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Discussion points

CURRENT DIRECTIONS IN AI 
RESEARCH AND DEVELOPMENT

A CLOSER LOOK AT CO-SCIENTISTS ADDRESSING HEPATITIS RESEARCH 
AND CLINICAL PRACTICE



Current directions in AI research and 
development

- LLMs, coding agents and
co-scientists

- Foundation models of science



https://zenodo.org/records/17597011

https://zenodo.org/records/17597011




What for?



Current directions in AI research and 
development

- LLMs, coding agents and
co-scientists

- Foundation models of science



Foundation Models in Biology

Cellular Analysis Models
• Virtual-cell / single-cell 

models (scGPT, Geneformer, scFoundation)

Genomic Sequence Modeling
• Genomic sequence models (Nucleotide Transformer, 

DNABERT-2, Evo)

Protein and Molecular Insights
• Protein foundation models (ESM family, AlphaFold-class 

models)

Metabolome Insights
• Metabolomics & MS foundation models (MetaboFM, MS 

encoders)



A closer look at co-scientists

- A comparison of offers
- Deep loops
- Lab-in-the-loop



A closer look at co-scientists

•Biomni 
https://biomni.stanford.edu/
•FutureHouse Kosmos 

https://edisonscientific.com/

•ToolUniverse 
https://arxiv.org/abs/2509.23426)

https://biomni.stanford.edu/
https://edisonscientific.com/
https://arxiv.org/abs/2509.23426


Deeper loops



Lab-in-the-loop

Rapp, J.T., Bremer, B.J. & Romero, P.A. Nat 
Chem Eng (2024).

PLM

Random

DMSSequence



Addressing hepatitis research and 
clinical practice

-    Connect to a co-scientist
- Build/Restrict/Identify 

your resource



Addressing hepatitis research 

ChatGPT: 
"Identify 
hepatitis host 
factors"

ChatGPT: 
"Identify 
hepatitis host 
factors in 
CRISPR screens 
in BioGrid"

Biomni: 
"Identify 
hepatitis host 
factors in 
CRISPR screens 
in BioGrid"



ChatGPT 5.2 ("Identify hepatitis host factors 
in CRISPR screens in BioGrid")

Virus Host Gene Functional Category Screen Phenotype Viral Stage Evidence Type

HAV UFM1 UFMylation KO ↓ infection Translation Genome-wide CRISPR

HAV UBA5 UFMylation E1 KO ↓ infection Translation Genome-wide CRISPR

HAV UFC1 UFMylation E2 KO ↓ infection Translation Genome-wide CRISPR

HAV RPL26 Ribosome / translation KO ↓ infection Translation Genome-wide CRISPR

HAV PAPD7 TRAMP-like RNA tailing KO ↓ infection RNA metabolism Genome-wide CRISPR

HBV ZCCHC14 RNA binding KO ↓ HBsAg Antigen production Genome-wide CRISPR

HBV TENT4A (PAPD7) RNA tailing KO ↓ HBsAg RNA stability Genome-wide CRISPR

HBV TENT4B (PAPD5) RNA tailing KO ↓ HBsAg RNA stability Genome-wide CRISPR

HBV HSD17B12 Lipid metabolism KO ↓ infection Replication Genome-wide CRISPR

HCV CD81 Entry receptor KO ↓ infection Entry CRISPR screen

HCV CLDN1 Tight junction KO ↓ infection Entry CRISPR screen

HCV OCLN Tight junction KO ↓ infection Entry CRISPR screen

HCV TRIM26 E3 ubiquitin ligase KO ↓ replication Replication Genome-wide CRISPR

HCV SEC14L2 Lipid transport KO ↓ replication Replication CRISPR screen

HEV RAB5A Early endosome KO ↓ replication Replication Genome-wide CRISPR

HEV VPS45 Vesicle trafficking KO ↓ replication Replication Genome-wide CRISPR

HEV WDR81 Endosomal maturation KO ↓ replication Replication Genome-wide CRISPR



Biomni ("Identify hepatitis host factors in CRISPR 
screens in BioGrid")

HBV Host Factors (5 factors):
• ZCCHC14 - RNA-binding protein required for HBsAg production [1]

• TENT4A (PAPD5) - Noncanonical poly(A) polymerase stabilizing HBV RNAs [2]

• TENT4B (PAPD7) - Noncanonical poly(A) polymerase stabilizing HBV RNAs [2]

• SLC10A1 (NTCP) - Cell surface receptor required for HBV entry [3]

• CDKN2C - Cell cycle regulator affecting HBV through G1 state modulation [4]

HCV Host Factors (8 factors):
• EGFR - Epidermal Growth Factor Receptor involved in HCV entry

• CD81 - HCV entry coreceptor

• CLDN1 (Claudin-1) - HCV entry factor

• OCLN (Occludin) - HCV entry factor

• LDLR - LDL receptor for HCV entry

• SCARB1 (SR-B1) - HCV entry receptor

• PIK3CA - PI3K involved in HCV replication

• PIK3C3 (VPS34) - PI3K involved in HCV replication

PPI (578 interactions)
• Unique interacting partners: 380



Overlap and consistency

Aspect ChatGPT-CRISPR / 
BioGRID ChatGPT (Knowledge) Biomni-CRISPR / BioGRID

Methodology Directed functional genetics Mechanistic literature Coding agent integration of 
CRISPR and BioGRID

Focus Cell-intrinsic host 
dependencies

Entry, immunity, genetics, 
disease CRISPR and PPI

Immune factors

Entry receptors Partial

RNA stability / translation Strong Moderate Strong

Cell cycle / signaling Minimal Moderate



Open access from Trail

https://trailbiomed.app/

Task-specific app to explore target 
identification and druggability using 
genomics or proteomics

link

https://trailbiomed.app/
https://trailbiomed.app


Druggability - 1



Druggability - 2



Druggability - 3



Open access from Trail

https://trailbiomed.app/

Task-specific app to explore target 
identification and druggability using 
genomics or proteomics

link

https://trailbiomed.app/
https://trailbiomed.app


Addressing hepatitis diagnostics and 
clinical practice

- Build/Identify your resource
(=RAG, retrieval augmented generation)

Test

https://vdfpzqtyns.us-west-2.awsapprunner.com/


Addressing hepatitis diagnostics and 
clinical practice



Summary

• There is real value in bringing AI solutions to 
any research lab

• Understanding the offers and uses are 
central to optimal implementation

• Clinical and Diagnostic lab implementations 
are also ready for testing/use
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