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Cloning and expression characteristics of LiCMB1
gene in Lagerstroemia indica

SHANG Linxue'**, WANG Qun'*’, ZHANG Guozhe"**, ZHAO Yu'**, GU Cuihua'*’

(1. College of Landscape and Architecture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Zhejiang
Province Key Laboratory of Germplasm Innovation and Utilization for Garden Plants, Zhejiang A&F University,
Hangzhou 311300, Zhejiang, China; 3. Key Laboratory of National Forestry and Grassland Administration on
Germplasm Innovation and Utilization for Southern Garden Plants, Zhejiang A&F University, Hangzhou 311300,
Zhejiang, China)

Abstract: [Objective] The LiCMB1 gene of Lagerstroemia indica was cloned, and its expressions in different
stages of flower bud differentiation and different tissues and organs were analyzed, so as to explore the
expression characteristics of LiCMB1 gene. [Method] The gene sequence of LiCMB1 was cloned from L.
indica by simple cloning technology. Physical and chemical properties of the protein were analyzed by online
tools including ExPasy, and phylogenetic tree was constructed by MEGA 6.0 software. Combined with the
phenotypic observation and paraffin section of L.indica flower bud differentiation, the expressions of LiCMB1

gene in different stages of flower bud differentiation and different tissues and organs were analyzed by real-time
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quantitative PCR (RT-qPCR). [Result] LiCMB1 gene belongs to SEP gene of MADS-box family, except for
typical MADS MEF2_ like and K-box structure domain, there is also a SEP motif conserved motif near the C-
end. The results of RT-qPCR showed that the expression trend of LiCMB1 increased first and then decreased in
the process of flower bud differentiation of L. indica. It is expressed in different tissues and organs, and the
expression levels of LiCMB1 from high to low were in the order of pistil, sepal, bud, long stamen, short stamen,
petal, leaf, stem, root, indicating that LiCMB1 may play an important role in flower bud differentiation and
participate in the regulation of flower organ development. [Conclusion] LiCMB]1 gene belongs to the SEP gene
of MADS-box family. It plays an important role in the early stage of flower bud differentiation of L. indica,
especially in the calyx differentiation period. Tissue specificity analysis indicated that it was likely involved in
the regulation of floral organ development. [Ch, 7 fig. 28 ref.]

Key words: Lagerstroemia indica; LiICMB1 gene; flower bud differentiation; floral organ development;

expression analysis

R A B h O B I B, AR AR B AR AR R
— R EE NS K ARRE, %A GIEEMINIAEN LR W, HAr, EiFZYF
o E IR ST AER 2E [N 7 AP1 (APETALAY), WAEZR FT (FLOWERING LOCUS T) LA ) LFY (LEAFY) %617
S 5 2E . SEP (SEPALLATA) & MADS-box st IR F R — B3, FEAE 2R Kk i & 157 35 T %2
EHT, BEMEIAYE B AN C RINREHELH KA, SEP AN S S5HGHNWIENRS KT, BHEhR . R
KHESEHIE BN, AP W] R EGE i LFY (B34 UE SEP (335 ¥ R AL & & i 2 S4h, Ul
R J¥ Arabidopsis thaliana W' 1) SEP3 B 42 5% W] 2 #u A I T SVP (SHORT VEGETATIVE PHASE). SOCI1
(SUPPRESSOR OF OVEREXPRESSION OF CONSTANS 1) il FT Z5FF 46 R T Fiis 3k U0 SEP3 i FikfiE
gl HARRT AN, H LiMADS3 (E 4 Lilium brownii var. viridulum ] SEP3 [R5 DR ) %% 5 R FT Al
PRt B R FF AL R A PpCMB1 SR )& SEP Z8L MY SEP1 WAL, K H AR AR ST 515 H A K A
e, PpCMB1 3333k HAG I B AR dEfh 22 A8 (0 e AT, {0 H G 5CF SEP 283E K CMB1 W16/ HE 4140
AEA% B FESS 58 B b o

L Lagerstroemia indica &=/VEUE ZTTALIARAAGEY), AERIZHF:, W03k 100d, HLEILEME,
EHOE A A, HAERKEE LT IR, BBy DAL B E AT, Ak m g A e sos
/BT HE , BeZOE e s BIAEAE T o G TS AE 2R b R O 9 8D, IR AR B 40038 2o %o 58 48
LiCMB1 B2 e, 43 HT LiCMB1 FE AL ZF 53 Ak it 72 O R B3 DL SOR R b i 3R, PIP %R
LiCMB1 X EEBRACZF AL AE T, S S8 i) AR S IR 458 L KR it i 7 A4 S A

1 #MHS 7%

1.1 ##E

HER AR R 7 VT AR PR K 27 S8 20 P o 9% R 1 (30°157027N, 119°43'37"E), BE#E 12 ¥iA: K &k —
B, AR, JoR R E R AR A R AR AR, WERH 2021 43 A 9 HIFR, 5 A 7 H 2 WKahASAY
BRI RSG5 d R 1R, 5H 25 HAEZFFRE)E 3 d U 1 Ik, H &0k

R FE B E AR A A A5 ORI [n] AR 5 A SO, BREATL R SRR 0T T 28 A W) B A A6 28 20 A%,
KR 3y, AT ARYI R I RNA $25L. Ibol, ERECEIFRAERE S A 12 H), BUEMRAR .
TECEF, fERBOTAEE (7 H 2 B, BCE R FEME . MERS . KES A S TSV B R
53T
1.2 Ak
12,1 WANEL G i F4E  CBEREE TR B AU T I AR R RO SR I IE S R /NAE
b, AU R BEIE 7 :27% SUN SR vk dfkcatk . Bl ol . 8% FAA " EE 24 h R AEZE, R
FHARFRM B0 50% F1 70% B TC/K Z LSy 5B /K 30 min, % ARFUNECH 70% BYTC/K B s I A F&
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MR Z S TOK QB R B BRI T IKGE W b 3 28ad izt , 4338, Y07 (LEICA RM2235),
JEEEHR 9 um, FLA-FGNEROELER, PHEMEKRE G, 5T B8 (Axio Imager 2, HZAS) T
ZIHAM,

122 & RNA#RE B FF 5l $E A [E 2 AL B 30 10 46 28 FUK [R 4 8L B i 45 0.5 g, $% 8 Plant
Total Isolation Kit 35 & 156 B 45 (Vazyme, H[E R 50) $#2HL RNA, cDNA J §% 5% 2 B HiScript Il Reverse
Transcriptase(Vazyme) UiBH 117, S EIGH0 cDNA {147 F-20 C vKFE & H o

123 ¥ # LICMB1 &R St e st i e 3 LiCMB1 JE N 2 1 B g A% IX. (CDS) Jr B, 18 1
Primer Premier 5.0 # 4 % i+ 4 S 1E 519 (F: ATGGGGAGAGGGAAGGTCGA; R: TTAAAGCGTCCA
GTCTTGAAGG), H#iiTA MRAEMRHCARA R, PR cDNA NERIEFT PCR 744 . PCR
RBARZRUNT . 95 °C HiAstE 5 min; 95 °C 48k 30's, 55 °CiEA 30s, 72 °C ZE{fi 1 min, 35 MEH; 72 C
FEAH 10 min, 10 °C ZEAH 5 min, PCR ¥ 347 W) '8 T B W E O 1% BIBUISHEEEI R Ik 702, DIl
SR)E i E pMDTMIS-T 254K J5 5 AL K W7 152 %5 B Escherichia coli DHSa, IEARJG SEAT# BTG vE, PR
2% PCR YL E ARG BHME FERE , 4 TR R W VA FRA YR A BRA Al 2E 7T

124 EOQREMEZAFENMA 2P KA ORF Finder (https://www.ncbi.nlm.nih.gov/orffinder/) ¥ #2 FH&
JEA B SR T, SR 3 E R R AV ARE S L (NCBI) H CDD (Conserved Domain Datebase) 7
ZeAXMF (https://www.ncbi.nlm.nih.gov/cdd) Z3tfsFIX 3k, H Jalview 3Xf4: (http://www jalview.org/) X} LiCMBI1
LR A S LR PP 9 AT 2 H R F LL X, i MEGA 6.0 #4488 N M R L B W . R H ExPasy
$& {4t /%) Prot-Param (https://web.expasy.org/protparam/) Fil I s 5% 25 (1 (1 38 A< #L AL 1 5T, >R F NetPhos
(http://www.cbs.dtu.dk/services/NetPhos/) XA ST/, 43R SOPMA (https:/npsa-prabi.ibep.fi/)
F1 Cell-PLoc 2.0 (http://www.csbio.sjtu. edu.cn/bioinf/Cell-PLoc-2/) #4725 1 Bt — 2% 45 ¥4 RISV 41 Y 52 1f F0)
THL o

12.5 ¥ LICMB1 AR FASH B TIZOEER PCR (RT-qPCR) | FiF5 14 (F-q: TCGCCGCCATCA
TCTTCTC; R-q: CTCTAGCTCCTTTATGCTCATCTCC), F-LL LiEF-1a /AN S IEHID ) S8t e
AR Z W T . SYBR PremixEx Tag 5 pL, ¢DNA 2 uL, b F#514% 4% 04 uL, ddH,0 2.2 uL. RT-
qPCR R RPN : 95 °C WiZEt: 30s, 95 °C ZEME Ss, 60 °C B 30s, 40 MER, AAFEM 3 KAEYF
A, MR 2-2ACE T 3 LiICMBY R XS ik i, R H] Excel 2010 F1 SPSS 22 #E47 %4 704, R H]
SigmaPlot 12.5 #4722,

2 HREHAAHM

2.1 EBEFHUEEANRIS

HR S AR I 8 7 W81 235 R DA R R0 8 BB A IR s/, SR A i AR 97 2R TR 2R 57 K (2021 4F
5H 25 B) 5t AEZE50 40, 55 82 K (2021 4F 6 H 18 H) Ja M. MEZE B, 25 92 X (2021 4 6 H
28 H) BIAEZEMEES I, TR SRR T o BAAEZE Lt BT DL R e . JF iR . 7
AL . FEEMEI . AR I . HERE I DL R MRS A A A 7 ASH (8] 1), FEZEA b e 4
e s AIRE 6 A A,
2.2 #%% LicMB1 EREFF 5 1E4E (ORF ) £KE7

PLVSETRINAEZE cDNA it , PCR ¥ 343155881 ORF J¥41, KA 756 bp(&l 2), Hh4mbid 251 4
IR (K 3). Wid NCBI fE4E BLASTX (https://blast.ncbi.nlm.nih.gov/Blast.cgi) 7347, &IMiZF5 541
Punica granatum (XP_031400101.1), 7] 0] 4 Theobroma cacao (XP_017970029.1) i) CMB1 & [A [A] J5 74 B¢
=, A4k LiCMBL .,
2.3 £ LICMB1 E 845 MR REE 3T

T 22 4% LICMBI 25 I3 72N CrasoHa007N35303878 10, AR ZF T4 28 933.78, Z5H1 ik 8.93, %
I R B -0.757, RoE/KMEE R (B 4A), TEITRECH 79.92. e 2R 5 oA 212 (Glu) F
AR (Leuw), RIEMRAN TR LICMBI & [ IKEE IE B 7R 5 [ M 2R (Arg)HHi &R (Lys)] £ 5L
g 39, fHLfar Ak I [ KA EIR (Asp)+4 &R (Glu)] 4 35, #fEMH Ry msi v 5 1 . NetPhos 43 Mt ik 7
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Figure 1  Process of flower bud differentiation of L. indica
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10 20 30 40 50 60 70 80 90 100 110 120
1 ATGGGGAGAGGGAAGGT CGAGCT GAAGAGGAT AGAGAACAAGATAAATAGGCAGGTGTCGTTTGCGAAGAGGAAGAACGGGCTGCTGAAGAAGGCCTTCGAGCTCTCCGTCCTCTGCGAT
1 M G R G K V E L K R.I E N K I N R Q V 8 F A K R K N G L L KK A F E L S V L C D
130 140 150 160 170 180 190 200 210 220 230 240
121 GCCGAGGTCGCCGCCATCATCTTCTCCAGCCGCGGCAAGCT CCACGAGTTCTCCAGCTCCTCCTCCATGGCGAATACAATCGAGAGGTACCATAGATACACTCTTGCCTCGCCCGAATCA
41 A E V A A 1 I F S SR G K L H E F s s s s s M A N T I E R YH R Y T L A S P E S
250 260 270 280 290 300 310 320 330 340 350 360
241 AGCCAGCTGACAGTGGATCGCGTGCAGAGTACTTACCACGAATATGTAAAGCTGAAAGCAAGAGTTGAGGCCTTGCAGCGTTCTCAGAGACAACTTCTGGGGGAAGGTATCGAGGAGATG
81 s @ L T V D R V Q ST Y H E Y V K L K A R V E A L Q R S Q RQ L L G E G I E E M
370 380 390 400 410 420 430 440 450 460 470 480
326 AGCATAAAGGAGCTAGAGCAGCTCGAGCACAAGATGGATCGGTCTCTCAAGGAAATCCGATCTACCAAGATGCAAAACATGTTGAATCAGGT GGCTGATCTTCAGAGAAAGGAAGAAACA
121 s I K E L E Q L E HK M D R S L K E I R S T K M Q N ML N QV A DL Q R K E E T
490 500 510 520 530 540 550 560 570 580 590 600
481  CTCCTGGAGTCCAACGAAAGCTTGAGGAGGAAGATCGAGGAGTACGATGCTGCAGCTAGACCTGCATGGCAACAGCAACAGGGCGATCGTGGCAACGACATCATACGTGAACACCGAGCT
161 L L E S N E S L R RK I E E Y D A A A R P A W Q Q Q Q G D RG N D I I R E H R A
610 620 630 640 650 660 670 680 690 700 710 720
601 GCTGATCAGCGGCAGTGGCCCGACTCATTCAACCCTCTCGTTCACTGCAGCAATGGCCCCTTGCGAATCGGGTGCAATCCAATGGCTCTGGAGCCGATTAATGCAGCGACCGTGGCCAGA
201 A D Q R Q W P D S |1-' N P L V H C S N G P L R I G C N| P M A LE P I N A A T V A R
730 740 750
721 AACGAGAGCCATTTCCTTCAAGACTGGACGCT TTAA
241 N E S H F 1 Q D W T L

B T RIZE #5579 MADS-box {557 G5 Hglsk, J HEHE 5> Ay SEP AR-F ¥ . * WL BT
B3 %% LICMBl ¥R ABRIES

Figure 3 Amino acid sequence derivation of LiICMB1
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Figure 4 Physicochemical properties and secondary prediction diagram of protein of LICMB1
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Figure 5 Comparative analysis of LICMBI protein sequence
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32

AtSEP3 $Fd 3% Arabidopsis thaliana (OAP12719.1)
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LtAGLY ALSEFEHER Liriodendron tulipifera (AAX15920.1)
OsMADS24 7KF Oryza sativa (Q9SARI.1)
ZJSEP1 W Ziziphus jujuba (ANF28676.1)
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Figure 6 Phylogenetic tree of LICMBI and SEP like proteins of other species
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Figure 7 Relative expression of LICMB1 gene
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tabacum “FAEYIHY SEP ZEH (P JC R AHXTEGE .

SICMB1 TE75 i Solanum lycopersicum FHIRLL LR A FIRTE TR . SICMB1 Rl RES 547 F1
2R EEP, Wk Prunus persica W43 85 1) PpCMB1, W] figi@ i i PpDAMS & H DI fE (e 7 &
H, H PpCMB1 FBAF 5y FIMESE b 263k, AWFSE RT-qPCR 45 %M. LiCMB1 AR5 FIHE T
IRy, XU B FLAE SR AL 25 A R A i A mT e 2 e AL BOVE o iR AE AL P o ik B 2
eI R A, X R LICMB1 25 T 586 2 AR 0 3 B I T A A6 45 40 A IR 3 J B .
IR B E G, LiCMB1 Rk m A, Al Re R AR B AN RAEAE R . Besh, a2k
ST R : LiICMB] TE4 VMR E h A RN, fEACIE. 2F . S MRS G A2 i 24 5
HAEMESEAE p 3R B2 m T RS . S Rh ik i, XU LiCMB1 W BETE TR 1E 4%
BRESRTEHETIEM, HFEWTESS THSEAE R A F T/~
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