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WHAT WE DO

AlphaMol is mainly focusing on combining artificial

® 3 intelligence with innovative biotechnology to advance G
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e Top 2% scientist in the world

OUR ASSETS

e 20+ years professorship and Emeritus professor

e Long-term and intensive collaborations with

In the recent global GPCR-DOCK 2021 contest, we defeated
Goolge's AlphaFold?2 for the five nominated GPCR targets, with
60% higher accuracy. In 2022, AlphaMol obtained the best
outstanding award in NVIDIA Inception contest for startups. In
the same year, both co-founders of AlphaMol, Prof. Horst
Vogel and Shuguang Yuan were in the list of "top 2%"
scientists in the world.

Thanks to the outstanding GPCR-AI drug discovery platform,
AlphaMol managed to develop several first-in-class PCCs
within 3-9 months which usually takes 4-7 years to achieve.
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GPCR PLATFORM

AlphMol has established a complete platform
to advance GPCR drug discovery. It facilitate
different stages of GPCR drug discovery
including: new target identification, 3D model
prediction, high-throughput virtual screening,
lead-optimization, GPCRomx evaluation, lead
optimization, biological activity testing in wet
lab.

Ultimately, the preclinical drug candidates can
be designed within a few months.

Orphan GPCR Predictions

J epcr-GTP

Pharmacological network
& signaling knowledge
of GPCR

J sPcr-3D

Accurate 3D model
prediction for GPCR

Dedicated platform to screen
GPCR drug candiates

GPCR-DOCK 2021

GPCRomx [

Ligand binding heatmap
across the whole
GPCR family

GPCR-Lead [

Lead optimization for GPCR
in activity, ADMET, specificity,
physical properties

GPCR-Chip

Measure direct interactions
between GPCR & G proteins

I
GPCR-3D

GPCR-3D could predicted different states
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of GPCR structure accurately. This was
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GPCR-Screen

AlphaMol has established a dedicated

RosettaFold
RMSD=58.3 A

platform GPCR-Screen for GPCR drug oo
candidates screening. It combines Al as 5%
well as self-developed GPCR-Chip o
technonogy. It overcomes all major 20%
problems of secondary messages 0%

screening. The hit rates of our platform for
GPCR screening are in the range of 10-80%.
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User Query

1. CHEMBL1828 (X) 1. Do you know the ChEMBL code

2. P11229 (X)
3. 6008, 60IK, 6013, 4MQS (X)

Please give me the PDB code.
4. Acetylcholine

4. What is the endgenous ligand of M1 receptor?

5. Phospholipase C pathway (incomplete)

5. What is the signaling pathway of M1 receptor?

6. Alzheimer's disease, schizophrenia,
cognitive impairments, Parkinson's
disease, epilepsy and gastrointestinal
disorders

ChatGPT

receptor?

7. Is there any marketed drugs targeting at M1

7. No drugs targeting the M1 receptor (X) receptor?

2. What is the Uniprot 1D of M1 receptor?

3. Do you know any 3D structure of M1 receptor?

6. Which disease indications are related to M1
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Model by AlphaMol

CryoEM Structure

Virtual screening hit rates
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1. CHEMBL216
of M1 receptor? 2.P11229
3. BWIC, 6ZG4, 5CXV, 801J, 62G9, 6ZFZ
4. Acetylcholine

5. Phaspholipase C pathway, cGMPIPKG
pathway, H2S pathway

GPCR-GPT

6. Schizophrenia, Alzheimer's disease,
dystonic disorder, Parkinsonism, peptic ulcer

7. Umeclidinium, Trospium, Tiotropiur,
Glycopyronium, Ipratropium, Aclidinium,
Methantheline, Pirenzepine, Methacholine,
Arecoline, Acetylcholine, Anisotropine
methylbromide, Homatropine methylbromide

22

validated in the global "GPCR-Dock
2021"contest, where the overall accuracy
of our models was 60% higher than that of
AlphaFold2 for thefive nominated targets.

GPCR-Chip in AlphaMol

33 27
61 68 34

GPCR-GPT

Despite the widespread popularity of large
language models such as ChatGPT, they
often fall short in satisfying users in
retrieving and answering domain-specific
questions. With GPCR-GTP in AlphaMol,
GPCR signaling network, downstream
pathway, effectors, disease indications and
many other related properties/questions can
be accurately answered and summerized.
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Drug Discovery

OUR SCIENCE

I Molecular mechanism

1. Wu, C. et al. (2024) The structure and function of olfactory receptors. Trends in
pharmacological sciences. 10.1016/j.tips.2024.01.004

2. Zhang, H. et al. (2023) Cryo-EM structure of human heptameric pannexin 2 channel. Nat
Commun 14, 1118. 10.1038/541467-023-36861-x

3. Ma, T. et al. (2023) Cryo-EM structures of CIC-2 chloride channel reveal the blocking
mechanism of its specific inhibitor AK-42, Nat Commun 14, 3424. 10.1038/s41467-023-39218-6
4. Cui, W. et al. (2023) Molecular basis of ligand selectivity for melatonin receptors. RSC Adv 13,
4422-4430. 10.1039/d2ra06693a

5. Wang, X. et al. (2022) Translocation Mechanism of Allosteric Sodium lons in beta(2)-
Adrenoceptor. Journal of chemical information and modeling 62, 3090-3095. 10.1021/acs.jcim.
2c00170

6. Zou, R. et al. (2022) The role of metal ions in G protein-coupled receptor signalling and drug
discovery. Comy ional Molecular Sci 12,e1565. 10.1002/wems. 1565

7. Xia, Y. et al. (2021) Secondary-structure switch regulates the substrate binding of a YopJ
family acetyltransferase. Nat Commun 12, 5969. 10.1038/s41467-021-26183-1

8. Liy, K. et al. (2020) Structural basis of CXC chemokine receptor 2 activation and signalling.
Nature 585, 135-140. 10.1038/s41586-020-2492-5

9. Hua, T. et al. (2020) Activation and Signaling Mechanism Revealed by Cannabinoid Receptor-
G(i) Complex Structures. Cell 180, 655-665 e618. 10.1016/j.cell.2020.01.008

10. Peng, Y. et al. (2018) 5-HT(2C) Receptor Structures Reveal the Structural Basis of GPCR
Polypharmacology. Cell 172, 719-730 e714. 10.1016/j.cell.2018.01.001

11. Yan, Y. et al. (2018) Resistance-gene-directed discovery of a natural-product herbicide with a
new mode of action. Nature 559, 415-418. 10.1038/541586-018-0319-4

12. Yuan, S. et al. (2016) Mechanistic Studies on the Stereoselectivity of the Serotonin 5-HT1A
Receptor. Angewandte Chemie 55, 8661-8665. 10.1002/anie.201603766

13. Yuan, S. et al. (2016) A Gating Mechanism of the Serotonin 5-HT3 Receptor. Structure 24,
816-825. 10.1016/).5tr.2016.03.019

14. Yuan, S. et al. (2016) The Molecular Mechanism of P2Y1 Receptor Activation. Angewandte
Chemie 55, 10331-10335. 10.1002/anie.201605147

15. Chan, H.C. et al. (2016) The Principles of Ligand Specificity on beta-2-adrenergic receptor. Sci
Rep 6, 34736. 10.1038/srep34736

16. Yuan, S. et al. (2015) The mechanism of ligand-induced activation or inhibition of mu- and
kappa-opioid receptors. Angewandte Chemie 54, 7560-7563. 10.1002/anie.201501742

17. Yuan, S. et al. (2015) W246°"8 opens a gate for a continuous intrinsic water pathway during
activation of the adenosine A2A receptor. Angewandte Chemie 54, 556-559. 10.1002/anie.
201409679

18. Yuan, S. et al. (2014) Activation of G-protein-coupled receptors correlates with the formation
of a continuous internal water pathway. Nat Commun 5, 4733. 10.1038/ncomms5733

19. Yuan, S. et al. (2013) The Role of Water and Sodium lons in the Activation of the mu-Opioid
Receptor. Angewandte Chemie 52, 10112-10115. 10.1002/anie.201302244

20. Yuan, S. et al. (2013) Lipid Receptor S1P; Activation Scheme Concluded from Microsecond
All-Atom Molecular Dynamics Simulations. PLoS computational biology 9, e1003261. 10.1371/
journal.pchi. 1003261

21. Yuan, S. et al. (2012) The role of water in activation mechanism of human N-formyl peptide
receptor 1 (FPR1) based on molecular dynamics simulations. PloS one 7, e47114. 10.1371/
journal.pone.0047114

IComputationaI drug discovery

1. Li, H. et al. (2024) Computational drug development for membrane protein targets. Nature
biotechnology 42, 229-242. 10.1038/541587-023-01987-2

Dong, J. et al. (2024) Machine Learning Deciphered Molecular Mechanistics with Accurate
2. Kinetic and Thermodynamic Prediction. J Chem Theory Comput. 10.1021/acs.jctc.
3c01412

3. Cui, W. and Yuan, S. (2024) Will the hype of automated drug discovery finally be realized?
Expert Opin Drug Discov 19, 259-262. 10.1080/17460441.2023.2293157

4. Yuan, Z. et al. (2023) Celastrol Combats Methicillin-Resistant Staphylococcus aureus by
Targeting Delta(1) -Pyrroline-5-Carboxylate Dehydrogenase. Adv Sci (Weinh) 10, e2302459.
10.1002/advs.202302459

5. Wang, S. et al. (2022) MM/PB(GB)SA benchmarks on soluble proteins and membrane
proteins. Front Pharmacol 13, 1018351. 10.3389/fphar.2022.1018351

6. Marc, X. et al. (2022) GPCR-IFP: A Web Server for Analyzing G-Protein Coupled Receptor-
Ligand Fingerprint Interaction from Experimental Structures. bioRxiv,
2022.2003.2016.484667. 10.1101/2022.03.16.484667

7. Hou, Y. et al. (2022) Accurate Physical Property Predictions via Deep Learning. Molecules
27.10.3390/molecules27051668

8. Bai, B. et al. (2021) MolADI: A Web Server for Automatic Analysis of Protein-Small
Molecule Dynamic Interactions. Molecules 26. 10.3390/molecules26154625

9. Liy, K. et al. (2020) Clinical HDAC Inhibitors Are Effective Drugs to Prevent the Entry of
SARS-CoV2. ACS Pharmacol Transl Sci 3,1361-1370. 10.1021/acsptsci.0c00163

10. Cui, W. et al. (2020) Discovering Anti-Cancer Drugs via Computational Methods. Front
Pharmacol 11, 733. 10.3389/fphar.2020.00733

11. Chan, H.C.S. et al. (2020) Enhancing the Signaling of GPCRs via Orthosteric lons. ACS
Cent Sci 6, 274-282.10.1021/acscentsci.9b01247

12. Yuan, S. et al. (2019) Computational modeling of the olfactory receptor OIfr73 suggests
a molecular basis for low potency of olfactory receptor-activating compounds. Commun Biol
2,141.10.1038/s42003-019-0384-8

13. Chan, H.C.S. et al. (2019) Advancing Drug Discovery via Artificial Intelligence. Trends in
pharmacological sciences 40, 801. 10.1016/j.tips.2019.07.013

14. Chan, H.C.S. et al. (2019) New Binding Sites, New Opportunities for GPCR Drug
Discovery. Trends in biochemical sciences 44, 312-330. 10.1016/j.tibs.2018.11.011

15. Chan, H.C.S. et al. (2018) Exploring a new ligand binding site of G protein-coupled
receptors. Chem Sci 9, 6480-6489. 10.1039/c8sc01680a

16. Yuan, S. et al. (2017) Implementing WebGL and HTMLS5 in Macromolecular Visualization
and Modern Computer-Aided Drug Design. Trends Biotechnol 35, 559-571. 10.1016/j.tibtech.
2017.03.009

17. Yuan, S. et al. (2017) Using PyMOL as a platform for computational drug design.

Comp ional Molecular Scil 7,€1298. 10.1002/wcms.1298

18. Chan, H.C.S. et al. (2017) Designing Safer Analgesics via mu-Opioid Receptor Pathways.
Trends in pharmacological sciences 38, 1016-1037. 10.1016/j.tips.2017.08.004

19. Yuan, S. et al. (2016) PyMOL and Inkscape Bridge the Data and the Data Visualization.
Structure 24, 2041-2042. 10.1016/j.str.2016.11.012

Ilnnovative biotechnology

1. Pick, H. et al. (2018) Single-Vesicle Assays Using Liposomes and Cell-Derived Vesicles: From
Modeling Complex Membrane Processes to Synthetic Biology and Biomedical Applications.
Chemical reviews 118, 8598-8654. 10.1021/acs.chemrev.7b00777

2. Werner, M. et al. (2015) Microfluidic Single-Cell Analysis with Affinity Beads. Small 11,3511.
10.1002/smll.201501535

3. Veya, L. et al. (2015) Single Molecule Imaging Deciphers the Relation between Mobility and
Signaling of a Prototypical G Protein-coupled Receptor in Living Cells. The Journal of biological
chemistry 290, 27723-27735. 10.1074/jbc.M115.666677

4. Grasso, L. et al. (2015) Molecular screening of cancer-derived exosomes by surface plasmon
resonance spectroscopy. Anal Bioanal Chem 407, 5425-5432. 10.1007/s00216-015-8711-5

5. Roizard, S. et al. (2011) Activation of G-protein-coupled receptors in cell-derived plasma
membranes supported on porous beads. Journal of the American Chemical Society 133,
16868-16874. 10.1021/ja205302g

6. Brun, M.A. et al. (2011) Semisynthesis of fluorescent metabolite sensors on cell surfaces.
Journal of the American Chemical Society 133, 16235-16242. 10.1021/ja206915m

7. Bill, R.M. et al. (2011) Overcoming barriers to membrane protein structure determination.
Nature biotechnology 29, 335-340. 10.1038/nbt.1833

8. Danelon, C. et al. (2008) Probing the function of ionotropic and G protein-coupled receptors in
surface-confined membranes. Methods 46, 104-115. 10.1016/j.ymeth.2008.07.004

9. Bolinger, PY. et al. (2008) An integrated self-assembled nanofluidic system for controlled
biological chemistries. Angewandte Chemie 47, 5544-5549. 10.1002/anie.200801606

10. Perez, J.B. et al. (2006) Monitoring the diffusion of single heterotrimeric G proteins in
supported cel-membrane sheets reveals their partitioning into micredomains. Journal of molecular
biology 363, 918-930. 10.1016/}.jmb.2006.08.036

11. Lill, Y. et al. (2005) Kinetics of the initial steps of G protein-coupled receptor-mediated cellular
signaling revealed by single-molecule imaging. Chemphyschem 6, 1633-1640. 10.1002/cphc.
200500111

12. Hovius, R. et al. (2000) Fluorescence techniques: shedding light on ligand-receptor
interactions. Trends in pharmacological sciences 21, 266-273. 10.1016/s0165-6147(00)01503-0
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