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Small molecules, 
bigger molecules, 

and biologics



Creeping scope of molecules
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Layers of metadata
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atoms & 
bonds

peptides

nucleotides

fragments

antibodies

plasmids
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● Everything built on chemistry: no formula left behind



● V3000 molfile feature called SCSR 

● Layout information as 2D sketch 

● Monomers as templates: scalable 

● Self contained, no external 
dictionary 

● Full atomic structure is implied 

● Contains the sequence data for 
bioinformatics

Hiding in the Molfile this whole time
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Peptides
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● Sometimes just 
sequence is enough

● Exotic oligomers: the sweet spot for macromolecule feature
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Peptides
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● Sometimes just 
sequence is enough

● Exotic oligomers: the sweet spot for macromolecule feature

Insulin

Oxytocin
WHISKEY 
derivative

Atosiban



Perception is everything
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Perception is everything
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● Go freestyle with Ketcher...



● Incoming data: 

● sequences 

● metadata 

● Markup to 
macromolecules 

● Custom types 

● Custom monomers

Bulk import with Vault
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Custom monomers
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● Two-stranded RNA/DNA: more control

siRNA
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● Two-stranded RNA/DNA: more control

siRNA
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custom phosphates & sugars end-cap

overhang
mismatch

hairpin loop



DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGSR
SGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVV
CLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH
QGLSSPVTKSFNRGEC{VL:1-107}{CL:108-214}{@214:1}

Li
gh

t
H
ea

vy

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVK
GRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSASTKGPSVF
PLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSS
LGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
{VH:1-120}{CH1:121-218}{CH2:234-343}{CH3:344-450}{H:219-233}{@223:1}{@229:2}
{@232:3}{$264:1}{$324:1}{$370:1}{$428:1}

Domain Region

Hinge Region

Disulfide Bridge

Drug Conjugate Site

Antibodies
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Biology layer
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● Draw basic Y-shape outline
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Biology layer
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● Draw basic Y-shape outline

● Segment domain regions

● Inter-chain disulfide links

● Intra-chain disulfide links

● Sequence barcoding 

● ... chemistry, biochemistry 
and biology

11



Drug conjugates
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● Anchor point is indicated



Drug conjugates
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● Tethered initial 
placements
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● Anchor point is indicated



Drug conjugates
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● Tethered initial 
placements

● Rigid body position 
optimization 

● Underlying chemistry is 
fully preserved
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● Anchor point is indicated



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

Plasmids
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● Adopted an industry standard protocol, funded Ketcher 
editor, enhanced RDKit 

● Creation, viewing, registration & searching in Vault 

● Management of custom monomers 

● Automated antibody markup: in progress 

● Sequence searching and analytics: in progress  

● Macromolecule property calculation: in progress 

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

Conclusion & Future Work
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