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™ R Cas9 fr SR E SRR Y %, MY
20 14 T 25 9% 2 B BE 90> O A 40 1 b CRISPR
5T 245 ) Ok 2 AR — 50 iF 98 % W] CRISPR /cas &2 48
i Bk B A 25 5 A AR O, B CRISPR 47
AE T 25 OB ATy W7 75 K W FF 0 ) A 46 Y o ASHIT S 0E
i 0 A5 B T R CRISPR J% 4% 41 #K 1 1 25 155 o
PRI BU I CRISPR (K 45 ¥ 1% /) A 55 i 25 119 ¢ &
it — 25 [ W] CRISPR ) 3 fig LA K 056 40 v 1 24 1)
TS KR

1 MRERITIA

1.1 E#

I R 23 15 1) 75 B TR 60 K 1996 4573 12 H VLT 6
k51999 - 20012003 - 2013 44y & B V7| rd 48 £k,
2013 4F 43 85 H AL 5T 5 k2004 4 T [ 25 4 B
1k, Forr, 45 BR O AR QR BB, 13 Bk b R & 5
FRT» 2 K A R0 9 65 BT 5 2 RO B s B 9 TR R K
BeAy W ATCC 25922, iy A v [ 3% 38 4 A= 490 vl b A 2R
DR 0 o
L2 Zmnik 7

PR AR &R T AR (Ampicillin, AM) | Sk 742 15
3 (Cephalothin, CF) . U3 % (Tetracycline, TE) &
77 31 345 W] (Trimethoprim /sulfamethoxazole, SXT) . 4%
% % ( Chloramphenicol, Cl) X} i @ ¥ A
(Norfloxacin, NOR) It H At M K F1 6 A= 40 Wl 5770 5 B
] B AT BE e N (PCR) #1523 71+ 100 bp DNA

Ladder W B b 4= T A9 TRE I A A3 B 2> w1 5 40 1
S DNA $2HGA ) &8 T Bl S A R B A
B2 ], MH (A) Br 77 20l T Ao 5 WA B A B AR
PR o3 A 24 W] I B K TR H IR B 9 [H Oxoid 24
wl R R I B Sigma 2 W] o LR HE BRI K
FEar AT A g .
1.3 CRISPR #&3

R4l CRISPR DB % 415 5 23 A1 1 75 B8 18 i % 1Y
CRISPR %5474 CRISPR-S2.CRISPR-S4 [ fig [f]
CRISPR %)% %1] CRISPR-S1.CRISPR-S3 ¥ i} 5|4
(Fl1)F 5 02 1), Hr, CRISPR-84 Y cas KL [H 4]
i CRISPR/cas % %i, CRISPR-S1. CRISPR-S2 FiI
CRISPR-83 ¥J 4 fILS7 A Ao

DA 7] 4 HC 1 5 5 B AR TR 2 DNA R A5EAR, X
BV CRISPR HEATH 1 HI 5 5E - 7 35 4K R
7350 pL, H Hr 2 x Tag PCR Master Mix 25 L,
ddH,0 19 pL, 5 pmol/pL F. & m gl 4 & 1 pL,
200 -300 pg/mL #Ekx DNA 4 pL. CRISPR J ¥ 4%
P35 g :94°C FiAE Pk 5 min;94°C 4% 1 60 s,51°C B k
60 s,72°C ZE A 60 s,32 NFIA;72°C L 10 mins
IS pL PCR 4 38 7 Wy REAT 2% B¢ I W5 45k JB v Uk » ]
HEIR B BA M 52 IF il sk 45 S o CRISPR ()47 38 7= 4y
1% b TR O A PR A W) DU, ) A CRISPR
Finder, 43 #1 CRISPR [¥] 5 & 1 [6] & )7 51, #fi W\
CRISPR [ {7 71 F1 45 4, 3 K] H ¢ 51 Lo &b 3 A
ClustalX 2.1 LL#: % CRISPR {7 /5 () 5 & ¥ 51 F1 1)
ke 7 41

% 1. CRISPR #95| ¥ 55
Table 1. Primers of CRISPR for PCR Amplification

Gene Primer Sequence (5°—3") PCR products /bp Annealing temperature /°C
SIF ATTAGTCGGCGTAAGAAAGA

CRISPR-SI 609 56
SIR GAACAGCGTGATTATGGATGC
S2F TTGTYAGGTAGGTTGGTGAAG

CRISPR-S2 715 56
S2R GCGAAGAGAAAGAACGAGTA
S3F ATCTCTGCTAACACCAACTAC

CRISPR-S3 711 56
S3R CTACGACCCTGAATGGAATC
S4F AGCGACTAACTGGAAT CTTG

CRISPR-S4 651 56
S4R CAATCTG GCTACTGGAAGTG

1.4 iK%

K H ¥ B Kirby-Bauer (K-B) 22 34T 25 iR 56
SR I PR R 92 % 3 6% AL BT 9T 57 (CLSD) 45 7
71 RS R N K W 5 A5 BATCC 25922 43 #F

AR RN AN [ 24 W T T 2 90 A L, 6 3 R R DL B
AN TR B 0 AR 22 T 245 (9 40 11 A 22 i 2 R o
1.5 SHit=ZEHH

K H SPSS17.0 Zi vt 8 A 4k B 44 » CRISPR &
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i 245 1R 23 A1 SR ] <™ K 56 5, Fisher” s i 1A 5 40 6
P <0.05 hZERGHIUFE Lo

2 4R

2.1 60 #xE5% & CRISPR By o Fnst4y

2.1.1 CRISPR B4 &5 8 : DL 60 Kk & 5 3 2k N
41 DNA B8, PCR 4 #% CRISPR-S1. CRISPR-S2.
CRISPR-S3 fI CRISPR-84, % H] CRISPR Finder % %
53 #1 CRISPR, 45 X W58 2, 7 3 A~ &L BA | spacer ]
CRISPR i gt th % 4 31.67%

2.1.2 60 BkE %5 CRISPR HI45 7 : 60 k&% H
H BERR A D S AT 1A CRISPR A s, 2 17 12 Fif
CRISPR 37 (AL, & 3) , % Wi 2 B AL, ok ok
F A, 3 BR&BUE G CRISPR 3% 51 )y K M, K& —As

F3.60 REBEE

F]fig ) CRISPR &4 CRISPR-S3, H 4% 57 Bk B i
ff) CRISPR i 71 35 %5 1 52 i) CRISPR 4 #J CRISPR-
S2 o CRISPR-S4, ffy 5 ff) CRISPR 45 ¥ () j&t FH 1k 3¢
4 95%

% 2.60 ¥EEZIE CRISPR B4 H 2508 F 51 & B
Table 2. The positive rate and spacer number of

CRISPR in 60 Shigella strains

Gene Spacer number  Strain number Percentage /%
CRISPR-S1 1 20 33.33
CRISPR-S2 1 1 51.67

2 30
CRISPR-S3 1 48 80
CRISPR-84 2 25 73.33

3 18

9 1

CRISPR #) 4 #

Table 3. Distribution of CRISPR in 60 Shigella strains

Type CRISPR spectral pattern Strain number Percentage /%
A CRISPR-S1 + CRISPR-82 + CRISPR-S3 + CRISPR-84 4 6. 67
B CRISPR-S2 + CRISPR-S3 + CRISPR-S4 12 20

C CRISPR-S1 + CRISPR-S3 + CRISPR-S4 9 15

D CRISPR-S1 + CRISPR-S2 + CRISPR-S3 1 1.67
E CRISPR-S1 + CRISPR-S2 + CRISPR-S4 1 1.67
F CRISPR-S2 + CRISPR-S3 11 18.34
G CRISPR-S2 + CRISPR-54 1 1.67
H CRISPR-S3 + CRISPR-S4 8 13.32
I CRISPR-S1 + CRISPR-S4 5 8.32
J CRISPR-S2 1 1.67
K CRISPR-S3 3 5

L CRISPR-54 4 6.67

2.1.3 CRISPR By E £ [¥ 5| : CRISPR Finder i jj
M EEJFEHIIL 9 FlL R3.2 BRI EHE 5,
HoAt, 8 # ¥ 5 ¢ 51l &5 CRISPR DB 4k )5 o A Aii 1)
LA (1) o 3 #REB R CRISPR-S1
MES S0 R1L 2, H 37K i di K 5k AGC; 1 #
G B CRISPR-S2 ¥ 5 53 )7 41| oy R2. 2, H 573 ik 2K
WAL GTTCA, JE R A — A A 3 G I RAL, 1 BRE W
CRISPR-S2 [¥) 5L &2 J7 1| g R2. 3, 3L 37 iy il 2K g ik
TAAAAAT;2 Fk 75 % B CRISPR-S3 (1) T & )% 4l h
R3.2, & 5 R3.1 [ [f) J5 7F 1R 1K 25 #k & 20 B
CRISPR-S4 [T & JF 41 4 R4. 1, o 375t i e il ik AC
2.1.4 CRISPR 898 fg F¥ 51l : CRISPR Finder iH 5
2 (1 18] b 17 71 4% 242 4%, A0 48 23 FiAS () 288 24 1 1) B
J A0, b 12 ik o & B (8] B 715 3 30 4%, 11
Bl 24 CRISPR DB #(¥s FErh A AT, 3L 212 4% [A]

— CRISPR {37 £ 1 [ B )7 41 77 76 2 55 (&1 2) o o] g
f¥) CRISPR %t #J CRISPR-S1 fil CRISPR-S3 [ (1] [ /5
FI LR —, 3 B & BB CRISPR-S1 11 [u] b )7 41 4
Spl. 2, 3L 570 G 2k g 3L GGC, 2 BE &% 1 CRISPR-
S3 I A K 5 51y Spd. 2, Fo b5 Spd. 1 [A] 1 AL AIR A
BRI 18] B S5 %15 9557 ) CRISPR 47 5 CRISPR-
S2 1) [a] B 77 41 IR be A L —, 1 Bk & B 1 CRISPR-S2
(R 1E] K 2 %1 2 Sp2. 2 il Sp3. 2, ¥ 41 37 K Sy ik % i
B GTTCA, 1 Bk K 38T 19 18] K5 )7 51 Sp2. 3 5 cas
JE PR 3% 32 % i CRISPR /cas % 4 [#) CRISPR-84, H: |
K& P 20 LG A 3= s ) B A1 TR) )T R P R A
Sp7. 1k Hr R I a) B 7 %10 » 1 4K & %5 B 1) CRISPR -
S4 % 9 AN H K% ¥ %) Sp5.3. Sp6.3. Sp7.2. Sp8.
Sp9.Spl0. Spll. Spl2 F1 Spl3, ¥y ¥ & I ) ] b
J¥ 50
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CRISPR-S1 (Quastionshls CRISPR)
R1.1(17) ATGCTGGCGCATCTTATCCAGCCTACGGTTGCTCTCCAGC
R1.2(3) -\TGCTGGCGCRTCTT-\TCC-\GCCT*\CGGTTGCTCTCC- - -
X FFFFF AT I FF AT R FF AR FFF AR
CRISPR-S2 (Convincing CRISPR)
R2.1(29) -GTTCACTGCCGTACAGGCAGCTTAAAAAT
R22(1)  -=----- CTGCCGTACAGGCGGCTTAAAAAT
R23(1) AGTTCACTGCCGTACAGGCAGCT-------
FTITXTITLTIRSET T X
CRISPR-83 (Quastionsble CRISPR)
R3.1 (46) TTITGTAGGCCTGATAAGACGCGCCAGCGTICGCATCAGGC
R3.2(2) --- GA.-\CGCCTTATCCGGC -CTACGGC-TCGGATT- - - -
* xxx: ET % % F % _EF TEET %%
CRISPR-584 (Convincing CRISPR)
R4.1(25) CGGTTTATCCCCGCTGGCGCGGGGAAC- -
R4.2(19) CGGTTTATCCCCGCTGGCGCGGGGAACAC
FxT T2 E AT IFEEE AT RFF A TR R
1. CRISPR B E & 55 tb 3
Figure 1. Sequence alignment of CRISPR repeats. Figures in bracket represented the number of strains with corresponding repeat. “* ”
represented perfect match, “” represented strong similarity . ” represented weak similarity.
CRISPR-81 (Quastionsbls CRISPR)
Spl.1(17) ---CGGGTTGGATAAGGCGTTGATGCCGCATCCGACAGCTATCGCCGGATGCG
Spl2(3) GGCCGGGTTGCGATAAGGCGTTGATGCCGCATCCGACAGCTATCGCCGGATGCG
— e 2 TXTXT T X T T X T T T T T T T T XTI T T T T T T T XTI T XTI T XTI XTI XTI XTI RXR
CRISPR-82 (Convincing CRISPR)
Spa 1(29) CGACGGGGTGCGGTAAAACCT- -TTGCGAACGC- - - - -
p2.2 (1) CGACGGGCTGCGGAAAAACCT - -TTGCGAACGCGTTCCA
Sp;. 3 (1) - TAAAAATTGCCGCGGATCCTGTCTGCCAATAATGACA
= Tz % . %33 Txx xE
8p3.1(29) TCACAGGTAACATACTCCACCCGCCCACCAT---- -
§p3.2(1) TCACAGGTAACATACTCCACCCGCCCACCATGTTCA
X T T ATT X T T X T XX T T X T T X T T X T T X T T XX
CRISPR-83 (Questionsbls CRISPR)
Sp—[» 1 (46) -TCCGGGTGCCGGATG- - - - CAGCGTGAACGCCTTATCCGGCCTACGGCT - - - - CGGA
(2) GGAAGGCTGAAAAAAACCCCCCACCTCCCATCCAGGTCCGGGAGGCGGATGCAACGG-
TR T ® % % #%. _zaxss _  xxx _* %%
CRISPR-84 (Convincing CRISPR)
8p5.1 (25) - -TCTAAGTGATATCCATCATCGCATCCAGTGCGCC
$p5.2 (18) TTACTGCTTGGTATGCGGAATCACACCCTGAA- - - -
$53(1) - -AAAACCAAACTT- CTCCATAMATTCCATAGCCG-
8p6.1 (25) ---TCTTA-CTGCTTGGTAT-GCGGAATCACACCCTGAA
sh62(18) ---IGIACGCGGCGAGTTTIAGCGACAGGTCATCC- -~
8p6.3 (1) GAGTCTAT-CAGCGA-CACTACCGGCA- -ATAGCGA- - -
* * : * * * - - * * % .. * - * *
8p7.1(18) --GGGGCGATCAATTGAGCCGTACTTTTC-TGAAA
Sp7.2(1) CTATAGCG- -CCAC- GTTCCG-\GCGCTGCG%GCTG
. L * . EJ EJ . T XX .. £ £ Ed :
2. CRISPR #J[8) & 1 51 bk 3
Figure 2. Sequence alignment of CRISPR spacers. Figures in bracket represented the number of strains with corresponding spacer. “* ” represented

“ » “« »

perfect match,

2.1.5 CRISPR 8454 5 5 75 51| 1f A2 4k 5] & AH 46
171 5 5 410 1) AR A%, 9 B 52 41 R 23 T [ 5§, ) 41) 41
) CRISPR J% 1] 8 [ CRISPR 45 #4 7E 60 A ik 54 1
4> AE WL 3. #E 12 Bl CRISPR i/ A 3 L 1,
H1 T [7]— CRISPR A £ 1) 55 52 1 [R) [ )7 51 76 AS [+) 1R

BRI 22 5%, A BLCVHLT J& L&Y AU 45 A [5] (1 1

represented strong similarity

M. 3 bk B W B CRISPR-S1 5 CRISPR-S1.2, 4

represented weak similarity.

B A2.C3 F 12 WP ;1 Ak & 5L R 1) CRISPR-S2

CRISPR-S2.2, 4H %, B4 WAL, % 1 ¥R &AW H M A
CRISPR-82.3, 4 i B3 W ;2 ¥ E W H M

CRISPR-S3 >}y CRISPR-S3. 2, 4 /i B4 #il B-5 W #Y;
18 #E & 2014 ) CRISPR-S4 % CRISPR-S4. 2, 41 Jit A—
2.B2.B4.B5.C2.C3.H2.14.12 fI L2 W %, 1
FE & BB 1k CRISPR-S4. 3, 41 1% B-6 Wi 7id .
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Figure 3. The CRISPR structures in the 60 Shigella strains A— L represented the 12 CRISPR spectral patterns. Figures in bracket represented

the number of strains with corresponding CRISPR spectral pattern. Rhombus represented new spacers found in this study. Two different layouts

of repeat and spacer sequences existed in CRISPR-S1 (S1.1, S1.2) and CRISPR-S3 (S3.1, 3.2) respectively, three different layouts in

CRISPR-82 (S2.1, $2.2, S2.3) and CRISPR-S4 (S4.1, S4.2, S4.3) respectively.

2.2 60 BRERERIM AN
60 B & B T G T RS W ) 6 Firpt AR 2 R i 24 %

T :AM 3% 56.67% ,CF 2} 26.67% , TE 4 66.67% ,SXT
4 65% ,C 2k 48.33% , NOR }j 16.67% o FLH, XF 6 Ff

PUARBIAN 25 1 BB 8 Bk AU 1 Bt A R &

== 70 2
oo

< 4.60 ¥k

BUR LL AR iR 2 FPPiAR s G B 9 Bk, 3 AL DAL
210 2 M 21 32 B, 2 M 250 53.33% -
XF 6 PR 2 AN 2 1) 5 B R AR 1) CRISPR

—=
oy UL

W2y C R, 2 H 2y T4 BE 1 CRISPR i 71

% BAILFAIFIH A (£4).

CRISPR K 25095 7
Table 4. Distribution of CRISPR and drug resistance in 60 Shigella strains

Drug CRISPR spectral pattern

Total
resistance A B C D E F G H 1 J K L
none 0 2 5 0 0 0 0 0 0 0 1 0 8
single 1 2 0 0 0 2 0 2 3 0 1 0 11
two 2 1 2 0 0 0 0 0 2 1 0 1 9
multi 1 7 2 1 1 9 1 6 0 0 1 3 32
total 4 12 9 1 1 11 1 8 5 1 3 4 60

2.3 CRISPR-S 5Mzhpyx &

CRISPR-S4 B[ 7 B 3 bk 55 B IR 35 90 T bk 2

6], 2 HCI 25 1) 70 Al 22 57 JE ge vk 5% 55 X TE i 24 7k
(9 A 22 S IR B GE T2 RO IR S
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CRISPR-S4 [{) 5 & Fy 41| 55 2 N 24 ¥ 43 A 22 5+
A58 X 5 TE fif 25 Pk 1) 50 A 2 =3 I8 H 48k
X ZEIY 2 E B E KM TE & 5 5w
CRISPR-S4 (T H 75| % ) R4. 1.

CRISPR-S4 [f][a] k% 741 Sp5Sp6.Sp7 5 % H fiif
IO A 22 AT Get i X SpT 5 TE i 24 1k 1) 4y
%S INE G %8 L. £ EIiit 25 &5 5k
CRISPR-S4 [ 1H] [ )3 511 % b Sp5. 1 Fil Sp6. 1, £ T fif
25 PR BRORNE TE 58 WAk K £ 6 Sp7. CRISPR-

S4 ¥ 0] g Fe 41 Sp8 # Spl13, 5 Sp5.3.Sp6.3 K&
Sp7. 2 [AIAE 1 AR & BB TP A7 A 105 B B R 6 Fif
PULE R AN 2 .

CRISPR-S4 [§1 44 3 B 11 bk 55 B 7 s 5 1 ok 2 T
AM.CF.SXT.Cl FI NOR fiif 25 ¥ 1) 73 A1 22 5 ¥ L 4 vk
227 Y ; CRISPR-84 1) & J¥ %15 AM.CF.SXT.Cl flI
NOR i 24 1% ¥ 73 A1 22 7 4 Jo 4 v 2% 7 X ; CRISPR-84
{1 15 K )7 51) Sp5Sp6.Sp7, 55 AM, CF, SXT, Cl £1 NOR
i 245 V5 1R 93 AT 22 e 8 o e vk 2 e

% 5. 5% E CRISPR-S4 5z 1$ B X &
Table 5. The relationship between CRISPR-S4 and drug resistance in Shigella

Drug CRISPR-54 Repeat SpS Spb Sp7
resistance - + P - R4.1R4.2P - Sp5.1Sp5.2Sp5.3P - Spb6. 1Sp6. 2Sp6. 3P - Sp7.1Sp7.2P
Antibiotics

none 1 7 0361 1 4 3 0.0 1 4 2 1 002" 1 4 2 1 0.02" 5 2 1 0.008"
Type

single 3 8 3 1 7 3 1 7 0 3 1 7 0 4 7 0

Two 1 8 1 4 4 1 4 4 0 1 4 4 0 5 4 0

MDR 11 21 11 16 5 1 16 5 0 11 16 5 0 27 5 0
TE S 4 15 06677 4 5 10 0.039" 4 5 9 1 0.052" 4 5 9 1 0.052" 9 9 1 0.015"

I 0 1 0 0 1 0 0 1 0 0 o0 1 0 0 1 0

R 12 28 12 20 8 12 20 8 0 12 20 8 0 32 8 0

Fisher’ s exact text; S: sensitivity, I: intermediated resistance, R: resistance.

3 i

1996 4 &2 1 g WHO A8 Ry 25 N Kk EK

I T 2 4 K R Y o B PR
BB ANWTAR S AR T 2Rk B A 2 T 2 bk
FATRT 60 B & B R 2518 B EAT R I, T AE BE
WX AM.TE. SXT. C ¥ i} 25 & % &5, 1 %} CF
NOR )i} 2 23541, 2 T i 245 %64 53.33% , 51T &
g2 U 4 5 4 L — 50, CRISPR 32 49 A T 41 1 F
A B IR D AL, AR SURS DI T 60 AR & B ) ]
AEM CRISPR 45 # CRISPR-SI1.CRISPR-S3, X #fi i&
) CRISPR % f#4 CRISPR-S2. CRISPR-S4. 4 4
CRISPR {7 pi 88 B A 5 e AT WG T 12 ok 74 (A-
L), B K B4 4 0] f5 ) CRISPR 4t #4) CRISPR-S3, 1
fil % B 1) 5 1 o€ 1) CRISPR 2544, 5 1) CRISPR 4
4 (1) BH 1 %0k 95% , 55 CRISPR DB #( 45 7 b A Af
LI TR KL DR 4, 81.82% ik T (9/11) Fl
87.72% (5/57) [ -K J #F B vh 47 1€ 1 %€ i) CRISPR
SER— 30 5 E B YLBAE 2 B4 IS FL R A 8 Bk
WEHCBE BRK B e 3 RS U B CRISPR 47 A1 &5 —
UL O BB R Y 7 3R W PR R

PLNNUAR

CRISPR #H ¢ & &R casl Fll cas2.

CRISPR 5 cas #: X 41 i, CRISPR /cas & 4, [A]
B )7 B 1) 2 B AR P A 5 E 5 TR, T 3L Cas 2R 1
K AU P 3 TR 4 A, AT B A 35 DR 1) KO 3 B8 L HR T
I 7 AT e R e 4 e B 2 T L T 2 B 1
IOV R 8 G B TR 25 10 S HLH 22—, H AT ok
CRISPR 5 fiif 24 ¢ 3 B 40 38 76 AS [5) 160 40 187 P g A —
5, Katie M. 25" 4 9 7 % J Bk 1% 14 CRISPR # 5%
B E I casl F cas3, KI :casl B8 cas3 5 % & i}
210 3K 13 0 & A R Kelli™ 40 7 36 % 5k 3 10
CRISPR /cas, J) & Bl : CRISPR /cas 5 3k 5 M it 24 5%
Ao HA, KA 1HE 1) cas £ 76 BUR PR A 25
BR8] JE 26 ¢ FF ELI 25 R 475 vf BLAE CRISPR FH
K AF 2 1) A% 4% . K 0F 9T b CRISPR-SI,
CRISPR-82.CRISPR-S3 4 4 L7 AL £, AN Y cas K
K AHIE 4, 1 CRISPR-S4 5 cas & A 41 5% CRISPR/
cas R4c. Kk, FA1 /0 Hr T CRISPR-84 5 & B 14
Z Wi 29 10 50 A, R I AR CRISPR-S4 BH 1 14 4%
SRk 2 ), 2 B 25 1) 0 A 2 RGO E
S, AH %2 iR 24 A B R bR 0 R 4 80 R4L T,
5] b 2 1) - %k SpS. 1 K Spé. 1.

i} — CRISPR v s () 5 & 1% 51 A 6 A <7 76 [H]
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ol 410 1D AN Ti) B8 AR 100 v 55 AHARL S A A /> 308 Bk P R
AR R AR SUR B 4 A7 R AL 3 Rk
CRISPR-S1 [f) T & J¥ 5.2 ¥k & %1 5 CRISPR-S2
M 57412 bk & B CRISPR-S3 (1) 1 & Jv 41 #il
i 4> CRISPR-S4 () & 53 J¥ 41| K A=A 5. T 52 )7 4
P10 28 S5 A A T 1) R 5 A, T A IR AR Ak 4y
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Detection of CRISPR and its relationship to drug
resistance in Shigella
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Abstract: [Objective] To detect clustered regularly interspaced short palindromic repeats (CRISPR) in Shigella, and to
analyze its relationship to drug resistance. [Methods] Four pairs of primers were used for the detection of convincing
CRISPR structures CRISPR-S2 and CRISPR-84, questionable CRISPR structures CRISPR-S1 and CRISPR-83 in 60
Shigella strains. All primers were designed using sequences in CRISPR database. CRISPR Finder was used to analyze
CRISPR and susceptibilities of Shigella strains were tested by agar diffusion method. Furthermore, we analyzed the
relationship between drug resistance and CRISPR-S4. [Results] The positive rate of convincing CRISPR structures was
95% . The four CRISPR loci formed 12 spectral patterns (A-L) , all of which contained convincing CRISPR structures
except type K. We found one new repeat and 12 new spacers. The multi-drug resistance rate was 53.33% . We found no
significant difference between CRISPR-S4 and drug resistant. However, the repeat sequence of CRISPR-S4 in multi— or
TE—esistance strains was mainly R4. 1 with AC deletions in the 37 end, and the spacer sequences of CRISPR-S4 in multi—
drug resistance strains were mainly Sp5. 1, Sp6. 1 and Sp7. [Conclusion] CRISPR was common in Shigella. Variations
of repeat sequences and diversities of spacer sequences might be related to drug resistance in Shigella.
Keywords: Shigella, multi-drug resistance, CRISPR
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