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Abstract: [Objective ]Sweet osmanthus (Osmanthus fragrans) is widely used in gardening as a fragrant plant.
Its flower bud differentiation is significantly affected by ambient temperature. This research aims to find out the
working mechanism of ambient temperature on the flower bud differentiation to help regulate flowering period of
sweet osmanthus. [Method ] Gene FCA (FLOWERING LOCUS CA ) was studied using O. fragrans ‘Yanhong-
gui’ as the material ,the process of flower bud differentiation was observed by paraffin section, and OfFCA was
cloned and expression analysis was made by PCR and real-time PCR. [Result] The sequence length of OfFCA
¢DNA obtained by cloning was 1 319 bp, the Open Reading Frame (ORF) length was 864 bp, and 287 amino
acids were encoded. Amino acid sequence alignment and evolutionary analysis showed that OfFCA was similar
in FCA to Olea europaea, Oleaceae and Sesamum indicum, Pedaliaceae, with a homology of over 68%. The real
time PCR demonstrated that the expression of OfFCA gene was higher at the low temperature (19 “C) treatment
than control temperature (25 °C) in both leaves and flower buds at different flower bud differentiation stages.
[Conclusion ] Our work lay a foundation for the studying of regulating flowering time of O. fragrans by ambient
temperature. [Ch, 6 fig. 23 ref. ]
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(FLOWERING LOCUS C) %t Jii /) 20 # 11 2= H 3£ 4k (demethylation ) J8 4% JF £ 2, AR IF 1 fea 278G 43
P FFAEPE S F FT(FLOWERING LOCUS T) 1 SOC1(SUPPRESSOR OF OVEREXPRESSION OF CON-
STANS)WIFRIK, fea ZRAZARTEARDGJE T BRI e LR AT, 34, FCA AT LIS LEY (LEAFY ) #il
AP1 (APETALAT) ()3 P 42 #F 8L g IF FF AL B K AT Oryza sativa F1E PGAR BEA Hevea brasiliensis 11
FCA SEPGE AU IT fea 5878 K, 2 T B0 AL MR Hh B0 3 AR A2 7% it mT DL, FCA TEAR Y A6 30 4%
Ti T R A AR PR R AR Y T BT A] A FCA A 2 TR & 12 (thermosensory pathway)
Hh R LD AT IR RE A A TR AR ) B AR 2 AR, 516 CCAHLL, 23 CRTE SR IT FCA 1 %%
&, ff FCA B FKFTHE, fea 7B AXNIREEARHUR™Y . FCA i@t 155 FT 33878 5 T e i 005 5+ 1
N, 5 1AM I, — S A A AE ek il B AR A0 B B XS AR s e R I 2R
m, fEZAEAEREITN 1 DT IEFY Boechera stricta ¥, 5 18 CCAHLEL, 25 CACFE TR JF AL 4ER 12, [H]
FE, TE2 16 Chrysanthemum morifolium "', %k ¥ 22 & T+ = BEAE R 45 A6 A4S BT, X A B
IO FZE D TR D, RAMYMEEL ) HFEERER, X TARAEY o ifr
M by B 45 30 B 72 A 0 45 TF AR P ML BT AT A, AW 5% 38 2k X EE AR Osmanthus fragrans OfFCA 2 DX 1 [R] 5
i [ P 23R G EEEE U B (PCR), 20T OfFCA FEASTRIR R FEAE R [RIAE 28 20 Al i AR TR 40 2L i) 2k ik
oL, VILARTE OfFCA Z S or AL E T, SRR R AR B 1 | A% et R LA RORT i R S &
Pt — e HS LR

1 MRS

1.1 #

IV AR R 2 e AL b BT B8 5 I o, e IRORR I AR [R) HL AR K — B dde MU O. fragtans ‘ Yan-
honggui’, Zr%IT 19 fi1 25 CALHE, H40FE O, 10, 20, 30, 40, 50 F1 60 d B, Zr5IR4E HITH: B
WFIAEZE, — e JEAT 0 GO S A A LS 5 55 — BB A AL RS 80 CHRAF, T AL se b FlE & PCR

ﬁ*ﬁ@
12 7k
12,1 &bmn w4 AUV R SIES IBXNESER Tk, BEPRESE . OFE, RPN 18:

1:1 /9 700 mL- L™ 2, VK 2 2 A R R [l B AR AR O R B 815 24 h DL B, @B R, K& ik, &
B B AL AR T R, R 12 wm, QY OULEE, SR (o )5 PR IR E R, R
TJa, TR (Axio Imager 2, HA) T WL,

1.22 RNA REBERF  BAEZF LB 2 0.5 ¢ IAEZEa /i, $% 88 RNAprep pure Plant Kit 32457 &
P 5 #2 B RNA, RNase-free DNase | (Takara)2:F% DNA, ¢DNA & %% 5% 2 I Reverse Transcriptase M-
MLV (Takara, KiE)UELHEIH, P T-20 C&H,

1.2.3 ML OfFCA ARy 5L B HT L SR AR5 1 FCA B Unigene J BEise it 48 5% 514 (FCA-F .
GCTATTCGTTGGAGGAGTT; FCA-R: GTTGTCTTGCGTAGTTGTC), LA #: 5% ¢cDNA N R HEFT PCR
Pih PCR RMARZW T . ERIFEESIY (10 pmol- L)% 1 pL, ¢DNA 1 pL, 2xSYBR Premix Ex Tag
II (Tli RNaseH Plus)10 pL FIAZEK 7 wl, PCR A 5K . 95 CHIZEM: 5 min; 95 CAE M 30 s, 60 C
Bk 30 s, 72 CHEM 1 ming 35 WAHFEH; 72 CHEM 10 min; 4 CLRFE# A . PCR A P4 10 mg-g”!
BTG B I L VR I S R, 4k, EREE] pMDI18-T 24Kk, #1L KA B Escherichia coli DHSa J&5Z
MM, WA BEEE P IR, 248 PCR %58 Jq ik Bl A T A YIRS 28wl y |

124 #3L OfFCA AR AL m & G o £ iz & F 54 KInlEMR 2 OfFCA HE K DNAMAN {4
AT ZE X F A, ] MEGA 7.0 # {4} Neighbor-Joining 75 ¥4 # R 4t & & # ; Fl ] MultiLoc 2
(http://abi.inf.uni-tuebingen.de/Services/MultiLoc2 ) # 17 V.41 jg 22 o2 B ; 782k T H. TMHMM (http://www.cbs.
dtu.dk/services/TMHMM/) F1 SignalP 5.0 (http://www.cbs.dtu.dk/services/SignalP/) 73 7 OfFCA & [ 5 I 25 #4)
B AR SR A ] ExPASy T H %) SOPMA F 4 #4511 5t — 454, Hl SWISS-MODEL (https:/
swissmodel.expasy.org/ ) X} = gL 25 ¥4 JEAT FI

125 S=ErEAELE PCR Wil OFCA FOGE w51, % LA TAWRE ARG K, 2¢6% i PCR
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R AR Z A . SYBR Premix Ex Tag I 10.0 wL, L i =54 (OfFCA-F: AGCATGTGTGTCCTGATG-
GA; OfFCA-R: GCTTATGATGCACCGGTTGT)# 0.8 wL(10 mmol -L™"), ¢DNA 2.0 pL, XL /K#hFF =
20.0 pL, W RFU R 95 CHiZM: 30 s, 95°C5s, 60 °C30s, 40 EH; 95 C 15, 60 C 1
min, 95 C30s, 60 C 15s, 3 WAEY¥EL KR 2744T KGR OfFCA AR R A H

2 HER 50

21 BT OfFCA BEEZERFIINH
] VR v B 3RAS B AL OfFCA LI ¢DNA JF51, KN 1 319 bp (K&

1), JERCB 2 HE S 864 bp, % fh 287 Sz HEfg , HEP B 5N %(5)888188
MK737873, i i DNAMAN #AF Lbxd & B . OfFCA 5 Jig #£ B+ Con- e BB
volvulaceae ¥4 4+ Ipomoea nil [¥) IpFCA-like . 7iliF} Solanaceae %% % 2500 bp

Solanum tuberosum ) SoFCA-like . ##KF} Pedaliaceae Z Jfk Sesamum
indicum 1) SeFCA-like } % Z %} Scrophulariaceae 74 fig 2% Erythranthe 1000 bp
guttata 1) EryFCA FIHE Nicotiana attenuata %) NiFCA-like 3 A #H L,
HA LR T B 5350 76% . 69% . 68% . 68%F1 68% (I 2).
22 BT OfFCA RBEBMENEEREZSM
ExPASy HClE 25 0 B % B . OFFCA 3R 1T AT 08 i RRMOE 200 PP [
PRI WW Z5F93R (181 2), HAR 3 7 Bt % 70.6 kD, FISSEMGE @1 478 OfFCA PCR £k B
512, OfFCA B FAANAAAEAR 5K, 40 2 A7 B 2 7R . OfFCA Figure 1 Electrophoretogram of OfFCA gene
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Figure 2 Comparative analysis of OfFCA protein sequence
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B KPE
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Figure 3 Tertiary structure prediction for OfFCA protein Figure 4 Phylogenetic tree based on OfFCA gene
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Figure 5 Flower bud differentiation period of Osmanthus fragrans ‘Yanhonggui’ under different temperature treatments
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Figure 6  Expression pattern of OfFCA in leaf and flower bud at different temperatures
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ZRR . TATRIK LA R R E 5 R Ak 68% LA (I 2) . Fi4h, OfFCA 3R 5K BEHIHAE OeFCA
HAREL Z R SiFCA X R i (K 4)
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