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What is a drug?
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Other

Peptides
Antibody-small molecule
conjugates
Polynucleotides

- Antisense RNA

- SIRNA

- Aptamers
CAR-T cell therapy
Gene therapy/editing



New Drug Approvals: Numbers
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New Drug Approvals: Therapeutic Areas
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Machine Learning and Artificial Intelligence in Drug
Discovery A hot topic
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Al Discovered drugs in clinical trials: A first analysis
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Al/ML in early discovery: Where does it make a
difference?

Input Space Feature Space
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Computer-Aided Drug Design Across Discovery (small mol)
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Antibodies: the main type of biologics

Standard antibody structure
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Large variety of genetically engineered antibodies
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Property Optimization of biologics

* Thermostability

e Solubility

e Chemical stability
* Expression

Etc.
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Large Language Models in molecular optimization

OC[CQ@H]1O[C@H] ([CQRH] (O) [CARH]10)n2cnc3c2ncnc3CScdcccecec4l

C#Cclnc (nc2[nH]lcncl2)Nc3ccee (¢3)C(N) =0

O=[N+] ([O-])clcccc(cl)SCc2ncnc3c2ncecn3 [CARH]40[CRH] (CO) [C@RH] (O) [CQRH] 40
CCN (CC) clnc2c (nc (SCC (=0)NCCCN) n2CCc3c[nH]cd4ccceec34)c (C)nl

0=C (0)CSCclncnc2clncn?2[CQREH]30[CE@H] (CO) [CREH] (O) [CRH] 30
C[CR]1(O)C(O[CRH] (CO) [CRH]10)n2cnc3c2ncnc3C (=N)N

OC[C@H]1O[CRH] ([CQRH] (O) [CRRH]10O)n2cnc3c2ncnec3/C=C/N4CCOCC4

CCN (CC) clnc2c (nc (SCC (=0)NCCCN) n2CCNc3nc (N)ncd4 [nH]cne34)c(C)nl SMILES |anguage Of Sma” mOIECUIES
COC (=0) clccc (ccl) SCc2ncnc3c2nen3[CERH]40[CR@H] (CO) [C@RH] (O) [CRH]40
Cclcc (C)c(SCc2ncnc3c2ncn3 [CREH]40[CRH] (CO) [CRERH] (O) [C@RH]40)c(C)cl

CC (=0)OCCSC[CRH]1O[C@H] ([CRH] (OC(C)=0) [CRRH]10OC (C)=0)n2cnc3c2ncnc3C

C (#Cclncnc2clncn2C3CCOCC3) cdcececd

CCclccc(ccl)c2nc3c(nc (0O)n3cdcccceccdOC)c(n2)C(N)=0

NS (=0) (=0)OC[CRH]10O[CW@H] ([C@H] (O) [CARRH]10)n2cnc3c2ncnc3C#CclccececdF
CCCCCCCH#Cclncnc2clnecn2C30[C@H] (CO) [C@QEH] (O) [C@H] 30
CCOclccceccele2nce3c (nc (O)n3cdccececd)c(n2)C(N) =0

@ Heavy chain alignment G| R D[|~||B B~

All/None 10 20 30 40 50 60 70 80 90 100 110
S W [as swssns wss Vimns svsnsnns [:s s AB v Lo s [ claan v [l smanams wos [irsoms s | cABC: saeas s fosan e sraves | ABCDEFGH | JKLMNO. . . ... ... [ s

CDRs

000006 Fa |
000041 LOG)
000067 FOGRVTITADESTSTAYMELSS LESEDTAVYYCARGPLEBGYBYYYYYM- - -BVWGHE- - - - - - -
000164 FOGOVTISADRS ISTAYLOWSSLEASDTAMYYCARVEGYCESTSSYBYYYYYMBVW - - - — —— - —— - -
000295 LBSRyTISvDTSRNGF8 L RLGEvTAARTAVYYCARVLVERT IS0 YBYYM-— - -
000303 L L
000430 vEGHFT ISHONSENT L v L QNS LMABDTAVYYCARGEMIVVAJYF-- - y
000437 VEGEFTISEONABNTLYLOMNS LBDEDTAVYYCARNPRDSGSYYYF - - - - - YNGHG - - - - - --
000458 vEGHFTISHONARNS L v LOMNS LBDEDTAY Y Y CAREBGGLM - - - VWolG- - ----
H 1 4 ! !
Amino acid sequence: e y :
. . 000579 g 17" [——
language of biologics vk v
000581 YDG vERG v
000582 Y D VEGRFTISHONSENTLYLOQMUNS LBAEDTAVYYCVREDHYV ITTGRYHYYM - - - - - - VWG --------
000586 YD 1 Y
000587 YBlG vRG! YWG
000588 \q 1 Y
000589 vbl6 v y
000590 Y BIG vEG y
Consensus V) G e
CDRs
Sort Region

Region: positions 1to 134



Thank you!
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