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=Abstract=

Expression and Antigenicity of Replicase Protein from Snow Mountain-Like
Caliciviruses, Korean Isolates

Mi-Yoon Chang', Jai Myung Yang' and Kyung-Hee Kim

'Department of Life Science, Sogang University, Seoul 121-742, and Department of
Microbiology, Hanyang University College of Medicine, Seoul 133-791, Korea

In view of the potential of replicase protein as a diagnostic reagent for human caliciviruses
(HuCVs), we have cloned and over-expressed this gene from the Snow Mountain-like Korean
strains in Escherichia coli as a fusion protein with glutathione S-transferase (GST), and described
the preliminary antigenic characterization of the recombinant products.

Each 470bp fragment corresponding to highly conserved region of RNA-dependent RNA
polymerase was generated by RT-PCR from stools of two diarrheal children, cloned in
pMOSBIue T-vector, and subcloned between the EcoRI and Sall restriction sites of pGEX-4T-3,
a GST gene fusion vector, yielding pGCV,q. This construct expressed a Snow Mountain-like
HuCV replicase under the control of the IPTG-inducible tac promoter. An extract prepared by
sonication of the E. coli cell inclusion bodies bearing pGCV,, products was purified and
analyzed by SDS-PAGE. After Coomassie blue staining, it was shown that the recombinant
replicase migrated on the gels with an approximate molecular mass of 46.5 kDa, that was
subsequently cleaved into a 26 kDa GST fragment and a 20.5 kDa replicase protein upon
digestion with thrombin protease. The replicase was recognized on immunoblotting with the sera
from symptomatic children with the HuCV-associated diarthea but not by asymptomatic sera
from adults.

The results presented the first biological activity of individually expressed HuCV replicase
subunit and provided important reagents for diagnosis of HuCV infection.
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%38} dendrogram T+ #¢jo] @3] o] Zolx 1

QE heHl DUl E 2% HuCV open

reading frame 1 2] RNA polymerase (ORF1*")<]
7] B oopr it Aol FHHI AlFetg o
o [6,7], 3-end2] @7] & olu] At APy Ful
= AT [8].

19681 1= ¢ 3}o] 9 F NorwalkA] o) o]-3-3)
St Y 4 AE U g3, RAARd A
AAel HAAEnAA BANA  small, round-
structured virus (SRSV)2 A& FA=HAA 9=
2 calicivirusQ] Norwalk virus [4]2 A Z o2 ¥
gt oz FAI3E Hawaii agent [9], Taunton
agent [10], Montgomery County agent [11],
Southampton virus [12], Desert Shield virus (DSV,
HxAd wie] ¥ 5) [13], Minireovirus [14], o} 2]
WHEA e 2 BAY (1516150 AA
XA ZLHQ Fd LAz ZaEgoh
MZAME Faid 4 Fgo) e 23
H Aot <
An 77 #delA HuCVZE #EE Y0 cDNA
GA-FHE LAY WS (reverse transcription-po-
lymerase chain reaction, RT-PCR), &2y =
sequencing ©. & ORF1™ @ 3-ende} 7] 2 o}n)
S4b Aol I HEA @dad HuCvel A%
o o] WA 7] Al &bsk A o [6-8].

HuCV A2 3719) ORFE % A5+t ORF
1& helicase, RNA-dependent RNA polymerase 2}
2o v 7F dlS vhE 31, ORF2E capsid gl
& HAF, ORF3S] 7152 ol A A
Tk [1719). o] ol 2k Al o)kl A Aot
A grob 484 Avhyol AdeA ¥Hga,
494 74 2 A% WA A8 A A
Adv o2 BAIAY, EAY LG Wof
ko] BAFo] gort & o nuHel Py
Mol 2 F 5o gt} o)o)] wel Norwalk virus
capsid -F-AAE F o)W & recombinant baculovirus
2 ZAdd ZFAEA 2 E virus-like particle
((NV)Z AMgsts AW ZYY (enzyme im-
munoassay, EIA) [19]¢] 7} @5 9l 21} o] < A] u)
elesl 75t 349 capsids) $22/2397 o
Yoz A3la] INV capsidst -S4}
HuCV capsid ¥+ &3t Zlog wha s
"[6], ORF2 5'end %9 9] otAE oAt 22
o] B 22559 capsid ZZo) B2 ol
1ok [1,2].
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webdl £ AFeAE 1) HiCV A% 37
ORF% o129} ¥elFE2 §AH40] 714 &
& FE 22 RNA viojg]xe] AS T &
Fol ALEE1E ORFIM 39 [20] AXE 373
HuCVEEZX ¥ ¥, ZZ&la] pMOSBlue T )
ol 288 F G71Md g A5t £ Fe
FAA A A¥a, 2) 89 pMOSCVi
ES AT (Escherichia coliy 4@ g <l
PGEX-4T-30)| A o} & &3] IaHAZ 11, 3) 1}
2 E ORFIP &9 2 Jiangs [19]0] L&A
A recombinant NV capsid ¥-S sodium dodecyl
sulfate (SDS)-PAGE3F & &5-¢1 -2 A}L3
immunoblot©. 2 o] 5] IGHAE THEO A%
& 4R ez vw, st Bkt

1. HuCV RNA £2|X#| % ORFI™ cDNA §}4

HOHAE 2 FRTE 10-30%2 34§
T A3 [6,8]9} %] trichlorotrifluoroethane
(Genetron 113; Allied Chemical Corp., Morristown,
NJ) 2  hexadecylirimethyl ammonium bromide
(Sigma Chemical Co., St. Louis, MO) Wi o &
RNAE &3ttt £2d RNA= 278 57
4 25 plell =o]a1, 5 ulE cDNAE ¥4l6l7
& FPoF AFEI A

HuCV ORF1* 2-9joA] & primerdE<)
p35/p36 (470bp), pS1/p36 (404bp) = pS1/p3
(206bp) (Table 1)2 A}-&8 RT-PCRS 10x PCR
k2o (100 mM Tris-HCL pH 83, 500 mM
KCl, 15 mM MgChL, 0.01% gelatin) 5 pl, 5 mM
dNTP &3}-89 4 pl, antisense primer (0.1 pg/ul) 2
ul, RNasin 0.25 pl (40 units/ ul), avian myelob-
lastosis virus reverse transcriptase, 0.25 pl (50 units/
ul)E P31 DNase, RNase-frec water (Promega,
Madison, WDE A §3 & 50 pl2 93] 42Cl
A 1IAIZE WA, 3 E cDNA 89
50 ploll sense primer 2 pl (0.3 pg/ul), 10 x Taq
DNA polymerase ¢+3=-8< (100 mM Tris-HCI, pH
8.3, 500 mM KCl, 15 mM MgCl, 0.01% gelatin) 5
ul, Tag DNA polymerase (5 p/ pul) 0.3 e ¥ o =
FFE HE 971 100 Wt =8 3tq] 94T
ol ] 1¥-7F denaturation, 49 Coll A 18 2037} an-
nealing, 72°Col) A4 127} extension-g 393 24|38}
AF ot PCR AE-S A 719 %% ethidium bromide
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2 gA3la] 470, 404 wi= 206bpe] DNA W&
CREES IS

2. ORFI™ RT-PCR At2o| Z 2L U 27| A

=
% 7Y

RT-PCRZ 5 Z 3 replicase -9 2] cDNA %7+
€% 470bp A E AZHE AU T glass
milkE ©] 2% Geneclean 1 kit (Bio 101 Inc., La
Jolla, CA)& A ske] A3 [6-8]9] W2} 22o)
pMOSBIue T-vector (Amersham, Buckinghamshire,
England)ol] ligationA]Z] 0] o] WS A2 1 ng
pMOSBIue competent cell (Amersham) 20 ulol] =
28] el He 824907 F, RT-
PCR 274 @ 2EEe tUg A%
LB-ampicillin A wjj 2] o] wjkg 2+ 2 BZS0
plasmid DNAE Wizard Plus minipreps kit
(Promega)2  ¥-2l3lq, AIFEALE ATHslo]
DNA 771 & 393l oA 2 Fsad [7].

Aol FAld 2L plasmid DNAS dideoxy
nucleotide chain termination [21] Y& & o] &3
Sequenase version 2.0 DNA sequencing kit (USB,
Cleveland, OH)Z F3ALe] Ab& ol wia} 4
7198% Z243l¢th Primers vectord] 2] -40
forward primer2} T7 promoter primerZ A}-£-3+%)
t}. Annealing< annealing mixture 2 65C ol A} 25
WA g ohg 308 Bk 30 TR WEE A o) %
o)A 3, A+ A=A 3~5% 7}, termination-&
370 A SEZ AA B

Sequencing®)] - °S-dATPZ A}-43}c] DNAZ
EA 8k, TM ureaZ} E£3E 6% polyacrylamidel!
ol A 1,800 V2 A7 E38 T vacuum gel dryer
(Hoefer Scientific Instrument, San Francisco, CA)&
AZA AL 70CANM 1~2Y Xeray filmo] =
ZA AT 24 volgl 259 (DNAELS PC/
Gene software, version 6.6 (IntelliGenetics Inc,
Mountain View, CA)Z ©]E-2] multiple sequence
alignment 2 {A4 AB/BYL o =37 9
dendrograme] WHE-o F T},

lo 2

3. Replicase Tt lEtS plasmid 75

Replicase ©ld 3patd wlg)®2 pMAL-cR1
(New England Biolabs, Beverly, MA), pRSET
(Invitrogen, San Diego, CA), pTrcHIS (Invitrogen),
pET-22b(+) (Novagen, Madison, WI) 3 pGEX-4T-
3 (Pharmacia, Piscataway, NJ)& A}F-&3}%1+=t), o]

£% pOEXAT39A §8 DuRe P ro
plicase T o] L& S F=d + ST

pGEX HE{= glutathione S-transferase (GST)
gene fusion system-2 o] &3 #HE & d3t= §A
A2 FHAZ wf Schistosoma japonicum®| 26
kDa GST¢ 3 399 ez Tddg
(Fig. 1).

pMOSBlue T-H ¥ o] EE5] 0] ]+ 470bp Z 7]
©] replicase ¢cDNA (pMOSCV;1800, pMOSCVp
2188)% EcoR 13 Sall 0.2 o] dAeh3t T A
7194 %8kl 2+z}e] replicase 9] cDNAE 7]
Z3tA T pGEXAT-38 5Y Agasz Ao
% ligationA] Z] 31 E. coli IM1099)] & & A 34
Ao Zero] pGCV,oul800 2 pGCVya 21882
DNAZ £t} @714 g3 ORFE &<l
t}.

DNA ligation-2 insert2} ¥1E] DNA2] mole ¥ &
o] 3: 10] E]E % 430] 10 units©] T4 DNA ligase
9} 10 x ligation €358 (500 mM Tris-HCl, pH
7.8, 100 mM MgCh, 200 mM dithiothreitol [DTT],
10 mM ATP) 15 ulE Y1 F/FFE HF 59
Z 15 ulz 243 g 30 ¢4 342t ligationd}
2ol SOB HaviA o P48 Y& ampicillin
(50 pg/ulye] 23HE LB B4 5 miof] 37Tl A
12212 o] wiekdt % plasmidE  ¥-8] 3o
EcoR 1T, Salle. Atsla] WEd AUH re-
plicase cDNAE- &<13t4 o}

o 43 M (@ o

38 4

4. E. coliol| M replicase THEHE! nigts di £lo)

pGCV,1800 B pGCV,0i21880] Eo] 9l E.
coliZ 50 pg/ml ampiciline] ¥3H LB uj ok off
A ODgw7} F 0.8~0.97F B wj7}=] W oksh<d o}
o] W& 7]FAzte. g 3ol isoprophylthio-B-D-
galactoside (IPTG, USB, Cleveland, OH)2| # ¥ ¥
%7b 01 mMEA H7bstel 2R FESGe
M 1A]2F 7HE o2 1 miy Hkd g =33l
SDS-PAGE Al A| 744 20TCe] BA3IA .
pGEX-4T-3 &3ehd wEl= e[ lac operon
repressor®] X8 3}e] 1S B2 Z tac promoterE &
BB A TEE FEsr] Aste WAl PTG
g A7tskirh

5. SDS-PAGE

At E A" 2dd A8 1 mi¥ S 100 pl
2] solution I (50 mM glucose, 25 mM Tris - Cl,
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10 mM EDTA)C. 2 591 %, phenylmethylsulfonyl
fluorideZ 100 pg/ml =& Y31, 2XDTT sam-
ple buffer (0.125 M Tris - Cl, 4% SDS, 20% gly-
cerol, 0.2 M DTT, 0.02% bromophenol blue, pH
6.8)E 160 pl A7tk 3 & 4o 3, 587 &
D F, 4TAA 12,000xg2 1087 A4 &) 5}
o M2 RNAZE AAG T 0 429 L SDS-
PAGES}o] 24315},

Discontinuous linear slab 2 (10~15% separating
gel, 5% stacking gel)ol] A7 9% 428N (0.025
M s, 0.192 M glycine, 0.1% SDS, pH 8.3)& A}
&8te] 2} welld E3Fe) Al B2 Z o} 60 mA9)
80EZt A7 %S AlFsAT [22,23] WG S
T AL g gol (45% methanol, 10% glacial a-
cetic acid, 0.1% Coomassie blue R-250)0l| 4] 14|
2 Ay, & FARY (30% methanol, 10%
acetic acid)o| 4| 24 3k & Phospho image analyz-
er (Fugi Film, Tokyo, Japan)Z o] -&&}od & A}
= 2# 2 23

6. GST-Replicase €3} Tiaio| 4%} gl Xc}

Replicase7} 744 ®o] W@ =& 54171744 30
ml®] LB A ujA] (ampicillin ¥=, 50 ug/ml)o)
A} pGCVpail800 2 pGCV,i2188% IPTGE &%
sted THEA7) 3, $HE DA So] inclusion
body (IB)yE2 dAt= AL dAr|idos &
Z, E coli 23 S A A W inclusion body
Te 2o fa Bhe) e AA S u)
Fet E. coliZ 4TolA 12,000 x g2 1027F YA
velotel AXE 83T X 2F B389
(500 mM NaCl, 55 mM Tris - CI, 1.5 mM EDTA,
1% Triton X-100, 100 g/ml PMSF, pH 8.0y 27}
sto] AEE F{HAZ F lysozymeS Hrlstm
37T 4023 HIAIAN AEHe BnE
Tt AE E47] (Model 250 sonifier,
Branson Ultrasonics Co. Danbury. CT) 55 Watts,
70% pulse= 33] A A3l A XS S ] o145}
Her, 27t S AERE @ngo o
daATh HNE HHEL 4CoA 7200xg2
1023 A Eestel d3de W &, By 4
35l 1% Triton X-1007} 8% 1xPBS (pH 8.0)
I ml2 A2 10 £ Wx)3td BE T 2}
22 oz AHsdh 4TColA 7,200xge.
21022t d4E2T F 2 ml 9 8 M ureaz 4
2l A 1A 3E Bt X2l ste] IBE syl

T8 &9 INA2RE A3t replicaseS
@71 st o]F dEE 1XPBSE 1A 7 7HA
o2 39 ZolFn] 2B 4TAN T4
of uread AT F, o] YEZ thrombin pro-
tease (Pharmacia, 0.15 g/ml)2 A &3} GST-re-
plicase g4 A& HAsl o)

7. DWHEE cwn sl

Immunoblot

ek
0zt

o} 9]

IBEFH 433 GST-& & replicase, WHA
% affinity chromatography= % &% GST, throm-
bin protease= ] 2] ¥ replicaseE SDS-PAGE=
4 % elozre FHCV 3oz o
53} Zo] immunoblotA] A B tT}.

A71DGFo] ¥ AS transfer buffer (0.02 M
Tris-HCI, pH 8.3, 0.19 M glycine, 20% methanol)o]]
Yo 1A Bl XAE EEo] F I transfer
cassetteo]] I Al A 3~4X 7t F<F 4¢olA 0.65
mA/gel cm;®] HF#F 7}8le] nitrocellulose (NC)
paper©]} electroblotting@ ¥ blocking buffer (6%
non-fat dry milk, 0.1% tween 20, in tris buffered sa-
line [TBS)ell 4A]2F 5 @70l A E v &
o]y A& AdA A

ot A 8Ate]l A2 6% non-fat dry milks}
A AH§ 5 (1XTBS, 0.1% tween 20) 1:
500 NC membraneE F-Fo] 6A17F ¢t 3|8}
o A AT A28 gEoo s 33 AFHetn
biotin conjugated anti-human IgGZ 6% non-fat
dry milk7} So] gl AH & g2l o 2 1: 2,000
g4l 0087t HAFEA WAL A
AMHE Aoz 33 MAH3t horseradish
peroxidaseZ} A3 H aviding 1: 2,0000.2 3] 43}
o IARE Ft B AAN whgAlZ Tt} vpA] g o
2 AH8 ¢Fdeo 2 33 HHZ chloronaphthol
$d4S 71223t dAAF7 3z wr) Q=
TBS= A H 3l TS Z=GAATh NC
membrane®] 74ZE ™ Phospho image analyzer
(Fugi Film)E o] &3] AXES 2@ € 2938}
%o

8. NV EJA %! Western blot

96 microtiter plate (Dynatech, Chantilly, VA)Z
& well 100ul (1pg/ml in 0.01M PBS, pH 7.2) ]
INVE 493 d2A 4417 Basigc). 2t
well-Z 200ule] 0.05% Tween 20-PBS (el =&
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AN AdEyE M3 200 9 5% skim milk (in
0.0IM PBS)E 713 & 4ColA dFof B3}
At 200p1¥ o) A H Ao = EHW M 1% skim
milk-PBS2 1: 642 3] A 3ta] At 7A}8E & o
Aol 1: 9600744 2 w5 B M, SA o]
W 1016, 1 22 APARIY S AR 83 100pl
& FHA S wellol @3 37Tl A 243t B Ra}
At ©hA] 6 M 3 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 A 3}o] -1 32l g
welld 100ut® ¥ 51 37Col A 247F B3e =
oAl 6 M) [3-ethylbenz-
thiazoline-6-sulphonate]) (Sigma Chemical Co., St.
Louis, MO) 100u1% & ¥ 11 308 0] A4140 A
ODg2 F4 st}

2,2-azino-di

EcoR V
ori
A
pMOSBIue
HUCV ORF1 pol
cDNA
amp
Sal |
GST + EcoR 1
Py pGEX-4T-3 )
ac

lac lg

NV (2.5 mg/ml) [19]¢] SDS-PAGE ¥ &z} €=
2] immunoblotS 9] 9] replicase®] TR I} §-A}3k
7oA (INVel] thgt thrt E7)E A (rabbit anti-
iINV), 0.5% BSA/TBSZ 29|52 1/1007+A] &) A3
B 312} " A, horseradish peroxidaser} 235 anti-
human immunoglobulin (Sigma) (0.5% BSA/TBS-§-
oz 1/3,000~1/5000 3A) % wraz)EQ)
chloronaphthol®) A}§-© 2 =819l c}.

RIS UREES

1. 3123 HuCV ORFI'So| 7|uiy 7o
9 Tpbs CHA M ey

T G dotEe] ¥ AAE Y es HuCv
ORF1™ 29 e primer$S (Table 1)<
288 RT-PCRS A L34ty 470, 404 =

L

pMOSCV

EcoR t + Sal 1
and
Elution

Fig. 1. Construction of expression vector, pGCVpol. Each 470bp fragment corresponding to ORFl1pol se-
quence from cDNA was amplified by PCR, cloned in pMOSBIue T-vector, and subcloned in pGEX-4T-3, a glu-

tathione S-transferase (GST) gene fusion vector.
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Table. 1. Sequences and polarity of oligonucleotide
primers used for RT-PCR

Primer
name

35  CTTGTTGGTTTGAGGCCATAT

51  GTTGACACAATCTCATCATC

36  ATAAAAGTTGGCATGAACA +
3 GCACCATCTGAGATGGAT +

Primer sequence (5' to 3") Polarity

HuCvV2188/93/Korea

SMA/76/US

SMA-LIKE
——————HuCV1858/92/Korea

r——LORSDALE/93/UK

~—HuCV1800/92/Korea

uCV1134/90/Korea

uCvV1261/30/Korea

uCV1170/90/Korea

Fig. 2. Dendrogram of the RNA polymerase re-
gion of Snow Mountain-like caliciviruses. The nu-
cleic acid sequences between primers 36/35 were
aligned using the PC/Gene multiple alignment pro-
gram. The reference for each of the caliciviruses is
from our laboratory and from EMBL/GenBank
Data bases [6-8]. Underlined indicate the viral
strains of which replicases expressed in E. coli in
this study.

206 bp2] Zo| Z 7}A) &= cDNAZF a5 9]t} ol
E-& pMOSBlue-T W E o A3t E. coliol] &
AAZAF |1 7V EL e 27} positive-
strand RNA virus®] RNA polymerase regione] 2
5= = GLPSGS} YGDD o}v] = 4F motif7} #+3
Aok B8 Gr| Dol 9 A sk multiple se-
quence alignment @ FAA AHRAL o Z3}7]
%13+ dendrograme] ®Eo]| R = =y B
59 62%7) 732 o 2 SMA-like calicivirus$ t}.

mepa] wHG G vtolgl AE Sl ge
SMA fFAazolA dear|z 435ty o,
cDNA @HEZ 714 & 470bpe) SMA-like A} Z
g ZE (pPMOSCV,ui1800 2 pMOSCV,,2188)<
g F2d WE ol o} F#35 9t HuCV1800/
92/Korea 2! HuCV2188/93/Koreatr= SMAS} 90~

104~

48.3~

28.3~

19.4

Fig. 3. SDS-PAGE of E. coli cell extracts ex-
pressing pGEX-4T-3 (lane 2) and pGCV,, re-
combinant products (lane 3), compared to that of un-
transformed host cells (lane 1). The positions (in
thousands) of molecular weight markers are shown
to the left of the gel. The lane 2 reveals the location
of a dense 29 kD gluthathione S-transferase (GST)
protein and the lane 3 shows that of a 46.5 kDa fu-
sion protein of GST-replicase that are not present
in lane 1.

95%2] ofu]ieAt MA-E& TRt 3l
A}gF caliciviruse] o} (Fig. 2) [7].

=%

rir
o

2. HuCV ORF 1™ ¢DNA Q| njets

AldE sl #d WE E5 pGEX-4T-3 HE
o] A replicase region ¥ o] ilH-& 53 4
UReH, o] Az Ld Y E pGCV,a18009}
pGCV,2188%2 M 3tich 2t 2252 [B-am-
picillin ¥ x| o} HE F IPTGE #7}3hod leﬂ—
FE@ A2, FRARAINA) we 84 Oz
FAEL IMI09S] A A2 o e

&

g ]71 —roﬂ“ 29 kDa2] GST ©hao] 7’0}
] 5421 ™ (lane 2), IPTGE pGCVya2 &
ZHYSu= 46.5 kDad =9 replicase-
%t;g wo] BT (ane 3). o §7

ule] Wl e PTG A2l F A12ko] AbwiA 3

x}i Soh50] A F 4EE ol ¥Ron, 1

ool o o4 F71hA) este.
wE g dlo] gy d e MEd=z wdy

A e AEYS wiA&o " WEHEAS

e e
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M 2 3
e
P
T B
— 2059

{

H UL S S,

g SO - e -

Fig. 4. SDS-PAGE of purified GST-replicase fu-
sion protein (lane 1), GST (lane) and replicase
alone (lane 3) stained with Coomassie blue (panel
A) or immunoblotted using anti-HuCV serum
(panel B). The GST-replicase fusion protein was
eluted from inclusion bodies by sonication and
cleaved by thrombin protease. A 46.5 kDa fusion
protein of the GST-replicase and a 20.5 kDa re-
plicase are labeled with their molecular weights in
panel B.

otB 7] 9jsted IPTGR F%=97) A3 Fof iz
A A4 A o2 st et £ 8 Tri-
ton X-100 ¥ lysozymeS Hrlsle <M TS
#4438 g F AR st A ZAI} in-
clusion bodyt-& wa #2lste AV|GEd 2
2} 46.5 kDa9] replicase-GST g3t mo] x) 32
21 v} inclusion bodyZoll 4 #E 9t} o] A
TEddo] A 3 A EANT AE B gd
° 2 W&E 7] R inclusion bodye] BE] 2 A
e £HEL & F AT TG pGCVy
1800} pGCV,i21889] F 28 5% FU3 Ex
Zo] &3 ol S kst )
Western blotol] AL-§-49 A S 2 o] g8 oA
e @HE velshn &g AN] 9ot
sonicator®} 8M ureaZ ©]-&&}a] inclusion bodyE
48 A|7] 3L thrombin protease= At A3} 20.5
kDa2] replicase T8 ¥} 26 kDa2} GST © )|
g = A} (Fig. 4).

&

Replicase THeH 2]
3 ol HuCv= 7}
44 79 immunoblotting A #} 46.5 kDa9] re-

replicas

o v
lﬂ142‘11?

=13
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Table 2. Cross Reactivity between E. coli-Expressed
Replicase

Pediatric pGCVgol pGCVy  pGCV,,2188 and/
Sera 2188 1800 or pGCV,,1800
1 + ++ ++
2 + - -+
3 - + +
4 +++ - +++
5 +++ ++ +++
6 - + +
7 - + -+
8 - +++ + ++
Control - - -

Note. “SMA, Snow Mountain like agent.
pGCV,,,2188 shares 92% amino acid sequence
homology with pGCV,,1800.

Table 3. Serological study of recombinant Norwalk
virus capsid and replicases SMA-like HuCVs

rReplicases of NV Capsid
Sera of pGCV,,2188/ EIA or
pGCV,,1800 WB
Infants and
children with 8/8 (100)° 6/8 (75)
gastroenteritis
Healthy adults 2/11 (18) 9/11 (82)

Note. * No. positive/ No. tested (%).

plicase-GST &% ¥ = 20.5 kDa9) replicase T
ol gle A BoARE FAdWGo] AAHI M,
GST & A= A vk JeEh Tt (Fig 4).
W H pGCV,1800% 8 3 A A Z 4] 9 b
239 3 pGCV,a2188%= 674 9} wh-g-3}ha],
upel wkgo] thekgl Aoz gra A on,
FEE 2ol AHEE AlE 100%9] ¥4
e 2t} (Table 2). ©] & baculovirusol] A
2 NV capsid2 &89S AH&3F EIA 2@/% & im-
munoblot®] A1 A} v wmale] BgpSu Ao}z
AL 3oz 3 7% INV capside 8 ZHAlE
672 AAE EA g vy B Al Q] E coli
oA uFE A replicase @S Yo g 319 Sl
Y dA gl BFNA FdHbgo] T
Act E3F SMA FZ4 A9 AL diides
st = AFE A3 replicase?] ¥4 &
o] 18%<Ql ¥WHH NV capside] 2R& 82%

(Table 3) 2 FZ4 A ol= RNA vloje]~ &
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A F@HRo, F FEL AZF 4B 465
kDa%) I=9] replicase-GST & &++28-2 2+7} throm-
bin protease® H sl Mr1dEstH -2, 205
kDa®] replicase T+ 3} 26 kDa2] GST wufo] &
RS AT = AU

o] 2] 3} replicase-GST St e] B GST
TR} tac promoter ZA S} OB E tac
promoterg -F-=3}7] 938 IPTGE A3 &
Azte) AT AAR FAH0l 5L F
HAL o] FATh 3 IPTGE #5577 A &
o AR E 943 drjFer BRaso &
dAE dlo} AZY replicase TH o] A
EA 9] inclusion body2] HE] = Y ¥ 2 Q)
st T}

HuCV2] prototype9l NV %33 ORF1Z re-
plicasel} helicase9} 72L& w5 Thuola-g AL
tEd 2 BAbFo] oF 193 kDa A Eeo)t} [19].
E AdFoM 9 228 20.5 kDa2] replicase ¥l -2
HuCVe] ORF13 3DY} €32 43X 7] Aoz
replicase®] @ o] g} & & 91}

A=

Qo
=
S

- 158 -
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