
Ranjan Mannige, Ph.D.​
(619) 392-2917 | ranjanmannige@gmail.com | linkedin.com/in/rmannige | Atlanta, GA 

Computational chemist, biologist, and data scientist with 10+ years of industry experience applying AI, knowledge graphs, and 
other computational methods to drug design, protein design, target discovery, and drug lifecycle management. 

 

SKILLS ​ Knowledge graphs:​Neo4j, Cypher, JanusGraph, Gremlin, NetworkX, graph neural networks, GraphQL, SPARQL.​
​ Data resources:​ OpenTargets, ChEMBL, ZINC-22, Reactome, Ensembl, NCBI, PubMed, GWAS databases.​
​ AI & pharma:​ Causal inference, DoWhy, Rosetta, Chemprop, DiffDock, AlphaFold, ESM, CHARMM, LLMs.​
​ Informatics:​ Biopython, SKAT/GWAS, RDKit, BLAST, ClustalO, workflow automation and pipelining.​​
​ Coding:​ Python (20+ yrs), JavaScript, Vue, React, D3.js, HTML, CSS, R, SQL, C++, Git, CI/CD.​
​ Data science:​ PyTorch, RAG, scikit-learn, PyG, DGL, MLflow, spaCy, transformers/LLMs, OpenCV. ​
​ App building:​ Python, Flask, Vue.js, D3.js, REST APIs, containerized cloud-native deployments.​
​ Soft skills:​ Change management, mentorship and entrepreneurship experience, Agile/Scrum trained. 

 
EXPERIENCE ​ RxMachina, Atlanta, GA (Remote) 

​ ​ Principal Consultant, AI-Driven Drug Discovery (2025‒Present) 
●​ Founded RxMachina to help biotech teams leverage AI tools and platforms for drug discovery. 
●​ Designing end-to-end pipelines for target discovery, molecular screening, hit-to-lead and series 

optimization, deep docking, and property prediction (e.g., ADMET, hERG, binding, cross-reactivity). 
●​ Tools: AWS, PyTorch, agentic AI, generative AI, transformers, causal inference, graphDBs, GWAS/SKAT. 

 

AbbVie and Cerevel Therapeutics, Cambridge, MA (Remote) 

​ ​ Senior Manager, AI/ML Development (2023‒2025); Manager, AI/ML Development (2022‒2023) 
●​ Built an AI and knowledge graph (KG) platform that saved $1.5M annually per drug design program. 
●​ Leveraged a hybrid GWAS-KG approach, validating novel targets for complex neurological diseases. 
●​ Mentored five undergraduate and graduate students from UCLA and Northeastern University on 

applying data science to the drug development pipeline. 
●​ Led AI and KG initiatives across the neurosciences drug development pipeline, including 

KG-augmented decision systems, deep docking, property prediction (e.g., BBB, hERG, and 
cross-reactivity), MoA identification, and NLP models to better interpret clinical readouts. 

●​ As a member of the Data Science and Innovation leadership team, championed the use of data and AI 
models across departments, significantly increasing each program’s success rates. 

●​ Managed vendors, identified and procured real-world data for executive and clinical decision making. 
●​ Tools: Azure, GCP, Python, PyTorch, transformers/LLM, MPNN, reverse diffusion models, RAG, 

bio-foundation models, graphDBs (Neo4j/Cypher/RDFs/SPARQL), R (for GWAS/SKAT), generative AI. 
 

DataRobot, Boston, MA (Remote) 

​ ​ Customer-Facing Data Scientist (2021‒2022) 
●​ Consulted with life sciences companies to create multi-modal, ethical, and explainable AI use cases. 
●​ Oversaw multi-month engagements that converted prospective clients into renewing customers. 
●​ Tools: Python, PyTorch, the DataRobot platform, visual AI, multi-modal AI, explainable AI. 

 

KPMG US, Data Science Center of Excellence (Lighthouse), Atlanta, GA 

​ ​ Senior Data Scientist Consultant for Life Sciences (2017‒2021) 
●​ Worked with client executives and project leads to design and implement AI solutions for life sciences 

and Fortune 500 companies. These solutions resulted in three patents. 
●​ Identified viable use cases from ambiguous client needs; led cross-functional teams of data science 

consultants, engineers, and client leads to enable these use cases. 
●​ Invented the KPMG AI Knowledge Graph project using Python and Neo4j. The project was globally 

recognized as the year’s most innovative project, eventually bringing in over eight figures in revenue. 
●​ Tools: Python, PyTorch, scikit-learn, embeddings, R, SQL, Neo4j, JavaScript, app building (Vue.js). 
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Insight Data Science, San Francisco, CA 

​ ​ Health Data Science Fellow (2017‒2017) 
●​ Participated in a selective data science summer program for the life sciences; developed a 

cloud-hosted web app to predict small molecule toxicity with an AUC greater than 0.95. 
●​ Tools: Python, scikit-learn, PyTorch, Flask, JavaScript/CSS/HTML, AWS.​ ​  

 

Berkeley Lab, Molecular Foundry, Berkeley, CA 

​ ​ Postdoctoral Scholar (2012‒2017) 
●​ Chaired a collaborative, international team of theorists and experimentalists that discovered a new 

protein-mimetic building block for molecular design through cycles of theory and experiment.  
●​ Utilized theory and Monte Carlo simulations to identify new molecular design strategies. 
●​ Invented the Ramachandran number: a single number that describes an amino acid’s structure. 
●​ Created BackMAP, an open-source Python package for protein backbone analysis. 
●​ Tools: Python, C++, molecular dynamics (CHARMM, GROMACS), graph/network theory. 

 

Harvard University, Department of Chemistry and Chemical Biology, Cambridge, MA 

​ ​ Postdoctoral Scholar and Research Associate (2010‒2012) 
●​ Developed a novel hypothesis for the spontaneous origin of the first functional proteins; provided 

evidence via whole-genome analysis and protein simulations. 
●​ Performed 80 million massively parallel simulations of evolutionary protein folding, demonstrating 

that the first functional biomolecule could have emerged spontaneously. 
●​ Tools: C++, Python, evolutionary simulation, population genetics, condensed matter simulation. 

 

University of Michigan, Department of Chemistry and Biophysics, Ann Arbor, MI 

​ ​ Research Associate (2008‒2010) 
●​ Developed the Periodic Table for Virus Capsids: a foundational mathematical framework that 

universally describes the evolution and behavior of viruses. This work was covered in the news as a 
substantial contribution to mathematical virology and capsid protein design [Focus 21:18]. 

●​ Tools: Python, simulation, theory, mathematical modeling, network theory. 

 

EDUCATION​ Scripps Research, Skaggs Graduate School of Chemical and Biological Sciences, La Jolla, CA 

Ph.D., Computational Biology (2010) 
●​ Trained in computational chemistry and biology in the Charles Brooks III lab. 
●​ Collaborated with experimental labs to identify fundamental design criteria for biological viruses. 

 

University of Houston, Department of Biology and Biochemistry, Houston, TX 

B.S., Biology/Biochemistry (2004) 
●​ Bioinformatics honors thesis on protein sequence-structure analysis won best thesis of the year. 
●​ Rice University and Baylor College of Medicine’s SMART summer student under Prof B. Monty Pettitt. 

 

 

OUTPUT​ Patents: 3 patents on data science and knowledge graphs.  
 

Publications: 21 peer-reviewed publications, 15 first-author publications, 6 single-author publications. 

 

See the following addendum for the publication list. 
​  

https://physics.aps.org/story/v21/st18


​ ADDENDUM​ Ranjan Mannige, Ph.D. 

 

SELECTED PATENTS ​ Selected (2 of 3)​ More on Google Patents​
 

Intelligent Graph Platform: System and method for integrating a data risk management engine and an intelligent graph platform. 
Issuance pending; USPTO App #17/897,814; USPTO Publication #2023/0061234A1. 

Common Data Model: System and method for enriching and normalizing data. Issued 06/25/2024; Patent #US12019596. 

 

SELECTED PUBLICATIONS ​ (21 total)​ More on Google Scholar​
 

Mannige (2018) The BackMAP Python module: how a simpler Ramachandran number can simplify the life of a protein simulator. PeerJ.​
Created a single structural metric that allows for entire protein trajectories/ensembles to be shown in a single view. 

Mannige (2017) An exhaustive survey of regular peptide conformations using a new metric for backbone handedness (h). PeerJ.​
Introduced a new and intuitive metric for protein and polymer backbone handedness. 

Montiel-García, Mannige, et al. (2016) Structure-based sequence analysis of viral and cellular protein assemblies. J Struct Biol.​
Showed that two proteins unrelated in sequence space can be almost identical in structure (RMSDA < 1.5Å). 

Mannige, Kundu, et al. (2016) The Ramachandran number: an order parameter for protein geometry. PLoS ONE. 

Mannige & Whitelam (2016) Predicting the outcome of the growth of binary solids far from equilibrium. Phys Rev E.​
Discovered a unique statistical mechanical assembly process. 

Robertson, Battigelli, Proulx, Mannige et al. (2016) Design, Synthesis, and Assembly of Peptoid Nanosheets. Acc Chem Res.​
Journal cover [link]; Most downloaded paper in January 2016 [link]. 

Mannige, Haxton et al. (2015) Peptoid nanosheets exhibit a new secondary structure motif. Nature.​
Featured by C&E News, Berkeley Lab [link] and 8 other news sites [link]. 

Mannige (2015) Landscape of kinetically trapped binary assemblies. J Chem Phys.​
Identified a new class of non-equilibrium yet robust molecular assemblies. 

Haxton, Mannige, Zuckermann & Whitelam (2015) Modeling sequence-specific polymers using anisotropic coarse-grained sites allows 
quantitative comparison with experiment. J Chem Theory Comput. 

Su*, Mannige* et al. (2015) Two-component metal-organic framework displaying compositional robustness to solution constitution. PNAS. 
Showcases how theory can identify hidden assembly mechanisms unseen in experiment.​ *: equal contributors.​
Content led to two Nobel prizes: Stoddart, Nobel in Chemistry, 2015 [link]; Yaghi, Nobel in Chemistry, 2025 [link]. 

Mannige (2014) Dynamic new world: refining our view of protein structure, function and evolution. Proteomes.​
Figure reused in textbook: Protein Science, 3rd Ed (Arthur Lesk, Oxford University Press). 

Mannige (2014) Origination of the protein fold repertoire from oily pluripotent peptides. Proteomes. 

Mirijanian, Mannige et al. (2014) Development and use of an atomistic CHARMM-based forcefield for peptoid simulation. J Comp Chem.​
Journal cover [link]; Featured by the Department of Defense [link]; Mentioned as “important upcoming paper” [link]. 

Hedges, Mannige et al.  (2014) Growth of equilibrium structures built from a large number of distinct component types. Soft Matter.​
Journal cover [link]; Featured as a “hot paper” of 2014 [link]. 

Mannige (2013) Two modes of protein sequence evolution and their compositional dependencies. Phys Rev E. 

Mannige, Brooks & Shakhnovich (2012) A universal trend among proteomes indicates an oily last common ancestor. PLoS Comp Biol.​
In the news as a GenomeWeb.com paper of note, 01/25/2013 [link]. 

May, Arora, Mannige, Nguyen & Brooks (2011) Multiscale modeling of virus structure, assembly and dynamics. Chapter in Book: 
Computational Modeling of Biological Systems: From Molecules to Pathways. 

Mannige (2010) Principles of virus capsid design. ProQuest Publishing ISBN 9781109683769 [link]. 

Mannige & Brooks (2010) Periodic table of virus capsids: implications for natural selection and design. PLoS ONE.​
Discussed in textbooks: Principles of Molecular Virology (Alan Cann, Academic Press), Nanomedicine (Huw D Summers, Elsevier). 

Mannige & Brooks (2009) Geometric considerations in capsid size-specificity, auxiliary requirements and buckling. PNAS. 

Mannige & Brooks (2008) Tilable nature of virus capsids and the role of topological constraints in natural capsid design. Phys Rev E.​
Featured by the American Physical Society for advancing structural virology in the article “Piecing a Virus Together” [link]. 
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