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Functional analysis of Bna-novel-miR432 related to
silique and seed development in Brassica napus

LIUQian, WANG Xin, ZHAO Yun
(Key Laboratory of Bio-Resource and Eco-Environment of Ministry of Education,
College of Life Sciences, Sichuan University, Chengdu 610065, China)

Abstract: To explore the functions of miRNA in flower organ development, silique and seed development
in Brassica napus, a novel miRNA named Bna-novel-miR432 was screened by analyzing the small RNA
sequencing data of Brassica napus silique and seed at a different developmental stage. Then the miRNA
was overexpressed in the Arabidopsis thaliana for functional analysis. The results showed that the
flowering time of the stably transformed plants overexpressing Bna-novel-miR432 was significantly ad-
vanced, and the observation of flower development showed that there were defects in stamen develop-
ment, resulting in incomplete pollination of the pistils. we further tested pollen fertility and found that
the pollen fertility decreased significantly. The statistics of silique development showed that the length
of silique in the overexpressed Arabidopsis lines was shorter, the number of seeds was significantly re-
duced and some of them were aborted. And the statistics on seeds development also showed that the de-
velopment of the embryo was delayed. Therefore, Bna-novel-miR432 is involved in the regulation of
flowering time, the development of stamens and pollen, and the development of fruit.
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TERAE A TR S — B E T S [ e 2 4k
IKRE FRFINGE 59 12 Fioke (%) 565 DU R AE D 75
PO AN I DA B sh Wikl 2 AN IR ReAE R
PI R Tl i & D) A W 1 28 F AL
JIT LA BE DA 0 il S U B R VR i —
SERFTAERE . SRR T 5 T AR
YIRS RR A A A R AN REHEA T A FH A Rl
FHAEE T T B RE I, LA SRR R A 43 Y
KB RO A R RER Y R T e Z 45 AR
SR aa . DR S AR R IR 0 B R X 4R
T T SRR i SR e A G L

PR 9 25 A 2 ply i PR 1Y) T L PR 1 2
RACPAEAR KRR B 7 3 Z R0 IR PR R () 4 L i
AR % T AE S5 RNA JiH 2 MicroRNA (miR-
NA)Z: 5 0 Wy 5E DK I 458 10 F 5% 38 7 1l R F o 44
M. miRNA 22— K AR 21~24 nt 1P A EE
JE4i RNAP!, miRNA 5 Dicer i fil AGO(AR-
GONAUTE) & 14455 TE 8 RNA i S 46 5 DBk
4 & (RNA-induced tRNAscriptional silencing,
RISO #L i) mRNAS, S8 mRNA i fige s 410 il
Bt AR PR s e R Rk N TE IR L & B A
F—ESiES RNAlin-4 J5FFER™ , ok 2 miR-
NA B2 A58, 523 miRNA 7ERY) 4K &
B AR A A g B3 i e Ry 45 T LA T AR
. #ln, miRNA 2 589 MR FIi LD 8
Fran B AR AR R BRI R S
A AE K R B . miRNA & GE 4R i
I R 7 S TSI SE RN (9 97 ST 2.1 ) SIS I = 13 )
JEAEK e SR AR g a4 miIRNA I8
e 55 R R ) o A5 5 90 208 5 L L R L A
BRI 2 LA SR SR A 3 A A e L R
AEOR R B 22 11 miRNA DI REDL I UE , SRy HAH S AF
FEHME T R A B IESE RN B .

H AT & T miRNA J8 8+ FAERHE Y 5
Pl & B AT i T FAERHA R & B M
5 miRNA [EA HF 58 EEE P T AR KE LM
TR 257 1. Chen M @ 1 miR160 7E 3
St 3k & I miR160 A 58 i i 75 A= K 2 i
IR AR R TR T A R B K B Wang ST &k B
miR397b i i M LAC4(LACCASE 4)
OFSvS- A ENE A B Nl JiDRedn Witk B Eok '
i, X miRNA 78+ FAERHE Y Fh & B ik

REBLEPEMRNRE VEFRW R KR
P, A0 miR167 3 3k 45 L PR Sk 5
K Z o Y T ARF6 (AUXIN RESPONSE
FACTOR 6) fl ARF8(AUXIN RESPON FAC-
TOR &)Wk R FR & B, 5HAIEY
FHEE - 2% miRNA 8 58 A0 X 4 2 B RH 4015
BATEXT /N RNA 50 b miRNA (348 . #3k
B2 B 55 T BE TN A 5w DR, B A O
miRNA 7EHS A R TR+ & & i D 6e , Xl e
P72 J5 ok R B B L

AHIF S 38 3 0 S50 = B H W B SR R
B I SRR /N RNA W50 36174397
VERITEMRAF T & B 5 W OB R E] U JE IR
) 2k HAR WA 1 miRNA, 1744 2 Bna-no-
vel-miR432. AR 41 i 1o /i W A 58 B F IR 0 &
B FEI, M LT E RIS B B G
I BRI R 1 R B RS SR R AR R
HE, HIY Bna-novel-miR432 I I+ 4 E
FeIR RGN IF AL A e & AAE R & B DL A
SRR & 8 S5 T VR DA AR 1
S R AR 22 3 A v B Ak — i a8t 2 T U RN
AR,

2 HRSH®

2.1 #F

H RSB R 1 % (Brassica napus L.)
PR R s o I A R Rl it R I RHe
W R (Arabidopsis thaliana ,Col-0) , AR SE B =
Ffit,
2.2 7 ik
2.2.1 RNA #9323 A& PT-PCR  {#i ] Trizol
VRO A0SR Z5 B R BE A 15 dL 0
FENR) \Z6 I (B3 J5 45 22 L 2oty i) K& 27
B (B 56 22 d, U BN B 56 R Bk 3R RN B 2
RISERE A R RNA, FF 355 05 56 e i Uk A6z D
RNA ) 5¢ B, T i A% R 23 Hr (X (NANO-
200, A0 M B A5 I RINA ¥ 5 1 o £

% M TransScript® miRNA First-Strand cD-
NA Synthesis SuperMix(AT351-01, b 2K 4)
TR S e s iR A B e s 15 31 cDNA AR S B
PLH AL SE BnActinT NS HEF (F D
TB Green®Premix Ex TaqTM II(RR420Q, TaKa-
Ra), 51 ¥ qPCR-miR432-F (& 1), #4735
Bna-novel-miR432 % ik & % iF ; {# F AtU6-26
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WSHEN R D, 5190 gPCRmiR432-F (& D,
R INES 2 S Ak & £ R b Bnanovel-miR432 33k
. % M TransScript® Reverse Transcriptase
(AT101-02,db 5t 423 4 Ji e s i) 6 i I %1%
F| cDNA fE B M, 51 %) qPCR-MYBI106F/R
(F 1), K AR E #% Ak #E Bk f SR b Bnanovel-
miR432 1 JE (A 1) ik . qRT-PCR R )¥ # N
95 °C 2 min; 95 C 15 ;60 C 30 s,40 MEH, &
B3 EY A EE M 3 ANEOREE AR IAEH]
/Z_\\ﬁ 2*M(fti+%:[18].

x1 3%
Tab.1 Primers
GlL/ B SRS (53"

gPCR-miR432-F  ACCACAGUUGAACCGCUUGUCCCG
MIR432-F GC GAGCTCCTATAACCGTGCTACTATGAGA
MIR432-R GCTCTAGATTGTTGCCCAATACGCTCTA
qgPCR-MYB106-F CTACTGGAACACACACTTGA
gPCR-MYB106-R CGTTCTTTGATTGTCCTGTG

AtU6-26-F GGGGACATCCGATAAAAT
AtU6-26-R ATTTGGACCATTTCTCGAT
BnActin7-F TCTTCCTCACGCTATCCTCC
BnActin7-R AGCCGTCTCCAGCTCTTG

T TR AR 55

2.2.2 Bnanovel-miR432 ATk ¢ % & foid & 1k
H AR M E FF NCBI %3 E %} Bnanovel-
miR432 B 4 347 Blast %, % mid 7 51 LA
Ko bR 0. 4~0. 6 kb M 751 #E47 5o bt , ek |
Y) MIR432-F/R (K 1), 725 9 hn A i UJ A6 i3
Sac 1F1 Xba 1,51 i B4 TAY TRAR S
. PCR ML : 98 CHULNE 2 min; 98 “CAH:
30 5,56 CiBk 30 s,72 CHEfH 40 s, 34 PG
72 CHEM 5 min. F| ] EasyPure® PCR Purifica-
tion Kit p##y a1 iii 7] & (EP101-01, Jb 5T 43 40)
afifl [ H i Fr B, 5 pCambial300s Bk % #2F
AL R AT DHSo (T-TSC-C14, dt 5t 38D ,
PRUCA B 7% iE 47 PCR AN 7 45 5, #8418 2 1Y
pCambial300s-Bna-novel-miR432 gt & 1 3¢ 15 K
TEIE 1R,

2.2.3 M I e Akt s KA ST IR
TLE TS VKR 10 SRR ENIH 15 A 4 CUKAR
AL 3 dJEI5) S TE MS BIASEFREE [ A
FAEHEFIESR 7~10 d )5 BARKHI ) 4 3 1
o BN 3 d JETE TR E TP TR H IR T
B ORI EIR/ B =16 h/8 h. AR 24 C).

B 1 pCambial300s-Bna-novel-miR432 &4t & ik B
Fig. 1 The plasmid profile of pCambial300s-Bna-novel-
miR432

TR 7R YL 1 5 3B AT RS O s AL i
1k, BAREEE N 15 Sk pCambial 300s-Bna-novel-
miR432 21 FURLEE ARFT T b, PRIBCR s Ptk A T
7% PCR %8 5E , S8 08 1B 00 A AT R 24T 97 KK 5
12~16 hJ5 & O 5 8 W 8 DU TE O i B¢ 2
ODysoo A 0. 8~1. 2; BY B2y 5e ER 1 46 2 SR IE 5 %
TR RARGET 30 s Ja . fEHFE 24 h J5
T IER ISR, R 5 d L kRGP IR, &
SRGE 2 W 1 H - S WO To i AR 1
W ToRRFPFiE 3 & A 25 mg/mL IR 1 MS
SRR A THUPE L o PR R AR 15 R A B
6 I, PCR XGT M B 2R 47 5% 2L F BHAVE 25 0
e BE DR PR e A T BRLRR E S WO A %O R S
i1 = A 15 2 265 RS S ALAF AR,

2.2.4 ¥ Z+ Bnanovel-miR432 3= & K 84 1
mAF AL A psRNATarget Chttp://plant-
grn. noble. org/ps RNATarget/)#:47 Bna-novel-
miR432 7E4U T I rh 3 5 P %) Tt o 39 B2 48 (E i)
INTEET 3 SR miRNA A AE I HLA.
2.2.5 WMo ER ALY SEHNE  PHEIT
ERITES IR 2. 2. 3. i L 2 w . R
2 X B DR AUL R I R A B UL R T AR AR LA T
WL I GEITHURGIT FEAET 2 1~2 cm B 3% J3E 48
H. WIFERT— KAEH ek = i i (SMZ18,
Nikon) T i#F47 i Fl ML T4 R,

2.2.6 M EEAeR (DWW LR,
WOFAERT— R AETE - I BT AR R R A
FITF AL O AR L B 1~2
1K % €5 % (No. G3050, 4t 5t & 3K 52) 4 4, 30
min, FIE A 22 8 3048 (NI-U, Nikon) W £2 3411
HROL A T ARy A, OB B S A .

(2)TTC ¥ BOUFAERT— R EE U A2
PAEZGE T L 1~2 7 ddH, 0, F 8%+
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STV BT A 24 489 A 5 BT 1) A A A 3 43 B
e, R B 1~2 3 0. 5% TTC % (A610558-
0005, F¥EA: T, 55 F3Ri R A 35 ClEIRIG 7
FAHRE 15 min, SR 5 7F IE B AH 22 B AUEE NSRS
IR SER

2.2.7 MaiARFATEAFHERREL A
P SRR T A B 1 kT L AT A SR P
FRE N ORI L TN OGS Gt 45 R A%
E. I BOTAEIGEE 3~12 d Ay 2R, B Rk R L
3 bk BEARFEHLE 20 A AR AT A 12 fLiR
Molgpric . ARSI A 1 mL [FZER (L8 ¢ 1K
BEiR =3 = D FEML 3% R 8L 2 10~14 h f5,
FH ddH, O JE3E 3 ¥R K2 5 min, SRS HIA 1 mL
B e AR R L8 RRE I 3~5 d, MR
P 2~3 YR B, B A5 B HA 0% AR R 1 TE 3k A
e AR A T R B AR AV A AR AR )
FFF G Bh - 76 1F B4 22 W00 T G it 45 i 10
Tl (4 R JT A s i 0 R AR Xt T T R A%
A AR K F O TG AR R R AL
HETAR. AT Image J BN & £ 2R 1 v B2 A
JE KRR 43 B SR AR R B L.
2.2.8 HyELE ARSLEPITA BRI
i i Image J(v1. 8. 0) ,Image Lab F microsoft of-
fice Excel 2013 52 %, fE® H origin 2017 #5458
B AR L R ANOVA 438 e/ i
F2E 75 (LSD) ZH L, P<<0. 05 1E R 1
W, & ST i SPSS 25. 0 SE AL

3 HBR5HH

3.1 Bna-novel-miR432 F %I 434 5 #BE X F
FFEEE O A /N RNA I 55 2 #r (NC-
BI Sequence Read Archive (SRA)%#iE % . iS5 H

PRINAT766319) , fiii 45 21 78 H #4870 =%/ R Fpp
TREH FIRERIAA AR AR miRNA, 4y
44} Bna—novel-miR432, U3 2 fr/~. A A UN-
AFold(http://www. unafold. org/) Il T il H:
R ) — 9454 . & B Bna-novel-miR432 Fij{kJF
SIEA ZE- IR 2 foR.

A 2 BnanovelmiR432 —4& %4 #)

WA 34383 Bna-novel-miR432 J£%1
Fig. 2 Secondary structure of Bna-novel-miR432
The blue part represents the Bna-novel-miR432 sequence

%t Bna-novel-miR432 ZE3AES 7+ 10 #E 3L IR 14 F
W, 25 4 miRNA 1 D) #1710 €. & #H Bna-
novel-miR432 — AN 7E#I 3L MYB106, MYB106
MBI 25 & A 7R 5 Bna-novel-miR432 §if & Bt %
XIS 11~12 LR EE 2 A], 3X — BT UI v 2 7
MYB106 JE [ P 7 F Xk (5 1454 ~ 1477 A58,
3, 2 1 #E M BnanovelrmiR432 @ 1 5 1]
MYB106 (1) s v [a] 7= 4y, 4 il MYB106 1) %] 9%
S in o4 A mRNA. H A:MYBI106 £
AT A4 AT JE LR 4 ) XM 013784871, 2-
BnMYB106 . XM _013794273. 2-BnMYB106 , XM _
013845778. 2-BnMYB106 1 XM 013870914, 2-
BnMYB106 (Jit 5-BnMYB106) , & i1 24 AL 1Y
SEF L 405 P DNA 54 HTH myb-type
1 #1 HTH myb-type 2([& 3).

#2 miRNAWFEIER
Tab. 2 Serial information of miRNA

FF9 44k

miRNA 41 (5'-3")

Bna-novel-miR432 J %)

Bna-novel-miR432 Fij{A& %31 GUCCCGCACCGCU

ACCACAGUUGAACCGCUUGUCCCG
CCCCGCCCCACACCGCAGUUAACAGUAACAAAAAUCUCUACAUAUACCACAGUUGAACCGCUU

HTH myb-type 1

HTH myb-type 2

@
IR R R
Qaaa

ngr gkkgwt ed 1 y g w

CcCBxA Q3N T)F2 E Lok b 1p4 BEAGLERCGKSCRLRW s IKRGKEpRUe E 5]
E (e 0N PElohs I LA EE PRAGLIERCGK ¥ H
GEWTRREENY INE e GIRRTIER ®RCGKSCRLRM E

KK GIW |30 E DR LR I 3G LIS e

W PRWIERETER INEY[eLGE d L KRGH 3E
¢ p agl rcgkscrlrw nylrp ikzgk ee

HicIEAT: SHRTHIE: b
THIGIEAL: SEbEITHI o
DIl SLL A K
THIN B 12 e et H
DBt <EfE SLL A E T x
i h gnw i r dn ikn

A3 &AL F7) T

Fig. 3 Alignment of amino acid sequence
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3.2 Bnanovel-miR432 7E H % &l 3 h Y R ik
I iE

T ANMSE 25 B CLIB IR L Z6 B ] (Ze bk
TR T Z7 B CU T D J2 IR Hh 2% 5 A G
SRR X R T kB RS SR R A SRR
(K 4). #3d gPT-PCR ¥ Bna-novel-miR432 7
Z5.26 .27 B R IAIE B, a5 R & Sb R,
Bna-novel-miR432 {3k & 2 FIH#a, 5 Z5 i}
W Feak B AH E, 26 iR A E LT 50 52 A,
27 B T 170 45 424, Horh 76 3 Z7 B Bna-
novel-miR432 ik i i & LI, xR B A5 L
% /N RNA U 7 %98 4 #7145 2 Bnanovel-
miR432 £ Z5.76 .27 B Fk (K] Sa) FA—
. R BERS 21 Bna-novel- miR432 FEl % &
B R T EEEN.

76

B4 mEARFFT Z5.26 = 21 W7 EH

Z5 W (BB R 58 15 dL A/ R IRAL T B IR 41D 26
I I (B2 5 45 22 d, A R 5 5 B e 1l I A 1 e vk 1
JRISID L 27 WY B R 45 29 dL AL T U SE IR D
Fig. 4 Diagram of Z5.7Z6 and Z7 for silique and seed in

Brassica napus

75 stage (the 15th day after pollination, small siliques, em-
bryos in the heart-shaped embryo stage), Z6 stage (the 22nd
day after pollination, the length and width of the siliques in-
creased significantly, and the embryos were in the linear cotyle-
don embryo stage), Z7 stage (the 29th day after pollination, the
embryo is in the U-shaped embryo stage)

() b
50
'§40- 'P<0.05 .5250 "P<0.05
%30_ %200
3
jjv © 150
5201 -5
E % 100
; 10 = 50
075 76 77 "7 76 77
5 WEARFATF P BnanovelmiR432 £ & 41 £

)

(a) {03 Bnanovel-miR432 7£ 4% i 1] (9 ) 2 ik 15 B 5 (b)
{2 Bna-novel-miR432 7£ 45 i ] qRT-PCR #6025 S
Fig. 5 Expression analysis of Bna-novel-miR432 in si-

liques and seeds at different stages

(a) represents the sequencing expression of Bnanovel-
miR432 at different stages; (b) represents the qRT-PCR detec-
tion results of Bnanovel-miR432 at different stages

3.3 Bnanovel-miR432 I FEFF A EE L ER B
R
LRI AT IR G 0 R A e S P A A

WO -3 4 70 85 22 - AR B MR O 2 1A 9 Bk BHPE
FEAL 20 % 2 =AY FRR A SRR B 1 N
FIHRE RS MIRA32-F/R(FR D i#47 PCR %
FE S BRAT A RN 6 R, BT 3 MRE ik
¥k &, 4y 9 44 R MIR4320E3, MIR4320E11 #l
MIR4320E20.

M 1 2 3 4 5 6 7 8 9 10

bp
2000

1000
750
500
250
100

A6 ZEARMHImESGEE
M 2y DL 2000 ) Marker; 1~9 435I Q3E BH ML FE R 10
AT A R I+
Fig. 6 Positive identification of transgenic Arabidopsis
thaliana
M is the Marker of DL 2000; lanes 1-9 represent positive
transgenic seedlings; lane 10 represents Col-0

3.4 EHEFEPIEIF P Bna-novel-miR432 K H 1
E[F MYB106 )R iE

Bna-novel-miR432 7] 88 14 miRNA # % )5
PEFEAILR] T PR R R A9 FReak R S B ) RE A
qRT-PCR #4) J7 3 X} F% 36 [H #1 B JF ' Bna-novel-
miR432 M HBELP MYB106 33k B 414007,
& 7a FF 7 » Bna-novel-miR432 13 ZE 150k £ 1) £ 5=
HFpTrf Bna-novel-miR432 [ #1582 0 B B4
WA #k =, B MIR4320E3. MIR4320E20 Fil
MIRA320E11 FKik a5y Bl J& BF A B i 35. 70 475,
5. 87 f%FN 212. 52 A%, Gl 7b Fron, 5B A AUAH
¥, Bnanovel-miR432 j& 3 ik ¥k & 19 M F A0 Fh T
Tl 3k B MYBL06 () 3% 35 i 2 3 B AR Y,
MIR4320E3., MIR4320E11, MIR4320E20 #f %
th MYB106 FRik 53 ) o B A= B MYB106 K3k
B 26. 5% .34, 0% 1 22. 6%. 1 b iRZE BT A
L AR #R . Bnanovel miR432 fY £ ka5
HHEFEL MYB106 (3883540 5 » iIEB] Bna-no-
vel-miR432 BIN# A . HLIRHE R IL R ) 23k,
3.5 Bnanovel-miR432 T RIZMKEKBRETH

N

TESMEEHT , 5 IR bk FAEF A= BUAE AR S5 TCH
2R Ak g BRI AE K 21 d J5 - Bnanovel-
miR432 i R IK PR R O S hh 2L, A AT AE KB
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e S A 7 1 R A EE AT A B IR A R B Cn ]
8 Fin) s HAMRAR EAEF L 1~2 em I iU
TFIEJEMECH (B Bk R 20 B o B A 1Y 3 e -

@ 5501

*P<0.05 —
1504 L

*

40+

Relative expression

201

*
5 I

O Go0  MIR4320E3 MIRA320E [T MIRA320E20

Relative expression

%0k 8. 32, Bna-novel-miR432 13 3% ik B £ 3% Jii
S50 7. 38~7. 37CINAE 9 frs). bBikes
FRHH AT Fe Rl Ak 2R 5 T A BUA U FF AR 8] 42 25 FE A

)| p<o.05

I

)
h

*P<0.05

o
=

o
=)

—

I i

Col-0  MIR4320E3 MIR4320E11 MIR4320E20

o
W

0.0

B 7 #ARAI&HI P Bnanovel miR432 & H ek B MYB106 # qRT-PCR il 25 £
(a) HFRHEHEPFLIHIT T Bna-novel miR432 # qRT-PCR il 25 H ; (b) AARIEHURIIF o MYB106 #y qRT-PCR #4528

Fig. 7

Detection results of Bna-novel-miR432 and its target gene MYB106 in transgenic Arabidopsis thaliana by qRT-PCR

(a) represents the gqRT-PCR detection result of Bna-novel-miR432 in transgenic Arabidopsis; (b) represents the qRT-PCR detection re-

sult of MYB106 in transgenic Arabidopsis

Col-0 MIRA320E3 MIRA320E11 MIRA320E20

A8 BZHALFHARCLD
Fig. 8 Growth process of transgenic plants(21 day)

1014 e Col-0
"P<0.05 ® MIR4320E3
® MIR4320E11
) - ® MIR4320E20
o
g 832
; * * *
5 8 e oo esan oemo o
g 741 738 747
: i S
8 7 o= foco) @ee
E
z
f==] L]
Col-0 MIRA320E3  MIR4320E11 MIR4320E20

B9 #édEE-tan
Fig. 9 The number of rossette leaves
3.6 Bna-novel-miR432 i Rixk RIELEHTT
T R AE 235 KA (1) 8 AOW 2% A B, 5 T A A A
LU BRI R R RMESS B B IR MR A 22
A A 10 Bz, TEr T T AR T — K AYAE
TP B AR R AE 22 B AE 2 TSk HE R,
A RGN R R, P LA 31 0 A Sk 2 i
EHWZ K, 1H Bnanovel-miR432 it ik #k & 10
TE S ARG MR Sk o (A5 A8 A Sk 2 T A B A
DRAER ALK I TSR T O 5 B 4
AsE 4, TRE B AR A F.

Col-0 MIRA320E

1000 pm

B 10 A% fo Bnanovel miR432 it R kA LA
Fig. 10 Flower structure of Col-0 and Bna-novel-
miR432 overexpressed lines

3.7 Bna-novel-miR432 i R iX#k R LW iE M
IS L K kA DU AE A 1 ) 25 SR ]
11 Frzs . 587 A BUAH H Bna-novelrmiR432 15 Fe ik £k
FAEZY AR DF o3 Y AT 8, KR Rk a, E—
A TTC X AER TG A T I 2 (AR 3 Fi)» 5
B RUAH L Bna-novel-miR432 i:f 3Rk bk 5 1AL K3 15
FIREAR, o MIRA320E20 AR ZAEMTE 1522,

Col-0 MIR4320E

50 um
B 11 2 A A fo BnanovelmiR432 it %k ik #% %
(MIR4320E) 1625 . i1 bl K 3 &,
AERRIEH T EFRRIERKE
Fig. 11 Alexander staining of stamens of and Bna-novel-
miR432 overexpressed lines(MIR4320E)

Red means pollen fertile, green means pollen abortion

056003-6



% 544 ) A, 4

. H A E AR AT L F A% Bnanovel-miR432 3 ik 51 % 59 %

X3 B4 EIFN Bnanovel miR432 it RIFME R IEMIE NS
%
Tab. 3 Statistics on the results of pollen vitality of Col-0

and Bna-novel-miR432 overexpressed lines

Active pollen Inactive pollen pollen activity

Material

grain grain (£SE)
160 23
Col-0 155 15 0. 8985+0. 01212
166 16
128 30
MIR4320E3 146 25 0. 755340. 00774
152 29
156 32
MIR4320E11 160 25 0. 76433+0. 00729
150 29
160 24
MIR4320E20 145 25 0. 744140. 01201
149 28

x4 EF4FIFN Bnanovel-miR432 3

3.8 Bna-novel-miR432 j

1B

PRI AT & B LA & 12 s, B 4= 5 f
TAETFAESG 55 4~5 d KF He, B 7 K/Nk 31 06
{H; MIR4320E3, MIR4320E11 #f & # T 7 JF 46
JE% 5 ~6 d K . Bl RN ik B A
MIR4320E20 #k RIEIFAEIG 45 6~8 d K& f bl
i K/NR 20§ {E , BT L Bna-novel-miR432 i 5%
KRBT TR FIER. FE— 25X A [a] i IR ) &
BEMG AT 45 R K 4 FroR, FFAEE T S d
R BRI K B OUEA B W 6 d TP Bna-
novel-miR432 i F Lk & 1Y IR AL T35 gl 7 M- R st
W He /N T B AE AL, HARTFAE G 26 8 d BFA B
R4 &b F % R BsE ), Bna-novel-miR432 i & ik
PR AR LA TR AL T U ﬂ%ﬂ%ﬂa‘ﬁﬁ REZE 12 dit
A e AT AR, £545 FIRZE IR, Bnanovel-
rMM%ﬁ%ﬁ%%%kﬁLﬁWﬁ?kﬁLﬂ.

EREKRRZHPER BB RS IT

EREKEMHFRELE

Tab. 4 Statistics of embryo development at different stage of Col-0 and Bna-novel-miR432 overexpressed lines

LS DAF HIE I LIEIR HE LHerFubie Sillirebie [SEIEYIN AR
Col-0 3 0. 3623(100) 0.6377(176)

4 0.2653(78) 0.7347(216)

5 0.0563(16) 0.5070(144) 0.4366(124)

6 0.0488(12)  0.2439(60) 0.7073(174)

7 0.1102(28) 0.8110(206) 0.0787(20)

8 1..0000(200)

12 1. 0000(200)
MIR4320E3 3 0.3773(103) 0.6227(170)

4 0.2695(69) 0.7305(187)

5 0.0458(12) 0.5725(150) 0. 3817(100)

6 0.0340(10)  0.3367(99) 0.6293(185)

7 0.1923(50) 0. 8077(210)

8 0.2051(64) 0. 7949(248)

12 1. 0000(200)
MIR4320E11 3 0.3825(96) 0.6175(155)

1 0.2749(94) 0.7251(248)

5 0.0675(22) 0.5828(190) 0.3497(114)

6 0.0707(22)  0.2765(86) 0.6527(203)

7 0.2027(60) 0.7973(236)

8 0.1977(52) 0. 8023(211)

12 1. 0000(200)
MIR4320E20 3 0.3692(79) 0.6308(135)

4 0.2862(85) 0.7138(212)

5 0.0692(20) 0.6055(175) 0. 3253(94)

6 0.0245(8)  0.3374(110) 0.6380(208)

7 0. 2008(49)  0.7992(195)

8 0.2121(56) 0. 7879(208)

12 1. 0000(200)
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Fig. 12 Statistics of seeds development of Col-0 and Bna-
novel-miR432 overexpressed lines
DAF represents Day after flowering
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Measurement results and growth trend of silique width (a) and length of (b) Col-0 and Bna-novel-miR432 overex-

DAF represents Day after flowering

Fig. 13
pressed lines
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Fig. 14 Number of seeds and abortion of silique of Col-
0 and Bna-novel-miR432 overexpressed lines
DAF represents Day after flowering
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Fig. 15 Number of normal seeds and abnormal seeds of si-
lique of Col-0 and Bnanovel-miR432 overex-
pressed lines

DAF represents Day after flowering
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