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Abstract; In recent years, the global problem of bacterial resistance is growing. The propagation and proliferation
of the bacterial drug resistance has become a major problem in a serious threat to global public health and environ-
mental safety, and meanwhile new types of resistance genes and “Super Bacteria” are continuously worldwide e-
merging. In addition to regulating the rational use of drugs and limiting antibiotic discharge policies, the stepwise
entry on the way of fundamental prevention of bacterial resistance is understanding the mechanism of bacterial re-
sistance. CRISPR system is a kind of natural immune system in bacteria, which can be used against exogenous
DNA, and therefore, the structure and function of CRISPR is closely related to bacterial resistance. The in-depth a-
nalysis of the relationship between CRISPR and bacterial resistance will contribute to a significative understanding
of the mechanisms of bacterial resistance, and will provide a new strategy to prevent bacterial resistance.

Keywords: antibiotics; CRISPR/Cas; bacterial resistance; horizontal transfer; virulence gene

EETH . HE ARFAEE RN HERAIL ST H (41525013); B K H R FFE L4 1 10 H (31470440)
YEE BT ARHI(1988- ), 2, WG A, W55 07 ) T Ye A= 84k 73 2E 5% E- mail: xuyan@aepi.org.cn
* JEflYE# ( Corresponding author) , E-mail: daqingm@ 126.com



4

il Eire %1345

2,
¥

B A5 S 245 4 TR b B PR 3k A% B, 5 R 4
R 245 975 4% ) RS2 e JRE TR, 2% 38 X B85 v 4
BRI 25 AT FE s H 4548 220 4 P i 24 32 228 oy 50K
RS TS M R BB AL U RS ARAS T A R L,
H 3 sl it 245 255 R AT e 3l 2o KP4 88 B 0w T L,
L oo T BUAL Yl 1Y 2 R FIURAT , h 0™ AR Y
“ R 24 TR I 2 A NS B T X A s
My e Cnwes T A RORD) B R A A0 H 5 BEAT 4
TR I — > B X 3 26 1 35t 4% W) Jot A A2 1Y fi J2 3R
g, B i R 8] B Y L ] SC A2 91 (clustered
regularly interspaced short palindromic repeats,
CRISPR) } A 5% K[ (CRISPR -associated, Cas)ZH h¥AY
F 4L (CRISPR/Cas) B A — R MMRF (I 4514 , K 2 43 A1
TG A A B A ™Y, F Moineau (4% AE
Nature 3 1) b % SCH& 3], — 26 20 TR KE 4554 B0 1 ik (]
A% P B o 2 3] B LR 21 v | 5 B T 3 2R 4 2
KR A RPRAE , R A0 TR 3RS 1 X 25 55 P9 Y A
FERETT , AT LA A0 I T 25, & F 2, CRISPR &
Sy VAR S b R R e 0 R I NP A 2 SR QTR P
TR EY TR B IR AS B st 15 B 8 e

YHiTEFXF CRISPR/Cas % ¢ 40 {a] By A6 4 71 it 2%
BB 5% i /b, Marraffini 252 % P 3@ 1o #8 [7] DNA
CRISPR Z G0 U R R ) 46 B R it 24 25 D UK
¥ , Bl ik 24 SO B 69 4 18 37 1, (H AL ) 4 A
# 30 CRISPR/Cas #f £k X 7K - 35 X 4% B A7 1 61 1
FHE B IR 9 Hgk =", (15 A2 R 8L

AWM

N T AR JI5E0E R AR AT ) — 28 )/ CRISPR £
GEI AR A 5y AR A 25 22 (4], 9 Ho it/ CRISPR
ARG R EH R A 5 2 B AR Boly, X —F
JE R BAEAR RIS B4R CRISPR FR 4845 4A 1A i
PR R T 25,

1 CRISPR/Cas RZ & RAIERHLE

CRISPR/Cas %4t K CRISPR {7741 LA
K Cas HH = HB /LR (&l 1), CRISPR £ 4
& J¥ 51 (Repeat) Fl 8] i ¥ 51 (Spacer) 2H A%, H:H il
FF A S EE R HIAE , v ARSI 0 B TS, 5
ST -crRNA(CRISPR RNAs) %55 Cas R K it
BA ZFp LR WAL, {57 F CRISPR {37 5 FfH 3T, T4
fiy CRISPR (YA ¢ 25 F1 iz, i 3 tracrRNA (trans-
activating crRNA) % crRNA Fi 1A 1& 1fi & W 24 19
crRNA -5 crRNA RIVE R, 3 [F] 44 S50 240 74 1 e i
J#Bi , CRISPR ) [8] % 7 51 76 4[] 28 5 A 5] B4 i ]
EATAE 25 I H 2 FE R AT,

Cas FEHE R CRISPR G 25 1 36 [H, — ok
UiAEF CRISPR/Cas RGEALTT 4~ 10 4> cas JEH, H
HRHEF 1, cas FERFED . B PRI BARBUE R R
Gl R Ry 5 B 22851, CRISPR/Cas &G H £4>
Cas TR ICM I 0 2 6 Rk = AR gk, BT
Cas FEBCR AT IR, Cas TEHHA LM 257
FA, CRISPR/Cas — 532 3 N RGE 111 K
11 ik 2016 4EMGETt, 260 4B A 240 i v &

A It i 2 51

(Spacer)

ﬁR’EHZ
., . (Repeat
it e
(Leader) ‘
l Cas3:[H
CasE [ (Cas genes)

(Cas proteins)

CRISPRIF 1|
(CRISPR-Array)

M(pre-cRNA)

Bl 1 CRISPR/Cas HJ4ERK 45
Fig. 1 The composition structure of CRISPR/Cas

&1 CRISPR ZZHEMEWHHNS T

Table 1 Distribution of CRISPR system in microorganisms
HkE CRISPRS HE4F CRISPRs [ bk A F] CRISPRs T8 Bk
(Strains) (Strains with CRISPRs) (Not detected CRISPRs strains)
W4T (Archaea) 232 870 202 30
YA (Bavteria) 6782 8 069 3059 2 065
AL (Total) 7014 8939 3261 2095
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PR BL , d5 i By B ) 5 6 5 24 il A1 I PR 3 B
ctRNA 1EK Cas/crRNA 1E & A 1K09 S 101, Bl & -
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(Target DNA)

Cas9

REFRNA
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B 2 CRISPR/Cas 25& 2S5 H1ERANLH
Fig. 2 The mechanism of CRISPR/Cas immune system
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