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O. As 9 34

1. A i<

Aoz skt AAE HCV FAE o] g3t A 34t ELISA #4

d
7l gz dARks dEsto] Aol o] &St A¥ & CF 44
ol A A 3AE o)t e 2 QE & (interferon— @, Roche, ~$12)
¥ gyl (ribavirin, el HE, sh=) WIS APste] AR
AL T ARAY/E dA X3 FOE Yo Hlwskdy, 747
A% AR o AL S Aol ARt
B $akzel tish AsHe JIEHES 6708 53k olEmttt 3007k
9l (units)# 3 ekFAF 8FaL, 2jubHl S 22 7)13F 5k 3% 900 mg
stttk A mads AR57|ZF F£E % alanine aminotransferase
(ALT) A& F74ste] A 2 ALT FA7F AF+ox "Wolxl A=
¥ +(complete response, CR), B 2 ALT <3 H3I7} Qe A 55HHA
ok F(no—response, NR) 0 & J-&3}1% T

BE QR tste] 47 +8AY, tol, 4 Bo] NEARE F4
9L, AEHED} rtuPe] FAARAT A2 Fol 47 AL 93
omRH YFANE FAte] ALT 545 st



2. HCV RNA £3& 9 cDNA Az

Poel?] WHel ufe} $hxto] o zXE CH 7+ nlolgl A2l RNA
E s d™. g4 50 pel RNA % ¢% 49 (200 mM Tris—HCI
pH 7.5, 25 mM EDTA, 0.1 M sodium chloride, 2 % sodium dodecyl
sulfate) 150 w9} 1 % (w/v) proteinase K 4 wES Z33 &
DEPC (diethyl pyrocarbonate) & A&t AFF+ 200 wE H7FsE ths
37 TCeol 4087 H#AS¥Y.  oJ7]o] phenol : chloroform
isoamylalcohol (25:24:1)& &% 4> & &5 fotlE AMA3] 5
gdlo] & EFHEF 3t o]F 10,000 xXg £E& 51 44 2
sto] s dAs MER vALdI#oE A P2 & uAl g A
phenol—chloroform—isoamylalcohol F&2S A|ds}3c). o] LMo
glycogen 10 pg¥} 254 F3o] 99 % &S 718kl —70 Teoll H
W v 2o wiuid JAAA A o] &8l
HCV? cDNA A%+ Sambrook? WHS &3l AR, &
1 =70 CTel 3% RNAE 7o 12,000 xg& 1583 94 &g
T AT A= AAGL 70 % olEE 1 mlE 7tsto] gz e & o
Al 12,000 xXg= 1553 4 Eelsto] 45 A& AAT vs Ay 4
Hlel A ekds] AxAZ T of7]e] DEPCE A@ e AFHF 7 wsh 5%
A-AALAZ=E N (250 mM Tris—HCI pH 8.3, 250 mM potassium
chloride, 50 mM dithiothreitol, 50 mM magnesium chloride, 2.5 mM
spermidine) 2 pl W ¢cDNA A Z€ primer 10 pmole(1 )2 &33 &
65 TCeol 583F H#slo] RNAZF A2 5 o|FEF 51t RNAZF ¥
AEd 5x GHA 4F 8N 2 w, 10 mM dANTP 1 0, avian

P

A

myeloblastosus virus (AMV) 9 A& 4 (Promega, Madison,

Wisconsin, USA) 10 unit?} RNase inhibitor 20 unitel] DEPCE *] 2] %t



SHFE ke Al 20 wrt HEF 3 o 37 CollA 1AI7F HES-A]
7 cDNA7Z} AlZE 25 3Qlth Hh-go] Fx¥ Ths 95T oA 53 &
28ke] @ S AASAT. AxzE cDNAE —20 CTeoll ®ashadct
7h 493 wwirh ARG

3. HCVS ISDR# PePHD %49 947149 dA

7} gx}e] HCV RNAZHE AZ¥ cDNAE F3 OS2 Okamotol] H
Holl we} HCV typings AAIsH] 108 & A9k’ ISDR 9
2} PePHD H91E FZA17]17] 913t primerE #2319 nested PCRS A
Booltt. A7IMD FlE fAste] zF #ake] PCR whgo] T8¢ § st
= DNA7ZF SFH A=A dotr 7] 98 agarose gel 719 5a AAEHA
th, #A719% & @& PCR AELS T-vector (Promega, Madison,
Wisconsin, USA)e°l subcloningdle] d&As 23S AASAL, a—
complementations Fa &<ld s AMFHSIL olE FAAN v

DNAE 8t DNA 971 94S A3kt (Table 1).

4. HCV RNA 3%

HCV RNA titerE &<lat7] faiA 1ej# = gnpnjdd yetaey &
of 247} AlZ¥® cDNAE F3 & Choo 59 W& o83 QC-PCR
(quantitative and competitive—polymerase chain reaction) < A] 33}
o7 Ado AFR3E primers= HCV §312¢ 5° —UTR (untranslated
region) o A= SAFLS] A7 DS o] &stATH(Table 2).



Table 1. Primer sequences to amplify ISDR and PePHD

Region Prlmgr Sequence (5" to 3 ) Nucleotide
direction no.
ISDR Outer 1 GGATGGAGTGCGGTTGCACAGGTA 0703~
sense 6727
Outer TGTAAAACGACGGCCAG 7296~
antisense 7320
Inner o T TCCGTGGAGGTGGTATTGE 07227
sense 6741
Inner CAGGAAACAGCTATGACC 7275-
antisense 7294
peprp  Outer TGACTACCCATACAGGCTCT 2180~
sense 2199
Outer AAGGAAGGAGAGATTGCCAT 2725~
antisense 2744
Inner AAGGTTAGGATGTATGTGGG 2238~
sense 2257
Inner ATTGAGGACCACCGAGTTCT 2689
antisnse 2708
Table 2. Primer sequences to determine HCV RNA titer
Region Prlmgr Sequence (5" to 3 ) Nucleotide
direction no.
5 —  Outer CCACCATAGATCACTCCCCTGT 15-36
UTR sense
Outer 116G AGGTTTAGGATTCGTGCTCAT — 348-325
antisense
Inner
ot CTGTGAGGAACTACTGTCTTCA 33-54
Inner
: ACTCGCAAGCACCCTATCAGGC 320-301
antisense
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1. &z &

HCV #3dx18e] 1b o= gld #xF 50 disia 6714
JEE =3 gubelY B ews =

7F AL E Wskd 219 9] SAEs AveR TEslSl 2
715 W AddnE vwstlth(Table 3). Tt X5 5 § ALT
A7F Ao R SAEA e 299 Aol s Bror T
gto] T8 VIS 9 AddARE vwelth(Table 4). 2 A
Ao Al ISDR H-§ 9] WHol= type MZE F-235Fo] HlwskSl a1, PePHD
9= Wm8E ofv| Al AE v skl

i

N

2. HCV9] ISDR#} PePHD #3919 d7144 &9

ZF 9 ISDR #4919 97144 (2209-2248)& DNA 947144 2794
& FAlA G F UM, FVIAD AAE oAt w ddketo] ]
WAt A TelAE 1~10 71E] obulAte] R E] = AE G
T AN (Fig. 1), B #elAE 1~8 78] ofn|iAto] ¥
god 4 Ut (Fig. 2). ISDR ¥9 7]M 42 WHol 7o uwabA
type ME Tw8ta, A5a&Y ofFe wet typed zol7t JEAE Fel
SFTh T3 A, B F o EFolA HCVe E2 PePHD (659—670) ¢
. BEAE B An 1~27019 ofwiAal WMol EA s

o
=
Ae& g 5 AT (Fig. 3).
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Table 3. Characteristics of the complete response group patients before

IFN— ¢ and ribavirin combination treatment

Age Sex ALT Transfusion HCV RNA ISDR No. of Amino Acid

history’ titer® type Mutations of PePHD
A-1 50 M 178 X 3.92 1 0
A-2 49 F 135 @) 3.27 1 1
A-3 40 M 106 X 4.16 1 1
A-4 45 M 218 @) 5.48 1 0
A-5 51 F 92 X 4.04 1 0
A-6 41 M 143 X 3.75 2 0
A-7 56 F 167 X 4.24 2 0
A-8 58 M 86 X 5.26 2 0
A-9 49 M 99 O 5.12 2 1
A-10 40 F 129 O 4.41 2 0
A-11 54 F 201 X 3.73 2 1
A-12 53 M 179 X 4.21 2 1
A-13 52 M 234 X 4.25 2 0
A-14 47 M 311 X 5.11 2 0
A-15 49 M 86 X 6.12 3 1
A-16 53 F 220 X 5.91 3 0
A-17 47 F 194 X 4.82 3 0
A-18 49 M 246 X 5.44 3 1
A-19 51 M 441 O 5.22 3 2
A-20 47 F 305 @) 4.85 3 0
A-21 55 M 119 X 3.73 3 0

All of the samples were diagnosed by 3rd generation ELISA.

T indicates history of transfusion and X indicates no history of transfusion.

* The unit of HCV RNA titer before treatment is log copies/ml.

ISDR type : 1 (wild type, no amino acid substitution), 2 (intermediate type, 1~3

amino acid substitutions), 3 (mutant type, =4 amino acid substitutions)
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Table 4. Characteristics of the no—response group patients before IFN— «

and ribavirin combination treatment

Age Sex ALT Transfusion HCVRNA ISDR No. of Amino Acid

history' titer” type Mutations of PePHD
B-1 53 M 185 X 5.25 1 0
B-2 48 M 320 X 6.11 1 0
B-3 44 F 125 O 4.88 1 0
B-4 49 F 175 X 5.72 1 0
B-5 54 M 151 O 6.21 1 0
B-6 58 F 190 X 5.14 1 0
B-7 62 F 212 X 6.35 1 0
B-8 64 M 252 O 7.11 1 0
B-9 45 M 145 X 6.82 1 0
B-10 49 M 138 X 4.95 1 0
B-11 42 F 120 O 5.54 1 0
B-12 55 M 95 X 6.25 1 0
B-13 53 M 142 X 6.73 1 0
B-14 55 F 185 X 6.76 1 0
B-15 57 M 258 X 4.85 1 0
B-16 53 F 175 O 6.33 2 0
B-17 49 M 241 X 5.81 2 0
B-18 44 M 183 X 6.32 2 0
B-19 59 F 167 X 5.89 2 0
B-20 54 M 171 O 6.14 2 0
B-21 52 F 217 X 6.23 2 0
B-22 55 M 222 X 5.88 2 0
B-23 63 F 235 X 6.32 2 0
B-24 47 F 161 X 6.47 2 0
B-25 51 M 96 O 5.31 2 0
B—26 54 F 80 X 5.85 2 (0]
B-27 55 F 192 O 6.42 3 0
B-28 58 M 234 X 5.93 3 0
B-29 48 M 341 X 4.98 3 0

All of the samples were diagnosed by 3rd generation ELISA.

TQ indicates history of transfusion and X indicates no history of transfusion.

* The unit of HCV RNA titer before treatment is log copies/ml.

ISDR type : 1 (wild type, no amino acid substitution), 2 (intermediate type, 1~3

amino acid substitutions), 3 (mutant type, =4 amino acid substitutions)
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2209 2248
PSLKA TCTTH HDSPD ADLIE ANLLW RQEMG GNITR VESEN

2 ________________________________________
3 ________________________________________
4 ________________________________________
5 ________________________________________
6 ~——R- --——- ——N-— P-——= —mmm— mmmmm —mmem e
7 ————- e i
g ————= ——m—— - Vommm mmmmm mmem e e
9 —m——— —mm—m - i
10 ——-—- e i
11 ——-—- e i
12 ——-—- ——--R -———- L
13 L-——— ————— ————- I---D ——=—= ———m= ————— -
14 ————— ———m— - e i
15 V-——= AYI-- ———== —mmm— mmmmm —mmm oo oo
16 —-S-T -YI-— RG--- —---— ————= ————— -D-—- --——-
17 L---— A---N --———- e —§—-= —-——-
18 V-—-= A-——— ———m= ——m—— ————- -—-K- -T--- -——-K
19 L---— --RR- --———- --D-- --——- W--K- ---—= --——-
20 L---— ——-R- N—-V— ———-= —ommm —mmmm oo o
21 0-S-T -YI-Q Y-G-- V-——- —-———= ————- -D-—- --——-

Fig. 1. ISDR sequences (2209—-2248) of HCV in complete response group.
Dashes indicate the amino acid residues identical to the sequences on the top
in each panel.
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2209 2248
PSLKA TCTTH HDSPD ADLIE ANLLW RQEMG GNITR VESEN

Fig. 2. ISDR sequences (2209-2248) of HCV in no—response group. Dashes
indicate the amino acid residues identical to the sequences on the top in each
panel.
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Complete response group No—response group

RS  ELSPL LLSTT RS  ELSPL LLSTT
1 _ emm———— e —— _ emm———— | em————
2 -A ————— - ——  ———— -
3-Q -—-——-—— @ ———— ——  ————— -
4 _ emmm——— e —— _ emm———— | em———
5 —_—_— ememe—me—— e ———— —_—— e eme——— e ——
6 —_—_— emememe—e— eme———— _—— ememe—e—— ——————
7 —_—_— e e ————— S
8 _ emm——— emm——— _ emm———— | em———
9 —A ————— - ——  ———— -
10 -——  —————  ————- ——  ———— -
11 -E  ————— - —— -
12 -Q -——-——  ————- ——  ———— -
13 == —————  ————- ——  ———— -
14 ——  ————= - - —m——— -
15 ——  A-———  ————- ——  ———— -
16 —— —————  ————- ——  ———— -
17 =  ————= = - —m——— -
18 -—  Q—---  ————- - —m——— -
19 -A  Q-—---  ————- ——  ———— -
20 ——  ————— == - —m——— -
21 ——  ————— == - —m——— -
22 ——  ———— -
23 ——  ———— -
24 ——  ———— -
25 - —m——— -
26 - —m——— -
27 - —m——— -
28 - —m——— -
29 ——  ———— -

Fig. 3. PePHD sequences (659-670) of HCV in complete response group
(n=21) and no-response group (n=29). Dashes indicate the amino acid
residues identical to the sequences on the top in each panel.
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3. AHFESH Pu PP ASAR F

7 3 @abe] vl A, ALT X, 58748 A%
RNA titer, ISDR type, PePHD 12| ofn]=At Wo] 49} X5 & 3}9}e]
HAE FAASE A8 $xke] volgt X5 A HCV RNA titer7}t
S A9 e And 7 (A)A ARHA e 7 (B vlste] &
ARORE {F2o3 Apolg Holx= g AT 4 Qlelth(Table 5). ©] &

HENE AEAES gupHRe] BEA TR ASAARA 248 o]

Aow Fo3 Aol5 A = g3l
Chr o2 ISDR #99] f7Iqds A5ads vl 48] Hshe]

ISDR typeel wet 325 FEata Amgdele] Ay oRs

ratios  EalA  EQIEIvE. 2 A3 opw|wAr Wolh EXshE

intermediate type°lA] wild type¥} vBl|w3dle] X8 7lsAo] 2.5M=E =
7

o

A el Ao ® #el% 3, mutant typeol s X8 7FsAdo] 7.04H
2 A YepgS geldd 4 dAnh m=gE 3kxke] volet xm d HCV
RNA titerE 183}e] A8 ¥ A3} mutant typeolld e X5 7t

8. 1M 2 ¥ AA YEbdS AT 5 A3tk (Table 6).
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Table 5. Statistical analysis of Age, ALT and HCV RNA titer
before treatment

HCV RNA titer

M:F Age ALT before treatment
A 13:8 49.3+5.0" 185.2£89.1 4.62+0.8™
B 16:13 52.8+5.7" 186.5%£61.7 5.95+0.6™

A @ complete response group. B : no—response group.

"The data of age, ALT and HCV RNA titer before treatment are shown in average=®

SD form.
‘P—value was 0.032.
“P—value was 0.001.

Table 6. Statistical analysis of ISDR

ISDR Type'  Crude OR 95% CI Adjusted OR” 95% CI’
Wild 1.00 1.00
Intermediate 2.46 0.64~9.39 2.90 0.59~14.25
Mutant 7.00 1.29~37.91 8.10 1.05~62.61

TISDR wild type has no mutation. Intermediate type has 1 to 3 mutations and mutant

type has more than 4 mutations.
*After adjustment for age and HCV RNA titer before treatment.
OR : odds ratio

CI : 95% confidence interval
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C¥ 79 vlol A= 19894 el non—A, non—BY o= #74d 114 &
A2 B cDNAZE cloningsh=dl dzdto] L JA7F Bs{zl RNA #fo]
A2, A WA non—A, non—-BE 3tgow EFHIA A o
Fao] C¥ hdom B e P 34 el 54E Hole AY Y E
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1,
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& A0 Warle] olgxa Qlty. ey oleie WY A=
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ol A& a¥A X3k Ao M & doEE HCVEY /Aol

oA 7 EF HCV F448L 1b2A dA< oF 60-80%%F
At 9 79 o] AP L AR
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Abstract

The relationship between ISDR sequences and interferon—

ribavirin combination therapy in chronic hepatitis C patients

Joonho Yoon
Department of Medicine

The Graduate School, Yonser University

(Directed by Professor Byung—1Il Yeh)

Interferon—a (IFN—a) and ribavirin combination therapy is a
treatment currently available for chronic hepatitis C virus (HCV), but
1s not so effective for a number of patients. In addition, this treatment
is so costly and provokes many side—effects. Therefore, it’ s very
important to distinguish those patients for whom the combination
therapy would be effective before beginning the treatment.

One of the Japanese scientists found a small region of the
nonstructural protein 5A (NS5A) gene product of HCV is correlated
with the IFN responsiveness and named this sequence interferon
sensitivity determining region (ISDR). Many researchers reported
similar results, while other studies concluded this correlation
meaningless.

This study was performed to confirm such a correlation in Korean

patients with chronic hepatitis C virus type 1b and to find the
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predictive factors for interferon— @ and ribavirin combination therapy.

The patients are grouped by effectiveness of this therapy. Group A
consists of completely responded patients for chronic hepatitis and
group B no—responded patients. This study focused on clinical
findings and ISDR sequences, and we found age, HCV RNA titer
before treatment and ISDR type may be used as predictive factors for
interferon— @ and ribavirin combination therapy. After adjustment of
age and HCV RNA titer before treatment, the ISDR sequence may be
a more potent predictive factor. If these factors are used to predict
the effectiveness of interferon— a and ribavirin combination therapy,

it would be very helpful for patients.

Key words: hepatitis ¢ virus, interferon— @, ribavirin, interferon

sensitivity determining region (ISDR), predictive factor
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