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[Abstract] Objective To clone the gene encoding nucleocapsid protein{ NP) of hantavirus strain
Z10(HV-Z10), to construct its prokaryotic expression system as well as to establish a rNP-IgM direct
capture ELISA based on HRP-labeled recombinant NP(rNP),in order to detect serum samples of patients
suffering from hemorrhagic fever with renal syndrome (HFRS) and to evaluate the effects of detection.
Methods Gene encoding NP of strain HV-Z10 was amplified by PCR and then its prokaryotic expression
system pET28a-Z10N-E . coli BL21DE3 was constructed, using routine genetic engineering method. SDS-
PAGE was applied to measure the expression of rNP and ion-exchange plus Ni-NTA-affinity
chromatography was performed to purify the recombinant product. Western blot assay was used to
determine the specific immuno-reactivity of rNP while HRP-labeled rNP-IgM direct capture ELISA was
established to detect the serum samples from 95 cases of confirmed HFRS patients. The detection effect was
compared with that by routine HV-IgM indirect capture ELISA method. Results pET28a-Z10N-E. coli
BL21DE3 was able to express tNP with high efficiency. The purified NP only showed a single protein
fragment in the gel after SDS-PAGE. HV-IgG could efficiently recognize rNP and hybridize with the
recombinant protein. 94.73% (90/95) of HFRS patients’ serum samples were positively confirmed by rNP-
IgM direct capture ELISA, while a positive rate of 92.63 % (88/95) in the same samples was confirmed by
HV-IgM indirect capture ELISA. The distributions of A,s, values of the serum samples detected by the two
IgM capture ELISAs as well as the changes of the A, mean values from several serum samples with
different dilutions were similar. Conclusion We successfully constructed a high efficient prokaryotic
expression system of NP encoding gehe of hantavirus strain HV-Z10. The rNP-IgM direct capture ELISA
that established in this study could be used as a new serological test for HFRS diagnosis because of its
simplicity, safety, with high sensitivity and specificity.

[Key words] Hantavirus; Nucleocapsid protein; Recombinant expression; IgM antibody; Capture
enzyme-linked immunosorbent assay
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1M AR & 2 TFA I HV-1gGHi 4 B 1
95 4y HFRS L7 kK B 2004 — 2006 FH 1.4 & KB
B2 HFRS 8% . A #MIE HFRS £ & I 40 17,
60 3 %T BRI VA B ok B R KR, TFA K Il HV
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5'-CAAAGCTT (Hind 1) CAA TGG CAA CTA
TGG-3', T 5'-CACTCGAG (Xho I ) TTC AAA
GGC TCT TG-3', A pUCm-Z10S AR , DNA %
4 B PrimeSTAR HS DNA Polymerase( TaKaRa) H
F PCR 9" #, & S % 4 : 95°C #1248 #£ 5 min, 95T
45 5,55C 45,72°C 60 s, 3% 30 MEH, 72C 1R i
10 min, PP LB HERBIXKKGEIN)S, H K
b3 B B BRI PR BE S DNA B IGR ) & (Agarose
Gel DNA Purification Kit, Sangon) B, I T-AFLEE
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A% 5 3 V) i KL pUCm-Z10N F1 36 i FUkL pET28a
(Invitrogen) , M1 S Z& B 4a 85 X 7P 51 Br F £k AR 4L
pET28a 3% # , ¥ L A E. coli BL21DE3, PCR ffi %
WOPH M 5 8, ZE A XKL R K 44 N pET28a-
Z10N, pET28a-ZI10N % 4k A & % & E. coli
BL21DE3, W 87 1% %5 R4 pET28a-Z10N-E. coli
BL21DE3, MR b PRECE B % , 880 T 100 ml&
100 pg/mlEIREE M LB B3R, 37C st 3%
B, YBHEBRCEE Ag IR0, 98, N AL
N1 mmol/LH) IPTG, S NP ik, UaH
pET28a A4 ) B [ B 3R 35 16 Jg B 2 B

3. NP % & faifh. R A ELISA T @A [ 3%
SREIXNBIBEMNER, THES 1.3.5.7.9.12 [
16 h, 2 HBUEE10 ml, U A 0 {8, B.OWUEANE , Lo, 1
Ao 20 pl PBS B 72408, 300 Wi 75 7 100 s,
12 000 r/minB 010 min/a WE LEMUE, LEH
20 mmol/L Tris-HC1ZE #h & (pH fH8. 0) LA1:1000
BJ5,37C g MALR2 h, WARE, 1 2000% B mY
HRP #RiC st HV % 1m " ,37C R0, 5 h,
WHREMB RBE A, W Ay H. BLOWE
IPTG ¥ % 12 h #) & 1k, 300 W & 7 #% # 100 s,
12 000 r/mingf4>10 minBX &, £0. 45 pm i FL 3
JEEIR 2 40 B W A, 38 13 # a3 HisTrap DEAE & F 3¢
# 1 (Amersham) , Y5 7% & ¥ & &L HisTrap 6 X His
FEFEMHE (Amersham) 2 45 TNP, B HV-rNPFKIA
B 3k )5 R difh )5 ke 5 SDS-PAGE Jg Fi ¥ THE
BEH R XYW REE, HE 1%BSA,
NaCl 150 mmol/L. 20 mmol/L Tris-HCl#} F # (pH
B7.5)ERIEAL S5 h, B 1: 2000 B A HRP #7
0H HV 1gG FRIEM2 h, A V%G I TMB
18,3 A G B 810 min,

4. HRP ##iC 1NP: 3 % Yt )5 1 o R B s 10
U8 Bl 5 mg HRP (Sigma) fil 0.5 ml XX Z& /K &
0.5 ml 60 mmol/L. NalQ, JX B 20 min, Jl 0.5 ml
0. 16 mol/LZ = 8% 5z % 50 min, MBI # 2 &R
ZETERFICEH, 2000 t/minE > 10 min, BPLIE
F10.5 ml 0. 01 mol/ LERBREh 75 Wk (pH H9. 5) ¥ f#,
& ARV BE R 1 mg/ml tNP,4C RS H, K E
YR FE R5 mg/mlf NaBH, 0.2 ml, 4'C X i 4 h, fil
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ELR70. 128, i FH 4 40 W7 b HE 4B M 0. 269 HV-1gM ]
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PR FI AR HE 0. 231, FIRPRIE IgM # 42 ELISA
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4R ELISA & 5 FH # % 4 94.73% (90/95),
HV-IgMIa] $ 4 # ELISA # i} FR ¥ % % 92. 63%
(88/95), 5 & % H 97.78% ., P F IgM #i #
ELISAs %t & #4F HFRS 3 K fi FE A M 35 # 9l 45
3772 E

5.8 F IgM # 1 ELISAs K & By 43 A F1 28
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HIR® B MRS, X885 Western blot
R % ke 1gG Piik LA ¥ oNP A PR R A
ZRMTERRRIY NP BAEERNEF X,

BT A HRP #4710 (NP, B3 7 rNP-IgMH #
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3 LI I TgM=>1: 100 7 FH 24 30 b o™ {0 H
AT 6 A B B AL I RN & . RIS ook
EF HV HUR M 1gM B ELISA™ , A T3¢
NP-IgM B #: 4 # ELISA KM SR #H 7K., 4
B OBAN IgM W42 ELISAs e & R H97.78%,
B R 100 % , FHAE 2R 43 5 R 94. 73% F192. 63% ,
FHNP-IgME #38# ELISA 5 HV-IgM[E] ## #2
ELISA %f HFRS f& & Il 35 £ & B A M R 5 & I
VN

5 HV-IgM [ ELISA K&, NP-IgME
B ELISA X R [ 1 7 5 B JE 9 HFRS B 4&
A ¥IMEZL R 95 3 HFRS & MIERE M Aol
AR5 2 AL, AU P I SRR R AL WEE S
FHV-IgMa] ## # ELISA, A HE & M MEH
MBI EE L THV-IgME ## i ELISA, B T
rNP-IgME # i 2 ELISA & 49 o % #. it 4h,
rNP-IgME #:# 2 ELISA 5 B 5 HV-1gM A %
R ELISA A/, AR B IR E W & LR B
B, B, A5 F &K NP-IgM H £ 4 £
ELISA EA A .24 B8R R TEEF0A, 0
A £ 4 HFRS B& MiF# Wik,
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