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Abstract: Photoperiod plays an important role in transformation from vegetative growth to reproductive growth in plants.
CONSTANS (CO), as a unique gene in the photoperiod pathway, responds to changes of day length to initiate flowering in the
plant. In this study, the expression level of FACONSTANS (FaCO) gene under long-day, short-day, continuous light and
continuous darkness conditions was analyzed by real-time quantitative PCR. We constructed the over-expression vector
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p1300-FaCO and infected into Arabidopsis thaliana by Agrobacterium-mediated method. We constructed the silencing vector
p1300-FaCO-RNAI and infected into Festuca arundinacea by Agrobacterium-mediated method. The expression of FaCO gene
was regulated by photoperiod. The over-expression of FaCO promoted flowering in wild type of Arabidopsis thaliana under
long day condition and rescued the late flowering phenotype in co-2 mutant of Arabidopsis thaliana. Silencing FaCO gene in
Festuca arundinacea by RNAi showed late-flowering phenotype or always kept in the vegetative growth stage. Our
understanding the function of FaCO in flowering regulation will help further understand biological function of this gene in

Festuca arundinacea.
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FaCO-R1 (10 pmol/L) 1 uL, ddH,0 6 pL. 7K A
HR AW EIRS, BT Latseba & PCR X
(TaKaRa PCR Thermal Cycler Dice Real Time
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LB T-DNA Repeat CaMV Terminator

LB T-DNA Repeat CaMV PolyA Signal

lac promoter

FaCONSTANS RNAI Seq F
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lac promoter

2xCaMV 358 Prol FaCONSTANS A hGFP *

Nos Terminator RB  T-DNA Repeat

FaCONSTANS RNAi Seq F

Nos PolyA RB T-DNA Repeat

1 FaCO FE%Fix (A) # RNAI (B) #ik T-DNA &R =E
Fig. 1 T-DNA structure of FaCO gene over expression vector (A) and RNAI vector (B).

*1 EAXHFRSY
Table 1 List of primers used in this study

Amplification sort Primer name Primer sequence (5'-3")
gRT-PCR FaCO-F1 GGTGTACTGCCACGCTGACT
FaCO-R1 GGCGGCATTCGAGCAC
Ubiquitin-conjugating UBI-F1 CACCTCGATCACCCACCTCT
UBI-R1 AGGGTCTCCGATAACCTCCA
Overexpression vector construction FaCO-F2 GCTCTAGAATGAACTCCAATTCAAACTGCAC
FaCO-R2 TGCATGCATTTAAAACCATGGAACGGTACTG
CO 5'UTR RNAI FaCO-F3 GCGAGCTCGGATCCGCTCCACACCCACACAGGT
FaCO-R3 GGGGTACCACTAGTGAACGAGGAGGCCTTGTG
CO CDS RNAI FaCO-F4 GCGAGCTCGGATCCTGGAAGGGGGAATAGTACCA
FaCO-R4 GGGGTACCACTAGTAAACCATGGAACGGTACTGTA
LOC_0s10g26060 Intron-F AGAGGGTAATTAAGCAAAAC
Intron-R AATCCTAACAATTGATTACGA
PCR verification of transgenic plants hpt-F TCCGGAGCCTCCGCTCGAAGTAG
hpt-R CTGAACTCACCGCGACGTCTGTC

FERIFE AR P 9 R BR A A DD 5, LA IE 1o F0 B ) 4 A
AR N & F e 5 s (B 1B), e
RNA T4t FaCO #ifk .,
1.2.4 pl300-FaCO #4LIUFE I+

P E AR pl300-FaCo i i i ik &
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BRI KRB R -RIFE RN LB HUME i 8 b (4 5%
FRIEE L, BT 28 CHEA T 4 h, BKBCARTE
P, FIH FaCO Jemig|#Fn 35S 1E 5| Wikt y
p1300-FaCoO FHYERFTFE PCR A& (K 1 A). #k
Pp1300-FaCO FHH: A AT 17 B v 21 5% A 25 mg/L JK
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KEZR M 50 mg/L RABE W 5 mL LB ik iAE 5=
FerpREFRIGAL 24 h (JREE A 28 °C #5334 220 r/min).
B AL AT (FeBi 1 0 50) FEREIS4 25 mg/L
PRREEZ 1 50 mg/L RAREEZ= 1 200 mL LB i iAL:
FEHRH LR 8-12 h (IR K 28 C, 4330 220 r/min).,
BT E.0PLF 5000 r/min ZE3E T 0 15 min, 3
VW, R VR A K A AT BRI U R T TR R
WA EEZ WP (MW E N 10 mmol/L
MgCl,, 10 mmol/L 2-(N-FEHEsk) 2. %%, 200 mmol/L
W T MR, 0.5% Hi%HE, pH 5.7). HHrAAR
WT FIZRAEAR co-2 AL BT, FHARFF IR IR IR
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TR K E S5 b, T S TR AR,
BEMVER TR MR 3 WK, SRIG ISR R Tl B e =
FF MO TR L, WIS @, 7-10 d
BRI, [Al— AL s Y i) i 8 . —4H
Je B T A A e R B AR IR I |, AR AY AT
i 20-30 d J5 AT 1L IR .

¥ FaCO 1y 5 2 It 2R 2% 1k &% 1L 3] & 41 15
GV3101 &z A4 i rh , A LB [E A4S 7 A 2
28 C T Hi5% 3d, BRI AP £ A7 25 mg/L KK
M 50 mg/L -RAREZ R AY 50 mL LB i ifsssRIt
B 14-16 ho B BECE T 2.001H 5 000 r/imin = i
TS0 15 min, Rl FVEWR, WERERSH. W
P25 B 2N A MR R 200 pmol/L B 2 188 T 7 il i
W, TESH 25 mg/L PRKEE 2 M 50 mg/L RARE
R IR TR AR IR i G 1 20 e IR A 2 2
30 min. BEAZ YL Y A AL SR RS 2 K IR AR L
S IEAC, AR, BB EEEATE R
HBEFRIE b, % 25 CHEEFE 3 d. But dnd
241, HICH/K PV 5-6 K. A& 200 mg/L FF
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U 2 IR R B L AL, R B LA R AL AR
BRI 53 5 3 R Rt RERE AR 10 6 A0 .
1 SEEF O E i PCR 43 HT% 3k R R A 263k, iR
BWhkBM 121 /M1.2.2,

2 HERSAM

21 BE¥F FaCo HEEZHM

FoF3F FaCO LA 5841 cDNA 741, 4K
N 1557 bp, HESEASGH 376 PEIERM,
GenBank &35 8 GU214996, FLH LM H 2 4
SRR TR LANE AR (B 2).

22 BFEF FaCOo ERARED

TEK H BRI H B PR R, 6 R R
JE FaCO & 1 MM Bl R s s g, K
HBRAF T FaCO ik [H Y 35 i W 7E A L RE B H
B (ZT12), %6 H BELE T FaCO LR % 3h g
FERRG L (ZT16), (K H BB F R Rk
U PE T H BRAR R R RIAIERL 4 h, 29 1-2 £
(B 3A) . HFELGRRAFF SR T, BN

Exonl Intron Exon2 CCT

1 bp 771 bp 1840bp 2199 bp

2 FaCO EE#I%H
Fig. 2 The structure of FaCO gene.
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Fig. 3 FaCO gene transcript level of tall fescue leaves under long days, short days, continuous light ans continuous darkness

conditions.
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Phenotype of transgenic FaCONSTAN Arabidopsis thaliana. (A) Flowering phenotypes of 35S::

FaCONSTAN/WT, WT and 35S::FaCO/co-2 in Arabidopsis thaliana under long day condition. (B) Days to flowering in
Arabidopsis thaliana under long day and short day conditions. (C) Numbers of rosette leaves when Arabidopsis thaliana
was flowering under long day and short day conditions. * and ** represented significant differences (P<0.05) and very
significant differences (P<0.01) in WT and transgenic plants, respectively.
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TFERILRIARG ST A L H B $E AT 13 d, 3
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Mr, REEESLNIFE I FaCO JE[H ik B 1w
TP AR, HR Tk B i RAE T A 2 BF A= 7 Y 20 %
Pk (1 5B), X i W 1% A R (R Bl oh B A ik 2
PRFEAR AR R4

2.4 RNA THIRENSFF FaCO ERE I 1

F 5 FaCO RNA T # iR Ak s -5 Fi bk
FIFH hpt 2 K5 BE IR RR JEA T PCR G, & PR
EEIL DR RA B2 4500, T B AR FUAR AR A B
% (K1 6C), dE—2 oMk 3 i -3 FaCO
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Fig. 5 PCR detection and transcript level of FaCO gene in leaves of transgenic Arabidopsis thaliana. (A) PCR
detection of hpt gene in leaves of transgenic Arabidopsis thaliana. (B) Analysis of FaCO transcript level in leaves of
transgenic Arabidopsis thaliana. * and ** represented significant differences (P<0.05)and very significant differences

(P<0.01)in WT and transgenic plants, respectively.
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Fig. 6 Phenotype of transgenic tall fescue and analysis of FaCO transcript level in leaves. (A) Phenotypes of wild type
and transgenic tall fescue. (B) Height of wild type and transgenic tall fescues. (C) PCR detection of hpt gene in leaves of
transgenic tall fescue. (D) Analysis of FaCO transcript level in leaves of transgenic tall fescue. * and ** represented
significant differences (P<0.05)and very significant differences (P<0.01)in WT and transgenic plants, respectively.
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