single Try aAaAaAaccualccla CA
100 /100 Chitty Chitty B... AAAGC ACCGA
100 /100 Zabiorge AAAA C AA
98 /100 Mod of Fisker's D3 AAAA hceccuca
98 / 100 Switchingle -1 AAAA CAGUCA
98 /100 Dennis 9600 Mod AAAA CACACA
98 /100 Fiskers Single ... AAAA CACA
98 /100 TOEs, TOEs - .. AAAA CAGCA
98 /100 $252 - Brourd -... AAAA huacca
98 / 100 janelle’s Design 3 AAAAC AUGCA
98 /100 Meechl SS52 AAAA ACA
98 /100 3rdPass-SwitchTry#2 AAAA CA
97 /100 Version 3 AAAA CACA
97 /100 Based on PDB 2JL6 AAAA CACCCA
97 /100 GU slip AAAA C A A
97 /100 Pretty Pretty P__. AAAAC AUGCA
97 /100 Fiskers Single ... AAAA CACA
97 /100 Fiskers Single ... AAAACUC ACA
97 /100 JR's Mt Everest AAAACUA CUACA
97 /100 Give it a go AAAACAUA AAGCA
97 /100 randomness AAAAC CUUACA
95 /100 single Omei 1 AAAACGAGUC ACCA
95 /100 single to Switc_.. AAAA AUAGA
95 /100 Janelle #3 Mod AAAAC AUCCA
95 /100 We the People o... AAAAGCUG CACA
95 /100 single Switch V.1 AAAACCA
95 /100 One AAAACUA
95 /100 AthPass-SwitchTry#2 AAAA Al
94 /100 Switchingle -3 AAAACUC
937100 single to Switc_.. AAAA
937100 janelle's Design AAAACUA
93 /100 wisdave switch AAAA Al
c

>

= OHPEERO =

2 2ClO
00000000

QP op

93 /100 Epsilon AAAA

91 /100 Single AAAACGC
91 /100 99.98% RNAshapes AAAACA
a0 /100 Single to Switc... AAAA
89 /100 Enatle AAAA
89 /100 Tionvedi AAAA

89 /100 58517 AAAAC
771100 JR Single2 Rnd1.. AAACA




Also note the fine mirroring between the adjacent stems.

sk Single to Switch try #2
Single Try
Synthesis score : 100 / 100

Total:
-42.5 keal

Enatle

Tionvedi

SS 17

JR Single2 Rnd1...

Where does GU-pairs makes least harm? What stem type needs GU the most? (Other than the switching
area in a bound shape in a switch puzzle)

Also | found this design interesting. Apparently one can get stems to form without a defining/closing
GC-pairs. But does double same turning AU pairs at closing position signals splitting?
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wk Single to Switch fry #2
Tionvedi
Synthesis score : 89 / 100

Total:
-39.3 kcal

Estimate
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sk Single to Switch try #2
Tionvedi
Synthesis score : 89 / 100

Total:
-37.9 kcal

Another thing | have noticed is that the biggest ring part of a multiloop seem to get help staying open, by
having U’s there or sometimes C’s. Also out of boost spot position. | think using AU’s and sometimes
GU’s at closing base pair position in a multiloops helps create the conditions for making a bigger
multiloop. And the same for internal loops.
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sk Single to Switch try #2
Enatle
Synthesis score : 89 / 100

| think this GU (Base 8+66) helps enable opening up this stem. Because of the lining up with the GC-pair
and the weak ankering of the stem with the AU'’s.
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sk Single to Switch try #2
Enatle
Synthesis score : 39 / 100
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sk Single to Switch try #2
Single
Synthesis score : 91 / 100

Tofal:
-33.3 keal

This one scores surprisingly well given its uneven energy distribution. Is relaxed designs more careless
with energy distribution?

This one too: Do really long stems really not need GC-pairs to form? Is it more the smaller stems that
more dependant on it? | have also seen some small form without GC-pairs.
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sk Single to Switch try £2
janelle's Design
Synthesis score : 93 / 100

Stablest of huffman’s

’*‘ Huffiman by hotcreek
Dennis Huffman 3
Synthesis score : 94 J 100

Total:
-46.2 kcal

®K Huffman by hotcreek
Dennis Huffman 3
Synthesis score : 94 f 100

Total:
-46.2 kcal
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’*‘ Huffman by hotcreek
The last of the Huffmen - Brourd - Lab 'Huffman’
Synthesis score : 92 / 100

"!‘ Huffman by hotcreek
The last of the Huffmen - Brourd - Lab "Huffma
Synthesis score - 92 f 100

Total:

Tet=t 47.1 keal

47.1 keal

"t Huffman by hotcreek
Even Better Chicken Foot
Synthesis score : 89 / 100

’!‘ Huffman by hotcreek
Even Better Chicken Foot
Synthesis score : 89 / 100

Total: Total:
-50.7 kcal AR -50.7 kcal




’*! Huffman by hotcreek

Huff (the magic hu)man
Synthesis score : 89 / 100

Total:
-45.1 kcal

’*‘ Huffman by hotcreek
Steve Clark Mod
Synthesis score : 88 / 100

Except for this one, | see an interesting amount of double sameturning GC quads in the other solves.

’i‘ Huffman by hotcreek

Huff (the magic hu)man
Synthesis score : 89 / 100

’*l Huffman by hotcreek
Steve Clark Mod
Synthesis score : 88 / 100
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#k Huffman by hotcreek %k Huffman by hotcreek
Fluffman * Fluffman
Synthesis score : 86 / 100 Synthesis score : 86 / 100

35
Total: Total:
-50.5 kcal @ @ @

04

Huffman numbers

3 Aug 2013

Actually now | think about it, | think the big multi loop ring side helped get winners in the lab
series by Brourd, with Lonely Base Pair: 1-1, 2-2, 3-3. Those did had a distance of 4 single
basepairs between the multi loop closing basepairs. When | add up the average for these labs,
Bulged star, The star and Multiloop: 3 Branches, 12 unpaired Bases, | get a rather high solving
rate (44.16%) compared to our usual overall average solving percentage. Now this is based on
a rather small data sample. It will be great to have more data on how differently sized multiloops
behaves.

I have earlier been speculating about that orientation of GC-pairs as closing basepairs in a
multiloop, were handles that could be adjusted according to the situation. What if the size of the
multiloop is one of the situations that calls for different solutions? And what if the other closing
basepairs than GC-pairs, play a role in this game too? Also | have been seeing well placed
boost in multiloops, that seems to help the multiloop form. | think there is an optimal energy
range for each size and type of multiloop. If the energy inside a multi loop is either too negative
or too positive for its size, the multi loop fails. Similarly if the energy in the quads surrounding
the multiloop gets overall too negative or don’t have energy enough, it will also break. There is a
whole lot more to be found out here.
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https://docs.google.com/spreadsheet/ccc?key=0AhJGPGrJ3fkKdFBnSWpLTzMxLVRZMEVhSE1hWkU0S0E#gid=0
https://getsatisfaction.com/eternagame/topics/blue_green_and_red_nucleotides_in_multiloop_ring

5 Aug 2013

| thought perhaps | could see something from the melt temperature when watching different kind
of structures.

Another interesting tendency | see when | compare the melt plot for the winners in different labs
is that designs with a stem average below around 2.8 basepairs, seems to have less melt temps
of 107 degrees. There are a few labs having 2-2 loops that behaves as exceptions. Designs
with longer stems have a higher amount of 107 degree. It is actually very logical. Designs with
longer stems gain power by hydrogen bonding and are as such harder to make melting.
However the many short stem designs, also have a general high amount of GC-pairs, that are
the hardest ones to melt. | think we might be able to use our knowledge about what melt will be
typical for a certain design. This is nice knowing when designing.

9 Aug 2013

Here is a fascinating misfold. It has the same zigzag like quality with asymmetric mirroring.

s "Magic" boosts in 2-2 loops
Magic
Synthesis score : 78 f 100

Total:
-29.8 kcal
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sk "Magic” boosts in 2-2 loops
Magic
Synthesis score - 78 f 100

Total:
-20.8 kcal

10 Aug 2013

Interesting enough there is a tendency for having CC at this spot, but GG at the other.
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#ik Chicken leg - Splayed
Chicken crossing road
Synthesis score : 94 / 100




sk Chicken leg - Splayed

Fowl of the Ocean - Brourd - Lab "Chicken Leg - Splayed’ R1 - Sub 2 (Pairs Flipped)
Synthesis score - 96 / 100

Total:




#k Chicken leg - Splayed

Synthesis score ¥ T Sequence

max search

96 /100 Fowl of the Oce... GGAAA Gz. AAA AA AAAG ..CAAC GGAAACAGG
947100 Soatle GGAAAU GAAAAC A AAAA LY CAAAA

94 /100 Chicken crossin__. GGAAA GAA AGAA AAA AAGAGGAAA
947100 flailed GGAAA GAUA AAG GAAAU AAGGCCEAAACG

93 /100 KFC GGAAA GG AAAG AAG AAA AAGCGGAAA
937100 Besoanza GGAAAU GAAAAC A GAAAA LY CAAAAG
937100 Skinny Leg #3 GGAA G AAA CAA GGAUAC GAACGGGAAA
937100 Splay This! GGAAA AAA AA GAAA AAC GAAA

93 /100 Chicken's Play GGAAA AAAG AAG GAAAG CAA GAAAGAC
937100 Mat - Chicken I... GGAAA GAAA UGAA LY. AAG GAAAG
93/100 Splayed V1 GGAAA G GEAAACUCA A GAAAC AACAGGAAA GG
927100 titte GGAAA GUGGAAACGCACG GAAAC CAACUGGAA

92 /100 This is an epic__. GGAAA GAAACUCACGA AAA AACU AAACAG
92 /100 Tastes like RNA GGAAA GAAA GAA GAA AAG CEGAAAG

92 /100 Soveusbi GGAAA AUAC A GAGAAC AA UAAUGAG
92 /100 Mat - Chicken | GGAAA AAA AA AAA AACACGAAA

92 /100 The Other Side GGAAA CAAACG AAG GAA AAG AAAGG

92 /100 GGAAA GAAAGUCAC AAAGACAAG AAAG

90 /100 Chicken Splayed... GGAAA AAA AA GGAAA LY GGAAAC

90/ 100 TEST 3 GGAAA GAAA AC GAAACUCAAGACGEGAAAC

90 /100 The Chicken Dance GGAAA GAAA AGAA AAA AAGAGGAAA

90 /100 Splayed Egg-B GGAAAG G A AA AAA AACAGGAAAC

90 /100 JR_Chicken-Spia... GGAAAG GAAA AA GAA GUGAAG CEAAA
897100 Chicken Splayed. GGAAA AAAGACAA GAAAU AAG GGAAA
897100 Edisin GGAAAU ACAGAUA UGAG GAAAC AUAGCGAAAG
897100 Mat - Chicken I... GGAAA G AAA CAA ALA AACA AAA GGA
897100 fayed GGAAA CAAGAAAUUGAA GAAA AAGAAGAAAUU
897100 Out on a Limb GGAAA cuccu CAAGCCUUAUGGUAAC uuce (<]
89/100 try1 GGAAA CGAAAGAGAAG AAAG AA GGAAAC
887100 Fiskers splayed... GGAAA GAAA AA GAAA AA ACGAAAGUG
861100 Chickens' Play GGAAA GAAA AAG GAAA AA GAAAGAG
8617100 Gererabi GGAAA CGAUAG AAA GGAA AAGAGAAACCU
861100 CL-Z1 GGAAA G AAACUCAA AAA AA GAAAC
8617100 Sprain (G-U Mul... GGAAA UGAGAGGUAAUGUGAGAGCGAAGGUGAGA
85/100 yardbirds GGAAA GAGAGGAAA AA LY.V EAGACGCG
847100 filleted GGAAA UGCA AUA GAA GAAAU AAGAAGAAAU
841100 Wrench (A-U Mul._ GGAAA CAGAAAUGAAA AGAAAUGAAAUGAGAAAUCAA
82 /100 DiSplayed Leg - GGAAAG c GAAAG AAGGCCAAA AA GCGAAA UGCGAGAG
81/100 Dislocate (G-C GGAAA CGGG AA CAA A'AG AA CGGAAA GAC
80 /100 3 GGAAACU G UCEAAAGGGAA LY.V AA GGAAA CAUUAGGG

And given that many of the designs are unstable around the area of the adjacent hairpin
barcode and stem on the hook, and the numbers on my spreadsheet for adjacent stems on the
hook, | should probably have designed my experiment with a distance between the stems on
the hook on at least one single base between.
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sk Chicken leg - Splayed
Fowl of the Ocean - Brourd - Lab "Chicken Leg - Splayed’ R1 - Sub 2 (Pairs Flipped)
Synthesis score : 96 / 100

Similar it looks like this spot is favorite for GG in this lab
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* Chicken leg
Deep Fried V1
Synthesis score : 100 / 100

And this spot for CC. This design even have both patterns present at once.
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#k Chicken leg

Deep Fried V2
Synthesis score : 96 / 100

Total:
-53.4 kcal

For the SARS lab that is another bent shape, there seems to be a little overweight of red on the
inside of the bend. However a short stretches is actually mainly green. Most of the designs
agree on this. This was a lab with heavily locking of bases, so it is not too surprising. As it
limited the numbers of ways to solve, without making the energy model too unhappy. Most still
follow quite close to what Vienna says.
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* SARS coronavirus structure test

Synthesis score V Sequence

min max search search

937100 LROppy's SARS €.
93 /100 steve's mod of ...
937100 Plague (Full G-C)
92 /100 SARS Sub2
927100 Animal Balloon ...
92 /100 Corruption

92 /100 Try 2

90 /100 SARS V1

90 /100 Animal Balloon ...
90 /100 TEST 2

90 / 100 SARS viral 1

90 /100 SARS 72

90 / 100 SARS

90 7/ 100 modreds3

90 / 100 modreds2

90 /100 Pestilence (2 A-U)
897100 SARS

897100 SARS from MARS
897100 Animal Balloon ...
897100 SARS I

89 /100 Mat - SARS coro...
897100 SARStenance -
897100 Hoopla

897100 Ty 1

88 /100 LROppy's SARS €.
887100 Keyfob

887100 Mod of Real Seq...
887100 shooting SARS
887100 JR_SARS Rnd1_Sub1
88 7100 Try 3

867100 SARS I

867100 Fiskers SARS pi...
867100 modreds1

857100 The Title of Ti...
857100 Second Shot Sar._..
827100 SARS Sub1
807100 Epidemic (1 A-U...
787100 Mod of Real Seq...
767100 JR_SARS_SARS Co...
72 /100 Mat - SARS coro...
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Interesting enough there was actually quite a lot of binding signal in the lab experiment FMN
binding site chemical footprint, by Brourd. | think that means he hit bingo with his experiment,
since it shows that there is actually quite a lot of reactivity, even though there shouldn’t be
anything to bind up with. Interesting.
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k FMN Binding Site Chemical Footprint

Synthesis score ¥ Sequence
min max search

98 /100 Hepla 3 GGAAAAG GUAAUGGC‘.‘“
98 /100 Meechl FMN Foot... GGAAAUA GAAAUAA
97 1100 Footprint One GGAAAGA GAAAGAAG
97 /100 FMN Binding 2 (... GGAAAAA . GAAGAAA
97 /100 FMNB - 1 GGAAAAC L GAACAAA
97 /100 Hepta 1 GGAAAAGA . CUCUCA

97 7100 Eninarus GGAAAUA AAAGAAAC
97 1100 flick GGAAAAG 2 GAAACAA
97 /100 Trail GGAAAACG : UGAAAAGAA
96 /100 Fiskers Footprint 3 GAAAGA GAAUAAAG
96 /100 on your mark GGAAAGA GAAGAAAA
96 /100 GGAAAUA GAAAUAA
96 /100 | Printy the Fo... GGAAAUA 2 GAUAAAA
96 /100 JR_FMNBinding_R... GGAAAAA UUACACU
96 /100 JR FMNBinding R._. GGAAAAA CAACA

94 /100 boots made for ... GGAAAGA 2 GAGAAAA
947100 Foot Binding 1 GGAAAGA UAAUAAU
94 7100 Fiskers Footprint GGAAAGA GAAUAAAG
94 /100 FMN Binding 3 (... GGAAAAA GAAGAAA
947100 FMN Binding 1 GGAAAAA GAAGAAAG
94 /100 FMN BSC2 GGAAAGA AAAGAAA
947100 Bigfoot, PhD GGAAAGA GAAAGAAG
94 7100 BS Footprint - . GGAAAUA GAUAAAAG
94 /100 Print Footing -... GGAAAUA GAUAAAAC
947100 JR FMNBinding R._. GGAAAAA : UUACACU
94 /100 FMN Z1 GCGAAAUA GAAUUAAG
947100 FMN R-G deck GAAAGA AAAGAAAG
937100 BS Footprint GGAAAGA GAACAAAG
937100 Fiskers Foolprint 2 GGAAAUA GAAUAAAG
937100 duct tape GGAAAUA GAAAUAA
93 /100 Getting Off On ... GGAAAGA GUCUCAA
937100 Mat - FMN bindi... GGAAAUA GAAAUAAG
937100 Mat - FMN bindi. .. GGAAAUA GAAAUAAG
937100 Hepla2 GGAAAGAA B CUCAAC
937100 In a Bind 1 GGAAAGA GAAUAAAG
93 /100 focusonfree e... GGAA G CGAAAGAA
937100 hammer GGAAAAG GAAACAA
937100 Footprints in t._ GGAAAGA GAAAUAAA
927100 mod a la Eli GGAAAGA ! GAGAAAAG
92 /100 Foot Binding 2 GGAAAGA GUAAUAAU

AQOoO0OCO0O000OOOA0O000 S

7]
or
[z Xz

7]

It also looks like Nando’s pseudoknot experiment didn’t went too bad. Looks pretty well for the
binding between the loop and the loop ring as intended.

10 Aug 2013
| was looking at my old spreadsheet and was thinking about how bigger multiloops behaved

because | see a tendency of bigger multiloops being in designs with overall higher score. And |
was playing with big multiloops in the puzzle maker.

https://docs.google.com/spreadsheet/ccc?key=0AhJGPGrJ3fkKdFFLbm50elESdDBOVEM1RW
FiNUozZ3c#gid=0

When JandersonLee was hacking the energy model for multiloops, | remember him saying
something about there being no penalty if here were more than 2 bases between the stems.
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https://docs.google.com/spreadsheet/ccc?key=0AhJGPGrJ3fkKdFFLbm5OelE5dDBOVEM1RWFjNUozZ3c#gid=0
https://docs.google.com/spreadsheet/ccc?key=0AhJGPGrJ3fkKdFFLbm5OelE5dDBOVEM1RWFjNUozZ3c#gid=0

There is literally no changes to the energy in the multi loop, if one prolongs the ring loop, if the
orientation stays the same. So this has the same energy as the multi loop with only 2 bases
between. Not why it is so. But the guys with Vienna decided that the amount of bases between
stems didn’t matter much, as long as there were 2 or more between. | agree with them on that.
I’'m not sure to what extent though. | mean how big the loop will get before it gets a problem, if it
does.

This is from my article on hard designs and the numbers:

Designs with number of single bases between the stems.
0<1 = winner average of 9.62%

1<2 = winner average of 19.96%

2<3 = winner average of 25.84 %

3<4 = winner average of 44.16%

Bigger = even more relaxed?
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Optimal multi loop stem distance

I have no idea how far this tendency continues.

Shape threshold

Brourd was talking about SHAPE threshold today and mentioned RMDB. (Chat log on SHAPE
threshold, also see SHAPE lessons.) This thing with Shape min, max and threshold is that |
have a hard time understanding, so till now | have ignored it. | got curious and went and looked.

| was checking into SHAPE threshold to see if | could make something from the numbers. |
checked out this batch of Cloud labs:

http://rmdb.stanford.edu/repository/detai/ETERNA R74 0000

| was looking at these labs:

http://eterna.cmu.edu/game/browse/2892143/
http://eterna.cmu.edu/web/lab/2892143/

The designs with a high score generally has a low shape threshold. It looks like one feature that
causes higher SHAPE threshold than the average for a lab is uneven energy distribution. | was
checking the lab Tetraloops and 0-0-0-0 Multiloop Phase 1. | wonder if it is the same for the
other labs.

| think that lots of red in end loops causes high signal to noise numbers. Not totally. There are
exceptions. But there seems to be a high rate of non yellow bases. | think a high rate of GU’s
can also disturb the signal to noise. Actually it looks uneven energy distribution is both
disturbing shape threshold and signal to noise ratio. Perhaps even similar with lots of GU’s. Yes,
| think GU’s have the power to disturb both SHAPE threshold and signal to noise ratio. Does
many double same turning pairs cause lower signal to noise? There could be something to it.
Yep, definitely seems to be something to it. Interesting. | would usually count many same turning
pairs bad. But since this is a long stemmed design. Ok, is bad. Those designs with a signal to
noise ratio much below 1 overall scored bad. And they had many double same turning or triple
pairs.

This one also has a very low signal to noise ratio. It has lots of same turning pairs and it is
almost 100% GC. So very low threshold values aren’t necessarily good, neither low signal to
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https://docs.google.com/spreadsheet/ccc?key=0AhJGPGrJ3fkKdEJpcjJlQXBzTjVUYUdVT0tzREdLZFE#gid=0
https://docs.google.com/document/d/1Ilq5dptEipDniNTKmodfOlkS2J3xUpIJbPtlSxAWGjw/edit#bookmark=id.6sx731m8ty9l
https://docs.google.com/document/d/1Ilq5dptEipDniNTKmodfOlkS2J3xUpIJbPtlSxAWGjw/edit#bookmark=id.6sx731m8ty9l
https://docs.google.com/document/d/1Ilq5dptEipDniNTKmodfOlkS2J3xUpIJbPtlSxAWGjw/edit#bookmark=id.yd9ko3s3uv07
http://rmdb.stanford.edu/repository/detail/ETERNA_R74_0000
http://eterna.cmu.edu/game/browse/2892143/
http://eterna.cmu.edu/web/lab/2892143/

noise.

EteRNA:score:EteRNA_score:82.7, EteRNA:score:min_SHAPE:-0.000, EteRNA:score:max_SHAPE:0.208, EteRNA:score:threshold_SHAPE:0.104, MAPseq:design_name:Beckets 2
MAPseq:project name:Tetraloops and 0-0-0-0 Multiloop Phase 1 Version 2, MAPseq:D:3079308

20
SR TS G GAAAGCCCGGCGCGCCCGAAMGGGLGCCCOUGGGAAACCACGGLCGGLCGAMBGLCEEGLGEECACGLGEUCUUCGGACCGCGAAMAGANACAACAACAACAAC

signal_to_noise-weak:0.175, structure:_ ({((((CCCCCCT—- ) {11 000 (CCECC--- ) {{{{{o))))))

Total:
-76.2 kcal

22

O o iy (0]
O l].4%:) 0. %4

Bp OQ =

This design is a winner, yet it has a high signal to noise ratio. It also do have GU’s, something
that | think disturbs and causes higher signal to noise ration. Usually the winner has a lower
signal to noise ratio. Also they often has a low SHAPE threshold.
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’*‘ Tetraloops and 0-0-0-0 Multiloop Phase 1 Version 21

Tetraloops again 3
Synthesis score : 98 / 100

Total:
-45.4 keal

ELIEENCCAAAGAUCAUGGCGCGCAAAAGCGUGCGCAUGCAAAAGCAL

signal_to_noise:good:5.692, structure: .. ((((CCCOCCCEC---- IMCCCCEC----D0 A {{fm)

Some design only has signal to noise ratio go high. What characterizes them? What about
perhaps lots of red in the end loops? Yes, looks like there is something to it.

| think also bases of the same kind in line might add disturbance to shape threshold and signal
to noise ratio. Is this so?

Uneven energy distribution doesn’t always disturb signal to noise ratio - like make it go high,

neither with SHAPE threshold. This one has a weak, but holding middle and it rather have lower
than usual values than high

67



EteRMA-score:EteRNA_score:88.0, EteRMA-score:min_SHAPE:0.026, EteRNA:score:max. SHAPE:0.290, EteRNA:score:threshold SHAPE:0.158, MAPseq:design

ACACTTAA CRECACLICU

b '-.1t.-."‘."‘.::'\l.£‘.::'\ll.-| ?I C:l.-”.l AIaLALUL

L Tetraloops and 0-0-0-0 Muliiloop Phase 1 Version 2

Wawainzeil
Synthesis score : 88 f 100

Total:
-53.3 kcal

This should be useful for us when we make lab designs.

| have started to see what | could dig up on SHAPE threshold from my chat logs:

Getting hold of the shape numbers

Brourd showed how to call shape data from the server. That way you can get those that are not
uploaded yet.
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2858258 = Lab ID

You can add in any lab id on that numbers place.

And yes, they do artificially scale the SHAPE threshold (the divide between paired and
unpaired) in order to enhance the structure that folded the most in the population
Brourd

Blasted all A-U stacks should fail, but it just so happens they have a reactivity around 0.6, well
within range :) It's only *okay* when the rest of the design is similar otherwise, the threshold will
be adjusted to low.

Brourd

I guess that | am saying something similar to Brourd, with that uneven energy distribution
messes designs up.

The higher the threshold, the more amplified structural motifs in loops will become, the lower the
threshold, the loop reactivities are less amplified, and the tendency for base pairing is a bit more
amplified.

Brourd

Also see SHAPE lessons

11 Aug 2013

| was looking for a zigzag element candidate for the lab Two bulge zigzag - both conformations,
when | found this one. Notice the mirror pattern from the multiloop and out. Many of the lower
scoring designs in this lab, had the two long arms fold pair up, as they were quite similar. This
one found an alternative way around it, by mirroring the multiloop, which actually lowered the
negative energy inside it. Yet it is a total winner. It did break in the multiloop, but the arms didn’t
mispair. There were one more of them among the winners, and a few more among the top
scorers. Indicating that it is helpful to get around this similar arm problem.
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http://eterna.cmu.edu/get/?type=solutions&randvar=0.21552102267742157&puznid=2858258
https://docs.google.com/document/d/1Ilq5dptEipDniNTKmodfOlkS2J3xUpIJbPtlSxAWGjw/edit

#k ZigZag and ZagZig
I'll be GCing you
Synthesis score : 96 / 100

Total:




k ZigZag and ZagZig
I'll be GCing you
Synthesis score : 96 / 100

00
Total: 25 @ 04 O

-48.7 kcal

But generally it is still the best strategy of going with the more optimal orientation of the gc pairs
in the multiloop.

| found some interesting when | looked at modeled impossible. It looks like both these single
base pair closing the triloop has a want for a certain orientation. When one look for the
successful closings in the shape data, it appears they want C to be on the inside of bend. Not
too surprising given that 1 nt bulges often have a preference for green on the inside of the bend.
Still, I like it. :) | love when there is some consistency between what works. That means one got
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a better chance of hitting it right and repeat it elsewhere.

I knew that triloops had a love for uracil and green, but it looks like they have an even higher
love for green than blue.

sk Modeled Impossible: 1 Nucleotide Bulge/Triloop Lonely base pair V1
Ledble - Brourd - Lab '"Modeled Impossible: 1 Nucleotide Bulge/Triloop Lonely base pair V1' R1 - Sub 3 (GAGCACCC + CCCACGUG)
Synthesis score : 97 / 100

Here is a number of the stable ones. Interesting enough working ones among the top scorers
are in agreement on the orientation of the backing AU base pair at base 16-25. This backing
base pair if a GC, is flipped opposite the closing base pair of the long stem.
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’!‘ Modeled Impossible: 1 Nucleotide Bulge/Triloop Lonely base pair V1

Ledble - Brourd - Lab 'Modeled Impossible: 1 Nucleotide Bulge/
sSynthesis score - 97 / 100

’!‘ Modeled Impossible: 1 Nucleotide Bulge/Triloop Lonely base pair V1
Escher
Synthesis score - 94 / 100

Total:
-27.5 kcal

Pincers
sSynthesis score - 96 / 100
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’*‘ Modeled Impossible: 1 Nucleotide Bulge/Triloop Lonely base pair V1
Escher
Synthesis score - 94 / 100

’*‘ Modeled Impossible: 1 Nucleotide Bulge/Triloop Lonely base pair V1

Impossible
Synthesis score - 94 f 100

Total: o
-20.7 kcal

Oh, interesting. This one has the second strongest 1nt bulge formation, and no C at the bottom.
This pattern seem to turn up more among the lower scoring designs.
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"‘ Modeled Impossible: 1 Nucleotide Bulge/T: riloo;‘@nelj' base pair V1

Improbable
Synthesis score : 92 f 100

Total:
-47.4 kcal

It also appear in general that base spot 20 and 22 have biggest influence of the bulge and
triloop forming. Often one of these spots is of same nature C/U or color as the bottom bulge
base (23,49) [As often before U and C are quite interchangeable]

’!‘ Modeled Impossible: 1 Nucleotide Bulge/Triloop Lonely base pair V1

TEST 1
Synthesis score - 92 / 100

And one more with G on the inside
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’!‘ Modeled Impossible: 1 Nucleotide Bulge/Triloop Lonely base pair V1

Mission Impossible I
Synthesis score - 88 / 100

’!‘ Modeled Impossible: 1 Nucleotide Bulge/Triloop Lonely base pair V1

Impossible Solution 3
Synthesis score : 80 f 100

This one got both working, but isn’t scoring high.
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Wk Modeled Impossible: 1 Nucleotide Bulge/Triloop Lonely base pair V1

Impossible 3
Synthesis score : 77 f 100 *

Total:
-61.9 kcal
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’*ﬂ Modeled Im;llossﬂlle: 1 Nucleotide Bulge/Triloop Lonely base pair V1
rma3s
sSynthesis score - 72 / 100

Total:
-62.1 kcal

| have noticed that where bulge misfolds occur spontaneously there is often same, but crossed
bases in a stem.

Brourd mentioned that the motor protein labs might have some shape threshold problems in the
areas of the adjacent multi loop due to the short stems. I'm still not totally sure how to read the
shape raw numbers, but it looks like there is a raised SHAPE mix in exactly that area. Which
also means the SHAPE threshold is raised.
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’!‘ Moior Protein - Step 1

This is an Epic Title
Synthesis score : 94 f 100

Total:

http://eterna.cmu.edu/get/?type=solutions&randvar=0.21552102267742157 &puznid=3071343

12 Aug 2013

| wonder if this is always the case with designs that has short stems or areas with short stems.
And if so, can we really see how short stems fold? | mean, if the SHAPE data method won'’t let
us see.

13 Aug 2013

Loose thought. Since the designs with longer stems in connection to adjacent multiloops do
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http://eterna.cmu.edu/get/?type=solutions&randvar=0.21552102267742157&puznid=3071343

better, like single to switch. Also the chicken/frog leg series did better than the shorter motor
protein series. I'm thinking perhaps that the probe might have trouble gaining access to these
short and sharp angled adjacent multiloops. So it could be that the less winners I'm seeing for
the adjacent multiloops with short stems, is due to problems detecting a bind. Hower, nature
also seems to find them hard, since Nando couldn’t find a 5 branches one. So | think there is
still something about adjacent stems being hard. Backbone doesn'’t like to be close to itself in
space. But a weakness in the shape detection method for this specific area, might also play in.

16 Aug 2013

Again there is this funny tendency for really long stemmed design, that many of the best scoring
have a rather high amount of GU-pairs. 4 of 5 of the highest scoring designs, have GU’s and
more than one. It could really look like longer stems crave GU’s. What a weird world. :)

Also notice the overall high melt point. That is also often following longer and very long stems.

sk Motor Protein - Step 3

GU Pairs Melting Point Free Energy Synthesis score ¥

i max trin max i max i1 max

i _ o

The winner doesn't have a GU, but most of all the other high scoring designs does. And the
main part of the GU’s are not just placed in the hairpin barcode.
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sk Motor Protein - Step 2

GU Pairs Melting Point Free Energy Synthesis score ¥

trit A Tt trity frit1 thas

And it generally looks like it is energetically better to form a big end loop, than to form two small
stems with each a loop.

Same pattern here. Lots of GU’s in the long stem of the winners and high scorers.
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Wik Motor Protein - Step 2

GU Pairs Melting Point Free Energy Synthesis score ¥

triif T it mas triif mas triif A

Aotor2_Rnd1_sub?2 0 107 'C

The GU overweight doesn't happen in the Chicken lab splayed lab. It seemingly favor
happening in labs with extremely long stems.
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wk Cloud Lab 18 - Anaconda About to Poop by SpaceFolder

Title GU Pairs Melting Point Free Energy Synthesis score ¥

search 1Tt 1mas frin masx rritl trias fritl masx
N J &N 1 BN I B J
Shake Qil 4 107 'C -53.32 kcal 98 /100
Snakiest 107 'C -94 42 keal 85 /100
The Key w2 97 'C -44 92 kral 85/ 100
Combination Mod 107 'C -46.52 keal 95/ 100
Yyacky Anaconda ... 107 'C -48.92 keal 85 /100
hMeechl's CL 182 87'cC -38.02 kcal 85/ 100
The Key Revised 97'c -47. A2 keal 95/ 100
Janet's Lab 18 97 'C -43.72 keal 85 /100
The Contender 107 'C -96.52 kcal 85 /100
CL158.2 107 'C -96.72 kcal 87 /100
Longln - LROppy ... 107 'C -84 .42 kcal 87 /100
The other guy -... 107 'C -53.72 kcal 87 /100
Python 107 'C -60.12 kcal 97 /100
Flipped Contender 107 'C -54 .22 kcal 87 /100
ONEAAAL 107 'C -48.72 keal 87 /100
designa 107 'C -91.72 kcal 87 /100
Design 2 97 'C -45.22 keal 97 /100
Ergeiser 99 'C -45.8 kcal 87 /100
JR Lab mod 107 'C -48.12 keal 87 /100
Wiacky Blue/Gree. . o7 'C -36.92 kcal a7 /100
Wiacky Blue Anac... 107 'C -39.92 kcal 97 /100
hod of my Anaco... 97 'c -41.32 kcal a7 /100
Default title 97 'C -31.72 kcal 97 /100
hlat - Mod of JR 97% 107 'C -7 .42 keal 97 /100
JRE Lab1d Submit3 97 'C -45.92 keal 87 /100
JR_Lab1d_Submit2 97 'C -45 42 keal 97 /100
The Straight Poop 107 'C -48.72 keal 95 /100
CL18P 3w 1 g7 'cC -28.32 kcal 85 /100
Double Flipped ... 107 'C -53.62 kcal 86 /100
Wy Contender + 107 'C -56.82 kcal 95 /100
hod of The Cont... 107 'C -25.42 keal 85 /100
hly Contender 107 'C -56.32 kcal 86 /100
JR - The contender 107 'C -90.72 kcal 895 /100
Lab 18 107 'C -56.62 keal 85 /100
Contender hod 1 107 'C -53.82 kcal 86 /100
Snakeskin Const... 107 'C -95.82 kcal 895 /100
Dungeon #4 97 ' -43.32 keal 85 /100

26 August 2013

Teeny tRNA

Interesting enough it looks like this adjacent spot is more than content with following usual




orientation. Though | have earlier seen adjacent multiloops have a like for Red facing red. | think
it must have to do with this design being relatively relaxed in shape. Stems are not too short.

’*‘ Teeny tRNA
Mod of Teeny tRNA (Stable)
Synthesis score : 98 / 100

Total:
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ik Teeny tRNA

Synthesis score V¥ Sequence

min max search

teeny trouble 100 /100 CA CAAGCCA CUCGACCUAAGA mCAA A
Mod of Teeny tR.. 98 /100 A CAA CA CCGACCUAA ACAAC c
Mat - Teeny IRN... 98 /100 CA CAAGAGA AUCAACCUAAGAUCAAGCAC
Teeny rRNA V2 96 /100 ACAGCAA CA CUCAACCUAAGAGCAAGCA
Teeny tV3 96 /100 AUCCAA CA CGACCUAAGCACAA cc
spider 96 /100 AGCGACAAGAGA CGACCUAAGCACAAGACC
Turtle 96 /100 AUAGCAA CA CAC cc A CAAC c
Mini tRNA - Bro... 96 /100 CGACAAGCCA CGCAACCUAAGCGCAA c
Modification 2 94 /100 CA CAACACGA AUCAACCUAACAUCAAGCAC
Mote 94 /100 CUCAA CA CGACCUAAGCACAA
Chrisimas tRNA 94 /100 CUCACAACCCA CCGAACCUAAC CAAGAGC
[tsy Bitsy Teen... 93 /100 CA CAAGCCA CGACCUAAGCACAA c
teeniest amount... 92 /100 CUAGCAAGCCA CGCAACCUAAGCGCAA

Told U So 92 /100 ] ACAAGCCA ACAACCUAA CCAA cc
Fiskers Teeny tRNA 90 /100 CA CAA CA AGCGACCUAAGCUCAAC

Bite Sized RNA _. 90 /100 ACUACAAGCCA AGCAACCUAAGCUCAACUC
Pygmy tRMA - Br... 89/100 AAUCAAGACA ACGACCUAA ACAACAUC
Not Pretty 88 /100 CUAGCAAGCCA AGCAACCUAAGCUCAA AC
Crossroads lll 86 /100 ] CAA A CGCGACCUAAGCGCAACGCC
Teeny 1319 85 /100 CA CAA CA CA ACCUAAC CAACACC

| think this pattern in a 4 nt stem, opens up to misfolding. | saw it misfold in other designs too.
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L Teeny tRNA
teeniest amount of e. coli
Synthesis score : 92 / 100

Total:
-39.7 kcal

Estimate
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’*‘ Teeny tRNA
teeniest amount of e. coli
Synthesis score : 92 f 100

Total:
-33.7 kcal

| also see this pattern being involved in trouble regularly (for 4 nt stems). In particular if this blue
green line is connected to the multiloop.




’*l Teeny tRNA

Fiskers Teeny tRNA
synthesis score : 90 / 100

Total:
-38.1 kcal

Brourd mentioned in chat that this lab
Brourd: http://prntscr.com/1nevg9
Brourd: weird, the barcode in that lab was exposed for many designs, hmm

It could look like the barcodes is generally unstable for the whole batch. Interesting.




Location dependant chemical Footprints Part 6

| also find the results of this experiment interesting. Notice the marked/locked bases area.

ok Location Dependent Chemical Footprints Part 6

Total:
-52.5 kcal

Now look at the SHAPE data for this area (marked with orange) It is different for these locked
area though they are identical. Backing basepairs do have effect.

89



’*‘ Location Depende hemical Footprints Part 6

Synthesis score ¥ Sequence

min max search

FP Perfection 96 /100 GGAAAA * GAARA EAAAGU
Bigfoolprints 1... 941100 GAAAA AAAC CAAA
Fiskers RNA foo.__ 941100 GGAAAA AAA CAAA
Chemical footprints 941100 GAAAA AAAAGU UGAAAA
Diri 937100 GGAAAA GGAA caucec
Mat - Location ... 93 /100 CGAAAA GAAA AAL
JR_LocDep 06 Rn__ 93100 GGAAAA UACGG AcclUaleecc
LDCF6-C - Brour. . 931100 GGAAAA GUCUA GUCUA
Mod of Brourd 921100 GGAAAA GAAA AAA
Brourd's Footpr... 90 /100 GGAAAA GCAAAACG A CGAAA
LDCF6-B - Brour. 90 /100 GGAAAA ACUCUAG CUCUAGC
Eli mod 89 /100 GGAAAA AAA CAAA
Bigfootprints 1... 891100 GGAAAA GAAA AAA
10ca-6 89 /100 GGAAAAGA AA G GAGACA
LDCF #2 891100 GGAAA GAAGC CGAAGGC
Foolprints 89 /100 GGAAAA u ce

Mod of Zanna's ... 881100 GGAAAA uucee AUCGARAGG
Chemical Depend 88 /100 GGAAAA GA A CGAAAGC
Mod of Zanna's ... 88 /100 GGAAAA uuce

cryslal clear I.__ 88 /100 GCAAAA CAAAAG

Solaerin 881100 GCAAAA GGGAA UUAAAGAA
Gelearaqu 881100 GGAAAA GAAAAC CAAAA
Leinquus 88 /100 GGAAAA AAAA

JR_LocDep 06 Rn__ 881100 GGAAAAG uucece A

LDCF #1 861100 GGAAA AAGC ceAAGCC
Qubereanis 86 /100 GGAAAGA CUAAU AUAAAGAU
Setting Q(P. 6) 86 /100 GGAAAA AAA GAAACC
Setting A(PL. 6) 86 /100 GGAAAA AAA GGAAAC
LDCFP&-2 86 /100 GGAAAA CAAAAG CAAAAG
stable solution. .. 851100 GAAAA CA AAAC CAAAAC
crystal beach w_.. 857100 GGAAAAG CA AAAG CGAAAGC
LDCF6-A - Brour.... 851100 GGAAAA a AAAC ceAAACC
Bigfoolprints 1. 841100 GGAAAA I’y GAAA CAAA
Fiskers RNA foo___ 821100 GGAAAA u Ac AAAG

Orlece 821100 GGAAAA UUAUUUAAA AAAC

Chemfoot 82 /100 G AAAAG a AAAC

Alpha B 821100 GAAAA GCCG AAAA

JR_LocDep 06 Rn__ 811100 GGAAAAGU Al AA U

LDCF6 807100 GGAAAA cia AAAG

ChemFipmtPred... 80 /100 GGAAAACU GAC GA A

It is the same for the others in the same series.

However there is a problem with the lab data in general. Brourd noticed:

Chatlog 25 Aug 2013

Brourd:_http://prntscr.com/1nevqg9 - Unlucky, as per usual [0:42 AM]

Brourd: weird, the barcode in that lab was exposed for many designs, hmm [0:44 AM]

Eli Fisker: And it looks like it is not just that one lab you mentioned that got troubles with the

barcodes. Those | checked, look more shaky than usual [2:01 AM]

Brourd: @ Eli - exposed barcodes were common in this round, not sure why though. Nando probably still

has his theories [2:05 AM]
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Eli Fisker: Hi Mat, checking [2:06 AM]

Brourd: I'm slightly more interested in the CGGAAACG tetraloop now though [2:06 AM]

Nando: nope, I'm completely baffled actually [2:07 AM]

Nando: hi guys [2:07 AM]

Brourd: Could be experimental noise in the barcode, but at this level and number of designs? [2:08 AM]
Nando: very strange, yes [2:08 AM]

Eli Fisker: I don't know what is causing it either [2:09 AM]

Nando: | observed a case that just doesn't make any sense [2:09 AM]

Eli Fisker: Mat, mail back [2:09 AM]

Eli Fisker: Let us see, Nando [2:09 AM]

Nando: and I'm pretty sure that's not the only one [2:09 AM]

EINando888: http://eterna.cmu.edu/sites/default/files/chat_screens/49507 1377475834.png [2:10 AM]
Nando: the Us pair, but not the CGs?? [2:11 AM]

Brourd: indeed [2:12 AM]

Eli Fisker: Ah, in the barcode [2:12 AM]

Nando: yes [2:12 AM]

Eli Fisker: | have noticed for this batch that it is often at the bottom and top of the barcode the split
happens [2:12 AM]

Eli Fisker: This is a more extreme case of that, I'm guessing [2:12 AM]

Nando: wow, it's global in that lab it seems [2:14 AM]

Brourd: hmmm [2:14 AM]

Nando: many similar cases [2:14 AM]

Brourd: according to the rmdb, the reactivity error is only around .15 [2:15 AM]

Eli Fisker: http://prntscr.com/1nffsi [2:15 AM]

Eli Fisker: also many of the GC's in trouble [2:15 AM]

Brourd: could be a temperature spike [2:16 AM]

Eli Fisker: From what | see so far it is the whole batch that has some trouble in the barcode [2:16 AM]
Eli Fisker: That could explain why it happened at the same spot in all designs [2:17 AM]

Eli Fisker: Lucky that it wasn't in the main design then [2:17 AM]

Brourd: Well, | have no clue :) [2:17 AM]

Eli Fisker: But nice guess [2:18 AM]

Nando: melting points all very high in that lab, incomplete denaturation? [2:19 AM]

Brourd: hmmm [2:20 AM]
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Eli Fisker: It is typical with high melt [2:20 AM]

Eli Fisker: for long stems [2:20 AM]

Eli Fisker: So labs with long stems have a higher frequency of the 107 melt ones [2:20 AM]
Eli Fisker: than average [2:20 AM]

Nando: longer stacks are more stable, usually [2:21 AM]

Eli Fisker: And that doesn't explain why the barcodes also looks shaky in the other labs. (Though this lab
is real bad) [2:21 AM]

Eli Fisker: Yes [2:21 AM]

Brourd: I'm slightly more interested in this though http://prntscr.com/1nfh06 [2:21 AM]
Eli Fisker: I'm interested in this: [2:22 AM]

Eli Fisker: http://prntscr.com/1nfh94 [2:22 AM]

Brourd: The barcode overall is a rather nasty score changer, one of you should send Rhiju an email, since
this is more in their realm of investigation [2:22 AM]

Nando: mysterious as well [2:22 AM]

Eli Fisker: The further to the right, the more shaky the data becomes [2:23 AM]

Eli Fisker: | will send him our chatlog discussion [2:23 AM]

Brourd: Even better Nando - http://prntscr.com/1nfhe0 - happened twice :) [2:23 AM]

| looked through the labs again, in order, when | found this oddity. It almost looks like they grow worse
and worse. But not quite. However It do looks like that each series of lab has its own error pattern in the
barcode. | marked the visible stretch of the barcode hairpin with orange. Teeny tRNA is the only lab with
normal looking barcode.
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o Teeny tRNA

teeny trouble

Mod of Teeny iR__.
Mat - Teeny tRN...
Teeny rRNA V2
Teeny tV3

spider

Turtle

Mini tRNA - Bro...
Modification 2
Mote

Christmas tRNA
Itsy Bilsy Teen...
teeniest amount._.
Told U So

Fiskers Teeny iRNA
Bite Sized RNA ...
Pygmy tRNA - Br...
Not Pretty

Synthesis score ¥

Sequence
min max search
100 /100

98 /100

98 /100
96 /100

96 /100
96 /100
96 /100
96 /100
94 /100
94 /100
94 /100
93 /100
92 /100
92 /100
90 /100
90 /100
897100
88 /100

AUGGzJ,\A
AUGGUA
AUGGAAC
AUGGAACG

40
AAG
AA
AA
AAG

A GACCUAAGA

A GACCUAA

AG AACCUAAG
AACCUAA

AUGGAC CAG
AUGGAC AGU
AUGGUA .
AUGGUAG GC
AUGCAACU G
AUGGAAGACAGUG
AUGGUAG G
AUGGUACG A

AUGGAAGGCAGCGCAAC UAAG

GGUAG
UGGAA
AUGCAAG
AUGGUACG

UGGAAG

AGCG
AGAG
GAG
CAG

GACCUAAG
GACCUAAG
GUCCUUAGU
AACCUAAG CAA
ACCUAAG AA
GACCUAAGCACAAGU
AACCUAAC CAA
ACCUAAGCACAA G
AAG
ACCUAAGUCCAAGU
ACCUAAGCLUCAA
ACCUAAG AACU
GACCUAAGUACAACA

CAA
CAAG
AA

GAGC ACCUAAGCUCAAGG

UucaAUU
UUCAAAU
UucAAAUGU
UucAAALU
UUCAAA G
UUCAAAUCG
UucAaAUU
uucaauu
UUCAAAUGU
UUCAUAUC
UUCAAAC
uucacuuc
Uucaauu
Uucaauu
UUCAAAUC
uucaauu G
UUCAAAUCAUGG
UucAaAUUGUCC

00

(2]

(1]

Me

Roadmap

OO00O0000MON0O0OPOC OO0

86 /100
85 /100

uc UAC
UCGAAGC

GCGC ACCUAAGCGCAAC
GCAG ACCUAACLU AAC

UUCAACU
UUCAAC

Crossroads Il
Teeny 13-19

(1]
FOFFPFFPPFPPFPFPRPRPRFPRPRPRPRRER

(2]

#k Location Dependent Chemical Footprints Part 6

search

FP Perfection
Bigfootprints 1...
Fiskers RNA foo. ..
Chemical footprints
Diri

Mat - Location _..
JR_LocDep_06_Rn...
LDCF6-C - Brour....
Mod of Brourd
Brourd's Foolpr...
LDCF6-B - Brour...
Eli mod
Bigfootprints 1...
loca-6

LDCF #2
Footprints I

Mod of Zanna's ...
Chemical Depend. ..
Mod of Zanna's ...
crystal clear f .
Solaerin

Gelearagu
Leinquus
JR_LocDep_06_Rn...
LDCF #1
Qubereanis

Setling Q{PL. 6)
Setting A(P1. 6)
LDCFP&-2

stable solution...
crystal beach w...
LDCF6-A - Brour. ..
Bigfootprints 1...
Fiskers RNA foo...
Orlece

Chemfoot

Alpha B
JR_LocDep_06_Rn...
LDCF6
ChemFiprntPri6d. ..

Synthesis score ¥V
min max
I B
96 /100
94 /100
94/100
94 /100
93/100
93/100
93/100
93/100
92 /100
90 /100
90 /100
89/100
89/100
89/100
897100
89/100
88/100
88 /100
88/100
88/100
88/100
88/100
88 /100
88/100
86 /100
86 /100
86/100
86 /100
86/100
85/100
85/100
85/100
84/100
82/100
82/100
82/100
82/100
81/100
80/100
80 /100

Sequence
search

GGAAAA
GAAAA
GGAAAA
GAAAA
GCGAAAA
GGAAAA
GGAAAA
GGAAAA
GGAAAA
GCGAAAA
GGAAAA
GGAAAA
GGAAAA
GGAAAAGA
GGAAA
GGAAAA
GCGAAAA
GGAAAA
GCGGAAAA
GCAAAA
GCAAAA
CGAAAA
GGAAAA
GGAAAAG
GGAAA
GGAAAGA
CGGAAAA
GGAAAA
GCGAAAA
GAAAA
GGAAAAG
GGAAAA
GGAAAA
CGGAAAA
GGAAAA
G AAAAG
GAAAA
GGAAAAGU
CGAAAA
GGAAAA U

A

A

u
A LA

u
uauu

GCCG

AG
AG
AG
GA G
UALU
A

CAGA
A

A

AG
AG
CAG
CA

AG

GA
CA

A

A

AG
UAAA

AAA
AAAC
AAA
AAAAGU
GGAA
GAAA
ACUACEG
GUCUA
GAAA
GCAAAAG
ACUCUAG
AAA
GAAA
AA G
GAAGC
u G
Uucce
GA A
uuce
CAAAAG
GGGAA
GAAAAC
AAAA
Uucce
AAGC
cuAaAlUu
AAA
AAA
CAAAAG
AAAC
AAAG
AAAC
GAAA
AAAG
AAAC
AAAC
AAAA
A AA U
AAAG
GA A

GAAA
GAAA
GAAA
UGAAAA

CAUCGG

AAA
AGCUAC

GUCUA
AAA
CGAAA
CUCUA
GAAA
AAA
GAGA

GAAGGG
AGUGCUUCGGUA

ACA AUCGAA

CGAAAGC
UUCGGUACAAGC

AAGU
AG AGUACAAAA
A A
UA AA CAAAA
UuUA G UCAAAA
GACGCACAAG
AG G
GA
GA
CA
GAG
AG

CAA GAAA
GGAAA
CAAAA
CAAAA
] CGAAA

GA CGAAA
A GAAA

G AGUCGGAAA
UAC UUCAAAA

G GC CGAAA
A CCAAAA
AGAUCAANGAUAGAAA
CGAAA
GAA

ARG

AG

AGG
CAG
AGCUA
AC
AAU
AcU
CAGU
CAG
A UCAGU
AAGUACAG
AAG CAGU
AA Ac
AGCA CAGC
AAGGCACAGU
AA Ac
AAGGUGAGG
GAG
AA c
CAG
Ac

Gu

GC

GC

CA

efe]

Gu AA

UUAAAGAA A

G

CUUCGGA
CGAAGGGU
AUAAAGAU

c
Cc
G AAGA
G
GC
GGU

AAGAGCAGC
AA CAG
o e]
CGACHA CRC
GAACAA

GUGCAAG

AUCAAGAUCAG
GA UAC
G AAGUUCAC

Me

Roadmap




ok Location Dependent Chemical Footprints Part 5

Footprints 5

Paris are Parls 5
FP-5

Mat - Location ...
Footer

LD-2

One Small Step 5.2
Even Foolprinis
barefoot in par...
Orxeanti

Doilies are pretty
Alpha C

LDCF 5-A - Brou...
mod of Eli
LDCF PS5 V1
LDCFP5-2
chemical foolpr...
Esissorebe

Estion
ChemFtprtPrisd...
LDCF 5-C - Brou.
Fiskers RNA foo...
Brourd's Footpr...
Setting Q{Pt. 5)
More Footprints Il
LDCF 5B - Brou...
LDCF P5 V2
Diaatrea

Oninisar

Default fitle

More Footprints |
mod of Hyphema
Meechl LDCFP 5
Setting F(Pt. 5)
JR LocDep 05 Rn...
Fiskers RNA foo...
Footprints Again |
chemical footpr...
Bigfootprints 1...
Ononan

Synthesis score ¥

min

93/100
92 /100
92 /100
92 /100
90 /100
89/100
89/100
88/100
887100
887100
88/100
887100
88/100
86/100
86 /100
86 /100
86/100
86 /100
86 /100
86/100
86 /100
85/100
857100
857100
857100
857100
84 /100
84 /100
847100
84 /100
84 /100
827100
82/100
827100
827100
80/100
781100
771100
761100
76 /100

Sequence
search

GGAAAAG
GGAAAA
GCAAAA
GGAAAA
GGAAAAGA
GGAAAA
GAAAA
GGAAAA C
GCAAAA
GGAAAAG
GGAAAA Gu
GAAALC
GGAAAACA
GGAAAA
GAAAAG
GGAAAAU

G AAAA
GGAAAA
GGAAAA
GGAAAA
GGAAAA
GGAAAA
GGAAAA
GGAAAA
GGAAAA
GGAAAA
GGAAAA A
GEAAAAUUAAUAAA
GGAAAA

GG A A
GGAAAAGUA
GGAAAA

G AAAA
GGAAAACG
GGAAAAGA
GCAAAA
GEAAAAGUAU
GGAAAAC
GGAAAAG A
GGEAAAGAAULAUAA

GAA
GAAA
GAA
GAAA
GAAA
GUAAC
GAG
GAAA
CAAAAG
AAACG
CAAAA
CAAA
GAAA
AAA
AAA
AA
GAAA
GAAAA
GAAAAC
GAA
UcuUAC
AA G
GAAA
AAC
G AAAG
GA CUCUACG
AAAG
GAUGGC
GAAAAC
GAAAA
AAAG
AAAG
AAAG

> hbbhbby

(7]

A
GCUACEGC
AAC
AAAGU
AAA
AAC
GAAA

GAAA
AAAG UA
GAAA
GAA
GAAA
GUAA
GAGA
CGAAAG
GAAAA
AUAGCAAU
ACAAAAG
CAAAA
G GAAAGACG
GAAA
CGAAAGG
GAAA
GAAAC
UCAAAAG
UCAAAAGAALU
AAA
GUCUAC
GAA
CGAAA A
GAAA
GAAA
UCUCUAG
ACC AAAGG
UAUCAA
UCAAAAGAA
GAAAAC
GAAA
AG GAAA

Gu UCAAAAGAALA

CGAAAGGUA
AAG UACGG
G AGAUC
AG CAGAUAU
A UCA GAAA
AGC GAAA
GA A AACCAU

Me

GAG

AG
UCAG
CAG
CAGU
CAG
CAGU A
CAG UA
GAC

CA A

AG AC
CAC G
CAGA A
CAG

AG
CAG

AGCAG

CAGA
CA

AAACACGAUCAG

CUAUAUAAUUAAAIA
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*‘ Location Dependent Chemical Footprints Part 4

Free Energy

nin max search

I BN
292 kcal Design Il

54.4 keal Zanna's Footprint |
A7 1 keal Mat - Location __
429 kcal Footprints by Z
62,7 keal LDCF 4-C - Brou._..
48.3 kcal chemical footpr.
53.3 keal LDCF 4-B - Brou...
&1.3 keal mod of janet 'w_..
&7.1 keal Fiskers RNA foo...
541 kcal LD-#2

50.5 keal Mat - Location ...
49.54 keal Remaceon

40.24 keal Dilegeenti

57.2 kcal Setting Q(PL. 4)
28.8 kcal Riinbeon

29.2 keal Rebibi

55.2 kcal Chem FtprniPri4.
60.1 keal LDCF 4-A - Brou...
60 keal Idef 4

58.2 keal Four Footprints
35.9 kcal Meechl LDCFP 4
55.4 keal Setting A(PL. 4)
60.9 kcal Who leftthat ..
53.9 kcal Fiskers RNA foo_..
52.7 keal footprint Part 4
563 kcal LD-#1

48.6 kcal chemical foolpr...
52.9 kcal Mat - Location .
57.2 keal Setting F(PL. 4)
A7 4 keal Beautiful Footprint
64.3 keal Bigfootprints 1...
62.8 keal Lay down Sally
£0.4 keal Bigfootprints 1.
53.7 keal Brourd's Foolpr.
57 keal FP-4

49.11 keal Inondidi

47 6 kcal Location Depend....
50.2 keal Parts are Parts 4
59.1 kcal JR_LocDep_04_Rn._.
31.1 kcal Dierrite

Synthesis score ¥

94 /100
94 1100
93/100
937100
93/100
92 /100
92/100
90 /100
90 /100
90 /100
90 /100
90 /100
90 /100
90/100
90 /100
90/100
90 /100
90 /100
89/100
897100
89/100
897100
88/100
887100
88/100
88/100
88/100
88/100
887100
88/100
867100
86/100
85/100
85/100
85/100
85/100
82/100
817100
81/100
757100

Sequence

GGAAAA
GGAAAAG
GGAAAA
GGAAAA
GGAAAAG
GGAAAA
GGAAAA
GGAAAA
GCAAAA
GGAAAA

GGAAAA
GGAAAACU
GGAAAAGU
GGAAAA
GGAAAA
GAAAA
GGAAAAGU
GGAAAA
GGAAAA
GGAAAA
GAAA
GGAAAA
GGAAAAG
GGAAAA
GGAAAA
GGAAAAGA
GGAAAACGG
GGAAAA G
GGAAAA
GGAAAA
GGAAAAGC
GGAAAA
GGAAA
GGAAAA
GGAAAA
GGAAA (¢]

AA
AA
AA

AACA

AA
AG

AA
AA
AA
AA
A
A
CAAGU
A
AA
AA
A

AA
AAG

AcGC

cG
CAG
ARA
UUAUU
A

CAG
CA
ACA
CA

AG

G

CAAAA
AAA
AAA

AGUUCG

GUCUAC
AAA

CUCUAG
AAA
AAA

GUAA
GAALC
AUcCA
AACAG
AAA
UGAAAA
AAAA
GAAA
AA
AAG
ACGGC
CAAAA
GAAA
AAA
AAAG
GAAA
AA
GAAA
AAAC
AA
AAAC
GAAA
A

AAC
AAAG
GAAAC
GACA
AAA
AAG
UACGG

ACUUAUUGAAAA

A

UCAG

CACG

CAG

40
UCAAAA

Me  Roadmap

AlCA
CGAGU
CAGU

GAAA
GAAAGA

CACAUGUACUUCGGUAUAUGAG
A

AG
GAG
CAG
CA

ACAG
CAG
CAG

A

AAAC

AG

GUACAAAGGUG
GCAU
CAGCUACGG

AUCAAAAGALG

GUCUAC
GAAA A
GCUCUA G A
GAAA
GAAA
GUAAG
GAA

AGA

CAGU
CAGU
AAUAG CAUG
CAUSAGCALU AAA
GAAA AcC
UCAAAA A GAGA
UCAAAAGAUAAAGAGA
CGAAAG CAG
CGAAAG CAGU
CEAAA GGAGU
uicec GGAGUG
ACAAAAG AGA
GAAA AGG
CGAAAG CAGU
GAAAGA AGUA
GAAA AGA
CGAAAGCAUGUCAG
GAAACAU AUCAGA
CEAAAG
GAAA
GUGAGA G
AAA
GAAAC
GAAAC
GAGA
GAAA
CAACAGU

ucu
AGA

CAGA L CHA

AAU AG

AGUACAAGCGGAAA
AUGCAG
GUGCAG
AGAACAAGAUGAAAK

CGAAAG

95
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¥k Location Dependent Chemical Footprints Part 3

Me Roadmap

Synthesis score ¥ Sequence
min max search

Mat - Location _. 94 /100 GGAAAA AGA
chemical footpr... 93 /100 GGAAAA GA
Starry's Footprints 927100 CGGAAAAGA A
Meechl LDCF P3 92 /100 GGAAAA C A
LDCF 3A - Brour... 92 /100 GGAAAACC CA
1225 92 /100 GGAAAAGAACA
Bear footprint 90 /100 GGAAAAG e
Barefoot footprint 90 /100 GGAAAA CA AAA A AG AA GAAAGUA

chemical foolpr.._ 90 /100 GGAAAAG GA GAAA A A GAAA

Design V 90 /100 GEAAAAGUACAGU AA AAAAG CAAGUACAGU AA AAAA

One Small Step 3.1 90 /100 CGAAAAGACCA AA AA AcGc GAAA

Location Depend.... 891100 CGGAAAAGACUAAGUCAAGAUGGAA CGLUCAA UAA AA GAAA A

LDCF P3 V2 897100 CGGAAAAGAUCAGA AA GAA CAAG AGA AA GAAA AACAUCAGAUCAAAIG
Mat - Location _. 891100 GGAAAAG AGA AG AAAC AG AGAUCAA GAAAG AAGAUCACU AAAIGU
ChemFtPriPriade... 897100 GGAAAA CA A GAAA A GUAGG AA ACGAAAG AGUCUAGG AAAIGU
Gemini Three 897100 CGAAAUGUACACG A GUAA A CAGA AACU AAAG AAGAUCAGUACUAAIGA
Chemical depend... 88 /100 CGGAAAAGCGCAGCGCAAG AAAG AAGCGCAGCGCAA GAAA AG A

Anveshna's LDC 3 88 /100 GAAAA AG CAAAAG CAAAAGU AGG AAAG
LD-#3 88 /100 GGAAAA G . GAUC GAUC AAGUACAGA GAAC
Three Footprints 88 /100 GGAAAAG CAG AlG UAC UACGG AAGAGGAGUGCAAAIC
Setting Q(Pt. 3) 8817100 CGGAAAA GAC AAA AAA A AC CAAAIGC
Raoredbied 88 /100 GGAAAA GGAAU GAAGAC AAGUAAAG

LDCF 3C - Brour... 88 /100 GGAAAA CAGU GUAAG GUAAC A CAGAGCAAAIGA
summerwave 3 867100 GGAAAACG GA GAGA GAGA AAGAGCACUGCAAAICA
Location Depend.... 86 /100 GGAAAAG UAGG GAAA A GGAAAC AAG UAGGUCAAAICUG
Dieresusge 86 /100 GGAAAACAUCAC AGAAAACUUCAAG UCAAAAGAA AAGAALGAGAUGAAAIC
Codependent 86 /100 GGAAAA GAAAAC A GAAAAC AAG CA

LDCF P3 V3 86 /100 GGAAAA A GAAAGUGCAAGU AAG GAAAGUGCAWGGUCAGAUCAAAIGC
chemical foolpr. 867100 GGAAAACG GAG AGAC A AA GAGAC CAAG CACGACAAAIGC
One Small Step 3.2 86 /100 GGAAAA CAG AAA AA CGAAAGC G

ChemFtPriPride... 86 /100 GAAAA A UUAAARGAA AGUUUAAAGA

Default title: 86 /100 GGAAAA UA AAAG AlG CGAAAGG A

JR_LocDep 03_Rn... 86 /100 GGAAAA AGUG CUUAGGU AGCACAGA A UUAGG

JR_LocDep 03 Rn... 867100 GGAAAACU A ] A AlC AAGCUACUUCGGUACAACG

Speedy01 851100 GGAAAAGCG GAAA AAGUAGAGA AAA AGA

Mat - Location ... 8517100 GGAAAAG GA AAA AG AGAUCAAG GAAAG

LDCF 3B - Brour... 857100 GCGAAAA A AAA Ac Ac AGCUCGAAAGAGCAAG AGUCCAAAIG
Bearen 84 /100 GGAAAACAUCACA AGCAAARACLUU AG AC GUUCAAAAGAACAAGAAGAGAUGAAA
Parts are Parls 3 84 /100 GGAAAACUAGA GAA A GAG A GAAAG AG CACUAGAAA
LDCFP3-2 84 /100 GGAAAAG A | A A A AGUUCAA GAAAGA CHAGAACAGAGCAAA

LEAAA ry Hcau il clEANAR Hcoudhcuccl@alcccauc Juuee
GUGAC a AGAGCAA GGUGAC
ACAAAA AGALCAA CRAAAG
A AR AGAUCAR cUAAUGU
GAAA AA che A GAAA
GAAA AAGUACHAG A GAAAC
AAA A Ac AR GAAACU

FPPPPBEPRPPBRP
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¥k Location Dependent Chemical Footprints Part 1

Me  Roadmap

Synthesis score ¥ Sequence

min max search

One Small Step 1.3 96 7100 GGAAAA e GAAA GGAAAC CAGA

Bigfootprints 1... 93 /100 GGAAAA GAAA CAG GAAACUACA

Location Depend._. 93 /100 GGAAAA AGAAAU GAAG GAAAC AC

Fiskers RNA foo... 93 /100 GCAAAA GAAA CAG GAAA AG AAGUACAAA
LDCF 1A - Brour... 937100 GGAAAAGUA GAAA U ' CA GAAA CAGA AAGUACAAA
Bingo! 43 /100 GGAAAA AG AAA CAGCACGAAAGU ACA AAGUGCAAA
Meechl LDCF P1 92 /100 GGAAAA CUAAUG UCcA GAAAGUACAGUACAAGAUCAAA
LDCF 2 92 1100 GGAAA A GAAA CAGAACGAAAG CACA ACGCCAAA
Design VI 927100 GCAAAA AAC AAAAGU AACUACAGUACAAAACG AGUACAAGUACAAA
Mat - Location ... 82 /100 GGAAAA GAAAC CAG CGAAAGCACAGU AAGAGCAAA
Gemini & 92 /100 GGAAAU GGUAAC A CAGA GAAA CAGULUCAAGA UAA
Setting Q(Pt. 1) 92 1100 GGAAAA LY.} GAAA AG ACC GAAA GGAC AGUGCGCAAA
LDCFP1-2 80 7 100 G AAAA A GAAA A GA GAAAGAUCAGG AAGUGCAAA
Location Depend._. 80 /100 GGAAA AA GAAA AA GUAG GAAACAGUAGCUCAAGCUGAAA
Mat - Location ... 90 /100 GGAAAA AG AG GAAACUACAA CAG GAAAGUACAGC ARGAGCAAA
JR_LocDep_01_Rn.. 80 7100 GGAAAA AGA e GACAG AG CAG CUACES GG AGU AAG AAA
party shot 2 89 /100 GGAAAA AcU GAGA AGCCACUAAUG CAGA AAG AAA
LDCFP1-3 897100 GGAAAA ARG AGU GAAACUACAA CA GAAAGC CAUGGCAAGUGCAAA
Fiskers RNA foo... 897100 GGAAAA AGUACAA GAAA AGUACAG AAA AG AAGUACAAA
Brourd's Footpr... 897100 GGAAAA A GACA A CA AAAGUA AG AAGAGCAAA
chemical foolpr... 897100 GGAAAA GAA A CAGAA AAAG CAGUACAAGCAGAAA
Default titie 897100 GGAAAA ASLGAACAAAAGU AA UGACAAGAAAA GAGU AAG GAAA
ChemFtPriPriide. .. 897100 GGAAAA UCAAAA A GA AGAAAACUAGAGU AAGUACAAA
Setting A(PL. 1) 897100 GGAAAA A GAAA CAGCA GAAAGUCCAGGACAAG
Sweetness02-UG .. 88 /100 GGAAAA GAGUGAGAGC AA A AUGAGAGUCGAGA AAG

LD-1 88 /100 GGAAA AA AGU CAGACCGAAAGG AG AAGA

One Middle-size... 887100 GGAAAA GAAA GAG GAAAGUUCAGAL AGA

Parts are Parls 1 887100 GGAAAACG AAAG AGCUGACG GAAA AG AAGU

LDCF P12 88 /100 GGAAAA AAA A CAGU GAAAGUACAGUACAAGLU

One Small Step 1.2 88 /100 GGAAAA AAA CAGACGGAAACGUCAGA AA

One Small Step 1.1 887100 GGAAAA GAAA CA GAAAGUACAGA AAGUCGAAA
Bierorerqu 887100 GGAAA AA AGUUAA AUAUUAAU A A AAA
Chemical depend. .. 86 /100 GGAAAA GAAAG AGC CAG GAAAGC AG AGC AAA
2 step with braces 86 /100 GGAAAA A CAG GAA CA AAGCAGAAA
LDCFP1-1 86 7100 GGAAAAG LYY CAG GAAAGAUCAGU AAGA

Setting F(PL. 1) 86 /100 GGAAAAG AG A CGAAACAGCAG AGU

The main thing 86 /100 GAAAA G CA CGAAA AG GCAAGA

party shot 3 857100 GGAAAA AGCACUAAUGUGCAG AAGU

mod of janet's Big 857100 GGAAAA AAGCAGAGU AA AACAGAU AAG

LDCF P1 V1 85/ 100 GGAAAAG CAGUACGAAAGUACAGA AAGA
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’F micircle - 5 bends

search

SemiCir-5bendsd...
semicircle boos.
Mat - Semicircl...
U-Turn Il
Semicircle — R
Rapids around t
Mostly inSane

Wicked U-Turn S...
Constrained
JR_SemiCircle_:
SeminSane - Br
Extra Cheese
Green violation
Thales' Theorem 3
Esraareses
Semicircle3
JR_SemiCircle_5._
Meechl 5 bends
Ampersand

Semi Sane - Bro...
Semi-2

5 Bends

Bendy Bits
TEST 2
semicircle boos...
Semi Solution
Spring of Fox

C string with g....
Voting Magnet
Good kcal
SemiCir-5bendsd...
U-Turn Il

Arc de Cytomphe...
Hairpin in a ha...
Break Spine

35-1

Synthesis score ¥

min max

80 /100
90 /100
80 /100
80 /100
89/100
89/100
89/100
88/100
887100
88/100
88/100
86/100
86/100
86 /100
86/100
857100
857100
85/100
857100
857100
85/100
857100
857100
85/100
847100
84 /100
84 /100
847100
847100
847100
847100
827100
827100
82/100
827100
82/100
817100
81/100
81 /100
72 /100

Sequence

search

CAGf%AGACGC
CGAGCGAGEC
GCAGAGACG
AGUGAUAGA

ACACACAU
CAGAGAGACGC
CGACAGCAGCACACG

UGAGAGAGAGAC
GAAAA GAGAGAGAG
GGAAAAGC c CcCccc
GGAAAAG ACAGAGAGA
GGAAAA GUGAGAGACGU
GCGAAAA AGAGAGACGU
GGAAAA GECcUACUUCE
GGAAAA u UGUGUG
GAAAAG UAGAGAGACA
GGAAAAG U AGA GAGAC
GGAAAA ACAGACACAC
GGAAAAUA ACUGAGACALU
GGAAAA UAGAGAGACGC
GGAAAAC GAGCGAGCGAG
GGAAAAG AUU AGAGAGAU
GGAAAA AGAGACUCAC
GGAAAA U c ACAGACAGAC
GAAAAG AUGCAUCA GAGAGA
GGAAAA c AGAGAGAG
GGAAAAGC A GAGAGAGAC
GGAAAA AGACAGAGAC
GGAAAAG CGAGUGAGCCGACG
GGAAAA u Cl GAGAGACGC
G AAAAG C G G GC AG GAGACAG
GGAAAA AGAGACGACG
GGAAAACCG c AGA GACGC
GAAAA CAAGAGAGACGA
GCGAAAA . AGCAGAGAGACGC
GGAAAA ACAGAGAGAC
GGAAAA u AGAGAGAC
GGAAAAG G AGAGAGACAC
GGAAAAC u AGAGAGACEG
GGAAACG UUUUAAGAGAGACGU

GCGAAAA
GGAAAAG
GGAAAA
GCGAAAAG
GGAAAA
GGAAAAGALU
GGAAAAGC AlLC
GGAAAA

Me

GCAAﬁiGCU
GAAACCA A
CAAAAGC
GAAAG A
GAAAC
CGAAAG
GUAA
UCUACGGAC
GGAGA
CGAAA . u
UGCGAAA A
AGAAALU
GAAAG
GGUAACUG
GC GUAACU
GAAAAC
AAA
A AAAG
GCUAAC
GCAAAAG
UUCGGAA
GAAAC
UGAGAGUC
GUAAG
GAAA
GAGACA
GCAAAAGC
UGGAAACACALU
GAAAC
CGAAAGC
ARAGC G
AAA
G A
GCC A G
CGAAAGCUU
CGAAAG
GCAAAC
GAAAAC
UGAGAG
GAAA
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'*‘ smicircle - 2 bends

search

Synthesis score ¥ Sequence

min max search

shtmitpit
SC 2B V1

Circle Sane-B...
AU Zebra Bending 2
Semicircle -2 ..
Two Bulge semi ...
Quasispecies style
Theory

Mat - Semicircl...
I'm Bent Il
Klaustro(G-C Ve._..
2 bends in the road
Semi Freddi UACG
Boomarang
Gnaramoob

Two Bulge semi ...
Based on 2XZN
Esmaus

I'm Bent Two

Circle Saneix -...

IT

Leesarve

Meechl Semicirc...
TEST 2

Variation on Qu...
Simply Semi

AU Zebra Bending 3
bent with blueb...
dntdrsidin

Semi Freddi GAAA
tired of choosing
Peppermint

Semi test Circl...
bent

Thales' Theorem 2.1
Mat - Semicircl...
I'm Bent

GC

90 /100 GCGAAAA

G0 /100 GGAAAAG

90 /100 GGAAAA

£9/100 GGAAAAGA

897100 GGAAAAG AUA

&8 /100 GCAAAAGGA GAC
&8 /100 GGAAAA

&8 /7100 GCGAAAA

&8 /100 GAAAACG

&6 /100 GGAAACA

86 /100 GGAAAAGC UA

86 /100 GGAAAAGAU

86 /100 GGAAAA u

85/100 CGGAAAAGCCUACGCUA
857100 GGAAAAC C

857100 GGAAAA

&5/100 GGAAAAGCGU U
85/100 GGAAAA

857100 GGAAAGAA

857100 GGAAAGALU

&5/100 GGAAAAG

857100 GGAAAACGU u

&4 /100 GAAA GG

&4 /100 GGAAAA

84 /100 GGAAAACU

&4 /100 G AAAA

84 /100 CGGAAAAGCAGAUCLUA
&4 /100 GGAAAA

&2 /100 CGAAAA

&2 /100 GGAAAA

&2 /100 GGAAAAGCU

&2 /100 GGAAAAC CUA
&2 /100 GGAAAAGALU

&2 /100 G AAAA AUGG
&2 /100 GGAAAA

&1/7100 CGGAAAAG U CUU UU
&1/100 CGEAAAAGAUGA UAGA
&1/100 GGAAAA C AUA
&1/100 GGAAAAG

73 /100 A A

28 Aug 2013

Intersecting stacks 2

Me

40
CAAAAG
CGAA
GCAAAAGCG
CUAAUGU
CGAAACUGAU
CGAAA G CA
UGGAAACGG
UGCAAAAG
CGAAAGU
CUUAUG
u GAAA C G ] A A
UGUCGAAA AUGUUAUAUCAA
UGAGAG
G [GAGACC
UACCECGUA
CUACGG
CUACGGCA
GCAAAAGCG
UGCGAA c
AUGAGU
CAAAG AU UUAUGUCAA
GGUAACU u uu ACAA
AGGAAA c A CAUCACCCAA
CAAAAG G A AGAA
CAAAAG CA AACAA
GAAA GUG A A AUCAA
AAG AU U CAA
GAA A CAA
UCCEAAA GA c .G
CGAAAGCU
CUUCGEG GC A
G A
AAAGA
AAAGA ACUC
CUCAAGUGCUAAA
A

GALAGA u u

C-AAA A GGAUA

UUCGGG A AUGUUAUGUCAA
A C c GCGCGC GCCC CAAX

Looks like | found a quite certain way to create a double multiloop.
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"*‘ Intersecting stacks 2

Fiskers Mirror intersecting stacks
Synthesis score : 90 f 100

Estimate
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. Intersecting stacks 2
Fiskers Mirror intersecting stacks
Synthesis score : 90 / 100

So not one of each of those.

As expected, red facing red in the adjacent spots, did do rather well. Even a pure green facing
green did quite well. (only one yellow base in the SHAPE colors)
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ik Intersecting stacks 2

2x2 Four Stack Multiloop (GC mirrored C's touching/ 3.4kcal triloop)
Synthesis score : 93 / 100

Total:
-45.6 kcal
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k Intersecting stacks 2
2x2 Four Stack Multiloop {GC mirrored C's touching/ 3.4kcal triloop)
Synthesis score : 93 / 100

Total:
-45.6 kcal

Else usual orientation was also quite regular.

Vinnie made it quite well with a mixture of GC’s and AU’s.

’*‘ Intersecting stacks 2 "’" Intersecting stacks 2

Edgebe Edgebe
Synthesis score : 86 / 100 Synthesis score : 86 f 100

Total: ) Total:
-39.2 kcal e = -39.2 kcal
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Redspah almost made it with all AU’s

Wk Intersecting stacks 2 qk Intersecting stacks 2

The Legend{A-U Multiloop)
Synthesis score : 86 / 100 (.}

Total: ot Total:
-43.5 kcal -43.5 kcal

One base (45) is often in trouble in the SHAPE colors. It looks like it demands to have C.
However it won’t be a guarantee. So can it be that it is more important to have these red facing
red, in the first part of the RNA? | see several designs do fine with just one of these formations.
Two can sometimes be overkill.
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’*‘ Intersecting stacks 2

synthesis score V Sequence

min max search

iStack 94 /100 GGAAA Z%AAA CAAA%C
2x2 Four Stack ... 93 /100 GGAAA CAAAG CAAAG

In the Intersection 93 /100 GGAAA CAAAG GAAACG
crossroads 1 92 /100 G AAAG CAAAG UACAAAGU
Scissors 1 92 /100 GGAAA GAAAC ¢] AGAAACU
Crossroads | 92 /100 GGAAA UGCAAAG CGAAACG
Intersection 90 /100 GAAA GCAAAG GAAACG
Interesting sticks 90 /100 GCAA AAAGU GUACAAAGLU!/
AD impluvium 90 /100 GGAAA GA CAAAG AGACAAAGU
Fiskers Mirror ... 90 /100 GGAAA AAAG A CAAAGC
The Stack Worsh.... 90 /100 GGAAA GUACA AUCUAAGALU CUAAG

Some mirroring 90 /100 GGAAAGU c CAAAG CCAAAGG
2x2 Four Stack ... 897100 GGAAA A CAAAG AGCAAAG

Mat - Intersect... 897100 GGAAA A GAAACUA GCAAAG

X241 887100 GAAAG UCAAAGA UCAAAGA
Fiskers Interse... 887100 GGAAA GA ACAAAG AAAGC
InterscigStacks... 867100 G AAA c GUAUAAAGU UGAAAUA
Fiskers Adjacen... 867100 GGAAA c AAAGU UCAAAGA
Edgebe 867100 GGAAAU GA GAAACU GAAACA
Crossroads Il 867100 GGAAA AU AG AAUGC G CCAAUGG
The Legend{A-U ... 86 /100 GGAAAG GAA AUGAAACA ACAAAG

Terinsecting Ta... 85 /100 GGAAA AG CAAAGC GUGCAAAGC/
Lowest Free Energy 85 /100 GA LA CAAAG c AAACC
2x2 Four Stack ... 85 /100 GGAAAG c GCAAAG CAAAGC
Surprise AU 85 /100 GGAAA CAU CGAAAC UAGAUCCAAAG

Crossroads Il 85/100 GEAAAGGUUAG A CAAUG AUAUG ACCAUAGG
Stacktresting -... 85/100 GAAAG CA CUAAGAUA AUCUAAGA
Sectresting -B... 82 /100 GGAAAGUUA U ACA CUAAGAU AAUCUAAGA
Maoninti 78 /100 GGAAAUAAUUAGA AAAGGUUUCGCGGCAGAACCU
Arinvedi 70 /100 GAAAUUUAUUAA CGAAG AAGU

31 Aug 2013

Things that trigger the error values
This is a few things that | stumbled on while playing with Omei’s tool. It is funny seeing these

patterns trigger error values. Many of them | already knew was bad, but seeing that they actively
triggers error values, is something different.

Frog leg - Electric

Billy Reuben’s design Rana 3

Totally GC-pair and them shifting among each other, also send the error rate high
GCGCGC
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http://eternawiki.org/wiki/index.php5/User:Omei/Cloud_Lab_Data_Mining_Tool

GA Cc G AAA CGANA GGG L AACCG cic C c

Frog leg - relaxed

80Billy Reuben Rana relaxo 3
70Billy Reuben Rana relaxo 2

GGAAAGC|G C|G|C|G/CA A A CIG|ICA AAACIGCAG AAACIGC c|G|C GACGCGC
GAAAG AG AACGICAGCATCAAAUGCAGCGGAA AGCGICGCGCGACGCGC c

FMN Binding Site Chemical Footprint
It is both the high GC content and the dinucleotides that triggers the error rate.

GAAAGAG GAAGAAA GG CAGANLGGG GG C CAACAACGC
AAAG AAGAA G GGC AA GGCAAGAAGGC
GGAA A CCGAAG AA c AACGCGC G AAGAAGCG

Double CC gives real strong signal, double/tripple UU and AA not so much.

UAAG - AUA UGAAAUAAAU UACAAGGUAAUUUAUAAACAAAAUUAAUUUC

| couldn’t help notice that high content of G’s among A in this internal loop gave of high error

signal. From the lab Modeled Impossible: 31+ Nucleotide Internal Loops. The mixed A and U

ones are much calmer.
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GAAGAAGAAGAAGAAGEG CEAAAGC CAAGAAGAAGAAGAAGACCGGCGAGGGCGGGCUUCG
AGAAUAUAAAUAAAUAAG GAAA GAAAGGAAACAAAACAGC GAGGACCU AGUUCG

AAGACAGAACAACAAA AGAAAU GGAAACAGAACAAAGC UGACAACU AUUCG

CAAGAAGAAUAAAAGAALU CGAAA AGAAGGAAAGAAAGAGAGUCAUGAAG cuuce
GAAUAAAAUAAAAGAGGA CAAAAGCUAUUAAAAGAAAACAAAAGA UACCAAAAUGUGCUUCG
GGAGAUAAAUAAAUAAA GAAA GAAGUAAAUAAGUAAACAUG UACA cuucec

GAAAUAAAGAAAGAAAAG CGAAA CAAAGAAGAAAAGAAAACCAUCCAACG uccuuce
CAAAUAAAUAAAUAAA GAAA AAAUAAUAAAAUAAAA A AA cuuce

AUAAAC ucuuce

GAAAUAAACAAAUAAAG CGAAACAAAUAAACAAAGAUGACAAC

GAAGAAGAAAAGAAAA AAA GAAGAAGAAAAGAAAAG GGACGC ccuuce
GAAGAAGAAAAGAAAAG GAAAGGC GAAGAAGAAAAGAAAAGG GAC cGGUUCG
GAAGAAGAAAAGAAAA AA GGCCGAAGAAGAAAAGAAAAG GGAG cCéGeeUUCE

| wonder if that is the same in the big end loops too.That it is the error values that

Here are some examples of A and U overuse from the (Reversed G-C Multibranch Loop Closing

Base Pairs Lab. With many of the same color in line.

GGAAAAAA UGAAA UAUUAAAAAAUAAGAAACIUUUUUAAAAAAAAAGAAACAAAUAAGAAAC
GGAAAAAA UUGAAACUUAUUAAAAAAUAAGAAACUUUUUAAAAAAAAAGAAAC U GAAAC

GGAAAAAAC UGAAA UAUUAAAAAAUAAGAAAC uu AAAAAAAAGAAACAAA AGAAACU

G-U Closing Base Pairs 2

AUAU and lots of it also seems to trigger the error values

76steven123505 spanda

GAAAUAAUACC UAAAAUAUAGAAAAUUAUAUAAAUAUAUUAAAAGAUAUAAAAGAUAUGUGAAACGGC

Hmm, there is high error values in the bigger end loop in the two bulge zigzag labs. | wonder if

that continues.
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11 Sep 2013

More thoughts about the barcode hairpin problem.

| wonder if the length of the cloud lab designs designs on 63 nucleotides had something to do
with where the strain appeared. | mean that the problem mainly turned up in the barcode in

certain labs.

Will this pattern with bad barcodes move elsewhere or get weaker in the RNA design if the

design sequence gets longer. | think it might.

Which reminds me that the SHAPE data overall did look different in the player projects where
the designs were often shorter in sequence length. Many of the labs had more shaky overall
lighter blue color for the whole of the stems - compared to pre-cloud and cloud labs. It happened
in particular with the labs with shorter stems. | can't see wgat the barcodes looks like for the
player projects. But I'm guessing that they will be more overall dark blue, and thus pushing the
backbone strain back into the main design. Because the barcode has a better shot at getting

stable, due to it being relatively long compared to the few other stems. Like Nando's idea.

Another thing that might have added to the difference in player project SHAPE data is that many
of the designs are blunt ended in the neck. | think | see a tendency for labs with blunt end doing

worse than designs that have 1 or 2 single bases between the barcode and the main design.

26 Sep 2013

Relaxed multiloops 2

27 Sep 2013

Semicircle - 3 Bends

Again | see this funny pattern with this rather long stemmed design and the winners in particular
having most of the blue on the 5’ end of the two long strands. Actually here the red is also
clearly distributed on the 5’ side, and the yellow and green, mostly distributed on the 3’ side. |
usually see this reversal with blue on the 5’ side in long stemmed designs, but here the
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distribution of colors might also have to do with the bend. Bending designs also have a
tendency for a skewed color distribution. And like in other real long stems the red is on the &’
side too. (Reversal of the GU orientation bias)

’l‘ Semicircle - 3 bends
Enintean
Synthesis score : 96 / 100

Total:
-49.2 kcal

13 bp in stems

k Semicircle - 2 bends

Synthesis score V¥ Sequence

min max search

sfitmitpit 90/100 AAAA
SC2BV1 80 /100 AAAA
Two Bulge semi ... 907100 AAAA
i've got the da_ 83/100 AAAA
Circle Sane -B_.. 897100 AAAA
AU Zebra Bending 2 887100 AAAA
Semicircle-2 887100 AAAAC

caccucaaaacdiccucac A

CAUCC|GAAAGGAUGC|GUCUA/GCCCGUACAUA

A CAAAAGCGAUUACUAAUGCGAUAUCGA
ACUAA AUAGAUAUAICACGGAUCAUA
CACGAAACUGAUAGAAUGACCCAGUAA
CGAARGCAGAGACAGAGUCUCUCA

OO0
>0
]

(o]
>0

A (o] CCAUAGCA
ACUAAUCCCAUAUCGA
A ACCC
CGCGAAGA
AACGAC
CCAAACAUAUAUAUA
AGAGCAUAAUACGAA AGAA

Two Bulge semi .. 887100 AAAAGC
Quasispecies style 887100 AAAAGCAGAUC
Theory 867100 AAACAC
Mat - Semicircl... 867100 AAAACGC
I'm Bent Il 86/100 AAAAGA
Klaustro(G-C Ve.__ 86 /100 AAAACA

ar» (2]
ooocoQEErCE>

(2]
oocoooooonon

>oPOrRCEERO

aonnn
PERPORPEPCEREPPO

»0
»

Blue and red bias to the left side, green and yellow to the right side. (for top scorers). 13 bp in
stems
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wf Semicircle - 3 bends

Synthesis score ¥ Sequence

min max search

Enintean A ACAACACACCC ACCAAA CAUACACA
Semicircle me 1. AGACUA cc AUAC ACUCACA

3 Bend Semi (UA. A c AC CCAC AUC AGCAGA

Circ de Semi - AGACUAGAGCCCAGAUAC ACUCACA

-3 Bend Semi # c CUAGC CA CA

Boomerang 3.2 CUAACAAAA A CAA CCCGA ACUAAUAGACA

Close Encircle CUA c CCUAGACUAGAGCCC

Soisri A CAAAC ccc AAAGCCC

Zanna Du Too CAUCA A ccc

Dissolved Gases A C AC AUCAUCUACAGCCC

3 Bend Semiv.2 AC A A CUAlCGCCUC

Zanna Did CAAAAGCAUCA A ccc

Mat - Semicirc| CCAAACGCA AGCACCC

Zanna Du CCAAAGCAUCA LY ccc AUACAUAUCCAGCAUACC
Stain CGAAAGCACGAC ACCCGA . [+ CCAC c
Semi-solved AAAC AUAGAUCA|GCCCGAUAGALUCUA CACCAA
Brourd's circ s___ CCUAGACUAGAGCCC AUAC ACUCACC

Lelatidi CAA CCUA AlUCCCAC ACC AACACA c
Milenium AAAGCAUAC AAGCCCA

3 bends—blue o... AAAGCAUAGCUA CCCCGAUA C A

Mat - Semicircl AAAGCA ACAUACCCACGAUAC AC

Reds In AAAC ACAUA AGAUAGCA

Fiskers 3 bends... AAA AC caA ACCCC ACCAUCA

Fiskers 3 bends. .. AAA AC A ACCCC cca A

Semi-#1 c CAUC A ccc AGACAUAUCC

Inspired by PDB. CAGCCACCA CC CCCAUCCCUCACACCACC

Red Bender 2 AAA ACAUA ACACAUCAC

Meechl SemiO 3 AAA AUCUA AACCAA A AUAA

3 bends 1 AAAGCAUAGCUAUCGCCCGAUAGCUAUA

Some In, Some Out CCGAGAUAGCA

Yet another 'ba... CCCGA cc AAGA

‘Semi Tough AGCGCGAAAGCUAAGCUACGCCCA A A

SC3B V1 ACCGAAA ACUAC CCCUAGA C A

3 is the magic A A AAAUAA AAA AUACCCGA AA AAA AAAGAAUAUAA
Greens In CUAUC A AGAACUA AAAC AC CCCCAGA CAGACAAGC
JR_SemiC3_Rnd1_Sub2 GGAAAACGLIAUGCGCGAUCUGCGUCUAGCGCGALIACLIACUGUALICGCGCLIAGCCGAUCGCGCAUACGAGUCGAACUU

o

PrEEPERECERERE R
(2]

>

oronFoR®0>0
ORPEBBEEROCEOBRRBDBB

ala

>
>RCEREBO0BREREEEEIRDDE

£

[

B PP ECEPERCOO

And true to it’s sibling labs and other very long stemmed designs (anaconda lab excluded) this
lab has kind of crappy barcodes.

And the designs that went real well, had high amount of AU’s.

However the Semicircle - 4 bends does not at all show this excess U’s on the 5’ side of the two
long stems, rather they end up on the 3’ side. The Excess G’s are still on the 5 side

11 bp in stems

ok Semicircle - 4 bends

Synthesis score ¥ Sequence
max search

B

Mack Truck #1 97 1100 AAAAGA AA c
Mack Truck #2 96 /100 AAAA A c
The Semicircle .. 94/100 AAAAGAC AAUCUCA
Envela 94 /100 AAAAUAUAAUAA c
Onma 94 /100 AAA AUAA AAA
Once 94 /100 AAAA AGCGC ACA
The Semicircle .. 93/100 AAAAGACUCUAGCCGA
Mack Truck #3 93/100 AAAA A c
Twice 937100 AAAA AGCGC AGA
4 Bend Semi (AC... 92/100 AAAAGCUAUAGACUAC
Coloring Strict._. 90100 AAAAGAC AAUCUCA
Esrelebe 90/ 100 AAAA ACUAA AAC
JR_SemiC4_Rnd1_Sub1 90 /100 AAAACUAGAUACA CAUAA AUAACUAC
bender 2 90 /100 AAAA A A CACAGCACAACUAACGCGAAA
Banal Symmetry . 89/100 AAAA ACCGCGC C cc A AAGCAAAACGC
Heretic 89/100 AAAA c AUCACA A
Sunset 887100 AAAA A AUAUAUAUA AAAACA
Thrice 88 /100 AAAA CACAGCGAAAGC
Mat - Mod of Eli 867100 AAAA CGAUCUA CGCGAAAGCAUAGAUCGACCCCC
SC4B V3 86 /100 AAAA CUACCGAAA AGACCACAGCCCGA
Mat - Semicircl... 86 /100 AAAA A ACAUACAACGCCCGAAAGC A CACCCAC
Imescric - Brou... 86 /100 AAAA ACUAUACUCUAGICC CUAGA AUAGCCCGA
Semi 4 867100 AAAA ACUAGAUCUAUC AAACGAUAGAUCUAGCCCGC
S5C4B V1 85/100 AAAA AUCUCA A CAAAAGCAUACA AGACCCA
Touch Your Toes 857100 AAAA ACA AC AAGCCAAAAGC cA AC ccc
Semi-4 84/100 AAAA CCA AAUAA AAACGA A CA CCCA
mod of Eli's bl__ 84/100 AAAA CGAUCUA CGAAAGCAUAGAUC ACCCCC
4 Bend Semi-Cra._._ 84/100 AAAA A A AC A ACUAC c cc
4 Bend Semi (CA._._ 841100 AAAA CUACGA LY AlC A ACUAC ACCC LY
Necrosis 84/100 AAAA ACGCAUA A A AAACAUCAUCAUA ccc
5C4B V2 81/100 AAAA ACGA c CUA CGCGAAAGCAUAGAUCGACCCCC
Grandpa had gre.__ 81/100 AAAA CCA AUA CGAAAGCAUA CA cccc
Fiskers 4 bends. 817100 AAAA cGC c CUA AAAGCAUAGAUCGACCCCC

CUA

C

UGA

CCCACC
CCCACC
CGAGA
CCCACC
ACCGC ACC
CCCCUAC
cuc CCGCCAGCUACGA

oo0

rcocErorrroron
(2]
r»roCcClororrroran

ACAUC CCCCUAC
ACUCCA (+] CCCUA

ACUA CUAGCUAC CCCGAGA
CAUAUA CACUC ccc AA

onorx
=

=
PEEEEPE

=

PrCcolco®
PECRPPEEPPREPCE

oooPPOOPO
o
PEPOCERPRPRRPERPRRCR

[z}

Fiskers 4 bends. 807100 AAAA CGAAAGCAUAGAUCGACCCCC
Coil{5Cina._ 781100 AAAA A
Banal Symmetry 76 /100 CCGAAAAGCUGCGACUGAGC L

AC AAAC CACCAGAUCCCCC

ACA
[eX XA

[e]
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CA A CCCACC ACCACCCA

ACCAAAAGCUUCALUACACCCCCCCUCAGCUCAGCAA




It was similar with the two other semicircle labs before that. One showed excess U’s on 5 prime
side and the the other not. Since they have different number of bulges/semicircle building parts,
can this be the explanation?

11 bp in stems

%k Semicircle - 5 bends

Title Synthesis score ¥ Sequence
search min max search

SemiCir-5bendsd. .. 80/ 100
semicircle boos. .. 90/100
Mat - Semicircl... 80/ 100
U-Turn il 90 /100
Semicircle —R... 897100
Rapids around 1... 897100

]

accaafhccua Ac
AAACCAC

=]

CAAAACGCAA
CGAAAGCAA
AAAC
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Mostly inSane ... 897100
U tube 887100
mod of janet 5 .. 887100
Tolal green vio... 887100
U-Turn | 887100
Wicked U-Turn S... 867100
Constrained 867100
JR_SemiCircle_5.. 867100
SeminSane - Bro... 867100
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o
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| thought the bulge length was involved and now | think it was only indirectly. Rather it is the
effect of different stem length. So | think what | see is an effect of stem length and fascinating
enough | can see the U and G on the 5’ strand getting more clear in the designs that has
longest stems. (See Orientation bias). | find it fascinating that | can see a beginning shift with
such a small stem prolongation.

12 Oct 2013

Five adjacent stem multibranch loop

Interesting that three each follow same orientation, after each other and two goes in the
opposite direction, for the multiloop. The same happens in several of the other top scorers that
follows that pattern. Having all follow same orientation as usual won’t do as well. The ones with
3 one way and 2 the other looked much better in the shape data.

111


https://getsatisfaction.com/eternagame/topics/bias_in_orientation_of_gc_pairs_in_stems

ok Five Adjacent Stem Multibranch L@op

wagon wheel 1
Synthesis score : 90 / 100

Total:
-47.7 keal

I’'m not too surprised. 4 ways usually like a 2 / 2 each way, though the do allow same orientation.
However this one can’t do coaxial stacking for all the stems and thus is harder to make happy.
Probably same reason why the 3 ways are also hard to make happy. Also see what | wrote on
the results on the Relaxed multiloop lab.

Short stacks 3

In this lab we got the task of placing one base in one color in 3 different end loops. What
characterizes the top scorers to a higher degree than the lower scoring designs, is that the base
placement isn’'t at the same spot in each loop, but rather has variation to them. This is just as |
expected. Generally variation helps.
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https://docs.google.com/document/d/1_oYUQeAad9dVe0nDIxHWH5EldklNxm0Jg8h_XqhMRH4/edit

* Short Stacks 3

Synthesis score ¥ Sequence
min max search

Weird Flower AAAGACCGAUCA AAA AAA
Short stack blues AAA cc CA AAAUAAAA
Pilas Corlas - Tres AAA CCUACAGC AUAAAAA
Meechl SS3 - AAC AAAGACCAUCACC ACAAAAA
Short Stacks wi__. AAAGCGCGCAUCAGCCGAAGAAAAA
Short stacks Red AAA CA AAAGCGAAAA
Mat - Short sta. AAA ACACGCCAAAUAAAA
Double $,B- Br... AAA ACA AAAUAAAA
Short #2 AAA ACA AAAGAAA
Short Stacks wi... AAA AAAAGAAA
Short Stacks wi_. AAA AAAGCAARAA
Pilas Cortas - Uno AAA AAAAUAAA
Mat - Short sta... AAA AAAUAAAA
Short Stacks ZIl AAA AAGAAAA
AUA AAA AAUAAAA
U Moves 2 - Jie_. AAA AAAUAAAA
Short #1 AAA AAAAGAAA
Meech| 83 - ACA AAA AAACAAAA
Meechl 353 - CAA AAA AAAACAAA
883-1 AAA AAACAAA
§53Wv1 AAA AAAAGAAA
JR_Short3 Rnd1_Sub2 AAA AAACAAAA
Double S,A-Br... AAA AAAAUAAA
J hort3_Rnd1_sSub1 AAA AAAACAAA
UAA AAA AAAUAAA
Heretic ( U-A-G__. AAA AGAUAAA
U Moves 3 - Jie_ AAA AAAAUAAA

AAA AAAACAAA AAACAA CAAAGCCUAGCC

AAA AAAAGAAA A A A A CCAA CGACAC

AAA A A AAAA ACUAAA CAAACUACAUAC

AAA ACAAAAA ACAAA CAAA ACACAC
Double S,C -Br__. AAA CCGACA AAUAAAAA AUAAAA CAAA CGAGAC
Shorty 3 AAAGAAC A A AAAA ACUAAA CAAACAAGA c
Short Stacks—A... AAA CAACAGCGAAAUAAAA AAUAAA CAAA ACAC
AAU AAAGCAACACAGCCAAUAAAAA AUAAAA AAAUAAAAAACCAAACUCUA [+]
U Moves 1 - Jie__ GGAAAGUCCUACAGGGAA AUAAAACCAGC CAAAGUAGCGAC

A pattern that to a higher frequency characterizes the loop patterns for the absolute top scorers,
compared to the lower scoring designs
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It is also noticeable that the among the highest scoring is one that has two different bases other
than yellow. A mixture of bases helps in bigger loops.
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sk Short Stacks 3
Weird Flower
Synthesis score : 98 f 100

Total:
-25.5 kcal

Another interesting pattern for that lab was the presence of 3 G’s in a row (like base 14-16
above) for one of the short stems. | know that some of it comes from the presence of 3 very
short stems and that variation is needed. But there seems to be a need for this pattern. In
particular for the first stem (14-15).

20 Oct 2013

Don quixote

When | was looking at this lab while voting, one thing stood out. | was expecting most designs to
have a melt temp around 107 as this design have real long stems. However that was not the
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case.
This is similar to what | mention under Melt plot.

“If I add just two GU-pairs — even at places where they would be best tolerated, the curve rises
quicker at the middle.”

Now the difference is that the design | play with in my melt plot investigation (The branches lab)
has relatively short stems. GU’s seems to have a rather destabilizing and thus melt temp
lowering nature.

Then | thought about another feature that is important for stems as long in this Don Quixote
design. And that is GU. However in long stem designs GU’s seem to have a relaxing effect.
(Lab designs that crave GU...)

The designs that has a high melting point, has a low amount of GU’s.
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https://docs.google.com/document/d/1amOPIktW_OnGguD3wtRQGYvSR97H7Qmy8j5bAm0I54c/edit?hl=en_US#
https://getsatisfaction.com/eternagame/topics/designs_that_crave_gu

& Don Quixote

GU Pairs ¥

Melting Point 1 Free Energy Title

min max min max max search

1min
I B B

10 (24%)
8 (20%)
8 (20%)
7 (17%)
5 {(12%)
4 (10%)
4 {(10%)
3 (7%)
1 (2%)
1 (2%)
0 {0%)
0 {0%)
0 (0%)
0 {0%)
0 {0%)
0 {0%)
0 {0%)
0 (0%)
0 {0%)
0 {0%)
0 {0%)
0 {0%)
0 (0%)
0 {0%)
0 {0%)
0 {0%)
0 {0%)
0 (0%)
0 {0%)
0 {0%)
0 {0%)
0 {0%)
0 (0%)
0 {0%)
0 {0%)
0 {0%)

While the designs with a lower melt temp,

107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C
107 'C

-£5.2 kcal
-70.8 kcal
-66.7 kcal
-72.59 kcal
-76 kcal
-75.3 keal
-77.09 kcal
-&7.3 kcal
-80.09 kcal
-83.2 kcal
-82.8 kcal
-106 kcal
1073 kecal
1073 keal
-T5.7 kcal
-74.09 kcal
-70.3 keal
-78 kcal
-83.6 kcal
-83.1 kcal
-73.59 kcal
-T0.7 keal
-75.00 kcal
-83.5 kcal
-71.8 kcal
-£5.59 kcal
-71.09 kcal
-71.3 kecal
-70.3 keal
-£8.7 kcal
-75.2 kcal
-73.2 kcal
704 kcal
-79.09 kcal
-76.5 kcal
-83.1 kcal

Zanna's 100% de.__.
Quixote #3

CQuixote Spice
Quixote #2

Quixote #1

Mat - Mod of Starry
Nascar's 100% d__.
JR_DonQuixote R
Mod of Windmill
Don #1

Mat - Mod of Nando
Man of La Manch...
Man of La Manch.__
Man of La Mancha
Variation on Qu....
Quasispecies style
DG -1

Nando Quixote 2__.
Nando GQuixote 2.
Nando Guixote 1._..
Chivalry - Brou...
The Impossible ..
Pseudoknottin' ..
Nando mod with ...
Full Tilt 2

Full Tilt

Third Tilt

Second Tilt

First Tilt

Quixotes

DQ Delight 3

DG Delight 2

DQ Delight 1
Windmill 2

Sancho Panza

Try 1: Bracing

has a higher amount of GU.
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sk Don Quixote

GU Pairs V¥ Melting Point ¥ Free Energy

min max min max min max search

23 (56%) T7'c -21.5 kcal DQfr2

14 {34%) 87'C -41.9 kcal Q3

11 {27%) 87'C -45 .5 kcal Don

8 (20%) a7 'c -49.5 kcal JR_DonQuixote R...
8 (20%) a7 'C -51.1 kcal smattering

T (17%) a7 'c -54 .9 kcal dg1

6 (15%) a7 'cC 547 kcal dg3

6 (15%) a7 'c -54 .9 kcal dg 2

6 (15%) T7'c -38.6 kcal Lyra Eternal
5(12%) a7 'C -59.1 kcal Mat - Mod of Hy...

4 (10%) a7 'c £7.5 kcal Don-Key-Hotay 3.
4 (10%) a7 'c -£4.3 kcal Don-Key-Hotay 2.
4 (10%) a7 'C -£0.6 kcal Don-Key-Hotay (...
4 (10%) a7 'c 657 .4 kcal Cuixote I

3 {79%) 96 'C -£4.5 kcal Maxerete

2 (5%) 87'C -36.1 kcal JR_DonQuixote R
1 (2%) 87'C -41.2 kcal Don Quixote Try 2

1 (2%) T7'c -28.7 kcal 131020

0 (0%} a7 'c -37.9 keal Con Quixote Try 1

0 {0%) a7 'C 6550 kcal Lyra Eternal Il

0 (0%} a7 'c -51 kcal Meechl Don Quixote
0 (0%} a7 'c -53.4 kcal Crongnivourious

0 (0%} a7 'C -53.8 kcal awesomeiliola

0 (0%} 87'C -47 5 kcal Cuixotic

0 (0%} 87'C -46 kcal Don Quixote Try 3
0 (0%} 87'C -42 3 kcal ipodiddieydoo

0 (0%} T7'c -28.4 kcal Keeping it simple

0 (0%} T7'c -24 kcal Dar

0 (0%) T7'c -25.3 kcal Quixoteq

0 (0%} T7'C =32 kcal alex's Don Quixote

It is a general tendency, but not totally overlapping.
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25-10-2013

Robot serial killer 2

This is a lab that has generally few GU pairs. There are a few high scorers with a couple. But |
generally think that designs with an on average shorter stems will have fewer GU-pairs,
whereas GU will be more needed in long stem designs.

Now this lab doesn’t have totally short stems. However it is pressured due to two closely placed
adjacent multiloop. Also worth noting is the general high GC-content.

* Robot serial Killer 2 - Lab Killer too?

GC Pairs UA Pairs GU Pairs Melting Point Free Energy Synthesis score ¥

min max min max min max min max min max min max
L & & | &N |1 & | BN N J |

20 (T1%) 8 (20%) 0 (0%) 107'C -46.4 keal Terminator 2.3 947100
17 (61%) 10 (36%) 1 (4%) 107'C 447 keal Mat - Robot ser... 92 /100
22 (79%) 4 (14%) 2 (7T%) 107'C -55.4 keal Power of Two 937100
20 (71%) 8 (29%) 0 (0%) 107'C -48 1 keal Murder 6 - Jieu... 92/ 100
21 (75%) 7 (25%) 0 (0%) 107'C -53 kcal Murder 5 - Jieu. . 92 /100
17 (61%) 10 (36%) 1 (4%) 87'C -30.2 keal Robotikon 2 927100
14 (50%) 14 (50%) 0 (0%) 97'C -39.2 keal RSK2 - 1 90/ 100
20 (71%) 7 (25%) 1 (4%) 107'C -50.1 keal Gunness (G's to... 90/100
15 (54%) 12 (43%) 1 (4%) 80'C -37.69 keal Aedator 90/ 100
17 (61%) 10 (36%) 1 (4%) 107'C -43 keal JR Robot2 Rnd1 Sub2 90/ 100
16 (57%) 12 (43%) 0 (0%) 67'C -38 .83 keal Engeerbi 89/100
17 (61%) 11 (39%) 0 (0%) 97'C -45.9 keal The Clean-cut K... 897100
21 (75%) 7 (25%) 0 (0%) 107'C -52 7 keal Lethal Computer... 89/100
21 (75%) 5 (18%) 2 (7T%) 97'cC -46 keal Power of One 897100
22 (T9%) 6 (21%) 0{0%) 107'C -52 4 keal Murder 4 - Jieu_.. 887100
15 (54%) 13 (46%) 0 (0%) 107°C -40.2 keal Meechl RSK2 887100
18 (64%) 10 (36%) 0 (0%) 107'C -47 6 keal Manson (G's tow... 887100
21 (75%) i 0 (0%) 107'C -50.9 keal Robot Killer Take 2 887100
22 (T9%) 2 0 (0%) 107'C -54.4 keal The Lamb 887100
18 (64%) 2 (T%) 107'C -48 9 keal Stable, with GU 867100
19 (68%) 9 (32%) 0 (0%) 107'C 496 kcal Fiskers Robot 5. 86/ 100
19 (68%) 9 (32%) 0 (0%) 107'C -48 8 keal JR mod 867100
19 (68%) 9 (32%) 0 (0%) 107'C -48 6 keal Falal Automaton.. 86 /100
12 (43%) 12 (43%) 0 (0%) 97'C -40.29 keal Deadly Metal - 867100
20 (T1%) 8 (29%) 0 (0%) 107'C 47 7 keal Robby the Robot 867100
19 (68%) 9 (32%) 0(0%) 107'C -50.3 keal Fiskers Robokil .. 85/100
7 (25%) 21 (75%) 0 (0%) 77'C -15.6 kcal 7GC 857100
17 (61%) 11 (39%) 0 (0%) e -41.24 keal Isonbi 85/100
19 (68%) 9 (32%) 0 (0%) T 497 keal Berkowitz (G's .. 847100
17 (61%) 11 (39%) 0 (0%) 97'C -46.2 keal Lady Killer Too 847100
23 (82%) 4 (14%) 1 (4%) 107'C -53 4 keal King Carrion 847100
22 (T9%) 6 (21%) 0 (0%) 107'C -52.5 keal Bol Killer App 827100
19 (68%) 9 (32%) 0 (0%) 97'C -38.9 keal killer 1 817100
7 (25%) 21 (75%) 0 (0%) 77'C -15.3 keal 76GC 807100
23 (82%) 4 (14%) 1 {4%) 107'C -56.5 keal Power of Two 80100
19 (68%) 9 (32%) 0 (0%) 107'C -50.5 kcal RSK 2 V1 771100
12 (43%) 16 (57%) 0 (0%) 87'C 292 keal Robot serial ki.._ 76 /100
7 (25%) 21 (75%) 0(0%) 77'C -15.4 keal Die Robots! 737100

Another thing | found interesting is that the melt point is this high. That is more usually the case
in the long stem designs. However it is most likely partly due to the high GC content.
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Again this pattern in adjacent multiloops.

’*‘ Robot serial killer 2 - Lab killer too?
Mat - Robot serial killer 2 - D2
Synthesis score : 93 / 100

Total:
-44.7 kcal

The winner had this pattern and 1 multi loop with usual multi loop pattern
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Robot serial killer 1

* Robot serial Killer 1 - Lab killer too?
Roomba
Synthesis score : 97 / 100

Total:
-45.7 kcal

Another thing | found interesting is that in both labs C was turning opposite direction to usual
generally prefered hook orientation of the closing GC-pair. | find that very interesting, if there is a
tendency for where it happens. (2 cases in Robot serial killer 2 and 1 in Robot serial killer 1)

Dimer B also has a high tendency of C’s there. This lab has more winners and is less pressured.
It do has an adjacent multiloop.
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Synthesis score ¥ Sequence
min ‘max search

kcab - Dimer B1 987100 AAAACA
Fiskers Dimer B2 98 /100 AAAACA
kcab - Dimer B2 97 /100 AAAACA

adlaa AGC aAaaccataavaaca AAACAUCACEUACCAAA
AUAAAGCUCA Aaa CAAACACUACCAAACLUACAC A
AAUAAC AAACGUCAAUAACUACGAAAGUAGACGA
AGAAA AAACCGCAACAAGAGCGAAAGCUCAGCA

AAUAA AAGAGCAAUAACUACGUUAGUAGA

AAUAA AAAGGCCAAUAAGGCCGAAA

AAAAC AAAUCCCAAUAACCACCAAAC

AAACGCA AAA CGCAAUAAGCACGAAA

AAGAA AAACAGCAAGAA c

AAAAA AAACUACAAAAAGCUC

AAACA AAACAUCAACAACUAC

ACAAA AAAGCCCAACAAGAGE
CAAAA AAACAUCAAGAA
AUAAA AAA ACAUAAA
AAAAC AAAGUACAAAAA
AACAA AAACACCAACAA

2nd Dimer B 97 /100 AAAACA
BD -#3 967100 LY. ALY
Dimer BZIl 967100 AAAACA
Loomer 967100 AAAACA
3 947100 AAAACA
MIRED B 947100 AAAACA

947100 AAAACA

947100 AAAACA
3rd Dimer B 947100 AAAACA
Hyphema Dimer B___ 947100 AAAACA
Dimer B V3 947100 AAAACA
Lumch 947100 AAAACA
Dimer BZ1 947100 AAAACA

PEEEEPPEEEEP PR ERD
PEEEFPEEERREEEED

In teeny trna most of the 69 bases are C’s as the general locking of bases in the rest of the
puzzles will make the red bases at position 1 and 2 pair up with

ik Teeny tRNA
Mod of Teeny tRNA (Stable)
Synthesis score : 98 / 100

Total:
-40.7 kcal
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28-10-2013

Even energy + CSE style
(From discussion between Mat and | yesterday.)

mat
one day i would like to see a CSE style script used a starting point for solving player puzzles

Eli
Ah, that is a fine idea
Sort of an elements catalog

mat
a very old idea

Eli

It won't work for everything

as there is interaction between elements, but
it could still be a help

To locate successful patterns

mat
yes that is the same for the lab too

Eli

yes

getting access to all solves, will be the first step for the programmers

| think it was Dennis that showed interest for this kind of a catalog in the forum recently

mat
but remember CSE is a tool used to help design, but not make the design. a design is more
than just a bunch of parts

Eli
true

mat
that where the lab or puzzle strategies are used to solve/design

Eli
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Yes, there will be needed strategies for choosing what to sew together

mat
yep

Eli

| still see even energy very much in play. Necks still can go different. And small stems have
higher energy concentration than longer ones. But still

If not this is taken into account, it doesn't matter if the separate parts are the best

mat
what would you define as short/small stems

Eli

3 nt stems

and below

| see those get maxed out GC wise more often than the 4 nts

Though they often do like something like 75% GC, if there are many short stems

For stems longer than 4 nt, | see a more 50% distribution of GC and AU. And real long stems
gets grumpy if they have a high GC content, whereas they better tolerate an excess of AU
And for 2 nt stems | almost always see 100% GC.

mat
as you know i would see 3 nt as a shared element

Eli
ah, | forgot, but I like that perspective a lot

Mat added: And last night were talking about CSE and the design side of CSE and i was thinking of other

ways to explains.
Its like ego blocks. Just because those pieces fit together didn't mean they go together.
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29 Oct 2013

| was looking at some old designs. | find it interesting that exactly this stem that is all GC’ed out
is the one breaking and folding up elsewhere.

ik Shape Library 104 : The Star
NUPACK design 04
Synthesis«score : 92 / 100

Total: )
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And though | know that | can’t read too much into the estimate fold, I still find it interesting that
so big amount of the repeat bases, end up in the loop (or otherwise single base) area in the
estimate.

Target Estimate

sk Shape Library 201 : Bulged Star
Vienna RNA bot design 06
Synthesis score : 69 / 11

Total:

And that is not a single case.
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30 Oct 2013

Adjacent stems attached to the hook

Still the overall pattern for hook nucleotides is red first and then green for closing base pair
attached to the hook. And green facing green is also still doing well for these adjacent stacks.
They are very calm blue in the shape data.

sl Find Z - Here It Is!

Zeta Descubierto
Synthesis score : 100 / 100

Total:
-52.5 kcal
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#k Find 7 - Here It Is!

Synthesis score ¥ Sequence

search min max search

Zeta Descubierto 100 /100

Z Best Mod 98 /100 AAA
Now you Zee it,... 98 /100 AAA
Bone Yard 98 /100 AAA
Z i5 for amaZing! 98 /100 AAA
Fiskers Z-aires 2 98 /100 AAA
FlipZee a7 /100 AAA
= 97 /100 AAA
Mat - Find Z - D3 g7 /100 AAA
DYE 3 - Brourd ... a7 /100 AAA
DYE 2 - Brourd ... g7 /100 AAA
Loopy bulge 1 a7 {100

Fiskers Z-Rando... a7 /100 AAA
Z is for Zebra 96 /100 AAA
finding nemo sub 3 96 /100 AAA
XYZ sub2 96 /100 AAA
Mod of Brourd's... 96 /100 AAA
Z-#2 96 /100 AAA
Find £ - #1 96 /100 AAA
= 96 /100 AAA
TESTH 96 /100 AAA
Zeta 3 96 /100 AAA
It's a Z? ({CG b... 96 /100 AAA
Fiskers Z-aires 96 /100 AAA
manycir 96 /100 AAA
Mod of Garydfisher 94 /100 AAA
Zeta 1 94 /100 AAA
Starry's Z 94 /100 AAAC
there it goes 93 /100 AAAGA

Z best 93 /100 AAAC

Z-#1 93 /100 AAA

Zeta 2 93 /100 AAA

Design XVl 93 /100 AAA

it is 93 /100 AAA

BEST FREE ENERGY 92 /100 AAA

ZV1 92 /100 GGAAAGGAUCICGAAAGGAUC

=
==

aoroao00n
=

E I Rl otk

oP

= =

PRrOPOPCE
OooOonmOnooOOoOnDO000

AAACAAC
AAAC
AAA

OoOPrOCEPPROPPRERCOPOPRPED

ClorrrrcrorcrrCcPOOPPRPPRPRPCPERP

Find Z - 6 nt bulge

| was also in particular interested in the bulge area. | focused on the inside bend of the bulge,
for GC-orientation. CC are there in a high rate, followed by regular orientation (G-pattern) and
then GG pattern.
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% Find Z - Here It Is!

Synthesis score ¥ Sequence

min max search

Zeta Descubierto 100 /100 AAA
Z Best Mod 98 /100 AAA
Now you Zee it,... 98 /100 AAA
Bone Yard 98 /100 AAA
Zis for amaZing! 98 /100 LY.Y.S
Fiskers Z-aires 2 498 /100 AAA
FlipZee a7 /100 AAA
TEST 2 a7 /100 AAA
Mat - Find Z - D3 a7 /100 AAA
DYE 3 - Brourd ... 97/100 LY.Y.S
DYE 2 - Brourd ... 977100 AAA
Loopy buige 1 97 /100 AAAC
Fiskers Z-Rando... 97 /100 AAA
Zis for Zebra 96 /100 AAA
finding nemo sub 3 96 /100 LY.Y.S
XYZ sub2 96 /100 AAA
Mod of Brourd's... 96 /100 AAA
96 /100 AAA

20 40
AC CUA CAGAC
AAAGCUA CAUCC
AAAGCA CA c
AAACCAC CAC
[ c C c AGCA
AAA CA CUAAAAUCGAGAC c
AAAGCUA AGCAAAUAAGCUAGCGAAAAGCUA
AAAAGAGACUA AAAACUA
AGCAAAUAAGCGAUCACGAAAA A
AC CCAACUCCACGAAAA c
CGCCCAAA CUCGAAAAGAGA
AClC CUAACUCGA AAGCUC
CGAUAAACCAGA AAAA c
CAAAUAAGCA AAAA
CAAUAAACGALUC AAAA
CACUCAAUAAACGA AAAA
AAACUAC CCAUC CCAAGAGC AAAA
AACCUCA CA CGAAAAUCCA AAAA
96/ 100 AAA AAA A c CAAAUA A AAA
96 /100 LY.V.Y AAACAAC ACA CA AAAAGAGA AAAACACA
96 /100 AAA AAAC ACACGA AAAAGAGAUCA AAAAC A
96 /100 AAA AAA ACCAA CUACCAA AA ACGAGAA ACA
ItsaZz? (CGb... 96 /100 AAA AAA CAGCGAUCAUAA AAACAAGA CAAA CAA
Fiskers Z-aires 96 /100 AAA AAA CAUC AGCCA CAAAAC CCACGCAAAA CGA
manycir 96 /100 LY.V.Y LY..5 c ACGACAGCUC/IGAGAAAACUAC AAAAGAC
Mod of Garydfisher 94 /100 AAA AGAGCUAGCGCUAGAUAGCCAAUAAAGCCAGACGAAAA
Zeta1 94 /100 LY.V} AAAGCAUACCAA AUACCAAGAAA AC
Starry's Z 94 /100 AAAC AGACUACA CGAUC CAA AAC c
there it goes 93 /100 AAAGA CGAAAGACALUC AUCAAC AAUAAAGA AC
Z best 93 /100 AAAC AGCGAAAGCUAC CUAGCUA AAAUAAGCA CCAAAAGCA
Z-# 93 /100 AAACGA A AACCUCAUC A CA CCAAAAUCCA CCAAAACGAC
Zeta 2 93 /100 AAA A CGAAAGCAUACCAA AUACCAAAGAA ACGAAAA AC
Design xVil 93 /100 AAA AUACAAAA AUACCUAUAUAUAGAAACGAACAUA AAGAACAUA
itis 93 /100 AAA A AGAGACUAC AA AGAUAAAGAA CAA AAAAC
BEST FREE ENERGY 92 /100 LY.W.5 [*] CGAA CCGCC [+] [*] CAAUAAA cC AAAACC
Z\1 92 /100 GGAAAGGAUCCGAAAGGAUCCGGUGACAUCCAAAUAAGGUACCUUCUGGGUA

=
==
=

L ol Nolt

c
c
c
[
AC
c
c
[
c

aFrrFoOOOP0
]
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==
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AlC
c
AlC
c
A
A

BOP > > (=3 =0 arFOoOOOOO

It does look like CC’s are particularly calm. The GG’s doesn’t always go well, actually one of
them very often is non binding. So CC at the inside of a bulge this size seems to be best or
have it follow G-pattern.
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GAGAACGC
GAAAACG
GAAAA
GAAAA
GAUUA
GAAAAC

CGAAAAG
GAAAA
GAAAA
GAAAA
GAAAA

CGGUAAG
GAAAA
GAAAA
GAAAA
GAAAAC
GAAAA
GAAAA

CGAAAGG
GAAAA
GAAAA
GAGAA

GUCAAAGGC

CGAAAAG

CUAAAAG
GAAAA

CGAAAAG
GAAGA

CGAAAAGU
CLAAA
GAAAA

CGAAAAGU

GAAGAA
GAAAA

G GAA AC G

cguucuGae A

However there seem to be a reverse relationship between the inside bases of the bulge being
stable compared to the outside bases (closing base pair) and opposite.

This one has stable both places.
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 Find Z - Here It Is! ) ik Find Z - Here It Is!
Z Best Mod Z Best M.Dﬂ
Synthesis score : 98 4100 Synthesis score : 98 / 100

Total:
-51.5 kcal

% Find Z - Here It Is! ) & Find Z - Here It Is!
Loopy bulge 1 Loopy bulge 1
Synthesis score : 97 / 100 Synthesis score : 974100

Total: Total:
-43.1 keal - -43.1 keal

f Find Z - Here It Is! s Find 7 - Here It Is!

Zeta 1
Synthesis score : 94 / 100

Zeta 1
Synthesis score : 94 / 100

Total:
-39 keal

70 O
O'”O (4]
0:0,%20000°
o) s

L1l
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ks Find Z - Here It Is! ¥ Find Z - Here It Is!

Zvi v .
Synthesis score : 92 / 100 Synthesis score : 92 / 100 -
5

.
(A}
[c)

(4]
(4]
(€]

7
(2]

(A)

€]
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 Find Z - Here It Is!
#k Find Z - Here It Is! Zyzzyva 2 - Jieux - 'Find Z - Here Tt Ist'
Zyzzyva 2 - Jieux - Find Z - Here It Is!" Synthesis score : 91 / 100
Synthesis score : 91 / 100
Total:
-52.8 keal

What these designs particular has in common is the double GC block at the
| wonder if this is common for bigger bulges.
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ik Find Z - Here It Is!
Z Best Mod
Synthesis score : 98 4100

Total:
-51.5 kcal

So according to these, G-pattern orientation is best in bulges. Or is it perhaps the double
GC-block at the start of the bulge?

These didn’t all go well in the Aires lab. Here is one of the best of this type. Actually it was this
labs all time best bulge. So some merit goes to this same turning GC quad pattern.
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* C.l.uud ]:'ab T "!‘ Cloud Lab 1 - Aires by wateronthemoon
wilf- Aires2 wilf- Aires2
Synthesis score : 93 / 100 Synthesis score : 93 / 100

Total: Total:
-61.3 kcal -61.3 kcal

@ O 20
CRCN~ Nu

Cg‘;' O-—--O-I.J@).

The best and stablest bulge in this lab had the double GC-pair after the bulge. Note this was
also the case in the 2 bottom examples from Find the Z! lab.

sk Cloud Lab 10 - Random Shape 2 by EINando888 ¥ Cloud Lab 10 - Random Shape 2 by EINando888
cL10-1 CL10-1
Synthesis score : 98 / 100 Synthesis.score : 98 / 100

Total: Total:
-38.6 kcal A -38.6 kcal

|

Though this one isn’'t darkest blue shape data, it isn't doing bad. And it is stable.
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wk Find Z - Here It Is!

Z is for amaZing!
Synthesis score : 98 / 100

Total:
-49.1 kcal

Wk Find Z - Here It Is!

Fiskers Z-aires 2
Synthesis score : 98 f 100

Total:

#k Find Z - Here It Is!

7 is for amaZing!
Synthesis score : 98 f 100

Total:
-49.1 kcal

wk Find Z - Here It Is!

Fiskers 7-aires 2
synthesis score : 98 / 100

Total:

So crossed GC’s at both sides of the bulge is doing surprisingly well.

For the bigger bulges (4 nt+) it seems to be the fewest that are totally stable, however a certain

pattern do seem to have merit.



31 Oct 2013

The making of a triloop

Jieux made some lab designs with a GU as closing base pair end and GC'’s in the loop. He
pointed my attention to them, before the lab was synthesized. It looks like he found a way to
cause a triloop to form. As half the G’s and C’s snap together and form stem.

Target

et Intersecting stacks investigation
Interesting stacks 3 - Jieux - "Intersecting stacks investigation’ e
Synthesis score : 94 f 100

Roadmap Puzzl

- \
Total:
-44.5 kcal
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Estimate
' \

’*‘ Intersecting stacks investigation

Interesting stacks 3 - Jieux - "Intersecting stacks investigation’
sSynthesis score : 94 f 100

Total:
-44.2 kcal

As Jieux said about his designs with these loops: it was a steal from drake with some mutations
i the loop to cause.

In particular these crossed GC-s at closing base pair and triloop tip seems to be happy to create
triloops. Watch the top loop, which is folding as it should. Where as the bottom pentaloop
becomes a triloop with the same pattern. And | seen this triloop pattern work elsewhere in this
lab.

Estimate
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L Intersecting stacks investigation
Interesting stacks 3 - Jieux - "Intersecting stacks investigation’
Synthesis score : 94 / 100

Total:
-44.2 kcal

Barcode differences causing scores and SHAPE data differences

| found another thing | find interesting. Mat made a mod of one of my designs. Only difference is
in the barcode (the section marked orange in Mat’s design). Mine scores 94, Mat’s scores 100.
What is most different is that his has less negative energy and contains a GU - the later is
something that have proved to relax a design and improve the shape data. Especially if it has
longer stems. And there are two longer in here. One more time pointing out that GU’s has a
special potential. See Lab designs that crave GU’s and A backbone strain hypothesis for

interpreting SHAPE data.
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https://getsatisfaction.com/eternagame/topics/designs_that_crave_gu
https://getsatisfaction.com/eternagame/topics/a_backbone_strain_hypothesis_for_interpreting_shape_data
https://getsatisfaction.com/eternagame/topics/a_backbone_strain_hypothesis_for_interpreting_shape_data

Eli Fisker Eli Fi

ok Intersecting stacks investigation

Mat - Mod of Eli q.ﬂe Roadmap PurZie RNALab Community  AboutEteRNA Intersecting stack detective 3 q'!e Roadmap Puzzle RNALab Community About Etel
Synthesis score : 100 / 100 Synthesis score : 94 / 100 &

Total: % Total:

-39 keal Eli Fisker

Also these designs have difference in their SHAPE colors in the main design, as | have earlier
pointed out here.

Eli Fisker o Eli Fisker

q.'!e Roadmap Puzle RNALab Community AboutEteRNA qﬂe Roadmap Puzzie RNALab Community AboutEteRNA

Int
Synthe:

ot Eli Fisker
-43.8 keal Chat

On repeat bases in line

By the way, the discussion about if mMRNA folds stronger than our kind of RNA, caused me to
rethink something | have been saying earlier. | sort of have been split about, seeing double
same turning pairs as sort of both weak and strong. Weak, because | often saw them split in our
lab designs, where we wanted to have them binding but also strong because | saw them at a
higher rate in short stemmed and strongly pressured designs and involved in the switching area
in switches. Since the discussion and the paper Omei dug up, it is clear that repeat bases do
necessarily give a weaker overall fold. Rather | think | will have to shift perspective from what |
think of as weak to what is actually forming and strong. | think | might be able to give an early
example here.
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https://getsatisfaction.com/eternagame/topics/dgxtuhpmcakn9

Here is a typical example of what | will think as weak.

"*‘ Intersecting stacks investigation
Technical Ecstacy e
Synthesis score : 83 / 100

Roadmap Puzzie. RNALab Community

Total: A Eli Fisker
-22.3 kcal ! Ct
-nat

Now lets focus on one of them (Only two of them split)
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’*‘ Intersecting stacks investigation

Technical Ecstacy Me Roadmap Puzzle RNALab.  Communi
Synthesis score : 83 / 100 : ’ ty

Total: A Eli Fisker
-22.3 kcal o Ch
nat

A new double block (a quad of two same turning basepairs) is created.
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ik Intersecting stacks investigation
Technical Ecstacy le
Synthesis score : 83 / 100

Roadmap Puzzle RNA Lab  Community

Total:
-6.1 kcal

But what | think is the main cause of all this happening, besides the weakness of the AU’s is this
new double block forming:
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ot Intersecting stacks investigation
Technical Ecstacy e
Synthesis score : 83 / 100 -

Roadmap Puzzie RMNA Lab C

Total:
-6.1 kcal

So to sum up, | sort of still think AU’s in line are weak, and they are the ones making way for
other misfolds to happen. But it is because the GC-blocks are stronger. Here it seems, even
strong enough to make this mostly AU neck happen.

So this new way of seeing things might also explain something that | had a real hard time
understand. Why ribosomal RNA and really huge RNA's had so many repeat basepairs
compared to ours. Now it kind of makes sense. So repeat lines of bases, can be quite strong,
but somehow they have a tendency to want to fold alternatively to seek out alternative partners,
in a way that | don’t understand. So they are not being weak, because they are breaking, they
are being strong because they fold somewhere else. And there must be some rules about why
they prefer elsewhere, that we just don’t understand.

And somehow twisting basepairs so there is less repeat, seems to diminish that problem.
Reducing the amount of potential elsewheres.

I have most likely not finished thinking this through.

Again this double GC-pair block forming, seems to have a very strong influence of the wanted
structure not forming:
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Target
ik Intersecting stacks investigation

Dangerous Intersection IIT
Synthesis score : 83 / 100

Total:
-41.6 kcal

Estimate

.I."Ie Roadmap Puzzle RNA Lab Cemmunity  Abo
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’*‘ Intersecting stacks investigation

Dangerous Intersection ITT le Roadmap Puzzle RNA Lab®
Synthesis score : 83 f 100 ' -

Total:
-34.9 kcal
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10 Nov 2013

AU’s in adjacent multiloops

For the high scoring designs there was a tendency of having C’s in particular on each end of a
stem. However there also was a few U’s at the one side.

When | looked at the sequences something stood out. | was already expecting a high amount of
GC-pairs in the short 3 nt stacks in general. | wasn’t either surprised seeing them in particular in
the 3 nt stack adjacently attached to a multiloop.

| have earlier seen short 3 nt stacks with a tri loop end having a higher tendency of same turning
pairs.

Ak Mummiebrain's M2
Me Roadmap Puzzle

Synthesis score Y Sequence
min max search

937100 AAACAACCAUCAAA CAZJ‘\A CAAAGCC AAAA ! e CAAACGCA cc
937100 AAACAACA CAAA CAAAGCGAAACCGC AAAA ! CAAA c c
937100 AAAAGCAACUCCGAAACCCAAACGC AAA ! AAACCACCA
917100 AAACAACCA AAACGCCAAA AAAA ! AAACCA c
917100 AAAACACAC AAACUCAAACCCAAA AAAA ! CAAACUAGCGC
907100 AAAAUAUCC AAA CAAA CAA AAAACCACAAA !
907100 AAAACAACUCCAAA CAAA ACAGCCUCAAAUAGA AAA
897100 AAAUAAGCUACAAACCCAAACACAAA A AAAAGAUCAAA
897100 AAAUAAGCAUCAAACACAAACGCUAA AAA ACAARA
877100 AAAGCAAGCAUCAAACGC A CAAACGA AAAA ACAAA
877100 AAAGAAGCUACAAA CAAAGCGAAACGC AAAA ACAAA
877100 AAAGAAGA CAAAGACAAA CAAA

877100 AAAGAACCA AAAGACAAAGCCAAA

867100 AAA AACAAA CGA ACAAA

857100 AAA CUACAAAGCCAAAGACAAA

857100 AAA CUACAAAGCCAAAGACAAA

857100 AAA CAAA AAA CAAA

857100 AAA CAAA AAA

857100 AAA CAAA AAA

857100 AAA CAAA AAA

847100 A AAACUCAAA A
847100 AAAC AcC A AA

837100 A CAAACAGAA AAAACCGAGAAAC AA A CCAAGAUCGAAAC

837100 CAAA CAAAGACAAA AAAACAGCAAA AAAAC A CCAACGA CAAAGCUCACC
827100 CAAAGUCGAGCUCAAAGA[GA AAAAGAUCAAA AAAA A ACAAGACACAAAGCAA c
827100 AAGCGACAAAGACAAACUCAAAGAGA AUAAGUACAAAGCCGCGGAUAAC A CAA CGCAAAGAGACUC
797100 AAC AAA AAACUGAAACA CACAACUCGGAAAACGAGAAA CCCGGAAAAC A ACAACGCAGAAAGCCCGCC
787100 A AGCAAACAGAAAC ACCACGAC AACAUAACGAA A AAACUC ! AGCAACUCACUAACA A
777100 AAUA AAACUACGA CAAA AAUAGAA AAAACUAUAAAC ! CACAAAUAUAAAA AAUA
767100 AAACACAAAGCCGAAACCCA CAA AUCAAA ! CAACA CAAACAAUACGC
757100 AAA AAACUAAAAUA CACAACUCACAAAA ACAAACUCCACAACCCACAAACAC cc
707100 LY AAACACGAAAC ACCACAC AACAUAACAA ! ACAAC AAUAACAUA A
707100 AAAC AAAC ACACAA AAAAGCACAAACUC ! ACAACA AAACAACAUA
697100 AAAC ACACAA AAAAGCACAAACUC AAAAUACAAAIACCA ACAACA AAACAACAUAA
677100 CCAAACAAAUAAUAAACUCCACCAUAAACUCAGCGACAACUAUGCAAAACUACAAAGCGCECGCGUCGCAAAACGCGCAAACACAAACUGGUCAACGUUAUGAAGCUAUAGUU

cooo

c
c
c
c
c
c
c
c
c
4]
c
c
c
c
[+]
c
c
c
c
c
c
c
c
c
c
c
c
c
c
C
c
c
c
Cc
c

However | in particular find it interesting that there is a high presence of designs which has AU
at a particular spot in the adjacent multiloop. It seems like an AU here is a legal way of letting
steam out and take off some of the pressure that the adjacency causes. It could look like this AU
favors a particular spot and orientation too. Is this so?

Ok, only the two of Brourd’s designs were actually holding. The others didn’t hold. So | will have
to check some other labs.
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’*‘ Mummiebrain's M2

Mole2 - Brourd - Lab "Mummiebrain’'s M2' R1 - Sub 2 (U/U CP)
Synthesis score : 90 / 100

Total:
-36.4 kcal

| also have an idea that this only works in these “T” types of multiloops.
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Starry made even two adjacent multiloops with alternative closings. The alternative pair ended
up in same position (interesting!), however with different orientation and it was a GU instead of
an AU.

’*‘ Robot serial Kkiller 2 - Lab killer too?
Stable, with GU
Synthesis score : 96 / 100

Total:
-48.9 kcal
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Same orientation of AU’s

’*‘ Cloud Lab 16 - Section from lab Water Strider by Brourd
Mod 1
Synthesis score : 94 f 100

Total:
-39.3 kcal
- ]
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sk Cloud Lab 16 - Section from lab Water Strider by Brourd

Mod 1
Synthesis score : 94 f 100

Total:
-39.3 kcal

(A}
(A)
) ©
20
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This is getting interesting. One more. :)

‘*‘ Robot serial Killer 1 - Lab killer_too‘?
Roomba
Synthesis score : 93 / 100
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Yet another

’*‘ Robot serial Killer 1 - Lab killer too?
Stable, without GU
Synthesis score : 97 f 100

Total:
-46.7 kcal
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And even one more. This one does not hold in the middle stem. But is stable in the AU part.

’f‘ Robot serial Kkiller 1 - Lab killer too?
Killer's Revenge
Synthesis score : 94 / 100

Total:
-46.3 kcal
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A related one here, and a very strange neck. :) But true to the weird nature of necks. (third
closing base pair in row is AU again)

ik Intersecting stacks investigation
Xeorat
Synthesis score : 88 / 100

Total:
-37.6 kcal™

So this thing with AU’s seem to particular to turn up when designs has 3 or more adjacent stems
- and them being in line. | think JL mentioned something about it being less penalized, when he
reverse engineered Vienna’s energy model.

Note that most of the designs in these above labs, do have GC-pairs for all basepairs in the
multiloops. | just find it very interesting that it goes well and is stable. They are a rarity, but still
ends up among the highest scoring. And | find it particularly interesting that there seems to be a
pattern in where the AU’s like to turn up, and there might be a favored orientation.
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Motor protein labs

It seems that length of stem had everything to do with adjacent multiloops being hard. :) Real
nice to know.

There was a fine amount of winners in all the labs with different kind of adjacent multiloops, as
soon as | prolonged the stacks.

For the high scoring designs there was a tendency of having C’s in particular on each end of a
stem. However there also was a few U’s at the one side.

When | looked at the sequences something stood out. | was already expecting a high amount of
GC-pairs in the short 3 nt stacks in general. | wasn’t either surprised seeing them in particular in
the 3 nt stack adjacently attached to a multiloop.

| have earlier seen short 3 nt stacks with a tri loop end having a higher tendency of same turning
pairs.

Hk Mummiebrain's M2

Me Roadmap Puzzie R

Synthesis score ¥ Sequence
min max search

20 Ty &0 0, 100
937100 AAAGAAGCAUCAAA CAAA ACAA ACCAAAA ACAAA AAAAGACAAA|CGCA CAAA CA

c
937100 AAAGAAGAUGCAAAGUCAAA ACAAGUACGAAAAGUACAAA A CAAA c
937100 AAAAGAACUCGAAACCCAAA AACACCUAAA AA c
917100 AAAGAACCAUGAAACGCAAA ACAUCGAAAAGAUGAAA c
917100 AAAACACAC AAACUCAAACCCAAA AAAAUCACAAA C
907100 AAAAUAUCC AAACGACAA CAAA AAAACCACAAA c
907100 AAAACAACUCCGAAA CAAA CAAA ACA CC CAAAUAGA AAA c
897100 AAAUAACCUACAAACCCAAACACAAA CAA CCAAAAGAUCAAA c
897100 AAAUAACCAUCAAACACAAACCGCUAA CAA A ACAAA c
877100 AAAGCAAGCAUCAAACGC A CAAACACACGCAA ACAAA c
877100 AAACAAGCUACAAA CAAAGCCGAAACGC ACAA ACAARA c
877100 AAAGAAGA CAAACGACAAA CAAAGCC CAA ACAARA c
877100 AAAGAACCA AAACACAAAGCCAAA CA CAAC AGAAA c
867100 AAA AACAAA CGA ACAAA CAGACAA ACAAAC c
0 AAA CUACAAAGCCAAAGACAAA [H CAA AUCAAA 4]
AAA CUACAAAGCCAAA c CAA AUCAAA c

AAA CAAA AAA ACGCACAA ACAAA A c

CAAA AAA ACGCACAA ACAAA c

0 CAAA AAA ACGCACAA ACAAA c
857100 AAA CAAA AAA ACAAA (o]
847100 AAACUCAAA A AAA c
847100 AAAC AGC CACAAAC c
837100 A CAAACACGAA c
837100 CAAA CAAAGACAAA AAAACAGCAAA c
827100 CAAA CGAGCUCAAAGACGA AAAAGAUCAAA A c
827100 AA C ACAAAGACAAACUCAAAGACGA AUAA ACAAACGCC A CAA c
797100 AAA AAAC AAACA CACAACUC AAAACCAGAAA CCC A ACAACGCAGAAAGCCCGCC c
787100 A AGAAACAGAAAC ACCAGACUGAACAUAAGAAGUAUGAAACUC ® A AGAACUCACUAACA A c
771100 AAUA AAACUAGA CAAAGUAAUAGAA AAAACUAUAAAC AC A CAGAAAUAUAARAA AAUA c
767100 AAGCAUGAAAGACAAAGCGAAACGCA CAAGUAUCAAA ACAAAGCC A CAACA CAAAGAAUAGC c
757100 AAC AAA AAACUAAAAUA CACAACUCACAAAA AGAAA CCCA AAACUCGCACAACGCAGAAACGAC cc c
707100 AAACACGAAAC ACCACGAC AACAUAACGAA A AAACUC c ! AGAAC AAUAACAUA A c
707100 AAAAGCACAAACUC A ! AGAACA AAAGCAAGAUA c
697100 A A A AAAAGCACAAACUC A ! AGAACA AAACAACAUAA Cc
677100 GGAAAGAAAUAAUAAAGUCGAGGAUAAAGUCAGACAAGUAUGAAAAGUACAAAGGCGUCGAAAAGGCAAACACAAGUGGUCAAGUUAUGAAGCUAUAGUUC

However | in particular find it interesting that there is a high presence of designs which has AU
at a particular spot in the adjacent multiloop. It seems like an AU here is a legal way of letting
steam out and take off some of the pressure that the adjacency causes. It could look like this AU
favors a particular spot and orientation too. Is this so?

Ok, only the two of Brourd’s designs were actually holding. The others didn’t hold. So | will have
to check some other labs.
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’*‘ Mummiebrain's M2

Mole2 - Brourd - Lab "Mummiebrain’'s M2' R1 - Sub 2 (U/U CP)
Synthesis score : 90 / 100

Total:
-36.4 kcal

| also have an idea that this only works in these “T” types of multiloops.

Starry made one too. The alternative pair ended up in same position (interesting!), however with
different orientation and it was a GU instead of an AU.
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’*‘ Robot serial Kkiller 2 - Lab killer too?
Stable, with GU
Synthesis score : 96 / 100

Total:
-48.9 kcal

Same orientation of AU’s
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’*‘ Cloud Lab 16 - Section from lab Water Strider by Brourd
Mod 1
Synthesis score : 94 f 100

Total:
-39.3 kcal
- ]
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sk Cloud Lab 16 - Section from lab Water Strider by Brourd

Mod 1
Synthesis score : 94 f 100

Total:
-39.3 kcal

(A}
(A)
) ©
20

This is getting interesting. One more. :)
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’*‘ Robot serial killer 1 - Lab killer too?
Roomba
Synthesis score : 98 / 100

Yet another

159



’!‘ Robot serial killer 1 - Lab killer too?

Stable, without GU
Synthesis score : 97 / 100

Total:
-46.7 kcal

And even one more. This one does not hold in the middle stem. But is stable in the AU part.
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’f‘ Robot serial Killer 1 - Lab killer too?

Killer's Revenge
Synthesis score : 94 f 100

Total:
-46.3 kcal

A related one here, and a very strange neck. :) But true to the weird nature of necks.
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ik Intersecting stacks investigation
Xeorat
Synthesis score : 88 / 100

Total:
-37.6 kcal™

So this thing with AU’s seem to particular to turn up when designs has 3 or more adjacent
stems. | think JL mentioned something about it being less penalized, when he reverse
engineered Vienna’s energy model.

Note that most of the designs in these above labs, do have GC-pairs for all basepairs in the
multiloops. | just find it very interesting that it goes well and is stable. They are a rarity, but still
ends up among the highest scoring. And | find it particularly interesting that there seems to be a
pattern in where the AU’s like to turn up.
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Reverse motor 4 (24 af 40 winners)

’*‘ Reversed motor - "Step 4
Prop Wash 4
Synthesis score : 100 f 100

Total:
-36.4 kcal

And again | see that the facing bases in the adjacent multi loop likes to turn up in a specific spot.
(Base 10-11 rather than 26-27) Usual orientation also do well.
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f Reversed motor - Step 4

Synthesis score ¥ Sequence

min max search

100 /100
100 /100
100 /100
98 /100
98 /100
98 /100
98 /100
98 /100
98 /100

c‘?\c CAACGAUAC
AGCAGAC A
CACACGAAGA A
CAGAGCUAGCCUA
CAC CAAGCA CA
AGA AACCA

AAACCAGCAGACGAAGCAC

AAA AGCAGAGCAAGC

CGCA AGCGAGA AACUA

96 /100 L CCAAACCAUCACCGCGAAA

96 /100 3 AAACCA ACCGCAAA

96 /100 c A CAC CAA

96/ 100 AAACUAGCAGAGCAA

96/ 100 AAACUAGCAGAGCAA

96 /100 AAGCAACACA LY.

94/100 AAAGA CAGCACAA

94 /100 AAACUAGCACGACAA

94 /100 AAACACUCA AGCA

94 /100 AAAGAC A ACAA

94 /100 AAAGACUCAC CAA

94 /100 AAACAUACACAGCAA

94 /100 AAA CAGCACAA

94 /100 AAAGAGACACAGCAA

94/ 100 AAA CA ACAA

93/100 AAA CAC CAAA

93/100 AAAGA CAC CAACGACAC

93 /100 c A CAC CAAGACCGAC

93 /100 AAAGCUCCA ACAA A ccC

93 /100 AAACUA AGA AACC c

91 /100 AARAGA CACCACAA CA

91 /100 AARAGA CACCACAACGA AUC

91 /100 AARAACACUCA ACCA

91 /100 CUCGAAAGAGACACCGCAAGCA

91 /100 AUCGAAAGA CAGCACAAGCA

89/100 ACAGAAAUGUUGAGGCCAAGUGGCACUU

Prop Wash 4
Bebiorbe
JR_Reversedd_Rn._
Testing 'barcod...
RM4 - #1

rotom 4 revival
JR_Reversed3 Rn..
RSM4 1
ELEIE
Dinner is reSer...
Dinner is Serve.._
RM4 - #2

RSM4 3

RSM4 2

Aazage

Fiskers reverse...
Fiskers reverse...
wsr 3

2020 v.3 (0-0...
2020 v.2 (0-0...
Mat - Reversed ._.
October

17 something
Spic N Span
Dinner is Deer ...
RM 54 V1

RM4 - #3
astepinther..
Rotom 4

Mat - Mod of Eli
Fiskers reverse...
wsr 2

mod 17

October I

Step four

S
aooanonn

OoOOOOo0NO0O0O0O0O0

AC

DoOOOOOCOOODOO000OOOOODO0000OOOR00000

GCGAAAAGGCICGAUAACGAAAGUUAU

There are much more instabilities for the the latter than the first orange box, though and growing
instability in the design. I'm thinking on strain on the backbone. Llke Omei mentioned earlier.

’*‘ Reversed motor - Step 4

Synthesis score ¥ Sequence

min max search

100 /100
100 /100
100 /100
98 /100
95 /100
98 /100
98 /100
98 /100
98 /100
96 /100
96 /100
96 /100
96 /100
96 /100
96 /100
94 /100
94 /100
94 /100
94 /100

Prop Wash 4
Bebiorbe
JR_Reversed4 Rn._
Testing 'barcod...
RM4 - #1

rotom 4 revival
JR_Reversed3 Rn..
RSM4 1

Mageonre

Dinner is reSer...
Dinner is Serve...
RM4 - #2

RSM4 3

RSM4 2

Aazage

Fiskers reverse...
Fiskers reverse...
wsr 3

20/20v.3 (0-0...

40
CACG
GA
CAC

GGAAAAG
GGAAAA
GGAAA GAAAA
GGAAAC GAAA
GGAAAA u G
GGAAAA AAA
GGAAA AAA
GGAAAAG GAAA
GGAAAA AGUA
GGAAA AAA
GGAAAA GAA

GGAAAA Uu cGce
GGAAAA AAA CAGA AA

GGAAAAG AAA CAGA CAA

GGACGA GAA A AA

GGAAAA GAAAGAUGCAGCCACAA

GGAAAA AAA ACG AACG
GGAAA GAAACACUCAGGUGAGC
GGAAAA A GAGGACAAG

ALA
CAAUA

AA
GACG
GAAGAG

GAGCGCAAA
ACG AA

(2]

2020 v.2 (0-0.
Mat - Reversed ...
October

17 something
Spic N Span
Dinner is Deer ...
RM S4 v1

RM4 - #3
astepinther..
Rotom 4

Mat - Mod of Eli
Fiskers reverse...
wsr 2

mod 17

October I

Step four

94 /100
94 /100
94 /100
94 /100
94 /100
93/100
93 /100
93 /100
93 /100
93/100
91/100
91 /100
91/100
91/100
91 /100
89 /100

GGAAAA
GGAAAA
GGAAAA
GGAAAAG
GGAAAAGUA
GEGAAAA
GGAAAA
GGAAAA
GCAAAAG
GGAAAA
GGAAAA
GGAAAA
GGAAA
CAAAAG
GGAAAA
GGAAAL

A

ALA
GAAAG

AA
GAAAG

AANGG GCA
A

u
A
AAA
CGA
A

GAU

ACG CAA
ACAGCAAG
GUCAGC AA
CA A
CAGUACAA
GCAAA

AU

ClA
CACG
AG
GAG
CAGC

CAAG

AA
GAA
CAACG A
CAAGA

GAAACACUCAGGUGAGCA
A A CAA
A GAAAGAUGCAGCACAAG

AACA u

cilce clAlllcugccac
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Reverse motor 3 (27 winners of 40)

This one seemed to like facing pairs between the adjacent multi loop stem, much less. Is it so
that this is most useful in designs where the non hairpin stem is adjacently attached?

Reverse motor 2 (29 af 40)

There wasn’t nearly as big a difference in the amount of winners as | suspected would be the
case in relation to adjacent multiloops and the adjacent spots positioning in relation to the neck
as | expected. | expected reverse motor 2 and 4 to do worse than 3.

Here is a design of a similar nature to the reversed motor ones, except isn’t adjacent. Stems are
a bit longer and there is a 2-2 loop in the neck. Still | think the fate of the multiloop could be
useful for comparison. This lab has a slightly lower number of winners, if compared the ones
with adjacent multiloops,. 20 out of 40. Actually it could seem that this one fare worse than the
ones with adjacent stem. So can adjacent stems actually be an advantage sometimes?
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Footprints by Z
Synthesis score : 98 / 100

Total:
-42.9 kcal

#k Location Dependent Chemical Footprints Part 4
Me  Roadmap

Synthesis score ¥ Sequence

search search

min max
I
Who left that 1__ 98 /100 GGAAAAG it T GAAA A CAGUGC GUCCAAAGGA AUCUUC
chemical footpr... 98/100 GGAAAA GAAA AUUAUCAG AAGCUCAAAGGAGUGCUUGCE
Mat - Location 987100 GGAAAA GAAA CAGUACAAGAGCRAAGCUCGACUUCE
Mat - Location ... 98/100 GGAAAA A cAG GAAA chAc AAA ucuuce
Footprints by Z 98/100 GGAAAA UUCEGUAUAUGAG AAGCACAAACGUGUACUUCE
Fiskers RNA foo... 97/100 GGAAAAG GAAAGA cAG AAGUGCAAAGACCGACUUCE
LD -#2 97 /100 GGAAAACG A GUAAG GUCAG AA CAAAGAG AACUULCE
LD -#1 97 /100 GGAAAAG AAAGCA UcacGu AAc AAAGLG UUCUUCE
JR_LocDep_04_Rn 97 /100 GGAAAAG A ACAG CAGUGCAAG GCAAAG

Zanna's Footprint | 97 /100 GGAAAAGUG A A GAG AAGCACAAACG

LDCF 4-A - Brou 97 /100 GGAAAAG CA AAGCUCAAAG

mod of janet 'w. 96 /100 GGAAAA CAGA AAGUGCAAAGGAGA

Four Foolprints 96/100 GGAAAACC A GAGUGCAAGUGCAAA

Setting Q(Pt. 4) 96/100 GGAAAAGC A AAGCUGCAAAGCG GUCUUGCE
Setting A(PL 4) 96100 GGAAAA G
Beauliful Foolprint 96/100 GGAAAAGACCAAG
LDCF 4-B - Brou 96 /100 GGAAAA

FP-4 94 /100 GGAAAAG

Mat - Location 94 /100 GGAAAA A
LDCF 4-C - Brou 94 /100 GGAAAAG

Tootprint Part 4 93/100 GGAAAA AA
chemical footpr 93/100 GGAAAAG A
Remaceon 93/100 GGAAAAUA ~AA
Setling F(PL 4) 93/100 GCAAAA GU A
Bigfooprints 1... 92/100 GAAAA G
Bigfoolprints 1... 92/100 GGAAAAG.G AA CAAAGC

Idcf 4 92/100 GGAAAA AA

Parts are Parts 4 92 /100 GGAAAACC AA A AAc GAAAGC GuAaUUCEG
Dilegeenti 92 /100 GGAAA UscAA A G AAAGU cecuuce
Riinbeon 92 /100 GGAAAA A A GAAAA AGAAGAAACUGGUUCUULCE
Rebibi 92 /100 GGAAAACUUCAA AUUGAAAA AGAAGAAAC UAUUCUU €
‘Chem FtprntPri4_ 92 /100 GGAAAAGU AACG AA [+ AA CAAAGGCGGCGUUCE
Fiskers RNA 100, 91 /100 GAAAA GAAA A AAGUGCAAAGC cGucuuce
Meechl LDCFP 4 Eeanancu chana AAGUACRAAGUGAACC

AGG AGU GAAAGG AUucUuce
UAUGAGCACAA CAAACGUAUGCUUCE
CAG A AAAG cuuce
CAG A CAAAGCUG cuuce
CAGUACAACGCAGCAAA GUACUUCE
AUucUuUCE

Q

>0
EEEEEEE BBB>




T.thermophilise

This one has the AU’s/GU’s built into the multi loop by default

wk T.therm ophilisel6S Hammerhead

Fiskers thermophile hammerheads
Synthesis score : 98 / 100

Total:
-33.4 kcal

Again the first closing base pair in the multi loop is generally more stable than the last.
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* T.thermophilisel6S Hammerhead
Fiskers thermophile hammerhead
Synthesis score : 98 / 100

20
Total:

(A )]
-33.4 keal @ - Qm

Similar in this one
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thermophilisel65 Hammerhead
Jieux - T.thermophilise16S Hammerhead - (stable)
Synthesis score : 96 / 100
20
Y
Total: l@) @ (@
-S43 kal™ (@)

(7]

Closing basepairs marked.

* T.thermophilise165 Hammerhead

Synthesis score ¥ Sequence
min max search

Fiskers thermop... 987100 GGAAAA GAAUAA AAA L AGCAAAUAAUAA
967100 GGAA A GAAUAA GAAAGU AAAAUAAARACG
95/100 GGA AA CAAUAA G GAAAGU AAAAUAAAAG
Fiskers thermop. 95/ 100 GGAAAA A GAAUAA GAAA CAAAUAAUAAG
ashot in the dark 957100 GGAAAA AAA CAAAAUGCA GGGAAA AAGAAAGAACGG
TI6SH V3 937100 GAAAA AAA GGGAAUAA ACUACGGC GGAAAAGAAAA
Mat - Mod of Eli 93/100 GGAAAA AA A GAAUAAC G GAAA GCAAAUAAUAA
Quch!! - Jieux . 937100 GGAAAA GAAUAA ACGAAAGU GCAAAAUAAAA
Mat - Hammerhea... 937100 GAAAA AAA GAAUAAG GGAAAC G AAAAUAAAAG
Teveceonve 93/100 GGAA A AAA CAAUAA GCAAAAC AAAAUAAAAC
Anraer 937100 GGAAAA GAAAUA GGUAA AAAAUAAAA
TTH - Brourd - . 927100 GAAA AGA GAAAAA GGAAAC G| GAAAAUAAAA

Enbiusxeen 921100 GGAA Ala 2 AAACAA
Hammer of the M___ 907100 GGAAA alca GAAAAAC
Mod of Teveceorve 90/100 GGAAAA ala & GAAUAA ccuAce GAAAAGAAAA

Fiskers thermop. 90/ 100 GGAAAA AlA 2 GAAUAAG GAAACG AGCAAAUAAUAA

Hammerdown 3 (H. 907100 GGAAAA GAUCAAGUC GAAACG CAAAAGAAAAG

Hammerdown 2 (H.__ 901100 GGAAAA Ala A GAUGAAGA G| ACGAAAGU GGCAAAAGAAAA

JR Thermoph Rnd... 90/100 GGAAAA ala A GAACAAG AcCGAAAGuUGU AACAAACAAGA

Indian Gom 897100 GGAAAAG A GAAAAAGA G GCLAAA G GCAAAAGAAAA

Hammmy 891100 GGAAAA A GAAUAAGA G AGGAAACU AGAAAAGAAAG

Hammer of the T... 871100 GGAAA AlG A GGAAAAAC A G GGAAACG AUCGAAAAUAAAA

Meechl T16S Ham... 871100 GAAAA Ala A CUAAAAUGLU ¢ GCGAAA GAAAAUAAAAG

Janderson's sho___ 871100 GGAAALG GAAAAUGCA AGGAAA ACCAAGAAA AA cuuce
LM #1 871100 GGAAAA ala A GAAAAU CA AA AAGAAAGA.G Gcuuce
Hammerhead10.13. 871100 CAAAA A uueueuc ¢ A GAA AAAGAAAGAG cuuCeE
Hammerhead 2 871100 GGAAAA GAGAAAGA G AGGAAACU AACAAACAA cuuce
Default itie 871100 GGAAA Ala A AAUAA AGAAAACU GUCGAAAUAAUAA uuce
no, can't cnang... 871100 GGAAAA ala A GABAGAGU G| AGGAAACU CAAGAAAGAAG uuce
Hammered 871100 GGAAA Ala A GAGAAAGL G ACGAAAGU GAAUAAAUAAG uuce
Hammerhead Shark 861100 GGAAAA alclcucGAAUAACA G AGGAAACU AGCAAAUAAUAAG uuce
Hardy Hammer 841100 GAAAC ala A AAGAAC:G A GAAAGU GCAAAACAAR GCA Goollle
Hammy 84/100 CGAAAA Ala & CAAUAACAC AGEGAAACU AUAGAAAAGAAAG culce
It's Hammertime: 84 /100 GGAAAA AcicACEGAAGAAGUG AGGAAACU GlL GAAAAUAAAAG GUUCG

GCUACUGC A GAAAAUAAAA
GAA AAAAUAAAA

G
G
Hammernead 1 927100 GGAAAA GlAJA A CAAAGA G AGGAAACU AGCAACAAACAA
Gi
Gi
C
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Loose note

Here is one more of the designs with a real low amount of GC-s in the long stem. And this one |
can’t totally call this the neck. So real long stems are surprisingly tolerant to AU’s

13 Nov 2013

Single switch to try - Mirror version

| refound found a tendency | noticed have earlier. It might matter to which side an adjacent stem
is to on the neck, for what bases like to face each other most. Though usual multi loop
orientation works too.

Green facing green if adjacent to the left and red facing red if adjacent to the right.

170



#k Single to Switch try #2
Single Try
Synthesis score : 100 / 100

Total:
kcal

gle to Switch try #2

Synthesis score ¥ Sequence

max search

100 /100 AAAACGC
100/ 100 AAAGC
100/ 100 AAAA
98 /100 AAAA
98 /100 AAAA
98 /100 AAAA
98 /100 AAAA

98 /100 AAAA

98 /100 AAAAC
98 /100 AAAA

98 /100 AAAA

97 /100 AAAACGA
97 /100 AAAA

97 /100 AAAA .
97 /100 AAAAC

97 /100 AAAA

97 /100 AAAA c

CA
98 /100 AAAA A
A
c

97 /100 AAAA A

97 /100 AAAACGA
97 /100 AAAAC
95/100 AAAAGA
95/100 AAAA
95/100 AAAAC
95/100 AAAACGC
95/100 AAAACCA
95/100 AAAA A
95/100 AAAA

94 /100 AAAACUC

93/100 AAAA

93/100 AAAACUA

93 /100 AAAA

93 /100 AAAA

91 /100 AAAACGC
91/100 GGAAAACGACG

CAUACACGA
ACAUCAAC
ccc CACC
C CAC
CAUCGAGA
AUCAGACA
CUACACAA

PEERERERFORPPRERFCEPOORRPCERRERPOORRORED

PEEEPEREEERE

AUAUCGAAUAUAUAUAA

GCAUCGAGAUALU

PEEPREEPER R EE R P OERPR RO PEEREERREEE R

A CAAE?\AC AGCAGCAAGC c
CUCAAAGCACAGACCAC c
ACCAAAACCAACC c
CAAAAGCUCCA c
CCAAAACGCUCA c
AUCAAAACACUCA c
CAAAA ACA c
ACAAAAGCUACA c
ACAAAAGAUACA c
AUCAAAACACACGAC c
AUCAAAACACGACA c
AUCAAAAGCACACA c
AUCAAAA CUCA c
ACCAUAACCCAUAGCAACA c
c AUAAAAGCUACA c
CAUAUACCAAAA ACGA c
CUA CAAAAGCACCA c
CUA CAAAA ACA c
A ACUAUCAAAA ACA c
CA A CAAAACUAUCA Cc
A CAAAACACACGA c
CAUAC ACAAAAGACUCA c
AA AAAACAAACA c

c

c

c

c

c

c

c

c

c

c

Cc

c

A
CUACA CAAAACACACGAC AC
A . WALY.Y AGCA

A
A AUAUCAAAACC A
CAUAUAUCAAAAGCAUACA
AUACAUA AAGAAUCACA

CUuAuC AAAAGCGAGA
A AUAAGCGAAAACAAACA
AUAUAUAUCAAAACAUACGA

A A AAAACUCACA
CAUCAGCAUAAAACAACA
AUAUAUAUAAAACGCGCAAUAGCGC

UAGAAGGAUAU AUAUCAAAACACUCAGUAGACCULU

The facing bases in the multi loops adjacent spot had a bit higher likelihood of being CC'’s.
compared to the nonwere less likely to turn up in the mirror version.
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gle to Switch try #2 - Mirror version
Me Roadmap

Synthesis score ¥V Sequence
min max search

S5 mirror 2 1007100 AAAA AGCAAAA
Mirror Schmirro.. 1007100 AAAAGCGCUACAAAA
The Ballad of R. 1007100 AAAACCAGCAAAA
‘Who's the Prett. 1007100 AAAA

Fiskers single ... 100 /100

‘Colorful Loops 1007100

Mat - Mod of Eli 98/100

S5 mirror 3 98/100

Running Cheetah 98/100

1ry try again 98 /100 AACAAAAC

Try Single 98 /100

‘On the Wall 987100

Mirror, Mirror ... 987100

Mirror, Mirror 98/100

Zaorrabele 98/100

Berele 987100 CCAAAUAGACACUCACCAC

Yay!1 3:38.95 987100 AAGAA ACAUACCA AUCCAGACUACC
Mirror Mirror Il 987100 ACACACCA ACCAGACACAC

AAAAUAA [
c
c
c
c
c
[
[
c
c
c
c
c
[
c
c
c
c

Mirror Mirror 987100 A CA CAUAC A CA CAGCA A c
A c
c

c

c

c

c

c

c

[

c

c

c

c

c

c

[+

[

AAUAAAA
AC CA
AAAGAAA
AAAAUAA
AUAAA
AAAAUAA
AAAAUAACGCUC
AAAGAAACUAGA|

roEPPORP0O
ooaoann

SST2V3 971100 CA AAAACCAUCUA c CAUAGA AGAC
Mirror Schmirro. 977100 AUCAAAA A A CUACA
slarry's faires_. 97 /100 CAUCAAAA AAAGACCUAC A

Mirror, mirror 97 /100 AGCAAAA CCAAGAAGCACACA

mirror, mirror 97 /100 CAAAA AGAAAGCA cCua

STS#22 97 /100 CUACAAAA AAGAA LY A

STS#21 977100 CUACAAAA A CCAAGAAGCAUCAUA CGAAAAGAAAC

=

JR_SingleS2_Rnd 97 /100 AAAGCUAGCAAAAUAUCUAGCAGAACAAAC CUACGA AACAACAACA
52§ Mirror 97/100 AAAA AGCAAAAGCAUAUA CGAAUAAGCAUAUA

Who's the faire. . 97 /100 AAAAGCACCAAAACGCA CAGCUAAAA c CA

Mirror Mirror O__ 97 /100 AAAACCAUCAAAACCUACUA AAUAACCA

Laveaqu 97 /100 AAAACGC AAAAUCUAA ACAUAAAA CAA

Fiskers Single try 97/100 AAAAGA CAAAACA CA CCGAAUAAGAC

Mat - Single to... 971100 AAAAGCAUCAAAA AGCAUAGCCGAAUAAGCUA

Meechl 882 MV 967100 AAAACAGACAAAACUA CUAA AA AA

on the wall 96 /100 AAAAGC CAAAACCAUC CCGACAAAGCACACGA CA A CAC
noisrev rofmiM . 96 /100 GGCAAAACACUCAAAACUAUCUACUCGAAUAACAGUAGAUAGACU A AGUGACUCAUUCUU

>CcErreP

17 Nov

| was checking the results from the mismatch labs as | wanted to see what did overall best on
these. However | only got to the hall of fame, when one name stood out in particular. One that
did particularly well on these designs was Nando’s robot ViennaUTC.

| checked one of the results and was really surprised. This is regularity and repeat of the most

extreme kind. Notice that U’s and G’s are on the top strand, while G’s and A’s are on the bottom
strand. Not always, but it is the overall tendency.
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Inbixelari Me Roadmap Puzzie RNALab)
Synthesis score : 99 / 100 e Roadma uzzle al

Total:
-56.8 kcal

That brought up a memory of a tendency | mentioned earlier, with bias in base orientation. | see
that very clear here. | wonder if it is the same for the rest of Vinnie’s winners in the mismatches
labs. Also if this is common for the winners, it should stand out in the sequence section in the
lab list. Checking now. :)

Oh, yeah!

¥ SHAPE Profile - U-C Mismatch - Pilot Run
Me Roadmap Puzzie RN

Synthesis score ¥ Sequence
min max search

uc 99/100
You Can See 99/100
Inbixelari 99/100
In the mU-Ck- B. 98/100
bUColic 98/100

98/100

98/100

98/100
Nels Box 98 /100
do you see? 97 /100
U-C My Design? o7 /100

oo,
>3
>
o0
oo

]

>onca»®nara>
o
>

Mat - Shape Pro.._ Qa7 /100
Mat - Shape Pro._ 97 /100
We Can See (UG _. 97 /100
walk and whine 2 97 /100
I'm Your Huckle._. 96 /100
SHAPEPUCPR2 957100 CAAUAACUAUA
How Does It 957100 ccCccCcAcuUucCcUC
you see 2 947100 CGCAGACGCA
JR ShapeUC Rnd1. A A A A A A A ALLA A A aAla A A A
I'm Your Huckle__. 92/100 CGCCCACCCAC
Jelly - U-C Mis.. 897100 [+ cc ACCGC
I'm Your Huckle._. 887100 A c A CGCCCACCCAC
Mat - Shape Pro._ 867100 [+ A c CGCUCAC
SPUCMPRF2 537100 A

There is more Cs and A's at bottom. However those that scores had an overall higher (and one
lower) amount of GC -pairs and thus an even more extreme version of the pattern.

aooron

>
EErocEErrrCco0>RE

CCAUAACCAUA
CGCCCACCCAC
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https://getsatisfaction.com/eternagame/topics/bias_in_orientation_of_gc_pairs_in_stems

i SHAPE Profile - U-C Mismatch - Pilot Run
Me Roadmap P

GC Pairs UA Pairs GU Pairs Melting Point  Free Energy L Synthesis score ¥ sequence

min max. min max min max. min max max. min max search

-55.6 keal uc

-58.9 keal You Can See (UC...

-67.89 keal Inbivelari

-55.6 keal In the mU-Ck- B.

-66.9 keal bUColic

-52 1 keal You see?

-57.5 keal 1 Can See (UC

-62.9 keal Tileoren

-67.8 keal Nels Box

621 keal do you see?

515 keal U-C My Design?
Mat - Shape Pro...
Mat - Shape Pro.
We Can See (UG
walk and whine 2
I'm Your Huckle..

19 (40%) 20 (42%)
19 (40%) 20 (42%)
20 (42%)

RN 222NN SRR RNNN

%) SHAPEPUCPR2
5 (52%) (29% A How Does It
27 (96%) 5% -74.3 keal Yyou see 2
19 (40% -61.3 keal JR ShapeUC Rnd1...
-79.5 keal I'm Your Huckie..
Jelly - U-C Mis...
8 (17%) . I'm Your Huckle._.
9 (19%) -T7 4 keal Mat - Shape Pro.
22 (46%) o -18.7 keal SPUCMPRI2

| wonder how much the locked nucleotides has got to do with this?

Ok, they do have a lot to do with it. They are the first starting the pattern. However Vinnie’s
pattern enhances it and don’t try break it.

 SHAPE Profile - U-C Mismatch - Pilot Run

22.3 keal ¢ 3 : 13

Me Roadmap Puzzie RNALab
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25 Nov 2013 Christmas three

| found this beauty. I'm fascinated it passed. | know this lab isn’t very hard (had a high winning
percentage) and what | will call unpressured. But still almost GC, except from a GU and fine
SHAPE data. | notice that there are at least one, often two same turning GC-pair blocks pr.
stem. Is this similar for other successful almost totally christmas tree designs? | know it turned
up more often for the designs, that was pressured and had a generally high GC ratio.

*

rmal234GC
Synthesis score : 98 / 100

Total:
-56.7 kcal

2 Dec 2013
Happy barcodes

| noticed that some of the happiest barcodes actually didn’t follow the more usual crossed
GC-pairs at opposite ends of the stem. But actually have G at one end and G at the other end of
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the strand or similar but with C. Interesting.

"' Simplify by Tesla'sDisciple

Synthesis score ¥ Sequence
min max
I .
100 /100 GGAAAAUAAA
100/ 100 GGAAAAUAAA
1007100 GGAAAUAAAA
100 /100 GGAAAAGAA

100 /100 GGAAAAGAAA
1007100 GGAAAAUAAA
100/ 100 GAAAAUAAA
100 /100 GGAAAAUAAA
98 /100 GGAAAAUAAG
987100 GGAAAUAAAA
98 /100 GAAAAGAAA
98 /100 GAAAAUAAA
987100 GGAAAUAAAAG
987100 GCAA ACAAC A
98 /100 GGAAAAGAAG
98 /100 GGAAAAUAAA
97 /100 GGAAAAUAAA
97 /100 GGAAAAUAAA
97 /100 GGAAAUAAAAG
a7/100 GGAAAUAAAAG
97 /100 GGAAAAUAAA u
96 /100 GGAAAGGGAG U
96 /100 GGAAAAUAAA
96 /100 GGAAAAGAAA
96 /100 GGAAAAUAAA
96 /100 GAAAAUAAA
96 /100 GGAAAUAAAA
96 /100 GG AAAAAAA
96 /100 GGAAAGAAAA
96 /100 GG/ LAAGAAAA
96 /100 GGAAAGAAAA A
947100 GGAAAGAGAAC
94 /100 GGAAAUAAAA

search

® GAAAUA GAAAA Yy
GAUAAAC GAAAA
GAGAAA AGAA AAA
GAAAUA GAAAA AAA
GAAUAA AAAA AAA
GAAGAA GAAAA AAAG
GAAGAA AAUA AAAG
GAAUAACG AAUA AAAC
GAAGAA GAAAA AAA
GGAUAAA GAAAA AAA
GAAAA AGAAA AAA
GAAGAAG AAAA AAAG
GAGAAA GAAAA AMA
GUAAAA GUAAAG AAAG
GAAGAA GAAUA AAAG
GAAUAAC GAAAA AAA
UGAAU GAUA GAAG
GGAAUAA AAUA AAA
GAGAAA GAGAA AAAC
GAAAUA AAAAC AAA
GAUAAAC AAAAG AAA
UGACAAAA GACAA GAAA
GAAUAA AAAA AAACU
GAAGAA AG AAA
GAAUAA AAA AAAG
UAAAAU CUAAA AAAC
GAAAUA GAAAA AAA
AAAAAA AAAAAG GAAA
AGAAAAGU GAAAA AAAC
GAAAAG GAAAA AAA
GAAGAA AAAAG AAA
GACAAAA GAC A AAAC
GUAALUG GUGUAG AAA
94 /100 GGAAAAUAAA UGAAAAGA GAAAAC AAA
94 /100 GGAAAAUAAA GAAUAA AUAG AAAG
94/ 100 GGAAAACAAAC A GAGUU ACACACC ACACACU AAACAU

B

(7]

(2]

PR O BPBEREBEBREBEERBROPRPEBEREREEBREEBREEBREREEEDE DD
PErEPEERPEEEREERER]

(=X}

PO 000000 (POOOOOO0
(2]

@06

s Simplify by Tesla'sDisciple
Usraleisbe
Synthesis score : 96 / 100

Total:
-47.1 kcal




Barcode next right to design

Lab Data Miner v0.17

Link to Prior Quasi-Stable Version

Enter a substructure shape pattern to search past lab results for sequences that have been tried. e.g. (((_..))) or ((.(([)).))

substructure: FOCCEOCtaea ) )dd)
filterBy: | CHNHNHCUUCGHNHNHNE
groupBy:

lab 1ds:

min score: 80

max score:

subsequence:

omit sequences:

omit structs:

mode: O summary © CBNF O CBTF ©CFNB @ CrTE © json O csv
flags: [[5ust labs Mgroup by lab id (nid)

lab type: MEarly Labk Mcloud Lab

[ nid ] [ count ][ score ] [ rank ]

(ALL) 1319 91.01 43.37 details |
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Lab Data Miner v0.17

Link to Prior Quasi-Stable Version

Enter a substructure shape pattern to search past lab results for sequences that have been tried. e g (((...))) or ((.((|)).))

substructure: FECCEiitaaaad )by
filterBy: | GHHNHNEUUCGHNNHNRN
groupBy:

lab ids:

=]
[=]

min score:
max score:
subsequence:

omit sequences:

omit structs:

mode: O summary O CBNF O CBTF O CFNB @ CPTE O json O csv
flags: [Njust labks Nlgroup by lab id (nid)

lab type: FlEarly Lab Mcloud Lab

[ nid ] [ count ][ score ] [ rank ]
(ALL) 1430 91.42 44.86/ detais |
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Lab Data Miner v0.17

Link to Prior Quasi-Stable Version

Enter a substructure shape pattern to search past lab results for sequences that have been tried, e.g. (((_..))) or {(.((2).))

substructure: FOCCTCEEa ) h) -
filterBv: | GEMMNHCUTCGNNNNNNN
groupBy:

lab ids:

£
[

min score:
max score:
subsequence:

omit sequences:

omit structs:

mode: O summary O CBNF O CBTF O CFNB @CFTE O json O csv
flags: [[just labs Mlgroup by lab id (nid)

lab type: MEarly Lab [Mcloud Lab

[ nid ] l count ” score H rank ]
(ALL) 3585 91.25 42.64
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Lab Data Miner v0.17

Link to Prior Quasi-Stable Version

Enter a substructure shape pattern to search past lab results for sequences that have been tried, e.g. (((...))) or ({(.{()).D

substructure: FOCCOC0Ce e 32D YY-
filterBy: | CHNNMNGUUCGHNNNNNN
groupBy:

lab 1ds:

min score: 80

max score:

subsequence:

omit sequences:

omit structs:

mode: O gummary O CBNF O CBTF O CFNBE @CFTBE O json O csv
flags: [Tjust labs Mgroup by lab id (nid)

lab type: MEarly Labk Mcloud Lab

[ nid ] [ count ][ score H rank ]
(ALL) 603 90.68 45.55| detais |

| wanted an idea about which bases that would be best to have at these two spots I’'m looking at
as | like Mat consider closing basepairs extra important to stability, compared to basepairs in the
middle of a stem.
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substructure:
filterBy:
groupBy:
lab ids:

min score:
max score:

subsequence:

omit sequences:

A R R R R
| HNNNNHNUUC GNNHNNNH

AP A A A )

85

omit structs:

mode: O summary © CBNF O CBTF O CFNB @ CFTBE O json O csv
flags: [[Jjust labs [group by lab id (nid)
lab type: MEarly Lab Mcloud Lab
[ cluster ” count ” score I [ rank ]

(ALL) 6754 92.25 43.92 | details |
cG 504 92.3 46.32 details |
cA 55  90.93 46.13 details |
GG 1264 92.6 45.48 details |
GA 116 91.14 44.51 | details |
GU 115 90.4 44.5
cc 1145 92.3 43.89| details |
U 20 91.3 43.61 details |
cu 45  91.78 43.28 details |
AC 126  91.75 43.17/ details |
AG 36 91.94 43.15/ details |
AU 34 90.53 43.11 | details |
GC 3189 92.34 43.06/ details |
uc 44  90.27 40.3
UG 3 89.83 39.59 details |
AR 41  90.46 38.66 details |
UA 14 90.07 38.52 | details
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One base between main design and stem
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substructure: FCTY it tewa b))
filterBv: | { ) HHHNNNNNNUUC GHHNNNNNN
sroupBy: | () NN NN NN NN NN
lab 1ds:

min sCore: 85

max score:

subsequence:

omit sequences:

omit structs:

mode: © summary © CBNF © CBTF O CFNBE @ CFTB © json @ csv
flags: [[l9ust labs [dgroup by lab id (nid)
lab type: MEarly Lab WMcloud Lab
[ctuster ] [coun ] [score ] [ank

(ALL) 1484 91.72 48.9
ca 13 92.31 54.81| details |
ole 105 91.13 50.82 details |
GG 274  92.05 50.78 [ detais |
GA 31 91.45 50.76 details |
cu 7 90.29 50.{}4
GU 27 91 49.7
GC 698 91.9 48.81 details |
AG 13 90.92 48.1?
cc 231 91.57 47.2
AC 382 91  47.09] details |
AU 8 92 44.77[ details |
uc 5 91.6 42.51 details |
AR 20 90.45 42.07 [ detais |
UA 10  90.2 39.75] details |
uu 4 87.5 37.42[ details |

183



184



substructure:
filterBv:
groupBy:

lab 1ds:

min SCore:
max score:
subsequence:
omit sequences:
omit structs:
mode:

flags:

lab type:

FOTY aa G000t ta e b bbb ).
| (1) HHHHNNNNHUOCGHHNHHNNEH

| { |} HHXNNNNNXNNNNNNNNNNNHN

g5

O summary © CBNF O CBTF O CFNBE @CFTB © json O csv
[[just labs [Cgroup by lab id (nid)
MEarly Lab Mcloud Lab

[ cluster ” count H score ] [ rank ]

(ALL) 920
cu 7]
GG 193
AG G
Ch 7
CG 69
GA 10
AC 20
GC 418
CC 163
us 1
uc 10
oo 2
UA 1
Gu G
AT )
AR 2

94.01 48.8
92 53.77| details |
94.13 50.93 | details |
96  50.83 | details |
88.71 49.94 [ details |
94.14 49.91 | details |
94.4 49.64 | details |
95.65 49.12 | details |
93.83 48.13 details |
94.64 48.12 details |
98 47.7
91.8 45.43 details |
92.5 44.7
92  44.52 deails |
92  41.63 details |

91.17 41.59 details |
88.5 34.78( details
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Ok, it doesn’t look like my CC or GG pattern is overall favorite. But it does well and that is nice
to remember when one wants alternative good barcodes.

11 Dec 2013

Improving the Nearest Neighbor Energy Model Using Eterna

See start of discussion here.

Location Dependent Chemical Footprints Part 4

This lab has two equal length stems and some of them have same tetraloop and closing base
pair + next pair. For the designs that has same base sequence in the tetraloop and two bases to
each side, there is a tendency for that the stem around the second tetraloop is more unstable. It
isn’t huge, but it is there.

http://eterna.cmu.edu/web/browse/3105062/
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Location Dependent Chemical Footprints Part 4 Column Options Sequence View options Advanced Sequence ita

Search

A
v
L} ] | S R

Footprints by Z GGAAAA AA Guuce 1A CA Uu ' GG AUGAG

Mat - Location Dependent pa. GGAAAA A GAAA CAG GA A CAG

Mat - Location Dependent pa. GGAAAA A GAAA CAG GAA CAG

chemical footprints p.4—d. GGAAAA AA AAA GAG GAARCAUUAUCAG

Who left that footprint on 98/100 GGAAAAG AA GAAA CA GAA A CAGUGCAAGUGCHA
LDCF 4-A - Brourd - Lab ‘LD 97 /100 GGAAAA A A A GAAAGC A W

Zanna's Footprint | 97 /100 GGAAAA AA GAAA CAcG GAAA GAG
JR_LocDep_04_Rnd1_Sub2 97 /100 GGAAAAG AA U CG ACA u G A G
LD -#1 97 /100 GGAAAAG A A A AAAG UGCAG
LD-#2 97 /100 GGAAAAG A GUA AG GUAAG CAG
Fiskers RNA footprint Step 97 /100 GAAAA A A AG GAAAGA CAG
LDCF 4-B - Brourd - Lab 'LD. 96/ 100 GGAAAA cucua CAG CUCUAG CAG
Beautiful Footprint 96/ 100 GGAAAAG A GAAA CCia GUGAGAG UA

Setting A(PL. 4) 96/ 100 GGAAA GAAA cAce GAA

Setting Q(Pt. 4) 96/ 100 GGAAAA AA GAAA GGACC GAAA

Four Footprints 96/100 GGAAAA AA Uace [ u BIG

mod of janet ‘who left that.. 96/ 100 GGAAAA GAAA CA GA A

LDCF 4-C - Brourd - Lab 'LD. 94 /100 GGAAAAG GUCUAC GUCUA

Mat - Location Dependent pa. 94/100 GGAAAA AGUGUA GAAA GAAA

FP-4 94/100 GGAAAAG G AA AAA

Setting F(Pt. 4) 3/ 100 GGAAAA G A GAA GAAA

Remaceon GGAAAAUA AA AUCA AAUA

Also here is a link to some of my earlier thoughts on stability of multi loop closing basepair.

Reversed Motor 4

| am wondering about the SHAPE data bias | see in our Cloud labs, with the data grow more

unstable over the middle and towards the end of the sequence. Typical example:

Location endent Chemical Footprints Part 4 Column Options  Sequence View options Advanced Sequence

Search

98/ 100 GGAAAA AA CA UuU GG AUGAG AAGCACAAACGUGUACHECEG G
98/ 100 GGAAAA A GA A ClAlc AA AAA uGuuceGec
98/ 100 GGAAAA A CAlG GAA CAG A G CAAAG GACUBCGG
98/100 GGAAAA AA GAG GAAACAUUAUCAG AA AAAGGAGUGCUHUCGG
98/ 100 GGAAAAG AA CA GAA A GCAGUGCAAGUGGCAAAGG AUCUUC |G
97 /100 GGAAAA A A GAAAGC A AA AAA G vuscpucee
97/ 100 GGAAAA AA Cllicc GAAA GA G AA IAAA C G ACUNCGG
97 /100 GGAAAAG AA ACN u (c] AGcuUuG AG GCAAAG cCAUcCPUESGG
97/ 100 GGAAAAG A A AAAG UCAG AA AAAGAG UUCDUCGG
97/ 100 GGAAAAG A A G GUAAG CAG AA CAAAGAGCAACUUCGG
97/ 100 GAAAA A AG GAAAGA CAG AAGU AAAGACCGACHDUCGG
96/ 100 GGAAAA GG CUGCUAG A CAAA G cUucGG
96/ 100 GGAAAAG A ccim GUGAGAG UA AA AWARACGUAUGCUNEGG
96/ 100 GGAAA GAA AG GAAAG AUCUBCGG
96/ 100 GGAAAA AA GAAA AMAGUGCAAAGGG GUCUUCGG
96/ 100 GGAAAA AA (1) e AAGUGCAAA cuuceGe
96/ 100 GGAAAA GA A AAGUGCAAAGGAGA UucGG
947100 GGAAAAG GUCUA A AAAG AUcCUBuUCGG
94 /100 GGAAAA GAAA AAGAGCAAA UACUUGGG
94 /100 GGAAAAG AAA A CAAAGC cuuceGc
937100 GGAAAA G GAAA AAG CAAAGG AUCUUCGG
93/ 100 GGAAAAUA AAUA AAGAUAAACAGUGUGCHUCGG

| have been looking at the Eterna Classic data. And | am not sure it there to the same
degree, though | can find it in some labs. A few labs do even show a different pattern.

More instability at first
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* Shape Library 203 : The Asymmetry

Synthesis score ¥ Sequence
min max search

Cyborg 2.1 100 /100 GEAAACUUAAUGAAGA GGUZ?:AAAAGACG AAA A“}\A GAAAAC
simple plain so... 100/100 GGAAAG A CAA AGUCAAAA AAA AAA CAAAA
asym-1 100/100 GGAAACGAUAUGAA A GAAAAC GAAA GAAACGAGAAAA
Starry's Asymme... 100/100 CCAAAGCCAUA AAG &cC AAACU AAA AAACUAGGAAA
LeTracteur Deux... 100/100 GGAAAG G AAA AAA AAA GAAA
Cyborg 2 100/ 100 GGACAC GG AAAAG ALA AAA AAAAC
Mat - Asymmetry V1 1007100 GGAAAG Gc AAAA AAA AAA AAAA
Taipan 100 /100 GGAAAGAGA cc AAA G UGAAA CAGAGUUCEGAAA

MC Assymmetry m. 98/ 100 GGAAAGC GCAGAAAA AAA GAGC CAAAA

Mat - Asymmetry... 98/ 100 GGAAAGCGAU GCAGAAAACUG AAA AAA AUCAAAA
Asymmetry V2.2 98/100 GGAAAGC G GAAA U AAA AAA GAAA
NUPACK 05 -ED ... 98 /100 CGGAGAGAGA GA UAGACG CAA AAA UGAA
Mat's 1 optimized 98 /100 CEAAAGGGU GC AAA AAACG AAA ARAA

MC Asymmetry 987100 GGAAAG (e} AAA AAAGCA GAG GAAA
Starry's Asymme._ .. 987100 GGAAAGC AR GEGCAGEAAA AAACUACAAACUAGEGAAA
Asymmetry V1.0 98 /100 CGEAAAGGUGAUCAAGAGGC AAA AAA AAA AAA
Ding's Asymmetry 1 98/ 100 GGARAAGG AR (c] AAA AA AAAGAUGCGAAA
OPUS #7.2 - Mod 96/ 100 CCAACCCAG AAGACGGCAGCGAAA (<= AACCCACGAGCGACGAAA [+
NUPACK 07 - ED ... 96/ 100 CEAAACUC ACAGCGCAGAGUGAUCUACGCAAGCA AAUCUCAUCACGCA
Forked 1 96/ 100 GEAAAGCU AAG GGAGGAAA GG AAA AAAG GAAA
Forked - Modified 947100 CEARAAGGUC CAA GC AAA G AAA AAA GAAA
SYM CITY 937100 CEAAAGUUAU A c AAAA GA GAAA GGACU AAA
Asym 3 937100 GEGAAAGGAUACCAAG GGu AAA (c] AAACAUGAAA AAA
NUPACK 08 -ED ... 93/100 GGAAAC cG A uucu A AA uuu GUGUA
Berex Asymmetry 93/100 GGAAAGAUA CAAGUAGA GAAAGALUGUACAAAGAUCGAG AAA
ViennaRNA bot d 91/100 CEUUAUUGGGCUGU GUGCAG AG UGGUUGECEGU ACAUC A
NUPACK 06 - ED .. 91/100 GEAUAGUC c UCUUAC AUA AAGCU UGAU AUUA
cold + warm 89/ 100 GGAACG ACGAUGGUCGAAAGAUGGUCAACGA AAAGUAUGAGAGU AAAC |
ViennaRNA bot d_.. 827100 GEACAAGCC ARCCUGAGGUUCGAAUCACAGCAGC UA u GA GUUCUGAAGCAU
Lite GC + Stability 827100 GGAAGG UAGGUAGG GA AUAUGUAUAAACUGCUAAA AUGAAAG GAUAGAAAG
ViennaRNA bot d. 757100 GGCGAUGG AUCUUGUGGAGEGA AACAUAGCAUG GCAGUARNUUAUAUUA GA UuU
ViennaRNA bot d 747100 GECCAAGGCUACCUUCGGAAGAACCCUUGCGAUCACGGACAG UUG UACGAGAUUC c

[ R R K E N R R Ao N N N R R

=
[2]
NP PCOPOOOPOIAOPQ>

AACGAGG

k Shape Library 104 : The Star
Me Roadmap

Synthesis score ¥ Sequence
min max search

97100 GGAAC GGU AAAAGGAUZDACGGAAG AAAA CAAAA AAAA il GUGA G AAAA
97/100 GEAAGGCAGCACAAAA GUGUCGAAA AU CAAAA CAAAAG CAAAAGAUGUGGAAA ACGUCAAAA
96 /100 GEAACGUAGCACAAAAGGUGUCEAAAGAUA AAAA AAAA CAAAAGALU GAAA AAAA
96 /100 GEGAGGGCU AAAAGA AAAA AAAA AAAA AAAA AAA
96 /100 GGAGEG AGC GGAA AAAA AAAA AAAA AAA AAAA
95/100 GGAAAG (] GGAAGAUA AAAA UAGCAAAAG AAAACUCAUGGUGA

95/100 GGAACGA GAAACAGA AAACG AAAC

95/100 GEAGGGC AAAAGAUA AAAG AAAAGAGU AAAGG

95/100 GEAAAGCUG GAAAGUGA LY.V AAA

95/100 GGAACGU G GGAAGAUA AAAA CAA [+

93/100 GBGCAAGACC GAGUA AUAU eeuUu AAUU U UG G GCGACU

93/100 GGAAGCCA AAAAGG GGAAGAUA AAAA CAA [+ AAAAGAUGUGGUGA

92/100 GEAAAUCGC UA GC GuUuUA CA AGGGC UcAuU CAGGACG

92/100 EECGACGGCUU cc AAGU AAAGA GUUEGC GGGU CGGUA

92/100 GEECAGGUL GCAA ccuu A AAUA UGUGUA ucec u AAAC

92/100 GEGAAAGCAGAGCGAAAG GGAAGAGAUCAAAA GAA CCCAAAA A GAA

92 /100 GEGAGEGGCAGC AAAAG GGAAGAUA AAAA GAGA AA AA AAAAGALU GUGA

91/100 GGAAA u AAAAG GuUGA GUCAAAAGUAUACGAAAGUGUEG AAA GGGA GAUCAAAAG A

914100 GGAACGCA AAAAG GGAAGAUA AAAA GAGA AAAA AAAAGAUG

91/100 GEAAAGC GU AAAGGAGC UUCGGAGUUCAAAG UGGAAAC UACAAAG G CAAAG

89/100 GGA G AAAA GUGU GGAA A A AAAA A A AAAA AA A

89/100 GGAAGGGAGU AAAAG U GGAAGAUA AAAA GAGA AAAA AAAAGALU

89/100 GGAAG A AUA GAAA GAA U G C AAA G GAA UAGEGAAA u GAAA

89/100 GGAACG AGU UGGAUCA GAGA UGGGA u GAAA GGGA C GGAU

8517100 GEAAAGC GUCCAAAGGAGCUC AAAG GUUCAAAG UGGAAAC UACAAAG G CAAAG UUGIEAAA

841100 GEAAAGG A A AA uc AAA A CAU A c AAAC CA A CCAAUA cG

83/100 GEA CGC 6 AAAA A GUGACA GUCAAAA GUGA ACAAAAG GUGACA AUCAAAA c GUGA A GAC AAA
82/100 GGA AGC G CAAAAGAUCU AAAGAGAUCAAAA AAA UCAAAA CA AAAGAUGUCAAAA u AfAC UGUC A AG
82/100 GGAAAG G AAAAGAUA AAAAGAUAUCAAAA G G AAG A AAAAC A AA A UGUGAAAA ua AAA u A A
81/100 GGAACGUAGU AAAA GAGA GACHAAA UACGAAAGUGU A AAGU C G AAG UA AAAA AUG UGA C AAAG
8147100 GEGAAAGC CAAAA A AAA GAUCAAAA ALA UACAAAA c AAA A GACAAAA A A

791100 GGAGGGC UG AAAAGACAU GGGAGA GUCAAAA u AALA GGGA A A GGG

79/100 GGAA CcU A A AAACU UACAAAAG A C CAAAA U U AAA A ACAAAAG u AAA

F7/100 GEuUUCGcGAUA G e AUA G CGACUG:EGUAUAGE CACCAAG

76 /100 A A A c C AU A . cG C U A UGU UUCGCGUAC GAU A UAU uucae

76/100 | UC A UACAA CEGCG GABRUAAACUUAGCGUGACUGAGUA TAAAGAU GEAAACUAUCUATAAUCAUCGCGAGA

Now this biased SHAPE data instability for Cloud labs shows up most clear in labs with long

stems though and Classic eterna is mostly very short stemmed.

As we don't have too much data in the old labs, for me to see what I'm really after, | am thinking
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about proposing some labs with the same shapes of some of the Classic Eterna labs + added
current barcode. | will like to compare the SHAPE data picture between Classic and Cloud and if
bias is extra strong in Cloud, for the long stem designs in particular. As | suspect it is. However
that is of cause not helping on getting enough data in the old labs for comparison. So I'm
thinking about picking the labs there that has most data.

14 Dec 2013

I can even show with the new version of JU’s tool that the closing basepairs of this multiloops of
this design go more unstable later in the sequence.

Lab Data Miner v0.19

Link to Prior Quasi-Stable Version

Enter a substructure shape pattern to search past lab results for sequences that have been tried, e.g. ({{(...))) or ((.(()).))

substructure: COC 000y L)y
filterBy:

groupBy: WM | MMMNENN | NNTENN
lab ids:

min score:

max score:

subsequence:

omit sequences:

omit structs:

mode: Summary base @ RedGreen CENF CBTF CENEB CETEB Json csV
flags: just laks group by lab id (nid)
lab type: Early Lab WM Cloud Lab
Submit
For search

(M-
NNXNXNNINNXNXNNINNXNXNN

Notice how right side generally becomes a little more unstable than the left
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[ count ” score ] [ rank ]

89 54 .05 | details
54 92.86| details
87 92.24 | details
87 91.57| details
94 S0.81 | details
93 90.52 | details
89 S0.43 | details
58 90.38 | details
96 S0.29 | details
100 90.1 | details
89 90.05| details
93 S0 details
86 S0 details
93 89.76| details
94 89.43| details
52 89.38 | details
92 89.1 | details
956 89.0859| details
89 88.81| details
93 88.52| details
92 88.38| details
95.¢67 88.22| details
98 88.14 | details
956 88.1 | details
96 88 details
87 87.76| details
93 87.67| details
58 87.38| details
98 87.38| details
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GUcACHCISECAGEMIMBEAGEG @ 51  67.24( deumis |

54 87.24 | details
S8 87.24| details
53 87.19 | details

CHCHCUBICHCHCCRIUCCHCAC 1 88 87.14] detsis
CECHCEEICECHCDRIvACcHCEE L 97 87.1 [ dewis

93 87.1 | details
56 86.95 | details

AGcrEaBlicicRccRIUBCACEU 1 94  86.81 detais
CCCAGAC | GUCAGAG | CUCAGGG 1 93 86.81| details

88 86 .81 [ details
61  86.29[ detais
cacBcealuécRecilaGcAcuG - 96 86.24 [ details
88 86.19 details
57 86.19 details
64.5 86.1 [ detais
GUEECECIGACA CjjucCaGAR 1 08 86 [ detais
52 86 details
52 85.91 [ details
61  85.71[ detais
66  85.48[ detais
CAcHcUG|CACRGGUIACCAGUE 1 94 85. 43 [ details
82 85 .38 [ details
63  85.24/[ detais

BOCAGABIBUGHGERIUECACEE 1 50 65.15 deuis
GUCHcURIVECHGABMENCHCEB > 51 05.15| dewis

94 85.1 | details
53 85.05 | details

UACAGHGIGUCACACIEUCHCUR 7 ©93.86 85 | detais
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14 Dec 2013

Relaxed multiloops

| decided to take a look at bigger multiloops with 3 stacks with JandersonlLee’s tool.

5-5-5

In this loop usual orientation ranks highest, but reverse orientation doesn’t do much worse.
Aloop with a non GC closings as AU and GU does nearly as well as the highest ranking.

192


http://eternawiki.org/wiki/index.php5/LabDataMiner

Lab Data Miner v(0.19

Link to Prior Quasi-Stable Version

Enter a substructure shape pattern to search past lab results for sequences that have been tried, e.g. (((...))) or ((L(([)).))

substructure: ((feennn ARSI (SRS D) PR Y}
filterBy:

groupBy: NNXNNHNNXNN | HNXHHNNNXNE | NNXNNNNNEHN
lab 1ds:

min score:

max score:

subsequence:

omit sequences:

omuit structs:

mode: @ summary @ base © RedGreen O CBNF O CBTF O CFNE O CFTB
flags: [N9ust labs [Cgroup by lab id (nid)

lab type: [Early Lab Mcloud Lab

’ cluster ” count H score l [ rank ]

(ALL) 40 97.05 81.92 details |

BBEECE 1¢ 97.56 83.87 details |
EnGE08E L 92 83.52 | details |
EEEEEE 96.67 82.24 [ detais |
CECCEE 3 96  82.02 details |
GCBCEC @ 96.89 79.79 | details |
GceGee L 96 79.61 | details |
CCECEE 3 98.33 78.98 | details |
GGCcEe 1 98 77.24 | details |

6-6-6

The 6-6-6 multiloop shows a changed pattern. Solely GC-s as closing basepair for the top
ranked. But a changed pattern of orientation. Usual orientation as we know it from many

multiloops isn’t the top ranked.

@ json

D ecsv
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[ cluster H count H score ] [ rank ]

(ALL) 40 93.23 85.97| details |

97 91
96.5 89.54| details
97  87.39/ details |
94.39 87.27/| details |
96.86 87.25 [ details |
93 87.25 | details |
96  86.83 [ details |
79 75.47 | details |
70 69.61 [ details |
58 56.58 | details |

7-7-7

[ cluster H count ” score ] [ rank ]

(ALL) 40  96.23 81.6
97.4 84.98 [ details |
94.67 83.66  details |
96.83 83.53 [ details |
97.5 83.38 details |
93.6 83.27| details |
96.5 78.41| details
96.88 77.74/ details |
90 75.95 | details |
97.5 74.09| details |

Closing GC-basepairs seems to become more and more crucial. Usual orientation is ranked
third highest

Interesting enough it is opposite of what | though. The bigger the loop the more crucial
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GC-closing basepairs seem. | do see a lot of GC-closing basepairs in the huge ribosomal RNA.
However it seems like orientation change much more. Usual orientation often isn’t followed. And
some of the multiloops are really huge.

| also checked a few smaller multiloops to compare to the bigger multiloops.

3-3-3

Here | see Brourd’s labs with locked GU and AU’s at closing basepairs in multiloops, hit through.
Some of them did very well. Another thing | find interesting, is first and last position. in the
colored sequence. Those bases are for the neck area. These shows a particular tolerance for
AU and GU basepairs. Where as the stem bases is generally, but not always, more conservative
GC-basepairs. The 3-3-3 loop seem to be the multiloop size, that is the one most large with
alternative closing basepairs, than GC.
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[ cluster ] [ count ” score ] [ rank ]

(ALL) 579 91.68 84.62 | details |
92  92.37[ detais |
92 91.82 [ details |
50 90.44 | details |
93.78 90.16| details |
90.7 90.02| details |
94.98 89.87/ details |
94 89.63 | details |
92.14 88.5
93.63 87.78/ details |
92.06 87.31/ details |
93.64 86.33/ details |
94.39 86.12| details |
92.5 85.82 details |
88 85.52 | details |
94.62 85.47| details |
91.5 85.22 [ detais |
93  85.16 [ detais |
91.5 85.08 [ detais |
89.27 84.83 | details |
96.15 84.45 [ details |
90  83.59 [ detais |
90.38 83.26 | details |
94  83.01 detais |
93  82.74 [ detais |
89.5 81.87 [ detais |
95  81.84 [ detais |
84 81.3
94.2 80.87| details |
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2-2-2 loop

Here most of the top ranked closing basepairs are GC-pairs. with one single exception.

[ cluster H count ” score H rank ]

(ALL) 184 87.06 73.51/ details |

EBCE~UEC 1 93 84.92 | details |

GceGec 1 89  80.88[ details |
88.62 76.3
87  75.76/ details |
90.58 75.22| details |
87.48 74.14 [ details |
84.67 73.65| details |
78 71.88 [ details |
87 70.03 | details |
84.86 69.79 [ details |
79 £9.5
79 63.27/ details |
80.25 62.54 | details |
77  61.38 [ details |
75.5 61.17]| details |
79  58.96 details |
68 54.88 | details |
62  42.63 [ details |

1-1-1 loops
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[ cluster H count H score ] [ rank ]

(ALL) 360 89.93 76.95| details |

EEGEEE 202 91.5 79.44 detais |
CECEEE 2 ¢ 91.65 74.45 details |
ECEECE 22 88.09 77.26 | details |
BEGEEE 22 92.18 79.36 details |
93.77 81.18 [ details |
91.22 78.46| details |
84.22 68.39| details |
83.83 59.46 [ details |
71 54.08 | details |
88.2 77.93| details |
87.5 76.73| details |
90.67 83.81 [ detais |
57 51.29| details |
81.33 72.52| details |
93 78.6
67 48.05 | details |
§53.5 54.29| details |
89 80.46 details |
68 58
79 72.48 | details |
87 74.19| details |

&9 53.14| details

60  42.19( detais |

70 42 .62 | details |
96 81.76/ details |

79 63.9
84 59.57 | details |
83 52.14 [ details |
93 65.33 [ details |

198



4 way

Here is a shot of one of my absolute favorite 4 way multi loop patterns. It scores high. Here is
my forum post on it.

Best
Lab Data Miner v(0.19

Link to Prior Quasi-Stable Version

Enter a substructure shape pattern to search past lab results for sequences that have been tried. e g (((_..))) or ((.(([)).))

substructure: COCOIY Y ey ciryy)
filterBy: HNNNN | NNNN | HENN | HCCH
groupBy: TN | KN | XX | HXKN
lab ids:

min score:

max score:

subsequence:

omit sequences:

omit structs:
mode: @ summary @ base O RedGreen O CBNF QO CBTF T CFNE OCFTE O json Ocsv
flags: [Jjust labs [Cgroup by lab id (nid)
lab type: [Jearly Lab Mcloud Lab
[ cluster ] [ count ” score ” rank ]

(ALL) 110 91.99 96.1

84 100
56  97.06/ details |
92.3 96.95] deais |
92.06 95.97| deais |
\ 86 94 .63/ details |

gcgrugee -

Now | will try out the same pattern but in different orientation. It's siblings were popular, now |
might be able to find out which is best.

Second best

199


https://getsatisfaction.com/eternagame/topics/multiloop_size_and_asymmetric_multiloops
https://getsatisfaction.com/eternagame/topics/multiloop_size_and_asymmetric_multiloops

Lab Data Miner v0.19

Link to Prior Quasi-Stable Version

Enter a substructure shape pattern to search past lab results for sequences that have been tried, e.g. (((...))) or ((.((2).))

substructure:
filterBy:
groupBy:
lab 1ds:

min score:
max score:

subsequence:

COCCY Y Ceryy cetyydy

WHNN | MCCH | HNNH | NNNN

DT | BN | DU | BT

omit sequences:

omit structs:
mode:

flags:

lab type:

O summary @ base O RedGreen
[just labs [Cgroup by lab id (nid)
DEarly Lab Flcloud Lab

[ cluster ] [ count H score ] [ rank l

(ALL)

Third best

177

53.1 954
52.67 97
51.&7 %6
93 85
53.19 54
87 52
87 52

.81 details |
.71 details |
.02/ details |
.94 details |
.77 details |
.51 details |
.25 details |

) CBNF

O CBTF

) CFNB

O CETB

@ json

D csv
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Lab Data Miner v0.19

Link to Prior Quasi-Stable Version

Enter a substructure shape pattern to search past lab results for sequences that have been tried, e.g. ({(...))) or ((.(()).))

substructure: COCCryy ceryy cerriny
filterBy: NCCH | NNNN | NNNN | NNNN
groupBy: BN | HRCKH | XK | XN
lab 1ds:

min Score:

max score:

subsequence:

omit sequences:

omit structs:

mode: @ summary @ base © Redéreen O CBNF OCBTF OCFNE OCFTE O json Dcsv
flags: [[just labs [Cgroup by lab id (nid)

lab type: [CEarly Lab Mcloud Lab

[ cluster l [ count H score l [ rank ]
(ALL) 57 91 93.76

96 98.75 | details |
94 98 .06/ details |
90.8 93.6
94 93.06/ details |

Fourth best
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Lab Data Miner v(0.19

Lk to Prior Quasi-Stable Version

Enter a substructure shape pattern to search past lab results for sequences that have been tried, e.g. (((...))) or ({0

substructure: COCOTYY Ceryy ey

ﬁlterBy: NNNH | NNNH | NCCH | HNNN

groupBy: TN | MM | FOH | M

lab 1ds:

min score:
max score:
subsequence:

omit sequences:

omit structs:
mode: O gummary @basse © RedGreen O CBENF O CBTF
flags: [Jjust labs [dgroup by lab id (nid)
lab type: [Early Lab Mcloud Lab
[ cluster ] [ count ][ score ] [ rank ]

(ALL) 199 81.2

8z

51.59 52
84.2 90
79 73
91 85
85 84

.09 [ details |
.38/ details |
.19/ details |
. 63| details |
.72 details |
.63 details |

) CFNB

O CFTB

@ json

@ esv

Ok no big surprise here. The highest ranked is my favorite and the second highest is the 180

degree version.

However with Janderson’s tool it will now be much easier to dig up all the alternative ways of

solving that is also there.

15 Dec 2013

Continuation...

I have earlier been discussing Multiloops with Mat.
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Mat. We were talking/kicking a few idea around like the idea of the size of the multiloop have an
effect.

Eli: | expected the bigger multiloops to be more forgiving. But it seems like they really like their
GC-pairs.

Mat: | think the bigger size the less the same turned GC's has

Eli: | thought that they would be more tolerant of other closings than GC-pairs but that was not
what happened.The most forgiving seems to be the 3-3-3 multiloop

Thats exactly what happened.

16 Dec 2013

Continuation...

This also fits well with what | see in big multiloops in ribosomal RNA. (Huge RNA) | also found
an article, Choreographed origami — Folding ribosomal RNA requires paired tagging sequence,
that | found interesting in relation to the folding of the ribosome.

“An important step in building ribosomes — the cell’s protein factories — is like a strictly
choreographed dance, scientists at the European Molecular Biology Laboratory (EMBL) in
Heidelberg, Germany, have discovered. To build these factories, other ‘machines’ inside the cell
have to produce specific RNA molecules and fold them into the right shape, then combine the
folded RNA with proteins to form a working ribosome. Like a budding origami artist pencilling in
the folds, the cell uses tags called methyl groups to help mark where and how an RNA molecule
should be folded.”

19 Dec 2013

I have been playing with JandersonLee’s LabDataMiner and its new function RankBy.

Update on multiloops

| have added the main conclusions in this forumpost

22 Dec 2013

| have earlier mentioned that it seems to be that G’s did better in the multi loop ring, that blue
that usually does quite well in end loops.
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https://getsatisfaction.com/eternagame/topics/huge_rna
http://www.thealmagest.com/choreographed-origami-folding-ribosomal-rna-requires-paired-tagging-sequence/6808
https://docs.google.com/document/d/1nEWGR6s9JWnmlkAqyXhgc_zgKrS6v76nCk_eAknc2BE/edit#
https://getsatisfaction.com/eternagame/topics/small_multiloops_behaves_different_from_bigger_ones#reply_13515046

I think | can better show that this is happening now. | took a look at a 7-7-7 multiloop. Here |

rank the single bases highest and only watches for +90% scoring designs and watch which

designs that has highest ranking multiloop ring. Result is that Red makes for the most calm muilti

loop ring content. Followed by Green and at bottom Blue.

Lab Data Miner v0.21

Link to Prior Quasi-Stable Version

NEW: min count and rankBy

Enter a substructure shape pattern to search past lab results for sequences that have been tried. e.g. ({(..))) or (L{(().))

substructure: ({aemnnnns R T 1)
filterBv:
groupByv: RIS | M0 ETN | IO
rankBy:
lab ids:
min score; ag

max score:

min count:

subsequence:

omit sequences:

omit structs:

@ base Red&reen

mode: SUNMAary

flags:
lab type:

Submit

Just labs group by lab id

YIEarly Lab W Cloud Lab

CENF

(nid)

CBTF CFNB CFTB

full SHAPE data

json

CsvV
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[cuunt] [ sCore ] [ rank]

(ALL) 40

aanBanafannaaBanaflan 1
AAUARAAARAAUAARAARAATUARA 1
AAAUAAARAAUAARAARTALR 4

96.2374
96 S92
98 91
97.5 B86.
100 85.
95.86 85
97.5 B3
98 82
97 82.
21 g2
98 g1
96 g80.
97.5 75
96 71
1.5 70
97 66.
S0 63
100 €3
87.25 38

.31 | details |
.38 | details |
-1
67 | details |
9
.82 | details |
-1
. 67 | details |
67 | details
. 43 | details |
.24 | details |
33 [ details |
.24 | details |
.37 | details |
.17 | details |
9
.29 | details |
.14 | details |
.92 | details

It could even look like there is some frequency preference,. Too close “dirty bases” lower overall

ranking. Well except for the Uracils. Mixed colors don’t seem to doo as well either.

Looking at the 6-6-6 loop in the same manner, something similar happens. And it seems like

that “dirty bases” too close, isn’t popular. Not even if red.
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[cuunt] [ sCore ] [ rank]

(ALL) 35

5-5-5 multiloop

In this slightly smaller multiloop U’s seem to do better. | wouldn’t be surprised if optimal filling

pattern will change with size of multiloop.

¢.11 291

96 S8

97

93

93 95.
27 95

9.5 94

o8 93.
98 SzZ.
27 S0

o8 S0

93 S0.
97 S0

96 89

o8 89

93.5 88.
95 87.
96 g2

o8 17

o8 17,

-39 | details |
-44 | details |

.3396.7
.4 96€.43 | details

61 | details
.56 | details |
52 | details |
78 | details
. €1 | details |
-39 | details |
06 | details |
.89 | details |
.83 | details |
14 | details |
84 [ details
.37 | details |
.78 | details |
67 | details |
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[cuunt] [ score ] [ ranln:]

(ALL) 40 97.0575.95
anfrnnnBannnlnn 4 95 90.37
AAUAARAUAAAAUAR 4 97.2589.94

2BUAAATA2BAATARA 1 94 83.¢6
ananflananannnff 2 97 80.07 [details |
BrannnBnnnnanfia 3 983 79.6
anganannfanaBant 98 79
annfannnafannnlf 1 96 78 .33 [ details |
ananBannaBannnff s 97.4 76.08 [details |
2naanBannBananfn 1 100 75.13 [details |
araBannfanaanfl 1 96 74.6
anBananBananBan 2 98 73.37 [ details |
BrannBananfanan 4 96.5 71.47 [details |

AAUARAUAAAAATUARA 2 98.5 €7.87
ARAAAAADAAAARAR 7 97.29¢66.2

annafannafannnf 1 97 62.27 [ details |
annBnBannnBanan 1 97 52.8

27 Dec 2013

How RNA folds

I am reading a paper on RNA folding. It said that RNA folded up in the secondary structure first.
And then it made tertiary interactions afterwards.
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http://matisse.ucsd.edu/itp-bioinfo/rnafolds.pdf

The folding of RNA is hierarchical in that secondary structure is much more stable than tertiary
folding.

Metal ion concentration is important for how much tertiary structure there was made. And the
bases in the loops too as those primarily were the ones ending up making tertiary interactions
with other areas, like other loops, bulges and in the case of making pseudoknots, also with stem
area.

But most of the secondary structure did not change, when the tertiary level formed. | mean base
pairing in secondary structure didn't change much. Most changes occurred with high
concentration of metal ions.

But sometimes tertiary interactions did change the base pairing of the secondary structure. But
as | understand it, mostly in loop and bulge area.

If the scientists are right, it makes solving the folding problem easier. They think that the
secondary folding problem was already mostly solved. (Paper is from 1999) | don't agree on
that. Neither did Mat. | have had many a structure prediction tool at hand and most often they
did not fully predict the shape of the harder of the RNA design structures we have been playing
with in lab and have had SHAPE data for that can give us an idea about their structure.

However | like their line of thought here:

Here we will try to s}-'stemaﬁ?_e and generalize
some of what is known about how ENA folds, and
to suggest an algorithm to predict the three-dimen-
sional structure of RNA from a knowledge of its
sequence. For a review that describes the earlier
work in this field, see Brion & Westhof (1997). Our
goal is to encourage others to enter this relatively
unpopulated field. If 10% of protein fold researcher
switched to RNA, the problem could be solved in
pne or two years. If the lack of competition in the
field is not sufficiently enticing, we hope that by
making sweeping statements about RNA folding
we can at least goad people into proving us wrong,.

Seems to work. )

30 Dec 2013

I’'m interested in comparing designs with identical shapes, made with the classic and current
labs method with with barcodes. For more about why, see intro here.
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| have compared two player projects that were close matches to two of our Eterna classic
shapes. Brourd mentioned two eterna labs that was made with the new method. | had forgot
about those. | earlier checked them but dumped them as the data didn’t matched up with the
originals. | decided to take a deeper look into things this time.

The backwards C

Classic

UUU / GCA Trilo... GGAAAGAUCAA G GAGGU uuducc

'UUU / GCA Tril... GGAANGGAAAGAUCAAGCGGC GAGG GGUULU A A AGCAAAA CGCAG GAC GA

Redone

The results don't line up. It is not the same sequence, though the title claims it to be.

Original
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http://eterna.cmu.edu/game/solution/3281145/3281146/seeresult/

’" The Backwards C

UuuY / GCA Triloops (Round 2)
Synthesis score : 93 / 100

Total:
-25.2 kcal

http://eterna.cmu.edu/game/puzzle/535658/

Redone
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http://eterna.cmu.edu/game/puzzle/535658/
http://eterna.cmu.edu/game/puzzle/535658/

*

‘Uuy / GCA Triloops {(Round 2)’
Synthesis score : -1 / 100

Total:
16.36 kcal

http://eterna.cmu.edu/game/solution/3281145/3281146/seeresult/

Notice the many discrepancies. My question is why.

This is the main reason | have been ignoring a lot of the results from the scientist labs. They
simply don’t make sense. Even though | wanted to compare classic Eterna designs to remakes
with the new method. So what | compared was player projects since they don’t have this
problem.

| decided to look through the results of this lab anyway and | think | discovered the reason for
the problem. The tail, beginning sequence from the original, were taken along and making the
tail sequence become double in the new redone version. No wonder things doesn’t make sense.
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http://eterna.cmu.edu/game/solution/3281145/3281146/seeresult/
http://eterna.cmu.edu/game/solution/3281145/3281146/seeresult/

Remake
i

'Beauty in Balance'
Synthesis score : -1 / 100

Total:
23.6 kcal

Original
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%k The Backwards C @ @ 25

Beauty in Balance Roadmaj Puzzle
Synthesis score : 81 / 100 @ Roadmap

Total: @ O o O
-4.5 kcal 11 @
30 O -13 O O 20

Now it also makes sense why the designs score negative and we can’t get all the normal data
on them. (I still haven’t figured out why we can’t get melt, etc data, as other labs that doesn’t
have this particular problem, also lacks data too) One more thing that makes a lot of sense, is
that the estimate mode looks more like the intended shape than the target. Of cause the RNA
prefers to form more like it already showed it did in our old results, than a not very favorable
mainly non complementary version.

The other Eterna Classic lab redone

This one got old beginning tail + new beginning tail included. Also notice how the yellow SHAPE
data for single bases is pushed into the stem area, continuously.
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EteRNA R45-46 FMN Aptamer with Single Binding Site CHEEA S EER [

Search
| Opti q View options

A A
v v

Hanjoo Kim ‘Fragments of Old Winners'
Hanjoo Kim ‘FNM Apatamet 1st try'

Hanjoo Kim ‘Freywa - Cross FMN - Reshi..
Hanjoo Kim ‘wisdave"s apatamer #1'
Hanjoo Kim ‘Fiskers single aptamer 2
Hanjoo Kim ‘Starry”s Single III'

Hanjoo Kim ‘fold vs shapes’

Hanjoo Kim ViennaRNA design 01"

Hanjoo Kim ‘ViennaRNA design 03"

Hanjoo Kim ViennaRNA design 04"

Hanjoo Kim ‘NUPACK design 02

Hanjoo Kim ‘NUPACK design 04"

Hanjoo Kim ‘Freywa - Cross FMN R2 - Ze..
Hanjoo Kim ‘Tadpole 2.0

Hanjoo Kim Kiwi*

Hanjoo Kim ‘LROppy 93.4% FMN’

Hanjoo Kim ‘EteRNA ensemble design 01 ..
Hanjoo Kim ‘EteRNA ensemble design 02 ..
Hanjoo Kim ‘EteRNA ensemble design 03 ..
Hanjoo Kim ‘EteRNA ensemble design 04 ..

(7]

http://eterna.cmu.edu/web/browse/3376322/

Original
i

Fragments of Old Winners Roadmap Puzzie RNALab Community Ab
Synthesis score : 97 / 100 i

Total:
-45.8 keal



http://eterna.cmu.edu/web/browse/3376322/
http://eterna.cmu.edu/web/browse/3376322/

http://eterna.cmu.edu/game/solution/669347/6696 10/seeresult/

Remake
-

'Fragments of Old Winners”
Synthesis score : -1 f 100

Total:
30.1 kcal

2 Jan, 2014

Ensemble diversity

Mat mentioned a joint post by him and Dimension9. | looked at the numbers again and
commented below.
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http://eterna.cmu.edu/game/solution/669347/669610/seeresult/
http://eterna.cmu.edu/game/solution/669347/669610/seeresult/

https://getsatisfaction.com/eternagame/topics/labs101_to_104_base_pair_percentages_and_rn
afold_results

High ensemble diversity - like real high. That happens for the designs that has real many GU's
and one of the 100% GC. Half of the winning designs have GU'pairs.

What if the GU's are partly helping raising the ensemble diversity out of that thought of sweet
spot of 0.057

Itisn't a clear cut case but | think it is a tendency. That presence of GU's might raise ensamble
diversity but yet GU’s have a stabilizing effect if placed right

28 Jan, 2014

| was watching some designs in this lab : Modeled Impossible: 1 Nucleotide Bulge/Triloop
Lonely base pair V2, when | got a thought about my old idea on GU placement. Now | have

through the time learned that GU’s can be placed any place imaginable. But | still think it has
favorite positions. Below the design has two almost mirroring stems. The top one folds fine
while the bottom one doesn’t. The GU’s are orientated different, the Guanine is up on the &’
side of the first stem and down on the 3’ side of the last stem.
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https://getsatisfaction.com/eternagame/topics/labs101_to_104_base_pair_percentages_and_rnafold_results
https://getsatisfaction.com/eternagame/topics/labs101_to_104_base_pair_percentages_and_rnafold_results
https://getsatisfaction.com/eternagame/topics/labs101_to_104_base_pair_percentages_and_rnafold_results
http://eterna.cmu.edu/web/browse/3376176/
http://eterna.cmu.edu/web/browse/3376176/
https://getsatisfaction.com/eternagame/topics/the_gu_challenge_or_the_watch_theory

*

Winning Colors Me Roadmap Puzzle
Synthesis score : 91 / 100 :

Total:
-32.0 kcal

http://eterna.cmu.edu/game/solution/3009955/3185857/seeresult/

217


http://eterna.cmu.edu/game/solution/3009955/3185857/seeresult/

*

winning Colors Me Roadmap
Synthesis score : 91 f 100

T otal:
-32.9 kcal

Now most of the bottom stem actually sticks together and it is not like no GU’s will ever be found
turning different. For really long stems there are other patterns occurring, like GU’s turning one
way in start of stem, opposite in middle and again reverse at last. And more patterns. But there
variations seems more needed.
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sk Modeled Impossible: 1 Nucleotide Bulge/Triloop Lonely hase paig¥'2
Modeled Impossible #1
Synthesis score : 79 / 100

o T otal:
-41.5 kcal

Now the basepair from the hook in the second stem, could be what cause the second stem to
break. But notice that the GU’s with the G on 5’prime does well, while the ones on second stem
3’prime doesn't.
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¥k Modeled Impossible: 1 Nucleotide Bulge/Triloop Lonely base pair V2

Modeled Impossible #1
Synthesis score : 79 f 100

T otal:
-41.5 keal

- .
b

....... a0

70 .’I. a5
#

One of these GU’s went fine, and the other not. The one 3 bases from hook area in second
stem is likely what makes the stem break in the above design.
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#k Modeled Impossible: 1 Nucleotide®Bulge/ Triloop Lonely base pair V2

Winning Colors II
Synthesis score : 91 F 100
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Wk Modeled Impossible: 1 Nucleotide Bulge/Triloop Lonely base pair V2

Winning Colors II
Synthesis score : 91 F 100

- \
Total:
-36.4 keal

Yes, it is really this GU (marked that makes this stretch unstable.

However the other GU’s that are orientated like in the top stem do seem happier than the
opposite orientated one in the bottom stem.
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19 Feb 2014 - Bulges

| find it fascinating how badly this bulge want green in particular for the beginning of the bulge.
As earlier big bulges, it took a liking to double same turning basepairs at bulge start. Be they

green (in particular) but red also.

gt

Fiskers late bulge control D2
Synthesis score : 94 / 100

Total:
-36.81 kcal

224



ik Late bulge control

Synthesis score ¥ Sequence

min max search
40

LBCT3 94 /100 CACCAC h AAACA CAAGGAUCACUUC
Clipp Il [C at 33] 947100 AACAAACCGCCUGAACCCGAClUCUUC
Cobalaminated 94 /100 AAGCAUGCUCGCCAA cucuuc
Fiskers late bu... 947100 AAUAAACCACAUCAAGCA cuuc
LBC- 1 921100 AACAACCCAUAUCAACUACAUCULUC
Coba ll 91/100 AAAGCAUGAUCCGGCCAA A c
Edgelaatar 911100 CCUCCCAACUA c
Coball 897100 ; AUCGCCAA A c
A-U Bulge - Bro._. 891100 CAACUCGUA c
Clipp Il [U at 33] 87 /100 AAlcCcUCluCUUC
Mat - Late Bulg. 87 /100 CAAGAGCUA c
Fiskers late b 87 /100 CAAGCA cuuc
Flipped pattern. 857100 CAACUCA c
Magnifying Glasses 85/100 ACAACCA c
Biarreri 857100 CCAA/GGCUGACUUC
MatMod 5 - Jieu._. 837100 AAC AA c
Hippie Beads Il 821100 CCAAGCACUACUUC
JR_LateBuigeCon. . 81/100 AACCCAA ACCAACA c
Battle of the B... 80/100 AAACAAA ACAA c
Battle of the B.__ 80 /100 AAACAAA ACAA c
Buige Control 1 80/100 CAAAUAAA CAAGCUAGA c
JR LaleBulgeCon. . 80 /100 AACAAUACUAUCACAACAGUA c
MatMod 6 - Jieu. .. 781100 AAUAAAACACUCUCAAGACC c
Mat - Mod of Eli 787100 CAUCCAAAUAAACCACAUCAAGCCACA c
Simple Perfection 781100 CAUAGCAAAUAAACCAUAGCAAC c
Battle of the B... 767100 AUACCAAAUAAACCGCAUACAA c
100 late? 2 751100 CUAUGCAAAAAAACCUALUGCAA c
LateBulgeCtri# 751100 AAAUAUAUACAAAAAAACUAUAUAAACAGUAA c
walnut 731100 AAAACACACUCAAAUAAACUCACUCAAC c
LBC1 731100 AAACACCAUCAACAUAACACUCACAACACCC c
Mat - Late Bulg__. 731100 AAACAUALUCCAAUAAAAGCCUACGCAAGAGCA c
Buige Control 2 731100 AAACCAUAGCAAAUAAAGCCUAUGGAAGE c
Hippie Beads | 731100 AAA ACCCAAAUAAA AUCGAAGCAC c

711100 ACCAUCAAACAAACACUCACAACGA c

717100 ACUCCAAAAUAAAACUACUCAAA c

711100 ACUCCAAAAAAAAACUACUCAAA c

69 /100 CAUAGCAACAAAACCUAUCCACCAC c

66 /100 cAAAcculaccealauanAAceuAUccAaAlecacUccuuc

However C’s are the most liked at this position. And there werent many fully stable closing
quads for the bulge.
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te bulge control

Synthesis score ¥ Sequence

min max search

LBCT3 947100 cal A

Clipp Il [C at 33] 94100 GLAA U

Cobalaminated 94/100 GUACACA

Fiskers late bu. . 947100 GA GAAA A

LBC-1 92/100 GAAACUCA

Coba li 91/100 UACEGEEGUACUC

Edgelaatar 91/100 GU AGUAA CA

Coballl 89/100 UAUUUAUACU

A-U Bulge - Bro. . 897100 U U GAUAGA ' G AAAAAAL A

Clipp Il [U at 33] 87/100 AAA AAAC

Mat - Late Bul 87/100 AA AUAAAAG

Fiskers late bu 871100 G AAACG A AUUAAAG

Flipped pattem. . 85/100 < AAAUAAA U
Magnifying Glasses 85/100 AAAGAU AACAAAGAA

Biarreri 85/100 AGEAE . U A AACA

MatMod 5  Jieu... 83/100 G AA UUA A AAAA

Hippie Beads Il 82100 AA GG UUUUUU
JR_LateBuigeCon... 81/100 Ac U GAAGCCCAA

Battle of the B 80/100 A GAAA A

Battle of the B 807100 A A ALAG AA

Buige Control 80/100 GCAAAUAA u
JR_LateBulgeCon... 80/100 A GAAC AU ¢

MatMod 6 - Jieu. 781100 CA GAAUAAA €

Mat - Mod of Eli 781100 AUCGA UAAAC

Simple Perfection 781100 AAAUAAA

Battle of the B... 76/100 AAA AAAC

too late? 2 751100 cl A AA

LateBulgeCtri# 751100 A

walnut 737100

LBC1 731100

Mat - Late Bul 731100

Buige Control 2 731100

Hippie Beads | 731100

LBC2 717100

U-A Bulge Contr 711100 AC G
U-A Buige - Bro... 71/100 AAAAAAAAG C GAA GU G CU CG
G32 60/100 C AGAAAAG A G CU G uUCE
Hippie Beads Il 667100 chlau Al G A A R uc

| also find it interesting that two of the closing bases was A and they worked well. Except for
next base being not fully working.
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'*‘ Late bulge control

Synthesis score ¥ Sequence

min max search

LBCT3 94 1100 GA2°A AGAAAGAG
Clipp lll [C at 33] 94 /100 GAAA U CAAACAAA C
Cobalaminated 94 /100 GUACACA GAAAAGCALG
Fiskers lale bu__. 84 1100 G GAAA A GAAAUAAA
LBC -1 92 1100 GAAACUGA CCAACAA
Coba il 91 /100 UACGGGUACUCCAAAAG AU
Edgelaatar 91 /100 G AGUAA CA AUARAAGAA
Coballl 891100 uce UAUUUAUACU C© AAAGCALU
A-U Bulge - Bro... 891100 U U GAUAGA GC AAAAAAL
Clipp i [U at 33] 87 /100 A LY AAA AAAG
Mat - Late Bulg... 87 /100 A AlA CAAUAAAAG
Fiskers lale bu__. 87 1100 G-AAACG A GAAUUAAAG
Flipped pattern__ 851100 CCAAAUAAA u

G
Magnifying Glasses 851100 AAAGAU u AAAGAAAGAA

Biarreri 85/100 AGEBAG | U A CA AACA

Mathod 5 - Jieu__. 83/100 G AA UUA CAA AAAA

Hippie Beads Il 827100 AA GG UuUUUU

JR_LateBuigeCon... 81/100 alc U GAACCCAA

Battle of the B... 80/100 A GAAA A

Battle of the B__. 80 /100 A A ALAG AA

Bulge Control 1 807100 GAAA A (GCAAAUAA

JR_LateBuigeCon... 807100 A GAAC AU G

MaiMod 6 - Jieu... 787100 CA GAAUAAA G

Mat - Mod of El 787100 GAA AUCGA |UAAAC

Simple Perfection 787100 A AC AAAUAAA

Battle of the B... 76/100 A AU AAA AAAG

too late? 2 757100 c G A c A AA

LaleBulgeCiri#1 757100 A G AA A

walnut 7371100 CAAAAG

LBC1 737100 A

Mat - Late Buig... 73/100 GAAA

Buige Control 2 737100 GA A

Hippie Beads | 7371100 cAAGCc clc Ulce
71/100 A cucu'ce
717100 AC  CA u G
717100 AAAAAAAAG C GAA GU G cu'lcG
697100 C_AGAAAAG A c cu c uuce
66/ 100 chlau Al 6 A a ¢ U|c clVISE

In the other one the C’s at closing basepair rules

* Late bulge

Synthesis score ¥ Sequence

min. max search

20 40
Clementine 2 941100 GAUA Ac cBERANAR ARca ¢
Battle of the B._. 927100 c CAARAALA CAACUGU
LB-1 917100 UCBAGAGAU  "GUAAARAAAGGAUU
Fiskers late bu... 897100
Battle of the B.__ 87 /100
Sleeping Beauty Il 857100
Fiskers late bu_.. 837100 ciA
Eninxexeen 827100 u
Mat - Late Bulg._. 80 /100 C/JAAAAAA U c cAAG cuucclluce
Ib-2 76 1100 CAMAAAAA U GCCAAGU G UcUUCE
Fiskers late bu_.. 751100 GAAA AAAG GCAA U
JR_LateBuige_Rn... 741100 AGAA AA A A GAAGA
Clementine 1 731100 GeC AAA c
Fashionably Lat___ 711100 AAA
Erincexe 711100 clTAA A
nakedly late 2 66 /100 CAl A AA
nakedly late 641100 CA AA A
Atgeribe 641100 U AAAAA
UGandUG, bu... 621100 GUAAAA GCA
Sleeping Beauty Il 607100 ac ccliAAA "Allc CAACGUGU cuUUCE

| wonder why there was so high error rate in this data. It wasn’t the same for the controlled one.
Is it the locked A’s provoking this?
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waeterna

Make Molecules Advance Science

Late bulge control

rs
v

Eli Fisker Fiskers late bulge control .
EINando888 Cobalaminated

RedSpah Clipp Il [C at 33

far LBC

akhyatt LBC-1

ViennalCT Edgelaatar

EINandogg8 Coballll

Brourd A-U Bulge - Brourd - Lab 'L..
EINando888 Coba ll

Eli Fisker Fiskers late bulge control ..
mat747 Mat - Late Bulge Control -
RedSpah Clipp Il [U &

ViennalUCT Biarreri

TomoeUzumaki
Eli Fisker
Jieux

Flipped pattern around from..

MatMod eux - Late bul..

Hippie Beads Il

JR JR_LateBulgeControl_Rnd1_Su..
JR_LateBulgeControl_Rnd1_Su..

gal shel Bulge Control 1

Hyphema Battle of the Bulge Control..

Hyphema Battle of the Bulge Control._

mjensends Simple Perfection

Mat - Mod of Eli

MatMod Jieux - Late bul

Battle of the Bulge Control_.

LateBulgeCtri#1

too late? 2

Zanna

wateronthemoon

Make Molecules Advance Science

Late bulge

r
v

GGAA u G
GGAAGG

GGA

GG G

GGAA

GGAA G
GGAA
GG . A
GGA
GGAR C C GA
GAA G CA G
GGLJA A c
GGAAG G UG A CAL'AACA
GGHA U G u
GGAAG A

GAAA A

GUACA A
GHAA U
GA A

GAAAUAAA

GAAAAGCA G
CAAA AAA
AGAAAGAG
GAAACUGA GCAACAA
AGUARA cCA AUAAAAGAA

UVAEGGGUACUCCAABRAEG AU

U U GAUAGA
UAMUUAUACU C AAAGCAU
GEUAAACG A GAAUUAAAG

CAAUAAAAG

UGG

CCAAAUAAA
UUA CAAl'/AANARN
GG Uuuuuu

U GAACCCAA U
GAAC AU . G

A GCAAAUAA
A AG AA

GAAA A
AAAUAAA
AUCGA
CA
AU
GLIAALA

CL\A AA

GCUAAAAAAAU A

AAA|''/AAAG

AAAGAAAGAA

Column Options Sequence View options

AAGC L e ]
c AA uuc |G
c AACCG C culgEsc
AA C CUNCGG
AACU uu G
CAA AUGGGHMUESGC
CAAGU
AAC
CAA G
CAAGCAUG CUUCGG
CLIAGA CUAGUHUEGC
GAA UcucuubEesq
AAG C GACUUCGG
A AAGGAG UGNuCEC
u ARAGU A UuCGCq
GAA AGUUC
A AAG CU cUhcGG
GA G G UuUucec
CAAC
u CAAGCU
ARAGUG
CAA UG

UAAAC
GAAUAAA . G
AAA|'/AAAG

Column Options Sequence View options

Jjandersonlee
Hyphema
aknyatt

Eli Fisker
Hyphema

Clementine 2

Battle of the Buige 2 (Late.

LB-1

Fiskers late bulge D3

Battle of the Bulg

Zanna Sleeping Beauty Il

Eli Fisker Fiskers late bulge D2

ViennauCT Eninxexeen

mat747 Mat - Late Bulge - D3

oolong [

Eli Fisker Fiskers late buige D1

JR JR_LateBuige_Rnd1_Sub1
niee GClementine 1

ViennalCT Erincex:

Redspah Fashionably Late Il

wateronthemoon nakedly late 2

TomoeUzumaki Atgeribe

wateronthemoon nakedly late

Brourd UGandUG, butl don'tG

Zanna Sleeping Beauty Ill

GAUA
G (c]
UA U GATAGAU
AL'R U A
AA

A CAAAA AA [+
G| AAAA A
GUIAAAAAAG uu
GAAAAAAA C
AAAAAAG
CCARAA AR CcU

CAAGUGU

AAG [+ GuUNECGC
uuc G

[+ CGG

AGCAAC G GACURECGG
UACBAGUGU

cuue G

AAG ACCUUCGG

GAAA TAA'G U UGCAAGUCUGACUUCGG

AU AAAAAAA
CLIAAAAAA U C
CAAAAAAA
GAAA 'AAAG
A GAAAA.A
GC AAAA
AA A
AAA
GG
AA UA GALJAACU A
A GA
Al“AG G A

UA AC CCLIAARALALIG

U GCCAAGU G

GCLIAl AUGG GUumESGcC
CAAG cuuccllibuEcGc
vucgueeGeac

uuec: G
U uuce

u'legcc
ACUUCG G

GCAA U

GCJAG G
UG UG cuugsec
CAACGUGU cCcUuCGG

Nope, not the case. This earlier lab didn’t have as high error rates, despite the A's being locked.
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9 Make Molecules Advance Science

Early bulge

a
s

Zanna Early Bird Ill GGAA CGCAAAAAAN GA A AA GCUU &G
ViennaUCT Vemaxege GGAA AAAAAAU GCAA AAU uAa UuUCcGG
garydfisher Earty Bulge 2 GGAAG G AAAAAA CGAAA CAA [¢] GUUCGC
Jie Late & Great 2 - Jieux - Ea_ GGAA CCAGGAAAAAAA GCAAAA AA u UuvceGG
Zanna Early Bird GGAA UGC _AAAAAA u GAAA AAGC cUucGG
JR | : | GGAAGUA GUAAAAAAA AAA AA GUACAA UCUACUOUSEG G
Eli Fisker arly buige GGAA GAAAAAAAG G GAAAG UAGCEARGUC cuucecG
mat747 Mat - Earty bulge - D2 GGAA G AAAAAAG CAUCAAAA CAA GUUGCHICE G
Brourd C-GAUA-G 2 - Brourd - Lab .. GGAA C AGAAAAAAA CGAUAGU G G GAA UGCA cCcuuc. G
janetma: Golden Arch | GAA A G 'AAAAAA GAAAC CAA G cUuceE G
rekt_: 4/3 Ratio GC/AU GAAGU ACCAAAAAAA AAA c u ACAAGA UucCGG
wateronthemoon 9am GGAAG CAAAAAAA UCAAAA A AUGCAAG GCCRUEGG
Brourd C-GAUA-G 1 - Brourd - Lab .. GAA AGAAAAAAA GACGAUA U G GAN ACUUCE G
wateronthemoon 7am GG A GAAAAAAA C AGCA AA u AA GUGCCUUES G
Jiet Late & Great L GGAA LY-V-V.V.V.¥.1 C AAAG G AA G G cu GG
rjensends GAA C AAAAAA U GCAAAA u AAGC C cu'cGG
Hyphema 1 - GEAAGUAU C . AAAAAA A GA A UACAAGAU GC CGG
Hyphema GAA GAAAAAAA A A CHAAGU G ucC. G
1 GAA UA AC| AAAAAA CARAAAG A GAAGUUUAUCUU GG
Gravity | A A G GGAA AAAAG [] AAAG C GAACGUCGCCUUC-G

| was originally starting this lab to see if the continuous bluish coloring of the A bases that
happened in long stretches with single As would happen here as well. It didn’t happen as totally
lining up, but some of the bases did become inaccessible to the SHAPE probe.

’*l Late bulge

Synthesis score ¥ Sequence

search min max search

Clementine 2 94 /100 GAZT.IA A CAAAAAAA 3 AAG c
Battle of the B._. 92 /100 G G GAAAAALA CAAGUGU
LB-1 917100 UA U GACAG GU AAAAAAG

Fiskers late bu... 897100 A A U A GAAAAAAA C

Battle of the B... 877100 +] AA AAAAAAG

Sleeping Beauty Il 857100 u A CCAAAAAAA CU

Fiskers late bu... 837100 A AA G

Eninxexeen 827100 G GA A AU AAAAAAA

Mat - Late Bulg... 80/ 100 AU A A C AAAAAA U

Ib-2 767100 A A CAAAAAAA

Fiskers late bu._. 757100 A G AG GAAA AAAG GCAA U
JR_LateBulge Rn.__. 74100 AAC A GAA AA A A GAAGA
Clementine 1 737100 CuU UA GC AAAA

Fashionably Lat... 717100 GA A AAA

Erincexe 714100 AAG c AA A

nakedly late 2 667100 GG A G CA A AA

nakedly late 647100 A GA CA AA A

Algeribe 64 /100 AA UA GA AACU A U AAAAA

UGandUG,bu... 627100 A AG GUAAAA G A

Sleeping Beauty Il 607100 UA AC CC . AAA A G CAACGUGU CUUCG

Where as this was not as much the case for the control lab. At least not for most of the designs
where the designer put in other than A bases in the bulge ring.
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'.‘ Late bulge control

Synthesis score ¥ Sequence

search min max search

LBCT3 947100 GAT A AA c - cHEEE

Clipp Il [C at 33] 94 /100 GAAA U AAaccec cuclllce

Cobalaminated 94 /100 GUAGCACA A

Fiskers late bu... 94/100 GA GAAA

LBC -1 92 /100 GAAACUGA

Coba Il 917100 UACGEGGUACUCC CAAGU

Edgelaatar 917100 GU AGUAA CA A CAA

Coba ll 80/100 UAUUUAUACU € CAAG

A-U Bulge - Bro. . 897100 U U GAUAGA ' GC AAC

Clipp Il [U at 33| 877100 A GAA ucucuuce
87/100 C  AGA CUACUUGCE
871100 CAAGCAUG CUUCE
85/100 c AAGU A uuce

Magnifying Glasses 85/100 AAAGALU A AAGGAG UGUUCE

Biarreri 857100 ACGAG AAGC C GACUUCE

MatMod 5 - Jieu... 83/100 G AA GAA AGUUECE

Hippie Beads Il 82/100 AA AACG

JR_LateBulgeCon._.. 811100 GA

Batie of the B... 80 /100 A CAA UG

Battie of the B... 807100 A A AACUG

Buige Control 1 80/100

JR_LateBulgeCon... 80 /100 A

MatMod 6 - Jieu. 781100

Mat - Mod of Eli 78100 GAA

Simple Perfection 78100 A AG

Battie of the B... 76/100 A

foo lale? 2 751100 G & A

LateBulgeCtrig 751100 A

walnut 731100 CAAAAC

LBC1 73/100 A

Mat - Late Bulg... 73/100 GAAA

Bulge Control 2 737100 GA A

Hippie Beads | 731100 A GAAGC clcG U'ce

LBC2 71100 (] A cucu'ce

U-A Bulge Contr... 717100 AU AC cA u'-e

U-A Bulge - Bro.__ 717100 AU CUCGHN, GUC G: CUltEE

G32 697100 [e] A c Cu G uUCE

Hippic Beads Ii 66 /100 A A A [ uc

Early bulge lab had U’s and C’s at best for closing base pair and not many. Apparently it is the
first stretch on a bulge that is hardest solving, for all of the labs. On the other side G is a clear
winner for closing base.

* Early bulge

Synthesis score ¥ Sequence
search min max search

Early Bird lll 98 /100 GGAA CGCAMLAAAA GALA
Lale & Great 2 . 96 /100 GGAA CCAGGAAAAAAA GCAAAA
Early Buige 2 96 /100 GEGAAG G AAAA CGAAA
Vemaxege 96 /100 GGAA AAAAAALU GCAA
Golden Arch | 94 /100 GAA . G AAAAAA GAAAC

C-GAUA-G 2 - Br. 947100 GGAA C AGAAAAAAA CGAUAGU

Mat - Early bul.. 94 /100 GGAA GLAAAAAAG CAUCAAAA

Fiskers early b. 94 /100 GGAA GAAAAAAAG G GAAAG

JR_EarlyBulge R 94 /100 GEGAAGUA GUAAAAAAA AAA

Early Bird 94 1100 GGAA UGC AAAAAA u GAAA

C-GAUA-G1-Br... 92 /100 GAA AGAAAAAAA GACGAUA

9am 92 /100 GGAAG CAAAAAAA UCAAAA

413 Ratio GC/AU 92 /100 GAAGU AGCAAAAAAA AAA

Early Bird... n 891100 GAA C AAAAA U GCAAAA

Late & Great 3 ... 491100 GGAA AAAAAA CAAAAG

7am 891100 GGLA GAAAAAAA C AGCALAA

Lucky 7'sv.3 . 87 /100 GEAAGUAU C AAAAAA A GA A

Lucky 7'sv.2 . 831100 GAA GAAAAAAA A A

EBrsw 1 801100 GAA UA ACLAAAAAA A CAAAAG GAAGUUUAULUCUU G
Gravity | 781100 AA (] GGAA AAAAG (] AAAG C GAACGUCGCCUUC
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Intrinsically

Those that did best particularly had more C’s than G’s on the 5’end of the barcode.

sk Intrinsically Red

Synthesis score V Sequence

min max search

717100
68 /100
657100
657100
657100
221100
2171100
17 1100
171100
157100
1571100
157100
14 /100
14 1100
14 1100
131100
131100
131100
1271100
117100
117100
117100
11 /100
9/100

97100

97100

97100

T/100

77100

77100

OO00000000O00000000000O00000000O00

#k Intrinsically Red

Synthesis score ¥ Sequence

max search

7117100 GGGGGGGGGGGGGGGGGGGGZ(’;GGGGGGGGGGGGGGGGGG ‘DGGG

68/100 (eXefefefefcfeyefefefcleyeefefefeyefefefeleleyefefe el eRefefefeyefefe efeleyelele] GG

65/100 [efefefefefefefefefefclefefefefefefefefefclefelefefefefefefefefefefefefefefefeyefcfefefeye]

65 /100 GGGGGEGCEGGGGGGGGEGCEEGEGEGEEGGGEGGGGEGGEGGGEGGEGEGEE

65/100 GGGGGEGCEEGCECGECEGECEGCEGEGEEEGEGGEEGGEGEGGEGEGE

22/100 GGG

217100 G G

171100 GG G

17 /100 GG G

15/100

157100 GG

157100 GG &

14 /100 Lefed

14 /100 GG

14 /100

137100

13 /100

137100

127100

11/100

117100

117100

11 /100

91100

9/100

9/100

91100

71100 GGAUAUGUALUC
71100 uc c
71100 c AC

Frequency 8. Here green C dominates for making the A’'s accessible to the SHAPE probe.
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#k Intrinsical - Frequency 8

Synthesis score ¥V
min max

Sequence
search

79/100
78/100
69/100
697100
68/100
627100
60/100
56/100
54/100
53/100
51/100
50/100
49/100
46 /100
467100
45/100
44100
40/ 100
377100
37/100
37/100
35/100
35/100
35/100
31/100
31/100
30/100
30/100
29/100
29/100
29/100
27 /100
277100
27/100
277100
261100
26 /100
26/100

k Intrinsical - Frequency §

synthesis score ¥

‘min ‘max

791100
781100
69 /100
69 /100
68 /100
62 /100
60 /100
56 /100
54 1100
537100
517100
50 /100
49 /100
46 /100
46 /100
457100
44 /100
40 /100
37 /100
377100
377100
357100
357100
357100
317100
317100
30 /100
30 /100
297100
297100
297100
271100
271100
271100
27 1100
261100
26 /100
261100

AAAAAAAAAAACAAAAAAmAACAAAAAAAACAAAAAAAA‘BCAAAAAAAACAAAAAAAACAHAAAAAAAA
AAAAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAAAGCA
AAAAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAACT c
AAAAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACCC
AAAAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAAC c
AAAAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAARAAAACAAAAAAAAGAAAAAAAAC c
c

=

>
aQooaonn

[+
AAAAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAAGAAAAAAAAC
AAAAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAAAC CA
AAAAAAAAAAACAAAAAAAACAAAAAAAAGCAAAAAAAAUAAAAAAAACAAAAAAAACAAAAAAAAACCCGC
AAAAAAAAAAACAAAAAAAAAAAAAAAAACAAAAAAAAAAAAAAAAACAAAAAAAAAAAARAARAAAC A
AAAAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAACC [+
AAAAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAAGAAAAAAAR A
AAAAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAAACC
AAAAAAAAAAACAAAAAAAAUAAAAAAAAGCAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAR A
AAAAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAAGT
AAAAAAAAAAACAAAAAAAAAAAAAAAAAGCAAAAAAAAAAAAAAAAACAAAAAAAAAAAAAAAAAC A
AAAAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAAGAAAAAAAALCC
AAAAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAAACGCA
AAAAAAAAAAAUAAAAAAAAUAAAAAAAACAAAAAAAACAAAAAAAAUAAAAAAAAUAAAAAAAACGCA
AAAAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAAGAAAAAAAACGCC
AAAAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAACAAAAAAAACCC
AAAAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACCC
AAAAAAAAAAAUAAAAAAAAGCAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAAGAAAAAAAALCC
AAAAAAAAAAAUAAAAAAAAUAAAAAAAAUAAAAAAAAUAAAAAAAAUAAAAAAAAUAAAAAAAAGCA
AAAAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAAGCC
AAAAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACCA
AAAAAAAAAAACAAAAAAAAGCAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAAGAAAAAAAAGEC
AAAAAAAAAAAUAAAAAAAAGAAAAAAAAUAAAAAAAAGAAAAAAAAUAAAAAAAAGAAAAAAARAAC
AAAAAAAAAAAUAAAAAAAACAAAAAAAACAAAAAAAAGCAAAAAAAACAAAAAAAAUAAAAAAAAGT
AAAAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAACT
AAAAAAAAAAAUAAAAAAAAUAAAAAAAAUAAAAAAAAUAAAAAAAAUAAAAAAAALUAAAAAAAAA
AAAAAAAAAAACAAAAAAAAUAAAAAAAAGCAAAAAAAAUAAAAAAAACAAAAAAAAUAAAAAAAAGTC
AAAAAAAAAAAUAAAAAAAACAAAAAAAACAAAAAAAAUAAAAAAAAUAAAAAAAACAAAAAAAACCA
AAAAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACAAAAAAAACCAGCLUA
AAAAAAAAAAAUAAAAAAAAUAAAAAAAAUAAAAAAAAUAAAAAAAAUAAAAAAAALUAAAAAAAAA A
AAAAAAAAAAACAAAAAAAAGCAAAAAAAACAAAAAAAACAAAAAAAAUAAAAAAAAUAAAAAAAAGC CA
AAAAAAAAAAAGCAAAAAAAAUAAAAAAAALUAAAAAAAAGAAAAAAAACAAAAAAAALUAAAAAAAACGCCGCC
GGAAAAAAAAAAACAAAAAAAAUAAAAAAAAGAAAAAAAACAAAAAAAAUAAAAAAAACAAAAAAAAGGCCUCUCUUCGGAGAGGE

»00 oocox®
ooorPpCr acaon OFrPrEFEPF
» E ot Nl o0CPrFrCERP
ORANOOORNOOOIOR000

o0 oo
0000000000000 00N00000N0N0NN0000000000

Me Roadmap Puzzle RN

Sequence
search

G AAAAAAAAAAACAAAAAAmAACJ\AAAAJ\AACAJ\AAAAJ\A“’CAA AA CA A AAAA i AAAAAA LIGLIACUUCG(?UACGCCAAAAGAAACAACAJ{“(’IAA
GGAAAAAA AAAACAA AAAAACA AAAAACA AAALAACA AAC A AAA AA AAAAA GCUUCEGCAAUGCAAAAGCAAACAACAAICAA
GAAAAAA AA AC AA AAU A AA AA AAAATU AA AAACAA AA AUAAAA AAAC A CUUCGGUUGACGAAAAGAAACAACAACAA
G AA AAAAAAC AAAAAAA AAAAAAA AAAAAAA A A AAA AA AAAACA AAAA G G G UUSGGCUCGGCAAAAGAAACAACAACAA
GAAA AA AAAACAAA AAAAUAA AAAAA A AAAA A AA A AA AA AAAA C U GCUUCGGCCUGACAAAAGAAACAACAAICAA
G A AAAA AAAAAAA AAAA AAAAAA A AAAAC AAA AAG AAAAA CGACU'CEGGUCUGACAAAAGAAACAACAACAA
G AA AAA AAG AR AACA A AAA A AAAAGA J\ A AAAAG AAAAAAACG UGACUUCGGUCAGGCAAAAGAAACAACAACAA
AA AAA AA AA AA AA AAA A UA AA AA AA AA AAAAA G UUCGCAUGUCGAAAAGAAACAACAACAA
GGAAA AG A AAAC AAAAGA AA UA Aa AAA A AC AAAAA ® Ul GCUAGUGGAAAAGAAACAACAACAA
GA A A ACAAAAAA ARA A ACAAA A A AC UUSGcuAUACCARAAIGARACAACAAICAR
GAAA AC A ARAAU A A ACA AAA Au AA AR A AR AA GCAUGACGAAAAGAAACAACAAICAA
GAAAA AA A AG AA AA AG AA AA AG AA AA AG A A A Acc|UlleEGcGUUUCCARAAGARACAACAACAR
AAA A AG AGA AAAAC A AAACA A A AAA coilleGccucAGCGARAAIGAAACAACAAICAA
GAA AA A AA A AA AA A A A A AA AR A A A ciligeccucuccAAAAGARACAACAAICAA
G A A AAA AAA A A AA AAA A A AUCUUEEGA UCACGARAAGARACAACAAICAR
GAAA AA AGAAAAAAAAA A AGAAAAAAAAA GG U’ CUUGEGAUAUCCAAAAGAAACAACAAICAA
AA A AG AR A A G A A AA G- UGUUSECAGGCCGAARAGARACAACAAICAA

AA A AC AAC A A AC AGUACUUE GUAUUGCARAAGAAACAACAAICAR

A A UCGCCAAUGCAAAAGAAACAACAACAA

AG Acha AG ¢/ UUEECUGAGGCAAAAGARACAACAAICAA

A A A c[JUGECUGACGCAAAAGAAACAACAAICAA

el 1N EcCAACCCAAAAGAAACAACAAICAA

UUGGCAGACGGAAAAGAAACAACAACAA

ECUGUGUGAAAAGAARACAACAAICAA

UU GGAAGGGGAAAAGAAACAACAACAA

UGGGCUACUCAAAAGAAACAACAAICAA

UUGGCCAGACGAAAAGAAACAACAACAA

UCUUEGA UGUCGARAAIGAAACAACAACAR

GUG/UC[UUGECAUCACGRAARAGARACAACAAICAA

GCAGCUAGAAAAGARACAACAAICAA

cUllgEccCGCCCAARAGARACAACAAICAA

U GCAGGUAGAAAAGAAACAACAACAA

clilléecccuaUCARAAGARACAACAAICAA

U /GCUAGUCAAAAGAAACAACAACAA

A A AR su Auc UBGEcAUCACCARAAGANACAACAAICAR

UUGGCAUGACGAAAAGAAACAACAACAA

Gl GCGGCCGCCAAAAGAAACAACAAICAA

UUcGGAGAGGCAAAAlGAAACAACAAICAA

| guess that each frequency might have a base that more than another helps break line of un
probeable A's

In this one some of the mess seems to land at last in the sequence, instead of the beginning as

with the all

A’s fourty section A’'s that went bluish.
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gk Tntrinsical - Frequency §

Synthesis score ¥ Sequence

min max. search

797100 G AAAAAAAAAAACAAAAAAZ:\ACAAAAAAAACAAAAAAAA“’UAA AR CTA A AAAA ¥ AARAARA UGUACUUCG
787100 GGAAAAAA AAAACAA AAAAACA AAAAACA AAALAAICA AAC A AAA AA AAAAA
69 /100 GAAAAAA AA AC AA AAU A AA AA AAAAU AA AAACAA AA AUAAAA AAAC
G AA AAAAAAC AAAAAAA AAAAAAA AAAAAAA A A AAA AA AAAACA AAAA |G
GAAA AA AAAACAAA AAAAUAA AAAAA A AAAA A AA A AA AA AAAA C| U
G A LYY AAAAAAA AAAA AAAAAA A AAAAC AAA AAG AAAAA
G AA AAA AAG AA AACA A AAA A AAAAGA A A AAAAG AAAAAAACG
AA AAA AA AA AA AA AAA A UA AA AA A AA AA AA AAAAA G
GGAAA AG A AAAC AAAAGA AA UA AA AAA A AC AAAAA
GA AlA ACAAAAAAl AAA A ACAAA A A A Al AC
GAAA Al AAC A AAAAL A A ACA AAA AU AA AA A AA LY.
GAAAA AA A AG AA AA AG AA AA AG AA AA AG A A A G
AAA A AG AGA AAAAC A AAACA A A AAA A A AA A
GAA AA A AA A AA A A A A AA AA A A AAA A
G A A AAA AAA A A A A AA AAA A A LYY AA AA
GAAA AA AGAAAAAAAAA AGAAAAAAAAA A
GAAA A AA AU AA A AG A A
A A A AA A AC
A
LY. AG
A A A
A A
AAA

AA

26100
26 /100
26 /100

A mixture is not working as in my Big hairpin loop lab and in Leontis Intrinsical lab. | simply think
the bases are too far apart for them to be able to work their trick in making the bases
accessible.

Intrinsical frequency 7

Actually the C’s tendency only grow stronger here. And as can be seen from the better score,
the C’s have much better luck, making the single bases accessible to the SHAPE probe.
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sk Intrinsical - Frequency 7

Synthesis score ¥ Sequence

min max search

a7/100
92/100
92/100
92/100
927100
90/ 100
90/100
88/100
85/100
85/100
85/100
84/100
787100
767100
75/100
73/100
737100
721100

AAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAAGACAALC
AAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAARAAAAACAAAAAAACAAAAAAACACGC c
AAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACUAALA
AAAAAAAGAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAA
AAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAA
AAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAA
AAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAA
AAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAA
AAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAA
AAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAA
AAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACC
AAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAA
AAAAAAAUAAAAAAACAAAAAAAUAAAAAAACAAAAAAAUAAAAAAACAAAAAAAUAAAAAAACCUA
AAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAA AUCC
AAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAAC cGC
AAAAAAAUAAAAAAACAAAAAAAUAAAAAAACAAAAAAAUAAAAAAACAAAAAAAUAAAAAAAC cuc
AAAAAAAUAAAAAAACAAAAAAACAAAAAAAUAAAAAAACAAAAAAACAAAAAAAUAAAAAAA ACCGAC
AAAAAAAGCAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAAGAAAAAAAGCA c

71/100
69/100
687100
677100
657100
647100
647100
647100

AAAAAAACAAAAAAAUAAAAAAACAAAAAAAUAAAAAAA
AAAAAAACAAAAAAAUAAAAAAACAAAAAAACAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGCUA c

AAAAAAAAAAAAAAACAAAAAAAAAAAAAAACAAAAAAAAAARAAAAACAAAAAARAAAAAAAA

AAAAAAA
AAAAAAA
AAAAAAA
AAAAAAA

AAAAAAAUAAAAAAA
AAAAAAAUAAAAAAA
AAAAAAAUAAAAAAA
AAAAAAACAAAAAAA

AAAAAAA
AAAAAAA
AAAAAAA
AAAAAAA

AAAAAAA
AAAAAAA
AAAAAAA
AAAAAAA

AAAAAAAUAAAAAAA
AAAAAAACAAAAAAA

AAAAAAAUAAAAAAA
AAAAAAAUAAAAAAA
AAAAAAAUAAAAAAA
AAAAAAACAAAAAAA

AAAAAAACGAAUC
AAAAAAA AGCAC

CUAlUC
AAAAAAAAUAUA
AAAAAAACCUAC
AAAAAAAC
AAAAAAACGC

627100
60/100
607100
597100
59/100
59/100
57/100
577100
577100
577100
56/100
557100

AAAAAAA
AAAAAAA
AAAAAAA
AAAAAAA
AAAAAAA

AAAAAAAUAAAAAAA
AAAAAAAUAAAAAAAUAAAAAAA
AAAAAAACAAAAAAACAAAAAAA
AAAAAAACAAAAAAACAAAAAAA
AAAAAAAUAAAAAAAUAAAAAAAUAAAAAAA
AAAAAAAGAAAAAAAGCAAAAAAAGCAAAAAAAGCGAAAAAAAGCAAAAAAACAAAAAAAGAAAAAAACCAALUCC
AAAAAAAUAAAAAAACAAAAAAACAAAAAAACAAAAAAAUAAAAAAACAAAAAAAUAAAAAAA AC
AAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAACGCCC
AAAAAAAUAAAAAAACAAAAAAAUAAARAAAAACAAAAAAAUARAAAAACAAAAAAAUAAAAAAA c
AAAAAAACAAAAAAACAAAAAAACAAAAAAAUAAAAAAACAAAAAAACAAAAAAACAAAAAAAC CAC
AAAAAAACAAAAAAACAAAAAAACAAAAAAAGCAAAAAAACAAAAAAACAAAAAAAGCGAAAAAAACGAC C
GCAAAAAAACAAAAAAACAAAAAAACAAAAAAACAAAAAAAGCAAAAAAACAAAAAAACGAAAAAAACCAUACCGUUCCECCEUALUCEGA

AAAAAAAUAAAAAAA
AAAAAAA
AAAAAAA

AAAAAAA

AAAAAAAUAAAAAAA
AAAAAAAUAAAAAAA
AAAAAAACAAAAAAA
AAAAAAACAAAAAAA
AAAAAAAUAAAAAAA

AAAAAAACCAAA
AAAAAAAGAA
AAAAAAACA
AAAAAAACGCAUA
AAAAAAACA

N e N Nz e N e N N R (e M N Ko Mol (2 s e Mo Mz il e Mo M R s Iz Mo Mo R s Ral (o Nz R s Rz N o)

Yep, lot less mess, but still a repeat pattern, just like with the all A’'s pattern after a base of a
different color added.

wk Intrinsical - Frequency

Synthesis score ¥ Sequence

max search

97 /100
92 /100
92 /100
92/100
92/100
90 /100
90 /100
88 /100
85/100
85/100
85/100
84 /100
78/100
76 /100

GGAAAAAAACAAAAAAACAAAAAAACA/AAAAACALAAA AcanaAAAACAA AARACARAAAAAG
CAAAAAAACAAAAAAACAAAAAAA AAAAAA AAARA ALAAAACAAAAAAAC AAAAAACACCGUCUUCE
G-AA AAAACA/AAAA’CA AAAA°CA AAAA . CA AAAA CAA'AAAACAAAAAAACAAAAAAAC A AGUUCG
G AAAAAA C AZAAAACACAAAAA A AAAAA A AAA ALAAAAAC . AAAAAACAAAAAAAG
GAAAAAAACA AAAAACA AAASACA AAALA A AALAAC AA AAAC AAAAAACAAAAAAA C GCCGUUCE
GGAAAAAAACAAAAAAACAAAAAAACAAAAAAACALAAA A AA | AAACA AAAAACAAAAAAAGCUAC CUUCG
GCAAA/AAACAA AAAACAA AAAACAA AAA’CAA AAAAC AA ACACAAAAAAACAAAAAAAGAUUAUCUUC
GGAAA AAACAA/AAAACAA/AAAACAA/AAAACAANAA A AAAAAAC/ AAAAAACAAAAAAAGUGUAGCCUUCE
GAAAAAAA AAAAAAA AAAAAAA AAAMAAAA AAAAA A AAA AAAC AAASAAC AAAAAA CAAAGCUUCEG
€ AACAAA AAAAAAA AASAAZA AA AA AA AA AC A LAA CAA AAAACAALAAAAGUA A UUUCE
GG AAAAAACAAAAAAA AAAAAAA AAAAAAA AAAAAAY A A AAC AA AAAC AAAAAA CULCE
GGAAAAAAACA/AAAAACACAAAAACA AAAAACA AAAAA AAAA A. AAACAAAAAAACAAUUUGUUCG
AAAAAU AAAAAA AAAAAAA AAAAAA AAAAAA A AAAAC AAAAAUAAAAAAAC U GUGU CG
CAAAAAAACA/AAAALACA AAAA CA ALA A ALA A AAACA A AAAC AAAAAA GGAUCCUUGC
751100 GAAAA AACAAAA A CAAAA ASCAAAA AZCALAA A AAACA AACAAAAA AC
737100 G AAAAAU A A AAAAAA AAAAA  AAAAALU AAAAC AAAAA U
73100 GG AAAAAAU AA AA AA AAACAAAAAAA AA A AA AAAC
721100 GG AAA AA A'AAASA ACAAL A ALAAL A ALAA GA A A G
717100 GAA AAA GAA AAAA A AAA AGA AAA A A AAG A AAUA
69/100 GGAAAAAAAC A AAU AAA A A AAA CAA AAAAU A  AAA
687100 =
677100 GGA A A AAAAAAAA A A A A AAAAA A AAAA
65/100 GGAA AAAAUA A AAAUA A AAAUA A AAAUA A A A AAAA
647100 = AARA AALA AAAA AALA AALAAU
647100 GG AAAAAA AAAAA A AAAAA AAAA AAAA
64/100 GE& A AAAAU AA CAA A UA AAAAA A AAAAA
62100 GGA AAAAAU AAAAAU AAAAAU AAAAAU AA AA
60 /100 G AAA A | AAA AA  AAA AA | AAA LA AAA AA
60 /100 GGAAA A AGAA A AAGAA A AAGAA A AAGAA A A
597100 GG A AAAA AA AAA G AAA CA A
597100 AALA ALA ALA
507100 G A AAAAAG AAAAA G AAAAA
57/100 G A AAA U A AA A A AAA
577100 G A AAAA A’ AA A A’ AA A A
577100 GGAAAAA AA A AG
57/100 GAA AAA AA AA AA AUA AAAA
56 /100 GAA AAAA A AA’ A A AA A A AA A A AA A
551100 A AA A | AAAITA aaA Al AAA A | AAA A AA

AAAA AA AAAAG
AA AUAAAAAAAC AA CGUUCE
A AA AGAAAAA
AR A AA AA
ACA AAA AAAAAA
AU A AA AAAA AAAUAUAU
AUAAAA AAU AAAAA C
AA A AAA AAAAAAACGUUA GUU G
AAAAAAC AA AU AAA A uuecuuce
AA A U A AAAA C A cUUCE
A'A A A A A A AAAAAAA AU AGUUCGEG
A A A AAAA AAG UGUACU c@
AG AAAAAUAAAAAAAGCAL GCUUC
U AAAAAAU A AAAAC
AA G AA AA C
A AAGC A | AUAAAAAAAGCGUGACGUUCE
AAA A A AAA  GC G ce
AA GA A UAAAAAAA GG UG Ulce
A AAC AA AA CGC CUUCE
A AA AG AAAAG GG/ UUC
ANAG TAAAANAACGAUACCUUCE

AA
AAG A A A

ALA ALA

G AAAA G AAAAA

AAACAA AAAA

AA A A AA A
AAA AC AAA

AA

But here the mess starts both before and after the letter other than A’s. But stil way better than
Intrinsical frequency 8.
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#k Intrinsical - Frequency 7

Synthesis score ¥ Sequence

min max search

97 1100 ceaaanaadcarananacasAaanalcaraaaaacaA Al ACAAAAAANCAA AAAACARAAAAAG cuucle
GAAAAAAACAAAAAAACAAAAAAA AAAAAA AAAAL ALAAAACAAAAAAAC AAAAAACA CGUCUULCG
GCAA AAAACAZAAAAANCA AAAAACA AAAANCA AAAA CAA/AAAACAAAAAAACAAAAAAAC A AGUUCG
G AAAAAA |G AAAAAACAAAAAAA A AAAAA A AAA A‘AAAAAC- AAAAAACAAAAAAAG cuuce
GAAAAAAACA AAAAACA AAAAACA AALAAl A AAZAAC AA AAAC AAAAAACAAAAAAA C GCCGUUCG
GGAAAAAAACAAAAAAACAAAAAAAICAAAAAAACALZAAA Al AA  AAACA AAAAACAAAAAAAGCUAC CUUCE
GCAAACAAACAAR AAAAACAA AAAACAA AAAACAA AAAAC AA A/ACAAAAAAACAAAAAAAGAUUAUCUUC
GG AA AAACAA AAAACAA AAAA|CAASAAAACAACAA A AAAAAAC AAAAAAICAAAAAAAGUGUACCULUCG
G AAAAAA AAAAAAA AAAAAAA AAAAAAA AAAAA Al AAA AAAC AAASAAC AAAAAA
G AACAAA AA'AAAA AACAALA AA AA AA AA AC A LAA |CAA AAAAICAAZAAAAGUA A UUUCG
GGLAAAAAACAAAAAAA AAAAAAA AAAAAAA AAAAAA. A A  AAC AA AAAC AAAAAA cuucle
GGAAAAAAAICAZAAAAACAAAAAAAICA AAAAAICA AAAAA AAAA A’ AAACAAAAAAACAAUUUGUUCG
AAAAAU AAAAAA AAAAAAAl “AAAARA AAAAAA| A AAAAC AAAAAUAAAAAAAC U CUGU CG
CAAAAAAACAAAAAAANCA AAAA |CA ALA A ALA A AAACA A AAAC AAAAAA GGAUCCUUGC
GAAAA AAICAAAA ANCAAAA AC|CASAA AACALZAA A AAAlca AACAAAAAR AC
e AAAAAU A A AAAAAA ALAAA  AAAAAAU AAAAC AAAAA U
GG AAAAAAU AA AR AA AAACAAAAAAA AA A AA AAAC
721100 GG AAA AA ANAAAAA AAAAA A AAAAL A AAAA GA A A G AAAA AA AAAAG
711100 GAA AAA GAA AAAA A AAA AGA AAA A A AAG A AAUA AA AUAAAAAAAC AA CGUUCG
69 /100 GGAAAAAAAC A AAU AAA A A JAA CAA AAAAU A AAA A AA AGAAAAA
68 /100 G AA A AA AA
67 /100 GGA A A AAAAAAAA A A A A AAAAA A AAAA ACA AAA AAAAAA
100 GGAA AAAAUA A AAAUA A AAAUA A AAAUA A A A AAAA AU A AA AAAA AAAUAUAU
64 /100 e AAAA AAAR AALA AALA AALAAU AUAAAA AAU AAAAA C
647100 GG AAAAAA “AAAA A SAAAA AAAA AAAA AL A AAA AAAAAAACGUUA GUU &
64 /100 GG A AAAAU AA CAA A UA AAAAA A AAAAA AAAAAAC AA AU AAA A
62 /100 GGA AAAAAU AAAAAU AAAAAU AAAAAU | AA AA AA A U A AAAA C
60 /100 G AAA A | AAA AA  AAA AA  AAA AA | AAA AA A A A A A A A AAAAAAA
60 /100 GGAAA A AGAA A AAGAA A AAGAA A AAGAA A A" AA A A A AAAA AAG UGUACU CG
597100 GG A AAAA AA AAA G AAA CA A  AAG A A A AG AAAAAUAAAAAAAGCAU GCUUC
AALA ALA ALA ALA ALA AA U AAAAAAU A AAAAC
G A AAAAAG AAAAA G AAAAA G AAAA.L G AAAAA A AA G AA AA C
G A AAA U A AA A A AAA AAACAA AAAA A AAG A AUAAAAAAAGGUGACGUUCG
G A AAAA AL AA A AS AA A A’ AA A A AA A AAA A A AAA  GC G ce
GGAAAAA AA A  AG AAAA AAA AAC AAA AA GA A UAAAAAAA GG UG U CG
GAA  AARA AA AA AAC AA AUA AAAA A AAC AA AA CG cuuce
G'A AAAA A AA’ A A AA A A AA A A AA A A _AA AG AAAAC GG UUEC
A laa a |l aaala aaa al Aals A | aan a ARAG TAAAAAACGAUACGUUGE

Triloop patterns

| find the high prevalence of U’s at next base before the triloop interesting. It happens both
before third pair base, C, G and A. Earlier | showed that a preferred triloop pattern was an next
pair A followed by closing base C for a triloop. Notice that my winner (first design) do carry this
pattern. However | now do realize that the U pattern might be caused by the original design
having such a preference.
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Fiskers sweet triloops D2
Synthesis score : 97 / 100

Total:
31771 kcal

But to sum up the new overall pattern for this lab is that Pyrimidines (C and U are high at the 5’
side of the triloop. And in the loop as well

Also take note of the high prevalence of U’s in the triloop among the highest scoring.
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ik Adding some sweet triloops

Synthesis score ¥ Sequence
min max search

Fiskers sweett 97 / 100
U hat 95/ 100
Mat - Mod of Zanna 94 /100
Steve's UUG tri 94 /100
Sweet 3loops gamma 94 /100
UGU hat 94/ 100
Sweettetraloopdes3

Sweet Loops |

Fiskers sweet t...

Sweet loops 2

JR_SweetTriloop. .

Steve's UUC tri...

Steve's UUU tri...

Mod of wotm's 5.

UAU hat

Sweet loops 3

sour triloop candy

Sweet Loops Il

Circle Ith (C...

Fiskers sweett. ..

Sweet Loops lll

Circle It 1 (UA_.

asst-3

When is a trilo..

Sweet loops 1

Sweet Thing !

Sweet Triloops 1

triloop colorin....

Solution 2

Sweet 3loops alpha

Something Sweet...

TW series #12

ST V1

AST -1

ASSTI3

Mat - Adding so...

0ld Blue Eyes Cc CGCAC cC CAGC C AC CAAGCA
SweetTetraloopsdes1 GGACACGUCGCACAUUUA UAUGAGGACGUGAAGCGCCGGUU

| also find it interesting that while only barcode and orange marked boxes are shifted, some of
bases in stem area going unprotected, are at the same spot. (Blue marking)

c

c

c

c

c

[+]

c

c

c
CAAGAC/ICCAC c
AAGAGAUAC c
AGAACGA c
AGAACGAUC c
CAAGAAUCGC c
CAAA c
CAAGA [+]
AGAAC c c c
AAGCACACC c
CGAAGCC c c
CAAGACGAGC c
c

c

c

c

c

[+]

c

c

c

c

c

c

c

c

c

[+]

Cc

c

(=R X2 X5

AAGCAUAUC
CAAGCC c
CAAC cC

ACAACUAGCUC
CAAGAGCCAC
CCAA (¢}

AAGCAAC
CAAGAAUCGC

AAAACACA

ACAAGCGC c
ACAA CCGAC
CCAACGCCGAC
ACAAGCACUCC
CACGA cuc
ACAA [+]
CAA ClUAC

aooooooaonoooonnanooon

>00
PEPPOPCPPPPOPCEE

Qjcre
cooonooooooononooononnoooonneonoaoonnn

PPPOPOPPPPPPPEPPE P PP R PP PR PP R EERED
Qoooo0oo0o0OO0OO0000000000000000O0000000
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnna

PP PR PERPPRERPPERPP PR PR PP R EPERP

ok Adding seme sweet triloops

Synthesis score V¥ Sequence
min max search

Fiskers sweet t. 97 /100
U hat 95 /100
Mat - Mod of Zanna 94 /100
Steve's UUG . 94 /100

94 /100

94 /100
Sweetletraloopdes3 937100
Sweet Loops | 93 /100
Fiskers sweet t... 91 /100
Sweet loops 2 917100
JR_SweetTriloop... 917100
Steve's UUC tri 90 /100
Steve's UUU tri_. 90 /100
Mod of wolm's 5. 897100
UAU hat 89 /100
Sweet loops 3 897100
sour triloop candy 897100
Sweet Loops | 897100
Circle It (C... 867100
Fiskers sweett... 86 /100
Sweet Loops Il 86 /100
Circle It (UA 84 /100
asst-3 841100
When is a trilo. . 841100
Sweet loops 1 84 1100
Sweet Thing ! 837100
Sweet Triloops 1 83/100
triloop colorin.... 82/100
Solution 2 821100
Sweet 3loops alpha 81/100
Something Sweet... 817100
TW series #12 807100

80 /100

80 /100

807100

Mat - Adding so...
Old Blue Eyes
SweetTetraloopsdest

Like other of its siblings, this longer stemmed design has generally more crappy barcodes.

Triloop + 1-1 loops

| find RedSpah’s winner rather curious. Mine didn’t hold in the tips.
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What | see for his loops is a phenomenon | have seen before for loops attached to multiloops.
By turning down the energy in the 1-1 loop (Opposite having full power by using two GC closing
basepairs for the 1-1 loop) it seems to bring relief to the small triloop. This compares to having
closing base pair energy turned down for Multi Loop with an internal loop attached. Mainly it was
the multi loop closing base pair that was adjusted on. But it generally seem to help to not go full
power in these attached loops.

So these holding tips have the rather low energy -1 for a 1-1 loop. Mine had an energy of -1,7.

Not as high as could be. | will go through them to see if this pattern continue. That very high
negative energy = breaking, middle holding and really low breaking too.

238



Wk Short Neck and Split Ends

s (5L

-47.8 kcal *s
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Mythed III
Synthesis score : 98 f 100

Total:
-47.8 kcal

I will shoot pictures of the designs that holds in the triloop tips according to the estimate.

These ones doesn’t look too strong, but estimate says they hold. They are close in energy for
1-1 loop in RedSpah’s winner. Also these employ an AU closing for the 1-1 loop.
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Based on PDB 1XWU
Synthesis score : 93 / 100

Total:
-35.3 kcal

Actually one of my tips holds. The top one holds in estimate, though not looking too stabile. So
-1,7 flies in some cases. However the bottom one with more negative energy breaks. As did the
ones with very low negative energy or positive energy in the 1-1 loop, in an earlier design.
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Fiskers short neck
Synthesis score : 92 / 100
.

Total:
-35.7 kcal

It is the same in this one. Top one holds, bottom one breaks. It looks like my U in the triloop tip
made it more unstable than the all A’s in this one.
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sn&se-3
Synthesis score : 92 f 100

Total:
-39.7 kcal

Top one is holding

243



*

SNASEf3
Synthesis score : 90 / 100

Total:
-40.2 kcal

However here is one low energy one. Top one is holding. That was rather a surprise.
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cherry
Synthesis score : 89 / 100

Total:
-27.5 kcal

Top one is holding. Actually it is mainly the top one that is holding. Only RedSpah’s winner has
both tips holding.
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Banana Split Ends I
Synthesis score : 87 f 100

Total:
-36.7 kcal

Top one holding.

&

g
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cherry

Do o)
?

2
=]
L]
~—
=1}
=]

Synthesis score :

Top one folds
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MatMod 2 - Jieux - Short Neck and Split Ends
Synthesis score : 85 f 100

Total:
-38.5 kcal

Hmm, this high negative top one is holding too. There went my theory. Still the ones around -1
and -1,1, seems to be safest. And to some degree -1,7
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AUA triloops

Synthesis scere : 84 / 100 &

Total: 20 *
-27.1 kcal @“D

These has a good energy range, but the GU spit things.
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Split Ends B
Synthesis score : 84 / 100

Total:
-42.9 kcal

I noticed that the designs that had rather stable SHAPE data around the notorious hard to make
all blue 1-1-1 multiloop, had a rather high GC content. Usually multiloops prefer not having too
heavy GC-pairing around them at next pair also. Meaning that having two GC-pairs at each
closing quad in a multiloop most times will be unnecessary most of the time. (one is often fine)
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% Short Neck and Split Ends

Synthesis score ¥ Sequence
min max search

Mythed Il 98 /100
Fiskers short n_.. 95/100
Based on PDB 1XWU 93/100
Conditioner (4 ... 92/100
mod of Eli's st. 92 /100
Mildly Sane (Sh._. 927100
GUG triloops 92/100
snése-3 92 /100
Fiskers short neck 921100
Banana Split En... 92/ 100
SNASER3 90 /100
UuU triloops 90/100
Blue Splits - B__ 90/ 100
Mid-air splits 89/100
cherry 89/100
neCk and Umbrel.. 89/100
Conditioner (4 ... &7 1100
SN-1 87 1100
Mat - Short Nec__. 87/100
JR ShortSplit R... 871100
snése-2 871100
Turtleneck and 871100
JR_ShortSplit_R 87 /100
Banana Split En.. 871100
Banana Split Ends | 877100
MatMod 2 - Jieu. . 85/100
Arrasobi 85/100
Enre 85/100
Split Ends B 847100
Mat - Short Nec... 84/100
AUA triloops 841100
U Spilitter - Br_. 847100
SN-SE V2 821100
Short & Split 3 82/100
Shortneck-split... 827100
Spiit Ends 3 81/100
Split Ends 2 81/100
Spiit Ends 1 817100

Here it stands much more out, that the ones that are most stable (dark blue) around the
multiloop (marked in orange boxes) are the ones that are having G and C’s there. This is an
unusual pattern for a multiloop as the multiloops most often does best without this extra GC
backup behind the closing base pair and to sometimes go wrong if that is added.

(7]
CGCAC

CA
ACAGC
A c c
ACA
ACAGCAC

ACACGAUAAC

CAAGCUAGA

CACACGAAC

CA c A

]

o000

A A [+
CGCCACGAC
CAAGAUACA
CAAGAC c
CAGAA AC
CACAA AC

CAUA
CAAA
CAAA
CAUA
CAAA
CAAA
CAA
AGCAAACA A CCAGAAACA
AGAAACA A CCAGAAACA
CAAA CAAA
CAAA A ClA| G A
CAAA
CAAA
CAAA
CAUA
AAAC
CAUA
CAAA A 2 CA ACCUC
AGCAAA [+] A 2 CACGCGCC
CGCGCA cuc CA AAACACAUC
UGGGUCGCGCAG A G A & : UAAGACAUCUU
A CGC A AlGA 8 s ACA ACAUC

oonooooooaoanoaonoonnon

onoocon»»

(2]
OO0000O0000

e 0p

[}
I3
B A A A A A A S A P Y

o@ooaoooooooaaoannoooaaooaoanooanonnnn

¥k Short Neck and Split Ends

Synthesis score ¥ Sequence
min max search

Mythed lll
Fiskers short n_.
Based on PDB 1.
Conditioner (4

49 60
UG AA G cuuce
CGCAACGG 2 u ceG
AARCA GA u G
GCAUAGGG g Guuc
CGCAA GG 2 Guuce
UCCAUG| 2 u G
GCGUGGE A GAUUCG
GCAAAGG CA C AsrCcUU &

UAGGCUGA GG AGUCCGUAGUUCG
UGUAUCU u uuc
GGCAAAGG uuce
GGCUUUGG AUUCG
CUCAAAGU
CGCAAAGG

G ACAAAGA
UCAA -~ GC
AGCAUAGG

UAGGCAAA G|
CGCAAAGGG
AGGAUACG u
GGGCAAAGG < C
GCAAAGGG A 3 AGCAG C UUCG

JR_ShortSpiit_| CGCAAUGG ] GCUAAGG A 2 CA u cG

Banana Spiit En... A AA AGAAA A GA CACCUUCG

Banana Split Ends | G AGAAACA A AGAAACAHG 2 GA u cG

MatMod 2 - Jieu... GCAA GG GGCAAAGG C 2 CA Guuce

Arrasobi GEGCAAAGG GGCAAALGG 2 uuce

Enre GEGCAAACE A A GGCGAUG 2 ACG UGGcUUCG

Split Ends B G GCAA cG u AGUGC AAGE Al A A [+ cG

Mat - Short Nec... GEGCAAAGGC AU GCAAAGG A CAGA uce

AUA trilcops. GE& AU c& GGCAUAGG AA u AUUCG

U Splitter - Br... GUAGUGAA A UGAAACUG cuu

SN-SE v2 fef e uUa G G GGC AGGC A uuc

Short & Split 3 UAAUGCAAAGGGUU UGCAAAGG cucjuuce

Shortneck-split... G AA GG UG AAAG uuce

Split Ends 2 GEG GCE G GG GG uu

Split Ends 2 GGLC GCAG CUGGCAAAGG UAAG cCuU Cc6&

Split Ends 1 [Flea Eclilifa Euaa cualgclifEclgu ACA Acauciulice

Mildly Sane (S|
GUG triloops
sndse-3

Fiskers short neck
Banana Split En_..
SNASER

UUU triloops

Blue Splits - B...
Mid-air splits

u GEeCceUGGcGE
GCAA/AGE
GCAUAGCGGC
ucuaucu

] GCAAA G UA
GECcUUU GG
AGUCAAAG
GGUUACGG

P PQPPPPRPRPFPP

cherry CGAGA TACIIC

neCk and Umbrel... CGAAAC

Conditioner (4 ... AGCAUAGCGU A
GEGCAAACG
CGCAAACE A
UGCAUAGCGAG
G GCAAACGEG

@

ACGCAA GEGGUA

) o
PPPPPPPCPPPPPEPPEDPPPPPP

So this stubborn multiloop seem to wanting them is sort of poetic justice. Checking old labs to
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see if this is also the case there.

And the answer is yes. :)

substructure: (O 0yttt rad)
filterBy:

groupBy: M | 3TN | MHNHH
rankBy:

lab 1ds:

min score: 50

max score:

min count:

subsequence:

omit sequences:

omit structs:

require structs:

mode: O summary @ base
flags: [N3just labs [Clgroup by lab id (nid)
lab type: [early Lab [Mcloud Lab

@ RedGreen
[1full SHAPE data

Jcsv
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[ cluster ] [ count ][ score ] [ rank ]
(ALL) 214 94.23 78.23
[clelciclolelclelclelelotil 94 90.93
BBU~EENUEET 1 94 88.47
UEE~UCECECER 1 92 §7.13
GcecGeeaecee 1 93 §7.07
BOE-UEEAOEEE: o5 86
BCBuACBCECEC 1 94 86.07
UCBUACECECER ¢ 94.25 85.73
GOBECCECECEE: > 8s.¢
Bc@rucBuncEe 2 92.5 85.6
EOCADEGECEEE: o> 852
ABBECCEUAEEG: o5 oS
UCBCECECECER 2 94.5 84.73
ACBEECBAUCEU ¢ 96.33 84.7
EEE~UEE~UEEE 1 93 84.67
uBB&ccEBccen 1 91 84.53
BOBECCEATEEE: o3 84.¢
CCECBCEnuCES 2 96 84.37
ErBurEE~UEUE 1 91 §3.93
B8cruBcBcce 1 94 83.87
UCBCBCEECCER 2 94 83.37
BccruBBCECEe 1 93 83.27
BOBOAEEEGEEE: o0 832
CCBUACBCECEE 1 96 83.07
GOCCEEEAGEEE: o1 s2.¢
B&&cEcrcBucc 1 93 82.53
ACBCBCEECCEU 1 98 82.27
ACBECCECECEU 2 96 82.14
BBucErBeEcec 1 93 81.87
GGCCGGCCEGLT S 92.4 8l.61
CCBCBCEURCEE 2 95 81.57
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substructure: (02 ety ad)

filterBy:

groupBy:

rankBy:

lab ids:

Min SCore: 50

max sCore:

min count:

subsequence:

omit sequences:

omit structs:

require structs:

mode: O zummary @ base @ RedGreen O CBNF O CBTF O CFNB
flags: [just labs [Cgroup by lab id (nid)
lab type: [CEarly Lab Mcloud Lab

full SHAPE data

@crTE Cjson D csv
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’ cluster ” count ” score ] ’ rank ]

(ALL)

214 94.23 78.23

’ count ” score ] ’ rank ]

94 90.93 [ details |
94 88.47 [ details |
92 87.13 | details |
93 87.07 [ details |
96 86.4
98 86.27 | details |
94 86.07 | detais |
96 85.73 details |
92 85.6
92 85.6
93 85.55 [ details |
96.2 85.24 [ details |
93 85.2
98 85
94.5 84.73( details |
93 84.67 | detsils |
91  84.53 details |
93 84.4
96 84.37 [ details |
91 83.93 [ details |
94 83.87 [ details |
94 83.37 details |
93 83.27 | details |
98 83.2
96 83.07 [ details |
92 82.87 [ details |
91 82.6
93 82.53 [ details |

There is a very high degree of GC’s also for next pair after the multi loop closing base pair, in

the highest ranked 1-1-1 multiloops. Not always, but a rather high tendency still.

They also seem to have a certain like for double same turning basepairs.

A

A

9

[

90.93 | details
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i cluster I I count || score ] [ rank

(ALL) 214 94.23 78.23 | details

BGGGCCECECCC L 94 90.93 | details

23 Feb 2014

Really big loop coil

Now there is a high error rate for the data.

¢ Really big loop coil - Classic science toy

Me Roadmap Puzzl

Title Synthesis score ¥ Sequence

search min max search

Really Big C/U .. 96 /100 UAAAAAAAAzg\AAAAAAAAAAAAAAAAAAA‘B AAAAA’AAAAAAAAAAAAAAAAAAAA”AU
slank 69/100
Extremelyl Curi... 674100 GAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAARAAAAAAAAAA
Slinky 2 - Jieu 671100 GAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Big Loop #3 66 /100 A
AllA's 667100 AA
Loop Coil ll 657100 GAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A
My Toy 641100
Loop Coil Il 637100 GAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARARAAAAAAAAAR
Really Big U/C .. 627100 CUAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Mat - Really bi._. 247100
Big Loop 241100
Really Big CIC . 23100
Classicrsw 2 234100
Loop Coil | 23/100
Fiskers really 221100
All A's with UU... 22/100
My Second Toy 221100
22/100
21/100
21/100
214100
214100
Slinky Poly A's. 21/100
B1G.1 214100
Mat - 20/100
C 2 204100
20/100
204100
20/100
Allernate AU 20/100
Big Loop #2 19/100
All Wound Up 19/100
Slinky Poly A's... 197100
JR ReallyBiqCoi... 19/100
BLC V1 187100
B1G Il 18 /100
Slinky 3 - Jieu... 15/100

Actually this was not what | expected at all. The lower scoring designs got fully protected in the
loop. And for some of the designs that did carry the typical early A protection pattern, it was
actually reversed, so they were reactive. Another thing. This time there was a different cut off
pattern. It was later than with the shorter sequences. Here it was around 45 base length
whereas for the slightly shorter big loops was around 40 bases. So this pattern changes length
depending on length of the stretch of single A’s too.

The SHAPE data is having the wrong colors due to the error rate. Yellow becomes squeamish
yellow and blue becomes real blue and nothing else.
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3k Really big loop coil - Classic science toy

synthesisscore ¥ Sequence

search

967100 UAAAAAAAAZJ‘\AAAAAAAAAAAAAAAAAAAW

697100

677100 GAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
671100 GCGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
66 /100 A
66/100 AA
65/100 GAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
64 /100

637100 GCGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
627100 CUAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
247100

247100

237100

237100

237100

227100

227100

221100

227100

217100

217100

217100

217100

217100

217100

20/100

207100

20/100

20/100

201/100

207100

19/100

19/100

19/100

19/100

18/100

18/100

15/ 100

Hyphema: hows perusing your lab results going? [2:32 PM]

Hyphema: sounds like the error rate is too high [2:32 PM]

Nando: err, is it? :P [2:32 PM]

Hyphema: : ) [2:32 PM]

Nando: | didn't have that many projects in the runs, so it's kinda ok, but still annoying [2:35 PM]
Eli Fisker: morning Hyph hi Nando [2:36 PM]

Eli Fisker: Yes, error rate is high for most labs | have looked at this far [2:36 PM]

Eli Fisker: So I'm not sure how much the results are to be trusted [2:37 PM]

Nando: | would say, they are on the bad-smelling side of the untrustworthiness [2:39 PM]

Eli Fisker: Yes, I'm leaning to that side too [2:39 PM]

Eli Fisker: | can even see it in the SHAPE colors [2:40 PM]

Eli Fisker: | mean | noticed some time back that some designs looked special [2:40 PM]

Eli Fisker: and those happened to be those with high error rate [2:40 PM]

Eli Fisker: They gets squeamish yellow and strong blue [2:40 PM]

Eli Fisker: not much in between [2:40 PM]

Eli Fisker: so they sort of look like SHAPE data with advanced mode turned of [2:40 PM]
Nando: yes [2:40 PM]

Eli Fisker: And | see this a lot [2:41 PM]

Eli Fisker: In particular for my intrinsical frequency [2:41 PM]

Eli Fisker: Plus the pattern that turns up in my Big loop coil lab, is actually reversed, compared
to what | expect [2:41 PM]

Eli Fisker: | mean, the pattern turns up where | do expect it, but the shape colors are reversed
between blue and yellow [2:45 PM]

26 Feb 2014
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Note on the high error rate in the lab data or Perfect recipe for Bad RNA
On Feb 25, 2014, Eli Fisker wrote

Quest for RNA resonance contamination

Hi Rhiju!

Nando and | have started wondering if it was my intrinsical frequency labs with the long
stretches of single A's + frequencies, that made the error rate for the latest lab batches
explode?

(Chatlog from 23 Feb 2014)

Hyphema: hows perusing your lab results going? [2:32 PM]

Hyphema: sounds like the error rate is too high [2:32 PM]

Nando: err, is it? :P [2:32 PM]

Hyphema: : ) [2:32 PM]

Nando: | didn't have that many projects in the runs, so it's kinda ok, but still annoying [2:35 PM]
Eli Fisker: Yes, error rate is high for most labs | have looked at this far [2:36 PM]

Eli Fisker: So I'm not sure how much the results are to be trusted [2:37 PM]

Nando: | would say, they are on the bad-smelling side of the untrustworthiness [2:39 PM]

Eli Fisker: Yes, I'm leaning to that side too [2:39 PM]

Eli Fisker: | can even see it in the SHAPE colors [2:40 PM]

Eli Fisker: I mean | noticed some time back that some designs looked special [2:40 PM]

Eli Fisker: and those happened to be those with high error rate [2:40 PM]

Eli Fisker: They gets squeamish yellow and strong blue [2:40 PM]

Eli Fisker: not much in between [2:40 PM]

Eli Fisker: so they sort of look like SHAPE data with advanced mode turned of [2:40 PM]
Nando: yes [2:40 PM]

Eli Fisker: And | see this a lot [2:41 PM]

Eli Fisker: In particular for my intrinsical frequency [2:41 PM]

Eli Fisker: Plus the pattern that turns up in my Big loop coil lab, is actually reversed, compared
to what | expect [2:41 PM]

Eli Fisker: | mean, the pattern turns up where | do expect it, but the shape colors are reversed
between blue and yellow [2:45 PM]

Nando: @Eli: maybe this all simply means that the current technology in our pipeline just cannot
deal with poly(N) [2:48 PM]

Eli Fisker: Nando, yes, that could very well be [2:48 PM]

Nando: and maybe we should just leave that topic aside, until it does handle it properly [2:48
PM]
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Eli Fisker: So the longer they get, they might actually cause trouble to the other labs too? [2:49
PM]

Eli Fisker: This is what | guess [2:49 PM]

Nando: not sure Eli, but it could be | think [2:50 PM]

Eli Fisker: RNAions [2:50 PM]

Eli Fisker: like Prions [2:50 PM]

Nando:

the one thing | got back from the Dimers labs is that there are

interactions between separate and unrelated sequences [2:50 PM]

Eli Fisker: RNA that makes other RNA turn bad :) [2:50 PM]

Nando: but then, it's all a matter of concentration, how strong the effect will be [2:51 PM]

Eli Fisker: | wish there was an easy way to see which lab was in which batch [2:51 PM]

Eli Fisker: Because then it would be easier to come with a qualified guess on what may have
caused the trouble [2:51 PM]

Nando: that should be priority number 1, yes, totally agree [2:51 PM]

All my intrinsical frequency labs had relatively crappy barcodes and low scores. Well
except for one (Intrinsical Frequency). This lab let people pick frequency and colors
themselves. While the others had locked frequencies. This one does not either have
crazy high error rates. (It is the first of them | suggested. Only there is some error on the
lower scoring designs. But I'm thinking what could be the cause of the trouble in the
other labs and explain why this one is rather untouched, is not just the length of A's, but
also the repeat frequencies could interfere.

Another loose thought, if my labs are interfering with the other labs, perhaps part of the
barcode issues may come from this. Both Mat and | have from the start suspect that the
barcode would cause trouble. So | still very much thinking the barcode itself is causing
trouble, but perhaps there is an additional reason.

| have some proof of that growing length of single bases/single A's is causing increasing
amount of barcode distress:

| made 3 "relaxed multiloops with 5, 6 and 7 single bases between the stems. They
scored fine results in lab, as folks were able to break the A's pattern in the multiloop
ring, however there still was a growing barcode distress with increase in multiloop ring
size. My latest lab Very relaxed Multiloop, had 9 single locked A bases between the
stems. Result, not a single winner and crappy scores and real crappy barcodes. And
what is interesting for all of these labs, is that they do not have long stems, like the
usual labs with crappy barcodes.
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| posted a report on my Very Relaxed Multiloop lab the other day.

https://docs.google.com/document/d/1M10g8e WGINMNvumXYNpd9W5P s9PJTJhvESf6xMp3
Ocl/edit#

Eli

To Eli, 25 Feb 2014

Yes, we noticed this independently. In our current order we have filtered out any sequences with
polyC or polyG, and will impose a hard constraint on future labs.

By the way, we are also retaking all the data from the last 3 rounds to get lower error rates.
However that will not correct for any sequences whose RNA folds are disrupted by other

sequences!

Rhiju

To Rhiju, 25 Feb 2014

Ah, that makes totally sense. These Poly C and G beasts are anxious to bind anywhere. | see
them as likely prion suspects.

I'm happy the data gets retaken. Ok. So most of my intrinsically labs are still in there. If it is only
the Poly C and G's causing trouble, then we should get much better data. However if it is also
the frequency of my other labs that also causes trouble as | suspect it might too, then there will
still be a rather high error rate. Since the Intrinsical lab with mixed frequency went fine. No
matter what it should makes us wiser on what really happened.

Eli

9 Mar 2014

JR’s Lets Break the barcode - Adjacent barcode version

I think that each nucleotide difference between barcode and main design, makes the design
take a slightly different barcode.
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https://docs.google.com/document/d/1M1og8eWGlnMNvumXYNpd9W5P_s9PJTJhvFSf6xMp3Oc/edit#
https://docs.google.com/document/d/1M1og8eWGlnMNvumXYNpd9W5P_s9PJTJhvFSf6xMp3Oc/edit#
https://docs.google.com/document/d/1M1og8eWGlnMNvumXYNpd9W5P_s9PJTJhvFSf6xMp3Oc/edit#
http://eterna.cmu.edu/web/lab/3534058/

sk JR's Let's Break the Barcode - Adjacent Barcode Version

Synthesis score ¥ Sequence
‘min max search

Adjacent barcode 3 987100
Adjacent barcode 987100
Mutatating good 987100
Recycled barcod 987100
JR's Let's Brea.. 987100
JR's Let's Brea.. 987100
Mat - JR Adjace... 971100
JR's Let's Brea.. 97 /100
Karate Chop! (B... 977100
U/U know nothin.... 96 /100
Recycled barcod... 96/100
BC-1 96 /100
Direatinin 96/100
Adjacent barcode 94 /100
LBTB-ABV V2 947100
GU Closing Pair__ 94 /100
Karate Chop! 2 ... 947100

94 /100

937100

937100

937100
Broken BC 937100
‘Ceoninat 937100
Break it 9217100
Meechl LBiB ABV 92/100
Bigediti 927100
JR_AdjBarcode_Sub2 90 /100
BtB Crossed + 2 907100
BarBreak#3 89 /100

aoooonononon

PP BB EEEEEEEEREREEEEEREEEERB B BB
P>EBBEBEEEEEEBIEEEEEBBEEEEEBEEED
000600000000 ANNANANNNONR00000
R S S S S S S S T
PEPEPPPPPPPPPPPPPPEPEPRPPPRPEPRPERED

oooobonnononannn

W JR's Let's Break the Barcode - 2 nt Dangling End Gap

Synthesis score ¥V Sequence
min. max search

100 /100
100 /100
987100
a8/ 100
987100
98/100
987100
97 /100
a7 /100
977100
96/ 100
967100
96./100
967100
947100
947100
947100
947100
937100
937100
937100
92/100
a0/ 100
90/100
90/ 100
887100
887100
877100
857100
747100

>
oo00DoNoOnoOn00

OQo0OO0000000O00O0O0N000O00000000
oooooooooooojooononononoooon
aoooooooooaooonananoaoonan

(2]
LR SR RN SRR LRSS R ER LR ER S ILE SR ]
O00O00O00O0O000O000000000000000000

PEEERPPEEREPEE R PR EREDD R
aoooooooooOoo0OOo0oO000O0O0O000
OO000O000O00000000000000000000000
PPP PP PPPPPEPEEPEPDEEEDPERPDDED
noooo0o0N0NNenN000R0N00nanNn0n0
PPPPRPPPPPREPERP R PP EE R P EEEER R
PrPEPPPPEEEPEEEEPPEEEDPEE DD ED
OO000O000O00000000000000000000000
OO0OOOO0OO0O00OO00O0O000O0000000000000000

ooo0
0ooo0
Qo0
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#k JR's Let's Break the Barcode - 3 nt Dangling End Gap

Synthesis score V¥ Sequence
min max search

981100
98 /100
98 1 100
98 1100
98 1100
98 /100
97 1100
97 1100
97 1100
97 1 100
96 1 100
94 1100
94 1100
941100
931100
931100
931100
92 1100
92 1100
92 1100
921100
92 1100
91 /100
91 /100
897100
891100
851100
857100
781100
75 /100

a

OoOO0000OO000000O00000000O00000O00
o

> ]
0
>
(2] >
>
oaoooconanon

2]
>
>

o
=

>
=
>

>EEEPPEEEE PR R E R
(1]
(2]

QOO0 OOO00O0000O00000000000000000
ooooonoOoooooooOonOooO0OoOoaO0o000O00
EEEEEPEPEEEEEEEE R PR PR
ooooonoOoooooooOonOooO0OoOoaO0o000O00
>EEEPPEPEEE PR EERR R
>EEEPPEEEE PR R E R
OOO0O00000O000000000000000000000
OOO0OO00O000O000000000000000000000

If you notice closely there is a difference between 2 and 3 nt dangling ends. Notice that the C’s
comes earlier in the barcode in the 2 nt dangling lab than in the 3 nt dangling lab. And there is
more of them in the first than the latter. So for the lab with 0 distance between barcode and
main design, | predict even more green and earlier. [Looks like my prediction held.]

And just like GU’s helps barcodes relax in designs with long stems, Brourds experiments with
non canonical pairs the same places, did real well too.

262



e

Uu /Ul - Brourd - Lab 'Let’s Break the Barcode - 2nt dangling’ R1 - Sub 2 (DU /fUU Mismatch)
Synthesis score : 100 / 100

Total:

Even Watermoon'’s crossed GU'’s fly:

263



* "
BreaKing bad 2
Synthesis score : 100 / 100

Total:
-47.4 kcal

For my lab experiments for the barcode and main design adjacent in this lab series, | reused a
stable barcode from high scoring designs in one of the sibling labs. The intention is that | will like
to know how the same design will do with the same barcode, so the only variance between
them is the size of the dangling end. That should give me a good shot at getting data on that the
the distance means something. If these experiment goes as | expect, this designs will score
lower than the one | borrowed from, as | think that barcodes next to the main design can have a
negative effect, causing more misfolds than if design and barcode is distanced a bit. This time |
picked from the 2 nt distanced lab, over the 3 nt lab, as | think the closer in shape the design is,
the more likely the transfer is to work. However | think that each of these labs will have a
difference in preference of barcode, just based on the distance the barcode has to the main
design. | think the closer they are, the more likely to interfere with each other they is, and thus
they call for different solutions to avoid that.
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FMN Binding Site Chemical Footprint - Round 2

Another thing | found curious when looking at the lab in this round where the aptamer is
reversed, is the clear bias for C’s in particular or U’s on the one side of the stem. And as a
natural consequence, red on the other side of the stem.

# FMN Binding Site Chemical Footprint

Synthesis score ¥ Sequence
min max search

98 /100 A
98 1 100 A
97 1100 A
97 1100 A
97 1100 A
97 1100 A
97 1100 A
97 1100 AAAAGCAAAC A
97 1100 AAAACGACCGAUC A
96 /100 AAACA CAUCAC A
96 /100 AAAGAGCAUCAUACA A
96 /100 AAAUAC A A
96 /100 AAAUACCA ACUA A
96 /100 AAAAACAC A A A
96 /100 AAAAACAC AGCA A
941100 AAACAGCA AGCA A
941100 AAACGAGC AGCA A
941100 AAACA c ACA A
94 1100 AAAAA A AA A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

20 63
A CGCCACAAAAC

CAAUAAC A 4 AAUAGAAUCAGAAA
E CA CAGCAGAAA
CUA ACAAAUACGC
AUAUAUAUCAACAACA
A AUCA AAAACAA
CUCCUCCACCAAACCGC
CA AAAAGC
AGAUC CAAAACGC
A ACAAGAA CCUA
A CAGAAAGCA
cucca AAAAGAGC
CA AAAUAGAGCAUC
C AACAAGCUCGAC
A AACAAGCAUCAAC
A CAAGAA AC
ACGCAAGAAAULCCCGC
AGACAAGAA c cc
ACAAAUA AAC
AUACAAAAA
c CAAGAA
(+] CAAGAA
CA CAAAUA
CUAUCAAAUA
C AACAA
ACAUAAACA
c CAAGAA
AAGCAAGAA
AGACAAUAA
ACACGAAA

=EEEEEEEE>
arFEo00R>

=
Q00O ononnn

arn

POPPRPPCPOOCOOOPOP

94 /100 AAAAA A ACGA
941100 AAACA
941100 AAACA
94 1100 AAAUAGCA c
94 /100 AAAUAGAUAGCA A
94 /100 AAAAACACGAUAUAA
941100 AAA
941100 AAA
93 /100 AAA
937100 AAA
937100 AAA
937100 AAA
93 /100 AAA
93 /100 AAA
937100 AAA
937100 AAA
937100 AAA
93 /100 AAAAGCAAA A
93 /100 GGAAAGAGUAGUCAUGAGG

(2]

(3]

rOOFRPQERPOPR
o

2]
»
rOCE0

(=]

»

>

>

»

=
PERPPPPOPPOPCPCEPPRBED

>
oco

AUAAAACAGAUCUAGA
ACAC CUAUAUAUA
CCGAA AAGCAUA ACA
CCAAAGAAA c (o} CA
CCAACAAACCAUCGA A
CGAAUAAAGCAUCCAGCA
AAAUAACCAGAUCAGA
[+] CUCAACGCC CuUCCA c CAUCAAGAA
CCAAAUAACCAUALUC A c ACGCAAUAA
ACGCAAAUAA A ACGA c ACGCAAAAA
ACGCUCAACUC cc CUA AUCCUAUAAAUAA
CCAAUAAACCA CACA CA CAACAAGAA
CCCAAAGAA CCUA A c CGCAAGAACCAC
AAACAACUA AACA CA A AAAAGC cuc
UCUAUGACUGAAAUAAACAGUCAUAGAGAAGGCAUGACUACGAAAACUGCUAGUUCGCUAGCAG

Q
noo0

Q

PR EFRERREDRR
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A
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A

u

Here is Nando’s winner with an unusual biased distribution of GC-s.
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http://eterna.cmu.edu/web/lab/3697468/

wfk FMN Binding Site Chemical Footprint
Hepta 2
Synthesis score : 93 [ 100

Total: .
-46.7 kcal

It might make sense that the Gs are the longest away from the part of the aptamer that has
most G’s. However I’'m surprised about how much this is actually biased. | wonder if the same
bias will occur with the reversed aptamer or it will be reversed also.

The other thing | also found striking was the high prevalence of U’s on the other side of the

aptamer as for using a (base 16) With a preference for this being either a U if a AU pair was
used or a or a C, if a GC pair was used. | would have expected a GC-pair to be first pick as
closing basepair as the other one was an AU. Interesting.
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4k FMN Binding Site Chemical Footprint

Synthesis score V. Sequence

min max. search

987100
987100
97 1100
97 1100
97 1100
97 1100
97 1100
97 1100
97 1100
961100
96100
961100
96100
961100
96100
947100
941100
947100
941100
947100
947100
947100
947100
947100
947100
947100
947100
937100
937100
937100
937100
937100
937100

>
>

>

EEEBEDBBBED D
EEEEEBREBEDRD
EErErrEREBERD
o
oocEroon
FPOCOOOCPEORP OO

= oorCcE
PEroP000R
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AA
AAAUAA
AAAGAAGCA

A A CGCCACAAAAC

A

A
AAGAAACGA A

.

A

A

AAUAGAAUCAGAAA
CAGCAGAAA

a0,
CCCACCAC
A A

AACAAACUAUAUAUC
CUCAAGCCCUCC
AAAGAAACACGCCC
AAACAACUA AAUA
AAAACGAA CAGCGA
AAUAAAGCAUCCAUCA
AAGAAAACCGAUCACA

ACGCAAGAAA

AGACAAGAA
ACAAAUA
AUACAAAAA
CAAGAA
CAAGAA

CCAAAGAAA c CAAGAA
CGAACAAA AAGCAAGAA
c

c
c ACGCAAUAA
AC ACGCAAAAA

CCCGC
c ccC

c AAC
CGAAUC

uz: AUACAAAA
AUCAAAA
AACACGCAAAA
AUCGCAAAA
CUAUA
CGCA
AA
CACAACAAAA
CACAGCAAAA
A ACAAAA
CCA CAAAA
A CAAAA
CAAAA
CAAAA
CAAAA
ACAAAA
AUAAAA
CGACAAAA
ACGCAAAA
A CGCAAAA
A CAAAA

c
A
A
[+

c
cc
c
A

CCAGCUCAAAA
c CUCAAAA

937100
937100
937100
937100
937100

=

ACGCUCAACUC AUCCUAUAAAUAA
CAACAAGAA
CGCAAGAACCAC

CAUACUAAAA

>E>ErPEEEPEEEREREDEDD
cooonoojooonoltononjooooaconosnoooolonoon

AAACAACUA LYY CA A AAAACGC cuc CGA AAA
UCUAUGACUGAAAUAAACAGUCAUAGAGCAAGCGCAUGACUACGAAAACUGCUAGUUCGCUAGCAGCAAAAGAAA

P PP PEPPPPPPPPEPPPPRPPPPPPPRPPPPRPPPP PP PP PP
PP PPEPPPPPPPPPPPPRPPPPPPPRPPPPRPPPP PP PP PP

A
[+]
cc
c

GGAAAGAGUAGU

29 Apr 2014

Return of the boost

8 May 2014

| put up my lab notes for the one paper lab Unconventional RNA Structure and Sequence

Design:

Analysis for mismatch lab

13 May 2014

JR’'s Let's Break the Barcode
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https://docs.google.com/document/d/1eb_RhEIyRtr-xobbdj4y8rGDlp7mG88n5LTHUrejNVM/edit#
http://eterna.cmu.edu/web/lab/4225779/
http://eterna.cmu.edu/web/lab/4225779/
https://docs.google.com/document/d/1II4Qb2ST2WFYg5uYhqKWhHe0o5PCoPRJGm5tS9fd_wg/edit#

sk JR's Le#*s Break the Barcode - Adjacent Barcode Version

) Adjacent barcode 3
Synthesis score : 98 [/ 100

Total:
-49_9 kcal

Actually here is rather an interesting result. | have earlier predicted that designs would do worse
with a barcode adjacent to the main design than if they kept a distance. Because | saw
barcodes do bad and sometimes fold up with the design itself. (Particular if the neck was short)
Something which | disliked. Now this lab has overall long stems and the design was already a
winner. So | suspect that we might not see the worst case scenarios for barcodes gone bad
when close to a short neck in a design of a winner, and the same lab setting.

Think this is an idea for a pilot project. That could be a way of showing that barcodes actually
affects designs differently depending on the main design. So take a 100 % design with generally
short stems and neck. Freeze it, make lab versions with different gaps and just add different
barcodes. | think it will look worse for the lab with least distance between barcode and design.
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But the lab with adjacent barcode has 18 winners, against 18 winners in the one with two base
distance and 14 for the 3 base distance. And actually the SHAPE data is much more calmer for
the main design in the ones with zero or small distance. Well, thats except for the barcode.

Earlier | have said that designs with generally long stems often has a crappy barcode. This is
the case here too, even if the starter design was originally scoring 100%.

The overall picture for these labs is the following. The closer the barcode is to the main design,
the worse it fares. (Barcode gets yellow, right side in the pictures) So perhaps the bad barcode
is a price worth paying for nicer data in the main design?

uk JR's Let's Break the Barcode - Adjacent Barcode Version

Synthesis score ¥ Sequence
min max search

Adjacent barcode 3
Adjacent barcode
Mutatating good. ..
Recycled barcod...
JR's Lel's Brea.
JR's Lel's Brea.
Mat - JR Adjace...
JR's Let's Brea.
Karate Chop! (B..
U/U know nothin...
Recycled barcod...
BC-1

Direatinin
Adjacent barcode
LBTB-ABV V2

GU Closing Pai
Karate Chop! 2 ...
Bearcode

W/C nothing - B__.
Breakadjacent -...
BTB-1

Broken BC
Ceoninat

Break it

Meechi LBIB ABV
Bigediti
JR_AdjBarcode_Sub2
BIB Crossed + 2
BarBrealdf3

sk JR’s Let's Break the Barcode - 2 nt Dangling End Gap

Breaking bad 2
UU/UU - Brourd
Barcode Goes By...
Omei JRLBB2 - 3
BiB Crossed GU

Break dance 2nt 1
Omei JRLBB2 - 2
Broken Code Il
Quartz i

Omei JRLBBZ - 1
Neck Echo

UM + UIC - Bro_
Impiosion (Brea...
JRLBTBC-ZNTDEGT3
BTB 2NT V3
Radioactive

pine

BB GU

Breaking in and...
Fisker testing _
IMxedit6-

Mat - JR's Brea...
Bad Barcode v1
BTB 2NT V1
Broken Code Il
Zaat

Best Worst Case
JRsB-the B2nides2

98 /100
98/ 100
98/ 100
98/ 100
98/ 100
98/ 100
97 /100
97/ 100
97 /100
96 /100
96/ 100
96/ 100
96 /100
94/100
94/ 100
94/ 100
94/100
94/ 100
93/100
93 /100
93/100
93/ 100
93/100
92/100
92/ 100
92/100
90/ 100
90/ 100
89/100

synthesis score V

min

100/ 100
100/ 100
98/100
98 /100
98 /100
98/100
98 /100
97/100
97 /100
97/ 100
96 /100
96 /100
96 /100
96 /100
94 /100
94/ 100
94 /100
94/ 100
93/100
93/100
93 /100
92/100
90 /100
90/ 100
90/ 100
8817100
88/100
871100
85/100
74/ 100

GGUUAUUCUUCG
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JR's Let's Break the Barcode - 3 nt D: ling End Ga
angl P

Esrere

BTB V3

‘Omei JRLBB3 - 3
Fisker breaking
All aboard the

JR_BBC_3niDangl...

Reversal of For...
‘Omei JRLBBS - 2
UU/UU - Brourd
Double U/U - Br..
Peanut Butter i.
Break dance—3 nt 1
It's broken for.
Class Presentat.
Jam it Up!! (Br.
Mat - JR's Brea. .
Breakaleg|
cedar

Mat - JR’s Brea. .
Coffee Break
End Cap 1

Break a Leg Il
Massively Disru...
Break a Leg Il
Sparkling il
‘Omei JRLBB3 - 1
Sparkling |
Solution 2

Class Presentation
Class Presentat.

http://eterna.cmu.edu/web/lab/3534130/

Synthesis scol
min ‘max

987100
987100
987100
98/100
987100
98/100
97 /100
97 /100
97 /100
977100
967100
947100
947100
947100
937100
937100
93/100
927100
927100
927100
927100
927100
91/100
91/100
89/100
897100
85/100
85/100
7817100
757100

http://eterna.cmu.edu/web/lab/3534128/

http://eterna.cmu.edu/web/lab/3534058/

There are growing error rates on the lab with a bigger gap.

Let's Break the Barcode - Adjacent Barcode Version

IconMaster
IconMaster

Eli Fisker

Eli Fisker
wateronthemoon
‘wateronthemoon
Hyphema
iconMaster
mat747
ViennaUCT
akhyatt

Eli Fisker
Brourd
hogiahoo
Hyphema
stamryjess
nascamut
‘wateronthemoon
ViennaUCT
salishoo
‘wiambeth
Brourd

Brourd
ViennauCT
Meechl
DHammond
Tesla'sDisciple
J

Maicolm

JR's Lef's Break the Barcod
JR's Let's Break the Barcod.
Recycled barcode from sibli

Mutatating good barcode fro.
Adjacent barcode

Adjacent barcode 3

Karate Chop! (Break the Bar.

JR's Let's Break the Barcod.

Mat - JR Adjacent Barcode V..

Direatinin

BC-1

Recycled barcode from sibli
U/U know nothing - Brourd -
Bearcode

Karate Chop! 2 (Break the B..

GU Closing Pair Barcode
LBTB-ABV V2

Adjacent barcode

Geoninat

Broken BC

BTB-1

Breakadjacent - Brourd - La.
UIC nothing - Brourd - Lab _.
Bigediti

Meechl LBtB ABV

Break it

BIB Crossed +2
JR_AdjBarcode_Sub2
BarBreakis3.

Sequence View options Advanced Sequence Search

[oNeXl[oN-NoNoNo] B~ Yo oN0)
>>P>>P P> >P>>
>>>>>> PP >>r>>
PP >EPPPPEP>>

c
CUAACUGHECG

uu
GAGAUGCUU G
AGUGUAUUE =G
GGUUAUUCUUEG
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>> >
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http://eterna.cmu.edu/web/lab/3534130/
http://eterna.cmu.edu/web/lab/3534128/
http://eterna.cmu.edu/web/lab/3534058/

JR's Let's Break the Barcode - 2 nt Dangling End Gap

Brourd
wateronthemoon
JR

Brourd
Tesia'sDisciple
Omei
Hyphema
Zanna

Omei
wateronthemoon
Brourd
Jjandersoniee
Omei

Redspah
Tomoeuzumaki
nascamut
faf3

Hyphema
TomoeUzumaki
Tesla'sDisciple
hoglahoo

Eli Fisker
naprat

mat747

Jieux

Zanna
nascamut
ViennalCT
mjensends
cataway

UU/UU - Brourd - Lab "Let's..
Breaking bad 2
JR_BBC_2ntDangle_Rnd1_Sub3
To Stabilial - Brourd - Lab.
BtB Crossed GU

Omei JRLBB2 - 3

Barcode Goes Bye Bye! (Brea.
Broken Code Il

Omei JRLBB2 - 2

Break dance 2nt 1

U/U + U/C - Brourd - Lab 'L
Neck Echo

Omei JRLBB2 - 1

Quartz

Radioactive

BTB 2NT V3
JRLBTBC-2NTDEGT3
implosion (Break the barcod..
Breaking in and shaping up
BB GU

pine

Fisker festing the barcode
Bad Barcode v1

Mat - JR's Break the Barcod

I fixed it 6 - Jieux - JR's.
Broken Code i

BTB 2NT V1

Zaat

Best Worst Case
JRsB-the-B2ntdes2

JR's Let's Break the Barcode - 3 nt Dangling End Gap Version

a
L4

JR

Brourd

Eli Fisker

Omei
nascamut
ViennalUCT
Brourd

Brourd

Omei

Iroppy
Hyphema
TomoeUzumaki
janetmason
wateronthemoon
Zanna

mat747
Hyphema
Zanna
garydfisher
Tesia'sDisciple
mat747
hoglahoo
Zanna
mjensends
Omei

RedSpah
rckt_scntst
RedSpah
TomoeUzumaki
TomoeUzumaki

JR_BBC_3ntDangle_Rnd1_Sub3
All aboard the Stabilty Tr.
Fisker breaking the barcode..
Omei JRLBB3 - 3

BTB V3

Esrere

Double U/U - Brourd - Lab ..
UU/U - Brourd - Lab 'Let's..
Omei JRLBB3 - 2

Reversal of Fortune03
Peanut Butter it Up! (Just .
Class Presentation il

it's broken for sure

Break dance—3 nt 1

Breaka Leg |

Mat - JR's Break the Barcod...
Jam it Up!! (Break the Barc
Breaka Leg Il

EndCap 1

Coffee Break

Mat - JR's Break the Barcod...
cedar

Break a Leg Il

Massively Disruptive

Omei JRLBB3 - 1

Sparkiing il

Solution 2

Sparkiing |

Class Presentation

Class Presentation I

Sequence View options

GUUCG

cuu -G

u G

GuuceG

GEEGUAUUUCHECE

U-uU- G A Cc cumEcs
A

u G
A GGUCAUUCG
AA U GEliC
AlLC C cuugs
ARGAU UACHECG
GAAAUUAGUG CcG
G HMRGUAC Guucs
ARUGUGAUG c
(<] (<] eil<]

Sequence View options

U caG
UClUuEeG
cuGcGuuCG
AAAG uu G
AAA cuuce
GAAAG u u

GAAA GCHuCG
AAAGU GUUCG
GAAA U ceG
AAA G ClHUESG
GESAA UuUu uu G

AAAGCAGAGGH B C

(<] uuc
ciu G
GCcH G
AUBDES
GCUuCG
cCHUECG

c
G G AAAG GA GCHUCG
GAAR CELISE

GAAAG A cuc
AU G UU UG IS
AAAGUAG UGULICGE

c ARG G ACCHBE
CU UGGARAGU UAuchlies
ALIGCU ucuuges

c ARAC A CU

U ALAAU ucuuecs

I know these labs are just a mood of one single design which gets varied its barcode. My
question is which set of the data can we best trust. The ones with the stabler barcode, high error
rates and the more messier main design or the ones with crappy barcodes, calm main design
and lower error rates.

As | have noted, the distance between barcode and design has an effect on what color mode
the barcode is in. It looks like my prediction from earlier held. | was predicting that the adjacent
version of the lab would have more of its green move to the first strand of the barcode.
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sk JR's Let's Break the Barcode - Adjacent Barcode Version
Me Roadmap

Title Synthesis score ¥ Sequence
search ‘min max search

Adjacent barcode 3 987100
Adjacent barcode 987100
Mutatating good 987100
Recycled barcod 987100
JR's Let's Brea.. 987100
JR's Let's Brea.. 987100
Mat - JR Adjace... 971100
JR's Let's Brea.. 97 /100
Karate Chop! (B... 977100
U/U know nothin.... 96 /100
Recycled barcod... 96/100
BC-1 96 /100
Direatinin 96/100
Adjacent barcode 94 /100
LBTB-ABV V2 947100
GU Closing Pair__ 94 /100
Karate Chop! 2 ... 947100
Bearcode 94 /100
UIC nothing - B... 937100
Breakadjacent - 93/100
BTB-1 937100
Broken BC 937100
‘Ceoninat 937100
Break it 9217100
Meechl LBiB ABV 92/100
Bigediti 927100
JR_AdjBarcode_Sub2 90 /100
BtB Crossed + 2 907100
BarBreak#3 89 /100

PP BB EEEEEEEEREREEEEEREEEERB B BB
P>EBBEBEEEEEEBIEEEEEBBEEEEEBEEED
000600000000 ANNANANNNONR00000
R S S S S S S S T
PEPEPPPPPPPPPPPPPPEPEPRPPPRPEPRPERED
00NORNNNNNNNNANNNNAREANNR0N00N0

So the gap will affect which barcode a certain design needs. This is just one design, but |
imagine that the sequence of another design, will crave a slightly different type of barcode. As
what really is needed for the barcode to do is to not be complementary with the main design to
avoid binding up. But rather it is to be the lightning conductor, taking all the stress from the main
design away.

14 May 2014

The attempt to break the barcode in JR’s lab on a 100% design. Generally the barcodes that
looks most unstable in the SHAPE data, are the ones with most repeat bases or mainly AU
basepairs for the whole barcode. One barcode with almost only UU’s do end up high on the
scoring total. But doesn’t look too stable itself.

http://eterna.cmu.edu/web/browse/3376325/
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http://eterna.cmu.edu/web/browse/3376325/

Let's break the barcode

Barcode Try 2 98 /100 GGAAAA
Setting the Bar 98 /100 GGAAAA
Breaking Bad 98 /100 GGAAAA
LBTBM 98 /100 GGAAAA
Balanced Barcode 2 98 /100 GGAAAA
shaken not stired 98 /100 G AAAJA
Bar #3 98/100 GGAAA
try to fail 1 98/100 GGAAAA
Meechl break the barcode 98/100 GGAAAA
BIBV2 98 /100 GAAAA
Simplistic 98 /100 GGAAAA
JR_BreahBarCode Rnd1_Sub1 97 /100 G AAAA
Kcab - Probing tertiary sir. 97 /100 GGAAAA
Best 74-75.80-81 97 /100 GGAAAA
Balanced Barcode 971100 G AA |A
Insane SKU # GCACUGU/AUGG 971100 GGAAAA
BC2 971100 GGA

Not Quite Ruined - Brourd -.. 97 /100 GAAAA
BTBV3 97 /100 GGAAAA
Zebarcode break 2 - Jieux - 97 /100 GGAAAR
Break #1 96 /100 GGAAAR
LBTBr2 96 /100 GGAAAA
AU time! 2 96 /100 GGAAAA
Broken Barcode - Brourd - L. 96 /100 GGAAAA
another hundred? 94/100 GAAAA
AU time! 3 94/100 GGAAAA
barcode 1 94/100 GGAAAA
AWeak Barcode 93/100 GGAAAA
1017 93/100 GAA |A
LBTBM3 93/100 G AA urG
Barcode Try 1 92/100 GAA

AU time! 92/100 GGAAAA
Barcode 91/100 GAAAA A
AAA They're all A's 887100 GGAAAA
Shattered identification - 87/100 GGAA AUAG

Let's break the barcode

981100
981100
98/100
98/100
98/100
981100
981100
98/100
98/100
98/100
981100
97 /100
97100
971100
971100
97 /100
97100
97100
971100
971100

1100
96 /100
96 /100
96 /100
94 /100
941100
941100
93/100

93/100
921100
92/100
91/100
88/100
87 /100

>>>> P >EFE>>EE>>B BB BB PREEE>D B>
0000000000000 00000000N00N0N00000000
OO0 0O0000O00O0O00O000000000000
Bl b b i e S (LB e e e i e e
OO0O0O0O00O0NO00ONO00O00000O000000O000000

>>>>P>EFE>>EEE>B BB BEBPBEEE>B BB

>>> PP PPPPPPPEP>RPEE>R2PERPRPPRPREPEPEREEERD

0000000000000 0000000000000000000000

OOOOOOOO0OO0O0O000O0O0000O00000O000000

‘Sequence View options

uuc ¢
u (<]
uuc G
U cGc
C UNEE G
GUuUCcEC
u &G
uuc ¢
GCUHUCGG
u GG
G CHUNECG G

A
Bl CG
A GAGAGHECGC
cH C€C6G
AGCUUGUAUBEE U
AAAUUAUADBCSEU
uuceGe
AG cuuceGGc
AAAAUAUADUCE U
GGAC CUUCEG
GAUUAUUUADUCGU
AG GCURCG G
uliicE G
[<] GC|GCGCGUMNEE C
GAAUAUUAADUCGU
GG cuucec
G AAAAAAUUCE A
G CG U

OOOOOE O 000000

Sequence View options

OOPQOPO00P >0
OOOOOOO0OOOO0OO0OO0OO0OOOOO0OOO0O0O00CO0 )

Both the specific barcode and the distance of the barcode to the main design, affects which

bases go unstable in the SHAPE data, of the main design.
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| suspect that the old lab Ul runs on legacy scaling and the new on absolute scaling. Same lab
and very different. [Rhiju says that it is most certainly a case of legacy scaling versus absolute
scaling]

uk JR's Let's Break the Barcode - Adjacent Barcode Version

Synthesis score ¥ Sequence
min max search

Adjacent barcode 3 98/ 100
Adjacent barcode 9817100
Mutatating good. . 98/ 100
Retycled barcod... 98/ 100
JR's Lel's Brea. 98/100
JR's Lel's Brea. 981100
Mat - JR Adjace... 97 /100
JR's Let's Brea. 97/100
Karate Chop! (B. 971100
U/U know nothin. 96 /100
Recycled barcod. .. 96/ 100
BC-1 96/ 100
Direatinin 961100
Adjacent barcode 94/100
LBTB-ABV V2 94/ 100
94/ 100
94/100
94/ 100
U/C nothing - B. 937100
Breakadjacent 93 /100
93/100
Broken BC 93/100
Ceoninat 93/100
Break it 92/100
Meechi LBIB ABV 92/ 100 GCUAACUGUUCG
Bigediti 92/100 GGL G Gcuucec
JR_AdjBarcode_Sub2 90/ 100 GAGUGUAUUUCG
BIB Crossed + 2 90/ 100 GAGAUGCUU G
BarBreald#3 89/100 GGUUAUUCUUCG

JR's Let's Break the Barcode - Adjacent Barcode Version Sequence View options Advanced Sequence Search

IconMaster JR's Let's Break the Barcod..

IconMaster JR's Let's Break the Barcod.

Eli Fisker Recycled barcode from sibli

Eli Fisker Mutatating good barcode fro.

‘wateronthemoon Adgjacent barcode

wateronthemoon Adjacent barcode 3

Hyphema Karate Chop! (Break the Bar.

IconMaster JR's Let's Break the Barcod.

mat747 Mat - JR Adjacent Barcode V..

ViennaUCT Direatinin

aknyatt BC-1

Eli Fisker Recycled barcode from sibli

Brourd UM know nothing - Brourd -.

hoglahoo Bearcode

Hyphema Karate Chop! 2 (Break the B.

starryjess GU Closing Pair Barcode

nascamut LBTB-ABV V2

wateronthemoon Adjacent barcode

ViennaUCT Ceoninat

salisngg Broken BC

wiambeth BTB-1

Brourd Breakadjacent - Brourd - La..

Brourd UIC nothing - Brourd - Lab ..

ViennaUCT Bigediti G CuUuUCG
Meechl Meechl LBtB ABV A ACUGHUCGE
DHammond Break it uu
Tesla'sDisciple BIB Crossed +2 G A G AUG CUINEG
JR JR_AdjBarcode_Sub2 AGUGUAUUN G
Malcolm BarBreak#3 GGUUAUUCUUEG

| think the closer the barcode is to the main design, the more it needs to be a negative mirror.
So the locked G in the closest stem is turning their backs on the C’s in the barcode.
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JR's Let's Break the Barcode - Adjacent Barcode Version Column Options Sequence View options

IconMaster JR's Let's Break the Barcod. 987100
IconMaster JRs Let's Break the Barcod. 987100
Eli Fisker Recycled barcode from sibii. 987100
Eli Fisker Mutatating good barcode fro. 987100
wateronthemoon Adjacent barcode 987100
wateronthemoon Adjacent barcode 3 987100
Hyphema Karate Chop! (Break the Bar.. 971100
IconMaster JR'S Let's Break the Barcod. 971100
mat747 Mat - JR Adjacent Barcode V.. 971100
Viennauct Direatinin 967100
aknyaft BC-1 967100
Eli Fisker Recycled barcode from sibli. 967100
Brourd UIU know nothing - Brourd -. 967100
hoglahoo Bearcode 947100
Hyphema Karate Chop! 2 (Break the B... 947100
starryjess GU Closing Pair Barcode 947100
nascarmut LBTB-ABV V2 947100
wateronthemoon Adjacent barcode 947100
ViennaucT Geoninat 937100
salish9g Broken BC 937100
wiambeth BTB-1 937100
Brourd Breakadjacent - Brourd - La 937100
Brourd UIC nothing - Brourd - Lab ... 937100
ViennalCT Bigediti 927100
Meechl Meechl LBIB ABV 921100
DHammond Break it 927100
Tesla'sDisciple BIB Crossed +2 907100
JR JR_AdjBarcode_Sub2 907100
Malcolm BarBreak#3 897100
Malcoim BarBreak#1 07100

Malcolm BarBreak#2 07100

TheRealDrako RealDrak 07100

TheRealDrako RealDrak 07100

TheRealDrako RealDrak 07100

JR JR_AdjBarcode Sub1 07100

18 May, 2014
Thoughts on Huge RNA

(From discussion with Mat 18 May, 2014)

Eli: I think what RNA designing is really about is frequencies. Patterns change with frequencies,
in relation to design size, design structure

So like the double sameturning GC's and AU's are most often bad in small designs, but needed
in bigger designs. The bigger designs, the more weird patterns will be allowed. Also | believe
that RNA designs are split into sections, so one section is locked of, like a smaller puzzle. And
sealed with a rather strong pattern, so it has peace to find itself and not misfold with all the rest
of the coming design

Mat: yes size does make a different

Eli: So the bigger design, the longer sameturning sections we will see and | think also a little
less even energy distribution

Mat: more chance of interaction i guess too

Eli: Yes, that too.

Mat: About the "The bigger designs, the more weird patterns will be allowed". | have thought
about that sometimes, a big guess about that, that weird patterns may help with making
sequence less complimentary, there would be another reason as well i guess.

Eli: | agree, with you on weird patterns making things less complementary. Lets say you have 4
U's in line and only one sections of them and have no stretches of 4 A's. Then they are more
likely to stay unpaired

What matters is how many stretches are potentially complementary to each other

Mat: yep
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Eli: The higher frequency of the same complementary fragments, the higher chance of an

accident
Mat: the lengths of sections/fragment could get bigger too, as a ratio to the overall design/lab

size too
Eli: Yes, thats what | think will happen
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5 June, 2014

| was looking at some of my old lab data from the first cloud lab. | made changes in winners
from first round to see what would happen if | tested out different things.

Mod of Mod. of Starry's design 2 by Eli Fisker

Get URL for this design Get URL for all designs by

[SYNTHESIZEDT]

This design was synthesized with score 81/ 100

Design Description

| made a mod of Janelle's 97% scoring design. | took a look at the lab results and since the only design
that had a stable nucleotide at base 20 was Spacefolder's design Default title, | added in a GU-pair, | let
the bulge closing follow the pattemn from it. | added in a GC-pair behind the GU-pair that closes the bulge,
in the hope that it will hold. For the sake of the purity of the experiment, | will change nothing else and
not add new constraints.
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Original
*

Mod. of Starry's design 2

Synthesis score : 97 f 100

Total:
-59.3 kcal

http://eterna.cmu.edu/game/solution/2333227/2389657/seeresult/
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http://eterna.cmu.edu/game/solution/2333227/2389657/seeresult/

Mod
et

Mod of Mod. of Starry’s design 2
Synthesis score : 81 / 100

Total:
-59 kcal

http://eterna.cmu.edu/game/solution/2333227/260064 3/seeresult/

| even managed to snatch the same barcode. Only difference is this area.

e

Mod of Mod. of Starry’s design 2
Synthesis score - 81 f 100

Total:
-50 kcal
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http://eterna.cmu.edu/game/solution/2333227/2600643/seeresult/

’*‘ Cloud Lab 1 - Aires by wateronthemoon

Second mod of "Mod. of Starry’s design 2'
Synthesis score - 86 f 100

Total:
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However their SHAPE data are strikingly different with instabilities spreading far from the area of
change.

Original
s

Mod. of Starry’'s design 2

Synthesis score : 97 / 100

Total:
-59.3 kcal
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Mod of Mod. of Starry’s design 2
Synthesis score : 81 / 100

| think this illustrates nicely Omei’s talk about strain on the backbone. And as | have said that
some long stemmed designs crave GU for making the long stemmed designs relax, a GU the
wrong place can also have the opposite effect. | suspect we will find that a GU’s positioning in a
stem and its orientation will matter for if it is relaxing or putting further strain on a structure.

| also did a second mod of Janelle’s design, this time following the new constraints and putting

in a U in the bulge ring. This showed to have a relaxing effect and the design scored a bit better.
However | had to change the barcode. But the SHAPE data shows a lot less instability.
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Second mod of "Mod. of Starry's design 2' by Eli Fisker

Get URL for this design Get URL for all designs by this player

[SYNTHESIZEDT
This design was synthesized with score 86/ 100

Design Description

| made a mod of Janelle’s 97% scoring design. | took a look at the lab results and since the only design
that had a stable nuclectide at base 20 was Spacefolder's design Default title, | added in a GU-pair, | let
the bulge closing follow the pattern from it. | added in a GC-pair behind the GU-pair that closes the bulge,

in the hope that it will hold. This time with new constraints.

Target Shape

’*‘ Cloud Lab 1 - Aires by wateronthemoon
Second mod of "Mod. of Starry’s design 2’
Synthesis score : 86 f 100

http://eterna.cmu.edu/game/solution/2333227/2600662/seeresult/



http://eterna.cmu.edu/game/solution/2333227/2600662/seeresult/

| successfully interchanged the exact GU and GC bulge closing in another design. Also here |
managed to snatch the original barcode, only difference this section:

*

Mod of Bueno Aires
* Synthesis score : 96 f 100

Total:
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Original
*

Bueno Aires
Synthesis score : 96 f 100

Total:
-49._8 kcal
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e

Bueno Aires
Synthesis score : 96 / 100

Total:

http://eterna.cmu.edu/game/solution/2333227/2333463/seeresult/

Mod
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*

Mod of Bueno Aires
Synthesis score : 96 / 100

Total:
-51.7 keal
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*

Mod of Bueno Aires
Synthesis score : 96 f/ 100

Total:
-51.7 keal

http://eterna.cmu.edu/game/solution/2333227/2600686/seeresult/

Identical structure element from bulge:

* . o

Mod of Mod. of Starry's design 2 Mod of Bueno Aires
Synthesis score : 81 / 100 Synthesis score : 96 / 100

Total:

50 keal Total:

-51.7 kcal
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http://eterna.cmu.edu/game/solution/2333227/2600686/seeresult/

* Mod of Mod. of Starry’s design 2

Mod of Bueno Aires - .
. Synthesis score - 81 f 100
Synthesis score - 96 f 100 /

Total:

Exact same bulge closing for both design and this is the only difference. So the stability of the
rest of the design will also decide if a certain bulge closing will work. And instabilities can be
induced far away from the zone of change.

Mat also made a near mod of jandersonlee’s winner
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Aires Reflections
Synthesis score : 97 f 100
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*

Mat -Mod of jandersonlee 97%
Synthesis score : 91 f 100

Total:
-51.8 kcal
10

; 22 _IID 13- 09 297

OO..O

33

.oooo
yO'%: ©
A

Only difference.

Mat -Mod of jandersonlee 97%
Synthesis score - 91 f 100

Total:
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Yet there are several differences in SHAPE data, not just on changing side, but at opposite end
of stem and even further away.

Original

Aires Reflections
Synthesis score : 97 f 100

Mod
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*

Mat -Mod of jandersonlee 97%
Synthesis score : 91 / 100

Total:
-51.8 kcal

15

10
OD000O

L 13 2 13700 1 g g 22

Q0000

70

(C)
©

65
e
N O—ll 34
13

Stevetclark did a similar mod of his round 1 winner. Added two red “boosts” for the bulge, with
dramatic decrease in score. 96 against 87%. His barcode was different though.
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*

Modified round 1 solution
sSynthesis score - 87 / 100

Total:

First Cloud Puzzle solution
Synthesis score - 96 f 100

Total:
-54.2 kcal

Generally the bulges that did best didn’t have other than A at first or last base of the bulge ring.
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Mat did another experiment where he just added one single G boost at the tetraloop.

Mat - Aires D2
Synthesis score : 96 / 100
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Mat - Mod my of other 96%
Synthesis score : 92 J 100

Again it caused disturbances and stabilization in the SHAPE data far away.
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Mat - Aires D2
Synthesis score : 96 / 100
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*

Mat - Mod my of other 96%
Synthesis score : 92 J 100

Total:
-54.3 keal

He did the exact same experiment for his first winner with the same result for the mod.

Dennis did an experiment where he added one boost base in his winner + plus an U in the bulge
ring.

1. round
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Gibraltar
Synthesis score : 94 f 100
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2. round
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Mod of Gibralter
Synthesis score : 86 / 100

Total:
-41.2 kecal

| think bases at first spot in structures with single bases can have a quite big effect, if changed,
compared to bases inside the middle of a stem. Here this additional base reveals the inherent
weakness in the barcode. There is too few GC-pairs among all the AU basepairs in general, not
enough to hold the colored tetraloop in check, when it is tempted by other matches.

24 June 2014

Thoughts about Long stems, GU and short stems

Notice the high prevalence of GU’s in the the highest scoring ones.
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Motor Protein - Step 1

Y
v

Myosin 3 2 (6%) 94 /100
This is a Perfect Title 8 (24%) 94 /100
This is an Epic Title 6 (18%) 94 / 100
Motoring with GC 3 (9%) 93 /100
Beinusus 0 (0%) 93 /100
MP-Step1-Z1 10 (30%) 92 /100
9 (27%) 92 /100
Fiskers Motor Protein Step . 2 (6%) 92 /100
Fiskers Motor Protein Step . 2 (6%) 92 /100
Mat - Motor Protein - Step _. 1 (3%) 92 1100
stray cat strut 2 (6%) 92 /100
Myosin 2 2 (6%) 92 /100
Mod of Eli's first submissi.. 2 (6%) 92 1100
MP Step1 Zanna3 4 (12%) a0 /100
motorib 4 (12%) a0 /100
MP1 -1 6 (18%) a0 f 100
Mat - Motor Protein - Step _. 1 (3%) a0 f 100
Motor Protein Step 1 7 (21%) a0 /100
Step up 0 (0%) a0 /100
Myosin 1 2 (6%) 90 /100
Motoring with GC/ one AU cl.. 3 (9%) a0 /100
Motoring with GC (inline GC.. 3 (9%) a0 /100
Motopro 1(3%) a0 /100
try 1 0 (0%) 89 /100
motoric 4 (12%) 89 /100
relaxed walking 0 (0%) 80 /100
Mat - Motor Protein - Step .. 0 (0%) 80 /100
second 194 @ 77 0 (0%) 89 /100
Propellor Beanie and Antenn.. 0 (0%) 89 /100
TEST 2 1(3%) 80 /100
TEST3 1(3%) 89 /100
MotorProtStp1design 2 (6%) 80 /100
Riqulequve 1 (3%) 897100
Tin Gear (G-U Multiloop) 3 (9%) 85 /100
JR Motor1 Bnd1 Subi 0 (0%) 88 /100
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There is a much prevalence of GU basepairs for the lower scoring designs, except for those
which have way too many.

Neither did this left end with short stems, want to stay in target shape. There are simply certain
shapes which are more likely finding in RNA. RNA don’t mind short stems, but is more likely to
have certain lengths over another and certain configurations over another.

Longer stems like this neck, are likely an anomaly which passes because of the GU’s added.
But | think it really prefers having shorter stems. But not too short stems either, if these are put
on a multiloop. Time and further experiments will tell on this one.

15 Oct 2014 Robot Killer labs - and T-multiloops.
| was looking for good multiloop candidates for the new kissing loop lab.

There is this interesting pattern for the T cross multiloop that the C’s want to have a particular
orientation with the C’s out towards the single A's in the loops. In particular for the second
multiloop. It is a little less outspoken for the first one which is connected to the neck.

The tendency is the same for all 3 robot killer labs. However | shot from lab 3 as it has a little
better S/N data compared to the first two. They don’t have too good data quality.

Robot serial killer 3 - Lab killer too? Column Options Sequence View options. Advanced Sequence Search Download SHAPE data

N
+

98100
97100
97/100
97/100
97/100
977100
B G A 97/100
AARG - |ICAAA c 96 /100
WAAICIUA 96 /100

96100

967100

96/100

96/100

IAAAG|UGGCRAAA 94/100
AAACIAAAGAAA 94/100

947100

CIAA A © 94/100
AAAGUCAAAGC 94 /100
AAACGICAAA A u c 947100
94/100

947100

©»
o

o)

A
A
A
A
A
GC
A
A
A
A
A
A
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Robot serial Killer 3 - Lab killer too? Sequence View options Advanced Sequence Search

AC 98/100
AC 97/100
97/100

AA

AA

AA

AA AC 97/100
CA LY.V AA AC 97/100

AA

LY

AA

LYY

A

AC 97/100

It dddddddd
>>>>>>>>>>
noonooonoo

CAACAAC 9/100
UCGCIAAAGUIGAAGGUUCGCICUUCAICAAAAIGAAACIAACAAICAACAAC 96/100
AAACAACAACAACAIAC 9/100
AAACAACAACAACAIAC 9/100
AAACAACAACAACAIAC 9/100
AAACAACAACAACAIAC 94/100
O

A/AC 94/100
A/AC 94/100
AJAC 94/100

A|A C 94/100

24 Oct 2014

| was looking at one of the old switch labs while preparing for the current round of mimics. |
mentioned the following in the forum post Switch Types.

- If a whole hairpin in the unbound state is involved in the switching area, it is a bad idea of boosting the
end loop too effective. Making it less negative however, can help the switch on the way. It has to break so
it can get moving.

Since there is a small hairpin involved in the switching area | was thinking about what would be
the best closing base pair for the hairpin loop, if | made it a GC.

My first thought was to use the opposite pattern to what | think is really the most effective (if not

overused) for stabilizing a hairpin loop. (Besides the G boost) As to not make it too stable, so it
can break for a switch.

My favorite My second favorite
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https://getsatisfaction.com/eternagame/topics/different_types_of_switches

Also notice that there is a lower energy in the loop to the left.

| did a query in the LabDataMiner. | kicked classic eterna results out as | knew that all A's
tetraloops were favored way too much in that dataset.

Favorite
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substructure:
filterBv:
groupBy:
rankBy:

lab 1ds:

min score:
max score:
min count:

subsequence:

omit sequences: |

omuit structs:

fequire structs: |

mode:
flags:
lab type:

(D)

INNNCAAAAGNNN

NNXNNNNXNNN

|94

® summary ' base ' RedGreen ' CBNF O CBTF CFNB  CFTBE U json ' csv

[l just labs [Jgroup by lab id (nid) [Jfull SHAPE data
[ Early Lab ¥ Cloud Lab

| cluster || count || score | | rank |

(ALL) 106
G 106

96.12 87.18| details |

96.12 87.18 | details |

Second favorite
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substructure:
filterBv:
groupBy:
rankBy:

(=)

INNNGAAAACNNN

NNHXNNNNXNNN

lab 1ds: |

111 SCOre: |94

max score. |

MmN count: |

subsequence: |

oMt SEQUENCces: |

omit structs: |

require structs: |

mode: ® summary  base ' RedGreen (/CBNF 'CBTF ' CFNB ' CFTB ' json " csv

flags: [1just labs [lgroup by lab id (nid) [/full SHAPE data

lab tvpe: [JEarly Lab ®Cloud Lab

| cluster || count || score | | rank |

(ALL) 136 95.89 85.51 details |
GC 136 95.89 85.51 details |

My favorite pattern did best

Then | decided to look up the past switch lab, which | knew had a breaking hairpin.
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*
Brourd - Hair Trigger - Sub 2 (Stable)
Synthesis score : 95 /
(state 1: 92 / 100, state 2 : 89 / 100)

Total:
-31.4 kcal

And interestingly enough the switch designs which score highest seems in favor of the slightly
less stable closing.

307



*

Brourd - Hair Trigger - Sub 2 (Stable)
Synthesis score : 95 / 100
(state 1 : 92 / 100, state 2 : 89 / 100)

Total:
-31.4 kcal
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Highest scoring designs have a higher prevalence of G’s of this closing base spot and the
reverse pattern get more prevalent for the lower scoring designs. And that is despite that most
haven’t even boosted the tetraloop.

i Hair Trigger by space_miser

Synthesis score ¥ Sequence
min max search

Brourd - Hair T... 95/100

Hair Trigger #1 8717100

Eronon 771100

Sudden Death 751100

JR space sw d1 741100

Where Trigger? mod 731100

Hair Trigger #3 731100

JR_space_sw_e1 721100

Brourd - Hair T... 717100

Fiskers Hair Tr. 707100

HairTriggerSol1 70/100

Mat - Mod of Jieux 661100

Hair Apparent 66 /100

Mat - Mod of Eli 66/100

Triqger Finger 66 /100

LROppY's Hairy ... 63/100

Hair Trigger #2 627100

lichy Trigger F__ 621100 AAACCACAAA
Tigeonquis 617100 AAACGCCCA
Dennis Hair Trigger 60 /100 AAACAGCAA
Tetecen 60/100 AAACCCCACA
Mod of Jieux's. 58 /100 AAACACCAA
Shot in the Dark 3 58 /100 AAAC CCAA
Brourd - Hair T. 577100 AAA ACAAA
Best Shot 561100

Less xmas Jieux 957100

constraints mod 547100

Mod of Jieux Tr_. 54/100

Cleanest Possib. 521100

Trigqer Finger + 511100

Hair Trigger by. 50/ 100

Where Trigger? 50/ 100

2nd mod of Jieux 49/100

Hyphema's HT2 49/100

Trigger Happy 49/100

Eta Carinae 46/100

mod Mike Reynolds 45/100

Shot in the Dark 2 44/100 AAAC

Rapunzel 44/100 AAACUAGAAA
Mod of Jieux 32 /100 AAACACCAA

AAAAAAAT
AAAAAAA
ACAAUAAALAA
AACUCAAAAAA
CCACAAAAAAA
ACACAACAACAA
AA AAAAAAA
CCAGGAAAAAA
AGUAAAAAAA
ACCAGAAAACA
AACCCAAAAAA
ACCCAAAAAA
AAUAAA
AAAACA
AAAAAA
AAUAAA
AAAAAAA
AAAAAAA
AAAAAA
AAUAAA
AAAAAA
AAAUAA
AAAAAA
AAAUAAA
AAUAAA
AAAAAA
AAACAAA
AAAAAA
AAAAAA
AAAAAA
AAAUAACA
AAAAAAAA
AAUAAA
AAAAAAA
CAAAACACA AAAAAAA
AAACUCA AAACAA
AAACCCA AAUAAA
AAA A AAAAAA
AAACUAA A AAAAAA
AAC CA AAUAAA

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

PPPPPPPPPPPPPPPPPPPPPPPPP PP PPPRPEPRPEP PP

20 Dec 2014

I noticed something while designing for Cody’s second round of Kissing Hairpin Loops.

| copy pasted the first kissing hairpin from each of Cody’s labs and pasted the sequence beside
the results.

This time | sorted them after amount of C’s in the first kissing hairpin loop, from highest to
lowest.

From what | see to now, it seems like C’s help best if placed mainly at the first kissing hairpin,

whereas red helps best in the second. | wonder if the trend continues like this for kissing
hairpins.
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http://eterna.cmu.edu/web/lab/5345374/

S1-KL1/S2-KL1

S1-KL1_noGU /S2-KL1_noGU

S1-KL_newA / S2-KL_newA
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S1-KL1_negative / S2-KL.1_negative
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S1-KL._newB / S2-KL._ newB

This one actually did a little better than the S1-KL1_negative / S2-KL.1_negative, that did not have
a single C.

New b with 3 G’s reds and 0 C in first hairpin loop, actually did a little better than the negative
one with 3 G and one 1 C. | think C’s at both ends of the kissing loop sequence is helping make
the kiss happen, even if there are fewer strong bases like G and C in the kissing loop sequence.
If a kiss could be made this way, | see it as preferable, as it would help insure that there are
fewer potential complementary kissing loop sequences in the stems.

More notes on my lab designs
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http://eterna.cmu.edu/game/browse/5345370/?filter1_arg1=Eli%20Fisker&filter1=Designer
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	22 Mar, 2013 
	Cloud Lab 2 - Triangle of doom 

	23 Mar, 2013 
	Cloud Lab 5 - The nonsuch 

	27 Mar 2013 
	Cloud Lab 4 - Random 

	31 Mar, 2013 
	13 May, 2013  
	Cloud lab - round 2 

	14 May, 2013 
	20 May, 2013 
	Bulges 

	25 May 2013 
	16 June 2013 
	Riboswitch-based 
	Huffman 
	An arm and a leg 
	Simplify 

	28 June 2013 
	2 July 2013 
	17 July 2013 
	30 July 2013 
	31 July 2013 
	Mixed adjacent multi loops 

	3 Aug 2013 
	 
	 
	 

	5 Aug 2013 
	9 Aug 2013 
	10 Aug 2013 
	10 Aug 2013 
	Shape threshold 
	Getting hold of the shape numbers 

	11 Aug 2013 
	12 Aug 2013 
	13 Aug 2013 
	16 Aug 2013 
	26 August 2013 
	Teeny tRNA 
	Location dependant chemical Footprints Part 6 

	Chatlog 25 Aug 2013 
	28 Aug 2013 
	Intersecting stacks 2 

	31 Aug 2013 
	Things that trigger the error values 
	Frog leg - Electric 
	 
	Frog leg - relaxed 
	FMN Binding Site Chemical Footprint 
	 
	G-U Closing Base Pairs 2 

	11 Sep 2013 
	27 Sep 2013 
	Semicircle - 3 Bends 

	12 Oct 2013  
	Five adjacent stem multibranch loop 
	Short stacks 3 

	20 Oct 2013 
	Don quixote 

	 
	 
	25-10-2013 
	Robot serial killer 2 
	 
	 
	Robot serial killer 1 

	 
	28-10-2013 
	Even energy + CSE style 

	 
	 
	29 Oct 2013 
	 
	 
	30 Oct 2013 
	Adjacent stems attached to the hook 
	Find Z - 6 nt bulge 

	31 Oct 2013 
	The making of a triloop 
	Barcode differences causing scores and SHAPE data differences 
	On repeat bases in line 

	 
	 
	10 Nov 2013 
	AU’s in adjacent multiloops 
	 
	 
	Motor protein labs 
	Reverse motor 4 (24 af 40 winners) 
	 
	Reverse motor 3 (27 winners of 40) 
	Reverse motor 2 (29 af 40) 
	T.thermophilise 

	 
	13 Nov 2013 
	Single switch to try - Mirror version 

	 
	17 Nov 
	 
	 
	25 Nov 2013 Christmas three 
	 
	2 Dec 2013 
	Happy barcodes 

	 
	11 Dec 2013 
	Improving the Nearest Neighbor Energy Model Using Eterna 
	Location Dependent Chemical Footprints Part 4 

	14 Dec 2013 
	14 Dec 2013 
	Relaxed multiloops 
	5-5-5 
	6-6-6 
	7-7-7 
	 
	3-3-3 
	2-2-2 loop 
	 
	1-1-1 loops 
	 
	4 way 

	15 Dec 2013 
	16 Dec 2013 
	19 Dec 2013 
	 
	22 Dec 2013 
	 
	27 Dec 2013 
	How RNA folds 

	30 Dec 2013 
	2 Jan, 2014 
	Ensemble diversity 

	28 Jan, 2014 
	 
	 
	19 Feb 2014 - Bulges 
	 
	 
	Intrinsically 
	Triloop patterns 
	Triloop + 1-1 loops 

	23 Feb 2014 
	Really big loop coil 

	26 Feb 2014 
	Note on the high error rate in the lab data or Perfect recipe for Bad RNA 

	9 Mar 2014 
	JR’s Lets Break the barcode - Adjacent barcode version 
	FMN Binding Site Chemical Footprint - Round 2 

	29 Apr 2014 
	8 May 2014 
	13 May 2014 
	JR's Let's Break the Barcode  

	14 May 2014 
	18 May, 2014 
	Thoughts on Huge RNA  

	 
	 
	5 June, 2014 
	24 June 2014 
	Thoughts about Long stems, GU and short stems 

	24 Oct 2014 
	 
	20 Dec 2014 

