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HEES

TR & A BRI A 2 Y BT BER R AH A1 & PRISM(v2.0) > BR A & RIGE SR
F(crispr-TF)##2 DNA {EANHETTEID) - EMB{ECL CRISPR/Cas [Y PAM-interacting (PI)
domain FEFIFTREEWEIIRR] > A NGG ¥ A8 ] LAkE & NAG ¥4, 27+
crispr-TF 7 i i & B R AH AR 5EAE 7 - JUIAE AT DU R NNN T 271, DURERE T4
WK TERE Chk2/Rad53 AT BAAVALNAESE » 5k Chk2/Rad53 LIRERVEERIRIBELE
DNA E{GHVIE AT © Chk2/RadS3 & WEIAEE/E DNA [EAEHYEHE(EIE SRR
FERAEAE » H B R & A [E R R4S RV AH & 1 - B BRI A A et o i
HE 5 ELHT DNA (B8] o RAGKIE —PPRET Chk2/Rad53 FHFEHY NIFALALH - I
DAIEE B R i R 5 e FH > 6 250 e Yo B A LR Y P BB e

Abstract

DNA damage checkpoint is conserved signaling pathways that ensure genome integrity.
Upon replication stress or DNA damage, an essential kinase Rad53 (the ortholog of
mammalian Chk2 kinase) stalls DNA replication and inhibits cell cycle progression. Here, we
aimed to systematically probe the genetic interaction of Chk2/Rad53 in order to elucidate
of the Rad53 functions and its regulatory networks. Current methods of perturbing genetic
networks rely mainly on targeted single-gene overexpression, knockout, and knockdown.
However, these approaches are labor-intensive and it is challenging to modulate the
combinatorial or global regulatory networks involved in complex diseases. To overcome
these limitations, we have developed a novel technology platform called PRISM (Perturbing
Regulatory Interactions by Synthetic Modulators). PRISM introduces global perturbations to
cellular transcriptional networks using CRISPR/Cas based transcription factors (crisprTFs).
Here, we added the screening power to PRISM v2.x by engineering the PAM-interacting (PI)
domain of Cas9. We demonstrated that the reprogrammed networks by PRISM v2.x rebuilt
the Rad53/Chk2-dependent checkpoint signaling in DNA damage induced yeast cells. These
approaches are expected to deepen our understanding of the fundamental mechanisms that
underlie checkpoint signaling and to open up new therapeutic strategies for complex

disorders, such as cancers and aging.
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TE 4 A 1 84 Je o Z4RY B F2 > Chk2/Rad53 {F Ky B5 % AY i A5 B 3R 5% (3 30 &
(checkpoint signaling) i&f DNA fE{GHVEHE HIRLS NFAEA » & Chk2/Rad53 54228

» YRS EAREAR R oA B S 13 - & S B R AY AR TR 1 4 B 2
FIEL ° Chk2/Rad53 & [ WL EG (T DNA (Z1EHY SR S IR 3R RE R HY AL R 4E4% -
H B RERE PR B A VAH & 1 - BB TR B f0AH
Rt oA H B S REAY DNA (1R 1 -

FHR S B SE B A S e b B 2 Chk2/Rad53 sy AL dg4s - A ZEE s
HEmR4EYEFH PRISM ( Perturbing Regulatory Interactions by Synthetic
Modulators ) F#ff » #E#B04 EL CRISPR/Cas ¥f PAM(NGG) 5 HFE &4k & Chk2/Rad53
A NS RIAH - R R AR 22 ME I RF o] MBI Y TR SO B (8 1) -

SpCas9 PAM NNG

PAM f
alt|c|e ®
Target sequence & ) 4
AA|AT |AC|AG »v
TR g . \@
Liu Ta|m|1c|16 7 2
3 NGY| [ \
Guide RNA " CA|CT|CC A L B
GA|GT :

([ 1): PRISM FZ{fir 175 CRISPR » i guide RNA BEEE H AN - HETIHL
chk2/rad53 HY NFEEAZH > TR FE(E PAM HIBRA] - $25 PRISM £Eify
FYRSR B K H R #EIE] - $REIEE % chk2/rad53 HY NEELA -

aln|(=-|>

— -~ DNA 2RV ELASR{HE ( DNA damage checkpoint signaling )

B DNA S84 BRI - B UIISERRENERYEE MRN 1 ATRIP R
FEHEMHERENVESE ATM/ATR F (L H T #HY Chk2/Rads3 » (i



Chk2/Rad53 /(& H i (kinase) - BN T AT 70T RFEREREIE N 25 - RE)
HE AN DNA (E1E14H] o {11401 Chk2/Rad53 % i fi% { BRCAL 1Y Ser988 » {#i BRCA1
HitHEEL Chk2/RadS3 JERKIVIE S HG » 2 1% BRCAL 2L DNAFE{EHHH] (homologous
recombination repair and transcription-coupled repair ) DLK SHi4RBEER > HE5|
ZEANBRJE TS o Chk2/Rad53 Bkl p53 HY Ser20 » f&5E p53 HY4EHE » (i p53
DURR e AR A ~ 4HAE T AR DNA WYETE - B0 - BiWEiE{L Cdc25A =
Cdc25C » HECAHAEITENFIE G2 » R AYHA 3L - 405 Chk2/Rad53 #/f4k
RIZe - 5iA Al AGE DNA RIS R AVSESR DA GHEE - AR iA1= (4R
FHAMAEGE 2L WHEDEH R E CHIRERI R IE R JE 2 - Raltis ShE g
T TE S 4 RS e S S & L B - FH UL AT DAHE Chk2/Rad53 BR Al 58 B Bl Ay
PRAERE A A IR E VIR (& - AWIFEHEH © Chk2/Rads3 HYS(ER EML BEE 44
Zes% > {5ilg0 1100delC A1 1157T ZESEAYIEREE - LLIRFRIRET B HUPEAIE B A RN
HURRSE » HEAM 1157T WAPRIH RO S ~ S - B S E RE = s
WERE - B LERST  tr] DURIEE Chk2/Rad53 Ay fiE % B VIEIEEEIA - B EfToE
Chk2/Rad53 A E ¥ HAFHASERARY T/ » M EEAY TEVHTHYZE0 -
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Double-s:trand breaks methylation Single-strand breaks
/a7 7 \V7 N7 NN N7\ 7 V7NV V77
. L]
| > mam
Chk2/Rad53 ‘

LU LR R AR \ -“~_\-—.__’ §Et
PRISM L]

NGG

BER fig&E NER #ZH# MMRZE#® DSBFi o
MERIZE MIPRESE sEamytieE  ERETRIEE

(&l 2): DNA damage E51 DNA repair 1] : FHAN[EHEGUYEEIEE ~ (LE2MHEE -
H 3 - MEEZTE DNA damage - #E[fH chk2/rad53 Fif% NFEREERK
il » PRISM FZffirHe tH i DAEUA, chk2/rad53 EEEE F tE YRS REE » DAPRET 281 DNA
repair FYELRI4E4E -

+ Chk2/Rad53 £:Eif DNA (&5 k&

EAIAZE] X O~ RIME - dHRCE - 2URY) - 1R o & DNA L BT
Z4(SSB) ~ EEHETZI(DSB) ~ g[S - FHEMESE - 4N E T TIERERY DNA 1B
il - Chk2/Rad53 &t ¥HEEIHAIFIRCA [F NS #E - 41 BER (Base excision
repair) KRELMHERIEIE » NER (Nucleotide excision repair) Z HEAHFRIZE » MMR
( Mismatch repair) % HigsEzR0CEH{Z1E > DSBR ( Double-Strand Break Repair ) £



HeET2UEE - (B A BEND) - [EEEpdii A T e e - i it
AR BRI o A JEAHAE F1 Y Chk2 (Checkpoint kinase 2)JF 52 FEFE RF i 1
ERRHSE b Py S5 B A HE ST (radiation) BRI A3 than #4 f5 RadS3 - EEERIGR 2 F(IMNiR
SRR DNA RS BEERI - RadS53 {1 Ry o (a5 th flE ] DU B Bk kA b0 [F]
b A > B4 BRCAL ~ E2F1 ~ p53 ~ Cde25 55 - 5Lk N AT 2 i
15 DNA B18 ~ 4ZLEGE R T ISR R P E 4=~ AR E 58 5 HL
(R -

ZAIM > BAKY Chk2/RadS3 HY5¢RETHAE FIFAE AN )2 A ks - BAlERIE
Rad53 TEFRFE T2 73 transducer Y » Rad53 SHHEHLA MG » 5—fd
A2 DNA [R B8PSR R %84 DSB If » &% Tell (human ATM homolog) (= HIFf:
bk (b %% “E DSB [ff 4T HY4HZE 1 H2A » H2A 2Bk L b 2 1% & 44 5 adaptor
Rad9(human 53BP1/Classpin) » Rad9 t7 & #% Tell B2 (LM K EEEL Rad53 454 @ [
5 Tell FEoERAL L RadS3 /2 &ML » Rad53 #ud big A 44T [ N oA S L
THAE © &5 _FHAIZ %417 DNA {F5L 15 - DNA RS I & A R SEERATE
Wt e g EgERR > HilEryh Mecl (human ATR homolog)253H » $H%5 adaptor Mrcl »
AR 2 AL - #ERIE (LAY Mrcl gEB RadS3 45 & » (IEAFESAY/ER » Rad53 1
FHSE ARG Mecl BEEE(L - MABGERIEN NFAANZRI - Rad53 REFTEIVAAIR
W2 o PIMIAE cell cycle arrest &5y » Rad53 RE/EEWEREL - #IH] CdcS AYTHRE -
LG RAAIIZER © Rad53 ] DUIIH] Exol YIS » Exol {EAMREAEHA T AvBi & O
HMrp AR E AR E > E Exol WYAIHI(E & o BRI HRAY ST - BRIEEZS) -
Rad53 E&rEs4E ATP-dependent DNA helicase Pifl F1 Rrm3 HY;EMEEI replication
fork stability JEH B - [fJ{E transcriptional response &%) » Rad53 & 5242 Swi6
1 Nrm1 Z£ transcriptional factor FYEME - M FFEAHHEEEA G G1/S  phase BFAY
FNiEE% - 5551 - Rads3 tAEHNT SId3 & Dbf4 2522 DNA 1Ry (E1E -

A FTE\E A 8 EHEN T AE VRO PRET Chk2/Rad53 T 220 7711l -
Aas ARG HAE - [N F Chk2/Rads3 [EIRFaE1E " 2 0H | 4HA P HRYEE ZEHH
R EFTHE] " BB — ) 8y NIFEREAEE SCE AU AT ERY AT - M



BT FeA S AE R 5 1 A8 ) & R AEDERHY PRISM 5521l > #% .t Chk2/Rad53 FHFZEHY NiE
FLNAEEE - (AP DNA RS (R IH A 52 220y T #%

~ FIF CRISPR/Cas 437 EERI4H4E

A EEP R BE A CRISPR (Clustered Regularly Interspaced Short Palindromic Repeat)
THRE @ ErRdlE R Sy - n] DIECE Y 8RR - EiRE AR
W% > PEEERFE CHY DNA R4S - MAHEHY CRISPR HEHI 1Y Cas9 &7
HLAEIY) DNA HYEHE - (FE5IBHHREEHT— N DNA > S DUAEHY DNA F B &
B > FT3E—RAHAY guide RNA (gRNA) - (IR &5 4 &R B AE % Il AV 25
AR Bz - EiRES _RAR > HEEFELELLE s DNA | Ez > AR AT LI
ToHTES B AEIE] > (EAHER T LU 58 SE AN 7 B AR AN AR A [E s B 8
AL DNA  CRISPR E i #E Sria Y gRNA [R5 PRERHN B H A% DNA Ay Hfi—
W& protospacer FP41 > fE G ffif Y PAM [¥51](protospacer adjacent motif)) /I i
B Cas9 HYDJEEHERY - Z1% Cas9  FEZRDTHRYTNERY DNA o HREERFMERY(ER] > 41
FE2E CRISPR/Cas9 {iple 1 —HHARN SRRy - B FAT o] DARERE H A 0t drdE A ap
A HYER oA

* PRISM E: R EREEi

WM E R ZEREE PRISM 51T b > PRISM HYJFEERFEHZCE Y CRISPR HY off-
target R #EE < 7F CRISPR RiEELRIAVIEE - [FINFFE 2 gRNA B HAE DNA LUK
Cas9 fELOfHIEHY PAM L EHEELE S » 7 nILUGREE DNA RGBTSR - Hrr Cas9
LA PAM-interacting (P1) domain J¥iH—Ez = (X H U251 PAM (NGG) (Figure 3A)
gRNA (/47 20bp)5H7E PAM sequence Y555 —HE FiAT > WIREEREW IS - (H
GRIREIUIE D (Cas9) BHFIEEE Y - HAIHIHTE S H gRNA HEEE 51 (K2



&y 12bp) Wi {EHE] > HORG HIRBI VLIRSV 2 & off-target BRRECUE
PRISM  FIF] off-target WA IEHEAVEFME T 22 ZIHEEA FIRY A -

(a)

crRNA tracrRNA

Protospacer — o

CELEEREEREErnriytl

)

spacer | .

)

Z
(b)

NAA NTA NCA NGA
NAT NTT NCT NGT
NAC NTC NCC NGC
NAG NTG NCG |[NGG

([E 3-a):CRISPR 7# 7% gRNA spacer ¥ DNA FYE. 1 —MNF protospacer > [fj PAM &%
o] LARHES Cas9 HYVJEREHTEE. » BIHE 4 MY DNA » 755K DNA HYEERGERZL -



([&] 3-b): 4R Cas9 HEHRE NGG J751] » M4LHEE L Pl domain FYEFLFLT51
% > AL TR EHEE NAG FPAIHTAHE » 7 A ZRAEFR EZE NGC ~ NCT
NAG... 5% » 25 NNN fY CRISPR F£%]]

HefMF CRISPR FIEEEE A T-(transcriptional factor; TF)4H & » FTazatfY crisprTF Z47
AN EAVIE] DNA TisE(H EA#EERAYIIAE > M1 PRISM TEFIFI T CRISPR H off-target
AR MR AT DGR B AR A » MR 222 &5 A B BRI P AR ZE B B I B R D AE
Bk —ZR(E AT LI SR PRET B ER i Chk2/Rad53 SRRV FEEL N 4E4E - HI AT PRISM £
il Pesn LN B e BSR4 - 2240 PAM DB B NGG 41 » T MEIRHZEA
HLHAR(ER R —CHY PRISM v2.x > fEs HAL N ERBESER B 5 -

N~ BERREEE B Y

MRy THE=HA PRISM HYTORE » HMIHVEZE HAZEHE R Pl domain HY&E A
B 1216~1221 Ko @AM 1333~1335 » 5 b A & e el NGG HYEE (I & > #¢
IR BSR4 & 1Y DNA Rl ABEREER - S RE S EFEE. NGC ~ NCT »
71 NAG [ CRISPR/Cas - [ A AIEfEE AR -H NGG HEZd YR - S f& A SR
AN PRISM v2.x £ 1 Chk2/Rad53 22 Bl DNA {E1E1%H

PRERFERE— © Chk2/Rad53 [FIHFFZEHI A R A - IR LB — AR N Y o7
T R EE R AR AR A4 - FRPTREEL PRISM BCfaR el

PRERERE @ B PRISM Bl s2 E NGG FralEyEIR > FATRAE I PRISM FifirHy
EEERE ST -



> BIRIBEE A

— BEBRREE

HHLibrary

- Transformation
Spotting Assay

Pl domain
PRISM TEFF
- Vo
B A DNAE 1R H ] erESHEN

RNA seq
CHIP seq

([ 4): FsE57E DNA [B1Ef%7E] > Yeast system 1 » S7E 4% Library » i Library
Transformation > BEFE Y Yeast 1 » i BFELE HAYERRETT Spotting Assay » FEEES
BEERCEIER ¢ 1ff PRISM(Perturbing Regulatory Interactions by Synthetic
Modulators) s » &4 Cas 9 #Y Pl domain » WEFHEER » B I %57 Rad53 FrEEEay
FLNAE4% > A HU(Hydroxyurea)i&ii DNA B8 > £ T H X3 PRISM-NAG HY %47t
T ERER DB BUEAE ] - #7:8 DNA 155 -



= - Higeakts

2o

(—) &xff
Centrifuge Vortex, scientific | Suction machine, | Pipetman, Gilson Low-temp
5424R, industries Rocker incubator, TKS
Eppendorf

Nanodrop Lite, 1.5ml Eppendorf, | PCR tube, PCR machine, Petri Dish,

Thermofisher ExtraGene ExtraGene Analytik Jena ExtraGene

Scientific

Water Bath, TKS

(&) BE 8

Polyethylene Lithium Acetate Doxycycline Hydroxyurea (HU), | Sodium Hydroxide
Glycol 3350 (PEG | (LiAc), Sigma (Dox), Sigma Cyrus (NaOH),Cyrus
3350), Sigma

3-Amino-1,2,4-
triazole (3-AT),
Sigma




(=) BELL B B
Btk \
ERA BRI

M555 MAT a trp1-901 leu2-3, -112 ura3-52 his3-200 James et al., 1996
galdA gal80A LYS2::GAL1-HIS3 GAL2-
ADE2met2::GAL7-lacZ

M517 W303 MAT a rad53-1 Cabrielse at al., 2006

(PU) DNA &3

pRS416-pTetON--dCas9-VP64-gRNA- NGG

pRS416-pTetON--dCas9-VP64-gRNA-NAG

pRS416-pTetON--dCas9-PI-1216-Afalll/Clal-1221-VP64-gRNA

10




(f1) #% /&5 11

dCas9-Q1221-bb-F  5-AAGGGTAATGAATTGGCTTTGCC-3’

dCas9-S1216-bb-R  5-AGCCAACATTCTCTTTCTACCATTT TC-3’

dCas9-R1335-bb-F  5-TACACCTCTACCAAAGAAGTTTTGGAC-3’

Cas9-R1333-bb-R 5’-GTCGATAGTGGTATCGAAATACTTAAAAGC-3’

Cas9-1216NNK1221_F2

5’GTTTGTTCGAATTGGAAAATGGTAGAAAGAGAATGTTGGCTNNKNNKNNKNNKNNKNNKAA
GGGTAATGAATTGGCTTTGCCATCCAAGTACGTTAATTT-3’

PI-1333NNK1335_F

5'GTGCTCCAGCTGCTTTTAAGTATTTCGATACCACTATCGACNNKAAGNNKTACACCTCTACCAA
AGAAGTTTTGGACGCTACTTTGATCC-3’

=~ BRFETAED RS

(—) EEREEAYEERIE - Yeast transformation

By R5E b DL 2EFE REEE (Saccharomyces cerevisiae) Bt A4247) » K| Lithium
Acetate i ERYFEEET- T /2 Z8(42°heat-shock) PRZEIT BR HEAHAM - m] (EEERFE A4
REIo Rk as 2k B L a3 PRISM 1B #G DNA #E A SHREAMIGFRIR ~ -

11



7 '} FHEC Master mix:
| 1. mam B Soul di20

: = 36U| 1M LiAc
F FaEREC
r yiret sy S 5“[ 10 ||lg/l||| SSDNA

» AR AEE | 2404l 50% PEG
V
50mIEIEB % 350ml master mix
LSS . T
PR ARRE:
heat shock
+
B /OE FRKIE
=)
T
= et i
= mE R

([&l 5) * REAREEEAL > iR DL 40m | JRREEF BRI B0 30 [ERRR - b H R 4lHHE LA
4000rpm HfE0y 3 73 » A0 PA K DUR B o R BB R B AR PR - BEE DA
1ml 0.1M Lithium acetate (LiAc)E%%E 30 4388172 30 FEVAAS - FC B EAAT{E
MasterMix > A& 36mL 1M LiAc ~ 5mL 10mg/mL ssDNA ~ LKz 240mL 50% PEG
3350 > {2E2 lug/ul Z/E %G DNA LUK SOul R & - B8 30 22 MRS 40 o7
H o BEE M 42 /KB TEEMARTE IR 20 J3 5 - SRS 2 BB AR R R MR i A
I

(=) HHVZEHE DNA - Plasmid extract

FAMAIH silica-based membrane spin column ¢ E. coli #HiEUVE #& DNA » 4di{EHY DNA
A EFRNEEZEIY) ~ PCR ~ FIEFHEEYEETE -

12



Cell Harvest Lysis DNA Binding Wash Elute

(&l 6)-7h HUE A% DNA HYIIEFF Ry : SEEESEAMARIR - RAAEREE - { DNA BEFALHAY -
ALY DNA SSEERET > B2 5 FI4E{LAY DNA -

(=) PEFIESETL] PRISM ‘&5 DNA - Restriction enzyme digestion

HAI LA FE N SRR i B PRISM B G | PI domain FYEAREFPAITE 1216 £ 1221
[ AfllL AT Clal REFERRFR ARG UIAL - PLLL R AIEE 2R S e 47 PI domain library FTds

iy linear vector °

DNA (1.25 pg/ul) 2 ul (about 2.5 ug)
Aflll 1ul
Clal 1ul
10x cutsmart buffer 2 ul
ddH.0 14 pl
Total 20ul

13



(M) B &7 $E S E - Polymerase chain reaction (PCR)

Bt EIi 5B — 1Y primers(dCas9-Q1221-bb-F & dCas9-Q1221-bb-R) L 51|

PCR 7 JFE:(# PI domain library FTZE[Y linear vector o & 50L& PRISM B LD
K primers 1R {5 E DNA TG » & [20R (L primers #25] DNA £ - & FHTHRE]
EEZTEMERORHRE - (EEETT extension » RFILIEEREEME n 20 » 5.5 2" K5 HY

DNA o

DNA (50pg/ul) | primer (25uM) 2x Phusion ddH20 Total
master mix
1l 1l 10 ul 8 ul 20 ul
98 C 98 C 60 C 72°C 72°C 4°C
1 min 30 sec 30 sec 18 min 18 min oo
35 cycles

(71) BEERFEE DNA #58Y - Colony PCR

PSR SR AY PRISM v2.x 1& > BP0 8 PI domain Y DNA [ PCR [ZfiE
JE15 £ 4911 DNA DUSUEF? -

14




94 C 94 °C 55C 72 C 72 C 4°C

3min 5 sec 1min 1 min 2 min oo

35 cycles

(7) EERFR AL R E B 5377 Spotting assays

ZEMREERIER - EE IR TR an SO R EEGIAEIE - Al 24 2 28 el B
AIMRRERIE - PRI BB E A AR R B4R > HEAERHEEE AR
BRIV AE RN -

(1)1% & strain:overnight I & /0 (2)F7Kresuspend® - #% solution ¥ £ 96 well plate
O 8 P | :
o |
S .]

'

(4)#%spotterL/C2H50HEE# - #spotter (3)1% 5 —3 P EX i 20p189solution®)5E 51 - II1Z
& Esolution - EREZEEMD pipetting AR - E=5FE STk It H#E

oL W
C2H50H « ' ‘:,
h D¢
‘ &_/

-Ura / -Ura-His /
-Ura-His + 1 ml 3AT

15




(&l 7):Spotting assays JifzlE], Hot » HIE T BV E RS & overnight - liHE
O HK O RUKEEEDRRIE - ROESRIVEEGTS £5H 96 1817 plate T » AEHHY
—51 20pl BYLRETRINEE =5t > 7% pipetting LR > BEGBEMIEE
B o MEE=FIRIE NG IRIEHE - BTy IMRE - &{% - & spotter LURKE HZ
% > T 96 ¥&HY plate &1 » HY S G B AT £ (-Ura/-Ura-His/-Ura-His+1ml 3AT)

Fo

(1) EERE 4 ERYESEEL - Synthetic complete medium (SCM)

BERLTR 2 BEEEMERS AL - ARIA plasmid FTH7 A HY selection marker (s Al
fé4H - 300 0.67% Bacto-yeast nitrogen base » 2% glucose Lz 25Tl R 2 WA H &
Bl - HEACEBERSERE: - AIFIIA 2% Agar « £08 S B Kot 121 LI IR
% > WGP 281 2 55 RGN > JTa AT EARR B m (41 3-AT, HU,
Dox &) -

16



2 - WiseeE R

j={{¢

— - T —RATERAE TS PRISM v2.x

FIA SR PRISML.0 FYEZTAE R PAM BT NGG [RAIIRM » R R S ReFE
S Pl domain HYFFAIE crisprTF $fEE2 HoAtl 15 78 Y PAM FEHI(NNN) © AEERH > (M
¥ Cas9 FAYNTIESAYIHAET4 5 (D10A & H841A) AL dCas9 (dead Cas9) » H: I E45 DNA
binding FYAE )7 » {BfEEFTT] DNA - FLAMNIGHEE F VP64 #EEEINT-#Y activation domain
dCas9 81 VP64 [ g AR B = B gk A 1 RE R BRG] NNV RER - FAMIRE TR
CRISPR transcription factors ( crisprTF) - ([E 8)

By 1 (i crisprTF BEHREE| HoAtl PAM sequence » ELAR 3 dCas9 #E5 PAM eI PI-
domain ( 1200-1368 ) tHEE (I E 1216-1221 HYEIEEEFEF IS A MEATE #A - PR ELFE
Ky Pl domain library » Suf@ S EERATIEAY “insert” o i EAEHT PRISM EHS 73 A A
FH PCR B, Avrll B Clal 2 ZZtT]ik linear DNA » [ BB B 2”7 vector”#A & 1K Uracil(Ura)
FZEIN 1 B2 LUKz crisprTF BYZEIN 5 Bz FRAFIRF insert 81 vector 25 ABER}ERATIHEHRE £y
BHIREY PRISM ERGHETTRIA - (B 9)

i

Hie EEEAKE R FHT gBRNA-NGG 2 gRNA-NAG > [ERFITE gRNAs & Al DIBER
SHL DL FE RS Histidine(His) & ¢ EERIY promoter » {HIFAHY crisprTF HAEFEHT gRNA-
NGG EYHT PAM-NGG - #fiEE) HIS3 EERAVZRIIZELE histidine » HEELIEHFREH
histidine(His) Y35 & B AT DUE R » 22 > crisprTF AllfREFEH gRNA-NAG ZELE)
HIS3 A » REfEAF SCM-Ura-His YR EA B4R « TPV ERHW SRS
% Pl domain 3 crisprTF BEFIH gRNA-NAG EiEh HIS3 FLRAYFIR » R 1&AEFF SCM-Ura-
His fyss& Rt B4 & - (& 10)

17



Original CRISPR-Cas9 Structure PRISM(CRISPR-TF)

Cas9 dCas9

GRNA-NAG —! i

PI- domain

i
| RPs

T

DNA binding , Activation _ CRISR transcription
domain domain ~ factor

([ 8)H7 crispr/cas9 #¢f& H Crispr-TF(PRISM)HYH 1

FEACas9iEa PAM E SIAYPI-domain
1216 1221 amino acids

|
/nsert

NNNNNNNNNNNNNNNNNN - nitrogenous base

oﬁkl,ﬁo

Aflll > Clal

vector Amp —_—

gy

transform

Ura3 gRNA-NAG

(& 9): vector: dCas9 ~ Ura3 ~ gRNA-NAG ~ Amp

insert: 18 {[& & E s EE NI BB 5]

18



His3
reporter I

New
Pl-domain

(Bl 10):New Pl domain F1 NAG ¥R A1 = &l

BERAER— © PRISM B AGHYZE (T BT

(@) (b)

CRISPR-TF
PI domain

Amp

gRNA-NAG

(& 11-a): vector :Ura+CRISPR-TF* &% insert: #rHY Pl-domain JEALlE( B 1216-1221 {55
TEpEIE PR I4H & (random library) ©

19
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