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Table S1: Sequences and parameter values for each epitope of each serotype

Serotype  Epitope Sequence
1 PrM  aaaa aaaa aaaa aaaa aaaa
1 FL bbbb bbbb bbbb bbbb bbbb
1 DIl cccc ccec cece ccee cecc
1 hinge dddd dddd dddd dddd dddd
2 PrM  aaaa aaaa aaaa aaaa aaaa
2 FL bbbb bbbb bbbb bbbb bbbc
2 DIl cccc cccc cceec cecee dddd
2 Hinge dddd dddd dddd ddda aaaa
3 PrM  aaaa aaaa aaaa aaaa aaaa
3 FL bbbb bbbb bbbb bbbb bbbd
3 DIl cccc cccc ccec ccecc aaaa
3 hinge dddd dddd dddd dddb bbbb
4 PrM  aaaa aaaa aaaa aaaa aaaa
4 FL bbbb bbbb bbbb bbbb bbba
4 DIl cccc cccc cceec ccecc bbbb
4 hinge dddd dddd dddd dddc cccc



Table S2: Parameter values for the immune system model

Model parameter
Simulation conditions

Virus dose
Virus parameters
Serotypes
Epitopes
Epitope PrM
Immunogenicity
Clearance
Antigenic distance
Epitope FL
Immunogenicity
Clearance
Antigenic distance
Epitope DIII
Immunogenicity
Clearance
Antigenic distance
Epitope hinge
Immunogenicity
Clearance
Antigenic distance
Virus formation rate
Virus decay rate
B cell parameters
B cell enhancement factor
Ab enhancement factor
Naive B cell formation rate*
Naive B cell stimulation
GC B cell stimulation (base)

GC B cell stimulation (maximum)

GC B cell replication rate
Mutation probability
Differentiation probability

Memory cell stimulation

Symbol

kv
Ov

€B
EAb
Kn
ON
Ghbase

Omax

oM

Value

10* copies/ml

0.85
0.1

1.50
1.0

1.15
1.0

1.50

1.0

5

6.2 ml/(copies x d)
(8.0h)?

10

25
(Rh)*
td*
@h)*
(15 min)*!
@h)*
0.10

0.10
(1d)?



Ab production
Naive B cell decay rate
GC B cell decay rate (base)
Plasma cell decay rate
Ab decay rate

T cell parameters
CD4* T cell formation rate*
CD4* T cell decay rate
CD8* T cell formation rate*
CD8* T cell decay rate
CD4* T cell activation rate
CD4* T cell differentiation rate
Memory CD4* T cell formation rate
Activated CD4* T cell decay rate
Memory CD4* T cell reactivation rate
CD8* T cell activation rate
CD8*-based clearance rate
CD8* T cell differentiation rate
Activated CD8* T cell decay rate

Kab
ON
Os
Op

Jab

Kr1
Kr2
Krs
Kra
Krs
Kre
Kr7
Krs
Kro
Kr1o
kr11
K1z

kT13

1.0
@5 dy*
@.5d)*
@a)t

(10 d)*

R copies x (ml x d)?
(4.5d)?

R copies x (ml x d)?
(4.5 d)*t

1200 ml x (copies x h)*
(15 h)*

(15 h)*

(4.5d)*

2400 ml x (copies x h)*
8 ml x (copies x h)?
0.000025 ml x (copies x d)*
(180 h)*t

(4.5d)*

*R: the rate constant corresponds to either naive B cell, CD4+, or CD8+ concentration that was

randomly chosen for every simulation from a non-normal distribution of a healthy population of

6-12 years old children.



Figure S1: Simulation conditions for heterotypic and homotypic infections, each set is

constructed from 10,000 independent simulations

A
L DENV-1 DENV-2
o w
> C
59
o ©
= O
TE
Day 0 Day 365 Day 730
B
o DENV-1 DENV-1
Qo =
£ 8
=
Day 0 Day 365 Day 730
C
o DENV-2 DENV-2
€8
TE

Day 0 Day 365  Day 730



Figure S2: Affinity of germinal center B cells, memory B cells, plasma cells and antibodies

from primary and secondary heterotypic infections as a function of time.
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Figure S3: (A) Correlation between secondary viral peak and lymphocyte, (B) k-means
clustering for disease classification, each of the four cluster is represented by a different color,

the centroid of each cluster is represented as an orange dot. Each horizontal line represents a

boundary value of secondary viral peak separating every two clusters.
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Figure S4: Profile of recalled memory, plasma, and antibody plus fresh naive B cells before

secondary infections
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Figure S5: Correlation between disease severity (secondary viral peak), secondary antibody
response, recalled memory, primary antibody response and primary viral peak. All data are

plotted using log scales.
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