Table of epitope variants: “Trans” means the transmitted virus sequence. The subject and epitope are described on the first line, followed by the epitope variation over time. Dashes mean identity with the transmitted form. The number of identical sequences is given. We put in the regions spanning or proximal to the epitope where changes occurred, and if the epitope is known or predicted, it is bold. If only the epitope is shown, it is because there was no selection outside of it.  If proximal regions are shown, it is because there is some evidence for selection outside the epitope, possibly processing escape forms, and those are noted by being shaded grey. Three of the epitopes have candidates of processing escape mutations.

We are viewing single substitutions at a site as no evidence for selection, the first case of recurrent variations at the site as selection, and we have marked the first traces of selection in bold. The motivation for this strategy is that stochastic mutation occurs at a relatively high frequency in HIV throughout the genome [refs a-d], and thus a mutation observed only once in a longitudinal data set is likely to be a random event. In contrast, mutations found more than once in a given sample, or persisting mutations found in multiple time points, are clearly replicating and their recurrence evidence for selective pressure.
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This is unevenly sampled data, and some time points include direct PCR sequences (bulk), other times a number of SGA sequences obtained from later time points.  We took the data as given, and based our rate of escape classification on the available data from each individual. Previously published bulk sequences [ref 26 in the manuscript] were used in cases when samples from the earliest time points were not available for re-sequencing by SGA. Bulk sequences can reliably detect a mutation present in 20% of the sequences [ref x and y], still our capacity to detect low levels of mutation in the archival bulk sequences is diminished relative to SGA sequencing, introducing a potential bias. This bias, however, was unlikely to have had a practical impact on the escape rate classifications used in this study for the following reasons:  All 4 of the epitopes classified as “non-escape”, 7 classified as early escape, and 3 classified as late escape were SGA sequenced only, so not impacted this issue. On the other hand, 5 epitopes classified as early escape and 4 classified as late escape were sequenced by bulk sequencing at early time points using data from previously published studies, and SGA sequencing at later time points, using data obtained for this study. For the 5 early escapes, the detection limitation bias introduced by bulk sequencing could not have impacted our classification, as we were in fact able to detect early escape despite having only bulk sequencing available. The 4 late escapes might have been impacted by this bias. In each of these 4 cases, however, the first time point in which escape was noted was a sample with SGA sequences available, and in each of the 4 cases, the transmitted epitope was still evident among the sampled viruses at this late time point, suggesting that escape was still in a relatively early stage at this late time point and further supporting the late escape classification. Thus, for each epitope, the escape-rate classification was based on the available data, was a reasonable inference given the data, and was supported by the observed mutational patterns. 


The other data limitation faced by us, as well as by others working with human data, is sparse sampling frequencies.  This supplement is provided to give full break down of the available data, to make transparent its strengths and weaknesses, and to illustrate our classification algorithm and its underlying assumptions. 
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CH40 

Trans   
RLRDLLLIV

CH40 Gag A*0201 n-ME
>412
16      
--------- 
9 
1

45      
--------- 
14 
1

111     
---------  
9 
1

181     
---------  
7 
1

412     
--------- 
13 
1

Trans
KELYPLASL

CH40 Env B*4001 n-ME >412
16      
--------- 
13 
1

45      
--------- 
12 
1

111     
---------  
8 
1

181     
---------  
10 
0.91

181     
Q--------  
1
0.09
412     
---------

11 
1

Reactive peptide, eptiope unkwown:

Trans   VKTIHTDNGSNFTSTTVK
CH40 Pol ND n-ME >412


16      ------------------ 
13 
1

45      ------------------ 
12 
1

111     ------------------  
8 
1

181     ------------------ 
11 
1

412     ------------------ 
11 
1
Possible processing escape, d111 is red as it differs with your call.

Trans   qrQIRSISERILs
CH40 Rev A*0201 e-ME d111
16      -------------  
9 
1

45      ------------- 
14 
1

111     -------------  
7 
0.78

111     -----------F-  
1 
0.11

111     -K-----------  
1 
0.11

181     -------------  
6 
0.86

181     -----------F-  
1 
0.14

412     ------------N 
11 
0.92

412     -----------F- 
1 
0.08
Trans   IEVVQRACRAILHIPRRI
CH40 Env ND l-ME d412 

16      ------------------  
9 
1

45      ------------------ 
14 
1

111     ------------------  
7 
0.78

111     -----------F------  
1 
0.11

111     --I---------------  
1 
0.11

181     ------------------  
6 
0.86

181     ----------------K-  
1 
0.14

412     ------------------ 
10 
0.83

412     -----------C------  
1 
0.08

412     -----------R------  
1 
0.08
Trans   AIRKAILGR   CH40 Vif A*3101 e-ME d181 
16      ---------  
9 
1

45      --------- 
14 
1

111     ---------  
8 
0.89

111     -----L---  
1 
0.11

181     ---T-----  
4 
0.57

181     ------V--  
1 
0.14

181     ---------  
2 
0.29

412     ---E-----  
9 
0.75
412     ---------  
3 
0.25
CH77

Trans   QFRNKTIVF 
CH77 Env Cw*0401 e-ME d14
 

14      --K------ 
11 
0.73

14      ---------  
2 
0.13

14      --S------  
1 
0.07

14      -----A---  
1 
0.07

32      --K------ 
12 
1

102     --K------  
4 
0.8

102     --N------  
1 
0.2

159     --K------  
10 
0.83

159     --N------   2 
0.17

592     --K--A---  
1 
0.20

592     --KD-----  
1 
0.20

592     --K------  
3 
0.60

Trans SGEDWNKTLSHVVDKLRE

CH77 Env ND e-ME d102


14    ------------------
15 
1.00

32    ------------------
15 
1.00

102   ------------------
4 
0.80

102   ----------Y-------
1 
0.20

159   ------------------
4 
0.33

159   -------------N----
6 
0.50

159   ---------G--------
1 
0.08

159   ---------N--------
1 
0.08

592   ----------Y-------
4 
0.80

592   -------------A----
1 
0.20

Trans TSTLQEQVGW 
CH77 Gag B*5701 e-ME d159
14    ----------
17 1

32    ----------
6 1

102   ----------
4 1

159   -------I--
8 0.89

159   --------E-
1 0.11
592   --N----IA-
8 1
Trans  TTTVPWNVSW
CH77 Env B*5701 l-ME d592
14     ---------- 
15 
1

32     ---------- 
12 
1

102    ----------  
5 
1

159    ---------- 
12 
1

592    -------T--  
3 
0.6

592    -------S--  
2 
0.4
CH58

Trans      ISPRTLNAW
CH58 Gag
B*5701 l-ME d350

9          --------- 
7 
1

45         --------- 
9 
1

85         --------- 
9 
1

154        --------- 
2 
1

350        L-------- 
1 
0.33

350        X-------- 
1 
0.33  X is L or S
350        --------- 
1 
0.33

Trans      HTQGYFPDW  
CH58 Nef B*5701 n-ME
>d350 


9          --------- 7 1

45         --------- 9 1

85         --------- 9 1

154        --------- 1 1

350        --------- 2 1

Trans      ERYLRDQQL
CH58 Env B*1401 e-ME
d9



9          --------- 5 0.71

9          ----G---- 1 0.14

9          --H------ 1 0.14

45         ----K---- 1 0.11

45         ----S---- 2 0.22

45         --------- 1 0.11

45         ----G---- 2 0.22

45         --H------ 3 0.33

85         --------- 1 0.11

85         --H------ 3 0.33

85         ----S---- 1 0.11

85         ----K---- 3 0.33

85         ----G---- 1 0.11

154        --------- 1 1

350        ----S---- 2 1
Trans      TSTLQEQIGW
CH58 Gag B*5701 e-ME d45


9          ---------- 7 1

45         ---------- 7 0.78

45         --N------- 1 0.11

45         --------E- 1 0.11

85         --------E- 6 0.67

85         --N------- 2 0.22

85         ---------- 1 0.11

154        --------E- 1 0.5

154        --N------- 1 0.5

350        --N------- 3 1

MM33
Trans  EEMNLPGRW
MM33 Pol e-ME d96 
12
  ---------
Bulk

96     -D-------
Bulk

201
  -D-------

391    -D-------

MM39 
Trans QVPLRPMTYKAA
MM39 Nef l-ME d639
11
 ------------
Bulk 

179
 ------------
Bulk
358   ------------
Bulk 
639
 ------------
1


639
 ----------G-
8


639
 --------F-G-
5
821
 --------F-G-
12


821
 --------F---
1
Trans KWEKIRLRPGGKKK
MM39 Gag l-ME d639
11
 --------------
Bulk


92    --------------
Bulk

358   --------------
Bulk 

639 
 --------------
11


639
 R-------------
3


639
 T-------------
1

639
 -----------R--
1
d639

821
 --------------
2

821
 R-------------
1


821
 -----------R-R
1


821
 -------------R
7


MM42

Trans   
FDSRLAFHHIARELHPEY
MM42
Nef
A*0201 e-ME d183

22

------------------
Bulk

92

------------------
Bulk 

183 

---L--------------
Bulk
324       ---L--------------
Bulk 



MM43
Trans
KEKGGLEGL

MM43 Nef B*0140 l-ME d552


21

---------

Bulk

101

---------

Bulk




228

---------

Bulk



368

---------

Bulk



552

---------

5


552

--------M

16


718

---------

2
0.2


718

--------M

8
0.8

Trans

ALQDSGLEVNV MM43 Pol A*0201 l-ME d552


21

-----------
Bulk
1 

101

-----------
Bulk
1

228

-----------
Bulk
1

368

-----------
Bulk
1

552

-----------
11


552

------V----
1


552

------S----
2


552

----------I
12


552

----------X
1


718

----------I
12


718

------S----
1


718

------X---X
2

Trans
DCFSESAIRGAILGHIVS
MM43 Vif ND e-ME d101

21

------------------
Bulk

101       ---------R--------
Bulk

101       ----D----R--------
Bulk 

228

----D----R--------
Bulk
368

----D----R--------
Bulk


Trans
LEWRFDITL
MM43 Nef A*0201 e-ME d228
21

---------
Bulk

101

---------
Bulk
   
228

---------
Bulk

228

-A-------
Bulk
228

-Q-------
Bulk
228

-P-------
Bulk



368

-A-------
Bulk


552

-V------
13


552

-Q------
8


718

-V------
9


718

-Q------
1
Trans
NYQHLWRGGIMLLWRGIM
MM43
Env ND e-ME d228

21

------------------  Bulk

101       ------------------  Bulk

228

----------S-------  Bulk  
368       ----W-------------  Bulk
