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=Abstract=

Seroprevalence of Norwalk-Like Viruses (NLVs) in Seoul: Detection Using
Baculovirus-Expressed Norwalk Virus Capsid Antigen

Shin-Jai Kang, Ki-Bum Nam, Yang-Ja Cho and Kyung-Hee Kim

Department of Microbiology, Hanyang University College of Medicine, Seoul 133-791, Korea

The present study was designed to estimate the seroprevalence of NLVs among diarrheagenic
children and in healthy adults in Seoul and its vicinity with the use of an EIA and an Western
blot (WB) based on recombinant Norwalk virus capsid protein (INV) and crude virus
preparations as antigen. Seroconversion was observed in 34 (83%) of 41 tested using the EIA
and in 21 (54%) of 39 using the WB, suggesting that the NLVs with epitopes common to INV
are prevalent in Seoul area. Diarrheal children who were known to have been infected with
several other strains of the NLVs showed no significant antibody response to the rNV. Infection
with TNV occurred earlier in life: primary infections with INV were common before the age of 6
months and over 91% of children had evidence of infection by that age by the EIA. Since the
amount of the NLV antigens available for seroepidemiologic surveys is limited, we tried to
detect NLV antibody by using crude virus preparations as antigen. One crude virus preparation
of a child whose stool yielded genetically distinct NLV revealed the presence of the plural
number of bands upon SDS-PAGE, but precipitated only one band (62 kDa) after the WB with a
serum (collected 10 days after the onset of symptoms) of another diarrheal child. The WB assay
we present in this report revealed that the NLVs are prevalent among Korean population and that
the sera contained antibody to a single major structural protein, with molecular sizes of 58 to 62
kDa, compatible with the sizes reported for the Norwalk virus and Snow Mountain agent
proteins, respectively. When the results of the WB were compared with those obtained by the
EIA, the EIA antibody assay was sensitive enough to detect an antibody rise of as much as 4096-
fold but not as specific as the WB. The WB assay presented in this paper will provide a
powerful tool to elucidate not only antigenic structures of the NLVs but also seroepidemiology
of the NLV infection. The availability of an unlimited source of antigen will enable a large scale

serologic studies that will greatly increase our understanding of the role of NLVs in human
enteric illness.
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A3 FEAS (winter vomiting disease’)2)
FEAE A EHAY Norwalk virus [1]E pro-
totype 2. 2 3}= 'A}E caliciviruses (HuCVs)= 3
T AAA R JANFETD 23 AnE o 2,
HFEol o o]z Ay AR 90%E
AX e Sk (3. FAFA BN 08 @ 7
€9 AAEN A A FAo) A prototyped} 3 v e}
Ao fFASAY Snow Mountain agent [4],
Hawaii agent [5], Taunton agent [6]%-& A B3}
O 2% Norwalk virus®} B]£3}o] Norwalk-like
vius (NLV)Z 22|99 [2], 32 50| 733
WX 50 %79 NLVEO] Caliciviridaest 2 &
FHIL U [245~7]. FYAA S8 A=
59 AR o2 NLVEo] AW® Ao glo
W 4 S(819) AT ool Auwa gl
1] RT-PCRe| 9% NLVE] HE &L 9% 0
o o599 1371#0] A9 A2 L Ay
rotaviruses, adenoviruses, astroviruses$} &7 7
H3Utt ol Fulo] NLV-f2 Zedo] 35
olE FAHoR X FEd e Fd nHlo]
2o 7R FE AAAE B2bEA @39S
£ ofnjghe AAa o

HuCVsx= 27 o] 25~35 nmr}ars]= 207 %
el 7.6 kbe] dZ%2] positive-sense RNA =] i
& 717 2avg dlolgl A= 379 open read-
ing frame (ORF)S ZE A3t} ORF12 RNA-de-
pendent RNA polymerases} 722 vz wwle
HE 31, ORF2% capsid T} & ) 841 [2,9,10),
ORF39] 7] ofal 4R ¥} o=
A3z Foll zhebA) gk om W 7 A o) upoH
I vl gtk melr o5 NLVES g9
B7bol= @2 B8 @A L AHgEte Wy
A AR gFo] QFAT [11~13] o4
B3 NLVEZ-2 Norwalk, Hawaii, Snow Mountain,
Taunton virus 24 2t-& A ¥ 1, 2, 3, 48 3tE 4%
ol 9AY o2 ¥79Y [24~6) JiangS [14]
d3 ¥ 1< prototype Norwalk viruse) capsid -5

Hooox [y oo

2+ baculovirus expression systemol] 4] & 2] 71
virus-like particle NV, recombinant capsid protein)
& s BAUAZHY (enzyme im-
munoassay, EIA)S 70838l 21} NLV capsid 9]
940 tdste] NVE WY YHom:

NLV 393 d¥2s A&8 + JA 28,
14~17]. 53t ORF2 5-end $9¢] HHH o]zl
22 3ol B} BYFS 9| ORF2 FEol BL of
Baol st @AZMA o] 249 dr)HGol
2] A gl NLV= o 35380t} [2,10].

ek B AFol s INVE AL&8to] A&
FE T 2otE FEY) 9 AT FAY) Y
el INVell A 2XE Brhsta, NV Ee A
3] [8,18]) ATl FAAR o] FHA NLV-8
¥ HAE B2 DA F sodium dodecyl sul-
fate-polyacylamide gel electrophoresis (SDS-PAGE)
st AFrod o immunoblot (Western
blot, WB)3ke] 1<l W) NLV whujo] it
=2 E A

B goja Asold. & 45902 6%
nlgko] 119, 6~2474Q0] 12, 24709 ~154)
n ko] 47, A d S (22~254])0] 189 o]t
@ AFde ¥d 2 eAAoRE MV
(Eastern Virginia Medical School, Norfolk, Virginia
o} Dr. Jason Jiang A F)E E7]o] A7 8
2 AR 9HE 42 ALgSATh AT
249 44 gdA S Aaslr] 98k NV o
2l 23] [8,18]2] SAFo)A] RNA polymerase re-
gion®] E71M¥2 EhE & dendrogram3= Nor-
walk-like®} Snow Mountain-like &4 2} 72 3+
¢ HAE AT ) Y €S9 WBoj
AFg-a.

2. rNV EIA [14]

96 microtiter plate (Dynatech, Chantilly, VA)Z
g wellZ 100ul (lug/ml in 0.01M PBS, pH 7.2) €]
INVE 2$-3 A2 443t Bt z
well 200u19] 0.05% Tween 20-PBS (o]3} RE
AH A )R A3 20008 9] 5% skim milk (in
0.01M PBS)E 3718 5 4T A Yol Hihat
Ao} 200p o] AFHA o= FW WH 1% skim
milk-PBSZ &4 9 (1: 645 Ak 74A}3 5 kA
ol 1: 9600744 2 Wi 3 M stm, &4l
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1: 16, 1: 322 QA sk AR €3 100p1
TR 9 wellel Y11 37CelA 241 7F B3I
ot ©hAl 6 M3 horseradish peroxidase-con-
jugated goat anti-human IgG, M, A (Cappel Or-
ganon Teknika Corp., West Chester, PA)S 1%
skim milk-PBSZ 1: 5,000 3] X 3le] 1 3] o) 2
welld 1008 @31 37CHlA 2417 2#@3s &
oAl 6 MATE  2,2-azino-di  [3-ethylbenz-
thiazoline-6-sulphonate]) (Sigma Chemical Co., St.
Louis, MO) 100u1% & @ 1 30E-5of Ad149] 4
OD%t2 A st3ith.

3.dio|HA FEHH

NLVES] o] FAoz w9 A gso] 3]
cug & dFfdAs A3 [18]2] AFeA #
AApEo] FHE NLV-%A4 7
anti-INV L] 28 okd-g #asly] 9ote ol 5
ZA A E-& Hayashi [19]9] HHgol] what 28 A A
stich A AAES A3 [18]e) ATl
Southampton virus$} 96% = 98%2] 7] L o}n)
A S F-58to] Norwalk virus -3 2}Z o
2 W99 HuCVI81992/KR, NVste] 7]
H oot qt KAV Y 247) 62%29F 65%% o,
Snow Mountain agent$}2] 7] 2 olu] = AF G4}
= 69%, 1%2 X wRol7l 52 Ees2 34
" HuCV1170/90/KR 2 HuCV/1858/92/Korea
(Snow Mountain agent -3-A A5 36519 o

¥ ZAAE TN buffer (0.01 M Tris-HCl, pH 7.5,
0.15 M NaCl, 0.02% NaN3)2 10% 3 X3 & =
9] trichlorotrifluoroethane  (Sigma)©. 2 homo-
genier (4Tl A 137 2 4 ATh. ©1 & 1,500g0] A
1083 QAR T 434S Zutz ohA] 3,000g
A 30%3F AR 2 AEAS 294
£2]7] (SW 41 rotor; Beckman Instruments Inc,
Somerset, NJ)2 100,000g] 4] 24] 7+ 308 941 £-2)
@I Vins pellets BFD 33 ZRSE
o] WB assay?] Al 852 AL&stg o).

4. SDS-PAGE

2 Agel|A A43% SDS-PAGEE Laemmli
20]9] Y& WFskel AbgstEth WE 34
THTE F 120 M NV (0.25mg/ml) L 9
o) 33e) A F8 A E vhol2) ol gAY E
€ 5X sample buffer (60mM Tris-HCl, 25% gly-
cerol, 2% SDS, 14.4mM 2-mercaptocthanol, 0.1%

bromophenol blue, pH 6.8)°]] ¥ 11 1004 2~
1027 2o AN &, #7194 % 5 3] A7t
A 200 BAEA T Polyacylamide gel-&
discontinuous linear slab gel (5% stacking, 12.5%
separating gel)= Mighty Small SE245 elec-
trophoresis system (Hofer Scientific Instrument, San
Francisco, CA)& ©] -85l 100V (constant voltage)
2 A719E3t} Cooassie Blue R-250 stain &
) (0.1% Coomassie Blue R-250, 45% methanol,
10% glacial acetic acid)©. 2 gelS 308-7F QA3
3, 10% methanol/10% glacial acetic acid-& oK of] ]
ettt dad EAF 3% A2 mid-
range protein molecular weight markers (Promega,
Madison, WI) 7} AF-8-5 1 ¢}

5. Western blot (immunoblot)

NV (25 mg/ml) 2 23 FAE A A 22
HZ Hyd 32 FHRTE FA st SDSS 2-
mercaptoethanole] /¥ sample buffer (pH 6.8)<]]
100CoAA 677 WAAHD o1 & wHygd
Laemmli [20] ¥ S o] &3l 12.5%9] discon-
tinuous slab gelE o] &3l 100VolA A7 QG E
g9t 1 5 gel2 nitrocellulose membrane
(Sigma)ef] 30VZ 4Tl A electroblotting apparatus
(X Cell II, Novex, San Diego, CA)E o] &3}
transfer buffer (15.6mM Tris, 120mM glycine, pH
Bl ol A ok 1A)7F 308-F<t electroblottingA] 7
o} Bxw =38 A5+ tHE NC membraned]|
Zo]AlZ]l & amido black (Sigma)o & F 23}t
I ¥ NC membranes 3% BSA/TBS (3% bovine
serum albumin, 10mM Tris-HCl, 150mM NaCl, pH
75y8alel o 2412t Ek B9 Mol HA 2L

£ REE Ausad. oAl TBS faoz
33] A3 Z NVl 3t t}7} 78 A (rabbit anti-
INV), &xo] A& 0.5% BSA/TBSE 2|2
1/1007b2] 84 ete 7F-2ollA] ok 1A]3F 308 7}
& gAstAA S AIAY 1 & TBSEgo =R
33] M2 3 horseradish peroxidase’} ZeH anti-
human immunoglobulin- (Sigma)-2 0.5% BSA/TBS
LR o F 1/3,000~1/5,0008] A 3t} 1A17F E2F
378ty wh3AIZTh TBS-&A o2 33] A%
chloronaphthol (Sigma)2 7] &2 dte LA A
o @7l gele] BAHA A RY RS A
o] w9 & FHA AT
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1. NV &5 22

INV-EIAZ ZAAME 417]9) 832 83991 34717}
NVl tigh ab&) Folglon, o 9rbe 1/16-
1/40960] A4 t}. ©] & g4 Ageoz 48 Lo}
T (<1541 A oM 2 A FAHES 74%, 22-
254} Atele] HdE A oM FHEL 94%
FATh (Table 1). Aol Td 3 AANEY
96%°l| A rotavirusel] th3 A 7} &xxQ o,
65%°\| A adenovirus hexonol] t} gt & A7} #2e
o 2 NV 3t a4 ¥ X &= rotavirus TF2 0.2
THAZ o] F vlolgf A3 B &3 vl ety
o} [8,18,21,23]. Aol WZ antiiNV E32 &= A
T o/l E7tA 91%9] A ES HYow T 4
ol A% 6/¥do] NLVY AL =Zx¥E
Aoz B 22~25412] A7s A\ Zo) A
¥ 94%9] £ HIEE Hole Rom 2 u X
SAArslol X e NLV B37} o it 5 e
2 Al H o

v, WBE FAd 399e g% 21 (54%)
ol 1/10~1/4091 4 A& Yehidch B A
off A 2] EIAS} WBe] Y1k ol BEolw= 7} 949
o] 60%, 33% W) 83%At}.

ﬂlﬂ

2. rNV 2 Z L} NLV| protein profile !
WB &4

NV (0.25 mg/ml per lane)= SDS-PAGE% ©F 67,
60, 55 kDao] “hela o] 2 el o™ rabbit
anti-rNV (1/500 - 1/50,000) 2 WA E7|8A &
AHgE WB 23, AAolA 60 kDag) s} B
YA FANME FIust ARHA Fgic
(Fig. 1).

Jiang [14] 5-2] baculovirus expression systemo]]
93] W& A)Zl NV capsidi= ¢F 58 kDa% o] &

AFE A3 et B A e 60 kDa

o7 ok7to] zolE BAET o]& SDS-PAGE
Z79| atolof o8] A7 A2 ALRHG. T
WB= %‘_‘—@ 39wu fg = SMA §AAE9]
HuCVZ 794 35S ¥38 219 o] (54%)
o] 1/10~1/4ooﬂ A 60 kDa9] w2 el
(Fig. 1).

NLVE 9| gglo] FA o= uf- A gte]o] gl
22 droaes AE [8,18]9 Aol #A
Aol T E NLV-F3 ¥ HAAE Fdo= A}
&5t7] SAste] F& stk HuCV/1819/92/
Korea (Norwalk virus f#Ax}#)S st A
A& SDS-PAGE?} 58, 32 kDa®] @i u] (Fig. 2A,
lane 1E H[ZG o H[Eo] ¥ wEE,

24 5.5

Fig. 1. Strips blotted with INV (0.25mg/ml) were
treated with rabbit anti-rNV immunoglublin (lane 1),
rabbit preimmune sera (lane 2), and convalescent-
phase sera from diarrheal children (lanes 3~6). Six-
ty kDa protein bands were demonstrated with sera 3,
4, and 6. Numbers at left indicate molecular sizes
(in kilodaltons) of standard proteins, 97.4K - 14.4K,
(mid-range protein molecular weight markers
(Promega, Madison, WI).

Table 1. Norwalk-like virus antibody assay by EIA and by Western Blot (WB)

No. of seropositive / No. of sample tested (%)

Age group
<Ilm 1~6m 6~24m 2~15y 22~25y Total
EIA 1/1 (100) 9/10 (90) 7/12 (58) 0/0 ( 0) 17/18 (94) 34/41 (83)
WB 1/1 (100) 2/5 (40) 3/12 (25) 2/4 (50) 13/17 (77) 21/39 (54)

Note. m, month; y, year.
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Fig. 2. Profiles of INV particles and three iso-
lates. A. SDS-PAGE patterns of INV particles (tNV)
and crude virus preparations of the isolates (1-3)
stained by Coomassie blue: lane NV with a 60
kDa (one dot); lane 1, HuCV/1819/92/Korea
(Norwalk virus genogroup) showing a 58 kDa band
(two dot); lane 2, HuCV/1858/92/Korea (SMA geno-
group) revealing a 62 kDa (three dots); and lane 3,
HuCV/1170/90/Korea (genetically distinct) also
showing a 62 kDa. B. INV and the isolates shown
in A were immunoblotted and none reacted with
rabbit anti-rNV. M, standard proteins.

HuCV/1858/92/Korea (SMA 77 AF+) & A} 97, 62,
32 kDa 5= 8] 23 2] ol ol (Fig. 2A, lane 2)
Z JehH Gl o) rabbit anti-rNVE AF-8-3F WBA
w7t s F2heA] ergtel (Fig. 2B). ¢ 214 3
AE 3o g INV g9l g4 EBlAClA] £ 3}
A FAEE el e, |79 £ E 9 A
¥ Hol7} ol ojx {FHATIN = HE| dlds
7] A HuCV/1170/90/Korea [8,18]0)| A% SDS-
PAGE} 97, 60, 41 kDa S¢] thalal 1wl z2=0] &
Wz w7} #2590 1} rabbit anti-INVE A}-2-3F
WB Az} w7l BEEA @el e okd
7k} 31571 @A 7he] WBe| A 62 kDa 27]9] o
7t #EH A
mebA 2 Aol A AHEE WB assay= NLV

So g9 72T WA 4 AW o

Lo}

£ 87

AA
NLV Zde] eestzilde f8% Aoz AR

At
i~

AARL FEES Gehle 343G
Fob A Foltd 2A Jofsgor 5
el HE £57] 49 HEoz FA we
MES vehed 99e o ool el
degdor WuHm Y [2223) UL Wl
A 2R FHAQ E AEAd FARY W

2 ofeigol B SuelA 2gE Eoy of
BZo 242 agow dt= NLV/F Be
of grom AR MeAq

& o o] ¥
FEW Lol YA Lok FAES (SH0l3hel
2

)

B
3l
o ]
kil
A A o) A} rotavirus® adenovirus 40/412] 7 & 0]
ztz} 43%, 5%9) W7ol A HuCVZE o] RNA
polymerase regiono|A] X EAH primers ARE-3
RT-PCR [24]9l| 4] 10%% adenovirus 40/41& 57}
e Ao BmudA [821] 1 E 278t
3 anti-rNV serag AH&-3+ EIAC X A F Ao} 4
A 21470 %F 0.5%%o] FYS& Jehd Aoz B
o A/ §H R S HuCVse Sl &
E7} AR AT
waba] 2 Aol A e Mg
T ¥4 (4 ¢AF 3~14
HAEe G INVel] g A
k=t 9 A rotavirusell ™)
A FRHAG Ao g
SEE

o

of
114
z,
o]

o

e
e
Ho%e Ho

e HE o~
i

] o

ilo@ﬁh
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INV g4 B2x= AE 6709
Aol 91%2 ¥ FEES HYon, 22~254
o] A7e AdBoHE 94%9 L NEs W
gt o] g FW Aofdto] rotaviruso] w=F
= 9 AR A /ol NLVo =

e Aojoh n| 3, A, €2 78
IE [2,16171 2l3FH rotaviruss 3670 D 7HA)
90%o] 4] dA A ES Holy Norwalk virus
o A AL rolrlELS AY gt A
o] HAMol Agstd S0M7EAIS AFhide
50%%to] A FAd o]l o, Aolirol A o] A
HH8o] 58 Zlog dedF Finlande| 7 59
5, 240 ghofl A 49%2) ¢ Eo] B E ATt
INVe] SDS-PAGE ZA 3, 198 19] Coomassie
blueo]] ]3] FA x| o]zl gehdlollA <k 67, 60, 55,
50, 41 kDag o} whl m] & #&EE Ak ¢
wkA o)l NLVE] EA & v} £ animal virus7} o 2]
Aol Tz wuoz o olA Qi A% @
@ shel #8 Pz guew o} g [19]
B Afo M= o8 ol a5F <F 60 kDao} o
W ojro] WB 925 Q=) of hul ) v
g £ o immunodominantd gl oz E 4 gl
omny, o]ele] Tl w52 expression vectordy el
A fEdE g Eel Ay 60 kDad] cleavage
product® oAt} Jiang [14] 59} baculovirus
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expression systemoll 93] WHA|Z] NV capsidis
of 58 kDag =] ¥A#FE 7121 Yoy B
AT E 60 kDao 2 oF7to] Apo]lE B =)
o] = SDS-PAGE Z719] =}o]e o&] M7 Ao
2 AIZ ¥ty Hayashi [19]50] 2% 3 SRSV
WB Add % Ao EAdd 27 (63 kDa)e] o+
W w7t AR AT E B A TFolA EIAR %
< B $xEo] WBAA INVe] A7)
oM #HEE 570 T wF 60 kDao] ©
A=Y= o] E Folle NV 66%<]
\} homologyE 717 SMA $AAFoz
Aol AHEE igygqolq HZ
Parkerg [25]4 Tl E NLVE o that &3
wh-3-ofl 'one-way cross-reaction'o} -&%x]o] Nor-
walk virusoll Z+9E 3z}l AL recombinant
Mexico virus®} WH-2-3}x] 201} Snow Mountain
agentt} 1 -F-A} Hlol gl ~ 54 7t ® da) ¥H
< Norwalk virus9} w-3-3ko) x| 9ot uba}a)
2 AT INV WBol A A uHS-S 8ol )
FEY dHEL A4 Norwalk vius 2 Snow
Mountain Agent F-AFZ] =&H PSS o vt
< Aol
&5 [18]°] RNA polymerase®] & 7] A d-2 Edj
2 %t dendrogram% Norwalk virus -§ % 2}7-3}
Snow Mountain Agent - HAF O ® Ho|= W 7
AoA FZ¢ npolg 2l zkzko] 60 kDa2] INV
Hrop b JPEAY FA -2 58 kDa®l 62 kDa<]
A% 2924 immunoblotting 8o} 1] oF
Fol B ZAolAth o)+ ¥ Ao EA =
Hho] 2] 27} Norwalk virus®} Th2 capsid 24 -&
742 NLVol7] f 2 71sA e AA s oy
°olF & AqolM -’F—‘C A =38 214
AAE ez 3NV 39 2] ElAd A &

2

of ox

129
UR_,EO}HFEZ

it
rﬂ %r -i Fe olo

ol 2

s F9e denisle »H], 97199 $4
B3 A% Wolst Eo} o) f AN T A2

A ¢ HuCV/1170/90/KR [18]0] M= atd
60 kDa®] Th}o] NV post-sera®t= wF<31=] @
gtovt the Agaole] g87] dyatel WBd
AE FHL dehlel o BeiFel cpsid 29
9] Y] INV T+ Snow Mountain Agents}
THEE AASe A2 A4 971499 39
o) Al Wb ¥ @ 5 W
assay= NLVES] FAF xS 93] 2=

otk NLV 3t o] datzalo e #
2 AR H I

NLVE S Aol shetsz] A&4s@A RT-
PCRZ positive-strand RNA virusE2] RNA po-
lymerase regiondl ¥%5 %= GLPSG$ YGDD o}
o) moifd BAISHE BAMESA Wy
o] AL&HY] Alzetdon [811], old wil
NLVE-Z Norwalk virus A 2}, Snow Moun-
tain Agent -F+3 AL, T8 F9 FAFSE Sapporo -F
AT AZEA fHzRrez EREc FuW
de 37HA 9] HRART BFeF o]d &FE A
¥e Folwe] &4 Fddtx Yo (18] 2BV
replicasecl]l 23t YU HH Aozt E capsid)
470 w2t FQY) Aolsk dor £ o] 3
9] F940] hstal WVRE NLVs Q3w
& W%T 5 Yok Hep AL AselAE
NLVsd g5 &= 2255 24249 A 2% virus-
like particle® THEojof &= A3o]i} RNA po-
lymerase®} ORF2 5-end $-9]2] ¢tA 5 o] x}L%&
Z 913l ORF22] F£Zo] @ o]z go] glo]
@A o] #ele] @rlddel eiAslE
NLVE & 35380l A4 ojnt.

wepd FURAFES BF 0 FeA
A e 2 BeFEe ASAA Ak
Ae oz fA%A W g Fohnol oo
FY 2ES A wstd B F Ao conseved re-
gionQl replicase?] LH T ZHE3] & 2 a4 o]
A A At

i

Norwalk-like virus (NLV)2] =1} Avo} A< of) 4]
o] HEEL 10%°] ©)=X]% rotavirust} ade-
novirus5- ThE A4 nlo]#] Ao salR g g
QA= F245) A ea gl

NLVE A 2o s A g3 Al o] vpo) »
FE 09 Gl o) 5] g4 Pl B4 3
87 9% Agshe BAALANRA By
2790 ojd] met 4379 WRYoR ¥
. 3% 19 Norwalk viruse) capSJde(jX]-é—
baculovirus expression systemoll 4] & A}z INV-
AH8 EIAZE AdrE gl o} gl o] thoksial
NLV 45298 HEd & 9;11’*

GekA] B AT INVE AL§ k] 429
Ad g AolE W AZE Adr] Y
NVl T8 g3) ¥ X8 9718km, NV = &
AAE o] 7 E NLV-g-f ¥ Z Ao BE HA
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o2 SDS-PAGE/WB3}to] =1jol & o] NLV o
ol gt =EHAE B

INV-EIAZ ZAALE 41719 32 83%7) 34
Fgoler, 1 drle 116 - 1/4,0960] Qo).
o] F FAFE R QYT Aol (<154 A
o] A P E-S 74%, 22~254) Abole] Hd
el FHEL 94%ATh FPo) u}E antiNV
EX= A5 N E71A 91%2) FAAES HYo=
Tl drolEo] dH NLVO| w=S¢o| ity
AAZNME 94%9] B2 MRS Hdo 2oAl3)
o A9} NLV 2327} d|4Fit) Egich

INV (0.25mg/m)E Yoz WBZ Bad &
A A A2 54%7} 1710~ 1/409) 4 60 kDao] u] &
YER e o8 84 5 43 SMA §44
ol A S5 Yol wHA} B
o] 8k NLV-3+f 74 2592 rabbit anti-rNV}
WHSSEA] grgk ot Aolgatel HA (A
109 )7} WBolA & 62 kDa2] W& K¢
ek B d oA ALEE WB assay= NLV
o] gy r2E ¥ 4 Q&8e ofyagl NLV
ol JExAlol R 88 Aow AAgH YT

oy Qo rfr
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