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Abstract : In order to explore the possible application of CRISPR/Cas9 gene editing technology in peanut, the
genetic transformation by pollen tube injection pathway and Agrobacterium tumefaciens mediated method was con-
ducted firstly in peanut. The transformation efficiency was improved dramatically by adding appropriate concentra-
tion of AS, MES and MgCl, -6H,0 to the infection solution, and using the fresh infection solution produced daily
which could maximize the activity of A. tumefaciens. In this experiment, the transformation method was applied to
peanut gene editing based on CRISPR/Cas9 technology for the first time. The editing target site was designed ac-
cording to the peanut FaiB gene sequence, and the CRISPR/Cas9 gene editing vector PX458-Cas9-FaiB was suc-
cessfully constructed and transformed into the A. tumefaciens strain GV3101. The fresh A. tumefaciens infection solu-
tion was injected into the carina of peanut plants by 1 mL aseptic syringe until the petals were soaked. The injection
was conducted before 8 ;00 everyday, with 15 d continuous injection. Those pod needles from injected flowers were

then marked by tied with nylon cord. Those pods tied by nylon cord from injected flowers were harvested, and then
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dried by normal sunlight. The genomic DNAs from those seeds from marked pods were extracted, and the positive

transformed seeds were screened by PCR amplification. The results showed that among the 274 seeds tested, the

corresponding target bands were obtained from 108 seeds, and the positive rate of transformation was 39. 42% . The

sequencing results showed that one of the 108 positive kernels had gene editing outside the target site, the kernels

with edited target sites were found in the inbred progenies of some positive kernels. Therefore, this study prelimina-

rily showed that the injection dipping flower method was effective for peanut gene editing based on CRISPR/Cas9

technology, but the editing efficiency needs to be further improved.

Key words: Peanut; CRISPR/Cas9; Infection and soaking flower; FatB; Gene editing
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J¥;BI-F/BI-R T Araip. SBA9Y FEH [ H 38 Kl CS4-R 5190EAT PCR H BETGAIE , X4 18 BH A () B8 7%
Ff; U6-F T 4047 0 5 Oligol | Oligo2 T HIE: U6 JEsh 514 U6-F 1 7P 483E
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Tab.1 Primers and sequences used in experiments

EIR/EN JFHI(5" -3") FrBERBE/bp
Primer name Primer sequences (5’ —3") Product size

CS4-F TCGTGCTGACCCTGACACTGTTTGA 1 249

CS4-R CTTGGCGGTAGCCTTGCCGATTTCC

Al-F ACTGCTGCTACGTCGTCGTTTTTCC 651

Al-R GGAAGGCTGTCGTGATGG

BI-F TTATGGTTGCTACTGCTGCTACGTC 755

BI-R GGAAGGCTGTCGTGATGG

U6-F CCCAGTCACGACGTTGTAAA -

Oligol GGGTTGATGCTCCTTCAAAGATCAA -

Oligo2 ACTACGAGGAAGTTTCTAGTTCAAA

Gm)\Léj Efﬁﬂi lglgphgggﬁﬁﬁiequence Emgm!tziuencc

GTTTATATAG CACCTGGAGA AGGAAT GGGTTCNNNNNNNNNNNNNNNNNNN GTTTTAGAGC TAGAAATAGC AAGTTAAAAT
CAMATATATC GTGGACCTCT TCCTTACCCA ACNNNNNNNNNNNNNNNNNNNC AAA ATCTCG ATCTTTATCG TTCAATTTTA

IB g U6 , SG e3bs Cas9 ® 358 Bar ﬁ

LB. T-DNA Zfll; RB. T-DNA £7{lf; U6. K& U6 J5 5 F ;SC. sgRNA (5[ RNA) ;e358. 35S 52 31 Cas9. flifk
34 Cas9 ;NOS Ter. NOS % 1FT-;35S. AEABEAEM R EER 35S S 31T ; Bar. Bar YefFFRIC LA ; PolyA Ter. PolyA 2 11T,
LB. Left border of T-DNA; RB. Right border of T-DNA; U6. Soybean U6 promoter; SG. sgRNA; €35S. Enhanced 35S promoter;
Cas9. Optimized Cas9; NOS Ter. NOS terminator; 35S. CaMV 358 promoter; Bar. Bar selection marker gene; PolyA Ter. PolyA terminator.

El1 PX458-Cas9 ik
Fig.1 Vector of PX458-Cas9
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KR IR MW ATIR 20, W HR 100 WL B TRRIR AT KA A T B BRI B, W 200 L B A& A
TEHA50 mg/LRIFEE R A 50 me/L AR A YEB 50 mg/LRAREE 2 AR T YEB K55 28 <C,
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2.1 CRISPR/Cas9 fmiBH A HIHE

DU AR J5 1Y) PR 5 B R B FF 1R i AR, €S4-F
CS4-R M51YHE4T PCR &1, 9714 H 7= 41 249 bp
FIZ (1 2-A) , U B F 4 ok Bl 7% A, FEEL
43 B o [ 32 2 w1 0 45 R A A
DNA J741 1 4y BE P 5 B (BT 2-B) o %I e )8 20 1)
H L AR AT 4 PX458-Cas9-FaiB,

A A G ATCALMGT T

A. PCR amplification verification of recombinant plasmid : M. The molecular weight Marker of D1.2000 ;1. Positive control (1 249 bp) ;
2 —6. Every monoclonal. B. The sequencing peak map of the recombinant plasmid, with the horizontal line as the target sequence.

2 EHEEH M PX458-Cas9-FarB MR
Fig.2 Construction of recombinant vector PX458-Cas9-FatB
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M. DL2000; 1. 25 FU6 B ;2. PR BOR6H R ;3 — 7. ARAT B o e e
M. The molecular weight Marker of DI2000; 1. Blank control;
2. Positive plasmid control; 3 —7. Agrobacterium

tumefaciens monoclonal.
B3 IRAHEE R Ak R M E PR b2
Fig.3 Detection of Agrobacterium tumefaciens positive
clones by agarose gel electrophoresis
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A. Flowers to be injected; B. Carina injected; C. Infection medium covered with stamens and a column of water in the calyx tube;

D. Pod needles tied with nylon cord; E. Harvested plants; F. Harvested pods and seeds.
B4 FHEHREEERUEE

Fig.4 Peanut transformation by injection soaking flower method

M 1 2 3 4 b5 6 7T
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M. DI2000; 1. FH: BRI IR ;2. 23 X I8 ;3. ARG LR IR 4 — 34, $540 5 WO RHFFRL

M. The molecular weight Marker of DL2000 ;1. Positive plasmid control ;2. Blank control ;3. Non-transgenic

control ;4 —34. Seeds harvested after transformation.
5 EAFUIRIFAIN PCR ¥ 4R ( BHETH 1249 bp)
Fig.5 Results of PCR amplification of harvested kernels after transformation ( target band is 1 249 bp)

3 %k

AR AEE I T I AL F A AE L R T A L= 25
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