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Diéu nay (viéc tao ra cdc protein hoan toan mdi) cho phép chiing ta hiéu ré hon vé su séng, cdch
hoat déng, bao gém nguyén nhdn hinh thanh mét s6 bénh, cd ché chéng lai khang sinh, va ly do
vi sao mat sé vi khudn cé kha ndng phdn hiy nhua plastic.

—Uy ban Giai Nobel 2024

Tuy nhién, ching ta phdi thira nhdn rdng, theo téi, con ngudi vdi nhitng phdm chét cao quy cua
minh... van mang trong minh déu én khéng thé phai md cua ngudn géc hén mon cda anh ta.

—Charles Darwin
T6i nghi' ddy mdi la su khdi dau cua mét ky nguyén hoan toan mdi.

—Davide Calebiro, GS Pai hoc Birmingham, Vudng qudc Anh



Anh ba nha héa hoc tring gidi Nobel Héa 2024, tui trai sang phai: David Backer (1/2 giai) “cho
thiét ké protein tinh toan”, Demis Hassabis (1/4 giai), va John Jumper (1/4 giai) “cho du doan
cau tric protein”. Demis Hassabis va John Jumper da stf dung thanh cong tri tué nhan tao dé
du doan cau tric clia hau hét cac protein da biét. David Baker da hoc dugc cach lam chd cac
khéi xay dung clia su s6ng va tao ra cac protein hoan toan mdi. Anh va thong tin ctia Uy ban
Nobel.

Ldi noi dGu

Chung t6i rat vui mung dudc gidi thiéu ban doc va cac anh chj bai viét tuf cai nhin cGa nhiing
cong trinh nhan dugc Giai Nobel Héa 2024 md ra mot chan trgi méi dudng chinh phuc bénh
tat. Muon hiéu thé gidi vi mé clia con ngudi, chiing ta can xudng cau tric vi mo cta nd, ndi cho
phép chiing ta thuc hién nhiing thay déi c6 |gi cho con ngugi. Thiét bi hién dai, nhat [a dugc
trang bi bang Al, gid ddy déng mét vai tro hét stic quan trong, ma néu khéng cé ching, khdong
thé dat t&i nhiing két qua c6 tinh kham pha mdi. M6t nha sinh hoc tung phat biéu: “Su tién b
trong khoa hoc phu thudc vao cdc ky thuat mdi, kham phd mdi va y tudng mdi, ¢ [€ theo thif tu
do.” (Sydney Brenner, Giai Nobel sinh y 2002)




Ho d3 giai ma dudc cau tric tuyét v3i ctia protein. Anh minh hoa ctia Uy ban Nobel 2024
(© Johan Jarnestad/The Royal Swedish Academy of Sciences)

Riéng vé tac gia Demis Hassabis t0i co ghi lai nhiing giong sau day trong bai viét Cudc dai
chién gilta mdy va ngugi trong cd vdy (Phan II), ndm 2017:

Demis Hassabis, 41t, ngudi dong sang lap Cty Al DeepMind ndm 2010. Ong hoc dénh cd vua
lGc 4 tubi, trd thanh kién tudng (master) llc 13 tudi chi ding sau dai kién tudng Judit Polgar;
hoc lap trinh lGc 8 tudi, va lap trinh games lGc 11 tudi. Nam 2014, Google mua lai DeepMind
vdi gia £400 triéu.

Chdng t6i rat cam on GS Nguyén Minh Tho va cac déng nghiép Nguyén Ha Bao Ngan va Tran
Quang Huy da cung cap dudc mot tai liéu rat quy, cot I6i ciia nhiing kham pha trong mua Giai
Nobel Hba 2024 nay. Ching ta hy vong s& c6 thém nhiéu bai viét khoa hoc hay, b6 ich nhu thé.

Nguyén Xuan Xanh
Trudc khi di vao cau chuyén, xin nhic lai méi quan hé giita protein va DNA:

Luu trii théng tin di truyén trong DNA: DAN (deoxyribonucleic acid) la phdn ti [6n mang théng
tin di truyén quyét dinh tinh trang va hoat déng cta cdc sinh vt séng. DNA tén tai dudi dang
chuéi xodn kép gém hai chudi nucleotide lién két véi nhau. Mbi nucleotide bao gém ba thanh
phdan chinh: mét nhém dudng deoxyribose, mét nhém phosphate, va mét trong bén loai
nucleo-base, gém adenine (A), thymine (T), cytosine (C) va guanine (G). Trong cdu tric DNA, cdc
base nay lién két theo tung cdp ddc trung: adenine vdi thymine va cytosine vdi guanine gilp gilt
cho chuéi xodn kép 6n dinh.

Phién md (code transcription) ti' DNA sang mRNA: Trong qud trinh phién md, mdt enzyme cé
tén la RNA polymerase lién két vdi DNA va téng hgp mét chudi mRNA bé sung tif mau DNA. RNA
o cdu truc tuong tu DNA, nhung chia base uracil (U) thay vi base thymine (T) nhu trong DNA.
Trong qud trinh bdt cdip RNA-DNA, adenine (A) trén DNA sé lién két véi uracil (U) trén RNA, con
cytosine (C) lién két vdi guanine (G). Chudi mRNA bé sung nay mang théng tin di truyén to DNA
ra ngoai nhén té€ bao, ndi qua trinh téng hap protein dién ra.

Dich md (code translation): mRNA di chuyén ra khoi nhan té bao va dén ribosome, ndi qua
trinh dich md dién ra. Ribosome “doc” cdc codon (b6 ba nucleotide) trong mRNA, va moi codon
sé€ xdc dinh mét axit amin cu thé. Cdc amino acid dudc vdn chuyén dén ribosome bdi ARN vdn
chuyén (tRNA), néi két véi nhau dé tao thanh chudi polypeptide theo trinh tu quy dinh bdi mRNA.

Téng hdp protein: Chuébi polypeptide hinh thanh tu qud trinh dich méd sé tu xodn, gdp lai thanh
cdu truc ba chiéu, tao nén mét protein hoan chinh. Protein nay thuc hién cdc chdc ndng sinh hoc


https://rosetta.vn/nguyenxuanxanh/cuoc-dai-chien-giua-may-va-nguoi-trong-co-vay-phan-ii/
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khdc nhau, nhu' tham gia vao cdu tric té€ bao hodc kiém sodt cac phdn tng héa hoc trong co
thé.

Nhu vy, DNA la ngudn géc cta théng tin di truyén, con protein la san phdm cudi cung cua qud
trinh biéu hién gen, dam nhiém cdc vai tro sinh hoc quan trong.

Cdc qua trinh phién md va dich md la cGu néi chd yéu giita DNA va protein, dam bdo thdng tin di
truyén dudc chuyén doi thanh cdc chic ndng sinh hoc cu thé trong cd thé.

Nguyén Minh Tho

Vao th( tu 9/10/2024 vifa qua, Giai Nobel Hoa hoc da dudc trao cho ba nha khoa hoc, nhiing
ngudi da giai ma mot s6 thac mac ton tai lau vé protein va cdc thanh phan cd ban clia su séng.

Trong khi Demis Hassabis va John Jumper tif phong thi nghiém DeepMind clia Google ap
dung tri tué nhan tao dé tién doan cau tric chia nhiéu loai protein, nha héa sinh David Baker
da thanh cong trong viéc thiét ké nhitng protein hoan toan mdi, chua ting thay trong tu
nhién.
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Baker opened up a new world of protein structures
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Mét s6 protein ky la va déc ddo do nha hoa sinh nguci My doat gidi Nobel David Baker thiét ké.

Nhiing kham pha nay hy vong sé dan dén nhiing phat trién dot pha, ti viéc phat hién cac loai
thuéc mdi cho dén viéc tao ra enzyme c6 kha nang phan hay chat 6 nhiém.

Dudi day la phan giai thich vé khoa hoc dang sau giai thudng Nobel nay.



PROTEIN LA Gi?

Protein la nhitng phan ti hoat dong nhu “nha may diéu phoi moi cs quan, moi hoat dong bén
trong ca thé ching ta”, theo |3i ciia nha nghién clu protein Davide Calebiro tU Dai hoc
Birmingham & Anh.

Cac chat DNA xac dinh thong tin can thiét vé cau trdc cho ting té bao, va protein sif dung
théng tin nay dé bién cac té€ bao thanh nhiing loai cu thé, chang han nhu té€ bao ndo hodc té
bao ca.

Protein dudc cdu tao ti 20 loai amino acid khdc nhau, va trinh tu sdp x&p ctia cadc amino acid
nay sé dinh hinh cau tric 3D khi chiing xoan va gap lai.

Cha tich Hiép hdi Héa hoc My, ba Mary Carroll, d3 so sdnh su xoan 3D cla protein nhu sgi day
dién thoai d€ ban kiéu cii. Ba giai thich vGi AFP: “Ban cé thé kéo cang sgi day dién thoai ra, va
lic d6 ban sé thay cau tric clia né la mét chiéu. Nhung sau do, né sé tu dan héi va co lai thanh
hinh dang 3D ban dau”

Do d6, dé cd thé diéu khién dugc protein, cac nha hda hoc can hiéu ré cdch ma cac chudi 2D
chuyén héa thanh cac cau trdc 3D. Nhu nha hda sinh hoc ngugi Phap Sophie Sacquin-Mora d3
nhan xét: “Thién nhién da cung cap hang chuc nghin loai protein khac nhau, nhung déi khi
ching ta muén ching thuc hién nhitng nhiém vu ma chlng chua biét cach lam.”

Al (TRi TUE NHAN TAO) DA LAM Gi?

Céc cdng trinh clia nhitng nha khoa hoc doat giai Nobel trudc day da cho thay rang cac nha
hda hoc cé thé phan tich chuoi amino acid va du dodn cau tric ma ching sé€ hinh thanh.

Tuy nhién, cong viéc nay khong hé don gian va cac nha hda hoc da phai vat 16n vdi né suét
hon 50 nam. Tham chi c hai nam mat [an, ho sé t6 chiic cudc thi “Thé van hdi Protein”, va
nhiéu ngudi da that bai trong viéc du doan cau tric protein.

Va Demis Hassabis va John Jumper da xuat hién tham gia cudc thi. Ho da huan luyén mo hinh
tri tué nhan tao AlphaFold cia minh dua trén tat ca cac chudi amino acid d3 biét véi cac cau
tric tudng ing ctia ching. Khi gdp mét chudi chua dudc biét, AlphaFold sé so sanh cau trdc
dé6 véi nhitng chudi trudc d6, tu dé du doan dan dan va thiét lap cau tric mdi trong khéng
gian ba chiéu. Sau khi thé hé AlphaFold2 xuat sac gianh chién thang tai “Thé van hdi Protein”
nam 2020, cac nha td chiic da két ludn rang van dé du doan ciu trdc protein da dugc giai
quyét.

Hién nay, m6 hinh AlphaFold2, va mé hinh tiép theo AlphaFold3 (dudc cong bo trong thang
5/2024) da du doan dudc hau hét cac cau tric cta 200 triéu protein dudc phat hién trén Trai
dat.



The three-dimensional structure of proteins Nobell (5 )

It is determined by their amino acid sequences
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Cdu truc ba chiéu cta protein.
CON CAC PROTEIN MGI THi SAO?

Nha héa sinh hoc ngudi My David Baker ngudc lai dd bat dau nghién cdu tir budc cudi cung
trong quy trinh.

Dau tién, ong thiét ké mot cau tric protein hoan toan mdi, chua tiing dugc phat hién trong tu
nhién.

Sau d6, bang cach st dung mét chudng trinh may tinh do éng tu phat trién mang tén Rosetta,
ong da xac dinh dugc chudi amino acid khdi tao cau tric protein do.

Pé thuc hién diéu nay, Rosetta da duyét qua tat ca cac ciu tric protein da biét nham tim kiém
cac doan protein ngan tuong tu véi cau tric ma né mudén xay dung. Tiép theo, Rosetta diéu
chinh nhiing doan nay va dé xuat mét chuoi cé kha nang hinh thanh nén ciu tric mong
muon.

-~

MUC DiCH CHO TAT CA NHUNG PIEU NAY LA Gi?

Viéc [am chi nhiing c6 mdy nho bé, quan trong va cc ban nhu protein c6 thé md ra nhiéu Ung
dung c6 tiém nang to |8n trong tudng lai. Theo thong tin tif Uy ban Nobel, diéu nay cho phép
ching ta hiéu rd hon vé su sdng, cach hoat déng, bao gobm nguyén nhan hinh thanh mét sé
bénh, cc ché chong lai khang sinh, va ly do vi sao m6t sé vi khuan cé kha nang phan hdy nhya
plastic.



Viéc tao ra cac protein hoan toan mdi c6 thé dan dén viéc phat trién vat liéu nano, thuéc va
vac xin dac tri, cling nhu cac hda chat than thién hgn véi méi trugng.

Khi dudc héi vé protein yéu thich cia minh, Baker da nhac dén mot loai protein ma dng “da
thiét ké trong dai dich d€ chéng lai virus corona.” Trong mot video tai lé thdng bao giai Nobel,
ong da chia sé: “Toi rat hiing thi vdi y tudng vé mot loai xit miii chifa cac protein thiét ké nhd,
c6 kha nang bao vé chéng lai cac virus tu dai dich.”

Ong Calebiro nhan manh rang nghién clfu nay s& “bién déi” linh vuc khoa hoc. “Téi nghi day
chila su khdi dau ciia mét ky nguyén hoan toan mdi.”

Hét
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