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WE : H G E W (Carex breviculmis) —F KPR EE S YR, BA S I 4550 % m &, B1EsE
B SR MG 2 v, b A 5 & L 1 [ A0 B 1) T b AL AR IS R RS A= > I Y o R RS SH 4 HE TRAE T 4% 7 B L
SR Y AR, 32— 25 ) R PR G R R B TR AR VR R B, AR T 5 s B Ak R COSH 4 5 R I 3R AT A 2 4 HE
SR E . S5 R RN, COSHA % 319 A2 PR Sk A% , I 4 1 7 W) 2 SRk M 4 1, 5 BRI # % ( Carexr littledalei) 35 %
LRI . COSHLEA 1A= BEARSF 19 Mybd DNA 854 38, & T 3L i) MYB # 5 [H F. MEBER Rk 45 R 8w,
CHOSH4SE AT F 40 M A% RN M o S 28 6 5 B 45 R R W, COSH 4 AE Tl v iy A X 26 8 1 B 3 v TAR R 7E AN R &
BT B X R Rk . R, R T AT Ak P S IR ALY S D g A AR I T 3 AR SR RO S, R
SgRNA 1R HM ik 56 F 0 8, 4R 1500 #) %% % 58. 3% 19 sgRNAL, Al ] FIn ey B w4 dl . AW sh s 1
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Molecular Cloning and Gene Editing Targets Screening of CbSH4 in
Carex breviculmis

HUANG Yang-jie', TENG Ke*, FAN Xi-feng®, YUE Yue-sen’, ZHANG Hui*, WEN Hai-feng’,
YIN Shu-xia", LIU Ling-yun®
(1. School of Grassland Science, Beijing Forestry University, Beijing 100083, China; 2. Institute of Grassland, Flowers, and Ecology,
Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China)

Abstract: Carex breviculamis is an important native species that is water-saving and drought resistant, with
advantages such as long green period, shade tolerance, and high fruiting rate. However, in the actual harvest-
ing process, the problem of seeds easily falling off limits the mechanization of seed harvesting and large-scale
production applications. In order to explore the function of SH4 gene in the process of seed-shattering in C. bre-
viculmis and further use gene editing technology to create new germplasm resistant to seed shattering, the
CbSH4 gene was cloned and the gene editing target was screened. The CbASH4 encoded 319 amino acid resi-
dues, was a hydrophilic protein, and was most closely related to Carex littledalei, containing a highly con-
served Myb4 DNA-binding domain, which belonged to a typical MYB transcription factor. The transient
expression results of Nicotiana benthamiana showed that CbSH4 protein was localized in the nucleus and cyto-
plasm. The real-time fluorescence quantification results showed that the relative expression level of CASH4 in
the spike was significantly higher than that in the roots and leaves, and it was expressed in the abscission zone at
different developmental stages. At the same time, in order to achieve efficient gene editing in C. breviculmis,
three specific targets were designed in this study, and sgRNA1 was obtained by sgRNA transcription and
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screening in vitro with a cleavage efficiency of 58. 3% , which could be used for subsequent gene editing of C.
breviculmis. In this study, CbOSH4 was successfully cloned and the preliminary functional analysis was com-
pleted, and the high-efficiency gene editing targets were screened, which provided a basis for the creation of

new germplasm with low seed shattering.

Key words: Carex breviculmis; SH4 gene; Subcellular localization ; Expression analysis; Gene target screening;

Seed shattering

H 4k & ¥ (Carex breviculmis) b 5B & 58
ZAEAR R HAA A BRI iR B TR T
SRR TR R A R R PR s A ) RS
LSRR A, 5 &SR BT S L
TR B A B A BE 4R 4R SOWACR AR N R A
B W 0 R T T B AR AR AR Ak T s R
e & 1 Ra RIS v B W N 2 L N
IR FVEL 5 0 i R R, B T R R R T T,
N E R EME R T EERE R, S
T A M DX A T DA AR O, R — il MR gF E R
FE R R R 1 R A R B A
W, s R B A TR0, N TR 58 B 0 i
B[ AT 35 B fe AR AR RS SO SR, X T 22 i T
K BEIR T HE SR A 4 el bR i B A X
i3 N G R AR JR AR S R LR R K
U R SISO/ Y 3 AN o= L s T A
JUE 2T AR A AR L B S
LS NIT 2K ) IS N B e B S [ = = L a3
KL AR DGO T S A 4Tl . Rt BB 2 A
PR AL, B IR 2R Rl T Y v R A Bl
Fofr 7= A A i e — IO R A R ) [ 8, B
B,

) b P R0 48 1Y 2 A 38 B BB B H
SR B BRI B 1L AR AEAE W WAL o R eh 9 A
TR T B R AR — A B AR, (e
KA WK FE (Oryza sativa) H , SH4 J2: 1 #L 8% %2 19
F S v RV R B 2 — o KA shd BE AR 1
AP 237 S R HE G/ T BB 4, B0l A
DYREFN R IK Z  BHAT B R SR E A TR
RirET S WF It — 2 R BURE RS (Oryza sativa subsp.
japonica) SH4 K K 1E 94 % SHA T FE K 1 K35, 1
H AL E I B R B R, OF S gSHIT B P RIVE .
S A R SH 4 5500 55 DR o R B S Ve R R A, T
G4 715 12 Ak LA () Ak T e AROHE T 7 A IR ) 4 P ) B
¥ # B £ & P (Single nucleotide polymorphism,
SNP)7 5 : G237T R C760T , 4% 24 #4~ SNP [A] i 77
TE I, SH4 1 A4 BE 4k 35 MY B 45 #4 J8l £2 o 1 M
DNA 25 & 36 o, #E TE B )2 R B IFE %R .

Xt 4 FLAE (Oryza sativa {. spontanea) #41 SH4 3 A
i B, T 9 B Rb 7 VR R VE 3 AR S B 7K R
CABAD Bl /D> 88 2 728 55 B % AH ¢, HL 98 728 1R 75 1 Ji]
PhOBE AR P ORL SR L AR E L R T Al A G
PR

AN WA A W) U R I (A rabidopsis thali-
ana) F e IF L FNF 7 W I A OGN, kK 8L SHP1
N SHP2 4t 6] 2 i 40 jg I 19 6 R IF 2L, JF HAE 2R 5
KRBT RE RFEXPWEF . BT XMW
o5 A W A1, A AR 0 v E 1) 53 1 AL 1 L 08 2D
W5, BN, /NZ CTriticum aestivum) %R0 F 5 19
BN R Q5T R B /N A TN Q 5 B R R
LRI AR A A AN AR G R . K FE (Hor-
deum vulgare) B T RLIE AR RE b A4 e 1 , BF KA 0
YAl R 22 22 1) Bl Al e 1 19 22 57 i Ber ] A1 Ber2 261N
FEG, 904k 2k 2 rh LD 81 43 5 & 42 T 1 bp A LL bp
B T A R S EF AR E 3 (Sorghum
bicolor) 3T RE M A ST LN, 57K F8 OsSh1 %k
ZmSh1-1X3 K H &R R, Shl L s i 5878 B T i
FHRLPE O A, OC T AR ) T RL 1 A A B
WA . BN TR R B (Setaria viridis) B4
SE Y SLESTHE N a2k N A 98 12 85 IX % & J7 11 4
PR AR N . 7881 % (Elymus sibiricus)
WF 5T #8501 5 Bl 1 IR B A G ) Es-
BEL1 XN, 78 2 4 4 B34 5 (Lolium perenne)
o ST R I I S LpgSH 13 AT LpSH 1 %
X AR [F RS 5 1 8 XK & 4% o 72
AR /% AR S (1 B IO > =W RS B T
KEE A BB FEAAL T 25 FUIRAS  Fh - 58 9% R 2 ik Ff
V0w 1 G B )

SR e SR s NN - S R R
e AE Py A R R A, AT DL S R A A
R 1] B R R S T ORD G B TR Y B
A S PN 2 A B )RR 7 kL b S A K R R S
BT R HY . M CRISPR/Cas9 £ A X 7K 5
qSH I BN HEAT E sl B8, BRAT 10 gsh ] 85 RAZ &
5 ORLPE 35 B AR, [R) I 2 BB SH4 R gSHT JE R
AE W8 /D Z% B R W) 1 B T I ORL , BT B 5K M R
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EERERE LR 5 V% A RS BT AR R Y
B HARY . MY T R AR
A U Y S gk R AR BT TR MR
Y i B S i TR 5 8 T AR, O AR G 3k TR 2 E A Br B
Hopra iRt madoem. HE fFas ek
L R AIT 7 K 2 DA 5 48 ek R B A9F 9 I I R A A
KARAE , L, A BF 5200 1 v 7 4 & 5 COSHA
S DR R A A L2 3 B i A TR A R A T
V. 248 5 1 3 R 3 8 R AL 9 L B PR 2 A A
ASY] D 308 3k 3 DR 2 46 £ A E — 25 0 A IR 9 b 1 B
il 50 B4 %E i

1 ##5FE

1.1 R4

AT I8 HT A g b s A © 0 2 i 4 & (]
S-SV-CL-006-2010) . #f HFp A 72 N T MBEF N,
BRI 28°C/24°C R X BE AERETE 6000, 6 JH %
BN 14 hE IR B IEEE 2498 400 pmol-m *+s™ ',

A MH (Nicotiana benthamiana) W FHAE , Se35E R
FMSEFEE L IE7 2 10K, WK A2 155
ARERE . FRRRR R A K Bk R B0 Ry 4~5 Rk IF
J 5 S AH DG S o B FRAS T B R85 25 R B AR

R 24°C/22°C  JRERFFLE 500 ~80 00

56 BT T B BR A 45 K W A T DHbSe” 58 B T
¥R MR 98 R AT W (Agrobacterium tumefaciens) W
‘GV3101” I EHAL05" o BT JH 44 6 475 o B 20 1
pMD-19T (TAKARA, K ) g ¥ X oT % ik # ik
3302Y 3" pHS G298 _sgRNA 77 [ 4% R (A 5 5 %8
PRAF D) o I8 BT FH 0% It £, 465 B 0 M4 9 U0 g Bl 11,
Nco 1.BamH 1,Sal 1. Dra 1.Sap 1,BapQ 1.1k 5%
SE IR 77 & (In vitro Transcription T7 Kit) , i 2 i 5
£ (Guide-it sgRNA Screening Kit) ]l F Takara A
Al o In-Fusion M £ | 5z % s a0 & 4l A ialn) &
W v MERE N W

1.2 REHE

1.2.1 3l4h&it RESERE A oS EAa
SER AW E i 25 5, DL S 2 SE R A 91 R B AR 1 T
SlYCing 1, K CoSH4-F/R F T CbSH4 3 [H
TE R L AW XOC #AA 3302Y3 T 40 i S 7 LB
PL v [ 31k pMD19-ChSH4 Jg #5 # , % it Y3-
CbSH4-F/R 5| ¥, ¥ 7 3302Y3-CbSH4 1 3. 41 i
FE AR ; UBQ-qPCR-F/R Al ChSH4-qPCR-F/R
AT RS UBQ M H Y H CHOSH4 (556
SE = PCRAG

®1 RATERRE.RESTMBMEEEHSY

Table 1 Primers used for gene cloning, expression analysis and plasmids construction

5149 Primer J¥%1 Sequence (5'—3")

CbSH4-F GTCGCAACTCGCAAAAAATGGAC

CbSH4-R ACTTGAACAGCACTTGAGAAAATTACT
Y3-CbSH4-F CCTACTAGTCCTAGGGACGTCAATGGACCCAACACTTCCGTG
Y3-CbSH4-R TGCTCACCATACGCGTTACAGACATAGGAGAATAAGAGTTAA
UBQ-qPCR-F CACCTTGTCCTGCGTCTCCG
UBQ-qPCR-R GCGACCATCCTCCAACTGCT

CbSH4-qPCR-F
CbSH4-qPCR-R

GATGGGAGACAATGAGGAACAGC
TCAATGGGACCTATGACAAGCAA

1.2.2 CiSH4 AW i HIRAKRERGHE
GEEF R, S B EE RNA $2 B0 ) & RNA-
easy Isolation Reagent (R711-01) 77 % $2 It RNA .
5 42 A RNA VR B, 45 RNA Y ODogo o0 [ TE 1.9
B 2.2 Z WA TS S5 5 . SR 1 F
cDNA, DLt 4 19 45 5 2 51 9 1w I 5B Ex
Primer DNA Polymerase ( Takara, K i% ) # 17 PCR
YW,y N 94°C 1 min; 98°C 10 s,55°C 15 s,
68°C 30 s, 30 MEFF ; 72°C 5 min, ¥4 7 My 1 B
JIg W E S F Uk 1 AT gl Ak . Sk S % 2 v R R
pMD-19T, % 4k 2] KX W #F 7 * DH5a” 3 % K5 5%

J& , HREUE V5 21T V5 PCR S8, B g A B Jie HL Uk
B A B S5 19 T IRGX B AL s A SR E )
FOARA PR w0y %5, I T A AT AR 2
HUTORE

1.2.3 AW &F o4 X COSHLHE A FF IR
SF 25 4 48 Chttps : //www. ncbi. nlm. nih. gov/Struc-
ture/) . — P 45t M E/B K P Chttps://web.
9 45 ) SOPMA
(https://npsa. lyon. inserm. fr/cgi-bin/npsa_automat.
pl? page=/NPSA/npsa_sopma. html) | = 2 45 #4
(https://swissmodel. expasy. org/) . 5 B 45 #4

expasy. org/protparam/) . .
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(https://services. healthtech. dtu. dk/service. php?
TMHMM-2. 0) X {5 5 Bk (https: //dtu. biolib. com/
SignalP-6) i 47 1 I 73 #fr . Cell-Ploc 2.0 Chttp://
www. csbio. sjtu. edu. en/bioinf/Cell-Pl.oc-2/) 7F £k
P COSH4 IV 20 a5 21§ &l 1 H NCBT M 3 11
CD-Search I. B (https: //www. ncbi. nlm. nih. gov/
Structure/cdd/wrpsb. cgi) i & (1 45 44 5. W H
NCBI ™ 3% 9 Blast Chttps://blast. ncbi. nlm. nih.
gov/Blast. cgi) JIRE , X} g i 224 FL 7R 13 51 #E 47 [A) 5 e
Xte A MEGA 11, 8 HIAR ik i R L T .
1.2.4 H%FESH4 AR RZBX A 3l
BOE B B ZE AT RNA, R SR 15
R FE AR cDNA. ] Primer Premier 5. 0 %11 qRT-
PCRWBIY I 4 5 5 cDNAGR D JFULHF G H
FUBQNNZ N, BT 5 at 177t E it PCR
W, 73 Bt COSH4TEA [ H 2 o 1 R IR

& J] Bio-Rad CFX96 L 9% )it 5 #t 43 #T 4% , LA
SYBR Green A Jz i Mix # 17 55 B 2 56 % & 73 97 -
HARAHEITANEYELMANEAREL . D
GEFUBQRNNZS R 27 By Jr i 1155 T ik Ak
PR AR X ek i o S ) SPSS18. 0 8RR HEAT B A
25 H (ANOVA) , 7E P<<0. 05 K V- #E 17 2 57
B E VAR, FFH GraphPad Prism 91E K .
1.2.5 TampesEds R FIE 208 00 5 1 J5 vk it
740 22 3 o A F A 3302Y 3-ChSH4 1 0 4 Jitd
SE LA R B R A G 1Y v R A S AR X
THEI Y AT PCRY™HE ARG 971 7 %) o K 3302Y3
ARG Y] L= Wy ali Al 3% He e AL K I AT o, 2 3%
Fr PR %, PCR I P 48 %E 4K 4% 35S : : ChSH4
YFEP 4B . e (R AT B EHAL05 /&2 25,
B Al J5 U AR & R AR T R R OIBEE R 19 LB P AR,
28°CHE 5 % , Bk B B V%, PCR %6 Uk BH 1k #e 1k
2 M8 Sparkes % 10 J7 15 K R A R Py Y 35S
CbSH4 : YFP #4K (9 T8 W 0 5 2 A% A4 0 B
PL2s 38 35S : : YFP i Xt B o Ff 100 pL B R
B 38 & ODgy 29 0.6~0.8, 5000 r-min ' & L 10
min , 23 B bW WG L OB S 8% 5 Ok R A, JF
% 1 pL-mL "B B A 100 mg- L' L BE T
filid ¢ Acetosyringone , AS)fE % £5 3% & ODy, 29 0. 6,
TS AR A B HoAR L o K T S S A AR AR A
SR AR 2~3 d JE , 1 SO O R AR B
Bt LeicaSP-8 M %¢ YFP 4 52 )6 {5 5 76 41 H it - vh
£ 73 A 17 O o

1.2.6 sgRNA/RIMEF A it i & sgRNA: G
fiti Ul pHSG298 _sgRNA, [l &k A B & M. &%
CONCORDET % A" 4 52 8 J5 ¥k , LA 57 -N(20)
-NGG-PAM-3" i) 4544 2 J5 I 2 31 3 AR $8 i, O e
fie CRISPR/Cas9 £ 4t 19 it #28 BE , 8 #5 % ol 72 46
S & (U http: //www. clontech. com/sgRNA -
design-tools) 17 4= J& PR 41 JIi #0057 45 43 #r L 8 1k
sgRNA B % . 1E CbSH4 1y CDS X %3 34~
B, BETE Y IE 0] 5 | 40 T A AR e S sgRNA B .
Il WAL T7 5 81 7 )% 51 sgRNA H 45 )5 41 Fl
Guide-it 32 ZEBIHFF 7 VE P 91 . & 51 ¥ CoSH4
Targetl-F/R, CbSH4  Target2-F/R, CbSHA4
Target3-F/RCANFE 20, il & & sgRNA 19 v Bt , &I
K Z T : PrimeSTAR Max Premix (2X) 25 pl,
CbhSH4 Target-F/R % 1 pL, dNTP 4 pL, DNA
polymerase 0.5 pul., ddH,O 18.5 pL; PCR ¥ H# 72 f¢
H98C 105,68 °C 30 s, 3k 8 AMIFI . Kl fb 5 197
Wy i 2 3 R R UK B R AR R B AT R T TR
PCR 3% I BA M 5 A 0% T80, W7y % L s 2, PR A7 T
W75 3] 5 B TR

RN SR AR 3 F 3R e BE BTRL Z 5, 4T Sap |
iy U) 26 VAL, 4l Ak Ze M 201K, 7E T RNA il (19 3 45
T, % M 5 & In vitro Transcription T7 Kit (for
siRNA Synthesis) ( Takara Code: 6140) #F 17 {4 4} %4
SR 51 RNA S ) 2R 1 /8 0 4 5 9 B DL TE -

sgRNA & F) i 3% - 1 46 #6475 H 1 DNA % PCR
P TSI CRISPR/Cas9 #0 1i X 6 , )2 1
R Z AN : 2X Terra PCR Direct Buffer 25 pl., Gene
SH4-F/R 4 1 pl., Terra PCR Direct Polymerase
Mix 1 pL,ddH,O 19 pL,DNA itk 2 pL; ¥ 8 F F
A 94°C 2 min; 98°C 10 s,60°C 15 5,68°C 30 s, 30 -1
;72°C 5 min, 15BN RAEY 1S 7K 600~800 bp,
YIH G v Bt K/N2E 5% K F 100 bp. I CTAB %
PEUUE 2% 5 5 DNA, JF UL gDNA BB, %11 34>
YIEEE 09 519, 43 9 4 Gene SH4-1-F/R, Gene
SH4-2-F/R Fl Gene SH4-3-F/R. F| FH i ik i 7] £
(Guide-it sgRNA Screening Kit) # 17 Cas9 Z¢ fi# 5
¥ ,sgRNA 1 pul. 584 Cas9 R 0. 5 pl, I b 72
J¥ 37°C, 5 min, W25 W B2 A 15X Cas 9 Reac-
tion Buffer 1 pI., 15X BSA 1 pL, ddH,O 6.5 pL., JZ
WM % 37°C 1 h,80°C 5 min. I JiF 8 3k 1%6 Bt i
T E L UK o3 B R AN ] sgRINAs 24 0 A7 sk o B
JBE AR ACHE 78 A 43 B B il i R o B, Bl LLAS:
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B £ 400 1YL % B AE (0D E ) 5 B B % g
(IODAE) , T3 2L ROR B A X B . R RR =

(o BEA&w B9 TOD {E /(52 #8644 1 10D
8+ 241 B BEA A 1Y 10D ) X 100% .

2 sgRNARIMERMGEIEIXIET ASIY

Table 2 Primers used for sgRNA in vitro transcription and screening

514 Primer

F#31 Sequence (5'—3")

CbSH4 Target 1-F
CbSH4 Target 1-R
CbSH4 Target 2-F
CbSH4 Target 2-R
CbSH4 Target 3-F
CbSH4 Target 3-R
Gene SH4-1-F
Gene SH4-1-R
Gene SH4-2-F
Gene SH4-2-R
Gene SH4-3-F
Gene SH4-3-R

GCATGCCTGCAGGTCGACCTCTAATACGACTCACTATAGGTCCGATAACTGCGCTCAGAT
AACGGACTAGCCTTATTTAAACTTGCTATGCTGTTTCCAGCATAGCTCTTAAACATCTGAGCGCAGTTATCGGACC
GCATGCCTGCAGGTCGACCTCTAATACGACTCACTATAGGAGGTTGGATCCAGATAGG
AACGGACTAGCCTTATTTAAACTTGCTATGCTGTTTCCAGCATAGCTCTTAAACCCTATCTGGATCCAACCTCC
GCATGCCTGCAGGTCGACCTCTAATACGACTCACTATAGGAAGCGTTGCAATCAAACG
AACGGACTAGCCTTATTTAAACTTGCTATGCTGTTTCCAGCATAGCTCTTAAACCGTTTGATTGCAACGCTTCC
GCAACTCGCAAAAAATGGACCCA
CTCAGCTGGAATTGCCAGTACAG
GAACTCTGGTCCAAGTCCCTCTC
CTTTGCACAAGGCCTCCTAAAGA
GGTTCAGGTTCGGTTTCTTAT
ACCTACTAAGATACCTAAATATCCA

2 HRESH

2.1 CbSH4E[E=EE

PREGE B A RNA, R 3155 cDNA (A
D, NS N UBQIKIE cDNA (% i & Fl Al {5 fE 2
J& VAT & 85 R cDNA KRR (] COSH4-F /R k4T
PCRY MG, 2 1% M BUIEWEEE R HL Uk o, 345 15
— H U5 PCRY™ 347 %4, K B 1010 bp, 5 H
b i BER/HAF (B 2) o FF PCR ™43 AL o % 1
LR HARAT BRA A HEATI0 T W 2 SR e W BT AR
3 BB 7 41 5 A R COSHA R4 58 & — 3K,
TIE S B ) e e 31 7 4 5 B COSHAIE T

bp M CbSH4

1010 bp

E1 CbSH4EBHK T
Fig.1 Cloning of C6SH4 gene
T MOy o> T HARID , COSHAURTT 44 8 7 SHA & K 3L e )
Note: M, marker. CoSH4, full-length cloning PCR products of SH4

from C. breviculmis
2.2 EUMERESN

o B BT R COSH4 FE [H 4 i X 4= K 960 bp, 312
B 319 A PR, FEiE & S N 4.83, 0 T & N

34.559 kDa, ANFE RECHN 44. 07, 5K R EH
—0.291, ZE AN EAKMEEA . TMHMM-2. 0 #i
W COSH 4 VA7 5 45 ¥ 35K, 28 Signal P #Ll COSH4
JAE S KT REME S 0. 0033, To {5 5 Ik X 8 &% B35 7]
AL A O &8 TR s s A . SHA & A
() R S5 K6 Y o= SR E L TIC 00 5 L S e % 2 o C T
2A) , X SRR AE 4O 4 B Ok 50.78%, 47.34 %,
1.88% . Bfi)5iz H SWISS 78 £ 4 /F #i SH4 %
SREER R IR S RS — B, L o R
FOTCHL I 25 010 N E g5 49 (K] 2B) . Cell-Ploc £ 4k
FUM ChSH4 20 i 72 3 76 240 B 55 FN 40 A% . PR <F
g WU 43 A s CoSH4 )& T Myb_DNA-bind4 #
FIEE 2C) . FIH NCBI M %l Blastp 1 g X ChSH4
S B P A HEAT FXT 2 RN IR M = P AL &R
e kb o B B on 7 ot B 5 CoSH4 5 B 5 5
(Carex littledalei) W) 35 % 5 Z BT (K 3) .

2.3 TFHAAER

W A N R R AE P R B R K 35S
CbSH4: YFP @l & H il 0 2 5 48 W3 i o
Br & 0, 32 3K fal A 2R 1 08 B DR 48 R o 2 M A
FA M ST B2 M EEE T YFP AR 5 o 76X} B Uk
K YFP & 5, 7824 40 35 Re 00 5% 21 B 5 1) 2¢
e 4>, %4 R F W, CbSHA % H 5E 5 15 40 4%
GE I s

2.4 CbSH4EFK K Z=RIEDH
R T 38T COSHAFER L L & AR LA B 1)
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Qieru seq.

Specific hits
Super families Myb_DNA-bind_4 super family

B2 BHRELECOISH4EYEERZEDH
Fig.2 Bioinformatics analysis of ChSH4 gene
TE A AT, B = AN, C DR <Y S AR I T
Note: A represents predicted secondary structures of COSH4. B represents predicted tertiary structure of COSH4. C represents conserved domain
prediction of COSH4

100 XP 008781712.1 Phoenix dactylifera

7 KAH7671648.1 Dioscorea alata

100

|- XP 010913796.1 Elaeis guineensis

87 I_
KAG1326838.1Cocos nucifera

100 KAF3327788.1 Carex littledalei

. Cbr06G009740.1 Carex breviculmis

5 XP 020109233. 1Ananas comosus

25 XP 0470794141 Lolium rigidum

XP 062218325.1 Phragmites austalis

XP 051194731.1 Lolium perenne
99

XP 044408309.1 Triticum aestivum

100

XP 037454007.1 Triticum dicoccoides

0.50
B3 EFHELENECOSHAZEAWR G
Fig.3 Construction of phylogenetic tree based on Neighbor-Joining method
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Yellow fluorescence

35S:YFP

35S::CbSH4:YFP

B4 CbSH4E 8/ LA E L
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T - AR COSHA I DI AE T 4 7 RN [ L BUEP 7 Rk e S 0 #r
FEIRAE P<C0. 05 K HAT i 35 2% 5 BANER COSHA K6 IH 16 75 4%
AR S I A B X R A o HEIR BT 3R R AH X 3R A Y OF 1Y
B = b oA g 22

Note: A represents relative expression analysis of C6SH4 in different
tissue from C. breviculmis, * indicates significant differences at P<<
0.05; B represents relative expression of CoSH4 at different develop-
mental stages in abscission zone. Bar graphs represent the mean+

standard deviation of relative expression levels

M SI S2 S3

bp

100

6 sgRNA R A PCR ¥ 18
Fig. 6 PCR amplification of sgRNA template
TE M W 4F F R AR, ST, S2 il S343 5 4R 36 = A #E 4 sgRNAT,
sgRNA2 il sgRNA3 ) PCR " $4 7= 4)
Note: M , marker. S1, S2 and S3 represent the PCR amplification
products of the three targets sgRNA1, sgRNA2 and sgRNA3,

respectively

M  SH4-1 SH4-2 SH4-3

B 7 HE#RDNAKPCRY &
Fig.7 PCR amplification of target DNA
T M N4 F A ARIC , SH4-1, SH4-2 F SH4-3 43 544 3% H A% DNA
i PCR " 1 7= 4
Note: M, marker. SH4-1, SH4-2 fl SH4-3 separately represent the

PCR amplification of target DNA
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