tE AR AWM F R E oA B I8 EE 1L

Journal of Pathogen Biology Nov. 2023, Vol.18.No. 11 e 1245 -
N —
DOI:10. 13350/5. cipb. 231102 s E .

A B.C BEEEER A DnaK & A B FEAZ LR KX
HEWME B0

LUPR % T I N
CERAR K B PREEBE  E A IE 230036)

B MHIRK E 22 4B ALBLC BEREBR I 19 DnaK 2 P17 B0 36 5 A4l AL R i 7 A 015 B2 40 7
FiE  ARYE DnaK B )P AT F WS, UL A BESEBR B 1 Mt 55 3R T (Streptococcus pyogenes) Wk CVCC593 . B #f
i 2R B TG FLAE BR B (Stre ptococcus agalactiae) WRE S001 A1 C FE5E BR B T 5% BR 7 25-9% WU Fh (Stre ptococcus equi subspecies
equi ) B Bk ATCC35246 & K 4 W BAR 4T PCR 93¢ I BR ¥ N YT BamH 11 Xho | 3T pET-28a Bk Fl Y #4515
B DnaK 3L R B 2 82, 20 0 0 22 0 His bR 25 00 5 41 kL, 28 00 )5 50 UE 5 , % 5 41 00 R 5% 1k A KB 32 45 1 BL21
(DE3) & Z A48, IPTG i 3 Rk AL HE (A - 4li4k , R FH SDS-PAGE HiJk fll Western blot #4743 #7569E . F A9
FR%ET A DnaK & AT AP MBIN ., SR WIERREMALT 3 bR R 2 KA B3R E 1Y DnaK E 41 E
A PR L 70 ku, A STHERE, LB A E 58— ik 5w 1 B & . Western blot &% & 41
E e His b PRI R BESEER T8 3 58 BR T8 (Stre ptococcus suis) DnaK 3 ) 2 T EEPLIRIR . W 1E B 00
AB.CH#E DnaK % 5 R BF DnaK & 2 8] [/ JEAETE 90 6 LA L 5 Y240 M 5 A2 70 B 78 DnaK 8 1 3 A TE T 40 i it
H:DnaK 2 A S5 H i oo BRIE A 1B L B-T 1 R TG R U0 A il 2, DA AR o BRIE S A L B AE 0% DL s B AR
A HT R BEBRE DnaK W AE S Dnal \GrpE . HreA S5 E R ELE, &k FEEERSHMAT AB.CHEERRE M
DnaK & A AEYE B %50 7R AB.C BEEEERE DnaK A5 R B DnaK B AW R IR, B R 2 AE TAH MR P,
ik — B W5 2R DnaK 2 1 09 D) g S AEBOR ML b VR B35 T SRR,

HEERTA s DnaK 28 13 AL 3K s A W AE B0

GERESD]| R378.1 G A Ga—E=D N 1673-5234(2023)11-1245-07

[Journal of Pathogen Biology. 2023 Nov. ;18(11):1245-1251. ]

Prokaryotic expression and bioinformatics analysis of the DnaK protein from Group A.B and C Strepto-
coccus

BAO Guangbin, JIANG Yaqgian, YAO Weiping, LU Qi, WANG Qing (College of Animal Science and
Technology s Anhui Agricultural University , He fei 230036 ,China) * ™

Objective To prokaryotic express and purify of the DnaK protein from Group A.B and C Streptococcus »
and bioinformatics analysis was conducted.  Methods Specific primers were designed according to the DnaK gene se-
quence, the genome of Streptococcus pyogenes (Group A Streptococcus) strain CVCC593, Streptococcus agalactiae
(Group B Streptococcus) strain S001,and Streptococcus equi subspecies equi (Group C Streptococcus) strain ATCC35246
were used as templates,and PCR amplification was performed. Recombinant plasmids with His tags were constructed u-
sing restriction endonucleases BamH I and Xho I to cleave the pET-28a plasmid and the amplified Dna K fragments. After
sequencing identification,the recombinant plasmids were transformed into Escherichia coli BL21 (DE3) competent cells.
The recombinant protein was induced and expressed with IPTG, then was purified before SDS-PAGE electrophoresis anal-
ysis and Western blot identification. Bioinformatics tools were used to analyze and predict the DnaK protein.  Results

DnaK recombinant protein from Group A,B and C Streptococcus was prokaryotic expressed and purified successfully, the
protein size is approximately 70 ku. The recombinant protein is soluble expressed. After purification with Ni*" nickel col-
umn,a single target protein band was obtained. Western blot results showed that the recombinant protein can be recog-
nized by His-tag antibody and Streptococcus suis (Group R Streptococcus) DnaK rabbit polyclonal antibody. According to
the bioinformatics analysis, the homology of DnaK protein from Group A,B,C and R Streptococcus is over 90 % ; subcellu-

lar localization analysis of DnaK showed that it mainly exists in the cytoplasm;the secondary structure of DnaK consists of
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a-helix, extended strand,f-turn and random coil, the proportion of a-helix is highest in DnaK protein (over 40%). Protein-

protein interaction network analysis indicated that Streptococcus DnaK may interact with proteins such as DnaJ, GrpE,

HrcA,etc.

Conclusion This study obtained purified DnaK recombinant protein from Group A,B,and C Streptococcus.

Bioinformatics analysis results indicated that the homology of DnaK protein from Group A,B,C and R Streptococcus is

high, which mainly exists in cytoplasm. This study laid a foundation for further studying the function of DnaK in Strepto-

coccus and its role in bacterial pathogenesis.
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Table 1 PCR amplification primers

514 %5 B SR (5'-3)
Primers Primer sequence

HLLQF CGCGGATCC ATGTCTAAAATTATTGGTATTGAC
HLLQR CCGCTCGAGCTTTTCTGTAAATTCGCCATC
WRLQF CGCGGATCC ATGTCTAAAATTATTGGTATTGAC
WRLQR CCGCTCGAGTTTCTCAGTGAATTCGCCAT

MLQF CGCGGATCC ATGTCTAAAATTATCGGTATTGAC

MLQ-R CCGCTCGAGTTTTTCAGTGAACTCACCAT

2.2 DnaK AB K BT ¥ 5HlHS. pyogenes
Bk CVCC593.S. agalactiae H ¥R S001 K S. equi
R ATCC35246 HIR IR THB 15 9% 5 T 37 °C . 180
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A DnaK #[H PCR §"# 74 M DNA Fx&# (DL 2000) 1~
3 A S. pyogenes CVCC593 #k.S. agalactiae SO01 ¥k F S, equi
ATCC35246 #k DnaK JEH Y /=) B HAFRANEIEE M
DNA #E#) (DL 150000 1~3 4} 4] & pET-28a-HL-DnaK, pET-
28a-WR-DnaK , pET-28a-ML-DnaK X i 1] 7= 4
1 DnaK ERY R EHRHNNEIEE
A PCR products of DnaK gene M DNA maker (DL 2000)
1-3  PCR products of DnaK gene from S. pyogenes CVCC593, S.
agalatiae SO01 and S. equi ATCC35246 B  Double digestion identifi-
cation of recombinant plasmid M DNA maker (DL 15000) 1-3
Digestion products of pET-28a-HIL-DnaK, pET-28a-WR-DnaK and
pET-28a-ML-DnaK
Fig. 1 DnaK gene amplification and double digestion identification
of recombinant plasmid
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A HEHAHEH DnaK MRBEE M EASTHRERTE 1.3.5
5% B K S 9 28a-HL-DnaK/BL21, 28a-WR-DnaK/BL21, 28a-
ML-DnaK/BL21 X8 2.4.6 43514 IPTG i 5 #9 28a-HL-DnaK/
BL21.28a-WR-DnaK/BL21.,28a-ML-DnaK/BL21 £k B E4
HHA DnaK g M EBASG FRERIE  1.3.5 4518
IPTG i % M 28a-HL-DnaK/BL21. 28a-WR-DnaK/BL21. 28a-ML-
DnaK/BL21 it L 2.4.6 2518 IPTG % | ) 28a-HL-DnaK/
BL21,28a-WR-DnaK/BL21,28a-ML-DnaK/BL21 £ fi# i i
B2 EHAEADnK WRELEERTVAEEDN
A Expression of recombinant protein DnaK M  Protein maker
1.3.5 Uninduced 28a-HL-DnaK/BL21, 28a-WR-DnaK/BL21, 28a-
ML-DnaK/BL21 2,4, 6 Induced 28a-HL-DnaK/BL21, 28a-WR-
DnaK/BL21,28a-ML-DnaK/BL21 B Solubility analysis of recombinant
protein DnaK M Protein maker 1,3,5 Cellular lysate supernatant
of 28a-HL-DnaK/BL21, 28a-WR-DnaK/BL21, 28a-ML-DnaK/BL21
2.4,6  Cellular lysate precipitation of 28a-HL-DnaK/BL21, 28a-WR-
DnaK/BL21,28a-ML-DnaK/BL21
Fig. 2 The prokaryotic expression and solubility analysis
of recombinant protein DnaK

3 HEZHZEH DnaK B 4i{k & Western blot 53 #7

A Ni-IDA Agarose 6FF )2t 4tk 3 Fh i
41 DnaK # 4,2 SDS-PAGE H 3k K 28 £k 7= 4 )
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M EASTHRERME 1~3 40 Rk S, pyogenes
CVCC593.S. agalactiae SO01.S. equi ATCC35246 # 2 DnaK & H
B 3 #i{k DnaK EHEHH SDS-PAGE 547
M  Protein maker 1-3  Purified recombinant protein DnaK of
strain S. pyogenes CVCC593, S. agalactiae S001 and S. equi
ATCC35246
Fig.3 SDS-PAGE analysis of purified recombinant protein DnaK
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A DL His frZ SR I —Hi i) DnaK 41 7 11 Western blot % &
M EHASTFHRERE 1~3 HHlm4ifk S. pyogenes
CVCC593.S. agalactiae S001.,S. equi ATCC35246 DnaK B & 5
His bREHUER N 51 B LURPUEEERRTE 2 A DnaK & A £ st
#ly—Hi i DnaK T E 1 Western blot 4+87 M &[4 F B &5
W 1~3 Wl haitk S. pyogenes CVCC593.S. agalactiae SO01,
S. equi ATCC35246 DnaK EHEH 5 RITHEFEERF 2 B DnaK & H
2 5o BB IR SN 45T o
4 DnaK EHZE B Western blot 53 47
A Western blot identification of recombinant protein DnaK with
His-labeled antibody as primary antibody B  Western blot analysis of
recombinant protein DnaK with rabbit-anti-DnaK of S. suis polyclonal
antibody as primary antibody M Protein maker 1-3 Recombinant
protein DnaK of strain S. pyogenes CVCC593,S. agalactiae SO01 and
S. equi ATCC35246
Fig. 4 Western blot analysis of recombinant protein DnaK
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Fig. 5 Amino acid sequence analysis of DnaK
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A S. pyogenes DnaK secondary structure B S . agalactiae

DnaK secondary structure C S. equi DnaK secondary structure D

S. suis DnaK secondary structure(c: Random coil; h: o= helix; t: -

turn;e: Extended strand)

Fig. 6 Prediction of the secondary structure of DnaK protein
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suis DnaK tertiary structure

Fig.7 Prediction of the tertiary structure of DnaK protein
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Fig. 8 Protein-protein interaction network analysis of DnaK protein
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