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Examples of prediction challenges

The Netflix Prize: How a $1 Million
¢, Contest Changed Binge-Watching
Forever

Benefits:

Quantitative and unbiased evaluation

of .model pgrformance . : . 15th Community Wide Experiment on the
Drives participants to strive for ! o n e Critical Assessment of Techniques for Protein Structure Prediction

accuracy and outperform their other

- DeepMind has predicted the structure of
participants J almost every protein known to science

Encourages a wide range of
participants to join

_ The Food and Drug Administration (FDA) and National Cancer
Contributes to a deeper Institute (NCI) call on the scientific community to develop and

understanding of the topic at hand evaluate computational algorithms that can accurately detect
and correct mislabeled samples using rich multi-omics datasets

kaggle DREAM)ZJ
whie CHALLENGES ! .




Obstacles in developing computational models = CMI-PB
for biological applications >

e Systems vaccinology studies have:
o Varying study designs
Multi-dimensional and heterogeneous data
Many parameters and few study participants
A lack of methods to test the generalizability and predictive performance of models
objectively
e Accounting for variability between individuals is necessary to ensure the robustness and
accuracy of computational models
e Itis important to capture temporal dynamics in system vaccinology models

O O O

Our Approach:
O To establish a community platform to develop and test computational models of
immunity in vaccination
O  To better understand vaccine-induced immunity to B. pertussis
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a.k.a. WHOOPING COUGH

CAUSE | SYMPTOMS | PREVENTION

injections plus
Tdap adult booster

Bordetella low fever DTaP vaccine
pertussis | runny nose

bacteria in upper mild cough
respiratory system apnea (in infants) |

coughing fits |
ending in a
ilwhoopl!

vomiting

exhaustion

weeks

3-8 |

COMPUTATIONAL MODELS OF IMMUNITY

7 n

;_ CMI-PB
COMPLICATIONS  EPIDEMIOLOGY
earache spread via coughing, sneezing,

@ and other close contact

Heiss 3+ months

avg. length of infection
encephalopathy
seizures 5 5
cerebral hypoxia =

’ avg. number of people an infected person

will infect while contagious (Ry)

fractured ribs
failure to thrive

48,500,000

people infected annually worldwide

195,000

annual deaths worldwide

SOURCES: Centers for Disease Control, World Health Organization, PLOS Medicine, PubMed



Waning Immunity from aP pertussis vaccination

e 1940s: Introduction of an
inactivated whole bacteria PT
vaccine (wP) dramatically
decreased cases

e 1995: Vaccine-related side
effects led to a replacement with
the acellular PT vaccine (aP) in
the USA

e aP induced protection wanes

faster than wP — Why?
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Reported NNDSS pertussis cases: 1922-2021
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Source: National Notifiable Diseases Surveillance System, CDC




Recruitment Strategy . ‘ ® CMI-PB
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Infancy DTP prime ~ Adult study enrollment ] gﬁ)’:gle collection
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Time in days

N =16
per group per year Tdap booster



Characterizing immune responses - Multiomics approach

%) PBMC cell frequencies by flow cytometry

m Total of 37 distinct cell populations

;;\""fj Plasma antigen-specific antibody titers by Luminex
o m Antibody Isotypes: IgG, IgG1, IgG2, IgG3, IgG4
m Vaccine Antigens
e Pertussis Toxin (PT), PRN, FHA, FIM2/3
e Tetanus Toxoids (TT)
e Diphtheria Toxoids (DT)
e OVA (irrelevant control)

Plasma proteomics by Olink

m Concentration of 45 cytokines

. ) Transcriptomics by bulk RNA-Seq

’n
\ 2
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d. Databases, Model building, and Prediction Challenge ;—k CMI'PB

Literature

Testing with
internal labs

- Public Website,
Externally Data API

Fun.ded Prediction Portal
Experiments

Restricted

CMI grant Annual

-

)
Funded Prediction
Experiments \ | Challenge



e. Providing access to experimental data in a standardized format

Subject and specimen
information

Experimental datasets

Metadata

| FEH subject

] subject_id

asc infancy_vac |m
asc  biological_sex
asc  ethnicity

ABc race
year_of_birth
date_of_boost
| ABC dataset

I EEE pbmc_gene_expression I

123 . .
= specimen_id

™ | 2y . .
=] version_ensemble_gene_id
123 raw_count
123 tpm
FEH plasma_ab_titer I
12@ specimen_id
) isotype
1
= &) antigen
V) unit
V' is_antigen_specific
123 MFI
123 MFI_normalised
123 lower_limit_of_detection

|E plasma_proteomics_targeted

EE2 specimen |

%3 specimen_id

123 subject_id

123 actual_day_relative_to_boost
123 planned_day_relative_to_boost
ABC specimen_type

123 visit

Database
Schema

%) specimen_id

i) protein_id

123 protein_expression

ABC UNIt

123 lower_limit_of_quantitation
123 upper_limit_of_quantitation
asc  quality_control

FEH gene

') version_ensemble_gene_id

asc gene_symbol
ABC gene_name
ABC Synonyms
asc biotype

ABC summary
123 start

123 end

123 strand

asc description

I 5 transcript

WE version_ensemble_transcript_id
) version_ensemble_gene_id

/ asc biotype
123 start

123 end
123 strand

| B2 protein

128 . . B
version_ensemble_protein_id
') version_ensemble_transcript_id

ABI

o

uniprot_id
ABC mapping_db
123 start

123 end

EH terminology

| £55 pbmc_cell_frequency I

%3 specimen_id

%) label
B pbmc_cell_frequency_info ABC ifi
”Fsg specimen_id
%53 attribute
asc value | EEH immune_exposure

EH cell_type

12F
= cell_type_name
1%

d

1223 cell_type_name

123 percentage_live_cell

asc  gating_definition
aBc  gating_method

%) subject_id
ABC  exposure_material_type
ABC event_type
123 event_start
123 event_end
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a. Past and future CMI-PB annual prediction challenges

Number of subjects

wP)

Annual prediction Contestants .. Current status
) Training | Test dataset
challenge title
dataset
1 First Challenge: CMI-PB 60 (28 aP |36 (19 aP + | Concluded in May 2022
Internal dry run consortium +32wP) |17 wP)
2 Second Challenge: | Invited 96 (47 aP |22 (13 aP + | Announced on September 12,
Invited challenge contestants +49 wP) |9wP) 2023
3 Third Challenge: Public 118 (60 32 (16 aP + [ Will be announced in April
Open Challenge 1 aP + 58 16 wP) 2024
wP)
4 Fourth Challenge: | Public 150 (76 32 (16 aP + [ Will be announced in
Open Challenge 2 aP +74 16 wP)* December 2024

CMI-PB

MPUTATIONAL MODELS OF IMMUNITY

PERTUSSIS BOOST —



b. Prediction challenge outline

= CMI-PB

COMPUTATIONAL MODELS OF IMMUNITY
—— PERTUSSIS BOOST —

fisd)  2nd CMI-PB Prediction Challenge Outline
Revolutionizing computational modelling approaches for immune response prediction
(1] ©
Read about Access multi-omics
£ CMI-PB immune response
g g challenge data
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View challenge Submit Build your
results predictions

predictive models




c. Formulating prediction tasks for CMI-PB Challenge

e Previously identified vaccine responses are
formulated as prediction tasks*

e General vaccine responses:
o Plasma IgG levels increased at day 14 post-
booster vaccination compared to baseline
o Increase in the percentage of monocytes on
day 1 post-booster than baseline

e aP/wP specific vaccine responses:

o A subset of aP-primed individuals showed an
increased expression of proinflammatory
genes, including CCL3 at day 3 post-booster
vaccination

% | A system-view of Bordetella pertussis booster vaccine
responses in adults primed with whole-cell versus acellular
vaccine in infancy

Ricardo da Silva Antunes, ... , Alessandro Sette, Bjoern Peters

JCI Insight. 2021:6(7):2141023. https-//doi.org/10.1172/jci.insight.141023.

IgG.PT

COMPUTATIONAL MODELS OF IMMUNITY
—— PERTUSSIS BOOST —
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c. Formulating prediction tasks for CMI-PB Challenge

List of tasks

1) Antibody titer tasks

1.1) Rank the individuals by 1gG 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.

The ultimate goal is to model as many of the tasks as possible.

However, contestants are not required to submit answers for all tasks.

predicted values

predicted fold-change

values

7 n
=
=4

CMI-PB

COMPUTATIONAL MODELS OF IMMUNITY
—— PERTUSSIS BOOST —

Example of Rankings

SubjectID | Predicted | Rank
value

101 29 4

102 9.1 1

103 1.2 5

104 4.5 3

105 4.7 2




Submission file preparation

(Bl Subject ID Age Biological Sex at Birth Vaccine Priming Status 1.1) IgG-PT-D14-titer-Rank 1.2) IgG-PT-D14-EC-Rank 2.1) Monocytes-D1-Rank 2.2) Monocytes-D1-EG-Rank 3.1) CCL3-D3-Rank 3.2) CCL3-D3-EC-Rank
2 97 35Male wP 14 6 15 21 11 17
3 98 28 Female wP 3 7] 13 15 4 1
4 99 22 Female aP. 7 2 18 12 15 13
5 100  20Female aP. 20 20 10 11 9 6
6 101 18 Male P 19 5 1 8 1 19
7 102 18Male % 5 21 11 17 2 9 A Co m plete
8 103 27 Female 21 4 4 i 10 12 1 1
9 104  32Female ﬁ 15 12 14 16 7 14 S u b m ISS I o n
10 105 27 Female wP 9 15 17 13 20 11
11 106  25Female aP. 1 11 3 18 19 3
12 107 23 Female aP. 2 16 19 10 5 4
13 108 26 Female wP 10 17 7 1 21 5
14 109 32 Female wP 8 18 12 20 8 15
15 110 24 Female aP. 12 13 16 19 12 2
16 111 25Male wP 11 8 20 5 14 16
17 112 25Male aP. 4 10 5 9 3 20
18 114 31 Male wP 13 1 21 14 13 8
I ) 115  19Female 3P 18 3 8 2 18 21
20 116 21 Male aP. 8 19 8 4 8 7
| 21 117, 27 Female aP. 17 9 9 8 17 18
22 118 23 Male 3P 16 14 2 3 16 10
L Subject ID Age Biological Sex at Birth Vaccine Priming 1.1) IgG-PT-D14-tjt* 1.2) IgG-PT-D14-EC-Rank 2.1) Monocytes-D1-F 2.2) Monocytes-D1-P 3.1) CCL3-D? 3.2) CCL3-D3-EQ

2 97 35Male wP 14 11

= 98  28Female wR 3 4

4 99  22Female aP. 7 15

1 1 1 5 100 20 Female EGA 20 9|

A submission file > 100, 20Fem = 2 2

H i i 102 18 Male aP. 5 2

Wlth entrles for 8 103 27 Female wP 21 10

2 104 32 Female wP 15 7

two tasks wp 3 2

106 25 Female EGA 1 19

107 23 Female aP. 2 5

108 26 Female wP 10 21

109) 32Female wP 8 8

110 24 Female EGA 12 12

111 25Male wP 11 14

112 25 Male EGA 4 3

114 31 Male wP 13 13

115 19Female EGA 18 18

. 116 21 Male P 8 8

Populated with random numbers. @ 117 27 Female % 17 17

118 23 Male aP. 16 16




d. Overview of the CMI-PB Challenge data

Multi-omics
dataset

CMI-PB
experiments
(Multiple years)

External
dataset

Quality control for IDs and
file formats

e Assign unique subject
and specimen IDs

e Assign uniform feature
names/IDs

e Ensure uniform file and
data formatting

—re

Harmonized

data

Quality control for data

I
H

Normalization
per study

: Coefficient of variation :
1 protein coding 1
leceseaancaccaas

Feature filtering

Batch Effect Batch Effect Correction

Batch correction

—_—

\

<<<<<<<<<<<<

Multi-omics datasets for contestants

held back for
™ evaluation
vaccine o
response
rocessed .
Training data Test data
(previous years' cohort) (new cohort)
* v
Challenge Model Model Model
Announcement construction by =y bmissi - luati
contestants
Best _K-ﬁ
performing = .
models

Challenge related information and Data access is provided via the CMI-PB website

N

CMI-PB

COMPUTATIONAL MODELS OF IMMUNITY
—— PERTUSSIS BOOST —
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a. Models from First (internal) challenge

New Results A Follow this preprint

A systems vaccinology resource to develop and test computational models of
immunity

Pramod Shinde, {2 Ferran Soldevila, Joaquin Reyna, Minori Aoki, Mikkel Rasmussen,

Lisa Willemsen, Mari Kojima, Brendan Ha, Jason A Greenbaum, James A Overton,
Hector Guzman-Orozco, Somayeh Nili, Shelby Orfield, &2 Jeremy P. Gygi,

Ricardo da Silva Antunes, () Alessandro Sette, (=) Barry Grant, (2 Lars Renn Olsen,
Anna Konstorum, €2 Leying Guan, (&) Ferhat Ay, & Steven H. Kleinstein, {2 Bjoern Peters
doi: https://doi.org/10.1101/2023.08.28.555193

. Cold ° °
) Spring
" Harbor
& Laboratory

THE PREPRINT SERVER FOR BIOLOGY

This article is a preprint and has not been certified by peer review

ENERNCH EN ERERIER

COMPUTATIONAL MODELS OF IMMUNITY
—— PERTUSSIS BOOST —

'n CMI-PB
>

32 models were developed during the
first challenge by three teams
Team 1: Establishing baseline
prediction models from the systems
vaccinology literature

Team 2: Establishing purpose-built
models using Joint and Individual
Variation Explained (JIVE)

Team 3: Establishing purpose-built
models using Multiple Co-Inertia
Analysis (MCIA)



a. Establishing models using the MCIA approach

(First challenge)

e Step 1: Data imputation is key step in building
MCIA models

o Creation of harmonized dataset

o Imputation of missing data in the baseline
training set using Multiple Imputation by
Chained Equations (MICE) algorithm

Step 2: Build three models using MCIA
approaches:

o Baseline approach - Clinical features (age,
infancy vaccination, biological sex) and
baseline task values

o MCIAbasic approach - Only MCIA factors

MCIAplus approach - Features from first
two models

COMPUTATIONAL MODELS OF IMMUNITY

B CMI-PE

Features
Training Test Harmonized
DaFa . dataset dataset dataset
<@ harmonization
U Antibody levels | 25 22 20
UI ‘ Cell frequency | 27 44 23
Olink cytokines | 258 47 28
Raw data from
database transcriptome | 58349 58349 11590
Total 58659 58462 11661

Harmonized dataset (n=60)

Team 3

Features (11661)

ix i|; Calculate global scores
i. f _— for the test dataset using LASSO
; }.Xi |T loading scores (A) from R i
” 2 S G — INE — egression
X 3|A training dataset and
!. i. features scores (X) from MClAbasic
) ? test dataset approach
Imputed dataset (n=60) MCIA factors
(k=10) l
LASSO Demographic, c|inical, R LASS(.)
Regression = and 14 talsk baseline Regression
values
Baseline approach MCIAplus approach
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. Y SN % I OGRS
models QQ Q’rb b(‘bo)b‘ v (LQ\O\/Q\@\ &Qg QQ' ®QQ)A/\<( 'S >Q>Q/Q/ e'/\/o N
S I N O O I A SN N LT LAUION F
AR A A 78 @R ANIANI G V0 NINIAIN S TP P SN D D O 2O
ST D R QP R PP VDU D &Aoo @ O
v PV PP PRI R0 D P D PSS NS NS
NN NN E F @ @@ @ @@ © 6\’?7_0,40,_0,_0,\-\\'0\-\\@ N ‘\(} (‘0"/(9/0?' e eﬁbeﬁbz\'& g Q\YC)\Y Spearman
@&@@&&@@@@@@@@&@@@@@@&&@@@@@@@@@ g
I9G_PT-D14 X X X @ X X X XXX X XX O X XXX XXXXXXOXOXXO00 0.74
19G_FHA-D14 X X X X X X X X X X X X XXX XX XXX OXXXXXXXX - - - g-ig
lgG_PRN-D14 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 03
1gG1_PT-D14 X X X X X X X X X X X X X & X XX X X XX X X X - - X 0.15
IgG1_FHA-D14 X X X X X X X X X X X X X X X X X X XX O XXX - - - - - ([OX©® _0(_)15
19G4_PT-D14 X X X X X X X X XX XXX BXXXXXXXXXX - - - - - @0@® -0.29
IgG4_FHA-D14 X X X X X X X X X XXX X ®XXXXXXXXXX - - - - @00 :g";g
Team 1 Team 2 Team 3
N\
Q (¢
B (\"’\9 (\é’\ 2 Ooé\/'osé\ ¢ ¥ &
‘ N & L7 L @ ®
N\ o 2 ¥ ¥ C Q)wt? F FF o« @\(\ \af\ o
F & FF T SR A Ol R i
& L@ L QL@ 2 @) @0 Spearman . ol
DR SR S S SR S\ 3.7 ccDp3 X X X X X ) 056
‘ 0.45
Plasmablast-D7 X = X X X X : 8:2} 0.34
8.;} D3 X X X X X| X X X 0.23
CD4_TCM-D3 ‘ ' o 013
® X @ X X 0.11 NFKBA-D? X X X X X | X X 0.02
0.01 [Foce
Monocytes-D1 ‘ . 0.09 05
X X X X X 0.19 XIST-D14 | X = X X X . X . L0.31
0.29 L o.42
Team 2 Team 3 Team 2 Team 3

Note: The first challenge consisted of 14 tasks: 7 Ab titer, 3 cell frequency and 4 gene expression tasks.
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b. Establishing baseline response of task variables to predict = CMI-PB
post-vaccination response '

e Goal: lllustrate the processes of data access, model
building, and model submissions for users.
e Datasets used:

. &
o Training dataset (2020 + 2021) & S & ra "
. . &L e L
e We calculated the Spearman correlation using the o\w\ o\bﬁ S S %@ &
baseline and response values of the task variable. A I

O
B o N 08
0.64

o Forinstance, we used the values of CCL3 from
Day 0 to predict the response on Day 3. 0%

RO N :
Baseline . ‘ ‘ 043 ‘ o3 | |
Corr(CCL3_DO0, CCL3_D3)

-0.48
-0.64
-0.8

The correlation plot is generated by the
training dataset.

Codebase: https://rpubs.com/Rasteh/1080854
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4. Summary of other resources on the site

Sign in to CMI-PB

MI-PB

COMPUTATIONAL MODELS OF IMMUNITY
T osT

[ Antibody levels

1

Search

UssIs BO

Click here to find

Learn mor

+ Training, data,IPredic!ion tasks, I!st cpallengg | Participate
<

| 2ndCMI-PB Prediction Challenge |

COMPUTATIONAL MODELS OF IMMUNITY
—— PERTUSSIS BOOST —

the challenge data

Click here to
learn more
about pertussis

[
»

Click here to find
the prediction tasks

I The mission of CMI-PB is to provide the scientific community with a comprehensive, high-quality and freely accessible resource of Pertussis booster vaccination. I

Click here to learn
more about the
prediction
challenge

LEARN ABOUT THE CMI-PB UNDERSTAND THE DATA ACCESS THE DATA
B
2 o
- 4
o
The NIH funded CMI network Study outline Data composition

A community prediction challenge

Pertussis vaccination
Tale of Two Pertussis Vaccines

Annual prediction challenges

A 4

PREDICTION CHALLENGE

Click here to find
example models

FUONS

Examples of models

Sample and data collection
Data standardization
Database schema

Terminology,

TEACHING MATERIALS

5]

Pertussis vaccines

The resurgence of pertussis cases

Use the API in your programs
Download all data (SFTP)

SOLUTIONS CENTER

Click here to access
the Solutions Center

=7

Access tasks for 2nd challenge.

FAQ: 2nd challenge



https://www.cmi-pb.org/blog/learn-about-project/
https://www.cmi-pb.org/blog/prediction-challenge-overview/
https://www.cmi-pb.org/blog/prediction-challenge-overview/
https://www.cmi-pb.org/blog/prediction-challenge-overview/
https://www.cmi-pb.org/blog/prediction-challenge-overview/
https://discuss.cmi-pb.org/

CMI-PB Solutions center

<

CMI-PB SOLUTIONS CENTER

Topics all categories »

internal-challenge »

More

Categories
Invited Participants Challe Explainable

Al categories W Internal Challenge

Tags 1st Challe ction tasks

ge Pred
W Internal Challeng

internal-challenge
website SPEAR predictions pl
W Internal Challenge

other-discussions
invited-challenge = =

CMI-PB Tutorial Testing
All tags W Internal Challenge

Cell counts
M Internal Challenge

Machine Learning - Su-

t colored by

biological

UPDATE: 2021 Longnudlnal data is released

W Internal Challenge

CMI-PB API documentatio
W API Access f

Papers and Reading Matenals

W Internal Challenge

RNA_Seq and CyTOF data files

B Internal Challenge

Categories

Sign Up aLlogin

Platform for knowledge
R, sharing and discussion

or respond to threads

© © & o

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

How is the Limit of Detection (LOD) estimated for OLINK data and how is this
handled in the data analysns"

M Discussions

&

W Data organization

Pramod © 24" May'21

1/1
Limit of detection (LOD) is calculated separately for each Olink assay and sample plate. The LOD is May 2021
based on the background, estimated from negative controls included on every plate, plus three standard
deviations. The standard deviation is assay specific and estimated during product validation for every
panel.

Consider excluding assays with low detection from analysis

Olink recommends that assays with a large proportion of samples below LOD is excluded from the
analysis. The limit for exclusion should be decided on a study basis and consider design including
sample size and experimental variables. Suitable exclusion limits may be in the range of less than 25-
50% of samples above LOD.

e An account is required to post



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

creating an accou nt CMI-PBHOME PAGE

— CMI-PB SOLUTIONS CENTER
’ﬁa% “g'm;:l";ﬂssp;:”% l Ab titer vl E

Welcome to CMI-PB SOLUTIONS CENTER
I The mission of CMI-PB is to provide the scientific community with a comprehensive, high-quality and freely accessible resource of Pertussis booster vaccination. I

: An account is required. Please create an account or log in to continue.
LEARN ABOUT THE PROJECT UNDERSTAND THE DATA ACCESS THE DATA Slgn Up ; LOg In

L6 | @ Step #2: Click “Sign Up” to create a new account

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

Welcome! &

Let's create your account
[ Email
| |

a cmi-pb-contest@lji.org Submit prediction £ gn Out Never shown to the public.

¢

ﬁ - b l Search Username J
. . —— PERTUSSIS BOOST —

unique, no spaces, short G with Google
I The mission of CMI-PB is to provide the scientific ity with a comprehensive, high-quality and freely accessible resource of Pertussis booster vaccination. I <_I

Name ]

your full name (optional)

LEARN ABOUT THE PROJECT UNDERSTAND THE DATA ACCESS THE DATA Password ]
at least 10 characters
- Y
M1 (B (&l
Step #4: Confirm that when you are signed in, your email is shown By eaistering, you agre o (e privacy policy and

terms of service.

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

in the upper right hand corner




Creating a submission

Ussis BoosT

. cmi-pb-contes @ljiorgSubmit prediction Sign
= CMI'PB l Ab titer v]

| ‘The mission of CMI-PB is to provide the scientifi ity with a ive, high-quality and freely accessible resource of Pertussis booster vaceination. | E

LEARN ABOUT THE PROJECT UNDERSTAND THE DATA ACCESS THE DATA

0

& Bn

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

= CMI-PB

COMPUTATIONAL MODELS OF IMMUNITY

, —  PERTUSSIS BOOST —

2nd CMI-PB Prediction Welcome to the 2nd CMI-PB Prediction challenge. Please follow the steps below to submit your prediction challege.
challenge Submission Currently, we have If you have any issues, use our solutions center to post your tion:

Step 1: Prepare Submission File

Table of contents

« Prepare submission fil . Lo . .
repare submission file Create a model and complete your analysis. We only accept submissions in the given Tab-separated values (TSV) file

+ Make preliminary submission format:

 Access past submissions 1. Download the submission template

2. Submit your prediction in the prescribed format.

Step 2: Make Preliminary Submission

* We've begun accepting preliminary submissions for testing. Kindly note that these submissions will not be
assessed. The official window for final submissions will open on Dec 1,2023.
* Your submission should be a TSV file with 22 rows including a header and 10 columns.

+ Sample submission files are available here.

Select a submis iion file: | Choose File ‘No file chiisen

™

[eCAPTCHA
Piivacy - Terms

I'm not a robot

Step #2: Follow all steps, click the “Choose File” button,
and make your submission
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CMI-PB PREDICTION Announcement of
CHALLENGE winners + longitudinal

test data is released

is

Challenge TIMELINE 7 Feb 2nd
| s | begins JEA ®
.Sept e Final submission
due date
Jan 16th
Oct 6th Dec 1st Jan 12th
1st 2nd 3rd
informational informational informational
meeting meeting meeting



The CMI-PB team

Kleinstein Lab
(Yale)

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.

.

Grant Lab
(UCSD)

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

Ay Lab
(LJI)

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

Peters Lab
(LJI)

e 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.

Challenge. baselines for participants in the CMI-
PB challenge.
Steven Kleir,stein Ferhat A Bjoern Peters Pramod Shinde Jiyeun Lee
Jeremy Gygi Barry Grant er_ at Ay Jason Greenbaum Mari Kojima Lisa Willemsen
Leying Guan Joaquin Reyna James Overton Rasteh Haji Kazem Nili  Shelby Orfield

Anna Konstorum

Brendan Ha

And thank you to the Sette Lab, Crotty lab, LJI Clinical Core, LJI Bioinformatics Core
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The CMI-PB team members

Bjoern Peters Steven Kleinstein Ferhat Ay

Pramod Shinde

Ferran Soldevila

Rasteh Nili Jason Greenbaum Brendan Ha Jiyeun Lee Ricardo De Silva Antunes Jeremy Gygi Anna Konstorum



Presentation Agenda

1. 2. 3.

Introduction- e cMI-PB Example
Project Model

Chall .
Overview alienge Presentation

4,

Resources
Overview
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Q&A
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Questions?

Please email cmi-pb-challenge@lji.org at any time
throughout the challenge for any questions.



mailto:cmi-pb-challenge@lji.org

We are excited to see you again for:

CMI-PB Prediction Challenge

.j CMI-PB
, —  PERTUSSIS BOOST

2nd Informational Session
Dec 1st, 2023

La Jolla Institute for Immunology




