
Dynamics of CD4+ T cell responses

against Listeria monocytogenes

Frederik Graw*, K. Scott Weber†, Paul M. Allen†, and Alan

S. Perelson*

*Los Alamos National Laboratory, Theoretical Biology and Biophysics, MS-K 710, Los

Alamos NM 87545, U.S.A.

†Department of Pathology and Immunology, Washington University School of Medicine,

St. Louis, MO 63110, U.S.A.

Supplemental Material

1



●

●

●

●

●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

● ●

●

●
●●

●

●

●
●

●

0 5 10 15 20 25 30 35

MODEL A

time (days)

ce
ll 

co
un

t

100

101

102

103

104

105

(a)

T

A

M

●

●

●

●

●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

● ●

●

●
●●

●

●

●
●

●

0 5 10 15 20 25 30 35

MODEL B

time (days)

ce
ll 

co
un

t

100

101

102

103

104

105

(b)

T

A

M

●

●

●

●

●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

● ●

●

●
●●

●

●

●
●

●

0 5 10 15 20 25 30 35

MODEL C

time (days)

ce
ll 

co
un

t

100

101

102

103

104

105

(c)

T

E

M

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●
●

●

0 5 10 15 20 25 30 35

MODEL A

time (days)

ce
ll 

co
un

t

100

101

102

103

104

105

(d)

T

A

M

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●
●

●

0 5 10 15 20 25 30 35

MODEL B

time (days)

ce
ll 

co
un

t

100

101

102

103

104

105

(e)

T

A

M

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●
●

●

0 5 10 15 20 25 30 35

MODEL C

time (days)

ce
ll 

co
un

t

100

101

102

103

104

105

(f)

T

E

M

Figure S1: Data and fitted curves for the CD4+ T cell count of LLO118 and LLO56 cells.
The separate models correspond to the models explained in Figure 1. In this case,
a biphasic contraction phase was assumed in each of the models (see Materials and
Methods). The total number of CD4+ T cells (T , long-dashed line), the number of
activated and effector CD4+ T cells, respectively (A, E solid line) and the number of
memory cells (M , dashed line) are shown.
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