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Supplementary Tables 

This document contains a subset of the supplementary tables. The additional supplementary 
tables will be updated in this document in the coming weeks. 
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Supplementary Table S7A. SANS measurements from Sparks et al. 2017. 

Sample Debye 
analysis 

P(r) 

  Rg (Å) Rg (Å) Dmax (Å) 

[2H]-FSFG-K 
[0.6 mM] 
(8mg/ml) 

36.2 ± 0.3 35.8 ± 1.1 127.0 

[2H]-FSFG-K 
[0.6 mM] 
Kap95 
[0.25 mM] 

39.6 ± 0.8 42.3 ± 2.7 147.0 

[2H]-FSFG-K 
[0.6 mM] 
Kap95 
[0.5 mM] 

41.8 ± 1.2 44.2 ± 1.7 143.5 

[2H]-FSFG-K 
[0.6 mM] 
NTF2 
[0.3 mM] 

41.2 ± 0.3 39.8 ± 1.9 142.8 

[2H]-FSFG-K 
[0.6 mM] 
NTF2 
[0.6 mM] 

45.6 ± 0.5 42.2 ± 2.2 151.0 

[2H]-FSFG-K 
[0.6 mM] 
NTF2 
[1.2 mM] 

47.9 ± 0.6 46.4 ± 2.9 168.0 
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Supplementary Table S8. Ensemble modeling data from SANS {Sparks et al.,)  

 

Sample χ2 Selected 
ensemble 
Rg (Å) 

Selected 
ensemble 
Dmax (Å) 

Selected ensemble 
end-to-end distance 
(Å) Cα(N)-Cα(C) 

[2H]-FSFG-K [0.6 mM] 
(8mg/ml) 

0.20 35.5 87.4 73.7 

[2H]-FSFG-K[ 0.6 mM] 
Kap95 
[0.25 mM] 

0.26 46.9 129.1 118.0 

[2H]-FSFG-K [0.6 mM] 
Kap95 
[0.5 mM] 

0.38 47.0 137.4 135.0 

[2H]-FSFG-K [0.6 mM] 
NTF2 
[0.3 mM] 

0.17 38.5 119.0 119.0 

[2H]-FSFG-K [0.6 mM] 
NTF2 
[0.6 mM] 

0.15 40.7 117.6 115.3 

[2H]-FSFG-K [0.6 mM] 
NTF2 
[1.2 mM] 

0.27 42.0 141.0 128.1 

FSFG-K [375 mM] + 
[2H]-Kap95 
 [75 µM] 

0.99 46.6 120.9 108.3 
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Supplementary Table S9. Constructs used in LH and SS-RH SAXS. 
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Abbreviation Simple Structure Sequence #AA MW (da) 

(FSFG-K-274
-397)-6His 

M-Nsp1(274-397
)-LEHHHHHH 

MDNKTTNTTPSFSFGAKSDENKAGATSKPAFSFG 
AKPEEKKDDNSSKPAFSFGAKSNEDKQDGTAKPAFSF
GAKPAEKNNNETSKPAF 
SFGAKSDEKKDGDASKPAFSFGAKPDENKASATSKPA
LEHHHHHH 

133 14135 

(FG-N)-6His MGT-Nsp1(48-1
72)-SHMHHHHH
H 

MGTSAPNNTNNANSSITPAFGSNNTGNTAFGNSNPTS
NVFGSNNSTTNTFGSNSAGTSLFGSSSAQQTKSNGT
AGGNTFGSSSLFNNSTNSNTTKPAFGGLNFGGGNNT
TPSSTGNANTSNNLFGATASHMHHHHHH 

137 13649 

(FG-N)-(FSF
G-K)-6His 

MGT-Nsp1(48-1
72)-ASATSKPA-
Nsp1(284-397)-
SHHHHHH 

MGTSAPNNTNNANSSITPAFGSNNTGNTAFGNSNPTS
NVFGSNNSTTNTFGSNSAGTSLFGSSSAQQTKSNGT
AGGNTFGSSSLFNNSTNSNTTKPAFGGLNFGGGNNT
TPSSTGNANTSNNLFGATAASATSKPAFSFGAKSDEN
KAGATSKPAFSFGAKPEEKKDDNSSKPAFSFGAKSNE
DKQDGTAKPAFSFGAKPAEKNNNETSKPAFSFGAKSD
EKKDGDASKPAFSFGAKPDENKASATSKPASHHHHH
H 

257 25955 

(FG-N)-(FSF
G-K)-Tet-6Hi
s 

MGT-Nsp1(48-1
72)-ASATSKPA-
Nsp1(284-397)-
SHMGEYFTLQI
RGRERFEMFR
ELNEALELKDA
QAHMHHHHHH 

MGTSAPNNTNNANSSITPAFGSNNTGNTAFGNSNPTS
NVFGSNNSTTNTFGSNSAGTSLFGSSSAQQTKSNGT
AGGNTFGSSSLFNNSTNSNTTKPAFGGLNFGGGNNT
TPSSTGNANTSNNLFGATAASATSKPAFSFGAKSDEN
KAGATSKPAFSFGAKPEEKKDDNSSKPAFSFGAKSNE
DKQDGTAKPAFSFGAKPAEKNNNETSKPAFSFGAKSD
EKKDGDASKPAFSFGAKPDENKASATSKPASHMGEYF
TLQIRGRERFEMFRELNEALELKDAQAHMHHHHHH 

292 30235 

2mer M-Nsp1(346-397
)-HHHHHH 

MAKPAEKNNNETSKPAFSFGAKSDEKKDGDASKPAFS
FGAKPDENKASATSKPAHHHHHH 

60 6455 

Nsp1FG M-Nsp1(30-591) MSTGAGAFGTGQSTFGFNNSAPNNTNNANSSITPA 
FGSNNTGNTAFGNSNPTSNVFGSNNSTTNT 
FGSNSAGTSLFGSSSAQQTKSNGTAGGNT 
FGSSSLFNNSTNSNTTKPAFGGLNFGGGNNTTPSSTG
NANTSNNLFGATANANKPAFSFGATTNDDKKTEPDKP
AFSFNSSVGNKTDAQAPTTGFSFGSQLGGDKTVNEA
AKPSLSFGSGSAGANPAGASQPEPTTNEPAKPALSFG
TATSDNKTTNTTPSFSFGAKSDENKAGATSKPAFSFG
AKPEEKKDDNSSKPAFSFGAKSNEDKQDGTAKPAFS
FGAKPAEKNNNETSKPA 
FSFGAKSDEKKDGDASKPAFSFGAKPDENKASATSK
PA 
FSFGAKPEEKKDDNSSKPAFSFGAKSNEDKQDGTAK
PA 

571 58494.47 
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Abbreviation Simple Structure Sequence #AA MW (da) 

FSFGAKPAEKNNNETSKPAFSFGAKSDEKKDGDASK
PAFSFGAKSDEKKDSDSSKPAFSFGTKSNEKKDSGS
SKPA 
FSFGAKPDEKKNDEVSKPAFSFGAKANEKKESDESK
SA 
FSFGSKPTGKEEGDGAKAAISFGAKPEEQKSSDTSK
PA 
FTFGLEHHHHHH 

GLFG M-Nup100(318-4
44)SNLEHHHH
H 

MSLFGKANTFSNSASGGLFGQNNQQQGSGLFGQNS
QTSGSSGLFGQNNQKQPNTFTQSNTGIGLFGQNNNQ
QQQSTGLFGAKPAGTTGSLFGGNSSTQP 
NSLFGTTNVPTSNTQSQQGNSLFGATKLTSNLEHHHH
HH 

138 14348 
  

Nup100FG         

Nup49 M-Nup49-(1-269
) 

MFGLNKASSTPAGGLFGQASGASTGNANTGFSFGGTQTGQNTGPSTGG
LFGAKPAGSTGGLGASFGQQQQQSQTNAFGGSATTGGGLFGNKPNNTA
NTGGGLFGANSNSNSGSLFGSNNAQTSRGLFGNNNTNNINNSSSGMNN
ASAGLFGSKPAGGTSLFGNTSTSSAPAQNQGMFGAKPAGTSLFGNNAG
NTTTGGGLFGSKPTGATSLFGSSNNNNNNNNSNNIMSASGGLFGNQQQ
QLQQQPQMQCALQNLSQLPITPMTRISELLEHHHHHH 

277 27421.20 

Nup1FG M-Nup1-(352-10
76)-LEHHHHHH 

MKATSSAGAVFKSSVEMGKTDKSTKTAEAPTLSFNFSQKANKTKAVDN
TVPSTTLFNFGGKSDTVTSASQPFKFGKTSEKSENHTESDAPPKSTAP
IFSFGKQEENGDEGDDENEPKRKRRLPVSEDTNTKPLFDFGKTGDQKE
TKKGESEKDASGKPSFVFGASDKQAEGTPLFTFGKKADVTSNIDSSAQ
FTFGKAATAKETHTKPSETPATIVKKPTFTFGQSTSENKISEGSAKPT
FSFSKSEEERKSSPISNEAAKPSFSFPGKPVDVQAPTDDKTLKPTFSF
TEPAQKDSSVVSEPKKPSFTFASSKTSQPKPLFSFGKSDAAKEPPGSN
TSFSFTKPPANETDKRPTPPSFTFGGSTTNNTTTTSTKPSFSFGAPES
MKSTASTAAANTEKLSNGFSFTKFNHNKEKSNSPTSFFDGSASSTPIP
VLGKPTDATGNTTSKSAFSFGTANTNGTNASANSTSFSFNAPATGNGT
TTTSNTSGTNIAGTFNVGKPDQSIASGNTNGAGSAFGFSSSGTAATGA
ASNQSSFNFGNNGAGGLNPFTSATSSTNANAGLFNKPPSTNAQNVNVP
SAFNFTGNNSTPGGGSVFNMNGNTNANTVFAGSNNQPHQSQTPSFNTN
SSFTPSTVPNINFSGLNGGITNTATNALRPSDIFGANAASGSNSNVTN
PSSIFGGAGGVPTTSFGQPQSAPNQMGMGTNNGMSMGGGVMANRKIAR
MRHSKRLEHHHHHH  

734 76081.56 



Supplementary Table S10. Parameters for various FG nups following 
model training 
 
Nsp1 

Nup su
bre
gio
n 

Residue 
range 

Self-k 
[kcal/mo
l/A] 

self-ran
ge 

Kap-k 
[kcal/mo
l/A2] 

Kap-ran
ge [A] 

Non-sp
ecific k 

Non-sp
ecific 
range 

Backbo
ne-k (

 𝑘
2
)

[kcal/mo
l/A^2] 

backbone
-tau 

Nsp1 N 1-180 1.47 6.00 2.64 5.5 0.08 5.00 0.0075  

 C 181-550 1.32 6.00 2.64 5.5 0.01 5.00 0.0075  

 s 551-636 1.28 6.00 - - 0.01 5.00 0.0075  

Nup100  2-610 1.47 6.00 2.64 5.5 0.08 5.00 0.0075  

 s 551-800 1.28 6.00 - - 0.01 5.00 0.0075  

Nup116  1-751 1.47 6.00 2.64 5.5 0.08 5.00 0.0075  

 s 751-950 1.28 6.00 - - 0.01 5.00 0.0075  

Nup159  442-881 1.32 6.00 2.64 5.5 0.07 5.00 0.0075  

 s 882-1116 1.28 6.00 - - 0.01 5.00 0.0075  

Nup49  1-240 1.47 6.00 2.64 5.5 0.08 5.00 0.0075  

 s 241-269 1.28 6.00 - - 0.01 5.00 0.0075  

Nup57  1-200 1.47 6.00 2.64 5.5 0.08 5.00 0.0075  

 s 201-286 1.28 6.00 - - 0.01 5.00 0.0075  

Nup145
N 

 1-200 1.47 6.00 2.64 5.5 0.08 5.00 0.0075  

 s 201-250 1.28 6.00 - - 0.01 5.00 0.0075  

Nup1 s 201-325 1.28 6.00 - - 0.01 5.00 0.0075  

 m 326-797 1.32 6.00 5.98 5.5 0.01 5.00 0.0075  

 c 798-1076 1.47 6.00 5.98 5.5 0.08 5.00 0.0075  

Nup60  399-539 1.32 6.00 5.98 5.5 0.01 5.00 0.0075  

 s 301-398 1.28 6.00 - - 0.01 5.00 0.0075  
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Supplementary Table S11. Sequences of FG Nups domains used in Extended Data Fig. 1 

NUP100  

>NUP100 YKL068W SGDID:S000001551 

    1   50 MFGNNRPMFGGSNLSFGSNTSSFGGQQSQQPNSLFGNSNNNNNSTSNNAQ 

   51  100 SGFGGFTSAAGSNSNSLFGNNNTQNNGAFGQSMGATQNSPFGSLNSSNAS 

  101  150 NGNTFGGSSSMGSFGGNTNNAFNNNSNSTNSPFGFNKPNTGGTLFGSQNN 

  151  200 NSAGTSSLFGGQSTSTTGTFGNTGSSFGTGLNGNGSNIFGAGNNSQSNTT 

  201  250 GSLFGNQQSSAFGTNNQQGSLFGQQSQNTNNAFGNQNQLGGSSFGSKPVG 

  251  300 SGSLFGQSNNTLGNTTNNRNGLFGQMNSSNQGSSNSGLFGQNSMNSSTQG 

  301  350 VFGQNNNQMQINGNNNNSLFGKANTFSNSASGGLFGQNNQQQGSGLFGQN 

  351  400 SQTSGSSGLFGQNNQKQPNTFTQSNTGIGLFGQNNNQQQQSTGLFGAKPA 

  401  450 GTTGSLFGGNSSTQPNSLFGTTNVPTSNTQSQQGNSLFGATKLTNMPFGG 

  451  500 NPTANQSGSGNSLFGTKPASTTGSLFGNNTASTTVPSTNGLFGNNANNST 

  501  550 STTNTGLFGAKPDSQSKPALGGGLFGNSNSNSSTIGQNKPVFGGTTQNTG 

  551  600 LFGATGTNSSAVGSTGKLFGQNNNTLNVGTQNVPPVNNTTQNALLGTTAV 

  601  650 PSLQQAPVTNEQLFSKISIPNSITNPVKATTSKVNADMKRNSSLTSAYRL 

  651  700 APKPLFAPSSNGDAKFQKWGKTLERSDRGSSTSNSITDPESSYLNSNDLL 

  701  750 FDPDRRYLKHLVIKNNKNLNVINHNDDEASKVKLVTFTTESASKDDQASS 

  751  800 SIAASKLTEKAHSPQTDLKDDHDESTPDPQSKSPNGSTSIPMIENEKISS 

  801  850 KVPGLLSNDVTFFKNNYYISPSIETLGNKSLIELRKINNLVIGHRNYGKV 

  851  900 EFLEPVDLLNTPLDTLCGDLVTFGPKSCSIYENCSIKPEKGEGINVRCRV 

  901  950 TLYSCFPIDKETRKPIKNITHPLLKRSIAKLKENPVYKFESYDPVTGTYS 

  951  960 YTIDHPVLTHHHHHH 

 

NUP1 FG Domain  

  

>NUP1 YOR098C SGDID:S000005624 

    1   50 MSSNTSSVMSSPRVEKRSFSSTLKSFFTNPNKKRPSSKKVFSSNLSYANH 

   51  100 LEESDVEDTLHVNKRKRVSGTSQHSDSLTQNNNNAPIIIYGTENTERPPL 

  101  150 LPILPIQRLRLLREKQRVRNMRELGLIQSTEFPSITSSVILGSQSKSDEG 

  151  200 GSYLCTSSTPSPIKNGSCTRQLAGKSGEDTNVGLPILKSLKNRSNRKRFH 

  201  250 SQSKGTVWSANFEYDLSEYDAIQKKDNKDKEGNAGGDQKTSENRNNIKSS 

  251  300 ISNGNLATGPNLTSEIEDLRADINSNRLSNPQKNLLLKGPASTVAKTAPI 

  301  350 QESFVPNSERSGTPTLKKNIEPKKDKESIVLPTVGFDFIKDNETPSKKTS 

  351  400 PKATSSAGAVFKSSVEMGKTDKSTKTAEAPTLSFNFSQKANKTKAVDNTV 

  401  450 PSTTLFNFGGKSDTVTSASQPFKFGKTSEKSENHTESDAPPKSTAPIFSF 
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  451  500 GKQEENGDEGDDENEPKRKRRLPVSEDTNTKPLFDFGKTGDQKETKKGES 

  501  550 EKDASGKPSFVFGASDKQAEGTPLFTFGKKADVTSNIDSSAQFTFGKAAT 

  551  600 AKETHTKPSETPATIVKKPTFTFGQSTSENKISEGSAKPTFSFSKSEEER 

  601  650 KSSPISNEAAKPSFSFPGKPVDVQAPTDDKTLKPTFSFTEPAQKDSSVVS 

  651  700 EPKKPSFTFASSKTSQPKPLFSFGKSDAAKEPPGSNTSFSFTKPPANETD 

  701  750 KRPTPPSFTFGGSTTNNTTTTSTKPSFSFGAPESMKSTASTAAANTEKLS 

  751  800 NGFSFTKFNHNKEKSNSPTSFFDGSASSTPIPVLGKPTDATGNTTSKSAF 

  801  850 SFGTANTNGTNASANSTSFSFNAPATGNGTTTTSNTSGTNIAGTFNVGKP 

  851  900 DQSIASGNTNGAGSAFGFSSSGTAATGAASNQSSFNFGNNGAGGLNPFTS 

  901  950 ATSSTNANAGLFNKPPSTNAQNVNVPSAFNFTGNNSTPGGGSVFNMNGNT 

  951 1000 NANTVFAGSNNQPHQSQTPSFNTNSSFTPSTVPNINFSGLNGGITNTATN 

 1001 1050 ALRPSDIFGANAASGSNSNVTNPSSIFGGAGGVPTTSFGQPQSAPNQMGM 

 1051 1076 GTNNGMSMGGGVMANRKIARMRHSKRHHHHHH 

 

NSP49 FG domain  

NUP49 YGL172W SGDID:S000003140 

    1   50 MFGLNKASSTPAGGLFGQASGASTGNANTGFSFGGTQTGQNTGPSTGGLF 

   51  100 GAKPAGSTGGLGASFGQQQQQSQTNAFGGSATTGGGLFGNKPNNTANTGG 

  101  150 GLFGANSNSNSGSLFGSNNAQTSRGLFGNNNTNNINNSSSGMNNASAGLF 

  151  200 GSKPAGGTSLFGNTSTSSAPAQNQGMFGAKPAGTSLFGNNAGNTTTGGGL 

  201  250 FGSKPTGATSLFGSSNNNNNNNNSNNIMSASGGLFGNQQQQLQQQPQMQC 

  251  277 ALQNLSQLPITPMTRISELLGHHHHHH 

 

 

NSP1 FG 

>NSP1 YJL041W SGDID:S000003577 

      1  50 MNFNTPQQNKTPFSFGTANNNSNTTNQNSSTGAGAFGTGQSTFGFNNSAP 

  51 100 NNTNNANSSITPAFGSNNTGNTAFGNSNPTSNVFGSNNSTTNTFGSNSAG 

 101 150 TSLFGSSSAQQTKSNGTAGGNTFGSSSLFNNSTNSNTTKPAFGGLNFGGG 

 151 200 NNTTPSSTGNANTSNNLFGATANANKPAFSFGATTNDDKKTEPDKPAFSF 

 201 250 NSSVGNKTDAQAPTTGFSFGSQLGGNKTVNEAAKPSLSFGSGSAGANPAG 

 251 300 ASQPEPTTNEPAKPALSFGTATSDNKTTNTTPSFSFGAKSDENKAGATSK 

 301 350 PAFSFGAKPEEKKDDNSSKPAFSFGAKSNEDKQDGTAKPAFSFGAKPAEK 

 351 400 NNNETSKPAFSFGAKSDEKKDGDASKPAFSFGAKPDENKASATSKPAFSF 

 401 450 GAKPEEKKDDNSSKPAFSFGAKSNEDKQDGTAKPAFSFGAKPAEKNNNET 

 451 500 SKPAFSFGAKSDEKKDGDASKPAFSFGAKSDEKKDSDSSKPAFSFGTKSN 
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 501 550 EKKDSGSSKPAFSFGAKPDEKKNDEVSKPAFSFGAKANEKKESDESKSAF 

 551 600 SFGSKPTGKEEGDGAKAAISFGAKPEEQKSSDTSKPAFTFGAQKDNEKKT 

 601 650 EESSTGKSTADVKSSDSLKLNSKPVELKPVSLDNKTLDDLVTKWTNQLTE 

 651 700 SASHFEQYTKKINSWDQVLVKGGEQISQLYSDAVMAEHSQNKIDQSLQYI 

 701 750 ERQQDELENFLDNFETKTEALLSDVVSTSSGAAANNNDQKRQQAYKTAQT 

 751 800 LDENLNSLSSNLSSLIVEINNVSNTFNKTTNIDINNEDENIQLIKILNSH 

 801 824 FDALRSLDDNSTSLEKQINSIKKHHHHHH 
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