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FLRa: AP Fp 22 @Ap§HpRHEEAITHRE 1% 2 F
éﬁ%ﬁiﬁ%iﬁﬁﬁﬂ%ﬁk%ﬁﬁﬁﬂgﬁ%%*%@,U¢+m
FoRE 0 ER HIV-L & L]z it AR Z B g prg R e kiR
ER TR e

A3 A E e 2004 # 383 = HIV-IB B Rz o ket &
7 HIV-1 pol env &£ Flendy A2 47 o P PR ig B X2 g T+ A 4R
EoREATRNE G EREANLTED L TR EHEE TR nE
cHANIERFRHEFRZATITRE > T3 A KB v i 2 BB 2
S ikyp om HIV-L HAl2 245241 R & F5@4 5 & (PCR) ™ DNA

ARFR AAPITATALS 470376 L ¢ 5 4 44.7% (168/376)4 B
14 @ 10.6%(40/376) 5 CRFO7 BC 4| » 0.8%(3/376) 5 CRFOL AE 2 %
0.3%(U376)h C I; 3] o ApLR A b g %32 HIV-1 A4 5359 » B
PROEH G 424%%5 B 4] 0§ 6.1%5 CRFOLAE & 4] : &%
53.7%% B 4] » 3 04%35 CRFOL AE & 4] f i & %37 »536%5 B
LA %4 kY 0 4 40 =5 CRFO7.BC %3] » 715 B 4] -

B 0 A4 HIV-1pol env AFI L A A3 I 2tk %3¢ g (74535 > A
ey ,JF]: DA RERET IRERP P R+ K CRFO7 BC -‘}?5-‘3— TR

BRIEA D AFL WA OR R - REROPU S g TS A

FEZ GG A o P hE ek Ba HIV-L A TR T pF
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Fe e

Background: The main purpose of this study was to setup a AIDS Molecular
Virology Laboratory and investigate the distribution and trends of the HIV-1
subtypes in different high-risk groups in Taiwan and to identify and characterize

rare or unique subtypes.

Methods. Blood samples and questionnaires were collected from 383
HIV-1/AIDS patients attending CDC, different AIDS treatment centers and jails
in Taiwan during 2004. HIV-1 subtybes were determined using PCR and DNA

sequencing of HIV-1 env and pol genes.

Results: Of 376 HIV-1-infected men, 44.7% were infected with HIV-1 B,
10.6% with CRFO7_BC, 0.8% with CRFO1_AE and 0.3% with subtype C.
Heterosexual men were primary infected with HIV-1 B (42.4%) and CRFO1_AE
(6.1%), whereas homosexual men were primarily infected with HIV-1 B (53.7%)
and CRFO1_AE (0.4%). There were 40 IVDU patients with HIV-1 CRF0O7_BC
isolates. The other 7 1VDU patients infeted with subtype B.

Conclusion: There was an outbreak of HIV-1 CRF0O7_BC isolate among VDU
group in 2004. And the source of HIV-1 CRFO7_BC might had a relationship
with South China. This molecular surviallance of HIV-1 can provide promising

insight toward AIDS prevention and control in Taiwan

Key words. HIV, genotyping, phylogenetic analysis.
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% - & HIV/IAIDS /{7 mi%

p 1080 # % R R 23k b1 X LA L g EE (€% - Acquired
Immunodeficiency Syndrome - i £ AIDS) {6 - 1983 # A 5 d R * 23+
(Human Immunodeficiency Viruses: HIV ) s & A~ 3> S - L & e &
BE R ERAEE R K o 1355 UNAIDS e 34 » 2004 # 12 7 >3 33
‘J‘éﬁ”HlV%@/AlDSJP‘S,&’“@:,]p__'i‘ip‘I—LQAOm i 2004 & sFTR
%‘ﬁiiﬁléi'JWﬁi4ﬁ’ AR EFERRBELY 2 - 8
( http://www.unaids.org) » & % >3k & B & 2 FR 4L o

SAH 1985 - 0 - i v e HIV B % 6 % (Yaoetdl., 1996)
o RpFiar F AR E 41k Dkt > £33 2004 110 K o HIV E
AF A EG 7,044 He AR5 6552 4 5 §146108 &+ (93.22%) *~ 4+
444 % (6.78%) » & #4 cA 1§ 12 20-29 th 2,486 4 (37.94%) %5 % > H = %
30-39 fk 2,216 * (33.82% ) FHR-E'GF]F H A 2 R PEE - RIEEZ B
WP FI R PR ETEE S HIVE 254 s 5§ 2341 4 (35.73%) #
s RMEEE S 2282 4 (3483%) 0 @ I EE AH7F 682 (10.41%)
( http://www.doh.gov.tw ) -


http://www.unaids.org/

$28& HIV T2 30 F RS

AEERA A DA G- fAF H&n 4 (Retrovirus) B p A dpkE- R
J& % % 100nm shzf ik }ﬁjﬂ* c G Fd R R B RS 00 2 i (envelope) ¢
- B3 R %7 e HIV-1 :}?3% $ke 70 3 %% 9.7Kb enH % RNA A 7148
(genome) - 75 & ;“ﬁfgl e epEde gpl20fr A PR 2w 7 3 CD4 x4
thim?z i & (Schnittman et al., 1989) » fp# * £ % F ohpE 39 gpdl thes 2
TR Bwme gl o @ pE oo R 2 5 0 RNA A FIHE ~ e
M (Freed et d ., 1990) - 518 5 & #&op+ > 0 50 SR F AN 2 LR
s HIV I}i-‘;u% AFNREFRE > BEFAFHE ﬁfﬁ?m?ﬁl‘fﬁ’m%‘ g ‘o
F]ER o

§ o4 L& T A5 HIV-L 2 HIV-2 5 4] (Clavel et al., 1986) -
HIV-1 i 2 F-v feb 200 (env) 24 3o (gag) A FIR 777 % A G
1 & (Maorgroup) ~ & “t# (Outlier group, O ¥ ) %2 373 (New group)
ZxFE>Am AL EHEYX 2L AB-C-D-F-G-H~J% 2-4]> 2 %2 circulating
recombinant forms (CRFs) AECM240 ~ AGIbNG -~ AGICY032 - ABKal153 -
(Heyndrickx. Et a., 2000) « f *t ¥ i & & DL 4] 5 B ATEap 4 224 F
B i &AsF ad et $#15 (Cameroon) ¥ % (SimonFeta., 1998) -

HIV-1 s Bl R 7len® R (1Y) £22 2 A FIR% £ 3 ohif
B x A Bk SR R chE $ cnéd F (Dougherty et al., 1988; Hu et al.,
1990; Pathak et al.,1990a; Pathak et al.,1990b; Regoes et al., 1998; Temin et a.,
1993.) - % Parffaﬁ@% (progressor)z_ 5+ £ & f 4R 2 HIV-1 shenv 2 5]
C2-V5 % # %ﬂﬁ.)i)j‘%}‘ﬁ’“ V3-V4- V5 2 jgitF7 258 %
(Bagnarelli etal., 1999) - 4p e A B eng B 4438 4 /10 15%> 7 F L 31§



20~30%:% B 12 5 gt ob > A FIE g 4 thend 3R (Robertson. Et al., 1997) -
[ H 4 HIV APl & g fet 1 2 9% 3 A 78 28 7Aa (Li Bt a,
1988; Hu et d., 1990 ) -

2. LB T > 3. bk FF A 5 o

,_\
o)
=4
.

AW HEE S G oo HIV-1env 3 gag & F15 7|k 45 #-3% i € & 2
4, (Gaschenetad., 2002) - AfnZE ¥ %> & > HIV-1apol s L B i
FRIEREN DR L § ROl ko d 255 B HIV @ Pey i
£ B HA A mHE AE pol AFE SRS p B R 2t
¥3 o pa e awiE O ¥4 ¥ ¢ % NNRTIs (Non-nucleotide reverse
transcriptase inhibitors) #g % $ # 4 & 4 (Descamps et a., 1997,
Quinones-Mateu et ., 1997.) o g+ ¢ » HIV-1G L 4] (5 #» F 2 A 54) #
3-v f% % 4743 (Protease inhibitors) erg: = 4 (Susceptibility)« #& ™ > & F &
Al HIV-1 % 4% 3% NNRTI s 5 1% i (Apetrei et al., 1998) o F]}* & fe
Bt HIV-1 I 3] en g & e 38 bpe < RETEAR o

A ¢ e 4% ViroSegTM HIV-1Genotyping System 4 47 136 & & PR

¥ fup 4 # 2 gs 4 (treatment naive)s pol A FIA 7Y o IR 15%:0A

7l 7% A& R %(primary mutation) - H ¢ > 3.2%:1 Y Mg E ST Pk

&g A (reverse transcriptase inhibitors) s & 5 @ 86.8%:h 7 51 ¢ 7 =

5% (secondary mutation)(Chen et al., 2003) » ¢+ & % 7~ ¥ {2k PE B I
£ %

5 R
2 &

2

d 3t HIV-1 A7 st 2R Zenigje ~ B3ka0 355 B > P HIV-1 0
B F R A S Y o R and RIRE o BB BRI R R D



PR FERPEE FPLARFRESA A THITHF LR ok A
P4 HIV-1 en® FEr fgds 5 o AL TR FICh oy AL A4 AT

[

Gl 4] o B (T AR W B o

BEMTFIT AP G 0 2 R HIV-L § 2 #4000 (7603 & i
A% ¥ ¥ 74k (Chenetal., 1998,2001 > OQuetal. 1993) » #711 » &K F &
Flehsdr B2 A0 j HIV T3 A3 B g ey N fmad i o b
Ed AFFIC A4 s AP L RE- B FAREBLALR SN E R
FLAOM G ERFOTR RN W EHFLF LI AR

Ko g s o g ME =5 o

xg

>3k HIV-1 I e i 0 1990 # (X erav #p > % e L LT
Aok A EWE G R RSB LA e F W (Td ) L&

B&Hal> 33 FLAl A+ %- 2 ELBLA¥y-Xpleaki AC
H

1+

ig L C KA m Al i28% B-C-E £33 5 2 (Brown et
al.1996) - it BT S E o L3 H HIV-1 L Alens # pAgdgse > LM L H
ABlFBEE KRG LG BECELIEG HARHB LT EEF AL
B-C-E-~F %3 (Marioeta.1998); = 4&p| ™ E & 4] 5 1 (Menu,1996) ;
B i &n7 A~ B~ C i3] (Dietrich et a.1995) ; @ B+ p£ehZ 3 5 B 1
2 C L A)edp4 (Luo,1995) - @ 4 4+ %= "M A~B-B'~C~E~F~G
I A5 HIV (Chenetal., 1998, 2001) - 2 £ HIV-1B & 3] & > Tk 4 i 1- & eh

F-oofed WEgEALERRIIGE B A Ft HIV-1 98 1 &
HABAE R EFAIREPFT S B FARF L 0 A

B %Al HIV-1 34 ch 3 > o



P s HIV-D 4tk &2 B 3] 53 0 4547 A e
1988-1998 # [+ i+ % 1 879 = HIV-1 B 4 % L A ehFasgs » £ 912
HIV-L 28 4 2 & g % HIV-1B % 31(68.2%) % E & 31(29.5%) : ~ f27] 12
2B 451 (28%A~139%B56%C722%E~ 28%G): ti k4
MR F Y 0 F 682%5 BEH 3L8%) 2 E LA f £ E#HES
BRAE A BAH %A RER S HIV-L £ 2 g 55 o R 748482 5

FFr HFHV-IR e # kibradrit> § R RE %,Lixmgb%t TIB
TR ARG ER 0 P kP F R E I 2)i8 0 4 04k % (Chen et dl.,

2001) > @ & ¢« f 8- % f 1999-2000 & HE A A 47 ¢ o BT B LA

T HIV-I B R4 P § v hi8%(96.8%) E R RS e
SRR - 1k BC £ 254 $5(Chen et al., 2002) - & *t 5 & 45 7% BC
A E}]%:i t(CRFO7_ BC 2 CRFO8 BC) g 73t 7 R+ pra ik % » ¥ &23 &

’é‘ﬁi%” % chjp B 1 (Yang et al., 2003) - d >+ 5B e? J & Bl RAE R
LR ER LY R X ]‘i;}i’”ﬁ E'TU?-]—Q-’H:\K" ﬁ_fk?‘_-ﬁ m;}ﬂ’};‘,’:-’ I
s the KT ARR L ER G BRI S

BARTE B NIRATEE AR R E 0 AP A v T
LA RE R FE 2 A S HIV-L pd R 2 TRl A2y E£R
o AR ERP L E ARl LFRL HIV-L o 4 chigtli 2 15 > 2

oA LAl A AR F HIV-L L3 RBEE A LR ERER

ﬁbﬁ\mﬁﬁﬁaw%ﬁ%ﬂi’ﬁﬁﬁﬁpﬁaé%%ﬁwﬁﬁﬁi

¥ o
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0

$Z %A R R AHIV 200 R

e AR L= &L PR3N FFkET T E R LB R

pEBISEN? F-sd FAkd ARL a4 &L

Voo Atk A5 1,805-2,8423,8676446 4 Fli F 4 5k T B s0E

PP R ad Ao d AR, L ESL T EL Y S AEkiRE S 3,434~

2,965~ 2,080 ~ 2,764 4 o d JEchpBEor RPN E 4T A A B B e g
(2 7R3N 2004 ) -

& R
R

S

%Jﬁ}é#é ]?5)?3—* s g f”)}%’gf"s&’*g%%ﬁg Iﬁ;“]’ﬂ'ﬂ%‘:#

iﬁ%‘« el A < T EE F 2003 £ HIV/AIDS chF &1 - 1981 # > S &7

£

Fm—trk s B4 ek o HIVIAISD 2 4 5 % i 73%; 1994 # 3

)

1997 & R & K Manipur chi #% L st E 4 # ¥ F h g w75 G
25%~61% > 2 {s ’%"’?‘iif%iﬂ”a g )]%Eﬁ %y A 3t 50%-85%2. B o iTE
koBE G iR BT FE A, d 2000 £ 7 5 62.7%'% 1 2001 £ < 40.9%:
2002 # { "3 1 24.1% > e i3 S0%:# kA M F R * EEF TS ,frl_?&]
FRA L F Y F 0 2 2002 & 2 €RpE T FE 4LT% 8
TRAEABOF LG HFELRUFRABY 51 (FRES I
76%)> 1998 £ 2 B F Bl%:hFE 4 sk £ ¥ HEEeniT oA 21%

AR X G RAE L A R BT L A%e (kA K B 1906 £
X% 96%> 3 2002 &% 3 29.25% ; 1996-1997 & ¢ R A
§ %2 itd 5K E EonE F S 95 40% (WHO,2003) » Flpt > FP &
FAEEF O A T g A a- 4 HIV-1 33 HBV 2
HCV & i (7R o #4700 d 9 wip 1 fofh g R F e HIV-IH LB %
Zho d e ERe TR 2 HIV-LE A F S~ i+ TR ERFR -

A H AR LE2RAPEEABREAASA TR RE o 20 T

5



PRARE R AFRE AR EH R EARREAFC AR R
A EHEE S E o ERIHIV-L § L2 0 T ARE S Gk B R RFE A
A ES TR he 3 REEHT PR FIE A S o o
AR ARE AN ARMARE A AR R pE o2
NEEAF R -



R < § €Rplies Ay P v p 1993 F42 > FEFEP &R

CFb i RFEERpBOA T RFREFL - PO E A L TF RE
WHERSTHROFRTF o4 Pt o RARFR S H 2
PEIFR R EAFR S o RARFR - FRFE T URFRE T
E%%%%uaﬁﬂéiﬁiﬁﬁﬁaoéii??%%%’%iﬁﬁﬁ
FIEE = PR AR AR &R bl & R LF R R
RS FREAAAATEFL Y2 FIEAITE > IR REH A
A HBEREE ¢ C-B0CHRHMAE



o YRR
PIFEAE

Piﬂﬁﬁﬁﬁéﬁﬁiéw%*ﬂﬁ*ﬁi ip B e TS 2 R 5
AR EIRNEF S FATRERN FAoT
A r’%ﬁ?

pPFodE T EH (M2 E)RYER (R ~R? ~ 37 /B/EH
AE )RR (R S A s A A Sl ) B R (2

AR SRS ARMTF ) p R (R BEE - B B
pay e

BT F
(=) HIV-1 T3] 4 45

B % 2 HIV 304 45 204 55k 55 B & ¥ % 488 £ J( Nested PCR)
%k B4 1T gage en cpol AL A A G A o SR A
L

(1) DNA 35 :

fI* & 3 Fustdl (EDTA) cho B 40 BB 5 0% o i fe i > 4 P~

Hip= ko 1% f5 (Phenol) 2 % & (Chloroform) 5B~ = 5t 4 § P

& (Lymphocyte DNA ) » g d JFpi itk 16 5 2%t -20C 7k 48 0 38 7 B & i
FAag F R E AFIRFL B DR o

(2) Nested PCR :

f1* R4 DNA 3§ Hds (template) » w2 env A ]2 gag A F]2 515 >

8



~ g4l env gagDNA # £ o 27 % - =t PCRF JBPF > &8 F ik B 4o
<= :0.2ug DNA ~ 1X PCR buffer ~ 0.2uM dNTP ~ 0.2uM sense ¥ antisense
513 ~ 25U AmpliTag polymerase 2 2 2 33+ -k 3 & {5 2884 5 30l iR &
323 {4 » 2~ DNA Thermal Cycler (Model 9600 » Perkin-Elmer Cetus) °

%=X PCRF JEEAI* - =x PCR (hA 4 s e 74 ® > % F &
JE B % 1 0.2ug DNA ~ 1X PCR buffer ~ 0.2uM dNTP~ 0.2uM sense ¥ antisense
51 ~ 25U AmpliTag polymerase 2 3 2 #t 3 -k 3 {8 884 5 50l -7 &
323 {2 > 3= » DNA Thermal Cycler (Model 9600 » Perkin-Elmer Cetus) - # &
P~S5UPCRAF:EFT 1.2% EEBMIT ALY MREIAHULESF | F
Tpdp H DNA 5 £ o

Nested PCR 351+ 2 DNA Thermal Cycler (Model 9600 > Perkin-Elmer
Cetus) x f&if & 4rT
® env T

- = PCR #7% en3l 3 B 71 @

ED3 : (5956-5985 )

5-TTAGGCATCTCCTATGGCAGGAAGAAGCGG-3

ED14 : (7960-7931)

5-TCTTGCCTGGAGGTGTTTGATGCCCCAGAC-3

= =x PCR #1% en3l 3

ED5 : (6556-6581 )

5 -ATGGGATCAAAGCCTAAAGCCATGTG-3

ED12 : (7822-7792)

5-AGTGCTTCCTGCTGCTCCCAAGAACCCAAG-3

® pol A%

% - x PCR#r# % z_513F :



F-1849 : 5’ -GATGACAGCATGTCAGGGAG-3
R-3500 : 5'-CTATTAAGTCTTTTGATGGGTCATAA-3
% = =x PCR #7i¢ * 2_ 51+

F-1849 : 5’ -GATGACAGCATGTCAGGGAG-3

P2 5-TTCTTCTGTCAATGGCCATTGTTT-3

® gag A ¥
- =x PCR #7#* 513
GAG1 : (793-819)
5 -CATGCGAGAGCGTCAGTATTAAGCGG-3
GAG4 : (1279-1253)
5 -CATTCTGATAATGCTGAAAACATGGG-3
= = PCR#1% el + .
GAG2 : (1235-1201)
5 -CATAAGCTTGGGAAAAAATTCGGTTAAGGCC-3
GAG3 : (839-870)
5 -CATGAATTCCTTCTACTACTTTTACCCATGC-3

®@ - PCRFEBERZIMACESEL4,HFL1L94CLA4 - -5C1A»
B ~T2Cliads =%, 2 K& 194C15 i~ 55°C45 i~ 72°C1 ~
$ 0 L 32Tk B A T72C10 A 482 (6 IF A 4C - = =X PCRIE A& %
#k4c— % PCRIE A ©
(3) A 75 7| 5 58 4 & ek 47 (Phylogenetic Anaysis)

# PCR @ 3| eh s BT A F1 5 5 A 4915 > #9518 3| ehik F) A 5102 308
BioEdit # & (alignment) 42 1% #c48 MEGA 2.0 7 A F|1 & 7] & 5% 4

&g 47 o & 1000 =x bootstrapping € B P is 0 # * Kimura s

10



2-parameter model - & e 4t > f] * Neighbor-joining method % & =
consensus £ 5 7 ik sug 4 0w Y (Phylogenetic Treg) - #7ig * &k 3 fp vt
Fozo & Al B~ LosAlamos & FI R -

(4) AL g4 o f

T ;}3,-,4, B o2& 479 o ori8 3l ehpol £ ) 1849-2653 & 7))

FTRAFIFCALTAAFTEFRZZE B L3 AP EIFATE 20
#7 o 2 {4 * Simplot $ic %8 < bootscanning % 45 1) pol A F] 5 ¥ a i e
HIV-1 :ai.fé,ﬂ_:),ia:% th¥F 3 h8 F 5 %4 (mosaic structure) (Piyadirisilpetd.,
2000) - 4 45 * h% % 4 th 5 HXB2 > ud55 (subtypeA ) RL42 [ ¥ B
i](x B B I3 (B )] eth2220 (subtype C) » z2d2 (subtype D) » ¥ 93th2
(subtype A/E) o # * 2z % & ;% 5 maximum parsimony > A $53 % =< -]
(window size) = 100 i % i & - € % iedg(overlapping step) = 10 i +% 3 & -
transition-transversionratio = 2.0°% 45 M pol AFIF &5 P # 2 AFE e
e BERE > S EE B R HXB2 2 m% A A Bt ES o B E S
BR A FLR A4 47 0 AR A FIE B gheh e R o

11
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FZ & FoRA

FrHPEELZRP I8 E’Eﬁ’{;ﬁ%#ﬁﬂ ZIEW o R w Yok Tk

BTG~ o 22 (S SASB2RE e T T LA T o

ﬁﬁ"aj%‘iﬁ : J‘z:'(g(/,,\ﬁjaﬁ ‘p'/,,\ ook By it o

SEERIE L T IE ~ REF e gy it o

LAY A

1 tHhe (ttest): & B EpEH1E T3o82 L 37 (FE)-

2.+ (X test) U RAE A G AT LG MBI £ 225

2

EX
2P O FYH PO S SR A RO 20 BRI Y 2

7_ (Fisher’s exact probability test ) -
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Foo8 HIV-IB A 2 A v Bk
BPAKO93E8% 3 12 20383 B HIV-IBEEBXR(L-) 27 ¢
944 371 =00 2 L 12 i+ > T iaE g 30.9047.245 & o H ¥ 1 20~29 &
5 (462%)> H = % 30~39 & (423%) Py hEdd i 19 & >
BB L 60K - § ki Tioadss 30.9547.298 & fik B % & & 2925+
53L& o 7 b ul B ke oI & A G b ¥ RAFHFL LY

ARTRAE GG AT HEA B4 F (322%) AL F ¢ /B%“«
(285%)c § HAaKTR/AE Y mAGF > WA E LA (327%) X 48
®IB(28.4%) <RI F P /B2 WY AER G A Y 5 383% £ kAR
IR AERREE L 16.7%° # kM| % ¥k T AR BB BT

—,{E' fu;‘l‘lg’»ﬁ§7 ;;I;.E"J °

GAIFRR R BT T M R A S HcE RS (86.6%) © 4y ik 7.1%
Bag A B R iy X Gk 13%- 7 N Bk AU B A B X g LB .

FhbpdPPesa 0§ 663%:54 pini LY 0 7.4%

-
=

1
RREREE A RS RERET 263%- L0 RS s
A

f
b % (67.9%2 16.7%) @ fp 4 B3t 2 £ B (p<0.01) > (% - ) -
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F oA S#e E HIV-L A R L 47

BAFLAAFNA  SHARO3E BT T 127 £ 383 B HIV-1

IR

BlEBxken- -pol AFAEFEFL A4 o LS TF e AL
1 i 03%; - 5 &% e

~=h

Bidly 168 = i 44.7%; - 5 C iy 3]
;%] CRFO7_BC 4 40 = it 10.6% ; — 5 # ¥]€ % 47 %] CRFOL_AE 3 3
o ik 08% (B- )-

BELEF AR HIV-L 34 a2 > B gsdy 145
2 =

;3

B &4l ikt 3z 424% > F 1125 C LAl bt %3 h3.0% 1
L CRFOLAE 3] » b2 %¥2 61%; k%34 132 =% B &

-

Bt EF 2 53.7% 0 F 11 i CRFOLAE L 4] » ikt %32 0.4%; it

EEd 53 1515 B LA bk 2 53.6%; #rkd kY > 3 7
=5 B & iR 101%0 5 40 =5 CRRO7_BC I 4] > it %3
2. 580% (% =) -

M7 e g EFE 2 HIV-L LAl 4 G257 > B g%

7ie- é
#4145 B R R R 46.7%’75 15 C LAl ik kHeh
33% § 2 =5 CRFOLAE &7 » hH %¥2 6.7%; s3] 132

5 B IrAl o bt EFE 2 541% ; @M EERFY o5 155 B &l
bt ¥Ea 2 53.6%; %4 Y 04 Timi B LA bt ¥ 11.3%:
3 36 =% CRFO7_BC & 4] » ibpt %32 581% (% =) m 12 =4 #3032
e e E 2 HIV-L 314 G525 k&% 1= 5 CRFOLAE i 3,

B Y o3 415 CRFO7.BC L Al(%2 ¢ ) -
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2 Ll—

¥ = S F HIV-L A 713 & R 4% A 47
FE AP d 1988 B a2 HIV-LE 4 2 T 178 R Ag4 A
o242 1988 # 3 1998 £ B I Alp F tRUT b2 0t F TR hdg g o
7 CRFOL_AE $ = 484t » fe 5] 7 1999-2000 & B I 4] § v = chf-a)

L
i

b ;A4 5 2004 E RIS At ihk s CRFOLAE 7 £ 2.5 = % ¢hi;
]+ @ CRFO7_BC fi 1000 & *#55% 4 g 4 & 1 DR {55 2004 & fo /s 48

A HIV-1 &3] 4 ¢ B CRFOL AE A @B LAl A% = = (Bl= )

15



L

AT RAE R P & R Lf}‘mmlﬁ*v‘ ) 3% F ?,“erém
W E EEF RPN ES E HIV-L B R G o A ik D g o
CHABEF AT EOEABERILFER T 0 AR 83 EIAE 90 £ -
A HIVIAIDS (g £ % S8 en 4% el 95 37 4 24 (9 3-4%)
B OL # {42 183 £ > 92 & L p# 4r 2 90 « (10.5% % # 3% 4 #c i 859)>
IAFO3E L1 P Akt g EF L 3L 345 4 (265% § F A #Ec
% 1303 4 ) (www.cdc.gov.tw ) o F]pt > £ 4e x 18% (65/383) *k p E;fzg%—;% =
rz HIV-I B > d 50ig it Bk 5 204 000 3 5% 42 5% 0 1

P93 & 117 b N FRE S (PR KRS ZMIEL ) B & T4
EApcE AR 3 4 Y R RBEL LY ST 022%
(307/333)°mf‘}?5"gﬁ5 2. T AL R T A & R (93) R .{L—‘kﬁ}ﬁxﬁr‘]; 1 2

T2 A Bk 345 4 o BB E AR T 2

AT R A A o B AR - ) Tt R R R A R 2 HIV-L £ 3
S TR o & FIR AT AT TR B

A (E -~ A D) P RERE RATRF L 2ATHEA N TN AP 2R

SREF LR GREPN FAR L 2

k¢ 31999 # 2 2000 £ & 3 - $k CRFO7_BC 22 CRF08_BC
oAt Ak - ERA RS - RREEE ATRE A
#FIMAF CRFO7_BC chiiia g LRl F o @ 5 &0t fh $leh
HIV-1 540 $x CRFO7_BC J5 4 ta kv 2 B 1 R4 4 01T (Rl= ) &

Q'

AT A BRE ko A B BERaEE ke TP A

CRFO7 BC el e o A BIFRE K > T3 B E S chpF LU 2 hoie B 4f
16



ples Jf L (¥ - W et o d > CRFO7_BC # 2 :¢r CRF08 BC 7 £ 22

Rge 27 LAY BAFRARELBNGEO/RARLIZEEH &
- HIFHIV-L 2 E AFE A 47 o

17



I

AP BEFR-RAP Y WAL BC AFE LA BE

CRFO7 BC ¢ l’f_l; /? F R )K)%"b:ilﬂ "%\’7} T [T fﬁ.f r’l”;}#Bx”f, pEdaglys

LA AT 5% éﬁ'mr/?ﬁ% % HIV-1 47 7 Jf;é_ F'{rav v, 2§ MR

g2 BIAvsE- 6 @ofid o Ava L55 7 FEgF2L B
R F R G TB o Aot F T AL R AR AR g

HoRPEMIZILEZIRGFRGED 2T > NEPHE2ZE o

e ARSI E  FRE R FL AR TREARSY 20K 2 &

o

YHLEREFFERONAL A RN E G T F A

WEREEFEFD A3 pub BHAr o Ao FHEEL M E BT S

A

L pHEFL2FLLHRRE TGS L HIV pR T o

& > &R E AT ALY F "J;E'—ﬁ}r}-‘;‘;%(? R

L1 3784 17 o0 CRFO7_BC el 3 Y BLIY 2 W 43845 > I Bepr
i AR R it Y

18



¥

\\\?{r

4 <

Apetrel C, Descamps D, Collin G, Loussert-Ajakal, Damond F, Duca M, Simon
F, Brun-Vezinet F. Human immunodeficiency virus type 1 subtype F reverse
transcriptase sequence and drug susceptibility. JVirol. 1998 May;72(5):3534-8.

Bagnarelli P Mazzola F, Menzo S, Montroni M, Butini L, Clementi M.
Host-specific  modulation of the selective constraints driving human
immunodeficiency virus type 1 env gene evolution. J Virol. 1999
May;73(5):3764-77.

Brown TM, Robbins KE, Sinniah M, Saraswathy TS, Lee V, Hooi LS,
Vijayamalar B, Luo C-C, Ou C-Y, Rapier J, Schochetman G and Kalish ML.:
HIV type 1 subtypes in Malaysia include B, C, and E. AIDS Res Hum
Retroviruses 1996, 12: 1655-1657.

Chen YM, Huang KL, Jen I, Chen SC, Liu YC, Chuang YC, Wong JC, Tsal JJ,
Lan YC. Temporal trends and molecular epidemiology of HIV-1 infection in
Taiwan from 1988 to 1998. J Acquir Immune Defic Syndr. 2001 Mar
1,26(3):274-82.

Chen YM, Lee CM, Lin RY, Chang HJ. Molecular epidemiology and trends of
HIV-1 subtypesin Taiwan. J Acquir Immune Defic Syndr Hum Retrovirol. 1998
Dec 1;19(4):393-402.

Chen YM, Elbeik T, Lan YC. Molecular Epidemiology of HIV-1 Subtypes and
Drug-Resistant Strains in Taiwan. Third HIV DRP Symposium. 2002 Dec 8.
POSTER 41 - ABSTRACT 79.

Clavel F, Guctard D, Brun-Vezinet F, Chamaret S, Rey M A, SantosFerreira M
O, Laurent A G, Dauguet C, Katlama C and Rouzioux C. (1986) Isolation of a
new human retrovirus from West African patients with AIDS. Science 233:
343-346.

19



Descamps D, Collin G, Letourneur F, Apetrel C, Damond F, Loussert-Ajaka I,
Simon F, Saragosti S, Brun-Vezinet F. Susceptibility of human
immunodeficiency virustype 1 group O isolates to antiretroviral agents: in vitro
phenotypic and genotypic analyses. JVirol. 1997 Nov;71(11):8893-8.
Dougherty JP, Temin HM. Determination of the rate of base-pair substitution
and insertion mutations in retrovirus replication. J Virol. 1988
Aug;62(8):2817-22.

Dietrich U, Maniar JK, Rubsamen-Waigmann: The epidemiology of HIV in
India. Trends Microbiol 1995, 3: 17-21.

Freed E O, Myers D J and Risser R. (1990) Characterization of the fusion
domain of the human immunodeficiency virus type 1 envelope glycoprotein
gp41. Proc Natl Acad Sci USA 87: 4650-4654.

Gaschen B, Taylor J, Yusm K, Foley B, Gao F, Lang D, Novitsky V, Haynes B,
Hahn BH, Bhattacharya T, Korber B. Diversity considerations in HIV-1 vaccine
selection. Science. 2002 Jun 28;296(5577):2354-60.

Heyndrickx. Leo, Wouter Janssens., Leopold Zekeng, et al. Smplified Strategy
for Detection of Recombinant Human Immunodeficiency Virus Type 1 Group
M Isolates by gag/env Heteroduplex Mobility Assay.J.Viology.2000;Vol.74 No.
1;363-370.

Hu WS, Temin HM. Retrovira recombination and reverse transcription.
Science. 1990 Nov 30;250(4985):1227-33.

Lee CN, Chen MY, Lin HS, Lee MC, Luo CC, Twu SJ, Lin RY, Chuang CY.
HIV type 1 env subtype A variants in Taiwan. AIDS Res Hum Retroviruses.
1998 Jun 10;14(9):807-9.

Lee CN, Wang WK, Fan WS, Twu SJ, Chen SC, Sheng MC, Chen MY.
Determination of human immunodeficiency virus type 1 subtypes in Taiwan by

vpu gene analysis. J Clin Microbiol. 2000 Jul;38(7):2468-74.

20



Li WH, Tanimura M, and Sharp PM: Rates and dates of divergence between
AIDS virus nucleotide sequences. Mol Biol Evol 1988; 5:313-330.

Luo CC, Tian C, Hu DJ, et a: HIV-1 subtype C in China ( letter ). Lancet 1995,
345:1051-1052.

Mario Luis Santiago, Edna G. Santiago, Hulius Clemence R. Hafalla, Minda A.
Manalo, Leopoldo Orantia, et a., Molecular Epidemiology of HIV-1 Infection
in the Philippines, 1985 to 1997: Transmission of Subtypes B and E and
Potential Emergence of Subtypes C and F. Jourmal of Acquired Immune
Deficiency Syndromes and Human Retrovirology 1998; 18:260-269

Menu E, Lien TTX, Lafon M-E, et a: HIV type 1 Tha subtype E is
predominant in south Vietnam. AIDS Res Hum Retroviruses 1996, 12: 629-633.
Ou CY, Takebe Y, Weniger BG, Luo CC, Kalish ML, Auwanit W, Yamazaki S,
Gayle HD, Young NL, Schochetman G. Independent introduction of two major
HIV-1 genotypes into distinct high-risk populations in Thailand. Lancet. 1993
May 8;341(8854):1171-4.

Pathak VK, Temin HM. Broad spectrum of in vivo forward mutations,
hypermutations, and mutational hotspots in a retroviral shuttle vector after a
single replication cycle: substitutions, frameshifts, and hypermutations. Proc
Natl Acad Sci U SA. 1990 Aug;87(16):6019-23.

Pathak VK, Temin HM. Broad spectrum of in vivo forward mutations,
hypermutations, and mutational hotspots in a retroviral shuttle vector after a
single replication cycle: deletions and deletions with insertions. Proc Natl Acad
Sci U SA. 1990 Aug;87(16):6024-8.

Piyasirisilp,S., McCutchan,F.E., Carr,J.K., Sanders-Budll,E., Liu,W., Chen,J,,
Wagner,R., Wolf,H., Shao,Y., Lai,S., Beyrer,C., and Yu,X.F. A Recent Outbreak
of Human Immunodeficiency Virus Type 1 Infection in Southern China Was

Initiated by Two Highly Homogeneous, Geographicaly Separated Strains,

21



Circulating Recombinant Form AE and a Novel BC Recombinant. J. Virol.
2000 Dec; 74, 11286-11295.

Quinones-Mateu ME, Soriano V, Domingo E, Menendez-Arias L.
Characterization of the reverse transcriptase of a human immunodeficiency
virus type 1 group O isolate. Virology. 1997 Sep 29;236(2):364-73.

Regoes RR, Wodarz D, Nowak MA. Virus dynamics: the effect of target cell
limitation and immune responses on virus evolution. J Theor Biol. 1998 Apr

21:191(4):451-62.

Robertson DL, Gao F, Hahn BH, and Sharp PM: Intersubtype recombinant
HIV-1 sequences. Human Retroviruses and AIDS 1997: A Compilation and
Analysis of Nucleic Acid and Amino Acid Sequences. Theoretical Biology and
Biophysics Group, Los Alamos National Laboratory, Los Alamos, New Mexico,
1997.

Schnittman S M, Psallidopoulos M C, Lane H C, Thompson L, Baseler M,
Massari F, Fox C H, Salzman N P and Fauci A S. (1989) The reservoir for
HIV-1 in human peripheral blood is a T-cell that maintains expression of CDA4.
Science 245: 305-308.

Simon F. Mauclere P. Roques P. Loussert-Ajakal, et al., Identification of a new
human immunodeficiency virus type 1 distinct from group M and group O.
Nature Medicine 1998;4(9):1032-7.

Temin HM. Retrovirus variation and reverse transcription: abnormal strand
transfers result in retrovirus genetic variation. Proc Natl Acad Sci U S A. 1993
Aug 1; 90(15):6900-3.

Yao C, Wang WW, Chung YM, Su YL, Liu CY, Chen YM.
Transfusion-acquired AIDS in Tawan. J Formos Med Assoc. 1996 Jan;
95(1):51-5.

22



Yang,R., Kusagawa,S., Zhang,C., Xia X., Ben,K., and Takebe,Y.. Identification
and Characterization of a New Class of Human Immunodeficiency Virus Type 1
Recombinants Comprised of Two Circulating Recombinant Forms, CRFO7_BC
and CRF08_BC, in China. J. Virol. 2003; 77, 685-695.

http://www.unaids.org

http://www.doh.gov.tw

http://www.cdc.gov.tw

23



+
d
o

e

FrRH FL LT EAY B PRI ES - AR EH AROBEQ

B o

EARELEE Y AR o E AR e e 0 AR 93 & 10 ¢ o

24



- ~AROBE8! T 12" L&k R HIV-IEHERBER2 A v 88k
R LA ] - Total Pvalue
N=371 (%) N=12 (%) N=383 (%)
## 0.897
10-19 4/371 (1.1) 0/12 (0) 4/383 1.0
20~29 #& 171/371 (46.1) 6/12 (50)  177/383 46.2
30~39 #& 156/371 (42) 6/12 (50) 162/383 42.3
40~49 # 29/371 (7.8) 0/12 (0) 29/383 7.6
50-59 # 10/371 (2.7) 0/12 (0) 10/383 2.6
60-69 % 1/371 (0.3) 0/12 (0) 1/383 0.3
T o Y 30.95+7.298 29.25+5.311 30.90+7.245 0.423
TR 0.414
A1 B 71370 (1.9) 012 O 7/382 1.9
ks 40/370 (10.8) 4/12 333 44/382 115
® 7 IR 105/370 (28.4) 4/12 333  109/382 285
L f 76/370 (20.5) 2112 167 78/382 204
* g 121/370 (32.7) 2112 167  123/382 322
= 20/370 (5.4) 012 O 20/382 5.2
VHF 1 0.225
H 4 322/369 87.3 812 66.7 330/381 86.6
© 24/369 6.5 3/12 250 27/381 7.1
Hrak 15/369 4.1 /12 83 16/381 4.2
B 5/369 1.4 012 0 5/381 1.3
B 21369 0.5 012 0 2/381 05
B <0.01
SRER 250/368 67.9 2/12 167  252/380 66.3
PalEa 28/368 7.6 012 0 28/380 7.4
B 90/368 24.5 10/12 833  100/380 26.3

25



2 AR #8312 B EHV-IBEBR2Z AFLAZ B% 55 247

HIV-AIDS Patients

Total Heterosexual Homosexual Bisexual VDU
HIV-1 N=376 N=33 N=246 N=28 N=69
Subtype
Subtype B 168 44.7% 14 42.4% 132 53.7% 15 53.6% 7 10.1%
Subtype C 1 03% 1 3.0% 0O 00% 0 0.0% 0 0.0%
CRFO7_BC 40 10.6% 0 00% 0 0.0% 0O 00% 40 58.0%
CRFO1L AE 3 08% 2 6.1% 1 04% 0O 00% 0 0.0%
Indeterminate 164 43.6% 16 48.5% 113 45.9% 13 46.4% 22 31.9%
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L= AF983E8Y 2 12 AE RIHHV-IBEBX2Z AFLAE % TS A4

Male HIV-AIDS Patients

Total Heterosexual Homosexual Bisexual VDU
HIV-1 N=364 N=30 N=244 =28 N=62
Subtype
Subtype B 168 46.2% 14 46.7% 132 54.1% 15 53.6% 7 11.3%
Subtype C 1 03% 1 33% 0 00% 0 00% 0 0.0%
CRF0O7 _BC 36 9.9% 0 00% 0 00 0 00% 36 58.1%
CRFO1_AE 2 05% 2 6.7% 0 00% 0 00% 0 0.0%
Indeterminate 157 43.1% 13 43.3% 112 45.9% 13  46.4% 19 30.6%
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Fr o AROBEB N I 120 S HH L HIV-IB B R AR LR G T AT

Female HIV-AIDS Patients

Total Heterosexual Homosexual I\VDU
HIV-1
N=12 N=3 N=2 N=7
Subtype

Subtype B 0O 00% 0O 00% 0O 00% 0O 00%
Subtype C 0O 00% 0O 00% 0O 00% 0O 00%
CRF0O7_BC 4 33.3% 0O 0.0% 0 0.0% 4 57.1%
CRFO1L AE 1 83% 0O 0.0% 1 50.0% 0O 00%
Indeterminate 7 58.3% 3  100.0% 1 50.0% 3 42.9%
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H Subtype B

E Subtype C
CRFO7_BC B CRF07_BC

10.64% B CRFO1_AE
O Indeterminate

Subtype C
0.27%

Subtype B
44.68%

CRF01_AE
0.80%

Indeterminate
43.62%

Bl- 3R # 1 K o o2 & F LA A
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