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o OE: B IR AN R 6 & R A B SR T KA E (Aeromonas hydrophila) Wp3 &
#h. VAR 20 DNA AR HINEE G W A E (OmpW), Z 2K H 2K 4 865 bp, FF AKX HE4E
(ORF)# 615 bp, 5474k ATCC7966 4 OmpW B 49 B B4 4 99.8%. R4 ORF & 7%t 314
¥ 3 OmpW A3 AR S A 7 5] F% 36 A\ B R X #AK pQE30 ¥, ALK MATH, 2FFTREHT
A 247 kD #94 His AR5 49809 E & @ His-W. Ah@SEaLAE s PIFEanF%
ELISA AT 2= ZIFa R A, LA T E A RFETF AR, RAFLHZALETEPCROTE S
KELALR IgM R R A KFEN, ERETFTLAEA MR ZEHRE ST Ea4, LPIKK
JE IR A2 pgl/g)h = @ AR £ F R E(P<0.05), SRS TG TIEE & =4 RIF0 o B A
JF ERRARARR AR, FA SRR, RPBEER T, RE LA T HTHELEARFRZK
P E(5T%86%), 4RET, TUEKALREIIBEEG W THEAL G L KA LRHARLEDT
BATE G .
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Abstract: The complete gene sequence of the outer membrane protein W (OmpW) was amplified from
the genomic DNA of Aeromonas hydrophila Wp3 strain which was isolated from grass carp suffered
hemorrhage. The OmpW gene was 865 bp in length, containing an open reading frame (ORF) of 615 bp.
The cloned gene possessed high similarity with that of the standard strain ATCC7966 (99.8%). The se-
quence encoding the mature peptide of OmpW was amplified and inserted into the expression vector
pQE30. The recombinant vector was transformed into E. coli, and a 24.7 kD recombinant fusion protein
His-W was expressed. ELISA analysis of the serum of grass carp immunized with His-W showed a
positive immune reaction, suggesting production of the antibodies. Total RNA of the head kidney of the
immunized grass carp was extracted and mRNA level of IgM was analyzed by qRT-PCR. Expression
levels of IgM gene in the immunized group were higher than those of the control group, and significant
difference (P<0.05) was found in the lowest protein concentration group (2 pg/g). These results showed
that His-W was able to efficiently induce the immunized grass carp to produce antibodies. Protection
experiments showed that the immunized groups had higher survival rates than those of the control
groups (57%—86%). This study suggested that the recombinant protein His-W was a candidate vaccine
for grass carp A. hydrophila disease.
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W& K S B MU TR (deromonas hydrophila) b *E % (K
FIPET, SRIBSMEER SRR, b —KrER
PR ISR R TR . R KRR R AT g | A TR
PR R EMOMAE, & 20 Hhad 80 AR LIRS
BHE ., FEHRE. FE L RS INE LS b
FRIH 02T R VEPIR W B R R —, 4K SR
BN T A e B AR AR BIE ST R B K R
L T AT SO T R TR BORE bR 20 o X B 2 F
MVERY, A7 7 3 DR 2% 5, AR A R A A B Sk
2R A G 1 i K R T T R A T
L SRS, BARS LA AR RS
i, HUAAEEARZA, MBnEs. Zxffh
PR A B ), BRAFAE 01 52 5 738 1) KUK, ) 1) g
TR B T A2 2% 1) IV TR A R ) 2 G A R AR A Ak
o DA TR Y B v R N — A B A IR AP L
JRE R AT B RN, BABURRE . PR IR
TP PSRN A AP A, PRI A Ay 30 47 52 v b
R AL

AR I (Outer membrane protein, Omp)Jg& 4% >4
TG B v IR 1Y 32 BE 254, 40 ) s . P
BUERF A Y G Oy A EEER . ok
W A B 1) AR ER LA R AR S I vk, TR AL
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IR s, JEnT 5] & il sy, HEA FF
IR 2 Y G 98 28 SUOR AP, o — i 7 1 e ) O 4
PEPUIRTO PR A R A AL T Mg K B T A1
1 A (OmpA), LI PR G 1SRG vl 5 9
AN [R) IV Y ) g K LR TR RS S, T M AR
HEL ARG S8 5Pk, I AT RE A 8 7K <M e Y
PR, AR RN TREREN
Omp B A REF R RME . Khushiramani 75 K
FFARIH2RI5 T OmpTS H [, A8 B B fif ] i fifl = A
PUAMEEE 1 OmpTS MY sl ikl i 5 55 R
J A% 2 3K & B8 AR A5 W8 K A M TR 4 A R B
OmpA, Western blot 43-H7 7R i H 414 11 7] 5404k
G, UL HYU RS &0 A A, HikixEd
B AN A — i P S B A VY, N AR
MEK M J-1 AR R R IR 4l Omp3s,
P T ART R A B, ZBUARRE R I AE -1
AR AE P 169 22 B AN T) L 5 78 g g /K S U P
MR W (OmpW)h—RMALEH, & T/
HINIEEE FH 22 % (Family of small outer membrane pro-
tein)!"”), F 200-230 MEIERRAL K, "TIEAH 8 1 B
P& SRR IEE 254 . P Bl g K P S - a4
FAME OmpW [ A7 A T4 22 IR IAVER, i
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W Vibrio spp., KIGFF & Escherichia coli, V011K
Salmonella Typhimurium, < % Aeromonas spp.
07 LT INFER OmpW B4 8 £ 58, OmpW 3
AR T T A C AR, BA R Y S sk HL
BN ORAE, WA e R T, 6T
FEKSEME OmpW HIFF M AL W, Maiti 55
(2009) K s b 1 WE/K M OmpW JE[H, TESE
OmpW 7313 T~ K HB M v b EL I 1) AR X DR ST
WOHIZ S AT TR s s e,

TR I ZE AT T AR SR B Y T R
T — o AU AR B I A9 B A Ly
BB - RBURE Wp3 Bk, S/ERAEE S
16S rRNA FIfENERE B MV 507 HE DA 455 Jhy g 7K LR
TP, ABFSESERE TIZ BRI OmpW JEDH, il 4%
H AR IR AT SR RPN, B g K SR
TR A TR I B 8 e ) B Al B A

1 MRS

1.1 i ER. BEREMRR

WK R R R BERR W3 TRIR AR S0 5 4y
B SE SR, KRR E. coli DHS0 Fil M15
i E T A S50 2 ;. RIAHIBTRCAY pQE30, 32
[ 1Bk pDM-18T 4 H TaKaRa /A .
1.2 EgFRR T

JT ki DNA i B 50 & A e 1l Wi R & o
Omega 2 &) 7= it ; Trizol reagent A1 Novagen His Bind
HH ikl & 3 Invitrogen 72\ ) ; ReverTra
Ace-a-® Kit lJ H TOYOBO; EX-Tag DNA poly-
meras ARG VIE§IG H TaKaRa 723 H]; Power
SYBR Green Master Mix Il H Applied Biosystem 2
A]; PCR =W AR &4 H V-gene 24 Fl; T4 DNA
R A Y TR A F P & ; RNase Free
DNase [ lJ H Promega /~Fl; AHFREF4EZRE . BT
His Jdt . B S AL R bR L 1 £ 5T BBTik . DAB
W e A DU EAY) TRARA A &
PURT AL A S % A S ORAE; BRIERE . DNA
73¥ Marker, 70 Marker F18f A 58 444 5
(FIA) Sigma F-5506 W4 [ M g AEE YA R A A,
e iR A 7 4 B i)

1.3 SRt 56K

HAE GenBank |- B85 55 A g /K <8P BT 35 R 41
£ JFFI(NC_008570)", FIH] Primer 5.0 #fFi&315]
Y PL. P2 LUY ¥ OmpW FER 4 FF . RAEY 1
FH OmpW FEH ¥ 53159 P3 (5 A BamH 1
HLE)H P4 (A Hind TV ), P88 BRUIKIF 31
Sl H AR T A EARARA R A, 51975
W& 1,

F1 OmpW F#E5REHKMEE. qRT-PCR #;0
IgM ERFFTARIEIH

Table 1 Primers for cloning and expression of OmpW

gene and qRT-PCR of IgM

Primer Direction Sequences (5'—3") Size (bp)
Pl Fwd TAACTCCGCATTCACATCC
865
P2 Rev TAGACACTATCGGCACAAGG
P3 Fwd TATGGATCCCACCAGGCTGGTG
ATATTC 571
P4 R TACTGTAAGCTTTCAGAAGCGA
¥ TAGCCGAC
GCI-F Fwd ATCATCTCCAGAGAGTCCAGGG
176
GCI-R Rev GGCAACVACRTCATTGGAGTAG
TC
EFla-F  Fwd AAAATTGGCGGTATTGGAAC
274
EFla-R  Rev TGATGACCTGGGCAGTGAA

Ve FRIZ R
Note: Underlined nucleotides are restriction enzyme digestion sites.
1.4 OmpW EFEMTESFIISH

g 7K S P Wp3 DA R4 Fh T LB 3557 2
1, 28 °C 3% 18 h, HXU 1 mL TR ¥ 2 U3k R 4
DNA, HAREAES BRSOk, $2H0 3t
[K1 2 DNA £ 0.8%5 AR WHE e FL UK A I, —20 °C fR A7
#H.

DL Wp3 B BRI S 4] DNA A, DL Pl
F1 P2 K5 Wit AT PCR Y . R4k R: 95 °C
7 min, /il A Ex-Tag fi§; 94 °C 1 min, 65 °C 45 s,
72 °C 2 min, 34 NMEFR; 72 °C 10 min. F 1%30E 5
EERE LKA PCR 729, YI'F BB, FHIRE Ik
IR & T, [P 3% 42 F ok pMD18-T JIf-4%
K DHSo BRI SZ S A0 HL, WA T35 2R
HEKAmpHAY LB i I, 37 °C Ki5% 12-16 h,
PRIBCAA VR R T8 Amp' 9 LB IR RE S5 3k h,
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37°C. 200 r/min #& IR, B 2 pL FWE#HEAT PCR
Y, BAME SRR B AR T AR T BRORAE R 2 |
J¥ o BUAifir 44 K pT-OmpW

FIHEAF VectorNTI 6.0 A= 415 5. 3% NCBI
(http://www.ncbi.nlm.nih.gov) . ExPASy (http://www.
expasy.org/) . SignalP 3.0 Server (http://www.cbs.
dtudk/sevices/SignalP), DNASTAR #7754 K JF51 §f
iz, ORF MEWE . JmAd 2 SR 7 9 HES: . Prlidhmn
A & R P A 4 58 3D-JIGSAW  fik 55 4%
(http://bmm.cancerresearchuk.org/~3djigsaw/), 5
Ji% pdb SCAJE N Swiss-PdbViewer {4 Fl RasMol
A, AT R
1.5 ELHRHK pQE30-W HIHIE

LW pT-OmpW ki, DLz FUkiAE IBAR, P3 .
P4 5P T PCR §HY . SO 25 AR IR 1o BRAEHE
e HL VKA PCR 74 Itk PCR 74, FHBR
FIPER YIRS BamH 1 Rl Hind TIIEFT O YIIF401L,
pQE30 W2 [F A AUHGYI FI4liAL . 42 pQE30 5 H A
By aitk =Y ] T4 JEREIA R EE, i
M5 R BREAZ UM, VR4 T Amp' 19 LB P4 I,
37 °C H53% 12-16 ho $RBCANHEEALF T Amp'
I Kan" ) LB W R3E IR, 37 °C. 200 r/min §i &
IR, PCR %E5E, AR A .
1.6 FAEER His-W HiFSRIE. AL 58N

W 5 B AL TR pQE-W 1) M15 I HRAZEFN T 3 mL
LB ARG FR 3B 3% 12 h, T 1:100 F4 Tl ik
AR, TFEIK OD {HIk 0.6-0.8 A ZE W By
0.1 mol/L #J IPTG, 'S 4 h, 6 000 r/min &5.[> 5 min
WA R R, F PBS ¥EI% 1| K, H PBS EEIMA
0.2%1) TritonX-100, SCIEZERRL 3 WK, K F i 2
RS WO VK b, EAT B P I E (Time: 20 min;
pulse on, 8 s; pulse off, 8 s; Amplitude, 75%). %
e WCRETOUE, & A7 A 0 R 1) 0 D€ 28 0o R U —
(50 mmol/L Tris, 5 mmol/L EDTA, pH ¥J % 8.0)F1¥k
YW (50 mmol/L Tris, 5 mmol/L EDTA, 2 mol/L
Urea, pH 8.0)7r ¥t 2 Wk, MR EEIRE.,
37°C.200 r/min PE4% 1 h, 10 000 r/min 25.(> 20 min,
FRAPIE . FIH W E M (0.1 mol/L Tris pH 8.0,
5 mmol/L EDTA, 5 mmol/L Cysteine)i&#r 2 ¥k, HFK

http://journals.im.ac.cn/wswxtbcn

16 h, M5 HREA % A Novagen His Bind 4ifk
W S el e ik 4

afifb 5 i Bl 4 28 SDS-PAGE HLJk 5 DLET
HBILEEE] 0.45 um WRSFRLF AR WM L, H B h
JE 10V, 25 min. K b R 2T 4 v 5 7 35 P 4 1A
1.5 h J5, S&J5 APt His IgG (1:2 000 #B)Fy
HRP FRic £ P %R 1gG (1:2 000 7B 76 = L 4%
7 1h, FJ5/H DAB (A7) & B,
1.7 BAEA His-W HRESHETLR

DIATE 25-30 g WA R GpEnt 4, 7E/Kikih
T IR — SR EAT e G . S [R] K TR 4 FE
28 °C-30 °C, #FZ A LI 5 B Aanim
BIEF XTI, Sedsy 4 4, EHAEEAE/
R E) T H R 2. 4. 8 ng/g Mias A4, &4 20
B, B fadiMgd i Eg 4, A PBS Wikl &
AR, 58 RFY 3 [OR 78 24k 7 58 4
RAL, WS 0.2 mL/E. %% 2 JB)E, FHAHR
A2 PR IR g2 1 W A0 Sl A Bie 2 Jil A in o
a2 JE i R R 2H R B 3 R A0 LT

TnaE s 2 JAJE, AR TS 00 45 R H 2 8UE
WA TH0RE . R BRI 6x107 CFU/mL,
RS 0.1 mL, WE 2, FHALFRKE ST
R, ST R TR R YR (Relative
percent survival, RPS)AY 2> 2 2 R 122
. BaRE AT HL

AT R -

1.8 ELISA MEHIARE N

X Ex A ELISA A 5 kgt 4712, ik
T e His-W LA 15 mg/L 146 A0 8 T i b ple_L,
4 °C B WG MBI AR VR BES 3 Ik,
ARG RS 37 °C BHPA 2 h, VEBPEL 3 R, A
T4 0 IV (1:200 5 RE), 37 °CHEE 1 h, Tk
WPERE 5 IBRER L RGEEWIT; FImA b
IMLYE (1:10 000 f5H5 ), # M8 L — BRI F R E 5
VR VT 3 K IR A HRP [ 2E 4% 1gG
(1:32 000 f5H5 B) T EEbRFLH, % Bk Sk AT &
AyEd. H TMB WA % {4 20 min J5, 0.5 mol/L
H,SO, Z 1k & 3% 37 B 78 B 5 {3 (Multiskan  Ascent
ANEDHEEE OD A, WEZS AR, REER y 1

RPS
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KoNFEEE R (y=2.1 BRI )P,
B bR A ODIA

"Rk A oD
1.9 SRR AESE PCRIEMES IgM mRNA

WIEH A IgM FEHAY ORF HEFS, &it59
GCI-F Ml GCI-R ¥ ¥4 %5ifn 1gM ZE[H . Ll EFlo fE
HNSHERE, Y5194 EFle-F 1l EFla-RPY
(P3N ILFE 1), u%éﬁﬂﬁ cDNA JHHT, 435 F X
WG %t 5| ¥ 7F 3% 8 PCR {¥(Bio-Rad) |41, PCR j*
Yoyl 2%B5 BE W e e r vk, B L H Y A B
i3] pMD-18T H, ¥ . $LHUT K. DNA, H
SAN 3G EE TR MR BE IS BORE DL 10 A5 A% LA R
(107°-107"° pmol/L), Fr3RAY & IgM B EF 1o 5K Y
B T BRI 4N pT-1gM B pT-EFla, Trizol
TR R HR e B R A Sk B 121 EL RNA, X
SR cDNA,

S G E & PCR A Power SYBR Green PCR
Master Mix i 7] & 7E ABI7300 7¢ )¢ & & PCR X I i
7o 20 pL PCR WA RALE: Btk cDNA 1 pL,
Power SYBR Green Master Mix 10 uL, 5|4% GCI-F.
GCI-R 5% EFlo-F., EFla-R 4% 0.4 pL, ddH,0 8.2 uL.
P4 55 °C 2 min, 95 °C 10 min; 95 °C 15 s,
55°C 30's, 72 °C 30 s, 40 MEH . SOCIEARE A
72 °C, PCR 455 it th 4, LI ORARe ey
W, BARERER 3K, EXTEIYBCE B R
[ R AR B X 5 | D 4 G303, A5l DA 10 5435 L
Fi B pT-IgM B pT-EF 1o UKL (2—2x 107 ng) M A5iAR
bR L . T bRk i ME R B P KT
0.99, Jf HXJhHY PCR 9" MR IITE 90%—-100%Z
], F 27k Cfl, THE e A Sk
IgM mRNA AHXf T2 (ARG, 4RHTY
{H+hREZEF IR o F SPSS 15.0 B Xf A [ 41 18] i) 3
R ek A8 AT BRI R T 224007, 24 P<0.05 B¢
h SR

2 5R54H

2.1 OmpW EEFEBRE. FISSREWTN
PCR 4" 43K 5 19 OmpW JEPH 41K 865 bp, 741
T & 5¢ GenBank (Accession No. HM114316),BLAST

© P ERFRMEMT RIS ﬁ’iﬁiuﬁ http:

BRI AEF Y5 GenBank b B 1 K K B H
ATCC7966 H#E(NC_008570)H OmpW K[l 1N
99.8%, 5 fili % 5% K AT & (Klebsiella Pneumoniae,
AP006725) . # [& #7168 #T B (Citrobacter koseri,
CP000822) A @l % 1 N & (V. parahaemolyticus,
GQ433372)% 19 OmpW JEH [ [RITEMETE 71%-81%
], OmpW ZE[H ) ORF 4 615 bp., 155 JIK Tl H: 2
T B T 21 A2 SRR 5 6 il — B W ik X, L
55 KA L RERAE . OmpW ALKy 184 N FEIR,
TRk 23.31 kD, DNASTAR i & 71 2 ik
BIETRA 13 A XIS R R A,

T 15 B BCAIR P 91 2 22 ) 3D-JIGSAW IR 55
AT E R LA, AR E R OmpW Tl 8
A BB A — A EA s KR S5 (1),

1 RiF3D-JIGSAW 2 FE L B /K S E M E OmpW
B 25 ¥ iR B

Fig. 1 OmpW 3-D structure of 4. hydrophila constructed
by 3D-JIGSAW program

o 2t o3 B B-ITrS;
BRI,

Note: Magenta: Alpha helices; Yellow: Beta sheets; Pale blue:
Turns; White: Other amino acid residues.

2.2 BHFTEHAEMEE. Rixdw 580
PLE 4 OB pT-OmpW HAR, 514 P3. P4 ¥~
HEFRAT ) F B pQE30 40 Bl 2 WLl Ji5 3 422 9154k
M15, fifik EARIK AR pQE-W., #5iF ik 4 A
RN TREZ PTG 3R, FESTEARN
25 kD W H 500 (Bl 24), 50 F R AR K&
PSRN TR R MM L pQE30 =5 BTk MI15
DRIRR 35 At AR I 45 o B 75 D R 5 - e ik I
AT, R R B AR AU T U, 78

W ffA; Afdsk HEe
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AR R, TS E A R AR
Fik, MAEARMRLSE R E VT, R
VI, AR RS (B 2B). 4
1 H 403 Western blot Z34T, 7E43F 29 25 kD 4k
WL TR A sc A, ST EAE N His-W
o3 F i R/MEFRF (B 20)
23 RAAEH His-W ME&MEERIPER

FH 3 FhOREIF R His-W oy s fh, 4 IRy
14 d JEfinss e 1 k. IR esE)s 14 d, HgKSK

& 2

PR PR R AR WP3 HEAT I R T S R, & Ay
B B R 11(64.0%—78.5%) . RIS 11T
TG OLILER 2,
2.4 ELISA &N E & MiEH ik

N FH A4 ELISA J5 46 I R e il o 4% f e 4l
Ha A4 OD HILEH KT 2.1, AHE Rz
S, RIS A T AR . A e LSk
RE 2 JA G M O Y T 1 R E s 2 AR
WA, TR 2 pglg MR Fe e (35 3).

M1 5

M2

- —20.0

14.4

RS EB His-W IRz, AU RERMEST

Fig. 2 Expression, purification of the recombinant protein His-W and its immunogenicity analysis
A, B: BS54k Y 1Y SDS-PAGE 430 #r; C: B4 & I Western blot 730 #r. M1: 4 |4 Marker; 1, 2: RS 5iBFSHIERN TIRA:;
3 WM 4 AR RS EE A 50 JRACSRA; M2: His #1714 Marker.
Note: A, B: SDS-PAGE analysis of the induced protein and purified protein; C: Western blot of the recombinant protein. M1: Protein marker;
1,2: Non-induced and induced engineering strain; 3: Strain transformed with control vector induced; 4: Purified recombinant protein; 5: Hy-

bridized band; M2: His-tagged marker.

*2 FEAHOmWREMEBHESRFMGFEER

Table 2 Survival rate of grass carp immunized with His-W followed by A. hydrophila challenged

GepE /I

Immunogen/ Nﬁlﬁﬁ%ﬁ ﬁ{ﬁ%ﬁ ﬁ [GES . ﬁ'ﬂ‘ﬁﬁi‘f‘ﬁ
body weight (ug/g) o. challenged No. survival Survival rate (%) RPS (%)
20 18 90 86
? 20 16 80 71
20 14 70 57
¢ 20 16 80 71
20 17 85 79
5 20 15 75 64
Y=E
Cor?;r(lii ioup 20 9 30
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#* 3 EfMFEE Elisa Hikia s R

Table 3 Elisa detection of antibody level of the immunized grass carp

N 25 194
it 2 pglg 4 pglg 8 ng/g =2
Sample Control group
—HJi2 J% ODsso . _ 0.501+0.008 0.520+0.009 0.998+0.011 0
The ODgs in two weeks after first immunity
—%J5 2 i ODuso 1.450+0.005 0.831+0.006 1.231+0.004 0.101+0.003

The ODss in two weeks after enhanced immunity

2.5 LR TEE PCR &N IgM mRNA 7K E

R 7 B PCR 5 I A 5 £ 3k B 1gM i) 5%
S, SEREORNERGRE 2 JE 3 AR R el
(2.4 F1 8 pg/g)lf) IgM mRNA /K V-3 25 T hf HaZH, A1
X 235 i (e g 2l /0 IR 2R ) 4300 R 10.6, 7.8 il 8.9 (]
3)o I SPSS 15.0 B4 %f 22 2H 15 %oF R 2H 1] 1) 3 PR 3
KA TR R T 225007, WonEdl 2 pg/g 5
25 VA M 22 55 (P<0.05).

—
EN

—
N

L

—_
(=]

(o]

2 _ ’J_‘

0

0 2 4 8
EESRA

Immune dosage of recombinant protein (pg/g)

IgMI¥AHRT 335 B (B e 2/ % R 2H)
Flod induction of IgM (immune group/congtrol)

B3 2Rt E RS RE A IgM M RIEE
Fig. 3 The relative level of IgM of the immuned grass carp
calculated by 272" method

3 it

OmpW | IZAFAE T H# 2 [RIAME R, A9 o,
IRNEEH) OmpW EAT RIS ) fo e S v R R s, HEWT
HEA 3 AP U (g 7K Ao i 1
OmpW HYHFFE AL UL, Maiti (2009)%F M5 11555 4t
Wb BT — AR VR K SR B, it T — xR R
SIYE R TERE TIZH ) OmpW JEH, FEH T 1
MR E NI 42 FORTRI B, 2558 BoRbR T —Fh B

(A. veronii biovar veronii, VTE338)4}, HAxHHIRE
PHE R R ST . Western blot ik 7n A1) i 25 4H Bt
B OmpW il % I HTARRE 5 0L 42 Fh a7~ AE i
B 52 17, 6H] OmpW AT BE < 2t 1 Ja 0 3 ) £
PR,

AW B T WK Wp3 B RE Y
OmpW JE[H . B H s A5 BUNZ R A iy T 2R
H 8 A~ B IrE A — > HA Bk HEAE 451,
HRIGFFE OmpW 1ZE R AL, X FhZE5 44 A] g A F
TV TG AUZ Z A i — A B Tl il SR>
AEESME, P/ NGRS T g%, i DNASTAR
P2 PR PE, ZRG Rk L R AT K vk
KU RARE 3 iR bR, ARYEA SCHE B ROE LY
KFR, BIYEKME>0, PREAE 50, Kl &LE>1
i, TR AT 1 AT BB KO, AT HEI Wp3 I RE
() OmpW AR EILRRA 13 4~ IX I AT sl bt Ji 26
A7, Vi AR 11 EL A 0 ) S s TR Pk

AR HEAZ R B RBEH A EA
His-W. ELISA 77 i /s 4812 5 241 25 1 e g Jm i o
g 5 His-W W2 M, sz EAHEAE
AR R R E, HA Pl 2 pg/g I GRE i i
PR o 1gM o — e sk i, 5 e sk
EEBEMN 5%-10%, AREAPRS AR, &
VR AR TR B 88 10 25 TP e e R B B, FE LR A 4
J0 535 0 v e AR, L SR KO S PR A B
YRR G5 22 B 7 e e S P A 8 R A R B P02,
Z O INH 1gM J& BB S BT HAT i o — g —
SRERRE . B IgM AL R R
FIKBI D ARBFSE ] qRT-PCR 5 ¥ 46 25 £ 1gM
mRNA, Z5R B/R& R4l IgM mRNA /K31
Xof REZH Y 5, HLA DA et 2 ) 7 S K P e i o
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