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Development and effect evaluation of a vaccine culture
medium with high antigenic activity for the prevention of
porcine edema disease caused by Escherichia coli based on
response surface methodology

ZHANG Yangyang#l’z, WAN Qiang#3 , NIU Dequan’, MIAO Sen’, JIANG F ufeng3,
LIU Xiang’, QU Xiaoying®, ZHANG Jumei’, CAI Zhihe’, CHEN Bo®, WU Qingping "
1 College of Food and Biological Engineering, Shaanxi University of Science and Technology, Xi’an 710021,
Shaanxi, China
2 State Key Laboratory of Applied Microbiology Southern China, Guangdong Provincial Key Laboratory of
Microbial Safety and Health, Key Laboratory of Agricultural Microbiomics and Precision Application, Ministry of
Agriculture and Rural Affairs, Institute of Microbiology, Guangdong Academy of Sciences, Guangzhou 510070,
Guangdong, China
3 Guangdong Huankai Microbial Limited Company, Zhaoqing 526238, Guangdong, China
Abstract: [Background] Porcine edema disease caused by Escherichia coli is a major disease
attacking pigs. The existing culture medium used for vaccine preparation has a low cell density.
[Objective] To develop a vaccine culture medium with high antigenic activity for the
prevention of porcine edema disease. [Methods] A commercially available vaccine culture
medium against porcine edema disease was used as the control. The response surface
methodology was employed to optimize the composition of the culture medium through
single-factor experiments, Plackett-Burman (PB) design, and Box-Behnken (BB) design. The
optimized culture medium was used to culture the E. coli eliciting porcine edema disease, and
the antigenic activity of the culture at different time points was evaluated. In addition, the
inactivated vaccine was prepared and used for animal immunization. [Results] The expanded
culture of the pathogen in the developed culture medium showed that the viable cell count of the
strain reached more than 5x10° CFU/mL, approximately twice that of the control group.
Meanwhile, the titer of the inactivated vaccine reached 1:140 000, and the antigen protein titer
peaked at the time point of 9 h. [Conclusion] The developed vaccine culture medium
significantly improved the cell density and antigenic activity of E. coli causing porcine edema
disease, providing technical guidance for preparing inactivated vaccines against porcine edema
disease.
Keywords: porcine edema disease; response surface methodology; vaccine culture medium; high

antigenic activity
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PR AR TR TSR RS R K e,
HhRg K i RH R BOE AR 32 3 2 R .

H R X5 48 7K i 18 388 T B 22 4 T 4t
A R BRI B e BT TR 24 1 o 43k H
fi ™ B A A T AR TR ) B 7 SR 58 P i 2
3 D T 38 AP 0 o N 28 ) it gt B 22 4 A
THRERT, B AT E N AN X K AT R R T
K ) R EA A P ISR R AR
Wrapge o s ape . DNA M
e YA A R e T U
SR A TR i 92 1 DR AT | o e A
JI o34 T S D0 A R i A A R A T 9 Y
FEEEPE . H R4 TR TG 2 R TS AL
IR R, (ELIH IS TR T B0 TR 0 ey, 2
B RICR AR B 5 A , PRI T AT 53 T bk () 4
P, LU 8 2 5P R = SO i A LAY
TP o H RT3 B R B 22 D 1 RS2 iR A
i(tryptic soy broth, TSB)}: 72 5& , £74E A= K it [A]
KB EAREFEAL, HIMNAG P 5
BIPEA 1%, ERLH T X6 A8 7K vl I A o7 v R
FEETF R AP T 2k IR R ATE LT

ABIFFELISE K s KA BIFSE RS &R, i
aob AL DRL R R i) 1 TR ) 3 1 B R R
IRk, LU m IR . BRI As, il
A 7K I K 92 SR AT S8 By, DA T AR A
DRI A B 3 I 33 A 3 AR 45 2K

1 HE5xZ

1.1 ##

AW i 4 K s 2R i A T (L 3 B
0139 A, FRFFHMIER: F18ab)lL A A KAEK
SRS A A R, R AE T R
BHEABRAF

TSB }iFedk . JEME K G MR (tryptic soy
agar, TSA)REFR3E . (A KIRIIME B A4

WRHCARA R BEFR A, EN AT K
BT RE K I B 3R 5L X IR, N B T
MW om B KM K W % W s TMB
(3,3',5,5'-tetramethylbenzidine) i, {4, . TMB & {4,
2k, BigE S KRAEWHARARAE; HRP
(horseradish peroxidase)bric A4 B 1gG HLA
WRRE W Ry, A T AR TR A BR A .

RIS PPt 4-6 R BALB/c /N,
K 18-25 g, BhWRIE AT AR stk EYF
AN, T REREBEUE YR TR 22
RIS 5 . GT-IACUC202208101,

SRR 2K E A, HIRAYAMA A
s TAES, A ARBKBH A RA A iHE R
ERFRAE, T ARAE YR A BR 2 |l 5 B,
TR CHR (RIS IR A |] ;. SREECE pH
i, BRI A TR A F
1.2 7
1.2.1 FhFi&E&

W V3 R DR AT B9 58 7K i K FF T T ik A
—80 °CUKFEHRILL, fl ISR HEMIATE TSA 5
FrHk BT S XL SO 37 oCHEIR G FR4H N
BiFR 18 h, PRHUCR I TR 2 ORI 1Y) TSB
Rege s, F 37°C, 150 r/min 54 FH55% 12 h,
W PRBCA B TSR S% 12 h ISR, 2% (B4
FOR A 2 TSB KigR ) =Mk
i, F37°C. 150 r/min 5 T3 10-12h &
ODgoo (HIAF 1.2 L&A Hl BLF UK o
122 HERZEENE

BRI A 2% (RS8O i e e 4270 T
Bl IR, F 37 °C, 150 t/min 500 R 1533
10 h, %R 1 h B, FI AR O E K
1Y) ODgao 1., F R AR EI A 000 52 3 TR 4
123 BRZRRAE

Fie B TR AR A R 8 1) U B 5 B 0 A
AR TEREN . 2R R RE . R . BRIRE
BRANGALEN, XTI IS BB SRR 4y DL R AR K
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pH AT — AR i, & Ut 730 -
(D) 24K/ 7. 8. 9. 10 F1 11 g/L; (2) Bt
¥3.4.5 6MMTgL; 3) 4FNEK3., 4.5,
6 17 g/L; (4) #iZiHi3. 4. 5. 6 M 7gL; (5
BEERE P 1. 2. 3, 4 f1 5 g/L; (6) FAfkaN 5.
8. 10, 12 f115 g/L, pH1HH 6.6, 6.8, 7.0,
7.2, 7.4 F1 7.6 i FHEEHRA A 4R 15T
AR 4 : 96 FLAR H RELINA 200 pL 1B SI R
FERhESFRIE 3 P47 37 cCHHIERFE, B/
I —IK ODgyo fl, HLLIRG IS 20 h LU L, 254l
ANFEEAF T R A K i 2R
1.2.4 Plackett-Burman i{ 3% (PB iX18)

R F R AR E, DARKSEPER
ODgo ft KAE RPN F5 45 , I Design-Expert 11
BRI AR . (B)EEREK . (C)FIF
By (D)Y#IEINE . (E)BEIR S ARSI B4
6 PR RIEN BN ZE PR, ikl 6 4~
SO AT R TR A B ELAR (5 5 )2 i
FHAIRIER 3 . PBIRIRN R 54 FE 1.
1.2.5 sBEMKIALE

H A PB 50 18 B X8 I T T TR 2% L
A WEZW 3 AR, AR O AR AR AL
Jrm S, Bt B, AT 3 1K,
i M 7 TG 00 A5
1.2.6 Box-Behnken if3& (BB i®3%)

e PB il A BEIEH I 45, LA(A)

%X 1 Plackett-Burman i3 1%t B = K&K FE

Table 1 Factors and levels of Plackett-Burman
experimental design
Coding Factor (g/L) Level
-1 1
A Growth peptide 10.0 12.0
B Yeast powder 5.0 6.0
C Beef extract 5.0 6.0
D Glucose 4.0 4.8
E Dipotassium phosphate 2.0 2.4
F Sodium chloride 10.0 12.0

AR R, (B)REEENT . (CO4 M M AR,
ODgyo fx RAE MM AR, FJH Design-Expert 11
B =N =R, #5173 WPk
5o IR KK 2,
1.2.7 ¥ KIEFEIE

i 10 L 55524585 20 B 58 K AT o2 i
BEFRILFIXT IR A [ REEFRILATY RIEFR, B
FEBUR S L, 2% (IR EOR R R, 37 °C,
150 r/min 2508 F 535 13-15 h, 4 1-2 h BUke
— K, FFHBERR A & ) ODgyo fH, FfR
fi AR e TG AL, AR EE 3 R,
128 AREKMERAREREAREEMHINE

FRF (05 K e 928 1 B R 2k 37 °CHEFR A
PR, BORASEEFRB R (5. 7. 9. 11, 13 Fl 15 h)
FI T 6 000 r/min B5.0> 15 min, FHIADTTER PBS
(phosphate buffered saline) & 5 £ 8 7 B FR4Y
WRE 1 h (300 W, TAES s, [A[BR 10 s), H&
12 000 r/min #5.0> 10 min WeE FIEE T, B HH
B2 WG pg/L)E, FBKIBIFRE G
BB /N BRAR 09 LY S — e, R T 4 G
B P2 W BfF ) %2 (enzyme-linked immunosorbent
assay, ELISA)AIE 7R B e AN RIS ] 27 1gG
PUARLHY, FFLAEIPAS AN [R]s f]sS AT v
1.2.9 M RFZRIPZE

1) R4 B 7-10 Sl 470 mL,
Span-80 30 mL, fEfRMREH 10 g, WA /EH IR
PZ, 116 °CKH 30-40 min, ¥HIE 50 °CL A,
FLRE R BB TR, RIA AT GHAR)

% 2 Box-Behnken iX 3% it FE = & KE

Table 2  Factors and levels of Box-Behnken
experimental design
Coding Factor Level
-1 0 1
A Growth peptide (g/L) 12.0 13.0 14.0
B Yeast powder (g/L) 6.0 6.5 7.0
C Beef extract (g/L) 6.0 6.5 7.0
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2) FEHiH R FI T RLRE K e 2 v s AR
FERESRIRAR , 43 ) BT I 336 42 e s AT B B0 K
TRV 3% B K3 28 h, B KGRI 5
75 -80 L 96:4 1 HL IR A1 S /KA o 7K AH AN
A SE LLBITR A, RGP ii b 1 h BiA5 5
R IGFF R IIERE (AR Sy S
H 7K i KT 9 B — 350

3) sh¥fesE: BEEL 100 H/NEL, BEHLST AL
S (RFLE 20 K, 2350 R iR B0 R R TG e 4
PR ITERE T 20 . U P o KOG RE T 4
W BRZ A2 xR . 2 A g 14 d 87T
—A, B UM S 200 pL #ER, X BRZHAY
TSR A K, fEREEHE 14, 28 RIk%E
3 HUNRULSE , A E1EE ELISA 346 i i HiiAk
K, ZA 14 d Ja ARG/ B B LPk e
10 5, PR A A a2/ N RO B S TR 4 LDs,
TG, 25 FIAARIRTE S SRR A K, T
5% 7 d /N R BRI RAEAR FIFE T 18 L
1.2.10 [&3% ELISA #&753%

FH T D A 8 8 e 75 A 1 A L e &
5 pg/mL, LA 100 pL/ALINAFEFRAR , HRFE 2 min,
BT 4 CHREHFLBHER, 4 PBST
(PBS+0.05%0t i -20)E (200 pL/ALIEGERE R
3K, BUINAGRRE G RIEM AR 3 min, 57
W aHaT)aEFLINA 200 pL BB (GS g BEAS Y
Wi f#TF 100 mL PBS H1), 37 °CE M 2 h; A5
FRF, BESEFSAR, BLIA 100 pL H

®3 SMIFFRIT

Table 3 Primer sequence design

PBST fi Lb i B A FRERS /N BRI (1:800. 1 600,
3200, 6400, 12 800, 25600, 51 200, 102 400,
204 800 £ 409 600), 37 °CYEFH 1 h JGFIEiA,
Ve MRS B FLAINA 100 uL 1:3 000 Bt
(PBST i B)IEPt il 1gG, 37 °CEM 1 h, R)E
FEM, VEGREEPS R, FFLMA 50 pL TMB 64
W, FIROEEE 10—15 min J5AEFLATA 50 pL
LR AR Sy, ARG 2 ODaoo fH, #45
FERG I3 5 B PR T BRI 5 i EL AR T 2, Iy
IHYC S 4 B B2 4 A A I 375 AR AR LA o
1.2.11 FEEFEEKIEHEFREHEN

1) 519t

M P& NCBI (National Coalition Building
Institute) &AL AY F18abA W.EAS B, FJF] Primer
Premier 5.0 #1591 3).

2) DNA B il £

TE TSA FUAHESE B35 57 5 A kAT
RIZ, 2 B PR E AR BT 75 T 100 pL JCTA
K, KIS 10 min, BUE A& T UK S min,
12 000 r/min &.0> 2 min, B FIE/E R 542 qPCR
AR 25 o

3) qPCR 414

qPCR JZ WA Z (10 pL): . FHi514
(10 umol/L)#% 0.5 uL, Super Mix (¥ SYBR Green)
5 uL, ¥4 DNA 1 uL, ddH,O 3 pL. qPCR J2
BiZclf: 94°C45s, 54°C45s, 72°C45s, 304
fEH; 72 °C 5 min,

Coding Gene name Primer sequence (5'—3") Length (bp)
1 FedA-F GTGAAAAGACTAGTGTTTATTTC
FedA-R CTTGTAAGTAACCGCGTAAGC 210
2 SLT-1le-F CCTTAACTAAAAGGAATATA
SLT-Ile-R CTGGTGGTGTATGATTAATA 230
3 16S-F GGAGGCAGCAGTGGGGAATA
16S-R TGACGGGCGGTGTGTACAAG 1062
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12,12 SEFREM RRH MR AT EIE R 1

FF A TOF 5 9 5 9 B 0 B 29% Bt 7
37 AL FRA 10 I L o 43 75
FF L B0 E A BF ST i 96 0 2 7 P T HE A
(SN 7Zis

2 ZERE54

21 BEZRRELER
Fi 18 2% (IRFU RO R R dE A T PR R R

1 BRHFRBER

5, Z5RmE 1 PR, 76 pHAE 7.4, fEAEKRK,
BERERY . AR . A . BERR A AR R AL
ISR 58 10, 6. 5. 4. 2 F1 10 g/L (4%
TR, R K v T 1A 2 S 3 e s
2.2 Plackett-Burman i1 25 R

PLER IR AR IR 25 5 o S, {81 PB ik
6 B 7 X A R A TR 3 3R T i e A B
YERR T, AR IR B0 K 18 h B ODgoo fE N
MR, RIS R UL 4, [ HrEs R % 5.

ARG IR AERIKA) . BRI B) . B WEKIC). HI%HHD) . R —

BI(E) . AALEA(F)TN pH (G)X 3 RIAAT iR T 1A% 1 B 5

Figure 1

Results of single factor test. Effects of growth peptide (A), yeast powder (B), beef extract (C),

glucose (D), dipotassium phosphate (E), sodium chloride (F) and pH (G) with different doses on cell density of

porcine Escherichia coli.
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% 4 Plackett-Burman iRt RER

Table 4 Design and results of Plackett-Burman experiments

Test No. A B C D E F ODg;9
1 1 1 -1 -1 -1 1 1.458 9
2 -1 -1 1 -1 1 1 1.358 4
3 -1 1 1 -1 1 1 1.503 8
4 -1 -1 -1 -1 -1 -1 1.366 3
5 1 1 1 -1 -1 -1 1.537 1
6 -1 -1 -1 1 -1 1 1.272 8
7 -1 1 -1 1 1 -1 1.3383
8 1 -1 1 1 -1 1 1.396 1
9 1 -1 1 1 1 -1 1.4155
10 -1 1 1 1 -1 -1 1.4377
11 1 -1 -1 -1 1 -1 1.3499
12 1 1 -1 1 1 1 1.450 0
% 5 Plackett-Burman iR 38 B3 9 #74E R

Table 5 Regression analysis results of Plackett-Burman experiments

Source Sum of squares  df Mean square F P Significant
Model 0.056 1 6 0.009 3 7.9100 0.0192 *

A 0.009 1 1 0.009 1 7.690 0 0.0392 *

B 0.026 8 1 0.026 8 22.670 0 0.005 1 **

C 0.0142 1 0.0142 12.000 0 0.018 0 *

D 0.005 8 1 0.005 8 4.9200 0.077 4

E 0.000 2 1 0.000 2 0.198 2 0.674 8

F 1.920x10°° 1 1.920x10°° 0.001 6 0.969 4

Residual 0.005 9 5 0.001 2

Cor total 0.062 0 11

*, ZERIEE(P<0.05); **. 22RHEE(P<0.01)

*: Significant difference at P<0.05; **: Significant difference at P<0.01.

FHHZEE ODgo HYN)H—IK EIH T FE N -
Y=1.41+0.027 5A+0.047 2B+0.034 4C-0.022 0D—
0.004 4E-0.000 4F , iz AR ARG P{E A 0.019 2,

PSE ZH R=0.904 7, 17 {514 Lt (adeq precision)=
10.020 6>4, BIRVATF, fRAEKARA). FRHE
13 (B)X 8 KM AT B 2B K S 1 5 i 5 3] (g 2K
(P<0.05), (C)FF BRI RIRE I T T A= 2t Y 52 i)
IRFB B KOE(P<0.01), Hifth 3 MR E XK
R A T B 3 g, R e B e By | (A=
KRR R R BT R BEES A5, AR R TE
Ji S PR AR B LR 2 e (KO
23 EBERERIEER

R FH B I Mg i o ] Bk A o A A 00
GinL i we Y = b W g hred o4 5 (L5 A v S B S

R, R s n E IR E 3 MR
Y SR AR K- L, e BE TR BB B S 4 2R 4%
6. HIFR 6 AT, {2k, BEEB RN AR
WA 2> 9o 13, 6.5 F1 6.5 g/L B ODgyo
(BRI, AR g i by T e g o
2.4 Moz ER G AL IRt

4 Bk PB ik . mBERHOTRE R, U
ODgyo THAMINAE, DMEAERCRR ., WERHFIAR R
B hRE, A Design-Expert 11 BfFse =K%
=JKF-BB ik, BB IIRAPRILE 7, [EIA544
R 8. it i kWi alHiE, 145
F| A.B.C 5 ODgy fH(Y)Z BRI Z 7T IR BIH 72 :
Y=1.60+0.002 7A+0.011 4B-0.003 1C+0.001 7AB-
0.015 9AC-0.010 1BC-0.074 0A’-0.066 1B 0.081 3C°,
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F 6 mREMRKRIEZITEER % 7 Box-Behnken i®iiZit 54 R
Table 6 Design and results of the steepest climbing Table 7 Design and results of Box-Behnken experiments
experiments Coding A B C ODg)
COdiIlg A B C OD()ZO 1 -1 0 1 1.473 9
1 12 6.0 6.0 1.5356 2 0 0 0 1.6198
2 13 6.5 6.5 1.6158 3 0 1 1 1.463 5
3 14 7.0 7.0 1.504 2 4 1 0 -1 1.480 6
4 15 75 7.5 1.5148 5 0 0 0 1.617 4
5 16 8.0 8.0 1.553 1 6 0 0 0 1.618 0
6 17 8.5 8.5 1.3655 7 -1 0 -1 1.444 6
8 0 -1 1 1.465 2
i 8 A, A F Al 558.55, P 0 -1 ! 0 14851
10 0 -1 -1 1.454 7
INT 001, UEBIZEARIN B, R FEN ) ) B 0 1464 7
1.83, P} 02812, R ARE, BRKHR 12 0 1.495 0
FERHR=0.998 6, KIEIE RH Rg=0.9968, ot o
Roped=0.986 2, H RagiH Rpea ZH/NT 0.2, B 5 1 0 I 1.446 4
KI{5 15 L (adeq precision)=56.061 6 KT 4, g5 16 0 0 0 16108
17 0 -1 1.493 5

ZHCV.=0.263 6%/NT 10%, UiHHZERILIA
R, HA RN, BRIATH, MR 8 SEMAZHIN BC, XUl KR g KImFr
hE) F AR DLW R R AR K E A EAKEE A RAME R,

R FRIUF N B>C>A, HpxE Kpirwid: 2.5 NNz @Ea 4
KM B A — I AL AZHI AC DL AN TR BRI 2R 2 Ta] 9 52 B AR T LA ) v T P61 4
TR AN, B C, SRR R AR RS SRR, WA 2.

R8 MPAFEAENN

Table 8 Regression equation analysis of variance

Source of variance Sum of squares df Mean square F P Significance
Model 0.079 9 9 0.008 9 558.55 <0.000 1 *x
A 0.000 1 1 0.000 1 3.72 0.095 1 wx
B 0.001 0 1 0.001 0 65.38 <0.000 1

C 0.000 1 1 0.000 1 4.70 0.066 8

AB 0.000 0 1 0.000 0 0.684 9 0.4352

AC 0.001 0 1 0.001 0 63.30 <0.000 1 *E
BC 0.000 4 1 0.000 4 25.79 0.001 4 o
A? 0.0230 1 0.023 0 1 448.19 <0.000 1 *x
B2 0.018 4 1 0.018 4 1157.50 <0.000 1 wx
c 0.027 8 1 0.027 8 1750.36 <0.000 1 Hx
Residual 0.000 1 7 0.000 0

Lack of fit 0.000 1 3 0.000 0 1.83 0.2812

Pure error 0.000 0 4 0.000 0

Cor total 0.0800 16

RP=0.998 6, RPxq=0.996 8. *: 225 #(P<0.05); **: 22544 i % (P<0.01)
R?=0.998 6, RzAdj=0.996 8. *: Significant difference at P<0.05; **: Significant difference at P<0.01.
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Effect value

Effect value
Yeast powder

12.0 12.5 13.0 13.5 14.0

Growth peptide
B 70 Effect value
3 6.8
®
> -
s} &
Gy
B64
6.2
6.0
12.0 12.5 13.0 13.5 14.0
Growth peptide
C 70 Effect value
6.8
L*]
.—1: —
g 8 6.6
B %
& [
- 3 64

60 62 64 66 68 70
Yeast powder

B2 MEEERESZSWE A ZAEKIK-EEER. B: A KK AR C: BEERR-F R
Figure 2 Response surface diagram and contour analysis diagram. A: The growth peptide and yeast powder. B:
The growth peptide and beef extract. C: Yeast powder and beef extract.
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Figure 3  Culture verification results. A: ODgy. B: Viable count.
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Figure 4 Expression of characteristic virulence
factors. A: F18ab. B: SLT-Ile. ns: Not significant; **:
Significant difference at P<0.01.
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Figure 5 Titer of porcine Escherichia coli antigen
protein at different timepoints.
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Figure 6  Titers of porcine Escherichia coli
antibodies in mouse serum after immunization.
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Figure 7 Survival of immunized mice.
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Table 9 Count results of duck Escherichia coli

Bacterial Culture time  ODg) Viable count
strain (CFU/mL)
ECI Seed liquid ~ 1.270 1 1.05x10"
6h 0.980 2 1.75%10°
9h 1.163 5 8.17x10°
11h 1.209 2 9.04x10'"
13h 1.2613 1.72x10"
14h 1.260 7 1.70x10"
EC2 Seed liquid ~ 1.2314 9.31x10'"
6h 0.940 3 3.72x10°
9h 1.109 6 9.13x10°
11h 1.188 1 8.92x10'"
13h 1.228 9 1.33x10"
14 h 1.2197 1.26x10"

3 W54

FAAE T 5 770, AT BT b 35 97 B A
— B IR AN RIG IR R T Al IR R AR 20
P, A P i A e e L g
B G R A5
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Plackett-Burman {055 , i vk 3 X 5E KT TR
A B I 25 1 TR 2R SR 3 A B T3 I
5 B TR ) TR O B R . I e AT
Box-Behnken i 5015 2| Bl 1S fe FERE - JE 00 7«
KK 14 /L, BERERY 6.5 /L, 4R H 6 g/L,
MW 4g/L, ZIMAR 2 gL, AN 10 gL, &
A pH E 7.4, LA T ODgyo AJ A 1.604 8,
HEBERE ik 5.47x10° CFU/mL, #HILERN A
IR BT ERE KGRI TR HEBC 5, ODgao 51 P
ik 1.203 6, AR AT 2.78%10° CFU/mL,
ODgy #2151 0.401 2, VE AR =i 1%, H55R%L
REAF. 2 FIRBESR 7 UG A [l ] S5 55 55
W, R S A BN [l ] S AL 2R 1, R
AR /IS BRI 30 L 3 0 A ) A K B ) TR AT
EAGRREEM:, ZILE 9 h T PR E AR i

Fio UL TSB Ki3RIL M x4, 4 qPCR il %
B, AHI ST T K B T R R ] S AR
SLT-Ile ik, {HX} F18ab 2350 i35 50 .

SR IE B A B S8 A ) 355 5% 5L 058 K A 1A
TR IFHER A PR SRR, T/ D RS IR IE . A
FAASHIF ST ] 169 8 T W A P 45 3% 3k 5 3% B A1
YER RGP W IOE Y, SEN B | Kili
B[] R [ A7 70 4 T G 3 P 8/ N RS 36 HE R
KB E R PURIE HR E 4e B TR
FETTA o

L5 L RTIR  AHE TSI 0 RE R AT TR 3 5 ik
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