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Complexity Simplified

Small molecules,
bigger molecules,
and biologics
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Layers of metadata » VI
Complexity Simplified

CHEMISTRY BIOINFORMATICS BIOLOGY
peptides
OO0
atoms & _
bonds nucleotides
&
@ fragments

e Everything built on chemistry: no formula left behind



Hiding in the Molfile this whole time CDD,VAULT

Complexity Simplified

e V3000 molfile feature called SCSR
e Layout information as 2D sketch
e Monomers as templates: scalable

e Self contained, no external
dictionary

e Full atomic structure is implied

e Contains the sequence data for
bioinformatics
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Peptides

Complexity Simplified

e Sometimes just SAFYYRVRVCRS
. PDPQFSYCWHVF
sequence is enough CFLKLLHSIGIF

e Exotic oligomers: the sweet spot for macromolecule feature
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Complexity Simplified

e Sometimes just SAFYYRVRVCRS
. PDPQFSYCWHVF
sequence is enough CFLKLLHSIGIF

Insulin
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Complexity Simplified

e Sometimes just SAFYYRVRVCRS
. PDPQFSYCWHVF
sequence is enough CFLKLLHSIGIF

Insulin

Oxytocin
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Complexity Simplified

e Sometimes just SAFYYRVRVCRS
. PDPQFSYCWHVF
sequence is enough CFLKLLHSIGIF

N WHISKEY
Oxytocin H g F derivative
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Complexity Simplified

Perception is everything
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Perception is everything
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Complexity Simplified

Perception is everything

e Go freestyle with Ketcher...



& CDD,VAULT"

Bulk import with Vault

Complexity Simplified

e Incoming data:
e sequences
e metadata

e Markup to
macromolecules

e (Custom types
e Custom monomers



Bulk import with Vault

CDD,VAULT"

Complexity Simplified

Incoming data:
e sequences
e metadata

Markup to
macromolecules

Custom types
Custom monomers

CDD,VAULT - McKerrow Vault ~

Explore Data ELN

Step 1: Choose Data File and Parse

File: syntholigo.csv

Inventory Import Data Reports Settings =24

Step 2: Map Fields

Compose macromolecules from columns Edit

AlChat - Help - Log out

Full-Access User _
full_access

Step 3: Commit Data

Project: Macromolecule - Owner: Full-Access User

o

@

s

@

O Not part of macromolecule
@ Linear peptide sequence
Ocyclic peptide sequence
O Nucleotide sequence

O Antibody/ADC

OsiRNA strands

A
[Pl Sequence

Wrapping: @ off O On
Width: 1 units

[J Translate DNA/RNA codons into amino acid codes

280 custom peptides,
29 custom nucleotides,
11 custom fragments

EUULl Pro,Phe,lle,Pro,Pro,gGlu, Tyr

SUlU”l Pro,Ser,Leu,Tyr,Pro,Tyr, Tyr

BN Pro,Phedl,Gly,Pro,ThrLeu,Trp

Synthd

SUIUEE Pro,Tyr,Asp,Pro,Leu,Ala,lle




Bulk import with Vault {éé CDD,VAULT

Complexity Simplified

CDD,VAULT - McKerrow Vault ~ AlChat - Help - Log out

- Full-Access User _
() I I’ I C O rn I n g d a t a " ExploreData  ELN  Inventory [TLUTN Reports  Settings 4 uERess
L ]

Step 1: Choose Data File and Parse Step 2: Map Fields Step 3: Commit Data

. S e q u e I l C e S File: syntholigo.csv Project: Macromolecule - Owner: Full-Access User

Compose macromolecules from columns Edit

e mMmetadata

O Not part of macromolecule Orientation: @ North O East O South O West 280 custom peptides
OLinear pej sequence  Direction: @ Clockwise O Anti-clockwise f? gu::gm ’n:clrs:‘(;lrl‘('ises,
® Cyclic peptide sequence ustom frag

O Nucleotide sequence
. a r l I p O O Antibody/ADC

O siRNA strands

A

macromolecules o, E—
e Custom types
e Custom monomers

PRR-YRH Pro,Phe,Gly,Pro,Gin,LeuF Tm

QMR Pro,Tyr,Asp,Pro,Leu,Ala,
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e Incoming data:
e sequences
e metadata

e Markup to
macromolecules

e (Custom types
e Custom monomers
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e Incoming data:
e sequences
e metadata

e Markup to
macromolecules

e (Custom types
e Custom monomers




Bulk import with Vault

'CDD,VAULT

Complexity Simplified

Incoming data:
e sequences
e metadata

Markup to
macromolecules

Custom types
Custom monomers

CDD,VAULT - McKerrow Vault ~

Explore Data ELN Inventory Import Data

Step 1: Choose Data File and Parse

File: rna.csv

Reports Settings =24

Step 2: Map Fields

Compose macromolecules from columns Edit

AlChat - Help - Log out

Full-Access User _
full_access

Step 3: Commit Data

Project: Macromolecule - Owner: Full-Access User

~

@

@

O Not part of macromolecule Backbone: ® RNA O DNA

O Linear peptide sequence  Strands: @ Single O Double
O Cyclic peptide sequence [J Cleave terminal 5' phosphate
@ Nucleotide sequence

O Antibody/ADC

O siRNA strands

276 custom peptides,
29 custom nucleotides,
11 custom fragments

A B
Name Sequence
NonCode1 EYelelelV)

NonCode2 QUlVlelelV[VEIcIV[cIVVIV]V}

NonCode3 [geLWellleZ\UclVc]

NonCode4 QU¥clelecL\V[V[Vclelec)

NonCode5 QU cleelc[cLY.V Ui}
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Bulk import with Vault

Complexity Simplified

e Incoming data:
e sequences
e metadata

e Markup to
macromolecules

e (Custom types
e Custom monomers




Bulk import with Vault

c(gé CDD,VAULT"

Complexity Simplified

CDD,VAULT - McKerrow Vault ~ AlChat - Help - Log out

Full-Access User _

() I I’ I CO rn i n g d a t a " ExploreData  ELN  Inventory [TLUTN Reports  Settings 4 uERess
L ]

Step 1: Choose Data File and Parse Step 2: Map Fields Step 3: Commit Data

. S e q u e I l Ce S File: dna.csv Project: Macromolecule - Owner: Full-Access User

Compose macromolecules from columns Edit

e mMmetadata

O Not part of macromolecule Backbone: ORNA ©® DNA 276 custom peptides
O Linear pe sequence  Strands: O Single ® Double f? g:l::gm ’nr:clri(:rl‘tgs,
O Cyelic peptide sequence ] Cleave terminal 5' phosphate g

@ Nucleotide sequence
. a r u p O O Antibody/ADC

O siRNA strands

A B

macromolecules -

~

NonCode2 piclcyprlcijcippny

e (Custom types

@

NonCode3 EelyfcpeZyfeifcarg

e Custom monomers

4 NonCode4 picleleciyppicielec]

@

NonCode5 [umucielelclcivVyany
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Bulk import with Vault

Complexity Simplified

e Incoming data:
e sequences
e metadata

e Markup to
macromolecules

e (Custom types
e Custom monomers




Custom monomers

~& CDD,VAULT

Complexity Simplified
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Edit Monomer

Code Natural Analog
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It
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O Not part of monomer Default Type: ® Any O Peptide O Nucleotide O Fragment

@ Structure Deprotection: [J Amines [] Acids
O Monomer Type [ Orient monomer coordinates
ustom monomers
O Natural Analog
A = Structure C = Natural
Edit Monomer SDF Molile Natural
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Complexity Simplified

e Two-stranded RNA/DNA: more control

3-0-8-0-8-0-8-0-8-0-8-0-8-0-80-8-0-8-0-80-80- 808080808080 8068080808080 808080808080 80800 ,, ,



~& CDD,VAULT

Complexity Simplified

e Two-stranded RNA/DNA: more control

custom phosphates & sugars

3-0-8-0-8-0-8-0-8-0-8-0-8-0-80-8-0-8-0-80-80- 808080808080 8068080808080 808080808080 80800 ,, ,



~& CDD,VAULT

Complexity Simplified

e Two-stranded RNA/DNA: more control

custom phosphates & sugars end-cap

3-0-8-0-8-0-8-0-8-0-8-0-8-0-80-8-0-8-0-80-80- 808080808080 8068080808080 808080808080 80800 ,, ,
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Complexity Simplified

e Two-stranded RNA/DNA: more control

custom phosphates & sugars end-cap

overhang 0 B0BOBOBOBOBOBOBOBOBOROROPOPOGOROROBOBOROROBOBOBOY O M
3-0-8-0-8-0-8-0-8-0-8-0-8-0-80-8-0-8-0-80-80- 808080808080 8068080808080 808080808080 80800 ,, ,
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Complexity Simplified

e Two-stranded RNA/DNA: more control

custom phosphates & sugars end-cap

mismatch

overhang 0 B0BOBOBOBOBOBOBOBOBOROROPOPOGOROROBOBOROROBOBOBOY O M
3-0-8-0-8-0-8-0-8-0-8-0-8-0-80-8-0-8-0-80-80- 808080808080 8068080808080 808080808080 80800 ,, ,
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Complexity Simplified

e Two-stranded RNA/DNA: more control

custom phosphates & sugars end-cap

hairpin loop

mismatch \

opn
overhang 0-8-0-8-0-8080809080008080808080808080FOROROROROROROROY ° T M

©_O O & & v & v & O 9 B O & 9 B O B 6 O B 6 O B O o8
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Complexity Simplified

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGSR
SGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVV
CLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH

QGLSSPVTKSFNRGECIVEA=107HCL:108-214}{@214:1}

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVK
GRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSASTKGPSVF
PLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSS
LGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

{H:219-233}{@223:1{{@229:2)

{@232:3}{$264:1}{$324:1}{$370:1}{$428:1}

" Domain Region Disulfide Bridge

Hinge Region Drug Conjugate Site
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Complexity Simplified
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Complexity Simplified
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Complexity Simplified

(- X
oo



Antibodies ~ R CDD,VAULT"

Complexity Simplified
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Complexity Simplified
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Biology layer

Complexity Simplified

e Draw basic Y-shape outline
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Biology layer

Complexity Simplified

e Draw basic Y-shape outline

e Segment domain regions \ ' ' ,

C¢HD
CH2

€HD
CH3
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Biology layer

Complexity Simplified

e Draw basic Y-shape outline

e Segment domain regions s ,
e Inter-chain disulfide links ‘% &’

CHD
CH2

€HD
CH3
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Biology layer

Complexity Simplified

e Draw basic Y-shape outline
e Segment domain regions

e Inter-chain disulfide links

e Intra-chain disulfide links
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Biology layer

Complexity Simplified

e Draw basic Y-shape outline
e Segment domain regions

e Inter-chain disulfide links

e Intra-chain disulfide links

e Sequence barcoding

e ... chemistry, biochemistry
and biology
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Drug conJugates Complexity Simplified

e Anchor point is indicated
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Drug conJugates Complexity Simplified

e Anchor point is indicated %% §

e Tethered initial ;@5%
placements 5

ZHD
CH2

T %

; 2J
e
X
\
€HO
CH3




Drug conjugates & CDD,VAULT"

Complexity Simplified

e Anchor point is indicated

e Tethered initial
placements

e Rigid body position
optimization

e Underlying chemistry is
fully preserved




Plasmids
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Complexity Simplified

e Import SnapGene (.dna) or
GeneBank (.gbk) files:

SnaBI (14846),
Hpy99XVI (14742),

CMV enhancer,

(14302..14321) pRS-marker:

(13885..13904) Amp-R

RdeGBI (13726)

Afa22MI - Pvul - RshI - XorKI (13702)
Fspl (13555)

BsrDIA - BsrDIB (13389)
SpnD39IIIC (13187)

(12583..12602) pBR3220ri-F,
(12332..12349) L4440

CMV-F (154..174)
5' LTR (truncated)

CMV promote,

Mva12611I1 (2757)
SV40 Csp68KII - NspV (2848)
(11968..11987) SV40pA-R:
Fsel (11698)
BleoR
SgrAl (11540)
EM7 promoter
(11226..11245) SV40pro-F
SV40 ori
(10979..10999) pBABE 3'
(10839..10860) Flori-F

Clal - Sonl (3276)

lentiCRISPR v2

14873 bases (3815) KpnBI

(4113) BsmBI - Esp3I

(10629..10648) Flori-R
bGH poly(A) signal (4202) ECORI - Rsrl - Ssol

(4208) BmtI - Nhel

(4463) Rlall

(4470) Agel

(4476) Xbal

Kozak sequence

(10266..10283) BGH-rev
(10247) Pmel’

(9978) Tsol
Factor Xa site

(9400..9420) WPRE-R:

(9228..9248) Puro-F:
(9152) Lmo370T

(8934) Cgl1303211

(8836) TstI

(8771) Tth111I

(8669) BamFI - BamHI - Bsp98l - Ddsl

(6328) RpaBSI
(6344) ECORV

nucleoplasmin NLS;
(8569) NpeUS6111

T3 promoter,

(8805..8825) T3

(8770..8786) M13 Reverse,
(8770..8786) M13 rev|
(8751..8773) M13/pUC Reverse,

lac promoter,
SpoDI (8559)
(8538..8555) L4440,
RdeGBI (8516)

(8285..8304) pBR3220ri-F:

Paclll (7818) L

CcaP7IV (7713)

5' LTR (truncated
Mba11l (503)

PlaDI (727)

— NgOAV (1185)

Cdu2382311 (7698)
ANdI (7547)

0Ogrl (7318)
BsrDIA - BsrDIB (7311)

NmesI - Scal (7069)
(6983..7002) Amp-R

RdeGBII (6835)

AMPR promote,

(6476..6497) Flori-F-
(6266..6285) Flori-R:

(6030..6052) M13/pUC Forward
(6021..6038) M13 Forward:

(6021..6037) M13 fwd
T7 promoter
(5992..6011) T7
(5767..5786) EBV-rev:
0 poly(A) signal
(5713..5732) SV40pA-R

(5388) SStE371

(5136) SpnD39IIID!

(4940) Esp1396T
(4758..4778) WPRE-R
(4690) MiuL
V5 tag
(4547) EcoRV
(4463) Begl!
(4451) Cfr9I - CphBI - Pac25 - Smal - TspMI - Xyl

1 —’
RSV promote,.
P pinding site

TFORF3535
8848 bases

ECOMVII (1219)

BsmI - Mva12691 (1362)
Vtu191091 (1407)
BvelB23I (1410)

HIy. 7 25

KpnAI (1658)
Avalll - Csp68KIII (1714)

SV40 promoter
SV40 promoter
KpnI (2001)
Puro-R (2020..2039)

Tstl (2124)
BSpEI - Kpn2I (2133)

(2371) Cchll

(2393) Ball - Haull - Mscl
(2440) Lmo3701
Puro-F (2516..2536)

(2618) Hpal
(2624) EcoRI - RsrI - Ssol

(2832) Sdal

(2998) Agel

\ (3435) BfuAl
(3533) Apal
(3619) Fsel
(3770) Bbr701711
(3921) ECoAO83I
EF1a-F (4046..4066)

(4100) BmtI - Nhel
(4106) Clal - Sonl
(4112) Bcll
(4402) Ecoprrl



Conclusion & Future Work CDD,VAULT

Complexity Simplified

e Adopted an industry standard protocol, funded Ketcher
editor, enhanced RDKit

e (Creation, viewing, registration & searching in Vault

e Management of custom monomers

e Automated antibody markup: in progress

e Sequence searching and analytics: in progress

e Macromolecule property calculation: in progress

e All with open standards & technology that's under our control



