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PhD - Monoclonal Antibodies (mAbs)

Fab

FcC

>AAACCTGAGACCGGAT-6_VH

QVQLVQSGAEVKKPGASVKVSCKASGYTFTVFYIFWVRQA
PGQGPEWMGWINPNSGGTSYAQNFQGRVTMTRDTSVSTAY
MELSRLTSDDTAVYFCARGRRGLITEFDYWGQGTLVTVSS

>AAACCTGAGACCGGAT-6_VL
DIVMTQSPDSLAVSLGERATINCKSSQSVLDSSNNKNYLA
WYQQKPGQPPNLLIYWASTREYGVPDRFSGSGSGTDFTLT
| g G TSSLQAEDVAVYYCQQYSSTPFTFGQGTKLEIK
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Antibody Language Models

A Autoregressive B Bidirectional language model € Masked language model
languagstnodel ; 2
plx} = ”P(x.ln weXje1) plx) = nP(xdlx e Xy JP(Xesy e Xy) plx) = l_lP(del g, Xy g e Xg) i .
= ted i Language Model Encodings Padding Character Reference
a a a n AntiBERTYy nx 512 “n Ruffulo et al. (2023) Nature
) L 4 AbLang nx 768 ok Olsen et al. (2022) Bioinformatics Advances
S 2 Sapiens n x 600 o Prihoda et al. (2022) mAbs
D DDU [j . ' ‘ ESM n x 325 “Xr Lin et al. (2022) BioRziv
JE000000 BO0UNOO0E QRERERE  LLuu S :
m n m u n interpretabl dimensions

: = e
Processes sequence in one direction Processes sequence in each Processes whole sequence

direction independently >AAACCTGAGACCGGAT-6_VH

[[-1.21275151 0.09233432 -0.28687406 ... -1.16506070 0.45893055

QVQLVQSGAEVKKPGASVKVSCKASGYTFTVFYIFWVRQA 1.03439796] )
AIMRLERY AM vV G S AdlmiLlv GIR S PGQGPEWMGWINPNSGGTSYAQNFQGRVIMTRDTSVSTAY L—éj;:i::;:]—njnaaisz -1.6547246 ... -1.01659608 -0.25621167
MELSRLTSDDTAVYFCARGRRGLITEFDYWGQGTLVTVSS [-0.80599487 0.00688396 -0.39625698 ... 0.08043469 —0.37498006

-0.36962718]

— - — >AAACCTGAGACCGGAT-6_VL [11.55720356 066125804 -0.76089978 ... -0.27084541 0.02708428
DIVMTQSPDSLAVSLGERATINCKSSQSVLDSSNNKNYLA Lj:Z;g§:§5§]—1,42554777 -1.21142054 ... -0.84660465 0.46885425

WYQQKPGQPPNLLIYWASTREYGVPDRFSGSGSGTDFTLT -.09832135)
[-0.68128574 0.96581882 —0.21007441 ... -1,01042747 —0.05926855

ISSLQAEDVAVYYCQQYSSTPFTFGQGTKLEIK 1

0.09461173]

Antibody Encoded Encoded Sequences
Sequences ‘ Sequences ‘ with dimensionality

reduction

plx = Alxy .. y—y) PO = Alxy . Xe- )P0 = Alxyyy .. xg) PO = AlXy o Xpoy, Xigy - X1)

Bepler and Berger (2022) Cell



Machine Learning

Classification

Regression Supervised Unsupervised

04

Q. ™ O%
- %-— +&ﬁ” :
2 ¥ S

x
e

1 [} 1 1 1 1 |-
20 30 40 50 60 70 80 90 100 0.5 0.4 03 02 01 0 0.1 02 005 0.00



' Data

ining

Tra

10000 library

77 discontinued

human mAbs

human antibodies

31 approved
human mAbs

35 human mAbs
in clinical

trials

UMAP

Kernel PCA t-SNE

PCA

Library

Discontinued

In Trials

Approved

IGHV2_Lambda
IGHV3_Ka

=3
e "
b
e
UMAP1

.._\..W..h .\{..\4
oL :
% 5 K . 'S -
! ol. 3 5 > » = y .
Lt W W
e .
. i x
C¢dVYINN
cy, ®
...ﬁ...”. _... 2 opeg R
" DO A V .hw...u
AN 7 S b
VA B
3. - " b . B
LT LA 8 .Hé.q 2 5 s
® A et .@vn ER )
WO IRt AR Y
r g p) T, e
Lo B, LI

t-SNE1

! LY . s *l...v
AW T g
.m ~ rs..a q.nM “‘ r\N H
- e '.. I -.P‘W .W
e B ety
T g \ ¥ Ty §
8 n.n» ﬂ:.....“ w..v. &
AN ..n._...z T T 5
R Y =¥ -
-W.. v \ : R 1
CHANS-3

PC1

PC1

ppa

IGHV3_Lambda

b o i

- S .A.p.
R b

Zdvnn

IGHV7_Lambda

IGHV4_Lambda

20

IGHV5_Ka

ppa
ppa

IGHV2_Ka

IGHV1_Ka

_Kappa

IGHV4_Kappa

ppa
IGHV1_Lambda

IGHV7_Ka

IGHV5_Lambda

IGHV6_Ka

ppa

IGHV6_Lambda

4

cod

UMAP1

t-SNE1

PC1

PC1



Training Data
Experimental
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SV40.PD.hu2H7.H16.SV.L16

8.277 kb

SV40 Promoter/Enhancer

Pvull 0.04 Nhel 0.39
SPLICE DONOR(1) 0.44

PUR-DHFR

SPLICE ACCEPTOR(1) 1.81

SV+ | Substitution Oligonucleotide sequence
Not1 542 Sk Eromotenen  [CDRETI C TAC ACC TTC ACG AGC TAT AAC ATG CAC TGG GTC CG
SV40 polyA (SEQ ID NO. )
- CDR-H2A G ATT AAT CCT GAC AAC GGC GAC ACG AGC TAT AAC CAG AAG
116 TTC AAG GGC CG (SEQIDNO. )
Hindll 4.86 CDR-H2B GAA TGG GTT GCA GCG ATC TAT CCT GGC AAC GGC GAC AC
(SEQIDNO. )
CDR-H3 AT TAT TGT GCT CGA GTG GTC TAC TAT AGC AAC AGC TAC TGG
TAC TTC GAC GTC TGG GGT CAA GGA (SEQIDNO. )
CDR-L1 C TGC ACA GCC AGC TCT TCT GTC AGC TAT ATG CAT TG
(SEQIDNO. )
CDR-12 AA CTA CTG ATT TAC GCT CCA TCG AAC CTC GCG TCT GGA GTC C
(SEQIDNO. )
CDR-L3 TAT TAC TGT CAA CAG TGG AGC TTC AAT CCG CCC ACA TTT GGA

WHAT IS CLAIMED IS:

1. A humanized antibody that binds human CD20, or an antigen-binding fragment thereof, wherein

the antibody is effective to deplete primate B cells in vivo, the antibody comprising in the H chain Variable
region (Vy) at least a CDR3 sequence of SEQ ID NO. 12 from an anti-human CD20 antibody and

substantially the human consensus framework (FR) residues of human heavy chain subgroup IIT (VyIII).
2. The antibody of claim 1, further comprising the H chain CDR1 sequence of SEQ ID NO. 10 and

CDR2 sequence of SEQ ID NO. 11.

3. The antibody of claim 2, further comprising the L chain CDR1 sequence of SEQ ID NO. 4, CDR2
sequence of SEQ ID NO. 5, CDR3 sequence of SEQ ID NO. 6 and substantially the human consensus
framework (FR) residues of human light chain k subgroup I (VkI).

4. The antibody of the preceding claims, comprising the Vy sequence of SEQ ID NO.8 (v16, as shown

in FIG. 1B).
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