Joootduoooodd

OOOwriter OO0 OOOO

0000 O O https://www.iikx.com/news/progress/23914.html

Jdoooobotdbouobooboobouonoobouobouoboood

guoubobbtodooouoogoooobbbuooooobbuyuoooooood
gobbobbbogoooobobbbodgoooboboobboooooouboboobobouga
guoouobbouoooobobobogoooobbbbooooobbboooooobobn
gobbobbbogoooobobbbodgoooboboobboooooouboboobobouga
guoouobbouoooobobobogoooobbbbooooobbboooooobobn
gobbobbbogoooobobbbodgoooboboobboooooouboboobobouga
guoobobbogoooooobouooaoo

guoouobbouoooobobobogoooobbbbooooobbboooooobobn
gobbobbbogoooobobbbodgoooboboobboooooouboboobobouga
O00-0000000000000000D0000000DO 00O (protein fitness landscape) O
OO0O00O0O(itness)D 0O 0OO00ODOODOOOOO0O0ODOODODODODODODODODODOO@W@OO
ooodoooobooboooobooboobobooboooDboo)yYooobooobo
gobbobbbogoooobobbbodgoooboboobboooooouboboobobouga
guoouobbouoooobobobogoooobbbbooooobbboooooobobn
gobobobooododd

0000000000000 00D000000000000000DO00O00D00nOdnGGVve-
MSAL O OOooooooodoooobooobooooooooooooooooooooo
0000000801600 0000 OO O Learning protein fitness landscapes with deep mutational
scanning data from multiple sources0 O D O OO 0O 0O O O O O (Cell Systems)d [

guoouobbouoooobobobogoooobbbbooooobbboooooobobn
gobbobbbogoooobobbbodgoooboboobboooooouboboobobouga
guoouobbouoooobobobogoooobbbbooooobbboooooobobn
gobbobbbogoooobobbbodgoooboboobboooooouboboobobouga
guoouobbouoooobobobogoooobbbbooooobbboooooobobn
gobbobbbogoooobobbbodgoooboboobboooooouboboobobouga
O0000oboo0obooboooobooboooobo@no

1/3



0.7 -
8 i
EI]A
52!
0.1
0.0 T T
o iﬂ”’“ e A A A A
7 : g
b e | positive: epstasis

[0 &l double muients
] AVGFP

" 40 =

= n
4 distance (4}

GE1 {2eomba) ; YAPT W

Fregquancy

| ] # 13 a2 =2 L ™ =
G destancs (&) i clistanc (4)

giobooodgoooobbobbtbdooguesooooobbbbbooooooo

goobbobbbuooooobbbbibdoodibbResettal O DD DODODOOOOOOMO

O0Spearmand 0 00O O0DDOO0OOOOODDOO0OOOOODOO0OOOOODOOODODOOO

gobobbbbuoooogobobbbbudooooobobbbuooooobobbogg
U

gooboobbooooooobbobDtcevp-

MSAO O OUODOUODOOODOO0OO0O0O0OOobOO0bUobOobOobong WSAD multiple sequence align
men)UDOOODOE-GQ)LUIODOOODDODO0ODOOOODDOO0ODOOODODOO0ObDOOoDbOoOon
gobboobobbbugoooobbobobbuoooooonbobooago

gobbobbbugooobobbobbodoogobbobbuoooouoboboobobboogg
goooboboooboobobooobooboooo(@aguoboobobbooboobobooo
opoooboboobeve-MSADO OO OOoOooboooboobooooboobobon
gobobobbboooooobobbodoooobboobboooooobbobbbouoa
gobbobobbuoogooobbbobbuooooon

2/3



a Searched MSA MS& Transformer

FRPEETFPMMSTFRVLLCGANL EE
FRPEETFPMMSTFEVLLGGAVL LRFF ETEI | T 4: LLGEAVL m E|
Wild-lyp SEquUensca FAPEETFAM: FALLCGAVL ——
I". FREEFTFRLIL = TFRVLLOOVAIL
| LRFEETF r L ﬁaLLCGﬁ".'L

FRPEATFPMMSKFRVLLCGAVL

Futation sequence \
[~ III". E = Predicted fiiness
e i = . R T 1
g }--»*;;'_ \ T @ &7 9
L : 4
AER - oo . gy

L ".- ; ; - T & = & &
MJ i r'-,_--vl'.‘: ;;_, - _ :i' mn | o

R et -'i' L h

-w: L1}
% 1. Iq" 12 Frotein graph construction Graph spdaied by GVP-GHNN

b When no fitness data is available;

Fitness landscape of
‘:.mﬂmlp' Shared modules
: beatween protein -_’ A e
E == peof _ fitness —" Zara-shot predicton
protein2 landscapes

When fitness data of single mutants is available:

Fitnass landscapa of
protein —k MLP1 Predicted fitness of protieni
Shared modules
Fitness landscape of between protein Pradicted llllgaa-n of protienz

PR fitness
H ¥ Random or posibonal extrapolation

Protein of interast M capRe ¥ Higher-ordar mutants extrapalation
rotein of interas Pt Den et layem

O20GVP-MSAD OO OOOOOOOODOODaOGVP-MSAD DD OO ObODOODDOODOOD

oooooooo@Qouobooooboo0oboobobobOoboboooDooDoooOo;EoLDOoo

ooobooboboboboboooooooooooboOo,®Quboooboboboboboo
goobobbobboodooooon

doddooooboooboobooooobooooooooooooooooooboo
guodgougoboobooboooboooouoouoouooooooboo
(Doo0oOooooooboooooO)

000000 O https://doi.org/10.1016/j.cels.2023.07.003

gopooobbobbboooooon

OO0 0000 000 https://www.iikx.com/news/progress/

DoDooOoOooObbOobObOb00000oouooOddiikx.com O

3/3


https://www.iikx.com
http://www.tcpdf.org

