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H E. /A4 RIEAMAAIER 2( G2/mitotic-specific cyclin-2, Msc2) Ve Sy o S5 A By g %) 356 455
P RERERA, S5 2 0PSRN, WIRSE ReMsc2 ZEFE DG, 0 58 B BRI 40 20 i
YivikE T ReMsc2 , IR A VA7 B 5 40 B ReMsc2 £ H Y 25 74 FNE 7E D g, [R5 B qRT-PCR J7 % 43 A
ReMsc2 BEPR W 2H SRR FF PR FNAE A= Wy W3l F R0k . AR 3RWT . (1) ReMsc2 FEPRL T BERRES 5 S ik K
B ZFEH B9 CDS (coding sequence) X J2& 1 299 bp, 4 432 NE LR, (2) ReMsc2 4 H 314 41 i J& 1
(cyelin) ZEFFIESA IR, & — AT E RV R K& H, JC B BEBURIR 5 ik, A XS 43 158 49.38 kD, (3)
ReMse2 85 IR 290, =S5 L oS8T FJC RN 5 M 0 (4) ReMse2 25 5 JFR XU i EL 1 A 8 AT )
CYCB2 & A W5 [P , HLFE B A Group T, (5)35S-ReMsc2-GFP fill & 8 HE M TAIMER . (6)
ReMsc2 FE R TE BRI T A b #59 3k H R BEAEAR FZErh R 3E1E A A6 A W3t 73 B 2 W ReMsc2 FE 1A
AT LAY 5 R (abscisic acid, ABA) #h F S AL AL B S Rk, I H ReMsc2 Fe KX IR W 30 A4 i o7 F%
UK, 25 R S A T L AT T ReMse2 SER A S5 FRRAE | R GE ik Ak AN R IAA, 8 7R ReMsc2 Jk
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Abstract; G2/mitotic-specific cyclin-2 (Msc2) , as a key regulatory protein in response to stress in higher plants, is
involved in multiple responses to stresses. In order to explore the function of ReMsc2 gene which was successfully cloned

from castor leaf tissue, the structure and potential function of ReMsc2 protein were analyzed by bioinformatics, and the
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expression characteristics of ReMsc2 gene in tissue and abiotic stress were analyzed by qRT-PCR. The results were as
follows: (1) RcMsc2 gene was located in the long arm of Chromosome 5 in castor, and its CDS region was 1 299 bp,
encoding 432 amino acids. (2) ReMsc2 protein has the characteristic domain of cyclin family, which was an unstable
acidic hydrophilic protein without transmembrane domain and signal peptide, and its relative molecular weight was 49.38
kD. (3) The secondary and tertiary structures of RcMsc2 protein were mainly a-helix and random coil. (4) RcMsc2
protein had the highest sequence homology with CYCB2 protein of Jatropha curcas and Hevea brasiliensis, and was
clustered into Group II. (5) 35S-ReMsc2-GFP fusion protein was localized to the nucleus. (6) ReMsc2 gene was
expressed in all tissues of castor, and mainly played a role in roots and stems; abiotic stress analysis showed that ReMsc2
gene could be induced by abscisic acid ( ABA ), salt, drought and low temperature treatment, and the response of
RcMsc2 gene to low temperature stress was the most sensitive. In summary, this study comprehensively analyzed the

structural characteristics, phylogenetic evolution and expression patterns of ReMsc2 gene, and provides a theoretical

reference for revealing the function of ReMsc2 gene in castor growth and development and response to cold stress.

Key words; castor, ReMsc2, gene cloning, expression characteristics, cold stress

BERR ( Ricinus communis ) 3= —F 7= FAE W A K
TR A AR R Y, AT DL AE B R T b DX A
HH (Maghuly et al., 2015) , HERMH SHES
AR B PRI R , 0 2 B8 O 55 AR A W o ¢ € RE R
A4 R B JFRL ( Trabelsi et al., 2018) . EERRIHH H
SR BT AN ER R EE T, PT DAFE A BRS04 b |
A BRI 5 52 20 TR R UL RNV W38 1Y 18 B
S U AR B 2R 3 AR FIURFRE & B2 B ( Severino
et al., 2012; Wang et al., 2022) ., Wil fif
Trb i B DX, AR AR W Y A KO X B S R RS
e 16,1 °C el ACA 12,7 °C X Fh %I 36
Bi S e A B RR R A A AR K A Y
R (Tao et al., 2020) . P, Gnfe] e AR R R 58
XA R B R R F 2 piAR A Y i b
PN FRD T o Aol X8 A Ok B JRR A 7 Ml B i R T
M X6 B BRI ) 5 R A H B L

Ao 2L AW KR E B R AR Y o 7R
(van Leene et al., 2010) , FC R4 At i 41 A J&) 1 i2F
T IR b 20 B R D AR A M B ( CDK) 1Y 2R
H B 2 % #5 il] ( Suryadinata et al., 2010) , MR
A= A B 26 AN ) 4 R B 2 AR 8 AT AE
20 ) 30 v R AR T B Bk AR T SR BB AR M
M E W% 1 G1( Canaud et al., 2019) . G1 Jd
W EASE C.DE A G k4 R LI G1-S
e M R FALAE A R B 3t 2 FPSSAL AT LUAE
S-M He A% G2-M it ¥ By Be A M Be ke AR
(Koivomigi et al., 2011) . G2/ 2243 B44% Sk 40
i JE 3 25 -2 ( G2/mitotic-specific cyclin-2, Msc2 )
J&T B RN M R IR, A e G2 B E M
G (G2 BN M P ) S ] P 3Rk DA g
NS AR Ak ( Hégarat et al., 2020) . fic il if 5% &

B, CYCB2 #:N W RES S SR Wi | 5 4 s
38 W5 R (abscisic acid, ABA) FI¥ il T 13
iA(Hu et al., 2010; Xu et al., 2010; Huang et al.,
2013; Fan et al., 2022) , 48 ¥ ( Nicotiana tabacum )
NiCyeB2 JEH B NaCl b B [a] () 2E 4K 28 35 5
D TR NeCyeB2 FE PR AT AR 5 4 MR 7E NaCl
T AHESHE 7T ( Yan et al., 2021) ; = 3 ( Sorghum
bicolor) 1 % 5% 40 W 7% & B CYCB2 # [ 1E 100
pwmol + L™l 150 wmol « L4 (Cd) 4 J& B 7 ia
TRBEY N BT L & 3R CYeB2 3
A2 59 E &8 B8 W EVLE (Roy et al.,
2016) ; BURE T arl17 FE78 MR 07 A= RURE MR AH L, 7E
ABA R[E)He RS EEAL PR | CYCB2 ;1 1F atll7 3
R REE T W, R gl ABA I8 5 4L
Pt AR A A THRAH 36 58 ( Xu et al., 2010) 5 H
W% ( Brassica oleracea) W)V Wl 381 iR 56 % B, CYCB2
FEHETE2d M7 dMRIEAZEFLE, CYCB2;1
CYCB2;2 .CYCB2 ;3F1CYCB2 ;414 Log, [H ¥4 & T %t
M {HARHE 7 d ) CYCB2 R E S FEMT 2 d 1Y,
FH CYCB2 FLPR AT LAFE VA W i e 300 P 8 s A vk
F) 24 L 4311 B 7 50 D 2R v Tl 360 4 2K 119 4053 ( Cosié
et al., 2019) , 1HJ& CYCB2 HE K 78 Bk b 1) T 7
i Ko 8 15 ML B 5% e /0 i B RRAE R BB A R
YORL, B 5T BT AL g A Lo

BE PR S 2H B s h 3R 3k EH ) DEGs 7 848
AN, ReMse2 (XP_002521704. 1) fEK IR (FH# T
W 25 °C) TR W B, IF FLAE LR o
CYCB2 ;3 ([a] R 55 A, AR AT 68 78 B RR 19 ¥ 3 L o
PR R EVEF (5 %,2019) , I, BTk T
ReMsc2 FEDR | FHAR L F 40 B BH ) ReMisc2 JE R Y
V4R A E FF 38 it qRT-PCR 5 AR 2 #r HoAE A TR
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JiiiE R B R, AR B AER LA [n)
(1) ReMsc2 5 1A PR 5T, 25 74 K ) ol 1] 4 3 4k
FZ 5 (2) BERR ReMsc2 FE R iy 241 41 32 3R B X Ak
AEYIEE T B R B R (3) BERR ReMsc2 1E1% 1
B RIS TE TR . ASHESE A] O B RR ) BT IR
BRI R AE 104 3 R BT U [ B AT R BT B RR
ReMsc2 FHEPRUAE 6 ¥ I 38 J7 T80 %) I 42 #1125
FHeAl

1 #HEF®

1.1 i 5a #F 4

CHEE S T AL T AR AR IS BT A
FEY) A RNA HEHGR 7] & ( Monzol™ Reagent ) | S %
stk ) & ( MonScript™ RTIIT All-in-One Mix with
dsDNas) g F BE40 4= W) /8 &, T-3 A& (pMD™ 18-T
vector) BRI N VIR ( Bsa 1) #1 DNA 3% #1457 &
(DNA Ligation Kit) I H 5 H K AW A A, BRI
PCR i (KOD Master Mix) ,PCR /=4 [al Yir F1 4 fk ik
& A RBRAEMFH AR F . Maxima Reverse
Transcriptase fil 2X SG Fast PCR Master Mix It F| 3§
REHRE (L) ARl KT W2 &
(DH5a) AR Ef (2% Tag Master Mix) . 5| ¥4 B AN
W i A T A TR (B0 ) Iedn A FR A R 58,
1.2 #4012

Vo B 1 B RR D 1 TH S A = Y TR K
T30 CHEZF 3 do M ZFEHHRER 5 1 4 1y, JF

AR AEK R 8P R 2 BRI R T R e
T 1/4 Hoagland ¥, 55 H #M 72 200 mL, 44K
24 AR BTEA RS (AR 2K R E )
DIKZI ReMsc2 R Al Sk 1 SR J5 43 ) vk HL b
T4 °C 150 mmol + L NaCl 10% PEG 6000 1 100
pmol « L ABA Wpif , 2B I BA B (0.2.4 .8.,12.24
30,48 h) &b 5 SR AR 4 1 1 B IR A A
WY UR 24 W REERE R -T70 CUKFRA .

1.3 ReMsc2 EF I = [E

1.3.1 % RNA #23f= % —4& cDNA 894 % S
Monzol™ Reagent 12t 7] & (% Ui BH A3 452 VE 20 B¢ | 4 i
4 CAHLEE 12 h B RRAL S B RNA  FF ARG 4l % |
DIFEHUA RNA A B4, 2 B8 MonScript™ RTIII
All-in-One Mix with dsDNas i85 & UL P s 5 &
S —%E cDNA VE R 5wl ReMsc2 &R AR
1.3.2 ReMsc2 2 B &4 5 Zom 5 ARHE NCBI 3
JENAG I ReMse2 £ (XP_002521704.1) 1) CDS
X519 ReMsc2-F | ReMse2-R (% 1), DLEFF
cDNA AR, i FH = ff B ( KOD Master Mix) 4"
4 ReMsc2 2 ) CDS ¥ 31, PCR ¥ 3 )2 1 72 7 .
94 °C HiZEME 4 min; 94 CZEME 30 s, 58 CiE k 45
s, 72 CHEAH 90 s, 35 PEIF; fe )5 ZEMf 10 min,
28 HL KR 5 B AT A /N R B DI, #E 3 s
A B85 R DNA glifbifm) & alifh =9 o 3% &
T #0485 pMD™ 18-T-ReMsc2 #ili 4k DH5«, 7
Kan® {7 382 3 10 ik HH BA Pk 58 B 6 2= A T2 ) T2
( i) et A BR 2 JII )

®1 AXHAERFASY

Table 1  Primers used in this study
EE/ES N 51T (5'-3") Hi&
Primer name Primer sequence(5'-3") Application
ReMse2-F TTGACTGGCTTATTGAGGTG R i
ReMse2-R CAACCAACCCCACCAACTGA Gene cloning
ReMsc2-Fx CGAGCACTAATGGGTTTGGA SIS SR AT
ReMse2-Rx CCATCAATATCCACAATAGGCTC qRT-PCR
Actin-F TTCCCAGGCATTGCTGATAG
Actin-R ACATCTGCTGGAAGGTGCTG
ReMsc2-GFP-Fx CAGTGGTCTCACAACATGAATGTATCTGATGAGAA V240 i 5 A7

ReMse2-GFP-Rx

CAGTGGTCTCATACATGACTGAGTCTCTAATAGAA

Subcellular localization

TE: FRIZLSE Bsa TREYIAL A, ZE M2 A9 B8 | A 002 5 633K 4R i A i R R 31

Note : Bottom line is the Bsa I cleavage site, the left is the protective base, and the right is the end homologous sequence of the fluorescent

expression vector.

1.4 ReMse2 BRI EWE R ZE 0
f& Bh ExPASy ( https://web. expasy. org/
translate/ ) T EXH ReMsc2 FEPH A0 2ty 51 28 il 2

FF51, 7£ NCBI(https://www.ncbi.nlm.nih.gov) T
2R BRI AL N 4] B AR R S, 8 ReMse2
ALY 5 BEFT A 4 BLASTp, LA W ReMsc2
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JEP B B AR A7 B il AR 10 A 3 ExPASy-
PROSITE ( https ://prosite. expasy. org ) 7 T RcMsc2
HH A EACTE A SEK /K PE . Al NCBI-CD-
SEARCH ( https ;://www. ncbi. nlm. nih. gov/Structure/
bwrpsh/bwrpsb. cgi ) . PSORT ( http://psort. hge. jp/)
F1 Motif Scan ( https : //myhits.sib.swiss/ cgi-bin/motif
scan/ ) T H3 53l FUI 2 11 9 25 0 B8 IV 48 Jf 45 & A
TR PR S EFAEZR T H. SignalP 5.0 (https://
services. healthtech. dtu. dk/service. php? SignalP-5.0) |
DeepTMHMM ( https ;//dtu. biolib. com/DeepTMHMM )
FIT Motif Scan ( https ://myhits.sib.swiss/ cgi-bin/motif _
scan ) 73 ) FIUIN 2 25 1045 5 IR B sl AR A 1 1
7 5. A UniprotKB %0 4 £ ( https://www.
uniprot. org/help/uniprotkb ) £ 2k BLASTp 2% T %
ReMse2 8 F B [FIRF S, 7 Clustal W Al MEGA
11.0 XS 2 51 AT Hexd Kl #4623 47, 4
Z 7 51 %45 R4 48 2 ENDscript/ ESPript (https ;//
espript. ibep. fr/ESPript/ cgi-bin/ ESPript. cgi ) [ ¥ 3 17
LA I AL 22 2 ITOL (https ://itol. embl. de )
RO ol R A7 56 Mk, B H BB T R4S 1 7E SOPMA
(https ://npsa-prabi.ibep. fr/ cgi-bin/secpred _sopma. pl )
FEATATAL B, H ReMse2 B FIB 228 & SWISS-
MODLE ( https ://swissmodel. expasy. org/ ) Tl il F: = 2§
ZERITE Bl SAVES v6.0(https ://saves.mbi.ucla.edu/ )
THEXF AT 53, 46 I B A% S5 X H A B Y =
REERIAT T
1.5 ReMsc2 EEMRIE S

A ReMsc2 FPA Y CDS 5131 qRT-PCR 5|
¥ ReMsce2-Fx | ReMse2-Rx (26 1), VL ReActin ( NG _
063262.1) ZE R NS HE I, 73 M1 ReMsc2 N 1Y
HAFBBE A L8 A HT 1 RB A, LA Trizol
TR ICE RRZL 2L S RNA, OS5GSR UL EE cDNA
YE PCR 9 S OB AR , 7™ 4% 2 i 2X SG Fast gPCR
Master Mix FJ LI F#RE2L R, 7E LightCycler480 11
B PCR A b 58 OW BEI ARG 1S . SO AR« TR 1
95 °C 3min, ZEPE 95 °C 5 s, IR AHIZEfH 60 €30 s,
45 MEI, 2 "3RI ReMsc2 JEPRI AR X
Py i g8
1.6 ReMsc2 2 B 51 0 48 i %E i

7 1 B ) 14 8 Bsa 1 %F pCAMBIA2300-CaMV
35S-GFP JEATHEY)JE [l H i Fr BE . K pMD™ 18-
T-ReMsc2 1E 2y 5 41 DNA (9 B i, 37 3% 51 ¥
ReMse2-GFP-Fx | ReMsc2-GFP-Rx, {#i il KOD Master
Mix 564 5 A 7 571 3% # 7E pKY-35S-GFP {4 I,

FRHG 7 W) e Ak 2= DHS o 32 25 40 0, B ) O
FRAPESERE IR 16 2= A T A TR ( i) ey A BR 2>
w0 B A R 45 R OE B S R pKY-35S-
ReMsc2-GFP 3 AR 5L 2= AT 1 | e A 75 0
F18 2 15 240 0 v Bk I 2 35 AR S ReMisc2 BE DR S 4
il I

2 HREH A

2.1 ReMsc2 EFEH=E

FRFE I 3 5 S 20 8080 15 8., SR BB PR v 5 L
RNA, s fF A R A R (B 1 A) . FF D
cDNA M EAT B A 3L R A 38 15 3] K 201 300
bp A5 (K 1:B) , I 2003 T-A il Fetk PHME R
JEI VAN ), 7533 1299 bp (9 ORF, 4 5 H: 4
2 432 4~ aa (K 2), I 4 4 0 ReMsc2, A Hh
BLASTp KR & B EN ES 5 S YO IR KA,

1 2

A B

28 —»

5 —»

A. B R B RNA fO3R B, B. ReMsc2 FEH CDS X ¥ 4
1. PCR /%4y ; 2. DL 2 000 DNA Marker,

A. Extraction of total RNA from Ricinus communis; B.
Amplification of the CDS region from RcMsc2 gene. 1. PCR
production; 2. DL 2 000 DNA Marker.

1 2 RNA REUA ReMsc2 R K15
Fig. 1 Total RNA extraction and the ReMsc2

gene amplification

2.2 ReMse2 EEHEMERES

2.2.1 ReMsc2 & & w9 & K 2 L B i 5 #F
Protparam 1. H. 7l 25 5 i 75 | ReMsc2 25 F A9
B Cois6 H3a6 Nssa OS2 ’jj\irl“ 6 886 /I\JE¥’7FHX¢
TR 49.38 kD, FRIS 45 HL A5 5.26, Ui
ReMse2 & MR M i 8 F il 20 Pl L R 4 ik,
HAP R &R (Glu) B e e, 5 BB 9% , 1 5
AR (Trp) B e AL S0 0.7% , 47 1 HL A
LR (Asp + Glu) A 60 4, 45 1E L g (19 = KL R
(Arg + Lys) H 46 I~ (E 2) ; AT E RECH 45.24
(>40 BMH) , RHIZE A AREE A ; BT 565
KM -0.353(<0) , F 2% 8 2B K& A E A
(g i 8 %M 81.69, FiAb, ReMse2 & HIHA —
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> Cyclin_C ( pfam ID; PF02984 ) 4f #4 duf F1 — 4>
Cyclin_N( pfam ID; PF00134) , /& B %I 41 ity J& ¥ &
H (eyclin) ZEF— 51 (K 3)

2.2.2 ReMse2 & & # % J5 3 33 W B R RO 57
K H 2 L BLAST [k XF & 8, Bk XU ( Jatropha
curcas, XP_012065375.1 ) . [ P 2 I ¥ ( Hevea
XP_021645034.1 ). #I # ( Salix
suchowensis , XP _024456907.1) ., ] 0] #f ( Theobroma

brasiliensis ,

cacao , EOX90682. 1) . # 3% ( Durio zibethinus, XP _

022740327.1 ). #& 1€ ( Gossypium  mustelinum
TYI88728.1) . K & ( Glycine max,NP_001352035.1)
YL ( Vigna angularis ,XP_014521177.1) 5i%zHEH
3 — B IR 87.4% 85.5% 81.1% .79.7%
79.7% 77.5% 72.7% K1 72.7% , 3% I 20 it J&) 391 25
TEY R A] B O SF, R R N 8 A — SR &
15, WEBA S [R]90F [E) () 25 D REPT RE AR AL (&1 4)
AN AT 5 R 3 N S B AR 283 A g Ik R 2 AN e
JEINE HR YR T YENLS , ReMse2 FEHJE E(HE
i), M HAAE Y & K (B2 R ) , X 7 e 5 308 R
ReMsc2 2 1 5 HABAE Y 9 CYCB2 #H H 314 AR
FIE IR S . MEGA 11.0 rh4R 3 g4 1 19 32 1k
W2t R R (& 5) |, 8 R4 () 41 i JE 30 2 1 3 e
B H 3%, LT Group 1 KT HEL G HYEHALE
AR siAL B KA K 100% ; Group 1T H B JRE 5 8k
JRURS L PG AR B 1 2 KB R 99.9% , 5 £ )7 3]
Fe Xk 28 S TA] 5 Group T HH R 8 55 46 32 R0 ] WA Y
$KAE N 100%, Group 1  Group Il Fl Group 53
SIRE R SR KRR AR ZE R A, R DL 1
A by 25 SR E R, 6B CYCB2 & A 78 4 ] (1)
AL E AR SE . NI, ReMse2 25 F -5 8E XUR A0 LS
PERR I 1 7 51— B de i, SR 2R Rl

2.2.3 ReMsc2 & & 6943 5 K 55 LR A A M & A
ST SignalP 5.0 T ReMse2 & AP AEE S
AT REE A2 0.001 2, #EI 3% 8 11 1 o {5 Ik 45
14, DeepTMHMM Fii Il % 5 i 7, ReMsc2 £ 1 A9
432 A IEFR FRFE 13 TC AR 2 PN 11 55 53, BR ik
HED ReMsc2 25 AN H A& S IR GE 71, Motif Scan T
M2 7R TE ReMse2 B FNTA 6 MR N-FEL AL
DL (O3 BIE T4 2~ 55 5 1 56 189~ 55 192 fif 5F
303~ 45 306 1 55 370~ 45 373 i 55 378 ~ 4 381 fif
I 411~ 55 414 V& IETR ) , 4 D TEAE W I = IR &R
F1 R TR R A A 6 (3 I T4 63 ~ 55 66 i 5
142 ~ 55 145 i 55 337 ~ 45 340 (i FIAS 419 ~ 45 422
MEFEERR) ,3 MIETEN A BoE A N-JA 5L B

JLAY P T4 20 ~ 55 25 37 5 48 ~ 46 53 (i IS
61~ 66 [ RFEMR ) A 7 A TEAE A HE 1 I C iR
AT (A S T4 82 ~ 55 84 i 5 100 ~ 275 102
{37 5 280~ 55 282 v/ 58 322 ~ 5 324 {if %f 400~ 55
402 v BB 412~ 58 414 (i FIEE 418 ~ 55 420 v & F%
PR ) , 3t 20 AN AEIE ML S, X BB 5 TR S A
FE ReMsc2 & F7E 58 rh D e (AL BRIe S A
2.2.4 ReMse2 G ¥ 5B M 438 ReMse2
AT 9 = RE5H, 7T & B e ot 4 it
FEAl S, ReMse2 5 5T 19 — 2 45 44 Tl 2%
(K 6) TR, B 52.55% 1) o-12JE 40.51% TG
FRA M .5.79% 1) JE AR EE R 1.16% 19 B-% 1 2 [F]
M. M ReMse2 #5 EF 5 ) = e gh 44 T A (1 7.
A) Al LLE ), ReMse2 B 2 o8 5EA 1,
SAVES v6.0 HERKGIN T HL5 8 (K 7.B) 8w, i
ReMsc2 85 FRY 432 NS RIE T AH 91.1% 00 F
core X3 (£TE8 X3, > 90% ,A .B.L IX),8.9% i F
WAFXIF (a b 1.p X)), %] SWISS-MODEL i il]
() G 1 BT = A AR ELAG Al S
2.3 ReMsc2 & B 19 28 B 7E i 53 #7

PSORT Filill ReMsc2 4 [ 1 7. 2 At 5 37 75 21
MIZ T REPE R, B, i T 38 0UF ReMsce2 85 H
2 S N N A= 1 A I < N £SO ol
(GV3103) /v % 1y pCAMBIA2300-CaMV 35S-
ReMsc2-GFP FRIRE AR, I 7 JH 53 K2 40 i v 15 B
Fik, 4R (1 8) IR ,35S-GFP Y&k (A5G H
P20 MO AZ 200 o R A0 i B v 20 o A (1] 8. A -
D), 1M 35S-ReMsc2-GFP o a8 W) 32 22 4 A 78
A% A MR (& 8. E) & R G I G, &M
T 35S-ReMsc2-GFP = BEAE AR B F 4 241 g 4%
2 i B A AT 25 45,56 ' (B ReMise2 5 v AE 40 A% Y
Al aetEE K, 5 PSORT il 45 SR — 2, v R J5 L2k
] ReMsc2 2 [ 1P D RE AR5
2.4 ReMsc2 BEE R RIZSFMED T
2.4.1 ReMsc2 2R g8 2 22X 54 R
qRT-PCR $ AR ReMsc2 3 IR 16 B R AN W] 41 41
FFIEKF(E 9) . 5 A, ReMsc2 J& R 78 -7
ML A Rk, 2 B2 5 (P<0.05), Hrf,
ReMsc2 FEPRIFERR Y 26k i o 35 v T HiAth 2 20 ,
SRR T 2R BT AY 2.13 1411 ,14.94 %,
X R ReMsc2 FE AT B i 9 A SRR Fe S, O
HA AT REFEMR RN ZE rh ik DAHUIEAS R 3R 5E
2.4.2 ReMsc2 3 B 649 3F A M i it & ik B X 5 #7
K H qRT-PCR 77k, WF5E BRI i R Y ReMsc2
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atg aat gta tct gat gag aac aat cct aac att gca aaa ccc tca agt ttt caa gga gga

2 RcMsc2 EE cDNA FI R EBEHEIERET]

Fig. 2 ¢DNA sequence and encoded amino acid sequence of ReMsc2 gene

1 75 180 228 360
55 o ———
P YT

Query sequence Putative CDK interface
B-type cyclin signature £k

A DG il
Specific hit

k4% 2 DL RE Non-specific hit
MR Superfamilie

3 RcMsc2 EHREHIETN GG R

Fig. 3 Domain prediction results of ReMsc2 protein
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W[ R Theobroma cacao EOX90682.1

W% Durio zibethinus XP_022740327.1
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Fig. 4 Multiple homology comparisons of ReMsc2 amino acid sequence with other plants
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Fig. 5 Clustering analysis of CYCB2 proteins
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Fig. 6 Secondary structure prediction of ReMsc2 protein

-180 =135 -90 =45 0 45 135 180

o 22 3 C- N4 1 T % )
Phi (®)

A. ReMsc2 8 F B = A5 TN ; B. ReMse2 85 FH B = HEE M AR
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Fig. 7 Prediction and detection of tertiary structure of ReMsc2 protein
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35S-GFP

35S-ReMsc2-GFP

ALE. 855563 ; B,F. MEATEEE; C,G. %, D,H. &35, 35S-GFP M5 384K 35S-ReMsc2-GFP J A& ReMsc2 B R

FEARK,

A, E. Green fluorescence field; B, F. Chloroplast fluorescence channel; C, G. Bright field; D, H. Merged field. 35S-GFP indicates the empty
vectors, and 35S-RcMsc2-GFP indicates the fusion protein vectors with ReMsc2.
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Fig. 8 Subcellular localization of ReMse2 protein in leaf epidermal cells of Nicotiana benthamiana
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Fig. 9 Tissue expression analysis of ReMsc2 gene
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Fig. 10 Expression patterns of ReMsc2 gene under different stresses
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