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cDNA cloning and expression analysis of OfA Pl in Osmanthus fragrans

JIANG Qini, FU Jianxin, ZHANG Chao, DONG Bin, ZHAO Hongbo
(School of Landscape Architecture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: Osmanthus fragrans is one of the top ten traditional flowers and a common landscaping tree in China.
To better understand the function of APl in regulation of Osmanthus flowering, the OfAP1 gene was cloned
from the Osmanthus cultivator ‘Yanhonggui’, and its function was analyzed through bioinformatics method and
real time PCR. Our results showed that the ¢cDNA length of OfAP1 was 750 bp (GenBank accession No.
MHS593222), in which the Open Reading Frame length was 720 bp, the amino acid was 239. The OfAPI1 se-
quence alignment revealed high homology with other species ranging from 69% to 88%. Additionally, expres-
sion profiles showed that the expression of OfAP1 in flower buds was much higher than that in other tissues
(root, stem, leaf, leaf bud and flower), and the expression was barely expressed in roots. During the develop-
ment of flower bud, the OfA P1 showed higher expression in S1 (calyx and petal differentiation) stage than oth-
er stages. Thus, these results suggested that OfA P1 had a tissue specific expression and played an important
role in flowering transformation, flower bud differentiation, and development of O. fragrans. And the results of
OfAP1 can lay a foundation for further study of the molecular mechanism of O. fragrans. [Ch, 6 fig. 26 ref. ]
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(APETALA L)Wy KB MAE Y 58 O A AR . 1 3Rk APL R, Aigfet . B H BN IR ST A 2 i 3
WAERIS, LK ap 1 WM W] B A I AR R TS, E 28050 HE AL, AP BRI AAE A ) AR 75 5
0 8 428 19 2 R A% OAE T, T AL TRE AE g B IIE . APL R J2HE %) ABCDE 3 AR BERL b iy A 28 0
. PESE AR R AR R LB T, IRl B APL iR 45 SEP3 (SEPALLATA3) 5 LFY
(LEAFY )L 3258, (RHFAEE AL 404020 S AME R OT apl AR IRBRE T R 3L, APl 878 4%
SLUEAES MW R T, WA RE R A R R0 AMTE N RS R Y oy 515 58] T
APLIEA, JF HXF Z AR APL BER 04T 1 hBE SR A 0 M o B 5K AP 2 . [m] 5 6k PH AT BE 4 17 TT
A, TEMIFE TP FIRE IR A A Lilium longiflorum, W4 2% Phalaenopsis aphrodite V4 K 1155 Camellia japon-
ica ) AP [a) 55 R A RE 5 R WAL LR P W, fEIRIT APL B SRR B EH A, AL En-
obotrya japonica VL B BRI Jatropha curcas R AP LR, ARAT DL LR L2 AR R AL 2% B BB ) R 1= 150
H:AE Osmanthus fragrans & E T KIEFHILZ —, QT W EARGAR T 3BT AR, AT
Oy RRKREERIUZE b, BREEAUAE AR TFAE, B W T B R AT 6T HAE i 5 L M 46 2
SRR B HRIEED o RATE Y EEAL AL AL 5 AR Y IR T 5 A — € 257 . TR T EAE R L
AL, A D27 B AR G L PR JF FETT AR G 98 o AW ST LABKEE i A UL AL Osmanthus fragrans
“Yanhonggui’ Jy#ikl, SEBER:AE APLJEH (OAPL), FEXTHFS AT EWAE b, iz oote
SO0 H A BRI 25 IR AT 0, DAWIA OfA P JE R B JEACRRE AL 3R GA B, N4 TG HEAE Y JF 465 F
PLERA 5T S AR 2= 4K 4

1 5T &

1.1 w8

DLk “SEumA:” AR, JEEBCH IR BAE K — B AR . BUREAEA R AL U AR, AR
LW MR EZE L BITIIRYAE e R IN AR SE AR AE AR 2 o AL HERR IO 2F L AR AR AR o AL
AL MEHE S A3 A0 DL AETF RO TR B B IR SR . B84 . WIAE 0] . BRAE SRR R R L, T A
PR v B | A GURe S AN 28 258 70 M o PIr A AR RHEE IR V2 TR0 T80 CIR 745 .

RNA #2157 & (RNAprep pure Plant Kit) ) § KRR 2 ) (Abat) o e sl & . 2Ot &ih &
e i 57 & . Premix Tag fiff . pMD-18T 25 {4 Fil K 1% #5275 B Escherichia coli DH5a ]l H Takara 2\ )
(Ki#E), iz HEr9¢ 6 E 7 PCR(Applied Biosystems, Foster City, 3E )44 OfAP1 B [A ) 2H 2045 S5k
Sl a3 ik Ak
1.2 A&
1.2.1 RNA $#2IZ K # % $M8 RNAprep pure Plant Kit iz 71 € 156 B 5 32 BU& FE 5 19 35 RNA, JES R
Reverse Transcriptase M-MLV [z %% UL B & B cDNA B985 —4E )5, #fFT-20 C&KH.
122 A24L OAP1 Sk B &9 L& R FT 4% sk 2000 77 3845 19 AP1 Unigene J7 41, B4 51514 APL-
F: 5-TAGAGTGAGAAAATGGGGAGA-3"; AP1-R: 5'-AATACAATCCCTGGCTACTT-3", LAAE 204k 25
2> RNA J % 5t cDNA AR 647 PCR 74, PCR K& K. L TF#E5I194 1 pl, ¢DNA 1 pL,
Premix Tag DNA 10 L #1287 /K 7 wL, PCR S &0 95 CHUZ M 5 ming SR 5347 35 MG,
ANEHRELHG 95 CAME30s, 60 CiRK 30 s, 72 CHEM 1 min; #r)5 72 CLRL 10 min, 4 CHEAF. PCR
SN ) 28 I A B 1% ) B R B e v VKA D i BTl . 2lifk, 5 pMIDI8-T k& 4%, S Kimik A
B DHS« JESz 25 4B, W5 I BEH Ve BHE 5E k%, 28 PCR S8 o b A TR W TR (i) Iy A B2 w) I
123 Fol Aoz &F b XIRIG RS 750347 AR Y005 25700, Hevb G A X 23 AR 26 [ 1 R 2R
Y3 AAG B H0 (NCBI) 78 2k M 25 ORFFinder (http://www.ncbinlm.nih.gov/gorf/gorf.html ) , 265 25 5T 19 1%
SF X Bt 43t % | NCBI Conserved Domain Search #¢ 4 (http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi) ,
I i X R A AE 40 A R F TR 2R 4K 4 ProtParam (http://web.expasy.org/protparam/ ) #l TMHMM Server v2.0
(http://www.cbs.dtu.dk/servicess/ TMHMM/) , £ J5 %1 Hb %F % 8 DNAman, 2 ¢ 1k A4 22 % A Clustal
X+MEGA 7.0 A4 38 3E #4847 3% 1232 (neighbor joining method ) ] Bootstrap 324646 1 000 7% .
1.24 Zat% k2% PCR MR SYBR® Premix Ex Tag ™ II (Tli RNaseH Plus)i® 7 & A9 Ui B, K4
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16 OfAPL 3L R AN W) 4 23 DL B R [a) B 00 1 6 36 1 0L o OfAPL 52 5519 gAP1-F: 5'-GCAGAAGTG-
GCTTTGATTTG-3"; gAPI-R: 5'-GTTTGCTGGTGACTGAGGTT-3', [l LA OFACT N2 gACT-F: 5'-CC-
CAAGGCAAACAGAGAAAAAAT-3"; gACT-R: 5'-ACCCCATCACCAGAATCAAGAA-3'"", qRT-PCR Jz i
K% : 2xSYBR Premix Ex Tag Il (Tli RNaseH Plus) 10 pL, FF#EE 514 (10 pmol-L") % 0.8 pL, cD-
NA 2 pL, 50xROX Reference Dye 0.4 pL, WZEAK#5FE 20 plL, qRT-PCR /74T . 95 CHIA M 30
s; 95 CAFME 5 s, 60 °CiBk 30 s, 72 CIHEMH 1 min, 35 ANGFF; 72 CEEAH 10 min, 3 KAEYHEE .,
J IV I A 4 s ik i 2 20 B qRT-PCR 7= R S, R FH 2722 S B AR N 2R ik ot

2 HEREGAMN

21 #HRE oA EENRE

PSR HE B A8 cDNA SHBHR , § 3645 3 29 750 bp K Bt M OfAP1
(1), HIPRCEEERE K 720 bp, 4ifith 239 D2 AERR (18] 2) o iZHEH )
B BT MADS-box SEH 1 fR-~F X, 7E NCBI - i#47 BLASTX fE& /0 #r, k&
Wiz 795 2 K Sesamum indicum (AIS82596.1) , #i %4 Vitis vinifera
(ACZ26528.1) AU Olea europaea(XP_022878350.1)% i AP1 K fy ! 000 bp
WSS, f4 O OAPL, FE7E GenBank F:fff, 3¢5 yMHS593222, 720 PP
22 # oA EERMEERFTIHH 500 bp

OfAP1 & A & X0k )7 %) iz ] NCBI 14k CDD (Conserved Domain Date-
base) 73 H1 & #, OfAP1 HAT Y7ty MEF2_like MADS £ 4 48 1 K-box 4
F 4k, MADS 259807 T N 3 55 2~74 i 2 JE 02, K-box %5 44 $ll i T 25
90~168 {2 LR (1 2), OfAP1 2195 TN CriooHlionNanOssSis, JHHXIST 1 st 0Pl bk B
TN 27 534.62, HLS A SN 8.4, FHL R DA (R AR Asp+  Figure I PCR products of OfA P1
WA Glu)y 32, 1F HL i 5k i S O &R Arg+8i 2R Lys )y 35, 7E4
i OfAPL ZE (111 20 Fh &l e R v, 52 2R (Lew) it (5 tb il e i, 4 11.7%, R A AR (Glu) ,
10.0%, A28 (Trp) it o7 Ll 51, A 0.8% ., T 5K MEHE B (GRAVY ) 41-0.665, K W] OfAP1 H A5 %%

B SRR A
YERYSJHAERQL [Eikﬁ 89
. . FA 89
- BA 90
P .BEECG 89

K-box

M 179
i EM 179

EM 180
TV 179

2 000 bp

250 bp

100 bp

At  2vePqEELEE. . 5 238
B AVRC%EL%P\\E s 242
i GQOTCEVOoQR . . S 256
A% BOCTHIEQQY.. P 240

euAP1 motif
B 2 A OfAP1 &k B8 5 7)) b st

Figure 2 Comparative analysis of OfAP1 protein sequence

K GOR4 %5 OfAPL #5245 10l & B, OfAP1 FE 1 45 M Y o BRJIE . i Je 5 0 TG R
M2, Horb, o 85 (Hh) 5 56.49%, B 477 (Ee) 5 10.46%, TEMN & (Ce) di 33.05%, [6] i
JH Phyre 2 72k T_H. X OfAP1 & [ = A5 #EAT 0N, OfAP1 A 3 BRI o BRTEFT 2 1 B 4 & (K1 3),
NetPhos 2.0 Server il 5 5K W] . OfAP1 2 5 AE7E 11 MBAE R BERR L AL 5, 45 6 1> Ser fif i
(22Ser, 61Ser, 74Ser, 87Ser, 110Ser, 121Ser, 135Ser, 150Ser, 216Ser) fil 1 4~ Thr {i/ /& (220Thr) ,
NetNGlyc 1.0 Server Fijli4h 58] . OfAP1 H (IAE7E 1 MIETER) N-BEIEAL A7 5, 90Asn,
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23 HROAPI REHUXEDH

h T 53 AT OfAPY JEIR 5 oA Fh v APL 5L R 2R 42 i
fEXF, K MEGA 7.0 8y R G HE AW (K 4) . BT
A (40 %85 46 55 Brachypodium distachyon, KFG Oryza sati- ‘
va, Tk Zea mays) FUSLTHLHI T LA 6890 Y 2 A el
FEAE OfAP1 5208k, UL Vigna unguiculata, MEAE, ERIAR
Plukenetia volubilis, WKW, %, 7~j2 Paeonia lactiflora, JE R A iy
G Citrus sinensis VL AU IR A AP JER B E—i, Ui
B I 20 B PR 5 25 ¢ AR B0 HLERE BAT — & I AR .

24 I OAP BRMARE RIS ERE S Loy 7
4y T OfA P SR 5 B 16 [ 440 B 2 4 25 53 6 A <b»r

IR R IBE O, MARHERMESE R ==, i, H2E
FEZF LA KAL) B ANTR) K 73 s 393 00 B i i 47 92O € RT-PCR
Ot HUREM . OAP BENAEAEZF PRk i e m, R
N, FEZEP IR RS, ERTPILTFARIKES). [H
W, SRR AL, OfA P S D AE S A0 300 CBIVPE Sk (9 T2 B L B AE AR e o A 0)) ok it e, B
RSB 6), BIAETT R B ik i EK .

H 3 48 OfAP] & & &9 = R 2 My fam

Figure 3 Tertiary structure prediction for OfAP1 protein
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Figure 4  Phylogenetic tree based on OfAP1 gene
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Figure 5 Expression of OfAP1 gene in different tissues Figure 6  Expression pattern of OfAP1 in flowers of different stages
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3k

APl S FL R IR CAEZ PR se 15 8], (HEEIE H iy APL 248G M CHRGE . ADFIE w1
| OAPL 2, RBHSZRE. H%4 L IMBNE S APL ZE N & B AL, OfAPl F3EFR 7 5 & A = A
SFAY MEF2_like MADS 285 4 38 R vk 0 4% <1 B9 K-box £5#38 DA K n] 25 C, MADS Z5#)38 B A 454 DNA | &
FIT  RAC DA S A R 1255 i D0 fg s K-box 2531 8 45428 3 4> o 18, HANSEH-E
12 ] AR B Y, APT BER C R o i A2 b3 K, HZ AN TR 28 19 MADS-box JE [H H & A — LE R ~F 1Y &
J¥ (motif) , 33X S8 L 5 78 7R (1 2 A VR (19 1 J AN i s vh i J AR Y

TRV EENR BB, &2 R ML 9 8 22t B2 AP L &MY R A 1
MIKCC-Type MADS-box J:[H, BEZ 51670 A AL L, SORAEA B IR LM = 2, FEAE Y i AE
AR AR D AR AR Y R ST TR IR SE, APL BAE A LU BUAR B, AR A SR
FT 1 SOC1 R 3 1% L3038 9l HE 2 5 X0 AL Il L R TFL1 JE R a5 he, R I8/ A AU TE . 7E
HmERET, APl —J5 e sk AP3 Fl PI ) RAFESF ARSI LT, 51— T2 AG 5K
FR AR P P R - AR IR R B2, TE A AR AP AR S LMA DS5/6 % 55 KDL B 57 I & 0 HfE %
WAL, I HAGE B AR B0 KR, AR R R SR A5 A [ REHL , TEVERS B Eustoma grandi-
Slorum W FRIR APL R 9. FE LA RRAE AR AT, 850 A0 th IUMESE LI 454, 3 — 2D 58 708 {R T A 51
R . AP SERNAEIIE B, JUIREE 2 b MR B A EEAEM™. 82 Cymbidium ensifoli-
um, Aj2§Lh S H A6 Chrysanthemum morifolium 55, AP FEDRAEAE 25 v (1) 3235 1t 35 8 T HoAh 28 T 4 41,
e HAEAEZE AR ) 0 By BE 22 fERE B, OfA P fEAEZE P A B i 363k, HAEAE 2R b i e ik i
B B, UH R AR 2 L S ACHE . B2 ], T Y SE AR AR A S, R T
XA UL O/APL LN 2 5 T AL B R FAE I . (B 55 81 /b, I EAR/E IPLHIE A 15
HE— 2530 3 B A SR 5 0 DA IE

4 5 ik
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