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Recap on prediction tasks
1) Antibody titer tasks
1.1) Rank the individuals by IgG antibody titers against pertussis toxin (PT) that we detect in plasma 14 days 
post booster vaccinations.
1.2) Rank the individuals by fold change of IgG antibody titers against pertussis toxin (PT) that we detect in 
plasma 14 days post booster vaccinations compared to titer values at day 0.

2) Cell frequencies tasks
2.1) Rank the individuals by predicted frequency of Monocytes on day 1 post boost after vaccination.
2.2) Rank the individuals by fold change of predicted frequency of Monocytes on day 1 post booster vaccination 
compared to cell frequency values at day 0.

3) Gene expression tasks
3.1) Rank the individuals by predicted gene expression of CCL3 on day 3 post-booster vaccination.
3.2) Rank the individuals by fold change of predicted gene expression of CCL3 on day 3 post booster 
vaccination compared to gene expression values at day 0.

Please note that you can choose how many prediction tasks you would like to attempt.



Data pipeline overview



Dataset Changes

● Participants have noticed minor 
issues with the dataset (i.e. 
actual dates relative to boost, 
differences in cell population 
names, missing data) which has 
prompted us to change the assay 
data.

● The final update was on January 
5th, 2024 and you can find this 
data set here.

https://discuss.cmi-pb.org/t/last-updates-for-2nd-challenge/317
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Submission Process Demonstration
https://www.cmi-pb.org/

https://www.cmi-pb.org/


Step #1: Click “Sign in to CMI-PB” in the upper right hand corner

Step #2: Click “Sign Up” to create a new account

Step #3: Fill out registration form or use SSO with 
Google

Step #4: Confirm that when you are signed in, your email is shown 
in the upper right hand corner

Creating an account



Step #1: Once logged in, click “Submit Prediction” in the upper 
right hand corner

Step #2: Follow all steps, click the “Choose File” button, 
and make your submission

Making a submission



Submission File Errors



Submission file 
error: rank values 

outside the 
specified range



Submission file 
error: empty file



Submission file 
error: 

missing/incorrect 
header



Submission file with 
multiple errors



Successful Submissions



Submission with all tasks 

*Populated with random numbers



*Populated with random numbers

Submission with two tasks 





You will receive an email confirmation once your submission is received.
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Submission Evaluation

1. File Curation: Collect and organize submission files.
2. Rank Comparison: Compare predicted ranks in submissions to actual 

dataset ranks.
3. Top Submissions: Identify and rank top submissions.

a. Overall winners: 1 entry
b. Task-based winners: One per task



Collect and organize a 
submission file per 

contestant team

Identify top 
Submissions

Compare predicted ranks in 
submissions to actual 

dataset ranks.

Task evaluation 
(Spearman correlation)

Replace missing ranks with 
median ranks for that task Submission Curation

● Identify and rank top 
submissions

● Overall winner

Collect submissions

Announce winner(s)

The CMI-PB team will select your last 
submitted file for evaluation 

Evaluation



Submission file curation:

16

perform_qc.py
Replacing missing 
ranks with median 
rank

15     13.5     14.5      15

Original submission file Curated submission file

Median of available of 
ranks: 



Selection of Overall Winner

● To determine an overall winner for this challenge, we will be using a point 
system to score each submission.
○ Completion of a task = 1 point

■ Completing the task means that you attempted a task and included 
ranks in the submission file.

○ Winner of a task = 3 points
■ The model that demonstrates the highest Spearman correlation 

coefficient in a given task will be designated as the 'task winner'.
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Submission Prize
Each team that submits a meaningful* submission will 

receive a $100 gift card and will be co-authors on a future 
publication. The team who submits the overall best 

performing model will receive a $1,000 prize.

*Please note that to receive the submission prizes, you will need to submit your code 
on the CMI-PB GitHub by January 23, 2024. In the event of a tie, the overall prize 

money ($1,000) will be split amongst winners. The total prize money will be capped 
at $5,000 and additional prize money will be given at the discretion of CMI-PB Team.

https://github.com/cmi-pb


(11:59 pm PT)



Other resources on the site

Click here to 
learn more 

about pertussis

Click here to learn 
more about the 

prediction 
challenge

Click here to find 
the challenge data

Click here to find 
example models

Click here to find 
the prediction tasks

Click here to access 
the Solutions Center

https://www.cmi-pb.org/blog/learn-about-project/#Pertussis%20(Whooping%20Cough)
https://www.cmi-pb.org/blog/prediction-challenge-overview/#Overview
https://www.cmi-pb.org/blog/prediction-challenge-overview/#Challenge%20data
https://www.cmi-pb.org/blog/prediction-challenge-overview/#Examples%20of%20models
https://www.cmi-pb.org/blog/prediction-challenge-overview/#Prediction%20challenge%20tasks
https://discuss.cmi-pb.org/


The CMI-PB team members

Shane Crotty

Ricardo De Silva AntunesRasteh Nili

Pramod Shinde Mari KojimaShelby Orfield Lisa Willemsen Leying Guan Joaquin Reyna

Jeremy GygiJason Greenbaum Brendan Ha Jiyeun Lee

Steven Kleinstein Ferhat AyBjoern Peters Barry Grant Alessandro Sette

Ferran Soldevila

Anna Konstorum



The CMI-PB team

• Expertise: A combination of "big 
data" analysis and immunology 
domain. 

• Collaborating on data and 
models being released to the 
community to support 
reproducibility and the prediction 
contest, and also participate in 
the prediction challenge.

Steven Kleinstein
Jeremy Gygi
Leying Guan
Anna Konstorum

• Expertise:  the use of  
computational approaches, 
based on both biophysics 
and bioinformatics, to study 
the structure, function and 
evolution of key biological 
macromolecules. 

• Dr. Grant will engage and 
advise over 40 biology 
graduate students in the 
CMI-PB Prediction 
Challenge. 

Barry Grant

• Expertise: Development of 
bioinformatics tools that utilize 
high-dimensional and 
high-throughput datasets to deduce 
insights into chromatin conformation, 
genetic variation, and the regulation 
of gene expression. 

• The Ay lab is focused on developing 
predictive machine learning models, 
which will serve as examples and 
baselines for participants in the 
CMI-PB challenge.

• Expertise:  Both experimental and computational 
studies to better understand human immune 
responses in the context of infectious diseases, 
allergy, cancer and vaccines. 

• The team is responsible for the generation of 
experimental data, making it accessible in a central 
and standardized fashion, and coordinating the 
creation and coordination of the prediction contest. 

Ferhat Ay
Joaquin Reyna

Bjoern Peters
Jason Greenbaum
James Overton
Brendan Ha

Jiyeun Lee
Lisa Willemsen
Shelby Orfield

Grant Lab
(UCSD)

Kleinstein Lab
(Yale)

Ay Lab
  (LJI)

Peters Lab
     (LJI)

Pramod Shinde
Mari Kojima
Rasteh Haji Kazem Nili

And thank you to the Sette Lab, Crotty lab, LJI Clinical Core, LJI Bioinformatics Core
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Questions? 
Please email cmi-pb-challenge@lji.org at any time 

throughout the challenge with any questions.

mailto:cmi-pb-challenge@lji.org


1. Submission Assessment

● The CMI-PB team will be using 
the Spearman Rank Correlation 
Coefficient as our metric for 
evaluation.

● To find a more comprehensive 
discussion, access the Solutions 
Center here.

https://discuss.cmi-pb.org/t/how-would-you-assess-the-submission/291


2. Consistency throughout datasets

● Some participants have noticed 
inconsistencies amongst the 
datasets.

● If you come across any issues, 
please let us know.

● To find a more comprehensive 
discussion, access the Solutions 
Center here.

https://discuss.cmi-pb.org/t/repetitive-of-antigen-categories-of-fim2-3-and-fim2-3/272


3. Preprocessed Prediction Dataset

● We initially did not provide a 
preprocessed predictions dataset.

● Following a request, the CMI-PB team 
updated the repository to include these 
datasets.

● To find a more comprehensive 
discussion, access the Solutions 
Center here.

https://discuss.cmi-pb.org/t/processed-predictions-dataset/282


We are looking forward to our next challenge which will be announced 
April of 2024. 

We will be sending out a feedback survey and we would appreciate your 
suggestions for future challenges.

Thank you for your participation!


