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Predicted Time to eradication

Density Dependent Decay  54.3  years

Constant Decay  2.3  years



� � �����	� � � � �	����
��(� � � 
,�'� � � �+�,� � � �U�T�P� ���

� � 0=:E	 0 :OI1:?G'81I .�	 4�	�@/6 .U8#FW47G 43�TCL:?6H6 I � 2 FWCR2 	 0 4T> @&CL: 6H.Q0H�7: . 
 4'@ G'81I
43� �/F 0 @�I .QG > >/F :&	�@/F C �B6
� X [ CR8VF
�Y.U8D:?> J����&� ��� CL:?6 6WI! 

� � FWI 8#2&:�	 4�	�@/6 . 8VFW47G 43��3���� �/F 0 FW47G�I� 
� � 0=:E	�0=:OI1:?G'81I . 	 4�	�@/6 .U8#FW47G 43�KF�
 
 @ G&: IG��I 8D:!
 I CL:?6 6WI # 	 4QI I;F�� 6��
J��*) -2' I-	 :LC?F � C 8D4 3����  

�
�
�
� � � � � � � � � � � � �
� �
�
� � 
�� � � � �
� �
�
� � � � � � � � 	 �

3 � 	 4�8#2	:OI;F IA4=��FHG'8D:?0=:OI 8 "
� �  8YX�I;@����7:OI 81I�2	4/
 :L4QI 8 . I#F I� 
� �  9	X�I;@�� �7:OI"81I�J��*) 0=:OI-	 4'G&I1:� 
� �  9	X�I;@�� �7:OI"81I CL4'G'8#FHGT@&:?> �/F 0 .Q6�0 :E	 6HFWCP.U8#FW47G  



� �������	� ����
,�&��� � �+��� *$��
�� ���A����� � �+���N� �����	�

� �
�
� � � � � � � �
� �
� � � 
 � � � �
� �
� � � � � � � � � 	 �

% 	T@ F 6HF%��0"FH. 4=��. IG��I 8;:!
 43��>/F�� :?0=:?G'8#FH.Q6	:
	T@ .U8#FW47G&I .Q0=: >&:���G	:?> . I�8#2	4QI1:
�Y.Q6 @	:OI?X � � � X .QG > � X&� 2 FWCR2 IV.U8#F�� � 8#2	: :
	�@ .U8#F 47G�I#"

�
�
�
� � 9
� �
�
� � 9
� �
� � � 9

��2 F I�
 4T>	:?6�2 . I 8@�K4 :
	T@ F 6HF%��0"FH.
"
� � � 9	X � � 9	X � � ��
� � � �

� ��� ����
� � � � 	 �

� �
� ���
 ���
� � � ��



Time

Vi
ra

l lo
ad

0 5 10 15

0
2

4
6

8
10

 #� � ���O�Q������� ��� �P�Q� �+

� 
 �R* ���+��� *$� 
 �

� � .QG :
	T@ F 6HF%��0"F @"
 FWI I"8V.=� 6 :YX 8V2&:?G .Q6 6 �%G&:P.Q0 � � � 8#0 .��%:LCR8D470"F :OI CL47G��
� :?0H�7: 8D4���.�0 >�I F98� � G 8#2&: 	 0 :5�	F 4'@&I>
 4�>&:?6 X�8#2	: :
	�@/FH6 F�� 0"FH@2
 � � 9&X
� � 9&X � � �� F I 8#2	: 
 .U8#2	:!
 . 8VFWCP.Q6 
 4�>&:?6 4=� �	FH0 .Q6$:10T8#FHG&CR8VFW47G X(I14
�N:*�K4'@ 6 > 6 F ��: 8D4 �BG	4�� � 2&:?G 8V2/FWI5:
	T@ F 6�� 0"FH@2
 F I I"8V.=� 6 :� 



� �Q� �+

� 
 �R* ���+��� *$��
�� ��� ����� �
��� 
 �

 �+� 
 �

��4 . I I1:OI1I 8#2	:+I"8V.=� FH6 F98H� 43�	:
	T@ F 6�� 0"FH@2
 �Y.Q6 @	:OI$43��8V2&: IG��I 8D:!
 X��N: . I I1:OI1I
8#2	: I;F ��G 43�/8V2&: :?F �7:?G��Y.Q6 @	:OI 43� 8#2&: � .�CL4�� F .�G 43� 8#2	:;� :LCR8D470 � :?6 > � 2 FWCR2
>	:���G&:OI58#2	: IG��I 8D:!
 X/:5�Y.Q6 @ .U8D:?> .U858#2	: :
	T@ F 6�� 0"FH@2
 �Y.�6H@&:� SZ 2&:?G	:5� :?0
8#2	: I#F���G 43� .Q6 6�8V2&:OID: :?F �':?G/�Y.Q6 @	:OI F I G	:<�B.U8#F
� :YX�8#2&: :
	T@ F 6HF%��0"F @"
 F I
I 8 . ��6W:� 
< 470 8#@ G . 8V6
� XB8#2	: :?F �':?G/�Y.Q6 @	:OI . I I14BC?FH.U8D:?> � F98#2 8V2&: ��0%I 85:
	�@/FH6%��0"F @"


� � 9 � � � 9 � � � �
	

.Q0=:(	�@ F98D: I;F,
 	�6W:YX
# � � � � � � �

	
� � 	 '

I14 8#2 .U8N8#2 F I :
	T@ F 6�� 0 F @"
 FWI I 8V.=��6W: � 2&:?G	:5� :?0

� � � �
	 ! 9 F  :� � 	 ! � �

� �������
	���
���� " ��2&: I 8 . ��F 6HF98H� 4=� 8#2&:&�?:?0=4 :
	�@/FH6 F%��0"FH@2
 ��470C�	FH0 .Q6(6 47.Q>
>	:E	 :?G >�I�47G 8#2	: 8#2	:�	�0=476 F � :?0 .U8#F 47G 0 .U8D: 43� F G�� :LCR8D:LCR8D:?> CL:?6 6 IPX�8#2&:K>&:P.U8#2
0 .U8D: 43��J��*) � IPXB8#2	: 0 .U8D: 43�$G .QF��7: 3���� I 	 :LC?F � C J��*) 	�0=:LC?@ 0%I1470%I5F G'8D4
8#2	:�IG��I 8D:!
 X .QG/> 8#2	:�: � :LCR8#F
� :?G	:OI I(43�/J��*) � I FHG 8#2	:?F 0(. ��F 6HF98H� 8D450=:!
 4��7:
F G�� :LCR8;:?> CL:?6 6WI! 



� 
 � �&� � ��� ���T� ����� �
��� 

� � �U
 � � ��� ���B� � �?� � � � �	� * ��� 
�� ��
 � � ���

��2	: :?F��7:?G/�Y.Q6 @	:OI � 470 8#2&: 4�8#2&:?0S:
	�@/FH6 F%��0"FH@2
 43� 8#2/FWI IG��I 8D:!


� � � 	 � � �
� � � � � 
 # � 	 � � � '

� � � � � � �
�.Q0=:

# � � � � ��� � � ��� � � � ��� ��� � � ��� 	� �
'



Time

In
fe

cte
d 

Ce
lls

0 100 200 300 400 500

0
20

40
60

80
10

0
12

0

Infected cell

proliferation rate  0.05

eigenvalue = 0.03

Time

Im
m

un
e 

re
sp

on
se

 (C
TL

s)

0 100 200 300 400 500

0
20

0
40

0
60

0
80

0
10

00
12

00
14

00

Time

Vi
ra

l L
oa

d

0 100 200 300 400 500

0
20

0
40

0
60

0
80

0

Time

In
fe

cte
d 

Ce
lls

0 100 200 300 400 500

0
20

40
60

80
10

0
12

0

Infected cell

proliferation rate  0.001

eigenvalue = -0.019

Time

Im
m

un
e 

re
sp

on
se

 (C
TL

s)

0 100 200 300 400 500

0
20

0
40

0
60

0
80

0
10

00
12

00
14

00

Time

Vi
ra

l L
oa

d

0 100 200 300 400 500

0
20

0
40

0
60

0
80

0

� � ��� � ��� ��� ����� � � �&�7� �(� � �����&� � � �U�&� � 

�U���N��� � � ��*
�'�+��� � 

� � � ��
 � � ��� � � � ��� ���U�&�



CTL effectiveness

vir
al 

eq
uil

ibr
ium

0.00010 0.00025 0.00040

0
50

10
0

15
0

20
0

Infected cell proliferation rate

vir
al 

eq
uil

ibr
ium

0.016 0.020 0.024

0
20

40
60

� � ��� � � � ��� � �+
 � ��� ������
��(� 

� �P�Q� �+

� 
 �R* ���
�
���?�

�
��� 

� 
 � �U
 �+� �%��� � 
,� ���N��� � �



� �(����� ����
��(���

� $ @/0$:OI 8VF�
 .U8D:OI�I;@F	2	 470 8 >&:?G&I;F 8@�4� >	:E	 :?G >&:?G'8 >	:LCP.E� F G CL4/
 	 .Q0"F ID4'G
8D4 CL47G&I 8V.QG'85>	:LCP.E�

� . :LCR2 .QG/FWI 
 G	4�8 F G/� :OI 8#F �B. 8;:?> �S-	6W4�� FHG&� >	:LCP.E� 0 .U8D: CL47@/6H> � : 0 ::�
I;@ 6981I543� I14I
 : 4�8#2	:?0 8VF�
 ::� >	:E	 :?G >&:?G'8�
 :LCE2 .QG F I 


� < @ 0 8#2	:?0>
 4�>&:?6HF G�� .QG/> :OI 8#F,
 . 8VFW47G � 2 FWCE2 FHG&C?6H@/>	:OI F,
 
 @/G	: 0 ::�
I-	 4'G&I1: CL47@/6H> I;2	:?> 
 4'0 : 6 F���2'8� 

� � � F�
 
 @ G&: 0=:OI 	 47G�ID: �5.QG	:OI�. I .QG'8#F �':?G >	:LC?6 FHG&:OIPX 8#2	:?0 .=	 :?@T8#F C;�Y.�C:�
C?F G	:OI >&:OI#F���G	:?> 8D4 I 8#F,
 @/6 . 8;: 8#2	:KF,
 
 @/G	: IG��I 8;:!
 8D4 2 F���2	:?0�6W:5� :?6 I
CL47@/6H> :10F	 :?>/F 8D: :?0 .Q>/F CP. 8VFW47G 43��.QG'8#F��7:?G



� � ��������� ����� �B�P��

� ����

� � � � �U��� ��� ���?� 

� � �����	��� � 
 ���
� �/����� ��� � ���&� �(* ���P� 

�+� �O* �+
 � �&�?�	����
 ��� �
���+����
��(���

� . 8 . 47G 
 0=4�� 8#2 JN@/0@� :OI 4=� ��������� ���
	��
� ���
���
��	��
� � 
 .Q@�ID: 8���� �
# < 0 4/
 -�8V.U8:)(F%� .QG/> >	:OI1C?0"F�� :?> F G � F�����6W: �A��F,
 : -�:?0"F :OI " [ �SFW4QI"8V. �
8#FWI 8#F CP.�6+� G'8#0=4�>/@	CR8#F 4'G '
��2	: 	 4 	�@ 6H.U8#FW47G � 0 4�� 8#2 
 4T>	:?6(� G	47G4��6 FHG&:P.Q0 $ �(%

�
�
� � � � � � � � � � � # 9I' � � �

� 2	:?0=: � F I 8#2&:�	 :?07� CP.=	�F98V. ��F 0 8#2 0 .U8D: .QG/> � � FWI 8#2	: CP.�0 0@�	FHG&� CP.=	 . C?F 8@�
43� 8#2&:�	 4�	�@/6 . 8VFW47G



Non-linear least squares fit of log transformed data using numerical ODE solver
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Integrated data fit of logisitic growth model
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