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SUPPLEMENTARY FIGURES

Supplementary Figure 1. CD8+ T lymphocyte responses to PTE peptides at week 4 following
immunization mapped onto HIV-1 Gag, Pol, and Env protein sequences. Colors denote monkeys that
received the mosaic (blue), M consensus (green), clade B + clade C (purple), or optimal natural clade C
(red) HIV-1 Gag, Pol, and Env antigens. For each epitope, the monkey number, antigen (G, Gag; P, Pol;

E, Env), subpool number, and individual PTE peptide number are indicated.

Supplementary Figure2. CD4+ T lymphocyte responses to PTE peptides at week 4 following
immunization mapped onto HIV-1 Gag, Pol, and Env protein sequences. Colors denote monkeys that
received the mosaic (blue), M consensus (green), clade B + clade C (purple), or optimal natural clade C
(red) HIV-1 Gag, Pol, and Env antigens. For each epitope, the monkey number, antigen (G, Gag; P, Pol;

E, Env), subpool number, and individual PTE peptide number are indicated.

Supplementary Figure 3. Alignment of vaccine sequences with reactive PTE peptides in all monkeys at
week 4 following immunization with rAd26 vectors expressing mosaic, M consensus, clade B + clade C,
or optimal natural clade C HIV-1 Gag, Pol, and Env antigens. For each monkey, vaccine sequences are
shown on the top, and reactive PTE peptides are shown beneath the vaccine sequences denoted by the
antigen (G, Gag; P, Pol; E, Env) and PTE peptide numbers. The minimal overlap region is shown in
bold. Sequence polymorphisms between the two mosaic or the two clade B + clade C antigens are shown

in blue. Differences between the vaccine sequences and the reactive PTE peptides are shown in red.

Supplementary Figure 4. Theoretical coverage of PTE peptides by the various vaccine antigens.
Percentage of 9 amino acid PTE peptides that are covered by the mosaic (blue), M consensus (green),

clade B + clade C (purple), or optimal natural clade C (red) HIV-1 Gag, Pol, and Env antigens are shown.
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Supplementary Figure 3. Alignments of vaccine sequences with reactive PTE peptides

Minimal regions within the peptides that are likely to contain the immune response epitope, based on overlap between reactive peptides when it occurs, arein
bold in the vaccines. If there is no overlapping peptide, we assume the epitope can be anywhere in the peptide, so the whole region is bold. We cannot
differentiate between different T cell responses targeting epitopes with different boundaries within a peptide, or more promiscuous clona T cell responses that
can tolerate variation when variants are present; either scenario could be advantageous in a vaccine immune response. The number of targeted regions
corresponds to the minimum number of T cell responses required to account for the data.

Amino acids where the vaccine and the peptides don’t match are written in red; if they fall within the region likely to carry the epitope, they are bold red. Amino
acid differences outside of the overlapping regions when multiple peptides overlap are marked in red, but not bold.

The vaccines are always at thetop. Theletter for each protein (Gag is G, Pol is P, Envelopeis E) and the peptide number are used to label for each reactive PTE
peptide. The protein and HXB2 numbers follow each peptide.

For the mosaic and clade B+C vaccines, there are 2 antigens each and both are included in the alignment; amino acid differences in the vaccines are noted in
blue, and if the reactive peptide carries the variant amino acid in the second mosaic, it isalso in blue. In each of the positions where the two vaccine antigens
differ, the reactive peptides are also marked in bold to indicate the positions where including two variants may have impacted the vaccine immune response and
allowed greater breadth and depth.

For example, the first vaccine summarized is the clade B+C vaccine, and animal 287-95 isthe first animal for which responses are listed. There were 3 CD8
responses to PTE peptides, 1 to CD4. Two of the CD8 peptides show substantial overlap, E26 and E282, so both may be targets for the same CTL response; thus
we also note there are only 2 CD8 responsive regions, and 1 CD4 responsive regions. For each responsive region, we write out the number of overlapping
peptides per region (e.g. CD8: 1 2 CD4: 1) to assess depth of responses; the two isred to indicate that the region of overlap is variable in the reactive peptides. If
the vaccine differs, like the D/E in the second reactive region, it is marked in blue. Only the region of overlap isbold. The H in E282 was not found in either
vaccine so it is marked with red; it is within the region of overlap so it is bold. Each reactive peptide has its protein and corresponding HXB2 numbering noted
on theright.

Reactive peptides and breadth and depth of responses: Clade B+C Vaccine

Clade B+C 287-95:

3 CD8 PTE+, 1 CD4 PTE+

2 CD8+ regions, 1 CD4+ region

Number of overlapping peptides per region: CD8: 1 2 CD4: 1

3 CD8 responses:

C AAEWDRLHPVHAGPIA

B AAEWDRLHPVHAGPIA

G319 AAE-DRLHPVHAGPIPGag 209 225

C DQMHED I 1 SLWDQSLK
B EQMHED I ISLWDQSLK
E26 EQVMHEDIISLWDQSL Env 102 116
E282 HVMHEDIISLWDESLKEnv 103 117



1 CD4 response:

C KLNWASQIYSGIKVR

B KLNWASQIYPGIKVR

P136 KLNWASQIYAGIKVK Pol 418 432

Clade B+C 128-92:

5 CD8 PTE+, 2 CD4 PTE+

5 CD8+ regions, 2 CD4+ regions

Number of overlapping peptides per region: CD8: 1 111 1CD4: 11

5 CD8 responses:

C KHLVWASRELERFAL

B KHIVWASRELERFAV

G20 KHLVWASRELERFAL Gag 32 46

C LQEQIAWMTNNPPVP
B LQEQIGWMTNNPPIP
G174 LAEQIAWMTSNPPIP Gag 243 257

C QMHED1 1SLWDQSLK
B QMHED I1SLWDQSLK
E282 HMHEDIISLWDESLK Env 103 117

C D IWDNMTWMQWDREI
B EITWDNMTWMEWEREI
E297 EIWNNMTWMEWEKElD Env 621 635

C WPVKV IHTANGSNFT
B WPVKT IHTANGSNFT
P214 WPVKVVHTDNGSNFT Pol 823 837

2 CD4 responses:

C AQTGTEELRSLYNTV

B LQTGSEELRSLYNTV

G146 LQTGSEELKSLFNTV Gag 68 82

C YFNMWKNDMVDQMHE
B NFNMWKNNMVEQMHE
E544 NFNMWKNNMVEQMHE Env 92 106

Clade B+C 263-00:

3 CD8 PTE+, 1 CD4 PTE+

3 CD8+ regions, 1 CD4+ region

Number of overlapping peptides per region: CD8: 1 1 1 CD4: 1

3 CD8 responses:



E72
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B
E49
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GRPGNFLQSRPEPT
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PVHAGP 1APGQMREP
PVHAGP 1APGQMREP
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Env

Env
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Clade B+C 311-00:
5 CD8 PTE+, O CD4 PTE+
5 CD8+ regions, 0 CD4+ region

Number of overlapping peptides

5 CD8 responses:

C
B
G102

P193

DRLHPVHAGP I1APGQ
DRLHPVHAGP I1APGQ
DRVHPVHAGP I1PPGQ

GDII1GDIRQAHCNIS
GEITIGDIRQAHCNIS
GDII1GDIRQAHCNIS

TGMLRNCQPWWIWGI
KGIRKNYQHLWRWGT
KETRKNYQHLWRWGT

MTKI1LEPFRAKNPEI
MTKILEPFRKQONPDI
MTKILEPFRKQNPDI

RAMASEFNLPPVVAK
RAMASDFNLPPVVAK
KAMASDFNLPP 1VAK

Gag

Env

Env

Pol

Pol

213

321

319

735

per region: CD8: 1 11 1 1 CD4: O

227

334

18

333

749

Clade B+C 335-96:
6 CD8 PTE+, O CD4 PTE+
2 CD8+ regions, 0 CD4+ region



Number of overlapping peptides per region: CD8: 3 3 CD4: O

6 CD8 responses:
C AAEWDRLHPVHAGP IAPGQ
B AAEWDRLHPVHAGP IAPGQ

G319 AAE-DRLHPVHAGPIP Gag 209 225
G44 AEWDRLHPVHAGPIA Gag 210 224
G102 DRVHPVHAGPIPPGQ Gag 213 227

C QL INKERVYLSWVPAHKGIG
B QL IKKEKVYLAWVPAHKGIG

P316 KLIEKDKVYLSWVPA Pol 679 693
P223 LIKKERVYLSWVPAH Pol 680 694
P83 EKVYLSWVPAHKGIG Pol 684 698

Clade B+C 414-95:

O CD8 PTE+, 1 CD4 PTE+

O CD8+ regions, 1 CD4+ region

Number of overlapping peptides per region: CD8: 0 CD4: 1

1 CD4 responses:

C SLYNTVATLYCVHAG

B SLYNTVATLYCVHQK

G54  SLYNTVATLYCVHQR Gag 77 91

Clade B+C 431-01:

3 CD8 PTE+, 1 CD4 PTE+

2 CD8+ regions, 1 CD4+ region

Number of overlapping peptides per region: CD8: 2 1 CD4: 1

3 CD8 responses:

C HQAAMQMLKDT INEE

B HQAAMQMLKET INEE

G24 HQAAMQMLKDTINEE Gag 194 208
G51 HQAAMQMLKETINEE Gag 194 208

C AVFIHNFKRKGGIGG
B AVFIHNFKRKGGIGG
P22  AVFIHNFKRKGGIGG Pol 894 908

1 CD4 response:

C YFNMWKNDMVDQMHE

B NFNMWKNNMVEQMHE

E44  NFNMWKNNMVEQMHE Env 92 106



Reactive peptides and breadth and depth of responses: M Consensus Vaccine

M consensus 349-07:

7 CD8 PTE+, 2 CD4 PTE+

3 CD8+ regions, 2 CD4+ regions

Number of overlapping peptides per region: CD8: 3 2 2 CD4: 1 1

3 CD8 responses:
Mcon EQATQDVKNWMTDTLLVQNANP

G197 EQSTQEVKNWMTDTL Gag 307 321
G128 ---TQDVKNWMTDTLLIQ Gag 310 324
G55 ——————- KNWMTDTLLVQNANP Gag 314 328
Mcon 1VQQQSNLLRAIEAQQ

E54  VVQQQSNLLRAIEAQ Env 548 562
E72  -VQQQNNLLRAIEAQH Env 549 563
Mcon AVFIHNFKRKGGIGGY

P22  AVFIHNFKRKGGIGG Pol 894 908
P236 -VLIHNFKRKGGIGGY Pol 895 909

2 CD4 responses:
Mcon SELYKYKVVKIEPLG
E42  SELYKYKVVKIEPLG Env 481 495

Mcon NFNMWKNNMVEQMHE
E44  NFNMWKNNMVEQMHE Env 92 106

M consensus 350-07:

O CD8 PTE+, 2 CD4 PTE+

0 CD8+ regions, 2 CD4+ regions

Number of overlapping peptides per region: CD8: none CD4: 1 1

2 CD4 responses:
Mcon GKKKYRLKHLVWASR
G232 GRKKYRLKHIVWASR Gag 25 39

Mcon DIKVVPRRKAKIIRD
P173 DIKVVPRRKVKIIRD Pol 971 985

M consensus 351-07:

7 CD8 PTE+, 1 CD4 PTE+

4 CD8+ regions, 1 CD4+ regions

Number of overlapping peptides per region: CD8: 2 2 2 1 CD4: 1



4 CD8 responses:
Mcon KHLVWASRELERFALNPGLL

G20  KHLVWASRELERFAL Gag 32 46
668 ----- ASRELERFAVNPGLL Gag 37 5
Mcon 1VQQQSNLLRAIEAQQ

E6  VVQQQSNLLRAIEAQ Env 548 562
E8  -VQQQNNLLRAIEAQH Env 549 563
Mcon AVFIHNFKRKGGIGGY

P22  AVFIHNFKRKGGIGG Pol 894 908
P236 -VLIHNFKRKGGIGGY Pol 895 909

Mcon KNWMTDTLLVQNANP
G55 KNWMTDTLLVQNANP Gag 314 328

1 CD4 response:
Mcon WKGSPAIFQSSMTKI
P352 WKGSPAIFQASMTKI Pol 308 322

M consensus 352-07:

6 CD8 PTE+, 2 CD4 PTE+

6 CD8+ regions, 2 CD4+ regions

Number of overlapping peptides per region: CD8: 1 11111 CD4: 1

6 CD8 responses:
Mcon QPALQTGSEELRSLY
G268 LPALKTGSEELRSLY Gag 65 79

Mcon TVQQQSNLLRAIEAQ
E54  VVQQQSNLLRAIEAQ Env 548 562

Mcon CSGKLICTTTVPWNS
E73  CSGKLICTTAVPWNS Env 598 612

Mcon AKAYDTEVHNVWATH
E215 AKAYEKEVHNVWATH Env 58 72

Mcon KKDSTKWRKLVDFRE
P23  KKDSTKWRKLVDFRE Pol 220 234

Mcon VFIHNFKRKGGIGGY
P236 VLIHNFKRKGGIGGY Pol 895 909

2 CD4 responses:



Mcon NKIVRMYSPVSILDI
G13 NKIVRMYSPVSILDI Gag 271 285

Mcon KGNSSKVSQNYPIVQ
G97  TGNSSQVSQNYPIVQ Gag 122 136

M consensus 353-07:

2 CD8 PTE+, O CD4 PTE+

2 CD8+ regions, 0 CD4+ regions

Number of overlapping peptides per region: CD8: 1 1 CD4: none

2 CD8 responses:
Mcon GCKQIIGQLQPALQT
G151 GCRQILGQLQPSLQT Gag 56 70

Mcon PVHAGPIPPGQMREP
G213 PVQAGPIAPGQMREP Gag 217 231

M consensus 354-07:

5 CD8 PTE+, 1 CD4 PTE+

3 CD8+ regions, 1 CD4+ regions

Number of overlapping peptides per region: CD8: 2 2 1 CD4: 1

3 CD8 responses:
Mcon EQATQDVKNWMTDTLLVQNANP

G197 EQSTQEVKNWMTDTL Gag 307 321
G55 ——————- KNWMTDTLLVQNANP Gag 314 328
Mcon 1VQQQSNLLRAIEAQQ

E54  VVQQQSNLLRAIEAQ Env 548 562
E72  -VQQQNNLLRAIEAQH Env 549 563

Mcon HSNWRAMASDFNLPP
P93  HSNWRAMASDFNLPP Pol 731 745

1 CD4 response:
Mcon GSPAIFQSSMTKILE
P141 GSPAIFQSSMTKILD Pol 310 324

M consensus 355-07:

3 CD8 PTE+, 1 CD4 PTE+

2 CD8+ regions, 1 CD4+ regions

Number of overlapping peptides per region: CD8: 1 3 CD4: 1

2 CD8 responses:
Mcon T1IGDIRQAHCNISGT



E325 ITGDIRQAHCNVSRS Env 322 336

Mcon SNWRAMASDFNLPPIVAK

P93  SNWRAMASDFNLPP Pol 731 745
P149 ---RTMASDFNLPPVVAK Pol 735 749
P193 ---KAMASDFNLPPIVAK Pol 735 749

1 CD4 response:
Mcon GSPAIFQSSMTKILE
P141 GSPAIFQSSMTKILD Pol 310 324

Reactive peptides and breadth and depth of responses: Mosaic Vaccine

Mosaic 356-07:

15 CD8 PTE+, 2 CD4 PTE+

8 CD8+ regions, 2 CD4+ regions

Number of overlapping peptides per region: CD8: 53 121112 CD4: 11

8 CD8 responses:
Mosl AAEWDRVHPVHAGPIAPGQ
Mos2 AAEWDRLHPVHAGPVAPGQ

G319 AAE-DRLHPVHAGPIP Gag 209 225
G44  -AEWDRLHPVHAGPIA Gag 210 224
G242 -ADWDRLHPVHAGPVA Gag 210 224
G277 ---WDRVHPVHAGPNPPG Gag 212 226
G102 ----DRVHPVHAGPIPPGQ Gag 213 227

Mosl IVQQQNNLLRAIEAQQ
Mos2 1VQQQSNLLRAIEAQQ

E54  VVQQQSNLLRAIEAQ Env 548 562
E72  -VQQONNLLRAIEAQH Env 549 563
E191 -VQQQSNLLKAIEAQQ Env 549 563

Mosl ASQDVKNWMTETLLV
Mos2 ATQDVKNWMTDTLLV
G66  ASQEVKNWMTETLLI Gag 309 323

Mosl AVFIHNFKRKGGIGGY
Mos2 AVFIHNFKRKGGIGEY
P22  AVFIHNFKRKGGIGG Pol 894 908
P236 -VLIHNFKRKGGIGGY Pol 895 909

Mosl PLVKLWYQLEKDPIA
Mos2 PLVKLWYQLEKEPIV



P73  PLVKLWYQLEKEPIV Pol 576 590

Mosl TIPSTNNETPGIRYQ
Mos2 TIPSINNETPGIRYQ
P79  TIPSINNETPGIRYQ Pol 286 300

Mosl YPGIKVRQLCKLLRG
Mos2 YAGIKVKQLCKLLRG
P156 YPGIKVRQLCKLLRG Pol 426 440

Mosl LIKKERVYLSWVPAHKGIG
Mos2 LIKKEKVYLAWVPAHKGIG
P223 LIKKERVYLSWVPAH Pol 680 694
P83 ----EKVYLSWVPAHKGIG  Pol 684 698

2 CD4 responses:

Mos1l SLYNTVATLYCVHQR

Mos2 SLENTVATLYCVHAE

G54  SLYNTVATLYCVHQR Gag 77 91

Mosl ANPDCKT ILKALGPA
Mos2 ANPDCKTILRALGPG
G63  ANPDCKTILRALGPG Gag 326 340

Mosaic 357-07:

29 CD8 PTE+, 4 CD4 PTE+

14 CD8+ regions, 4 CD4+ regions

Number of overlapping peptides per region: Cb8: 52 255211111111CDb4: 1111

14 CD8 responses:
Mosl EQLIKKERVYLSWVPAHKGIG
Mos2 EQLIKKEKVYLAWVPAHKGIG

P250 EPLIKKEKVYLSWVP Pol 678 692
P316 -KLIEKDKVYLSWVPA Pol 679 693
P223 --LIKKERVYLSWVPAH Pol 680 694
P169 --———- EKVYLAWVPAHKGIG Pol 684 698
P83 —————- EKVYLSWVPAHKGIG Pol 684 698

Mosl I1VQQQNNLLRAIEAQQ
Mos2 1VQQQSNLLRAIEAQQ

E54  VVQQQSNLLRAIEAQ Env 548 562
E72  -VQQQNNLLRAIEAQH Env 549 563

Mosl EQASQDVKNWMTETLLVQNANP
Mos2 EQATQDVKNWMTDTLLVQNANP
G197 EQSTQEVKNWMTDTL Gag 307 321



G55 ——————- KNWMTDTLLVQNANP Gag 314 328

Mosl HSNWRAMASDFNLPPVVAK
Mos2 HSNWRAMASEFNLPP IVAK

P93  HSNWRAMASDFNLPP Pol 731 745
P262 -SNWRAMASEFNLPPI Pol 732 746
P473 —--NWRTMASDFNLPPVI Pol 733 747
P149 ----RTMASDFNLPPVVAK Pol 735 749
P193 ----KAMASDFNLPPIVAK Pol 735 749

Mosl AEWDRVHPVHAGPIAPGQ
Mos2 AEWDRLHPVHAGPVAPGQ

G319 AAEDRLHPVHAGPIP Gag 209 225
G242 ADWDRLHPVHAGPVA Gag 210 224
G44  AEWDRLHPVHAGPIA Gag 210 224
G277 --WDRVHPVHAGPNPPG Gag 212 226
G102 ---DRVHPVHAGPIPPGQ Gag 213 227

Mosl AVFIHNFKRKGGIGGY
Mos2 AVFIHNFKRKGGIGEY
P22  AVFIHNFKRKGGIGG Pol 894 908
P236 -VLIHNFKRKGGIGGY Pol 895 909

Mosl PLDEGFRKYTAFTIP
Mos2 PLDEDFRKYTAFTIP
P242 PLDESFRKYTAFTIP Pol 274 288

Mosl TRILEPFRAKNPEIV
Mos2 TKILEPFRKQNPDIV
P394 TKILEPFRAQNPELV Pol 320 334

Mosl ICEEMEKEGKITKIG
Mos2 ICTEMEKEGKISKIG
P102 1CTEMEKEGKISKIG Pol 192 206

Mosl VKLWYQLEKDPIAGV
Mos2 VKLWYQLEKEPIVGA
P200 VKLWYQLEKDPIVGA Pol 578 592

Mosl GDIIGDIRQAHCNIS
Mos2 GDIIGDIRQAHCNLS
E764 GDIIGDIRQAHCNIS Env 321 334

Mosl [ICTTTVPWNASWSNK
Mos2 [ICTTAVPWNTSWSNK
E334 ICTTTVPWNASWSNR Env 603 617



Mosl [IGQVRDQAEHLKTAV
Mos2 [1GQVRDQAEHLKTAV
P174 1GQVREQAEHLKTAV Pol 877 891

Mosl GKQMAGADCVAGRQD
Mos2 GKQMAGDDCVASRQD
P95  GKQMAGDDCVAGRQD Pol 987 1001

4 CD4 responses:

Mosl KYAKMRTAHTNDVKQ

Mos2 KYARMRGAHTNDVKQ

P474 KYAKMRTAHTNDVRQ Pol 508 522

Mosl AGDIIGDIRQAHCNI
Mos2 TGDIIGDIRQAHCNL
E412 TGEIIGDIRQAHCNL Env 320 333

Mosl NQQEKNEKDLLALDS
Mos2 NQQEKNEQELLELDK
E68 NQQEKNEQDLLALDK Env 651 665

Mosl DIKVVPRRKVKIIKD
Mos2 DIKVVPRRKAKIIRD
P173 DIKVVPRRKVKIIRD Pol 971 985

Mosaic 358-07:

19 CD8 PTE+, 3 CD4 PTE+

7 CD8+ regions, 3 CD4+ regions

Number of overlapping peptides per region: CD8: 2 4 26 311 CD4: 111

7 CD8 responses:

Mosl LIKKERVYLSWVPAHKGIG

Mos2 LIKKEKVYLAWVPAHKGIG

P223 LIKKERVYLSWVPAH Pol 680 694
P83 --—-EKVYLSWVPAHKGIG Pol 684 698

Mosl IVQQQNNLLRAIEAQQHLLQL
Mos2 1VQQQSNLLRAIEAQQHNLQL

E54  VVQQQSNLLRAIEAQ Env 548 562
E191 -VQQQSNLLKAIEAQQ Env 549 563
E72 -VQQQNNLLRAIEAQH Env 549 563
E19 -—————- NLLRAIEAQQHLLQL Env 554 568

Mosl AVFIHNFKRKGGIGGY
Mos2 AVFIHNFKRKGGIGEY



P222 AVFIHNFKRKGGIGG Pol 894 908
P236 -VLIHNFKRKGGIGGY Pol 895 909

Mosl EQASQDVKNWMTETLLVQNANP
Mos2 EQATQDVKNWMTDTLLVQNANP

G122 EQASQDVKNWMTETL Gag 307 321
G197 EQSTQEVKNWMTDTL Gag 307 321
G66  --ASQEVKNWMTETLLI Gag 309 323
G128 ---TQDVKNWMTDTLLIQ Gag 310 324
G30 -——————- KNWMTETLLVQNANP Gag 314 328
G55 ——————- KNWMTDTLLVQNANP Gag 314 328

Mosl AEWDRVHPVHAGPIAPGQ
Mos2 AEWDRLHPVHAGPVAPGQ

G319 AAEDRLHPVHAGPIP Gag 209 225
G44  AEWDRLHPVHAGPIA Gag 210 224
G11 ---DRVHPVHAGPIPPGQ Gag 213 227

Mosl WKGSPAIFQCSMTRI
Mos2 WKGSPAIFQSSMTKI
P238 WKGSPAIFQCSMTKI Pol 308 322

Mosl MTRILEPFRAKNPEI
Mos2 MTKILEPFRKQNPDI
P144 MTKILEPFRKQNPDI Pol 319 333

3 CD4 responses:

Mosl GSPAIFQCSMTRILE

Mos2 GSPAIFQSSMTKILE

P141 GSPAIFQSSMTKILD Pol 310 324

Mos1l HGQVDCSPGIWQLAC
Mos2 HGQVDCSPGIWQLAC
P25  HGQVDCSPGIWQLDC Pol 766 780

Mosl DRFYKTLRAEQASQD
Mos2 DRFFKTLRAEQATQD
G57 DRFYKTLRAEQASQE Gag 298 312

Mosaic 359-07:

12 CD8 PTE+, 5 CD4 PTE+

10 CD8+ regions, 2 CD4+ regions

Number of overlapping peptides per region: CD8: 2 211111111 CD4: 3 2

10 CD8 responses:
Mosl LIKKERVYLSWVPAHKGIG



Mos2 LIKKEKVYLAWVPAHKGIG
P223 LIKKERVYLSWVPAH Pol 680 694
P83  —---EKVYLSWVPAHKGIG Pol 684 698

Mosl AEWDRVHPVHAGPIAPGQ
Mos2 AEWDRLHPVHAGPVAPGQ
G44  AEWDRLHPVHAGPIA Gag 210 224
G102 ---DRVHPVHAGPIPPGQ Gag 213 227

Mosl AIFQCSMTRILEPFR
Mos2 AIFQSSMTKILEPFR
P358 AIFQSSMTRILEPFR Pol 313 327

Mosl ASQIYPGIKVRQLCK
Mos2 ASQIYAGIKVKQLCK
P365 WSQIYAGIKVRQLCK Pol 421 436

Mosl RELNKRTQDFWEVQL
Mos2 RELNKRTQDFWEVQL
P233 RELNRRTQDFWEVQL Pol 233 247

Mosl LLRAIEAQQHLLQLT
Mos2 LLRAIEAQQHMLOQLT
E227 LLMAIEAQQHLLQLT Env 555 569

Mosl LICTTTVPWNASWSN
Mos2 LICTTAVPWNTSWSN
E432 HICTTNVPWNASWSN Env 602 616

Mosl KHIVWASRELERFAV
Mos2 KHLVWASRELERFAL
G20 KHLVWASRELERFAL Gag 32 46

Mosl RSLYNTVATLYCVHQ
Mos2 RSLFNTVATLYCVHA
G220 KSLYNTVAVLYCVHQ Gag 76 90

Mosl EEKAFSPEVIPMFSA
Mos2 EEKAFSPEVIPMFTA
G14 EEKAFSPEVIPMFSA Gag 160 174

2 CD4 responses:

Mosl WKGSPAIFQCSMTRILEPFRA

Mos2 WKGSPAIFQSSMTKILEPFRK

P352 WKGSPAIFQASMTKI Pol 308 322
P141 --GSPAIFQSSMTKILD Pol 310 324



P284 —---—-- IFQCSMTKILEPFRA Pol 314

Mosl KARVLAEAMSQVTNSAT
Mos2 KARVLAEAMSQTNSTIL
G234 KAKVLAEAMSQVQQT Gag 359 373
G91 --RVLAEAMSQVTNSAT Gag 361 375

Mosaic 360-07:

16 CD8 PTE+, 2 CD4 PTE+

12 CD8+ regions, 2 CD4+ regions

Number of overlapping peptides per region: CD8: 2 2 3111111111Cb4: 11

12 CD8 responses:

Mosl SDLEIGQHRAKIEELR

Mos2 SDLEIGQHRTKIEELR

P385 SDLEIGQHRIKIEEL Pol 346 360
P133 -DLEIGQHRAKIEELR Pol 347 361

Mosl QMHEDIISLWDQSLKP
Mos2 QMHEDIIRLWDQSLKP
E282 HMHEDIISLWDESLK Env 103 117
E292 -MHEDVISLWDQSLKP Env 104 118

Mosl EEKAFSPEVIPMFSAL
Mos2 EEKAFSPEVIPMFTAL

G14 EEKAFSPEVIPMFSA Gag 160 174
G192 EEKGFNPEVIPMFSA Gag 160 174
G111 -EKGFSPEVIPMFTAL Gag 161 175

Mosl KYTAFTIPSTNNETP
Mos2 KYTAFTIPSINNETP
P286 KYTAFTIPSTNNETP Pol 281 295

Mosl EKIKALTAICEEMEK
Mos2 EKIKALVEICTEMEK
P439 EKIEALTAICEEMEK Pol 184 198

Mosl GKYAKMRTAHTNDVK
Mos2 GKYARMRGAHTNDVK
P444 GKYARMRGAHTNDVR Pol 507 521

Mosl LPIQKETWETWWTDY
Mos2 LPIQKETWEAWWTEY
P358 LPIQKETWEAWWTEY Pol 546 560

Mosl WYQLEKDPIAGVETF



Mos2 WYQLEKEPIVGAETF
P370 WYQLEKDPIAGAETF Pol 581 595

Mosl ENVTENFNMWKNNMV
Mos2 ENVTENFNMWKNDMV
E273 ENVTEEFNMWKNNMV Env 87 101

Mos1l VIQDNSDIKVVPRRK
Mos2 VIQDNSDIKVVPRRK
P765 VIQDNSDIKVVPRRK Pol 965 979

Mos1 VSQNYPIVQNIQGQM
Mos2 VSQNYPIVQNLQGQM
G29  VSQNYPIVQNLQGQM Gag 128 142

Mosl VLAEAMSQVTNSATIM
Mos2 VLAEAMSQ-TNSTILM
G307 VLAEAMSQ-AQQTNIM Gag 362 377

2 CD4 responses:

Mos1l HGQVDCSPGIWQLAC

Mos2 HGQVDCSPGIWQLAC

P25 HGQVDCSPGIWQLDC Pol 766 780

Mosl RVLAEAMSQVTNSAT
Mos2 RVLAEAMSQTNSTIL
G305 RVLAEAMSQTNSAIL Gag 361 376

Mosaic 361-07:

21 CD8 PTE+, 6 CD4 PTE+

7 CD8+ regions, 5 CD4+ regions

Number of overlapping peptides per region: CD8: 6 2 4 251 1Cb4: 21111

7 CD8 responses:
Mosl EQLIKKERVYLSWVPAHKGIG
Mos2 EQLIKKEKVYLAWVPAHKGIG

P221 EELIKKEKVYLAWVP Pol 678 692
P250 EPLIKKEKVYLSWVP Pol 678 692
P316 -KLIEKDKVYLSWVPA Pol 679 693
P223 --LIKKERVYLSWVPAH Pol 680 694
P169 ---—-- EKVYLAWPAHKGIG Pol 684 698
P83 —————- EKVYLSWVPAHKGIG Pol 684 698

Mosl CTHGIRPVVSTQLLL
Mos2 CTHGIKPVVSTQLLL
E15 CTHGIKPVVSTQLLL Env 247 261



E47

Mos1l
Mos?2
E334
E214
E158
E290

Mos1l
Mos2
G166
G76

Mos1l
Mos?2
G319
G242
G44

G277
G102

Mos1l
Mos?2
P93

Mos1l
Mos?2
G86

CTHGIRPVVSTQLLL

ICTTTVPWNASWSNKSL
ICTTAVPWNTSWSNKSQ
ICTTTVPWNASWSNR
-CTTTVPWNSSWSNKT
--TTAVPWNASWSNKSL
--TTAVPWNTSWSNKSL

ACQGVGGPGHKARVLAEAMS
ACQGVGGPSHKARVLAEAMS
ACQEVGGPGHKARVL

————— GGPSHKARVLAEAMG

AAEWDRVHPVHAGP IAPGQ
AAEWDRLHPVHAGPVAPGQ
AAE-DRLHPVHAGPIP
-ADWDRLHPVHAGPVA
-AEWDRLHPVHAGPIA
-—--WDRVHPVHAGPNPPG
-—--DRVHPVHAGP IPPGQ

HSNWRAMASDFNLPP
HSNWRAMASEFNLPP
HSNWRAMASDFNLPP

KGRPGNFLQNRPEPT
KGRPGNFLQSRPEPT
KGRPGNFLQNRPEPT

5 CD4 responses:

Mos1l
Mos2
G289
Gh4

Mos1l
Mos2
P134

Mos1l
Mos2
E53

Mos1l
Mos2

RSLYNTVATLYCVHQR
RSLENTVATLYCVHAE
KSLENTVATLYCVHA

-SLYNTVATLYCVHQR

YVTDRGRQKIVSLTE
YVTDRGRQKVVSLTD
YVTDRGRQKVVSLTE

CTTTVPWNASWSNKS
CTTAVPWNTSWSNKS
CTTNVPWNSSWSNKS

WWAGIQQEFGIPYNP
WWAG I KQEFGIPYNP

Env

Env
Env
Env
Env

Gag
Gag

Gag
Gag
Gag
Gag
Gag

Pol

Gag

Gag
Gag

Pol

Env

247

603
604
605
605

349
354

209
210
210
212
212

731

745

442 456

76
77

612

604

626

618

261

617
618
619
619

363
368

225
224
224
226
226

90
91



P135 WWAGIQQEFGIPYNP Pol 846 860

Mosl GPGHKARVLAEAMSQ
Mos2 GPSHKARVLAEAMSQ
G15 GPGHKARVLAEAMSQ Gag 355 369

Mosaic 362-07:

13 CD8 PTE+, 5 CD4 PTE+

7 CD8+ regions, 5 CD4+ regions

Number of overlapping peptides per region: CD8: 2 2 4 211 1Cb4: 11111

7 CD8 responses:

Mosl CTHGIRPVVSTQLLL

Mos2 CTHGIKPVVSTQLLL

E15 CTHGIKPVVSTQLLL Env 247 261
E47 CTHGIRPVVSTQLLL Env 247 261

Mosl KHIVWASRELERFAVNPGLL
Mos2 KHLVWASRELERFALNPGLL
G20 KHLVWASRELERFAL Gag 32 46
G68 ———-- ASRELERFAVNPGLL Gag 37 51

Mosl QPSLQTGSEELRSLYNTVATL
Mos2 QPALQTGTEELRSLFNTVATL

G268 LPALKTGSEELRSLY Gag 65 79
G249 --ALQTGSEELRSLFENT Gag 67 81
G132 ---LQTGTEELRSLFNTV Gag 68 82
G120 --—--- GSEELRSLYNTVATL Gag 71 85

Mosl ACQGVGGPGHKARVLAEAMS
Mos2 ACQGVGGPSHKARVLAEAMS
G166 ACQEVGGPGHKARVL Gag 349 363
G76 -——-- GGPSHKARVLAEAMG Gag 354 368

Mosl RELNKRTQDFWEVQL
Mos2 RELNKRTQDFWEVQL
P233 RELNRRTQDFWEVQL Pol 233 247

Mosl LLRAIEAQQHLLQLT
Mos2 LLRAIEAQQHMLOLT
E227 LLMAIEAQQHLLQLT Env 555 569

Mosl KTAVQMAVFIHNFKR
Mos2 KTAVQMAVFIHNFKR
P5 KTAVQMAVF IHNFKR Pol 888 902



5 CD4 responses:

Mosl KLNWASQIYPGIKVR

Mos2 KLNWASQIYAGIKVK

P136 KLNWASQIYAGIKVK Pol 418 432

Mosl YAKMRTAHTNDVKQL
Mos2 YARMRGAHTNDVKQL
P266 YARKRSAHTNDVKQL Pol 509 523

Mos1l DQAEHLKTAVQMAVF
Mos2 DQAEHLKTAVQMAVF
P28 DQAEHLKTAVQMAVF Pol 882 896

Mosl SLQTGSEELRSLYNT
Mos2 ALQTGTEELRSLFNT
G182 ALKTGTEELRSLYNT Gag 67 81

Mosl GPGHKARVLAEAMSQ
Mos2 GPSHKARVLAEAMSQ
G15 GPGHKARVLAEAMSQ Gag 355 369

Reactive peptides and breadth and depth of responses: Optimal Natural Clade C Vaccine

Natural Clade C 363-07:

2 CD8 PTE+, O CD4 PTE+

1 CD8+ regions, 0 CD4+ regions

Number of overlapping peptides per region: CD8: 2 CD4: none

1 CD8 responses:

C QPALQTGTEELRSLYNTVATL
G268 LPALKTGSEELRSLY

G120 ---—--- GSEELRSLYNTVATL

Natural Clade C 364-07:

5 CD8 PTE+, 2 CD4 PTE+

5 CD8+ regions, 2 CD4+ regions

Number of overlapping peptides per region: CD8: 1 111 1CD4: 11

5 CD8 responses:
C AHTNDVKQLTEAVQK
P80 AHTNDVKQLTEAVQK Pol 515 529

C GDI11GDIRQAHCNIS
E64 GDIIGDIRQAHCNIS Env 321 334



C SEKSAVGIGAVFLGF
E182 REKRAVGLGAVFLGF Env 508

C RAS I LRGGKLDKWEK
G283 SASILRGGKLDKWEK Gag 4

C TNNPPVPVGD 1 YKRW
G185 TSNPPVPVGDIYKRW Gag 251

2 CD4 responses:
C CKSNITGLLLTRDGG
E316 CTSNITGLLLVRDGG Env 445

C SLYNTVATLYCVHAG
G54  SLYNTVATLYCVHQR Gag 77

522

18

265

459

91

Natural Clade C 365-07:
2 CD8 PTE+, 1 CD4 PTE+
2 CD8+ regions, 1 CD4+ regions
Number of overlapping peptides

2 CD8 responses:
C EQLINKERVYLSWVP
P250 EPLIKKEKVYLSWVP Pol 678

C AEWDRLHPVHAGPIA
G44  AEWDRLHPVHAGPIA Gag 210

1 CD4 response:
C HQAAMQMLKDT INEE
G24 HQAAMQMLKDTINEE Gag 194

per region: CD8: 1 1 CD4: 1

692

224

208

Natural Clade C 366-07:
6 CD8 PTE+, 1 CD4 PTE+
4 CD8+ regions, 1 CD4+ regions
Number of overlapping peptides

4 CD8 responses:

C 1VQQQSNLLRAIEAQQ
E54  VVQQQSNLLRAIEAQ Env
E72  -VQQQNNLLRAIEAQH Env

C AVFITHNFKRKGGIGGY
P22  AVFIHNFKRKGGIGG Pol
P236 -VLIHNFKRKGGIGGY Pol

per region: CD8: 2 2 1 1 CD4:

548
549

894
895

562
563

908
909

1



C MA1CEEMEKEGKITK
P224 TAICEEMEKEGKITK Pol 190 204

C GGPSHKARVLAEAMS
G76  GGPSHKARVLAEAMG Gag 354 368

1 CD4 response:
C 1 1IGQVRDQAEHLKTA
P86 LIGQVRDQAEHLKTA Pol 876 890

Natural Clade C 367-07:
O CD8 PTE+, O CD4 PTE+
0 CD8+ regions, 0 CD4+ regions

Number of overlapping peptides per region:

O CD8 responses

0 CD4 responses

none

Natural Clade C 368-07:
2 CD8 PTE+, 0O CD4 PTE+
1 CD8+ regions, 0 CD4+ regions

Number of overlapping peptides per region:

1 CD8 response

C AVFIHNFKRKGGIGGY

P22  AVFIHNFKRKGGIGG Pol 894
P236 -VLIHNFKRKGGIGGY Pol 895

Cb8: 2 CD4:

908
909
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Mosaic 1 Env
MRVTGIRKNYQHLWRWGTMLLGILMICSAAGKLWVTVYYGVPVWKEATTTLF
CASDAKAYDTEVHNVWATHACVPTDPNPQEVVLENVTENFNMWKNNMVEQM
HEDIISLWDQSLKPCVKLTPLCVTLNCTDDVRNVTNNATNTNSSWGEPMEKGEI
KNCSFNITTSIRNKVQKQYALFYKLDVVPIDNDSNNTNYRLISCNTSVITQACPKV
SFEPIPIHYCAPAGFAILKCNDKKFNGTGPCTNVSTVQCTHGIRPVVSTQLLLNGS
LAEEEVVIRSENFTNNAKTIMVQLNVSVEINCTRPNNNTRKSIHIGPGRAFYTAGD
[IGDIRQAHCNISRANWNNTLRQIVEKLGKQFGNNKTIVFNHSSGGDPEIVMHSFN
CGGEFFYCNSTKLFNSTWTWNNSTWNNTKRSNDTEEHITLPCRIKQIINMWQEV
GKAMYAPPIRGQIRCSSNITGLLLTRDGGNDTSGTEIFRPGGGDMRDNWRSELYK
YKVVKIEPLGVAPTKAKRRVVQSEKSAVGIGAVFLGFLGAAGSTMGAASMTLT
VQARLLLSGIVQQQNNLLRAIEAQQHLLQLTVWGIKQLQARVLAVERYLKDQQL
LGIWGCSGKLICTTTVPWNASWSNKSLDKIWNNMTWMEWEREINNYTSLIYTLI
EESQONQQEKNEQELLELDKWASLWNWFDISNWLW

Mosaic 2 Env
MRVRGIQRNWPQWWIWGILGFWMIIICRVMGNLWVTVYYGVPVWKEAKTTLF
CASDAKAYEKEVHNVWATHACVPTDPNPQEMVLENVTENFNMWKNDMVYDQM
HEDIIRLWDQSLKPCVKLTPLCVTLECRNVRNVSSNGTYNIIHNETYKEMKNCSF
NATTVVEDRKQKVHALFYRLDIVPLDENNSSEKSSENSSEYYRLINCNTSAITQA
CPKVSFDPIPIHYCAPAGYAILKCNNKTFNGTGPCNNVSTVQCTHGIKPVVSTQLL
LNGSLAEEEINIRSENLTNNAKTIHIVHLNETVNITCTRPNNNTRKSIRIGPGQTFYAT
GDIIGDIRQAHCNLSRDGWNKTLQGVKKKLAEHFPNKTINFTSSSGGDLEITTHSF
NCRGEFFYCNTSGLFNGTYMPNGTNSNSSSNITLPCRIKQIINMWQEVGRAMY AP
PIAGNITCRSNITGLLLTRDGGSNNGVPNDTETFRPGGGDMRNNWRSELYKYKV
VEVKPLGVAPTEAKRRVVESEKSAVGIGAVFLGILGAAGSTMGAASITLTVQAR
QLLSGIVQQQSNLLRAIEAQQHMLQLTVWGIKQLQTRVLAIERYLQDQQLLGLW
GCSGKLICTTAVPWNTSWSNKSQTDIWDNMTWMQWDKEIGNYTGEIYRLLEES
QNQQEKNEKDLLALDSWKNLWNWFDITNWLW

M Consensus Env
MRVRGIQRNCQHLWRWGTLILGMLMICSAAENLWVTVYYGVPVWKEANTTLF
CASDAKAYDTEVHNVWATHACVPTDPNPQEIVLENVTENFNMWKNNMVEQM
HEDIISLWDQSLKPCVKLTPLCVTLNCTNVNVTNTTNNTEEKGEIKNCSFNITTEI
RDKKQKVYALFYRLDVVPIDDNNNNSSNYRLINCNTSAITQACPKVSFEPIPIHYC
APAGFAILKCNDKKFNGTGPCKNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIIIRS
ENITNNAKTIVQLNESVEINCTRPNNNTRKSIRIGPGQAFYATGDIIGDIRQAHCNI
SGTKWNKTLQQVAKKLREHFNNKTIIFKPSSGGDLEITTHSFNCRGEFFYCNTSG
LFNSTWIGNGTKNNNNTNDTITLPCRIKQIINMWQGVGQAMYAPPIEGKITCKSNI
TGLLLTRDGGNNNTNETEIFRPGGGDMRDNWRSELYKYKVVKIEPLGVAPTKAK
RRVVESEKSAVGIGAVFLGFLGAAGSTMGAASITLTVQARQLLSGIVQQQSNLLR
AIEAQQHLLQLTVWGIKQLQARVLAVERYLKDQQLLGIWGCSGKLICTTTVPWN
SSWSNKSQDEIWDNMTWMEWEREINNYTDIIYSLIEESQNQQEKNEQELLALDK
WASLWNWFDITNWLW




Clade C Env
MRVTGMLRNCQPWWIWGILGFWMLLIYNVGGNLWVTVYYGVPVWKEAKTTL
FCASDAKAYEKEVHNVWATHACVPTDPNPQEMVLENVTEYFNMWKNDMVDQ
MHEDIISLWDQSLKPCVKLTPLCVTLNCRNVTTSNNATSNDNPNGEIKNCSFENITT
ELRDKRRNEYALFYRLDIVPLSGSKNSSNSSEYRLINCNTSAITQACPKVSFDPIPI
HYCAPAGYAILKCNNKTFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEGEI
IIRSENLTNNAKTIHVHLNESIEIVCARPNNNTRKSMRIGPGQTFYATGDIIGDIRQA
HCNISGNWNATLEKVKGKLQEHFPGKNISFEPSSGGDLEITTHSFNCRGEFFYCDT
SKLFNGTTHTANSSITIQCRIKQIINMWQGVGRAIYAPPIAGNITCKSNITGLLLTR
DGGTLNNDTEKFRPGGGDMRDNWRSELYKYKVVEIKPLGIAPTKAKRRVVESE
KSAVGIGAVFLGFLGAAGSTMGAASITLTVQARQLLSGIVQQQSNLLRAIEAQQH
MLQLTVWGIKQLQTRVLAIERYLKDQQLLGIWGCSGKIICTTAVPWNTSWSNKS
LEDIWDNMTWMQWDREINNYTSIYSLLEESONQQEKNEKDLLALDSWNNLWN
WENITKWLW

Mosaic 1 Gag
MGARASVLSGGELDRWEKIRLRPGGKKKYRLKHIVWASRELERFAVNPGLLETS

EGCRQILGQLQPSLQTGSEELRSLYNTVATLYCVHQRIEIKDTKEALEKIEEEQNK
SKKKAQQAAADTGNSSQVSQNYPIVQNIQGQMVHQAISPRTLNAWVKVVEEKA
FSPEVIPMFSALSEGATPQDLNTMLNTVGGHQAAMQMLKETINEEAAEWDRVH
PVHAGPIAPGQMREPRGSDIAGTTSTLQEQIGWMTNNPPIPVGEIYKRWIILGLNK
IVRMYSPVSILDIRQGPKEPFRDYVDRFYKTLRAEQASQDVKNWMTETLLVQNA
NPDCKTILKALGPAATLEEMMTACQGVGGPGHKARVLAEAMSQVTNSATIMMQ
RGNFRNQRKTVKCFNCGKEGHIAKNCRAPRKKGCWKCGKEGHQMKDCTERQA
NFLGKIWPSNKGRPGNFLQNRPEPTAPPEESFRFGEETTTPSQKQEPIDKEMYPLA
SLKSLFGNDPSSQ

Mosaic 2 Gag
MGARASILRGGKLDKWEKIRLRPGGKKHY MLKHLVWASRELERFALNPGLLET

SEGCKQIIKQLQPALQTGTEELRSLFNTVATLYCVHAEIEVRDTKEALDKIEEEQN
KSQQKTQQAKEADGKVSQNYPIVQONLQGQMVHQPISPRTLNAWVKVIEEKAFSP
EVIPMFTALSEGATPQDLNTMLNTVGGHQAAMQMLKDTINEEAAEWDRLHPVH
AGPVAPGQMREPRGSDIAGTTSNLQEQIAWMTSNPPIPVGDIYKRWIILGLNKIVR
MYSPTSILDIKQGPKEPFRDYVDRFFKTLRAEQATQDVKNWMTDTLLVQNANPD
CKTILRALGPGATLEEMMTACQGVGGPSHKARVLAEAMSQTNSTILMQRSNFK
GSKRIVKCFNCGKEGHIARNCRAPRKKGCWKCGKEGHQMKDCTERQANFLGKI
WPSHKGRPGNFLQSRPEPTAPPAESFRFEETTPAPKQEPKDREPLTSLRSLFGSDPL

SQ

M Consensus Gag
MGARASVLSGGKLDAWEKIRLRPGGKKKYRLKHLVWASRELERFALNPGLLET
SEGCKQIIGQLQPALQTGSEELRSLYNTVATLYCVHQRIEVKDTKEALEKIEEEQN
KSQQKTQQAAADKGNSSKVSONYPIVOQNLQGQMVHQAISPRTLNAWVKVIEEK
AFSPEVIPMFSALSEGATPQDLNTMLNTVGGHQAAMQMLKDTINEEAAEWDRL
HPVHAGPIPPGQMREPRGSDIAGTTSTLQEQIAWMTSNPPIPVGEIYKRWIILGLN
KIVRMYSPVSILDIRQGPKEPFRDYVDRFFKTLRAEQATQDVKNWMTDTLLVQN




ANPDCKTILKALGPGATLEEMMTACQGVGGPGHKARVLAEAMSQVTNAAIMM
QRGNFKGQRRIIKCFNCGKEGHIARNCRAPRKKGCWKCGKEGHQMKDCTERQA
NFLGKIWPSNKGRPGNFLQSRPEPTAPPAESFGFGEEITPSPKQEPKDKEPPLTSLK
SLFGNDPLSQ

Clade C Gag
MGARASILRGGKLDKWEKIRLRPGGKKHY MLKHLVWASRELERFALNPGLLET

SEGCKQILKQLQPALQTGTEELRSLYNTVATLYCVHAGIEVRDTKEALDKIEEEQ
NKGQQKTQQAKGADGKVSQNYPIVQONLQGQMVHQAISPRTLNAWVKVIEEKAF
SPEVIPMFTALSEGATPQDLNTMLNTVGGHQAAMQMLKDTINEEAAEWDRLHP
VHAGPIAPGQMREPRGSDIAGTTSTLQEQIAWMTNNPPVPVGDIYKRWIILGLNKI
VRMYSPVSILDIKQGPKEPFRDYVDRFFKTLRAEQATQDVKNWMTDTLLVQNA
NPDCKTILRALGPGATLEEMMTACQGVGGPSHKARVLAEAMSQTGSTIMMQRS
NFKGSKRIVKCFNCGKEGHIARNCRAPRKKGCWKCGKEGHQMKDCTERQANFL
GKIWPSHKGRPGNFLQSRPEPTAPPAESFRFEETTPAPKQELKDREPLTSLKSLFGS
DPLSQ

Mosaic 1 Pol
MAPISPIETVPVKLKPGMDGPRVKQWPLTEEKIKALTAICEEMEKEGKITKIGPEN
PYNTPVFAIKKKDSTKWRKLVDFRELNKRTQDFWEVQLGIPHPAGLKKKKSVTV
LAVGDAYFSVPLDEGFRKYTAFTIPSTNNETPGIRYQYNVLPQGWKGSPAIFQCS
MTRILEPFRAKNPEIVIYQYMAALYVGSDLEIGQHRAKIEELREHLLKWGFTTPD
KKHQKEPPFLWMGYELHPDKWTVQPIQLPEKDSWTVNDIQKLVGKLNWASQIY
PGIKVRQLCKLLRGAKALTDIVPLTEEAELELAENREILKEPVHGVYYDPSKDLIA
EIQKQGHDQWTYQIYQEPFKNLKTGKYAKMRTAHTNDVKQLTEAVQKIAMESI
VIWGKTPKFRLPIQKETWETWWTDYWQATWIPEWEFVNTPPLVKLWYQLEKDP
IAGVETFYVAGAANRETKLGKAGYVTDRGRQKIVSLTETTNQKTALQAIYLALQ
DSGSEVNIVTASQYALGIIQAQPDKSESELVNQIIEQLIKKERVYLSWVPAHKGIG
GNEQVDKLVSSGIRKVLFLDGIDKAQEEHEKYHSNWRAMASDFNLPPVVAKEIV
ASCDQCQLKGEAMHGQVDCSPGIWQLACTHLEGKIILVAVHVASGYIEAEVIPAE
TGQETAYFILKLAGRWPVKVIHTANGSNFTSAAVKAACWWAGIQQEFGIPYNPQ
SQGVVASMNKELKKIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGYSAGERI
IDIIATDIQTKELQKQIKIQNFRVYYRDSRDPIWKGPAKLLWKGEGAVVIQDNSDI
KVVPRRKVKIIKDYGKQMAGADCVAGRQDED

Mosaic 2 Pol
MAPISPIETVPVKLKPGMDGPKVKQWPLTEEKIKALVEICTEMEKEGKISKIGPEN
PYNTPIFAIKKKDSTKWRKLVDFRELNKRTQDFWEVQLGIPHPAGLKKKKSVTV
LAVGDAYFSVPLDEDFRKYTAFTIPSINNETPGIRYQYNVLPQGWKGSPAIFQSSM
TKILEPFRKQNPDIVIYQYMAALYVGSDLEIGQHRTKIEELRQHLLRWGFTTPDK
KHQKEPPFLWMGYELHPDKWTVQPIVLPEKDSWTVNDIQKLVGKLNWASQIYA
GIKVKQLCKLLRGTKALTEVVPLTEEAELELAENREILKEPVHGVYYDPSKDLIA
EIQKQGQGQWTYQIYQEPFKNLKTGKYARMRGAHTNDVKQLTEAVQKIATESIV
IWGKTPKFKLPIQKETWEAWWTEYWQATWIPEWEFVNTPPLVKLWYQLEKEPI
VGAETFYVAGAANRETKLGKAGYVTDRGROQKVVSLTDTTNQKTALQAIHLALQ
DSGLEVNIVTASQYALGIIQAQPDKSESELVSQIIEQLIKKEKVYLAWVPAHKGIG



GNEQVDKLVSRGIRKVLFLDGIDKAQEEHEKYHSNWRAMASEFNLPPIVAKEIV
ASCDKCQLKGEAIHGQVDCSPGIWQLACTHLEGKVILVAVHVASGY IEAEVIPAE
TGQETAYFLLKLAGRWPVKTIHTANGSNFTSATVKAACWWAGIKQEFGIPYNPQ
SQGVVASINKELKKIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGEYSAGERIV
DIASDIQTKELQKQITKIQNFRVYYRDSRDPLWKGPAKLLWKGEGAVVIQDNSD
IKVVPRRKAKIIRDYGKQMAGDDCVASRQDED

M Consensus Pol
MAPISPIETVPVKLKPGMDGPKVKQWPLTEEKIKALTEICTEMEKEGKISKIGPEN
PYNTPIFAIKKKDSTKWRKLVDFRELNKRTQDFWEVQLGIPHPAGLKKKKSVTV
LDVGDAYFSVPLDEDFRKYTAFTIPSINNETPGIRYQYNVLPQGWKGSPAIFQSSM
TKILEPFRTONPEIVIYQYMDHLYVGSDLEIGQHRAKIEELREHLLRWGFTTPDKK
HQKEPPFLWMGYELHPDKWTVQPIQLPEKDSWTVNDIQKLVGKLNWASQIYPGI
KVKQLCKLLRGAKALTDIVPLTEEAELELAENREILKEPVHGVYYDPSKDLIAEIQ
KQGQDQWTYQIYQEPFKNLKTGKYAKMRSAHTNDVKQLTEAVQKIATESIVIW
GKTPKFRLPIQKETWETWWTEYWQATWIPEWEFVNTPPLVKLWYQLEKEPIAG
AETFYVDGAANRETKLGKAGYVTDRGRQKVVSLTETTNQKTELQAIHLALQDS
GSEVNIVTDSQYALGIIQAQPDKSESELVNQIIEQLIKKEKVYLSWVPAHKGIGGN
EQVDKLVSTGIRKVLFLDGIDKAQEEHEKYHSNWRAMASDFNLPPIVAKEIVASC
DKCQLKGEAMHGQVDCSPGIWQLACTHLEGKIILVAVHVASGYIEAEVIPAETG
QETAYFILKLAGRWPVKVIHTDNGSNFTSAAVKAACWWAGIQQEFGIPYNPQSQ
GVVESMNKELKKIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIIDI
IATDIQTKELQKQITKIQNFRVYYRDSRDPIWKGPAKLLWKGEGAVVIQDNSDIK
VVPRRKAKIIRDYGKQMAGDDCVAGRQDED

Clade C Pol
MAPISPIETVPVKLKPGMDGPKIKQWPLTEEKIKALMAICEEMEKEGKITKIGPEN
PYNTPIFAIKKKDSTKWRKLVDFRELNKRTQDFWEVQLGIPHPAGLKKKKSVTV
LAVGDAYFSVPLDESFRKYTAFTIPSINNETPGIRYQYNVLPQGWKGSPAIFQSSM
TKILEPFRAKNPEIVIYQYMAALYVGSDLEIGQHRAKIEELREHLLRWGFTTPDKK
HQKEPPFLWMGYELHPDKWTVQPIQLPEKDSWTVNDIQKLVGKLNWASQIYSGI
KVRQLCKLLRGAKALTDIVPLTEEAELELAENREILKEPVHGVYYDPSKDLIAEIQ
KQGYDQWTYQIYQEPFKNLKTGKYAKMRTAHTNDVKQLTEAVOQKIALESIVIW
GKTPKFRLPIQKETWEIWWTDYWQATWIPEWEFVNTPPLVKLWYQLEKEPIAGA
ETFYVAGAANRETKIGKAGYVTDKGRQKIVTLTETTNQKTALQAIQLALQDSGS
EVNIVTASQYALGIIQAQPDKSESELVNQIIEQLINKERVYLSWVPAHKGIGGNEQ
VDKLVSSGIRKVLFLDGIDKAQEEHEKYHSNWRAMASEFNLPPVVAKEIVASCD
KCQLKGEAIHGQVDCSPGIWQLACTHLEGKVILVAVHVASGYMEAEVIPAETGQ
ETAYYILKLAGRWPVKVIHTANGSNFTSAAVKAACWWAGIQQEFGIPYNPQSQG
VVASMNKELKKIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIIDII
ATDIQTKELQKOQIIKIQNFRVYYRDSRDPIWKGPAKLLWKGEGAVVIQDNSDIKV
VPRRKVKIIKDYGKQMAGADCVAGRQDED
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