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Cloning and functional analysis of JcWRII gene from physic nut
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(College of Life Science and Agronomy, Zhoukou Normal University, Zhoukou 466001, China)

Abstract: WRII is a member of AP2 transcription factors and plays an important regulatory role in plant growth and de-
velopment and fatty acid synthesis. In this study, an AP2 family gene was cloned from physic nut by RT-PCR and named JeWRII.
The open reading frame of JcWRII gene was 1 137 bp in length, encoding 378 amino acids. The results of expression pattern anal-
ysis showed that the expression of JeWRII gene was not detected in the embryo, but it was highly expressed in the endosperm.
The subcellular localization results indicated that the JeWRII gene encoded a nuclear localization protein. Phenotypic analysis re-

vealed that the increase of JceWRII gene expression did not affect the growth and development of transgenic rice, but changed the

fatty acid composition in the leaves and endosperm of
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transgenic plants and increased the oil content in the
endosperm and leaves of transgenic rice. The results of qRT-
PCR showed that the relative expression of fatty acid synthe-

sis-related genes in JeWRII transgenic rice was significantly

(ZKNUD2021073) higher than that in wild-type rice. The results provide a theo-
VEB N HE (2000-) , 2, TR (5 FEA, AR}, 35 50 ) 3 JpR RUA retical basis and new genetic resources for further research on
FEDIRERFSE . (E-mail ) 2230439874@ qq.com the function of JeWRII gene in the endosperm development

BIRAEE EBHE, (E-mail) yhtang2005@ 163.com and lipid metabolism pathway of physic nut.
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ME

JIG W BRZH 43 O 72 2 2% Wi N BRIF 9 05 1, B
BEAA AL Ay B 1) B AR UK A e JeWRIT SEPR K R4l
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pl 0.2% (BRI LL) THFRFEPRE W, UL Cy
YER AR (40 wl) SR 54 BEES 4 TE 90 C Ik 1.5
h, BEIEZRE, MA 1 ml 0.9% (JEEAEF L)
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i RS P A e 5 R K g e 1l 228 1)
T RFLAG I U A 75 it , BARSRAE I V6 2 7% TE # e
WA & CERAEYEAREARAR, 55 K-
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Table 1 Sequences of primers used in this study

TSTA-100A) $Bl 45 .
1.7 HERMEREFRKBEEKSHENNE

JIT A A6k Sk s i B A 78 B DRK ARG IR L A
St B IRFLE IR T 80 CHET Bt 7 Bk
MR G T 80 CHET, B BR 4t R J5 EE R
FORY AR AT W v v S PR T AL, TR B B A R R
A 10 ml BEOE T REIA 2 ml S NEEH T 85
C/KE 10 min , BHEZIR5, MA 3 ml 1IEE %I
FE S min, SRERIZUIRY , B WA 2.5 ml 15%
Na,SO, I FEi 5 B L2 WA 1 ASH 8% 35
B, FZEIA S ml 1E & Be-5 79 B (R R LT
2) FRRAREL, 5 e B 3 3 A8 v 26 U 2 i A3 HLAH
HEAKT BT 35 e TR A8 DI AT B FR Bk
B, PR R IR = (I B B -
PERHR TR ) /Bl BT i 100%
1.8 RNA HIREUK B ERIEE RN

AHWFFE TR R RNA B4R B R SR Bk it
IRBHE (D) A BRA 7l A RNA $2BURH & (5775
12183025) ,cDNA £ 195 R H TaKaRa 23 B (35 %
FIRA & (52 5:6215A) , E &7 PCR 2k H] LightCy-
clerd80 MEZ A ¢ Y € & PCR Y F1 TB Green ® Fast
qPCR Mix i85 &, BAREAE 5 S IR G v -
S OsUbiquitin , JeActin AE R 7K F& R XU 1Y P 2
PR 272 2R3 PR A A 26 2R K ARG T
TP 1, AT 3 AR

ElEES P EI 514975 (5'—3") RIa 51 9F 51 (5'—3")
SEHG Y JeWRIT GGAAGAACCAACCGCAGATAG ACACTTTGCTGTACCATGAAAACAC
KASIIT TGGCAAGGTGAAGGCAGGC GGATGAAATCTCGGAACGGTGT
PDH-EIB GCACACGATAGGGAACTCCATTA GTTGCGTCCTCCAGAGTTGC
PDH-Ela GGACCCCATTACAGCCTTGAA GGCTTGCGTCAGCGAACTC
ENRI CGAAGTGGGGAACACAGCAG TTTATTCAAGAAACAAGCCGCA
PDH-E2 TGGGATCAAGAACCAAATGC AGTGCCTCAGGGAAAAACAAT
AcP CGAGGAGGAGTTCCACATCAG CGCCCAAGGTAGAAGTAGAGC
JeActin TAATGGTCCCTCTGGATGTG AGAAAAGAAAAGAAAAAAGCAGC
OsRUBI TTCCATGCTGCTCTACCACAG AGGGTTCACAAGTCTGCCTATT

EnGILY] JeWRI1

ATGGCGAAGAGATCGTCTCC

TCAGTTGCACACACTGATCA
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FERIRE ST T, 55 1 4> AP2/ERF Z5F930 () VYL &
JPXF F4ERE AOWRI AR MY & 5 05 T 1 T e 2
FEREEM ARG REN, VYL P A7
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WRIT 8 e s AR SFY

AtWRIT NMKKRLTTSTCSSSPSSSVSSSTTTSSPI QSEAPRPKRAKRAKKSSPSGDKSHNPTSPAST Si TIREINY 74
................ GGGGGGGG Sl TINGIRW 22
NRF
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AP2/ERF[X 1

FAWUNIEEE YLAS[LRROSIS/GF|S[RGVSIKYRGVARHHHNGRWE
(ONVANIMIEE YLASILRRINSIS/GF|S[RGVSIKYRGVARHHHNGRWE
NS EEE YL ASILRRISSIS|GF|S[RGVSIKYRGVARHHHNGR VEA

ARIJGRVIBGNKYLYLGT]

GRVIGNKYLYLGT] OEEAA
] 3 iTIIBTIOEEAA
RIJGRVIIGNKYL YLGTPSTQEEAA

AAIREYR 221
DBAAIJEYRG 170
DJAAIJEYRGH 219

AP2/ERF[X 15

Atwril (NERT NI DRLKKKGVF PFPVNOANHOEGI LVEAKOEVETR. EAKEEREE. VKOOYVEEPPOEEEEKEEEKA

OsWRIT (UNGINT NOWLDO. . . . . .. POLLAOLOOEPOLLAOLOOELOVVP ALHEE[§QDDDRS ENAVOELSSSEANTSSDNN 293

JewRll OINGIBLSTMI RW. . ... ... LKPGVAANEPETI LEPSVFPSTD. . . NYI [§T EE. . NKPSFFNI TQFSSDCLNSPK 237
280

AtWRI1 EQOEAEI VGYSEEAAVVNCCI DSSTI VENVDRCGDNNELAWNF CVVDTGFSPFLTDONLANENPI EYPELEN. EL
OsWRI1 EPLAADDSAECMNEPLPI VDGI EESLWSPCLDYELDTNVP GAYFSNSMNFSEWFNDEAFEGG. . MEY. . LFEGCS
JcwRI1 RPEVFQNKI SSSPYQKTSSPTALSLLLRSSI FRELVEKNSNVSGDENDGEEGKNQPQI GGD. . . . ...... ...

JcWRI1 ... DEFSGI FYE[I

AtWRI1  AFEDNI DF VF DD€KHSICLNLENLDCCVVGRESPPSSSSPLS. AQBSTDSASSTTTTTTS VSCNYLFOGLFVGSE 438
OsWRII ST TEGGNSNVDNS[€VTISYNLFE. . ECNVLEKDI SDFLDKDI SDF|#DKDI ST SDRERI SPQANNI SCPQKM SVC 378
I PTFA. . . . YSSDKDGLDLQERELQF

378

FREE O R EFOR RS ZIERR ; T REIR O TR G RN SF A IERR ; & 733K AP2/ERF X3,
1 JcWRIl EEHEEBF TS

Fig.1 Amino acid sequence analysis of JcWRI1 protein

2.2 JcWRII EEMFRIEEKX S

XoF SRR XU AN [ 4 40 % b - AN [R) & 8 Bl 7 7 5
HIMFLER T, JeWRIT FERFER ZERrp A K
WENFETR  AEFRT R B & ik, T 50 uER %
LNy 45 S 1 R 1, 4 qRT-PCR $ AR A Je-
WRIT FERRAR A 6] % B B B A R IR FL rh i 3R
ik, GEFRFRT, T R XU TR h A R E Je-
WRIT FEKFRGE ANTEMZL AR 2] JeWRI FE R Y%
ik, HAERRHE 35 d By IR L A AR o 2k it o v (A
2) ., ULHH, JeWRIT JE BT 7R R XM B+ & B L 72
HE PR VE
2.3 JcWRII EE 4L E B K #9240 B E L 5 #7

J9 T B JeWRIL & H 0 R M, il o RT-

PCR 5RE T JeWRIT FF T B SEAE 7 91 (A 3 4 1k
T, M F s i) EEN TR ET Je
WRII-GFP Rl& R IK AR, b5 PEG /&
() 40 e T R A T AR B A 1 O TR K A R R Je-
WRII-GFP fili & 3 ik 84K 43 00 % Ak ) 3/ I i
AR T, T 25 C R )E KL T
JE A= Jo A A4 i T e O S B R OB N W SR
DAoL, 25 B, 23 2R 5% b 1% 40 i b T A
20 M 2% A I 2] T gk A D R S, SR AE Je-
WRII-GFP il 3% 35 24 e Ak ) 48 e v A AE 4
MRz A I B T SR S (Bl 3) o AR5
R — L R, JeWRIT 3R i i 1 A% E E
EA,
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Fig.2 The qRT-PCR analysis of JcWRII gene expression in the embryo (Em) and endosperm (En) of physic nut at 29 d, 35d, 41d, 45
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HOe A TR R T 7R 55 FE UK R v s 6k, /A4y
Mras S22l 3 263K JeWRIT F DR 5 0 6 B[R K e
R ERR AR LT, Gt a s 1R 5%
JeWRIT UK FEMR K b 13043 ) 5 B 5 1 A 1A
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Cis:0-Crg. FI ., WEBRGMIER AL 53, =3 7 Lt &Y
H90% ., WFFTLsRIL w5 B A R R AR LE,
JeWRIT FERAERE T C, .o Cog. o B Cop . o JE DR B 53
() E BT R AR R SRTT C . R Cg.  FEFG L
PRUKFE Y & & 3 = TP AR 25 BTk it 3%
K JeWRIT AR T % 3 RIK FE IR L P g 107 R A 4
2.6 % JcWRI1 EREKTEM R AEARERAL 4 43 4

R T RAEIT FEK JeWRIT FE R 152552 i s L X
IKFEN Fr BRITRRL 3, B ik — 20 A A T P A RN A
JeWRIT FE UK R v op Big W R 4 4%, &5 R,
Cig:0:Cog. . 1 C g, s F7KFEMEM ) EBRITRR AL 53, —
HG A 4100 0 R 89% ; 55 T AR ALK RS AT L,
Cog.  PERGIEDRIK R v i) 5 i 00 25 88 5, R C g o FE
FEELPUK R A A IR TR AR AL (E 6) .
27 ¥ JcWRII EEKBHRAMEI R ESHE
S

FERAE R4 R, JeWRIT S R 3 A8 JfR
WA IRZL Bk (B 2) o BEAMITABIESE & 30, KRB
HIl EEE AR AL, BE ik 50% ., H I,
R T RAIE JeWRIT FERFE RS FIRFL & B H T
e, TSI T %8 JeWRIT FEDIRIRRFD 109 TR &
P 7h 259, SR RKAEAH L, e 3 KRS R T
TR B R E 2R, AT EE A B KRR A
% JeWRIT PR /K R 7 IRFL A A9 i i T 7 i
LEIRR, SR AERUKAEM EL , i 3K JeWRIT FEH
FEHEIN T I RK A R T IR FL B i i (B 7a) ,H
SEREAR T SRR A Rl IR 2L vE b 5 & (81 7¢)
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Fig.6 Fatty acid composition in flag leaves of wild-type rice and JcWRII transgenic rice

—_ . a
s 0.8F - ok 5

B 0.71

JREL S (%, 1
(=]
W

R it (%)
S~
(=]
T

WT OEl OE2 OE3
b ¥

300},
sk [ 5y H H
39 2()?
i
B 15F
=
e (V]
Sk
0
—~ 2574 "
1@ 20F o T
-
S 15
H |
& o
=
0 WT OEl OE2 OE3

QAL

a: P A TRG 3 DK R RP IR FL & i s b TR s o P20 RV SE DR R R AL by 25 Bt L P20 BRI JEDRUKRE I i, e
FORFEILHKFEE WT ML 22 50 838 (P<0.01) |, + FRFEFEFKRES WT L2557 % (P<0.05) . WT.BF4E#, O L. #% JeWRIT £ K
F 1S HRR  OE2. 5% JeWRIL JEH/KAT 2 SRR ; OE3 . 5% JeWRIT SERKFG 3 SR &R

7 BF4E # JoWRI EEKBTHNREREI MESHE

Fig.7 Thousand-grain weight and oil content in endosperm and leaves of wild-type rice and JcWRII transgenic rice
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