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(Abstract]) Objective To identify the MADS-box gene family of Lonicera macranthoides, analyze its bioinformatics, validate
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the expression patterns, and clone the full-length sequences of CMBI, a member of the MADS-box family of Lonicera macranthoides
of Xianglei and wild types. Methods Based on the transcriptome data, the bioinformatics of Lonicera macranthoides MADS-box was
analyzed with online tools, the expression patterns of MADS-box genes in different cultivars were verified using qRT-PCR, and the
full-length sequences of Lonicera macranthoides CMBI gene of the Xianglei and wild types were cloned by RT-PCR and RACE
techniques. Results The sequence lengths of 28 MADS-box proteins of Lonicera macranthoides ranged from 89 aa to 359 aa, with
alkali proteins accounting for 85.7%, unstable proteins accounting for 96.4%, and hydrophilic proteins accounting for 96.4%, which
were localized in the nucleus, and were non-secretory proteins without transmembrane structure. The transcriptome showed that
compared with the wild type, 17.86% of the 28 MADS-box genes in the Xianglei type and 18.75% of the genes of MIKC® type were
downregulated. The full-length sequences of CMBI genes, which were highly specifically expressed in two varieties of flowers of
Lonicera macranthoides, were cloned. Both of them contained a 738 bp ORF, encoding 245 amino acids. There was a significant
difference in expression level of CMBI gene between the two varieties of flowers (P<0.01), and it was highly and specifically expressed
in flowers compared to that in stems and leaves (P<0.01). Conclusion Based on the transcriptome data of Lonicera macranthoides, 28
MADS-box family genes were identified, and the full-length sequences of CMBI gene of Xianglei and wild types were cloned,

which provides the research foundation and theoretical basis for the further study of molecular mechanism of development and

superior phenotype formation of Lonicera macranthoides.

(Keywords) Lonicera macranthoides; MADS-box gene family; expression analysis; CMBI gene; gene clone; phenotypic
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JREE 2.4 MADS-box FT5 HE R 4T 7 48 #b 47 4
5% WA UL SEP % 3 PR 76 K B B 2L 4 P
R, ASCRIET AL B A AR B B A A AL
MBI TR SRAIT . 35T RNA-seq 2558, X IKHS
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Biospin ZHEZ WY RNA $EBGAF] & (B
HHBHCABRA A 415 :BSC65S1) ; RevertAid First
Strand ¢DNA Synthesis Kit(3%[E ThermoFisher Sci-
entific 7] #5:K1622); TranStart® Green qPCR Su-
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tomat.pl?page =/NPSA /npsa_server.html ) il #ll] 7 4 —-
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BIRZ 20 pL:cDNA 1 pL, | U594 04 ul,
2xTansStart® Green qPCR SuperMix UDG 10 ulL,
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72 CHEMH 10 ;40 MEER, BT 3 A EH
2 PRI R AR X ek
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P Ay 30 RN TC A 7 5 M B 5, e & K B B 2L 4
B S PP1E3) 28 45 MADS-box FIRE AT, 454
IR MADS-box %Flz 55 NCBI-Blastp 4554} H

i PEVLEE 2, @it Protparam ProtScale M35 7EL

ﬁ*ﬁ%élﬁ}i%ﬁlﬁﬁ K 89 aa(LmGLO-2)~
359 aa(LmAGL65); AHXS 43 F B fE A 10 172.82(Lm-
GLO-2)~41 162.39(LmAGL65) ; %5 Hi, 5k 6.21 (Lm-
AGL65)~10.01(LmSVP) , Hoip MR (1 4 4>, i aE
244 BRPERE 1 i L 85.7% ;86 FA ARS8 2 5025.01
(LmTM6 ) ~7339(LmSVP), i FaZ i 1 (g
FH<40) , AREEA 271 (AMaE R2E5040) , A
FERML1196.4% ; IR R ECH 66.71(LmAGL80-2)~
98.5(LmAGLI12), MADS-box & [ S F K 5%
(GRAVY) J7-0.883 (LmTM6) ~—0.284 (LmAGL12), H
HE KRR 27 N GRAVY<-0.5) , ikt 96.4% , P
PR 144(-0.5<GRAVY<0.5)
22 IRHERL MADS-box EAMITHE L5
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WOLF PSORT MV 2 i i o7 0 St 7, JK BB 2
£ MADS-box & Fli@mﬁ?éﬁiﬂ@ffzﬂiﬂ o SignalP 4.1
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FIE7/ e F31(5'-3") HARKE bp HIi&
qLmAGL80-1 1E[ ; AAGGATCGCGAAAGCTAGTG 95 qRT-PCR B3iF
JZ 1] ; TACCGGTCAAACATTGGTACAT
qLmAGL62-1 1E[[] : GCAATAGGCTCGTTGAGATAGG 78 [ 1=
JZ 1] ; GACCCATGCTTCCAGGATTT
qLmGLO-1 1E[ : AAGCTGACTGGGAAGAGATTG 116 [ -
JZ I ; TCAGCCTTCATGTGCCTTAG
qLmAGL65 1E[ : GGCTTCCCGGTAATGAGAAT 110 A I
JZ 1] ; ACCAGAGTAGCTAGGAAGAGAG
qLmAGLI12 1E [ : GAAGGCTAAGGAACTCTCTGTG 97 [ I
JZ 1] ; GGTTCCTTTGGTGGCTAGTT
qLmSCO1-1 1E[ : TGATGCTGAGGTTGCTCTTAT 100 & I
JZ I ; GTGCTTCCCATAGCGTTCTA
qLmCMBI 1E [ ; CAAGAGAGTGGTGCTGGTATG 104 [F] L=
S ; CATTCCAGTGGCTCGAAGAA
qLmAP1-1 1E[] : CTGGATCCGAATCCCAGATAAG 105 G
S : CAAGATCTTCTCCCACGTAGTT
qLmAP1-2 1E[A ; ACGTGGCTCTGATTGTCTTC 87 A I
S : CATACCGCTCAAGGATCTTCTC
18S 1E[A ; CTTCGGGATCGGAGTAATGA 118 e 9
S : GCGGAGTCCTAGAAGCAACA
CMB1 1E[ ;: GATAGAGAACAAAATAAACAGGCAG 805 Wl B BE e
S ; ATTAACAACACAACTACCCAAAAAA
LmCMB1-3’ 1EI1] : GAATGGTCTTCTGAAAAAGGCCTATG 957 RACE ¥
LmXLCMB1-3' 1E [ ;: GATAGAGAACAAAATAAACAGGCAG 998 A I
CMB1-5' JZ [ ; ATTAACAACACAACTACCCAAAAAA 867 G
LmCMB1 1E [ ; AAGAGAGTAGTAGGTAGAGAGAGAGAGAGAGAGAT 1 064 LK IE
S ; AAAAAGGATTCATTTCATTAATTGTTCTTCAAATTACT
LmXLCMBI1 1E [ ; AAGAGAGAGTAGTAGGTAGAGAGAGAGAGAGAG 1 062 [ I

JZ 1] : GCAGGGCTAAAAGGATTCATTTCATATGTCT

REEZDZLZ MADS-box EAEF ZH =5

FIIF MEME P33 76 JKH 2.4 MADS-box & [
HRILESTE 110 /> Motif, )KJEH 11~50 aa, 28 "MADS-
box ZE M EH 2~7 4> Motif, B LmGLO-14M358
A Motif 1;2LmAGL80-1 LmAGL80-2 LmAGL63-2 .

LmAGL65 #b, #4154 Motif 3; FLmAGL62-1 . LmAG-
1L62-3 L.mAGL62-3 ILmSVP L.mSCO1-3 ILmGLO2-2

A Y5 F Motif 2,332 TBrools 2K 4-%F 10 4 Motif
BEATRTALAL , Hod Motif 1 Motif 3 J&F MADS %544
1, Motif 2 Motif 4 J&T K-box &5 , 21 MEME
WIS SR AT {5, UL 2,

TR B 2.4 MADS-box #E H 25 M h o 12
BE 5 H 26.97% (LmGLO-2) ~69.32% (LmSCO1-2),
YIE R 54.019% ;8 ¥ A1 b7 HE 2.24% (LmAGLA2-1)~

17.98% (LmGLO-2) , ¥J{E R 5.45% ; TC R i o
It 7.69% (LmAGL80-1 ,.LmAGL80-2)~30.34% (Lm-
GLO-2) , ¥H R 12.77%; FEAHEE (5 1111.33% (LmAP1 -
1)~52.37% (LmAGL65) , 3B R 27.77% ; o BRJiE i L
B, WIKE T4 MADS-box 45 [ —Zh &bkt 5
AL T, SR B TEER 3, SWISS-
MODEL {4 0 ) 7 8 B 2. 4 MADS-box 2 1 =
REEHG T DL o BRTE B A TR A S R
SYAT L 5 R AR T S5 AR AT T LR 3,
2.4 IRIEEZBLZ MADS-box EH RS L

#4106 M UEFIF MADS-box 25 [ 1 28 MK i
B4 MADS-box i [t i e K PIR LM H R 5
KEW,HILE 4, 28 D KEEZ 4 MADS-box &
IR 488 5 4> Type 1 #4523 4~ Type 1 1, M1,
Type | B Mo S 3 4> My W% 2 4> MBI %
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®2 REEDL MADS-box RikEAKENLIER
HAAR B 1D SRR e MM ST R EAERL ARERE JEWARK  PHEUKIER
LmAGL80-1 TRINITY_DN38649_c0_g2 234 26 776.05 9.48 53.40 67.14 -0.658
LmAGL80-2  TRINITY_DN38649_c0_gl 234 26 840.16 9.48 53.45 66.71 -0.654
LmAGL62-1 TRINITY_DN49310_c1_g5 193 21 986.14 8.83 54.50 73.73 -0.741
LmAGL62-2  TRINITY_DN49310_c1_g4 193 21 887.16 9.32 56.34 73.26 -0.720
LmAGL62-3 TRINITY_DN4185_c0_gl 242 28 038.02 6.68 52.93 80.08 -0.621
LmAGL65 TRINITY_DN53229 _¢2_g2 359 41 162.39 6.21 60.09 79.30 -0.673
LmSCO1-1 TRINITY_DN45858_c3_g2 214 24 378.85 7.71 45.85 84.72 -0.711
LmSCO1-2 TRINITY_DN44423_c0_gl 176 20 516.97 9.68 53.77 88.64 -0.580
LmSCO1-3 TRINITY_DN53368_c1_g4 179 20 670.59 9.37 33.07 73.07 -0.323
LmSVP TRINITY_DN51230_c2_gl 158 18 495.38 10.01 73.39 83.29 -0.454
LmAGLI2 TRINITY_DN59132_c0_gl 200 22 956.90 7.68 49.93 98.50 —0.284
LmAGLIS TRINITY_DN43585_c2_gl 244 27 815.79 8.67 60.67 82.34 -0.647
LmAGL42-1 TRINITY_DN44261_c5_g2 223 25 856.61 8.47 69.51 87.94 -0.673
LmAGL42-2 TRINITY_DN50865_c0_gl 146 17 062.69 9.59 54.61 93.49 -0.644
LmAGLI1 TRINITY_DN52309_c1_gl 243 28 120.17 9.31 53.30 85.51 -0.652
LmAGL8 TRINITY_DN48224_c1_gl 244 27 781.03 9.56 54.08 86.35 -0.499
LmAP1-1 TRINITY_DN48323_c1_gl 150 17 522.18 9.64 59.68 98.20 -0.625
LmAPI1-2 TRINITY_DN49917_c3_gl 242 28 001.90 8.75 56.77 87.07 -0.707
LmTM6 TRINITY_DN54663_c1_gl 229 26 689.18 8.90 25.01 71.92 -0.883
LmGLO-1 TRINITY_DN55933_c3_g6 141 16 553.00 6.31 48.69 88.58 -0.718
LmGLO-2 TRINITY_DN55933_c1_gl 89 10 172.82 9.84 64.04 76.63 -0.581
LmDEFH21 TRINITY_DN39025_c0_gl 271 31 796.22 6.67 55.61 74.26 -0.694
LmAG1 TRINITY_DN57150_c1_gl 159 18 168.76 9.76 50.56 78.55 -0.774
LmSEP1 TRINITY_DN53368_c0_g4 246 28 039.09 9.01 58.04 77.68 -0.591
LmSEP3-1 TRINITY_DN50642_c0_gl 242 27 827.58 8.80 44.97 77.81 -0.772
LmSEP3-2 TRINITY_DN50642_c0_g2 154 17 939.66 9.61 45.59 89.94 -0.613
LmSEP4 TRINITY_DN52649_c6_gl 245 28 318.48 8.66 52.01 82.45 —-0.600
LmCMB1 TRINITY_DN52649_c6_g2 230 26 589.32 8.01 54.17 86.52 -0.597
A LmAGL80-1 [ - ——
LmAGLB0-2 [ ——
LmAGL62-3 — ———-—————
LMAGLE2-1 ~TLATL— B
Motif 1 Motif 6
1 m — - — L m e ‘ &ﬂ ngqg A ‘L 4
LmAGL12 ! \— Motif 2
Lmsco1-3 !
Lmsco1-2 TR -
LmAGL42-1 T -—— 3 S338
LmAGL42-2 L Motif 3
LmAGL11 —T— L-——
LmAG1
LmSEP4 e
LmSEP1 —_— Motif 4
LmSEP3-1 T -——
LmSEP32 -
Lmcmg1 | -
LmAGLS _— Motif 5
LmAP14 -
LmAP1-2 | i -—
LmTMB ol -
tmGLo1 —™ —
LmGLO-2 :'
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