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Construction and biological characterization of Brucella S2Abp26

LIU Shibo"*, TANG Xinyue'*, ZHANG Xiaoqian', ZHANG Yinghui', JIN Jihui', SUN Weifeng',
PENG Xiaowei'", LI Junping"

1 National Reference Laboratory for Animal Brucellosis, China Institute of Veterinary Drug Control, Beijing, China
2 College of Animal Medicine, Jilin Agricultural University, Changchun, Jilin, China
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Abstract: [Objective] To develop a safe, effective, and identifiable new vaccine. [Methods] The
gene deletion strain S2Abp26 was constructed by homologous recombination with S2 as the
parental strain. The stability, safety, and efficacy of S2Abp26 were then evaluated. [Results] The
phenotype and genotype of S2Abp26 did not change after 20 successive passages in vitro. The
experiments in mice and guinea pigs showed that there was no difference in biosafety between
S2Abp26 and S2. The bacterial load was less than 2x10° CFU per gram of spleen in guinea pigs
inoculated with S2Abp26 at different passages and S2, which suggested that the virulence of the
mutant strain was attenuated. The mice inoculated with S2ABP26 had a shorter 50% recovery time
than those inoculated with S2. Meanwhile, the mice immunized with S2Abp26 could successfully
resist the challenge with M28 wild-type strain at a dose of 2x10° CFU/mouse. [Conclusion]
S2Abp26 was successfully constructed, with excellent safety and immunoprotective capacity,

which provided technical reserves for the development of identifiable vaccines for brucellosis.
Keywords: Brucella; vaccine; S2Abp26; biological characterization
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B. suis S2 TR KR . AHLRE 78 A & [ B RM6/66
PR EMAE IS B. melitensis M28 FRE i E K
P A P (B RO O S8 A RN R R
41 UKL pEX1SAP (HEAA F-AY H A% TURL) F A 512
W= AT KIHI%A IS DHSa Al BL21(DE3)
BAZ M A AR RIE R R A R A
AN FRAT B QPR R DR B M s . A& IR B P
PRBRPE I . BP26 5 1 2450 B 107 1 f A 51
B = ORAFE s PRAEIE N VIR Kpn T F1 BamH 1 341
H NEB Al B8R PR K 2 35 4% 7% 3 (tryptone
soy agar, TSA) Fil g2 45 M1 ik K & N 7 35 9% 3
(tryptone soy broth, TSB)XJ Ity | BD /A& ; kL

®1 H9Ebp26EEERERIE XS4

/NIRRT S B AR B EE I DNA [N &
I F Omega 2>\l 5 40 B 3 PR 2 B G500 &
A% RERHE AR . 6-8 Jal i iy M 14
BALB/c /N 350-400 g WEME K LA H b 5t
Ar0 ARSI S HARA PR ] o
1.2 SI¥N&I5 &K

A RB S2 Yea ik 1 3K 4] 7E NCBI M3
() 415 o CP006962, i | 4U £ bp26 %A
(BSS2_11433), MRAEIEEFHEIT . TR
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W TR 5 | ) (YZ1-Bp26-F/R) LA B bp26 F[H %
5 [ WI(18Ap-F/R), FrA 51X haA: TAY
TRHSRBARA GG, 5197510 1.
1.3 [ER=EHRH pEX18AP-bp26-DFR
REAES

BARAE T B. suis S2 WRIER )G, T
TSA Fhe FRIZ, 37 °CH535 48 h i HREUE F5 Ay
PATH TR, RPN T 15 mL TSB 1 97 3 5% 5% 2 %8
199 A T A R A R A i R S PR L S2 A
Mo Db EEW A AR, 5l 5 Y
D-S2-Bp26F-F/R il D-S2-Bp26R-F/R, i PCR
P18 bp26 FERMY L. TiiFR Bt PCR M IAR
(50 pL): 2xPrimeSTAR Max Premix 25 pL, | .
TUF 519 (10 pmol/L) 4% 1 ul, S2 DNA # #it
1 uL, ddH,0 22 pL. PCR FJi %/ 95 °CHire

Table 1 Primers related to the construction of bp26 gene deletion strain

Primers name Primer sequences (5'—3') Restriction sites Lenth of products
D-S2-Bp26F-F GGGGTACCTCAACGAGGCAGATTATGG Kpn'1 523
D-S2-Bp26F-R AAGCGGGTTATGTCAGG -

D-S2-Bp26R-F AACCCGCTTGCCCTTTGCCACCTGAT - 506
D-S2-Bp26R-R CCGGATCCGCTCAAATCGTTCGTCGTT BamH 1

YZ1-Bp26-F GCAGCCTCATTTTCCACAA - 441
YZ1-Bp26-R ACCGCCCTGATTAACACC -

18Ap-F CTGCAAGGCGATTAAGTTGGGTAAC - 1193

18Ap-R TATGTTGTGTGGAATTGTGAGCGGA -

http://journals.im.ac.cn/actamicrocn
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K557 3-5 d I in SIS BRI O, HARYE SCHik[14]
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1.9 REFRPHDAE
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2.1 [EIREELHFRA pEX18AP-bp26-DFR
MRS EELER

DIFEEY) S2 FEHZ MM, 8T PCR 94
7331 523 bp 1Y F i [FEE FI 506 bp 1Y i [F] 5
B ULb . RURRNEE AR, %4 PCR
PHEFRAT 1020 bp MYRLE R B, IFKZRLE A
BerilE R pEX18AP #Ak . Z5d Amp HUrE i
16 . PCR %556 FNEE YIS AIE , R4S PRV 8 20 T
¥, f4 N pEX18AP-bp26-DFR. [H 4 5 4 i
7 SR 96 T4 R A 1 TR .
2.2 THEKE S2Abp26 FREFHITHIES
IBEREMEESER

4[] ¥ R 26 Jok pEX18AP-bp26-DFR Hi 7%

bp M 1

10 000 —
7 000 —

4 000 —
2000 —

«— 5823 bp

1 000— «<— 1020 bp

500 —
250 —

[El1 pEXI8AP-bp26-DFRE(HFFIPCREELLER
Figure 1 PCR identification results of recombinant
plasmid pEX18AP-bp26-DFR. Lane M: 10000 bp
DNA Marker; Lane 1: Double digested band of
pEX18AP-bp26-DFR.
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bz S2 Wtk , 4R Amp Pk, HifE
FE 5 A S 97 3L LA K bp26 Ik R G BE
fit 24 N~ S2Abp26. K H 5| ¥ YZ1-Bp26-F FlI
YZ1-Bp26-R %t 5 4~ S2Abp26 FAYE v #E T PCR
YeE NI 2 PR, JEAS S2 BERHRAT LY
B 441 bp BB, ISR RARIC AR

T B AIE S2Abp26 1Y it A5 Ao M, L
S2Abp26 GREREM) 1 Sk TR, i
B& 5 MRUCR S %) YZ1-Bp26-F F1 YZ1-Bp26-R
#47 PCR Bk, &1 3 45 R IR, SR HRA IR
BITEo5AT, MREA S2 AR AT LAY 3 it 441 bp B

E2 #HERKES2Abp26TREIKPCRE ELE
Figure 2 PCR identification result of bp26 gene
deletion strain of Brucella S2. Lane M: 2000 bp DNA
Marker; Lanes 1-5: Identification of hp26 gene deletion

strain of Brucella S2 strain; Lane 6: S2 strain.

bp M 1 2 3 4 5 6

E3 #HERES2Abp26FLIKPCRIFIZLE
Figure 3 PCR identification result of hp26 gene
deletion strain of Brucella S2 strain in different
generations. Lane M: 2000 bp DNA Marker; Lane 1:
Identification of bp26 gene deletion strain of Brucella
S2 strain; Lanes 2-5: S2Abp26 deletion plants were
obtained in the 5th, 10th, 15th, and 20th generations;

Lane 6: S2 strain.
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B URIRAE

23 HAKHZENESRELELER

FE TSB IFE 8 3% 37 M35 R0 IR A R vk 4 A [
BTN, FEBE 2 h Xt S2 ¥RFN S2Abp26 Bk bk
£ 600 nm Ab YW E A TI G . 25 SRR, AE
AR B, 2 AT AR AE K AR —
#, WK 4.

HRAE NG Z 2 A S O 4 nl R A &
FCBE 20 Rt BRI RE Y i FH 285 b e X AN
PEATY O, SRR R, PRFE AT
VRIS 5 AR 70 200 B8 DU e e B 58 0. A MY
TG, SR AN AT U, PR R
RAS 5 KL R 7 A0 B 0 B R B SO T
FES10L AR ST AR R, S2Abp26 B EAAL

B-S2Abp26

"~
== ST T [N N I Y N N A N N

pay
0246 81012141618202224262830
t/h

El4  HE S KEIZONE
Figure 4 The growth curve of Brucella strains.

AL R e o YR G 6, HAE Y e 30
R B BUTIE(E 5. 6), X UL S2Abp26 it
KR IR Z LS ek, BOOGRRERA, A
BACRFRRAEFEE
24 ZEMRALER

MR (e N R S A i R )

E5 TRAEREERNERERBLER

Figure 5 The crystal violet staining results of Brucella strains. A: Rough RM6/66 strain; B: Smooth S2 strain;
C: S2Abp26-F1; D: S2Abp26-F5; E: S2Abp26-F10; F: S2Abp26-F15; G: S2Abp26-F20.

RM6/66 S2

Ele A REHEREEKAIAYIEEESIRE

A v -
S2Abp26-F1 S2Abp26-F5 S2Abp26-F10 S2Abp26-F15 S2Abp26-F20

<

Figure 6 The results of acridine yellow coagulation test of Brucella strains.
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(2000 4E )" F WOAH Terrestrial Manual 2022
Chapter 3.1.4" i AH SC 2Rk, XF#2Fp S2 Fk AN
S2Abp26 B HE /N RFIK BRI TSRS, ik Les)
PIRs peR A . Bk, oK. (kE . WE. T
W BT RIS NRIE6d N4
TR RRATIG , KR 14 d NATREERAETG . XUl
B S2 #k Al S2Abp26 Hit 2 #k 4 H A K i /Y %
e
25 BhHRESR

Ay BINTEERD S2 BRAT S2Abp26 Bl BRIk
15 d J& 10 JK BRUDGE D ot £ R0 40 TR 15 0 2R AT PE A
SR 7 RN 2. $EMP 15 d e, A KRR
e B 225, WA R R, KRR
LR R /T 2x10° A4S, Rk
BAR, 6 (b N R 25 A il i B
F2) (2000 4FRR)M X RE B AR TR ST ER
26 HEBHAEER

fdfi Ff S2 Bk A1 S2Abp26-F1 #k £ fl 6 Jil %

1.5

—_—

(e
1

o0

=)
W
1

Spleen weight (g)

7 FARABAERE
Figure 7 Spleen weight of Guinea pigs.

®3 PNREBREFREDRETE

x2 MREHEE
Table 2 The spleen bacteria load

Strains Bacterial load of spleen (CFU/g)
S2 3.56x10*
S2Abp26-F1 7.95x10*
S2Abp26-F5 2.19x10*
S2Abp26-F10 1.30x10*

BALB/c MEPE/INER, 43 AITESEFP S AO5E 3 /. 4
STELE T FRNES 9 EFR AR/ INERIT TR EUIE
FRE o HEAT IS I M . G834 R A8 e A O
WO N BB, IR g WOAH Terrestrial
Manual 2022 Chapter 3.1.4"3 b (97 8, G5t Bh
B ] B0/ B e, THRECE AU R
] (RTso), £ 0036 3. 5o, B a3
N AT, AR T JRRER 9 JEAT, B
AN E AR B I A& IR . Geitai Rk
ISRy AN S 2y oy N TS R SN 7
27 GEERPHRIESER

SHERFE bp26 R Sl e X B PR e e O e
(IF2IE , i S2 R A S2Abp26-F1 FR 5% 6 J
i BALB/c MEPE/NERL, o 30 d J5 HH M28 5 E
PRIEAT IO . TR 5 15 KNGS 45 K/ R
AR TR g R AR 8 fTm o FEMRESS AR 15 R X
B 45 K, P S2 SR AN S2Abp26-F1 TR
2 /NI A Ay B BN A . 525 G BRALAH
L, 2% foie 2H /N B MBLINE 35 TR it 22 R B B A 4
2R L (P<0.01), DL g5, S2 itk
Y5 S2Abp26-F1 Tk fd% Ja I REA SR AP /N Bl A
%2 2x10° 7l it ) A 5 FC TR P B AR A o

Table 3 The recovery rate of mice and the calculation of 50% recovery time

Strains Inoculation dose (CFU/mice) Recovery rate (%) RTs, (weeks)
3 weeks 5 weeks 7 weeks 9 weeks

S2 1x10°% 26 89 98 99 4.08

S2Abp26-F1  1x10° 56 95 98 99 2.62

>4 actamicro@im.ac.cn, 7 010-64807516
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Figure 8 The bacteria in the spleen of the vaccined mice in different days. A: The splenic bacteria load of mice
on days 15; B: The splenic bacteria load of mice on days 45. **: P<0.01.
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