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Abstract [ Objective ] LcPPO1 gene editing vector for luffa was constructed by CRISPR/Cas9 system. [ Method ] Based on the sequence of
LePPO1 gene cloned in previous stage, two sgRNA target sequences were designed, and the sgRNA double strand was prepared by annealing.

(Fujian Key Laboratory of Vegetable Genetics and Breeding, Crops Research Institu-

Then the sgRNA double strands were connected with the linear PCA1301-Cas9 vector to obtain two recombinant vectors, respectively. The re-
combinant vectors were transformed into E. coli DH5a, and then identified by PCR and sequenced. [ Result]Two sgRNA target sequences
were accurately linked into the PCA1301-Cas9 vector, respectively, and the insertion sequence had no mutation. [ Conclusion]Two LePPO1
gene editing vectors for luffa, PCA1301-Cas9-sgRNA1 and PCA1301-Cas9-sgRNA2, were successfully constructed, which laid a foundation

for further study on the function of LePPO1 gene in luffa.
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1.1 ##

L1.1 K5 Mk, % CRISPR/Cas9 K 4 24K
pCA1301-Cas9, iy B HEA Mk 2 5t S PR 2 15 1 5 Jor Y 17
MM R IGF B DH-5a, 0 B EAY TR (KE) B RAH,
L1.2 2 M50 . 2568 DNA gifl [miioan & Bbs 1
F1T, DNA S 5 5 5 v EPE A R A PR A 7] 5 T, Su-
per PCR Mix Wy 5 3t 5 8L YR A FRZ 7] ; DL2000 DNA
Marker W B F4:9) TR (K% ) A RA A,

1.2 75

1.2.1  sgRNA #4575 kit 5519 & . A
CRISPR Primer Designer V1. 1.2 %3+ T H. 7% LePPO1 £: X 4b
W JFHN T4 CasO WEAE BRI 1) (57 550, HLHE 07 05019 7 8 S
GC &g, i 2 />4 38 i 3T #E A7 25, 43 5l R LePPO1 -
sgRNA1 F1 LePPO1-sgRNA2 , AR IZHE S5 BIAH R 519, OF
FE5 190 B InEEDIN A, R AR BOR (1) AT RRA
AlE R S IT SR 1,

x1 319K

Table 1 Primer sequence
o EiEZER 7S FFAI(5'—3")
No. Primer name Sequence
1 LePPO1-sgRNA1-F aaaca CTTATTTCGTCCCACTTTTCaa
2 LePPO1-sgRNAT-R gtgatt GAAAAGTGGGACGAAATAAG
3 LePPO1-sgRNA2-F  aaaca CGAAGCAGAAAGTTTCTCATaa
4 LePPO1-sgRNA3-R gtgatt ATGAGAAACTTTCTGCTTCG
5 M13F GTAAAACGACGGCCAGT

1.2.2 pCA1301-Cas9-sgRNA T 21 R KA EE

1.2.2.1 pCA1301-Cas9 FARAEEII B2 D, i FHRR IPE
VIt Bbs 1 %F pCA1301-Cas9 ZRARIEATHEGFD] , VAR F Ky 10x
buffer 5 wL,Bbs 1 fif 1 pL, pCA1301-Cas9 Jikr 2 p,L,j]l]?J(?l\
250 uL, AR 37 CHEYI 4 h, BV~ YT 1% 55008

WHEERC LK , DIHH 1) 55417, 2 2 D168 DNA ik a0 &
[l BT =) o

1.2.2.2 sgRNA 5I¥R K, K sgRNA SERZ I IR B BE LB A
R 8 5 B BB, BT AR 95 °C5 min 95 “C 1 min,
—-1 C/YGFF, 40 MG ;55 €30 min;55 °C1 min, -1 C/7
22 Mg ;4 COEE .

1.2.2.3 T, 4%, (] T, DNA M4 R%E 2R U1 5 10 80k
SR JTE BAEE 724, KW AK F A SXT, DNA Ligase buffer
2 WL, EEYIBRL 2 WL, W% =4 3 wL, T, DNA Ligase 1 wL, il
JKAPZ 10 pl;37 CiEHE 2 h,

1.2.2.4 %Ak, 7610 pL A9 3 9 n A DHS o J&3Z 25
A ZE 100 WL FRRIRAT, VKK CE 30 min, 42 “CK it
B 45 s, FGEFL B oK AL E 5 min, T A 600 wL LB 5375,
37 CHRz 77 2 h, 100 WL BHER 2] LB (& RIRYLeE:) %
i, {8 EF-HR T 37 CHEFE 12~16 h,

1.2.2.5 FEABMKNYEE . PRBCAREFE I TR PCR %8
J 7. PCR 472 {f 38 A 51 4 MI3F 5 sgRNAT-F Al
s¢eRNA2-F, WK % K T, Super PCR Mix 10 L, 5] #)4%
1.5 pL, BV 1 L, K AN 2 20 wWL; PCR W 2544k 94 C
A PE 3 min;94 °C 1 min,60 °C 1 min,72 °C 1 min,30 M§
572 °C 5 min, 4 CLAFE, X PCR PY)HEAT 1% W3R IR W E
JE LYK S R, B 18 T A 2 R 2 w0 e o

2 ZERE5NH

2.1 #¥A[m LcPPO1 1 sgRNA &4t ¥ ] CRISPR Primer
Designer V1. 1.2 %11 T B, 7F LePPO1 B H 4N F 55 #% 5
2ANEE 1Y sgRNA T 41, 43 31k LePPO1 - sgRNAT ;5" = CT-
TATTTCGTCCCACTTTTC-3'; LePPO1-sgRNA2: 5’ = CGAAG-
CAGAAAGTTTCTCAT-3', &l 1 A %1, LePPO1-sgRNA1 {37
F LePPO1 CDS J$5111 55 bp 4b , LecPPO1-sgRNA2 {3 F LeP-
PO1 CDS J§%1](#) 105 bp 4b,2 4~ seRNA J$ 51134 % 20 bp, GC
Tk 40% I PAM BRI S

AAAACACAAGCTTAGATCTAATAATCAAAGCTAGCCTAATGGCTTCTCTATCTCCTCCTC
CGCCTGCAACCCTTTCCTCCGCCACCGCCACCACTTATTTCGTCCCACTTTTCCGTAAC
AACAAATACCCATCATTCGGCCCTCCGAAGCAGAAAGTTTCTCATCAACAAAGCTCCTC

GAGTTTTGTGCAGCGCCTCCAATGGCGACCAAAAGTTCGACCGGAGAGACGTGCTCC
TTGGGCTGGGCGGTCTCTACGGAGCCTCAACTCTCGGCCCGGATTCCTTCGCCTTCGCC
AGTCCGGTGGTGACGCCGCCACTGGACAAGTGTCACTTAGCAACCTTGCCAGATGGC
ACAAAGGATGCTTGCTGCCCGCCGACGGCCGTCAACATCAAAGACTTCCGGCCAACT
CCACCTAGCAAACTGCGGGTTAGGCCGGCGGCCCATTTAATTGATGAAAAGTACATAG
AGAAATACAAGAGAGCCGTCCAGCTGATGAAGTGCTTGCCGGACAACGACCCAAGAA
ATTTTAGACAGCAAGCGAATGTTCACTGTGCCTATTG TCATGGCGGCTACGACCAAGTG

T WAL LePPOT B MRS i X, T RIZARICT SR 2 4> sgRNA J341], CC(-) Fom PAM P 5
Note: The blue represented the partial coding region of LcPPO1 gene,the underlined sequence was two sgRNA sequences,and CC( —) represented PAM

recognition site

1 LcPPO1 EE K sgRNA 7731
Fig.1 LcPPO1 gene and sgRNA sequence

2.2 #ifk pCA1301- Cas9 EEH]  #ifk pCA1301-Cas9 K
/Ay 14 847 bp , FHBRIE P UIRE Bbs 1 AT EFII /N 20 F1

14 827 bp 92 4~ FBs, W& 2 T/, A B 2k pCA1301-Cas9 2,
14;C 2 Bbs 1 Y5 AR SR, A B AT C 1Y Br2s AR
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# )N LePPO1 3 B CRISPR/Cas9 A F % 3 Ak 09 M 12 107

/N, D SR AR IR 1 23 % B VA B AT A S U A5 AR
FHAZL K pCA1301-Cas9 JiEH] K]

2 000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp

7 :M 5 DL2000 DNA Marker; A B Jfy pCA1301-Cas9 44 ; C Ky
Bbs 1 OIS IZMESA D Sy 2s X IR
Note :M was DL.2000 DNA Marker; A and B were pCA1301-Cas9 vec-
tor;C was linear vector after Bbs 1 digested ;D was blank control
2 pCA1301-Cas9 #i{f Bbs 1 B3I EE
Fig.2 pCA1301-Cas9 vector digested by Bbs 1

2.3 EHFHpCA1301-Cas9-sgRNA I E  FHIHA

pCA1301-Cas9—sgRNA [ E AR A 3 7,2 ) sgRNA
SR TR RS LA AL R TR 1 2R JOB B[ 1] 3A (1) il
P3A(2) ], 453 I T BRI 24 3 D) B Bbs T 8] % pCA1301 -
Cas9 B I —/INF 4 (] 3B HBARE RS ), AN 3R A2t
A th TR UIEE Bbs 1A B FUFG U7 91 14— S
AT RLHEATREDD, By LAz WE 5 AR 1A o D0t SR B 56 BB G
VI, 55 R T, G2 AL FI A2 J7 31535 5 pCA1301 -
Cas9 LRMEHARIE 12, 5045 F 4120k pCA1301- Cas9-sgRNA1L
1 pCA1301- Cas9-sgRNA2( & 3C) ,

2.4 EH#H MK pCA1301-Cas9-sgRNA #j PCR % 7F 44
B L) MI3F F1 sgRNA1-F Jy 5| ¥y %F & 20 48 {& pCA1301-
Cas9-sgRNAL #H4THI PCR %52, L M13F & sgRNA2-F iy
TR E 2 HAR pCAT301-Cas9—sgRNA2 JE47 R PCR 4%
o PRI H Y BL(18] 4) Y978 250 bp AcAy, ST 5%
HR/N—2, BB 2 4> sgRNA S5 17571 2 22 73R 3 1%
A pCA1301-Cas9 ek , SR J5 K B T B T W % 2 Wl R4 T
My, 258 BRI AR B 5 3% P8 DL AL — 2, To 2748 ([
5) % 2 AMHLE] LePPO1 3L 1) CRISPR/ Cas9 3k X 4 2%
A

A(l) 5t —AAAC:A,CT'[‘ATT'I‘C‘J"I"-, CCACTTTTCAA-3'
0
3'-GAATAAAGCAGGETGAAAMAGTTAGTG-5'

A(z) 5'"-AARCACGRAGCAGBARGTTTCTCATAR-Z'

I 00 R
3'-GCTTCGICITTCARAGAGTATTIAGTG-5"

J

tgctatttctagctctaaaacaagtcttecgtctagatgaagacaatcactacttc
B 1 . 1 f 1 : 1 1 1 . 1
T T T T T T T T T T T
acgataaagatcgagattttgttcagaagcagatctacttectgttagtgatgaag
A A
< GRNA scaffold ]
o !
r—— i
‘nucleoplasmin NLS/ é[ .
NOS terminator .l\?u wd
gRNA scaffold | |

(M13 rev

llac operator)
lac promoter, |

[CAP binding sitel

CaMV 35S promoter

3XFLAG i
[SV40 NLS R
\

-ﬁl‘ e | PR | |

AL S sgRNAT BT ; A2 J& sgRNA2 WEET51) ;B 7R 2k M4k pCA1301-Cas9 (Y], BA5E 543 A Y] 2 19751 C /R F 4 ik pCA1301 -

Cas9—sgRNA , Hi3k AR M ARYHL 1] 751

Note: Al was sgRNA1 double stranded sequence ; A2 was sgRNA2 double stranded sequence ; B was enzyme digestion of vector pCA1301-Cas9,the shaded

part was cut sequence ;G was recombinant vector pCA1301-Cas9-sgRNA ,and the arrow part was the inserted target sequence
B3 FEEH A PCA1301-Cas9-sgRNA HIH 22
Fig.3 Construction process of recombinant vector PCA1301-Cas9-sgRNA
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CRISPR/ Cas RGEJ&—FiHT D4 W B K s R,
BRI T AN AT S5 2 G D B A 1T B — 4
N AL ZR ST, PR AR (] PR 4 e 1 280 UAS IR B, 2 1
IR T 2 R AR A Y B Sh REBF ST . CRISPR/ Cas
Z 4 41 §5 CRISPR/Cas9, CRISPR/Cpf1, CRISPR/C2c1 FlI

CRISPR/C2¢2 45267 Hr i i 22 i CRISPR/Cas9' ™
SRIMAE BT BMEY) -h— B B A B S AR G5 AL AL TR
LG, B L — @ B L B2 E R R, LA, B
TEBICFN I i A CRISPR/ Cas9 4 AR 1 I ) BF 58 41 38 .
Chandrasekaran 2 3 33 7 3#F CRISPR/ Cas9 % A il 5 4 3k
LD Ao I, R " T CRISPRY/ Cas9 ARG il
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5 000 bp —
3000 bp —
2 000 bp =——

1 000 bp =
750 bp —
500 bp =——

250 bp ——
100 bp =—

#::M 3 DL2000 DNA Marker;1.2.3 4 #{A& pCA1301-Cas9—
sgRNAI (1) PCR % ;4.5.6 Jy 5 4 #% & pCA1301 - Cas9 -
seRNA2 [ PCR %5E

Note ;M was DI1.2000 DNA Marker;1,2 and 3 were PCR identification

of recombinant vector pCA1301-Cas9-sgRNA1;4,5 and 6 were
PCR identification of recombinant vector pCA1301-Cas9-
sgRNA2

4 FELAZH K pCA1301-Cas9-sgRNA () PCR X7
Identification of recombinant vector pCA1301-Cas9-
sgRNA with PCR amplification

IR SRR R . F 1145 R A CRISPR/ Cas9 $ A G T
HREN A LN PLL, F 54 M T HUK ACC &%
fiff 5 [A CRISPR-Cas9 FIRHAK, W58 LA L2 A MR, 4
#T LePPO1 3L CRISPR/ Cas9 JE [H i 2 4, kN T 22
JIHESE R SR AF 9 5 ThT AR 2 Bl TR IR ol 422 T SR st A4 54k
RSEH DI RER ST 2EE T Jehh

1€ CRISPR/ Cas9 3t A 4t #8145 A | seRNA 19331 & 56
BB R )RR, B R R . S T
SYIEIRCRAE VIR , B 12 i i (a) BE P Y N ik C oty

Fig. 4
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[\/ .’V“‘

CG A AT AG G

| “ : M\
| I v‘ N N )l |
/\A‘ AYA'R'

PIKHR ] 5" 3" RSB IX . sgRNA JF 91 4 B e i e
— Rk 20 nt 24, AR R, /NT 20 nt (%H sgRNA,
AT DATEANAI A S0 PR A B SR A 1 0 T b i 6 58
AFZZ IR 5 000 f B 2217 L IRRFSTHEIE seRNA 35,
£ LePPO1 SEH it X P H 3] T 2 538 19 sgRNA 751,
2/~ sgRNA FE5135H 20 nt,GC £ ik 40% , £ 77 PAM 47
P78 IR T 2 ] LePPO1 [ CRISPR/ Cas9 FE[H
SR kAR, Oy 22 A JE R B 7) ) CRISPR/ Cas9 FE[RIZH FiiE:
EARMA R HE Tk, N —2 W TAE R T R
FFRAA- 544 CRISPR/ Cas9 e [K 20 4 48R A 22 ), 4%
LR , JE CRISPR/ Cas9 JL R 41 gk A4 (18 2 o
ZMFFE I RG 1Y 2 A 20 AR 34 O B S CRISPR/
CasO FEPR G4 . B HH LT B4~ sgRNA H G 1] KL 4]
B 1A, m bR FR AR E BARAIT, 17 21> sgRNA i 7 [7] —
FE DA TR, AN REAZ $ 1 2 K 5 A8 IR A1 % 3 B 1 A
BERFr BERB R 57 o VT SEHRAE S M T Wao PR U 45
CRISPR/ Cas9 # ik {& pGKO3-Wx—gRNA , 7£ TO T1 F1 T2 f&
IKFERR R SR T ZAME 5 A8 1AM, IR AR 4 F
—E YR CRISPR/ Cas9 ZHE IR RS M T X & A2
MaPDS () pYLCRISPR/Cas9-gRNA LA 4k k4, I 757
FERN ST XN IR MaPDS W 5E SR, 3005 7 5L & A5
PRI AR RBR R o TE G SE I IE P A WA EE ] LU B
BRI TR, 2 A 20 SR P g AR . 534, R
éﬂfﬁuﬁ;ﬁﬁﬁﬁﬁﬁﬂlﬂaﬁc 155 22 JIAR 28 FH O 1 2k R 2 K 7 91
5 4,435 11 4 PPO PAL POD CAT F1 SOD ZjiE R A F1 4
4 WRKY #55 N TR 0 s n] LAA A CRISPR/
Cas9 FEARSEAT 22 HE P 5 1 TR G , DA T 2 — 2544 v S 1A
SR IR IR T 2 IR AR

/\/\J\,\

\T TG T G GAAACTTTCTGC TTCG GTTTIT G

A FoREH A pCA1301-Cas9-sgRNAT FRA4I 7
HEPRIEE ) P4

¥| Il|| 'llﬁll '|'l || l|r ‘l y'lnll |'l“lll ~ ||. l. .'v "- ." .', ‘ [ |
'l ll,,' "|,|' ll H ‘I 'Il,ll \ "‘ l". ; "'-"' |"“I II Z 5 !

B FORTAH AR pCA1301-Cas9-sgRNA2 FRAMINIFLE AR 5 §E ORI NIE AR LePPO1

Note: A was partial sequencing results of recombinant vector pCA1301-Cas9-sgRNA1;B was partial sequencing results of recombinant vector pCA1301-

Cas9-sgRNA2;The blue part was the target sequence of the inserted LePPO1 gene
5 EAFHE pCA1301-Cas9—sgRNA ERoMllF &R
Fig.5 Partial sequencing results of recombinant vector pCA1301-Cas9-sgRNA
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