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The collaboration
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« Extend HELM Editor for antibodies

The HELM notation
Structured in 4 hierachical layers
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Roche extension: Domain
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Defined in HELM monomer library
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Complexity of HELM hierarchy
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The task

* Register complex biotherapeutics, e.g.
antibodies (incl. bi-specifics, ADCs, ...)

— Simple antibody —
- to fully exploit the data generated \f\\ fv\\/
along and across projects, \on

N

platforms and technologies domaine
(2x3 CDRs
bind antigen)
« Prerequisite is a complete description i S —
of all components and their connections \_ ) e

Constant o
domains 7 Intrachain disulfide

(eflector bonds (Ig-domains)

* Use has to be as simple as possible fncions)

The input

The challenge:
* Detect and annotate domains
 Auto-connect known Cys-Cys bonds

» Enable easy specification of remaining
Cys-Cys bonds and connection of chains
based on intuitive overview

¢ Alert for non-human domains and
remaining free Cys residues




The solution

In-house extension of public domain HELM Editor

Domain recognition

Sequence entry
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-> Single antibody sequences converted into fully annotated antibody model

including almost all Cys-Cys bonds

The output

-
_- - \‘ oo
- |
_- ' heavy I light |
2 S P U S ——
-
-
-~
L
CysiCys 238l — CysiCys 2389 —
- ravka | - hvka "| i
free CJ/S L _T6%ID,97% Cov_ 74% ID; 99% Cov. 59% ID; 95% Cov. L5 mem 94% Coy _ = variable
cys Cys
. Cys vi. 3.122_:[__ -5 “‘ cyslcatadiag Cys ____..
thCka4 mgg1_CH| hlgg1_CH1 ana
humanizable 100%ID; 100% Cov LI 100% D; 100% Gov ] LI 100% ID; 100% Gov I _100% D, mnae Cov _ constant
AT e e N
CysiCys : 215:224 CysiCys: 215:219
7 0g1_H Im H
human [ mu%m 100% cmFmen%\n 100% Cov ]
v’
‘ foa |
7’ ‘1 c a300
.7 mgm CH2 hlgg1_CH2
P 100% ID; mu*;m 100% ID; 100% Cov
‘ | A==
y
7 Cy: P artazs |7 Cysic GE 424
7z nigs hlgg1_CH3
,/ mu)em egsﬁ Cov RS 98% ID; 100% Cov
’ A\
’
7 / \
. 4 A
% 0y N
7 A
/ \
7 \
Z
/.
/

- Complete specification on all atoms and bonds of the antibody is created in HELM notation

- Registration of the antibody and all individual components (domains, linker, conjugates, ...)




DOMAIN LIBRARY & DETECTION

The domain library
Concept / Creation




The domain library
Content

Name Name Short  Spedies Humanness Chain Domain Sequence  Length Cys Count  Cys Pattern
. IGHG1_CH1_HUMAN hlggi CH1 |human lhuman heavy lconstant  |ASTKGPS... |98 2 12
[ ) N a m e of d 0 m a n S (I O n g / S h 0 rt) 1GHG1_CH2_HUMAN hlggl CHZ |puman |human heavy |constant |APELLGGP...|110 2 iz
IGHG1_CH3_HUMAN hlggl CH3 |human lhuman heavy jconstant  |GQPREPQ... ‘107 2 12
IGHG1_HINGE_HUMAN higal H lhuman lhuman heavy lhinge: [EPKSCDK... |15 3 14C,2H,3H
IGHG2Z_CH1_HUMAN hlgg2 CH1 |human lhuman heavy lconstant  |ASTKGPS... |98 3 14C,2-3
. . 1GHG2_CH2_HUMAN hlgg2 CHZ |human  |human heavy |constant |APPVAGP... |108 2 12
e S pecies, humaness (humanizable) wseoewm s o e e o coma w2 2
1GHG2_HINGE_HUMAN higa2_H human  |human heavy |hinge ERKCCVE... |12 n 1H,2H,3H,4H
IGHG4_CH1_HUMAN hlgg4_CH1 |human ihuman heavy |constant  |ASTKGPS... |98 3 14C,2-3
IGHG4_CH2_HUMAN hlgg4 CH2  |human lhuman lheavy |constant  |APEFLGG.. ‘ 110 2 1-2
. . 1GHG4_CH3_HUMAN hlggd CH3 |human  |human heavy |constant |GQPREPQ...|107 2 12
° C h a | n . d O m a | n GHGA_HINGE_HUMAN __ hlggd_A __ |human _ |human heavy |hinge [EskvGep... |12 B TH,2H
1GHG_CH1_RABBIT rblgg_CH1 |rabbit lheavy  |constant |GQPKAPS... |35 g 34
a; hCka human  |human kappa |constant |RTVAAPS... |106 3 12,3H
IGKC_MOUSE mCka Imouse kappa lconstant  |ADAAPTV... |106 3 1-2,3H
KAC4_RABBIT rbCkas rabbit kappa lconstant  |DPVAPTVL...|103 4 1-3,4H
. Seq uence / |ength KACs RoaT e oo et AP0 ]
KAC6_RABBIT rbCkad rabbit kappa lconstant  |ATLAPTVL... [104 4 1-3,4H
KACS_RABBIT rbCkad rabbit kappa lconstant  |DPPIAPTV... [104 4 1-3,4H
KACA_RAT rCka rat kappa lconstant  |ADAAPTV... |106 3 1-2,3H
H . - H KACE_RABBIT rbCkad Irabbit kappa lconstant  |GDPVAPS... |106 3 1-2,3H
. Cyste| ns: number, bindin g pattern kexs et foppe —fansiant poAAPTY- 1 ]
? LAC1_HUMAN hCla1 lhuman lhuman lambda |constant  |GQPKANP... |106 3 1-2,3H
LAC1_MOUSE mClal Imouse lambda [constant |QPKSSPS... [105 3 1-2,3H
LAC1_RAT rClal rat lambda [constant |QPKATPS... [104 3 1-2,3H
LAC2_HUMAN hCla2 lhume Ihum; lambda |constant |GQPKAAP... 106 3 1-2,3H
on ILAC2_MOUSE mCla2  |mouse lambda |constant [QPKSTFTL... 104 3 1-2,3H
LAC2_RAT rCla2 rat lambda |constant |QPKSTPTL...|104 3 1-2,3H
LLAC3_HUMAN hCla3 lhuman ihuman lambda |constant |GQPKAAP... 106 3 1-2,3H
ILAC3_MOUSE mCla3 Imouse lambda |constant |QPKSTPTL...|104 3 1-2,3H
M M LACE_HUMAN hclas lhuman lhuman lambda |constant  |GQPKAAP... |106 3 1-2,3H
* Antibody domains (h, m, r, rb) T P e —TE
ILAC_RABBIT rbCla Irabbit lambda  |constant  |QPAVTPS. 105 3 1-2,3H
[VHEAVY-CONS_HUMAN hvH lhuman lhuman lheavy \variable |QVQLVES... (122 2 1-2
VHEAVY-CONS_MOUSE  |mvH Imouse lheavy  |variable  |QVQLQQS... 122 B 12
[VHEAVY-CONS_RABBIT rbvH rabbit lheavy \variable |QESLEES... [123 4 1-4,2-3

» Linkers, peptides

* Conjugate proteins

Can be extended also to any protein class

with defineable domains and peptides used
as building blocks

The algorithm of domain detection

* Run BLAST of entered sequence(s) against domain library

- Retrieve hits with name, E-value, % coverage, % identity

* Apply filters (adjustable, >50% coverage, >50% identity)

* Apply sorting rules according to E-value thresholds

- Obcoverage * % identity > E-value only > % coverage

* Present top hit for each region with options to change (GUI)

* Match Cys-Cys binding pattern and auto-connect

- intra-domain Cys-Cys bonds

- inter-chain Cys-Cys bonds (e.g. hinge)




The functions of domain editing

Review full domain data from recognition module
- Relabel domains

Close remaining Cys-Cys bonds
- Delete erroneous Cys-Cys bonds

Edit domains using the public domain HELM Editor window
- Attach peptides, chemical linkers and DNA/RNA to the antibody
- Shorten / change domains (work in progress)

Add domains from domain library

- Re-annotate domains

Up-to-date HELM notation

Examples will be part of a live demonstration

EXAMPLES




Cross-Mab (includes KiH)
Bispecific antibodies as motivation

specificity 2

specificity 1

Slide by Guy Georges

Cross-Mab (includes KiH)
Bispecific antibodies as motivation

natural IgG: bispecific IgG:
2 identical light chains 2 different light chains
2 identical heavy chains 2 different heavy chains
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Slide by Guy Georges
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125 %

knobs and holes
2 different light chains
2 different heavy chains
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25%




Slide by Guy Georges

Cross-Mab (includes KiH)

weS

VH-VL-CrossMADb

CH1

Cross-Mab (includes KiH)

Y Antibody Domains Found

Heavy_Chain_1
hvH3: 1-121

72% ID, 100% Cov
eVal: 9,0E-55

Light_Chain_1

hvial: 1-110
75% ID, 100% Cov
eVal: 5,0E-55

Heavy_Chain_2

hvH4: 1-116
83% ID, 100% Cov
eVal: 3,0E-63

Light_Chain_2

hvka3: 1-108
8§1% ID, 100% Cov
eVal: 4,0E-60

hlggl CHI: 122-219
- 100%: ID, 100% Cov
eVal: 8,0E-65

hCla2: 111-216
w || 99% ID, 100% Cov
eVal: 9,0E-75

hCka_xmab: 117-218
v || 100% ID, 100% Cov
eVal: 4,0E-67

hlggl CHI: 111-208
v || 100% ID, 100% Cov
eVal: 8,0E-68

-

hlggl H: 220-234
100% ID, 100% Cov
eVal: 3,0E-08

hlggl_H_Xmab: 219-233
100% ID, 100% Cov
eVal: 2,0E-08

¥mab_linker: 209-213
100% ID, 100% Cov
eVal: 1,2E01

-

-

-

hlggl CHZ: 235-344
100% ID, 100% Cov
eVal: 8,0E-77

hIggl CH2: 234-343
100% ID, 100% Cov
eVal: 8,0E-77

hlogl+_CH3: 345-451
b 100% ID, 100% Cov -
eval: 2,0E-77

hIgg1-h_CH3: 344-450
- 100% ID, 100% Cov -
evVal: 2,0E-75

Return to Input

Accept




Cross-Mab (includes KiH)

Cys:Cys. 2289]_ —
- hViat

L 76%1D; 100% Cov__ -

-~

Cys

hCla2 |
99% 1D; 100% Cov ]

H

crsm.wz_l:: — Cys:F-

72% |D; 100% Cov

hVH4
83% ID; 100% Cov

CysiCys148:204 Cys Crsdazo.’i. N I —— 3
hlgg1_CH1 hCka_Xmab |
100% ID; 100% Cov 1 100% ID; 100% Cov
o —— — —— ——
Cys:gyg,' Z’n.BQ]_ e
hlgg1_H hlgg1_H_Xmab | hvka3
100% ID; 100% Cov 100% ID; 100% Cov L..__‘E1%ID;100%CQ1,J
328 CysiCys—264:324 CysCys—132:193
higg1_CH2 L] hlgg1_CH2 || hlgg1_CH1
100% ID; 100% Cov 100% ID; 100% Cov 100% ID; 100% Cov
CysCys-371:429 CysiCys=320:428
hlgg1-k_CH3 L] hlgg1-h_CH3 Xmab_linker
100% ID; 100% Cov 100% ID; 100% Cov 100% ID; 100% Cov

Cross-Mab (includes KiH)

i
;100% Cov_.

Cys:gy; 22891 o
= hVla1

L 76%ID

- A
hCla2
99% 1D; 100% Cov

Cys: yf_:

Cys:Cys-148-204
higg1_CH1

Cys:Cys : 215:224

72% |1D; 100% Cov

100% 1D; 100% Cov

Cys CrS'_1

83% ID; 100% Cov

203 L 3
hCka_Xmab
100% ID; 100% Cov

1_H

higg

higg1_H_Xmab

Cys :Sy; 2389
= hVka3

-—
-

1

100% ID; 100% Cov Jrs:Cys : 230:289 4g094'1D: 100% Cov L 81% ID; 100% Cov__ ~
Tys:Cys : 233: —— SN——a
ys - DAR-30F CysiCys-264324 Cys.Cys—137.193
higgl_CH2 higg!_CH2 Eyeeye “2Ri5g1_CH1
100% ID; 100% Cov 100% ID; 100% Cov 100% ID; 100% Cov
cys;E s-371:429 cys{c < 370428
higg1-k_CH3 higg1-h_CH3 Xmab_linker
100% ID; 100% Cov | L1  100% ID; 100% Cov 100% ID; 100% Cov
CYys:Cys : 358735




Single chain variations

* Example 1: LC and HC coded by 1 protein chain

» Example 2: C-terminally added scFv

Single chain variations

@ Antibody Domains Found

ight_Chain-Heavy_Chain_1

hvkas: 1-108 hCka: 111215 6G4s: 217246 hVH3: 247-367 higgL_CH1: 368-465
81%1ID, 100% Cov + | 100%D,35% Cov ~ || 100%ID, 100% Cov - || 71% 1D, 100% Cov + || 100% I, 100% Cov
eval: 1,06-55 eval: 4,05-69 eval: 2,06-17 eval: 2,06-52 eval: 5,06:63

Heavy_Chain-scFv
hvHe: 1-116 hlgg1 CH1: 117214 hlgg1 H: 215-229 higgL_CH2: 230-339 higgL_CH3: 340-446
83%1ID, 100% Cov + | 100% D, 100% Cov ~ || 83%ID, 100% Cov ~ | 100%ID, 100% Cov v || 9%, 100% Cov
eval: 1,06-61 eval: 5,06-63 eval: 1,06-07 eval: 2,06-74 eval: 6,06-73

higg1_H: 466-480
v || 100%1D, 100% Cov

2645;: 447.456
v || 100%ID, 100% Cov
eval: 2,06.02

higg1_Cri2: 481-590
100% ID, 100% Cov
eval: 1,06-74

hvka3: 257564
81%1D, 100% Cov
eval: 1,06-55

hlgg1_CH3: 591-696
100% ID, 99% Cov
eVal: 7,073

‘acas: 566-585
100% D, 100% Cov
eval: 7,06-10

hvH3: 586-706
v || 71%1D, 100% Cov
eval: 2,06-52

Retumn to Input




Single chain variations

hvkad
L 1% ID;100% Coy _ =

cvscis 33819 ]:____1
100% ID 99% cov |

Cys:Cys; 2320 CysiCys: 2385
T

CysiCys 101:290

> “s6as .
+ J100% D 100% Coy, o

Cys:(Qys : 268:344

hVH3 F €75 216:4RQH4
71% ID; 100% Cov

83% ID; 100% Coy

p hvH4
3% ID; 100% Cov

cysfoysaadasn & 143190 Cys{oysaadaan ¢ eI
higg1_t higg!_ higg1_GH1 hlgg1_CH1
100% ID; Tovm cov 100% ID; 7008 cor 100% ID; 100% Cov 100% ID; 100% Cov
higg1_| higg1_| I |
100% ID; 5% cou 3% ID; 1% cor hlgg1_H hlgg1_H
| 100% ID; 100% Cov 93% ID; 100% Cov
Cysfoysatdazt cysloys2adann e cyslazatan
fleT_(E1-F2 higg1_CH2
1008 'D Tl cou 1S B TS 57 mnmu e 100% ID; 100% Cov
e | oo | I
hlgg1_CH3 hlgg!_CH3 mgm CH3 hlggi_CH3
100% ID; 93% Cov 99% ID; 100% Cov 100% ID; 99% Cov 99% ID; 100% Cov
645 . ot Taees Tl
. ,100%ID;100% Coy, « + ,100% ID; 100% Coy, +
eysfeys ardaan L oysfors ardaan L
- hvka3 | r

L B1%ID;100% Coy _
oot Taees Tt
. ,100%1D;100% Coy,

o Heds Cys:Cys: 557:629
« 100%ID; 100% Coy, »

Cys{Cys | GOTER

Cys:
nvH3
71% ID; 100% Cov

Qys - 607,68,

nVH3
71% ID; 100% Coy

Single chain variations

E hvH4

83% ID; 100% Cov

Cys Cgrg, 2389 Cys:Gys : 268,344
thaS ""‘] hvH3
Lo 815&ID 1005{: Cov . 71% ID; 100% Cov,

L_,__——
Cys CF ___ms.m c‘ 250 Cys: 143400
tha ‘ hlgg1_CH1 hlgg1_CH1
100% ID; 99% Cov 100% ID; 100% Cov 100% ID; 100% Cov
N — ——

< 6G4S hlga1_H hIgg1_H
« 100% ID; 1p6% Coy, 100% ID; 100% Cov 93% ID; 100% Cov
" .. - "
Cys]Cysabllla T Cys) Q
hlgg1_CH2 hlgg1_CH2
100% I1D; 100% Cov 100% ID; 100% Cov
Cys{Cys<B1ZLETS | Cys: “ARAADA |
hlgg1_CH3 hlgg1_CH3
100% ID; 99% Cov 94% ID; 100% Cov
PR— .., P “. .,
< 2s4s S . G4s .
. 100%I ¥ UD%CO\L . i
B
CysiCys : ﬁ.d.ﬁ_l__.._
l" hvka3
Lo 81%ID 10,

Cys:Cys 557629




Antibody conjugates

Antibody conjugates

-
@ Antibody Domains Found

Heavy_Chain_1
hVH3: 1-121
72% ID, 100% Cov
eval: 5,06-54

Light_Chain_1
hvlat: 1-110
76% ID, 100% Cov
eval: 5,06-55

Heavy_Chain_2
hVH4: 1-116
83%ID, 100% Cov
eval: 2,063

Light_Chain_2
hvka3: 1-108
81%1ID, 100% Cov
eval: 4,0E-60

[hlgg1_cH1: 122-219

100% ID, 100% Cov
eVal: 8,0E-64

hcla2: 111-216
99%ID, 100% Cov.

| eval: 8,0E-75

hlggl CH1: 117-214
100% ID, 100% Cov

| eVal: 7,065

Ihcka: 109-215

100% ID, 100% Cov
eVal: 4,0E-75

| [h1gg1_H: 220-234 [hlgg1_cH2: 235-334 | |h1gg1+_cH3: 3a5-a50
100% ID, 100% Cov + || 100% ID, 100% Cov ~ | 100%ID, 99% Cov
eval: 4,0E-08 eVal: 1,06-75 eval: 2,06-75
hlggl H: 215-229 hlggl_CH2: 230-339 hlgglh_CH3: 340446
100% ID, 100% Cov ~ || 100% ID, 100% Cov ~ | 100%ID, 100% Cov
eval: 3,06-03 | eVal: 7,06-77 || eval: 1,0E75

[263s: 451458
100% ID, 100% Cov
eval: 5,6601

| [hcyc: 459-562
100% ID, 100% Cov
eval: 6,0E-72

Return to Input




Antibody conjugates

Cys:Cv§_‘ 289 —
- hviat “‘1

?'65& 1D; 100% Cov

—

72%1D; 100% Cov

hvH4
83% ID; 100% Cov

C\rs Cvs 23:89
thaE

81 % ID; 100% Cov

Cys _135195_1____
F hCka ‘i

100% ID; 100% Cov I

Cys 138197 —_———— Cys; -148704 Cys - 1431099
nCla2 | higg1_CH1 higg1_CH1
99%ID; 100% Cov 100% ID; 100% Cov 100% ID; 100% Cov
higg1_H — higg1_H
100% ID; 100% Cof¥3:-Cys 233028 nogg 1p: 1 0% Cov

4

higg1_CH2
100% ID; 100% Cov

(Cys 1 230:22%

hlgg1_CH2
100% ID; 100% Cov

Cys] (424

Cys; 3710429
hlgg1-k_CH3

100% ID; 89% Cov

hlgg1-h_CH3
100% ID; 100% Cov

cedo .,

e 2638
« 100% ID; 100% Coy,

P

-

.

- hCyC -

.
-« 100% ID;100% Cov
e, . *

.- ..

.

Antibody conjugates

Cys:Cyg. 228000 — -
- hvia1 =~

Lo J6% 1D; 100% Cov_.. 72% 1D0; 100% Cov,

204

'
E hvH4

83% ID; 100% Cov,

100

Cys:Cys. 23801 — o
s “T ks

Lo B1% ID; 100%COV_.

14
hlgg1_CH1
100% ID; 100% Cov

CysiCys14
hlag1_CH1
100% ID; 100% Cov

T e g
CysiCys-d A.QI_]-.____ Cys|
‘ E al
rs hCla2 1

99% ID; 100% Cov ]

Cys] A.BE.]..____.‘
hCka 1
100% ID; 100% Cov )

\-————1—————

Cys:Cys @ 215:224
hlgo1_H
100% ID; 100% Cov
ys.Cys 23022

\-————r————

hlgg1_H
8 100% ID; 100% Cov

CysiCys: 219:215

CH2
100% Cov

hlgg1
100% ID;

CH2
100% Cov

hlgg1
0% ID;

Cys| ~az4kd20

hlgg1-k_CH3
100% ID; 99% Cov

10
424
hlgg1-h_CH3
100% ID; 100% Cov

cedon,

< 2635 ° .
+ ,100%ID; 100% Coy, »
- - . - . -
e hoye |t e
+ ,100%ID; 100% Coy, »

s Cvs 3587348




WHY DEVELOP SOMETHING
NEW?

The motivation

‘Standard’ formats (cross-Fab based)

/, ,
\ W4 " N Ay
A 4 '
N\
&/ \\\\ //
And glycovariants ... ...and ADCs ...

How to store them without an added PPT?




Example antibody sequences

>HC heavy chain

QVQLOESGPGLVKPSETLSLTCTVSGGSISGYYWSWIRQPAGKGLEWIGRIYTSGST
NYNPSLKSRVTMSVDTSKNQFSLKLSSVTAADTAVYYCARGRFTYFDYWGQGTLVTV
SSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTEFPA
VLOSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPC
PAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDS
DGSFFLYSKLTVDKSRWQOGNVFSCSVMHEALHNHYTQKSLSLSPGK

and
>LC light chain

EIVLTQSPATLSLSPGERATLSCRASQIVSSAYLAWYQOKPGQAPRLLMFGSSSRAT
GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSQGTFGPGTKVDIKRTVAAP
SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKD
STYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

Load HC, draw 1. C-C bridge manually

0@\@@@@@00

e S O O S SRS =
AR 2 o Sn Sn Sn on Sn Sh Sn Sn n on oh o on h Sn on on o n on on o o o

P .
ot .
o* .,
*
e
0 pp.0r00

+ +
AR S SEEES




Load full antibody (2x HC, 2x LC)

Fie Tooks Edit Help

e %am o [Hpr= Pegiide Sequence | = | [LNHFYPREAKVOWKVDNALGSGNSOESYTEQDSKDST TREFNRGEC] [Reset | Loag
Chemical Modifer
Mucleic Acd Peplde
Standard Nucleotide
A & T U
Wodied Nuckeotde
o = Component Viaw
Base
[T
e GumberafModkcabors W0 W1 W3 = Wodified Phosphate
- -
Antibody HELM converter — POC in Excel
Enter the heavy chain Optionaly enter a 2nd heavy Enter the fight chain Oatonaly entera nd Taht
as one HDDE@SE chain as one uppercase as Pﬂe IIDDeK'fase chain as one uppercase
string into this cell string into this cell string into this cell string into this cel
| HC2 (by defaul-déntical to HC1) LC2 (by defaultidefitical to LC1)
|avaraesjavaraese 446 aasEvLTasPdEIVLITaSPA 215 215
PEPTIDEL 117|PEPTIDE2 117|PEPTIDE3 103|PEPTIDE4 109
1 22 PEPTIDEL 95 22 PEPTIDE2 %5 23 PEPTIDE3 89 23 PEPTIDEA 89
2 95 95 89 89
3 143 PEPTIDEL 199 143 PERTIDE2 199 135 PEPTIDE3 195 135 PERTIDE4 195
4 139 199 135 195
5 219 PEPTIDE3 215 219 PEPTIDE4 215 215 215
6 225 PEPTIDE2 225 225
7 228 PEPTIDE2 228 228
8 260 PEPTIDEL 320 260 PEPTIDE2 329)
3 320 320
10 366 PEPTIDEL 424 366 PEPTIDE2 424
11 424 424
12

Chains

C-bridges

HELM

[Copy the complete
HELM notation of the
antibody from this cell

PEPTIDE1{Q.V.Q.L.Q.E.5.G.P.G.LV.K.P.S.E.T.LS.L.T.C.T.V.5.G.G.5.1.5.G.Y.Y.W.5.W.|.R.Q.P.A.G.K.G.LE.W.L.G.R.L.Y.T.S.G.S. T.N.Y.N.P.S.LK.!

PEPTIDEL,PEPTIDEL,22:R3-95:R3| PEPTIDEL, PEPTIDEL, 143:R3-199:R3 | PEPTIDEL, PEPTIDE3,219:R3-215:R3 | PEPTIDEL, PEPTIDE2,225:R3-225:|

:PEPTIDEHQ

.Q.L.Q.E.5.G.P.G.LV.KPSETLSLT.CT.V.5.G.G.5L5G.Y.Y.W.5W.L.R.Q.P.A.G.K.G.LEW.LG.R.LY.T.5G.5.T.N.Y.N.P.5.L.
I




Input to HELM Editor

PEPTIDEI{Q.VAQ.LAQ.EAS.G.P.G.L.V.K.P.S.E.T.L.S.L.T.C.T.V.S.G.G.S.I.S.G.Y.Y.W.S.W.I

K T I S K A K G Q P R E P Q V Y T L P . .Q.
T.V.D.K.S.R.W

.P.E.N.N.Y.K.T.T.P.P.V.L.D. .G.S.F.F. L Y S K L. Q.0
K.S.L.S.L.S.P.G. K}‘PEPTIDE3{E I.V.L.T.Q.S.P.A.T.L.S.L.S.P.G.E.R.A.T.L.S A.S.Q.T
K. S.R.A. T.G.I.P.D.R.F.S.G.S.G.S.G.T.D.F.T.L.T.I R.L.E

.K. N.A.L. .8.T.Y.S.L.S.S.T.L.T.L.S.K.A.
.L.S. S P.V.T. K S F N R G E.C ‘PEPTIDE4{E I V L.T.Q.S.P.A.T.L.S.L.S.P.G.E.R.
S S A Y L.A.W.Y.Q0.Q0.K G.Q.A.P.R.L.L.M.F.G.S.S.S.R.A.T.G.I.P.D.R.F.S.G.S.G.S.G.T.
E.D.F.A.V.Y.Y.C.Q.Q.Y. G S S$.Q.G.T.F.G.P.G.T.K.V.D.I.K.R.T.V.A.A.P.S.V.F.I.F.P.P.S.D.
.C.L.L.N.N.F.Y.P.R.E.A.K.V.Q.W.K.V.D.N.A.L.Q.S.G.N.S.Q.E.S.V.T.E.Q.D.S.K.D.S.T.Y.S.
Y.E.K.H.K.V.Y.A.C.E.V.T.H.Q.G.L.S.S.P.V.T.K.S.F.N.R.G.E.C}$PEPTIDEl, PEPTIDEL, 22 :R3-
95:R3|PEPTIDEL, PEPTIDEL, 143:R3-199: R3|PEPTIDE1 PEPTIDE3,219:R3-215: R3‘PEPTIDE1 PEPT
225:R3 |PEPTIDEL, PEPTIDEZ 228:R3-228: RE‘PEPTIDEl PEPTIDEl 260:R3-320: R3‘PEPTIDE1 PEP
424 :R3|PEPTIDE2, PEPTIDE2,22:R3-95:R3 | PEPTIDE2, PEPTIDE2, 143 R3-199:R3|PEPTIDE2, PEPTI
215:R3 |PEPTIDE2, PEPTIDE2,260:R3-320: R3‘PEPTIDE2 PEPTIDE2,366:R3-424: R3‘PEPTIDE3 PEP
89:R3 | PEPTIDE3, PEPTIDE3,135:R3-195: R3|PEPTIDE4 PEPTIDE4,23:R3-89: R3|PEPTIDE4 PEPTID

.R.Q.P.A.G.K.G.L.E.W.TI.

D.Y.E.K.H.K.V.Y.A.C.E.
A.T.L.S.C.R.A.S.Q.I.V

D.F.T.L.T.I.S.R.L.E.P.
E.Q.L.K.S.G.T.A.S.V.V

L.S.S.T.L.T.L.S.K.A.D.

IDE2,225:R3-

TIDEL, 366 :R3-
DE4,219:R3-
TIDE3,23:R3-
E4,135:R3-195:R3$$$

HELM Editor Output

File Teols Edt Help

RO & 4aqmE a4 |—|Id= HELM Notation | |PEPTIDE3 PEPTIDES, 135R3-195 R3|PEFTIDE4 PEFTIDEA, 23 R2-89 RIPEPTIDE4 PEFTIDE, 135 R3-195 Load
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Zoom reveals Cys-Cys bridges
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HELM Editor build-in alternatives

&) Protein Sequence Editor =
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Release to public domain

* Roche Extension of HELM Editor for complex antibody formats
expected in Q3 2014
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Associated HELM talk on the Bio-IT 2014
Please visit!

HARNESSING DATA & STANDARDS
WEDNESDAY, APRIL 30

1:55 HELM: An Open Standard for the Representation of Complex
Biomolecules

Sergio Rotstein, Ph.D., Director, Research Business Technology, Pfizer, Inc.

The steady increase in therapeutic research involving complex biologic entities has
exposed a gap in the ability of traditional informatics tools to deal gracefully with
these types of molecules. HELM is a new open standard that enables the
representation of a diverse set of complex macromolecules such as
oligonucleotides, proteins, antibodies, antibody-drug conjugates, etc., including
those containing unnatural and chemically-modified components. This
presentation will describe the HELM standard and associated toolkit, its origins
and use at Pfizer, and the Pistoia Alliance HELM project that has transitioned the
technology into the open source, making it available freely and openly to the
biopharmaceutical industry at large.

Doing now what patients need next




