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Development of EST-SSR Markers and Optimization of SSR System in
Cerasus tianschanica

QIN Xue' ,CHEN Shuying” , TIAN Jia' ,LI Peng' ,SHENG Fang' , LI Jiang'
(1. College of Forestry and Horticulture, Xinjiang Agricultural University, Urumgi, Xinjiang 830052;2. Academy of Forestry in Il of
Xinjiang, Yining, Xinjiang 835000)

Abstract: Leaves of Cerasus tianschanica were used as materials. The EST sequences of Cerasus tianschanica were
obtained from NCBI, SSR motifs were screened by using SSRHunter 1. 3 software from these sequences, and
specific primers were designed with the software Primer 6. 0. Besides, the SSR-PCR reaction system of Cerasus
tianschanica was optimized by orthogonal test and single factor experiment to verify the developed primers in
order to lay the foundation for genetic diversity and construction of genetic map. The results showed that 21 pairs
of primers could amplify specific bands,and the effective amplification rate was 70%. Moreover,the 20 uL reaction
system contained 0.2 mmol « L' dNTPs, 0.4 gmol « L' primer, 0.75 U 7Tag polymerase and 60 ng
template DNA.
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PERN EZ o 3 AR GEAR TAEREIE D,
ST R B A SR A PR K S BB R
A8 CRISPR v .51 % 7 51 (4 3 35, [7) I B 27 571
WEH—IK XA 30 nt ZEH KR TRT
FIEFRA spacer; LU 78 T YARM I SMEZRR IR A

Mk B RN A

J5 s CRISPR 13/ /5 ¥ # 5% A pre-crRNA (precursor
CRISPR RNA) ,7r Cas B HKIVEM T spre-ctRNA #%
T &4l 2 spacer B3 i crRNA (CRISPR-derived
RNA) ; £ )5 »crRNA 5 B Cas 85 HIE A & 1K,
YIES spacer HAMYIMNEZRR™ .
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B 1 CRISPR-Cas9 T{ERE
Fig.1 Schematic of CRISPR-Cas9

“BUUR” GEEIRERZ LB E ", F %R
HRTEHR, B s =, LI iR A, 2 BN 2
—. BAZHW A Ka2 BERERA,ZH
RIBFHHERM ., BRBIVUNRAG B HEER
e MELUE RO 2 50 AR R &FFR R . LMk
R L RAMEER. EELGESRBRENAS
BB R R IR R T 6 IR R
AMAE AL 1979 &, YU 50 T 28K
Y BER , ACCA-EIEIA N be-1- 8RR & WL BEH#E
1 SAM(S- I H &R 17 ACC ¥4k, 2 LAY
BEIBR A, 2 ACC 5 LIk N f) 3R 15 32 Bl 40
I, LA RN K, 5 S R SZ B, o ™ e 31 5
K. ZRB LR ACC & BB 5L K Sy Z Rl 48 2 A
Ji CRISPR-Cas9 ## 4 5 [ 4t 48 5 52w B il IC ACC
B UL R R IR UK,

1 #R5G*
L1 a{sktet

HERAOR AR Sa AR R A DUR”,

Tk 5 kL : CRISPR-Cas9 48 %) 5 PR B 28 1
G P T RF A R Bk pP1C. 45335 BT I RY
KIgH 8 R Trans 1-T1 Page Resistant JBS2 2540 1,

A AR AL - R AR DNA S5 i .DNA B4
fif . Xba I i \EcoR I fiff .DNA Maker DL 2000 Z7]

J¢ DNA glifb [T &45

1.2 ®EHk

L2.1 ABHLUES THEIRE . UBREERERN
T R, Ul RN B i R B T T, 8
FhE] 1/2MS EEAKE 7 F L 55, BN ER 6-BA #17
A3 .6-BA Uk BRI 0.0.5.1.0.1.5.2.0mg « L
SAERE., BRIRFREEM 50 MR, BREEEH
26 "CF,OGRRBIE] R 16 h JGHR/8 h BRE O R A
72 000 Ix YRR SR AR HEA TG 95, 29 21 d JE WLER
MR AGIERS, SR A S ISR,

L2.2 5l4ikit ACC & MUBEE:H ERREEALT
FFEN R DFE ACS ZEH P 5] H i i+ —XTF 20 bp 1
oligo DNA R B, WEFEESIFIIEMXFER
M BEETIILREZE A, B8 T; &80 G AR
f5 3" i NGG, W #E R A5 P at, AR A& 34
NGG ; ¥ 55 751 7 78 Fk PR 2 S0 e A 647 b X,
JRER, DB EBRIEAIF . A EMEAL YT
%]. Up.4 -F % 5 CAGGAAACAGCTATGAC-
CATATTCATTCGGAGTTTTTGTATC 3';B K Ia15|
YR B, #F R TR F ) (KB 20 bp), S —1
KR G, W KI5 4 Oligo-R H 5 _GC-
TATTTCTAGCTCTAAAAC -(20 bp B F 5 & 1)) -
AATCACTACTTCGACTCT 3, Bl¥hdbatde kst
KA, difb F 50 PAGE,
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1.2.3 sgRNA TWREENKS FHEHE DNA 1.2.6 54k 5 840 # K (pP1C. 4-ACS) K I 8 Fz ]

REH, UK EN B Eid & B 54 (pP1C. 4
M fd A Ubp. 4-F FEXF R Oligo-R) Fi PCR 31
A% sgRNA T EHE . RV R S AR i = (R H
DNA BAEMHERATERGEGE D, 35 % PCR ™=
HEATEE RS BB vk, MU H i R B, RN 45 - AR 1R AR
$£,94 °C,30~120 s; 885 LA T 3 SR 4443247 25~
30 MEH, A, 94 °C,15~30 s; E .55 °C, 15~
30 s; 74,68 C,1 min« kb !,
X1 BREDNABSEHENEZR

Table 1 Reaction of high fidelity DNA polymerase
il s~ SRR
Component Volume/ L Final concentration
10X R E PCR Z bk 5 1x
10 mmol « L~ ANTP B & 1 0.2 mmol » L™
50 mmol « L1 MgSOQy 2 2 mmol » L™1
54 Ubp. 4-F 1~2 0.2~~0.4 ymol » L1
5[4 OligoR 1~2 0.2~~0.4 ymol » L1
AR pP1C. 4 ik =1 WHEE
E{RE DNA B4 0 0.2 3%
REFEIEK F 50 N/A

L2.4 ZMiEdAR& A EcoR 1.Xba I XA
) pP1C. 4 A, BEY) SRR R 3R 2; B U0 ) L 4%
B F 37 CHATHEGYI R AL 5~10 min, R 5 E F
HAR N R 785 B, B

L25 EHAMES {H DNA B4 LR
L 2.4 R MEAL R AR TN AP 3R 1. 2.3 rp [l U453 2 Ry
PR BREA WEEHSA. LERNARILE
33 UM £ 15237 °C,30 min; 8 F 45 3G I & F ok
I 15 min,

x2 EcoR T #0 Xba T WEYI R R{E &

Table 2 Double enzyme digestion reaction of EcoR I and Xbal

A s
Reagent Amount/pL
pPIC. 4 20
EcoR T 1
Xba I 1
10 X Buffer 3
dd H: O 5
BT Total 30
%3 DNA EHEg K 5k %
Table 3 Reaction of DNA recombinant enzyme
Esil A
Reagent Amount
5 X G-force Buffer 2 uL
G-orce Enzyme 1pL
M4k pP1C #ik 100 ng
P B 5~10 ng
ddI; 0 Z 10,0
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P OB 2~4 uL #FER 4L Trans1-T1 Page Re-
sistant JEZAHMML. RABEEZ KB E 52
TERRETRE , Tk P SRR AT R 2 20l Se i LIS |9
(pP1C. 4 #hfAfdi F Ubp. 4-F)FI F i 5 |4 gRNA-R
(gRNA-R:5' AGCACCGACTCGGTGC CAC_3") #
A7 PCR A&, R H 1 Fr Bt (pP1C. 4 &k Rl 7 Bt
K/NK 400 bp ). AR X B H = H Xba T
PR L) Tk Tl LTI T, =A% ke 170 9 D) Ay B 4 e, 00 R
PR AR A k. KB pP1C. 4-ACS Fihii%db it
EREY TRERARHATNT. MWEslPh
U6P. 4-F. CAG-GAAACAGCTATGACCATAT TCAT-
TCGGAGTTTTTGTATC,

2 #BRESW
2.1 WHGHLES

i 4 WA, B SR b RS N S [R]VR B FY) 6-BA,
MAGAAWES T E—-FRWEWE. A
LOmg+ L™ 6-BAMHRAEMGHLIETRER,
F7100% ., THAGIN 6-BA 55555 sh A ME AR T
B, RARALIE . B0 2.0 mg « L7 6-BA [
o SR o A R B L TR 4 e T, A A5 A SR AR
IENGER: k7 €5 T /A

x4 ARRE 6-BA IR Fr

5 HEE SR
Table 4 Effect of 6-BA of different concentrations on inducing

callus of melon

6BA SMEREL pgripikat e BHHRAGESR

Number of Number of Rate of inducing
/(mg+ L™

explants/ /[\ ca]lus/ /[\ ca]lus/ %

0.0 50 0 0

0.5 50 40 80

1.0 50 50 100

1.5 50 49 98

2.0 50 45 90

2.2 Flypixit

£ ACS ZEAFF H i T —Xt 20 bp £ oligo
DNA K Bt %.5 -3 : GATGAGACTTCTAATCCCAA,
B R R AL A, AL IE TR 8 R B F A R
Ubp. 4 - F: 5  CAGGAAACAGCTATGACCATAT-
TCATTCGGAGTTTTTGTATC 3';B. R MBI ¥ F
%] . OligoR:5 GCTATTTCTAGCTCTAAAAC-
TTGGGATTAGAAGTCTCATC - AATCACTACT-
TCGACTCT 3/,
2.3 B, 313 sgRNA TIREHE

B ARMAE DNA RA 8, LIk i,
NP B B (pP1C. 4 2 A Ubp. 4-F FE XS
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M) Oligo-R) . i PCR §' 3 3575 sgRNA TLREHE, P~
WIS % PCR y™= W i 47 Bk B8 B 3k, [l i B 9 A B,
pP1C. 4 ZRARFE % 350 bp(&l 2), PCR ¥ H M4

B — ST IR B [ ) ODsgo / ODyo Hy 1. 8~
2.0,

7 : M. #5478 DL 2 000;1~2. PCR 3374,
Note: M. DNA molecular Marker DL 2 000; 1—2. PCR product.

B2 SRy
Fig. 2 Schematic diagram of CRISPR-Cas9

2.4 RYELEIERE

J EcoR THI Xba TXUEEYI £ & pP1C. 4, R L]
P TR IR S, BUR BT 14 kb 2 R B
(&l 3, Eq&ftﬁi% ODZGO/ODzso%j 1.8~2.0,

1 kb

M RS F& DL 1 000;51~2. EcoR T A1 Xba T X ES YT 2
& pP1C. 4,
Note: M. DNA molecular Marker DL 1 000; 1—2, pP1C. 4 vec-
tor digested with EcoR [ and Xba .
B 3 EcoR 1#0 Xba I W EsH] B ik &
Fig. 3 EcoR I and Xba [ double enzyme electrophoresis map

2.5 HYAAMEEEEARMEKGEPIC. +-ACS Kk

{8 DNA 21 Bk £ M Ab 20 4 A [l i 19 310 B9
PR B EHA MEEHBNA pP1C. 4-ACS, KHEH
YA KR RS, S
(pP1C. 4 Ff&fE ] Ubp. 4 )M T 78 5|47 eRNA-
R(gRNA-R.5 AGCACCGACTCGGTG CCAC_3"
HEAT PCR AW, B pP1C. 4 #odk 7 Bt 2928 400 bp
(B 4. 5% B r =45 H Xba TH VI EGES U1k
W, AL F 1 BH M v o

500 bp

£ M. #5#E4> T8 DL 2 000;1~2. PCR =4,
Note: M. DNA molecular Marker DL 2 000; 1—2. PCR product.
B4 E% PCR ik
Fig. 4 Colony PCR screening

2.6 EHBK(PPLIC. 4-ACS) il fF4E R

& 5 AT P45 R 55 pPIC. 4-ACS Ik 1Y

RS — B R R B B .

FE 0 CAGGAAMCAGCTATGACCATATICATTCHGAG TFI'I”TGTAKTI(;IT’IL/\TA ATTETOC
FA 1 - GITIGICC

ATGAT TAGGCATCGAACCTTCAAGAATTTGATTGAATAAAACATC

FEF0 CAGGATTAGANTC [CAT
ATGHT IAGCCATCOAMCCTICAGAT A AN TAMCYICTICA

ATTAGAAT
227N CAGGATTAGA/

A 0 TCITAAGATATGAAGATAATCTICAAAAGGCCCCIGGOAATCTGAAAGAAGAGAAGCAGG
A e I"I'f\&(}A'I'A'I'(}f\A(}A'I'AA'I'C ITCAAAAGGCOCCTGHGA!

A
ATCTGARAGAAGAL AA( LA((

Al 0 L( 9 \1 TTATATGHGAMGAACAATAGTATTTCTTATATAGGCOCATT TAAGT TGy W\A( /\
FEry 1 GUATTIAT \TG‘ r{ ’&/\1\( AACAATAGTATTTCTTATATAGGCCCATT TAAGTTGAAMCA

Byl 0 ATCTTCAAMMAGTCOCACATCOCT TAGATAAGAMACGAGCTGAGTTTATATACAGCTAG
g1 ATCTTCAMANGTCCCACATCOCT TAGA TAAGAAMCGAAGCTGAGTTTATATACAGCTAG

EJFF 0. #ie HIFF] 75 LMFEER « . A,
Note: Sequence 0. theoretical sequence; Sequence 1. sequencing
results; * . the same base.
Bl 5 pP1C. - ACS & AUF £ R
Fig. 5 Sequencing results of pP1C. 4-ACS vector
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BARYIIK AT /N DA B A 40 e I FlAS A o
BUART 2R 2 p R R A A S IR A R G 48
(S S, 5 IEBA CRISPR-Cas9 % 4E RES7E
FEYI B A L SR S R 4 . CRISPR-Cas R4t
TR S RNA FI BRBE R 7T LA 4 e i 3 A L A
HATRAE . Hil CRISPR/Cas %48 2 N ZE RS T
(Arabidopsis thaliana)™™ B (Nicotiana benthami-
ana)" M FHHE (Citrus sinensis '3 JKFG (Oryza sa-
)P INFE (Triticum aestivum )P 5 B (Sor-
ghum bicolor)!' | EH (Zea mays YWD R E#FEY
8% (Marchantia polymorpha )P SR hSC I T
B IR A g .

CRISPR-Cas9 7 % JUH 55 S0 A T Ra i i
FHBT R , 5 PR 41 1) 4 48 080 ) AF 5207 ok Sl
W A, R R E R R D e T Fn R B AR
YEIKFE NE YRR R 54 FE MBS .

“BUUN BBV AR AR P ME DL B RS
WL EBARKMETIE . FTRBREHINF N ACC
B BB FE IR S5 % i ST 8 P 52 M 5 g SR R A 400 2R IR
L HEAT R s OB AT R 3% B TSR T U £ e s o
ANE-S R
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Construction of Expression Vector Knocking Out ACC Synthase Gene in
Melon by CRISPR-Cas9 System

WANG Xue, LI Guan
(College of Life Science and Technology , Xinjiang University, Urumgi, Xinjiang 830046)

Abstract;: The CRISPR-Cas9 genome editing techniques of melon, was constructed a vector which knockout ACC

synthase gene by CRISPR-Cas9 system,and then the high efficient genome editing technique was obtained which

could knockout melon genes. The results showed that based on the ACC synthase gene of melon to designed

primers,and then they were builded to the pP1C. 4 vector. The connect product was transformed into escherichia

coli by heat shock method. Finally,a few positive clones were selected,they were final vector.
Keywords : CRISPR-Cas9; gene knockout; ACC synthase gene
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