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scRNA-seq Analysis 
with AI assistance, user case, & pitfalls
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❖ 1 hour presentation 

➢ Core standard scRNA-seq workflow overview

➢ Clinical Use Case Example

➢ AI-assisted coding: benefits and limitations

➢ Common pitfalls and best practices for reliable 

interpretation

❖ 0.5 hour consultation 

Workshop Agenda
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Genomics and proteomics 

data analysis

BiCF applies appropriate and 
state-of-the-arts statistical and 
bioinformatic methodologies to 

analyze genomics data generated 
from standard and emerging 

assays.

Consulting, grant writing 

and training

BiCF provides consulting services for 
experimental design or data analysis; 

grant writing assistance, including 

bioinformatics development, cost 
analysis, and documentation of tools 

to complete the research.

Data management 

system development

BiCF offers enterprise 
solutions for project and study 

management, for data 

production , sharing and 
integration .

OUR AWESOME TEAM

Wenjun Kang, 

MS

Technical Director

Yan Li, PhD

Associate 

Director

Mengjie 

Chen, PhD

Faculty 
Director

Bioinformaticians

Jason Shapiro,

PhD Evan Wu

Houxiang Zhu, 

PhD

Diana Vera Cruz, 

PhD

Zhongyu Li, 

MS

Qiaoshan Lin, 

PhD

Yildiz Koca, 

PhD

Geetha Priyanka,

 MS

David Tieri, 

PhD
Katie Aracena, 

PhD

Contact us: bioinformatics@bsd.uchicago.edu
Submit a project request: https://biocore.cri.uchicago.edu/
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scRNA-seq Analysis Workflow Overview

Pre-processing
10x Geonomics Cellrangr 

Seurat Integration Clustering & Cell Annotation
DEGs & Over-representation Analysis

Downstrem

Exploration
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Clinical Use Case Example

Pics. source
Nature communication, Weigert M., Li Y, et al. (2025) at https://www.nature.com/articles/s41467-024-55440-2

https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
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Clinical Use Case Example

Pics. source
Nature communication, Weigert M., Li Y, et al. (2025) at https://www.nature.com/articles/s41467-024-55440-2

Isthmus Ampulla Fimbria Cell No.

Pre-menopausal 10 patients / 25 samples 85,107

Post-menopausal 7 patients / 18 samples 46,111

https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
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Clinical Use Case Example

Pics. source
Nature communication, Weigert M., Li Y, et al. (2025) at https://www.nature.com/articles/s41467-024-55440-2

Isthmus Ampulla Fimbria Cell No. Clinical 

Pre-menopausal 10 patients / 25 samples 85,107
Proliferative

Secretory

Post-menopausal 7 patients / 18 samples 46,111

https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
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Integration, Clustering and Annotation

Pics. source
Nature communication, Weigert M., Li Y, et al. (2025) at https://www.nature.com/articles/s41467-024-55440-2

Isthmus Ampulla Fimbria Cell No.

Pre-menopausal 10 patients / 25 samples 85,107

Post-menopausal 7 patients / 18 samples 46,111

Identify a total of 19 cell clusters with 11 major cell types

https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
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Cellular Decomposition

Pics. source
Nature communication, Weigert M., Li Y, et al. (2025) at https://www.nature.com/articles/s41467-024-55440-2

https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
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Cellular Proportion and DEGs

Pics. source
Nature communication, Weigert M., Li Y, et al. (2025) at https://www.nature.com/articles/s41467-024-55440-2

https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
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Ligand-Receptor Interactions

Pics. source
Nature communication, Weigert M., Li Y, et al. (2025) at https://www.nature.com/articles/s41467-024-55440-2

https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
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Hippo Clustering & Clinical Signal

Pics. source
Nature communication, Weigert M., Li Y, et al. (2025) at https://www.nature.com/articles/s41467-024-55440-2

https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
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Hippo Clustering & Gene Over-Expression

Pics. source
Nature communication, Weigert M., Li Y, et al. (2025) at https://www.nature.com/articles/s41467-024-55440-2

https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
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Ligand-Receptor & Velocity Analysis

Pics. source
Nature communication, Weigert M., Li Y, et al. (2025) at https://www.nature.com/articles/s41467-024-55440-2

https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2
https://www.nature.com/articles/s41467-024-55440-2


h
tt

p
s:

//
cr

i.u
ch

ic
ag

o
.e

d
u

/b
io

in
fo

rm
at

ic
s

scRNA-seq Analysis Workflow

Sample1

Sample2

Sample3

integration Clustering

Groups comparison
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scRNA-seq Analysis Workflow Coding Tools

Pre-processing
10x Geonomics Cellrangr 

Seurat Integration Clustering & Cell Annotation
DEGs & Over-representation Analysis
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scRNA-seq Analysis Coding Assistance - AI

Pre-processing
10x Geonomics Cellrangr 

Seurat Integration Clustering & Cell Annotation
DEGs & Over-representation Analysis
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AI-assisted coding

ChatGPT Claude
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AI-assisted coding comparisons

ChatGPT Claude

Codes format
Code generated in modular 
chunks based on analysis 
functions

Code generated as a full script 
organized by analysis sections

Interpretations 
Provides more detailed 
explanations and interpretation

Provides less detailed 
interpretation

Execution
May require some restructuring 
before direct execution

Usually easier to execute directly

Cost
Free and subscription options available Free tier available; advanced 
tools may require subscription

Modifications Easy to modify to address questions or adjust analysis
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AI-assisted coding cont.

Pics. source
Google AI overview comparison results.
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AI-assisted coding comparisons

ChatGPT Claude ✓

Codes format
Code generated in modular 
chunks based on analysis 
functions

Code generated as a full script 
organized by analysis sections

Interpretations 
Provides more detailed 
explanations and interpretation

Provides less detailed 
interpretation

Execution
May require some restructuring 
before direct execution

Usually easier to execute directly

Cost
Free and subscription options available Free tier available; advanced 
tools may require subscription

Modifications Easy to modify to address questions or adjust analysis

Downloaded Claude codes directly for randi HPC execution with requesting 
modification by providing more detailed information regarding to the code tailoring. 
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AI-assisted coding cont.
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AI-assisted coding cont.
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Claude sequential requesting
1. write me a R seurat code to do scRNA-seq analysis
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Claude sequential requesting
1. write me a R seurat code to do scRNA-seq analysis
2. above analysis is conducted on a single samples, can you provide me codes for multiple samples 

integration scRNA-seq analysis?
3. can you provide me codes with RPCA integration methods for multiple samples scRNA-seq 

integration analysis
4. this is the data structure of cellranger analysis results from 4 samples, can you provide me 

integration analysis code for these 4 samples

5.  

6. let's only output into pdf files, no need to output into both png and pdf files. 2) let's separate 
codes into 2 parts, the first 10 until ‘11. Marker Visualization’ as first part for integration, the rest 
as part2 for visualization.
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Claude sequential requesting cont. 

Error execution while running codes on randi

7. files can also be in *gz format in addition to 'required <- c("barcodes.tsv", "genes.tsv", 
"matrix.mtx")’

Execution successful, warning messages in the log files

8. There are 2 types of warning messages, 1 Warning: Default search for "data" layer in "RNA" 
assay yielded no results; utilizing "counts" layer instead.; 2: Warning: When testing 20 versus all: 
data layers are not joined. Please run JoinLayers. Please update above codes

1. 
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Pitfalls – AI assisted coding?

1. Pay attention for code execution error

2. Pay attention for code execution warnings

Advantages:

1. Efficiency: easy to use

2. Self correction: providing execution feedbacks
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Pitfalls – AI assisted coding?
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Pitfalls – AI assisted coding?
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Pitfalls – AI assisted coding?

No need for regression Regression needed
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Pitfalls – AI assisted coding?

1. Pay attention for code execution error

2. Pay attention for code execution warnings

3. Be familiar with the coding language you are using, the same as 
execution functions, so that you can ask precise questions for 
coding assistance and modifications.  
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Pitfalls – single cell vs population

Pics. source
Claude assistance generated pics. 
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Pitfalls – single cell vs population

Pics. source
Claude assistance generated pics. 

✓ ✗
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Pitfalls – interpretations

Sample1

Sample2

Sample3

integration Clustering

Cellular proportion(left: tissue types; right: samples decomposition)
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❖ Coding: parameter options

❖ Results interpretations for experiment 

validation 

➢ single cell vs cell population/cluster

➢ random sample vs group

➢ group comparison: over-representation or pair-wise 

DEGs

Common Pitfalls
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❖Ernst Lengyel: collaborator PI for use case study

 

❖Melanie Weigert: collaborator  for use case 
study

Acknowledgement
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➢ NGS sequencing data analysis
❖ bulk sequencing data analysis 

•  bulk RNA-seq , bulk ATAC-seq, Cut&Run, Library screen CRISPR etc.

•  standard 10 hours workflow analysis 

•  2 weeks results turn around time 

❖ single cell data analysis 
•  scRNA-seq, scATAC-seq, OMICS etc.

•  standard 50-60 hours workflow analysis 

•  4-6 weeks results turn around time 

❖ spatial data analysis
•  visium, xenium, GeoMx, spatial data analysis 

➢ Grant writing assistance: Aims, power computation etc.

➢ Consultation: first hour free consultation, in person office hours

➢ Application development

Bioinformatics Core Offered Services

Contact us: bioinformatics@bsd.uchicago.edu
Submit a project request: https://biocore.cri.uchicago.edu/
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➢ HPC system team: Randi Support
   Every Tuesday afternoon 12:00 PM – 2:30 PM

•    Location: Peck Pavilion N161

 Slack Group: https://join.slack.com/t/criscientific-
dzi9891/shared_invite/zt-2kghy4392-1ELPfgn8pL5BcXk4oF9D4g

➢ In-person office hours bioinformatics
  Every Tuesday afternoon 12:30 PM – 3:30 PM

•    Location: Peck Pavilion N161

•    Bioinformatics related questions

•    Experimental design questions

➢ Biostatistical Questions
  First Tuesday of Each Month 12:30 PM – 3:30 PM

•    Location: Peck Pavilion N161

Weekly In Person Free Consultation 

https://join.slack.com/t/criscientific-dzi9891/shared_invite/zt-2kghy4392-1ELPfgn8pL5BcXk4oF9D4g
https://join.slack.com/t/criscientific-dzi9891/shared_invite/zt-2kghy4392-1ELPfgn8pL5BcXk4oF9D4g
https://join.slack.com/t/criscientific-dzi9891/shared_invite/zt-2kghy4392-1ELPfgn8pL5BcXk4oF9D4g
https://join.slack.com/t/criscientific-dzi9891/shared_invite/zt-2kghy4392-1ELPfgn8pL5BcXk4oF9D4g
https://join.slack.com/t/criscientific-dzi9891/shared_invite/zt-2kghy4392-1ELPfgn8pL5BcXk4oF9D4g
https://join.slack.com/t/criscientific-dzi9891/shared_invite/zt-2kghy4392-1ELPfgn8pL5BcXk4oF9D4g
https://join.slack.com/t/criscientific-dzi9891/shared_invite/zt-2kghy4392-1ELPfgn8pL5BcXk4oF9D4g
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BIOINFORMATICS CORE

Bioinformatics Workshop Learning Series

Yan Li, Ph.D.

yli22@bsd.uchicago.edu

Workshop feedback survey: 
https://mycri.cri.uchicago.edu/educations/trainings/81/survey/

Thanks for your attention!
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BIOINFORMATICS CORE

Bioinformatics Workshop Learning Series

Yan Li, Ph.D.

yli22@bsd.uchicago.edu

Workshop feedback survey: 
https://mycri.cri.uchicago.edu/educations/trainings/81/survey/

UPCOMING WORKSHPS:

➢ April 10th by Diana Vera Cruz: geoMx spatial data analysis

➢ May 22th by Jason Shapiro: Visium/ Xenium spatial data 
analysis

➢ Summer Break

➢ October & November: TBA
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