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FEELI, T, MR ORI, E
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(1. ZRACAR R AR A ER A R S B E 0 s, VT WB/REE 1500405 2. BAp VT4 Sk QIH BN
(AL F A ELEIFTEHIBN ), SBIpIT B/RE 1500405 3. FHFAREIGRITARLR, AR IGIT  134600)

HE. [ BrY ] AWF5E e T KM ( Fraxinus mandshurica Rupr. ) CUCI &, srtrHe ki, izt W 7E
K AP A R AR A S P B8 it . [ TR 1 MUK I 5ake FmCUCT 3E, FIRA W15 B 243450 T Fm-
CUC! Z:H MEATRIT S MG (W ESRT S, @ R G ; FIHRFF RN T34 FmCUCT 3£
e N TR 20N 22 B2 AT W A AR o7, Bt SERT SO AT FmCUCT JERAEAR . 25 | THZFRAI 81304
FESEE ) FmCUCT 3L H7E T IR ZE f A SR F i A B P 22 e ak s [RIBEX /K diAingh i it TAA . 6-BA.
BRIKELI, 538 FmCUCI BREARFREG 515HF T REEA; FIALRTE N R FmCUCT 2K B
AP AR KN 72 h )5, B HOE B OGN Rk 1B . [ &R 1 SeBEAR 2] FmCUCT FE 421K 807 bp, #fid
269 NEIER, FmCUCI NiaEB/KER, SHMSFH NAC-domain & F45H5; FmCUC] & H S5 FEBHIA R
Mi 2 O F0 AL 86.17%, 4%k R T; FmCUCI & HE N T4 A% I . qRT-PCR 43 % B .
FmCUCI SR K MM 0 2E th Rk i femy s 78 FIRRIZER Az R, FmCUCT JEF 78 25 5507 A 5 AROE AL
W RS FEKERAF i A R, FmCUCT R HITES 4 KA 8 KAAE R MEE, A% 0 K
B 8.56 fi5 1 8.46 fif . AMEBUIE TAA, 6-BA. BRIMZEAMFLE R /R, FmCUCI FEH Rk 5% BEAN LI 2B
RIS, 7EIAA. BRAMH 72 h A SIS, A0 %t BRI 45.72 51 20.36 f%; £ 6-BA 4bFH 48 h ik
I, MR 59.40 %, FIFHARFTE A FK MM FmCUCT BN BER 235 72 h J5, ZEEHF AR B E
W, EHTRUE STM R R A RWIHE ETF, [ &8 1FmCUCT 3G T NAC RSN T, 25Kz
PR, W T IAA. 6-BA. BREYEEGESIES, KK FmCUCT FEH T #4006 H R e STM FEH 19 3%
ik, A A T Tm A T I NRE—2BRR5E CUCT FE R AR K MM 2F TR o A2 v AV PP 1 29 2 Real
R4 FE K B 5 B T AR SRR S B o
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domain & — MU & 2 150 & 160 & LR, 4>
5 A EME (A-E), Hr, AL C. DRSFHE
B, B, Ef#SPMEAK, H D, E J& DNA 254 Frabds
PS5 RIRT, CUCT A @ 8V A 28
KAEEEEIEH, Daimon 5 7E R 14 bt 3
ik cUCI FEH, AR ZE B AR RN 30% $2 = 3
80%. it — L HFFERM, X CUC W5 %
ATAF1 W% NAC-domain HHSZITH RN, ATAFI
# NAC-domain ANEEIS AL A 2E, XJ&
T H A 545519 NAC-domain T E P, Aida
A Fr gy s R I, CUCT FI CUC2 F I 5725 {4
FERERT R BUMERSS . R RIS, ARME ™= SAM
(T AEddl ), #E—HwR LM, CUCI
CUC2 T] i@+ STM ( SHOOT MERISTEMLESS
X R EUR A AR SAM Hul X AR 2L 40
RSt D E S 7ie 7 ek A cdt EAAL AN N U =-SVARR
W STM & Je7E CUC i PR 3638 JR L 1 200 i 24 v 3%
ik, Y SAM JERUE, STM ¥ CUC I 2k R
TE SAM FIAMNE X, ST U BT 3R, ek,
CUCT HE N 1323k 32 B HADS 5% - F Mt A5 1%
MidE ¥, 4n PLT3 ( PLETHORA3 ). PLTS. PLT7
Al PR i cuct iy R iK™, ESRI ( ENHANCER
OF SHOOT REGENERATION1 ) 7] LIfE#E CcUCI
FGENY ;s TEBMARY AR, cUuC BHFEE
S HJR 3T X 3730 DNA FH B4k 18 i 7K - 52 3
BAMSAEN, H cucl WZikz3 T H3K4 2
FEAb AR BT, CcUCI FFFR K24
PR T AR, A AR h A BT
KM ( Fraxinus mandshurica Rupr. ) &2 KJ#
Bl (Oleaceae ) HIEME, EAILHX HEME T
FAATA RN, T HOsRAEHE K B M BE DS Tt 98 | i
fif b, HAMMER, Mk 1z, BARESNET
WAEN T HAR A BIETTAR EE A E MR, A
PRIXEE: st L A R IR I G — LR E B A T
YEF, GRS 3% 12— Pl A s st i Ak
2, XYL H DR A R X, WAL T
SEDVR FHARKTF B A SN B ( Tamarix hispida )
ThCBL4 HE PR Ik if axf 3 18 AT & veg e 5 DR PR it 6
PR Wu PR, FESR M BRIk MaFT
K AT HEAR (i 2 ( Morus alba L. ) FL#TIF 4655
W, A TR EK IS AL AR, e R A e
TP AN o o O 2 R o S P QB PSPV
o ABFFE MK M s B3RS T FmCUCT JE1H

XPHAFHREAE . HGURR M L 40 e v iR AT
Br, W HAEARFER G S TR RERRIAER, [F
B8 T FmCUCT R IE AR (pNC-Cam1304-
SubC-FmCUCI ), RIHLATHENF/KMM FmCUCIH
SRR I 35 72 h 5, 40 M H s L A oG 3
TR B LI S FmCUCT 32N ThEE . %t
GO B TR K A 5L R T AR P At R

1 MR g%

1.1 iKIEHF R
S T IR RBHES R K iR A . Rk it
FhFHeF T WPM [E{AIG 5 (pH5.8~6.0), 1%
FTANTAMEE (BN 60%~80%, JHEEN 22+
2°C, e 15h). PIEK 30d, K#EH—5L4
YIENSER AR, AR ZE L RFECE 30 d AR,
TZEECE 3 AR Ak -
1.2 KA E
121 AREEE  WIEKI cuct FHE M gmisX
(CDS) #its1¥ (£ 1), LA 30 d Bk
HE cDNA WEMGHETT FmCUCT £ ) PCR §
B (MR ZR: B FIES 45 1.0 uL, cDNA it
1.0 uL, 2 x Es MasterMix 10 puL, ddH,O 7.0 uL.
PCR ¥4 F2 7 . 94°C WA 3 min; 94°C A8 1
35s, 56°C 1Bk 30s, 72°CIEff 30 s, 30 1
Ry 72°C #Eff 2 min, 4°C {47 ). B H A BEIR
Wealifh, 4% pEASY-T5-Zero #ifk |, #ib =
KIGHFF I DHSo B2 A A, K5 BHPE seRe ik 24
BHEYIBH AT R EIT
1.2.2 FmCUCI AR EDZEFH5H HHE FmCUCI
FERF N AT eI . SRR . PRSFES RS
SAGE RGOS, BRI IRS B UGN
1.2.3  FmCUCI 3 B & ik HARM & T 4m o, 2 A5
W FmCcUCI JEH CDS #8514 (F£1),
DL BH P T B Bk A AR 64T PCR 973, K43
Wy Ial Wi 4 £k J5 {5 Fl Nimble Cloning MIX 32 71 45 H:
% % pNC-Green-SubC Fik AT, MY *
KRR AK pNC-Green-SubC-FmCUC!, 4 P B %
ZER AP BR A FIF o R R I IE B
pNC-Green-SubC-FmCUCI Bk AbAF T3 GV3101
AL, FIFHARFT A 59250 51K pNC-Green-
SubC-FmCUCI F1z5#; pNC-Green-SubC 5 AFITEAL
R AR, PR A BB A IEAH
124 FmCUCI A R4 Ak 435 LKl
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Table 1 Primer sequence and Application
51444 % 5151 (5-31) i
Primer name Primer sequence (5'-3") purpose
FmCUCI1-F ATGGAAAAAGTATCTGGTTTTAGTAGAG
FmCUCI-R TTAACAATTCCAGAGAAAATCAAGG R
SFmCUCI1-F AGTGGTCTCTGTCCAGTCCTATGGAAAAAGTATCTGGTTT
SFmCUCI1-R GGTCTCAGCAGACCACAAGTACAATTCCAGAGAAAATCAA XA, WA
QFmCUCI-F TTTGAATTACCTCCTGGATTTCG
QFmCUCI-R CAGCCTCTGTTGCTCTGTTTGT
QFmESRI-F GGCTTGGAACTTTTGACACG
QFmESRI1-R TGAAGCTATACGAACGGACAAG
QFmPLT3-F CAGCCGTTCAACCAGTGTCAGTGT
QFmPLT3-R CCGAGGTTCCTGCATTGCTTGACT
QFmPLTS-F CCCATAGGAGGCTTGAACAACA ARSI
QFmPLTS-R ACGGCAGGAGTAGACCACGAAT
QFmARRI2-F TGACCAGGGACCAGTTAGGAGT
QFmARRI2-R TGTTTCCATATTGGGACGCC
QFmSTM-F GCTCATCCTCATTACCACCGTCTC
QFmSTM-R GCTTCCTCAAGTCTTGCCACTACT
FmTU-F AGGACGCTGCCAACAACTTT
FmTU-R TTGAGGGGAAGGGTAAATAGTG W

MIAR . 25, mb . TZFZHZh cDNA AR, LIkl
MRS & 1 FmTU™ NS X FmCUCT 3£
TR TN E & PCR,

12,5 FmCUCI AR E TR FBELSHTFHL
WAy £ 7 EGA LUKIMMIT IR AR TR S2 56
ML, RIS 6. 12, 18, 24, 30, 36 d 5%
Fho. 3. 4,5 7.8, 10, 14, 18, 21 d #Ef7HL
B, FrEUHESEEEJE, i ] Tris-CTAB i 4 Bt
RNA, Jiesk, XK M Il 28 /2 5 R+
Rt FmCUCI BRI RIKHAT9HO0E i PCR,
12.6 FmCUCI AR EHFAZFT T EFFE 75
X B — Y 4 85 W B 6-BA (1100 pmol-L™') |
BR (1 pmol'L™") . TAA ( 100 umol-L™") # % 4t
M, AR 3AESE, BEE S MoK,
F0h, 10min, 1h, 3h, 6h, 12h, 24h, 48h
AT RERRIBRE o X 8 NIUKE 5 FmCUCT Kk it 4T
#HE B PCR,

12,7 FmCUCI A& W &k BAME . BEATAZ K
w Mp B AR K B Rk DA PH T T R TR A AR AR
1T PCR Y1, Wy 34y 1nl e 2l Ak )5 8 Nimble
Cloning MIX i ] 9 44 H % 4 & pNC-Cam1304-

SubC 3 ik & ik, 4 # A W) 3% 35 1k pNC-
Cam1304-SubC-FmCUCI, ¥ FHVETH % 2R
YRH A BR AR o FHRHM IE#7Y pNC-Cam1304-
SubC-FmCUC! JF R AL ARATF B GV3101 J8az A4
L, PRAFE RN H
FIFHARFTF AN TR LT, Jriks g
P40 % pNC-Cam1304-SubC-FmCUCI-GV3101
AR (XFHR ) 2 BI% A4 30 d F3E Rk K il wi
W TR R Y . A TR FmCUCT 3£}
H @ B B ESRI ( ENHANCER OF SHOOT
REGENERATION1) . PLT3 ( PLETHORA3) .
PLT5 (PLETHORAS ), B %1 4RR12 (ARABIDOPSIS
RESPONSE REGULATORI12) . STM ( SHOOT
MERISTEMLESS ) J& K Rk 1E L, $2H 72 h (1Y
FmCUCI Wit it FRIXAEPR T B RNA, #4798
& PCR,
128 HELE L 50 LR ED 3 RAEYF
A2, KA A X R 3K &l 7500 Software v
2.0.6 BAFAREL, 7 MBIEPIAXT 2wk (2729) X
FERAAXTFRIB R ITTIHE; A H SPSS version 22.0
AR Duncan’s £ 8 FL R T B T S
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2 RGN

2.1 FmCUC1 EE=EREREEMTH
H & TA AT 1. PCR ¥ 34 3K45 1 4529 800 bp

A B

B H B EEH 4ty , WY, ESEAS 3| 3 3 R
N FmCUCI 3 H (& %5 . MH060997.1), H
CDS 751k 807 bp, Zifid 269 P& I (& 1B ),

1 RTMAWMT ADACT TOATOAGOADT T TOAATTACCTCCTOOAT TTCOATT TCATCCAACAGATOAAGAGC TTATAAL

H E XV

R ¥V DEEYEIEILUPPGT IFrUBRTYTY S EPFTODETETLTIT

]()1 TATCTCCTAAGGTAT T TGACAGCADT T TCATTOCAAGAGC TAT TUGAGAAG TOUAC T TAAMCAADGT TOGAACCT TOOGAT T TOCCATOGALG
v F D 5 5T 5 AR AMIGETYVDLEEVEIPNWNDLTPWR

201 WDGTATT"C"!CMC& MMTM“WTTMWIMT&W
...... D H R ATEAGIYINW

¢ K D

301 OOGAAAGATACOGAAATTTTTACCTTGAAAATTCTT AACTTTOOTTTTT
I ¥ S LKILVYGNREKTLVYTETYHRGSGRATPRHEG GTEHK

ODGOCTCCTAGAGOGOAAAA

501 rrer

401 I" GOTCATGCATGARTACAGA T TAGAGGGCAAA TATTC TATGCATAATC TCOCCAARACTGC TAAGAATGAATGGGT TATTTOCAGIATTTTC

750 bp— el T N —807 bp Y HHEYRL

E G K Y S HMHENLSPETRARAEKNTENYISERTITE

801 TTGTTAA

T A: FmCUCI 3£ PCR P LUK S5 B: FmCUCT 3 HR%AT R 791 S Ho w2

BT

AARATCTACCE s "*cmmmmﬂarcrmmﬂcmmmtmuumﬂ
¥ ¥YEED ] AN S Q0§D E L P

60] TOTARAAAGTCTOATATACCOCT TOCTACAT TOAAA TOCOCTOAAGT T TCCACTCCAAA TTCAGTCOTTT TCOOCCAARTGATGOCCTTTAT
TP ATLKSPEV STENSV VY FA

g MM P F I

701 'm:mnwmamnmwmrmhmvcmmcmﬂAmemmn'm )GACCT?CAT"TT

EV E QEFr P31 S A G NV DZLD

FEBRTS ;R R XA NAC-domain S5 ; < R L 1%

Notes: A: PCR amplification and electrophoresis of FmCUC! gene B: Nucleotide sequence and amino acid sequence of FmCUC! gene. The bottom line is

NAC domain; "*" represents the stop codon

B 1 FmCUCIERE®RE
Fig. 1 Cloning of FmCUCT1 gene

{§i F§ ProtParam T Jll FmCUC!1 & [ I 7 & %X
3271, ARREREUE N 35.02, B TREEH.
it — 2 ffi F TMHMM X FmCUC1 %K 11 i 5% /i 7K
PESATAT AL I AR KR KM R-0.663 . Fe K
B KRR 2.189, A 43 R FEIR SR IK BUETE 0 L)
T, A 438 MR KEETE 0 DL L, KR
FRE H R TR, HEKEM .
it CD-Search X} FmCUC1 %5 [ {4 57 45 ¥4 38 F1 2 g
B AT AT FmCUC 28 3 N 3 155 49-423 i
R LR R B ) NAC-domain 454 45E
2.2 FmCUCI1 %H5E BRI RIEMSED

f#fi 1 NCBI 7 /1Y) Blastp X FmCUCI % 3£ 2 it
TR P8 et 2B . Kl cuct (NAC92) &
B 75 5 FE KRB CUCT ( NAC92 ) H IR
FESAL RS, M 86.17%; Rl xF K gl . A
FRMS . BIRETF . KFEZ 16 MFG CUCT A
ERIv IR G LW (K 2), 4R BRiEt
WA 2 2, Hodr, K-S A R F Rl —iE b
4y32 F, UL HEGK i CUC1 S AR CUCt 3%
2.3 FmCUC1 EEFREFHEME T LAE L

L SFmCUCI-F 1 SFmCUCI-R A 5|4y, 7

IE# ) FmCUCT 3 X FH M o B 0k A B, Bl
) ¥4 A ¥ 2 38 2 AR pNC-Green-SubC-FmCUCI
(E3),

F) A AT B A 735 53918 pNC-Green-SubC-
FmCUCI-GV3101 fi1Z5%; pNC-Green-SubC-GV3101
B ANR AR, il H2OE R A B i
WMEAZ G G R B VE AN R . SCI0 45

([ 4) B XF RRZH 7 40 A 5 200 it s v 35 2 B
G858, FmCUCI-EGFP Fila 8 1 R e 40 A
AU BSOS, HYS DAPLAZY @l &85,
KW FmCUCT BEPEN TAiMt% .

24 FmCUCI EFALHRERIEDT

K 986 %2 7 PCR 7 AR XK il FmCUCI
FERAEAR . Z£ . nF . TRZE IR TR . 255
T HERTEAR, 25, 0F L, TEZEh A RE, D
MEREENSF, ZRARMTRAL, RE
KB 75%, MR MRS E R TR, MRELRE
() 3.27 4%, TZEMREERGE, NIREZEEW
6.43 1% (Bl 5). VI LSSREN, FmCUCI E:HAE
TR IO 2F rh Rk A e
25 FmCUCI ERETHMFBEESHFIEEZL
BRHNERRIEST

KM IR ZF 2R R R FmCUCT J&
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$35%

51

100

AZN28822.1 Fraxinus mandshurica Rupr.
CAA3001096.1 Olea europaea subsp. europaea
XP 011098651.1 Sesamum indicum
XP 009761662.1 Nicotiana sylvestris
XP 006338435.1 Solanum tuberosum
PHU27677.1 Capsicum chinense
PSR87692.1 Actinidia chinensis var. chinensis
XP 012084730.1 Jatropha curcas
XP 024184652.1 Rosa chinensis
XP 010088131.1 Morus notabilis

NP 188135.1 Ambidopsis thaliana

XP 003563845.1 Bmchypodium distachyon

100

75

97
0.05
A

XP 008674409.1 Zea mays
XP 015642575.1 Oryza sativa

XP 021302374.1 Sorghum bicolor
XP 039843514.1 Panicum virgatum

4 Notes: 7KHHMI ( Fraxinus mandshurica Rupr. ) . 2k ( Sesamum indicum ) . 443 ( Solanum tuberosum ). FAEFRERE ( Actinidia chinensis var.
Chinensis ) . BH§IT ( Arabidopsis thaliana) . A Z& ( Rosa chinensis ) . JI| 5 ( Morus notabilis ) . EAEMMHFL ( Nicotiana sylvestris ) . K BME ( Olea
europaea subsp . europaea ) . WIS ( Jatropha curcas) . KT BM ( Capsicum chinense ) . K#& ( Oryza sativa) . EK ( Zea mays) . 58 %

( Brachypodium distachyon ). &3¢ ( Sorghum bicolor ). MR ( Panicum virgatum )

B2 FmCUC1 5Et#H#ME CUCI ERHNLSHT
Fig. 2 Evolutionary analysis of FmCUC1 and CUCI1 proteins in other species

(LB T-DNA repeat

pNC-Green-SubC-FmCUC1
o 5637 bp
[EGFP
NOS terminaton

|RB T-DNA repeat
3 pNC-Green-SubC-FmCUC1 RiEH KL HIE

Fig.3 Structure of pNC-Green-SubC-FmCUC1
expression vector

Light field

pNC-Green-SubC

pNC-Green-SubC-FmCUC1

Fluorescence field

KTE 6~36 d ¥ FRIL, LIS 6 RELRIENSH,
K g% 6 d B R IT IR lsa s F as ik (&l 6C ),
AR 12 d AT DUR A 2 5074 (Bl 6D ), It
FmCUCI 3R Fik 5 A% RAY 1.98 1% (& 6A ) ;
HE— WA R B 12~36 d BRI, ik
K2 36 d B FmCUCT LR ik Bk NI, Axt
P 11.33 4% (K 6A ), PUIESESREM. FmCUCT %
S 5K A0 IRk 2E AR b e, R HEAS 2 2R 11
k. TR, TERPFE AR, L e TS
Wi FmCUCT LRSS 4 TR 8 FA4raia5] 2 4
WEAE , 39k 0 d Y 8.56 f% 1 8.46 15 (& 6B ).
ERFI, X 2 MRS K IR 20 A B
FAK BB E XN, EREGERITHEN, FmCUCI

Merged DAPI

4 FmCUC1 EBIT4ME L
Fig. 4 Subcellular localization of FmCUC1 protein
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22,
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0 | 1 I l :IA | 1 |%
i * U T
Root Stem Leaf Apical bud
NG A

Different parts
E: ARNGFRFRBERER (p<0.05), T,
Note: Different lowercase letters indicate significant differences ( p <
0.05) .The same below

B 5 FmCUCIERER.ZE M. TFHHREIER

Fig. 5 Expression difference of FmCUCI1 gene in roots,
stems,leaf and apical bud

FE AR A 25 FAE o FE HoAA R

2.6 FmCUCI EFEHERES THFRIAER
KIMMITE SRR G SALHET , Bl AL BR8] A9 4E

K, RAETHRMFRESML (B 7), i, 7

IAA 5 BRACFR )5, FmCUCI 2B FH-[&-TH )£ 34

8r

AXT R IA A
Relative expression
N

6 12 18 24 30 36
R A R

Process of hvpocotyl bud regeneration

R FEALIE 1 h 5 10 min PR3 B, 43 510%F
MR 27.65 15 H1 11.38 1%, B G ik B W T %,
PR 72 hJE FRIR R IR BIEME , 43 5 X IR
45.72 f%5F1 20.36 fi5. £ 6-BA AbFR)5, FmCUCI W)
RKikmIN R -FEFHR S, Hrh, fER
48 h JF ik E, FXTHRAY 59.40 fi5, LA L4h
Uil FmCUCIEFI L. T 1AA . 6-BA . BR {55
L
2.7 FmCUCI EERIEHEE  BEEHE K H
MIREXEEREE RS

Pl SFmCUCI-F Fl SFmCUCI-R N34y, LA
FEIERA Y FmCUCT X BH M 5 B ok A ASEAR, &,
IR A M #1830 4R pNC-Cam1304-SubC-FmCUCI

(K 8)s

FIFHARFF RN TR IR, P
FHHIEE . FmCUCI BTt 3Ri8 72 h J5 (&1 9),
SRR B & T X ( FmCUCT AR 3=
kit > 1), FmCUCI W33k 2 s T 240 oy
HWE(G S5 FHBOCHEIEN STM 5 B R ARRI2 1
FEIR A M 6 R 2.82 £ AN 1.42 %, 1 ESRI N
TR A RE KRS T O LA

10 -

T

oo
T

AR FIA A
Relative expression

il

0 3 4 5 7 8 10 14 18 21
b A K Hud

Days of seed germination

I AFmCUCT B T RS 2E A S BRRAHE; B FmCUCT SERAEF Tl Zad R R C: 6 dJF FIREIFIAIZA; D: 12d G5 A"

A5 E: AROE M

Notes: A: Expression pattern of FmCUC! gene during hypocotyl bud regeneration; B: Expression pattern of FmCUCI gene during seed germination; C: The

hypocotyl began to expand after 6 days; D: After 12 days, the bud point appeared;E: Arbuscular formation stage

B 6 FmCUCIERETHMFRBESMHFIAASEFNRESH

Fig. 6 Expression analysis of FmCUCI1 gene during hypocotyl bud regeneration and seed germination
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35 %

2.00
1.50
1.00

h & - 0h
"ky .‘ 10 min 0.50
) 0
.%2 v. -0.50

' 1h ~1.00
24h - ~1.50
‘ " 3h -2.00

12h 6h

7 FmCUCI BEEEAREHMZAE THRARFR
Fig. 7 Expression of FmCUCI1 gene under different

72
48h

hormone treatments

uuuuuuuuuuu
CaMV 355 promoter

Yo
X
s
58
%3
4l
28
HL

CaMV poly(A) signal Q

wrowsmest & pNC-Gam1304-SubC-FmCUCI
l 11316 bp

5%

BVS1 oV,
E 8 pNC-Cam1304-SubC-FmCUC1 R kL5

Fig. 8 Structure of pNC-Cam1304-SubC-FmCUC1
expression vector

== CK

e== pNC-Cam1304-FmCUCI

AR ik
Relative expression

]

PLT5 ARRI2 STM

ESRI CUCI PLT3
NIRRT

Expression of different genes

9 cuCl EREBEEXEERAERL
Fig. 9 Expression of genes related to CUCI gene pathway

PLT3. PLT5 BN T IHRL, WRERFAAERKER
5 53 2 R AEAE IR R A A A R T 2R
O34k, #E— L BSIE T CUCT P 3E i I 3 T iR
STM FEPR 23k 2 i A2 i 10U 53 Az ZH 2L T

3 e
AR, TSR THAR Y R R Xt
AR TRTRGIAL, RN D

FEAR A TP TR IR UER . AR FE MK I e o
BEFRAG FmCUCT 3£, %I 5 RIRHEY A R
FLG KRR, AR A, FmCUCI 3
K& A R SF I NAC-domain 25 25 #4388 5 LI FEATSR
RN, X EW FmCUCI J& T NAC 3L H K
W, CAMEIRE, EEIT A1CUCT & 4 T 4l
P, WML E 4 R R, FmCUCT 3 E N T
Az, 5 EURFREE R —5, EW FmCUCI
AR i S e g A% TR AT D fig . FmCUCH
FERAE K IR0 3 AR A Ak 1 0 2 rh ek i iR e, 31X
EXEERED s 25 R AL AT IR gh 2
AR, dE— RS FmCUCT 3 N Y 3 35 5
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Cloning and Transient Expression Analysis of CUCI Gene from
Fraxinus mandshurica Rupr.

CUI Jing-hong"?, YU Lei'?, LIANG Nan-song'?, SONG Ting-ting'?, LYU Yi-pin"?,
JI Xin-tong"?, XU Liang’, ZHAO Fu-jiang’, ZHAN Ya-guang"’
(1. Key Laboratory of Saline-alkali Vegetation Ecology Restoration, Ministry of Education, Northeast Forestry University, Harbin

150040, Heilongjiang, China; 2. Heilongjiang Touyan Innovation Team Program (Tree Genetics and Breeding Innovation Team), Harbin

150040, Heilongjiang, China; 3. Linjiang Forestry Bureau, Jilin Province, Linjiang 134600, Jilin, China)

Abstract: [Objective] To clone the CUCI gene of Fraxinus mandshurica and analyze its expression characteristics,
so as to lay a foundation for the regulation of the gene in the regeneration of F. mandshurica [Method] The Fm-
CUCI gene was cloned from F. mandshurica seedlings. The nucleotide sequence of FmCUC! gene and the amino
acid sequence of its coding protein were analyzed by bioinformatics software, and the phylogenetic tree was construc-
ted. The FmCUCI gene was transferred into onion inner epidermis cells by Agrobacterium tumefaciens infection
method for subcellular localization. The tissue surface of FmCUC! gene in root, stem, leaf and apical bud was ana-
lyzed by real-time fluorescence quantitative analysis. At the same time, the seedlings of F. mandshurica were sprayed
with IAA, 6-BA and BR hormones to analyze the expression pattern of FmCUC! gene induced by different hormone
signals; the FmCUCI gene was transiently transformed into F. mandshuricaby A. tumefaciens for 72 hours. [Result] The
full length of FmCUCI gene was 807 bp, encoding 269 amino acids. FmCUC! was a stable hydrophobic protein with
a conserved NAC domain protein domain. The sequence similarity of FmCUCI protein and Olea europaea subsp.
europaea protein was 86.17%, which was close to each other. FmCUCI protein was located in the nucleus. g-RT
PCR analysis showed that the expression of FmCUCI gene was the highest in the terminal bud of F. mandshurica;
during hypocotyl bud regeneration, the expression of FmCUC gene was high in both bud point formation and clump
formation; during seed germination, the expression of FmCUC! gene reached two peaks on the 4th and 8th day,
which were 8.56 and 8.46 times of that on the first day. The results of exogenous spraying IAA, 6-BA and BR
showed that the expression of FmCUC! gene was up-regulated compared with the control, and reached the highest
value after 72 h of IAA and BR treatment, which were 45.72 times and 20.36 times of the control, respectively, and
reached the peak value after 48 h of 6-BA treatment, which was 59.40 times of the control. Agrobacterium tumefa-
ciens mediated transient overexpression of FmCUC! gene for 72 hours, the expression of FmCUC! gene and its
downstream STM gene increased significantly. [Conclusion] FmCUCI gene belongs to NAC family and is a nucle-
ar transcription factor. It participates in the process of shoot regeneration of F. mandshurica, and responds to the in-
duction of IAA, 6-BA and BR plant hormone signals. Overexpression of FmCUCI gene can activate the expression
of its downstream STM gene, which is conducive to the formation of apical meristem.

Keywords: Fraxinus mandshurica Rupr.; FmCUCI gene; bioinformatics analysis; instantaneous transformation;

expression pattern analysis
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