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Transcriptional Regulation
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Abstract: CRISPR/dCas9 is a transcriptional regulation tool developed from the CRISPR/Cas9 system. The development
and application of CRISPR/dCas9 as a transcriptional interference (CRISPRi)and transcription activator (CRISPRa) were
summarized in this paper. Problems in the application of CRISPR/dCas9 system in bacteria, such as target sites, target selec-

tion and construction of the transcriptional regulatory system, the design of gRNA, and possible solutions were also dis-

cussed in the paper.
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CRISPR (clustered regularly interspaced short pal-
indromic repeats) 42 4 A 55 A= WA 40 it P ) — Fast %
T NS RS, AT AT L R R G A4
P DNAM. 3% crRNA (CRISPR RNA) FIf]
W Cas (CRISPR-associated) #5 [ 2H . 7 CRISPR
RGP, crRNA AL A& — B T € i CRISPR-
Cas RGN ALK TS, %792 — BN A
% CRISPR B£4If DNA. crRNA FE# 4454 Cas
BRSO 20nt A4 BB 5% DNA J¥41 3
T35 e R 2 R U], IR ST RE AL DNA 1Y)
FP) St A SMNEAZ A DNA, CRISPR fE%C
FTAME DNA B RARFS], WTSCE AR DNA
FiE P ARy Ul &. BT ANE] CRISPR A & 48 Hh
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crRNA Fl Cas #[F1AR[A], CRISPR-Cas R4t 321
T HAFIE LR 4 = K28, T BIR G HAS cas3, 1T
BRGHR cas9, W ARG HAE cas10. FEITA 1)
CRISPR/Cas ZGiH, 1 B Z G ) 45 #4) 85 oy a7 2L, (L
T 2e Cas9 FRFIEREICINTIR], P A T - B i
i BH T AL R 49 CRISPR/Cas9 R 461,

CRISPR/dCas9 JEili iR CRISPR/Cas9 FREH
1Y Cas9 el i dCas9 (catalytically dead Cas9) ,
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Cas9 #%4t, CRISPR/dCas9 40 H.45 S5HENL N 454,
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Fig.1 The binding process of Cas9 to gRNA and target sites
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Fig.2 Schema of Cas9 protein structure
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Fig. 3 Mechanism of the CRISPRi System

TEYNEH dCas9 LA gRNA 5] 547
A A SRR O I R Y F k. WS R
FHEC, EELR AW dCas9 2 P ASBE R St i3 ) 5L 4]
ik, Cas9 B 177 2L 55 A 8 1 24544938 (KRAB)
G, SCEIM R 1 P (8 3) . SEG R
SR F R ARAH L, CRISPRI [ 34 T 2420 4

—, {GETE sgRNA Hifi A—ASBT Y 20nt Sl FERECXT
DX 5 e v DAAR 25 5 M i il B FE . 2B L
CRISPRi #4858 Bl e R T 2 MU Hdb i 20nt EJETU
A ) AS TR A S L, DR e ] DA P A O T B SR g
20nt LR CRISPRI B AL A 147 SO 2% 27270,
I SO A RAEE , T DL R o B AR () TR
B, TR BN 2 LA R K, T — 24 R
Mk k. 25 =, T CRISPRi AJUJEiES AN,
FIF LAE REAS 1L 30 2 T B I IR 341200,

B TAEGEE 340, AR W98 R T LA
WG e T . CRISPRI BFEIA. Hildn, @it
iﬁEﬁ CRISPRi 1121k 45 0 2L sh P 4 it v 5L 8 iy 2

RO 3K — S A % TR 405 P 17 P R R ARG,



2019 4- 4 A

B B, 4. CRISPR/dCas9 TEAN BT st () 0 FH e Jre e <3

AR RE 0 K B A5 F (L AN S8R ) T Al 35k IR 9 2
[FJkE ELAT A 2440 . CRISPRi 7] 5 £ Ff sgRNA 7E[F]
— A g TR 22 b R R A ek A T T L sout
Fits BT VF 2 3L R B A A& AR 1 N AR E
BB AT LATA] B PR R ST 22 BE R 2 iR AR 1 3
BEOUSEIR. T — RGN i, TAE— Lo g
VR A 114 40 A a7 7 5 PR il SR R B, PRI
DOFP O IR ARG R AR I A HLA B S 34

SR, T dCas9 BHIT T RNA AR LA,
BT ) UL R A R R S 2 B T, ARX
F I A Gm i R Ul , X JE— A 2G5
CRISPR 4 1E L —FE , 75 CRISPRI XJ A=K fT by
I R HE AT P B i, AR A7 kR R D T B S B
CRISPR R4 %5 BB AH T, it Cui 25017
P 92000 FiRe S S A CRISPRI SN AT
KIGFF B R R A B, sgRNA ThEEE PAM
FPAIRY 120t BIFPFIFAIHIG 5 AREE T IR R RE
T8 P A A A I PR R . TRV, AT A PR B A
dCas9 W EREAR, 1 W PEBR At 23 AR, T dCas9 7E
Ve 5 1sf s BB A B S 1 T e R PR 1) 38, IR, 7
FIEEANTA Y CRISPRI 1 P4k dCas9 ByZEik il
WA E L

2 CRISPR#EiF&

CRISPRa(CRISPR activition) & — Ff & F
CRISPR/dCas9 (W% 5%#% T.H.. CRISPR/dCas9 %
U5 LS PL SEIOE , T B dCas9 K 155 s T
A ECETE sgRNA R UEALA —BL scRNA (small
cytoplasmic RNA) KFEAEBERLTE JLR F3K 1 RNA 45
H&EA, U\ﬁﬁi}?ﬁiﬁﬁi“'ﬁi%l%% K ¥F
CRISPRa £%4iH,dCas9 5 RNA RAMHY o WIE
(dCas9 :: w) FlE 1, ffl%j% B sgRNA 5] R,
RNA A HERER A s 709 B &, s
U (E 4) . BERMAEY TR SAM., SunTag Al
VP64-p65-Rta (VPR) 25 25521 242 BLF X A 5 5
TFIRFE ST BT 2R B, W] REAFAEAT WO (A B 28 IX 35,
BI dCas9 :: w i FHEE G B W & A, f H 4
dCas9 :: w0 BYAS G AL BT 2l I, 30 22 0.
X—HEE B AR CRISPRa AREIH FLE#EA A, B
[FIEF 358 T CRISPRa RAAFESF . CRISPRa Xf
553 ST BB AT A RO AL R 4 B
TR RN AR P , X R TG 2tk — 20

B b A e ZE . B R KA
CRISPRa RGE LA Z o T AR A fE TAE.

ngNAQ

Target+PAM Target+PAM

dCas9 + GCN4 dCas9 P65

‘ %SCFV—VP(M ] Rta
N
sgRNA— N sgRNA— P64

I

Target+PAM Target+PAM

El 4 CRISPR RGHIFERHE R
Fig. 4 Transcriptional activation strategy of CRISPR
system
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Fig. 5 Simultaneous activation and depression of differ-
ent genes on a genome scale
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