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*Background on HIV including information about
function of places where there is variation*

e HIV in general
e Information about Structure and functions of different parts of HIV from papers



dS/dN ratios from Markham et al. subjects show
non-synonymous mutation rates which may have a
correlation with changes in amino acid sequence

e Non synonymous mutations (dN) are nucleotide changes
that lead to the coding of a different amino acid.

e Synonymous mutations (dS) are nucleotide changes that do
not lead to the coding of a different amino acid.

e These ratios were formed for each consensus strain for all
subjects.

e The smaller the ratio, the larger amount of non
synonymous mutations, the more potential for differences
in amino acid sequences



*Information/Background About Amino Acids/Changes
iIn Amino Acids® —
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Limitations in Subject Selection Due to
Inconsistencies in Subject Visits
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Groups were formed based on subjects who
demonstrated the highest and lowest
non-synonymous mutation rates
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Phylogenetic Trees Showed No Clear Difference in Variation
between Low dS/dN Subjects and High dS/dN Subjects

High dS/dN ratio subjects & o Low dS/dN ratio subjects

Biology Workbench: ClustalW



Low dS/dN Ratio Subjects Had More
Non-Consensus Sites Than High dS/dN

Fully Conserved
Residue

Conservation of
Strong Group

Conservation of
Weak Group

No Consensus

High dS/dN Ratio
Subjects

49
22
10
14

Low dS/dN Ratio
Subjects

43
20
6
24

All Subjects

30
23
13
31



*Possible Significance Test for Non Consensus*®



The BoxShade program on Biology Workbench
highlights a higher frequency of non-consensus
regions between subjects from the low dS/dN group
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BoxShade identified six sites as “non-consensus”
uences were processed
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after all amino acid seq

ELVIRSENFTHHARILL INOQLEESYE LHNCTREGHNTR-REINLGPGRAFEASRGLIGDIRY
EIVIRSENFTHHARILIIWOLEESVELHCTREGHNTR-REINIGEGRAFYASRGIIGDIRY
ELVIRSENFTHHARI LI IWOLRESVYE LHCTRE GHNTR- REINIGEGRAFEASRGIIGDIRG
EIVIRSENFTHHARI LI IWNOLEESYEIHCTREFGHRTR-REINLGPGRAFYASRGIIGDIRY
EIVIRSENFTHHARI I TWOLEESYETHCTREGHNT R-RETHIGRGRAF¥ASRGI IGDTRY
ELVIRSENFTHNHART[IWOLRESVE LHCTREGHNTR- REINLIGEGRAF¥ASEGI IGDIERED
EYYLESANFTHHART L [INOLEDHVE LHNCTREHNNTR-EEINIGPGRAFEATGEL IGNIRY
EYYVLESANFTHHART L I¥OLEERVE LHCTRFHHNTR-ESINIGPGRAFYATGEL IGHIRY
EYYIRSANFTDHART L IVNOLEDHYE INCTEEHNNTRE-REINIGEPGRAFYATSGEI IGHNIED
EYYVIRSANFTDHART I I¥OLEERVE LHCTRFEHHRTR-EESINIGPGRAFYATGTIIGDIRY
EVYIRSANFTONART I INOLEEHVE INCARENNNTR-RESINIGEGRAF¥ATGT I IGDIRY
EYYIRSANFTDHART I I¥OLEERVE LHCTREFHHNTR-ESINIGEGRAFYATGTIIGDIRD
EIVIRSANLTDHARTII¥OLEYE [EIHCTEEHNNTR-RELSIGPGRAFYATSGEI TGHNIRD
ELIVIRSANLTDHART L I¥VOLHASYE LHCTRFHHNTR-EELSIGPGRAFYATGEL IGHIRY
EIVIRSANFSDHTRTI INOLEYEVELNCTRENNNTR-REIP IGEGRAFEATGEI IGHIED
ELVIRSANFEDHTETL IWOLNYEVELHCTRENNNTR-EELP LGPGRAFEATGEL TGN IRY
EIYIRSANLSDHART I TWOLNAPYETHCTEENNNT E-ESLS LGRGRAFYATGEL IGHNTRY
ELYIRSADFTDHTETL INOLHNYSYE IHCTREE HENTR-ESIF IGRGRAFEATGEL IGD ITRO
EYYIRSENFTHHARI LI INMOLNE SWEIHCTRFEHHENTR-REINIGPGRALYATGALIIGDIER
EVYIRSENFTHNARII INOLNE SWELNCTREENNNTR-RSINLGEGRALYATGATI IGDIRY
EYYIRSENFTHHARI I INOLNE SYE INCTEFHNNTR-ESINIGPGRAFYATEOI IGDIED
EYYIRSENFTHHARILL INOLNESYE LHCTREHHNTR-REINLIGPGRAFEATGD L IGDIRY
EYYYRSENFTHHARI L IWOLNE SVE LHCTRFHHHNTR-REINIGPGRAFYATGD I IGDIRY
EYYIRSENFTHHNARI LI TWOLNESYETHCTRFNNNT E-ESTHIGEGRAFYATGRL IGDTRG
EYVYIRSENFTHHARIL [VOLNE SWELNCTREENNNTR-REIALGEGRAF YT TGO I IRDIED
EVYIRSENFTHHARI I TWOLNE SYETHCTRENNNT R-EESTHLGEGRAF YT TGO IGDITRYG
EYYIRSENFTHHARI L IYOLHNE SYE THCTEFHHNTR-ESIHIRPGRAFYTITROI TRELRQ
EYYIRSENFTHHARLL LW LNESYE LTHNCTREHNNTR-EELHIGPGRAFETTGD L IGDIRY
EYYIRSENFTHHARIL IWNOLHNE SVE LHCTRFHHRTR-ESIBIGPGRAF YT TGO I IGDIRY
EYYIRSENFTHHARII INOLNESYE INCTEEHNNTR-RESIHIGEGRAFYTTEOI TGN IRD
EYYIRSENFTHHARIL IWOLNESVYE IHCTRFDHAT V- RBRIP IGPGESFETTG-RYGDIRG
EVYIRSENFTHHARI LI IO LNE SYETHCTREDNNT V- RETP LGEGESFETTG- I IGDTRY
EYYIRSEHNFTHHARI L I¥OLHESVE LHCTREHHNT I-ERIP IGPGRAFETTG-RIGDILRF
EYYIRSENFTHHARII INOLNRSYEIHNCTREENNNT I-REIP IGEGRAF¥TTG-RIGDIRE
EYYIRSENFTHHARI I IWOLHESVEIHCTRENNNT I-RRIF [GRGRAFYT TG-RIGDIRD
EYYIRSENFTHHARII I¥NOLNRSYE INCTEFHNNTI-ERIP IGPGRAFYTTE-RIGHIRD
EYYIRESTHFEDHARILL IWHLNESVYE LHCTRE GHNTR-RELHIGPGRAFETTGD L IGDIRG
EVYIRSTHF SDHARIL [VHLNE SWELNCTRE GHNTR-EEIAIGEGRAF YT TGO I IGDIED
EYYIRETHF SDHARI L IWHLNE SVE LHCTREGHNTR-RELALGEGRAF YT TGO I IGDIRD
EYYIRSRENFEDHARI I INHLNE SYEIHCTRE GHHNTR-REIBIGPGRAF YT TGO I IGDIRD
EYYIRSENFSDHARI LYY HLNE SYE LHCTREE GHNTR-REIHLIGEGRAF YT TGO I IGD TRO
EYYVIRSENFEDHARI LI IWHLNE SVE LTHCTREGHNTR-RELILIGPGRAF YT TGO I IGDIRY
EYIIRSENFENHARNL [WOLNESYYINCTRE DN TIRQRITBLGPGRPFETTG- LRGN IRG
EYIIRSENF ENHARNI I¥OLNE S WY IHCTREDHTIRQRITBEIGEGRFFYTTG- LRGHIRD
EVIIRSENFSNNARNT TWOLNE SYYIHNCTERDNTIEQRITHLIGEGRPFYT T G- [ RGHIERG
EYILIRSENF ENHARNI INOLNE WY IHCTEFDHTIRQRITBLGPGRFFETTG—- [RGHIRY
EVIIRSENFSNHARNT INOLNE SYVWIHCTREDNTIEQRITHIGEGRPFETT G- LRGN IRG
EYIIRSENF SNHARNI I¥OLME SVWIHCTREDNTIEQRITALGEGRPFET T G- LRGDIED
EvviRSenftnNaRiliVglnesve INCLtRFoNnt r-ral-TgPGraf¥-tgeiigdIRg

S13¥5-2
S13¥1l-3
S13¥1l-2[3]
S1l3¥1l-1[5]
£13¥5-5
SL3¥Y5-€
S3YE-4
SFVE-1
S8YE-T7
SFV1l-d
SBV1l-2
S3¥1l-5
ST¥S-T[2]
STWI-d
STV1-%
STYLl-7
ST¥1l-3
ST¥WS-5
Sl4¥E-12
S1lavVe-d
S14¥1l-2
SLl4YLl-1[7]
Sl4¥Y1l-E
SlaYE-5
S2¥1-6[2]
S2V1-4
S2Vd4-B[Z]
SEY1-1[4]
S2Wd4-6
S2¥Wd-1
S4%¥d-10
S4vd-B
S4¥l-1
S4¥1-3[3]
S4¥l-2[11]
S4¥d-T7
S5%5-5
S5¥S-3[4]
S5%¥S-d
S5¥1-2[1]
S5%¥1l-1
£5%¥1-5
Sl1%4-17
S11¥1l-17
S11¥1l-4d
Sl1¥%1l-5
S11Va-B
Sl1v¥d-3
conmensum

AYCHLSEARNDNTLGOVAARLREQF R-NATIVENQS S
AYCHISEARMDHTLCOWAARLRE QF R-NATIVEHRQS S
AYCHISEARMDHTLCOWAARLREQF R-NATIVERQS S
AYCHISEARMDHTLCOWAARLREEQFR-NATIVERQS S
AYCHISEARMDHTLGOWAARLEE QF B—-NATIVENQS S
AYCHISEARMDHTLREQWAARLRE OF L-HATIVENQS S
ADCHLSR-EMNNTLEQLYBRELREQFP-GREILYENHSS
ABCHNISR-RMNHTLE QIVRRLREQFP-GRTIIVENRSE
ADCHI SRGEMNNTLRQIYRRLREEQF N—-REIVENASS
ADCHISGARMNDTLEQIYERLREQFE-NRTIVFROSS
ABCHISGARMN I TLEQIYERLEEQFE-NRTTWVENHES
ADCHISGARMEDTLREQIYERLREQFE-NRTIVENOSS
ANCHISRARMNNTLRQIYTRLREERFE-NRTIVENQSS
ADCHI SRARMNNTLEQIYTELRERFE-NRTIVERQSS
ADCHINRARMNHTLREOHATRELERQFE-NRTIVERQS S
ALCHLSRARMNNTLEQLATELREQFE-NRILIVENQS S
ABCHINREARMNNTLEQIATELRRQFE-NETTYENQS S
AECTYSRARMNNTLEQIYTELRERF G- NRTIYFHNQS S
ADCHISRARMNDTLREQIYYRLEEQFGHRRIILFNQSS
ABCHISRARMNTDTLEQIYYRELEEQFGHNRTTIENQE S
ADCHLARARMNDTLRQIYYRLREEQFGNRRTITFRQS S
ALCHLERARMNDTLEQIYYRLREQFGHNNRIILFNQS S
ADCHLSRARMNDTLEQIYYRLREQFGHRRTIILFNQS S
ABCHLSRETEMNDTLREQIYYRELEEQFGHNRT T LE NS S
AYCHISRAEMNNTLREQIYIRLREHFG-NRLIVESOSS
AYCHISRAEMNNSLEQIYIELREAF G—NETIWVESHES
AYCHLSRAEMNNTLREQIYIELREERFE-NETIYFNASS
AYCHLSRAENNNTLEQLY [RLREHRF G- NRIIVENOSS
AYCHISRAEMNNTLEQIYIELRERFG-NERLIIVENOSS
AYCHISRAENMNHNTLRQIYRRLREEHEFR-NRTIVENASS
ADCHISRTEMNHTLRELIVNRLREQFR-MRTLLENQS S
AHCHI SETEMNNTLELIYNELREQFR-NRIILENQSS
ADCHISRTEMNHTLELIYNELREQFR-NERTIILFRQSS
ABCHTISRTEMNHALRLIYNRELREQFR-NREILENQSS
ADCHISETEMNHNTLELIYNELEEQFR-NRTILFRQSS
AHCHISETREMNNTLELIYHRELREQFG-NRTILENQSS
ALCHLSEGEMNETLREELIALRLREQFR-NRILAFNPSS
ADCHISEGEMNETLEEIAIRLREQFR-NRTIAFNSSS
ADLCHISEGEMNETLREREIAIRLREQFR-NREIVENSSS
ADCHISEERMNETLRRIYIELEEQFG-NRIIVERD S8
AHCHLSEEEMNETLRERIYIELREQFG-NRTLYEFNP S8
ADCHISEERMNETLEEIYIELREQFG-NRTIVENDSS
ALCHYSRGOMNETLE QWY RELREQYGCLNRIIAF RQP L
ADCHYSRGOMDETLE QWYRELRE QY GCLNETIVERQE L
ABCHYSEGOWNETLE QY YERELEE QY GTNET TWERQP T
ADCHYSEGOWNRTLE QY YGRLREQYGINRETIVERGE L
ADCHYSGEOWNETLE QY YEN LEEQYGTHRET TWVERQE T
ADLCHYSREGOMNETLE QW YBRELRE QY GCLNETIIVERQE L
AhCoiwmrakWontLhkgiv-kILBegf-—okTIvFogem



Visual settings within the Cn3D macromolecular
structure viewer highlighted the V3 region of the
gp160 quaternary protein structure




Three nonconsensus amino acids along the
iImmunogenic tip of the V3 region show consistent
variability with previous studies: Kwong and

Andrinov
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BIC G vqcthgirpvvstqlllngslaceevy rsdnftnnaktiivqlkesveinctirpngntrksihigperafyttgeiigdirqahcnisrakwndtlkqgiviklreg P fan =dp E nsaqlfr
spreknigezgktlisvsqlelgdsgtwtctvlqngkkvefkidivy
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Three nonconsensus amino acids along the
iImmunogenic tip of the V3 region show inconsistent
variability with previous studies: Kwong and
Andrinov
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