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*1. KEPTAEK
Table 1. The strains used in this study

Isolate Genotype Source of isolation Isolate Genotype Source of isolation
Cl tdh" /tri/tlh* Clinical C97 tdh"/tri/tlh” Clinical
C2 tdh* /o el Clinical C100 tdh* /el /" Clinical
C15 tdh" /tri/tlh” Clinical C5 tdh"Itrh/tlh" Clinical
Cl6 tdh" /tri /i Clinical C39 tdh"/trh"/tlh" Clinical
C17 tdh" /tri/tlh” Clinical S1 tdh"Itrh/tlh" Shrimp
C18 tdh /tri /i Clinical S2 tdh"/trh It Shrimp
C19 tdh" /tri/tlh” Clinical S4 tdh"Itrh/tlh" Shrimp
C20 tdh" /tri /i Clinical S6 tdh"/trh Itk Shrimp
C21 tdh* o/t Clinical S8 tdh/trh /" Shrimp
C22 tdh™ /tri/tlh” Clinical S9 tdh"/trh It Shrimp
C25 tdh* /it Clinical S10 tdh 1tri*1tIh* Shrimp
C26 tdh" /tri/tlh” Clinical S11 tdh"/trh Itk Shrimp
C27 tdh* o/t Clinical S12 tdh"/triIth* Shrimp
C28 tdh™ /tri/tlh” Clinical S13 tdh/trh/th* Shrimp
C29 tdh" /tri /i Clinical S14 tdh It /tih* Shrimp
C32 tdh" /tri/tlh” Clinical S15 tdh/tri /tih" Shrimp
C33 tdh" /tri /i Clinical S16 tdh It /tih* Shrimp
C34 tdh" /tri/tlh” Clinical S17 tdh/tri /tih" Shrimp
C35 tdh" /tri /tlh* Clinical S18 tdh It /tih* Shrimp
C36 tdh /trh /tlh” Clinical S19 tdh/tri/tih" Shrimp
C37 tdh"/tri /tlh* Clinical S20 tdh/trh/tih* Shrimp
C38 tdh’ /ol el Clinical S21 tdh/trh/tlh" Shrimp
C40 tdh"/tri /tlh* Clinical S22 tdh"/trh/tlh" Shrimp
C41 tdh* /ol /th” Clinical S23 tdh*/tri Ith* Shrimp
C42 tdh"/tri /tlh " Clinical S24 tdh"/trh Itk Shrimp
C43 tdh* /ot Clinical S25 tdh/trh /" Shrimp
C44 tdh /tri/tlh” Clinical S26 tdh"Itrh/tlh" Shrimp
C45 tdh" /tri /i Clinical S27 tdh"/trh Itk Shrimp
C46 tdh" /tri/tlh” Clinical S28 tdh"Itrh/tlh" Shrimp
C47 tdh" /tri /i Clinical S29 tdh"/trh Itk Shrimp
C48 tdh" /tri/tlh” Clinical S30 tdh"Itrh/tlh" Shrimp
C49 tdh" /tri /i Clinical S31 tdh"/trh It Shrimp
C50 tdh* /it Clinical S32 tdh"/tri Ith* Shrimp
Csl tdh"/tri /tlh* Clinical S33 tdh/trh/tih* Shrimp
C54 tdh* /ol el Clinical S34 tdh/trh /" Shrimp
Css tdh™ /tri/tlh” Clinical S35 tdh/trh/th* Shrimp
C85 tdh e it Clinical S36 tdh/trh/tlh” Shrimp
C89 tdh™ /tri/tlh” Clinical S37 tdh/trh/th* Shrimp
C90 tdh" /tri /i Clinical S38 tdh It /tih* Shrimp
C94 tdh /el 1t Clinical

actamicro@im.ac.cn



XURATEE | MEE SR, 2017, 57(11)

1615

% 2. CRISPR 895141% %!

Table 2. Primers of CRISPR for PCR amplification
Genes Primers Sequences (5'—3") PCR products/bp
CRISPR-1 F AAGAAGATAGCAGCAGTGGCAATAA 556
R TTGGCTGAGCCTGGAGATGTAA
CRISPR-2 F AACGCCGATGGCTTTCTGTT 486
R TGTTGGTTCGCTGATATTTACGC
CRISPR-1

X Q Al 5D 5 X o\ A
o OXETINF P S PPN

Wewewewewwewewwe g

CRISPR-2
> O nlo 5.5 N o ¥\ 0\
0 OFOTOINMIP SR PSS

1. 24 CRISPR {iL &= PCR ¥ =4 8 B ik &

Gel electrophoresis of the two CRISPR
locus. M: DL2000 DNA marker; B: blank; C1-S37:
different types of strains.

Figure 1.

% 3. 79 ¥ VP CRISPR 8957

R, PR CRISPR-1, CRISPR-2 v 4 (A TR A%
A3 Y 2.53% . 6.33%. 7E 79 £k VP HifiE
() CRISPR %54 CRISPR-1 1 sk ) 245 55 (36 4),
Hrp g 2 ANEFFF CRISPR v ks %0
81.01%, 11.39%MIEMEA 3 MEERFS], did
B BTG S B TR S 958 4> B Bk CRISPR-1 1)
o 3 A, I R 43 2 Tk CRISPR-1 A4 H 3815
TS BRI USRI IR 7B Rk e
A 3 NEBEAFS . BEL CRISPR 45 CRISPR-2 7E
79 tk VP i AA7E, JFHASHSA 1 AT
B, AR FE RIS A A cas BEH R
FEM I AT e — R 4B Y CRISPR 3745 .

2.1.2 CRISPR WEHE)F5: CRISPR Finder iR 5
FNIMFELEIFHNIL 2 F, HEREIAFNEL TS
fi1E. CRISPR-1 FHE & ¥4 5 CRISPR DB %
FER A —3, KB 28 bp, @1t WebLogo

Table 3. Distribution of CRISPR in 79 VP strains TE BT A Ka . CRISPR-1 9T & %5114
Genes Strain number  Percentage/% ~ . e
R 2-A) K B, 6 T P 81 0 i o 5 A7 7
CRISPR-1+CRISPR-2 71 89.87 R v N .
BZMAES: . B CRISPR-2 MHE FFAIK
CRISPR-1 2 2.53 . v N .
Y5 25 bp, @ FAIRSHE T (E 2-BYE I, %
CRISPR-2 5 6.33 N o\ N S
N R G PSR, A 1 ML R R R
# 4. 79 ¥ VP CRISPR B4 2 F0 (8] 5 7 514 B
Table 4. The positive rate and spacer number of CRISPR in 79 VP strains
Genes Spacer number Clinical strain number Environmental strain number Percentage/%
CRISPR-1 2 33 31 92.41
3 9 0
CRISPR-2 1 43 33 96.20
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Figure 2. Sequence logo for all repeats in the CRISPR loci of VP. The height of the letters showed the relative

frequency of the corresponding nucleotide at that position.

2.1.3 CRISPR H[a]BRF%] . CRISPR Finder i)
F ] fE e 41 3 231 2%, Hibaf g7 45 CRISPR-1
PRSI E] 3 BRAS[RIZE BRI [a] b e s, 3 155 4%,

1 Fift ] B 5 81 o 7 7] — CRISPR 37 s, [ i 2 471 47
TE225%(I 3), CRISPR-1 3 FiEAL Y [a] i 741
Z (A [FYE PR, spacerl. spacer2. spacer3 iX 3

Tt 248 B 1) 1) B 7 91 A — S 57 A R e 7 28 7
i spacer2 ., spacer3 iX P RIS 7 [a] B& 7 51 1Y 221 Bk
A R AR R ZEAE . CRISPR-2 Y [EIBE 741,

A 2 PRI (a1 7 51 5 CRISPR DB # i i 24
AT —3%, Jy— 1] b 41 SR8 A B 18] B e 471
spacerl, 10 %%, BERIf7 5 CRISPR-2 # H &4

TTGTTGGCTCAGEGAGTTTTACCCCTGACAT
TTGTTGGCTCAGIHGAGTTTTACCCCTGACAT
ttgttggetcag gagttttacccctgacat

31
31

Spacerl.1[1]
Spacer1.2[9]
Consensus

Spacer2.1[1]

Spacer2.2[16]

Spacer2.3[55] GAGATACCAC
Spacer2.4[1] GAGATACCAC
Consensus

Spacer3.1[1] AGTCGGTCAACTG
Spacer3.2[70] AGTCGGTCAACTGA
Spacer3.3[1]

Consensus

Spacer4.1[2] 47
Spacer4.2[69] 47
Spacer4.3[1] 47
Spacer4.4[2] 47
Spacer4.5[1] 47
Spacer4.6[1] 47
Consensus tttgaaaccgcgcaattaaagaatcca aaaaa agatcgcaatca

[E 3. CRISPR B8 f& &5 b3t
Figure 3. Sequence alignment of CRISPR spacers. Messages in bracket represented the number of strains with
corresponding spacer. Blue and pink respectively represented 100%, 75% homology.
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Figure 4. The CRISPR structures in the 79 VP strains A—H represented the 8 CRISPR spectral patterns.
Messages in bracket represented the strains with corresponding CRISPR spectral pattern.
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IR 3 B8 TR AR I 28 Ak 2 i) L AS B — o T I DR 43 25
PR AR RL, B H O ALAh, Hoph kA a7
TENG IR B TR, TEIm IR 7 2 T bk CRISPR-1
CRISPR-2 Ao/ x5 1% [B] % )7 91] $4) ¢ A= A [m] 8 32 11 ik
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W R BZ B CRISPR-1 v 5 B2k 5ty 2 114 1] B
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spacer2 WA A B BUAFFERRIE R AR ML, X SEHRR
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fEZS, Wkl THEARNAEfFRET VP B
CRISPR &A= T Ak

222 79 % VP S5¥EESTLEEANFR VP
i) CRISPR i & ) HL#8 4T - i i CRISPR Finder
4 NCBI B 12 HasLEamFEn VP
(RIMD 2210633 ,BB220P ,FDA_R31,CDC_K4557.,
UCM-V493, FORC_008 . FORC_006, FORC_004 ,
ATCC17802 . FORC 014, CHN25. FORC_023)
Hif#¥) CRISPR fis5, T CRISPR JAEgwA%IT41,
i CRISPR Finder #6245 T wfith X % 5 5[]
JPHIAEARSIEREIN . 76 12 ¥R, FDA_R31
AKrE|{Ffa] CRISPR J¥41], RIMD 2210633 A ik
F-5 WA, BB220P Jy D-1 WA, HAx 9 £k VP ¥JE
TG AL, TEIX 9 BRI TR T 3 FiOR[FZE AL BE
L3z 5 CRISPR-2., 38 i il 4= BRI 207 1) VP &
B, CRISPR i fi HUHEAE VP 955 2 Stk
TR KA R S e 44 1 FHA CRISPR 1if
M, EATREEHEN VP Y CRISPR 25K T REELIK
SERE R R Y A B AN YL A B0 TR
CRISPR i s HEE GG lK 2 v, X H AP
BURAA TR 5E o thF 12 BRER s 1) 4 i
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Detection and analysis of CRISPR in Vibrio parahaemolyticus
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Abstract: [Objective] To detect the clustered regularly interspaced short palindromic repeats (CRISPR) in Vibrio
parahaemolyticus, and analyze its structural diversities in different sources of V. parahaemolyticus strains.
[Methods] The primers of convincing CRISPR structure CRISPR-1 were designed by using the sequence according
to CRISPR database, while the primers of questionable CRISPR structure CRISPR-2 were designed according to
the literature. PCR approach was used to detect the CRISPR locus in all 79 strains, and all CRISPR sequences were
analyzed using CRISPR Finder. Furthermore, the structural diversities of CRISPR in different sources of V.
parahaemolyticus were analyzed using bioinformatics methods. [Results] The positive rate of CRISPR-1 was
92.41% and of CRISPR-2 96.20%. The strains possessed with these two locus accounted for 89.87% of the total
strains, and only one strain did not contain any locus. There was no difference between the repeats of CRISPR-1
and CRISPR-2 from different sources of V. parahaemolyticus, whereas the spacers of those two locus in clinical
strains had more variations than those in environmental strains. Therefore, two CRISPR locus formed 8 spectral
patterns (numbers A-H) according to the variations of spacers. Except type F, the patterns A-E, G only were found
in the clinical strains. And the type H containing none of locus was only found in environmental strains.
[Conclusion] CRISPR commonly existed in V. parahaemolyticus. There were differences in the structure of
CRISPR between environmental and clinical strains.
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