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THEREFOR FI ELD OF THE | NVENTI ON The present invention relates to priner(s),
pr obes aswoabiyms22oet hod(s) and kit(s) using such prinerCs)scana/oon2spr obes
for the detection of the presence of human i nmmunodeficiency virus type 1
(H'V-1). BACKGROUND TO THE I NVENTION HI'V is one of the npbst serious

I nfectious diseases in the world and is a global pandem c with the nost
recent Wirld Health Organizations' repor1t i n Novenber 2009 estimating 33.4
mllion infections worldw de and about 2 mllion deaths in 2008. The WHO
has also |isted "conbat H V/ AIDS" as the 6th m |l ennium devel opnent goal
(http:// wwHUMAN IMMONODEFICIENGY VIRUS ¥ PEPR(HIZH) DETES TPORMETEHODYAND

unprecedented effort to make avail tnents, especially to | ow and
m ddl e-i ncone devel opi ng countri es%t?”gg%gpgr 2007, an average of 3

mllion people living wwth H V-1 in these countries was receiving

anti -retroViELD OFEHEINVENTION 31% of all who needed it. Wth the annual

increase in H V-1 cases and the slow increase in the nunber of people
etting_tested, it , is expected. ,that an estimated 7 mllion indjviduals in

devel opp ng e piRseMHiovegteh Foatés o PhioeRS) Bipes GoavenasmothodeLend blokisha v. 1

i nfection kscH nprimidreg)t and/ot hpiobbs eftr MeHe  dxaéttiongiofl ®ar Ipyesehbd/- 3f iungdn

detection is alsp_the only nea Q,f di agnosing early nother-to-child

t ransni ssi SAMYpoqsfipigacy Y—'HL%-MP%{]M “Huantitation (i.e. viral load) is the

nost sensitive prognostic marker of long-termresponse to treatnment as no

surrogate r | place th”l 7iraTloai fot ~niforrTg r
| evel s is ﬁ%@aggggﬁsq‘ﬁlwﬁwﬂéﬁy endpoi nt for many random sed

treatmemt trials and the key goal in many treatnment guidelines. Virologic
suppr essi oHlIigionesefs tHehmost skriads hfaktibop raistiased i alse starkacand s ta gbaent .

Since the el pr kL Rlind bt FoehlhRHk 3% AR SRR 2R i REELABL Sbos

estimating 33.4 million infections worldwide and about 2 million deaths in 2008. The

WHO has also listed “combat HIV/AIDS” as the 6th millennium development goal
156 (hitp://wmww.who.int/mdg/en/).

This global pandemic has been met by an unprecedented effort to make available
treatments, especially to low and middle-income developing countries. By December
2007, an average of 3 million people living with HIV-1 in these countries was receiving
anti-retroviral therapy, only 31% of all who needed it. With the annual increase in HIV-1
20 cases and the slow increase in the number of people getting tested, it is expected that

an estimated 7 million individuals in developing countries will be on therapy by 2010.

Early detection of HIV-1 infection is important so that treatment can begin early. HIV-1
viral detection is also the only means of diagnosing early mother-to-child transmission
of virus. HIV-1 viral quantitation (i.e. viral load) is the most sensitive prognostic marker
25 of long-term response to treatment as no surrogate marker has been able to replace

the viral load for monitoring treatment response. Virologic suppression to undetectable
levels is in most cases, the\\pgir'nary endpoint for many randomised treatment trials and
the key goal in many‘treatmént guidelines. Virologic suppression minimises the risk of
development of resistance to treatment.

30 Since the majority of. H‘IV;]?- infected persons reside in developing countries where

access to viral load monitoring is limited due to the need for extensive laboratory



access to viral load nonitoring is limted due to the need for extensive
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SUMMARY OF THE INVENTION

~ The present invention is defined in the appended independent claims.- Some optional
features of the present invention are defined in the appended dependent claims. In

20 particular, the present invention addresses the problems above, and provides highly
sensitive and specific oligonucleotides, fragments and/or derivatives thereof useful in a
method of detecting and quantitating HIV-1 in patient specimens more efficiently. The
primers and/or probes may be sensitive and specific in the detection of HIV-1 and
provide rapid and cost-effective diagnostic and prognostic reagents for determining

25 infection by HIV-1 and/or disease conditions associated therewith. These primers

provide a means for cheap, fast and more accurate HIV-1 testing. In particular, these
primers provide an affordable point-of-care HIV-1 quantitation assay which is
comparable to current commercial kits with only the use of routine enhanced BSL2
facilities thereby increasing access to viral load testing with a more affordable kit.

30 According to a first aspect, the present invention provides an isolated oligonucleotide

comprising, consisting essentially of, or consisting of at least one nucleotide sequence



facilities thereby increasing access to viral load testing with a nore

af fordable kit. According to a first aspect, the present invention provides
an i sol atwd 20l1gsrracl eoti de conpri sing, consi sting essemrCiraiGyiomho2sor
consisting of at |east one nucl eotide sequencesel ected fromthe group
consisting of: SEQID NO1 to SEQID NO 3, fragment(s), derivative(s),

nmut ati on(s), and conpl enentary sequence(s) thereof. The oligonucl eotide may
be capable of binding to and/or being afplified fromH V-1. According to
anot her aspect, the present invention provides at |east one pair of
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fragrrent(s) derl vati ve(s) ation(s), or conplenentary sequence(s)
t her eof0 Accor di ng to one aspect, the present invention provides at |east

one net hodagéordinh efet bﬁ&hérh%sﬁédisW%ré%%nﬁliﬁéeﬁtldrﬂ paodiue@l agilgedt omanbéteor t he
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present i nvent ion, with at |east one
15  According to a further aspect, the present invention provides at least one amplicon"
amplified from HIV-1 using at least one forward primer comprising, consisting.
essentially of or consisting of the nucleotide sequence of SEQ ID NO:1, fragment(s),
derivative(s), mutation(s), or complementary sequence(s) thereof and"at least one
reverse primer comprising, consisting essentially of or consisting of the nucleotide
20 sequence of SEQ ID NO:2 fragment(s), derivative(s), mutation(s), or complementary

sequence(s) thereof.

According to one aspect, the present invention provides at least one method of
detecting the presence of HIV-1 in a biological sample, the method comprising the
25  steps of:

(a) providing at least one biological sample;

(b) contacting at least one oligonucleotide, pair of oligonucleotides or set of
oligonucleotides according to any aspect of the present invention, with at least one
nucleic acid in the biological sample, and/or with at least one nucleic acid extracted,

30 purified and/or amplified from the biological sample; and

(c) detecting any binding resulting from the contacting in step (b) whereby

the HIV-1 is present when binding is detected.



nucleic acid in the biological sanple, and/or with at |east one nucleic
acid extracted, purified and/or anplified fromthe biological sanple; and
(c) det ecwongiianyg22bi ndi ng resulting fromthe contacti ngpcm/sstel/opdes7 wher eby
the HHV-1 is present when binding is detected. According to one aspect, the
present invention provides at |east one nethod of anplifying H V-1 nucleic
acid, wherein said nethod conprises carrying out a pol ynerase chain
reaction using SEQ ID NO 1, fragnent(s) 4 derivative(s), nutation(s), or
conpl ementary sequence(s) thereof and SEQ ID NO 2 fragnent(s),
derivative(s), nutation(s), or conplenentary sequence(s) thereof. According
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quant i 1t i iYentieBr 300 patient sanples. In particular, the oligonucleotides
according to any aspect of the present invention may be conparable clinical
performance with recently | arge-scal e eval uated in-house assays currently
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detecting HIV-1 DNA in patient specimens. This test may be used to examine the

15  specimens from patients with HIV-1. The primers may be sensitive and specific.
rurther, at least one IC molecule'may be included in each reaction to monitor the PCR -
performahce. ICs may be considered to be an important feature as inhibition rates can

‘be as high as 3.7% in large-scale validations.

20 The oligonucleotides according to any aspect of the present invention may be used in
an in-house assay suitable for clinical use in patient monitoring. It may be comparable
to current commercially available assays in quantitating over 300 patient samples. In
particular, the oligonucleotides according to any aspect of the present invention may be
comparable clinical performance with recently large-scale evaluated in-house assays

25 currently in clinical use.

The Sing-IH has been applied on a prototype portable platform. A prototype device
using this real-time RT-PCR assay was presented at the 2009 International AIDS
Society meeting in South Africa (Ng et al., 2009). In brief, the portable, credit-card-
sized real-time device using the protocol described here was demonstrated to

30 accurately quantify HIV-1 cDNA with an r2 value of 1.00 compared to the benchtop size
Stratagene Mx 3000P real-time PCR system (Strategene, La Jolla, USA).



Society neeting in South Africa (Ng et al., 2009). In brief, the portable,
credit-cardsized real -tine device using the protocol described here was
denonst r avedoticosrzeur atel y quantify H V-1 cDNA with an P2Tsakew/006251. 00
conpared to the benchtop size Stratagene Mk 3000P real -time PCR system
(Strategene, La Jolla, USA).The Sing-1H assay may be considered to be a
reliable, easy to use, affordable assay to increase access for reliable
moni toring of response to therapy. In p&ticular, it may be useful in

regi ons where subtype B and AE predom nate. The total cost of all the
reagents was | ess than US$10 per reaction. Also, it nmay have a lower limt
of detecti ' ' i ' '
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in the reverSe transcriptase gene of H V-1 assoOcliated with resistance to
reverse trefd1.ptase inhibitors (Johnson et al., 2009). Figure 2 A-Cis a
table of a list of nutations in the (A) protease gene of H V-1 associ ated
wth resistance to protease inhibitors; (B) envel ope gene of H V-1

associ at edA%i Wik e appargRt &omo then fallpwinghdesorigtian, Rf&ffﬁatﬁgb%@eg@n@f B H V-1
associ at edpiphsby i RS B 1or AnioBliRGl EeCorthd bk lhafol BRSLEaTorthe bnsitiv009)

Figure 3 is a Hli\_/- standard curve show ng inear relationship tl)e ween
the cytle AuhbRacificdhy dategtiomel BT ahege desiigde dThin aRtpies feldad Adwantagss. 10 8
copi es) usiyiithe! dpatdMt 'Sl PRAR6NS froh e RIeSSfpibn bBI6RNL I On. Figure 4 is a

graph of Probit regression showng the limt of detection for the in-house
assay_(dotted-I|ines-showthe-95% Confidence-interval) frorrLExarnple_ 1

Figure 5A prieBpeserRPAON OFTHEFIdURis of valid quantitative results for
clinical plasma sanples carried out in Exanple 1. Gaph A shows a

conpari son of the in-house assay
- 115 Figure 1 is a table of a list of mutations in the re\verse transcriptase gene of HIV-1

associated with resistance to reverse transcriptase inhibitors (Johnson et al., 2009).

Figure 2 A-C is a table of a list of mutations in the (A) protease gene of HIV-1

associated with resistance to protease inhibitors; (B) envelope gene of HIV-1

associated with resistance to entry inhibitors; (C) integrase gene of HIV-1 associated
20 with resistance to integrase inhibitors (Johnson et al., 2009).

Figure 3 is a HIV-1 standard curve showing the linear relationship between the cycle
number (Ct) and the serially diluted plasmid standards (10'-10® copies) using the in-

house assay of the present invention.

Figure 4 is a graph of Probit regression showing the limit of detection for the in-house
25  assay_(dotted._lines_show_the_ 95%_confidence.interval) from Example_1.

Figure 5A and B are Bland-Altman plots of valid quantitative results for clinical plasma
samples carried out in Example 1. Graph A shows a comparison of the in-house assay
(IH) and COBAS TaqMan HIV-1 test (CTM) (n=118). Graph B shows a comparison of
the in-house assay(IH) and Abbott Real time HIV-1 test (ART) (n=97).



(I'H and COBAS TagMan H V-1 test (CTM (n=1 18). G aph B shows a conparison
of the in-house assay(lH) and Abbott Real tinme H V-1 test (ART)
(n=97) . Fiyore1iose2and B are hi stograns of the |og 10 vi rah/sicaen/vesues for
t he i n-house assay, CIM and ART assays carried out in Exanple 1. G aph A
shows the conparison between the in-house and CTM (n=1 18). G aph B shows
the conparison between the in-house and ART (n=97). Figure 7 is a graph of
Probit regression showing the limt of @etection for the in-house assay
(dotted lines show the 95% confidence interval) from Exanple 2. Figure 8A
and B are Bland-Altman plots of valid quantitative results for clinical
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Sing-iH and COBAS TagMan H V-1 (n=1 19). G aph B shows the conparison
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~ DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Bibliographic references mentioned in the present specification are for convenience
listed in the form of a list of references and added at the end of the examples. The

20 whole content of such bibliographic references is herein incorporated by reference.
Definitions

The term “biological sample” is herein defined as a sample of any tissue and/or fluid
25 from at least one animal and/or plant. Biological samples may be animal, including
human, fluid, solid (e.g., stool) or tissue, as well as liquid and solid food and feed
products and ingredients such as dairy items, vegetables, meat and meat by-products,
and waste. Biological samples may be obtained from all of the various families of
domestic animals, as well as feral or wild animals, including, but not limited to, such
30 animals as ungulates, bear, fish, lagomorphs, rodents, etc. Environmental samples

include environmental materiali such as surface matter, soil, water, air and industrial



i ncl ude environnmental material such as surface matter, soil, water, air and
I ndustrial sanpl es, as well as sanples obtained fromfood and dairy

pr ocessi ngoi2nsitasazeNt S, appar at us, equi pment, utensil s, pdrspgesabb@sand

non- di sposabl e itens. These exanples are not to be construed as limting
the sanple types applicable to the nethods disclosed herein. In particular,
a bi ol ogi cal sanple may be of any tlssue and/or fluid fromat |east a human
bei ng. The term "conpl enentary” is used herein in reference to

pol ynucl eotides (i.e., a sequence of nucleotides such as an oligonucl eotide
or a target nucleic acid) related by the base-pairing rules. For exanple,
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refers §o apranpémwu(hhﬁghlué whi ch, when ali gned with the nucleic acid
sequence such that the 5 of one sequence Is paired wwth the 3' end of
the other, is in "anti-par aI | el association.” Certain bases not comonly
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or
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I nci dence of msrr@(i Sbﬂie pafrs ere first o onucleotlde S
conpl enent Qpgleic aod sEandy, 150 arrme? nee 42 ARPLTEtIgN LRYARS. as well _
ol i gonucl eas iddtections mwma!samwweyidt@oh fmncﬁﬁgmhemeh Qiucley aT@w@qntpaeﬂtu@‘r,ht hi s
region) a 'region of verlap ts .along. the t ucl ei c_aci _The
Goor 6 of BPetP BRIk g RISEN TS B0 IRBRS A . gen algned wih ©
conpl en@nt Etfel fycleid badtseqcrendeomchltaatrtge 5 endhef ohd sdqlidneeds dairéd With ¢k BY - -
princi pall th gp ﬁwe o(?hern%(:lr? sasrﬁl par¥llel association." Certain bases not commonly found in
natural nucleic acids may be included in the nuclelc acids disclosed herein and include,
for example inosine and 7- deazaguamne Complementarity need not be-perfect; stable
‘duplexes may contain mismatched base pairs or unmatched bases. Those skilled in
20 the art of nucleic acid technology can determine duplex stability emplrlcally considering
a number of variables including, for example, the length of the oligonucleotide, base
composition and sequence of the oligonucleotide, ionic strength and incidence of
mismatched base pairs. Where a first oligonucleotide is complementary to a region of a
target nucleic acid and a second oligonucleotide has complementary to the same
25 region (or a portion of this region) a "region of overlap” exists along the target nucleic
acid. The degree of overlap may vary depending upon the extent of the
complementarity.

The term "comprising” is herein defined as "including principally, but not necessarily
30 solely". Furthermore, the term “comprising” will be automatically read by the person
skilled in the art as including "consisting of". The variations of the word "comprising",

such as "comprise" and "comprises", have correspondingly varied meanings.



solely". Furthernore, the term"conprising” will be automatically read by
the person skilled in the art as including "consisting of. The variations
of the wowd 20micopr2nsi ng”, such as "conprise” and "conpr iPsesGolaves?
correspondi ngly vari ed neanings. The term "derivative,"” is herein defined as
t he chem cal nodification of the oligonucleotides of the present invention,
or of a polynucleotide sequence conplenentary to the oligonucl eoti des.

Cheni cal nodifications of a pol ynucl eoti®de sequence can include, for
exanpl e, replacenent of hydrogen by an al kyl, acyl, or am no group. The
term"fragnent” is herein defined as an inconplete or isolated portion of

the full sqfuenssm @E:emuw GQNHERP tdefRed\NAS NhE OBREMRES rhdticksn V&Y dndi ng
site(s) that confers the sequence with the characteristics and function of

the ol i gongbgesselegtides) rpfpdhe i pigsant inventiel K Short qrolycigpties snaughee
nucl eoti de cgfpRHAR b Glhe NG Sndcrbd%aéé | GHérical Haa.fkéfmﬁ&t aCrSH’S}NubI'éSﬁdé he

bi ndi ng site(s) that” enable the oligonucleotide to bind

parti cul ar SEURACE re@gniBAiude s for @amﬁ\ﬁ?ﬂa@m?ﬁ!rdnwrwﬁpw @é' %il‘y':l é‘é)dat orQ,
12, 15,518 y@finolgtogensecutive nucleotides of SEQ 1D NO 1 and/or the reverse
primer may conprise at |east 10, 12, 15, 18, 19, 20, 22, or 24 consecutive
nucl eotides of SEQ ID NO:2. More in particular, the fragrrent of the primer

may be at Frﬁa%ém;tﬁfréwén@%méeén 'd@ﬂhét‘f‘gi Bn ﬂ&ﬁnﬁl@t@rﬁr |§6l£t%6’b%|mo¢|06ftthg|ful(| 0

nol ecul e" is herein"defined as the in vitro transcrib agonuc eotid
nol ecul e WRFGYENCe OEGDé?H%‘Pﬂqcle@Hd%y’hlché:°§‘d>ﬁ'§e§)men%q*"’%/8tndﬂ’6rs't sythat geafers n t he

met hod of {fesdyuBAGE with méeéﬂdré’éiensjtlas BAd FiricdbRbf tﬁem.gb&,a@aﬁdlaemrﬂern the
reaction m xture to nonitor pe rf ormance of PCR fo av0|dfa se negatlve

resul t 30 THem@Y B8chogen by oA el reGRItide reamiRg 2 SRt ini Rerigiarhdhe

i nterior pahimeht doMptisBRIRMBIdIng dit(S) thB &fabR thedligoriecti8e 8 bihd HAV-al Iny
desi gned and may not occur in nature, The term"nmutation" is herein defined

as a chang@a"t'ﬁ“'ﬁhéh%ﬂ@g'@?%t ofdhe; frwatd-prérBergnay cP@RBEhabeathtd dét 124e'd ora -

person ski hbeegndetutitEnitidotidbd bf SEQNBNGY @ntijoRtheSi@Bérse Brnat 2 Tomprise at
partlcul arly P0| nt nutations of substitution, del etion and/or. i nsertlon has

little inpl@st Hh 12nddstS dP ot 32. plird ersisperdive "”ﬁ'&PW‘?ﬁRfaﬁﬁ(}/'Q\Hgﬁ Meze in
nucl ei ¢5ac bﬂﬁlc@éﬁthésﬁébn%tDpﬂ@l}ﬁm\erﬁﬁ‘y%ecbtﬂéﬁsy,15Tnbele6t|ideﬁ(i’rﬁlléﬁb¢10t i de(s)

accor di ng to the present invention enconpasses
The term “internal control (IC) molecule™ is herein defined as the in vitro transcribed
.. oligonucleotide molecule which is co-amplified by the same primer set for HIV-1-used
in the method of the present invention. In particular, the IC may be mixed in the
20 reaction mixture to monitor the performance of PCR to avoid false negative results. The
probe to detect this IC molecule may be specific to the interior part of this molecule.
This interior part may be artificially designed and may not occur in nature.

The term “mutation” is herein defined as a change in the nucleic acid sequence of a
25 length of nucleotides. A person skilled in the art will appreciate that small mutations,
particularly point mutations of substitution, deletion and/or insertion has little impact on
the-stretch-of-nucleotides,—particularly-when-the-nucleic-acids--are-used-as-probes.
Accordingly, the oligonucleotide(s) according to the present invention encompasses
mutation(s) of substitution(s), deletion(s) and/or insertion(s) of at least one nucleotide.
30 Further, the oligonucleotide(s) and derivative(s) thereof according to the present
invention may also function as probe(s) and hence, any oligonucleotide(s) referred to

herein also encompasses their mutations and derivatives.



mut ation(s) of substitution(s), deletion(s) and/or insertion(s) of at |east
one nucl eotide. Further, the oligonucleotide(s) and derivative(s) thereof
accor di ngvoaotivesponesent invention may al so function aspprsie¢®poesd hence,
any oligonucleotide(s) referred to herein also enconpasses their mutations
and derivatives.The term"nucleic acid in the biological sanple" refers to
any sanple that contains nucleic acids (RNA or DNA). In particular, sources
of nucleic acids are biological sanples¥ ncluding, but not limted to

bl ood, saliva, cerebral spinal fluid, pleural fluid, mlk, |ynmph, sputum
and senmen. According to one aspect, the present invention provides at |east
one isol ated oligonucl eotide conprising or consisting of at |east one

nucl eoti de sequence of SEQID NO 1 or SEQ ID NO 2, fragnent(s),
derivative(s), mutation(s) or conplenentary sequence(s) thereof. The

ol i gonucl eoti de may be capable of binding to and/or being anplified from

H V-1. The H V-1 may be of group M further divided into subtype A-K or of
group N, OThe term ’I"F\@'EF'F veid igethethipladipalysamier fefers 4o danygsanarle dbafrgontainsi n.

The drug r ggbisiconsds [RMADS bﬂ%‘dln' E'arttlelﬂarr QHBFRS & AIISE | RiRSSre BBIGBIcAPE:
prot ease and/or Integrase gene of In particular, the drug reésistant

strain of FRUPlesiRgludieg. rusinet Amited &0 Slaodopalivar eergbialspival did.cplewnabfvidhe

group consigki Ip@pRspuPR8AY sémedt azanavir, darunavir, delavirdine,
di danosi ne, efavirenz, entricitabine, enfuvirtide, etraviri ne,

fosanprenavir, indinavir, |amvudine, |opinavir, nelfinavir, nevirapine,

ral tegravi IAcccSrHannfbV'orne §§¢B&t Nge | fpr esthf \i\Enisn ;SrGﬁQéQVétr IeaEt RhaNRsltdg and
zidovudine. A non-limting list of nutations of different genes of H V-1 is

found 1¢ Fpliganusleatidegpmprisingeor gensgjstingsefat laast ene pydleatide spquencay SEQ IR nul t i
drug resi sng &t seQ IO, nmég,ﬁ@n(rs?suémme(&p mu&hyﬁ@} idrYcothpl&mb@tary

selected fromthe ?roup consi stin atazanavir, darunavir

f osanpr ena¥PquencHgl s h%ﬁf'W‘eOt'%FﬁyrF?;?\/P?PabgaaUP'HQW‘Brto adfsr 29HG r and

ritonavir. ahpfficd ﬂrd]ﬁWVhethé qlﬁva%ay e grsupMY furhBeaiided intBSubtype A-K,
present 4r dvent i on"r4ay-bi nd-to-H V-1-wi t h-one or nore otthese”nutations The

ol i gonucl Bt PIRECRYUEREE- may be between 13 and 35 |inked nucl eotides in
| engt hymind- may conprise at | east 70% sequence identity to SEQ ID NO 1, SEQ
! D NG 2 Or‘The HIV-1 genotype may comprise a drug-resistant‘strain. The drug resistance may be -
" “found in the reverse transcriptase, envelope, protease and/or integrase gene of HIV-1. :
In particular, the drug resistant strain of HIV-1 may be resistant to one or more drugs
selected from the group consisting of. abacavir, atazanavir, darunavir, delavirdine,
20 didanosine, efavirenz, emtricitabine, enfuvirtide, etravirine, fosamprenavir, indinavir,
lamivudine, lopinavir, nelfinavir, nevirapine, raltegravir, ritonavir, saquinavir, stavudine,
tenofovir, tiprannavir, and zidovudine. A non-limiting list of mutations of different genes
of HIV-1 is found in Figures 1 and 2. The drug resistant strain of HIV-1 may be a multi-
drug resistant strain which may be resistant to a plurality of drugs selected from the
25 group consisting of: atazanavir, darunavir, fosamprenavir, indinavir, lopinavir, nelfinavir,
Saquinavir, tipranavir and ritonavir. The oligonucleotide according to any aspect of the

present.invention-may-bind-to-HIV-1-with-one-or-more-of these mutations.

The oligonucleotide sequence may be between 13 and 35 linked nucleotides in length
30 and may comprise at least 70% sequence identity to SEQ ID NO:1, SEQ ID NO:2 or
SEQ ID NO:3. A skilled person will appreciate that a given primer need not hybridize
with 100% complementarity in order to effectively prime the synthesis of a

complementary nucleic acid strand in an amplification reaction. A primer may hybridize



SEQ ID NO 3. A skilled person will appreciate that a given priner need not
hybri di ze with 100% conpl enentarity in order to effectively prine the

synt hesi swof2oa/os12pl ement ary nucleic acid strand in an aaoplscRooabezsn
reaction. A primer may hybridi zeover one or nore segnents such that

I nterveni ng or adjacent segnents are not involved in the hybridization
event, (e.g., for exanple, a |oop struciure or a hairpin structure). In
particul ar, the sequence of the oligonu ?eoti de may have 80% 85% 90% 95%
or 98% sequence identity to SEQIDNO 1, SEQID NGO 2 or SEQID NG 3. An
extent of variation of 70%to 100% or any range there within, of the

sequence | @@t bhey dr&n&%%é%fh&wté aduzhi trhat irfervBRing Rﬁcbdjbé‘eriﬂrslegmen&eﬁt@fﬂeﬁs
di scl osed.  Determ nation uence identity Is described in the follow ng

exanpl e: alYPIVRAN $t° Aykrfdization ef“m (P-GngPh SWPMBIR. ASIOPRISHIFHE o 8 haiBimer 20

nucl eot i destridlurefNg Bmembmﬁe é’b‘qﬂleﬁ@e bR BgirleRblidmay AalEI86%, 86%, dBkof 20
i denti cal reS|dues

é 90% seaug &e |d§nt|':£9 | n_anot her
exanpl e, a9pfiSp’ ﬂ%eWGB?eeG’?WH&O QRN REG IRNGi4 o B9 3-dentical to
a 15 nugl eoti des segnment of primer 20 nucl eobases in | ength woul d have
15/20 = 0.75 or 75%se yence |2 tlto\é with the 20 nucleotldetg pri mer.
Percent hoftBI RNt o valRYANCOF &%t tet 19036, Coppy EaneRtheT e Yininof the SFSUERSH ned

{J/y, for gxg@ﬁinz,.s p&s%m@mme% m@s(p%ﬁ@9nﬁ.bﬂs§ﬁﬂu@é§:a1smdylbﬁenﬁﬁh@k@geﬁ
er si on or

Cenetics .Co Uni versity Research Park,
Nl Son Wi FSAUEEP e feserbed Rythe (U0, ReBRe.E RINSE 20 MMCEPaSs i and
Vat er man k?ﬂ@{h which h@ldﬁnhcalft‘iosdﬁbmee(ionﬁlofébiﬂdé§ m’il@ngthtj lrﬁfd Raliy evdPabRLent
sequen e I den y Qr ercen se ence (0]410) a e (0] ernlne
ot houl6 unigateal femoudhas e, of 2 SdeicarRiet RRYTT oho oF diFk reeiuie ence
i denti lty Opiehiitg). flﬂr&foéhvﬂ éifamfpiée aPpiirei 1f5rh0cte%t|<gé§ ) |engm][ hévlrrggawy@éfnmi s of
a conp enent ar. tr 0 clel C acl or roduct| on of .an.a i cation
o oant Bl Ty A E oS Sidimdtt of phies RO TuEob AR St Wyl s
| east one P&HRO =00.7Dbi TBY S6qehick (RMtiyOUI the i20Gwudleotidairingsre f orward pri ner.
and at | east one reverse priner-wherein-the-forward pri ne conpriseS-

consists essentiall of or- consists -of SEQ ID NO 1, fragnent(s),
der i vat§ vePsicenthiradibgy) (sthuesdedidentitp o reenipisnyeraity eturebs Ketermined by, for

-example, the Gap program (Wisconsin Sequence Analysis Package, Version 8 ‘for
UNIX, Genetics Computer Group, University Research Park, Madison WI), using
- default settings, which uses the algorithm of Smith and Waterman known in the art. A
'skilled person is able to calculate percent sequence identity or percent sequence
20 “homology and able to determine, without undue experimentation, the effects of
variation of primer sequence identity on the function of the primer in its role in priming
synthesis of a complementary strand of nucleic acid for production of an amplification

product.

25 According to another aspect, the present invention provides at least one pair of
oligonucleotides comprising at least one forward primer and at least one reverse
primer,—wherein-the_forward--primer-comprises,-consists-essentially of or-consists-of-
SEQ ID NO:1, fragment(s), derivative(s), mutation(s), and complementary sequence(s)
thereof and the reverse primer comprises, consists essentially of or consists of SEQID

30 NO:2, fragment(s), derivative(s), mutation(s), and complementary sequence(s) thereof.

According to another aspect, the present invention provides at least one set of

oligonucleotides comprising a pair of oligonucleotides according to any aspect of the



thereof and the reverse primer conprises, consists essentially of or
consists of SEQID NGO 2, fragnent(s), derivative(s), nutation(s), and

conpl enenvanyiigesrence(s) thereof. Accordi ng to anot her pag[sect10/0bées7 pr esent
i nvention provides at | east one set of oligonucleotides conprising a pair
of oligonucleotides according to any aspect of thepresent invention and at
| east one probe. The probe nmay conprise, consists essentially of or
consists of SEQ ID NO 3. The probe may bt | abeled with a fl uorescent dye at
5land 3' ends thereof. Exanples of the 5 -1abeled fluorescent dye may

I nclude, but are not limted to, 6-carboxyfluorescein (FAM, hexachl oro-6-
car boxyf | U%F&%ﬁﬁh{?er(tﬁ%d at RbEESHY SbBe. T'Hé%fr?&é%fab eeﬁeﬁg@cans.@@@s%anwe 5
(Cy5). Exanpl es of - | abel ed fl uorescent dye nmay include, but are not
limited to® Sr%ﬁﬁﬁﬁ%¥€%¥?ﬁ%ﬁgﬁ§lrhodan1ne (TAMRA) and bl ack hol e quencher -
1,2,3 (BHQ 1, 2,3). The oligonucleotide according to any aspect of the
present |nvent|on may be used in a nethod for the detection of HV-1 from

ei ther a ciThRiPEpe maY be [ﬁbp[egw@thsaaﬁlﬂﬂr%scem%t& and 3 gndsithareofs Bxgmeles gy be

sel ect ed f g haleled fudi@dcehi @) Mdy irtIteOBa arE fiot imitéd &S BRoarSdxyfibresdeld Ne,
stool, skin, cerebrospinal fluid, sallva; gastrlc secretions, senen,

seminal f1 GrAM). texaciorpitr cathoxyfliorescaiy glelrpchlgrencarhasdiyaresseiReand
swabs, thr mbmﬁ%b@yspmlnpe%mfrtaé @Slabélé& anhor\éeééht Jylelhhﬂﬁmﬁmhé esdt%@le hapm t he

ear, eye, respiratory airwa inal tissué or uid, cerebral
fluid, t r . Q@H?M? ﬁaﬁepmwag‘aﬁ%vﬂ@odamg‘&c%'\"%hgm’ &'ﬁ%aﬂﬁ% auengiefote.3
tissue, |yppihaQiihBj.ssue, placental tissue, upper reproductive tract and the

like. Accordl ng to a further aspect, the present invention provides at
| east e anmplicon anplified fromH V-1 using at |east one forward primer

conpri si ngirhe @ﬁédrﬁ:bleaﬁldeeé&ﬁéfﬁlh@{d a/nyoéspe&t STARS bidsetin@éntioh endyuise ed if
sequence O one revyerse priner conpri Si ng,

f SE
Consi St | g METEHPY tapIasteghon of Y RO eilpenR sl ol uluie Se iR YRR B SEQ
| D NO 2. Acmmeaﬁr@mrrﬂametww aoResit & Adiainite@8Blodd) \&Rirh Opladfy, be

capabl e of binding to t l'icon tjcular, the probe conprises,
consi sts eSREHM d‘ﬁ'l"? §f°°$ a]E' n§?%etb§°58fnafﬁ(¥dmuﬁ"e%t Baetr'ge?ﬁ\?é‘?ﬂ?@&r pemen,

SEQ- | D18\OSseminal fluid, breastmilk, tears, oropharyngeal swabs, nasopharyngeal swabs, throat
swabs, nasal aspirates, nasal wash, ﬂuids collected from the ear, eye, -mouth,
respiratory airways, spinal tissue or fluid, cerebral fluid, trigeminal ganglion sample, a
sacral ganglion sample, adipose tissue, lymphoid tissue, placental tissue, upper -
reproductive tract and the like. '

20 |
According to a further aspect, the present invention provides at least one amplicon
amplified from HIV-1 using at least one forward primer comprising, consisting
essentially of or consisting of the nucleotide sequence of SEQ ID. NO:1 and at least
one reverse primer comprising, consisting essentially of or consisting of the nucleotide
25 sequence of SEQ ID NO:2. A probe according to any aspect of the present invention
may be capable of binding to the amplicon. In particular, the probe comprises, consists

essentially-of-or-consists-of the-nucleotide-sequence-of SEQ-ID-NO:3.

According to one aspect, the present invention provides at least one method of
30 detecting the presence of HIV-1 in a biological sample, the method comprising the
steps of:
(a) providing at least one biological sample;



According to one aspect, the present invention provides at |east one nethod
of detecting the presence of H V-1 in a biological sanple, the nethod
conpri si /yotzhe/®srps of . (a) providing at | east one bi olpagiscabiomasest e; ( b)
contacting at | east one oligonucleotide, pair of oligonucleotides or set of
ol i gonucl eotides according to any aspect of the present invention, with at

| east one nucleic acid in the biol ogi cal sanpl e, and/or with at |east one
nucleic acid extracted, purified and/or %mpl ified fromthe biological
sanple; and (c) detecting any binding resulting fromthe contacting in step
(b) whereby H V-1 is present when binding is detected. The method nmay be

used for determg)i ngcbMBctingedliddsy oﬁé‘@hgﬂh@afebﬁd’e Phirldf YlidoriuBledtidedaH Rt of
conprising contacting the sanple pair of primers according to any

aspect of - PIONEFESUIRS AGR0EHIg Sanaseedt ke fERSF0 nyenton, Wil Atpleast o

pol ynucl eohi@éic @R thi rtﬁbueglsalslahfpvé 'é?\@/&%tﬂﬁélqeastcd?ﬁ%dé?@bbm édratiellyi ng
nucleic acid fromthe H V-1 nple with the pair of prinmers and

anpl i fyi ngPWJLeldeqné'/O&@F‘tP"F?%ﬁﬁ?’f‘ﬁée E'&PE!SP%&%”EH‘? @ynucl eotide in the sanple
with the pair ofgpri astteét.ﬁgoaﬁabb.au.ngaeéuM@tfr@ﬁnhé f:bﬁta&ﬂr@rnnmtﬂaw;twml si ng
u

a HvV-1 |dent|fy| ng anplicon and a second anplification product conprising
a cal i brat Hbfr1 Me§€'i’}r’{"het5‘tﬁ"ﬁ1"ﬂﬂ isgletgstetul ar mass and abundance data for the
H V-1 identifying anplicon and for the calibration anplicon wherein the 5 "

and 31 ends of the HI V-1 identif |ng angl i con and the_ calibration anPI i con
are the sediRAEdOdINaY he uped for gete epniniagrtae identityArd Qvantity of REf-4d1 a sama

di sti ngui SBcbrﬁﬁninrﬁEcdﬂtéétﬂag ltﬁ@%mﬁlﬁlvﬂm a?lﬁm bfip‘rl’lnérfs%b&r’ﬂﬁgqa'alnpra@ e f fHEpl i con
based on their respective mol ecul ar masses, wherein the mol ecul ar mass of

the H {21 PEssRt iPYPHIGN ARG 2 kBAWD yeptly A 4 Ralibration F?Q'XP”G‘“E R cRMPrIng and

conpar i soncaibrérﬂo}u(sb LEHRR! EdncuRentyathpiFARg ABLISE Abiadrdi@itR NG ahé Bampieon
anpl i con abundance gta | ndi cate the quantity of HI V-

Accordi ng WEh §repals pleimers aadamrlifyiag p ﬁtaF'Hrfr%’FH!ﬁBeé'graé'f’"lp@'é(é"t’dg&@enet hod
of anpl i fyinige hivplk vmuﬁhslpaur@cpmnewhsbmam & fistlamplifitators preALEtRMpEisE YW NY
out a pOl yﬂlﬁ/r ?Sc?en%lg?r%gnargglﬁ:%hla% augelcgﬂd g%%lihcgtilc\)lrgp%oﬁgg cosn%?islin% all\lgé\h?ﬁration
16 amplicon, obtaining molecular mass and abundance data for the HIV-1 identifying
. amplicon and for the calibration -amplicon whereiﬁthe 5' and 3' ends of the HIV-1
identifying amplicon and the calibration amplicon are the sequences of the pair of
primers or complements thereof, and distinguishing the HIV-1 identifying amplicon from
the calibration amplicon based on their respective molecular masses, wherein the
20 molecular mass of the HIV-1 identifying amplicon indicates the identity of the HIV-1,
“and comparison of HIV-1 identifying amplicon abundance data and calibration amplicon

abundance data indicates the quantity of HIV-1 in the sample.

According to one aspect, the present invention provides at least one method of
25 amplifying HIV-1 nucleic acid, wherein said method comprises carrying out a
polymerase chain reaction using SEQ ID NO:1 and SEQ ID NO:2.

The method according to any aspect of the present invention may further comprise a
step of mixing an internal molecule (IC) and a probe specific to the IC with the
30 biological sample. The IC may comprise, consists essentially of or consists of the
nucleotide sequence of SEQ ID NO:4. The IC probe may comprise, consists essentially
of or consists of the nucleotide sequence of SEQ ID NO:5. The use of the IC may

improve the efficiency of the HIV-1 diagnosis increasing the accuracy of results.



The nethod according to any aspect of the present invention may further
conprise a step of mxing an internal nolecule (1C and a probe specific to
t he 1 C wiwb 20hienobi2el ogi cal sanple. The I C nmay conpri se, PCOSS2610800257
essentially of or consists of the nucleotide sequence of SEQ ID NO 4. The

| C probe may conprise, consists essentially of or consists of the

nucl eoti de sequence of SEQ ID NO 5. The use of the I C nay inprove the
efficiency of the H V-1 diagnosis incred®ing the accuracy of results. The
met hod according to any aspect of the present invention may be used in PCR
anplification for specific diagnosis of wherein the non-limting H V-1
associ ated condition or disease is AIDS, Kaposi's sarconma, Non-Hodgkins

| ynphoma, Pneunopcystis cannii pneunoni a, Pneunocystis jiroveci pneunonia,
Candi da esa'bhd@thﬁ’% aceoiding da Ay ASPRRsOT the e esait investien maynke uskt iIhPrEsa

i nfection, aﬁbﬁﬁ&&%ﬁ%P%@clﬁé‘rcﬁéﬁwdSI&f BF WviiPein Sihe€ RbRSMRAYS HAY.9 988 iated
I nfection, Acnetobacter baumanni_infection, Toxoplasma gondii infection,

Toxopl as R Ceiitionn 201 tdisgasas per HI0F.ud<apesisc t saseemar yNRoEpeaking oymehoma,

m cr oS poNdpAsifocystiy PEAFHC CheunRi)" FHaBmoBy<is! |jiPéecl’y BRAMSHRA,1 Whriidaim
conpl ex di ssem nated infection, Epstein-Barr virus infection,

cyt omegal o@seRhagitist | Gargida giigane s Jnfeetiany| Rseedemonasy kaRIHEIBRSAI BYRAUIRY. f r om

JC virus i Bta%plbe&bcubl A(,ré&s Gbaiond SlRpRItbEdus pdHends nﬁféﬁﬁ&PSAéﬁétBSé‘&térC'\‘S)
mal i gnanci es, oral candidiasis, aseptic neni ngoencephalitis, disorders of

t he di gest bwawmfect@ndmpwéwwumf%wn hexopiasMacensepbaltier Aspergilts ng

syndrome, RA&HEbAR. RPHEIPBREIBSS, rﬁBﬁ:ldﬁ@ﬁd?&é?Q' @@;}ptédﬁ&guémﬁéoforﬁ%!{' fridctisRNCET
anal cancer, rectal cancer, Burk | ynphon®, penicilliosis,

t uber ci osMycohasiesug ViDL cempwf(e@ﬁeﬁnnatﬂér'@fésﬂqn rERsteip-Barmeyirus infectien, on,

human papi bjiemByalbvifus retiRGs,| Progréskive ROBIcRHI [euRodriteBRAIbSAthy MvRPDECTALS al
infection, Totavirus infection, adenovirus infection, astrovirus infection,

esophagi t i fectipn.diiVcasseaiptedederorniia; sentral AEFVEHS gystemi G amalignapeies. oralor
Canpy| obactgididifdis, n@éébr@wémago@neeﬁﬂam.é i dfedrahs CoIrieé flﬁg]ésﬂv@mblh%rndaéﬁféﬁ

t he present i nvent'i on Frow des at |east one kit for e detection of HI V-1,
the kit cofipfingting ametaboli¢ dlizordersgoMaetingot SYRArOMS; r LM, | JIBHTOPFUR: des -

or set1®f AeuBRIICIEN yRBFONEE 8Bl EhcalY afd PEdticeR! rdchift ineESBurkitt's -
lymphoma, penicilliosis, tuberculosis, herpes virus 8 infection, herpes virus simplex 1 "
" infection,. human papillomavirus infection, cytomegalovirus infection, mycobacterial -
infection, rotavirus infection, adenovirus infection, astrovirus: infection, esophagitis, -
~chronic diarrhea due to Salmonella, Shigella, Listeria, br Campylobacter, or -
20  nephropathy and the like.

According to another aspect, the present invention provides at least one kit for the
detection of HIV-1, the kit comprising at least one oligonucleotide, pair of
oligonucleotides or set' of oligonucleotides according to any aspect of the present

25 invention.

The oligonucleotides-according-to-any aspect-of-the-present-invention-may-be-used-in.
an in-house assay using BSL2 facilities in the absence of viral culture facilities and the
results may be comparable to reference commercial assays. These in-house assays

30 may also be more affordable, reliable and easy to use, thus may be used to increase
the access to reliable monitoring of response to therapy in HIV-1 patients.



I nvention. The oligonucl eotides according-to-any aspect of-the
present-invention may-be used in an in-house assay using BSL2 facilities in
t he abserwe 20f1/00512al culture facilities and the resultspomgGhelomorpsar abl e
to reference comercial assays. These in-house assays may al so be nore
affordabl e, reliable and easy to use, thus nmay be used to increase the
access to reliable nonitoring of response to therapy in HV-1 patients. |t
is submtted that the sane will be nore 4ead|Iy under st ood t hr ough
reference to the follow ng exanpl es which are provided by way of
iIllustration, and are not intended to be Iimting of the present invention.

EXAMPLES Sita@gatsrﬂmealtm%@éa.he %msy rﬁcﬁe 'ﬂéTédWQﬁndléféM thfbu gheeeféncawtweot
specifically described were general é | owed as descri i n Sanbr ook and

Russel , wbrcﬁemnarexmlﬂsw@'cmarew WW%ﬁquHS" atign. @ndre Reldnteadesbio be

Laboratory|,mmﬁ§/0}/@{elbrés?ép@},),ent|§XANPLE 1 An evaluation of an in-house assay
(i.e. Sing-1H) "using the Stratagene Mk3C00 QPCR system Cinical evaluation

of the assay was performed conparing the results of the inhouse assay wth:
(1) res % hﬁ;rp%e Abbott Real Time HI V-1 assay (Abbott Mol ecul ar Inc, Des
Pl ai nes K)A 8 patient sanples; (ii) results fromthe COBAS TagMan
H V-1 test (Roche Mol ecul ar Systens, Inc., Branchburg I\L] USA) in 151

St .a

tient f t
Genotype pOESsTEeEgA PRoRY (Heighes KRGHH Rk SI i SeBirB gl asbaden ooy as

d Controle . folliwdtb ds dasmlibbé tire Saaibsodk«ared Ras eétM idauldr Cloningedl t
33ant i '?a'[io re(Egtl:rgifr.ﬁﬂgl oﬁt@gggr E:f§ o u %t | f\% y : al rRNA ?ggi es '
wer e synt hg%%%aw B gﬁﬁésl rggﬂi% ggqﬂ e patient sanple
(subtyp® AE) using prinmers gagl83U (SEQ ID NO 1) and gagl87L (SEQ I D NG 2),
targeting Ekgwgﬁ_%{egl on. Anplicons generated by the gagl83U/ 187L priners

€

were verifi y conventional gel electrophoresis and purifi ed from 3%
agarose gel using Q Aquick Gel Extraction Kit

An evaluation of an in-house assay (i.e. Sing-IH) using the Stratagene Mx3C00 QPCR
system. Clinical evaluation of the assay was performed comparing the results of tha in-. =~
- 156 house assay with: (i) results from the Abbott RealTime HIV-1 assay_(Abbott Molecular
_Inc, Des Plaines, USA) in 178 patient samples; (ii) results from the COBAS TagMan
HIV-1 test (Roche Molecular Systems, Inc., Branchburg, NJ, USA) in 151 patient
samples. Detection of HIV-1 subtypes was evaluated against a genotype panel
obtained from the National Institute of Biological Standards and Controls (NIBSC).

20 Methods and Materials
External standard for real time quantitation

External standard (ES) for quantitaion of viral RNA copies were synthesized from RT-
PCR amplification of HIV-1 positive patient sample (subtype AE) using primers
gag183U (SEQ ID NO:1) and gag187L (SEQ ID NO:2), targeting the gag region.
25 Amplicons generated by the gag183U/187L primers were verified by conventional gel
electrophoresis and purified from 3% agarose gel using QlAquick Gel Extraction Kit
(catalog no.: 28106, Qiagen, Germany). The Gel-purified product was further amplified
using HotStarTaq Master mix kit (catalog no.. 203443, Qiagen, Germany) using
primers gag183U/187L (SEQ ID NO:1 and SEQ ID NO:2 respectively). Amplicons were
30 purified using QlAquick PCR Purification Kit (Qiagen, Germany) before cloning it with
TOPO® TA Cloning® Kit for Sequencing (pPCR® 4 TOPO® Vector) (catalog no.: 45-



(catal og no.: 28106, Q agen, Germany). The Cel-purified product was further
anplified using HotStarTaqg Master m x kit (catal og no.: 203443, Q agen,

Ger many) wei2op/qosizoer s gagl83U/ 187L (SEQ I D NO 1 and SE®CIrBGRD0D00257
respectively). Anplicons were purified using Q Aquick PCR Purification Kit
(Q agen, Germany) before cloning it with TOPQ(r) TA doning(r) Kit for
Sequencing (pCR(r) 4 TOPQ(r) Vector) (catal og no.: 45-0030, Invitrogen,
Carl sbad), followi ng manufacturer's prof®col. The resultant plasnids were
purified, and serially diluted in 0.1ng/uL of ssDNA and stored in -3Q0C for
future assay. The insert was confirned by sequencing perforned on an

Appl i ed Bi %3’@tIﬁmrgge?%arl%)afb%\)%grmé’rﬁlfé}gur@Q Bf@édlﬁﬁ@l‘&h!?&ﬁ%‘iasﬁ“@é sion
3.1) Cycle- Sequencing Kit N& i ed Bi osystem USA). The ES was calibrated
u

agai nst i m#sre eer'meaP# verialipgiluteddn Ontnsfulaef SSRNA and aiesediingRA1G fsfuture
Institute gfsdy ol ogical Standards and Control, Potters Bar, United

Ki ngdonm). Priner/ digonucl eotide design In- house primers and probes wer e
desi gned using alignnment data referenced fromthe Los Al anps Nati on

Labor at or y TH&tiRiRs¥as Ronftimsd (QYieappaging PREITGILAN PAMPEed APsYRisn 3<9’Fbs

N.M. T@e DAA eYVﬁ§|n% ?e®a%rﬂntnato$ (verkigh I3Vﬂloyc1@e$éqmemgwmp l“ed‘" V-1
VI Irus. al’tl cu e se rimers and pr obes used ﬁ&l\ |mcat| on

and det ect y$teme Qﬁﬁ)r V&g EPonas fF@"E{éF?é’ agajnenimported oiHYY "i!'Hé regi on

of HI V-1 geiehishaBsedidar(NatidasIeInsRiteISTMbI¥§iealtstaRa4rdS A8 Controp PJHBR
corresponding HXB2 reference strain (GenBank accessi on no. K03455). Those

for genoty&érkﬁ'tﬁﬁmgéﬁ@éen fromthe corresponding USA strain (GenBank
accessi on no. AF259955). The sequences of the in-house priners and probes

wer e conpaPgi¢thel Oligonlcl@stidy dexigh groups |isted in the "H V Sequence
Conpendi um 2008 " (31- Dec-2008) and were found to possibly bind with all

B edor hiani™-Hoyse Ap 5% 208 PREES W € SBPERET g ARIMADT s TSTeseeeRdipm the
reporter f LooAtmoss Natibral (&¥dvhtoby databhsexint 2008 ¢.os Allahos iNatiohat d_aboratdreg, 5'
end and BH%sl A%H%QCIQWI) H,Q 588' gterg)e \tN_Q.S’ cﬁosenngs it is relatively well conserved in HIV-1 -
virus. In particular, the sets of primers and probes used for amplification and detection” -

were derived from the gene sequence encoding the gag region of HIV-1 genotype B

15 and AE. Those for genotype B were chosen from the corresponding HXB2 reference

strain (GenBank accession no. K03455). Those for genotype AE were chosen from the

-corresponding USA strain (GenBank accession no. AF259955).

The sequences of the in-house primers and probes were compared with all
genotypes/groups listed in the “HIV Sequence Compendium 2008 “(31-Dec-2008) and

20 were found to possibly bind with all groups including B and AE except O and CPZ.
Genotype B and AE are predorﬁinant in Singapore. The detection oligonucleotide
probe had a reporter fluorescein dye (FAM, 6- carboxyfluorescein) attached to the 5'
end and BHQ-1 quencher linked to the 3' end.

“The-primers-and-probes-used-were:
25  Forward primer sequence for HIV-1, 357-gag183U (gag183U):
(5'-3")\CTAGCAGTGGCGCCCGAACAG (SEQ ID NO:1)

Reverse primer sequence for HIV-1, 292-gag187L (gag187L):

(5"-3')CCATCTCTCTCCTTCTAGCCTCCGCTAGTCA (SEQ ID NO:2)



The-rrimers-and probesnjsed were: Forward primer sequence for H V-1,
357-gagl83U (gagl83U): (5'-3") CTAGCAGTGGECGCCCGAACAG (SEQ I D NO 1) Reverse
primer segoencenofnn H V-1, 292-gagl87L (gagl87L): PCT/SG2010/000257

(5" - BOCCATCTCTCTCCTTCTAGCCTCCGCTAGICA (SEQ I D NG 2) Probe sequence forHl V-1,
354- gag187PF (gagl87P): (FAM ' - TCTCTCGACGCAGGACTCGGECTTCCTG SXBHQ ) (SEQ ID
NG.-3) Internal control (1 C A random sequence of a conpetitive internal
control (1C) was designed to incorporat&a unique probe-binding site
different fromthe binding site of the HHV-1 target nol ecule. This
conpetitive I C nolecule was used to represent an in vitro transcri bed

ol i gonucl eoti de nol ecul e, which was arrpl ified wth the priners gagl87U 187L

(SEQ | D NOplorsbaubhed for NV-7, 35@Rf87PE (Yag1efpp! i fication was carrl ed out
usi ng FI NNZYMES Ig§| re(tfr) Hot Star Tag l_()%,g pmrrer ase (catal og no.: F-120S,

Fi nnzynes, (FAM) SOTCTEGACCEAGBACHE GBCTICE 18- BWQ%E@F@N@' 39

hybr i dlgat | on sites at both ends of the nolecule for specific primers
9ag183U anghtgami 8dhtrbic) V-1 was co-anplified to elimnate fal se-negative
results. The 1C nolecule was diluted using 1ng/m _ tRNA to 10Ccopi es/ nL

whi ch was added to each of the reaction well of the real time PCR assay

(i .e. one AURCHIR SRS oh compgiitive intarmaticandrobdehwas designsd tefncorRoratea - ti ne

RT- PCR assadifjué probRibifdiAg site aiffefdnt From fReMbindihg Bitd bPthe HIVE1 eabéthhalet@s.
experinments showed * no Interference with target H V-1 detection. | C

erI ecul e Sgalﬁeﬁe@petggg b%gmggggple was c.lged 3to) répresent an in vitro transcribed
Qaéi&famJ & AVKERRESA irfetd Gég1 87U/187L (SEQ ID
TTTCGTTTT SE NO 4) Probe sequence
361- gagw?N@ﬂzanq $§9a'9 N@j2. rﬁe@%@@r BepLag (ng(FWYMEﬁo 5) .
VWHO NCBI' S Pﬂ?@"”'}%ﬂs}éﬁl‘ ad’leR'poMr@ﬁﬂs’tr @sta W(?Qd ntapostFigmymes! RiRRAEA Thagent
(National institute of Biol o'g)\cal St andar
chimerical single strand DNA retaining hybndlzatlon S|tes at both ends of the molecule
jor specific primers gag183U and gag187L for HiV-1 was co-amplified to eliminate -
15  false-negative results. The IC molecule was diluted using 1ng/uL tRNA to 100copies/puL . -~
' which was added to each of the reaction well of the"real time PCR assay (i.efone =
“hundred copies of IC were added to each reaction of the real-time RT-PCR assa‘y)‘to e
‘serve as a check for PCR inhibition. The calibration experiments, showed " no

interference with target HIV-1 detection.
20 /C molecule sequence; 352-gag1871C-C4. (5'-3")

5GTGGCGCCCGAACAGTATCGCGTTTATGCGAGGTCGGGTGGGCGGGTCGTTAG
TTTCGTTTTGGGTGACTAGCGGAGGCT 3’ (SEQ ID NO:4)

Probe sequence for IC; 361-gag187ICP2:
(Texas) 5'-AGGTCGGGTGGGCGGGTCGTTA-3'(BHQ2) (SEQ ID NO:5).
25 ‘WHO NCBIS-international HIV-1-standards™

WHO international standard reagent (National institute of Biological Standards and
Council(NCBIS)) : HIV-1 RNA 2nd International Standard (NIBSC code: 97/650), HIV-1
RNA Working reagent 2 (NIBSC code: 99/636) and HIV-1 RNA Working Reagent 3
(NIBSC code: 05/158), containing 5.56 log,o 1U/ml, 4.56 logqo lU/mL, 2.56 logse IU/mL
30 HIV-1 respectively, were used as reference plasma to calibrate the external HIV-1



Counci | (NCBI'S)) : HIV-1 RNA 2nd International Standard (N BSC code:

97/ 650), H V-1 RNA Working reagent 2 (N BSC code: 99/636) and HI V-1 RNA

Wor ki ng Reegent003220NI BSC code: 05/ 158), containi ng 5. 56PcogGzemp/obédsm , 4. 56
logl0 Il11/m., 2.56 logl0 IWnlL H V-1 respectively, were used as reference
plasma to calibrate the external H V-1standard plasm ds. The external H V-1
was cal cul ated to give a conversion factor of 11U=0.55copies. H V-1 RNA
genotypes, 1st International Reference b7anel (NCBI' S code: 01/466)
containing H V-1 genotypes Goup M(A B, C, D AEF Gl AA-GH) 1 group N
and Group O was used to deternmine the specificity of the in-house assay.

Conmer ci al kjanaxai piadthigs HN& éxt\éirfaﬁi—ll\l’ Q%d%él&ul&t%@%':di\ie ARALdrsiBR Fhctbt HP
H V-1 (ART) fAbbott nol ecul ar. I nc. asma RNA was extracted using Abbott

nm O0Csp aut! goRigAp HEV-Ar BNAY &?’PQSYP%yéFHﬂteWm'W' (Referepsd mapel (MeBIS ¢l e

t echnol ogy cbde: GANE8) %ohtﬁﬁnr?lﬂl\ﬁﬂ gabypex Brag fd(A renc1olagf FRiasRch),
Anplification was <£ﬁr orred on an Abbott nR000r{ instrunment, which targeted

the int egr SEWPABIGErAP Qiwes psedtggeterning hﬁr%ﬁ?'@i‘i!ﬁ“’l%ﬁl\%’é‘sﬁﬁ‘?ﬁay t est
(Roche Mol ecul ar Systens, USA) conbi ned autonmated isolation of nuclei acid

on t he £OBESMivIgNcidlyCivailalie HIVEINiral IsddKitgesed i ¢ silica based capture
technique with the autonmated anplification, targeting the gag-regi on of

YL a0, et B e Tt B TR bR b AT it B g Wil

HI V- pat i entsiagmpbot rPEuooep\tau&ﬁ:ﬁméa:Samreepr@bbmauedy&éﬁmvnmseﬁdemabhéﬁcl

I nfected pati.ent écﬁﬁ th treat lrt'H:I ne sed%1 rfgmt Corfrm1n| cabl e
t

Di sease ceR#rfige °|\ﬁ?’?'6rﬁa Fqnye f pP'ayne-

sanpl es vveAmpt‘tmtnbm fv&@ederairm%m ahOoAbbht mzoumreSnwmrm ﬁhibbua@em‘d the

col | ec& Iasma ﬁ ILned was stored at -800C until use (i.e. batch
proces e[qﬁa eH'gg'(?B 'al and i n- house assays). H V-1 viral |oad was
nmoni t ored by Abbott Real tinme H V-1 test (ART) and COBAS TaqMWas H V-1 test
(CTM car r COBASUANpiptepéCOBAS obagiWas) HIV db tesht (Roghe fMdlaculdo Syst8msg USA)

‘combined automated isolation of nuclei acid on the COBAS Ampliprep instrument, - .
' .using generic silica based capture technique with the automated -amplification, -
 targeting the gag-region of HIV-1 and detection on the COBAS® Tagman® Analyzer
15 ‘.Vusing AMPLILINK 3.1.1 software. The dynamic range of bcth assays is” 40-107.
_ copies/mL.

HIV-patient samples

‘Patient samples were obtained from consented HIV-1 infected patients (both treated
and newly-diagnosed) of the Communicable Disease Centre, Singapore National HIV
- 20 Reference Centre. Whole blood samples were centrifuged at 3000g for 15 minutes
within 6 hours of collection and plasma obtained was stored at -80°C until use (i.e.

batch processed with the commercial and in-house assays).

HIV-1_viral load was monitored by Abbott Real time HIV-1 test (ART)_and COBAS
TagMas HIV-1 test (CTM) carried out by the Microbiology Laboratory of Tan Tock Seng

25 Hospital (Singapore), and the Molecular Diagnostic Center of National University
Hospital (Singapore), respectively, where they were tested based on manufacturers’

protocols.

RNA extraction



Hospital (Singapore), and the Ml ecul ar D agnostic Center of National

Uni versity Hospital (Singapore), respectively, where they were tested based
on manuf aspunerms22pr ot ocol s. RNA extractionViral RNA wagcescraoeessrom 1
of frozen (-800C) plasma ultra-centrifuged at 24,000xg for 60 m nutes at 4C
prior to extraction. 800nL of supernatant was di scarded and the renaining
200m _ of plasma containing the viral pellet was used for RNA extraction
using Q Aanp Viral RNA mni kit (catal o@sno. : 52906, Q agen, GrbH, Hil den,
Germany), follow ng manufacturer's protocol. Purified RNA was eluted in
50m _ of AVE buffer and stored at -800C. Real -tine Pol ynerase Chain Reaction

(RT- PCR ass@y) RN waRabxtidclR FonPHRLASE $6z4S-90eC] MdRth 'dﬁﬂa%n‘ﬂﬁ%%ﬁ%f ormed
usi ng Superscri ptéotsg)@ [11 Plati num{(r) One- Stée(g)gb antitative RIT- System

Mast er M x 24888t mingdps gt & prior 1@ extragiont ©f suisapatant was discarde
reaction v 'l 0 | e, e f ul e
(520 1 b NoP e SR 2004781 o EbrRARL e Y PRRiCHaE yshis RORE
respect i vekeytradion ausingh &lAarop c\diral r RINA omind fkitO(cateliogamd. : bERR906 p Quagen, (BRGH) D
NG 3 and 5), 1 mMeach in a ermal, cycler. Thermal . cycl i wa

per for nia 5. smitie RiRuloRer oo ooty POTRHTOVA GRS €1lFk IF B
fol | ow ng sf AYE buffernvarrdsstoredabs80°Cpt i on at 55C for 30 mn and initial
denaturation at 95C for 2.5 mn, followed by denaturation at 95C for 17 s

and anneal | 1.%&5 J\Qfas‘ééhaﬁn Qﬁ -b&'ﬁﬁsa C for 32 s. The cycle was
?IHES. eredt dh

repeated 4 uorescence was re at the 65C step of each
cycle to reveal the positive sanples. The adaptive baseline node was used
for cycl e The esghrtime RTPLCRIagsay miasqerformédusiogwas paddymsdsusing StperScrph @

por for med ['bathimBrEREssick qiifhine aFrpER Bike iglEr FC Headee il 2%,
m m c 1@ut heel t132hilnvtrogepe USAgrie tptal 281 phergactieac volgmeaysiontaining i1Apl ofd BNA2
l“gggt ive conhp! $06 Bofss bHembRILRNSERY IPRO:- 4 fitlvhid) Flet 2 prithersI(¥Ed 1 T @l
~NO:1 and SEQ ID NO:2 respectively) at a final concentration of 0.3uM and both probes
- (SEQ ID NO:3_and 5) at 0.1uM each in art.her’mal cycler. Thermal cycling was ' e
. _performed by Stratagene Mx3OQOP (S}trat.agene,_l‘.a Jolla, USA) using the"fcllowing &
| 15 steps: 'reverse t(anscriptidn at 55°C for 30 min and initial denaturation at 95°C for 2.5
E min, followed by denaturation at 95°C for 17 s and annealing at 65°C or 31 s and
extension at 68°C for 32 s. The cycle was repeated 48 times. Fluorescence detection

wés read at the 65°C step of each cycle to reveal the positive samples.

The adaptive baseline mode was used for cycle threshold (Ct) determination for data
20 analysis for both the target and IC. If necessary, manual adjustment of the cycle
threshold was performéd to account for background fluorescence. Single
determinations, to mimic routine clinical use, were performed. Each sample run

included 2 negative controls to exclude contamination.
Quantification of HIV-1 viral load

25 Synthetic plasmid standard dilutions were employed as calibration curve when the
clinical samples were assayed. Duplicates of each plasmid dilution level were used to
generate the calibration curve of the copies per ul against the cycle number, Ct value to
determine the copies of HIV-1 RNA per reaction. Clinical samples’ viral loads were
determined with the extrapolation of the generated Ct value against the calibration

30 curve. Final concentration of viral RNA copies per mi was calculated for each sample



Synthetic plasm d standard dilutions were enployed as calibration curve
when the clinical sanples were assayed. Duplicates of each plasmd dilution
| evel werwousadosnrogenerate the calibration curve of thectsgees/opes7

agai nst the cycle nunber, & value to determ ne the copies of H V-1 RNA per
reaction. Cinical sanples' viral |oads were determned with the

extrapol ati on of the generated C val ue against the calibration curve.

Final concentration of viral RNA copi es1%er m was cal cul ated for each
sanpl etaki ng i nto account the sanple volune used fromthe el uted vol une. The
determned Ct value of the IC was used to check for PCR inhibition. A

sanpl e W t kakihgGhto\atlchignt he Eé}ﬁ‘plb%ﬂlﬁ{e&)’@@ fRin tHr SutbB3BIumeCiHE terffiiipced to
that of equival ent ES was consjdered_ invalid due to PCR inhibitiaon and

repeat ed. ERMHE Qhihedh was usRd to Aherk Qe @R dUbitne 1 sAMPIR itk ddrtiyaluedh the 1G he

Si ng- I H i nyelay&f b§ rhR6rel tRBA S cydles BbRpareldotthst bf ékﬁﬁ\ialéiw@sn\nfésréﬂﬂﬁiered
anal ytical  sensitivi t and precision using ES. The ability to detect

clini cal | yinvaliddumio R infihitionand repeated e agai nst the 1st International
Ref erence Panel for H V-1 RNA Genotypes (National Institute of Biological

St andarsls gvaluatioh oPthe Nciddserabsayre, United Kingdom). H V-1 viral loads in
the patient sanples were determned by the Abbott Real Tinme H V- 1 assay

(Abbott Molecul.ar |nc SA d the 1 test
(Roche. ! EMizans SYaLREST ohthe SRkt ybGa SiportmeRs tonoeapme (the R

| abor atori Gﬁr(ljamﬂc Saﬁ@apmawtiufsu g@s‘tﬁ«nylfaa:]gt preeisiod psing (Bs:)ITneThbmmumnHethtcbgt i on
ranges prov1 e uf acturers o a ott
Roa T e, Ay Fblevert PR, ek Aspesind pomoh RS Haatstanionel Refeanse o 107
copi es/ nl ) Pakildbr Hivi CRNABerofyRies (Matwm mistitUtedf Bixlogital Z16Hardd ardSorttol,
Corporatio A a/lC 11.0 (StataCorpLP, College Station, USA)

wer e ui(éd P'SFP q%{rg,rs\gm@gq{%géﬂ sis. For clinical sanples, conparative

hi stograns were used to assess distribution of log 10- transformed viral

| oads obseH\ed vfralrloéiisng{hd—batmnpsarmdes wetehdetdiobued byRbeal Abbott Rdalire &tid- ICO3AS

Taghan HIV; %saﬁs(i%&?tt M0 M, Bt BLRES UBAFaME Gtk EORAY PAGHAS HAS test

agr eerrent 8 o
(Roche Molecular Systems, Inc., Branchburg, NJ USA) in two dlfferent Iaboratorles in. ¢

Smgapore using manufacturer's protocol. The. quantlf cation ranges provided by xhe-
15 . manufacturers of the commercial assays were: Abbott RealTime HIV-1 (40 to: 107
copies/ml) and the COBAS TagMan HIV-1 (48 to 107 copies/ml). '

Statistical analysis

Microsoft™ Excel 2000 (Microsoft Corporation, USA) and Stata/IC 11.0 (StataCorpLP,
College Station, USA) were used for statistical analysis. For clinical samples,
20 comparative histograms were used to assess distribution of logso-transformed viral
loads observed for Sing-lH compared to the Abbott RealTime HIV-1 and COBAS
TagMan HIV-1 assays. Bland-Altman plots were used to determine the agreement of
the IH-assay with the commercial kits. The Bland-Altman analysis is a measure of the
-agreement—between—-two—instruments--measuring—on—a—continuous—scale—In—brief,
25 differences between the logso-transformed values of the data pairs were graphically
represented on the vertical axis against the mean of the log,o-transformed values on
thé horizontal axis. The mean of the log., paired difference, reflecting the bias, and
limits of agreement (mean + 2standard deviation) were plotted on the figures. Probit

regression analysis was used to determine the theoretical lower limit of quantitation.

30



the IH assay with the comrercial kits. The Bland-Altman analysis is a
nmeasure of the agreenent-between- two-instrunents- neasuring-orr-a ~

cont i nuouwsoert®s120l N brief, differences between the |ogt@screnshesnmed

val ues of the data pairs were graphically represented on the vertical axis
agai nst the nean of the log 10-transfornmed val ues on the horizontal axis.
The nmean of the log 10 paired differenc reflecting the bias, and limts
of agreenent (nean 2standard devi ation?owere plotted on the figures.
Probit regression analysis was used to determine the theoretical |ower
limt of quantitation.Results Linearity of dynam c range Linearity of the
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of 61.5 COpI es/m, det ect ion probability was 95% or higher (95% confidence

i nterval, Aﬁa!itisa.é'emnpiitys/ m ). The detection |limt of the inhouse is 100
copies/m with 100% detection probability. Precision _

Analytical sensitivity of the in-house assay was established using serial dilutioh of -
plasmid standard (ES plasmid) from' 1.6x10* copies/ml to 5 copies/ml which were .
‘ equiva’lent to WHO HIV-1 RNA 2™ International Standard 40 000, 12 500, 4 000, 1 250,

15 400, 125, 40 and 12 copies/ml respectively. The diluted ES plasmids were tested in 4
replicates within a run, with 4 individual runs being carried out. Prcbit regression was
used to determine the projected response rate according to a dose response model. As
seen in Figure 4, at a concentration of 61.5 copies/ml, detection probability was 95% or
higher (95% confidence interval, 49.5-89.5 copies/ml). The detection limit of the in-

20 house is 100 copies/ml with 100% detection probability.

Precision

Intra-assay accuracy was assessed with 8 replicate results for the synthetic plasmid
standards_containing known_7log,,_copies/ul_tested_in_a_single_batched_experiment.
The mean of the calculated viral load was 6.92log,, copies/uL, with CV of 0.825% and

25 SD of 0.04 logq. To ensure that the in-house assay was able to accurately quantify
viral load close to the detection limit, plasmid standard is diluted to 1.0 log;, copies/pL
and assayed in 8 replicates in single experiment seating. The mean of the measured
valued was 0.5 logyo copies/pL, with CV of 2.2% and SD of 0.23 log10.



I ntra-assay accuracy was assessed with 8 replicate results for the
synthetic plasm d standards_contai ni ngJ<nown_7| Qgi o copi es/
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0.90 2.26% Table 1 lnter-assay variability of the in-house assay-—using
external plasrg d egufiighty (Detection of H V-1 groups and/ or
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qualitatively assaying the 1st International Reference Panel for H V-1 RNA
Genot ypes (Natyigpnal Institute of Biol oggsal Standardspand Copigol ,

Hertfordshire,qgnited Kingdon). Anpbng Y@gggenotypes igsghe NGBS genotype
panel, the in-hgpuse assay was able to g ct all of t 2 geng%é?e of group M
(A, B, C D s B G AA-&H), and gro? wth & re P-nQS' ‘ween 33.6 to
38.5. Group OWas not detected fromtheoglnel. As thi@4Panel-83ks not a
quantitative dg0andard, quantitative coRf8di sons were MO0 peld.fiefned.

10° 32.70 059 1.80%
10? - 36.27 063 1.74%
10’ 39.99 090 226%

5 Table 1. Inter-assay variability of the in-house assay using’éxternal plasmid standards.

- Specificity (Detection "of HIV-1 groups and/or subtypes)

' _Thé ability to detect a range of HIV-1 subtypes was asséssed by qUalitativer assaying -
the 1st International Reference Panel for HIV-1 RNAF.Genotyp'es-(NatibnaI Institute of
10  Biological Standards and Control, Hertfordshire, United 'Kingdom). Among the
genotypes in the NCBIS genotype panel, the in-house assay was able to detect all of
the genotype of group M (A, B, C, D, AE, F, G, AA-GH), and group N with Ct readings
between 33.6 to 38.5. Group O was not detected from the panel. As this panel was not

a quantitative standard, quantitative comparisons were not performed.
15  Evaluation of in-house assay with 329 patient samples

A random group of 329 HIV-1 positive patients’ plasma was used to compare the
performance of the in-house assay against the commercial kits, ART and CTM. Using a
cut off quantifiable level of 50 copies/ml for the commercial and in-house assay, 215
samples were quantified with viral load >50 copies/ml by both the in-house and
20 commercial assays (ART: n=97; CTM: n=118). Agreement between the assays was
assessed using a Bland-Altman model (Bland, 1999) as shown in Figure 5. The mean
difference between of the log,, viral load by the in-house and CTM; in-house and ART
were -0.48(limits of -1.61 to 1.41) and -0.22 (limits of -1.34 to 0.95) respectively.
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_ other hand, Figure 6b demonstrated a similarity in the frequency distribution of the HIV-

1 viral load values obtained by the in-house and ART assay. The two assays had

20 similar modal peaks at 3.4 log1o.
Sensitivity and specificity at clinically relevant 200 copies/ml cut-off

The performance of the in-house assay was evaluated against the Abbott and Roche
assays at the clinical cut-off of 200copies/ml in 178 and 151 patient samples
respectively. Against the Abbott assay as the standard, the in-house assay had a
sensitivity of 96.8% and_a specificity of 96.4%. With the Roche as standard, the.
sensitivity was 99.1% and specificity 100%. There were 3 out of 95 positive samples

above 200copies/ml by the Abbott assay which were reported as below 200copies/mL

by the in-house assay (71, 97 and 186 copies/ml). Only 1 sample of the 118 samples

reported had more than 200 copies/ml by the Roche assay was reported below
30 200copies/mi by the in-house assay (191copies/ml).
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10 _Table 2. Breakdown of the in-house HIV-1 viral load assay costing.

The in-house' assays demonstrated consistent results over a log 1 to 8 range per

- reaction, with a good lower limit of detection by Probit analysis, minimal inter-run
variation and quantification of all subtypes except group O, a limitation of the Roche

15 COBAS Amplicor (Ver 1.5) as well (Drosten C et al., 2006). The Blant-Altman analysis
also showed comparable results with the 2 SD limits being about 1 log from baseline.

The in-hoﬁse assay was accurate at the clinically relevant cut-off of 200copies/ml. The
minority of samples showing discordance at this cut-off were all detected by the in-

house albeit at lower values.
20 EXAMPLE 2

Experiments as substantially explained in Example 1 were repeated in Example 2 and

the results provided.
Analytical sensitivity

Analytical sensitivity of the in-house assay was established using serial dilution of

25 plasmid standard (ES plasmid) from 1.6x10* copies/ml to 5 copies/ml which were
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A Bland-Altman analysis was performed -(Figure 8A and 8B). The mean difference - -
between logo-transformed values of the Sing-IH énd COBAS Tagman HIV-1 was -
15 '0.094 (95% of values between —1.18 to 0.99). Corresponding values for the Sing-IH
and Abbott RealTime HIV-1 were 0.056 (95% of values between -0.83 to 0.94).-
According to the Bland-Altman analysis, among the log10-paired differences, 69% of
values in both comparisons were within 0.5log10. 25% of the Sing-IH/ COBAS TagMan
HIV-1 values and 30% of the Sing-IH/ Abbott RealTime HIV-1 values were within the
20 interval of absolute 0.5 to 1.0log,o; 6% of the Sing-IH/ COBAS TagMan HIV-1 and 1%
of the Sing-IH/ Abbott RealTime HIV-1 showed greater than absolute 1.0log10
difference. No funneling effect was observed in both of the Bland-Altman plots. The
linear regression values of the Sing-IH/ COBAS TagMan HIV-1 and the Sing-IH/ Abbott
RealTime HIV-1 comparison were 0.79 and 0.90 respectively. Linear regression

25 analysis of log,o viral load difference against average log10 values should no significant.

correlation. For the Sing-IH/COBAS Tagman HIV-1 comparison, 95% confidence
interval of slope —0.03 to 0.17 and for the Sing-IH/ Abbott RealTime HIV-1 95%

confidence interval of slope —0.06 to 0.11.

The mean difference was evenly distributed across the range of average values,
30 thereby supporting no bias in differences between high versus low quantification

values. Regression analysis revealed no statistically significant correlation between
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The IoWer limit of the Sing-IH of ZOOCopies/th was selected for analysis of clinical
sensitivity and s‘peciﬁcity; The analysis assumed the commercially available assays as
15  “gold standards” although it is well known in the art that there was no “perfect” HIV-1

. RNA viral load assay in view of the extensive genetic.

Against the COBAS TagMan HIV-1, the sensitivity was 99.1% and specificity 100%.
Only 1 sample of the 118 samples reported as more than 200 copies/ml by the Roche
assay was reported below 200 copies/ml by the in-house assay.

20 Against the Abbott RealTime HIV-1 assay as the standard, the IH-assay had a
sensitivity of 96.8% and a specificity of 96.4%. 92 samples were reported by both
assays with viral load more than 200c/mL. 4 samples were reported positive at this
cutoff by the in-house but negative by the Abbott RealTime HIV-1 and 3 samples

negative by in-house but positive by Abbott RealTime HIV-1. Assay inhibition was
25 detected in only 1 clinical sample and the repeat result was used in this analysis.

The mean difference of the logqo-transformed viral load comparing Sing-IH and
commercial assays was less than 0.5logq,. Overall, 96% of samples were within 1log,,
difference between the Sing-IH and competitor assays. At the clinically relevant cut-off
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fromthe group consisting of: SEQID NO1 to SEQ ID NGO 3, fragnent(s),
derivative(s) and conpl enentary sequence(s) thereof. 2. The ol igonucl eotide
accor di ngvoaoolmsazl, wherein the ol i gonucl eoti de sequemrce/sGotmbesen 13
and 35 linked nucleotides in length and conprises at | east 70% sequence
identity to any one of SEQID NO 1, SEQID NO 2 or SEQ ID NO 3. 3. An

i sol ated ol i gonucl eotide consisting of at | east one nucl eoti de sequence

sel ected fromthe group consisting of S%QQ IDNO1to SEQID NO 3,
fragnent(s), derivative(s), and conplenmentary sequence(s) thereof. 4. The

i sol ated ol igonucl eotide according to any one of clains 1 to 3, wherein the
ol i gonucl eefiati@si S capabl e of binding to and/or being anplified from human
i mmunodeficiency virus type 1 (HV-1). 5. A pair of oligonucleotides
conprising at |east one forward primer and at Ieast one reverse prinmer,
wherein the forward i er conprises SEQ ID NO 1, a% ntés%,
derivative(s), A r's"('ﬁig‘Z)P@?é'HF'SP eswﬁﬁw(ag}eﬁe%avd% fersgauenceselsstest i rer

conprises SEQ franl\lﬁuIeZgrohbagmr&.ﬁg)of ¢EQ VBt Noe( %0 . SEQ 100 NT: 8 MRAGASEM(s),
sequence(s) thereof ol |%gnucl eotl des conprising at |east one

air
f or war d® pr i mer J@fHAIR(S) %$°“M%“?@9@r ughsefRtherghfer ein the forward primer
consists of SEQID NGO 1, fragnment(s), derivative(s), or conplenentary
sequence( sp. t hgreofigenidiebtide éébb@dlﬁgft@bialmﬁ omeﬁa'i:str@ oligoblsidtide Negdence

of o1 T gonut] col bRSeeer i e ke ERBas] BRI IRE domertd b eabh 40

ei ther cl ai m Ssgquecéiiéntity td 8MEdNOGESERD UDAO: $ SHQED ND:2 of SEQ IPDMOA! eot i des
according to claim7, wherein the probe corrpri ses the nucl eotide sequence
of SEQ ID |f|e fro i nmuno |C|enc Vi rus
R R e e e gD R
sequent@ of SEf2lédedTrdmatied groupeaxshsisting o vEEQe IPr NOet tooSEQ 4DNHC: Bu,e

nucl eotl de SeqHaGQnmCeent?sf) dsens)atlve(s) and complementary sequence(s) thereof.

4. ' The isolated aligonudleotide according to any one of claims 1 to 3, wherein the
oligonucleotide is capable of binding to and/or being amplified from human .
immunodeficiency virus type 1 (HIV-1).

15 A pair of oligonucleotides comprising at least one forward primer and at least one

o

reverse primer, wherein the forward primer comprises SEQ ID NO:1, fragment(s),
derivative(s), or complementary sequence(s) thereof and the reverse primer
comprises SEQ ID .NO:2, fragment(s), derivative(s), or complementary
sequence(s) thereof.

20 8. A pair of oligonucleotides comprising at least one forward primer and at least one
reverse primer, wherein the forward primer consists of SEQ ID NO:1,
fragment(s), derivative(s), or complementary sequence(s) thereof and the reverse
primer consists of SEQ ID NO:2, fragment(s), derivative(s), or complementary
sequence(s) thereof.

25 7. A set of oligonucleotides comprising a pair of oligonucleotides according to either
~ claim 5 or 6 and at least one probe.

8. The set of oligonucleotides according to claim 7, wherein the probe comprises
the nucleotide sequence of SEQ ID NO:3.



NG 2. 10. The anplicon according to claim9, wherein at |east one probe
conprising the nucl eotide sequence of SEQ ID NO 3 is capable cf binding to
t he anpl iworeo11l0bs5224 net hod of detecting and/ or quantit aPcmgceiwe/opissence of
human i mmunodeficiency virus type 1 (HV-1) in a biological sanple, the

met hod conprising the steps of: (a) providing at | east one biol ogical
sanple; (b) contacting at |east one ol igonucl eoti de according to any one of
clains 1 to 4, with at |east one nuclei€acid in the biol ogi cal sanpl e,
and/or with at |least one nucleic acid extracted, purified and/or anplified
fromihe biological sanple; and (c) detecting and/or quantitating any

bi ndi ng regul t ARGMIesH BRIt Hrérh tHuRthn ihnfirRRefiddncYhaus Bypel NEHINLT)USsingS
present when binding is detected. 12. A nethod of detecting the presence of
human i munodeft €agtRe forwand pise campriging the nuglegtids seqigneaof SERYIPNO:The

met hod conpri shRd at RAsEéRPFeveise drideromprding@héinutiedtide StieRt® bPSEQAID
sanple; (b) contacting a set of oligonucl eotides according to either one of

claims 7 or 8 N@%h at |east one nucleic acid in the biol ogi cal sanpl e,
and/or with at |east-one-nucleic -acid-extracted-purified-

and/ |O: _-_@rrp:gb.f i ¢§% fahﬂbﬂb?mﬁg[:@rdlhg% @mims;(@[)m@m%in aﬁglea(sfﬁnd%ﬁﬁé coepading tn'eltﬂdil\ﬂg
resu 1 ng rom e contactl ng_lI Ste . ere tne virus 1§ presen en
binding i s det Bdglerfidegequence §%9dﬁ3a'§9b3r')ai°ﬁ©a‘%'%°é?'9‘i’f89.t‘%ﬁhéi%’r‘ﬁ'ig'br 12,

further conprising the step of mxing an internal nolecule (1C) and a probe
speci fic to1tha |metivoll h df heletdctihg giapdlor S guphtRatiigt ethestspsdritk. of4.hufim

t hod di t im13 i,n t I C ' th | eoti d
equence of SEBTESAENGRR Vv Wi (ANEL 1 & FRIGaHET <o el RetiaRe
nucl eoti de sequenprsirf thelstepsf:NO: 5.

10 (a) providing at least one biological sample;

(b) contacting at least one oligonuclectide according to any one of claims
1 to 4, with at least one hucleic acid in the biological sample, and/or with at
least one nucleic acid extracted, ‘purified and/or ampiiﬁed from the

) biological sample; and -

15 | (c) detecting and/or quantitating any binding resulting from the contacting -«

in step (b) whereby the virus is present when binding is detected.

12. A method of detecting the presence of human immunodeficiency virus type 1
(HIV-1) in a biological sample, the method comprising the steps of:

(a) providing at least one biological sample;

20 (b) contacting a set of oligonucleotides according to either one of claims 7
or 8, with at least one nucleic acid in the biological sample, and/or with at
least—one—nucleic—acid—extracted,—purified--and/or—amplified—from—the - -

biological sample; and

(c) detecting any binding resulting from the contacting in step (b) whereby
25 the virus is present when binding is detected.



15. A nmethod of anplifying human i mmunodeficiency virus type 1 (H V-1)

nucl eic acid, wherein said nethod conprises carrying out a polynerase chain
reacti on weizog/®BEQ0I D NO. 1 and SEQ ID NO 2. 16. The net lrot/saeciorode2sg t o
claim15, wherein the nmethod further conprises at |east one probe
conprising the nucleic acid of SEQID NGO 3. 17. A kit for the detection of
human i mmunodeficiency virus type 1 (HV-1), the kit conprising at |east
one ol i gonucl eotide according to any o of clains 1 to 4. 18. A kit for

t he detection of human i mmunodeficiency virus type 1 (HV-1), the kit
conprising at |east one pair of oligonucleotides according to either claim

Sor 6. . 319. Phkinethsd a&&b?duﬁgtt@fétthémclsifn Ry ngRM 2, ARHE ERRpRikiAG Ale \stdpHsf t ype
1 (HV-1), the kit conprisin east one set of_oligonucleotides

according to eMiXng arb|néﬁrmal-,m%§c%e (IC) and a probe specific to the IC with the blologlcal
sample after step (a).

14. The method according to claim 13, wherein the IC comprises the nucleotide
5 sequence of SEQ ID NO:4 and the probe specific to the IC comprises the
nucleotide sequence of SEQ ID NO:5.

15. A method of amplifying human immunodeficiency virus type 1 (HIV-1) nucleic
acid, wherein said method comprises carrying out a polymerase chain reaction
using SEQ ID NO:1 and SEQ ID NO:2.

10 16. The method according to claim 15, wherein the method further comprises at least

one probe comprising the nucleic acid of SEQ ID NO:3.

17. A kit for the detection of human immunodeficiency virus type 1 (HIV-1), the kit

-comprising at least one oligonucleotide according to any one of claims 1 to 4.

18. A kit for the detection of human immunodeficiency virus type 1 (HIV-1), the kit
15 - comprising at least one pair of oligonucleotides according to either claim 5 or 6. .

19. A kit for the detection of human immunodeficiency virus type 1 (HIV-1), the kit

comprising at least one set of oligonucleotides according to either claim 7 or 8.



