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B ¥R HFRSY (LAR(HTNME R B 76-118 B N(SEO) =k R22 R %L 81T
P34, TR e T A SR, D45 RR LRk SERABW N RMHE
S SEERABR FFEEMNET FAETRSFLINERS TS, HRSELT-BEREFRAEGE
R, HEMEHT. UERAFLSNEASERABRTYEME ELISA (SRR, K %
EHE1:10000. HE 43R ITIHRR- REMHEARKE(RT-PCR), RUREFRHE H
SHEEB I BN 37t HFRSV K, 2 MHHEEM REEN S~ M EEER H 5
cELISA B ¥, —H IR AT P4 100% 0 84.6%, HSHE K 84.6%, BTk EHHEEH
B15.4%. FHAP 20 A HEA PCRY WY ESH Rea ] W Hind M HEZ B B8 Y], B T ¥ 3-
EAMaLEN- REE B EE LSS H (RT-PCR-RFLP) 4 B05:. 3T HTN ¥a) 9 #,
SEOMM S bk, R 3 A EN, 20 A HEHRYEYHmLFEFFESD, M 11 HRFBHH, 5 RT-
PCR-RFLP B R Af 4. S+ HAL YR RT-PCR-RFLP & LK 2% 30% .

%@l FEAEBnSESE EESY AARE IR BEMHARE-RWEtFBRKES

BHAHT(RT-PCR-RFLP) HFRSY. RT—PR.  RT-P(R—RFY

FEaEHNARBE(HFRSVETEMHEH N BRERRAA. BAIEsERZES T
AR AMER, HHERAMPIAZXREN. RYHEANHINV) SREB (SEOV)ER
E R AW EE I RERERERNEE S EHMM(HFRS), BREZE
W, HFRSV #FEEM 2 NARITRE BT FEIFS B A 8. BTH RN
B R SRR, AETSET NIRRT 7 BB R E R . et
HY RS HHFFERERIDRATRFLT SRS HFERBERE. TR, AWK
BrE T HFRSV BB A T/EWIE, @ T RT-PCR 8 #75=# RT-PCR-RFLP 484k,

1 #MEERE

1.1 FRS5®ME & HFRSV 76118 4k SEEA R DNAFM AN PEWMFESHYREREFRAK ST
B 3R pTSAPAR f 2 E Cantor 2(EF M : I pEc-28), ¥k E. coli BL21{DE) R X E R
1.2 S|@MigitSS R RIEEEN HFRSV 76.118 § S 5 B cDNA 7, it 8314314 1| 5-ATG
CAT GCG GCC GCT ACC ATG GCA ACT ATG GAG G-3', 5 5 H B cDNA34.52 A HIFA, & Neo I i245.:5]
# 2 5.GAT CGT CGA CTT AGA TCT AGA GTT TCA AAG GCT C-3', 5 S S B chNA 1324.1308 £ 5 X,
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w4 BRI DUE R #8580 A A R & N 2 Me et 318

o Sal T EEHIRL S 318 3 5°-T TGT CGA CTC TTC TGC CTT CAT GCT-3'. 5 5 H Bt cDNA 595-612 JF
FIE#H, & Sal T BIE AN, R HTNV 76.118 #% & SEOV R22 B M H EX cDNA F 7], SR F R HHE R
Gl B+ E 4314314 4 5-GCA TCA GTG AAG CCT TTT C-¥, 5 ARG I cDNA 1199-1218 [F 74
;514 5 5°-GCA GAT GTG CCC AAC CAT G-3, ST IS H cDNA [497-1478 FFI E 3. L Hrigite
EHES 20 EHFETTE PCRDESN Bt —3 447, iER & & & . s b B BFBr L & B
e
1.3 % ST . TIDNA MY A GIBCO BRL 45, PCR i EEHE Y84 T £ LELF.
W R AT A S 2 E Promega 28] 2. 1RENE DNA FERHEH A Marker REM BN ER M AEE LY
THEAF.
1.4 WM UWMBIGEERETS- 118 W RAEER R22 A FEHESB EREFR K FHEEN, K57
Vero-E6 SR 5 425 e 7 1 6 0 Bk ot B A ik B AR CID AR MR L) L ASS7(IEEE BRI R ) RS (HTIL
FIAML) (SIS LM $iA ML) AICIRTT BB B HR54( T W B RE) H(BETE S AL B E (LR HA
M) RZCER . EBFER) AL A M) B (LF WAL HS(ER BRI ALY AM(ER Bl
B).CAl 8 ). R27(P i @R .ROEF KA. A216(10)I| B R . LRICH A S AL). Hubei
(4t S5A ML) A1018(HHI4t B ER) . 199 HEHE) . RI7S(IEE BER). Alc (BT BEER ). RI6
(Z/ BERR) RIS BFER).CIOUER FI) BLL(EM FBAM).S45( ¥ 5 AN) .ASHZH Rl
WR)W.R(EW XARK).Hu( LK BAR).B(ER W AM).B7B(IIFR %5 A M) E142{ =8 HYR).J10
(GZF BHRE) BEBE(Chen) . AS I 37 il EMEEFBHEW R ARG HLEN, & B EE LRE L
F MK HFRSV M9 1F % BALB/c /DR W B 3 MM IEH Vero-E6 MR A 2 1, 31 5 64 % B0 M.
1.5 MAFASENGE HFRS BE Mm% 6 FhiLHd T AR S EM, B R0 F 3 6% 8 3 HFRS
WEMRERLA. AZEREALNERE H dBENEEFREIHEER.
1.6 ESEFRDEAE RASYAIE HESENSESBEFE. Y1351 1 M3 Hg
S A4 IBE 1 B, £ 600 bp; 4+ B AR PT U188 Neo I Sal I MEED L i Sy ey BT M v BR PN R 3 14
pTSAPA J pEt-28a, LLIEM ST A B B AT HBL REHITERERE. HEESYH LB TS/ EN
E.coli BL21(DE3), IR (b i, IR BUR . RISUIE:H PCR V- R E AN,
1.7 BEMZENJASEARREIAEMNDE ML WIPTCHHES 1.5.3.4h BUCBRE &, I estrri
{50 mmol/L. Tris-HCI pH 8.0, 1 mmol/L EDTA, 100 mmol/L NaCl) .3 B B 360 75 3 M8, 83 20 min. N3
S JH AL .DNase [, B .DWCRITIE. K 0.5% TritonX-100 1 10 mmol/ L. EDTA (pH8. O 5 B, R G
EFEFTHERKS,
1.8 BEFHNES SDSPAGE Wik 5H7 . Western-blot. [l ELISA $58#E WRm# 173,
1.9 RNA BB % Pt * S/ R BN —E 3k,
1.10 RI-PCR M. HTNV 76-118 Bk B KA Vercc-E6 MAHIEEL S RNA {9 8K, RT-PCR K W & 2401k
FBRSEMT .5 B FEH 4 21, Roasin 5 gL, 10 mmol/L dNTPs 4 pL, 3147 Oligo dT 1 uL, AMV RTase 5 u,
RNA 345 1 L, KB DEPC K T 20 pl., R 5If5 42 T T 2 b, 95 T K% RTase 5 min, W Lk R AR
S Taq 8§ 0.5 ., 10% PCR 8BWHE 5 L, 31 4 514 5 & 1 L, HIURLAE R Z LR 50 gl 3B kIR BE Y
57C, EHREREMBESHL M CTE 2C, EF BRI E R 1 min, 3t 35 ~#3F. RT-PCR Y H
2% 35 Qe RE B L R AT S .
1.11 ¥R ELISA(cELISA] ik CMA[7]3%{E.
1.12 REGEBREESEMSESM(RFLP)SEE #HEABR. M EARE M TR SAHR, £
WEBER BT, 76-118 BRE 2 1 Rsa T 45, 1 4 Hind I {55 R22 8k & — 1 Rsa [ £ K. 7 & Hind [l { 5.
HE B, £$F Rsa 1 1 Hind [l fE3y RFLP £ 09 A HIEE, B0 ALY 10 o B H: A8 Rsa [ 3 Hindll 37 T
K3 h i g S EOBERAY RT-PCR 74 20U IR T4 AR B R BRI i ik { PAGE ) R 1 F= S it 47 b 4, JE 4R 5
§
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316, H E A OB ¥ o145

ER¥., L 76-118 B R22 SReE VI F R AR AES B, [ DNA I5HE Marker fE TR S W, HRIERED
P BB E R, 21 76-118 R R22 BB UMES, EHEEE MR R RE.

2 H#R

2.1 BENRENRESHRE S IR TR EVEFSEFEN. BMERARER
EMFTMEHRARE HEEMEHEATEN. WHEISRATYHIT SDS-PAGE H %45
HET(E LD, 2K H S ZEFBEXNFFRAZEANBSERL, FREEEATR SIS
KO%M 13%, FFEASNANSODF 2kD;BERETES N 16%F 20%, 5+ FE
G349 64 kD F1 37 kDo, Western-blot R B, A EMSEEA DS e fr RS ME
EHBREORABEAK NS ER(LE2), RARZFYETEDEE . BEE#XATDRE
FiRRER Y, RSB Z EHiEE.

M1 12% SDS-PAGE HEHRFEFRETVESE
Fig.1 12% SDS-PAGE analysis of nucleocapsid expressed in induced recombinant bactena
1 SEFSERFERARESY 2. FAMKME 3. EAF Marker 4. SERSEKFBERESEZRLTY 5.2A
B#HHE 6. BOM Marker 7. ZHBHME 8 SEENKTGFEARMESEESY 3 SEA NSRS FEER
Sk 10 EHEEREE
lene 1. Fusion expressed protein of overal S genome fragment Lane 2. Proteins of E. coli BL-21 {(DE3) Lane 3. Protein
Marker Lane 4. Mon-Tusion expressed protein of overal S genome Iragment Lane 5. Protein of E. coli BL-21{DE3) Lane

6. Protein Marker Lane 7. Proteins of E_cofi BL-21{DE3) Lane3. Fusion expressed protein of part S genome fragment at
MN-terminal. Lane 9. MNon-fusion expressed proten of part 5 genome [magment at N-terminal. Lane 10. Proteins of E. coli
BL-Z1({DE3}

2.2 TIAEEHRFENAER 28450 kD 1 22 kD Ef-& #AFYAED I BRI R, B
ELISA (B4 1:100 By HFRS BHFMERE. WEeLEEN, AERSEARNIERY
T ek B9 T4 1:10 000, F M B EE9. HRSHFEERER, KBRS C AEER#.
2.3 RT-PCRIEFGER A FEEN HFRSV EHF AL ARSI 4 7, ERER,
30 EBSTA D, 36 B (S HTNV76-118 #R#l SEOV R22 #R) T H 299 bp &) H i DNA %4
L, & 3 BRI E(ALOIS HU. B9 R MR R M &W. HHBRABREEEN ST, X3
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Ha HFES WEHA SR EOE AR S B & EE > DR 317
%Da 11 2 3
ﬁ.l*—:.. :‘I‘:Vl‘1 :
66.2., M 2 Western-blot 43 HF ELEA BT 3% 2 k™ 9y
“M' -— Fig.2 Waestern-blot analysis of nucleccapsid protein expressed in induced recombi-
43.0— nant bacteria
31.0- 1. SEH4KRBREAFDSBENMER 2. SERSKABRETYS

RRBEHERE 3. 5 XEH NIRRT A BREW T 21E 0K 5

Lane 1. Expression product of overal S genome fragment reacted to patient’ s blood

17.5- serum Lane 2. Expression product of overal § genome fragment reacted to mona-

I clonal entbody Lane 3. Expression product of part 3 genome fragment at N-ter-

minsl reaceed to patient’ s blood serum

MW RS R, HU 27 299 bp 9 5£ 4, A1018 FI BO 28 577 bp IR W (B FRTiFHY
HFRSV ¥ RAEZRHA G ). S ATHESBFEEETMRERGETHET LAY WEF.

2.4 cELISA BN LI P/N=2.10 H P- N>0.10 AR 2 EIRHE, 39 T EH R
A 33 (& P IRAERR) TR AE, 6 (Y S BRI RiRERY BB,

2.5 RT-PCR X cELISA i MRS WA EREH LRtFEER, R EH 5 A RERF
A (24,27.31.35.36) AR NI N A4 ;:39 > HFRSV E%, 33 AW EE N K, 5B
6 ¥k RT-PCR ®&5 M¥E, cELISA # i 5FH¥E. RT-PCR B cELISA AR HEELS B N
100% 22 84.6%, —HFMEFEE N 84.6%, EFEEH86.4%,

2.6 RFLPABISMALSBIGRIEE M R | HEFERTSIEERSY MYt
20 1. BV B PAGE R4S R WA 3. 35 R22 7N 8 R4 TS E¥ERS 141 bp R
158 bp BYPI H BELR,, B R X 2 RFLPs #A 3 M B R (Rsa [ -SEQ); £3E 76-118
ERR S 6 (hHEAT 4 T FREHERT 141 bp. 127 bp F1 31 bp B = H B, 53X 3% RFLPs #5,
HAHUMEENA (Rsa I -HTIN); K& 6 (A (A16.H5.BS.R178. B 5. B BB R Y F.
F AT X T RFLPs I AR ERRA(Rsa [ -N),

2 3 4 5 & 7 s 4 1u 11

B3 Rsal 8¥ RT-PCR P73 (U9 8 & 8 54 ) RFLPs #R,
Fig.3 Restriction endonuclease digestion patterns of 299 bp RT-PCR products of 20 hantavirus isolates by Rsa I
2.HTN76-118 3.C4 4,545 S5 HRE54 &.R2 7.A537 B.LRlI 9,R27 10.Hubei 11.L99 12.A9 (3, Chen
14.HB55 (5.R22 16.Al6 17.HS 19.R178 20.%B 21.H% 22.B51,18.PGEM-7zf{ + )Hindll DMA Marker
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HHAE Rsa | -NBREHRNR Y, #— 5 M Hind [ 31X 6 S EERM 76-118 BEXR TR
Hi, &5 76-118 #1 A16.HS.BS B4 213 bp 87 H B, 11X 2 RFLPs 4 % Hind [§ -
HTN; A4 3 (nHERM R8I, 23 299 bp B FRHW(LE 4),

M4 Hindll 8] RT-PCR =8t BWE S EHTE
& RFLPs Bt =,
Fig.4 Restriction endonuclesse digestion patterns of 299
bp RT-PCR products of § hantavirus isolstes by
Hind [ .
1. R178 2. 8 (Lutai) 3. #M(Luyeo) 5.A16
6. H3 7.B5 4.pGEM-T=zf{ + )DNA Marhker

B 4% L if Rea [ # Hindll ZREE B S5 F, oG SR N 20 P BB 0 =4 .9 H(76-118.
C4.LR1.A9.A537.Chen.A16.H5,.B5) % HTN ;8 B (R2,R27.199.545 . HR54.R22 . Hubei .,
HB55)2% SEO B;3 ¥REESH . 2 20 N EinS F % 22 20 2036 50 B8 0) 11 BREAE 29 HTN
BI(A537.LR1, A16. Chen, A9.C4.76-118) 5 SEO &l (Hubei, L99,R22, HB55), 5 RT-PCR-
RFLP A RIGR—, 5 o iAMFEZ T REEH. B RT-PCR-RFLP 48,2 4~ 8&%
(H5.B5) % HTN B, 4 4~ #EB(R2,R27.545.HR54) % SEO &, 3 T EBR(RL78. & i . &5
FEESH(RE . '

3 itig

B8, &85 7 Al HFRSV iR A A RS IR, R AS e R sia
SERYHSHRANE. ASXMRENEENEP&S, “BER, BEEaX#E. HIL
ECERSTHEARKFMNRE ) B rRERRK. EES RN SRS e S R EE X
FNE., AFRAEBHF T RERK, WS EBLHFENEAAEHTHSEEMIER
AR, BAERETREE, BRZ LW R SREFRAMUE, 5188, KT
WEETTL 1:10 000, F AR RRFFA T HFRSV HIRHAGE WM. xFREN LKk S ER
FE (50 kDYFI N M35 S ZEE (37-612, 22 kD) RIEH A EMIEERTFT T, —EX
BHENZR, SERKEDIEERR, RARREEETERDT N K, FUEHTRES
22 kD HIRATA R SOKD L. 22 kD R4 TR/, REFEHH®E, EETRIAHHE.
HFRSV iR EF AR RN FE HERARRNMES ABEN . KEEAER#®
PEMERESHESN . APFN® M RT-PCR &M HFRSV M7t 5 ELISA &K IE
WE, ENEREN86.4%,. HNELEEFNHEER 5.4%. KEERRECHEZBIEH &
R E S, TR BIE B EE, BT rI# — R EES B, B, RT-PCR (K
cELISA EiE M For FRIiTRFRE,
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gam HEREAS DRSS EaRAREmFE&n RS 2N HR 3¢

%1 BB PCR/RFLPs) JOMAR 3 2 U M
Table 1 The comparison of genotyping and serctyping results

HH T Lk oS
Genotyping using PCR/RFLPs Serotyping
Rsal 441 Hind [ M40 Esal #4& Hind Il B¢ 47 i3 B Vi e S
Digestion Digestion Combined the digesting Ak E TR E
with Rsal with Hind [ of Rsal and Hind [l PRNT IFAT
T6-118B Alb 76-118.C4.LR1 AS37
HTN % C4 H5 A, AS537,Chen LR1
LRI ns Al6.H5.BS Alé C4
{HTN AD Chen
Lype) AS3T AR
Chen 76-118
R2 R2.R27.199, Hubei.
L99 545,.HRS \R22, L99
SEQ ¥l R27 Hubei., HB55 R22.
545 HBSS
{SED HRS4
type) R22
Hubei
HBSS
Als R178 RI78 C4 RI7S
H5 Lu tai Lu tsi HS5
zH BS Lu yso Lu yao Bs
{ Uncertain R178 R2
Lu tai R27
type} Lu yso 545
Lu tsi
Lu yao

W JP N RES R, PRNT 2P R E RN P ARG RS A RS IFAT SEE LR XX LRAR, F AL
o]

Notes: As being showed in the table, the results of PRNT were Trom Yu's report™}, and the resubts of IFAT were from
Ke Zheng et af .[%)

HFRSV BEMERIR, R THH. EENHERM HFRSMIEFRBTAERESR
M AX—FATSRT. ARFMNMEEFERT RS, REERHREBERHNEE. X
RT-PCR-RFLP % HFRSV A BB/ EFREU 0, 1o RN B L, sk Z A REMF
WY, RN BB RS, L EB NS, AWRAER AR SS T, 28
FREEEFENM AR GL ERHFT AR, BT ¥ BT EE_ BRI A#T -4
YifE RFLP 1. —4SRUIH R | R4S R EHRST I HIN BM SEOR; —# MU H
Hind[l )R B R Eseh o B HTN B, SHERRRE, A URER,. SRELERTTR, £
P58 RT-PCR-RFLP #H H: S M4 Mn A5 R REHRBH TS X, | RFLP M4
IRy 85% (17/20), I BB A By 55%(11/20), BIH HEHH 30%. BRXHERY
FERETHERFLERSHERRESTEIERRKBHEITEL, X3 RFLP %8 mW /s, 31
Wk, T RFLP R4 H R, RyERE AE, Br A F 8T HR R,

H RT-PCR-RFLP ¥: % # H HFRS & & A JLf EEE £ 45 8AT 20 M EHIET 0,
HAZD TSR, #FEe T EMMERANE. EFRIB.B85.8HB=1"
FREMNBEHMHEA, BRAFEERYRITHEETTREE TEIER, R HER T 0 RS =R
TR FE, PR ER T RRRAE EEH#HITZF.
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Studies on Preparations of Nucleocapsid Protein Recombinant Antigen
and Genotyping of Hantaviruses

Tang Jiagi Cao Min Wang Changjun Wei Chunbac Ye Chunyan
( Military Reserch Institute for Medicine and Technology of Nanjing Command . Nanjing 210002}

Abstract Two groups of primers were designed according to the gene backgrounds of prototype
virus of HTN and SEQ serotypes and corrected by computer. One group of primers was used to
clone entire § genome segment and partial § genome segment with respect to N-terminal. The .
two cloned genes were fusionally expressed and non-fusionally expressed by T7 system. The non-
fusionally expressed products whose working concentration were 1:10 000 presented a good bio-
logical activity though their vields were lower than the fusionally expressed products. The other
group of primers was used to establish a method of RT-PCR to detect RNAs of 37 virus isolates of
HFRSYV, 2 positeve standard viruses and 5 negtive controls. On comparision with that of
cELISA, the detecting rates of two methods were 100% and 84.6% respectively, the coinciden-
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tal rate was 84.6% while the former had 32 15.4% higher sensitivity than the latter. The typing
method of RFLP was set up by digesting the PCR products of 20 virus isclates with Ras [ and
HindIll resulting that 9 out of the total were HTN, 8 were SEQ and 3 were not determined re-
spectively. The same 20 viruses have been previoushy typed using serotyping method resulting
that only 11 could be typed successfully, showing a high consistency with that of RT-PCR-RFLP
method and a 30% lower typing efficiency than the laccer.

Key words Hantavirus, Recombinant antigen, Genotyping, Restriction fragments length poly-

morphism {RFLP)
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