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N / - Vb — Y 4
‘%/@‘?‘9 %7’7‘7ﬁ,§§,%?ﬂ,5{ﬂ
FM KA/ REAY TERE LAY T RAR 5 G R TR TS LT/
FM B R A M TAE S EBE 55550025

HWE MR E KR (Lotus corniculatus 1..) C2 ¥5 M 8 H P EEIE K LeC2DP 1 #E AN E AR IE il #2 P 19
fig, M id RACE $E WA AR HF FE b LeC2DP 13, R qRT-PCR K H it 2 kA2, i e AT 3 - 5 i
2235 RGEAE A IR i 83834 LeC2DP1 IF 4 HIhRE . 455 /R : LeC2DP1 3R 424 705 bp, 4% 235144
R, 507 RN 25.95 ku, 5 9E 3 1 R IR B e (8290 ) 5 78 T AR A @ AR A Ak A rh i 360k, kIR A
RN B S EFAE SR AR (WTOAMI L, 7 LeC2DP 13 AR (TP) B A EAR LI RT 1~2 d s 7EAR EAR Sk
19 9~15d , AR 43500 & WT 9 168%6 . 155% , AR M AL 43591 & W'T 19 249 %6 . 161 %6, AR AR K 43701 & WT 1
156% .137% . TP A KR EAR K (P<C0.01) MRAEF(P<C0.01)FIHRIEL(P<<0.05) R K —E Mk B, %

B LcC2DP 1 3 v 585 H kAR A 2 R & B IR HIE

KR AR AERE; AHOBE A C245MIE 1 ; JEN TR s R R R T

mESES S541°.6 XEKARIAF A

HEP) AR 2R ELAT [ 5 b 1 SR oK 4y FE 4y
AU T BE, AR AR K R T A R v T A
FHYY S AR AR A A RS 0 431 o B R i A
KA R WERRN KT Z ZF NN
R 1 52, B 2 8 (protein Kinases, PK) 41 &
MM EESBRRE PR EEHERETY . EA
TR R AL AR 1 SRR IR AL S N R Bl L )T S S A
fH 5B 8 JLHERY AR LT R
SRR . AR PR AL LR T A AN TR 2R
43N AGC, CaMK, CMGC , PTK il H At 3£ 5 4~ 2%
YUY CaMK i C2 8545 5t 26 1198 (C2 calcium-
dependent protein kinase, C2CDPK) /& —25 &4 C2
SRR . BRI AR R (CDPK) MK T
Ca”" i fb Bl B2 1L I 1, 2 5 4l M5 5 5% S 1
U B, CDPK B 5P R M AE K AT
PA AR 2 AT 40 R (4 8L B JF CDPK 4 A 2 [A]
CPK29Z S5MMIE s, B 4% MiCDPK1 23k
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PER B IE W A= K KRG OsCDPKS TE#E K 4000 F
AEARIEAR 2B AL M IE R IE R, C2 45 &
FEEEN T AN RS, BG5S
BEIE S A5 5 7 A GTP BSOS A il 8 (1 i e
LA mE A AR, MY C2CDPK A 5T
LR AZ B e g & B/ INEE Y C2CDPK 3
TaC2DP11E T 5 AR A 30 v & ¥ 5 2L4E
FHOT WEHA B £ Y BRC2DP1 3 2 5 B 9% % (ab-
scisic acid, ABA) {5 S AR HE MR A E K2, g
ik, AIT6HEY C2CDPK B T it A1 A FR .

B KRR (Lotus corniculatus 1..) & —F L B9 £
AP A G RRACR A SR — ol R A TRRT 4 3 [ A R
Y, HHAEZERENAERTRMRR RS T
A3 RIK . ABFSEE T RACE 47 8 5 5/ Leo kAR
C2CDPK % i 5 [ LeC2DP1, #| ]l qRT-PCR % A
o N 2 B PR ) 20 B3GR R Sk L 8 S AR AT R A S 1Y
WIS 2 15 28 G0 0 HOR S AR oAb R s Th RE 45400 45 4
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LT %, AIRAEREBTHEERN LcC2DP1 B vk S5 IREw 44 43

BT, A 7 IR AR 32 % 75 DR AL 4 LA 4 -
1 MRER=E
1.1 & #

Fr A W A BN B OBKAR (Lotus corniculatus
‘Leo’ ), i T 5t M 27 B MM A48 Al 2B 9 TR
S R . RIT I (Agrobacterium tumefaciens)
Pk GV3101 Fl pSH737 A ¥ ik BRI R A7 T 2E 4
1.2 LcC2DP1HE=EE

2 TR PSS T 0 A R AS 2 ARk
SELLEAR 2 R B, 124 C2 25 M Seafs il 6 PR 5% 1 ol
MERNER KT SRR RS LREREL, Lhr
LcC2DP1(1.c1g3v0026680) ikt A i , AHF 5 X}
AT — P05, e B 51 ) (3% 1) 2R JH Prim-
er Premier 5.0 8531, B2 HCH BRAR 25 0 AR (14 54
RNA & & & %% 55 it cDNA J5 1E Jy 15 e, 2 18

5'RACE fi1 3' RACE i /| & (TaKaRa, Ki%)#&4L1Y
PRAVE DT VR R T PR S PCR Y1, 1 % PCR = W) Hi
BESOMT SR BT pL /E M5 — 48 PCR AR . 50 pl. 2
MK Z A cDNA R 1wl 51#14% 2 pl . Taq i 0.5
pL Buffer 5 pL . 2H,O %p R A& £ s PCR S B F2 ¥ 4 -
94 ‘CHiAE % 2 min; 94 ‘CA8 M 30 s, 55 “CiE 2k 30 s,
72 “CHEAH 1 min, 35 RGN E F 72 °C L4 10 min, Z
Ja X PCR 7= 4t 4 T8 I A3 25 A RN e o AR 40 2 %0
JF3 15" RACE 3" RACE il ¥ 45 5, PR H i 3
S NS I X i | 2 S o o B e VA Y 1.7
RACE ¥ HI AN It 2 Sk 2 K R kg 1 (3R
1), LA BKAR cDNA B BAR Y™ 3 LcC2DP1HE N, 47
B85 Ky - 94 °C WiAEME 2 min; 94 °C 28 30 s, 55 °C
1B & 30 s,68 “CHEAH 1 min, 35 MG ;68 °C ZEAH 10
min., PCRY" 4 H Bt 5 pMDI1ST #4413 , Pl %
b KM A1 7 DHSe J5 26 42 T AW — 2 (1) A A
WY

#£1 RACEMEKERZEY ESIWFT

Table 1 RACE and full length gene cloning amplification primer sequence

5[%) Primer

JF%1 Sequence

3% Function

A041-1(GSP1)
A041-2(GSP2)
A041-3(GSP3)
S042-1

S042-3
LcC2DP1-F
LcC2DPI-R

CGTAGGGATCTTGGCG
ATCCATTCTGTGTCCTTC
TTGGAGCAGGAAACAACAG
CATCGTTTGGAACAGCAATACACT
TTCAATCCAAAACTGGCAGACACGC
TGTTGAATTGAAAGATCTGC
GAGGGTGTAGAGGATCCA

5' RACE ¥
5 RACE amplification

3 RACEY #
3' RACE amplification
LRy

Full length amplification

1.3 LcC2DP1ERE L7317

fifft FAR oG 09 2B W0 15 8 40 A 78 &k T 2 Bk 47
LcC2DP1FER B 3k o0 B, Forb, BRAGPE it (2R
F o7 B A5 L e 0 120 2R T ExPASy Prot
Param tool (https: //web.expasy.org/protparam/) . 4
% 25 11 B9 2% B 7K R H Protscale (https: /web.  ex-
pasy. org/protscale/) & 145 ¥ 73 #r & F§ SOPMA
(https: //npsa-prabi. ibcp. fr/cgi-bin/) Fll SWISS-
MODEL (https: //swissmodel.expasy.org/) #47. Fl
H Plant-mPLoc (http: //www. csbio. sjtu. edu. cn/bio-
inf/plant-multi/ ) X} LcC2DP1 3 R 3 17 37 41 Jifd 52 37
W . F A BEDTools ™3k 43 LeC2DP1 3£ A I i
2 000 bp J¥ 81 (Lotus corniculatus genome assembly
build 3.0)"*, I I #E £k M35 PlantCARE 3 3845 1 )7
FURINRACAE DGO BEAT 73 . fEHINCBI BLAST
T HG e LeC2DP1 IR P 5 I MEGA X 48
PLAHIE A R G B HEA .

1.4 LcC2DP1EREFRIES T

KHEIE LeC2DP 11 B AR [R] 4 SURIAS [R] B
TR AE I, 20 BICAE Leo T KA BOAR 25 DL K,
ANERIERGTFEF 0.3.6.9.12 d A LU REA .
DL Bk M UBI(DQ249171.1) /E N N = 3 4, 38 i
IDT (https://sg. idtdna. com/site/home/home/ses-
siontimeout ) 7E 28 # A4 311 LeC2DP1 F UBI (1 4 1
1 (F2), HHSERZE0E B PCRIL(CFX96) K
W LeC2DP 13 PR B i 23 Rk ek | BN AR 22 i
FEFHL4E TIANGEN miRcutemiRNA 2 71 £ 1435 B
PEAT . SR 2 AAC 0 P B R R Bk
1.5 HEYREBEWEREEREWL

I FH B ) 9 Y EcoR 1 1 Xba | (TaKaRa,
K% ) 43 5 Y0 pSH737 Al pMD18T- LeC2DP1 it
B, B BEIRNIS B T, DNA 3% $: 1 ( TaKaRa, &
)4 CEERE R M8 LeC2DP1 3N A ) 26 18 2%
IR B 35S 3 s FIksh ek, L GUS: : NPTII
YE RS FE R AT L L . SR YEP WA, 77 3 45
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%2 qRT-PCR#&NS|¥F5!
Table 2 Primer sequence used in qRT-PCR detection

319 FE9(5'-3) JHik 1L (Epson) AR F 43 H 8 (Win Rhizo) WFEAH |
Primer Sequence Function *Egeﬁ MRFR J= =Ty \fﬂﬁifﬂ g *Eilzigﬁﬁéﬁ]’—ijﬁg\
LcUBI-F CTTCACCTTOTCCTTC W FEPRIEA T M M GE T AT

LeUBLR TGGATCTTAGCCTTCAC-  House-keeping ?&%%i‘[‘*ﬂﬁ%‘ﬁ%*ﬁﬁ%u%m Excel 2016 i—F}L(

GTTG gene
Fr - 37 N : Sr
‘ T TCACGCCAA . {43/*11 DPS 7.05 844, 3K /| GraphPad Prism 8.2 # {4
QLeCZDPIE GATCCCTAC R HATIEREL,

GTCTG

1.6 HiEFIT 55

GAGTGTATTGCTGTTC-

QLcC2DP1-R

CAAACG Gene of interest 2 g:lél: % 5 ﬁ*ﬁ

FFIE I TR A SRR K. 2oy 21 LcC2DP1RE5E

AL Iy v o S VB A TR AT VT IR R S R

Al . AL AR 12 kPa &b #E 10 min, R B

JE 7, PR T A b B 1V, AR 15 MR, T4 3K

LAEHY GV3101-pSH737 Bk #6 AL BEAE S Xt B8, 4% TGA. S T 50 UE F4% 7 91 (9 TE W vk L 13151 4 0
1

198 bp —»

A:5 RACE w455 B: 3 RACE w454 ;

1 M 1 M M

B C
bp
705 b
687 bp— <750 =

500
bp
250
«~— 100

MS I @ € @ P L B YV F W VW S € 5 kK ik K B FE E W I S R @ B B ¥
ATGTCGATCCAGGGTCAACCTCTTGAGGTTACTGTTGTTTCCTGCTCCAAATTGAAGGACACAGAATGGATTTCACGCCAARGATCCCTAC
10 20 30 40 50 60 70 80

TACAGCTAGGTCCCAGTTGGAGAACTCCAATGACAACAAAGGACGAGGTTTAACTTCCTGTGTCTTACCTAAAGTGCGGTTCTAGGGATG

¥ e v B ¥ 6 N O ok E R @ R T € 2 D 6 SR N OB ¥V OB QB K B E F

GTCTGTGTTGAATATGGAAACACCAAGTTCCGAACCAGAACCTGCACAGACGGTGGAAGAAATCCCGTGTTTCAAGAGAAGTTCACCTTT
100 110 120 130 140 150 160 170

1 CAGACACAACTTATACCTTTGTGGTTCAAGGCTTGGTCTTGGACGTGTCTGCCACCTTCTTTAGGGCACARAGTTCTCTTCAAGTGGAAR

B & T E & & R B @& W ¥ @ ¥ @ 8§ & 8 F & 8 B B B E L 6 T & K T
CCCCTAATCGAAGGTCTTCGCGACATTAATGTCATCGTTTGGAACAGCAATACACTCTCCTTCGATGATTTCATCGGTACCGGCAAGATT
190 200 210 220 230 240 250 260
GGGGATTAGCTTCCAGAAGCGCTGTAATTACAGTAGCAARACCTTGTCGTTATGTGAGAGGAAGCTACTARAGTAGCCATGGCCGTTCTAA

@ L B KV L 8§ ¢ &« ¥ b D8 T W P L @ 8 K T 6 R H & 6 E V K L

1 CAATTGCACAAGGTTCTTTCTCAAGGTTATGATGACTCTACTTGGCCCCTTCAATCCARRACTGGCAGACACGCTGGCGARGTCARACTC

280 290 300 310 320 330 340 350
GTTAACGTGTTCCAAGAAAGAGTTCCAATACTACTGAGATGAACCGGGGAAGTTAGGTTTTGACCGTCTGTGCGACCGCTTCAGTTTGAG

1 L B ¥ A M p N H Q@ L B ¥ 8 8 H & P ¥ 6 H T H T B 8 ¥ # L ¥

ATTTTGCATTATGCAARTGCCAAATCACCAGTTGCATAACTCAAGCCATGCTCCATATGGACACACACATACTCCCTCCGTCCCTCTATAT
370 380 390 400 410 420 430 440

1 TAAAACGTAATACGTTACGGTTTAGTGGTCAACGTATTGAGTTCGGTACGAGGTATACCTGTGTGTGTATGAGGGAGGCAGGGAGATATA

S A P 8 Y P A B A P &8 H 88 A P P ¥ N E Q & H ¥ B P @ B ¥ P A

1 TCTGCGCCTTCCTACCCTGCACCTGCACCATCACACTCTGCACCTCCTTATAATCTTCAATCACATTACCCACCACAACCTTACCCTGCT

460 470 480 490 500 510 520 530
AGACGCGGAAGGATGGGACGTGGACGTGGTAGTGTGAGACGTGGAGGAATATTAGAAGTTAGTGTAATGGGTGGTGTTGGAATGGGACGA

18 8§ F ¥ P 8 8 Q H B & P ¥ B B § @® ¥ P B P 8 & ¥ B B 8§ 8 ¥ F
1 TCATCCCCCTATCCTTCTTCACAACATCCATCTCCCTACCCACCATCCCCTTACCCTCCACCATCTTCCTATCCTCCATCGTCATACCCT

550 560 570 580 590 600 610 620

1 AGTAGGGGGATAGGAARGAAGTGTTGTAGGTAGAGGGATGGGTGGTAGGGGAATGGGAGGTGGTAGAAGGATAGGAGGTAGCAGTATGGGA

E 9 "B Sy B P B S ap ¥ B iR B R P B M Y B B B OB W OF

CCTCAACCTTCATATCCACCACCTTCCGCATATCCACCACCTGCTCCTGGAATGTACCCTCCACCGCCATACTGA
640 650 660 670 €680 690 700

GGAGTTGGAAGTATAGGTGGTGGAAGGCGTATAGGTGGTGGACGAGGACCTTACATGGGAGGTGGCGGTATGACT

M :D1.2000 Marker) ;D : Mosaic translation.

1 LcC2DP1EH T ER HHMIF
Fig.1 LcC2DP1 gene amplification and mosaic translation

R H GUS 44Uk 2 Y 6 F1 RT-PCR #E 17540 %
o R LR (OOX-86) HEA T4 M8, FI AR 24

BT BRARAS 22 A3k 2 SR 21 i 1E 1Y) e 1g3v00
26680 J# 41, X LcC2DP1 31T RACE $738 , 345
() LcC2DP1 4=} 705 bp, 4itht 235 N & ILHR , %7
) F A RS ATG, B A & 1% 1

bp
«—750
“—500

C: R R (1. FHE ST P4 SR UAY BURL ; M : DL2000 Marker) ; D - Bf £ 11

A5 RACE cloning results; B:3' RACE cloning results; C:Full length cloning results (1: Plasmids extracted from positive single colonies;
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R % IR ER R THEIEN LeC2DP1 By Take 5 Shgw) Lt 45

LcC2DP1 4t X HEATY 1Y , 75 3 1 45245 700 bp 1Y 4¢
ST, PN E 45 SRR LeC2DP1 4wt X 5 F
AR e —8(E 1),
2.2 LcC2DP1HIIB{L 14 /R

X LeC2DP 1 HE N ZE R AT 50 B , 45 2R R, Hodw
A 1 & 2352 KR , AN 43 B i Ry 25 952.03,
fii/l:\/%% EE.'E\j? 7.17, ﬁ'?fhjﬂ C1185H1737N305()344SG s HE
W85k 53.91, R MR 5k 85.47, JE—Fh A&
FEE . X LeC2DPL I BTt — 2 20 0t , R HOE
KR IR B K M IR £ (K 2A) %
BT EKEE ., 16 LecC2DPL & K 45 o
WA 19 EEMR (5 8.15%) , T A 17515

ale OUpUL for user_sequence

1.5 1 Hphob. / Kyte & Doolittle ———

1.0F | ‘\‘:J |
o.sHt— Wl Il
i ‘5 ‘\‘W‘\“L I

-0.5} | il “ i{ i Ul jl

M o A
‘ [T
_1.5 \}‘ fil w\m I Lu\‘u \

i) Li iy

=
07K R

Water absorption index

50 100 150 200
FHEFR L E Posilion

Query protein|| Predicted location(s)

LcC2DP1

Cell membrane. Nucleus.

FER (7 75.11%) , IE A BE A 39 A S R (i
16.74%) (181 2B) , AT 8 78 1 2R 1 45 FE 2 LT
WM o £ o A Plant-mPLoc 78 26 40 #7844, %
LcC2DP1 #EA T4 A2 F , 4558 7R, LeC2DP1
RE AL AE I M AZ A iR I (K] 2C) . A Swiss model
XF LeC2DP1 8 H #E 47 = 9 45 4 10, 45 2R 8w,
LcC2DP1 8 A 45 M 42 & R i e g it (8 2D) , 3%
SN — R E SR —3 . X LeC2DP1 &K &
FUF S AT Blast X IR RGEH AR, 45 0L R
LcC2DP1 5928 1 15 & 1 W) P4 de i, oy 8204 (1
2E) , W 7n C2 85K e G RHE Y h B L5 M IR ST o

B

50 100 )

50 100 150
FILFR (L E Position

—(: Spatholobus suberectus
Mucuna pruriens

Glycine max
’— Vigna radiata var.radiata

Cajanus cajan

Abrus precatorius

Lupinus angustifolius

’— Lotus corniculatus

\’\’\“\\l
W

[ Medicago truncatula

A:LcC2DP1 B KM ;s B: LeC2DP1 A ZHREHH B ; C: LeC2DPT LA E AL 5 D LeC2DP1 8 I =AW T ; E: &
AR LeC2DP1 5 HAl C2 Z5 #9388 11 A9 R Gt ER . A:1LcC2DP1 protein hydrophobicity analysis; B:1.cC2DP1 protein secondary structure

prediction; C: Subcellular localization prediction of LcC2DP1; D: Tertiary structure of LecC2DP1; E: Phylogenetic tree analysis of Lotus cor-

niculatus and other C2 domain protein.

B2 LcC2DP1 ERSFHMH
Fig.2 Molecular characteristics of LcC2DP1 gene

2.3 IR 1ER TR

FEBCAE KR LeC2DP1 3R 17 2 000 bp 751 i
3 A IC A 4 B, 45 R (R 3) R, | KR
LcC2DP1EBR T & Ja 21 A o 7 X sl e A
1) CAAT -box JTFLASR , i A3 ' i Je i (Box-4 .
ATI1-motif ,GT1-motifl) . % FE {0 )8 3 F ootk
(TATA-box) LA e+ 5175 53 AH 3G (MBS ) 114 22 i X
YEHITEE

24 WEYREHREEE

Y3 LcC2DP1 3 B, 5 pSH737 FE ) K3k
AR W) S e 25 R R S AL ORI )
705 bp (9 H A FE K 464 (1 3A) . GV 3103 R FF 14
FEALTE PRI PCR Y™ BRI 7, B A b B 7 384 1
705 bp 1 LcC2DP1 5 H 447 (18 3B) , &AM Y e ik
AR pSHLcC2DP1 M LcC2CDP1 3 H 1) TRE B
PR
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&3 LeC2DP1 EEMEZENIRFETH
Table 3 The main cis-regulatory elements of LcC2DP1 gene

JL14: Element iz 45, Site i Function %t Number

5 1A X I8 H LAY T
CAAT-box 1,233,1725,1778,1 799 RS RURGE TDCB AL 5
Common elements in promoter and enhancer regions

Z: 56ma RN CAE I35 o5
Box-4 16,1495 . o . 2
Participate in lighting response clocking components

1 Ry AN =25 —
TATA-box 10,11,12,13,1976,1 977,1 978 L RREMBBLEN T 7
Transcription mitiation core promoter componentst

25T 2iE S0 XAE H oG
MBS 1740 - 32 J‘f“Tlﬁ?E’J”}J&ﬁ JHF 1
Participate in drought -induced custody components

2555 P45
AT1-motif 1370 - BRI X
Participate in lighting response clocking components

555 B P45
GT1-motif 175,176 - BRI 1 ,
Participate in lighting response clocking components

M 1 2
bp M 1 2 bp
15000— 14760
A bp bp B
750 —
750—> 705 500—> «— 705

AFHY R IR BRI Y] ; B AN B H % PCR(M: DL 2000 Marker; 1-2 : A5 [a] FHAE: PR 5 SR BUAY BURL) . A: Verification of vector double
enzyme digestion; B: PCR identification of Agrobacterium tumefactiens colony (M: DL 2000 Marker; 1-2: Plasmids extracted from different
positive single colonies).

3 HEMRAH M WE YR R AT E PCR ikl
Fig.3 The electrophoretic detection on double enzyme digestion of plant expression vector and
PCR of Agrobacterium tumefaciens liquid

2.5 LcC2DP1EFEHIFRIEHAE (7.5740.36) , 7E M rh £ 3k 45 (0.150.03) % (&

WL qQRT-PCR T LcC2DP1 LR A PKARA  4A) . MB350 , LcC2DP1 R AE A DRARAR (4H
[ 2L 2 e AN E AR A AR A (R Y 22 S R 0L, R BA P 3RA o 6.51£0.32) 25 (A X ik i 4 9.65+
BFWNSIHE UBI, LeC2DP1SEHAEAR 25 Ry 0.35) (i (AH X 3R 3K 54 0.340.06) H 3% 5k 1 5 4
A A H F R IR 9 MR (1.0040.00) FIZE i, RUR 2k 28 f i fie o 3% (P<<0.01) (1 4A) 5

150
CawWT 12 COWT -
= = TP = TP
£ 100k g
2 ig
ok g
A RE B ® % 6L s
= o 50 o
=& = > sk
m = ==
C o H I H I 1 I
05 %
== i oL ] |:_| ﬂ |1|
0 ™55 Root 2% Stem T Leaf 0 36 9 W)
22 Tissues I [E]/d Time

IS RN AE 0.05 1 0.01 K b I8 ZEVEAR G s WT B A R A s TP % LeC2DPIRERR s F IRl A: LeC2DP1 B RTEAR RIH AR
i5; B: LeC2DP1 I HNAEANER S B A9 22 57 €38 . * and ** indicate significant correlation at the 0.05 and 0.01 levels, respectively;
The same as follows.WT : Wild type; TP: Trans LcC2DP1 gene plants; A : The relative expression level of LcC2ZDP1 gene in plant different tis-
sues; B:The expression of LcC2DP1 gene in the process of adventitious root development.

B4 LcC2DP1 EEFiEFZM
Fig.4 LcC2DP1 gene expression specificity
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T % HRAER A B MIREERN LcC2DP1 58 B 5T Ee w4t 47

AN SR 43 AL B 0~9 d, B A= R RE Bk (WT) fil 5%
LcC2DPI1HRR(TP)AY LeC2DP 1 KR35 403203 |-
Tt B TP AR T WT AR 4k i 3 (P<<0.05) , Hip 3 d
R 1.2640.09,9 d i ek 5 (2.68+0.35) , 2 )5
Fikm TR, TP AR A ES S T WT(E4B).
2.6 LcC2DP1EREEARERSKHIIEA

R FHAAT B A 510 B3 18 B K A 8 4k
PSHLcC2DPIHALFE A Bk . GUS 4k (a

SR AN S N B AL T 3~15 d AT g2 1 ok
F SR 5 0, AR I IR I 3 AL KRR S T AR A
FIM TR LU R R 35 |, Bl 2 B[R] B 2E 1 0 €2 3% 3457 Jn
W, BI5 9 KRR i IR (B 5A) , Z )5 15 6% i A2
W&, AR R D i % T FE AL S 15 d WiE AT . JB
A2 RIS 6 RIS ASEARIE N, 2 J5 M ZR B ik
% (EI5B), Il RT-PCR %4446 )5 9 d LeC2DP1 3
PR SR 15 DR A 5 RGN, BRI 3 PR A 32k (181 5C ) 6

bp
750

N O
500 «705bp

0.1cm

A:GUS {2 e ] FARES ; B: RER KR TN ; C:RT-PCRAM (M:DL2000 marker; 1:7K; 2: pSHLcC2DP1 §iki; 3: WT;

4~T7 WAL LeC2DP1 %5 9 K E kAR . A : GUS organizational chemical staining blade and root; B: Adventitious root development; C:

Expression in the 9th day RT-PCR detection of transient transformation of Lozus corniculatus(M:DL2000 marker; 1: Water; 2:pSHLcC2DP1
plasmid; 3: WT; 4-7:Instantaneous transformation of LcC2DP1 Lotus corniculatus on the 9th day).
E5 AERSUIXRMHEERERARSLETE

Fig. 5 Observation and identification of transgenic plants after adventitious root differentiation for 9 days

HIE 6 AT UL, TP AR TE S 6 R B EMR (R RE & T WT Ak, 12 d i TP AR R A

TP 3 A, FEEF AR B A (WT) 48 HT 1~2 d B AR MR Ky (4.2840.22) cm, & WT #) 16820, 15 d N

Fo TEH 12~15K TPAEMRAR R SR RIS MR (7.74420.23) em, 52 WT # 155040 (/& 6A) ;12 d I}

0r e » 0057 mmwr . I5F mmWT N
o E
TR ERYY z =P
D S z S ke *
il k 003 g2 10
AoE B = c B3
ezt E 002 S
3 2 BE T
=2 Z 001 E
0 B
9 12 15 0.00 0 ™ T
[F1E]/d Time N - N
I5F[E]/d Time IF[8]/d Time
- 2.0
= 25 [ R - mm W
. 8
£ s 20 E3TP g £ sk = TP
%{f‘é 1.5 ﬁ—:
= =) -
D 'R-"E - E g 1.0
42 © 1.O0F 5L
:39 g = £ osh
55:; 0.5 *;ﬁ -
0.0 9 12 15 00 9 12 15
[5F[E]/d Time [5F[E]/d Time
AMRRBARK; BAARAT,; CHRAREG DARRBEMA; EARFEH EE . A:Total root length; B:Root volume; C:Root number;

D:Root total surface area; E:Root average diameter.
6 BEEKRAERSWL O~15 dHIEMIR R L B IEMRIEE
Fig.6 Comparison of root development indicators of the Lotus corniculatus during 9-15 days
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Cloning and function of LcC2DP1 gene related to the adventitious root
development in Lotus corniculatus L.

MA Siyu, XIAO Fangbin, LUO Xue, WEI Piao, SONG Li

The Key laboratory of Plant Resource Conservation and Germplasm Innovation in Mountainous
Region (Ministry of Education )/ Institute of Agro-bioengineering/College of Life Sciences,
Guizhou University, Guiyang 550025, China

Abstract The LcCZDPI gene was cloned from the Lotus corniculatus 1..by RACE method to study
the function of C2 calcium dependent protein kinase gene LcC2DP1 of Lotus corniculatus 1..in the process
of adventitious root development. The spatial expression mode of LcCZDP1 gene was detected with qRT-
PCR.The overexpression and function of LcC2DP were identified by Agrobacterium mediated transient ex-
pression system. The results showed that the full length of LcC2DP1 gene was 705 bp, encoding 235 amino
acids.Its molecular weight was 25.95 ku, with the highest homology of Medicago truncatula (82% ) .1t was
continuously expressed during the differentiation of adventitious roots in Lotus corniculatus 1... The expres-
sion sites were roots, stems and leaves. Compared with wild-type parents (WT) , the adventitious root dif-
ferentiation of the LcC2DP1 transgenic Lotus corniculatus 1.. plants (TP ) was 1-2 days earlier.On the 9th
to 15th day of adventitious root differentiation , the total root length was 168% and 155% of WT, the root
volume was 249% and 161% of WT,and the number of root tips was 156 % and 137% of WT, respective-
ly.The total root length (P<C0.01) , root volume (P<Z0.01) and number of root tips (P<<0.05) of TP root
had certain advantages of development, indicating that LcC2DP1 gene may be related to the regulation of
adventitious root development in Lofus corniculatus L..

Keywords Lotus corniculatus 1.. ; adventitious root development ; calcium-dependent protein Kinase ;

C2 domain protein; gene cloning; regulation of growth and development
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