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ATGGCCCTTTGTGCATCTTCATTTCCTGCCATTATCAACTGGGGTGCAGCTT
CAGATCCTCAAAAATCCACTCCTTTTGCTTCCCATTTTCTTGGTGGATCAGA
TCTGGTTTTGCAGCCATTGAAGAAGCTCAATCAGGTCAAGAAAAGGCCAG
GTGGGGTTTATGCATCACTATCAGAAGGAGCTGAATATCACTCCCAAAGAC
CAGCAACGCCTCTCTTGGACACTATAAACTATCCAATTCATATGAAAAATCT
CTCTGTCAAGGAACTGAAACAACTATCTGAAGAACTGCGGTCTGATGTGAT
TTTCAATGTTTCAAAAACTGGGGGTCACTTGGGTTCAAGCCTTGGTGTGGT
TGAACTCACTGTGGCTCTTCATTATGTCTTCAATGCCCCTAGAGACAAGATA
TTGTGGGATGTTGGTCATCAGTCTTACCCTCACAAAATCTTGACTGGGAGA
AGACATAAGATGCATACCATGAGGCAAACTAATGGATTGGCCGGATTCACG
AAACGGTCGGAGAGTGAATACGATTGCTTCGGGACTGGTCACAGTTCAAC
CACAATCTCTGCAGGCTTGGGGATGGCTGTGGGAAGGGATCTGAAAGGTG
AAAGGAATCATGTTGTTGCTGTCATAGGTGATGGTGCTATGACTGCAGGAC
AAGCTTACGAAGCAATGAACAATGCCGGATATCTTGATTCTGATATGATTGT
TATTCTTAATGACAATAAACAAGTTTCTCTGCCAACTGCCAATCTC
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crRNA direct repeat/Cas13x.1
GCTGGAGCAGCCCCCGATTTGTGGGGTGATTACAGC

aagcatcagatgggcaAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGC
CACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCACATAGGCCCACCGA
TTTGCTGCTGGAGCAGCCCCCGATTTGTGGGGTGATTACAGCAACAAAG
CACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGT
TCGATTCCCGGCTGGTGCAGTGAAGTTCGATCCGGCAACGCTGGAGCAGCC
CCCGATTTGTGGGGTGATTACAGCtgcaggtccacaaat......
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aagcatcagatgggca AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTG
CCACGGTACAGACCCGGGTTCGCGATTCCCGGCTGCGCTGCGCAGTGAAGTTCGATC
CGGCAACGCTGGAGCAGCCCCCGATTTGTGGGGTGATTACAGCtgcaggtcc
acaaat......

MFHY G, SIVFIR:
PRGEB32-7s: 5" aagcatcagatgggcaAACAAAGCACCAGTGGTCTAG3’
Inf-cla as: 5°  atttgtggacctgcaCTGTAATCACCCCACAAATC 3

3.8k BEL:
100ul A%
Casl3 10ug
10X cut smart Buffer 10ul
BSA1l 2 ul
Sbfl 2 ul
ddH,0 upto 100ul

37°C MY 5.5h
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1
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37°C7Ki#t 30min, UK FJSE Smin, W]-20°CIRAF#SH
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ERE ) 5 RIS, VK EE 30min, 42°CH% 90S, VK E#E Smin.
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HY 300pSOC IIABHI 2ml B0, BB PIIMA SOC #, 37°CE % 45min,
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u6-7s:  TGTGCCACTCCAAAGACATCAG +Inf XXAS
u6-9s:  GTCAAAAACTATCCCACATTGCTAA +Inf XX AS
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CRISPR/Cas13 protocol (323ZhR)

Using CLA as an Example
1. Basic Principles
Cas13/crRNA can target any transcript/RNA for degradation.
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Our vector system allows tandem integration of multiple tRNA + target + crRNA
units (Fig. C), enhancing mutation efficiency. Plant endonucleases RNase P and RNase
Z cleave the 5' and 3' ends of tRNA (Fig. A), releasing crRNAs that guide Cas13/crRNA
to cleave the target RNA at the specified site.
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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) for crRNA transcription. The protocol below focuses on constructing
a vector with two target sites under the U6-7 promoter using rice Ubiquitin2 as the
Cas13 promtor.

(13,576] Acc6STKpnl (13,580 Xbal (14,341)

Cas13X.1_] ﬁ:*:l-lﬂ7_!“533_2!2!!7_?‘!"';!-""_DRGEBS}EMNJ’HWT(M) -EE

2. Target Search and Primer Design

CLA Sequence and Targets: Use the Casl3 design website
(https://cas13design.nygenome.org/) to search for targets . Alternatively, manually
BLAST sequences for specificity.

GCGGCTCGGGACGGAGGACGCGCTAGTGTTCTTCTGT
GTGGCAGTTCAGAATGATGGATCAAGCTAGATCAGCATT
CTCTAACTTGTTTGGTGGAGAACC
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ATGGCCCTTTGTGCATCTTCATTTCCTGCCATTATCAACTGGGGTGCAGCTT
CAGATCCTCAAAAATCCACTCCTTTTGCTTCCCATTTTCTTGGTGGATCAGA
TCTGGTTTTGCAGCCATTGAAGAAGCTCAATCAGGTCAAGAAAAGGCCAG
GTGGGGTTTATGCATCACTATCAGAAGGAGCTGAATATCACTCCCAAAGAC
CAGCAACGCCTCTCTTGGACACTATAAACTATCCAATTCATATGAAAAATCT
CTCTGTCAAGGAACTGAAACAACTATCTGAAGAACTGCGGTCTGATGTGAT
TTTCAATGTTTCAAAAACTGGGGGTCACTTGGGTTCAAGCCTTGGTGTGGT
TGAACTCACTGTGGCTCTTCATTATGTCTTCAATGCCCCTAGAGACAAGATA
TTGTGGGATGTTGGTCATCAGTCTTACCCTCACAAAATCTTGACTGGGAGA
AGACATAAGATGCATACCATGAGGCAAACTAATGGATTGGCCGGATTCACG
AAACGGTCGGAGAGTGAATACGATTGCTTCGGGACTGGTCACAGTTCAAC
CACAATCTCTGCAGGCTTGGGGATGGCTGTGGGAAGGGATCTGAAAGGTG
AAAGGAATCATGTTGTTGCTGTCATAGGTGATGGTGCTATGACTGCAGGAC
AAGCTTACGAAGCAATGAACAATGCCGGATATCTTGATTCTGATATGATTGT
TATTCTTAATGACAATAAACAAGTTTCTCTGCCAACTGCCAATCTC

Insert the target sequence and ligate between the two Bsa I digestion sites and Sbfl

shown in the box of the vector diagram. The final ligation method is the one-step
cloning method.

10,603
10,699) AalTl
€97) Zral

333333333333

GCTGGAGCAGCCCCCGATTTGTGGGGTGATTACAGC

aagcatcagatgggcaAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGC
CACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCACATAGGCCCACCGA
TTTGCTGCTGGAGCAGCCCCCGATTTGTGGGGTGATTACAGCAACAAAG
CACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGT
TCGATTCCCGGCTGGTGCAGTGAAGTTCGATCCGGCAACGCTGGAGCAGCC
CCCGATTTGTGGGGTGATTACAGCtgcaggtccacaaat......

notes: Note: Lowercase = vector backbone; underscores = tRNA; bold =

crRNA; italics = target site; crRNA in red.
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aagcatcagatgggcaAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGC
CACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCACATAGGCCCACCGA
TTTGCTGCTGGAGCAGCCCCCGATTTGTGGGGTGATTACAGCtgcaggtccac

PRGEB32-7s: 5" aagcatcagatgggca AACAAAGCACCAGTGGTCTAG3’
Inf-cla as: 5°  artttgtggacctgcaCTGTAATCACCCCACAAATC 3

3. Vector Digestion
Digest the vector with Bsal.

Reaction Mixture (100 pL):

Volume (uL) .
Casl3 10pg
10X cut smart Buffer 10ul
BSA1l 2 ul
Sbfl 2 ul
ddH,O upto 100ul

Digestion: 37°C for 5.5 h.
4. In-Fusion Cloning
Assemble the digested vector and insert using In-Fusion technology.
Components:
e Insert (100 ng)
e Linearized vector (100 ng)
e Exnase (0.5 pL)

e CE Buffer (1 pL)
11
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Incubation: 37°C for 30 min, then ice for 5 min. Store at -20°C.

5. Transformation

Transform competent cells with the ligation product.
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: 57 TGTGCCACTCCAAAGACATCAG 3’

Ubi-as: 57 TGTTGGTCGCCGTTAGGA 3’

(o081 Bsal | | ShFfI (10,135

1,00 | 10,=50

U6
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| |
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U6

Construct a successful carrier diagram:

6. Agrobacterium Electroporation

Electroporate the verified construct into Agrobacterium.
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