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— 2P AT LR A AR 24 0 3RS AN Ek
1 R BEEE AT HG T 3, HE 13 5HGT
Y RE PR R 2805 A0 BR A 25 A0 A 6. R
FATVE M CRISPR/Cas 2 45 Al 38 1o LA HL I 5 20 A
B i 25 Pk B ) Z B AL B R . AT S
(insertion sequence, 1S)J& 4 A IR L B 77,
Je I fA] AR RGBT AT e Ok B RERS, BAE
AN T G (o 44 ] Bk B . TS AT 48 5 i 24 3 ) kA
HGT, ST AR 358 PR 77 A 58 78 DT 5% M i PR
f Bk o AR IR AL 1 R R B 4 A B T
CRISPRAH KK 3N cse2 HAEAEIS600, 7E It
filh EABE SR — 22 43 HTIS600 X CRISPRAH G
H 3R ese2 mRNAZE L IIF2 .

1 ARAeT7 &

1.1 ERRAIAHH

G AR 7> B AR BB 338k, Hoh R IS B 2 10k
RNEBRL08K, SFBAT R 2580 br i ot
e . KIFFEATCC 25922, T w4
PRFPE ORI 0 . HelaZi A A SEBG % (R A
1.2 &5

25T T B AN R AN P A= iR A BR
Al PCRETT G A FifA: TAY) TARA
FRAF]; 40 DNA/NE SR PO & W B E SR
EYIRHA BR A 5 4 R ZH RN A SR BG4
Wy E b st N 22 A BR /S 7 5 PrimeScript "RT
reagent Kit with gDNA Eraser. SYBR" Premix Ex
Taq "TIFIDL2000 DNA Markerl4 [ H A TaKaRa;
TC ISR NG A= LT W) 8 AT I 255 A= 4 A
MEABRZA A ;s RPMI1640K5; 57 2l [ 3¢ [
GIBCO/AH]; MH (A)¥E 55 MBI 4 W [ 7 [
Sigma/y m); AR H R A EEBER By W B 9t [
OxoidA Al ; IR N BIOWESTA wliE F 434
For IR 1 R [ P o e 2l 9

1.3 EERUSFRE

4 €] SensoQuest/A 7] LabcyCler basic PCRAY ;
56 N HIAE ) 2R 52 R ABI Fast750055 B 78 &
HPCRAY:; |iffHeal Force/A A]COfEIRET F74H ;
H Z<Nikon/\ H]JECLIPSE TS100-F{# & & {45

1.4 CRISPRALA . TZGEE. FHEEMCRISPR

MREREE cse2k M

DA o it B 7 B R S R 41 DN ACH B4
PCRY"H§CRISPRA & . M2 | B g 5& KA
CRISPRAISEHE FFE [ ese2. 514 NATTILH Y
WITIRAE, 1P FI LR, ISR R 25 uL,
HH12.5 pL 2xTag PCR Master Mix, 8.5 uL ddH,0,
WRE RS pmol/pLiy b FIES #1451 uL, DNAKIHR
2uL. N&ME: 94°C5min; 94°C45s, BK60s
GB KIRFEEWF1), 72°C 45 s, 320MEFR; 72 °C
10 min, HX5 pL PCRY 3E =Wk A 2% IR WHEE L
HLUK, BEIR R AOREE I iE 455 . CRISPRAV A
Py Yk R TR TR A A PR w0
F, D45 R 2 CRISPR Finder#K /43 #7 CRISPR
IR Ew=2a 2 G Y5271
1.5 ZEi%

K H I K Kirby-Bauer (K-B)4% H 717 2454
R, BHRAEEEIR, BCOFHHE. SCLSI
ST R . KT B ATCC25922 4 25
IOARAE TR TR o AR A 2R A ST A B HIAL
TR LA, W 328 K 3L A ZR T 24 1) 40 A
FE X h 2 H 1l 25 1 (Multi-drug resistance, MDR).,
1.6 SBETEEE

AR I AR % S B P S Hela 4T g 55,
S E30 nLAH MRV S G B W YRR AT, Je
2-5 min, $$20 mLIEB GV A MM Bk, 36
R ICI Y, FET 4 R T 200 AR AR S e
B . THE200 A P AE T A (A
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1. CRISPRI=. MZEREFFZHEEIPCRIIMFIIRER
Table 1. Primers of CRISPR loci,drug resistance genes and virulence genes for PCR amplification
Genes Sequence (5'—3") Size/kb T./°C Reference
CRISPR1 F: AGCGACTAACTGGAATCTTG 0.7 56 [6]
R: CAATCTGGCTACTGGAAGTG
CRISPR2 F: CGATCCAGAGCTGGTCGAATG 1.0 56
R: AGTGCTCTTTAACATAATGGGATG
CRISPR3 F: TTGTYAGGTAGGTTGGTGAAG 0.7 56
R: GCGAAGAGAAAGAACGAGTA
cse2 F: GCCCAGCGGATACGGATAAA 1.6/0.4 55
R: ACGGATGGATTTCGCCTGTT
cat F: CAATGAAAGACGGTGAGC 0.3 52 [7]
R: ACAAACGGCATGATGAAC
sul2 F: CCTGTTTCGTCCGACACAGA 0.4 55
R: GAAGCGCAGCCGCAATTCAT
blacry F: GGTTAAAAAATCACTGCGTC 0.8 56
R: TTGGTGACGATTTTAGCCGC
ipaH F: TGGAAAAACTCAGTGCCTCT 0.4 55 [8]
R: CCAGTCCGTAAATTCATTCT
ial F: CTG GAT GGT ATG GTG AGG 0.3 52
R: GGAGGCCAACAATTATTTCC
vird F: CTGCATTCTGGCAATCTCTTCACATC 0.2 58
R: TGATGAGCTAACTTCGTAAGCCCTCC
icsA F: GTTCGTCAAATGTCGGTCAG 1.0 55
R: TCCAGCGTATGGTTGGGTAG
icsP F: TTCTTTGTACTTGCACTTTG 0.8 52
R: TGTAATTTCTGGAGCCTTCT
ipaBCD F: GCTATAGCAGTGACATGG 0.6 52
R: ACGAGTTCGAAGCACTC

Heladf i30T R=FL T- 40} %57/200)x100% A= (1)
1.7 Real-time PCRAR M cse2 mRNAFR KK

P IR A 20 AN RN AR BGR 77 &1 P A3 42
WA HRNA, HPETaKaRa PrirneScriptTM RT

reagent Kit with gDNA Eraser (Perfect Real Time)ia
7 G U I Pk 2 T RN A% 5% i cDNA . B 4T

actamicro@im.ac.cn

A T A THAARA AR ENCBIY Shigella
sonnei Ss046 LR H HFese2 R T514), i H
(3R cse2519), LL16S IRNAH NS IR, J75
NzR20i/~, #MTaKaRa SYBR® Premix Ex
Tag TMITEH & Ul B S Bl e AR R, 1 B ABI
Fast7500{{ #4245 1 TReal-time PCREZLE
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2. RT-PCR3|¥&1t
Table 2. Primers of RT-PCR

Genes Sequence (5'—3") Size/kb
16SrRNA F: TGATCCTGGCTCAGATTGA 0.8

R: TTTACGGCGTGGACTACC
cse2 F: GAGGAATTGCAGGAGAAACG 0.2

R: TGATACGCCACTCAGGTTCA

2 HRAGA

2.1 FEEY LR
2.1.1 CRISPRELE MGG : DI33HREB TR 5
KIZHDNA A, PCRY HYCRISPR1. CRISPR2
FICRISPR3AV 5., H Y3 R HL Yk 45 R /MEK RN
700, 1000, 700 bp, VL1, BT Rk T
BHERABSSEY W YRKIEARZES . 334k
4% HCRISPR1. CRISPR2. CRISPR3{i i BH
FAr5°493.94% (31/33). 90.91% (30/33). 78.8%
(26/33).

FFPCRy= W% A T A TR AT FR A w1
J¥, 4555 CRISPR Finderf# 4434, BN h
CRISPR1FICRISPR2{v s5 4145 AH [F] (1) B & 5 4]
5-CGGTTTATCCCCGCTGGCGCGGGGAAC-3';
CRISPR3fy S W J¥ 5 A 5'-GTTCACTGCCGT
ACAGGCAGCTTAAAAAT-3", #R4r407H &

M 1 2 3 4 5 6

1. CRISPR{LZHIPCREE

Figure 1. PCR amplification of CRISPR loci. M:
DL2000 marker; 1-2: CRISPR1; 3—4: CRISPR2; 5-6:
CRISPR3.

PSR BIBEE 2257 . 33MEH B Y3 1CRISPR
AL 3 B4 (%) [B) B 7 91 80 H %50, CRISPR 1.
SR RYIRIRR P 91 B 2355 ; CRI SPR2FICRISPR3
2255, BERME3IFIR,
2.1.2 FAHEEMWLGEEKSA: LI33HREN
HHIDNA AL, PCRY #ipaH . ial. ipaBCD .
vird ., icsA . icsPRFORNEE S HED AT 24 5 Fl car . sul2
blacrxo. ZEHUNFRAFR, i 243 A %R iy = 2
i Hsul2 (66.7%), blacrx (57.6%), cat (54.5%),
B R M ipaHMial IR e, ¥100%; HAIK
HicsA . vird. icsP. ipaBCD, FHMRAKIK K87.88%
84.85% . 84.85% . 75.76%,
2.1.3 CRISPRAAXEHIER cse2 B0 : 330k
W, KK cse2 AR A 20K, 31BRERE T
TifEcse2 LM, HAICIS600/A 128k, A 1S600
H19% .
2.2 S ER

K ok K Kirby-Bauer(K-B)4t H 2 #E 47 50T
ARAGHORE . BiA RN B- MBS . U
R AERL. BTSRRI kg
MRS~ , EIrpnn it 2% 5w, i581.82%;
HYCHIUIRER(72.73%) « 2R PAR(42.42%) . A7
3. 33*%%1’-3%‘13CRI;ﬁPR{ﬁ)f—i’fﬁHj%&l‘ﬂf‘%f?ﬁ']
Table 3. Positive rate and sEpacer number of CRISPR

loci in 33 Shigella strains

CRISPR  Spacer number Strain number Positive rate/%
CRISPR1 0 2 93.94
2 19
3 12
CRISPR2 0 15 90.91
1 10
2 8
CRISPR3 0 7 78.80
1 2
2 24
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4. EREWMHER S HEREGNEER
Table 4. Distribution of drug resistance genes and virulence genes in Shigella

Drug resistance genes
Genes

Virulence genes

cat sul2 blactx ipaH ial ipaBCD vird icsA icsP
Positive number 18 22 19 33 33 25 28 29 28
Positive rate/% 54.5 66.7 57.6 100.0 100.0 75.8 84.8 87.8 84.8

"S5, BREREHBIRILER
Table 5. Antimicrobial susceptibility test of 33 Shigella

strains
Antibiotics/% AM TE SXT NOR CL
R 42.42 72.73 81.82 12.12 30.30
I 6.06 3.03 0.00 6.06 0.00
S 51.52 24.24 18.18 81.82 69.70
Total/% 100.00  100.00 100.00 100.00 100.00

R%: resistance; [%: intermediate; S%: susceptible; AM: ampici
llin; TE: tetracycline; SXT: sulfamethoxazole; NOR: norfloxac
in; CL: chloramphenicol.

£(30.30%) . WHHEIPE(12.12%),
2.3 ERETHEGAE

A B 57 EE 7 Hela 20 JOA AL DL 3 B 5 B8 7 o
J1o HERERE Heladl i, @it & 0 iE gi it
B s MEE E X HelaZl M (O ESEAVE I . 334k
BB G I T 45 R W R Hela 2 i A9 SE T
RILFEIN3.0%42.5%,
2.4 CRISPRI B SMZEREER
2.4.1 CRISPRUSEWMHRBMRR: LM
MDR )5 5 B R 4T % 328 335 DL B4t A= i
2. P ATCRISPRA; S5 225 RAM E R
CRISPR1, CRISPR2, CRISPR3{ % . IS600F1%
i 24 2R A 2 [R] 53 A0 22 S ot 20 0 o
2.4.2 CRISPRUU A SWGREHEMRE: /i
CRISPRAV J5 51255 Hcat . sul2 . blacrx ) IER
P AR AICRISPRA 5Tt 245 3L RIAH X
2.5 CRISPRILESFEHNRXER
2.5.1 CRISPRA & S5HelafifI3ET-RARE :
S3HTCRISPRAV 5 S HelaZHIFET 0GR . 4556

actamicro@im.ac.cn

7~ . CRISPRI 5 BF 1 4 PR A9 SBT3 55 AL
SPRPEANE, 22 R A SRR L(P<0.05), KL
CRISPR2FICRISPR31v 15, 5 HelaZl AL T KA K.
2.5.2 CRISPRUGSENEHAMRR: 735
HrCRISPR1, CRISPR2, CRISPR3fy 5 5% J13&
HipaBCD ., vird. icsA. icsPHIRFR, ARRIAHK
2.6 IS600%Fcse2 mRNAFSAIK R0

HE R B I cse2 FINZ 2L 16S rRNA
Pyt ZmE2 R, WNEZRS, Bi—HRNS
HepH16S rRNAY s, thdoEm—3, AES
MG, VLR IFI B AR A — R 116S IRNA mRNA
Tk ERREE, NSHFERER, HmeHP
W ese2y ¥ 3G, hdokm—3, WRDHE
A, VLA 40 B B 6] — 20 7 P ese2 mRNAZR A
mAER. NP &, HiyiEHcse2 mRNA
FIR RTINS EE 16S rRNA

I 1 35 DR P 2 5 TR 1% e ol 26 2 252 B
A ) 5 ) — R AR A AR R SR A 2Ok
G, RGeS . EBETR: Bk
Plese2 (7)) o5 06 3 BIFE(81.0£0.5) °C, NS5k

#6. HIRRECRISPRALE SHelaZAIHSE TR 347
Table 6. Relationship of CRISPR loci and Hela cell

death rate in Shigella
Death Rate/%
Genes t value P
Positive Negative
CRISPR1 13.9449.13 28.00+5.66 2132 0.041
CRISPR2 14.1549.21 21.16£12.49 1.225  0.230
CRISPR3 13.63+7.98 19.07+13.86 1.357 0.184
1S600 12.84+7.60 17.43£11.42 1.386  0.176
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Figure 2. Amplification curve of housekeeping gene and target gene.
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Figure 3. Melt curve of housekeeping gene and target
gene.

16S rRNAK 5 U435 Fl 47(78.040.5) °C, H5Hip
{EAIFRT, R HEEHE cse2 FIN S5 K16S rRNA
PHIOEHR
TSSO E FERT-PCRARAS 50 I H Ay 5k
NS EER I CAE . R AHMXTE R, %
ARQ)HE cse2 AN FRIBRF,
F=2{HEEFPE R CHE-N S B CHE] AFQR)
FEIRRANE I H S H ese2 TN S 168
rRNA V-2 C A H1 ABI Fast75001% %% [ 3125 1
BEAFER B CAEY R 15-36, FFEP M. WG
S O T ese 2B mRN AFH X IRk K, Bah

WMFEIFR, Gitier=3.551, P=0.004, /NTH:
7k Ea=0.05., HIS6004 cse2 i mRNAFIXS F ik
JKFEH1.76x10", TCIS6004 cse2 HImRNAKH X} 22
KK H1.07x10°, IS600A4 i A fli CRISPRA ¢ 4E
H 3£ K cse2 mRNAFHIXT IR KE TR

7. cse2ImRNAENT FIAKF
Table 7. Relative expression of cse2 mRNA

Group Relative expression of cse2 mRNA (x+s)

cse2=400 bp (n=12)  1,07x10°+1.41x10°
cse2=1600 bp (n=19) 1.76x10+3.75x10
t" value -3.551

P 0.004

3w
3.1 EHEFHCRISPRA
CRISPR/Cas R GAF1E T 46%4H 1H 184 % 1t 21
W HE AT, — NIRRT A7 £ CRISPRA
A, AR BEERE R CRISPRA S 235184, i
T & EEZ T AR T 5% H RTR], CRISPR{
BN EAZES, 25 RNERITIEE RS
(A TR RS BB R TIDSM 14365, 58741 HE
75" #iHECRISPR Database & DLfE RIS,

http://journals.im.ac.cn/actamicrocn
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B AETE 3 22 I CRISPRA A5, 4331
CRISPR1., CRISPR2FICRISPR3, CRISPRI{
i F 3R iap/cysD-cysHZ 7], HJ5'Bi%E % cas2-casl-
casGe-cas5-cas7-cse2-csel-cas3F:N#% , J& TI-ER
CRISPR/Cas %4, HECRISPRIAY 145,10 kb4 . fif
FIEHygcE-ygeFZ [ CRISPR25 CRISPR 1417 44
WA MIFEI R EZTH], CRISPR3 NG —EH
MEEFH], EOL LT clpAMinfAZEH Z [0, B
AR K M casFEH

AR B9 330K I IR 43 85 A8 B TR 3 R R
CRISPRI1, 2, 3/, i HIKKNI3.94%.
90.91%. 78.8%. &% CRISPRA. M Fp 4 22
CRISPR Finder {73 #r #4 ) CRISPRA i, 331k
ERE R E R P E IR T, A1
FEEITPHRMING . AS[A B CRISPRA A5 #5H7 (1) 1]
W50 80H AT REARTR]; HIRICRISPRA £ #5745 11y ]
B F 08 B il BEAS[R] . HorvathZs!7E mg Pk
B R ILCRISPRIA i #5447 1) 8] By 15 91 5% H
2514, AHHFSE Fr ARSI ) 75 55 B HH CRISPR 13 A5,
ot 1% 1] B 7 50 8 H A 1-34 5 HCRISPR2 A
CRISPR3HH] P oA/ CAT 2235 WS [F) 4
BRI PRI B e B850 H R A TR 9 . Qi 1 — s
WA T AR U AT AR 2R B8R T R R B T T
ZRCRISPR/Cas A%, X FEANPA Fr#s (e )1 K+
K% Garcias " A —A M IR 1 F
HEEFIMXEER, BId KnFrEdia s
FFIE R BEmBOR Kt Z, HEEIHTFZ28
T MER)TH/D . HE S SRR 54
R AYR-SHAITECRISPRA 1 B B ZEA Bk oy,
RIFFIREH SR BT EH A . TR
R4S R T LIS 8 0 I T i 2R 8 T 1 B A
TRHAN SRR 2, HE i HE Ry o8 H D
o, AT NHEAR ) A B 25 08, B TR 3E K AT TR
i 3 ARAS T I Ok 2 WAk & R R R

actamicro@im.ac.cn

LR ¥ 4 1] B 52 90 R e e LA i A,
WG B ER T E SR, A T LAl R
fLIfICRISPR/Cas & 4t, 1-ERI[FJCRISPR/Cas &40
PR AL g2, CRISPRF I Al 78
10°- 10 4E AR FRF A S, H AR K Aotk i f
CRISPRIFHIASEZ Wl AR , T2 27 UL b 23 A7 ] B
FEB AR AR a3k 5 s 4 S0t Ak 14 i B 1 2
BN REAHLT, EPE AT BRI AR TR IS
DRI 1) B e S 43 2 o TR B cas 3 TR 4 L 7= )
Cas#E 12 CRISPR/Cas 2 4t & ¥4 F Y & 4 ik
gy, KIGFFRTISTERS Bl K i cas He K vk #5
PEFIP, 1S6004i A cse23E R AT i H: 26 35 7K S F#
%, #E— ] REfdi CRISPR/Cas 2 45 L) e 55+ &
IR N
3.2 EWEPCRISPRE E5HES

AWFFAERE T 6FPEE I 3L, (RZRETRALR
ipaHFER ,  [R)IES F 4H 7 S5k B e €0 {35 1R 2]
d, RO T BB T2, AT LUEE G
TR A TR 5 PR 25 20 T 7= 24 400 B 68 i P
G AFEIIMRE TR Hipa HEE I Flial 5 45
PRI 100%,  [A)4% S W ipa HAE R T 35 00 40
FZWR T 5. HifRipaBCD . icsP. vird. icsA
KRB, SRR ipaH (100%) ., ial
(99.1%) . vird®(73.3%) 25 RHMT o BRipaH T3
PIZHAEORL A1, HfRipaBCD . vird ., icsP. ial. icsA
PR TR LB, JE TR R S AL
Joi, FITEHREIRS S, AT Ok A ) S
WREZ A3, Y4 a2 8 0 BORL A Al e 24t
ViR B L s LN A5 H IR,
o 0 BT 2 3 5R

ARG 43 M5 713 K E HelaZl JEAE TR K &
PADEHE, X SHAAE RN, Bikard45E™
5 L CRISPR/Cas &R 4 il T-HL 4 A AR HL T T 3L 1A
SXiF il 98 R TR SIS 2 i 35 DR A 1F 92 & BRCRISPR T
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YA vl IBHAS RS 5 S . B TAR LR
FRERAE AR IR 88, f 8w,
JIFEFE R kB E MR, H
A RE K B 5

SERKOP G B nT 40 s AR A /MR L, (T
AN AT AN SE IR 23 X i R i A AR R, A
AN P AE SE AT R v & T T — R 3 B AL LUK
WAMEIE N AR, di4e A S RE S RE,
CRISPR/Cas & Gi il & H rh B 2 B AL 2 — .
Jiang %57 % R Y A B Hh % A 25 B9 AR L R B
CRISPRIERIPRE 3B , {1 41 P i o ik PRIK P
FEARATHE LT MR T 224 2 AR IR X A4 1 11 2 A7
PRGN, A0TE 2 LI IACRISPR, K A3
RAEZ T4, A58 & 5 CRISPR 1 s 1
R R Y HelaZli i, AHAEZET R TCIZAL 1)
ik, HIJCCRISPR/Cas RS HE KR 1 #5R. H%)E
CRISPR/Cas & Gt & 4 W AUVH MR L ) R AR 1Y
MU Z—, ZOLEBRE, SAMNEREE G T#EEA
PSRN, (H A AR AR AT A shist AL Jo ik T ity
AN 25 BE DR | B T R B M — e ] 3R
HIAH T 2 MAPEIR . CRISPR/Cas & 4t A TENT 27 /1
FEFURBEIE A TR, DT 52 0 40 B i 2 0, %
HelaZi i (OBBERE 155 . X5 LouwenZ5 " HIHFSE
ZERARL, CRISPRIFHN R Bk 58 4 Bk (1) 25 i s
b T R T AR T ™ B ) W A R S T
KA, 1] CRISPRAY 2k 5 B4 6 B )1 3 i .
CRISPR/Cas R Gt 1 it B 5 1 K13k
M AN s 0] LIl S Cas B 1515 32
H B L ThAE M R AN 3 11 . WestraZ: " 7EHF
¥ CRISPR/Cas R 4t 5 75 7 &5 il P 5 1 ¢ R B &
B, TEGRRCRISPRALFIEAL T, HZECas9n
LA LU StracrRNAflscaRNAFE I E B 5,
ZEAY Sblp A mMRNAE A EA G, BIG
Cas9Oul AW W 4% %2 mRNA , BE1M bIpFE R 7~

Y. T YRR ABLPE (IR /D, 5 ETLR2AE
ARV 50k D T BT i 32 B e S g, R Z
W M5E . Bk, BR T CRISPRAV AL, castk
PR 20 B B P it A R, AR R
& BLCRISPR2, CRISPR31y s Xt HelaZifi3ET- 4
S, % I8 CRISPR AL U BCHAB CRISPRA A5 1T
5. WEcas AT, 5T EHEAY¥TIRe.
3.3 EWH TP CRISPRAL A 5TZy
A5 5 2 B Kirby-Bauer (K-B)4E F 4
WI33FRE PR X 2RI . PUERER | B i
B o v R AR R BT 255K 5300 R 42.42% |
72.73%. 81.82%. 12.12%F0130.30%. FEITZ2015
G SRR K= N AW 7 PO = NI NN U B2
. EAE . R R ZRA R, BIEN
3 ML R ] 2 5 T e i M R 2 Y
FEAE EELE 2R T — R H SR A
BIZESTA R BERR R IR, 2l A T 24 3 PR ) 2 A
BRA R ok —JRHGT, AR IMYFhokF—
Pl B AN [ TR R 3 Ao T A% 8 st 4% O 4 9] R
W B R S5 SR AR 25 2L I L T 2 1k . TR 25 R R
HGT/24 =AM 2451 =22 702 —, CRISPR/Cas
RGAE MM TSNS AR R REE, —
HZ R BAAAERE? HATXF LR A
BT, PalmerZE % 2 AR ST & FLCRISPR/Cas
RGN H 2 N L2455 . TouchonZ5  "if 5
ZE B 5K elliffife, BIf#iCRISPR/Cas RAAFAE, K
AT B GE & R W MDR . AT B2 F Bk 250
K SOkk G B E U CRISPR/Cas R S I/ R 48
S 253 NI 25 RAN KR, KB TLLT2#
B o AMFFERT33RE TR I CRISPR/Cas &2 4t Fl
i 25 5L A A o A A TIFSE iR & BRCRISPR/Cas
RY 525 HAGE; 4rHrCRISPR/Cas R 48 53k
WHRZMM R R, WREH _FME, K
Gy B AN DA T G B R P AE BRI ), A T
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A A7 38 i Z2 A0 7 X fi CRISPR/Cas 22 45 2k 7 5 4
FR T 5EHEMCRISPRAR S . casIt A & 45 i Ji
Tl BB T AT TR cas HE I D) fiE 1%
XK. BRGEABRICE RS, AR5
A CRISPR I i HAFTEAR AP HI1S6001H 1% &
SGUinesk, HANWBEAEPUE REHIE N T 17
6, 2B B HP G Y B CRISPRAY 45 AT fiE 2 1)
REANTEREI
3.4 HEESRAA—H

ARWFFE53 0T T CRISPRAV #5585 Sy 3L
BESIER . MG | T2y R LR, 45RK
BLCRISPRI7 5 58 /1 RAMEN, H5ESI RN
K, BT HRHEERMERR-FWAE ., X5
AR T 5 % A BT B A AL, 8ORK AR
T BT 245 T A LSHRAR R ILE M gyrA s gyrBii 2
PR X FE R G AR 5 S8y DR RS ) R R
I%, AN EI RGN ) BB, 51 AN ZR 0 Ry R R
TR T A ARG )+ KT 2 36 1K, R B S B e A 5 3
PRI ZS AN —3 o 53— P RERIHIL S R L2
—ANERRR, MERE, Z2EASY, Rk
— AN RSN EOR B IR AP AR I
3.5 IS600X}cse2 mRNAFRRKF I

cse2JF TR RPECasi i, J& FIRICRISPR/
Cas&R4:, f&Cascadeff & &Y EEH T
K H ¥ Cascade B 1 E S ¥ K /N 405 kDa,
INEFAHF Y By Csel . Cse2. Cas7. Cas5.
Cas6e¥%1 2 : 6+ 1+ LNHLBIALN . Cse2fi T
ZEEWTIE, Cse2 IR EFa E HEARDNA,
HafinCascade S5$EARDNARI FEFI 7, TEAMEDNA
Kokt B BORCAE T o AN IR B T 00 & BRAH R A 51 400
P 1 7B TR BE R 2 ese 2 3L PR B2 F AN ] 1) L Dk 4%
H, —254400 bp, H—2EH1600 bp. HPCR
PRI 3T, 1600 bp#400 bpZ2 1111200 bp
FAHEAFFIIS600, a5 45 4 r 40

actamicro@im.ac.cn

Shigella sonnei Ss046 LLXT &I, 1S600%H AL &S 7E
cse2 LRI Ha], Bicse253 251 ISHIHE AL
EANFIXT SRR ek e AR R R R e, KR ZHUE
TFISHHEH AN FE AR TCH Y . WIS LA S 7E
FEAFE AT, KRB kNl
FARZR, RIS T R AR SN A K
R EIE ST, ISEcp I Tl EH A #blacrxm b
i, Ablacrx IS TBLTTRZ MG ZF, [H
TR DT SO B X 45 B Sk AR R i 25 . AHESRY
i it Real-time PCREZA K WA A ¥ 511S600%F
CRISPRAMI S HE K cse2 mRNAZ AN . &5
S, JHAFFHNIS600A 4/ Afficse2 3 RIAH X R
RAKEFRAR T SR %(10%), I HE— 2] B
XFCRISPR/Cas 2 4t [ I HE " A= 54 .

2 % XM
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Role of CRISPR/Cas systems in drug-resistance and virulence and the
effect of IS600 on the expression of cse2 in Shigella
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Lijuan Hong , Bing Zhang , Guangcai Duan ~ , Wenjuan Liang ~, Yingfang Wang’,
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Shuaiyin Chen ', Haiyan Yang , Yuanlin Xi

' Department of Epidemiology, College of Public Health, Zhengzhou University, Zhengzhou 450001, Henan Province, China

? Department of Preventive Medicine, Henan University of Science and Technology, Luoyang 471003, Henan Province, China
® Henan Innovation Center of Molecular Diagnosis and Laboratory Medicine, Xinxiang Medical University, Xinxiang 453003,

Henan Province, China

Abstract: [Objective] To analyze the relationship between CRISPR/Cas system and drug- resistance, virulence. To
investigate the effect of IS600 on the expression of CRISPR associated gene cse2 in Shigella. [Methods] CRISPR
loci, CRISPR associated gene cse2, drug-resistant genes and virulent genes were detected by PCR in 33 Shigella
strains; Trypan Blue counting test was used to detect bacterial virulence; Real-time PCR was used to detect relative
mRNA expression of cse2; susceptibilities of Shigella strains were tested by agar diffusion method. Furthermore, we
analyzed the relationship between CRISPR loci and drug- resistant genes, virulent genes. The effect of the IS600 on
the expression of CRISPR associated gene cse2 was investigated. [Results] The mortality of Hela cells infected by
Shigella with CRISPR1 loci was significantly lower (P<0.05) than those infected by Shigella without CRISPR1. The
mRNA expression level of cse2 in group with IS600 was significantly (P<0.05) lower than that in group without
IS600. [Conclusions] CRISPR loci were widely present in Shigella. Shigella without CRISPR1 has a higher
pathogenicity. Due to the insertion of IS600, the mRNA expression level of cse2 was decreased in Shigella.

Keywords: Shigella, CRISPR/Cas system, insertion sequence, drug-resistance, virulence
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