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FIELD OF THE INVENTION
The mvertion refates to burman snmunodeficiency virns {HIVY co-receptor

tropism detection assays, and methods of selecting optimal ﬁmm;\:es for avivente

BACKGROUND OF THE INVENTION
HIV-T posities imndividuals undergoing combmstion anbiviral therapy (e

regeiving bwo or more antt-HIV-1 compounda} cay exlibit deorsased virs! Joads w the
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peripheral blood. In some cases, after several weeks o months of therapy, HIV-TRNA

antst b detected in the peripheral Mood using stendard methods, Unfortunately, i such

avirenue pssi:ﬁmtn‘ stop therapy, the HEV can rebound very rapidly, ‘h;\m\" e presence
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of a reservir of replication-competent virus in the patient that is sot det

standard methods, I would be desuable to select s therapy that 1 speoifically i‘;‘as‘gs‘:i‘m‘i 1

the gestype of that vival reservelr, however, the mited sensitivity of stondard HIV
tropm detention assays provides a challenge to futher advances in therapy
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Iy sonue embodiments, the co-receptor tropism of the 2-UTHR circle TRA mdicates

.

shat the repliostion competent virus is primandy M-tropie, primarily T

-fropis, primarify

shial-tropt

-of mixed tropism,
In sowme embodiments, the metbods furthey nclade selecting an entyy dibitor

wa

ased on the eo-receplor tropism of the :Lph ation competent virus, For example, the

(¥4
A

&

msthods can inchede selecting a CORS-specific entry nhibitor based on the gresencs of

T an]

go-recepioy wopism for CORS or of dual fropisim, or selecting o CXCR$-specilic entry

inhibntor based on the presence of co-receptor tropiam for TXCRA.

1 are methods for treating an HIV-infected )&
i ., @ human, who has less than 30 cell-froe vix
nethods generally nelade providing & sample comprising a

celt from the subject; detecting an HIV 2-LTR circle DNA meolecole in the sample;

deternnn

opistm of the 2-LTR vwrele DNAL deternuining co-receptor

ropsm of feg‘iis:a'iian«w wpetent virus i the &u{‘;u? based s the co-recepior tropsm of
i3
wropism of the virus in the s'ubj eol; and administenmg an e
eniry inhibifor 1 the sulyject, thereby troating the subjec
B some emnbodiments, the methody inchude seles
nhibitor s subjest in whom the co-reoeptor tropis 1 1or a veceptor other than
26 CXCR4, Insome enmbodiments, the methods inclade selecting & CXCOR4-specific entry
mhihitor for a sabivot in whoms the co-recepior tropism is for OXCR4.
I sonne embodiments, the methods desertbed herein inclode a step of conlinmimg
that the subject has loss than abouot 50 cell-free viral RNA molse of serant
An HIV-posttive individual s one who praduces antibodies that specifically bind
25 1o an BV waad protein
N virs! RNA i3 RNA that is not associgted with a celifeg, RNA
ol 2-LTR circles can be applied to determine HIV genotypels in
Genotype analysiz is psefud fin determining thevapy, For exanple,
30 v inbubitors iy contrabudicated in pationts mfected with a URUR4-tropic
vivus beoause CORS mhibitors are ineffective against CXCRS-ropie vivusss, and may
promots sitgrowth of pathogenic strams. ({CXCR4 refers o Chemokd
i Chewnokine, OC motif, Reveptor §). Acws
svventio inclndes methads in which the gevotype of 2-LTR aicle
35 {egn.an syivemic subjeet) is determined. In sovae embodiments, €
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DETAILED DESCRIPTION

1

The mvention relates o & methods of detenuindng the comre

ompetent HIV i avirende HIV-positive patienty, for example, prdients

widorgomy antiviral drug therapy, by detecting and genotyping HIV 2-1LTR cireles in the
5 cuils. Frevent methods of determining co-receptor tropism rely on the preosence
of plasee vical RNA (s, at least T o several thosand molesy
plasma}, however, as discussed heretn, pationts without detectable plasma visal RNA may
st} votain replication-competent vires. The present methods can bewsed to determine ¢
recgptor opmsm of tiat replivation-compeiont virus in patients who are avirenue, 1.4.,
W who tost negative for plasma viral RNA {(below 46 or 56
plasman). Thus aliows the selection and administration of emry inhibitors that e speetfic
for the cowroeeptors used by the virus present i the subject
cells iy mediated through sequential inferactions
18 ;:-ﬁ‘;}‘fs;‘staiﬁs {Eav} and two celhdar molecudeoy: UD4 an
y UORS ar CXLOR4 (Coakdey et al., Curr Opin Tafect
nyvelope glyeoprotein of HIV-1 consisty of o complex o
ep 120 determines vival tropism {the speaificity of a virns for & pavticulay cell oy Ussued by
binding o 8 speuiiio co-receptor, while gpd] mediates fusion between vies) and coliudar
2 membranes. Sep, e.g, Moore and Doms, Proc Natl Acad Sci U S A 2083100 18598

106LE.

P

sge (M-tropic, or BS) strains of H

use the §-

CORS forontry. The {ICRS co-receptor 1s used by almost sll primary HEV-1 tsolates
regardiosy of vival genctio subtype. T-tropic {or N4) isnlates use the orchemokine

35 receptor, CUXURY, for entry. Dual-tropie (D HIV- strains ave able 1o wse both CCRS

arul CNORA av wo-receptors for viral entry, and may be transitional stvsing of the

vivus, Miy

sd-tropie (M) virgs popalations may contain various combinativns of B

fropic viruses. See, e, {Coakley et al., Cury Opin lofes

eng of ab, Wature 1996, 38058416016, Feng et al, Science 1896272

s
2]

Present mwethods of delernuning vival ropism use plasma vival RNA, sud tiug

subjocts who gre avivenue,
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Fouchier et al, 1993, 1 Clin. Microhiol. 33:906-81 1; Fouchier et al, 1992 1 Virol

3

Bomnformatios-based genotypic pradictors, such as neursl networks

2RB51-62), postiiom-speoific sooring matrives {ensen ot

al, 20030 ALRS Rev, 3104112}, and support veotor machines (8VMs), i

& corecopler phanolypes may be scourately determined with genotypio pradivtors (Sing ot
Abste, Tst Int. Workshop Targeting HEV Entry, Bethesds, M3} when teated
sequence data. See, eg., Gamdo etal, § Clin Microbiol 20048
. Hpub 2008 Jan 16 Skrabal et al,, I Clin Microbisl 2007
S, Hpub 2006 Nov 227 and Raymend et al,, AHIR, 2008 Sep
FEY] s; Loow glal, ALDS Rev, 2002 Jul-Sep 1003114351 and Starra et al,
Genpdypio Corpcupior Analvsis, 2007, Eur § Mad Res 12453462,

o adidition, there are several commerciolly available tropisny assayy: cotl-based
phevietypio vecombinant virus assays {(RVAsY {e.g., s ,_;if:-{‘:}/{:i@ assays as desentbed in
Whiteomb ot b, Antimacrob ’xg s Chemother, 2007:51:566-375; i Poveda et al|

15 -1490; and n Dang et al, Sth Internations] Workshop on
satmoent Strategies, June 4-8, 2001 Scottsdale, Artrong; and
embodied i the TRT wasay, Monogram Diagnostics” TROFILE™ assay, and
PHENGRORIPT™ assay from VIRalllance); and a hetevoduplex truoking assay HTA
SWOO0T7084568, and Pathway Diagnosticy” SENSITROP™ gnd SENSITROP
20 dable twough Quest Disgnostics, e )} Exeny

Heation of the V3 enyv reglon from the 2-LTR cire
FA with standard HEV VI-DINA probes fron

separadion and detection of CXCRA/CCRS HIV VEDNA heteroduplenes

&

polyacrviamide gels. Combinations of phenotypic and gonatypic

AT

.

25 assays, og., the XTRACKCOPHENX-R™ assay {from inPhene) and an sssay from Yoo,
For addittonal information on assays for determining co-receptor froplam, see, e.g., Braun
3

2007 Feb4S{313279.84, Epub 2{6 Nov 22; WOSSGT42Y, W

"

i'..l

and Wissman, HurJ Med Res. 2007 Oct 15,1 2{91463-72; Skrabal aval, ¥ {Hn Microbiol.

u

457 angd US Pate Now, 80587102 and 8727

3G artwould readily be able to adapt the art-known methods foruse

ghmes van

ol HAART regimens are prosentty used; exetaph

3

Hons of Nucleostde Reverse Transeviptase hdubitors (DIRTEy, Protease
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Ay

3

Inhibitors {F1}, aadéor non-nucleeside reverse tramseriptase inhily

embodiments, the sulject iy being treated with 2 regimen that inclades 2 NRTY p*« an
MNET! mndlora PL o some smbodinments, the subjoets treapment inchudes an additiong]
g o drags that fargets viral integration o gesomic DNA {Le., an integration

;. saltegraviry. The present methods cap welude the intensification of the

H Y

sulject’s trestment by the addition of an additional dmg

5

visus inte vells {entry inhibitor},

NRTis are the nucleoside and nucleotide analogs, w

ok replace the pormat

fan

nucleosides, proventing the reverse transoriplise from

fransoribing visal RNA, Exemplary WRTIs are Hsted in Table A

Tabie At Nuclcoside Reverse Transeripinse Inhibitors (NRTI9

§§3ram§ Yame Cieneric Name Pharmacsutical Company

COMBIVIR sidovading + lamivadine {HaxoSndthKiine

efniviciabine Gilead Scienves

famivudige GlaxeSmithKline

abacaviy -+ lamvadine SlaxoBmthElne

z:iii‘;wmﬁincz GlaxoSmithKine

abacavir + zidovadine + lamivadine{GlaxoSmithKiine

tenafovie DF + emtacitabine Gilend Sciences

SO Edidanosing Bristol-Mysrs Stg«uibh

tenofoviy disoproxil fumarate {DF} 1Gilead Suiene

SHERYT stavading BristobAMyery Sagubh

ZIAGEN ghacaviy Crlaxg Sm ithkline

RACIVIR Phd;m aescl

amulnxovir RFY Pharma

apricitabine Avexy Limited

\
hary Ek.\.‘_z.‘.il{ oads

R
by

elvaciiainne Achillion

2

¥
gotion of

q

Hsted in Table B,




WO 2009/100284 PCT/US2009/033313

Table B: Protease Inkibitors (Flg)

Brand Name {Generic Name Pharmaceuticonl Company

SGENTRASE jamprenavir Giam‘&mim}‘{’}s and Y ~"ic\

FIIVUS umamﬂu

CRIKIVAN  lindinavir
INVIR

KALETRA  Hopipavie + ritonaviri Abbott Laborstories

ASE  jsaguinaviy

LEXIVA fosarnprenavir GlaxoSmithKline

ui}f{\ﬁ ritonaviy Abhho#t Labomstories

PREZ ibi ’x i ;mmmm - Tibotee

REYATAY  {atozanaviy Browtol-Myers Squibh

VIRAUERT  inelfingvir Plhver

yreverse transcriptases and provent the travseription of wiral RNAL

LA

¢ listed 1n Table T
Table O Now-Nucleoside Reverse Transeriptase Inbibitors {(NNET1s}
Emsid Name {Generic Name(Pharmacentical Company
giravirin Tivotez
déiﬁﬁ‘im‘iime Plizer
efavirenz
AML IT\F T 'zmpme
Y zip: virine {1
Kairy fnhiliiors
Butry inhibitors {also known as fusion mhibitors) target the gpl 30 or gpdl HEV
W envelope proteins, or the CD4 protein, or CCRS or CXORS receptors ona OB cuil's
surfaes, A& sumber of entry inhibuors are known i the art, g, snfuvirtide (Trineris and
Heffmame-La Roche, wrgets gpd 1y wmaraviroe (SELZENTRY™,
see, 8.8, Mayer of al, AIDS 2006 - XVI Intormational ATDS Conferance
2006, Toronty, Canada. Abstract THLBOZ18Y, vierbviroe {Schering-Plough Corporation,
i% ShPRO 140 {}?‘r{:sgenics Pharmaceutioals, targets the U4 proteinh

DUEY T-1249 (Hoftman-LaRoche/ Trin ;c;:,s‘.iﬁ, targets gpdl

bty

<1t
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&2, a8 doseribed in Madani et al, Structure 200
inhibttors include the CXORY antagonists AMD 310G {Jolmson

R

ned Fharmaceuticals), T22 (Seikagsku Phanmaveuticals), and ALX40C-4Q

¥ HANTES) and ma%ag& aimmi‘(c g, TAK.T79 and AOQP-RANTES} Sse, ¢z, Hrom

inhibitory anbibodies targeting the various proteins, &.g., aniibodies that

gpdl, CD4, CCRE, or CXCR4, can also be used, o.g., TNK-33S

S04 protetn).

H} Dosages, specific formulations, and rovtes of administration of HIV aitiviral
drugs are known in the art. Bee, e.g, Physicians Besk Reference, 63rd edition Medical
Heononues Company, Montvale, NI, 2009); Panel on Antiretroviral Chadelings for Aduit

“Guidelines for the wse of antiretrovival agents {n HIV-T-infected adells
and adelescents.” Department of Health and Huoan Services. November 3, 2008; pp 1~

15 139 {availsble st aidsinfnnth goviContentFiles/ AdultandAdolescontGL . pdf); and

Kuogitekes of al (1599, AIDS 13:085-694).

X

EXAMPLES

he fnvention will be funther described in the following exa

i
b
=
pert
P,
Yos
4
o
oo
oo
et
e
o
e
'/

woope of the vention described o the claims,

Slood smnples were oblained using star

3
3

wdavd technigues from 201

therapy. Al of these patients exhibited a period of time in which, after commuencernent of

combinaton therapy, ne plasma vird RNA could be detected by quantitative PORL

S

e

25 PEMU wore ixelsted Froun sach blond sample, and (he extrachromssonial BNA was
murtfied using the Spin Mintprep Kit available from Quagen as Cat No 27104, generally
follonwing the manafactarers dircetions.

HIVLT 2-LTR circles were detected by quantitative PCR gsing the 2-UTR-

spesitic printers desoribed in Stevenson etal, J, Virel, 642

LS
P
R

strand pramer spamed pucieotides 95391 o 9610 (or 547
HEV-1, while the {+) strand primer spanned nocleotides 26305088 {or 366~

HXBZ strwin of HIV-1 (Ratner vt al, Nature, 313:277-284, 1985). Plasma w

cach sample was sdeo meavared using the Amplivor HIV Memitoed] kit (Roche Mo

\

oo
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ms, Ino., Branchinerg, NIy, emploving HIV-specific quantitative PCR, fullowing

manaischrers divections. The threshold of detection for this standard HIV-1 ENA

s

1 aesty was about 530 virga! RNA molecules per millibier of plasta. On the other
hand, the threshold for the method of the nvention at which the munber of I-UTH cureles
was conservatively sstimated to give a positive resalt was set at 1 molecale v cirole per

it PRMC {roughly about 401 to 1 ml whaole blood). Higher thresholds conld be set

s may fead (o wore false negatives. Uonstdering the om

owest practical threshold should be usad. The results ave

sumnarized i Table 1.

'
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The stabidity of 2-LTR cirele forms of vival DNA were intiglly examined in

acte §\' mfected cells &

vitre, O MT-4 T cells and Jukat-CORS wells were nfocted

<

-1 ey and the RS variant HIV-1 s, respectively,

R

Synthasts of

saw allowed o proceed for 24 hours, and further munds of vires infection
icted by the addition of reverss franses

LIS pMy oy Nevivapine (1 M) w HIV-1a and HIV-1 a0 infooted colls,

Cells were then maintained 1 the presence of the R inhildiors,

axperinental provedurss vsed in ‘Emmpif s 34 mre briefly deseribed

The relationship between 2-LTR circle freguency and either ¢

undetectable plasme viral RNA or the frequency of positive viras co-cultares was

-

examninad o cannan’s correlation coofficient. Mean froquency of posiiive go-

culures w 2-LTR carcle positive individeals and 2-LTR civele negative individuals as

shown i Fig. 3 was forther compared by o paired test,

Fieoll-purifiod PEMC (2-40 x 10%) wers collected by contrifugation at 13k g

for 2 miputes. Cell peliets were resuspended in buffer PY and exirachromosomal NA
o N N I - v 7 ~ 2

swas purified by s Qlaprep ™ spin miniprep kit {Diagen, Valoncia, CA) using the

modiication for the xolation of kvl copy numbor plasmads as secomuended by e

mamtuficturer, Chromosomal DNA was recovered from he sodium acetate ~SDS

T

MAZSET reagent (Life Technologies, Gaitheorsburg, MD) sceording o

3, & : 3 cxy g i 3O
B

o's protocol. Total cellalar TINA was purified using an Iaoqack

apvieio avid extraction kit (ORCA Research, Bothell, WA}

Wak

sont and muelvotides 130156 (HIV-1 LTR US region} of HIV

respectively (see GenBank Accession No. KO013 for siumbe

densturtia step (93°C, 14 minutes), PCR amplification prog

{
3
L8 3

wing T2°C, 60 seconds) followed by

Y o th o Yoo i oesa ot —ergrer FVirsh i Giban
rol for the effect of sequence polymorphisms &t priumer bunding sites,

ay performed with internal primers which were reversed iIn ordentation ©

Amplification with the internal LTR primers proceeded for 35 oycles

St
LA
$
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ek
s

FEe
)

PN

ustng wonditions swthned sbove, Polymorphisms in the region of the DTR that i
recognized by the flowngenic probe can alfect snaealing of the probe and potentially

¥

s nrgatives.” Conssquently, Tagman reaction products were subsaquently

BN

sae-1 BE gels and stained with etiudium brom

s o ensyre that those

v iy paticnd PBMC, PCR reactions ywere performed using an AR prism

co detechion system with the addition of 200 oM Soorpgenic probs

; SEQ IDNO3) fo the rosction. The prote anneals o

mucdestides BORLGI0I of HIV-1ay and was modified with §-FAM

{O-carbo

sseein} reporter dve on the 3 ond and 6 TAMRA

stramethylrhodanune) gquencher dye on the 3

{S-carboxvie end, Copy mumber eatimates of

2-LTR cireles were determined by extrapolation from a plot of standards versus band

r1ry 5

By using the ABI prism 7700 guantitation software. For seguencing, 2-LTR
sele pmetions were cloned indo a TA cloniag vector (nwitrogen, San Diego, TAY and
anaiveed onan AR 377 DNA sequencer aceording 10 the manuiacturer’s protocol.

Pattent PBMO were ss;:par‘atcd by Fieoll-Pague {Amershamn-Pharmacia} and

e antibody-couted beads (Dynaly. Cells wan

Ty

seedad 1w Hasks in aliguois of U x 107 calls in RPRI 1640 mediom supplumented with

H
3

fad}

1% fotal vall sorum und sotivated by PRA (5 g for 12 ours, DY -deplotad

PEMO From HIV-1 sevonegative imdividuals were activated for 12 huaps wiith FHA and

added fnvqual nunmbers to flasks of patient PEMUC together with 20 1

)

fterleekine2 (Genyme), At weekly mntorvals, half of the culture supernatant was

%

repincast with fresh srediom containdng 20 IW/ml [L-2 and 10 freshly olated, CDE

oy

depleted, PHA getivated donor PBMUO from HIV-1 seronegative individaals, HIV-1 Gag

pad antigen i culivre supernstants was ovaluated by ELISA {(Beckman Coulter) alter

an 3448 hours following addition of the RT ifubitors, 2-LTH vucle
by over ten fold @ both HIV-1 . and HIV-1 gpe infected cells (Figs, 1A and

b
R

18y The copy number of other viml DNA forms identifted by the el LT priwners

"

{V;:sz‘a:aiom savntdy Unear and fitegraled viral genones) remained relatively constant over the

Thus, 2-LTR cireles appesred to be labile intormediates in the vivus
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3

Whether 3-LTR circles were labile /0 wive was next evaluated, PRMO samplos

were obiained Som four HIV-1 infected mdividoads {Ga, Sm, Za, Ha) who, following
adiostment of their antiretroviral regimens o mory potent connbinations, exhibited steady
& ral RNA levels. Patient Gu, who had bees maintained on s two-drug
RT imnhibiior combination, was sebsequently changed {week (1o s
{203 PV} Paticot Sm, who had boen on a two-drag re
changed at week 68 1o ddVEFV/NFEV. Patient s, who had been on g four-lrug reginen
3T Vi was adjusted (week DY o ZOVAAIC/NEVRT
Y previousty on a theee-drug regimen {(ZDV/AAAINYP) was subsequently adg
oy DTOITCONYE, Marked declines 1n 3-LTR cirele copy mumber were observed over the
iserval iy which there was a rapid drop o levels of plasma viral BNA (Figs 28-20) In
contrast, when samples were anadyzed in parafiel with internal LTR prinwers, HIV1 viral
genome lovels {(detected via cDNAY Huctuated by no more than three foid (Fige, 2A2CH
i3 ts suggoest that 2-LTR cireles are labile, both i wisre and i wivg,
iral genomes,
A larger patient population than thay of Example 1 was then examined. The 2-
tsomes were exanuned in 63 pationts {foay of whom weore mcluded in the
20 Sxataple 1) who, through treatment with high activity anbiretroviral

, had undetectable lovels of plasma vial RNA for sustained periods of

Fifty of these patients (80%) had undetectably fovel woa viral RNA

sensitivity was 400 copiosfmd) for 12 months or longer {(Table 2}, Ofthese

xhiited undetectable lovels of plasma viral RNA for 12 nymths or

25 muore osing m sssey with a sensitivity of 50 coplesimi. I 48 of the 63 pationta {7694}, 2-
LR sivvios ware detected in theie PBMC {Table 25 2-LTR sircle copy nunmbers ranged

& A

from Joss than 1 copy/10° PRMC t0 620 copios/10° PRMC. There did not appear (o be

it relationship between the frequency of 2-UTR civeles in pationt PBMC and

the time durine whislplasms viral RNA was undeteciable. This data indivated
g hyp

P

3 sephoation bgermediates are present o a substantial proportion of HIV-1 iakected

» “

individaals who exhibil sustained supprossion of plasma vivel RNA while on HAART.

e not detectable in PBMC from 15 (24%) patients {Table 2},

Table 2 below Hats AIDS patrents on HAART and the fovel of 3-LTR chnles

D ENA o
sud viral KA inthe

Blod, The sbbreviatons for Table 2 are as follows, Antivetrovim
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e

therapy: ZDV, Zidevudine;, 3ITC, Lamivadine; D47, Stavudine, ddl, Bidanosing; WVP,

Nm-wiya-p-ir&s; KTV, Rutonavir; EFY, Efaviren SQV, Saquivaviy IDV, Indi

', Zalciabine; and ARV, Abacavir, CD4 7T cell meaniwenients were

dtermined ator i or o tine FBMO were collected for POR ausiysis of vival cDNA

3 misrmedudes,

For the cohunn labeled "Period of Undetoctable Vieal RN

‘ rp“;:;zssma viral RNA

Munthors in

was detectod using an sssay with a sensitivity of sbout 400 copie
paventheses wdicsted the period for which viral RNA was below the lovel of detection

say with 2 sensitivity of 50 copies/ml. Plasma vieal REA messwrements

10 were determuned approximately every three menths.
fhe 2-LTR sircle copy number in most cases were determingd w duplicats o
fudeperdent PEMC samples. Values loss than | indicated that more than {1 willion
uirest for detection of Z-LTR circles,
The tolal mamber of PRMC from which extrachromosomad DNA was isolated and
15 analyzed for the presence of 2-LIR circles was deternuined as follows, in all patients,

AN BE

JIR eiveles wore goantitated by fuorescence-based POR wsing Tagmun software (AH]

Prism 7700 Software), Similar 2-LTR cirele numbers were obtaingd when semples were

guaniitated by comparison of POR band intenstty to & standard dilution of systhetie

24 Fable 2

,,,,,,,,, T
cogy | Toriedd 3-LTR eiredes RPRMC
‘ e s ] \ Undeteciable et rry . T
Druy Hegimeas Cells Vienl RNA {Copinydiy Anatyzed

R AR SRR T
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¢ negative eyven though co-cultere was conducted on between 40 and 50 anllion

&

tive, sendy

& > '

edepleted patieny PBMC. In pationt L8 who was slso 2-LTR circle ne

one of theee cultures }*ieidﬂ{i infecitous virgs Fig 33 Collectively,

Thix study has boportant implicetons for (he development of sivat (N
eradicaty virus replication in HIV-1infected individuals. Although complete ehinuuation
IS8 Lization way be dithoult with current antivetrovival regimens, this study
sugpesis slances by which oven the most sensilive assays fnil o reveal ongoing
replicatio ¢ well suppressed patients. I s also fikely that, a8 more potant
aptivenovivaly enter the olinde, ongoing or “covert™ vires replication may be sevested ina
higher perventage of patients, A better understanding of the nature of the reservory whist
P50 sustaing vives replication i aviremic patients on HAART may Tead w the development of
tratopies for arvest of vivus replication. Monitoring of the 2-LTR, as a
wosurrogate marker for viral replication, can b ntegral 1o the wnderstanding of
VTR
{ TR cirele IINA ¢ oblained from a subject who iswe
and the sequence of the viral DNA eacoding the V3 loop of the vinad a:m‘s::.io};.n;e
3, which 3 contatned within 2UTR anplizons gengrated with speeific privnors,
renined. Tropism is predicted based on the deduced sequence of amine acida
3 foop of the vieal envelope glyeoprotein. The overall charge of amino acids
A divts the X4 versus RS vopism of the envelope, &
cotapuier algoritn s asad © pmdm wopism from the net charge of sone sods within
the V3 lsop. This is then optionally corroborated by inserting amplified V3 envﬁ‘mp{:
equences uite an infectious pwlecular clone of HIVWE, Tropism of tus recond
vizny v then assessed on eeil Hnes that express either the CXCRS co-recepioror the
3¢ CLORS soreseptor

the tropiam determined by this method, an appropriate treaiment I8

selocted

20~
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Other Embodiments

{1 18 o he understood that while the invention has heen desonbed

aonfuneton with the detled desenption thereof, the foreguing deseription i intended o

-

pe
fowe
=
el
e
24
2]
“
%
=
( v
55
554
&

nd pot it the scope of the wvention, which is defined by the scopeof (e

5 clanms, Gther aspects, sdvantages, sad modifications ave within the ssope of the
fofowing olaims.
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WHAT IS CLAIMED IN

i, A msthedd of deternu

¥

an HIV-positive subiect who has

the method comprising
providing & sample comprising a cell fom the subyecy
detecting an HIV 2-LTR cirele DNA modecule in the sample; and

deternuning the co-receptor tropism of the 2-L

wherein the co-recepior tropism of the 2-L'TR cirele DNA

wopiam of the replication competent virus in the subiect,
¥ e 1y NG SO PR 3y 35 VR TN o . - v
The method of claim 1, wherein deternuning the co-receplor fropism of the 2~

LR owvle conprises determining the genotype of the DMA.

b R N e SRR  TYRY A avens F o R NIt T A S
nining the genotype of the DNA using polymerase chain reaction (FOR)

primers specifie for an envelope proftein,

4, The method of cham 3, wherein the envelope protenn ia gpi20 or gpd i,

3, The method of claim 1, wheran detenmining the co-receptor tropiam of the 2-
LR sivcle comprises performing a phenotypie tropism assay.

5. The niethod of clatm 1, wherein the subject s being tromted with ighly sotive

antiretroviral terapy (HAART)

~y Ay

jooms

he method of olaim 1, wherein the subject 1s 8 hunan.

L3 The mothod of claim 1, wherein the cell is @ penipheral blood mononucieay
cell

i, The niethod of claim 1, wherein cellfiee HIV viral RNA cannot be dedesiad in
the T manuaal

The method of elaim I, wherein the cs}nrecepmy ﬁf{}pi&:m of the LLTR cirele

* P,
v di-frogsc,

I8 The method of claim 1, whergin the co-receptor tropism of the

DOMNA indicates th

tion competent vires is primanily T-tropie

(/

22
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oM oy .
] ¥ o

i3 The method of olabm 1, wherein the co-receptor tropism of the 2-LTR circle

DNA indwates that the replication competent vings Is primarily dual-tropic,

i3 The method of claim 1, further compmising selecting an entry
on the co-receptor tropis of the replication competent virus.
i The muethod of clasm 13, conypising selecting 8 CORS-spevific entry inhibstny

U presence of co-receptor tropism for CCRS ov of dual sropiam,

£ The wethed of claie 13, comprising selecting & CXOR4-specific audry

nhibifor based on the prosence of eo-recepior roptsm for CXCR4.

eli-frow

’,,,

e Amethod of freating an HIV-infected sobjact who has logs than S e

of serumm, the method comprising:

providing @ sample comprising a cell froms the sebisey

stegiing sn HEV 2-LTR circle DXNA molvenle i the sample;

determining the cowecsplor tropism of the 2-LTR cirele T,

determining co-receptor tropism of replication-compatent vin in the subject

FLTR orele DNAG

1

based on the co-receptor tropism of the

slecting on entry inhibitor sudtahle for the HEY co-recepstor tropism of the

-3

crv At ot 3
VITGS 0 e 8y ?)L.&;, Qrud

rer

sdmustering an offective amenny of the solected entry mhibitor s the sebjeey,

of clainy 16, comprising sslecting g CORS-speeific entry inhibitor

§ ~
i

for a sulyject n whoan the co-receplor troptsm s for a receptor other than TXURE,

—L)

~

yedd

The wethod of clanm 16, comprising selecting & CXCR4-apeaific entry

whibiter for a subjoct in whinn the co-receptor tropism is for CXCR

e mothod of any of clatms 1-18, furthoer comprising confirmng that the

19 i

- has legs than about 50 celi-free viral BRNA moleculexml of senan.

suily
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FIG. 1A
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