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ABSTRACT

Co-circulation of HIV-1 subtype B, C and CRFO1_AE in Southeast Asia, South
Asia and China has led to the emergence of recombinant strains. Some of them
(CRFO7_BC, CRF08 BC and CRF15 01B) have already been recognized as
circulating recombinant forms (CRF) while many unique recombinant forms (URF)
have been found only in single individuals so far. For efficient discrimination of

subtypes, CRF and URF where HIV-1 vaccines will be evaluated, in this study, the



Vi

multi-region subtype specific PCR (MSSP) assay was developed for identifying
subtypes B, C, CRF01_AE, recombinant forms, and dual infections. The principle of
the assay is to separately amplify each of eight different target regions distributed
along the HIV-1 genome with subtype specific primers in a nested PCR format.
Products were visualized on ethidium bromide stained agarose gels. Primers were
designed based on the available sequence data (http://hiv-web.lanl.gov). A panel of 41
clinical DNA samples primarily from HIV-1 infections among northern Thai drug
users was used to test assay performance. These strains were previously characterized
by full genome sequencing, included 33 CRF01_AE, 2 CRF15 01B and 6 unique
CRFO1_AE/B recombinants. MSSP showed 73-100 % sensitivity and 100 %
specificity for the three subtypes in each genome region. The assay was then field
tested on serum from 337 prevalent HIV-infected individuals identified among
northern Thai drug users between 1999 to 2000. Subtype assignment was given when
at least 4 regions were typeable. 315 samples (94%) were typed. Subtype distribution
was 77.4% CRF01_AE, 3.3% subtype B, 12.2 % CRF01_AE/B recombinants, 0.6%
CRFO1_AE/C recombinant. In this study, MSSP assay discovered 4.1 % (n = 14) dual
infections consisting of CRF01_AE/B duals 3.8% (n=13) and CRF01_AE/C duals 0.3
% (n=1) of detected recombinant strains. The MSSP is a simple, cost effective and
accurate genotyping tool for laboratory settings with limited resources, and is
sufficiently sensitive to capture recombinant genomes and dual infections in large
populations. Defining of the incident and circulating prevalent and transmissible
strains are critical for understanding the evolving HIV-1 epidemic and defining HIV-1

vaccine performance.



vii

A

d‘ a a d Y] a I’ Ya A~ P
POLIDIINUTUNUD NITNAIU ﬂ1iﬂ‘i$LﬂJuLLﬁ$ﬂ1‘iﬂ3$Egﬂﬂcl“h'i]‘ﬁwclfﬁ)ﬁ y

ANV ULV VHAIAWHUS FINTUATIWENBUATT

@

tﬂy = A AaAa =) 2
u‘ﬁ‘ﬂiiuﬂlﬂﬁl%ﬂlﬂ%qﬂﬁ FHUAY ¥ DD uaz”laﬁﬁgﬂwﬁu

4
Al WWANTY FNAVITAN

=Y a o a a o
‘l.]iigiyj INYINTATUNIUUNG (’JTIEJ"IﬁWﬁG]if]:GUﬂTW)

d' = a a d
ﬂﬂ!%ﬂiiﬁﬂ"li‘ﬂﬂiﬂ‘ﬂ“l]‘ﬂﬂ]‘u‘wuﬁ

AMANTINTG 332 A TUTUL 15£51UNTTUNS
as.dala Taduziyas NIINMT
a 4 4
A3. AT A W50 AFTUMS
A3.939 109A320A AFTUMSI
U Al
UNAAEID

tdldy = v J UL [y = =
ﬂ”lﬁ“l/llslf’f)!,f]‘l)'ulf]'l I agnusg B, C uag CRFO1_AE 33U1ﬂ@§33ﬂﬂu1uﬂ?ﬂlﬂﬂfﬂ

4

[ = 9 =S 9 ~ o Y a tﬂy [ % g o
aziueeneela wivela Lmzﬂszmmumﬂmﬂm%"bﬁﬁgﬂwﬁumﬂwuﬁmm UYNTYNUT

-]

(CRF07 BC, CRF08 BC Waz CRF15 01B) 1@5umssensuiuilu Circulating Recombinant



viii
9 A . . A 1 v 7
Forms (CRF) Taudr Tuaznd Unique Recombinant Forms (URF) 410118 NUAASTONUT WL
= v 3 A Y o v dy = I 1 =\ Aa A
Tuauapdeanniu e limsswunmenuguousonylod 1 Whuldediidszaniamlu
dyd'd'o a (= = = dy Y o Y] am A 4 . .
Wuﬂﬂﬂ1ﬂ15ﬂ33lﬂu3ﬂ“ﬁu Li’]slf"l,@?] 1 11!ﬂ13ﬁﬂHTHnlﬂWWﬂWﬁWﬁluTJ‘ﬁW"b'f’ﬂi Multl-reglon
. A v [ Y A
subtype specific PCR (MSSP) assay Nenunsnuendionuives i ldodianmizinizasi
o ] 1 [ [ d‘ o dy [ @ 4
ANNTHNAN 9 Uuﬁ'lfJGUENﬁ'liWUﬁﬂiillﬂl’f]\illfliﬁ LW'E]U'I?JW]TN]L“HE]TJ?ET@’(“JWH‘]; B, C uag

Y Y

o [ 1 Y] a Y] o Y]
CRFOI AE  uazaioWus hiagnuauaeg  sauismsaafeaesaioius lunanaodiu
[ AanA o S A o A a @ dy = 9 ax
WanNMIveIsANAINAD  Tmsulsinuasiugnssuveudees el 1 a1835 nested
Y . A 1 [ 1 o I o [
PCR Tagld primers Nianummizas hiduaazmonuindumueeg  yuaouosas
@ tﬂy s 0911 o T 9 [ 091} o o ~
ugNITUYeUTeeY 107 1 Nevua 8 @wnuaalenu IMIuhMIasIMIasnugNITui
Yo A & gy Ay v ' Aq Y Yo
1dsumsmndTunaduaie agarose gel NYOUAIY ethidium bromide §IU primers Alglasuns
9 Y] dy = a A
PONUUUIINT OYAVDIAWWUFNTTNVDUFO10% 197 1 Tu hitp:/hiv-web.lanl.gov Usz@nTam
9 ) a Y] [ o 9Jq 9
Y09 MSSP assay lagnihmsisziliulaonisasas DNA vesaiewus hianneraainsd s
a A ~ o J 9 as o o £
msanaaluanmamitovelszmalng 41 siefinsuamenugudinnIsmsmisaue ¥
[ 4 1 [
Usznoudie CRFO1_AE 33 510 CRF15 0IB 2 518 uagaoWufgnuausewin B 1
= & =1 @ ¢S Ao 1 [
CRF0!_AE #uilu URF 6 519 MSSP assay i lalumsasiamaionug Adwmieniee
v " 1 =} = as d'
YDIEINUFATINOYILHIN 73-100 % HazlaNunnIznIzadlunsng9ne 100 % 350150
Y v Y
wanniulagmi 1 lFumsasvmemeiug hisludsuvesddaise exled 1 lunguils
A A ~ = & SAq Y o
msandaluamamitoveslsemealnelull we. 2542 89 2543 Faunaannlylumssaae

[ A @ [ ] o 1 @
u‘ljflﬁ! ‘]Jll'Jiﬁﬂﬁﬂ NITATIINUNDUINUDY PCR ’E)fJ'Nﬁ’E)fJ 4 UV UIVUTYNUTNTTHUD

dy a A 9 o’d" % (] o [
!GI)"E‘)L’E)GHLIE]'J WelwnuninyNAI0819 1UIU 315 519 (94%) 210 337 518 FWINYNIATY



Wild  uazwuiimInsznovesseRuiues  CRFO1 AE 912U 774%  ¢udao

Q

CRF01_AE/B recombinants 12.2% du subtype B 3.3% ilag CRF01_AE/C recombinant 0.6%
dyru a g @ ' qﬂjl £
TumsHde oI NY dual infections AU 4.1 % (n = 14) YDIANDYINMINUA A
U52nUAIY CRFO1_AE/B duals 3.8% (n=13) 11a¢ CRFO1_AE/C duals 0.3 % (n=1) 3% MSSP
< o Y 9 3 ax @ :(; = Y 1o
assay uﬁ'liJ'lﬁﬂT]1hlﬂ\1'lEJ i'lﬂ'l‘]JiZ’ViEJ@ !,!,ﬁ$!,“JJ‘L!’J‘ﬁﬂ'li@]i')i]ﬂ?ﬁ'lﬂwum“]fﬂlﬂﬂfllﬂ? 1 ulﬂ@ﬂ'l\?ll

a A o Y @ 1 o o @ Y a va { o
’]Jigﬁ“l/l‘ﬁﬂw\l ’ﬁuﬂiﬂ‘ﬂ11ﬂ1u@38810%1u3uh1ﬂ uazmmzmm‘uwmﬂgmmiﬁﬁmwmm

4 E4
o w £% %

= as A = 4 a dy [
1NN BNIYNITU mmm‘l’ﬂumﬁm’mmmﬂwu‘qgﬂmu uazmimw@ﬁmmawuﬂunm

= Y A a & = ya & ' &L a A 1 T A
QYINU NITNNITUFUAUDILYD L@(’]f]l@j Glu&!ﬁﬂlf’]f@glﬁil Llagl‘]f'ﬂl@"]fll@j ﬂl!Wﬁﬂﬁgﬂ']ﬂ@glﬂUﬁq

[

9 A Y =2 = dy = o
i tll‘JJ"IﬂﬁlL!!,'i’EN?‘I’J”I?JL‘[HGI,%E]\‘]ﬂﬁlﬂaﬂuuﬂaﬂﬂlﬂﬂl“b’ﬂ !E]G]f‘l’é)’J HAZNMITINIUUANINTINITOUDN

g

v A A o 9
Sagrunaziwn 1y



