Her gk K Cas9-TV # A SRR AL

L F PP LY (et ReEEATIRE

National Key Laboratory of Crop Genetic Improvement, Huazhong Agricultural University

RUYRHBRIEERAELEZFERXEE (K X)

A B w4
#* A T A

BPRAEXFHWEAXRELEATSEERR
Mok L £ BB
Wk Ak AR

=0=2%~<A - K

S ‘
NELCTTEY

GENOME EDITING PLATFORM




Her gk K Cas9-TV # A SRR AL

H=x

CRISPR/Cas9-TV protocol (FAMHR) ..o, 3

CRISPR/Cas9-TV protocol (BIHIR) .....ccocoovvveneee, 13

MAEBRES R BB https://cotton.hzau.edu.cn/

Engish | R | ERITR

G%G| HR REAHT NUWE NRTE BRRE RRRT WREEF THOL REE Q

. AZHONG AGRIC
GROUP OF COTFON GENETIC |

TRiCE SRR FRA
\\

HLEhS — BRONE

[ GBS 5 B IR A RATHREAE |

U RN

TS ER R B SO A

RARE

HEEBmEFEE: http:/jinlab.hzau.edu.cn/GenomeEditingPlatform/

{&v‘j GEPlab @ HZAU
<f

‘Fragment CPIYereucs

ﬁ Editing Editing ™



https://hbhs.hzau.edu.cn/
http://jinlab.hzau.edu.cn/GenomeEditingPlatform/

el Ko Cas9-TV # AR BRI
CRISPR/dCas9-TV protocol (FAX
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Gene editing Gene regulation
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A RNase :’F RNase Z C Gene architecture
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‘%famep.m s EEEPEEIO HEel | [IEDe
tRNA RNA [1 tRNA | gRNA [2 tRNA RNA [n!
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[-500]-[+5]
TTATATGTTTAGTAACATTTTTAGTTCAGTCTAACTAACTAATATAGTATAGTATCTAAATATTAATTTGATA
AGAATAAATTTAATAATTGCAATATTTAAATATAAATAATATCTAAATATTAATTAAGTAAAAATAAACTTAA
TAATTAAAATATCTAATACAAATTTCATAATATTTTGACGATGAAAACATCTCAGGTAAGCCGAGTATACT
GTAACCATGTTTATTTTATATAATATCCAAACACCCCCCACCCCCCAATTAACATTTCTAGCTGACCTTCGA
TACCAGCCCGACCCCCAAGTTAAATAATCCATTTCACATCAACAGCATAAAGTAACGTAAGCCCACAATG
ATCAGATTGAGAACGATAACAGACAACAACCTTCCCTCAAGAAATAGGAACAAAAGGAAAGAAAAAA
AAGGTACCTTCTTCTAACGCCGTAATCTATCCATTTGTTTTTTCCATTGACGTGGTCCAATCAGAGAACG

ACCTGCCACT

N AR PERAEBAR BT HE I s A Bsa T BEVINL R 2 [H], S IEFETT RN
— Pk,

aagcatcagatgggcaAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGC
CACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCACATAGGCCCACCGA
1176GCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTA
TCAACTTGAAAAAGTGGCACCGAGTCGGTGCAACAAAGCACCAGTGGT
CTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCG
GCTGGTGCAGTGAAGTTCGATCCGGCAAC . - - (£¢/k gRNA)
& DNEESRBEFI; TRILED R (RNAIHEIES & gRNA; R4EES
gip s SN VAR

RERINGY:

CLAIl as: 5> AGCAAATCGGTGGGCCTATGtgeaccageegggaatd’ (¥R 1 HAMNF )
CLA 2 5:5° CATAGGCCCACCGATTTGCTgttttagagctagaaata 3> (¥EF5 1 JF41))
CLA2as: 5 GTTGCCGGATCGAACTTCACtgcaccagecgggaat3’ CAEAR 2 HAMNF 51D
infCLA as: 5’ ttctagctctaaaacGTTGCCGGATCGAACTTCACS’ (HEFR 2 HANF 1D
pRGEB32-7s: 5> AAGCATCAGATGGGCAAACAAAGCACCAGTGGTCTAG3’
inf pRGEB32-7s: 5> AAGCATCAGATGGGCAAACAAA 3’

NEFSREEFI, 51t R BB E Y K T RIS KA 51 B AT

H o, inf pRGEB32-7 s« pRGEB32-7 s u6-7 Jyiifi i 5] ¥ 75 20 % 14 .
pRGEB32-7 s & HM—HH T, JifH In-fusion EHe. FIHNFTHIHHZA
tRNA, inf pRGEB32-7 s A¥G s H4r 7, K LL pRGEB32-7 s fi.  Inf
CLA as & 844k, J7 18 )54 In-fusion ZEH

3. ZH—IKPCRY I

EHEJEH PCR:

PCR M, 3788 7 2 g B A 51 MDA SE A P 0 3K (R AL R ) v LB A
PEN N — TR RIRSERR . I SRAE 51V 5 Smin AN ESk, T — ROl o 7 A O B
WA BSLEAMIF S W, RIEEFT, TR A S AT ek
Feolo QAR P S B S IR Al & Be i ST AL, B4 P RAZ PCR )
FEPE T DA X — X3 AR U, 48 Taq BESEH BONRLG B B
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= 2
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EBEMREAE
pRGEB32-7 S CLA2s
e
#—IX PCR tRNA gRNA tRNA
g FrBi 2 )
CLAL1 as CLA2 as

Inf pRGEB32-7S
—
=W PCR RNA <> gRNA tRNA

A

AR REE
gRNAHRNA 2474 1] E AT & BT SRS A Shaipk Cnfl T 84, 8
—IR PCR:1. 2 AN T B4 N2 gRNAHRNA S ) Bl ok 38 . (A
5K FE BT LB

20pul R
1 2
ddH,0O 16.1 16.1
Buffer 2 2
dNTP 0.3 0.3




el K5 Cas9-TV # Aty B RURVR FRAH
S primer pRGEB32-7s 0.2 CLA2s 0.2
AS primer CLAlas 0.2 CLA2as 0.2
Taq 0.2 0.2
AR 1 1
PCR %

AR 95°C 4min
ARk 95°C 308
Bk 55°C 30S

FEfH: 72°C 20S
1G5 3C
AR 95°C 308

BK: 60°C 30S

5K
JEfH: 72°C 208
fiGH: 27C
R JE SEAH 72°C 5min
EER7 ¢ el
4.%5 — IR PCR K4iifk:
i FHEH 2 A PCR KM/ B AT 84,
100p1 A &
ddH,O 83.5ul
Buffer 10ul
dNTP 1.5ul
S primer Inf pRGEB32-7 s 1pl
AS primer Inf CLAas 1pl
Taq (M
RE1 1pl
RE2 1pl




R KA Cas9-TV # kM) 2 S XUBR R ZH
PCR %f#:
A 95°C 4min

ARk 95°C 308

Bk 59°C 308

FEfH: 72°C 20S

G35 28C
5 JEAH 72°C 5min s b
FH R
A FBE RS RIS 3 B0 % PCR P2k T 264k . DR B
5.8 B§Y.
100p] K%

TRk (Caso Btk 1k thia8ik) 10ug

10X cut smart Buffer 10ul

BSA1 4l

ddH,O up to  100ul

37°C Y] 5.5h

W] S EEDUB RN, A KR DN DI ROR A B [l WA k7 G s U7 )
BEATAAL . DIV L

6.In-fusion ZE#&::

BB 100ng

MLk (Caso #ifh, fE 00N
S e jE Eu k)

Exnase 0.5ul

CE Buffer Tl

37°C7Ki#ft 30min, UK FJSE Smin, W]-20°CIRAF#SH

TR ZS
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HERE Y SR AR S, UK ECE 30min, 42°CHE 90S, YK E#E Smin.
HY 300pISOC AIABHI 2ml B0, BB PIIMA SOC #, 37°CiE % 45min,

T KAN 1ML, 37°CHiFRid R, R FERET 500ul kan HLfEifk LB,37°CRE Y 3h,

ffiH Inf pRGEB32-7 s Inf CLA as SI#FHYERCIN, HUKEIAL, HBHMEEN
(GC rich) 7 IE#E IR, TR

BHHEAS I 51 4/ 7 51 40

u6-7s:  TGTGCCACTCCAAAGACATCAG +Inf XXAS

JoF A 0 ek
SK B3 BH
MR P T
(oassy Bsal gRMHS scaffold)
(o9as) Bsal SbfI (10,1352

1,00

CS8sSsslx Ps=
[§=1-3=1
CSS0x3 MNspI —
isas5y BfuAl — Bsy
QRrAS ceatrfald)

=iEX
T

EcoS FrEI (225)

L (ZS1>
twI (35532

IgRMS scaffald) (5237 Drea

ool IEEI=A Sool

RFF!E—l RFF!E—E
U6

8. PCR ¥ H K2 K 4tk

{31 PCR 47301 7 SERRFE 10 1 BOSEAT A8, AWSYDOL A5 Hipal A1 Sbf1 ymisii
HEATY .

100pl & &
ddH,O 83.5ul
Buffer 101
dNTP 1.5ul
S primer Inf TVs (M|
AS primer Inf sbf as 1w
Taq 1w
cas9 ik 2ul
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Inf TVs $E3L: 5 CTTGCCACGTGTGT Taacctcgttttcatcatgtg 3

Inf sbfas #E3k: 5° ATTTGTGGACCTGCAgctaaaaacggactagectt 3

PCR %fF:

A . 95°C  4min
APk 95°C 308
IBK: 54°C 30S

GEfH: 72°C 40S
¥ : 28C
e J5 ZEfH 72°C 5min

HL KA
s B e [E AT ()37 0T PCR P2 dhAT 24k, o Ik

9. HAEEY) (dCas9-TV EHiE):

100ul fRZ
g N 10Hg
L (dCas9-TV #i{k)
10X cut smart Buffer 10ul
Hpal 2ul
Shfl 2ul
ddH,0O upto 100ul

37°C WY 5.5h
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RsrII - Rsr21 (7259)

ol (7342)
- TspMI - Xmal - XmaCI (7508)

I (7910)
eR7I - S5fr274I - slal - Tl - Xhol (7925)

HindIII (3958)

Aarl (8938)
Acvl - BbrPI - Eco721 - PmaCI PmlI - PspCI (9730)

BstHPI - - KspAIL (3787

Aatl - Eco1471 - Pcel - SSEEI Stul (93826)
| - Sdal - Sse83871 (10,118)
Zral (10,727)
| Aatll (10,729)
| ARIT - Beul - Spel (11,169)
| ‘ Aatl - Eco1471 - Pcel - SseBI - Stul (11,221)
Bsp19I - Ncol (11,277)
Pacl (11,438)
| | ‘\ ARII - Beul - Spel (11,639)
‘ Bsp14071 - BsriGI - BstAUI - SspBI (11,355)
‘ | Asull - Bpul4I - Bsp1191I - BspT104I - BstBI - Csp451 - NspV - Sful (11,873)
| | | | BlpI - Bpul11021 - Bsp17201 - Celll (12,578)
| | Afel - Aor51HI - Ecod7III (12,868)
Adel - Dralll (13,322)
ASUNHI - Nhel (13,354)
Bmtl - BspOI (13,358)
| | Afel - Aor51HI - Ecod 711l (13,359)
| | | Alel - ONT (13,474)
| | | | BsiwI - Pfl231I - PspLI (13,811)

| | [ ||| AhdI - AspEI - BmeRI - Dril - Eam1105I (13,917)
| I [} | | sanDI (14,273)
| | 1R Adel - Dralll (14,298)
| | {11 1] ]| zral (14,400)
‘ | FET T astT (ra,410)
| | AdI - Psp14061 (14,504)

1l
(L Accrin® - Aor13HI - Bseal* - Bsp131 - BspEL* - Kpn2I - Mrol (15,068)

([ 1111 | sanpt (15278
| Il [ MIuI (16,051)

Xbal (17,449)

PRSI ) R0 R o8 P A [ Wi ) a7 s Ml U0 = WD R AT Ak . AR E

10. In-fusion EE::
B R
LML TR K (dCas9-TV ZfAK)

Exnase 0.5ul
CE Buffer Tl

100ng

100ng

37°C7K¥# 30min, VK EJCE Smin, AJ-20°CIRAF4H

1ERZS
Y S SIRE, UK ECE 30min, 42°CH 90S, YK EEHE Smin.

HY 300pISOC JUABHI 2ml B0, BB PIIMA SOC H1, 37°CRE % 45min,

wT KAN ML, 37°CE:FRid’, $h#fE T 500ul kan Hifdifk LB,37°CZE ¥ 3h,

8 H] u6-7s A1 ubi-as SIPIFHPERIN, FHIKEE, BERAPEENS (GCrich) R,

PR o
BHAEASI 51 40/ > 51 )
11



sl Q| NS Cas9-TV # Ay
u6b-7s: TGTGCCACTCCAAAGACATCAG

Ubi-as: TGTTGGTCGCCGTTAGGA

12. B

MBI )G, AR

BH A e 51 4

u6-7s:  TGTGCCACTCCAAAGACATCAG
Ubi-as:  TGTTGGTCGCCGTTAGGA

12
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CRISPR/Cas9 protocol (33ZhR)

Using CLA as an Example

1. Basic Principles

After the target sequence is cleaved by the CRISPR system, the organism initiates
its own repair mechanisms, leading to mutations and silencing of the target gene
function (as shown below). The Cas9/gRNA complex can target any DNA site
containing the motifs 5'-N3o-NGG-3' or 5'-CCN-N30-3' (where NGG is the PAM
required for Cas9 recognition). Cas9/gRNA precisely cleaves the target DNA double
strand approximately 3 bp upstream of the PAM.

The dCas9, obtained through the targeted mutation of Cas9, retains only its
targeting activity. When directed to the promoter sequence of a gene, its fused
transcriptional activation domain can facilitate the targeted upregulation of that gene.

e e
I'D1oA | I'Hs40A |
| S | S S,
/I'( dCas9g E E VP64
Flag NLS RuvC | RuvC Il HNH RuvClll NLS HA

lober \\ 77 7/

Gene editing Gene regulation

Our vector system allows tandem integration of multiple tRNA + target + gRNA
units (Fig. C), enhancing mutation efficiency. Plant endonucleases RNase P and RNase
Z cleave the 5' and 3' ends of tRNA (Fig. A), releasing gRNAs that guide Cas9/gRNA
to cleave the target DNA at the specified site.

13
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A RNase "( RNase Z C Gene architecture
3

5' leader ' trailer Pol il ter|
CO0000=-0000 0111 Promoses i

Polycistronic tRNA-gRNA (PTG)

> I Terminator
>

3=
Sosoorven I EDOL_WEOL 1 TIHE®
S tRNA [gRNA[1]| tRNA |gRNA[2 tRNA [gRNA[n

D-loop Ol):‘* TyC-loop |9<—u |g<—[>ll |g gl

FPA0E \ s (7(‘03)

Primary transcript RNase P
R0 X
= Variable-}
- 5'} s xx tesssnnny UUUUU RNase Z
Anticodon-loop 5-C) s
3 > X
Anticodon
Processed gRNAs Cae
B gRNA[1] gRNA[2) gRNA [n]
Pol Ill
T teennm
uuuuu
tRNA Terminator m& mﬂ m(&m
Target [1] Target (2] Target [n]

In our lab, we modified the pRGEB32 vector by replacing the kanamycin
resistance marker with hygromycin and incorporating the cotton endogenous U6
promoters (U6-7, U6-9) for gRNA transcription. The protocol below focuses on
constructing a vector with two target sites under the U6-7 promoter using rice
Ubiquitin2 as the Cas9 promtor.

(10,135) Shfl
(9988) Bsal (10,850) Nrul

(s968] Bsal (10,746) Aatll
3804) Hpal | (10,744) Zral

BstBI (11,890)

pacl (R

| |
gRNA scaffold attBl 3xFLAG

'Y
! intron >

PRGEB32-GhU6.7-NPT2(new)
16,241 bp

2. Target Search and Primer Design

CLA Sequence and Targets: Use the CRISPR-P  website
(http://cbi.hzau.edu.cn/crispr/) to search for targets (limited to Gossypium
raimondii data). Alternatively, manually BLAST sequences for specificity. Prefer
targets with unique restriction sites near the PAM (3 bp upstream) for downstream
validation.

14
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[-500]-[+5]
TTATATGTTTAGTAACATTTTTAGTTCAGTCTAACTAACTAATATAGTATAGTATCTAAATATTAATTTGATA
AGAATAAATTTAATAATTGCAATATTTAAATATAAATAATATCTAAATATTAATTAAGTAAAAATAAACTTAA
TAATTAAAATATCTAATACAAATTTCATAATATTTTGACGATGAAAACATCTCAGGTAAGCCGAGTATACT
GTAACCATGTTTATTTTATATAATATCCAAACACCCCCCACCCCCCAATTAACATTTCTAGCTGACCTTCGA
TACCAGCCCGACCCCCAAGTTAAATAATCCATTTCACATCAACAGCATAAAGTAACGTAAGCCCACAATG
ATCAGATTGAGAACGATAACAGACAACAACCTTCCCTCAAGAAATAGGAACAAAAGGAAAGAAAAAA
AAGGTACCTTCTTCTAACGCCGTAATCTATCCATTTGTTTTTTCCATTGACGTGGTCCAATCAGAGAACG
ACCTGCCACT

Insert the target sequence and ligate between the two Bsa I digestion sites shown in the
box of the vector diagram. The final ligation method is the one-step cloning method.

aagcatcagatgggcaAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGC
CACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCACATAGGCCCACCGA
TTTGCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTA
TCAACTTGAAAAAGTGGCACCGAGTCGGTGCAACAAAGCACCAGTGGT
CTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCG
GCTGGTGCAGTGAAGTTCGATCCGGCAAC . - - (£0/k gRNA)
notes: Note: Lowercase = vector backbone; underscores = tRNA; bold =
gRNA; italics = target site.

Primers::

CLAIl as: 5> AGCAAATCGGTGGGCCTATGtgeaccageegggaatd’ (¥R 1 HAMNF )
CLA 2 5:5° CATAGGCCCACCGATTTGCTgttttagagctagaaata 3> (¥EF5 1 JF41))
CLA2as: 5 GTTGCCGGATCGAACTTCACtgcaccagecgggaat3’ CAEAR 2 HAMNF 51D
infCLA as: 5’ ttctagctctaaaacGTTGCCGGATCGAACTTCACS’ (HEFR 2 HANF 1D
pRGEB32-7s: 5> AAGCATCAGATGGGCAAACAAAGCACCAGTGGTCTAG3’
inf pRGEB32-7s: 5> AAGCATCAGATGGGCAAACAAA 3’

(U6-9
PRGEB32-9s:5° CAGCACATAACTGGCAAACAAAGCACCAGTGGTCTAG3’
inf pPRGEB32-9 s: 5 CAGCACATAACTGGCAAACAAA 3”)
The lowercase part is a fixed sequence. Primer design only requires modifying the
target sequence indicated by the underline in the primer.
Among them, inf pPRGEB32-7 s, pPRGEB32-7 s, pPRGEB32-9 s, inf pPRGEB32-9 s, u6-
7 s, and u6-9 s are universal primers and do not need to be changed. pPRGEB32-7s and
pRGEB32-9s contain a part of the vector sequence, facilitating In-fusion ligation.
Because there are multiple trnas in the inserted sequence, inf pRGEB32-7 s and inf
pRGEB32-9 s, in order to enhance amplification specificity, have shorter sequence
lengths than pRGEB32-7 s and pRGEB32-9 s. Inf CLA as contains carrier sequence
connectors for convenient subsequent In-fusion connections.

3.  First PCR Amplification

15
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Overlap Extension PCR:

This method generates fusion fragments by designing primers with
complementary overhangs. Two overlapping PCR products are combined and extended
to form a single construct.

1 3
— —_
— —
PCR1 § 2 PCR2 § 4
B * __
(" b
|
I 1 y B
| = | pens
| < |
| hd |
\ )

Overlapping extension schematic diagram

pRGEB32-7 S CLA2s
—
First step PCR tRNA gRNA tRNA
B ) =) )
CLAL1 as CLA2 as

Inf pRGEB32-7S
—
Second step PCR tRNA <> gRNA tRNA

Inf CLA 2
This is a schematic diagram of the test process as

The gRNA+tRNA combination sequence can be synthesized by itself and ligated to a
common vector (such as using the T vector). In the first PCR: Fragments 1 and 2 were
amplified respectively from the bacterial liquid or plasmid containing the gRNA-+tRNA
vector. (The relevant sequence can be found in the attachment.)

16
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Reaction Mixture (20 pL):

1 2
ddH,0 16.1 16.1
Buffer 2 2
dNTP 0.3 0.3
S primer pRGEB32-7s 0.2 CLA2s 0.2
AS primer CLAlas 0.2 CLA2as 0.2
Taq 0.2 0.2
Template DNA 1 1

PCR Conditions:

1. Initial denaturation: 95°C for 4 min

2. Denaturation: 95°C for 30 s

3. Annealing: 55°C for 30 s

4. Extension: 72°C for 20 s

o Repeat steps 2—4 for 3 cycles

5. Denaturation: 95°C for 30 s

6. Annealing: 60°C for 30 s

7. Extension: 72°C for 20 s

e Repeat steps 57 for 27 cycles

8. Final extension: 72°C for 5 min

Electrophoresis: Verify amplification.

17
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4. Second PCR and Purification

Combine the two PCR products from Step 3 using overlap extension,

Reaction Mixture (100 pL)

ddH,0 83.5ul
Buffer 10l
dNTP 1.5ul
S primer Inf pRGEB32-7 s mi
AS primer Inf CLAas (|
Taq (|
Cas9 vector 2pl
PCR Conditions:

1. Initial denaturation: 95°C for 4 min

2. Denaturation: 95°C for 30 s

w

Annealing: 59°C for 30 s
4. Extension: 72°C for 20 s
o Repeat steps 2—4 for 28 cycles

5. Final extension: 72°C for 5 min
Purification: Use a gel extraction kit to purify the product and measure concentration.

5. Vector Digestion
Digest the vector with Bsal (Cas9) .

Reaction Mixture (100 pL):

Volume (pL):
PCR Product 10 ug
CutSmart Buffer 10 pL

18
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BSA 1 pL
ddH,0O Up to 100 pL

Digestion: 37°C for 5.5 h.

6. In-Fusion Cloning
Assemble the digested vector and insert using In-Fusion technology.
Components:

e Insert (100 ng)

o Linearized vector (100 ng, Cas9)

e Exnase (0.5 pL)

o CE Buffer (1 pL)

Incubation: 37°C for 30 min, then ice for 5 min. Store at -20°C.

7. Transformation
Transform competent cells with the ligation product.

Steps:

Mix with SOC medium and incubate at 37°C for 45 min.
Plate on kanamycin agar plates and incubate overnight.
Pick colonies for PCR validation using primers:

u6-7s: TGTGCCACTCCAAAGACATCAG + Inf XX AS
u6-9s: GTCAAAAACTATCCCACATTGCTAA + Inf XX AS
Positive clones are sequenced (GC-rich regions).

Electrophoresis: Confirm positive clones.

Positive detection electrophoresis pattern:

Construct a successful carrier diagram:

19
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(aas8) B=al gRMNS scaftfoald)
(o9as) Bsal SbfI (10,1352

10,=250

1,00

CS8sSsslx Ps=
[§=1-3=1
CSS0x3 MNspI —
isas5y BfuAl — Bsy
[gRrMNA seaffold)

=iEX
I-

EcoS FrEI (225)

L (ZS1>
twI (35532

IORMNS~- s caftfald)| (a=233 Dra

ool IEEI=A

- I TR —I TR I —
| |
RFP=-1 RFPZ-2

8. PCR amplification and purification of target bands:

Fragments containing the target sequence were ligated using PCR amplification with
the enzymatic sites Hpal and Sbfl at either end.

100p1 A &

ddH,O 83.5ul

Buffer 10ul

dNTP 1.5u1

S primer Inf TVs (M|
AS primer Inf sbfas 1w
Taq (|

Last vector 2ul

Inf TVs: 5 CTTGCCACGTGTGTT Taacctcgttttcatcatgtg 3'

Inf sbfas: 5 ATTTGTGGACCTGCAgctaaaaacggactagectt 3

PCR:

Initial denaturation: 95°C for 4 min

Denaturation: 95°C for 30 s

Annealing: 54°C for 30 s

Extension: 72°C for 40 s

Repeat steps 2—4 for 28 cycles
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Final extension: 72°C for 5 min

Purification: Use a gel extraction kit to purify the product and measure concentration.

9. Reaction Mixture (100 pL, dCas9-TV):

Volume (pL):

Vector (dCas9-TV) 10ng

10ul
2ul
2ul

10X cut smart Buffer
Hpal
Sbfl

ddH,0 up to  100ul

Digestion: 37°C for 5.5 h.

RSFTI - R5r2T (7259)
ol (7342)
- TspMI - Xmal - XmaCI (7508)
iI (7910)
eR7I - 5fr2741 - Slal - Tl - Xhol (7925)

HindIII (8958)
AarI (8938)
AcvI - BbrPI - Eco721 - PmacI - PmlI - PspCI (9780)
BStHPT -| - KspAI (57287)
| Aatl - Ecol471 - Pcel - SseBI - Stul (9826)

| - sdal - Sse83871 (10,1138)
Zral (10,727)
| Aatll (10,729)
| ARIT - Beul - Spel (11,169)
| Aatl - Eco1471 - Pcel - SseBI - Stul (11,221)
Bsp19I - Ncol (11,277)
PacI (11,438)
ARIT - Beul - Spel (11,639)
Bsp14071 - BsriGI - BstAUI - SspBI (11,855)
Asull - Bpul4I - Bsp119I - BspT104I - BstBI - Csp451 - NspV - Sful (11,873)

| | ] BlpI - Bpu11021 - Bsp17201 - Celll (12,578)
| | Afel - Aor51HI - Eco47III (12,868)

Adel - Dralll (13,322)
AsuNHI - Nhel (13,354)
BmtI - BspOl (13,358)
| | Afel - AorS1HI - Eco47111 (13,359)
| | | AleI - ONI (13,474)
| | | || psiwr- P23l - PspL1 (13,811)
| | | || | AhdI - AspEI - BmeRI - Dril - Eam11051 (13,917)
|l { || sanDI (14,273)
| | [I[||[ Adel-Draill (1,258)
| [[] ||| zral (14,409)
‘ | LT ] astr (1a,411)
(] | | | AdI-Pspl406&I (14,504)
(1] Accim*- aor13uI - BseAT* - Bsp131 - BspET* - Kpn21 - Mrol (15,068)
] SanDlI (15,276)

[ 1]
| I I MIuI (16,051)

Xbal (17,449)

i' | ||/
L1l ces
15,0001

10,0001

— - —
—_— d—

LR Rl =37y € SN E s N did BIE ok v il 1 i3 7] Vgt 7/bvi 2 R AN 1173528

10. In-Fusion Cloning
Assemble the digested vector and insert using In-Fusion technology.

21



el KA Cas9-TV HfAH g
Components:

e Insert (100 ng)

e Linearized vector (100 ng, dCas9-TV)

e Exnase (0.5 pL)

« CE Buffer (1 pL)

Incubation: 37°C for 30 min, then ice for 5 min. Store at -20°C.

11. Transformation

Transform competent cells with the ligation product.

Steps:

Mix with SOC medium and incubate at 37°C for 45 min.
Plate on kanamycin agar plates and incubate overnight.
Pick colonies for PCR validation using primers:

u6-7s: TGTGCCACTCCAAAGACATCAG + Inf XX AS
u6-9s: GTCAAAAACTATCCCACATTGCTAA + Inf XX AS
Positive clones are sequenced (GC-rich regions).
Electrophoresis: Confirm positive clones.

u6-7s: TGTGCCACTCCAAAGACATCAG
Ubi-as: TGTTGGTCGCCGTTAGGA
12. Agrobacterium Electroporation

Electroporate the verified construct into Agrobacterium.

u6-7s:  TGTGCCACTCCAAAGACATCAG +Inf XXAS
Ubi-as: TGTTGGTCGCCGTTAGGA
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