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Reproducible and consistent cell annotation is the basis for scRNA-seq analysis
HIPC (Human Immunology Project Consortium): Pooling infection and vaccination resources for cell-resolution understanding 
under more broader contexts.  

Reliability and reproducibility from such meta-analysis?



Webinar 1 Recap and Challenge Progress So Far HIPC
scRNA-seq Annotation 
Benchmark Challenge

The challenge started on April 13, 2026: 

● Registered teams received team-specific credentials and dataset access
● Teams are tasked with annotating immune cell types from scRNA-seq datasets using 

any annotation pipeline, mapping to the provided Cell Ontology tree at the highest 
possible granularity

● Submissions (annotation.tsv + readme + GitHub repo) are due by June 12, 2026

● All resources (datasets, ontology tree, submission templates, and guidelines) are 
available at: https://immunespace.org/hipc-scrna-seq-annotation-benchmark-challenge/

● Questions? Use the ImmuneSpace Solutions Center.

https://immunespace.org/hipc-scrna-seq-annotation-benchmark-challenge/
https://discuss.immunespace.org/c/hipc-scrna-seq-annotation-benchmark-challenge/42
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Immune cell-type annotation: Background

● Definition: 
○ labeling immune cell-types is critical for understanding immune responses in infection, vaccination, cancer, etc.

● Biological challenges: 
○ noise + sparsity in scRNAseq make it challenging to cut off cells by a single gene
○ lack of known, well-expressed marker genes at scRNAseq level for many subsets

■ many known cell surface markers not necessarily well expressed at RNA level
○ clustering and then labeling clusters has issues because cells cluster by TCR, cell-cycle, donor, etc.

■ cells can exist in continuous states too (naive → effector → memory; resting → activated → exhausted)

Gene x Cell Count Matrix:



Immune cell-type annotation - Analysis & Workflow Challenges
● no universal "ground truth" for many datasets

○ many annotations are manual: subjective, labor-intensive, poor reproducibility
● many automated tools don’t give great depth or are sometimes very wrong

○ also often hard to audit why a specific label was assigned

Goal: Evaluate the consistency, accuracy, and resolution (granularity) of scRNA-seq cell-type 
annotations across independent bioinformatics teams and pipelines. 
→ Build a multi-expert reference of cell-type annotations!

Author Manual Annotation 2-Round Method Annotation Cell Typist Tool Annotation



● Tree contains broad lineages (e.g., Lymphoid, 
Myeloid) and high-resolution subtypes 
(conventional DC 1, plasmablast).

● Use the Nomenclature in the Cell-type Tree to 
ensure naming consistency

● Go for highest level of resolution you can support 
with confidence

Celltype Annotation Tree HIPC
scRNA-seq Annotation 
Benchmark Challenge

Current version of Tree
(Updated on 26th May 
2026) 
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Overall Workflow

All resources are available at: 
https://immunespace.org/hipc-scrna-seq-annotation-benchmark-challenge/

https://immunespace.org/hipc-scrna-seq-annotation-benchmark-challenge/


Dataset overview and updates based on Participants’ feedback HIPC
scRNA-seq Annotation 
Benchmark Challenge

Datasets with 
raw counts data 
(9/16)  

Studies where 
FASTq files where 
available 

Infection_study_01, Infection_study_02

vaccination_study_01, vaccination_study_02, 
vaccination_study_03, vaccination_study_04, 
vaccination_study_05, vaccination_study_06, 
vaccination_study_08

Datasets with 
raw count data 
provided by 
authors (6/16)  

The author provided 
raw count data and 
FASTq data was not 
available

Infection_study_03, Infection_study_04, 
Infection_study_06, Infection_study_07

vaccination_study_07, vaccination_study_09

Datasets with 
only log count 
data is available 
(1/16)  

Bonus study vaccination_study_10

Dataset summary

Each team is given 8 required studies plus 1 Bonus study (vaccination_study_10). 
Teams “must” submit annotations to at least the 8 required studies.
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Participants' questions related to datasets HIPC
scRNA-seq Annotation 
Benchmark Challenge



Data submission format HIPC
scRNA-seq Annotation 
Benchmark Challenge



Introduction - 
Project 

Background recap

Dataset description, 
access and 

annotation templates

Timeline and 
Summary

Submission 
walkthrough and 

Evaluation 
framework

HIPC scRNA-seq Annotation Benchmark Challenge

Presentation Agenda HIPC
scRNA-seq Annotation 
Benchmark Challenge



Data access and submission walkthrough HIPC
scRNA-seq Annotation 
Benchmark Challenge

https://docs.google.com/file/d/1DrxH7IBjAKrXeIaA7LCllpSahglRNwjC/preview


Example: Overview of Semi-Automated LJI cell type annotation approach HIPC
scRNA-seq Annotation 
Benchmark Challenge

Step 1: Run the Semi-Automated LJI 
2-Round Method for Celltype Annotation 
on each Dataset

Step 2: Map the Labels to the best 
Node in the Ontology Tree

Step 3: Collect Annotations Per 
Dataset + Pipeline Description
* confidence scores are optional *

vaccination_study_01_annotation_2RoundLJI.tsv

infection_study_01_annotation_2RoundLJI.tsv

2RoundLJI_ApproachSummary.docx



Example: Overview of Azimuth-based annotation approach HIPC
scRNA-seq Annotation 
Benchmark Challenge

Step 1: Annotate the dataset with 
Azimuth PBMC cell type list based on 
the marker list on their website

Step 2: Map the Azimuth list to CT  
ontology tree manually

Step 3: Use confidence scores 
to assign celltypes to each cell 
barcode

infection_study_01_annotation_team22.tsv

team22_ApproachSummary.docx



Example: Overview of Azimuth-based annotation approach: Submission HIPC
scRNA-seq Annotation 
Benchmark Challenge

https://github.com/pramodsshinde/HIPC-Single-Cell-Ann
otation-Benchmark-models.git

Submission Folder

https://github.com/pramodsshinde/HIPC-Single-Cell-Annotation-Benchmark-models.git
https://github.com/pramodsshinde/HIPC-Single-Cell-Annotation-Benchmark-models.git


Submissions Evaluation Framework HIPC
scRNA-seq Annotation 
Benchmark Challenge

Annotation consistency evaluation

Goal:
 Evaluate the consistency of cell type annotations across 
multiple sources (original authors, teams).

Agreement metric (Fleiss’ κ)

● Measures agreement among multiple annotators 
beyond chance

● κ = 1: perfect agreement
● κ = 0: agreement equals random chance
● Provides a global measure of annotation 

consistency

Evaluator evaluation
 Quantify how each annotator influences overall agreement and 
identifies potential inconsistencies.

Key idea (Leave-One-Out evaluation)

● Remove one annotator at a time
● Recompute agreement using the remaining annotators
● Compare to the full agreement
● If agreement increases after removal → that annotator may 

reduce consistency
● If agreement decreases → that annotator aligns well with 

others

Per-cell-type analysis

● Perform evaluation at each ontology node (cell type level)
● Capture fine-grained differences across the hierarchy
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Timeline HIPC
scRNA-seq Annotation 
Benchmark Challenge

We are here



Solutions center for Q&As HIPC
scRNA-seq Annotation 
Benchmark Challenge

We will be using ImmuneSpace Solution Center for QA. 
Use your Immunespace account to ask questions.

https://discuss.immunespace.org/c/hipc-scrna-seq-annota
tion-benchmark-challenge/42

https://discuss.immunespace.org/c/hipc-scrna-seq-annotation-benchmark-challenge/42
https://discuss.immunespace.org/c/hipc-scrna-seq-annotation-benchmark-challenge/42


● Participants annotate immune cell types from scRNA-seq data using any annotation (manual, 
automated, hybrid) pipeline, mapping to the provided Cell Ontology tree at the highest possible 
granularity

● Submissions (annotation.tsv + readme + GitHub repo) are due by June 12, 2026
● Benchmarking and results release by June 29, 2026

● All resources (datasets, ontology tree, submission templates, and guidelines) are available at: 
https://immunespace.org/hipc-scrna-seq-annotation-benchmark-challenge/

● Questions? Use the ImmuneSpace Solutions Center.

Key takeaways from this webinar HIPC
scRNA-seq Annotation 
Benchmark Challenge

https://immunespace.org/hipc-scrna-seq-annotation-benchmark-challenge/
https://discuss.immunespace.org/c/hipc-scrna-seq-annotation-benchmark-challenge/42


Thank You!



Q&A Session



HIPC scRNA-seq Annotation 
Benchmark Challenge
Debrief Session (will be announced soon)

HIPC Coordinating Center



Agenda (internal)

● Brief challenge outline for new participants (5 mins)
● Data and tree update (10 mins)
● Questions on the solutions center (5 mins)
● Recap on how to do submission (10 mins)
● Recap on evaluation pipeline (5 mins)
● Open Q&A
● Timeline (2 mins): 

○ Submission deadline
○ Post-challenge meeting
○ Manuscript writing plan


