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HIV 294004 48 WAAAES o &

FUHEZutol g 2A WA T
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fol

19873 human immunodeficiency virus (HIV)ol © 3%+ zidovudine?]

H7F B, 2 F 19913 zidovudineS X383k 24 W8 Qo]

>

T FHAoew, 1995 o= Gag, Gag-Pol poly protein A7A 2 &=

12

A sl Gl B g 4 o A A (protease inhibitor; PD)7F =Y E o o]y
3k kAl 9 ] B9 highly active antiretroviral therapy (HAART) 7} A| 3
AT

HAART®| o]s wlole]x ¢fo] @A 3] ZHAsta W7]Tol
A 7133 R A Ee] A AdHAARE, A7 AR5 A
Hholef 2o Ebd st A= Qlste] wAo] WA, I F2E wE

of AZ7F AHH o2 o] FojX X ol Aol AU, met A7

NAE WA AFH 3 ek,
gelEzulelez AuAe] WAL B BHoRE A8 WAR

2 (genotyping resistance test)¥} FTdAE WA
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M2 reverse transcriptase %

Sh

resistance test)o] Ut FAEFH WA

protease ¢ ¥##HE HIV F3A9] @71Ad& EA45t] WA =ddol 9

TFE YolEe Wolth XdY uASAHS FHERZvo YA AR

ASY A2 & % stolA 9 nlolgjx FAESE FA s FHolt,

HIV A 7e] 71 Al 3AA A Ad A vdaE At ddodA #
A WAEAEY AEstd kitd HA 5

= Aol g # dA4E 748 HAAEANS AP HelA A
=

85 Agse oo

e QA ol gt w
A ARFozH BA AR FAHL

AA tE Y WAEAEAHS ol &kl A st AlE
g o] Wl A5 Aol A= 108 A A 9%, A 1
Wt A= 3244)E i ow WA Fds 458
109 o] 7+ A} 5 nucleoside reverse transcriptase inhibitor( NRTI ) U
Ay BdEgE SAWol= 29 oA VII&IZF Y9k ™, non—nucleoside reverse
transcriptase inhibitor( NNRTI )& 7% o} o= oz &kom,
protease inhibitor ( PI )¢ A $&= 7ool Al L10I, M36I, A71V/T, V771
b uhskv A sk kit o WA 23 100% A A3

A9 WA HAA S AA R orA el A8Al FEsE kit

_1Qr
neh AARen A%sHA WAL Hssne

g 83 S &
s 7hA g Az
gl Al o] E = i AW A ntole ) AW AR ol AT, FHAHEY
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HIV 29404 £33 WAAAEE o
g EZuol g A WA 74

I. A&

1981d acquired immune deficiency syndrome (AIDS)7} #* g o= H
3 % o] % human immunodeficiency virus (HIV) #Z¥ =7t 453 571
st dAlE A AAASRE 4000 v o] o] ARV ExEL Uk P
1987 v A F 9 o] zidovudines HIV #Zd e AZAZ AFE3 A
S F7ke o)y AA AHAALE A A A (reverse transcriptase inhibitor;
RTI) 15%-nucleoside reverse transcriptase inhibitor (NRTI) 12% 3}
non—nucleoside reverse transcriptase inhibitor (NNRTI) 3%-1g8la ©

Wl B3 § 2 o) A 4| (protease  inhibitor; PI) 115, €% o #) Al (fusion
inhibitor; FI) 1% ©] s0¥o] A& vt * 53] ol Es]arolA
Aol meloZ 1995WFE FYEZuloly s X EA9 v LW (highly
active antiretroviral therapy; HAART)S A 3 8 9k}, !

HAARTol ofsf wpolej~ ofo] @A 3] fastir W7ol 55w
A 718 g el AA AstER o, HIV Ak 2 AIDS hxpe] Ay o
o wRE obyel AAE AHE w4 E o JA HJdGN D spAIRE o]

0
g A= =7t A8A WAl ATl Hu 9l=d, HAARTES



A7 AsARAM HEh vlolg o] 24T AR Qleke] WA ol

WMEE g e 94 TF vk BE wmyg ol 7 dyg |l 2o Bzla o

Aol wE AARY A WAHAZE ag"Ed. EI HIV reverse
transcriptase®] error rate’} *® i HIVY turnover’} wi$ we} 7=}
Aol w84 ow v vt vto]g 27 EX6HA HER X85S A
szl ol ofAl A AdE =AWl E Aol E A
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2

@ 5 9ol NE BAANAE WAL Baste
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g ERvole s AnAe] WYL BHE PHoR: H48 AR
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A1 H (genotyping resistance test)¥ X AP A FAH (phenotyping

resistance test)e] ATk FAHF WA EA WL reverse transcriptase 2

protease ¢ #HF HIV FAAY A7NALS B WA EdWol9

Agel A= vg sstelA o nlojeis S4HE s Wt
H
=]

A9 BAW F ol Aol o e Aol i AFHA AFARE ob
9171 MRl @ 7hA WHE Hesto] FUERutolH s ARA] WA

DAY ol E RAWEE ARt oA 4P At AE 9
% gde YA L7H, BA BEHAE ARA A )
e BASE del @77 vk wdel vk S8, uAde 9] 5

= ABAE TEeA HY WA/ HIVY T4 2 A% =30 §loA
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1. LN Z(peripheral blood mononuclear cells;, PBMC) 489 13

2E A9 9% BD vacutainer CPT(BD biosciences, San jose,
Aol FHEH dAdEY7IE ol &kl Tx I YA F(peripheral
blood mononuclear cells; PBMC)E #&3tdth. o] CPTE ¥4 &
710l A 1700g, 20 4CT= 94 & gt &= 3% PBMC+x 10%
FBS(GIBCO BRL, Greenland, N.Y, USA)¢] RPMI 1640(GIBCO
BRL) ®iA 2 2¥H A FHsta, 10% DMSO(SIGMA-Aldrich, St.Louis,
MO)7F 2§49 FBSeol Y3 AA AL Ao Hastodrt.

il

2. Genotying

7F. RNA extract

g 4 500us H7EE § & AojFa ol F AolA 103 W
S A1 A th. Ethanol(96-100%) 560x02 3 7kskal o] wf 2mlé collection tube
of QIAamp spin column<= 4|39 . Spin columndl A 630l &+
Foto] YAl e st o] & collection tubedl] W ATh 1@l Hol = A
AE WAl spin columnol &3 Y42l sto] collection tubedl] 3 8l
t}. Buffer AW 500402 spin columne®l| #7Fstx 94182 kAo 1
3l thA] buffer AW 50040 spin columnol] H7Fslar 457 442 &
o] 1.5m¢ microcentrifuge tubeol ¥ T3 80C= 7}¥ ¥ RNAse-free
water 50pl& F7bstal ARt AAES AT ASASE 25 A
Astal dxAZh @4ds] Az RNAC "7 T/FF 100w 7

e Fo 8% RNAE 260nmolA F3 =5 SA4sto] Ak



}. Reverse-transcription

A 22 45T 5, 45C 304, 94T 2%, 4C =2 1 cycle
reverse-transcriptiong 43 ¥+t}. Mgcl, 4ul, 10xRNA PCR buffer 240
H, O 851, ANTP mixture 20, RNase inhibitor 0.5ul, reverse-transcriptase
10, 9mer 1u0, RNA extract 3 sample 10 = total 20ulE reverse—transcription
= T

#1. RTY =4

No 2%=(TC) A] 7+ (min.) H| a1
1 45C 5 min.
9 45°C 30 min. g-ter °f o,
RNA 1409}
3 94C 2 min.
min 9.540(0.D ] &)
4 4C ©o

Total vol. 20l

t}. Polymerase chain reaction (PCR)
=]

27L& 94T 5%7F 1 cycle, 183l 94T 156%, 55C 20%, 72T 2+

b 40 cycle, 72C1023F 1 cycles T3 sttt 2ue] FA ¥ DNA, 1.5x0

9] Mgcl, ,25u02] 10x PCR buffer , 202 dANTP mixture, 0.25409]
LD Taq, 27 10pmol/ml 2] 1ul sequencing primer, 1@ i 14.75u02] H
TSHTE #H7Fstel DNAE S35 AZHT. HIV HXB2 genomee°l A

primer sequence® ©] &3}

* Primer(s ) MAW26 & "~{tggaaatgtggacaggaaggac—73" 2028-2051

(as) RT21 5'-ctegtatitctoctatiaagiclitigalogg—3" 3539-3509



#2. PCRY =4

No =5=(TC) A ZF(min.) H| 31

1 94C 5 min.
94C 15 sec.

2 55C 20 sec. cDNA 24t °1&
790 9 min. 15 sec., 20sec., 2 min.

40 cycleZ $3)
3 72C 10 min.
4 4T oo

Total vol. 25u0

2}. Nested PCR

HHg-212 94T 537 1 cycle, 1831 94C 15%, 63C 20%, 72T 2
B2+ 35 cycle, 72C 10%3F 1 cycles 3339t 2002 A A ¥ DNA, 5
w2 Mgcel, 5u02] 10x PCR buffer 4ux029] dANTP mixture, 0.25ul2]
LD Taq, ZIZt 10pmol/ml 2] 2ul sequencing primer, 12| i 297502
TSFTE H7Fstel DNAS F3FH AU

* Primer (s ) PR-01 Y "~cagagccaacagccccacce-5" 2147-2166

(as) RY-01 S™~goccatccattcctogctt-3"

(s ) RY-02 b5~ ctgttgactcagaliggtigcac-3"

(as) RY-03 &7~ tgctggtoalcctitccate—3"

(s ) RY-04 5~ ctogatgtoggigatgcata-3"
(as) RT-20 &5~ ctgccagtictagctctoctic—3" 3462-3441



¥3. nPCRY =4

No =5 (C) A ZF(min.) H| 31

1 94C 5 min.
94T 15 sec.

5 63°C 20 sec. PCR producte 2u0 ©] &
790 9 min. 15 sec., 20 sec., 2 min.

35 cycle® +3)
3 72C 10 min.
4 4C oo

Total vol. 500

ol\

23 DNA fragmentE &Qlst7] flste] 1% agarose geldlA] TAE

buffer= 80Veoll 40%3F #7]% 53 ¢, ethidiumbromide & °9(0.5u0/ml)2S

2 fdAste] UV transilluminators ©]-838to] bandE &8t

u}l . Elution

DNA PCR productE A A st7] $#13Fo] QIAquick PCR purification Kit

(QIAGEN, GmbH In, Germany)E AF-&3F21th. PCR productel] 52 PB

w0 ethanol®]
At Al &

A 15 ex]

e & 2ml waste tube®] columne ¥ 31 mixtureE Y%

3 columnel 750

=2
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S #gz ¥ columnes YA

7t Column< microcetrifuge tubedl %7 30-50u EHFTFTE=

ol 914 e

? 0o g9 20T nuay.

hus



v}, Sequencing

A71ME 24L& AAE PCR productE® +38 o2 3% 9 forward primer
5'-“TCAGAAGCAGGAGCCGATAG;2208-2227,
5'-GTTAAACAATGGCCATTGA;2583-2607,
5 -GGATTAGATATAGTACAATGTGCTT;2971-299%69}
3% reverse primer 5’ -ATGCCTTTATTTTTTCTTCTGTC;2649-2627,
5 -GGTGAATCCTTTCCATCC;3019-3003,
5 -TCAGTCCAGCTGTCTTTTTCTGGC;3309-3287
= AFE3}o] Dye Terminator Cycle Sequencing Ready Reaction Kit(PE
Applied Biosystems, Warrington, UK)E ©] &3} sequencing PCRS
gatgdet S xAE 15ue AAE DNA, 15409 premixture, 10pmol/
m e 05x0 sequencing primer, 12l 65u0 B FFFE H7bste] 9
6°C 187F 1 cycle, 283 96C 10%, 50C 5%, 60C 4% 7+ 25 cyclex
Fdste] DNAS FHAZA. T%d DNA A&l 12me] BdS/To
12109 3M sodium acetate ¥ absolute ethanol 2 volume(50x0)S 7 7} 3}
3 AAEs] HHA AL o] F 300uL2 70% ethanol 2 volume(50.u0)
= F7beta AAZe ekl JAHAIZ AL o] % 30002 70% ethanols 3 7t
shol  AlHT F dAAdEgste] AxRAZG. dde] AxA F
sequencing dye 2ulS H7bste] Z Z3ek & 90TeolA 28 F<
denaturation 4]l < automated 3100 Genetic Analyzer(AB applied
Biosystems, Foster City, CA, USA)=E fluorescent-labelled dye

terminator W el 93] @71 4ES AA AT



A A 7 A

International AIDS Society-USA panelol 4] 3 3} = reverse
transcriptase ¢ protease ol tg WA FAA FHE Fa=E sto 4
AE @7IAES A8t ARl BEHY FY ERZuto] Y =AY
WAoe] dde Aoz Eurp YA H 9= nucleoside reverse transcriptase
inhibitor( NRTI ), non-nucleoside reverse transcriptase inhibitor

( NNRTI ), protease inhibitor ( PI )& uo] ®]lu ¢t}



m. 2 3

1.3 A A & A

20023 ol A 20053 7+ A FElEEZHlo]lg A A8 AFo] gE 109
°of HIV #Z A Fa 97, oz 1%, F A7 3244)e o=
LA AR E FAdE WAAAHS Al st ok HXB2 reference
sequence (Gene Bank accesssion number K03455) o] HlsjH A 10
Hol HAAE =F  HIV-1 subtype B ¢ #A}3 sequenceE H %
1089 Zda T 6 e T4 A= & AN, 4
d= oA APFor FEHEAT. FHol o] Fox Hihe I
7F 8eflol W, o7}k 2¢ o] ATk, A= AR Aol e FEAR
A Wb A CD4 T MEZSF7F 50~400 cells/ml o] 1 2w HIV RNA+

=

5 5000 copies/ml ©] Aol 3t}

4 QARG Fa 54

K

aaA covmy ¥ BY e
1 264 W 22 13000
2 421 o 29 26000
3 259 w 30 24000
4 221 W 34 7300
5 236 Eo 34 3600000
6 55 w 41 1600000
7 407 o 30 2700
8 65 o] 41 3600
9 376 o 33 310
10 305 o 30 26000




274% WAHAY 2%

7F. RT-PCR Z ¥

RT-PCR %9 1% agarose gelol A1 TAE buffer®Z 80Vel 40%7F A
7199 % ¢ F, ethidiumbromide & (05 ul/mb)o =2 H A5t UV
transilluminators ©]83}o] bandE &<13 3t} 1.3 kb9l sizes 7}x
band”} YEFRETE ©] band® PR-01, RY-01¢] primer RY-02, RY-03¢]
primer RY-04, RT-202] primer % nested PCRE <33}

3000

191, PCR 22000
1500

1.3kb
1}, Nested PCl?deQ ¥

nested PCR ¥ 1% agarose gelol 4] TAE buffer= 80Vl 40& 7+
719 %53 %, ethidiumbromide & (0.5 w/ml)o. 2 AA3ste] UV
transilluminatorS ©]-€3}9 bandE #23sA ). 3 set & primer &= 43
sF AL size & 77 500 bp, 600 bp, 700 bp °]th. ( 1.3 kbell s Fst+=
PCR product & ¥dF S HAA sto] primer & #A] total base pair

7} 1.3 kb o]&eltt)



nl nZ2 n3

1392, nPCR 45P0

3 S

@WFA o2 NRTIL of theh Wi s o] 9l= =dxeld=
MA41L, K70R, T69S, L74V, V118I, Q151M, M184V, L210W, T215Y
5ol ddom, NNRTI WA =dw®ols FHALE A F429] codons
100-108 # codons 179-1909] F oA dojdr}. 714 &3 =AW o
= efavirenz (EFV), delavirdine (DLV)¥} nevirapine (NVP)o] 93 f=
5+ KI103N Ed®ele DLV NVPe| ¢ gk YI81C & W olt}, Plo
gk WA ddo] v EdWolol+= L10I, M36I, G438V, 154V, A71V,
V771, V82A, 184V, L9OM % °] % t}. Minor resistance gene< T35 O
2 WA S FEskA Xetal e WA F Ao 2ol RAHAS A

ol vt WAlol oS 7] 4 913, major resistance gene 3dFL =

109 da & 1,34 3 o= Aol gldom, 71 9 7 4o
A WA o]l EAs =, NRTIl V1189t PI minorel L10I, M361,
ATV, V777 vkt 29 A A= NRTI ¢ PI minorf-it-ol A B
WA S e o1, gene positione V118, V77, A71Velt}t, 5H ¥ 79



AAas M36I AR A S e AL, 69 A= L1101, M36Iel
WA S vedlon, 8 9 AE V18I L10I, M36Iel A S Btk 9
WA A= V77Iel 109 A= L10Io] A S dERsT

o] HALA T} 7]E 9] AFESHE AbbottAlY] ViroSeq® kitell <] g A
& AAlste] vlargk A3 100% 9 A st

TS @A A WA g

rr

>~

19

e NRTI NNRTI PI
+ _ _ _
2 V1181 - ATIV,VTTI
3 = = —
4 — — —
5 - - M361
6 - - L101,M361
7 - - M361
8 V1181 - L101,M361
9 - - V771
10 - - L10I
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"] =+ Department of Health and Human Services (DHHS)% HIV #
A A5 AFHS Faustd FEEZvlolg Al A A4S A AFES

A ghok®

FHIV oA WA S F4% WA 89 MR Ne 2418

7=

rﬁ

of Ao A= B SAS B4 HIV-19 FdA45 A= 5ol
?_

A7l Ado] mtolY 2] FAEE
[e=]
-

PCRell 2]3] HIV-19 ©@ulad Faagihe} A AT A FAAE FTHeH
Gl B EA-GAAEAS 7Y AV As EA4 Y line
probe assay (LiPA)®} Z -2 hybridization based assay®l 2] 3 probing

ol osto] At BE Q7MY As EA Ade dA ded 1

AEash JAMELE FAR) S AWH 42T T 5 dd 9

Avte FAF S Adfst= 54 ofAlel tig HIV-19 A 2.
olg 2 AL 50%, 90%, & 95% A
FE2 Aodr. (IC50, IC9, =
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A tF. Recombinant virus assayoll 4]

e AbgE A

M= of

HIV-1 RNAc¢] A

o} 2 recombinant

=
=

bol

O] =
s

227 2245 HIV-1 molecular clone®l]

virus+

i

ZEAI A "

=
=

i

1:1):]-(15_

Ak 0]

712] 311 recombinant virus”Z}

o

1=}
-

2 control® t} IC500] 4w o] &=
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Abstact

Research of the antiretroviral agents resistance

by genotyping in HIV-infected patients.

Ri Youn Kim

Department of Medical Scrence
The Grduate School, Yonse: University

(Directed by Professor June Myung Kim)

Since 1987, it has been reported that the zidovudine has positive
effect to treat human immunodeficiency virus(HIV), the treatment that
uses another drug with the zidovudine was carried out in 1991. And in
1995, the protease inhibitor(PI) that controls to treat Gag and Gag-Pol
poly protein precursor was introduced and highly active antiretroviral
therapy (HAART) was conducted with those drugs.

A virus quantity is remarkably reduced and immunity ability is
recovered by HAART, which opportunistic infection and the death-rate
were fallen greatly. However, the drug-resistance is revealed due to
incomplete suppression of the virus caused by taking medicine during
a long term and due to discontinued treatment caused by side effects.
Therefore, the resistance test is recently required not olny the case of
a treatment failure , but also the case of the early HIV patient.

There i1s the method to analyze the drug-resistance of a antiretroviral
agents such as genotyping resistance test, phenotyping resistance test.

Genotyping 1s the method that find out the existence of an resistance



mutation analyze the sequence of HIV gene related the reverse
transcriptase and protease. Phenotyping is the method that analyzes
proliferous ability of the virus.

At the moment, fee of the kit produced genotyping is many
promblems in using to patients because there is the number of HIV
patients 1in the developing country gets an absolute majority.
Therefore, this study was designed to develop genotyping made by
myself in laboratory to help economical treatment of patients.

This study analyzed an resistance aspect by using the genotyping to
the AIDS patients of 10 persons (male 9, female 1, average age 32.4)
who had not experienced antiretroviral therapy. In 10 persons, V118l of
NRTI appeared the positive reaction of 2 persons, NNRTI did not
appear any result and L10I, M36I, A71V/T, V771 of PI minor appeared
the positive reaction of 7 persons.

And the commercial kit was compared with the genotyping result,
which corresponds completely. Therefore, the developed genotyping
applies to the patients, which can have more benefit because it 1is

possible to test more economical and rapid than the commercail Kkit.

Key Words: human immunodeficiency virus(HIV), HIV infection,
antiretroviral therapy(ART), acquired immune deficiency
syndrome (AIDS), genotyping resistance test, drug

resistance
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