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Transformation of Birch Flowering Genes BoMADS3 into

Maize and Functional Verification
LIU Li-wei, TIAN Yu, DENG Yan—xue, WANG Zhen—hua, DI Hong
(Agricultural College, Northeast Agricultural University, Harbin 150030, China)

Abstract: MADS—box genes, as a transcription factor, played a regulatory role in the development of roots,
leaves, flowers and fruit of plants by activating or inhibiting transcription of other genes. This study intends to identi-
fy the function of BpMADS3 gene cloned from Northeast Birch in maize. The results showed that BpMADS3 gene was
successfully inserted into the over—expression vector by the In—fusion cloning technology, named pTF101.1-T-nos—
Ubi-BpMADS3. The gene was transformed into maize inbred line He344 by pollen tube pathway. Five T,—genera-
tion lines were positive in PCR and TR-PCR test. The pollinating and silking date of transgenic line H1-25 and
H1-76 were shortened compared to the control line. The ear weight, ear length, ear diameter, 100—grain weight of
these two lines were significantly higher or great significantly higher than the control. The initial experiment proved
that the introduction of BpMADS3 gene to maize could make the flowing earlier and increase the yield.
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FoKHAZFRA 344 BRI K2 KRBT T
P2t s BpMADS3 HE Al ZR UMl R 2z S 1k 5 S5 iy
FHAKT TR Bk EHA101 . 7% BpMADS3 3£ [H (GenBank
No.JX565468) ffi i pROKII-BpMADS3, i1 b Akl
R LA A B R AR pTF101.1 K H
SCBUFLN N7 R A AR G | A 5L 0 % 7E Hoh iR
JIY Ubiquitin J3 8§ 1 T-nos Z¢ -1, fig 45 R JikL
pTF101.1-T-nos-Ubi , bar S FIVE N EFEFRIC
1.2 BpMADS3EFE B FMEMRIAH EigE

L pROKII-BpMADS3 A i#E4T PCR 4 , 5
YIFE5) : Primer [ :5°— CCCGGGTACCGAGCTCAT-
GGGGAGGGGTAGGGTTCA - 3’ 5 Primer 1l : 5° -
GGGGAAATTCGAGCTCTCACGTGGCAAAGCATC -
CA -3, LRG3 5] A Sac 1 B Y10 A5 .
PCR G S VAR 22 24 20 wLo PCR W FEFF A, 94°C
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fif 60 s, AT 30MEFF s B, 72°CHEAH 10 min,
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PCR I, K Bk 1% 22 35 AR 6 A bR A B
oAl FEAT I . PCR A G 4% 31 : Primer F:5° -
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RZ M 20 pLo PCR UV FRT A, 94°CHIAEYE S min,

94°CAEYE 30 5,58.5°CiR Ak 30 s, 72°CHEfifi 60 s, H:if
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b E.coli DHSa FJERAZ 25 A, SR FHAR 24 A 1 R ot 2
HUTCRE , il 459 R 200 we/mL DNA JKIE TR -
1.3 BpMADS3 FEDIXT TR st & Ak
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1 HE KR A ddH.0 S 25 6 IR, LR 7% 3k PR R Bk
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B L DR R A TR T AR AR 2 e S PR 51
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FAL, )RR A, BHAE AR A PCRORIN 22 B4
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PAAHOR Y A 2230 PR R R S R
OIS T AEAH SR 5 Wil e % A A Rl
PR o REATE AR EORLER R ORLTE R
JEL 1 7 B R AR o
1.6 HIELESFKITHH

SRR ] Excel 2010 HEF7 445 558, i 1
Gty B B ALf SPSS Statistics B T 46 56 F2 7 ik — 26
AN i
2 HRE
2.1 BpMADS3EFE B FMia¥ Rz HEME

W ARAS 1 B EE R =9 5 AR B P R
Infusion i 4% M HEAT 1% 4% , F 85 41 5 1 Bk 44 4
pTF101.1-T-nos— Ubi- BpMADS3, F1] FH 7 it 1= 7% A
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TR AR pTF101.1-T-nos—Ubi-BpMADS3 45 5 5 BpMADS3 3 [H )5 U Fy 41 Eb X6, AH AL A
ZEA R BRI ULIE 2. K PCRBHPEBTRLRE AR E 100%(1813), 455 RN, ©FF BpMADS3 £ K H 20 |
FAYREA R FEIF , FH DNAMAN SRR pTF101.1-T-nos—Ubi Z&4A&H .

12 : M M Trans2K DNA Marker; 1 3 BHPEXS B8 pROKIT-BpMADS3 ki ;2 ~ 6 K B4 JFoki pTF101.1-T-nos—Ubi-BpMADS3.,
Note: M, Trans2K DNA Marker; 1, positive control pROKII-BpMADS3 plasmid; 2—-6, recombinant plasmid pTF101.1-T-nos-Ubi-BpMADS3.

B1 EAHBHKPCREE

Fig.1 PCR identification of recombinant plasmid

RB/RS (12028) §

Pwl (1192)
EcoRI(11743)
Smal(1074) | S31011489)
Kpnl (10750)
Kmal (10742)

PTF101.1-T-n05-Ubi-BpMADS 3«
12166bp-

Cll (3087)

TEV Enhancer

bar ORF

Bell (5703)
Bell (6190)

L25 (6427)

2 pTF101.1-T-nos-Ubi-BpMADS3 &k &R =&
Fig.2 pTF101.1-T-nos=Ubi-BpMADS3 vector structure

Betula platyphylla Mads-box 80
BpMADS3 80
Consensus

Betula platyphylla Mads-box 160
BpMADS3 160
Consensus

Betula platyphylla Mads-box 240
BpMADS3 240
Consensus

Betula platyphylla HMads-box 320
BpMADS3 STT GCTGATTCTX STT 3GTCGAG 320
Consensus gttgocagotgattot ggagtttgotagacttaagggtaaggtcgagettttgoaaay

Betula platyphylla Mads-box 400
BpMADS3 400
Consensus

Betula platyphylla Mads-box z : 480
BpMADS3 g TCTT. ‘ « 480
Consensus ctgctcott

Betula platyphylla Mads-box s60
BpMADS3 560
Consensus

Betula platyphylla Mads-box 640
BpMADS3 640
Consensus goagaaccagggogocootaatggatcatcgtocgtttotgotaccacagocactaccoctgottaaacattggtgggaact

Betula platyphylla Mads-box 2720
BpMADS3 720
Consensus

Betula platyphylla Mads-box 731
BpMADS3 731
Consensus

B3 EHERN S BoMADSIE E IR 51 L Xt

Fig.3 Sequence alignment of BpMADS3 gene in recombinant plasmid and original plasmid
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500bp

fREY 54k 2 PCR AN BHE R AT A 3: 1 B L,
HED H BRI Ry P8 DUEE 5 . PCR FIRT-PCR A
ZEIR LI 4 5. BHPEXT IRAEE L bR R R e
190 732 bp 1 H A 5541, M0 ARG AR 31
A5 I AAIE A BpMADS3 B2 IH B 20 45 31 oK L
L IFIEH 5 5%

732bp

14 : M4 Trans2K Plus DNA Marker; P S BHA:XT I s W g2 U0 G N O BT IR 1~5 G SRR 2R o

Note: M, Trans2K Plus DNA Marker; P, Positive control; W, Water control; N, Negative control; 1-5, Transgenic maize lines.

B4 T,REEREKZRPCRAN
Fig.4 PCR results of transgenic T, plants

1 : M K Trans2K DNA Marker; P24 FHAA X I8 s W 228 FUO6HIE N O B0 IR 1~5 9 BERRR R

Note: M, Trans2K DNA Marker; P, Positive Control; W, Water control; N, Negative control; 1-5, Transgenic maize lines.

E5 T.REEEHZRRT-PCR&
Fig.5 RT-PCR results of transgenic T plants
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0.1.0.0.-1 d; EHK 431K -1.36% .2.26% .
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Table 1  The results of flowering related traits of transgenic plants

AR AR EillEZ2:: [OR VAR DI o'c o8 TOEVA=S DI 225 v IR K (em) HEPE AR OIS ()
Strain name DTS DTP ASI Length of main tassel Tassel branch Tassel branch angle
H1-25 01/12 01/11 1 21.8+1.2 6.3+0.4 30.0+£2.8
H2-26 01/11 01/11 0 22.6+1.4 5.0+0.7 28.0+3.0
H1-76 01/10 01/09 1 26.0+0.2* 6.0+£0.7 27.0+5.2
H3-103 01/13 01/12 1 23.2+1.8 4.0+0.0 20.0+£3.4
H3-108 01/12 01/10 2 22.7+0.6 5.7+1.1 25.0£2.2
CK(F 344) 01/13 01/12 1 22.1+2.0 5.0+£0.7 27.0+5.6

TE*+RTE0.05 K P N 2253 35

Note: * indicated significant difference at the 0.05 level.
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24 HEREHRFEEXRKREERAEER
N BH AR 2 i PRI 2R 5 S 1ok R P SR -
IR, AL SPSS 19.0 %R HAR IEF T A S7 REAR T
KB HT (2 2)0 5 AEERE PR PR 2R A 5 00 HERH
FEHEE ) 141111 99.09% .97.16% . 104.12% . 104.86% Fl1

86.94% , 2= S i i 75 /K- s BR & H1-25  H2-26 Fil
H1-76 (AR I 2 X B8 5 ¥k &2 H1-76 \H3-103 £l
H3-108 fif FEURL AR ik 28 8 8 35 2 %o i 5 1k &R H2-26
(A TRLEIE 35 1 0 R B LRI 2R H-25 1 R
FA I 3 T LA AR AR 5 )RR AN 2

®2 RERKRFRSFEEIKZHERKAESER

Table 2 The results of yield correlated traits of transgenic plants
R M E K B oM FEATHL Tk TRIE(g) oM LK kL9 R (mm)
Line name () (cm) (mm) (1) (kr) 100-seed (mm) (mm) (mm) Grain
Ear weight ~ Ear length Ear diameter Earrows  Row grains  weight Aix diameter Grain length Grain width  thickness
HI-25  48.3x2.4%*% 10.8+0.8* 32.4x1.6 10+0.0 16+0.0 26.5£3.2%%  22.8+1.4 9.0+0.3 8.8+1.2 4.9+0.2
H2-26  47.9+3.1%% 12.1x0.2%* 30.4+2.0 10+0.0 24+0.0%  20.2+1.8 20.2+0.2 8.5+0.5 7.2+0.6 4.4+0.3
HI-76  49.5+1.2%*%  94+0.2  36.9+1.0%*  10+0.0 20+0.8 24.1£1.5% 23404 9.7+1.0 8.7+0.7 4.7+0.5
H3-103  49.7+5.2%%  9.6+0.4  35.9+2.2% 12+0.0 18+1.0 22.4+3.0 22.9+2.4 9.7+0.2 8.7+1.5 4.2+0.2
H3-108 45.4+3.2%% 11.2+1.4% 34.1+3.4* 10+0.0 26+0.0 19.0+0.6 21.4+1.2 7.5+0.6 8.3+0.5 4.5+0.6
CK 24.3+1.8 6.5+04  30.3x0.8 10+0.0 16£1.0 19.3+2.6 20.5+1.8 8.6+0.8 8.0+1.4 4.4+0.8

ok R IR AE 0.05 0.0 K F 225

Note: * indicated significant at the 0.05 level; ** indicated significant at the 0.01 level.
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