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dgLs35¢m0

0900 5g@YoEmds

503/dolo LoBMYSMYIOH030 X 965330l BWMBIYOO 36MHMdgdo.
3990056930 gMgdol 503/doLOL gHMMdIWoz30 3OMaMsdol (UNAIDS) dmbsigdgdoom
2013 9l dbmyEomdo s@sdosbols 031bm©IBR0EoEOL 30MmLlom (503) 0bxgooMgdmwo
0oym 35 doerombo s@s30s60. 2013 gl Abmgeromdo by I0bxoE0MH©s 2.1 dogrombo
50530560. (UNAIDS, 2014) xs6860Hm9gemdol  dbmpwom  mOysbobsgool (WHO)
dmbs39990000 1033OEMdOL (994356 FoBYHJOL TMEOL s03/doELo 89-6 SO DY
dbmxyEomdo, bmwm S0 Jgdmbiogargdol 439969080 ol Logzowol dgmeg (odyzsbo
dobgbos. (World Health Organization, 2014. ) 2014 {ieools 31 9399060l dMsMgMd0m
LogoMm39emdo MgoLEHM0MYdME0s 503/doLob 4 697 99dmbgg3zs.

BBH0MIGHOMZ00Lo  (503) 360935053 JO0L  958myqbgdsd  3b0d3zbgarmgboco
99583065  503/80LMOL 535300000 535MBS S 1OIZPOWMBS O QIBIOMS
Lomabeol boby®mderogmds. (Hammer et al., 1997; Mocroft et al., 2003; Palella et al., 1998;
Sterne et al, 2005) 83mMbs¢emdol 9x39dBHOMIsDY Fg0dwgds b69ao@0MM0  gogwgbs
0dmbomlb 503-0l MHgBoLEBHIBEHMDST S6EGH0MYBHMMZOOMBMWO 36935653 9O0L B0TsM™, (3
93996065 Mmd0L 1)9539dEH™BOL Bozdsm bdoMo doHgbos. (Bannister et al., 2011; Cozzi-Lepri et
al., 2012; D'Aquila et al., 1995; Gupta, Hill, Sawyer, & Pillay, 2008; Japour et al., 1995; Kozal,
Shafer, Winters, Katzenstein, & Merigan, 1993; Mtambo et al., 2012; von Wyl et al., 2009)
099 gdol 308 M9HBoLEBHIBEGHMdS Fg0degds 39630mMEIL F3MMbIETMdOL O™, 6
35309630 890dgds ©s0683030MHIL MHYHBoLEIbEHMwo goMmlom. (Hogg et al., 2006; Palella
et al., 2009; Tang & Shafer, 2012) 93mMbs¢mdol ©9x39dEH™ds  36EHOMYEHOMZ0MHLICO
36935653900l 900sMr  503-0b  MHDBoLEIEGHMBOL  godm  IOMOWGIL  FoMTmoygbl
Lododmggermdo, OMIgds3  obgzg Omamea  dmgwl  dbmgomdo  msgzo  oBobs
3BBH0MIGHOM300Lo 309356053900l bgedolsfizmdmdol BMEabmb goma. (Pillay et
al., 2005; Richman et al., 2004; Tamalet, Fantini, Tourres, & Yahi, 2003)

058¢gd0l 80dsmm MH9HBoLEGHI6GHMIOL LGsmo - MBoLEBHIBEGHMdOL 3HMmBowo -
090dgds  2oblbgogzgdmo  ogmli  503-0b  bbgoolbgs  Lwyd@odolsmgzgol, Moy



390350000690 Mo Mbs 0dbsl 563 33MMbsemdol LHimeMo Ggg0d0l dg@Bgz0Lsm30L.
(Brenner et al., 2003; Grossman et al., 2004; Palma et al., 2012; Tang & Shafer, 2012)

503-0L  96GH0MYBHOMZOONMLMEo 3093593 Jdol  F0Tom  MYBoLEBHIEEG™MdOL
33093900l IOz qlmds gbgds 306MHLol B LdE03L. 396306 gds®O  J39969dols
MdM53w9gLMdsd0 30 EMI0boMmYOL 30MHMLOL Lbgs, 9.(. 9®o-B Lmd@039gdo s 3 Jagybgddo
3bGH0MYGHOM3060MLbImo 360935053 J00  bgds  Fshmm@  bgendobsfizomdo.  s03-0b
U0 GH03900L  2o3MEIWgds BodoMm3zgemdo 56 M0l Bodmm Jgufogwrowo. 390039
30939096 gBmo  0bggdsomco  dsmmermaool,  dolLols s 3wobozm®o
03996mmmyool  Lsdgaboghm - 3ModBHolzmwo 39b@G®oL dogém 1998 -2003 Fargddo
BoGo®gdmeds 93069 9oLdBHd0560s 339350 9B396s, MM LogoMmzgermdo  Y439wobY
293039 gdwos  503-1-0b bLBdG030 A (70%), M@Iwol Ao  J399obsdo  sbY39
G063 oMgdl bdG03qd0 B, C, CRF18_cpx. (Zarandia et al., 2006) 53 3309350 51939 563965
3063950 MHgHBoLEBHIBGHMOOL  4%-0560 dsh396909w0.  mdgze  sLEb0Tbsg0s,  BMA
33093530 Bs®mvemo ogm dbmem 48 503/d0bom 5350IYnBo, Mog M 0gdds Mbos 396
09935 BoGOEool LOWYMGBOE LYYOISML. FoMEs S3oLY, 33930l BoGsMgdol dgdama
939956590 8608369c0m3560 (3300 gd9gd0 b, MMM 930©YI00L gobgomsmgdol, oy
Lodobybm  ©MBoLIdogdgdolL  godwrogMgdol  JMmmbom. sy dsgswoms, 2003 Hgrmsb
39050900 3609369crmzbo 0dsBs LJgbmdMozo abom 0bxozo®gdol 99gdmbgznlzgdds,
bom Bo63m3H03900L 0609d300)M0 dmbdsmgdom 0boxzomgdol d98mbgz93d0lL bggoMomo
oo gmz9wfror®o 3090mEmdl. 53 (3300005l FgLsderms Bgasg3ergbs Imgbobs
939956590 306306 503 bOEH03900L gobsfowrgdsby.

2004 §eosb  Logohmzgermd  306M39gwdd @ XIO-XIOMO0  9OHDIEIOTS
50dMbo3Egm 93MMm30L Mga0mbdo MBOHMbzgwym O3 I379MObsMdIBY MbogzgdLs MO
bgdolbsfigemdmds. 935l Mool  360d3zbgwmds  odgl  s0g3  M9HOLEBHIBEGHMdOL
393039900l 3Mmbom, Gy 6593Mbswgd, obg 55653 3M@BIwgd 3m3s309ddo.
LSO YOME0S, OMT 503 HJHOLEHIBEHMOOL 493039900l M350 BoBgbo LHimGMgw 63
93996065 Mmd0L EOHML 503969390 MHgBoLEHIbEHMds. (Blower, Aschenbach, Gershengorn,
& Kahn, 2001)



50 396M9dmg0gd0lL  gom35¢olobgdom  Asdm033900  Lods®mggwrmdo  503-ol

dmg3M@MHo  9300930mEmaool @  MH9BoLEBHIBGHMEo  FBHodgdol  293MEIXgd0L
d9LHogeols LsFoMmgds.

d0bsbo
500530560l 08bmEanoEoGOL  30MWLOL  (503-1)  49bgBHO3MMO  BH039doL o

69B0oLE 996G 9F5900L 3530390 9d0L TguHagers bodoGmzgermdo.

doM005EO 53356900

1. 503-1-0L BmE93MMo  g30gdommaools  dglfogars  LodoMmggwmdo s
A9609630900L F9z35L9ds 2006-2013 §f. 3gGomdo

2. 503-1-0b "g90533990L 3eslEgMgO0L" BowMaqb9gEH03M0 sBswobo

3. 503-1-0b 306395 0/355(399w90 M9DBoLEFHI6EGHMdOL dgLfHogams
BBH0MIGHOM300MLMwo  3M35M5GJO0D 5096503 OBsgd  3530963Hg0do o
G9b9b30900L Jqg35ligds 2006-2013 §f. 3gMHomobo

4. LBodom39mbm3z0L  Tsbslinsmgdgwo  s03-1-0l  MYHBoLEIEEGHMdOL  IBMmBowOl
50096 BGHOMIAHOMZ0OMLMmo 30399 BHJoom  I3MOboermdsbg  dymxy
35300690380 (2005-2013 §f)

1599360gMHM Losbemg s 3G VoMY

B3gbl  FogH  BoBoMgdmem  33¢935do  dglfogeoe  0dbs  LodsGamggurmdo
dm300399woMg 503-1-0b FESTgd0L  39bgBH03MMO  ™M30L9d9MdGd0, To00 FmMol SM3
3900035396)9d0Lodo  OHBoLAHIBGHMBOL  2ob305MGOSLS @O 233O EIEYOILMD
©539300690Mmo  bogombgdo.  33e0g358  dmoggzs  2005-2013 (. 3gGomo s 411

503/80L00 5350039mR0. HoMImygboo 33¢930L Focygddo:



1. 99x35L989 0465 503-1-0b 29693H03M0 FH03900L FogM(39gds LodsGmM3gmdo @
A96@09b30s  OHMMs  9bogErMdsdo.  QoboLIBOZMS  J39ysbsdo  BME0Mm3IMOMY
©™30656¢HEm0 9353900, MMAMOE dowosbo 503-1 3m3Mws3ool mbyby, oby

39390 GHOLZOL X A339gd0l Jobgz00.

2. 30639mo@ 9©0IMBO39wm 93mm3ol Mgyombdo QsbbmGmEogws 9., 3953990l
33LGgM900L“ B0EMA969BH03MM0 9b5¢0B0o, GMIWOl Gotywgddo Fggeligdyen
0g6s Lbbgoslibgs ®ob3ol xawRdOL 306M9d0E Fm3m3gdM 306Mvlols JEsdgdL
dmOob sOLYdMEo 29693H03MM0 393006930. Fglodsdols, As6oLIBOZMS s03-1-0l
3953990L  ©0bsd03s Lbbgoslbgs xaMx39ddo s 893dsgzs  093mIgbs30gdo
Lo3sbbm MBOLId0GdYGOOL golio@sMmgdMS.

3. 9983090 0dbs  96653MMbsgd 3530963 gdT0 306139050/ 39)0O
9BoLEIBEGHMIOL 253M3)EG0S @S FoBOLLBEZGMS 503/oELOL F3MMbsEMBOLS
dmgwol  9mHm3zbmmo  3MMmaMsdol  9R9JGHMIOMds  s03-1  M9HBolEbEGHM™dOL
500m396900L5 s G90Mao go3MEIgdol 3609396300l 3Mmboo.

4. 30639mo@ AbmBEomdo sOfgMow 0dbs 50dmbsgwgm 93Mm™m30l  MHYRO0MmbLy s
Lododmggemdo ImEoMzmwotg 503-1-0b A 19dEGH030LsMZ0L  OTsbolinsmMYdgEO
139308309900 HIHBOLEBHIBEGHMOOL 3OHMBoW, OHMIgWoiE SOLYOMEo dmbs3zgdgdom
dbmwmE 59 1OEHO030LMZOL SMOL HTbILOIMYOYEO. QU dog0sb 8B0d3bgEm3zs60s
503 939Mbomdol Mm33H0doMo  doamIgdol  obloBMgMoLsmgols  0d

39MOROBOME 5695¢90d0, BooE 90b0dbMwO 1YdE 0305 o339 gdMEO.

00@gdIEwo 899900l LsxdggewDy 99ddages 3mbiMydwo Mg3:mdgbrsgogdo,
OHMIJN 39b6bmM309wgds 3600936903560 OmamoOg  3wobozméo, obg
LOBMYSOMIIM030 K IBIOMYMBOL 3Mboo.

Doedmygboo 33eg3s 3603369c0m35605 965 FBMWME SYOMIM030, 565390
LogMMsdmMobm  dsbidBodom. B3zgbo  33¢g30L Fggagdo 3603369 m3z960  @ToEGdSS



ABMREOoMm 25dM30EJ05HY s 90dwgds 4omM35¢olfobgdmwo 0dbsl xsbIGMgEMdOL
dbmgomn mOmysbobsgools (WHO) s dolols Loghmsdmmolem sbmaoszool (IAS) dogé
503-0b 3MBHo30900L sbsro Logdol Jgagbols s MIBOLEIEEHMOOL BHILEGHOMIOOL o
503/8olol  839MbsEMdOL  sbowo  4s0Ws0bgdol  Jgdwmdsgzgdol MM, 3393580
3590g9gb9do Lobxgdol IBMILOMOBdMBM33wgobols 5s30L () Lgdzgblgdo Tg@sbogros
589 x96s(330L Bozombocr®mo 0bLEoEHWMEJdoL (NIH) 39693032960 dobogrols dmbszqdoms
05bsdo ,,GeneBank“-do @y bgardolsfzmdos d9360gMgdoLsm3z0l Abgomls dslidEedoom
3MBOHO IMERMIoMGMIOLS s 39babiEogdol 99xisLgdolsm3z0L.

359mg39969dmeo IMHmagdo

Characterization of HIV-1 subtypes and drug resistance mutations among individuals infected
with HIV in Georgia. Dvali N., Parker M.M., Chkhartishvili N., Sharvadze L., Gochitashvili N.,
Abutidze A., Karchava M., DeHovitz J.A., Tsertsvadze T. ] Med Virol. 2012 Jul;84(7):1002-8.
doi: 10.1002/jmv.23269.

Distinct drug resistance profile of HIV-1 subtype A strain circulating in Georgia. Dvali N.,
Chkhartishvili N., Karchava M., Sharvadze L., Tsertsvadze T. Georgian Med News. 2015
Mar;(240):19-24.

Molecular tracing of heterosexual HIV-1 transmission in Georgia. Dvali, N., Chkhartishvili, N.,
Sharvadze, L., Karchava, M., Tsetsvadze, T. Georgian Med News. 2015 Sep; (246):54-59.

2459mUsd399bgdes foMagbowo dOmagdo

Molecular epidemiology of HIV-1 in the country of Georgia: Identifying transmission clusters
among newly diagnosed patients. Dvali N., Chkhartishvili N., Karchava M., Sharvadze L.,
Parker M.M., DeHovitz J.A., Nelson K., Tsertsvadze T.

@0oG9M5EHIOHOL Bodmbongs

d9d9b0wo  006Mm©IBR0E0EOL  LObE®MAoL (JoLo) Asdmd[zgz0  SST0SBOL
03996Mm©95030GH0L 30090 (503) ML WgbEogz0Mmlo  MgBHMMZ0MMIGIOL MY IbOIL
(05030l 3esllogozsaos VI) (Baltimore, 1971; Douek, Roederer, & Koup, 2009; Jetzt et
al., 2000; Weiss, 1993). @963 0306mLwer 0bggd0sl B3901egd®og sboliosmgdls ss35w9d0l


http://www.ncbi.nlm.nih.gov/pubmed/22585715
http://www.ncbi.nlm.nih.gov/pubmed/22585715
http://www.ncbi.nlm.nih.gov/pubmed/25879553

Jo™bozMmo  3080bsGgmds, bsbaMdmogzo W bGHMo  3gMom©o  ©d  30MHLol
396LoLEI6EHIWO H93e035305. 30OHLBO 5Q5F0SBOL MMYIBOBIo JgFMol 989 SB0SBYBL
MO560Bdol  0dMBME  LoliGgdsl, ol Fggaos3 0683030MYPIWME  306L  5EZOWS©
»Bb6gds Lb3@slb3s 06639300 /56 LoALOZEMEMO 5350 ds (. (39633539, 1999).

SMLgdMBOL 503-0U MEO BHo30: 503-1 O 903-2. 503-1 MBOM 253MEILIOIPOS
B3WMBIIOSPO 3000609 503-2, HMIJWOE JOMOMOIPIE 33H3Y0S SVIMBOZW IO 5B 350
5 0f1393L 6530905 3d0Tdg 99350 gdsL. (Marlink et al., 1994)

503/80o 30603 30M39wo@ SOfigMgl 599030l FggmmgdME Eo@GH9dT0
1981 §gemls, H™gLss ByoBgo 0dbs oogbmliGo®mgdmeo oligmo 0830500 H535709d0L
65996089 990mb3z935, OHMYMM0EsS 36930mEoLEMMO 36930Mmbooly s 393MmTol Bo® M.
(Center for Disease Control and Prevention (CDC), 1981a, 1981b) 1982 {jgel 8olo 5dd
©5535@JOOMS  3MBBHMMMOols s 369396300l 396¢®ds  (CDC)  mx0E0swes©
©9M9R0LGHMO0MS  OHMYMEOF b ©95350090s. 1983 {gerl doliol gsdmdfiggzo 306HLo
IONOOMMI© 0gbs 950dmBgbowo LExg®mIbaqgmls s 5dd-do.(Barre-Sinoussi et al., 1983;
Gallo et al., 1983)

503-0L LGNGO S LEogmEbarm 303w0

503 bLBIOMLYOMOO FMOToL 30OMBOS, OSTGEHOO IbEMgdom 80-10060 -0s
390393L M6, B39 9gd6m03 00096EGHWO 9O 1BL30MIE0H MOBdMBM3Wgobols T30l (GB)-ol
dmen9399sl.(Coffin, Hughes, & Varmus, 1997) (bvm@omo 1) s03-0b GBI g9bmdo 990905
9749 6993¢0gm0oLsAs0 s IMoEegl Bod bEOYIEHMOE -gag, pol s env - S MSIMHb0dg
3MLGHOMIBH O 49bL, oo ImGOU tat, rev, nef, vpr vpu (vpx 503-2 -90). (bLvyGsmo 2) gag -
3960  93Mm©0MYL  gag 3Mmo3OHMmEGHgobl, Mmdgwog dmbsfogdl 306HLol  3oxBoEOL
39496580, 306LoL b5Hoes3900L 5Hymdsdo s 30Ol BYI30OHDBY Fo®LOL 3OHMEgobols
M060b9gds80. (Hill, Worthylake, Bancroft, Christensen, & Sundquist, 1996) pol-4960, 5699
300d9gM5Ds 53000090l 306vLol BgMINBEJOL: FgdMHMBIdom 9B M3 BHEMIBLIMO3EH Db
(RT), RNase H, 0b639a6sbsl o 360HMm@EH9oBsb. env - 49bo 9300000693l gpl60 3693m6LbmE
36OHM@Egobl, MMIol Esdomsz Joowgds 3060MLoL d93cmsdo dmbsfowrg 2 3GmEqobo:
gp120, ®mdgeog v393d060gds CD4 693933 mOL s gpdl, MHmIgwoi sGol dgufgzol
1odB™Go.(Allan et al., 1985; Frey et al., 2010)



LMoo 1. 503-0l 539049 gds

ap120
ap41 \ lipid layer

host cell proteins

p17 matrix antigen

integrase

pes o
p24 core antigen HIV-RNA

reverse
transcriptase

P7 gag

pyser: (Hoffmann, 2012)

U500 2. 503-0L 396mdols bEGwydEHmes

1921 2086 radzd 1168
1 T80 1186 1879 2134 5041 tat 378 I 8797
1 [0R] [T e 7 [ ]
F Ta4 2 pi/1 2e02 ESE] 8469 9417
R gag— 5831 18062 8378 2086
A 2 oo B ] [=um
M G045 6310 rev 8653 8718
E 2085 2253 2550 3870 4230 5558 15970 6225 7758
3 {prot p51RT Eﬁﬁfﬁ | patint | [I | gp120 gpd1 |
pDI 5006 5850 8045 env B795
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 9719

pysea: (http://www .hiv.lanl.gov/content/sequence/HIV/MAP/landmark.html)

503-000 MXEMIOL  06x30E0MGIOLIL  306MHMLOL  FIMLOL  dozm3OHMmEgobo gpl20
“9OMEY0s L5B0BbY WxOgol CD4 My393G™MOL s Jgdo30b 3m-M9i393GHme CCR5- M-
GOM3M MYx6H9gdol d9dmbggzsdo s CXCR4 G9393GH™mOL T-GHOHM3meo M) M9gogdol
99dombgggsdo. (Este & Telenti, 2007; 0. 3960333539, 1999) gp120 - ol CD4 9mg3mesboeb

10



309Mm9d0L 999y 30MLo 9MFydol oL30bdgeo MR MHgOL FoOBL S 0FMYds dsldo gp4l
36O™Egobol bLsdMswagdom. (Frey, et al., 2010; ». 39633939, 1999) (LwyGomo 3) 30MH0mbols
2oOLOL 53560308 s MXMIOL FOGHM3WIHTsdo Imbzg®ol 8909y 30MwLol GBI
SLOMEOL FoBHMoEol MMl s B9Mdgbd dgdMHbgdomo (1399-) GHMBLZ3EHIBsL (RT)
39039™d0m bgds MmOLB30MI0s60 3OM30MHMLwo ©bI-ob Lobmgbo. (o®mdmddbowo ©bHI
d9Lodargdgos  39MLOLEGH0MIPEIL  9M50bBHYAO0MGOMNmo gmGPdomn b 39gMAgb@
0639365 sb LydMogdom Jgodwrgds 0bEHEMoMEIL X Mgl ©BI-do. LHimMgo ©bI-ol
0639365305 3s1306deol 24969303296 Fsbogrsdo [omdmoagbl 306MHMLol 3gMLoLEIbEo0L
doMoms 894o60baL. (Hinz et al., 2010; o. 396335d9, 1999)

LYYIMH0O 3. 503-0b LdbogmEbErm 303o

Cellular DNA

transcriptase

Integrated A ¥
proviral DNA J AP NS

Genomic
N mFiNA gt f ~ ANA

receptor

5 et Fusion

Budding Protein synthesis,

processing, and assembly <
Mature HIV virion

pyseea: (Fauci, 2008)

306060L  LsbogmEbwm 3030 bollosmgds  M3E035300L  goblsgMmegdom
dowowo Mbsmoo (Wei et al., 1995; Wolinsky et al., 1996), d@sgool (Malim & Emerman,
2001) s 693mddobszools (Jetzt, et al., 2000) domswro MbsGom, HMIgwrog dsbdobderols
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09b® 35Lmbmsb (Choisy, Woelk, Guegan, & Robertson, 2004; Wolinsky, et al., 1996; W.
Yang, Bielawski, & Yang, 2003) g®omo@ 0f393L 3060LoL 56539 gdMO350 OO
36935¢0x9MOM36000L  Homdmddbsl  (Robertson, Hahn, & Sharp, 1995) Gmam®a gooo
dsb3obdgols (Taylor & Korber, 2005), slggg 6Mogsero dslldobderol mbgby. (Archer &
Robertson, 2007) ULHm6Hgo 3060606 sbgomo I60635¢0x3960m36900055 4963060 ™MdgdMwo
3060L0L HMAMOE boMaMdwo30 s 39OLOLEIEEGHWMWO 0bggdisos Gow3gme dsbdobdgwrdo,
51939 Lo EYoLME 3609396300 O MYMS30IE0 35d306900L 56 SGLGOMDS (0. 39ME39Y,
1999)

503-0b 2969303900 IM35¢xz3gMHM369ds gMmo dslidobderol mby by

503-0b5m30L  E5FsbsllYMYdGE0 2969BH03MO0 M350 RgMHM3bgds AlysgLos bbgs
w9b@BH03060mlgdols (Artenstein et al., 1995; Buonaguro, Tornesello, & Buonaguro, 2007;
Geretti, 2006; Jetzt, et al., 2000; Robertson, Hahn, et al, 1995). @a969&03960
3653500 x39MM36005 29b306HMBYdIM0s 90090 BodBHMEOd0m: 9) 03 - o RT 19639bEoL
99(300M3900L5030 J0EMY30E0 3bgds; B) 503-0 MY3e035(300L Foowro bLobdo®mg; wgdo
©5bwMmgdom 10 3o6Hlol Foedmddbs; g) APOBEC3 s dsb30bderol bbgs dm@sggbmdo
29JBHMOHIO0L Bgdmddggds; ©) RT 89Mdgb@ol doge dgdcrmbgdomo @GH®MmblzMogsool
©OML  dGH®OoEoL  dga3zeol  MbBsmol  godm  49bgBolzmdo  M93mddobsgool  Fowewo
A969630s; 9) 039bmEmo (bgbo; 3) s0Agbol dgdsboBbdo (Allen et al., 2000; Archer et al,,
2008; Huthoff, Autore, Gallois-Montbrun, Fraternali, & Malim, 2009; Jetzt, et al., 2000; Karlsson
et al., 2007; Salazar-Gonzalez et al., 2009).
3) RT g963d96090L dgaomdgdobscodo domgzoemo 896985

RT 13963963)L 96 9598605 9930003900l golfimEqdol Mbs®o; 535l d039o35M00 396mddo
090@0w™3z560 3993530900, BsBsMGdOLS s WIEY30900L Ho@mBdm]dbsdwg Mg3erozsgools
3030Hg osbwmgdom 3x10° Lobdo®om. yzgwsbg bdo®os RT ggdgbGom (s 960
APOBEC3 -0m) g9dmf399o G - A 8m@s309d0 (Jern, Russell, Pathak, & Coffin, 2009).
8) 503 -0l 93025300l Jssero bobdotg

in vivo 503-b go5Bbos 693035300l dog0sb oo Mbs60; 3esBaol 30MH0MmbgdOL
Bobgzmol ©93w03s305 bgds ymgger Igmeg L.  ©93035300L bodwowm bobdo®mgs
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0.68+/-0.13x10° go6Mombo ©@Egdo. 3wsHdsdo FmE0M3MYWoMmg MomJdol yzgws 300wo
39900l sbrs 063030M9dwo Mg Id0sb (Ho et al., 1995)
) 95L306dEol BogBMMYOOL 3B oabMOBgImJdggds

n vivo 503-0b 93m)3050g Fgodmgds  go3wgbsl  sbgbgl  dsbdobderols
199BH™O900. APOBEC 360Hm@&90bl dgmdenos 459mofigomlb 503-0 eg@seéo 39@sa969%o
3936019690000 GHMBLZ0GE00L OHML 503-0b g9bmdol ©gsdobszool ybom. (Jern, et al,
2009; Lauring & Andino, 2010) APOBEC 3&m@qobols dogH 259mfizgmer 3v@oagbgdl sbiggg
990dmgds  gogargbs  3Jmbgl 9o Fbmewrmo  ghHmo  sb3obdwol, sMsdg  v03-1-0b
ds1306d9Em5 NGOl gz3me30509. (Jern, et al., 2009)
©) 396930399600 693mddobsgos  RT 96%Bodol doghH (9396l  EHGBLIMORE00L MM
3sBMoiEoL 3933wom

396930300 ©93mId0bs30s  AMegoo MBI 30HMLOLIMZOL oMMy bl
3653500 x39MM36000L (go®mb. (Beemon, Duesberg, & Vogt, 1974; Coffin, et al., 1997; Hu &
Temin, 1990) in vivo 503-1-0b 693mdd0bsgool LobdotMyg sGolb 1.38 x 10+ Gg3:m3d0bsz0s
396965300%g, o3 5.5-xg6O  509d53H90s  FaMGH0owm™m3sbo  FMGs30900L  LobdoMgl
396965300%9. (Shriner, Rodrigo, Nickle, & Mullins, 2004) 693030065300 99009350 bgds
X 96LO©0 296MmTols Joaboo LoboMagdem 3MEs309d0L T9MHbg3s S 30MHLOLIMZ0L LEBOSBM
dm@o30900L  ImImEqds. (Galli et al., 2010; Simon-Loriere et al., 2009) s03-1-ob
6930300653058 503 06303060930 306H0L Mbgbg olgmozg 9x39dBHo 943l OMYME;
960G M350 399E53090L s FoMdMmoqbl g3mewy300l F5dMIM390ge doensl; (Shriner, et
al., 2004) w33s, Mbs 500b0TbML, GM™MI FaMEGH0wM3560 FMES3900LYD oblbgsggd0m
93030065305  ymgz9em3z0l 96 03938 068303060990 306MH0L  Mbgby  gobOHO
396930316 36535 R9MM36905L.
9) 03mbméo (j6gbo

30OHMGHMJbomcmo T Mx69gdol sMgMwo 3sbMbo 393006093 Mos 30HLOL
3096 05306 35MRBLMIB, B3 93egbsl sbEgbL 503-1-0 M35 R MM36xdsDY. (Allen,
et al., 2000; Karlsson, et al.,, 2007; Salazar-Gonzalez, et al., 2009) go@m@mdioméo T
WX MJOJOOL 5MJME0 35Lwb0o 2o3egbsls SHEYBL 930EM39dDBY gag s nef yabadby. s03-1-
b 51939 F9bF93L MBIMO M630 IsVFOML FsbgoEMO0BYdIO s6EOLbYMgdOL 3slbls env
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3960L 3039635600509 dsbdo 530635553900l  FMOZELOMOOMO (330 gdOOL
©53MH™3z9000m. (Lemey et al., 2007)

3) 503960l dgdsbobdo

Bobg9b6900s, M3 in  vitro IMHSZ3EXOMO0MO  35LOgOL/QdIGBOL  d90gy  306HLOL
©ILLE OO 3wmbgodo 39603OoL 509b5L/Q0% 9bLO®gdSL. b Nolell
36535boxzgbmM0sbo 3MmEqL0, HMIgEdoa 3993930900 d0MomMgdL byargdome (16935%9
©5 BOHOOL 306MLOL FMOZ5¢BIOM3690sL. (Lorenzo-Redondo, Borderia, & Lopez-Galindez,
2011) s03-1 sbggg 0y4gbgdl Bsb3obderol MYxMgEMwo ©bI-ob  sEgbol  d9dboBAL
06@9365300L GOML. (Smith & Daniel, 2006)

503-0L ©93m3d0b5305 S 39693H03IM0 IM535¢TgMM369ds 3Mm3MEs30H EMbyHY

9330065300l HMAMOF 93300l F5dMIM5390900 doerols 3M0EH03w9wo bodsbo
5oL ol, GmId 693m3d0bs30ol OML bEgds 396930300 0bRMOTs300L  Fo33ws
96»56900L96 29693H03MMs©0 ©ITMMGdIM 306HLoL FFHSgOL dmMob. (Simon-Loriere,
Martin, Weeks, & Negroni, 2010) s03 0b6g9dzool s6bgdmds 56 03ogl s03-0b bbgs dEsdoom
396~ 96 3m0bg3gao0bogeb (Artenstein, et al., 1995) o 9gbodergdgeros, HMAE V)X MIOO
506830300l MO0 Bb35ILHIS 30MHMLBOM S S MOMMYMEo 306MHLOL MBI-0L 3l
X9F30° 399MH™M05bgl gMo sbogw goMombdo.  (Harris et al., 2002; Jetzt, et al., 2000)
dombgog 0doby, M3 M6 bsflowmdmog 0wgbGHMG M63-0l dmeg3meEsl JmMob
93030065305 Bogargdo Lobdo®moo bgds 30O MmO 0©I6GHVO Tmeg3meEsl dmGol,
(Zhang & Temin, 1994) 69330065305 dwoge goblbgoggdmer 9EHodgdl dmeol dsobg
d9L5dergdq0s. (Robertson, Sharp, McCutchan, & Hahn, 1995) 6930m3d0bsgools 990990
390dgds  (o®mdmoddbsl  306MLol  ©93m330656¢ Mo BmMIgdo  LBdEGO30L  doyboo,
13 E0390L FMMOL 96 ¥ amx30L dogbom. (Harris, et al., 2002; Jetzt, et al., 2000; Simon-Loriere,
et al., 2009)

©O90LsM30L F0MYdE0s, ®MI 503-1 069399305l Lomegzg ™ L (3mES mmbo
bbgoolbgs  Lobgmodol  ds08mbol  03MbmgRoEoGOL 30600b  (SIV) 4500539950
3600539000 500305690y (LMoo 4) @ mMo dmoEogl  SIVePtt 25053935 Igm3g
L59939960L ILOHYoLdo, Moz Ho®mdmddbs s03-olb M s N xamxnqdo, (Keele et al., 2006;
Sharp, Shaw, & Hahn, 2005; Vidal et al., 2000) 9600 8003538 SIVgor 500539356 s s03-0l P
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X3IBoL Hodmddbsl; (Plantier et al., 2009) dmeom dmbs399900L dobggoom s03-ob O
X3INBOG MNBOM SHEMLOS STV gor-035b.

bIM5000 4. 503-0b FoMdMIMdoL Gowmaqbg@ozm®o by

S — IB7
o L
MBEB
HIV-1 M/K
T
———HIV-1 M/C
HIV-1 MH
L HIV-1 M/B
— Ao
HIV-1 M/
V-1 MG
L AWIME | svepzen
EK505
HIV-1 N
CAM3
’_’—E[jpggfa
CAMs
- us
| MTiss
GAB2
I Yo
GAB1 J
CP2135 T
CP2139
4| CPesd SIVgor
——7T————— BQ&s&4 ]
HIV-1 P
0 —®—_Hivip
° ——— HN-10

PATS SVcpzFPis

BF1167
Ka22z2
LUz020

Maximum likelihood gomggbg@ozo® bgbg asdmbobomeos 3sgdoto SIVcepz, HIV-1 s SIVgor
939990L dmMoL pol aqbols sbscrobom. SIVepz ULgdzqblgdo 6sB39bgdos dogo ggMom, SIVgor
19gd39bLgdo Af3ebgw, v03-1 M x50 foows, 503-1 N X380 - 30bgM>©, 503-1 O x3)Bo -
ORI ©5 P Xama30 - g4og30bg@oq. 3530 69900 56396908 mmb Gm@L, Losg dmbs Labgmdgdls
MO0l 2053995 5 3000 25930 sd0EBY; Mgmeo fiMggdo 9839690l BHMEHIOL, Lowsog
b 306HLOL 4553935 F03356HgL grMHosby.

pyseo: (Sharp & Hahn, 2011)

503-1-0b M xamxz0o  35Lvbolidagdgwos  503-08  AWMBSWNH  3569F0sDY.
39996060056 $03-1 M X530l 3060 39530390 LEFBOJNO® 3MbML YIMIOSEHOE
69131003500 s BYRBMIZ9W0 Y™ S03-1-0b MsbsTgEMHM3g 356qdosl. (Keele, et al.,,

2006; Worobey et al., 2008) s03-1-0b M x3995830 04mxs> Bowmy9gbgd03sw goblibgsgzgdwmwm
9 296930376 LBGH03s. (Artenstein, et al., 1995; Buonaguro, et al., 2007; Geretti, 2006)
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(Jetzt, et al., 2000; Keele & Derdeyn, 2009; Robertson et al., 2000; Vessiere et al., 2010)
(LB0 5)

bIM500 5. 503-1-0b LydEH039d0

HIV-1 HIV-2

|
T

Group M Group N GroupQ GroupP
ERREERREEEm
A B C D F G H 1 K CRFs

L, 4

D90m» s0fghomo ©93m3d0bs300L FgdsboBdols dgyos ol, Gmd 9 LLwgms®
LB G030l QoM SMBYOMBL 503-1-08 L 3M@Es 54 dmE0MHIMEoMmy ©93mdd0bIbEHMwO
1m®ds (CRF) (Lmeosmo 6), 503-2 s ©59m9bodg vbozswmMo 093mad0bsbEH™Mwo gm®mds
(URF) (http://www.hiv.lanl.gov/content/sequence/HIV/CRFs/CRFs.html). ®mqlsg 306mbols
193G 0390LdMMOLO ©19301Fd0b56G IO 35M0BEHOL o393 bgds FMs35¢ 0bogzowdo
Qo (B39mgdtog  Lsd o6 9@  930HIOMMMPONMOE MO 9Y(3OWJOMSP
05393806093 do) 543 g30gdommwmyom@mo 36033690 mdol  3m@GHgbgoswo, gl sMob
dm300399woMg 6930m300b56¢ Mo gm®ds (CRF). mbogsmr® 6930m300656¢ M@ 130m6dqdL
(URF) o5Bbosm @G gbomomwo 393039 gds; obobo  a3bgzgds
130009d0MMY0YM5© F0OOMP ©3530M0gd Jgdmbggzqddo. (Easterbrook et al., 2010;
Robertson, et al., 2000; Simon-Loriere, et al., 2009; Vidal, Bazepeo, Mulanga, Delaporte, &
Peeters, 2009; Ward, Lycett, Kalish, Rambaut, & Leigh Brown, 2013)
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http://www.hiv.lanl.gov/content/sequence/HIV/CRFs/CRFs.html

LMEBOMO 6. 503-0L FMEOMIME0MY 93mdd0bIBEMEO BMMIGdOL BmBs0IGO
LOOIIOTO

LTR LTR LTR LTR

CRFO1_AE Dukm —E-gl CRF15_018 .—“—IW-

tat tat —-“'
= — q
CRF02_AG D [=——=1] —l h ? =] CRF16_A2D - E 1
wrosse _-=|':'D£:|:F.- i o I:Iqj:l:-:m-u‘:| EE-EF g
W = o
cRFo4_cpx [ | | mummrn =y : |:||I| P19 px || pal T T[D

CRFOS_DF Eﬂl:l CDEII!I :? E[I CRF20_BG % HHJ%
[ o s s — | (1§ ] | ]

s con [y e M Y ]
N f— N 1 I - e |
R — N 1 [N PR =%
s . [ ] mmmy PP e By = W
annco =g AP e Ml e
SN - 1 N T
e L L e oF p A
arss.co [y S P

e e B R

pyseer: (Buonaguro, et al., 2007)

503-0L bY9E 03900l s M93mF30bs6E o BMMTJOOL 3530 EIXYds AbMBEroMTo

0od@gL 3393001 IYOEHMBOM, FWMBIWMIE  Y39wsbY 3ZOFIL IOV 0S
503-1-0b LmdG3o C, MHMIgEoE Y39wsHg d9@o@ 33b3Y0s LodbEOJ S SVIMVBOZLO
5836M035d0. dbmxzomdo s03-1-0b 0bggdgool 50% ULfimMgo dsbbg dmol (LyGsmo 7).
B 303 C-b mBEY3L OLOZW YD S (396GHOIW O SRM03580 293039 gOIEo LwdEo3o A
o 693mdd0bsbEGHMwo gm®ds CRFO2_AG. (Easterbrook, et al., 2010) bLwyd@odo A 51939
39360399005 396GHMIMEM s 50IMLIZID 5BM03T0 O SVTMVBOZge 93BM30L
J3946903d0. (Buonaguro, et al., 2007) 503-1-0b B 1103030 ©m30606M90 obogwrgom 93GMm30l
5 PO©Oomgm 5990030l J39y690do. (Balotta et al., 2001; Geretti, 2006) dmE063090M]
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6933006560 3mMIgdol 4930390905 AMmBoMmTo Eosbwmgdom 20%-l dgowpqbL
(Galli, et al., 2010) s CRFO1_A §o63m50p9bl ¢rm 35006 13caM3ol bodbego s@dmbagargom
590580 (Menu et al., 1996; Motomura et al., 2000; Piyasirisilp et al., 2000) coo CRF02_AG
©OLO3EI0 O LGN -39DGHOIWME 58303500 (McCutchan et al., 1999; Montavon et al.,
2000).

LMEomo 7. 503-0b bYBEBH03gdOL s IMFOMIMOcY Mg33d0bBEHWWO BMEOTYdOL

2936039 9ds AmBEomdo

B crroi_AE
] crroz_aG
B crro3 a8
|:| Other combinations

10%

pyseer: (Hemelaar, Gouws, Ghys, & Osmanov, 2006)

503/dolo dbmxzwmomdo

3990056980 9MHgdol  503/oElLolL  gHMMdoz0  3OMaMsdol  (UNAIDS)
dmbs3999000 2013 {garl Abmzeromdo 35 dogrombo 503 06830306093 530560 0ym.
(UNAIDS, 2014) s3>0 v36530qLbmds — 24.7 doeobo 50530560 — bd—-Ls3sGrvamo 536030l
©9300bdo 3bmgzgmHMdEs (LyMsmo 8). UNAIDS-ol dmbszgdndoom s0dmbsgego 936Mm3obs o
390G MOO  sDool Mga0mbdo, ®mIgwoi dmoEegl  YymBowo  LsdFmms 3530060l
9394690, 0653030MGOME0s 1.1 BoEr0Mmbo 50530560, Fomysb 85% mE J399sbsbg - HMLgmLS
@5 19365065%g dmOb.
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2013 Hgeol dbmxzwomdo by Es0bxzooM©s 2.1 dowrombo 5sdosbo. sbowo
39900b393990L bErMgd00 95% sdsO s BdMsEm Jgambiagergdols §39ybgdbg dmob.
(UNAIDS, 2014) xs606:009mdol  dbmgwom  mMasbobsgool (WHO) dmbszgdgdom
103300MdOL {odyYz56 JobyHBIOL IMGOL 503/doELO T9-6 SO Bgs AbMBWOmIo, berenm
050 d99mbagargdols 4399690830 ol Loggowol dgmeg (odyzsbo dobgbos. (World
Health Organization, 2014. )

bIM5000 8. 503/30ELOL 93MEIEgds ABMBEOoMmIo

>@0nbogrmgom ©d

3nb S>Dod
B(’)(ro?mgm ©d @HRErgmo o 1.1 doemombo
{§5‘"3 [980 000~ 1.3 Bogrombo]
[2:0 60@0016 ; 0 8ogrombol
)OO 05
>Godoly bpzolsagonbo :%2@%33,3&3@@
25 00 160000 = 330 000 5P0d s m39pbos
[230 000 — 280 000] [16 000 i 4.8 dogmombo ]
4.1 Bocrombo— 5.3 Bocrombo
Bmd-LodaGomero
30660 5 24.7 8o
1.643 OO [23.5 Bocrombo- 1261
{14 Bacrombe —2.1 dotrombo]

dormombo)

begem: 35.0 JoEoMbo[33.2 dorombo — 37.2 docrombo]

pgsea: (World Health Organization, 2014. )

503/80Lo bsgsGrmnggermdo

Lododrmnggemdo $03/dobols 3oMH39wo d9dmbgglzs 1989 fgwl godmzgeobs. 2014
ferob 31 9393360l dIMbs39990000 Lods®m3z9wmTo MgaoLEHMmOMYdME0s 503/doLol 4 697
090mbgg3s, Fomgob 3 449 3530 o1 248 Jogros. 503/doLol Jgdmnbgzg3900L LogsMsE™
Goibgzos 6 400.

39653690 Hagdol  ©obsdogs  Fomomgdl, MmmI  J399sbsdo  50bodbgds
503/80LoL  sbowo Fgdmbgzgzgdol Bgwro, Bopa®ed LEBOWMMO BOEs (OsMTs 1).
9300093008  BOOL  FHgbwgbgool dombgsgzs, Lods®mzgwmdo s03/doLol  sbowo
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d9dmb39300L 53969090 3609369crmzbo bo3ergdos  gmxaowo LsdFmms J39969dols
3b65¢0mao0mE Lodwmsmm 358396909096 gsMgd0m.
©053M535 1. 503-1-0b sbsewo Jgdmbgzg3900L Mom@gbmds BodsGmggmmado

600 -

500 -

566
526
490
455
424
385
400 344 351
276
300 242
200 163
100 79 93 95 100
4111
0 -I T T T T T T T T T T T T T T

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

sbagend 98:mbygygdob Gameobgeuds

pgser: doobolb 39690, WHO/Europe

Lodo®mgganmdo 503 06939J300L goo3900L 2Bgdol Jobgz00 306039 SEHOWDBYs
656303039008 0609300 dmbdotgds - 49.3%, 9909y Mol 3939 mYJLsEIHO
3MbBGogd@o - 41.7%, 3m3mlgdLwyoewmo 3mbEed@o - 5.9%, 3903 035m0 2Bom (IO
05303%9) 06530306905 - 1.8%, 503 06830300 Lolberol goslbds 0.5%, bmerm 0.8%-
90 506530300900l 3Bs YAI6IW0s (YOS 2).
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053535 2. 503/dolol 899mbgz939d0L 4obsfogrgds gooiEgdol abgdols dobgzom

©>©3byo, 0.8 65630303980
% dmbds69d,49.3%

bobbarob
6 930dogb®o,0.5%
©)OE6-
03303%9,1.8%

3mdmbydiysarm@o
3530060,5.9%

39096mbydipery
®o0 3530060,41.7%

pyseer: doobolb 3969®0

36GH0M9EGMM300vyero (5603) 93MOMbsMds

BBH0MIGHOM300MLMwo  (5M3) 360935653 Jd0L  godmyqbgdsd 3603369 mgboco
39583065  503/80LML 5353000900 935™MBS S BOZZPOWMDS O QOB
Logmaberol boby®dewogmds. (Hammer, et al., 1997; Mocroft, et al., 2003; Palella, et al., 1998;
Sterne, et al., 2005) 1980-0s6 {crgddo ©s0fgm dmbmmgHs3dool Loboo 30M39wo 63
0900035996 0L — Bom3obols godmygbgds (Fischl et al., 1987) dseng3zg 658396900 0dbs,
O3 2093500050  39ML3gdBH03580  BowM3MEobom  AMbMMMs305 NOREN O
9839J&Mo.(Fischl et al., 1990; P. A. Volberding et al., 1990) 1990 {c»gddo gsdmoygbgdmes
O350 09M5309, M3 31939 MIgIy™ 50dmMBbs. (Hammer et al., 1996)

1996 $cr0sb s0fym msbsdg®™mag 9839d@GIO0 3-3083MmbgbEosbo 839MHbscmdols
2309mygbgds (Gulick et al., 1997; Hammer, et al., 1997) 58 o®®olsmngol sG3 939Mbscrmdols
©00MdMEgds fgaroffodo  osbermgdom 20 000 533 MEsML dgopqbos (Vella,
Schwartlinder, Sow, Eholie, & Murphy, 2012) @5 9gbsdsdobs dolo bgendolsfizmdmds
396305690500 3994690830 9B ogm. M39653L6g sMfergmdo LogMHmsdmemolm
06305(303900L, OMAMMOESS FoELMB, FHdIMIMELMBMB O FosM0LMID dMIMEOl
3WMOSMMO0 BMbEO, 593-L 3M9D0IBEGHOL FoELMIb d®IMOL 3MHMYGMsds, ©s bbg.,
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doerobbdgzom 963  93MMbsEMdsbg  bgendobsizmdmds  860dgbgwmgbs  gooBIMIs
5050 ©d BsFMsErM Fgdmbogegool ddmbg 439969080. WHO-L 8mbs3gdgdoo 2013 {erol
dmmb dbmgomdo bvyer 33990bseErmsd By oym 12.9 dowombo s03/doLom 9350Ymy0,
do dmMol 11.7 doerombo 50530560 ©odseo s Bodwmoem G9dmbogegdol J399b9gddo.
(World Health Organization, 2014) 836bs¢omdol 25x356MmMgdol 89gas© dbmxzwomd
0530056 503005 7.6 doerombo 5sdosbols bogzowo. (UNAIDS, 2014)

©O9oLsm30L JoLOL 1YIZMMbsM© 939053900 S 539M030L Bs3ggdols s
0500l 5doboliE®mszool (US FDA) doge wo3gbbo®mgdmmos 24 5603 3609350530
(LGSO 9), GHMIw9do3 Dom0mo 96096 6 3@l b3 gmBomemo
9390LEHBLIO03E OB 0b630d0@HmOm9d0 (NRTI), 565-6m3wgmbBomdo
©9396OLEGHOBLIOO3GHIDL  0b30d0BHMMgd0 (NNRTI), 3OMEHJsBIL  0b30do@memgdo  (PI),
063 9305B5L 0630003HMM900, 9mhgzol 0630d0GHMmEO0 s CCR5 sbGEHsgmbol@o. (Tang &
Shafer, 2012; P. Volberding, Greene, Lange, Gallant, & Sewankambo, 2012)
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bMEBOmO 9. MBs3gMM3ZY 36E0MYGHMZOMLYMOo 36g3565EJd0

Generic name Abbreviation  Brand name (US)®
Nucleoside reverse transcriptase inhibitors (NRTIs)
Abacavir ABC Ziagen®
Didanosine ddl Videx™
Emtricitabine FTC Emtriva®
Lamivudine 3T1C Epivir®
Stavudine d4T Zerit®
Tenofovir TDF Viread™
Zidovudine AZT, ZDV Retrovir®
Non-nucleoside reverse transcriptase inhibitors (NNRTIs)
Delavirdine DLV Rescriptor®™
Efavirenz EFV Sustiva®
Etravirine ETR Intelence®
Nevirapine NVP Viramune®™
Nevirapine extended release NVP XR Viramune®™ XR™
Rilpivirine RPV Edurant®
Protease inhibitors (Pls)

Atazanavir ATV Reyataz®
Darunavir DRV Prezista®
Fosamprenavir FPV Lexiva®
Indinavir 1DV Crixivan®
Lopinavir/ritonavir LPV/r Kaletra®
Nelfinavir NFV Viracept®
Ritonavir RTV, /r MNorvir®
Saquinavir hard gel caps sav Invirase™
Tipranavir TPV Aptivus®
Integrase inhibitors (INIs)

Raltegravir RAL Isentress®
CCRb5 antagonist

Maraviroc MVC Selzentry®™
Fusion inhibitor

Enfuvirtide (T20) ENF Fuzeon®

pysme: (1ang & Shafer, 2012)

Logodmggermd X9 300093 1995 fewosb  ©osofiym  dolol  33m@bsgomdols
Lobgedfoxm 30macmsdol gobbm®ogmgds, GMmdwol gsMywgddo 1997 {erowsb oobgdys
08 @OMOLEMZ0L Mobeglo Bsd3Ma3mbybEH0sb0 563 83MMboswMds. 2004 Herosd JoELmsb,
G093 DMb O FosM0LMID dMIIMOL HerMdIMMO Bmbol bgardghymdoom
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LogoMm39emd 306390 dd @S XIO-XIOMO0  JOHMOEIOMTS  5BMbIZEgm  93M™30ol
6930mbdo  HBOMbggmym s  Fgobos@Bmbs 563 83OBsMdsBy  MbogzgmlsIO
bgwdolsfigemdmds. (Tsertsvadze et al., 2011)

30603900 Mool 937MHbsermdol  M93mIbgdmwo  Gggodo  LodoMmzgwmdo
09092905 2 NRTI s 1 NNRTI 3m38065300Lgob. ©odmbsgo®om sdmoghgdmwo
(d1LEGH0MYOMWO) 3OMEJIBIL 0630doGMM0 06036905 03 Fgdmbgzgzsdo, mwy3o NNRTI-U
39dmygbgds  M3mbsB39bgd0s. NRTI 3md3mbgb@ol Lsboo s9moygbgds Ggbgmgzoto +
9930303060, b bomzmobo + @odogmobo 96 90539530600 + @Wsdogzmobo.
995353060960 goberom M3oMs@gbo NNRTI 99003599630, bmgom bggo®sdobo 30 dolo
S BHgMbo@ogs.

503 ©9BoLEIbGHMO0L J9gdmnbgz935d0 53 93MbsEPMdOL Mg 1000 033wgds 30MHYLOlL
G9BoLGHIBEGHMO0L  3OMmBowol  dobggom. 9g-2 s  dgdpamdo  Gogqdol  vM3
33790b5¢0mdobm30l LoFoMHm 890359963 gd0L sOLgbsero BmoEsgl MMAMEOE 3MMEJSBIL
063000@M™M9dL (@30b653060/M0F™bs30600, 5B5Bb5306/60@HM™mbs3060,
©MMBs3060/M0GHMb30600), 0Ly  Mobaglbo  ®MomdOL 39053096 GHIOL,  MMYMMO(355
o FJM930M0 (063H9M5BsL 0630d0EHMOO), FoMs300m30 (dgMfydol 0b3odoEM™MO) o
9GH®93060060 (5bsero M5mdoL s6ME0).

503-0l m9BoLEGHI6GHMDS 563H0MYEHMMIOMMBMEO 30935M5E GO0l 000560

563 93990bswMmdol 9139d@GHIOMISBY G90dwgds 69a9@0MM0 gog3wgbs odmbomlb v03-
ol M9DoLGHIBGH™MOST 5630MgEHOM306MLICO 30135653 JOOL B0sM™, M3 379MbsEMdOL
995399 BH™d0L Ls3dom bdoMo Jobgbos. (Bannister, et al., 2011; Cozzi-Lepri, et al., 2012;
D'Aquila, et al., 1995; Gupta, et al., 2008; Japour, et al., 1995; Kozal, et al., 1993; Mtambo, et al.,
2012; von Wyl, et al., 2009) 503-1 g58m06bg35 31300l dospswo Lobdo®oom: ssbermgdom
960 693wgmEHool 39MEs30s ©9300353008 303wbg. (Abram, Ferris, Shao, Alvord, &
Hughes, 2010; Mansky, 2002) 3w9¢&sgool dsmsgro bobdotg s 3060mLol Mbsto wgdo
§o63mgabols osbermagdom 10 306H0mbo, Ly gdsls 5deg3l 503-1-U 43900 s9seMMmls
039696 LoliEgdab s byl «Hgmdl s63 M9HBoLEIEEGHMdOL J5b30mscgdsls. (Tang & Shafer,
2012) 563 309356053 9d0l 308sMm0 MHgDoLEBHIBEHMdS 890dgds 256300l 83MbsEIMdOL
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©OmL  (9g9dgboo  MHgBoLEBHYOGHMDs), b 353096G0  Tgodwgds  0bzgoiEoM©IL
©9B0LGHIBEGHMWO 306MLom (2503990 MIBOLEHIBEGMBds). (Hogg, et al., 2006; Palella, et
al., 2009; Tang & Shafer, 2012) ®g%obEgbEvo 306MHLOL 45093995 ©39380MHGONICP0S
30600 MIgGRMOOL Jowsw MoL3Msb. (Borroto-Esoda et al., 2007; Kuritzkes et al., 2008)
939960bswMmdol  gngd@™ds  503-0l  SBFHOMYIGHOMIZOOMLIWO  3MY39M53HYOOL  B0TIM
9BoLEIBEHMBOL  2odm  3MMdEGISL oMoy gbl  LogdoGogermdo, GMIgeds3 0bY3Y
O3 dogewl  Abmywomdo 30 0Bobs  9BEGH0MYBHOMZ0MHMLMmo  36g356M5EHO0L
b9wdolsfizmdmdol BOEslmb ghmoq. (Pillay, et al., 2005; Richman, et al., 2004; Tamalet,
et al., 2003)

L3HYbBMOOL MbogzgMLOGHYGHOL 03 [odwgdolodo M9HBolEbEHMdOL Tmboggdms
05bsdo  ImEgdMEos EYOLLMZ0L  A5dMYqbgdmo  Fsdwgdolsdo v03-1-0b 3bmdowo
69B0oLE 960 39Es30900 (LyMsmo 10). (HIVDB, 2013)

bmEosmo 10. 503-1-0l HgBoLEGHIBEGH Mo 3B 530900 30935MoEJdoL Jersbiols dobggom

Major Nucleoside RT Inhibitor (NRTI)-Resistance Mutations
Non-TAMs TAMs MDR
184 65 70 74 115 41 67 70 210 215 219 69 151
Cons M K K L Y M D K L T K T Q
3TC vi R E Ins M
FTC Vi R E Ins M
ABC Vi R E yi E L W YF Ins M
ddl Vi R E yi L W YF Ins M
TDF - R E F L R W YF Ins M
d4T o R E L N R W YF QE Ins M
ZDV o ek * * L N R W YE QE Ins M
Major Non-Nucleoside RT Inhibitor (NNRTI)-Resistance Mutations
100 101 103 108 138 179 181 188 190 227 230
Cons L K K Vv E \ Y Y G F M
NVP | PEH NS AM DEF CIV LCH ASE LC L
EFV | PEH NS AM DEF C LCH ASEQ LC L
ETR 1 PEH KAGQ DEF ClV ASEQ Cc L
RPV 1 BEH KAGQ DEF ClY L ASEQ C L
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Major Protease Inhibitor (Pl) Resistance Mutations

24 30 32 33 46 47 48 50 54 76 82 84 88 90
Cons L D V L M [ G I I L V I N L
ATVir 1 F IL Vv VM L VTAM ATSF V¥ S M
DRVIr | F VA Vv LM \' F \
FPVir 1 F IL VA V VIALM V ATSE ¥ M
IDVIr 1 | IL VA VTALM V  ATSF V¥ ] M
LPVIr | 1 F IL VA VM V VTALM V ATSF V M
NFV N F IL VA VM VTALM ATSF ¥ DS M
SQVir yM VTAM ATS ' S M
TPVir I F IL VA VTAM ISL Vv

HIV-1 RT and Protease Mutations for Drug-Resistance Surveillance*
NRTIs NNRTIs Pls

M41 L Q151 M L100 | L23 | G73 S,TCA
Ké5 R M184 V| K101 EP L24 | L76 V
D67 N,GE L210 W K103 N,S D30 N V82 ATS,FLCM
T69 D,Ins T215 Y,FS,CDE|LV | V106 AM V32 | N83 D
K70 RE K219 QENR V179 F M46 |L 184 VAC
L74 V| Y181 C,LV 147 VA 185 V
V75 MTAS Y188 L,CH G48 VM N88 D.,S
F77 L G190 ASE 150 VL L90 M
Y115 F P225 H F53 FY
F116 Y M230 L 154 VLMTAS

098900l 300 MHYHoLEHIBGHMIOL LwGsmo - M7BoLEBHIBEGHMdOL 3HmBowo -
990dgds  2oblbgeggdmmo  ogml  s03-0b  Lbgoobbgs  bd@GHo3olomgol, 6o
39035¢0L{obgd Mo  Mbs 0gbsl  93MEbsEMdOL LMo  Mgg0d0L  Jg@Bg30LsM30L.
(Brenner, et al., 2003; Grossman, et al., 2004; Palma, et al., 2012; Tang & Shafer, 2012) s03-0l
BBH0MIGHOM300Mbwo 30935053 O0L  dodsMm  MYBoLBHIBHEGHM™OOL 33193900l
w353 gbmds 9Hgds 30Ol B brgd@osdl. gobgomsdgdso §3994bgdols »amagumglimdsdo 30
©M3doboMgdl 30MwMLol  bbgs, 9.5 905-B  LmddHodgdo s 98 d39ybgddo
BGH0MYAHOM3060MLbImo 369356053900  bgds  Bohomm@  bgwdobsfizomdo. v63
36935653900 0lgm039 9BIJAHMO0s 30HMLOL 5Go-B 13E03900L Foboswdwgy, MMM
b3E03 B-U §obosomdgy. (Bannister, et al., 2011; Geretti et al., 2009; Scherrer et al., 2011)
dm@o30900, MMAgdo3 039396 MIBoLEIBEGHMOSL  LmdGHo3 B-do, sbggg 039396
9BoLEIBEGMBSL Lbgs bydEH0390d0. ™IS, LBMOEGH039d0 goblboggds 9MmBsbgmOLb
139(3083099M0 IMES30900L gob30mMsMgdoL396 JoMg30wgdom (Tang & Shafer, 2012)
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dsbognd @S Ggom©gdo

15330930 3M3UIES(305

33935 9m0Es3®s 068394300 dsmmmyool, doLols ©@s  Jwobozmeo
09996mmyool bsdgabogmo 3ModBHozMw 3gbGH®do MYROLEBMOMdME 503-1 IdOM
353096()90L. 33930l 3gmomdo dgbfaguowo odbs 18 (fawby »WRdmbo 411 3s309630.
991593000 0465 503 YBI0MO 3530963)JO0L 2 X AMRBO:

X3MBO 1: 503 ©YIO0M0 353096390, HMIGEMS3 503-1 06839300l OsRBMBO sglgsm
33093500  BoMm35009  9M99a30569 6 mzobs @ 9O 03ymxygdm©bgb
BGH®0M9EGHOM300Le I3MMbIMdsDY. X aMndo dgoms 218 35309630, OHMIGELMI3
503 06939d300L ©0spbmbo ©igligom 2006 - 2008 (126 3s53096G0) s 2011 -2013 (92
35300680) §e9ddo. 59 xando dg30Lfogzego s03-1-0b dmEg39WMO 930EIIOMEIMA0,
3063950 969 2053990 MHBoLEIBGMds s BZBHIMID  503-0L  "gos3gdol
303LE9Mm900L" B0wwMA969EH039M0 bserobo.

X35 1-30 Bos®rongzol 360@¢gm0w9d900 oym:

- 330 >18 fgaro

- 3530963 6 bs 3Jmbms s6EH0MYEGHMMZ0MMo 839MbsMdOL OLEHMMOs

- 503 30600 OG300™M3s (VL) >1 000 cop/mL

XANBO 21 5BGHOMOIAHOMZ0OMLe  33ObsMdIBg IgmgBo 3530963900, OMIGD3
509603690M©sm 3000 FgGRq0s. 3060LYIEO ) IRMDS ASBOLIBOZMS MMM
3060990 GHZ0OMZ0L F5B396909w0 >400 Sbero/dE-Bg 3399OBsMdOL 24 3306059 6
3060590 IGHZ0OMZ0L  2obLIBMIMsEO  Bsbgz9bgdgro  m3o oL  Fsbsdg oym
396mlsBE3Mgo. xamndo dgoms 2005 - 2013 {ewgddo  sbGHOMgEHOM30MLem
93996065 MdsHg IYmBo s 3060 1dgEgeMdolL 60dbgdol djmbg 193 3s309b@0. 90
X353d0 d930LHogwgm 503-0lL 3BBH0MGHMM306lwo 36935653 9d0lodo
©90L3HIBEGHMO0L 3BMBOO/LYIMSDO.

X33 2-30 BsGInN30l 360G IMH09d900 oym:

- dbszo >18 garo
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- 3bGH0M9gBHOM3060MBme 8390Bsw MDY ymabo
- 503 3060 E30M™3s (VL) >1 000 cop/mL

503-1-0b 949bm@H 03060905

LBobxgdols IMIBsYds 396mE030Mgd0LIMZ0L

330930l MomMgo  IMbsffoologsb gHmx Mo bEgdms 5 dg 396mMo
Lobbgrol s¢qds. Lolbeo AM™M3wIdMEs 36E03MIYMsbE EDTA-U 9993339 Lobyxs6gddo.

Lobbeol 509306 4 Lossmol 2s6ds3crmdsdo bEgdms 3¢sDBTol AoTMYMBS MMsbol
A99396M5¢ M5B9 1,500xg-Bg 20 for-ob 963530mdsdo (396G 0RMy0Mgd0m. begdmes 500
ML 3¢0sBdol Lobxgdol goobsfoegds 3 (30 1.5 e-056 3M0mLob)sGsT0. 3esBdosbo
Lobxgd0 0bsbgdmMms -80°C-bg 9dga0 FmbIo®mgdolomz0b.

30600bvo GB3-ob gJuG®ogaos

d9bobmo  3wsBdol  Lobxgdosb  goOMLlMmo  MBT-ol  AsTMLIYMBO®
3590g9gbgdo 0gm 306Hlweo MH63-0ol gduB®odEool Modmogbody dgmmo.

30029bx9emo H63 - ob gbdMsgpos dsbrsereytmsco QIAamp Viral RNA Mini Kit -ob
350099698000

360H™mEglo 30d@obsMgmds 3HsMdmgdeol 0blEMmmdaool dobgzom s dm3wgE
Sbg @odmogmEmgdmes: 140 pL 3ewsBdol Lobxl 9ds@gdmoms 560 puL dmxnqg@o AVL o
bgdmEs 0630905305 Mmmebol  3Hgd3geodemaby 10 fo. bstg3l 9dsGHgdmes 560 pL
SBLMEYEHMOO gobMmeo s FD0sbo blBsMO 2 @935 4905039690Mm®s (396EM0RMYOL
ROWEHM056 LobxsM0do. Lob)sM9d0 (396GMORMYIdMm©s 1 oo 14, 000xg-BY, 9053 JdMO
500 pL godégisbo dx90m0 AW1 ©s 396¢)O08ma©09gdm©s 1 for. 8909y 995¢)9dm©s dgmeg

o390 AW2 5 395¢®0xMagdm©s 3 ffoo. s9Mhggbo  dx396m0L  doosbo
dmbOIMMGIWI©O BIOIMES  FSEJO0MO  396GHMORMA0Mds 1 -0l 456d53cmdsTo.

ROWEHM0I6 MH63-0l bLbsMTo goslyzsbs Lob)s®SL 9dsGgdms 60 pL godblgwo

dR9M0 s 395GH®ORWMYIdMEs 1§ 6,000xg-by.
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306029bw9emo G638 - 0b 97bAPsg0s Fsbwseredms ViroSeq Kit -ob 3sdmggbgdoor

36MHmEqLo 30dobsMgmdEs dHsMTmgdol 0blEMmmdzool dobgzom ©s dm3wgE
by 98Mm0yMemgdMmEs:  30OMLOL  3mb(396GHM0Mgdol  doBbom 500  pL  3ewsBHds
395®®0x8MA9dMm©s 22, 000 x g-bg 4°C-Bg 1 Lossmolb o63og3wrmdsdo. Lm3gMbo@sb@ol
dmEogdol 9999y bocrgdo oblbgdm@s 600 pL @obol dMnqg@do ©s ym3zbgdms
Mmsboll  39939M0@MEsbg 10 for-ob  gobdsgermdsdo. 8999y  99sBHgdms 600 pL
0bm3OM3owo s bsMgzo 39bGHM®OoBMAgdm©s 13, 000xg-Bg 5fm-ol 25693 mdsdo.
13906536 EHOL IMEowgdol 99y bocrgdl 9ds@gdmes 18 70%-0560 gomsbmero o
395®M0xnMAgdm©s 13, 000xg-Bg 5 (o-ob gobdogwrmdsdo. 300093 9Oombgn
139MbsBHBGHOL  ImE3owgdol 890y  bgdms  boergdol  godmdmMmds  mmsbols
A99396M5GHMM5BY.  dodmygmxzowo  ®B3-ob  bLbsMTo  Aoslivg3zsbo  FIMo  BoergdL
995¢)90mqs 50 pL H63-0l godbligaro.

30029bw9em0 H68-0b 996537305 53¢ 05D 10 gIUAGsHHHolb EasyMag - ol bsd«ys¢rgdoo
36m3gbo  80d@obsmgmds  Afommgdeol  dogh  foMmdmoygbowo  gHm-gMmo
3OMGM3meol  dobggzom s dm3wg sy odmoygmMgdms: 500 pL  3esHds
399009969005 9duG®g300L "3WoEBRMmMISBY oBobOL" 3OMEHMIMET0. 53GMIoGHWIMSQ
2 9w @obolb 9529630l  ©s3sBHgdol  F90gy  badms  063MdsE0s  Mmmsbols
A993965¢ M5B9 10 for-ob gobdsgermdsdo. 063mdsgools 9999y Lobxgdl FsbrsErmes
995¢)90ms 100 pL 3sgbodMo Logrozsl bLbsMo o aMIgergdmEs  93EMIdEHwIOO
99859 309. 350MmYmxoo MHI-ob QobLBs begdmes 110 pL gs3blbger dmxzg®do (EB).

503-1-0b 396m@GH03069gds TruGene HIV-1 Genotyping Kit - ol g59mggbgdom
OpenGene DNA Sequencing Loli@gdsbg

565¢0B0o Im0(3530s 3900099 9B939oL:

1. bs8oBby 63 - ob (RNA) 393900 Hs6l3503g0s (RT) 30203¢7989695629¢m0 @0bF-obs
(cDNA) 8obsmgdsco
TruGene HIV-1 Genotyping Kit-ob (Siemens Healthcare Diagnostics Inc. Tarrytown,

NY, USA) bL53995¢09000m bgdmes 503-1-0b  pol 39680 ©93960L GHGMslzm03@ssl (RT) o
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360HMmE9oBsL (PR) 396900L 533w0g03530s. PR -l Dmdss 297 63egm@Eo©o, boeom RT- b
bmdss 1,680 bm3argm@Goo. 49bgdo Immoglgdwmeos HIV-1 LAV-1 -ob (GeneBank N
K02013) 96m3dol  1835-4678 3mbBoEosHg.  903-1-0b  goblogmm®gdom  dsmso
30dmOHBMwo  dmbgdol godm,  BHYLEH-LoLEHYISA0  godmoygbgdms  Lbgoalibas
36508960900L 656930, H®MmIgero Jogbosaqds 503-1-0b JoMOMs© LdEH0390L.

odmgmazowo MbI 9dsGHgdmos L3gEoswrwemo dsbBg® doduol (MMX) 899339
Lobx s6Mgdl, MHMIgEdos JOHPOOHMMESE d08E0bsMYMIPS MMYMEME M939ML BHEMBLI03(300
(RT) , 51939 320 gM>DBME0 X 9F3MO Mgodi0s (PCR).

LoM9god3om bsM9g30 3HIWIIMEs s 3030IOMPS B3YEOROME HJI3gMGHYINJODY,
(ORTEY 03630 gMGHOEMEO 36050090901  9dg3s  503-1-0 BsBoBby MBI-sb
3003536900l LETMogdIL.  IMJLobM3MgMGHOE  GHOORMLRBIEGJOOL (ANTP) LoZFsmdol
306md90do RT 139039630 sbgbws d0ogMgdemo 3650990900l ©ogMdgumgdsls bsdobby
®B3-0l  goymgdsHy s Foo®gdm©s  3MA3WwgdgbGotwo ©bd (cDNA), 6Mmdgwog
0969moabs cDNA:RNA 30d60b.

L580BbY MBI-0l M939ML GHEMbLIM03300l 890y LaMmgodaom ba®gzo 3bgwradms
@5 bgdms cDNA:RNA 303600l  @©sdws. bsMg30  3M0OWw©Idm©s, 3650390900
0052690m©s cDNA -U @5 3m@o0dgMoBs 535G 0oHIdEs  RMAYEOOL  Mgod30sU;
b9dMm©s ©bT-ob JgmMg dmwg3r)eol Fomdmddbs. sdom bLEOMwgdm@s PCR-0l 3063900
3030, Mol 39099053 J00gdmEs 503-1-0 L¥AoBBY MYEOMbol sliEro MOL3OMSW 0560
©b3d dmgzMms. BoMgzo olgg EbYEIdMEs O MOL3OGMSosbo ©BI 0dEgdMS.
L3 650930 FMHOEEIdMES, 305039MHgd0 9dsg®mgdms Lodobg - s FgMHTI6E)
3m@0dg6OH5Dol LTG0 FoMdO MOMIbMOOL ©IMJLobM3gMEO® GHMORMLRSEJIOL
(dANTP) 56bgdmdol 306mdgddo bgdmms 30M50dgMHgdol oa®mdgergds Lsdobby ©bd-ol
394Mgd5Hg ©5 30009dMS 533e03Mbo. s0)gMowo 3MMmEILo FMdgedmEs 36 3030l
39605300™d580. MOOMGME0 (30300l 9RO bgdMmEs 533e03mbgdol Mom@gbmdols
39065005, 583¢0R035305 F0dEbobsMgMdEs  503-1-0l 296mBols Ibmerme RT-PCR
3650996090l dmMob. 503-1-0b IEr0sbo 39bmTols 583¢0x035305 96 BEJOIMS.
RT-PCR 6959300l 306:0md900:
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Master Mix I

RT-PCR PRIM 7.00

dNTP 1.75

DIT 1.17

RNaseIN 0.58

Master Mix IT

RT-PCR BUF 11.70

RNaseIN 0.58

RT ENZ 1.17

DNA POL 2.90
1 303o 20 3030 17 gogwo 1go03wo
90°C - 2 oo 94°C - 30 (@ 94°C - 30 )0 68°C - 7 oo
50°C - 60 oo 57°C -30 (0 60°C - 30 ()0 4°C -
94°C - 2 o 68°C - 2 foo 68°C - 2.5 o

2. PCR 533¢m0306980b CLIP ligglr960(5985 503 - 1 U39309%02960 3650896980 35899698000

CLIP bgd39606930L 619530590 bgdms me 3oMmser0sbo bd-ob mMmogzg L3oGMswols
19d39b0690s  9ONOOMMWSE. "fords" @ "M3M@Bs"  36M0dgMgdo  dmbodbmmo  oym
Ubbgo@olbgs  BmGmL3gbGHo  Lowgdsggdoo: cy5 @s cy5.5. MmEs  3Ms0dgmo
3006H0©0HBEYIOMPH/935gM90Mm©s ©b3-L, bgdmEs Jomo LmMo ™mM0gbGsE0s: ghmo
361500960 93ogM9dmMs "fowds" L30MHEL, bmg Igmeg -"m39903s" LE0MOEL. 3G15009MJdOL
390 LBobxsMgd0 8903930 X9F30L  IYOIGEGOOLIMZOL  LoFoMm  Mgoagb@Hgdl o
A9m0bsGHME ©ogmJlobmzwgm@GHo GHMHoxMmbEsEHdL (ddNTP): ddATP, ddCTP, ddGTP,
ddTTP. &9dgool 0boEosEos bgdms Lobxol s MmgMdmbEedowMo b 3me0dgMHeBIl
53539000, OHMIGLsGE A9Pb0s Fooeo 5306HMds dANTP-0l dodsdm. GmEs 0fygdms
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BO3WMOO 095309, 3650d9M00 oM gdm©s  LYAoBEY ©HI-I s BEYdIMEs Fsmo
©53MAgagds. 898099 bgdms GgMdobsgos dANTP-ol dodsg®mgdom. sefghowo 3Mmgbo
3639 adm©s 30 3030l 256353¢0Md530. MOMMIMWO  3M60T)MH0EID  F00IIMOS

do005b OO MomEYbmdom 9.§. "GH9MIoboMgdmwo" 3Gmoddo. 30 303wol 9999y
6959305 BgMH90M©s 39056969090 "STOP" blibostols osds@gdoo.

CLIP bgd396069d0b Mrgod300L 306HMmdqd0:

CLIP Master Mix
DNase-free water 79.00
CLIP BUF 20.00
CLIP ENZ 3.75
1 go3ero 30 3030 1 3030
94°C -5 foo 94°C - 20 (0 70°C -5 o
56°C - 20 )0 4°C -
70°C - 1.5 fo

3. CLIP bgg39605980b 3602009950l 9¢799) 3302659 B0 302¢m0s360¢msdool ggembg s

@IGII0s €3 BB 0bELIBOCIBL0 BEroMOIlsgbe000
CLIP bgd39606900L Ggod300L @olMvegdol s M95d3ool 89dshgMgdgwro blbs®ols

5353900l 9999 LoMgodzom bsMgzo 3093 gOmbger HBYMHIdMEs 0dolsmgzgol, GMmJ
dmdbsmoym mMsg0 ©b3-0l BMYTI6EHJOOL 2ob3ow3939ds. 930l F90gy bgdms
06539963900l 25oG9bs MicroCell 500 dxdol 35U9EsbY, MMIgEoE 89039300 YWEHG
obge  3mo0dgmHoHgdME  3:me053MH0WSToEOL  ggml.  3M05300ESTOEOL 390
0o60ngddbos oGO3l BMOYdoL  LB3gaoBomo  bmdom. gqwol  Jgdsygbermdsdo
0900m@s JoMrM356s, MHMIgeoa WBOHWbwwymzs ©B3-0b 496391039390, 9OTsY
9MIsMm9Md5do gmxbsl. 3xn9@mol blbs®ol Lsdwsmgdom bgdmEs ggmol bgs o
J39s  Bofiorgdl  Jmeol  3mbGHoBHoL  F9bsebmbgds.  Bomogno  dsd30L  Bedwgwdom

MOOYMBOMNIQO ©IIMNBEHMwo ©bT-ob 3M96EHIO0 2oWIIA0WPIOMPS 290 sbMmOl
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30950 gd0m. EHT-0b BMSYTI6EJOOL JoGsE00l LoBJIMg 30MPI30M FOM3MEM(30IE0s
53605300l ggedo gmM9gdol BmAols; Mg MBOM 330609 BGMSRYGH0, Jom MROM BJs6ro
3999 YHOYds 0l 56mMmEOLY396. 3MW053MHOWSTOEOL gl dMEMBs3ID sBIMHOL
bbogo 965093s ©b3-m6 99393006090 BMOgL396EGHW Lowgds3L. ©IAGHIJEH™OOL
15O gd0m bEIdMPS BEMMOLEIBGHMEo Lswgdsgol doge Fodmddbowo Lbogol
LoaMAOL QoBMAZs. 53 A5TMBB03YdOL 5B396909w0 FoY3YIM®S LBHTMTom 3EOGBMMTSL,
OMIgoE 06sbogs Imbsoigdqdl. bgd3gbo®madol MomMgmeE Mgl bFoMPIdMES MMbO
Bmo 0ommgMo GHgmdobsGmmo oimdbobmzwmgm@oobsmgols  (ddATP, ddCTP,
ddGTP, ddTTP).

0000990 b5doBboLIMZOL bEgdmEs 533¢03mbol Mo MBdboL (3MMEHJsBs
93966 GHMBLIM03ESDBS) MmMOHIbG0Z0 bgd39boMgds CLIP 3650396Mm9d0l 450mygbgdoom:
30mBGgobs (Protease) : 30Hm@EHgobol ggboll mGIbMHoz0 Lgzgblo (3mmbgdo 10-99) s 1-9
3M™bgdoL 1yd39bLo 9HPMO B0sOMNIEgd0om Fo063.
3OmGHgeobs 2 (P2) : 30mEHsbob 3960l m®IbGog0o Ldz9blo (3mmbgdo 21-99) s 7-20
30m™bgdoL 19gd39b6Lo 9HPO B0BsMMIgd0om Fo063.

693968 GHEOBLIM03EHsBL EsLsfigolo (RT Beginnig): ©9396L GOoBLM03ESBIL sbsfigolol
mMIbGHogo B9dzgbLo (3mombgdo 41-139) s 140-142 s 40 3mEO™bydoL LydzgbLo gdomo
909560 gd00 3506(.

693960L  BHMBLIO03GHsBsL s (RT Middle): H93960L GHOBLIO03EHIBIL Tmo bofioerols
mMIbGHogo 1Yd3zgblo (3mmbgdo 148-237) s 138-147 o 238-247 3m@mbydoL Lyd3z9blo
960 J0dsOMMEgd0m d50b3.

3033093 9O 3OMyMsdoL  Bodwomgdom bgdms dowgdwo  dmbs3gdgdols
58853909, 99MH 0935 s A 19d39b6LoL 45F0xk3zGMs: 6Y3egME0IMHO M6 I3MMdOL
fogoombgs.

999 GHOMBMOGHBOL 306HMd7d0:

390l 3933965¢cs (°C) 60 °C
35039 (V) 2000 V
WwsHgmHOL Loddersgztyg (% ) 50 %
fo300bg0lL 06& 9350 ({0 ) 0.5§d
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99dGOMBMOGOoL boby®dwogmds (ffor ) | 50 foo

4. CLIP lgl396L980L m53bkmo3z0 (Ps@ds @s «y329w008s) s6sgrobo OpenGene DNA System -ob
3030990290 360855000 bsdrysemgboor

OpenGene DNA Sequencing System -0l 3033099@& 900 36MaM530L LTS gdom
6039 30356 gdol 1gd396Lgdo JMM056EYdMPs s bEYdMPS Fomo FJEMIYdS S03-1-
ol 390mo Godolb HIV-1 LAV-1. (lmGomo 11) 30HmyMsds 50dmsbabl byzzwrgg 3060mido
HIV-1 LAV-1 -256 g39es 356bb303900L - 3993o30sL. 933093900/m390M5GHmM0 53mfdgds
19d39bLL g Log®Mdgbg s 93dmbs LoFoMm TgufmEmndgdo, MoYbsE 3MMYMDs
933™B5GHMM5 396 SHIbL y39ws Tgbodem (33020900l IB0JLOMGdSL (Foy. Y3090
@5 BB gd0). OHMmEILsE 83309350M0/M3gMHSEGHMMO SLGMEgdEs dguHm®mgdqdol 9@ sbsl,
30MaEM5d0L  Lodwowgdom bgdms MYHoLEHIbGH™MdOL ©slizgbol - TRUGENE HIV-1
Resistanc Report - 994dbs. (byGoomo 12) sli33bs 9i3mdbgdms 360@gM03900L dogew
6oL, MMIgewog 90999539005 503-1-0b 3e0bolzmMo s LsdY3b0gMm LogMmITMEOLM
9Jb39mOGHgdol  dogm. ULHmMgo b 3M0GIM0MIgd0 ogm  godmygbgdmwo  Lolidgdol
30Ma659580 - GuideLines™ Rules.

bo@soo 11, ©bd Ugdagbbols s6sgwobo OpenGene DNA Sequencing System -ols
3M3300E9OHo 3OrMaMmsdol Bsd)sEgdom

" @ GeneObjects Document Edit Format Tools Librarian  Window Help 4 Frilres @
X=X Cul Mvmlﬂfadml 201501231115.5lc
P T 0 L ST AR BI R S U NI P ———
LllLd i n1
Ogeions )
lisa i1 his (ST T T s hao lm hez s lm les  hes har 8 hes haa  has lia | Assay Hame i
'l(\\ ~
\ \_ \
."f \/ \\ .' 'l \/\\ \
oe / @ 6\ T ‘. 6 o \ [ e\ ¢
_ ./ N\ & \ o~
- e — acimin201801230033, 1318 2]
N .
Fa I \
/\ JAVAN a /o .-’A‘. .*f \‘ \
s\ e c \ ja \ Ja |\ T s \ Ja \ I [
/ \/ \ / Y, \ / O
ANAN N\ \ ! \
T Mmfuu m:
Query: |adm-ndl}1:0lZJU!U.IJ-IH & 2dnen201501230930. 13- 160 & 2dnen201501230931.5-8a & admin! 23093 dmin. 30913,9-122 & admin201501230931.5- 120
Name Score  Similarity b ndels  Mismatches
HIV-B-LAVL o/5 89.95
T o g o
E = Merge of effect reluoted codon
Q 1 ACTCTTTGGCAACGACCCCTRGT CACAATAAGAATAGGAGGACAGCTAAARGAAGCTCTATTAGATACAGGAGCAGAT GRTACAGT&TTAGMG.&CATMATTTGCCﬁGGMTGGMCCMTG&TMGGGGMTT\’.HGG TATCAAAGTAAGACAGT.
1 B ACTCTTTGGCAACGACCCCTRGTCACAATAMGAATAGGAGGACAG TAAMAGAAGL TCTAT TAGATACAGGAGCAGAT GATACAGTATTAGAAGACATABATTT CAAAAATGAT, GGAGGTTTTATCAAAGTAAGACAGT
2 6 AGCTCTATTAGATACAGGAGCAGATGATACAGTATTAGAAGAGAT AGAT 11Gttn(.cwrc.c.mttnm GATAGGGGGAAT 1GG-‘AE.(. TTTATCAAAGTAAGACAGT
3 18l
4 51
i i
W 1 ACTCTTTGGCAACGACCCCTRGTCACAAT ANNGAT AGGEGGHCARCT AAAGGAAGCTCTATTAGAT ACAGGAGCAGAT GATACAGTATTAGAAGARATGART T TGCCAGGAAGATGGAAAC CARAAATGATAGGGGGAAT TGGAGGTTTTAT CARAGT AAGACAGT
u 1 ACTH CT'I'fGGCWCACCCCT(GTC—\CA.‘\TAMGATAGGGGGG(MCTMWGCT(T.HTTAGRTA(AGGM(ACA GATACAGTATTAGAAGAAAT GAGTTTGCCAGGAAGATGCAAMCCAAAAAT GATAGGCGGAATTGRAGG ATCW‘TMGM#GT
3 NEMATH RTN AAY  ATHDTNCAR  NTN ACN NTNGYNATN  BTH YTHNEN
[L24PR=A2 |
L4 -
Locked Bases Aming Adids ' {_ N\ =
Cros) (Gar) ; ) B =% wao ) S350
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LbLrysoo 12. TRUGENE HIV-1 Gg%ol@gb@mdol olizgbs

TRUGENE" HIV-1

Genotyping Test

GuideLines™ Rules 17.0
RESISTANCE REPORT

Sample ID: 2148-N415
Patient ID: 2148-N415
Patient Name: Name
Date Drawn: 071014
Physician:

Institution:

Report Date: 2014/12/19

Tel:
Fax:

Resistance associated RT Mutations: L74V, V90I, K103N, Y181C*, M184V*, G190A

Nucleoside and Nucleotide RT Inhibitors

Resistance Interpretation

abacavir (ABC)

didanosine (ddl)

lamivudine (3TC)emtricitabine (FTC)
stavudine (d4T)

tenofovir (TDF)

zidovudine (AZT)

Resistance
Resistance
Resistance
No Evidence of Resistance
No Evidence of Resistance
No Evidence of Resistance

NonNucleoside RT Inhibitors

Resistance Interpretation

efavirenz (EFV)
etravirine (ETR)
nevirapine (NVP)
rilpivirine (RPV)

Resistance

Possible Resistance
Resistance

No Evidence of Resistance

Resistance associated PR Mutations: K20M, M361, V82A*

Protease Inhibitors

Resistance Interpretation

atazanavir (ATV)

ATV/r**
darunavir + ritonavir (DRV/r)
fosamprenavir (FPV)

FPV/r **
indinavir (IDV)

IDV/r **
lopinavir + ritonavir (LPV/r)
nelfinavir (NFV)
saquinavir + ritonavir (SQV/r)
tipranavir + ritonavir (TPV/r)

No Evidence of Resistance
No Evidence of Resistance
No Evidence of Resistance
No Evidence of Resistance
No Evidence of Resistance
Resistance

Possible Resistance

No Evidence of Resistance
Resistance

Possible Resistance

No Evidence of Resistance

** Protease Inhibitors administered with low-dose ritonavir for pharmacological boosting.

Resistance interpretation is based upon interpretation by an international expert panel (The Consensus Panel) of in vitro and in vivo data
including phenotypic and virologic response data available as of June 2011 for correlation of Protease and RT sequences to antiretroviral
drug resistance. These include primary and secondary mutations.

* Codons marked with an asterisk pertain to Gomment(s) in italics in the Mutation Details sections.

Signature: Date:
Name (Print): Title:

Treatment decisions should be made in consideration of all relevant clinical and laporatory findings and the prescribing information of the drugs in question.
The TRUGENE® HIV-1 Genotyping Test Resistance Report uses GuideLines™ Rules developed by an international expert panel.
Results obtained with different assay methods or interpretation tools should not be used interchangeably
For in vitro Dlagnostlc Use. HIV-1 Genotype analysis by DNA sequencing.
DR 4.5 (2011/11/16) GuideLines™ 17.0 (2011/06/11) © 2012 Siemens Healthcare Diagnostics. All Rights Reserved.
GeneObjects™ 4.1 (2008/05/26) / TRUGENE_HIV1_G17.gnl (2011/07/15) Page 10f5
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TRUGENE" HIV-1

Genotyping Test

GuideLines™ Rules 17.0
RESISTANCE REPORT
Sample ID: 2148-N415

Patient 1D: 2148-N415

Patient Name: Name

Date Drawn: 071014

Physician: Tel:-
Institution: Fax:
Report Date: 2014/12/19

Mutation Profile

| Resistance Associated Mutations
FR RT

58 (AAG) K20K/M (AWG)
106 (ATG) M3BIM (ATr)
244 (GTC) VB2AN (GYC)

220 (TTA) L74V (GTA)

268 (GTT) VOOV (RTT)
307 (AAA) K103N (AAY)
541 (TAT) Y181Y/C (TrT)
550 (ATG) M184V (GTG)
568 (GGA) G190A/G (GSA)

The following codons that differ from the reference sequence were identified and may be useful as a
baseline determination of virus genotype. These codon differences result in amino acid changes.

PR
37 (ATA) 3V (GTA)

43 (ATA) 5V (GTA)

103 (GAA) E35D (GAC)
109 (AGT) S37N/T (AmT)
169 (AGA) R57K/R (ARA)
187 (CTC) LB3PIL (CyT)
190 (ATA) 164Y (GTA)

RT

178 (GTA) V6Ol (ATA)
247 (AGA) R83K (AAA)
364 (GAA) E122K/E (RAA)
403 (ATA) 35T (ACA)
484 (AGT) S162Y (TAT)
508 (ACA) T200A (GCA)
619 (CAA) Q207K (AAA)
631 (AGG) R211K (AAG)
640 (CTT) L214F (TTT)

| The following codons that differ from the reference sequence were identified and may be useful as a

baseline determination of virus genotype. These codon differences do not result in amino acid changes.

PR

40 (AAG) K14K (AAA)

64 (GCT) A22A (GCy)

94 (GTA) V32V (GTG) ™
127 (AAA) K43K (AAG) ™
160 (ATC) 541 (ATT) ™

*** Difference is located at a resistance site.

RT

157 (GAA) E53E (GAG)
199 (GAC) DB7D (GAT) =
316 (GTA) V106V (GTM) =
325 (CTG) L109L (CTR)
349 (TCA) S117S (TCM)
370 (TTC) F124F (TTT)
442 (GTG) V148Y (GtA)
499 (ATC) H671 (ATY)

505 (GAG) E169E (GAR)
574 (GAC) D192D (GAY)
607 (GAG) E203E (GAA)
610 (GAG) E204E (GAA)
613 (CTG) L205L (TTR)
679 (TTC) F227F (TTY) ™
709 (GAT) D237D (GAC)
721 (GTA) V241V (GTC)

COMMENTS:

Treatment decisions should be made in consideration of all relevant clinical and laboratory findings and the prescribing information of the drugs in question

The TRUGENE® HIV-1 Genotyping Test Resistance Report uses GuideLines™ Rules developed by an international expert panel.
Results obtained with different assay methods or interpretation tools should not be used interchangeably.
For in vitro Diagnostic Use. HIV-1 Genotype analysis by DNA sequencing.
DR 4.5 (2011/11/16) GuideLines™ 17.0 (2011/06/11) © 2012 Siemens Healthcare Diagnostics. All Rights Reserved

GeneObjects™ 4.1 (2008/05/26) / TRUGENE_HIV1_G17.gnl (2011/07/15)

Page 5 0f 5



503-1-0b 949bm@E030Mmgds ViroSeq HIV-1 Genotyping System v2.0 - ol 359mygbgdoom
39306 1gd3gbs@m® ABI xL.3500 -bg

ViroSeq HIV-1 Genotyping System v2.0 - ols (Abbott Molecular, Wiesbaden, Germany)
3990ggbgd00m 3s3owstran Lgdggbo@me ABI xL3500 (Applied Biosystems®, USA) -%g bgds 503-
I-ob pol 29680 ©93960L GHOBIOM03GIBIL (RT) s 3MMmEHJsBsL (PR) 396900l bmeomBy
(Lm©00 13) godmbobryero Mdbgdols sbsrobo.

Lry@soo 13. ViroSeq HIV-1 Genotyping System v2.0-80 g5565¢w0bgdmeo pol g9bol «dsbo

" protease reverse transcriptase | .
codons 1-99 codons 1-335

1.8 kb RT-PCR product -

7 overlapping sequence primers

fyotm: (www.abbottmolecular.com)

565¢0B0o Im0(3535 3900099 9B939dL:

1. bs8oBby H63-0b (RNA) 39396b Hsbli30350s (RT)

odmgmaoo M6 bmMOgdms 65 °C -Bg, Gog 9M®393©s M63-0l  JgmOgMe
LEAHOMIBHMOIOL.  Lobxgdo  gMHoWEIdMEs ©d  04dbgdMPS  0ISIMHO  3060HMOJOO
1396396¢ 900l 8cmgddggdolomazols. MBA-B 9ds?¢JdMmEs 398D YdIMWo LyMgodigom blbsMo:

RT Master Mix

RT Master Mix 8.0 uL
RNaseIN 1.0 uL
MuLV Reverse Transcriptase 1.0 pL
DTT 0.4 pL
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oflygdms M9396ML GHMIBLIM0330s. blbsMol gbwmEmgdom 99 °C-8g 0bsdEHo306Hgdms

196M396E0 MuLV Reverse Transcriptase s 6954300 §Y09gdms. Loergodgom blbstro %o

04m 3m0dgMHoHBM0 X9F3MM0 Mgojgoobsmol (PCR).
RT 695d300L 306H:md9d0:

65°C 30 69

42°C 5T

95699500 mEo 933 9ds RT Master Mix

42°C 60 §o>
99°C 5 Go
99°C 4°C - oo

2. 3e2¢m0dg®s bryemo x08,332900 G959605 (PCR)
PCR 6954305 ©09&o06s s@fig6owos Bgdmo.
RT 695d3000 36:0099d3Ho 995@gdms PCR sl doduls.

PCR 695300l 306md9d0:

PCR Master Mix

PCR Master Mix 29.5 pL

AmpliTaq Gold DNA Polymerase 0.5 puL

AmpErase UNG 1.0 uL
1 3o3ero 40 3030 1 3030
50°C - 10 fo» 93°C-20)0 72°C - 10 oo
93°C - 12 oo 64°C - 45 ()0 4°C -

66°C - 3 oo
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3. 59939606980 G590

395690 PCR 695d300L 3909390 8009390 36:m©v)d@ob gegd@amam®mgdl 1%-0s6o
339MMBOL  29eDg. 2900l JgxsLgds bIdMEs FMEHMEO™3MII6EIE00L bgalisfymgdol
LodmoEgdoom.

19939606900l M95d3059g BoFoMm ogm PCR Hg5d3ool 990990 80090veo 3Gm©v)d@ol
3LMBRM390s RgMIgbGom. PCR 3MMm©@MIBL 9ds@gdms god(dgbwoo 539Mdgb@o o
0910530090M©s 39997 3060MdJdT0:

37 °C 15 oo
80 °C 15 oo
4°C -

3990099 9393%9 bgdms 96Bodom dolBms390Iemo PCR 36:Mm©d@ol sdmboowmo s
©90mb0Bgdwo (ddH20) fywoom 456Bseggds 99dga0 bOowols dobggzoo:

5396MBol gbg 3OHMmIEoL | ddH20-00m 256%s3900
06@9bbogmds

20-40ng I E3Mmds 03gds 60 pL -0
40 - 60 ng 1:2

60 - 100 ng 1:4

> 100 ng 1:10

Gpl OMA Jpl OMA Sample 1 Sample 2 Sample 3 Sample 4
hasz Ladder hisz Ladder

—— d [ pu—
. Dilute Dilute Dilute Add water
1:10 1:4 1:2 to G0pl

300900 25LBM390IE0 S TJLodsToLOE FobBo3gdMwo 3OMPNIE0 Podmoygbgdmes
19939606900l Mgsg30sd0. bYdagbocmdOl Mgsd3E0s J0dEObIMmYMdEs 999 30MMDdYdT0:
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oomer HIV-1 SEQ Mix 00 bobyzstsdo

HIV-1 SEQ Mix A
HIV-1 SEQ Mix B
HIV-1 SEQ Mix C
HIV-1 SEQ Mix D 12 pLL
HIV-1 SEQ Mix F
HIV-1 SEQ Mix G
HIV-1 SEQ Mix H

3LYBDIZYONO ©d

3965399 wo PCR 36m©d@o 8 uL
25 303wo0 1 3030
96°C - 10 {0 4°C - o
50°C-5¢;0
60°C - 4 foo

4. b9939600900b G955300b 3Gl 35b%0253905
19gd39b6LgdoL  oLMRM3gds  BYdMEs  bo@®omMdol  s3gBHeGHoL  3BM, Ph 5.2) o

BLMEYEHMOO gosbmeol blbstoo.

5. 99396L980L s65¢m0 DO

19d30606M900L  F99gAgdol  50dds s  TYRMM3g0s  BMOEF0JPIIMES  JOSOWSBIO
19d39b69BHM®ol ABI xL.3500 (Applied Biosystems®, USA) -0l 30330@H9Mm@o 3Gma6msdols
LodMOgd0m, MMIgElsg 9fmgds "Data Collection Software".

599056 99092990 2ooa3dmbs dgmMg 3mA30MBHIMME 3MMAMsdsdo, ViroSeq 2.8 (Celera
Diagnostics, Alameda, CA, USA), H™3¢0ob Lodw)segdomss begdms 89093900l Lodmermm
Bowobo.  GmELss  933Ww3500/Mm39MHGMEOO  SLOIGd©s  TGufmEdgOoL  Fg@Eobsl,
36MHMyM53oL LMo gdom  bEadm®s  MYHBoLEHIBEGH™dOL  ©sL3zbol - ViroSeq HIV-1
Antiretroviral Resistance Report -  994dbs (LyGoomo 14) . ©o33bs 953dbgdm©s
36003H96M0m39d0L  dogar  MHoal, GMmIgwoi 89849ds5390ME0s  503-1-08  3woboz®o  ©o
L53936096MM LogMMTMOOLM gJu3gMHEHYOOL Boge.
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bmGoomo 14. ViroSeq HIV-1 G7BolEgb@mdol slizgbs

e ViroSeq™ HIV-1 Antiretroviral Drug Resistance Report
Patient ID 2757-N742 Testing Laboratory |Infectious Diseases AIDS Center
Patient Name Last e
Patient Name First Ml |-—- Lab Director
Accession Number -—— Department 1D Virology Laboratory
Patient Gender Not Available Mailstop
Patient Birthdate & Age Street Address 16 Kazbegi Ave
Report Generated By |admin Street Address2
Report Date & Time 16 Mar 2014, 11:34:57 PM, GMT+04:00 City Thilisi
Ordering Physician - State/Province
Institution -— Postal Code 0160
Date Drawn Country Georgia
Assay Operator -—— Telephone/Fax
Field1 -— E-mail
Field2 e Web Site
Drug Class Drug Evidence of Resistance
NRTI
RESCRIPTOR® (delavirdine, DLV) Resistance™*
NNRTI SUSTIVA® (efavirenz, EFV) Resistance™*
VIRAMUNE® i Resistance™*
+
Pl
Drug Class Drug Resistance Mutations ldentified
NRTI
NNRTI Y188H, Y188L
Pl
* NOTE: At least one mutation used to determine Evidence of Resistance for this drug has net been fully validated.

NOTE: At least one mutation used to determine Evidence of Resistance for this drug has not been clinically verified.
NOTE: For at least one mutation used to evaluate Evidence of Resistance for this drug, both notes above apply

W Evidence of Resistance for Protease Inhibitors estimates response to ritonavir-boosted regimens. Refer to section fitled
"Notes on Evidence of Resistance”.

Review & Release of Results

Signature / Date: Name(Print) / Title:

Notes:

FOR IN VITRO DIAGNOSTIC USE Page 1ol 5

Project ID: Projects/Complated/742



ViroSeq™ HIV-1 Antiretroviral Drug Resistance Report

HIV-1 Resistance Mutation List:

Mutation Notation Key:

{Red Bold Curly Bracket}
[Blue Bold-Italics Square Bracket]

Presence of this mutation alone confers viral resistance
Presence of this mutation alone confers the possibility of viral resistance

(Black Parenthesis) This mutation must appear with at least one other mutation to confer the possibility of viral resistance
Green / e B € This mutation counters resistance
A NOTE: This mutation has not been fully validated
- NOTE: This mutation has not been clinically verified
oy NOTE: For this mutation, both notes above apply
Drug Class Drug(s) Mutations Included within the Algorithm

EPIVIR® (lamivudine, 3TC) &
EMTRIVA® (emtricitabine, FTC)

{M1841"* M184V)
[K65R,69ins*]

(M41L,E44D* AB2V KB5N** DE7TE/G** DE7N* K70E*** K70R,V75I* F7T7L,F116Y,V118,Q151L** Q151M,L210W,
T215F/Y K219E/Q K219N/R*™)

RETROVIR® (zidovudine, AZT)

{69ins**,Q151M}
[Q151L*** T215F/Y, T215C/D/EN/S/V*"]
(M41L, E44D* A62V DBTE/G*** DETN* K7OR V751", F7T7L F116Y,V1181,L210W K219E/Q,K219N/R*™*)

NRTI

VIDEX® (didanosine, ddl)

{69ins**,L741"**,L74V,Q151M}
[KE5R,Q151L*"]

(M41L,E44D* A62V KB5N*** DB7E/G** DE7N* T6AD, TEON™* K70E*** VT5A/S/MT*** V751" FT7L,F116Y,V118,
L210W, T215F/Y T215C/DENISNV*™* K219E/Q, K219N/R™)

ZERIT® (stavudine, d4T)

{69ins** V7BA/M/S/T***,Q151M}
[Q151L***, T215F/Y, T215C/D/EN/S/V**"]
(M41L,E44D* AB2V KB5R, DE7E/G*** D67N* K70R, V751* F77L F116Y V1181 L210W K219E/Q K219N/R***)

ZIAGEN® (abacavir, ABC)

{69ins**,Q151M }
[K65R,L741***,L74V, Q151L**",Y115F"]

(M41L E44D* AG2V K85N** D67E/G***,DBTN* K70E** V75I* F77L F116Y V1181,M1841" M184V L210W,
T215C/DIENISIN™™ T215F/Y)

VIREAD® (tenofovir, TDF)

{KB5R,69ins""}

(M41L,E44D* AG2V K65N** DE7TN* D67E/G*** K70E*** K70R V75I* F77L,Y115F* F116Y V1181, Q151L7* Q151M,
L210W, T215F/Y T215C/DIE/S/IV*** K219E/Q, K2 19N/R™*)

RESCRIPTOR® (delavirdine, DLV)

{K103N,K103H/S/T*** V106M***,¥181C,Y1811*,Y181V*** Y188L"* P236L" """ Y318F**"}

[A98G**,L100I", K101E*,K101P***V106A**,V108]*, E138K"**,V179D/E/F***, Y188C*" Y188H***, G190E/Q***,
P225H***, F227C***, M230L"**" K238T"**"]

(K101Q"* K103R*™**)

NNRTI

SUSTIVA® (efavirenz, EFV)

{K103N,K103H/S/T*** V106M*** Y188L"* ,G190C/E/Q/T/V***,G1908"}
[L100I, K101E*, K101P*** V106A*", Y181C,Y181I*, Y181V***, Y188C** Y188H"**,GT90A", P225H"**,M230L**"]
(A98G™™* K101Q** K103R*** V1081* E138K** V1 TOD/E/F™* F227C** K238T*** Y318F***)

VIRAMUNE® (nevirapine, NVP)

{K103N,K103H/S/T*** ,V106A™ V106M™* Y181C,Y181I", Y181V, Y188C/L**,Y188H™ ,G190A/S™,
G190C/E/QITIV™™ }

[AS8G***,L1001*,K101E* K101P***,V108I*, E138K**" VI79D/E/F***,P225H"*",F227 C/L***,M230L"** K238T***,
Y318F*]

(K101Q™* K103R™*)

INTELENCE™ (etravirine, ETR)

[V179F***,Y181C,Y1811", Y181V**]

(A98G™ L100I" K101E* K101P*™* K103N,K103H/S/T** V106A™ V106M™* E138K™** V179D/E*** Y188C/L™",
Y188H** G190A/S* G190C/E/QITN** P225H** F227C/L*** M230L***)

FOR IN VITRO DIAGNOSTIC USE
Project ID: Brojects/Completed/ 742
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e' ViroSeq™ HIV-1 Antiretroviral Drug Resistance Report

HIV-1 Resistance Mutation List:

Mutation Notation Key:

{Red Bold Curly Bracket} Presence of this mutation alone confers viral resistance
[Blue Bold-italics Square Bracket] Presence of this mutation alone confers the passibility of viral resistance
(Black Parenthesis) This mutation must appear with at least one other mutation to confer the possibility of viral resistance

3 t This mutation counters resistance
NOTE: This mutation has not been fully validated
NOTE: This mutation has not been clinically verified
NOTE: For this mutation, both notes above apply

Drug Class Drug(s) Mutations Included within the Algorithm
{I50V**}
AGENERASE® (amprenavir, APV) & [HTATS SALA RN H8AV]
LEXIVA® (fosamprenavir, FOS) (L10F/V* L101,L10R™ V321" L33F* M461 MABL* M4EV*™* I47V* IS4A/S*™ I54T* 154V AT 11 AT1T* AT1V,

GT73AICIT™™ GT3S* L76V** VB2A/T VB2F/S™ L90M)

[VB2A/T V82F/M/S** I184A/C***,184V,L90M]

G i (L1OFAV* L101,L10R** L241*** V321" MBI MAGL* MAB\*™ [4TA** I47V* G4BV, F53L* ISAAILIMIS™ I54T 154V,
(indinavir. IDV) ATAI* AT1T* AT1V,GT3A/CIT***, GT3S" L76V** NB8D* N88S/T***)

{G48V}

[184A/C**,184V,LIOM ]
FORTOVASE® / INVIRASE®
(saquinavir, 5QV) (L10F/V* L101L10R™ L241*** M461,M46L* M46V*** F53L* IS4A/L/M/S** I54T* 154V AT 11,
1 ATIT* ATV, GT3A/CIT G735* VB2A/T VB2F/S*)

{147A* "}
KALETRA® [isov+]
Pl (lopinavir + ritonavir, LPV) (L10F/V* L101,L10R™ L241*** V321* L 33F* M46I MABL* MABY*** [47V* GABV, F53L* IS4 AILIMIS*** I54T* 54V,

AT ATAT* ATV, GT3A/ICIT™*, GT3S* L76V VB2A/T VB2F/S* |84A/C** 184V, L90M )

(V11 V32ZI* L33F* M461 M46L" MABV*™™ 147A*™ |47V* 150V 154 A/SILIM™ I154T* 154V GT3A/C/T™* G738,
PREZISTA® (darunavir, DRV) L76V*™* VB2A/T VB2F/M/S™ V821 I84A/C™™ 184V LBOV™* LOOM )

{D30N,N88D",N88S/T™" ,L90M}
[L231***,M46I,M46L", M46V***, G438V, IS4A/L/IN/S***,154T", 154V, V82 A/T, V82F/S**, I8B4A/C**,184V]

VIRACERT® (Mefinavie; NEV) (L10F/V* L10LLIOR™ L241** [4TA®* AT11*** ATAT* AT1V,GTIAICIT** GT3S")

{150L""" N88S™*"}
[184A/C***,184V]

REYATAZ® (atazanavir, ATV) (L10F/V* L101 L10R** L241*** V321* L33F* M46] M46L* M46V*** 14TA™* G48V F53L* IS4 A/S/LIM*** 154T* 154V,
AT AT1T AT 1V, GT3A/C/T*** GT35* VB2A/T, VB2F/S** NBBD* N88T*** L90M)

[vezL*]

i e 2 (L1DFAV* 101, L10R™ V321" L33F* E35G™ K43T* MA46V™™* M46I MAGL® 147A™ 147V" ISAA/LIMIS™* I54T* 154V,
{tpranavir, TRY) QBBE** AT1I™* AT1T* A71V,GT3AIC/T*** G735* T74P™* VB2A V82F/S* V82T N83D*™ I84A/C*** 184V, 90M)

Notes on Evidence of Resistance:

Resistance Mutations present constitute a high level of genetic evidence for viral resistance
Possible Resistance Mutations present suggest the possibility of viral resistance
MNone There is insufficient evidence for viral resistance

The protease inhibitor (Pl) evidence of resistance interpretations were developed to estimate the expected virological response to standard doses of protease inhibitors with
pharmacokinetic boosting by ritonavir. This has become the most common method of administering each of the protease inhibitors, except nelfinavir (ref. 1), to ensure
adequate drug levels in all patients. Boosted Pls are more active in the presence of resistance than non-boosted Pls. (ref. 2,3)

FOR IN VITRO DIAGNOSTIC USE

Paged ol 5
Project ID: Projects/Completed/742




B90mm 50HgmH0wo mMogg dgmmool-TruGene HIV-1 Genotyping System o ViroSeq HIV-1
Genotyping Sysytem- 259myggbgdol 990mbgzg3sdo 503-1 -0l M9HoLEGHIbEHMdOL Jgxzsl9d0L
SEBHIMbsBH0M  Lodmogdo©  29dmoyqgbgdms  LEIbgzmOEOL  Mboggdlo@gBol 390
3396y http://hivdb.stanford.edu/ s6bgdmeo s03 -0l Fs8egdol odstron M7HBoLEBHIBEG™MdOL
dmbsigdms dsbs (HIV Drug Resistance Database) o 05300v93ws© bgerdolsfigomdo
3M330GgOhemo  3hmaMsds HIV DB. (HIVDB, 2013) bogdmos ®Mogzg 9dgomol
L5 gd0m 29bgH0MmdMEr0 503-1-0L pol 94gbol Bm3wgmEHoMOHO MBT0TY3OMdOL
3o©oGsbs  HIV DB 360653530, 30330390mwo  30ma6msdsdo  sbosemobBo o
69BoLE96EGHMd0L sl33bol 99Jabs (LvmEoomo 15).
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bmGomo 15. H9BobBgbE™doL slizgbol dggdbs HIV DB 3GmyMsdsdo

HIVdh: Genotypic Resistance Interpretation Algorithm http//sierral stanford edw/siema'serviet/ ) Siema

3] STANFORD UNIVERSITY
i2] HIV DRUG RESISTANCE DATABASE

Acur .-.'n'.J'I-lrr."'l'J'. dlatabase devigned to represent, store and aralyze the divergent forms of data underlying TV drig resistance,

HOME GENOTYPE-RX  GENOTYPE-PHEND GENOTYPE-CLINICAL HIVdb PROGRAM

HIVdb: Genotypic Resistance Interpretation Algorithm
Report: 2148-N415 Data: 071014

|Seq ID: 2148-N415 |

'Summary Data |

Sequence includes PR: codons: 4 - 99
Sequence includes RT: codons: 30 - 247

There are no insertions or delefions
Sublype and 2 similanty to dosest reference isolate:

1. PR: B (94.4%)
2. AT: B (92.4%)

|Sequence Quality Assessment

P
Gene QA Problem Codons s
PR Stop Codons, Frame Shifts: None
PR | Ambiguous Positions: Nons || I | |
PR Unusual Residues: MNona - |

1070 INANSA AN TINAN G nrm
Gene QA Problem Codons
AT | Stop Godons, Frame Shifts: | Mone
RT Ambiguous Positions: None | | | | | H
AT Unusual Residues: MNona |

25 BA 76 1AM TR TEA TR IAR IFR FERN TG INA TR I[N ATE
Biue lines indicate diferences from consansus B; tall Bue fnes indicale sites associated with drug resistance. Aed ines indicate Q4 profiams.

|Drug Resistance Interpretation: PR

Pl Major Resistance Mutations: VB2AV
Pl Minor Resistance Mutations: K20KM

Other Mutations: 13V, sV, E35D, M3BIM, N37NT, R57 KR, Le3LF, le4V
Protease Inhibitors

atazanavir'r (ATV/r) Low-level resistance

darunavir'r (DRV/T) Susceptible

tosamprenavir'r (FPV/r)  Low-level resistance

indinavir'r (1DV/r) Intermediate resistance

lopinavir'r (LPVIT) Intermediate resistance

1of3 122272014 11:36 AM



2of 3

HIVdh: Genotypic Resistance Interpretation Algorithm http://sierra2. stanford edw'siema/servlet/ 1 Siema

nelfinavir (NFV) Intermediate resistance
saquinavir'r (SQV/r) Low-level resistance
tipranavir'r (TPV/r) Susceptible

PR Comments

PIMajor

« \VB2A is a nonpalymorphic substrate-cleft mutation selected primarily by IDV and LPV. It reduces
susceptibility to these Pls and causes cross-resistance to ATV and NFV. When it occurs in combination
with additional Pl-resistance mutations it is also associated with reduced suscepfibility to SOV and FPV.

PIMinor
« K20M'V are rare, relatively nonpolymorphic Pl-selected mutations that have not been well studied.

|Drug Resistance Interpretation: RT

NRTI Resistance Mutations: L74v, M184V
NMRTI Resistance Mutations: VOO0Iv, K103M, Y181CY, G190AG
Other Mutations: K300, K32G, A33C, L34T, VasL, E36N, I37F, Ve0l, Ra3kK, K122EK, 1135T,
S5162Y, T200A, Q207K, R211K

Nucleoside RTI Non-Nucleoside RTI
lamivudine (3TC) High-level resistance efavirenz (EFY) High-level resistance
abacavir (ABC) High-level resistance etravirine (ETR) Intermediate resistance
ridovudine (AZT) Susceptible nevirapine (NVP) High-level resistance
stavudine (D4T) Susceptible rilpivirine (RPV) Intermediate resistance

didanosine (DDI) High-level resistance
emtricitabine (FTC)  High-level resistance
tenofovir (TDF) Susceptible

RT Comments

NRTI

« L74V/ cause high-level resistance to ddl and intermediate-level resistance to ABC. L74V increases
susceptibility to AZT and TDF, but this increase is of uncertain clinical significance.

= M184V/l cause high-level resistance to 3TC and FTC and low-level resistance to ddl and ABC. However,
M124V/1 are not contraindications to continued treatment with 3TC or FTC because they increase
susceptibility to AZT, TDF and d4T and are associated with clinically significant reductions in HIV-1
replication. In combination with K101E aor E138K, M184| synergistically reduces RPV susceptibility.

MNNRTI

= V30l is a polymorphic accessory mutation that is weakly selected in patients by each of the NMRTIs. It has
a weight of 1.0 in the Tibotec ETR genotypic susceptibility score but is associated with minimal, if any,
detectable reduction in NNRTI susceptibility.

= K103N is a nonpolymorphic mutation that causes high-level resistance to NVP (~50-fold reduced
susceptibility) and EFV (~20-fold reduced suscepfibility).

» Y181C is a nonpolymorphic mutation selected in patients receiving NVP, ETR and RPV. It reduces
susceptibility to NVP, ETR, RPV, and EFV by =50-fold, 5-fold, 3-fold, and 2-fold, respectively. Although
¥181C itself reduces EFV susceptibility by only 2-fold, it is associated with a reduced response fo an
EFV-containing regimen because viruses with this mutation often harbor additional minority variant NNRTH-
resistance mutations. Y181C has a weight of 2.5 in the Tibotec ETR GSS.

« 5190A is a nonpolymorphic mutation that causes high-level resistance to NVP (>50-fold reduced

12222014 11:36 AM
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boGolbol 3m6@Mmmeo

bs6olbol 3063 HMEol JobBbom 9bmEH03060900L y39ws sb5¢coBTo godmoygbgdms
MIMHYMBOMNO O OIPJI0NO 3MBEOMMGI0. VsOIYMBODO 30bEHOME0 [oMdmoagbs s03-
1 956Hymzom  3eoHdsl. @000  3mbGmMmmo  (omdmoygbs v03-1 ©s©Idom
LObMYHME LobXL Fobsbffo® 36mdoro Fm@Es309d0m.

503 -1 -0l byd@ 030l 30MH39WsEo dgxsligds

503-1-0b LBEO30L 306039WsE0o FgBRsLYGdOLIMZ0L AFM0Ygbgdm®s LG gbrm®Ol
»60390LoGHYGHOL 390 3390©DY http://hivdb.stanford.edu/ sGLgdMEo 503 -0l Fodwrgdol
303500  MaBoLEI6EGHMOOLAMb3gdms  dsbs (HIV  Drug Resistance Database) o
05308MBs©  bgardolsfzgomdo 3md3omEgemwo 3Omacmsds HIV DB. (HIVDB, 2013)
(LmGosmo 16)

47



bmGomo  16.  503-1-0b  bdGH030L  30639eoo  dguoligdols HIV DB 36my®sdols
[SRYe Py Ry elele]

HIVdh: Genotypic Resistance Interpretation Algorithm http: /sierra2. stantord edw/sierrafserv ket ISiemaTaction=sequencelnpu

ETANFORD UNIVERS

HI R R1

HOME GENOTYPE-RX GENOTYPE-PHENO  GENOTYPE-CLINICAL HIVdb PROGRAM

HIVdb Program: Sequence Analysis

Sequence information can be entered in FASTA, plain text, or GRF (Bayer Diagnostics) format. Seguencesin
FASTA format or plain text can be pasted in the text box (option A) or uploaded (option B). GRF files can only be
uploaded {option C). Using opfions A or B, it is possible to analyze up to 500 sequences at a time (character limit
for A: 600,000). Example data set: a small set (n=10)

Different types of format can be chosen for the ouiput: HTML, XML, Spreadshest, or Spreadsheet Fixed Widih.
The output can be customized to display an analysis of seguence quality, mutation comments, mutation scores,
and an opticnal identifier and date. For further explanations and sample daiasets please see the Helease Motes.

Sequences

A Text Input
Paste sequence text in the text box below.

B ‘ Text File Upload

Choose a file fo upload from your computer uging the file selection box below.
Browse.. Mo file zelected.

Choose a GRF (Bayer Diagnostics) file to upload from your computer using the file
selection box below.

Browse.., Mo file zelected.

C ‘ GRF File Upload

Identifier (Optionai) QOutput Analysis: # QA Analysis
Date (Optional) 4 Mutation Scores ¥ Mutation Comments
Qutput Options:
HTML output
RESET AMNALYZE
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HIVdb: Genotypic Resistance Interpretation Algorithm http://sierra2.stanford.edw/sierra/servlet/JSierr:

“ STANFORD UNIVERSITY

(2] HIV DRUG RESISTANCE DATABASE

A curated public database designed to represent, store, and analyze the divergent forms of data underlying HIV drug resistance.

HOME GENOTYPE-RX GENOTYPE-PHENO GENOTYPE-CLINICAL HIVdb PROGRAM

HIVdb: Genotypic Resistance Interpretation Algorithm
Report: 2148-N415 Date: 071014

Seq ID: 2148-N415

Summary Data

Sequence includes PR: codons: 4 - 99
Sequence includes RT: codons: 30 - 247

There are no insertions or delelions

Subtype and % similarity to closest reference isolate:

1. PR: B (94.4%)
2. RT: B (92.4%)

Sequence Quality Assessment
PR

Gene QA Problem Codons
PR Stop Codons, Frame Shifts: None

PR Ambiguous Paositions: None I |
PR Unusual Residues: None |

0 1020304050607080 9010(R'
Gene QA Problem Codons
RT Stop Codons, Frame Shifts: None
RT Ambiguous Positions: None ‘ ‘ ‘ ‘ | ‘ ”
RT Unusual Residues: None |

25 50 75 100 125 150 175 200 225 250 275 300 325 350 37
Blue lines indicate differences from consensus B; tall blue fnes indicate sites associated with drug resistance. Red lines indicate QA problems.

Drug Resistance Interpretation: PR

Pl Major Resistance Mutations: V82AV
Pl Minor Resistance Mutations: K20KM

Other Mutations: 113V, 115V, E35D, M36IM, N37NT, R57KR, L63LP, 164V
Protease Inhibitors

atazanavir/r (ATV/r) Low-level resistance

darunavir/r (DRV/r) Susceptible

fosamprenavir/r (FPV/r)  Low-level resistance

indinavir/r (IDV/r) Intermediate resistance

lopinavir/r (LPV/r) Intermediate resistance
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10Emy9693H 0370 sbseobo

HIV DB 36my6sdol  Lodwomgdom  2sbLsbm3zmmo bwd@odo s9moygbgdms
HMamO3 BdEH030L 300390 J9xsLYds s dobo dobgz00m bEgdms MgEg356¢ MO
69539M96L  L9d3z9gblgdol TgMBgzs B0 MYI69E03MNM0 B0 BOLIMZOL WMl SErsdmbol
96H™36m@0 sdMOSGHMOo0L 503 Bgdzgblgdol doBsdo (Los Alamos National Laboratory HIV
Sequence Database) (http://www.hiv.lanl.gov/content/sequence/HIV/MAP/landmark.html)

(LmGomo 17)

by@somo 17. Ggxggbl Bgdagblgdol 9gmBg3zs Ml sesdmliols gMmgbmaro WsdmMs@memools
503 1gd39bLigdoL dBsdo

Main Search Interface of HIV Sequence Database hitp: feww hiv.lanl. gov/components'sequence/HIV/ search/search. hir

HIV sequence database

DATABASES SEARCH ALIGNMENTS ToOLS PUBLICATIONS  GUIDES [ [E=awhsnd

Sequence Search Interface

Tips Last GenBank update: 2014-12-0%
- Click or mouse over the field name for specific tips Advanced search
- The italicized fields are listed in output by default
- To list fields that are not listed by default or included in the search, put an asterisk (*) in the input boe
- Use the + and - to see more or fewer search fields
- For other details about each field, sse Help or Dats Dictjonary

H Sequence Information

Upload accession file Br _ Mo file selected.

Accession nummber I wirws I HIV-1
nCE NAmE I Subtvpe [ Any subtype
Mo subtype
Sequence length | A
Al
: ¥ sompling year =]
sampling country | Include recombinants

] More sequence information
H Find all sequences for a specific gene or region (HIV-1 and SIVcpz)
Genomic region or deﬁnesml— andgﬂdl—
Include fragments of minimum I.engthlw

H Combine database sequences with your own sequence alignment (HIV-1 and SIVcpz)
H Publication Information

H Patient Information

H Geographical Information

H Amino Acid Motif Search

H Output

Include problematic sequences 5% of non-ACGT I
L'istI‘I oo reconds per page show results selected Show s0L
Advanced Search Search Reseat

last modified: Thu Jun 12 11:51 2014

Questions or comments? Contack ws at ;gq-'nfg@la.j:l. gov.
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15330930 Lobxgdol s MgRIMIBL LgdzgbLgdol LwmzwgmEGHoWEOO 60T Y3EMBYdOL
Q52905 bgdMs 30330993 9ME 3OMm®Msds CLUSTAL W - b 359mygbgdom. (Thompson,

Higgins, & Gibson, 1994) LoFo6m qLHimegd9d0L dg@sbs bgdms dsbmowmEo 36MHmyMsds

BioEdit -ob 3gMbos 7.2.5-o.

(Hall, 2013) (byGoomo 18)

LMo 17. 1ggdgagblgdol 3MAsggds CLUSTAL W 3Gma®sdsdo

2..GE.25.39GEMZ011
A .BU.BO00051
21_BY_G7.97BLO0G
AL_IT_Z002Z_&D000

Al _ELZ_Z2002_0ZEZPAVIOOS5DZ
21.EU.03.03RU20 D6 13
21.RU.2008.PokalRu
241.Ua.00.98UR0116
21.U&.2001.0lUAKVZ54
21.U5.02.0Z05652

JUR. DLUARV1ET
.03.03GEME004
.03.03GEME010

.04 . D4EULZE005
.30.BR132
.U=8.5%8.1058 11
F1.BE.93.VIBS0

G.CM.36. 3ECMREESS

2757
2765
2768
2770
2778
2776
2304
2309
2815
2816
2844
2848
2864
2BEE
28EE M HET
2870_M_MMS

e

M HET
M MMS
M MMS

238 batal zequarcas:
H & | o | KA |
Mode: i .-I Sekeclion: 0 Sequercs Magk. Mone Start
one: | Seleet / Slide Pozition: 47 HNumberng Mazk: Hone i ot |1
.l T84 T Sool LT+
g1DT G‘D|+ Eﬁ%.ﬁ II FI! 1Y ERTEAT ' @MIE ipeed slow oy o fas
P"1‘1|"1P"|1?"1"?1‘1?'1‘1?1"1?1‘1'1‘11?|11I‘1|I‘1‘11|11‘1I‘|1I‘1‘1|I‘1‘11|11
;J 10 20 20 40 30 =
03 AB.BEU.S7.EALISS 2 TIGGCGLCSﬂCCCC”TGTC%CAETﬁAGBL”%GGASGACBGCTﬁLA%GAAGC”“TL”TﬁGAIL

TTEECoL RO T I ETCAC AT R AGREA TAGGAGGACRGCTREAARGAREC TCTATTRGRATRL
TIGGCﬁACaECCuC_TGTCACAETEAAQE_AGGAQGHCQGCTEEH%GAAGC_TTETTEGAIM
ITeGECAACERCCCC T TET CACL G TR AGRATAGGAGGACAGCTARALAGALGCTCTATTAGRATA
I TCGECRL R T T TCRC AR TR A G TRGGAGGACRGCTEARRGARGC TCTATTRGRTRL
TTGEGCRL R T T T CRC ARG TR A GE A TRGA A GGACRGCTRARRGARGC TCTEATTRGRTEL
ITGGCRACEECCCCTTET CACAGTRARRATAGCGAGGACERGCTARARGARGCTCTATTAGRTRY
TG CERCCCCTIGTCACAR TR A AR A TRGGAGGACAGCTRAARGARGCTCTATTAGATERS
TTGGCRL CEREC o T T T CRC ARG TR A GE A TRGGAGGACRGCTREARRGARGC TCTATTRGRTE:
TTGGECRAECERECCCCTTET CACAGTRAGRATAGCAGGACERGCTARAAGARGCTCTATTAGRTEY
TTGGECAACERACCCCTTET CACEGTRAGEATAGGAGGACERGCTARALAGALECTCTATTAGETAY
TTCGCRL RO T TCAC AR TR A RCATRGGGECGCRA CTRAAGCARCOTCTATTRAGRTR:
TTGGCAL R C O T T C T AR TR A R A TRAGGGECGCRACCTREAAGCARSOTCTATTAGATR:
TTGGECAGCEACCCCTCETCACAGTRAAGAGTAGGEGEGECRAACTARAGCGAAGCTCTATTAGRTA
ITCeCrL CEnCCoCTCET CAC AR TA A ACATACAGECECAL CTRAAGCARCCTCTATTAGATA
TTCECNLCEnC T CET A A A TR A AL TG G GECECA L C TR A AGCARGC TCTATTAGATI
TTGEChL A T T A A A T A A TACEBEEE CAGC TR L AGGARGO TCTATTRGATRL
TTGECALCERCCCTTAGT CACAA TR ALAA TAGCEEGEGACAGATALAGGAGEC TCTATTRAGATAL
TG CAG RO T AT C A AE TR A G AT AGCGECACAGCTEATRCARGO TOCTEATTAGRCRL
rTTCECAACERCCCC T T CAC AT ARG A T AGGAGGACAGCTAAANGCGARCGC TCTATTAGRCAL
ITGGCAACEAC AT T CACAG TR AGERATAGGAGGACAGCTALAAGALGC TCTATTAGATAL
MTEGCAACEACCCCTIETCACARTAAGRATAGCAGGACAGCTRAARGARGUTCTATTAGATAL
ITGGECRACEAECCCCTCETCACAGTRA ARG TAGGAGGACEGCTARARGALGCTCTATTAGATAL
TTGEECoL CEECCCC T I ETCAC AT R AR A TAGGAGGACRGCTREAARGARGC TCTATTRGATRL
ITGEGECRL R T T CAC AG TR A R A TAGGAGGACRGATEAARGARGCTCTATTAGATRL
ITGGCRACEECCCCTTET CACAGTRAGRATAGEAGGACERGCTARAGGARGCTCTATTEGRTRY
ITCGCRL R T T TCRC AR TR A R A TRGGRGCGACRGCTREARRGARGC TCTRECTRGRTRL
TTGGCRL CEREC T T T CRC ARG TR A GEGTRGGAGGACRGCTREARRGARGC TCTETTRGRICE!
TTGGECRACEAECCCCTTET CACACGTRAAGRARATAGCAGGACERGCTARARGALGCTCTATTAGRCE!
TG CERCCCCTIGTCACAGTAAAGGTRAGGAGGECAACTRAAGGARGCTCTATTAGATERY
TTCGCRL CERC e T T TCRC ARG TR R GE A TRGRRGCACRGCTRARRGARGCTCTRATTRGRTER:
TTGGECRACERECCCCTTETCACAATRAGRATAGCAGGACAGCTARAACGALCCTCTATTAGRATAY
TTGGCRAACEACCCCTTETCACACGTRAARAGTAGCAGGACRGCTARALACALCCTCTATTAGRATAY
TTCeCRL RO T T CAC AR TR A ACCTRAGGGECEERACTRERAAGCARCOTOCTATTAGATRS
TTCCCAL CERCCoCTTET CACAC TR A MGG TAGGAGCGEGCAR CTRAAGCARSO TCTATTAGATR:

il 3

]
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[m] 5 | LI |_” ﬂ B 234 tatal cequences

Mad lide - Sedechorcll Seouance Mazk Hore Slait
. |Eclcd ¢ sl l Poation: 16 Mumbenng Mask: Nore muler ot
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28l M MM 000 |essscBarsssaassrrmri s smrran e my e m s masas s me e C.
Jed4d M MMS ol S R P e/ SR 1 M St et w2 o e o NSRS o it o 11m M e bW it i M S i LTS w2 i
2R4R ssessBaamss s s snanss s nmnnnnnnnanf 1 e g
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ZRGE M HET e e S e iy e B o M i n e S | 7 1= e
ZATO M MM3  feaaa.d B S e e e B S et e S T S T
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306060L  1gd396LgdL TGOl BoErMaIbgBH03MOO  3953006M9d0L  FgRsligdol  Jobboom
399m0ygbgdmes Neighbor Joining (N]) dgoomo. NJ 10wmyqbgdozn® bgl 35990000
Kimura two-parameter model -0 Us0dgmdobsmgol 1000 bootstrap 69303530
399my969000. B0WwMYgb9EH032IM0 565¢0B0 Bo@o®m®s 3m330BHIMMEo 3OMyMsds MEGA
6.0 -0l g0dmygbgdom. (Tamura, Stecher, Peterson, Filipski, & Kumar, 2013)

U&o@obG03veo sbserobo

UBHOGHOLEIMNMO BswobO PobbmMogmEs 3MHMaMsds SAS 9.2 99939mdom. 353096@M
3oboloomgdEgOOL SOFIMHOLIMZOL godmynbgdme odbs BEBHBIOGHMO ©ILBIM033E0YwOo
565¢0HB0. 103500530990 T9JMG09d0LMZ0L 2odmygqgbgder 0dbs 3oMLmbol (Pearson) x* 56
10d96mob (Fisher) BuGo @gbGo LsFommgdolodgdm. (Agresti, 1996) 25005(3990L 3eoliBgMol
£9360mdLMB 9353000900 BoJBHMMGd0  FgUuhogwroer  0dbs M EH035Mm0E0WE
5BoeobBdo, Molm3zoLsEg  39dmYgbgde odbs  3olimbol  (Poisson) dm©ogoE0MgdYwo
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69309b0wo dmngwo. (McNutt, Wu, Xue, & Hafner, 2003; Spiegelman & Hertzmark, 2005)
BGOGOLEH03MM0 Bo®IMBbMYds 2960LIBOIMS MmO 3 p ooy <0.05.

90039960 3mdobools 6gdstmngs

331935 6905MMMO 5 ©I3H3I0EJOVI0 0Ym 06539300100 dsmMEMY00l, doLol s
306039600 08Mbmermaool bydgiboghm 3Gad@ozmwo 3gbGHMoL, bov)-om®m3zol dEHsEoL
X9605(330L ©35ME5F9BEHOL s bory-0mEM30L Lobgwdfoxm »boggdlodgEol LsdgwooEobm
395@®0bL 9003160 30030b0gdol Jog.

33930 89ga9d0

3sL5EOl EObLOLOSIYDS

XAMNBO 1: B ©05bMLEH0MGOMW0, 563 3609350500 56 Bd3MMbowgdo 218
35309630. 503 06039J300L 0sbMBO 3530963 OL gLz 2006 - 2008 (126 353096¢)0) o
2011 -2013 (92 353096@¢0) Hergddo. mM03g 33¢0935d0 dmbsfioerggdol MIMmE3wglimds ogm
3960 5 bobg3z56m-B9 d9E0 06530300900 0ym 393 O MLYJLIsEMEHO aBom. (b 1)
3b®oo 1. xavx3 1 - o 3530963700l 39bsfowgds Lgbol s 503 06ggdEoolL gosEgdol
2ol dobgzom

2006-2008 §f 2011-2013 §%
33wgge (n=126) | 33eggs (n=92)
Lsdngoemem sbss30, Hangdo (IQR) 33 (28-38) 39 (32-45)
Ldguo, n (%)

Joengdo 52 (41.3) 28 (30.4)

393900 74 (58.7) 64 (69.6)

503 -1 -0l 3553990l 3%s, n (%)

Bo6 30303900l 060930MH0 Imbdstgds | 52 (41.3) 30 (32.6)
393 90mbgJusmEo 3MbEsIGHo 65 (51.6) 51 (55.4)
3m3mlndums®o 3m6¢sJG0 5 (4.0) 10 (10.9)

M3bMdO/Q9MM 339390 4 (3.2) 1(1.1)
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XANBO 2 56BHOMYIAHOMZ3060MLer  33ObsMdIBY Igmgo 3530963900, OMIGD3
509603690Msm 3000 MFgGRq0s. 30600 Yd)EIYMDS ASBOLIBOZIMS MMM
3060990 IGHZ0OMZ0L FoB396909e0 >400 Sbero/dE-Bg 339ObsMdOL 24 3306059 6
306050 IGHZ0OMZ0L  2obLBMIMsEo  sb3z9bgdgmo 3o oL sbsdg oym
3961 B3Mgo. Xamxdo d9gdsgso 193 353096GH0L Lodmsm sbs3o ogm 39 fgwo.
w3G03gbmds (74%) ogm 3530. 3530963900l Bobgza®bg dg@o (53.4%) 0bxnogo®gdmwo
0ym b6 30m3H03900L 0609300 dmbdscmgdol abom. (sbMowo 2) 86.5% obgozo®gdmwo
0ym 503-1-ob A bLdE03om. (EbOOEO 3) 3530963900l IsbMgdom 80% 0dymaygdms
99835306963D0bL 99339 5M0 M9:109DY, IsbMgdom 20% 009gd©s 6yz0653060l 999339
SO 6979086 s FbmwmE ghmo 35309630 0090 M30bsgo®mols Jqdi339e  SEM-U.
(gboo 4)

Y39wsbg oMM 29dmygbgdmewo NRTI Ggg0do oym bomzmoobo + sdogmwoobo
(45.1%); 990009y 905353000 + sdozmobo (22.3%), GH9bmymzomo + 9IGHMOE0GEd0bo
(21.7%) 5 bEe3w900b60 + sdogzmobo (10.9%).

300 2. x37x3 2 - o 3530963900l gsbsfowgds dglbol s s03 0bxggdzool dowsEgdol
3ol dobgdom

n=193
Bsdmoemm sbs30, femgdo (IQR) 39 (35 - 44)
bdgbo, n (%)
39900 143 (74.0)
Jowgdo 60 (25.9)

503 -1 -0l 35053990l gbs, n (%)

65630303900l 0b0gdom®o dmdbdstgds | 103 (53.4)

393 96mbgdusEMEO 3MbEodEo 77 (39.9)
3mdmbgdurscm®o 3mbEod@o 6 (3.1)
Lobbenob 45slbds 2 (1.0)

36000 5 (2.6)
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300 3. X398 2 - 8o 3530963900 3obsfogrgds 503-1-0b LwydEodol dobgzom

n=193
503 -1 -0b LB G030, n (%)
A 167 (86.5)
B 21 (10.9)
Lbgo 5(2.6)

3b®oo 4. xamx3 2 - o 353096@ 900l 39bsfogds s6m Mgg0dol Jobgozom

n =193
960 M9:000, n (%)
99835306963D0bL 99933900 154 (79.8)
6930653060l 9993390 38 (19.7)
wm3obsgo®olb 9993390 1(0.5)

503-1-0b Imer939Ho 930Yd0MmEMy0s BogsMmggurmdo

399m33go (n=218) sHws© ©osRbMLEGHOMYdIMWo s SBEGH0MYEBHOMZoOWLwMwOo
3619356539000  565658379Mbsegd0 3530963008 OO MAMOZWgbmds (n=195, 89.4%)
069303060930 0gm 503-1-08 A bmdEo3om; 15 (6.9%) Lobxdo swdmBgboo 0dbs 306HLol
L¥E030 B, 6 (2.7%) Lobxdo -503-0b LydE 030 G. s0fgHoo 0dbs LwydEod F-ob (n=1, 0.5%)
@5 AB_03 ©930330656¢)0b gbhmgmeo d90mbggzgdo (n=1, 0.5%). (bLwyGsmo 19)
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NJ gowma9bg@o3meo by s39dwos Kimura two-parameter model -oom Lsodgomdolsmzols 1000
bootstrap ©33w03530L 259mggbgdom. BowmygbgBolzmeo sbserobo Bs@sMs 3MI30MEIOHMEO
366595 MEGA 6.0 -0l 359my9gbgdom. 30myqbg@Eoz® bgbg s03-1-0b Lmd@Eodo A s0bodbmaeros
95300, bMdGo3o B - wwbHxs©, Lyd@odo G-fomwsw, ULmdGodo F-0(3s690 o AE
6933006530 GmMIs - 05LAbOLRMS.
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503-1-0b bLdEGH030 A Y39y #o3M39gdwo ogm bsMzmEHo3gool 0bogdzom®
9dbdomgdergddo (94%) o 39BH9OMbyJumsm@mo aBom 0bgozotmgdmw 3oMgddo (92%).
3m0mbgdumom®o  3mb@od@oom (MSM)  ©o0bgo30Mgdmer 3069030  Yz9waby
2393039900 0gm 503-0L B bgd@odo. (byGsmo 20)

LmEomo 20. 503-1-0b bLBEBH03gdoL Fobsfioagds 30MLOL gos3gdol yBIdoL dobgrzom

HA HB mAB mG mF

IDU HETERO MSM
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A, B 05 G 1110 3030L 306011900 459600056 3 O JsbiBgMdo (bweomo 21-23):
LMo 21. LBEB030 A-b 3eslidgho 86% LoMfdxbmgdoo (bootstrap value) (oo BmIols

2990 b Bg 6383969805 3esliGgMol Abmermo BMAd96E0)
I A1.UA.00.98UAD11E
3020
| — R 134
3388

I_ RO25

RO28

3048
332
Ri2&

ROE0
ROB9

ROTT
A.GE.99.99GEMZ0M 1
A1 UA 2001. HUAKV 254
RO95
80 [ R099 M IDU
— 133 M DU
Zre9
RO75
RO21 M HET
75 k= R022 F HET
3990
RO
R153
2775
ROG0
p— 3914 M 1DU
97 L R152 M IDU
— R032

L]

A.RU.RUODOS5
A1.1T.2002.60000

LbmEomo 22. bd@Godo B - 3ansbiggeo 98 % Lomfombmgdoo (bootstrap value)
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g9 — RO84 F HET

RO85 M 1DU

E.RU.04.04RUM 28005

R109

B.GE 03. 02GEMZ004

B.US.98.1058 11

E.TH.90. BK132

NL42 LAV-1

2844 M MMS

— 2870 M MMS
B.GE03.03GEMZD10
R129

98

95

E.01. UA.O1UAKV 16T
ROG2
2868 M HET
RO0OZ M MMS
B9 ROO7 M MMS
gg = 3336 M MMS
— ROG1 M MMS

73 3064 M HET
95 | I: 3566 M MMS
3579 M MMS |

bIM5000 23. BMBGH030 G-U 3¢sbGHgMo 84 % LoMfjdxbmgdoo (bootstrap value)

3010
3120
- G.CM.96.96CMABB55
fo0[—3319MIDU |G
%8 13380 M IDU

100 RO55 M IDU
73 L R135 FHET

503-1-0b "350053900L 3esliBgMgdol" sbslinsmds (Bowmygby@olzm®o sbseobo)

00090 BdEG030  ©IGHIWMOS©  dobgobowgm  s03-0b 9.f. 390539300
3sbBHIMIO0L IHBILOSMYOOL FoBbom. Fodm 33w g0 Lobxgdosb 49 (22.5%) LgdzgbLo
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39960000565 17 "350053990L 3slBgMo" (LGsmo 24-40); 12 3a0sbEGHIM0 59MHP0s69d©s
dbmemE 2 UBydagbll, bmwm yz9wsHg oo 3WwsbBHgMo 59MH0sbbgds 8 19d3z9gbLls.
33l gm9ddo 3590056900 49 Lobxosb 14 (28.6%) 93m36m©s bsM3MEH039d0L
0609J30996M0 dmbdotgdol gbom 0bxoiomgdmw 35¢L, 13 (26.5%) - 39GH9gOH™ULYJLsEGo
3Mmb6¢oJHom  06x030Mgdme  Joewl, 9 (18.4%) 39@gmmbgduecmdo  3mbGodGom
063030090 353L s 13 (26.5%) - 3mIglgdumscmo 3mb@EodEoo 0bgoEoMgdme 353b.
LBIM5000 24. 3e5LGHIMo 1

89 R039 M IDU
R150 F HET

A1.RU.2008.PokA1Ru

3abBHgMo 1 59005690l gm0 0609300 bs63MmEGH039d0L dmbdodgdol 3bom 0bxogo®mgdmw
396L o 393 90mLndLwysEmEmo aBom 0bxo30Mgde Joels (bootstrap value=89%).

bmEsmo 25. 3EsbGgho 2
3948 M HET

73 b B112 M HET

30obBHIM0 2 59MHM056gdL MG JodMmMdomo bJglol 39@gHMLYJLYSEMOO aBom 0bxoEOMYGdIWMW
353096l (bootstrap value=73%).

bIM500 26. 3ELGHIMO 3
3073 F HET

76 3094 M IDU

30obBHYM0 3 59MH0569dL 9P 0609d30M0 BsZMEGH039d0L dmbToMgdol ybom 0bxgorgomgdmw
396L o 393 90mLyJLwysEmmo aBom 0bx030Mgd ol (bootstrap value=76%).

LYYIMS00 27. J3ESLBHYMO 4

91 - R058 F HET
R125 M HET
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3G9m0 4 5900056908l 39@9gMmbgdlso aBom 0bxzoEoMIdMI 9hHo 353Gl s 9O Joerls
(bootstrap value=91%).

bM500 28. 3EsLGHIM0 5

3934 F HET

2816 M MMS

50 3966 M HET
2815 M HET

74 — 3901 M MMS

e 3849 M HET

98 L— 3850 F HET

33bGHIM0 5 59M0005690L 39@gMHMLYJLYSEMEmO 2B0m 06x80EOMGIM 1o 353l O MO Joewls s MG
3m0mbygbyoE©o 3063 9dGH0m 06830300 MG 3s53L (bootstrap value=90%).

LYYIH00 29. 3ESLBHYMO 6

93 R045 F HET
R067 M IDU

3WabBHgMo 6 590056908  39BH9MmbgJumemmMo  abom  0bgoEoMgPM  gho  Joewl o
Bo63m 303900l 06099d30MH0 IMbIsmgdol gHBom 0683030MOMw 9o 3s3L (bootstrap value=93%).
LYIH500 30. 3ESLBHYMO 7

72 2925 M IDU
R052 F HET

30obGHYMo 7 99600056908 39BHgMmbgdumecm@o  abom  0bgogoMmgRd  gho  Joawl o
6563303900l 06099d30M0 IMbIsMd0L B0 0680E0MYOMW 9P 3s53L (bootstrap value=72%).

L5000 31. 3EsbBHgMo 8
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2978 F HET

ag 3383 F HET
R155 M IDU

3bBHIM0 8 59Mm0569d8L 393 MO MLYJLwYSEOHO gBOM 0630300 ME M Joeb s bsM3MmEH03gd0L
0609930600 dmbdsergdol 3boo 0bxozocmgdme gho 353 (bootstrap value=99%).

L5000 32. 3EsLGHYMo 9

— R0%0 M IDU
84 Rog1 F HET

30abAHIOMo 9 590056908 39BH9MmbgJumemmMo  abom  0bgoEoMgPM  gho  Joewl o
Bo®3mE03900L 06099d30wmH0 IMbIsmgdol gHbom 0b6xoE0MmgdwMw gMm 33l (bootstrap value=84%).

LMo 33. 3EsbGHgMo 10

o4 1 3322 M MMS
99 3561 M MMS
3900 M MMS

3bGHIM0 10 590005690L Bod 3mImligdLryon 535353l (bootstrap value=99%).

bmEomo 34. 3esbdgho 11

80 R099 M IDU
R133 M IDU

3o 11 5960005690L boM3mEH03gdol 0bogdiom®o dmbdsmgdol gbom 0bxzgorgo®mgdre mé
0505353L (bootstrap value=80%).

bM5000 35. 3EsbBHgMo 12
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R021 M HET

75 b R022 F HET

3obBHIM0 12 59H 05690l 39@EgOHMLgJLwsEmEmo 3D0m 0680E0MGRIME 9OHo Jowl s gho IJogb
(bootstrap value=75%).

bM500 36. 3EsLGHYMo 13

_I__ 3914 M IDU
97 - R152 M IDU

3G gMo 13 590H05690L bo3mEH039gdol 0bogdom®o dmbdsmgdol agboom 0bxzgorgo®mgdre mé
393U (bootstrap value=97%).

bMs00 37. 3esbGgo 14

99 R084 F HET
R085 M IDU
B.RU.04.04RU128005

3abEGgmo 14 590005690l  3939OHmbgdusm@mo  gbom  0bgogoMgd  gho  Joel o
Bo63mE03900L 0609930MH0 IMbIsmgdol gHBom 06x030MdMw gMm 33l (bootstrap value=99%).

L5000 38. 3EsLBHMo 15

o5 2844 M MMS
2870 M MMS
B.GE.03.03GEMZ010

3bGHIM0 15 590M0005690L MmO 3ImMUgJbrysen 3s3b (bootstrap value=95%).

LYYIH00 39. 3ELGHIMO 16
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2868 M HET
Ro02 M MMS

89 R007 M MMS

96 — 3336 M MMS

RO61 M MMS
73 — 3064 M HET
o — 3566 M MMS
3579 M MMS

3390 16 590 05690L 39O MLYJLwYsEMGO ABom 06O MG s 3MmIMBYJLmsEGO
30b3odBHoom 0b6x30306M90mw 9943b 3oL (bootstrap value=89%).

LbM00 40. 3esbGHgMo 17

G.CM.96.96CMABBS55
100 [— 3319 M IDU
13380 M IDU

100 R055 M IDU
?L R135 F HET

30abBgMo 17 5900056908  393H9Ombgdursmo  gbom  0bgoEoMgd  gMo  Jowl  ©d
Bo®3m 03900l 0609930wOH0 IMbIsmgdol gHom 0683030MdMw bsd o3l (bootstrap value=98%).

a8

30536005309 ds 365eoBds 9B396s, MM ,3505:3990L  3eslE OOl [ozermds
5393006900 0g™ 39000930 BoJBHMOM9d0: SLo3MdM030 Xamxo 18 — 25 figwols
B9M29030 — BoMOMOOMO MOLZO 2.44 (95% Lo®fdbmmdol 0b@gtmgscro [CI]: 1.20-4.96,
p=0.014); 5b53M06030 X3R0 25-35 {Herob oM gddo — GsHOMdomo Molzo 1.83 (1.03-
3.27, p=0.040); 503 3m3mLgdLwnoMHo 4509390l 3B — BsMOMdoMo MHobzo 2.16 (95% CI:
1.16-4.03, p=0.015); 503 B b933030 — gosGmdomo Mobzo 2.56 (95% CI: 1.42-4.61, p=0.002)
@5 503 BMBBH030 J9MEs A s B- godomdomo Molgo 2.68 (95% CI: 1.29-5.57, p=0.008).
35309630 Ldqlo 56 0ym 35380600 AMBOZIEMB MBogsM0sEO BseroDdo s
3905 590y, ol 3603369 m3zbo® 3MMmIO0MHIOES 503 P3O3EJIOL FBLMSD s Tgbodsdols©
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Ldgbo, OMaMOE dMM30IOI0  BoJBHMEMO, STMMIO 0dbs  FMEE0536M0SE0EO
9m©Y0sb.

30639500/3500539990 HHBoLEHIBEHMBOL 3530 EIEgds LodoMmnzgwrmdo

2006-2008 fierols 965659379Mbgangd 353096390830 306H39woo  MYBoLEBHIBEGHMdOL
3393530 Bs®omero 126 353096306 G9HBoLEIBEGHMwo 393530900 50dMmsBbs Lsdo
35(3006GH0L96 (2.38%) 9o8mygmgoe 306vlol Lobxqgddo. MmO 353096¢0 0683030MYIMEO
0y 306060m, GMIGLy3 3Jmbs MgHBolEBHIBEGH™ds NNRTI-U d0dsdom; 396MIm© goHm
d9dmbgg35d0 50dmbgboo 0dbs K103N 3m@o3os s 8gmég 99dmbggzsdo - K101E. gbomo
353096@0 (0.79%) G9BobE9b@wo ogm NRTI ¢sdo3wobols dodstro» M1841 d@sgools
3900, 3m3Mo305do  slggg ImbEs  ymxzowo  LsdFMmms  3930060L  J39969d0Lom30L
©53obslosmMgdgo  3060MLol  bdGHo3o A -bsmzol b3ggogom®o PI dm@sgos V77I-b
dgbhogams. V771 3@ sgos me bbgs 39@s30osbomob gbmo: 3mombgdo Thr-31 o Gly-78
Jobob  9.5. V771  353wm@Hodl, Omdgwoi  ©odsbslios@gdgmos  Mgaombdo  s03-1
930009doolomgol. (Roudinskii et al., 2004) V771 99@o3os 508mBbs 126-sb 40 (31.7%)
Lobxdo. 5§96 37 Lobxo (92.5%) ogm 30MHXYLOL LwYdEO30 A s Bomysb 23-U (62.2%) sbg3g
3Jmbs V771 3530m@GH030bsm30L sdsboliosmgdgmo 893s309d0 3mmbgddo Thr-31 s
Gly-78. V771 81@5305 Bsbsbo 0dbs 3 d98mbggzsdo 306mLols B gd@oddo, 8sa®sd o3 9Hml
056 50 bggs V771  353¢0m3Ho30bomzgol  @sdsbolosmgdgemo Thr-31 s Gly-78
Bobo33gd900.

2011-2013 Gerol 5656593mMbgwgd 353096(3)9d80 306M39wso MHBOLEHIHEGHMdOLO
3393530 Bsomero 92 353096@0©s6 H9HBolBHIbGHwo 3M@s309d0 50dMmsBbos ™mGo
353096@0Lb (2.17%) 498mymazow 30690l Lobyxgddo. gho dgdmbgzgzsdo smdmbgbowro
0465 NNRTI dm¢ogos Y188H/L oo 9gmeg 999mbggasdo - PI dmsgos N88S.

503-1-0b H9BoLEBHYBHEHMdOL 3Brmzool Esbslinsmgds

X3RB0 2-0b 193 353096306 170-b (88.1%) 3Jmbs 96GHOMYGHOMZ060MLvIeo
§99egd0l 2 xaa3ols - NRTI + NNRTI - 8035600 6G9BobEgb@mds, m6mo bgs xamzol - NRTI
+ PI - 9005600 69BoLGHIbEGHMdS 509608690m©s 9o (0.5%) 3530963)L; §odegdol gbmo
X3I5B0L d0doMm0) M9HOLEHIBEGHMBS b3bsbo 0dbs 21 gdmbggzsdo (10.9%), 5Jgwsb  Tbmerme
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NRTI -b xa530L dodobron H5DobGHIbGH™ds ogm 10 35309600 (5.2%) s dbmewmeo NNRTI -
b %2980l d0dsmm M7BoLEBHIBEG™Mds 11 (5.7%) 353096@00. gomo 353096@0 (0.5%) oym
3060Lob doBotMgdgo, OMIgebss 50960369dMqs M9BoLEIbEGHMdS
BBH0MIGHOM300lMwo  309356M5GJOoL Lbodo xamaol - NRTI + NNRTI+PI - 808s6Go
M9DoLEI6EHMdS.

Y39wsDg 393603919090 NRTI 3w@sisos ogm M184V. ob bsbsbo odbs 193-sb 166
(86.0%) 306H9ldo. 9999 dmomos NRTI d9@sgogdo L74V (22.3%, n=43) s K65R (13.5,
n=26). (gbGogo 5) 65d0LdogMo g0 M0JoEOboL sbsgrmyo dm@Essos (TAM) dga3bzs
Lobxgdol 23.3%-do s 30601gdol 7.8%- Bdmbos =3 TAM. yz9wsbyg 493039 gdmwo
TAM ogm D67N -129%. NRTI 09935309008 L6O500/360HMmBowo  LBEodoblrMo©
3600836903650 56 356Lb3530dM 503-0L Bb3sOLBZS LMdE03T0.

NNRTI 899¢530906 GmMolb  y39wsbg 29303Egwgdmo oym GI190S, mdgwog
d923b3005 105 Lobxdo (54.4%). G190S-b dmyzgdms 96920 360d390M3560 @ SE0YdO:
K101E (31.6%, n=61), K103N (30.1%, n=58) o Y181CI (26.9%, n=52). NNRTI 99)&s30900L
LIH500L/3OMBOEOL  FgoMGOoL F9gIRO© Podmzobos 360d3bgemgsbo oblbgagqds
503-1-0l LB BH03 A-b s 30MHXLOL bbgs, s6s -A, LgdE0390L Mob. dM@Es30900 G190S s
K101E 8608369cm3bso 9x56mm bdomo 23b3w09ds 503-1-0L  bydEo3d A-8o, 300069 Lb3s
13G0390d0 (p<0.0001), dMEHsgos KI03N 30 a3t bdocmos 3069ol s6s -A b9dE03do
(p<0.0001). 69 Lobxdo NNRTI dwEsgos G190S dga3bs 96 K101E-056, 96 Y181C-:5b, 96
M6H039Lm6 ghms: 39 gdmbgzggzsdo dgazbzs G190S/ K101E g9bm@Eosdo ; 10 890mbggsdo -
G190S/ Y181C 96m@030 @s 20 990mbggzsdo G190S/ K101E/ Y181C g9bm@Eodo.

36OHME9oBsL 0630003HMO9d0L (PI) 8035000 H9HoLGHIBbEGHMwo 30600 50dmsbbs 2
3530963)L. 90 99dmbgg35d0 bsbsbo 0dbs PI 9w si0s D30N, dgmeg 898cnbgg3sdo 3(3096@L
1Jmbs 3 PI 39935300l 3m3dobsizos : M461, 147V s L76V.
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3bM0go 5. M9396L GHMBLI03EsBsl MYBOLEHIBEGHMWo d@s309d0

50m9bMds  LmdGo3o A 565 A bdEHodo

(n=193) (n=167) (n=26) pvalue
NRTI 999530900, n (%)
M41L 12 (6.2) 11 (6.6) 1(3.8) 0.99
D67N 25 (12.9) 24 (14.4) 1(3.8) 0.21
K70R 13 (6.7) 12 (7.2) 1(3.8) 0.99
L210W 9(4.7) 9(5.4) 0 (0.0) 0.61
T215YF 22 (11.4) 18 (10.8) 4 (15.4) 0.51
K219QE 15 (7.8) 13 (7.8) 2(7.7) 0.99
K65R 26 (13.5) 24 (14.4) 2(7.7) 0.54
L74V 43 (22.3) 36 (21.6) 7 (26.9) 0.61
Y115F 23 (11.9) 22 (13.2) 1(3.8) 0.32
M184V 166 (86.0) 146 (87.4)  20(76.9) 0.22
NNRTI 99530900, n (%)
K101E 61 (31.6) 61 (36.5) 0 (0.0) <0.0001
K103N 58 (30.1) 40 (24.0) 18 (69.2) <0.0001
V106M 8 (4.1) 7 (4.2) 1(3.8) 0.99
V108I 13 (6.7) 11 (6.6) 2(7.7) 0.69
Y181CI 52 (26.9) 43 (25.7) 9 (34.6) 0.34
G190S 105 (54.4) 104 (62.3) 1(3.8) <0.0001
GI90A 8 (4.1) 5(3.0) 3 (11.5) 0.08
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a5bboengs

B3060s 3319359 9B396s, GMT S03-1-0b LYBdE030 A, GMIJWOE PIZOEILIONIPOS
50dMbogEgm 9MH3m30L Mgyombdo (Bobkova, 2013), sbggg Fo6dmoaqbl Lods®omgzgwrmdo
dmE30M399woMg y39esbg 93O 3930390 byd@odl (Dvali et al., 2012; Zarandia, et
al., 2006). Bg960 330935 oMbl 30M39e FOHMTsL 5BMLOZEgm 93MM30L Mgyombols
9309469080, MHMIgedoi FgqlHogErowos 503-1-0L 9.5, "35s3900L  3WslBYMgdo". B39bL
565¢0Bdo 503-1-0b pol 19d39blgdols 22.5 %-85 BsdMIYgs0ds 17 450053900l 3wl geo,
HI9003 oblb3s3wYds F9(3990L 35@9aMmOO0L s bgbolo dobgz00.

390053990L 8 3ol gM0 F9gdMEs b3M3ME039d0L 0bogd0Mo ImabIsMgdgwro
05053539008 @5 s 393H9OHmLgdleOHo  ABom 068303060930 Joegdoliogsb.
50L60365300, OMI 53 303930530 EMT0bIBEHMMO 0gm 503-0b A LdEGH030. gi 50IMBYbs
3090mgdL  LodoMM3gwmdo 503-0l MmO  930©JdosL - bsM3MEH03900L  0bogdioMo
mbdsM9gdol s 39@gmHmlgdlwyse®mo 3mbEsJGHOL abom 493M(39wgdME 930 dosls -
dmeol  dFoGmm  353060D). 0bxzgdEomco  Zsmmemaool, JoLols s J3wobozw®o
09996m@myo0l LsdgEboghm 3Mod@ozmw 39bG®do Bos@oMgdmwmds 33358 583965, G™I
Joegddo 03 0b6x39d3ool  doMoms  Mol3  BoJBHMOL  FoMdmowygbl  LydursEdo
350@b0MmMOL ©5EJO0MO 503 BEBIEHMLO 56 3oMEBHBoMGOl Boge bsM3mE039d0l 0bogdzom®o
dmbdo®qds. (Chkhartishvili, McNutt, Smith, & Tsertsvadze, 2011) 596 259m30bstg, s03-
ob  39¢OmlodbmsmGo  930Ydos 939300600 M0s  BaM3MEGH03900L  0bogdsoMo
dmdbdoM9dgdol 099056 s 56 FoMrdMmowgabl 9309300l 49696Msobsizools 89wgal. s03-
ob OB Bd53d3%g 4939l gOMzbmEo  3OMmyMmsds  (PMTCT), 6Mmdgeros
239900lbIMBL  MmOLo  Joegdol bogzgMLsgrmem L3Mobobal s03 0bg9gdi30sby, 9b939
o600 0bL  000L  OEILEHWOYOSL, G s03-0b  9g30@JYdos 9O MOl BIOOM
393039900 BMYPS©  3M3Ms305d0. 53  330930L  FMbo3gdgdol  Mbobds, 03
069399300l 36935 96@MdS MmOV Joengddo 2006-2013 Hergddo oym dogosh odswo s
dgyggmds  0.02% - 0.04% (99350090505  3MBGHOMEoLs o LsbMPsMgdMHOZ0
X 96360009 Md0L 9HM3bmo 395GHMOL 459MmYd39969d9e0 dmMbo3909d0).

909b9go3500 0oLy, MMI Lods@mgzgwmdo 39@gembgdlwrysemMo 3mbEod@ol gbom
08030MYOMYWo 3060930l MMH3egbMdLL  Joggdo  [oMmBmoygbgb, dmerm dmbsigdgdol
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0565b3o 906036935 39@9OMLgJusmmo aHom 0bxzoE0Mgdol Jgdmnbgzg3dol B
39390380. B396L 3393580 3939MHmLgdumemmo  aBom  0bxozoMgdwo 9 3530056
50900 Lobxgd0IDb ToEgdMds s03-0l MM  UBgdzgbLds  Fo®dmddbs TbmErm
39390056 F90AM0  JWLBHYM0, bmerm 2 Bgdz9gbbo gogMmosbs 3mdmbgdursermeo
3M635gd@oL 4Dom 0bx30306090mw 353096. F930d05 3035M9EM™M, HMI gl JommOMIBL
3393530 Bs®oro 3530963H900L d0ge 3Tl mo J3930L ORIMZL LGHodol
399m. 53960030L 8990mMgdMw E9BHI0d0 O O dMHOEGEHBIAL BoGHMYdIMs 33100390353
51939 963965 3939M9gmLgduyseo s 3mAMbgJuyseo  353900L90 Tgdsmo TgH Mo
3wbGgem9do. (Dennis et al., 2012; Hue et al,, 2014). 308mUgdlwnocm®o J3o30l @oxs6m3zs
393039090990 3OHMdEgdss gl dbmgeomdo,(Fay et al., 2011; Pathela et al., 2006) o3
01393V sbgo 353096@9dT0 sOILOIRILMZ560 3609396300 BMAYOOL BoEMYdL.

B396L 33c093500 15 3mImMUgJluoeo 353090 13 A59MH0bEs 3esliBgMgddo, Moz
dommomadl 53  xawRdo  20053900L6  NBOM  dFoOH™  Jugeol  SMLYIMISDY.
3035600530935 9650 BTs I9EILEHMEGS MSM-do 3sbGgMgdol o®dmddbols Macm
3500 5EBSMMBS. 3ELBHIOT0 4990005693 Mb 3930069 BoJEBHMMGOO Oym:
503-0L 3m3mbduomEo 250s(39d0L s (RR 2.16, p=0.015), s03-0b B bydEodo, Mmdgaos
M3 bdomo ogm MSM-9ddo (RR2.56, p=0.002) 05 5bs¢0gsBms sBs30: 3mdmbgduvrscrm®do
3000 063030000 330963930l 26% oym 25 9By sbowgsBems (RR 2.44, p=0.014).
9300900 Myo®  dmbs3gdgdmsb  ghmo©, MmIgwog  9B39bg0L  s03  0bxygjiool
36935¢9bBH™Md0L Mol MSM-93d0 @ sbogro 06g39J300L MBOHM JoMoe dsB3969d9wls,
(Georgia Country report for the Global AIDS Response Progress Reporting, 2014; Tsertsvadze et
al., 2014) Bg9b0 330930L 90Ya9x00 300093 9O 0MMOMYGOL 5T 3M3ES305T0 BIODM
dsLdEod0560 9300900l A563039MgO0L GOolzHg. MSM 9309300l BM©s Jgobodbgds
MBSO,  0LgMO  GJoMmbgdol  BsM3om,  OHMIGdIOE3  GHEOIWO0VIEXOI®
3960bowgdMmEs HMyMeE 5Mo- MSM 930009300L 530900, HrMAMMOES Fogo0md© Bv)d
L5350 SBMO3I0 s sDoo.(Beyrer et al., 2013; Mayer, 2014; H. T. Yang et al., 2014).

B39b0 330930L 999000 sbg3g FoPomgdl MSM 93009300l sFM¥)30JOL
3930056935B9. MSM 159939b6Lgd0 96 45900056 JwsbiBgMdo IDU 9gd39blgdmsb; s1939

mdb0od3z9m  0gm  Joewgdmsb 3938060  3sbBgMdo, MmIgedos  dLY3g  FJOOMES
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39390mbgJuMsmGo  aBom 0bx0E0MIOMo 3 3530. JowgdoLash s 0bogdsom®o
656303039008 dmabIMGOgo F585353900Lgob goblbgsggd0m, MSM-gdol »dMS3Eglmds
06830300700 0ym 503-0b B Ld@odom. 93009300l sLgmo BgaMgasEos 193MAbss
500900, goblozmmMmgdom 930gdool gob3zomsmgdol sMgmw BEsogddy. (Herring et
al., 2003; Mastro, Kunanusont, Dondero, & Wasi, 1997; van Harmelen et al., 1997)

B39bL  33e935d0 BsbL, MHMI  o0BIMI©s v03-0L LMdGH030 G- 0bxgogo®gdol
9900b3939%0. bLBGH030 G- 0683030MYOOL 3003900 Fgdmbgzgzs s©3hgMgo 2006 Fgarl
96300 JoasbGHdo, HmIgewoi LodoOm39wwmbo MW 930MM30s6. 58 Fgdmbggzol
39009y LmdGH030 G- 0680E0MIdOL 300093 5 J9dmbgzgzs A9dM353wW0bgm s Y3z9ges
1993960 o9MM0sbEs g 3l IMTo 84% -0sbo  LoGdMbmgdom. LmdGHodo G
39363909090 3OGR5w05d0 Qo 93630 939969030 33b39ds
b5 05bMBoMGOMw0 3530963 9d0L 3%-T0.(Abecasis et al., 2013; Esteves et al., 2003)

B3960 331935 306390 33109350 SMAMBOZIW® 93MM30l  Mgombdo, GMIol
BoMR9ddo dmbs 9.5, 539053990l 3EebBHIMIOOLE RO MYgbgBH0ZMNMO  Sbserobo.
33w930L 89092900 5LEHWMIOL 353d06L 503-0l IDU s 3939 mlgdlmsm® 930093093l
dmM0b. 56 0465 Bobsbo 3538060 503-0 IDU s MSM 450053990l d90mbg9390L dmcob, Moz
805608693l M0 9300900l HIMMI0YIJ G330 DY.

B39BL J0g® "go53930L JelBHIMYdOL" 33eg35L 2o5BBOs oM 3390 F9BOM©39d0.
396Gdme: 1) MSM -gd0l dgsmgdom d306Mg Moabzo Bzl gows3gdol MadMm gstMoy
Jugols 50dmbgbols LGoEOLEHOIMEM LoddwWwszmMgl.  9bs 900bodbml, Gmd MSM -9ddo
3963056905000 930009800l J0bgo35¢, 53 X 3MBdo F90mb393900L MoEbzo ds0b3 3069
B9OS 5 89500996l LogHom Jgdmnbzg3900L Fbmerme 6 %-U; 2) B396 F9dmz0xsMYgm 503~
ol dbmerm pol H90mbols 45565¢0Dgd0m, 5053 LG IMYINI0s, HMI gl Mgaombo
303536 Bo3dsMOL 0BFMOTS30L 503-0L 25330l JugErol SBsE0BOLIMZOL.

(Hue, Clewley, Cane, & Pillay, 2004)

B39635 33¢09350 5B3965, MHMA 503-1-0b A LgdEH03L 5J3l Jolm3zol sdobsliosmgdgwro
3oblbgo390mo  NNRTI  6H9BobGHgbGHmdol  36MHmaowo. gl goblbgeggds  30639ws©

5030969 B396 s 3m@s bbol (ob osliG MO HMLgmTo Bo@o®mgdrien MRG™ OE
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33w9g35do (Dvali, et al., 2012; Kolomeets, Varghese, Lemey, Bobkova, & Shafer, 2014;
Tsertsvadze, et al., 2011). G190S ogm y39wsBy 49303990 meo NNRTI 3m@sgos s ob
3603d3b9gem3zbs MBOH™ bdoMs 93b3gdmEs s03-1-0 A LwdEodol Lobyxgddo. gu
360036903560 goblibgoggdses s03-1-0b bbgs bydEH03900L56, MMIgddos MBOM HIoMO©
36309000 NNRTI 81330908  K103N oo Y181CI (Reuman, Rhee, Holmes, & Shafer, 2010;
Wallis et al., 2014).

300093 900 36093690 m3z560 Fsbslosmdgo, HMIgEoE 903(9MHgm O SHILOSMGIL
dbmem 503-1-0b A bgdEGHodl, Mol NNRTI dw@sgos KI101E-b dspowo Lobdodg.
3600369wm35605, M®A B39BL FogH 3039w sOfghero odbs, MmA dm@szos K101E
00mgdol 94L3BoMMI© §3b30IOMEs FbMmmE FMEs305 G190S-056 ghms. 1939
3600369wm3560 ogm NNRTI 99@sgos Y18ICI -msb gomos@ s0bodbmmo dw@sEogdol
3o0mBabs. 2063393905, 9b0dbMro  FMES30900 BbOIdMS  GOHMPMYISE v
bgdm©s om0 9379FNws30s.  bgdoldoge  F9dmbggzsdo, s©0bodbmeo  3mEs309d0L
IONEMME0 SOLYMOMDdS BOMEIZL sbowo Momdoll NNRTI 3¢0slols o013 309356053)gdols
3990ggbgdols  JglodErgdemdsls 98  3M9396MBHJdom  sEMg B33 MObogd  s03-1-0b A
1030300 06830300 M 3530963H70d0.

13303900l dobg3z00m JgsMgdol 4oM©s G190S s K101E 399¢3s309d0lL Lobdoty
51939 99939Ls 353096GOL Lbgglol, 503 0bx39dEool gows3gdol aBol s SO Mgx0dob
dobg3z0m. 5603 9> BBy 56 5B396s LBOEHOLIMGMs© 360T3bgwM3560 gobLbgs390o,
(ORYEY 300093 9o by mlsg35aL b, (OIuYs! M9HoLEGHBEGHM™dOL
396L5396M9390/35b1b35390)0 3OHMBOWO/1IMH00 Fob3oMHMBYdME0s FbmemmE  503-
1-0b A b993E0300 S 5O B30T BBIS BOJGHMMOm.

653 9996905 bbgs M9HBoLEbEGHWME dm@Es3090L, 01939 MMM dogwl dlmgwomdo,
Logodmzgermdos Y39wsdg 3930939 gdmwo d99Esgoss M184V (Assoumou et al., 2013;
Hosseinipour, Gupta, Van Zyl, Eron, & Nachega, 2013). 39&s30900L Lobdo®ol {iengdol
dobg30m 96900l 50IM3z56069m, OMI Qo0BIM©s L74V- ol (22.3% 2014 Hgerb oo
14.6% 2011 §geol) s K65R-0b (13.5 % 2014 9ol s 4.9% 2011 {gerl) Lobdody, Moz
d9L0d50LMBIT0S 505393000l O BYbMBMZOOOL  JoBMEO  IMbIsMGOSLMSD.  B39bL
3393500 sfigMowo TAM-gd0l LobdoMmg MBOM EdIWOS 30069 Fo63MmboL s JMEgygdols
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33w935do (Marconi et al., 2008), 953653 dbas3bos 08 §39969080 BoEIMJOMEO 33193990l
3909290005, LOsE 503 30MHMLIWO OGZ0MMZ0L FIBLEBOZMS [o®BMOYIbl BrmEobmen
399m33eg3sL (Barth, van der Loeff, Schuurman, Hoepelman, & Wensing, 2010). gb g35J@o0
bsBL ML3sAL, MHMI 30600 IGZ0OMZ0L HEHObMEsE 2obLIBLZsMs BBoIdggEmgzs60
R9dBHMO0s  HIBoLAHIBGHMO  FNMFHOIE0JOOL 53T MEISEFOOL  0O3000  SLOEOEIGOMS.
59653 LodMmzgermdo HBom3mobo 3310353 MBGds JMM-9Mm Y39WsHY BIOOME
399myg9b90me 56E0MHYEHOMZOOMLE 3M935M9GHOW, SYEOWIdJos 3Mdogs dmbogls
TAM-930UL §o63mgdbol 36O mevo.

PI 9B0ob@9b@Gwwo 8m@s309d0l Lobdog ogm sdswo. B39bL 33¢935d0 Fbmerme
2 353096@L 508msBbs PI  8993530900. 585056, 90m-90m0o 35309630 bgergzobszo®mols
3993390 8396bs MBSl 00gd©s 2000 Houb. 58 MMOLIMZ0L 503-0L  ggbmEGHo3MEmOo
9BoLEIPEHMIL  GHIuGo 9O ogm  bgedobsfizgomdo s MIBOLEHIEEHMOOL  5IMBYbs
dmbgdbs 93MbsMd0Eb FBMWwMmE© ®sdmEgbody ool 8gdwgy. Igmeg 353096¢0
0394mx390Mm©s @m3065306008 9993390 SO 6g503Dg, OMmAMOE 9379Obsermdol 306039wo
(0g0L ©9503%9. 2013 ool dmmbsm3zol sbEoMmg@MmMm30MHLme 93Mbsermdsbg dymazo
3530963900l 13% 00gd@s PI 369356153g0L s MHgbolEgb@mdol 39630ms09g00L dbmerme
960 99dmbgzs 30m0mMgIL, MM 9B MYlmOLYdOL J39969030 PI 36935053900
390d9ds 356bore 0dbsl 839Obsmdol 306039 356056¢ 9.

B39bL o9 M9HBolLEBHIBEGH™IOL 3OMTBoOL/LMMsMOL TgizoLgdsL 4o9Bb0s goe339wyw0
99D0m39%0. 39MHdmE, 33350 BRsGMMEO 0ym 56 Lyd@od A-l dbmemeo 26 Lobyo.
5056 Jgolimlods  LAHIGOLEG0ZMNMO LoIdW3zMg T9gIMGIOLS S  JoBEBMASIdOLIMZOL.
dgmOgl IbM0g, s0bB0Tbs305, MMI 33¢093500 RSO0 0ym 503 HJHBOLEHIBEHMDOOL ygz9es
39900b3935 5 B9gaMo 50b0dbIo 56 0gm A5630MHMdGMEo J9gMbg30l 3MIoEgdom. 5
391030l J0Hge350 331930L 909290l OO 360d369EMds 9J3L 3KobogolEgdols
@5 3OMYM590L IgbgxgMHgdolom3z0b.

2006-2008 s 2011-2013 §argdol 56565939Mbsegdo  353096¢ 900l  Lobx ool
565¢0Bds  9B396s, MHMI 2053980 MHBOLEI6EHMOOL  sbgz9b9dgmo  LodsGmgzgwrmdo
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Introduction

HIV/AIDS remains the major global public health challenge of modern times, with
around 35 million people living with HIV by the end of 2013. 2.1 [1.9-2.4] million people
became infected with HIV in 2013 globally. HIV/AIDS is 6th leading cause of death
worldwide and 2nd leading cause of death in recourse limited countries. By December 31,
2014 there were reported 4 697 HIV/AIDS cases in Georgia.

Introduction of antiretroviral treatment (ART) has significantly reduced HIV/AID
related morbidity and mortality and prolonged life expectancy of people living with
HIV/AIDS. However, ART efficacy can be impaired by antiretroviral resistance, which is a
frequent reason of ART failure. ART resistance may develop during treatment (acquired
resistance), or a person may become infected with drug resistant HIV (transmitted
resistance).

As in the rest of the world, ART failure due to resistance is a problem in Georgia,
which has increased along with the availability of antiretroviral treatment. Since 2004,
through the Global Fund support Georgia ensured universal access to ART for all patients
in need. Provision of ART is governed by the national guidelines and is coordinated by the
Infectious Diseases, AIDS and Clinical Immunology Research Center (National AIDS
Center). Currently ART is recommended in all patients with CD4 count <500 cells/mm3.
The recommended initial regimen consists of two nucleoside reverse transcriptase
inhibitors (NRTI) and one non-nucleoside reverse transcriptase inhibitor (NNRTI). A
ritonavir (r) boosted protease inhibitor (Pl) is recommended in cases when an NNRTI
cannot be prescribed. Currently tenofovir + emtricitabine and zidvudine + lamivudine are
used for the NRTI component of initial regimen. Efavirenz is the preferred NNRTI with
nevirapine being recommended as an alternative to EFV. Increased access to ART plays
an important role in transmission of resistant HIV in treated and also treatment naive
population. HIV resistance developed during ARV treatment is the main reason of
resistance transmission.

The global HIV epidemic is primarily caused by HIV type 1 (HIV-1), which is
characterized by divergent evolution leading to development of multiple subtypes and inter-
subtype recombinant forms. This genetic diversity can affect disease progression,
response to antiretroviral therapy (ART) and emergence of drug resistance. The
knowledge about subtype-specific responses to currently available antiretroviral drugs is
especially important for resource poor countries, where treatment options are limited
because of economic constraints. Resistance pathways in different subtypes may affect
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drug cross-resistance and the potential use of specific second-line regimens, which further
narrows limited treatment options in developing countries.

The majority of HIV drug resistance studies worldwide have been carried in HIV-1
subtype B strains. It is important, that in most of developing courtiers, where the ART is
becoming increasingly available, so called "non-B" subtypes of HIV are more prevalent.
Molecular epidemiology of HIV in Georgia has not been widely studied. A small study
conducted by Infectious Diseases, AIDS Clinical Immunology Research Center with US
collaborators in 1998-2003 revealed that subtype A is the most prevalent (70%) HIV
subtype in Georgia. Subtypes B, C and CRF18_cpx were also identified. The study also
showed transmitted resistance in 4% of treatment naive patients.

The study included only 48 HIV/AIDS patients and does not give the full picture of
the situation. It is also important to note, that after 2003 important changes happened in
Georgia in terms of epidemic development itself and also in strengthening intervention
activities. For many years men with injection drug use (IDU) represented majority of
HIV/AIDs patients. In last few years annual trends of newly reported cases show increase
in the proportion of sexually acquired infections, including heterosexual and male-to-male

sexual contacts. This change might have affected HIV subtype distribution in the country.

Objective
Objective of the study was Characterization of HIV-1 Subtypes and Drug Resistant Strains
in Georgia
Specific aims:
1. Study of HIV-1 molecular epidemiology and assessing tendency in 2006-2013yy
2. Phylogenetic analyses of HIV-1 transmission clusters in Georgia
3. Study of transmitted drug resistance in treatment naive patients and assessing
tendency in 2006-2013yy
4. Characterization of drug resistance profile of HIV-1 subtypes circulating in Georgia
(2005-2013yy)

Materials and Methods
Study population: 411 HIV/AIDS patients registered at the Infectious Diseases, AIDS and

Clinical Immunology Research Center divided in two groups:
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Group 1: 218 antiretroviral naive, newly diagnosed adult (age 218) HIV patients, with HIV
VL>1000 cop/mL were enrolled during the periods of 2006-2008 (n=126) and 2011-2013
(n=92). Plasma samples were collected at the patients’ first clinical visit after their HIV
diagnosis. Molecular epidemiology of HIV-1, phylogenetics of of HIV “transmission
clusters” and transmitted drug resistance was studied in this group.

Group 2: 193 adult (age = 18 years) HIV patients who experienced virological failure and
were found to carry drug resistant strains of HIV-1 based on HIV genotypic resistance
testing. Study period was 2005-2013. Subjects were identified through laboratory and
medical records. Data on demographic and clinical characteristics were abstracted through
chart review. The virologic failure was defined as plasma HIV-1 RNA level >400 copies/mL
6 months or >50 copies/mL 12 months after commencing treatment in patients that remain
on ART, or if patient had viral rebound confirmed by two consecutive measurements
following the undetectable plasma HIV-1 RNA levels while on therapy.

Methods

Genotyping: Partial HIV-1 pol sequences, containing protease and partial reverse
transcriptase genes, were generated through population-based sequencing using the
TruGene HIV-1 genotyping kit (Siemens Healthcare Diagnostics, Tarrytown, NY, USA) and
the ViroSeq HIV-1 genotyping System (Abbott Diagnostics, Foster City, CA, USA) in
accordance with the manufacturers’ instructions.HIV pol gene sequences were examined
for the presence of resistance-associated mutations. Stanford HIV Sequence Database

(http://hivdb.stanford.edu/) was used for interpretation of resistance data. Mutations listed

by the International Antiviral Society-USA were considered.

Phylogenetic analyses: Multiple alignments were created with the CLUSTAL W program.
Phylogenetic analyses were conducted using MEGA software version 6.0. The Neighbor
Joining (NJ) method and Kimura two-parameter model with reliability estimated from 1000
bootstrap replicates were used for tree construction. HIV-1 subtypes were assigned by
inferring relatedness of participant sequences to reference HIV-1 sequences obtained from
the Los Alamos National Laboratory HIV Sequence Database

(http://www.hiv.lanl.gov/content/sequence/HIV/mainpage.html). A ransmission cluster was

defined as a phylogenetic clade with = 2 sequences showing a bootstrap value of 270%

and <0.015 mean intra-cluster genetic distance.
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Statistical analysis: Statistical analyses were carried out using SAS 9.2 (SAS Institute,
Cary, NC, USA). Standard descriptive statistics were performed to describe patient
characteristics. Comparisons were tested using Pearson’s chi-square test or Fisher’s exact
test as appropriate. Significance was defined as p value <0.05. Modified multivariate
Poisson regression analysis was used to identify factors associated with the membership

in a transmission cluster.

Results

Among 218 ART naive patients included in the study the median age was 35 years
(interquartile range: 29-42) and 11% were within the age group of 18-25 years. The
majority (63%) were men. Fifty-three percent were infected via heterosexual contact, IDU
accounted for 37.6% and male-to-male sex for 6.9% of cases.

Our study shows that subtype A continues to be the predominant strain (n=195,
89.4%) of HIV circulating in Georgia, followed by 15 (6.9%) samples of subtype B and 6
(2.7%) samples of subtype G. Also there were single cases of subtype F (n=1, 0.5%) and a
recombinant form AB_03 (n=1, 0.5%). Subtype A was predominant among IDUs and
heterosexually infected persons accounting for 94% and 92% of samples respectively,
while 60% of MSM had subtype B virus. All viruses within subtypes A, B and G formed
major clusters, with bootstrap values of 86% for subtype A, 98% for subtype B and 84% for
subtype G. The number of cases attributable to subtype G appears to be increasing. The
first case of infection with this subtype in Georgia was registered in 2006 in a labor migrant
returning to Georgia from Europe. Since then 5 more cases were identified all of which
formed a major cluster with bootstrap support of 84%. Subtype G is well established in
Portugal and has also been identified in other European countries in around 3% of newly
diagnosed patients.

To the best of our knowledge our study was the first to evaluate transmission
clusters on sequences obtained from a country of the former Soviet Union. We found that a
total of 49 (22.5%) of pol sequences in our analysis formed 17 transmission clusters
delineated by transmission categories and gender; 12 consisted of two sequences and the
largest cluster consisted of 8 sequences. Of these 49 sequences 14 (28.6%) were from
IDUs, 13 (26.5%) from heterosexually infected women, 9 (18.4%) from heterosexually
infected men and 13 (26.5%) from MSM.

95



Male IDUs and heterosexually infected women created 8 transmission clusters,
including 6 male-female pairs, one cluster of 1 IDU man and 2 heterosexually infected
females and one cluster with 3 IDU men and one heterosexually infected female. There
were 3 transmission pairs formed by sequences from heterosexually infected persons,
including 2 male-female pairs and one male pair. Two pairs were formed by sequences
from male IDUs. The dominant HIV-1 subtype in IDU and heterosexually infected females
was subtype A.This finding supports surveillance data indicating a close linkage between
the IDU associated and heterosexual-sex associated HIV epidemics in Georgia. A recent
study showed that the major risk associated with HIV infection among women in Georgia is
related to the sexual partner being either IDU or HIV positive. Thus, the heterosexual
epidemic in Georgia is primarily propagated by the IDU community and is not a result of
the generalization of the epidemic. The national program on prevention of mother-to-child
transmission (PMTCT) of HIV, which ensures universal HIV screening of pregnant women,
provides further evidence that the virus has not spread widely to the general population.
Data from this program shows that the prevalence of HIV infection in pregnant women
remains very low, ranging from 0.02% to 0.04% during 2006-2013 period (unpublished
data of the Georgian National Center for Disease Control and Public Health).

Although women constitute the majority of persons infected through heterosexual
contact in Georgia, recent data indicate an increase in the number of heterosexually
acquired infections among men. In our study, of 9 sequences from heterosexually infected
men, 2 sequences formed a pair consisting of men only and 5 sequences clustered with
samples from MSM. This finding is suggestive of possible non-disclosure of homosexual
behavior, which is not criminalized in Georgia, but is highly stigmatized. Recent studies
from the U.S. and UK also showed significant mixing between MSM and heterosexuals, as
well as identified misclassification of male-to-male sex as heterosexual transmission.
Underreporting of homosexual behavior is a common problem worldwide, and MSM who
are incorrectly thought to be heterosexuals by health workers are likely to receive
inadequate prevention interventions.

Thirteen sequences from MSM contributed to creation of 4 clusters, including one
pair and one cluster of three sequences consisting of MSM only, and two mixed clusters,
including the largest cluster of 8 sequences. One mixed cluster of 7 sequences consisted
of samples from 2 MSM, 3 heterosexually infected men and 2 heterosexually infected

women. One cluster of 8 sequences consisted of samples from 6 MSM and 2
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heterosexually infected men. There was no evidence of clustering between sequences
obtained from MSM and IDUs.

Our study shows substantial clustering of MSM sequences (13 of 15 sequences
clustered) suggesting more dense networks of spread. Multivariate analysis confirmed
higher likelihood of clustering among MSM: factors associated with cluster membership
were younger age with relative risk (RR) of 2.44 (95% CI: 1.20-4.96, p=0.014) for age
groups of 18-<25 years and RR of 1.83 (1.03-3.27, p=0.040) for age group of >25-<35
years; male-to-male sex with RR of 2.16 (95% CI: 1.16-4.03, p=0.015); having subtype B
virus - RR 2.56 (95% CI: 1.42-4.61, p=0.002) and having HIV-1 subtype other than A or B
- 2.68 (95% ClI: 1.29-5.57, p=0.008) Gender was not associated with the outcome measure
in univariate analysis and showed significant colinearity with the mode of transmission and
subsequently was removed from multivariate model. Together with epidemiological data,
demonstrating an increase in the prevalence of HIV in MSM and higher rates of recent
infections, findings of this study once again point to an emerging epidemic in this
population. An increase in epidemics among MSM has been noted globally, including in
areas traditionally viewed as non-MSM epidemic settings such as sub-Saharan Africa and
Asia.

Our data also suggests an independent evolution of an MSM epidemic in Georgia.
MSM sequences did not cluster with IDU sequences, and there was a non-significant
connection with female sequences in a cluster which also contained 3 sequences from
heterosexually infected men. In addition, unlike IDUs and heterosexually infected women,
the majority of MSM had subtype B virus. Segregation of epidemics have been reported
from several other countries, especially during the early stages of an epidemic.

Mutations associated with HIV drug resistance were detected in viruses from 3
(2.38%) of the 126 ART naive patients enrolled in 2006-2008 survey, including two cases
of NNRTI resistance due to K103N and K101E mutations, and one case of NRTI
resistance due to M1841 mutation. In 2011-2013 survey, drug resistance mutations were
detected in viruses from 2 (2.17%) of the 92 ART naive patients enrolled in the survey,
including one case of NNRTI resistance due to Y188HL mutation, and one case of PI
resistance due to N88S mutation

Among 193 patients failing ART HIV included in the analysis the median age was 39
years and majority (74%) were men (table 1). More than half (53.4%) of patients were
infected through injection drug use and 86.5% had HIV subtype A. Nearly 80% of patients

received Efavirenz-based ART regimen, up to 20% of patients were on Nevirapine-based
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regimen and only one patinets was on Lopinavir-based ART at the time of virologic failure.
The most common NRTI backbone was Zidovudine + Lamivudine (45.1%) followed by
Abacavir + Lamivudine (22.3%), Tenofovir + Emtricitabine (21.7%) and Stavudine +
Lamivudine (10.9%).

A total of 170 (88.1%) patients had virus with dual-class NRTI + NNRTI resistance,
virus from one (0.5%) patient had dual-class NRTI + PI resistance, single-class resistance
was identified 21 (10.9%) viruses, including 10 (5.2%) cases of NRTI resistance only and
11 (5.7%) cases of NNRTI resistance only. One (0.5%) patient carried the virus with triple-
class NRTI + NNRTI + Pl resistance.

The most common NRTI mutation was M184V found in 166 (86.0%) viruses,
followed by L74V (22.3%, n=43) and K65R (13.5%, n=26). Any thymidine analogue
mutation (TAM) was found in 23.3% of samples and 7.8% of viruses carried 23 TAMs. The
most common TAM was D67N — 12.9%. Comparison of occurrence of NRTI mutations by
subtype did not show any statistically significant difference.

Our study shows that HIV-1 Subtype A has distinct NNRTI drug resistance profile.
This has been first described by our group and recently has been confirmed in larger study
from Russia. Similar to our previous reports G190S was the most common NNRTI
mutation and the frequency was significantly higher in subtype A samples. NNRTI mutation
was G190S, found in 105 (54.4%) of samples. This is the main distinction from other
subtypes, which tend to select for K103N and Y181CI mutations more frequently.

Another important characteristic observed in our study was high frequency of K101E
mutation (31.6%, n=61), which was identified only in subtype A samples and which almost
exclusively was co-occurring with G190S. This has not been described previously. Also
there was significant co-occurrence with Y18ICI. It is unclear whether these NNRTI
mutations were selected simultaneously or were accumulated. In all cases co-occurrence
limits the use of novel generation NNRTIs in subtype A infected patients with previous
exposure to this drug class. In addition to subtype-based comparisons, differences in
frequency of G190S and K101E were also explored by gender, mode of HIV transmission
and ART regimen. None of these analyses yielded statistical significance, underscoring
that HIV-1 subtype is the only source of difference. The most common NNRTI mutation in
subtype B K103N was found in 30.1% (n=58) of Georgian samples.

The level of Pl resistance was low. Only two patients in our study carried the virus
with Pl mutations. In one case it was D30N mutation, the other case was combination of
three mutations — M46l, 147V and L76V. One of these patients had been on Nelfinavir
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based treatment in early 2000s, when laboratory monitoring capacities were very limited,
and the PI resistance was only identified several years after the exposure to the drug. The
other patient was on Lopinavir-based ART as part of first line regimen. By the end of 2013
nearly 13% of those on first-line ART were receiving Pls and only one case of drug
resistance indicates that Pl can be considered for initial treatment in resource-limitted

settings.

CONCLUSIONS

In conclusion, we report results of the first phylogenetic study from a country in the
Eastern European region that investigated transmission clusters. The HIV-1 epidemic in
Georgia continues to be dominated by subtype A. Our results reinforce the linkage
between the IDU and heterosexual epidemics, while linkage of the IDU epidemic with
cases among MSM could not be identified, suggesting independent evolution of epidemics.
Tailored prevention interventions are needed to stop emerging epidemic among MSM and
to reduce the number of new infections due to IDU and their heterosexual contacts.

Effective ART program in Georgia limits emergence and further spread of drug
resistant strains of HIV, which is confirmed by low level of transmitted drugs resistance
over time (<5%)

Our study further confirms that HIV-1 subtype A has distinct drug resistance profile
and G190S appears to be its favored NNRTI mutation. Frequent co-occurrence of G190S
with Y181C and K101E may limit the use of novel generation NNRTIs in subtype A
infected patients. There is little information about the Pl drug resistance patterns in subtype
A stains. Continued monitoring of HIV-1 drug resistance is warranted to inform HIV

treatment programs.
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