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Abstract: Flowering is a critical transitional stage during plant growth and development, and is closely related to seed
production and crop yield. The flowering transition is regulated by complex genetic networks, whereas many flowering-related
genes generate multiple transcripts through alternative splicing to regulate flowering time. This paper summarizes the
molecular mechanisms of alternative splicing in regulating plant flowering from several perspectives, future research
directions are also envisioned.
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PR E T E R M A A KA, X
—KBEHEZINZME RS, FIaRE . St
FOMERG R U S RAF S . BRITHEENTE
AL A TR IEAR 5 R T RELE 55 K T T 5
JE KSR TR o fn g A g I R R e
LA SR T SRR R, T AR B
TETF AR b HoA B O AT AR By e i &
A PARE DL, B A R T T 2D 61%
PN & TR AR ] AR B 52, 77 A 2 Fh
AR KL I REA R A8 S A0, Al KRG 1
TESREEE A SR

AT AR B4 PR BN [R5 A6 55, DT 2E 24~
MRNA 5t ik, al ATy X H 2. 4
WP BEIEK (Exon skipping). W& T (Intron
retaining) . H. ¥ A F 574 (Mutually exclusive
exons). A[ZE 5uiBY4E{ s (Alternative 5'splice
site) M AT AF 3" BY 2 &5 (Alternative 3’ splice
site){®l, Hirb, P TR B O LA AT AR 4 7 5L
A S B 4 W] R 2 S BUE T4 B R 2 e R A AR
b, Bl Ao Re Y A B e 4 LBk, LAk,
BTN &R 3ak 5 ] A8 55 2 55 1 fhd
%, &5l AR &k %7 (Premature
termination codon, PTC), T 1 i85 1 K i A4 5l G
X FEAE (Nonsense-mediated mRNA decay, NMD).,
Fhh, T B BT s T S, AT kKA
AR AR e DO, ik, Ak TR
SRR AR A TR A E LR, S A TR A
FEER LA 4
1 REERFLFTIREERABIN

) AR R B BRI B B AR I A
filt & FF4EY . Flowering Locus T (FT) /£ R ifE £
TR SR LTRSS FT EHEBIETR S
W iz 454 2 11 (Phosphatidylethanolamine-binding
protein, PEBP) ZKWEM—1~4r32, EAEAYI T
JELRSYF . FT EATEM &85, B hkE R4

http://journals.im.ac.cn/cjbcn

HEANZE RSy 4 (Shoot apical meristem
SAM), Y5 14-3-3 % [ i A P 52 & R hi sk (Basic
leucine zipper, bZIP) #%5¢[H+ flowering locus
D(FD)MI HAEH], WS, FT-FD &H & 1kRE
R dhiF £ MADS &L (641 APETALAL .
FRUITFULL F1 SUPPRESSOR OF OVEREXPRESSION
OF CONSTANS 1) i3k, MImfe st T AL FiE s
HEEM,

TE B WA 4 — B %5 A B Brachypodium
distachyon H g FT M Al AL FT1 #1 FT2,
Horp FT2 HAAE IR AN [F] r] AR BY 20K FT20
I FT28, EATRENS U [FJE 45 FFAE T [B] . 8 124544
By HT N, FT2B 2 5y EIAGE T PEBP 254
B (FT2 19 N s IX k), T3 2R T 3245 14 3l i AR
XKINGE. FT2p Afiel 14-3-3 %M. FD EHME
e, (B4R 5 FT2a, FTL EMA BN, W
TR RIK FT20 SEUE SRR . R
His SR, TEMEFIL FT28 MR LI bk R hIFE
FO R P 4R M R, FT2B NMERRE S
FD 5} 14-3-3 FEH H.AE, i 5 FT2a JEUE S,
VB — PPl 75 4 05 T FT2a 55 FD Al
14-3-3 AWML A, Nl T oRetEE &0
FiktE, WHITE. Y FT28 #idsSPEmiRs,
FFAEM I ¥ VERNALIZATIONL (VRN1) f¥3%ik
W E T I, FT2p B3 Mm 52 Ak
VA FEAESE R ik K P AL A]

) FH 52 ) 5 R A W B N (Quantitative
real-time polymerase chain reaction, gRT-PCR) 43
BrRIL, AR E LR FT20 1 FT28
1) SR AT ER 233 W T i, ELRE A R B AE IS (1
K FT2a [t FT28 34, FT2B/FT20 F F H{H
BT UL FT28 F5 st ATEHIAR 19 211 1)
MEFRARKMPEER, M FT2a #ATE R
WA AR A K P e S T R FT2 E i
ISR B IR R FT2a 5 FT28 ML
B, FT BB W IR E I & B (5 5 5 A BT IE T
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Az

Xia S HR T 73 AT FCAE T e 250 A e 2 4 o G
(4 403 ¥ R BB e SR ALE R, R IR 1 T e
SZOCRBEART T, FT 225 G S S®REN
KEEFEIN o 8-10 AFAEJTAE MY iy TUAE 1 HA 4 5 1Y
B FT st i 3-5 4FAEFF LM R 2
THBKLT 6 bp MBS FT # AN fim FT
F% 3 Fof ] 22 B 4 T B 2 S BUE TR o LA 1~ 2 [
TFAERF R 22 5, B — PSRRI .

2 FHEBEIRFEETIRE &

2.1 FCA #1 COOLAIR A[ 25 574%

AR, RADRMIF A 535 A TR B 58 g
B4y FHLTIBEZE o AR, B PRI I 5 1 7k
NIRRT RE SR R A E R R E, S
PRI, i an 25 A PR 58 .45 . PR I B 1) U8
s A 5| JF A6 3 N kAR AT AR B . PR T
Flowering Control Locus A (FCA) &2 — MR
WEIF, THESS miR172 [EER MR
Ak, BIRGIT FCA =4 24l AR By Hk . 4 23 C
TR FCA hREME R K E A LLTE 16 CTHE R
Fug, HaEslk miR172 MR EM SiEmRk
B, PIEEIT miR172 i@ 2 = fil # AR 5L [N COOLAIR
HyFIk, BRI AL Hil 2L ] Flowering Locus
C (FLC). FLC fEHfbisid i & o085 E,
J&F MADS &% 5%H¥; COOLAIR &k H FLC
LA B K 1 AE i 5 X RNAREL sk | g o
COOLAIR (1) R A5 5 43 1 5 A7 i BEARCORPE , B REP
A W2k COOLAIR 2814k, B4 & 11 F FLC 3
R B (8 L& F 6, 1 28) FIam i 245
B R, M)W Hi, HA R
TR AL AE IRy 125 COOLAIR #5374 5 FLC #HIAH
X MZ T, 1125 COOLAIR 34 FLC &
FRKFHE R,

22 FLM A[ZELEI#ES FLM-SVP #3
FLOWERING LOCUS M (FLM) X % K

&: 010-64807509

MADS AFFECTING FLOWERING 1 (MAF1), /&
— MADS &5t H+, ©Z 5ROt EER,
GERTT AL O IR 4, RS S 2 fn ] BR A
FLM KR TETIREVE? filiF o &3, $UrS
¥ FLM RS8R e R0k BT 4 77 A 2 AN ] 1Y e it
A FLM-a,FLM-B .FLM-y il FLM-5. - FLM-o,
M FLM-y AN B A FF AL DIRE  FLM BE£E 55 4
J5 G S AR R IR EE T 259 NMD A2 PR
i, T AN K R B BRI B T AR ) R P

FLM A4S BY B2 RBR T BEHE NMD ik (2R ff 2
Gb, IBAELE ST AR oy HAE 7 T IR
fE. #UH§IF FLM H1 SHORT VEGETATIVE PHASE
(SVP) 2 HiRMIF ez, ek EEAEIE
TR AL . A58 48 2 J5 BRS04 1 B 1)
AR AR, LRI IF FLM B AT AS BT 4
FLM-B FI FLM-8 J& HA DhRe iy EZIE A, 437
WIS S = ANE T S AMIR, TR
PRI 20 TR R T T AR B IR ThREAR
[, Hr FLM-B AFFEMS -, 1 FLM-8 Sy
HEE TP FLM-B. FLM-3 321k fE 5 SVP 2 [
PSS, Hih FLM-8/SVP & 4145 = DNA
ZE AR SR R, BT SVP B
FT LR s PSS G RE I BRAK. S940, 7E flm 28
ke, SVP 5 FT EH AR BIESE SRt s
M U] FLM f2iE T SVP 5 FT B 145
A,

£ 16 CHIXTEALEE T, FLM-B BIR:ARRY %R
BKFH R, FLM-B/ISVP il SVP/SVP & &)k +
S, TORITERES T (B4 SOCL Hl FT)i#
K, MHIFAE. MR, 78 27 CHIXNHEIRE T K
HET FLM-8 874K, JfY5 FLM-p M HZES,
FLM-3/SVP &5 h 4 , e F M 1 FLM-B/
SVP ({8, MR e (& )P,
AR FLM-6 Wy SRR, HERE TR
R, 5 A R 0 PR BLH O A
P4 3 FIH CRISPR/Cas9 44 A
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Fig. 1 Regulatory mechanism of FLM alternative splicing in flowering time control® 2,

SE MR FLM-B #l FLM-6 f 4 S 57, 72 4F
U Fik FLM-B 5 FLM-6 ¥ Ak 212, 1
ik FLM-B (JC FLM-6 3&ik) B9 AR KPR R T AL AT
R MAU™A FLM-6 (G FLM-B #38) Mtk R 2
FIFAERL SRR FLM-B REGSIN I TFAE , PiFh o2
& FLM-B/FLM-§ [ L A5 mT 9815 FF AR R[], 932 35
3R S 2],

UEAh, sl AR FF S ER ™ A B FRR RNA
(Circular RNA, CircRNA), -t J /Ay a] A48 5 422 ()
Y. CircRNA TEAHYAE KA & & 4% vl 1 24
o L &P . FLM-p circRNA EHA Y5 FLM-B
MRNA AL IR EE AR FA 18K, 1% circRNA /]
TEARIE T PR R FLM-B & ([P,

http://journals.im.ac.cn/cjbcn

2.3 MAF2 AT 514%F1 MAF2-SVP fE#E X
MADS AFFECTING FLOWERING 2 (MAF2)
5 FLM %I MADS &+, W3
S AR AT AR B RS . BLEEIT MAR2 W] 7
A3 FhET RE{K . MAF2varl . MAF2var2 #i
MAF2var5, 2 MAF2varl &8I H T MAF2 (1) 3
BE AR, EEKRKRETHERRERL,
MAF2varl 5 SVP JEiZE A & A9, il T £ 128,
PIRIT MAF2var2 SR IRAE AL =il S T i 5%
ik, ERNETFREERLS, SARITML L%
51 PTC. 1 MAF2var2 7= A& it i Je & 1 /b —
BB KA S A C I, T K 3. C iz A
[7] 5 5 S5 U8 SR R A IR AR O
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MAF2var2 #8 & 1A RE 5 SVP 455 T8 sl
AW MAF2 9 55 — A 8 2 57 # 8 (K 2
MAF2var5, ‘& REBES S5 6 M4 5 1518 PTCBY,
JRAERIREIT MAF2vars 1255 K BA% H -k
X PR i B A AL AT SR BEURG, {H MAF2vars &
BEfE 5 SVP I EA/EHIBY. LAk, IR T MAF2vars
HRIEFEOTHEIR T, 15 MAF2var5 5 FLM 1
WFEgHEY SVP HAE, XWHES FLM-5 &1/
em R,

25 AT, 7E FLC 433 ERJLASELEL (Ban
FLM. MAR)ESSIRBGREA G, BT EE" 4
AN TR, 5 SVP B A H S EEH . fEA
R A ST, X e n] AR BT R i 235 AT L
B B 225 #lin, MAF2-SVP il FLM-SVP
PRI AR 38 TR B TR B, BT R
FFAE R A1)

2.4 RESERYH b AT geE AR

TEFFAETAEE IR BE A 5 (0 W] 78 5 422 F 3
HARBRF LI X el 1 AR, ki s
YRR AR N EZEESES . flan, e
7% INDETERMINATED DOMAIN 14 (IDD14) %
SR PRl -2 ek FEE AR 1 1T AR BT RZ ), R TE A AR
RN A FER M, oKk G SRER SR
ZIAMIE G, ATRES R TF AR50 %4508 o)
— ARG ), FE ) T EE VR B el B i
R N R AR B RS R e H AT A — L
T8 B TR TP B R R R
LI m L AR E R BOLIR, BEEMRM TR
HRMGIREER . APTREA, ARSI T &1
HEA: BT AL OB Z L (Phytochrome far-
red light, Pfr) midETEPEGRLA R £ (Phytochrome
red light, Pr) %%k, GBI IR Al REAEZELTE
AR e PR BT 10 R T L, IR ok R
W, B T R AR 3 R Al 3 T AR BY R TR AL Z A,
FLA AR 8545 1) — 2 R -t ] R AR ] A% B 42 )
FEIAE

&: 010-64807509

3 JE %7 CONSTANS &y 7 & 848 %
Frib# %

31 COMRAERHEIET(REEIER

R ST 1Ei& 44 4 , CONSTANS (CO)
VERITF IR AT FT MR A, (TR,
WX 454 H A (FLAVIN-BINDING KELCH
REPEAT F-BOX 1,FKF1) #I GIGANTEA (GI) f
ERK H B (Long days, LDs)FAk4EHEAN, H
A FANBELE R H IR (Short days, SDs) T &R,
FKF1-GlI E& 9% CO fIBHiEY) CYFLING DOF
FACTOR 1 (CDF1) HAMGI/ER, MimikS CO
FEAE LDs ik, COBR T Z 34k i 2 4h,
CO HIgmtaE At 2% 3 BliF A s 1t co & A
PIRRE PR —4] E3 {Z R LMY, SRBBIE
MW AF 1 (High expression of osmotically responsive
genel, HOSL)RETEIRfilA CO MREMmET, [FIHE
AR T 1 (Constitutive photomorphogenesis
1, COPl) {8SKIH] CO WIM%f# . H4h, FKFL ¥
WOLE BBz R EAMHAR G, LIgsR CO
ROk, DT R O e

CO R & AE VLB 45, 774 2 FhBTHEAK
AT 52 8 R 194K COo Rl C A i ke 2 ik A J A4
CcopBI, 4K COa f27 B-box (BBX) FI CCT &5
P3G R COB WIEk/ CCT 45444, DNA
Wy B, COB FE AL & —TE COa AN
FERIN &, UL CO ML N & F 1%
BN G, It H ARS8 NMD &2 B9, co By
A A () 720 Jf 7 37 2 R, COa Fll COP %% sty ]
BT AT, TERE RS 58 FIRL )2 't HAMG I
¥R, COa. COP BYHAM AT AHEAEN, &
A St N A - Nl
3.2 FXEHEAIBIE CO M TEZES I EFEET

P 2K COa MERXSRFIFIE, 24
M, AR COp M BMIER AL, X5 CO ft
B T G A AR bR g AR, 546, 24 cop 5
COaq J: IR}, COo X FFIETE T ML HEVE FH 252

B<: cjb@im.ac.cn



2996 ISSN 1000-3061 CN 11-1998/Q =¥ T #2244k  Chin J Biotech

FIPHAS, W COB J& COa fy3x 4k il 40
[, FTJ& CO ¥t TR E#E HAR, Ml
WA CO SR HA RS B+ FT 3R
B 5 AN, CO ibfg — SR RN T RA,
45 I DNA 2 8] 1454 f e s B2 o,
PIFG T COa BYH AT 5 20 F 11 sl 21 28 AH G 2R
F (Histone-or heme-associated proteins , HAP)
HAPSA H 5k FIE 1K, JF454G DNA; 4
M COB NHHENELE S, (HEW S COu 454,
M COa-HAPSA —HAKMITE Y, Hk,
COB 5 COa HAM B a4+, 7EHIILE DNA L
HIE T % COa M R4, MIMFENR CO WM. H
T COB 5 COa HRIXA LT COu MY TE HE
77, B COB AR5 COa 4% s i 1 v 144

A2, SEIRIIE S A 5 CO A A% B Hz AR JCHk
We? JITHIWEI L B R+ COPB MRIRAEHY 3R COu
5[ fi i HOS1 F1 COPL RYAH A, EH0 T H
S5 REAEN FKFL A EA/ER; W H COB A5
E3 A AR AR, HOS1 #157 1K 1 CO Fefi, i
COP1 NIFE SR IA] () CO F&f. R, 7EH KR
AT, BlRJT COB R EA A T3 COu A
FasE ML, COB /b T COa 5 FKF1 HyAH H A,
M8 LDs b330 CO TEFEm I HA Fa s 1B,

CO J& T BBX 4k F450%, msr A 32 4~
BBX i i1, HEdRiE, 7E45H 5 COo i COp #
LB HAL BBX 5 3H Fh S 5T s, wy
7~ CO BEFEME BT 2 5% i WA AL VR ¥ 40 5C . CO i
PR A R R Fm ST, MiE Co H
SRAVEBEM T, AW E K 2K
CO By H:A M C AU 1 CO BT HEADY, it
UL, CO WIS B IR MR AFAE T 2R, IFK
O R B AR T T A

4 WEFETFHEFFLEE FLC fo FLM

MRNA Y FTA BT 32 i By Ak, By ik
B4R UL, U2, U4, U5 Fil U6 4 iy R
HEEShSMEHEZEEAZ G (Small nuclear

http://journals.im.ac.cn/cjbcn

ribonucleoprotein particle, snRNP)™. ¢ 821
%5—3, ULsnRNP 1 U2snRNP £ 5 8747 5530
1, et T, Ul snRNP F1 U2 snRNP i i [
T (U2 auxiliary factor, U2AF) 25151 71y
5 3B R0 5 5 1 A U2AF i B 24
J: B/INIEE U2AF35 FE A A U2AF6518, H
A MR IT . B . EOR KR %
U2AF35 Fl U2AF65 (1] 295170 5T i 2 0,
AT T4 T — e gy, E A Tl R 3 9 AT
& mRNA {87528 1 845 FFAE N F FLC . FLM.

4.1 BIEEFIAT FLC MBI

FLC J& T MADS &% sk [+, B H FIF-1E
WA AR AR R EZ TR ER . FLC
B A PIHIPI R IT LR AT (B4 FT A1 SOC1)
MFiE. Hitk, FLC MZRIKFEFEXN TR T e
FRENEE KT I e E P, mRNA
A S HE R R FLC Rk 3y P, 7E 4l
IF FLC 87 b B R UL ST 1. fldn,
FEHAT ARG I+ AL S AR IR e i, Mahrez 55 455
T BRR2a %5 FE[A, EXF USSnRNP (1) 5 #2815
AT B3 BRR2 2R 1 7E LR A M v s R T
PIE T BRR2a FEHLEAEY 218800 1z Rk, £
HH GIFIEIEIN FLC B A i 1 9 41530,

AT L BRI+ AtU2AF65a F1 AtU2AF65h
5 FLC Wik mRNA (8744 B0 8¢
AtU2AF65a il AtU2AF65b # 14 5l RF s A1)
U2AF65 [f] i . AtU2AF65a 11 AtU2AF65b L) fig
R B GE AR A T FIR M AL FIRAE T HLAE S
AR PR FLC MR RLYa M By B A iR . (H2,
& atu2af65a Fil atu2af65b 7€ 728 A 2 i) it #1785
B R 22 S B ], AtU2AF65a il
AtU2AF65b 7] LITR A FLC BUARTR N & 1 X 22
] B4 9 53 atu2af65a il atu2af65b 28 725 {4 1)
FLC mRNA KT m s bk, dE— b a5 R,
fE atu2af65b ZARKRAZERH, FLC AT F 1
6 HYLR ARG R, DTS BOX L8 N & 1 BT AL
KA L FLC mRNA 7K R0
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SNW/Ski M EAEHEF (SNW/Ski-interacting
protein, SKIP) fEh—FP#% 85 #2 A+, Al
P T 0 B s T 2 W s T ),
TRiE, FIEFERSHT, BHEET SKIP %
AR AT mMRNA B9 BT . ThEge iy skip-1
ZRASKTE LD F1 SD 4/ TR RAE . F5h,
AT skip-1 RESSFHZHHBELTRE, 4
TR . T/, R E ”%“*Hﬁl%”’“
KB R R, SKIP-1 B9 24
il FLC. MAF1, MAF4 fil MAF5 {235, MM
R AT (fFldn SOC1. FT Fil TWIN
SISTER OF FT (TSF)) %k, SEIFEHEATEE,
B2, BRI SKIP JEARSEHIESY M FLC Ak
MRNA P BT HZ, 1238 2o 5 A 8] 2 5 X5 FLC
FEE LRI IR WA KB, skip-1 58
& 2 ¥% B SERRATED LEAVES AND EARLY
FLOWERING (SEF) HifA mRNA By8kfs, T
W& THE, SEEE SEF mRNA /KRR
1M H A SEF mRNA &5 3 [/ F Ik & ff FLC \MAF4
M MAFS 1282806, e Ja s 46, t b,

S'UTR _EX1 EX2 E£X3
INI IN2
]

Splicing

S'UTR EX1 EX2  EX3 _ EX4 3'UTR/ \S’UTR EX1 NI _EX2 _EX3 _ EX4  3'UTR T
I -

/

SEF mature mRNA \

SWRI1-C Q&

©
&

M@MM l

V V V
FLC/MAF genc ATG

024z

-~ Splicing -
~ factor -

SEF IN1 retention isoform

FLC/MAF gene

PHOTOPERIOD-INDEPENDENT EARLY FLOWERING
1 (PIE1). ACTIN-RELATED PROTEIN 6 (ARP6) A

SEF (HP SWR1 chromatin remodeling complex
SWR1-C AHREN) RAEZ JF4FE FLC. MAF4
Fl MAFS JERTTER, $RIPTFE (B 2)P0,

AL, SKIP JE5 SEF Pre-mRNA Y5742 520
BEAAAAT 5, SEF H 12 SWR1-C 1)— 41 AL
B4y, SEF BEKGLHE 1 H2A 520y H2A.Z, Mifif
FRAE AR AL /IMA . SWR1-C J27E 3 M E (FLC.
MAF4 1 MAF5) ZE4E H2A.Z i b8, HRTE
JFR T KA % FLC Fl MAF 2 WList (A6 115
145 DNA WAL, dAEH AL, oM. 3
ZEpmYea FESEO . BRI H2AZ IERTE
FLC. MAF4 il MAF5 Qe fit e MBI, i
T RN I IR R TFAER . BRI SKIP A
GRS SR FRVER, Y FLC Al MAF 3%
RIFRE I AER ], i HE HA 3 S s
BVE o fln, SKIP RE i 1 ¥ £ P 5y 5 F1

POLYMERASE-ASSOCIATED FACTOR 1 (PAF1)
AR MAFL 32307

IN3 EX4

3'UTR
[

SEF pre-mRNA

Interaction

J 9 PAF1 complex <—

Delay flowering?

Regulate

N2 VA g

MAF1

2 £F SEF WA KAT FLC HHLHC

Fig. 2 Regulatory mechanism of FLC in flowering time control based on SEF alternative splicing

&: 010-64807509
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42 BIEREFIET FLM AT L5

PIFGIF FLM (MAFL) K [R) Z8 P4 s vl i
PITAERERPLR A AR, ARic &0
— B E BTN T2 5 FLM il MAF 0] 28 3 4% |
PRAEIEAE R i, #im5T ARABIDOPSIS SF1
HOMOLOG (AtSF1) i #4545 FLM A
W P 2 T 2N 5 FLM 8742054 AtSFL 28 1
H7A RNA B3 F (RNA recognition motif,
RRM), RRM Z5i#e s rf i 2845 ol LLsE - FLM-B
AARB ;. FEBRR RRM Z5H30 AtSFL 2848 {4
H, FLM-B BYF2 (K-l SVP ik 24 i 28 A
ASF1 1) RRM S5 43 25 2 AN e 45 2 B s )l
Gl IR

Bk AtSF1 Z4h, IR IT AtU2AF65a/b K1t
%15 FLM Ml MAF Ryal 2885300 R R v 48
AtU2AF65b 2 75 76 i BT 16 R 95 vh B 15 AR
M, (HEEREARIRE T, SR AtU2AF65a
i 3 gy 2 ). BT AtU2AF65a REHEIIFRIE
JRIETE FLM 1 MAF fry ] 28 4 it — i /%9,
IR IT AtU2AF65a 1 fE 78 24 2 R MEIE B 45 A B
(Polypyrimidine tract binding protein, PTB), 3& 5%
il FLM A] 28 B EEA ) H3K36me3-MRG15-PTB & &
Py . AR, IRJT AtU2AF65a fE
Wi 7 i 8 AR kT BY B2 K 3 AN AN R B I A
AtU2AF65a [ BY 432 1 4 1t 5] 1B 28 11 A0 o 1 % it
G1 (Cyclin-dependent kinase 1, CDKG1) il
CDKGL J&—Fl & RS JJF IR 1 o 7E48 1 A5
BT e A R s 2, S TR RSZ33 B
VESETTE BLAE R BE , XL AR T 22 CDKGL &
5 IOOOT] o W A R UL O b 0 LR O
AtU2AF65a 1Y 3 Flr &Y, Bl H: mRNA1-3.7¢ 12 'C
i, 1% mRNAL 3 B 5 5, M 7E 27 CHYT, % mRNA2
Il mRNA3 /KB ER . Ry CDKGL
fE AtU2AF65a Bi#EfE A . 7EEEIRIET,
AtU2AF65a ) mRNA2 1 mRNA3 & &85, U
BIEATAT BE AR 20 NMD AR A . BT Ae =2 1Y

http://journals.im.ac.cn/cjbcn

J&, EANTAT e B — L B, Y FLM
fig ] A e 0067

CDKG1 72 i EAH R A B S ke
RV, BN, AERFA AR ST R T
PRI AN A 9 CDKGL R, 43515 1 {5 B8 Al
BRI F 1 FE R CDKGIL Ml CDKGLS A5 5 A8
CDKG1S @/ %€ Fif5 5 NG A IR/ 22 Z IR = %
Arg/Ser-rich (RS) Ik, A]47 T 2 MaAZ A4 H B
i CDKGLL g o T 2m i a% 8 i ik CDKGAL
5 S A, T 2 L CDKGAS 286 i, k4t
CDKG1 fyr] 28845 CDKG2 #1CYCL1 (CYCLINL1)
VAT, DA AR B AR, S35k, CDKG2 &
FFEAE AT E 7Y, CYCLL & CDKG1 il CDKG2
Y [ P A0 R R A . TERGRIRE (27 C) T,
cdkg2 cycll A7 2 B E M CDKG1S fy& %,
KHit, M CDKG2, CYCL1 #| FLM il MAF 1] g
23 WG S I, DT iy P45 T R ) 722 Ak I
T AT AR B R T AL

25 FAAI, B4E CDKG2 I CYCLL 23k
CDKG1 WAl A8 57 4% , 7 A R4k CDKGIL
f 55 MKk CDKG1S, 7ERIE T L) CDKGIL K 3,
MR T R i CDKGLS &3 in. 485 CDKGL (1)
PN AE M R 2 S 5 AtU2AF65a AJ 28 5 432 77 4 34
K, AtU2AF65a 281K 1 (AtU2AF65a.1) TEAK I
N i FS AL, 1 AtU2AF65a.2 F1 AtU2AF65a.3
e T 5 £ S . AtU2AF65a.1 7E A Ik
) FLM-B LRI By gz 2 /EH . MELZ T,
AtU2AF65a.2/3 i {2 i AE DI REME Y FLM 874 (X
ST R L NMD 2R f#). FLM-B 5
SVP HHH AR FT A1 SOCL %51 48 3 [H iy 3
ik, HETEEARTE T R E R . b iaRe, By
PR B TR BT, A Sl RAE R, AN
[7i) B A 1) 7™ A A AR A P R AR A5

5 RERGARMALETHLEETH#

TR T AL AT T B, G B MiAE



ISRV I iyt by baged: ol D Elbeid =2 2999

TP IR EEIE N R A AR, Blund &N
HI ARG T B R T s g b 2 R
RER BT AT e A R 2R
S 1 TFAE V835 I FLM, FLM FE & IR E T &
S NE S A, fEdE FT &5t B R
TR T YL =G HGE, BET S
FITifs & i 22 5 BT 5L 9 A9 H3K36me3 ik 2R &
AKOE ) R B R H3K36me3 15 4 S8

RFEAHAKN FRZER054%, TREEiE T “H3K36me3-

(Morf related gene, MRG)-3 Mg o 45 4 Ye (0 ki -
TPl S MRG & IE M & i
Bogs, sl SAEN HA Bt OB B
MYST F &1 (MYST family proteins, MYST)
M 20 E H 2 E5 7 HISTONE ACETYLTRANS
FERASE OF THE MYST FAMILY 1 (HAM1) #i
HAM?2 (40 5 4F FHR 5 H3K4me3/H3K36me3, M
111 9855 R ek 4™ Sl g 3% e T - e
EL, fuFE FLM . MAF2 ., PSEUDO-RESPONSE
REGULATOR 3 (PRR3)H1 PRR7. ‘&A1 b T 44 =
WEE I B 2% S Y% FLM 5 MAF2 4id R 7E
MU, IR EAE FLM B8R, SE N
T 2 WK EA PTC, JFHZF L XN FW
MRNA FE748 (NMD). [F i, iZ AR AN HA filil
FERThAE, B TR ALl AP

IR I+ H3K36me3 F 4125 1 H 3L 5 RS /i SET
DOMAIN GROUP 8 (SDG8) #1 SDG26 fli/%+.
TE R IT SDG R R AR f5 , FF AL KL R 7E FR B Ui
IR BT AR B 3 2z B T8 FIH SDG8 il
SDG26 W ELAE Rl ) kR 28 A8 5L R B . A T
FPARGEMRT S, MR E T S, XA
A R B IR O AR 3 PR A R AR B B A T B AR
b5 SRR PR I B AR, At =2 [] W AR iy
A WN 2SO Ui, IR ST
H3K36me3 34 Jii 5 AH 5L PR i) ml A8 BY 42 47 4 S
WMRBE R, TS 2, H3K36me3 2 S5iH R 4s
T TS S F AL IR (e B B B2, AT S

&: 010-64807509

JFAERFIA] o
L e J5AB M 5 M A6 R - T AR B 1 S [
FIARR TR, S xH e FT [R5
FTLL F FTL2 B90F5R R B, K H BSRd 255Y
Wi FTLL BRI AR B4 . AR ESA3 S W75
WK B BE S H3K4me3 454, Ml Y i
SRR FTLL 256 DR A8 f 2 Sy bt i K A o 780
S L SRAT B P B TR RNA 2R
A0 (RNAPIL) 196 B AE I %) BY 422 45 A7 1R
S, FEREYI, GRS ST RNAPIT
SEMPAE, SRR YR, RIS | SR A
YA K 2 A EA T, R 2, FTLL
B 76 SRACE A, 7E R A K B B ] AR B 32 5
PR A O ARG & B IHETT, FTL2 3Rk
I e AT A EAE RS ES43 EE YR
Uit A EAER#E— PS8 FTLL Sl
S ENIEE A Y

6 R&EH5RE

BAC R — AN AR B A R, P2 T
SR M 3 PR EE A RS S, RAERTAR BT,
AT A o AN [R) B AR A R LBy R 4 IR X
FAEESE B R 25 fln, IF5TF FLM )28
YA AN R FT2 S Bk 8T 0 =2 kB k5
SREREE IR R 2 A SEEI &R CO
BN BT 421K COa Fll COP 1 el HE— K A ]
i BE 2 & AR s A AR SR A IR IR AR
FCA (4 40 1 BB SR A 11 L9 A 28 1R B0, oy
DEUREA , AT AL R 4 v e B B i VR AL
M HAG SRR 22 5, Rl ReIC A B 2T
TR VR T I Bt BT R TR IR A S AR R

WATRIE R, T AGL18 HAT ] AR By %,
PR 2 ANBTREEAE M (2K AGL18a FIASID#
& AGL18B), ‘B2 Ja IR ], (HHKS
AR FIDLED AT 28BN i R IR AESE . S 41,
HAR FLM-6 YR e il TR E, (HE S8l Ir

. cjb@im.ac.cn



3000 ISSN 1000-3061 CN 11-1998/Q =¥ T #2244k  Chin J Biotech

SRR (A = e W VA D a1 i 5 7= 1 P 7
FLM-6 J& &5 Ay N A A EAEH, LU
Al Y FHORAR SETFAEFE AR W 7 HORS 40 169 - F- ML)
TTRAMFT

FT VE AL AT, Al R4 mT AR 8045, filn
FEARE R STE N FT20 A FT2B AN BT 214, A R
f4E&, miR156 Fll miR172 25 1T A[EIFEYIIFAE
PIAE IR B AR PR, AE T AR e 4l i rhn] S 41
REEWBER(ES . B mIRNA A0 HbREE 5%
YRt S LRI R oA 2 R B E o £
o THLHIPY. miR156-miR172 AR eI
AR . I8, mIRNA i SHEEHESERS
FT2 SEFEME BT A OCIR e ? B0 & S i BY
AR FT20 F1 FT2B M RIAF | B M
BRI B X EA AR .

AT AR B 32 52 B 42 [ 1 X SR LR e SR AR 1 22
ST REURACFE A | Xt LA AT I B
FEPTT FLC AR BY 3 A G BT 3 R Fop , B —A>
IR PSR a7 e N b RN = e 3 A T2 (S
TR . AR, AU AUESE
SRER, e BAR ST Ihhe. filan, 545y
BT/ SKIP B %5 SEF B9 pre-mRNA 254 LU
IR HAFIPERTH2. HT SEF 06 T FLC #%5%,
PRI TE skip ik i 78 58 A8 A v H G Spok P B I 45
ik, XEWTENTFHEIFEE AP REELHEE
AR IO, 2215 FLC JE PRI T 745 B4 422 10 5 43 1K)
TBR T SKIP, U2AF65, BRR2 Z 4, iR A Hifth—
SEBTHE A IR A R, I Hoak S 5y B2 5 7 2
ey B 48 55 DL S B S  N] AR BT HE (Y 43 AL
WARTHE

B 322 DR %o AT AR BY 422 (4 R P AL I E A A
XAEY, EfREGZ2 M ERKREFENIRERGS,
BY 32 PR 7 9 7 M 32 21 S FE PR B R 2 R N A 3 A% [T
RIVENT, A s AR5 a8 16 LA S BT #E 1R 2
S EIE R B O N ZE B Y LA A T S
FEACASCIE R n AR B 432, AR A BRIL=Z A1, 2 Ak
Wl R AL A 1 2 2 25t 2 5 A A8 B 42 1 3RO 4 7

http://journals.im.ac.cn/cjbcn

XA RAMTE . BEE WA B WA JE,
PR BAR M — AT, RIS AU B0
Pro A T RABIBEST, AL SEA A HLEL AT,
ek A BRIt BEORG B  m] A8 BTGRP R, L
U e] AR B4 ) Bh A A

REFERENCES

[1] Wang JW. Regulation of flowering time by the
miR156-mediated age pathway. J Exp Bot, 2014,
65(17): 4723-4730.

[2] Shim JS, Kubota A, Imaizumi T. Circadian clock and
photoperiodic flowering in Arabidopsis: CONSTANS
is a hub for signal integration. Plant Physiol, 2017,
173(1): 5-15.

[3] Wang HP, Pan JJ, Li Y, et al The
DELLA-CONSTANS transcription factor cascade
integrates gibberellic acid and photoperiod signaling
to regulate flowering. Plant Physiol, 2016, 172(1):
479-488.

[4] Eckardt NA. Alternative splicing and the control of
flowering time. Plant Cell, 2002, 14(4): 743-747.

[5] Kim HJ, Hyun Y, Park JY, et al. A genetic link
between cold responses and flowering time through
FVE in Arabidopsis thaliana. Nat Genet, 2004, 36(2):
167-171.

[6] Seo PJ, Park MJ, Lim MH, et al. A self-regulatory
circuit of CIRCADIAN CLOCK-ASSOCIATED1
underlies the circadian clock regulation of
temperature responses in Arabidopsis. Plant Cell,
2012, 24(6): 2427-2442.

[7] Marquez Y, Brown JWS, Simpson C, et al.
Transcriptome survey reveals increased complexity
of the alternative splicing landscape in Arabidopsis.
Genome Res, 2012, 22(6): 1184-1195.

[8] Pillmann H, Hatje K, Odronitz F, et al. Predicting
mutually exclusive spliced exons based on exon
length, splice site and reading frame conservation,
and exon sequence homology. BMC Bioinformatics,
2011, 12: 270, DOI: 10.1186/1471-2105-12-270.

[9] Kim E, Goren A, Ast G. Alternative splicing: current
perspectives. Bioessays, 2008, 30(1): 38-47.

[10] Kalyna M, Simpson CG, Syed NH, et al. Alternative
splicing and nonsense-mediated decay modulate



ISRV I iyt by baged: ol D Elbeid =2 3001

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

expression of important regulatory genes in
Arabidopsis. Nucleic Acids Res, 2012, 40(6):
2454-2469.

Yu S, Galvdo VC, Zhang YC, et al. Gibberellin
regulates the Arabidopsis floral transition through
miR156-targeted SQUAMOSA PROMOTER
BINDING-LIKE transcription factors. Plant Cell,
2012, 24(8): 3320-3332.

Jaeger KE, Wigge PA. FT protein acts as a
long-range signal in Arabidopsis. Curr Biol, 2007,
17(12): 1050-1054.

Taoka KI, Ohki I, Tsuji H, et al. 14-3-3 proteins act
as intracellular receptors for rice Hd3a florigen.
Nature, 2011, 476(7360): 332-335.

Qin ZR, Wu JJ, Geng SF, et al. Regulation of FT
splicing by an endogenous cue in temperate grasses.
Nat Commun, 2017, 8: 14320. DOl:
10.1038/ncomms14320.

Xia W, Liu R, Zhang J, et al. Alternative splicing of
flowering time gene FT is associated with halving of
time to flowering in coconut. Sci Rep, 2020, 10:
11640, DOI: 10.1038/s41598-020-68431-2.
Macknight R, Bancroft I, Page T, et al. FCA, a gene
controlling flowering time in Arabidopsis, encodes a
protein containing RNA-binding domains. Cell, 1997,
89(5): 737-745.

Jung JH, Seo PJ, Ahn JH, et al. Arabidopsis
RNA-binding protein FCA regulates microRNA172
processing in thermosensory flowering. J Biol Chem,
2012, 287(19): 16007-16016.

Sun QW, Csorba T, Skourti-Stathaki K, et al. R-Loop
stabilization represses antisense transcription at the
Arabidopsis FLC locus. Science, 2013, 340(6132):
619-621.
Swiezewski S, Liu FQ, Magusin A, et al
Cold-induced silencing by long antisense transcripts
of an Arabidopsis polycomb target. Nature, 2009,
462(7274): 799-802.

Balasubramanian S, Sureshkumar S, Lempe J, et al.
Potent induction of Arabidopsis thaliana flowering
by elevated growth temperature. PLoS Genet, 2006,

2(7): el06.
Sureshkumar S, Dent C, Seleznev A, et al
Nonsense-mediated mMRNA  decay  modulates

FLM-dependent thermosensory flowering response in

&: 010-64807509

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Arabidopsis. Nat Plants, 2016, 2(5): 16055. DOI:
10.1038/nplants.2016.55.

Lee JH, Ryu HS, Chung KS, et al. Regulation of
temperature-responsive flowering by MADS-Box
transcription  factor repressors. Science, 2013,
342(6158): 628-632.

Capovilla G, Symeonidi E, Wu R, et al. Contribution
of major FLM isoforms to temperature-dependent
flowering in Arabidopsis thaliana. J Exp Bot, 2017,
68(18): 5117-5127.

Lutz U, Nussbaumer T, Spannagl M, et al. Natural
haplotypes of FLM non-coding sequences fine-tune
flowering time in ambient spring temperatures in
Arabidopsis.  Elife, 2017, 6: e22114. DOI:
10.7554/elife.22114.

Lutz U, Posé D, Pfeifer M, et al. Modulation of
ambient  temperature-dependent  flowering in
Arabidopsis thaliana by natural variation of
FLOWERING LOCUS M. PLoS Genet, 2015, 11(10):
€1005588. DOI: 10.1371/journal.pgen.1005588.
Conn VM, Hugouvieux V, Nayak A, et al. A
circRNA from SEPALLATAS regulates splicing of its
cognate mRNA through R-loop formation. Nat Plants,
2017, 3: 17053. DOI: 10.1038/nplants.2017.53.

Cheng JP, Zhang Y, Li ZW, et al. A lariat-derived
circular RNA is required for plant development in
Arabidopsis. Sci China Life Sci, 2018, 61(2):
204-213.

Ratcliffe OJ, Kumimoto RW, Wong BJ, et al.
Analysis of the Arabidopsis MADS AFFECTING
FLOWERING gene family: MAF2 prevents
vernalization by short periods of cold. Plant Cell,
2003, 15(5): 1159-1169.

Yang YZ, Jack T. Defining subdomains of the K
domain important for protein-protein interactions of
plant MADS proteins. Plant Mol Biol, 2004, 55(1):
45-59.

Ma H, Yanofsky MF, Meyerowitz EM.
AGL1-AGL6, an Arabidopsis gene family with
similarity to floral homeotic and transcription factor
genes. Genes Dev, 1991, 5(3): 484-495.

Airoldi CA, McKay M, Davies B. MAF2 is regulated
by temperature-dependent splicing and represses
flowering at low temperatures in parallel with FLM.
PLoS ONE, 2015, 10(5): e0126516. DOI:

B<: cjb@im.ac.cn



3002 ISSN 1000-3061 CN 11-1998/Q =¥ T #2244k  Chin J Biotech

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

10.1371/journal.pone.0126516.

Seo PJ, Kim MJ, Ryu JY, et al. Two splice variants of
the IDD14 transcription factor competitively form
nonfunctional heterodimers which may regulate
starch metabolism. Nat Commun, 2011, 2: 303. DOI:
10.1038/ncomms1303.

Legris M, Klose C, Burgie ES, et al. Phytochrome B
integrates light and temperature signals in
Arabidopsis. Science, 2016, 354(6314): 897-900.
Shikata H, Hanada K, Ushijima T, et al. Phytochrome
controls alternative splicing to mediate light
responses in Arabidopsis. Proc Natl Acad Sci USA,
2014, 111(52): 18781-18786.

Sawa M, Nusinow DA, Kay SA, et al. FKF1 and
GIGANTEA complex formation is required for
day-length measurement in Arabidopsis. Science,
2007, 318(5848): 261-265.

Liu LJ, Zhang YC, Li QH, et al. COP1l-mediated
ubiquitination of CONSTANS is implicated in
cryptochrome regulation of flowering in Arabidopsis.
Plant Cell, 2008, 20(2): 292-306.

Lazaro A, Valverde F, Pifieiro M, et al. The
Arabidopsis E3 ubiquitin ligase HOS1 negatively
regulates CONSTANS the
photoperiodic control of flowering. Plant Cell, 2012,
24(3): 982-999.

Song YH, Lee I, Lee SY, et al. CONSTANS and
ASYMMETRIC LEAVES 1 complex is involved in
the induction of FLOWERING LOCUS T in
photoperiodic flowering in Arabidopsis. Plant J,
2012, 69(2): 332-342.

Gil KE, Park MJ, Lee HJ, et al. Alternative splicing
provides a proactive mechanism for the diurnal
CONSTANS dynamics in Arabidopsis photoperiodic
flowering. Plant J, 2017, 89(1): 128-140.

Wenkel S, Turck F, Singer K, et al. CONSTANS and
the CCAAT box binding complex share a
functionally important domain and interact to
regulate flowering of Arabidopsis. Plant Cell, 2006,
18(11): 2971-2984.

Samach A, Onouchi H, Gold SE, et al. Distinct roles
of CONSTANS target genes in reproductive
development of Arabidopsis. Science, 2000,
288(5471): 1613-1616.

Tiwari SB, Shen Y, Chang HC, et al. The flowering

abundance in

http://journals.im.ac.cn/cjbcn

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

time regulator CONSTANS is recruited to the
FLOWERING LOCUS T promoter via a unique
cis-element. New Phytol, 2010, 187(1): 57-66.

Wang CQ, Guthrie C, Sarmast MK, et al. BBX19
interacts with CONSTANS to repress FLOWERING
LOCUS T transcription, defining a flowering time
checkpoint in Arabidopsis. Plant Cell, 2014, 26(9):
3589-3602.

Matera AG, Wang ZF. A day in the life of the
spliceosome. Nat Rev Mol Cell Biol, 2014, 15(2):
108-121.

Shao CW, Yang B, Wu TB, et al. Mechanisms for
U2AF to define 3' splice sites and regulate alternative
splicing in the human genome. Nat Struct Mol Biol,
2014, 21(11): 997-1005.

Wang YY, Xiong F, Ren QP, et al. Regulation of
flowering transition by alternative splicing: the role
of the U2 auxiliary factor. J Exp Bot, 2020, 71(3):
751-758.

Domon C, Lorkovi¢ ZJ, Valcarcel J, et al. Multiple
forms of the U2 small nuclear ribonucleoprotein
auxiliary factor U2AF subunits expressed in higher
plants. J Biol Chem, 1998, 273(51): 34603-34610.
Wang BB, Brendel V. Molecular characterization and
phylogeny of U2AF35 homologs in plants. Plant
Physiol, 2006, 140(2): 624-636.

Jang YH, Park HY, Lee KC, et al. A homolog of
splicing factor SF1 is essential for development and
is involved in the alternative splicing of pre-mRNA
in Arabidopsis thaliana. Plant J, 2014, 78(4):
591-603.

Xiong F, Ren JJ, Yu Q, et al. AtU2AF65b functions
in abscisic acid mediated flowering via regulating the
precursor messenger RNA splicing of ABI5 and FLC
in Arabidopsis. New Phytol, 2019, 223(1): 277-292.
Whittaker C, Dean C. The FLC locus: a platform for
discoveries in epigenetics and adaptation. Annu Rev
Cell Dev Biol, 2017, 33: 555-575.

Hu GL, Hu ZL, Li Y, et al. A splicing site mutation
in BrpFLC1 and repressed expression of BrpFLC
genes are associated with the early flowering of
purple flowering stalk. Russ J Plant Physiol, 2011,
58(3): 431-438.

Mahrez W, Shin J, Mufioz-Viana R, et al. BRR2a
affects flowering time via FLC splicing. PLoS Genet,



ISRV I iyt by baged: ol D Elbeid =2 3003

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

2016, 12(4): €1005924. DOI: 10.1371/journal.pgen.1005924.
Park HY, Lee HT, Lee JH, et al. Arabidopsis
U2AF65 regulates flowering time and the growth of
pollen tubes. Front Plant Sci, 2019, 10: 569. DOI:
10.3389/fpls.2019.00569.

Wang XX, Wu FM, Xie QG, et al. SKIP is a
component of the spliceosome linking alternative
splicing and the circadian clock in Arabidopsis. Plant
Cell, 2012, 24(8): 3278-3295.

Cui ZB, Tong AZ, Huo YQ, et al. SKIP controls
flowering time via the alternative splicing of SEF
pre-mRNA in Arabidopsis. BMC Biol, 2017, 15(1):
80. DOI: 10.1186/s12915-017-0422-2.

Zhang X, Min JH, Huang P, et al. AtSKIP functions
as a mediator between cytokinin and light signaling
pathway in Arabidopsis thaliana. Plant Cell Rep,
2014, 33(3): 401-4009.

Noh YS, Amasino RM. PIEL, an ISWI family gene,
is required for FLC activation and floral repression in
Arabidopsis. Plant Cell, 2003, 15(7): 1671-1682.
Martin-Trillo M, Léarazo A, Poethig RS, et al.
EARLY IN SHORT DAYS 1 (ESD1) encodes
ACTIN-RELATED PROTEIN 6 (AtARP6), a
putative component of remodelling
complexes  that  positively  regulates FLC
accumulation in Arabidopsis. Development, 2006,
133(7): 1241-1252.

Choi K, Park C, Lee J, et al. Arabidopsis homologs of
components of the SWR1 complex regulate flowering
and plant development. Development, 2007, 134(10):
1931-1941.

Naftelberg S, Schor IE, Ast G, et al. Regulation of
alternative  splicing  through  coupling  with
transcription and chromatin structure. Annu Rev
Biochem, 2015, 84: 165-198.

Deal RB, Topp CN, McKinney EC, et al. Repression
of flowering in Arabidopsis requires activation of
FLOWERING LOCUS C expression by the histone
variant H2A.Z. Plant Cell, 2007, 19(1): 74-83.

Pajoro A, Severing E, Angenent GC, et al. Histone
H3 lysine 36 methylation affects temperature-induced
alternative splicing and flowering in plants. Genome Biol,
2017, 18: 102. DOI: 10.1186/513059-017-1235-X.

Lee KC, Jang YH, Kim SK, et al. RRM domain of
Arabidopsis splicing factor SF1 is important for

chromatin

&: 010-64807509

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

pre-mRNA splicing of a specific set of genes. Plant
Cell Rep, 2017, 36(7): 1083-1095.

Verhage L, Severing EI, Bucher J, et al
Splicing-related genes are alternatively spliced upon
changes in ambient temperatures in plants. PLoS

ONE, 2017, 12(3): €0172950. DOI:
10.1371/journal.pone.0172950.
Huang XY, Niu J, Sun MX, et al

CYCLIN-DEPENDENT KINASE G1 is associated
with the spliceosome to regulate CALLOSE
SYNTHASES splicing and pollen wall formation in
Arabidopsis. Plant Cell, 2013, 25(2): 637-648.

Zheng T, Nibau C, Phillips DW, et al. CDKG1
protein kinase is essential for synapsis and male
meiosis at high ambient temperature in Arabidopsis
thaliana. Proc Natl Acad Sci USA, 2014, 111(6):
2182-2187.
Cavallari The

N, Nibau C, Fuchs A, et al.

cyclin-dependent kinase G group defines a
thermo-sensitive  alternative  splicing  circuit
modulating the expression of  Arabidopsis

ATU2AF65A. Plant J, 2018, 94(6): 1010-1022.

Nibau C, Gallemi M, Dadarou D, et al.
Thermo-sensitive alternative splicing of
FLOWERING LOCUS M is modulated by

cyclin-dependent kinase G2. Front Plant Sci, 2020,
10: 1680. DOI: 10.3389/fpls.2019.01680.

Ma XY, Qiao Z, Chen DH, et al
CYCLIN-DEPENDENT KINASE G2 regulates
salinity stress response and salt mediated flowering in
Arabidopsis thaliana. Plant Mol Biol, 2015, 88(3):
287-299.

Steffen A, Staiger D. Chromatin marks and ambient
temperature-dependent flowering strike up a novel

liaison. Genome Biol, 2017, 18: 119. DOI:
10.1186/s13059-017-1259-2.
Pos¢ D, Verhage L, Ott F, et al

Temperature-dependent regulation of flowering by
antagonistic FLM variants. Nature, 2013, 503(7476):
414-417.

Luco RF, Pan Q, Tominaga K, et al. Regulation of
alternative splicing by histone modifications.
Science, 2010, 327(5968): 996-1000.

Bu ZY, Yu Y, Li ZP, et al. Regulation of Arabidopsis
flowering by the histone mark readers MRG1/2 via

B<: cjb@im.ac.cn



3004 ISSN 1000-3061 CN 11-1998/Q =¥ T #2244k  Chin J Biotech

[75]

[76]

[77]

[78]

[79]

interaction with CONSTANS to modulate FT
expression. PLoS Genet, 2014, 10(9): e1004617.
DOI: 10.1371/journal.pgen.1004617.

Xu YF, Gan ES, Zhou J, et al. Arabidopsis MRG
domain proteins bridge two histone modifications to
elevate expression of flowering genes. Nucleic Acids
Res, 2014, 42(17): 10960-10974.

Bouché F, Lobet G, Tocquin P, et al. FLOR-ID: an
interactive database of flowering-time gene networks
in Arabidopsis thaliana. Nucleic Acids Res, 2016,
44(D1): D1167-D1171.

SV, Wigge PA. H2A.Z-containing
nucleosomes mediate the thermosensory response in
Arabidopsis. Cell, 2010, 140(1): 136-147.

Cao SH, Luo XM, Xie L, et al. The florigen
interactor BAES43 represses flowering in the model
temperate grass Brachypodium distachyon. Plant J,
2020, 102(2): 262-275.

Petrillo E, Kalyna M, Mandadi KK, et al. Editorial:
alternative splicing regulation in plants. Front Plant

Kumar

http://journals.im.ac.cn/cjbcn

[80]

[81]

(82]

(83]

(84]

Sci, 2020, 11: 913. DOI: 10.3389/fpls.2020.00913.
Qi HD, Lin Y, Ren QP, et al. RNA splicing of FLC
modulates the transition to flowering. Front Plant Sci,
2019, 10: 1625. DOI: 10.3389/fpls.2019.01625.

Li SN, Li ZC, Zhang JL, et al. Flowering signal
integrator AGL24 interacts with K domain of AGL18
in Brassica juncea. Biochem Biophys Res Commun,
2019, 518(1): 148-153.

Wu G, Park MY, Conway SR, et al. The sequential
action of miR156 and miR172 regulates
developmental timing in Arabidopsis. Cell, 2009,
138(4): 750-759.

Stankovic N, Schloesser M, Joris M, et al. Dynamic
distribution and interaction of the Arabidopsis SRSF1
subfamily splicing factors. Plant Physiol, 2016,
170(2): 1000-1013.

Shang XD, Cao Y, Ma LG. Alternative splicing in
plant genes: a means of regulating the environmental
fitness of plants. Int J Mol Sci, 2017, 18(2): 432.
DOI: 10.3390/ijms18020432.

(€ a6



