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- BRIRE -

Hik A HFEBNaA02.CPSF6E FE Y 5 & R ThsE 0 4T
EHEE, NE, AZE, U, LTED, WTE, N EE

WA KRB AR 2 BE, BLM 311300

FWE  CPSFZREE 2 E AR N mRNART A 2 J R IR AS 5 1R 51 BT YIRS I poly (A) (W B B R 7, %F FF AL B 4%
B ARD TR B A A EE/EM . ARG, HiRMZE(Brassica napus) CPSFZ S A [ ThAE M A . IR A H R
THECPSFHR GRE N T AR B, MH 52 32 5 R b X115 b g B 73 2] BnaA02.CPSF6, Jxt Ht 4T 2E (s B2k
ISR AT AL, RIABAFE KT REI T 45 E W, BnaA02.CPSF63: K 4ifig X 4x:1 938 bp, 4ifi%6464 %3
BRI, NG Tk, HAE T ERMSE A6 FEMLE; BnaA02.CPSF6/E 3T X AE1E £ A5 56 KB IR A8 F ot
FIMYB4E &4 5i; BnaA02.CPSFO7ERE . 22\ . FEFANFK & B M7 h 356 Rk, FalEK & 15-35R MM+ h 2.3
mEFRIE, HRILKE A E T4, BnaA02.CPSF6Z AT R ik S LifFRL; EABA. IAA. GAsz. SAFIMeJA
FALELT, BnaA02.CPSF63]:IK 3 1A 5t 52 BN b B2 ik & 22 1IEH/KF; fEIER %4 F, fERIF I+ (Arabidopsis thaliana)#
Id#1XBnaA02.CPSF6 < AR AT M ZL TR R AL,  Ho% R HoE B35 80/b . 45 ETR, BnaA02.CPSF6% 5 E AV ie i
PLFEZ Y R VRS, AT REAE T L AR R AR R

X HEAUHEE, BnaA02.CPSF6, K ITNEE, ik, KK E
ZHEE, MR, M2, i, SEY, 7, XEE (2025). HEHMHZEBnaA02.CPSF63E X [ 7o [ K Uhfig /i, Y2

& 60, 62-73.

FEFRZAEYI T, mRNAR3 R i il X 2 K 3%
LB R CEE, X— AT AmRNAR B U] A
FIRH M1k (cleavage and polyadenylation), =%
HICPSF (cleavage and polyadenylation specificity
factor)Z ji & A fICF,, (Cleavage Factor |,)&E &1k
£ 31 (7] 5 il (Hardy and Norbury, 2016; Kumar et al.,
2019; Boreikaité and Passmore, 2023). CFl, & &1k
2 20 A mRNATT 43" 0 TR ER 22—, FE
252 RIRE RS S IR RV E OB, HAERER &
KRR R 5 B /E H (Brown and Gilmartin, 2003;
Venkataraman et al., 2005). CFl, % AN FE4 A,
f335CF1,25. CFl59HICFI,,68 (Yang et al., 2011).
WK I, #L 4 7F(Arabidopsis thaliana) AtCFl,25a
FER Dy Re ik e FEOE HA ML/, DLLCE PEFEAIC
4% R(Zhang et al., 2022). LR FIFBRILE R KT
CPSFZ % AE AmMRNA 3K il T OE &M

Wode H 391: 2024-05-05; #5252 H #1: 2024-07-23

—, REEMRNAM . B, Faet: LR
(Edwalds-Gilbert and Milcarek, 1995).

T4 CPSF 5 I £ i 25 FF AL AN i 3 41 F IR B AR A,
ST RERELEEN. HAl CiRkiE R CPSF G K 7t
H124, 437 NCPSF_A.CPSF1.CPSF2, CPSF3,
CPSF4. CPSF5. CPSF6. CPSF7.CPSF30. CPSF-
73. CPSF100f1CPSF160. B/ 1 FE iR A mRNAIK3’
K %2 R AR (5 5 /7 ¥ (polyadenylation signal
sequence), FMmRNAM3 Kl T, F=EZ A
[@IMRNA 3K/, MMtk EmMRNAR B, iz
. Fase vk X B2 (Schul et al., 1996; Proudfoot,
2004; Mandel et al., 2008; Thomas et al., 2012). 1H
YICPSF & A F Bl it v 48 £ R 1 R 1k (alternative
polyadenylation, APA)id 2 K i 42 £ 5[] (Hender-
son et al., 2005; Feng et al., 2011; %35 75%%, 2022).
F Wiz L (Ma et al., 2014) L Fz W OR [H] HE(Hou et

e H: BxRABRRE4(No.32071929). #iiTA AR %34 (No.LY21C130001). #HTE “+IUH” RALH WAL E ERRHE %
T TR (N0.2021C02064-2-1) RIHFT 42 bk A 2 A1 % JiE 2 42 (No.2021FR044)

* JWIfE# . E-mail: hbliu@zafu.edu.cn



2o st HEAhSE BnaA02.CPSF6 R A (1) e K Thie /4T 63

al., 2021). W5t3RH, CPSF100Z 5 mRNA IE % I
T, TS W AL A () T A T DA R ARl e B R B
CPSF100T) Rk 2k 3 BUT AL (M IR, KB 5+
i (Tzafrir et al., 2004; Herr et al., 2006; Lin et al.,
2017). CPSF30-L & [ 75 0l B I+ o A A B A )
mRNA | N6- 7 J& Jig B2 1% (mBA) i) D) fig, &2 5
mRNA 1) 3' K &y il T.; CPSF30-L i i 5 i mRNA
f) poly (A) iz st #5 ¥ 25 5 A R FE R i 3R ik, A
SR AR AN [ 4L (Hou et al., 2021), H.
Ccpsf30-15 748 1A 5 I 1 T AEHE IR LA S AB AW 7 5L/ )
F M (Song et al., 2021). [Hi}, Hao%(2023) kbt
JE P 23 R T AL A PIAN36615 CPSF73 8 (1 45
AR HNHI L DIRE, AT RIS R I EAR L L
FMIBEM A K (Hao et al., 2023). t4h, H#HPFCA
(Flowering Control Locus A)& 4 F1FPA (Flowering
Locus PA)ZE At F] F AP AR AR A7 I 42 T 46470 1) 3 2]
FLC (Flowering Locus C) 1] %% 3% (Eckardt, 2002;
Mouradov et al., 2002; Quesada et al., 2003; Hor-
nyik et al., 2010; kK45, 2021). FFAE B
FCAH 2NAPANL i, #73 bm I APASL ST, %
ARG 1) B o R Z0ENE, REUTLER (AR AR
tk(Macknight et al., 2002; Quesada et al., 2003).

H % A4 5% (Brassica hapus)i& — 4 BRVE A4
Tz AREE W R EY), B2 B R i ) 32 SRR,
2 B S0 F 2 R VR (B ER4%, 2024; A AR,
2024). Ak, v 1 REREMEMEYAELE,
PEH AR AN B K H R AR AR . SR,
52 PR T A VLA AT 2 it S 7 X R AR P 2
&, BRAHER SO s E iR B E AR
FIEEAR . JURI T CPSF M HE K 2 I 4l i 5 TFAE I
] 8 ¥ 41 5<(Herr et al., 2006; Yu et al., 2019; Song
et al., 2021), 1 H #iH % 5L 22 CPSF X & % T 1L
D RERIT LI AR WARTE . AL e B 1 H W A0 =
BnaA02.CPSF6JE R, 7 #7 1 3R Ik :UR A= ) =
Dhee, B 7R H WAL S 52 H Fh 35 E BR EA

1 #HR5EZE

1.1 sERatst

AHIE TR BT F A RE 9 T 36 Y i = i Bl b 30115 (Bras-
sica napus L. cv. ‘Zhongshuang No.11")F1A [ UH &

(Nicotiana benthamiana Domin.), A S % ff
T o PRI V36 T W B A v XA 5 b FIAS R 5
T, BWEETAKEREEIR. Bk el
100 umol-m™2-s™, ¢ J& 117916 /1N i it BEL/B /NI B
HEE23°C, AHXTIEE60% » AT FH A AR SR8 & RAF I
# /& pCAMBIA1305.1-35S-NOS 71 pCAMBIA1305.1-
35S-sGFP (& A SLI = 40, mlé GFPH 2R ¥
FIIpCAMBIA1305. 18k 14) . 5196 il S 225 (R 7 35
BN SR A AR 2 7] 58

12 SWFHFE

1.21 BnaA02.CPSFeEFENRESEMERENR
M BNTIREHE FE H A% 2 H i 24 7 % BnaA02.CPSF6
3 A 1 cDNA JF %1 (No.BnaA02T0126500ZS), A
SnapGene #1514, ¥ 1#5BnaA02.CPSF6ICDS
4K, PCRRMAAZ: 8 uL 5% buffer, 3.2 uL 10 mmol-L™
dNTPs, 0.4 pL 5 U-uL™" PrimeSTAR HS DNA &/
(Takara, Cat No.R045Q), 10 pmol-L™"iE [t 5] 41 %
1 uL, 2 pL 50 ng-uL™" cDNAKHT, FddH,O%h &%
40 yL. PCR N FER: 98°CHiA: 1437 #h; 98°CAS I
10%), 55°CiB k15%p, 72°CIEMi24 4, 35/MEFF;
72°CASGEH103 8l . 4°CHRTE. SIMFH) HEA.

i BnTIRM TAIREHE & T 2:BnaA02.CPSF6
FEREAS [P0 Fh b (1 R 2 5L 7 41, R FHMEGA-X
A (1) Neighbor-joining 75 VA 4 & R AL, K
4% J7 3, yBootstrap method 7 # £ 1 0007k . #|H
PlantCare ¥ i %} BnaA02.CPSF63& [A] 72 000 bp
()3 37 DX AT PR 0 A T30

1.2.2 BnaA02.CPSF6IL4ffE i

K FH [R] 96 2 21 92: ¥4 8 pCAMBIA1305.1-35S-BnaA02.
CPSF6-sGFP il & ik 34k, 144 1 2 1 BnaA02.
CPSF65: [ i B AL AL B A4 AT [R5 B 4H o ) FH AR
P AR AT B GV 310 1K 93 44 5o FEL 2 8 A R i 2 R A 44
B RIE R frop, BT AEK SR FR48/0 . @
ORI R BB RS .

1.2.3 BnaAO02.CPSF6{HLRMERIL

BT I AR . 25 HERIAE, #2R 5515, 20, 25,
30. 35. 40. 45F150K MK B FlT, 1EME BT,
i FHAG RNAex Pro RNA#BUR 7 (L Rl Hi 44,
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®1 SIMER

Table 1 Primer information

Primer name

Sequence (5'-3")

Purpose

BnaA02.CPSF6-FP
BnaA02.CPSF6-RP

GGAGCTTTAAGATGGATGAAGGAG
CCTAGTCATTATTCAGTTGTAAGCCG

Gene cloning

35S-GFP-BnaA02.CPSF6-FP  GACAGCCCAGATCAACTAGTATGGATGAAGGAGATGGGAGAGATG Subcellular localization
35S-GFP-BnaA02.CPSF6-RP CTTGCTCACCATGGATCCTTCAGTTGTAAGCCGCCTTCGTTTC

BnaA02.CPSF6-qRT-FP
BnaA02.CPSF6-qRT-RP
BnaUBC9-FP
BnaUBC9-RP

GGAACAGAAGTCGATCGTCCAGAG
GAGAGCCTTCTTTCTGTTACAAGGC
GCATCTGCCTCGACATCTTGA
CGATAGCAGCACCTTGGAGATA

35S-BnaA02.CPSF6-NOS-FP  GGGACTCTTGACCATGGATGGATGAAGGAGATGGGAGAGATG

gRT-PCR

Reference gene

Vector construction

35S-BnaA02.CPSF6-NOS-RP CAATTCACACGTGACGCGTTTATTCAGTTGTAAGCCGCCTTCG

Cat No.AG21101). SteadyPure RNAFEA T & (A
SRR CLRHRZEY), Cat No.AG21024)FiIHifair®
Il 1st Strand cDNA Synthesis SuperMix for gPCR
(gDNA digester plus) it 7] & (YEASEN, Cat
No.11141ES60) 1 17 1 5 A [F] 4 2L RNA TR $2 B J
g, DIHERIHMSESUMO E245 & Biggm it £ K (Bna-
UBCO)E NN 2 [, 1@ id qRT-PCR %> #r BnaA02.
CPSF6E K] [ R ik /KF- .

1.2.4 SNEHERIELEMIIIE TBnaA02.CPSF6E
E g RIEER S

SR SN H I B S 1S R AR KRR 12
ANEE, P BR R R R ZE, TR 2 1R
PEAMREIRIL o F52 /5 P52 &R IFIE, K 4h e
% Hoagland /K55 7R, BERGT R B #1100 T2 -
4 K 2 Jo i, 43 B4 1200 mmol-L
NaCl. 15% PEG6000. O umol-L™" P7K:F1E A3k
T AR a A B . AR IR A BE R AW e,
FEAK 2 (100 umol-L™" 1AA). Ji7EEZ(50 pmol-L™
ABA). ZE#iH2 8100 pmol-L™" MeJA). 7K # (100
umol-L™" SA)RIF7% % (20 mg-L™" GAs). fEALHE 12
24 /N BURE, B UCGHIAT TR A BURE (52 /0 B 5-8 1k iR
BE) I K B 5 B T -80°CUK A7 . S M81.2.3Tifrid
J7 AT RNASE B % 5%, R FH QRT-PCR &
BnaA02.CPSF6I: A [ Rk & .

1.2.5 #EBnaA02.CPSF6iTREASPEFTHR
+ #) 2 3 1) pCAMBIA1305.1-35S-BnaA02.CPSF6-
NOS F H HARFALRIE RATEGV3101. 24 A AU

7T (Col-0) K216 7 Ja, b7 R #4875 I,
RFTE 12 Yotk e A B LR RUR R I o R 25 3 A oy
T 45 8 Bl B R I A G o R T8 A% 40 AR ) R DL
i &5 ¥k &R, K158/ BnaA02.CPSF6it ik 4l & i/
TR R, RN RE & M1 2 bk RdH7 548
S

1.2.6 BnaA02.CPSFeitEFE T RENE

A3 5 A B A R RS I (Col-0) fTBnaA02.CPSF6 it
RILAEWFEIT R T H7E1.5 mLE.OF 1 IF 8
e, BT4°CIKMTIR. 4ida, BT
B5) RS SR AL b (B R L B B B A =811,
VIVIV), TE A — 8k R FEFRARR I FE TF, 43 B Tk 7O
1, FFRE R R LR FRT R, RS AT
) P AN SR YO 8 . BE 3R AR Ot IR R B O 100
umol-m™>-s™", J& A 116/ YR /8 /NI BB, IR
fE23°C. HEFE3RBRAKMEARIR, BEoK 5 AE A2 ¥ i
17, KB T & s KR T .

2 HRSWR

2.1 BnaA02.CPSFeEFEMRESEMERFE N

R 45BN TIREE FE  F 8 ) BnaA02.CPSF6 4 X /¥
FIBETE 51, LA 15 H i Y 2 cDNA AR AR,
B PCRY #5354 K Jy1 938 bpICDSF41, TLHE
TEEM, L6461 IEIRIRIE, /T8 969.67 kDa.

fi FI DNAMAN 44 %4 Bn TIREUHE [ v F 4% () BnaA-
02.CPSF6 [a] i = K] F¢ 1 #EAT et 73 #r (1), &I
BnaCPSF6s{E H i A4 3¢ it A X115 HhH 64 [F]



INACCCRCFVE
INARCGRLCFVE!

JAGSRLCE! (KTRGFECRV@SVI GTSEA
TGSRCE (KTIAGEECRV@FVI GTSEA

BnaA02G0126500ZS.seq
BnaC02G0126500ZS.seq

BnaA10G0126500ZS.seq [UBAGEG . . . REQIZRNFNEIAARFI@IVADND . Bnib . YIINRNINNVE "GARSARI T . . . . . . KT)a . . . .GFaEVI GTFEAR
BnaC09G0126500ZS.seq [4BACLE. . R VESRNE KT)a . . . .GEaEVI GTFEAE
BnaA03G0126500ZS.seq uaa---- - - RD GSRNE KIQ. . ..E
BnaC03G0126500ZS.seq e« - - R GSRNE KIQ. . ..FE
AT5G55670.seq ARICCCRLCMI 3AGSRNEHSIKIYNMA . EECR
Consensus mde e

BnaA02G0126500ZS.seq AVKHIAG. . .. .. .. GGGES. .. .. 15/ P VKA

SCVS. . e TKA
(GCVSCCTE. . ... GGG. .TRVEILGCAFTRANL.
PCGVVAGT. . . . .GGGT RTRVEI GCAFTRANE,
SEVSNCTPESGV . VGGG . . TKVEI ECAENREN

BnaC02G0126500ZS.seq AVKFRFFAES .FAGEGGGES. . . . .
BnaA10G0126500ZS.seq AVKF@AG . FGGGEGESVTLVVVASS
BnaC09G0126500ZS.seq AVKFJA . . FSFAGEGSVTGVVVASS

BnaA03G0126500ZS.seq ATKTRE- - - - - FEF G SGY TURSE 4
BnaC03G0126500ZS.seq ATKTEACCCCARGSGSGSGVAVASS NEVSCCTESGV . VGGG . . TKVET ROAENRALL

AT5G55670.seq EKEASAESCG . GESGSCTLVVVAS SCVSCEIEGGIGTGTGGGI RVELGCASNRANE
Consensus e g age kv

BnaA02G0126500ZS.seq GNANGVAFFGEGSNT
BnaC02G0126500ZS.seq ]
BnaA10G0126500ZS.seq GNAN.....
BnaC09G0126500ZS.seq GNANGVTEFGEG
BnaA03G0126500ZS.seq ©

GATF.

-....HOE 8 e 1SR T ; R e Y ACRo
BnaC03G0126500ZS.56q s - -2 -xua - A LT HWWTTL : AT
AT5G55670.seq ANTEVEG eCCeeeee N CCT HNWTTCAEMEA N A SKe Yo D ARACK

Consensus i g g9 gdlhwwttdae eaelckyg vkev ffdeka gks g cqg efyd aa ack

BnaA02G0126500ZS.seq W
BnaC02G0126500ZS.seq VM
BnaA10G0126500ZS.seq V¥
BnaC09G0126500ZS.seq ¥
BnaA03G0126500ZS.seq Y
BnaC03G0126500ZS.seq Y
AT5G55670.seq
Consensus

BnaA02G0126500ZS.seq [@sdze
BnaC02G0126500ZS.seq @ieze
BnaA10G0126500ZS.seq gi@ze
BnaC09G0126500ZS.seq SRS4S
BnaA03G0126500ZS.seq SaSas
BnaC03G0126500ZS.seq RaSas
AT5G55670.seq AE5E
Consensus

BnaA02G0126500ZS.seq
BnaC02G0126500ZS.seq |
BnaA10G0126500ZS.seq |4
BnaC09G0126500ZS.seq
BnaA03G0126500ZS.seq M
BnaC03G0126500ZS.seq M
AT5G55670.seq eRAAESSYGEEﬂA S

Consensus mgmwdpn ggwg g edl  raaessygee as hqy

BnaA02G0126500ZS.seq 5 g CRBSCRFRFRFHHHKERFRSH
BnaC02G0126500ZS.seq 3 A . “CRBSCRFRFRFHHHKERFRSR
BnaA10G0126500ZS.seq 3 =R CRYIGRFRFRFHHHKERFRSR
BnaC09G0126500ZS.seq 5 ] CRMIGREREREHHHKIRFRSR
BnaA03G0126500ZS.seq 3 /H ¢ CRMIGRFREREHHHKIRERSR
BnaC03G0126500ZS.seq 3 H e "CRMIC SR
AT5G55670.seq

Consensus hreereryg dhr e e ewnr rssrg

BnaA02G0126500ZS.seq
BnaC02G0126500ZS.seq
BnaA10G0126500ZS.seq
BnaC09G0126500ZS.seq
BnaA03G0126500ZS.seq
BnaC03G0126500ZS.seq
AT5G55670.seq
Consensus

el
e
Gl
e

GG RAAF‘SSYCFF&A
GG RAAF‘SSYCFFﬂA

h ksrlsre nh s srd dygkrrrlt

#]1 BnaCPSF6sE [ I LR T 51 Lh Xt
P B RN IZAL ST E A — 3 B OB OYE RERESTH 8 AGNERZTI S EREARTF AL .

Figure 1 Comparison of the amino acid sequences of the BnaCPSF6s protein
The black-purple background in the figure indicates that all sequences at the locus are aligned; the cyan-blue and pink back-
grounds indicate partial alignment; and the white color indicates that the sequence does not match other sample sequences.

TR R, ASHF 5% 3 [ A BnaA02.CPSF6, 5H 454 H R LR 7 5 AL 43 511 N 93% 74.46% 74.5%
3£ A BnaC02.CPSF6. BnaAl10.CPSF6. BnaC09. 70.48%7%169.13%, S5l m I+ RJEEEEAT5G55670
CPSF6. BnaA03.CPSF6#l1BnaC03.CPSF6 % i & MR LR VA LS NT74.75% . [T, MBNTIRFI
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TAIRM 3t R4 BnaCPSF6s & A 78 A [ 4 Fft v 11y 5]
4, Ad FI MEGA-X % 14 Ll Neighbor-joining i ¥4

R . 4R EIR, 5BnaA02.CPSF6E [ 354 ¥R

R F I B AR I A SR B S (B. rapa). JF
SERNSE(B. juncea). H W (B. oleracea). Ul It Al

67

100

93
100

92
100

97
100

B2 BnaCPSF6s AT 51 St AL

BEETRIRA I RIS .

100
100
59
57
99
100

100

TR FF(Camelina sativa) (£12).
F HPlantCare® 3 ik 17BnaA02.CPSF6 1 [ j

WA, fEATGHRS LA %65 1 LU

2 000 bpW, FATEZANZ 5 M M= A B oo
ABAI B T/ FTMY B 5 5 7 F R 45 & 7 15.(R 2)

Camelina sativa Csa11g088910
C. sativa Csa02g058310

C. sativa Csa18g027210
Arabidopsis thalianaAT5G55670
A. lyrata AT5G55670.1

A. hallerig09259

Brassica juncea BjB02g28710S
B. juncea BjA10g11380S

B. napus BnaA10G0117700ZS

. oleracea Bo9g120980

. napus BnaC09G0385200ZS

. napus BnaC02G0157500ZS

. napus BnaA02G0126500ZS +
. juncea BjA02g30880S

. rape A02p015480.1 BraROA

. juncea BjB08g49510S

. rape A03p014420.1 BraROA

. napus BnaA03G0120000ZS

. oleracea Bo3g021410

. napus BnaC03G0139000ZS

O o O b o 0 0 b © I W

Figure 2 Phylogenetic tree of homologous sequences of the BnaCPSF6s protein
The black diamond represents the gene cloned in this study.

{2 BnaA02.CPSF6/A 3T Xl 1k i so A4 43 #r
Table 2 Analysis of cis-regulatory elements in the promoter region of BnaA02.CPSF6

Element name Sequence Quantity Function Position (bp)

ATC-motif AGTAATCT 1 Light responsive element -160 (-)

GT1-motif GGTTAA 6 Light responsive element —368 (—); =705 (-); —889 (-); —1225 (-); —1803 (-)

Box 4 ATTAAT 9 Light responsive element —407 (+/-); —566 (+/-); 928 (+/-); —1087 (+/-);
—1292 (+/-); —1443 (+/-); —1689 (+/-); —1842
(+/-); =1992 (+/-)

I-box AAGATA- 1 Light responsive element —473 (-)

AGGCT

TCT-motif TCTTAC 3 Light responsive element —1274 (+); =1372 (+); =1770 (+)

G-box CACGTT 3 Light responsive element —687 (-); =1207 (-); —=1603 (-)

MYB-like sequence TAACCA 4 MYB-like binding site —367 (+); —888 (+); —1404 (+); —1802 (+)

CCAAT-box CAACGG 1 MYBHv1 binding site -1591 (-)

ABRE ACGTG 3 Abscisic acid responsiveness —687 (+)

A BMNEIBES TATGHITF A THET . (+): IEXEE; (-): O LB

Positions are counted starting before the start codon ATG. (+): Forward strand; (-): Reverse strand



2

BnaA02.CPSF6: A o 3 1 X 18 & Hf ABRE . MYB.
ATC-motif. GT1-motif. Box 4. I-box. TCT-motif. MYC.
CCAAT-box 1 G-box i 4% Ju i, FI RE 5 HFE A &
KRB AR 18 0 B35 PIAR 5% o

2.2 BnaA02.CPSF6Ry T ZRpaE AL

¥ BnaA02.CPSF6J [ 15 15 7 4 (1, 7% 't £ 1 1 pCA-
MBIA1305. 1344 47 il & 2Rk, TR BF 52 N A8 22 2 1)
¥ s M hric Rl A 2 11 0sD53-mCherry £ H #GV3101
(Liu et al., 2021), B )5 AR B A -5 B =04
ARG, ¥ H&H E A kipCAMBIA1305.1-sGFP-
BnaA02.CPSF6 1 0sD53-mCherry i) 4% #T 6 £k 5 &
i T B3 p 1 9ER 1 B bR L [R) VA S B B 7 R 3R
Hr, 3 i AR FE p 198 I AT A UM 4 5% 5 B R
BR, AT 5 R I R IA R VENE . Zid 48/,
T IO B AR A L BV S DX 3 2 P O et
RAWENGERNGES, LR (E5EPEN R
X 15(K&3), #WIBnaA02.CPSF6E & i T- 40 iuk%

2.3 BnaA02.CPSF6R)RLA4FRMRIE

B H WAL T IR . 22 L ERORE R B
WAl ¥ (328 5 4515, 20, 25. 30. 35. 40. 45
HMIBO K ) F i 2E 4T RNATR U [ B 5%, LACDNA 5
Bk AT %6 )% 52 B PCR, 46 M 7K [7] 41 21 v BnaA02.
PSF6IIRIAE(KE4). LM s, K ILBnaA02.
PSF6/EIN 5 4515, 20, 25. 30M135K ffh 7 i

D53-mCherry

pCaMV35S-sGFP-BnaA02.CPSF6

B3 BnaA02.CPSF6H 41 E [

FPELS: HIE RIS BnaA02.CPSF6 LK 1 7o ik R UhRe /4 67

Fik, Hrh i G 15K 1) AT 1 BnaA02.CPSF6
IRIE R Em, MBRTH R #E T2.241%.

2.4 JEEYpmBFINE ZELE TBnaA02.CPS-
FeEERIFRIEER

F5i 78, BnaA02.CPSF6ILA J& 2 F X I fE 1E 2 4
E5MYBS G I A3 A Mo i 7 B2 0 5 XA FH ook (%
2). Nik—H W HiBnaA02.CPSF63E Kt A A M ffria
5 AMEEER I R G, AR E 2 T iR
BS54 T8, K8, ABA. 1AA,
GAs. SAFIMeJALLHE, DU i HH 1 5T A2 B AR Xt
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Figure 3 Subcellular localization of BnaA02.CPSF6

GFP is BnaA02.CPSF6 fusion green fluorescence protein; D53-mCherry is a nuclear marker protein; Bright field is brightfield

microscope; Merged is fusion field. Bars=50 pm
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Figure 4 Analysis of the expression pattern of BnaAO02.
CPSF6 in different tissues of Brassica napus

DAF: Days after flowering; Reference gene: B. napus SUMO-
conjugating enzyme gene (BnaUBC9). Three biological rep-
licates were used (n=3). * P<0.05, ** P<0.01, *** P<0.001
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Figure 5 Expression pattern analysis of BnaA02.CPSF6 under abiotic stress and exogenous hormone treatments

(A) Salt treatment; (B) Drought treatment; (C) Low phosphorus treatment; (D) Abscisic acid (ABA) treatment; (E) Indole-3-acetic
acid (IAA) treatment; (F) Gibberellic acid (GAs) treatment; (G) Salicylic acid (SA) treatment; (H) Methyl jasmonate (MeJA) treat-
ment. Three biological replicates were used (n=3). * P<0.05, ** P<0.01, *** P<0.001
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Figure 6 Overexpression of BnaA02.CPSF6 leads to the early-flowering of Arabidopsis thaliana

(A) Rosette leaf phenotype at flowering (bar=1 cm); (B) Phenotype at 30 days under normal conditions (bar=1 cm); (C) Number
of rosette leaves at flowering; (D) Bolting time (time from sowing to the appearance of the flower stalk). Three biological replicates
were used (n=3). The number of rosette leaves from each genotype were counted with five replicate samples. *** P<0.001
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Cloning and Functional Analysis of the BnaA02.CPSF6 Gene
from Brassica napus

Qingyang Li, Cui Liu, Li He, Shan Peng, Jiayin Ma, Ziyi Hu, Hongbo Liu’
College of Advanced Agricultural Sciences, Zhejiang A&F University, Hangzhou 311300, China

INTRODUCTION:
responsible for polyadenylation signal recognition in mRNA precursors, cleavage and the addition of poly(A) tails to
mRNAs in plants. This family plays crucial roles in the regulation of flowering time, the environmental response, and seed
development. Currently, the function of the CPSF family genes in Brassica napus is unclear.

The CPSF family (cleavage and polyadenylation specificity factor) is a crucial protein family that is

RATIONALE: To explore the function and expression patterns of the CPSF gene family, this study cloned BnaA02.CPSF6
from B. napus variety Zhongshuang No.11 and conducted bioinformatics analysis, subcellular localization, expression
pattern, and functional characterization of the gene.

RESULTS: These results indicate that the coding region of the BnaA02.CPSF6 gene is 1 938 bp in length and encodes
646 amino acids without intron structures. Its promoter region contains multiple cis-acting elements involved in light res-
ponses and MYB binding sites. Additionally, there are six genes homologous to BnaA02.CPSF6 in B. napus. The
BnaA02.CPSF6 gene expressed in the roots, stems, leaves, flowers and different developmental seeds of B. napus, es-
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pecially significantly higher in 15-35 d developmental seeds, and its encoded protein was localized in the nucleus. The
BnaA02.CPSF6 gene expression is upregulated under salt and drought stress. Under treatment with hormones such as
ABA, IAA, GA3, SA, and MeJA, the expression of BnaA02.CPSF6 gene is initially inhibited and then gradually recovers to
normal levels. Under normal conditions, the overexpression of the BnaA02.CPSF6 gene in Arabidopsis thaliana results in
an early bolting phenotype, along with a reduced number of rosette leaves.

CONCLUSION: In summary, the above results indicate that the BnaA02.CPSF6 is involved in abiotic stress responses, is
regulated by phytohormones, and may also play a promoting role in flowering regulation.
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BnaA02.CPSF6 regulates the early-flowering phenotype of Arabidopsis thaliana

(A) Phenotype at 30 days under normal conditions (bar=1 cm); (B) Bolting time (time from sowing to the appearance of the
flower stalk). Three biological replicates were used (n=3). The number of rosette leaves from each genotype were counted with
five replicate samples. *** P<0.001
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