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Abstract: As a kind of transcription factors, MADS-box genes play significant roles during floral development,
but their identification and functions in Phyllostachys edulis remain unclear. Here, we performed functional
analysis of the Phe MADS15 gene in Ph. edulis. Phe MADS15 ¢DNA was isolated from Phyllostachys edulis by
polymerase chain reaction (PCR) (GenBank accession No. KU721916). This study also used a quantitative
real-time, polymerase chain reaction (qRT-PCR) and a homology analysis. Results showed that the gene was
603 bp and encoded a protein of 200 aa, which had a typical MADS-box motif. The homology analysis showed
that Phe MA DS15 shared 58.7% similarity with the floral meristem identity gene A P1 indicating that it belonged
to A function genes. The qRT-PCR detected expression of PheMADS15 in the floral bud, glume, lemma, palea,
lodicule, stamen, pistil, and young embryo. Additionally, Phe MADS15 had the highest expression level in the
initial-phase of flower development, especially in the floral bud formation stage. These results suggest that Phe-
MA DS15 might participate in regulating flower development of Ph. edulis. [Ch, 4 fig. 20 ref. ]
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BOR B0 P Kk S AT R TS R A AR S AR, Ju LR A W) LR T Arabidopsis
thaliana, 445 Antirrhinum majus , 424 Petunia hybrida 25 VA6 VA3 B S I BE MO WF 5T o 8 3 42
A A 4 R e [ 5 T S8 AR AR HEAT R G st AR A A A Y, R T AR SR ABC BRI R L. ZEAY
Hr, A RELBEGEEHIEEIE ML, A KA B REL P RE A S [a] ¥ il B A AL L, B 260 C 2R JE R 3 W] he i
MESE R R AERK T, i C ZEEE W AR Y O B AT . st # o8 on, D ZRIEP AN E 2838 A
F14) [v] Y5 356 P[] A R R s AR T S i A S S 2EVE T, D S SE s IR BR T8 i fn & &7, 1 E 2RI
TE A G B TR I B2 48 R T A & R o ORI A B RE T MADS-box JE[H 581, %K
L A0 A LT ) MADS-box PRAFE5M I, B — KRB LMW RN T, EREMDALS T W ET KIFLn)
[ FEER. Bar, MERAT Dendrocalamus latiflorus FEgAT Bambusa oldhamii 2 4578 T 547
TAEE T B VI 1) MADS-box JEH , HXF HDIRESEATHI 4 T /0 Hr ", (B2 X+ BT MADS-box 3 [
RAE R IE g /b, WEFE A DL S BATI E 25 5E 0 PeMADS] 47 T 914 B E 50, AR LT
AERE S B FE M RE, B IRGERE T 14 A 2518 MADS-box 3£ K Phe MADS15, FXHZ 3L 5 AT . #IH
FEHKFE Oryza sativa S5 A [ 9 Fh [) P53 DX 2 2% OC R EAT 720 Fr, R 92 I 9806 7€ o 5 i 4% X 5 i
(qRT-PCR) M7 BEAE BATARIH AR Ry RIRZES, VP %E T PheMADSIS WIhEE, AT IHAEF &
BEE T AL

1 M5 *

1.1 EWe R EZELH

PheMADS15 B&[R 5ol i A BE N BATIAERE,, BATIFIESL I 6 F 7 Vo 5 B 36 KA ART, 2 T
IR TR ER . ZEMHETARERRS, DBMESE MM, ah . Sk, . ¥
Ay HERE . MESSFIZNIR AR AR, it 8 AMFERL, T E BRI LR S SRR A T

TA 3@ T-esay Vector, Taq I [ TaKaRa 23 &), F:X DNA JE [H i 7] & 08 [ QIAGEN A w ., 4%
LR %7 250Kk B RARZA 7] DHSa KA 3% % B Escherichia coli, Trizol i3 A Life A, 5 st iat 5
& H Promega /2 1), SYBR Green I Master i 7| &0l H Roche /A&, WRIETATH TIPA1 fE NS, HT
qRT-PCR 43 #r . R A e X N (PCR) 51435 B 4 MEA AR B B W) B 1o
1.2 Fi%
1.2.1 Trizol XA &R B EMA 0 S BEZR(RNA) EIEAERKBIFH BT, 817 Trizol 3
FESL BB RNA, H T PheMADS1S JER B 5 b% .
1.2.2 PCR ¥ 3§ PheMADSIS &5 & K /73] MG BAT 5 B 4808 % 1) Phe MADS1S ¢DNA 731 % i1 PCR
519, PheMADS15-F. 5'-AGTTGAACTGAAGAGGATTGAG-3"; PheMADSI15-R: 5'-CTAAAGAACCCAAC-
CAAGCATG-3', 5| &MER AP AR AF AR . LLEAITIE cDNA iz, #47 PCR, Nk &
50.0 wL: 5.0 wL 10.0xK FUHG ) 5 5 W6 X S (LA PCR) 22 il (g 25 114k ), 8.0 WL =l 2 g ik i
K% HF R (ANTPs) (2.5 mmol -L™") , 5.0 wL. PheMADS15-F (5.0 mmol -L™") , 5.0 pL PheMADS15-R (5.0
mmol-L™), 2.0 wL #itk, 24.5 wL BZE/KH 0.5 wL K FUR i 11 A A% B A% 82 (LA DNA) RS0 SR
9 94 CHIZEYE S ming A5 FAEASEHAITY N : 94 C30s, 58°C30s, 72 C90s, £t 30
MERG, 72 C 10 min, 16 CLRi . PCR ¥ 34 =¥ A7 vk k5%, [l H Y DNA R B, 5 T-easy 58
ek A, ¥ PCR &7 W% L3 DHSo SR 2 8410, fJ5 iR & Amp 1 Luria-Bertani (LB)}; 57
BV, ok 37 CE SR, ARG HRICR B AT M % PCR SO o B 1.0 WL B, Gl 514 Phe MADS15-
F Fl Phe MADS15-R BiiE, PCR W F2 5 [R) b o K A 00 1 ff 7y BH P 48 7 900 ) OO 14 o
123 sure® PCR 47 ARIE Trizol 35 #E I BATAEHE M 19 5 RNA, i i NanoDrop Spectrophotome-
ter ND-100 ] 7 4 B S AZ R (RNA) Ik B2, SR Ja #EAT ML TRAS I . AR 98 Promega JiE [B1 50271 &5 156 B
45, B 1.0 pg RNA F 02 mL &.0% (EP) 4, 70 CHFE 10 min, EEE.OF, BTk L, ESE—1
20.0 pL AR SR : 4.0 pL 25 mmol - L™ ALk, 2.0 pL 10x [ sk G i, 2.0 wL [ SR 0E A% 1 =%
BRI A, 0.5 wL RNA [ 77, 15.0x16.67 nkat 1 28 Jii % 41 M 1 1 40 i2 % 7% (avian myeloblastosis
virus, AMV) [ #6550, 0.5 ng Z R MARMESE T B2 5% H 8 [Oligo(dT) 115 514, 1.0 wg RNA, H®JFHR
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IS & R W Y 7K 3] 20.0 plo TR 255 A7 R e s R o ffE ] Oligo (dT)15 514, 42 CHER 15 min,
95 C, 5 min, RJG% A 0~5 CHE 5 min, 745/ cDNA T T —2 1 qRT-PCR S b A9 BEAR o 5 B
R Z % 200 pLIK R, 145 2.0 pL (R 1 cDNA, 10.0 wL ) 2xSYBR Green T Mastermix, 4 0.4 pL
BTG, I ZE K RN VAR 20.0 pl, HEA 3 KA, RO AR 95 CHiAEE 30 s, 95
CS5s, 60°C30s, 72°C30s, It 40 AFEFF, qRT-PCR i FI{X 2% 1942 Roche LightCycler® 480,

1.2.4  PheMADS1S & B & K75 547 PheMADS1S &R B TP S AE (ORF) Hy 36 [ A= P BOR (5 B L
(NCBI)ORF-finder (http://www.ncbi.nlm.nih.gov/gorf/gorf.html ) i % % ; i 17 DNAMAN 1 MAGE 6.0 % {43k
I3 Mz A A [ s F ExPASY (http://web.expasy.org/compute_pi/ ) 73 Hr 2 5 2 (4 AH X 73 57 it F 55 L R
SEPRALME T

2 &R

2.1 ETEE RNA fyRE

FH Trizol a7 42 BB AT M AZHAZ R (RNA), 75 RNA FEA LB EE 4 1 103.0 ng- L7 B4R BRI 1Y
RNA fE R, FT-20 COKHR-AE, T IE4: PCR ¥4,
2.2 PheMADS15 EE KM=

P B AT 48 cDNA b B # , L PheMADS15-F F1 Phe-
MADS15-R 45|4), PCR ¥} PheMADSI5 ()4, PCR f=
W2 Uk RN , 7E 603 bp A — WS A (1), 5
B BUE 19 e B R/ FE— B0, w1 HE D B R
Bro MFREs R, 1% B 3L H S B AT L 4800 % 750 bp
cDNA FH 24—, w744 N PheMADS15(GenBank i 5 . 500 bp
KU721916),
2.3 PheMADS15 EEMEBELF T 57

FI DNAMAN #x {4 F1 NCBI ) Blast 7£ 2% 3 43 B I )5 45
F, ZIEH T EEHE (ORF) 1 4% B8 17 1 B 4 5 Hh 1) s S TR
A 2), S5HRFEW . BAT PheMADS1S JEH T3 & A 1

603 bp

1. Phe MADSS 135 K 9 434

A~ 603 bp A9 B SEHE , 465 200 R IEER . A ExPASY By M. A5 & #)(marker)
(http://web.expasy.org/compute_pi/) 43 # 1% K& K 7 %1 2 15 1) 75 (D2000 DNAF & b & 4)

Flo ZE A ZIEBR A X > 7k 23.48 kD, BIGEHS N B 1 £4F PheMADS1S A B B B 4k B
8.98, Figure 1 Electrophoresis of the amplification fragment
2.4 #HBIo R of PheMADS15 gene of Phyllostachys edulis

i 2F MAGE 6.0 iz i} Neighboro-Joining 77 i 44 i & 77 5 A Bl (8] (19 R G AL o XF Phe MADS15 3
PR 4 % 1 A 1 B AT R Ge kAL 3 B (181 3) . XS HERRAT (AAR32118.1) , /K i (AAF19047.1), —REAG N AL
Brachypodiumdistachyon(NP_0012883191), TK Zea mays(ACG351791), /K Setaria italica(XP_0049817401),
5 5 Sorghum bicolor (AAB501811), /1N Triticumaestium(ABF579261), K7 Hordeum vulgare(AAW82994 1)
I IF (AT1G69120) , AT 5 MRAT H AY DIMADS1 FKAE S OsMADS14 FLAE . 13X 8 MADS-box 3 A
HS R IT I APL [R5
2.5 PheMADS15 AR4E R IERIE

PRI B RNA HL ykoRa I 25 SR R ], SR IR BATAE 1 8 RNA 2544 58 %, SB% R 1 103.0 ng- L7,
AT LU T PCR 3. R 1 B AT B 2040 cDNA Bifi 4T qRT-PCR, LA TIP41 {9 N2, Phe-
MADS15 7EE1T 8 Mt mh b AT Rk I (8 4), 25 R WIR: PheMADS1S W3k EAEAEE H i m, H
WA, BEEH T, MEEERIEEHRES, HKREKR, BE2Uk. EBMTELFHLR T,
PheMADS1S FEAEAEW M RIX G R, HEBMENARALT, RixFZEHH D .
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10 20 30 40 50 60
ﬁ GCGGGAAGGTGCAGCTGAAGCTGATCGAGAACAAGATCTACCGGCAGGTGACT
M|IG R 6 K V Q L K L I E N K I Y R Q V T

——

70 80 20 100 110 120

61  TTCTCCAAGCGACGGTCGGGGCTGCTCAAGAAGGCGCATGAGATCTCCGTGCTCTGCGAC
21 F S KRR S GULILIEKTZ KA AHETISVTILTCD
130 140 150 160 170 180

121 GCCGAGGTCGGCCTCATCGTCTTCTCCACCAGGGGCAAGCTCTGCGAGTACGCCACCGAC
41 A EV G L I VF S TURGZ KTELTCEZYA ATD
190 200 210 220 230 240

181 TCATGGTGTATTTTCCTCCTTTTTCACAGTATGGACAAAATTCTTGAACGGTACGAGCGT
61 S WCIFLLTFH S MDIEKTITLET RYE R
250 260 270 280 290 300

241 TACTCCTATGCAGAAAAGGTTCTTGTTTCAGCCGAATCGGAAACTCAGGGCAACTGGTGT
81 Y S YA EKVILV SAETSETIGQGNTWC
310 320 330 340 350 360

301 GACGAATATAGGAAACTGAAGGCGAAGGTTGAGACGATACAGAAATGTCAAAAGCAACTC
10] p E Y R KL KAZ KTVTETTIUGQTZ KT COQTZ EKOQTL
370 380 390 400 410 420

361 ATGGGAGAGGATCTTGAATCTTTGAATCTCAAGGAGCTGCAGCAGCTCGAGCAGCAGCTG
121 M ¢ E D L E S L N L K EUL Q Q L E Q Q L
430 440 450 460 470 480

421 GAAAGTTCACTGAAACATATCAGATCCAGAAAGAGCCAGCTAATGCTCGAGTCCATTTCC
141 E s S L K H I R S R K S Q L. M L E S I S
490 500 510 520 530 540

48] CAGCTTGAAAAGAAGGAGAAGTCACTGCAGGAGGAGAATACGGTTCTGCAGAAGGAGCTT
161 @ L E K K E K S L Q E E N T V L Q K E L

550 560 570 580 590 600
541 GTGGAGAAGCAGGTCCATAAACAGCAAGTGCAACGGGACCAGACTCTTCCTCGTCCTTCA
188 V E K Q V H K Q Q V Q RD Q T L P R P S

601
201 @
J7 REAR 33 O 5 5% U 300 AT G 28 11 %505 FTAA .

B 2 PheMADSIS %5 X 4% 82 /7 3 B 3t R Ik 8. /77
Figure 2 Nucleotide and predicted amino acid sequence of PheMADS15

99 — TaVRT-1 . )
—| Ta: Triticum aestivum
94 | HvBM54
25 L Hv: Hordeum vulgare
BdMADSI

Bd: Brachypodium distachyon

OsMADS14 08 0 ‘
3 DIMADSI 1S ryza sativa |
52 PheMADS15 Pl Dendrocalamus latiflorus

3
SiMADS14 Si: Setariaitalica
Sb: Sorghum bicolor
55| SHMEF2 s g
99 ZmM15 m: Zea mays
A1AP1 At: Arabidopsis thaliana
0.05

B 3 PheMADS15 % %utALHE 5 47
Figure 3 Phylogenetic tree analysis of PheMA DS15
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BATRPEEZAETFR, BAARR MR, A8 B RA )2 00 R BRI R R 25
6. HAT, rEmkER %, JHEma, Emmmag, KL aritRsls, TEHRR
T B MR E . BRI T LR A BNE R S0 ORI PR R, O B AT T T AE T PLR B T2
fifi, AERBCE M E R RRME, JEIEE R R . APETEX Phe MADS1S 3 R 55 HAth 1y Ff 1 [] 9 4 [

AL BT R A T M, S5 IR . BAT SIRRAT RO SRS O A AT, R FK ARG ) OsMADS14 M3,
M5 EKRPELG LR, X5 2000 RE K& —5, #IE Ehrhartoideae 147 IV} Bambusoideae A
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IR T AL 4 5 b, 0 P S A K ) ﬂ ﬂ ;
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A R REFE PR 7E A6 A 7 o A v b 2 B 3R Y

A R B BT SR MEEE HEEE ik
EBAL

fF. fedlpadril, APLEBRAEMMEMRIOIIN gy g 2orpar, o ok o WA BA M
i gk, b FRIK BR SR HT A AR M T ALY, AETF AR

e EEHEENEMN . fEKREH, OsMADS14 i3
PR FEUKFTEIRATIFAL™ . BATH PheMADS15 54

B 4 PheMADSI5 2 .45 R Bl 28 F 45 ik Ak
Figure 4 Relative expression of PheMADS15 in different tissues
of Phyllostachys edulis
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