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The pTA29-barnase Chimeric Gene Transformation of Brassica
campestris L. subsp. chinensis Makino var. parachinensis
Mediated by Agrobacterium
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Abstract: In order to induce male sterility of Brassica campestris L. subsp. chinensis Makino var. parachinensis, we introduced the
chimeric pTA29-barnase gene into it by Agrobacteriumtume faciens transformation. We obtained the transgenic plants, and
determined them by PCR, Southern blotting and RT-PCR analysis. Results indicated that the RNase (barnase) gene had been
transferred into genome of plant, and its expression level was different among transformation plants. All transgenic plants were male
sterile; there was no vigor or a little pollen without fertility in the anther of transgenic plants. The transgenic plants failed to produce
seeds under the condition self-control pollination, but hybrid seeds set were obtained when these transgenic plants were
cross-pollinated artificially with normal pollen from untransformed plants. Progeny from cross-pollinated maintainer line with
transgenic plants segregated in the 1:1 for male sterility and male fertility, and these phenotypes corresponded directly to the presence
or absence of the chimeri TA29-barnase gene. The male fertile plants of co-separated progenies could die by spraying 10 mg/L PPT
in cotyledon seedling stage. The hybrid F1 between male sterility and other varieties showed heterosis in yield and growth. All these
show that it is an efficient method to induce male sterility in Brassica campestris L. subsp. chinensis Makino var. parachinensis by
TA29-barnase gene, there is potential on heterosis breeding of Brassica campestris L. subsp. chinensis Makino var. parachinensis.
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3% .0 (Brassica campestris L. subsp. chinensis
Makino var. parachinensis Tsen et Lee) ¥ 44322,
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A i -291~+12 Z [6], GenBank Accession No.:
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M Sma | ¥1F, £ i1kF nos, #iAk T-DNA XA i
e SE D bar, BB i S DRI bR B AR 7 A Bk
(i Anic PPT)o (b P4 P K77 bl 252 B AR ik T & i
W3 3%)

1624 % (antherbox) 7 41 i E i AR T4 A M

5"-GAATTCCACAAAAATAAGAGAAGCTT-3’

5'-CTTAAGGTGTTTTTATTCTCTTCGAA-3’

EHA105 (Agrobacterium
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barnase T-nos bastar
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B R BARAS TR, VIE 4 d B A JC I AN T
MR IMEAR, TE50 B3 FR 5L MS+0.6 mg/L NAA+
6 mg/L 6-BA+4 mg/L AgNO; +0.25 mg/L ABA | il
it 2 do RA MS WRIAREFRIEETFE R ODgoo =
0.3~0.6 YA AT A i /B 10 min, JCR AU L5k
PR, BT AR R B b g 15 5% 2 d; et s
£ 6.5 mg/L PPT #1200 mg/L Ch F 41 i 7 326 455 35 ik
R RRAG AN E ZE AT 2 AN, UK B
b ZE RN AR, 1300 H PPT itk iy 4k (A E 2F .
1.4 30 H7 DNA 1 RNA 125

K CTAB JL 2RO M DNA; RNA I HEHL
P I RNA SRR G 00 HEA T
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1.5 HEREKRD FEIFEN
1.5.1 PCR #2701

H3 4 barnase £ [K(0.33 kb)i% 11514

5149 5’ -GCAGAATTCACCATGGCACAG
GTTATCAAC-3’

T#51%): 5'-CCCCTCGGATCCGTTATCTGA
TCTTTGTA-3’

PCR Sz W AK & (B AFR A 25 ul): 10x PCR buffer
2.5 pL, 10 mmol/L dNTP 0.5 uL, 25 mmol/L MgCl,
20uL, EiF5I9 0.5 ul, FUH#5I470.5 ub, itk 30
ng, Taq i 2.5 u, ddH,0 #h % B {&FL K 25 uL; PCR™
MR NERE: 94°C FAEME 3 min; 94°C A8 1 min,
50°C iR ‘k 1 min, 72°C #E i 2 min, 30 MG H; 72°C 4E
fil 10 min G52 L5, FE 1.0%30IE A B i Ha Uk, EB
Jefs, BERAR RGER
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1.5.2  F£H K50 Southern blotting 755420

Southern blotting 2% 22 4% i 7] £ ((Boehringer
Mannheim))Bi B 24T FH EcoR | BEFYIHREUI3E.0 DNA,
1.5.3  HHHAFiE # = RT-PCR M

PAZEOH Y Actin FERIE S AR, #4721 E
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FE)H 26°C HIEKEFE 2 h J5, %5 (Olympus BH-2,
HA) T gaka et iy A g0, JHAR.
1.6.3  FZH A HEAE 7S H ISR

e BRI % R A ) BE 5 S DR R AR 28 B Y
KRB, WA TER.
1.7 BERFZOEKEREEREEERSH PPT
Vi)

DAARAS 1) 2 5 DR 1 AN B R R Ry B AR, R 2
PR BR) R ACA T 7 2 28, WA+, 36 Fh S, TR
EEAWIER 7 RN RO R SPS L= R N Y ISR Al e £
H i AR A B IR RS M o IRl X s A4

BRI
1.8 HERFOCEMFIFERESASRRZMRE
o

A B =07 I 80 K7 AR, LU
AEEIREE E B HEVEA T MR B A T 25, A
SRR OL, HeB FL AU RR S ACREA M AR RAGOL,
A

2 HERSHH

21 HEFREHKBNRESS FENELE
211 AR TS

YT PUIL” SRR ETH B AT 12 MS
B IR ARG TR, VI 4 d WA JCHE A T
VR AME AR, 7R3 fbEEFR 5L MS + 0.6 mg/L NAA +
6 mg/L 6-BA + 4 mg/L AgNO; + 0.25 mg/L ABA | i

Kegt 2 do BAF MS AR R ILZIEE ODggo =
0.3~0.6 AT TRV Hr /&Y 10 min, TR U8 4CHL 22 5%
HRWE, AR AP TR 2 d;, ek
%% 6.5 mg/L PPT F1 200 mg/L Cb f4 31 i i 6 35 73
e B XTIRAR A E SR AT 20T, IR R Ak
FALZE R G IR, RG22 AH PPT Stk g
2o XRTF A PUE AT IE S, — R AT AR
P17, —EBAPUEZEHFI 2 MS + 0.1 mg/L 1AA +
0.2 mg/ L NAA + 150 mg/L Cb 74 M IEF . 4+
MR MR TR I, Bk B e ik 1B Fevk b,
A EM T RH Y, IERE B EEITE, WEE
PreE R T IR 4 E o
212 FHEAIEHNT TR FEAE
ARG FAR YL KA 5000 SAMER, 254 PPT £
UL, TR1F 26 DNHUMEZE, 108 26 MR R . Sl R
BIS, %26 MR R 45 MM ST PCR A,
A 10 MR ZRY I H T 330 bp 247 BYEESHF, PCR FH
PRy 22.2%; 117 A AL 1 B X BE AR ) DNA ¥
A RE AR (B 1), 115 % PCR R 2R 28 FH M /%
10 MRk R 4k2E 34T Southern blotting 252 46 (U, &1
2), ZH IR 10 NSRRI R IA 2258 fm5 5 i,
F2H] H (3L (TA29-Barnase L) O 445 T 3%
DEENAF, TR HREREGRE, HPEE
it RT-PCR A7 TG, $2 HC S DA PR A 75 6
RNA #4720 (WK 3), 45 RFEH] H 3L AR
P JE DA AR TP 1 SRR A AE 25 57, 7 R G TR M Ak
& BRI Rk

330 bp —»

12345678 9101112131415

1 #tEZF DNA B9 PCR #1645 R
Fig. 1 the PCR detection of resistant buds of transformations
1: marker; 2~4: positive CK(plasmid DNA); 5: nontransformation
plants; 6~15: resistant buds transformation

2.2 FHEFEEKREE RN

2 R, 30 MREE LA MRS RS, I IEH
ARG, TEHBRE N 25°C/20°C T AN TIREE,
REIE W I AL, LAY E AW 2540 5 AR 5%t Rk G I i
225, FURFGSLDAEARFF AL, LS (R 3k ) B B &5
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FHERE(TEZN), AELJ R RINARSE, AR (A ik
A, HSLMAEZ L1535, WA MR, L
i FAEZ(F 4). HREHRTE 11 SR LN
Mr=Az, 19 #A DAk e, (FJEREN & 8 /0
FAEAL R bR . @It AER TTC Yefa DL K & i 6 45
R, FILE MR A AR Y AR R (B 5), T
HILFR2AW &, RERAAT, M5 A
& INE] 90%LL I (& 6). FFiE)E 7 K, H5EIA
TR ES B R, HAEBA R, HREER
30°C~35°C/25°C~28°C, 4=k IL R Ik H 28 ANBEIE
WEES, WMABRESS ¥, HRHE RS, WA T,
TR A R E IR E IS, (HEEX
B A 25 3 PRI RE A 452 kot BB R 114 76 493 RE A8 1E % 45 5K
(B 7), SRR R A RS, £ H
MFNFARELLE, W THERNAE, $K
TER MR 5™ A A B I W6 S AR R, R X A sk
(20 32 K Re 1B A A5

2 FOFEEFERKA Southern blotting 233 #4645 R &
Fig. 2 Southern blotting detection of transgenic plants
1~10: transgenic plants; 11: blank CK (nontransformation); 12:

positive CK (PCR production of barnase gene)
1 2 34 5 6 7 8 9 1011M

Actin gene
barnase gene

B3 SOCHBERERRFESE RT-PCR AN ERE
Fig. 3 RT-PCR detection of transgenic plants
1~10: transgenic plants; 11: nontransformation plant; M: marker
(A EcoR I/Hind I11)

E4 HEEFROCSHBEFE LR
Fig. 4 The stigma, anther of transgenic plant and CK
1~2: transgenic plant; 3~4: untransformation plant
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5 HERENRSMRBES TTCREFEIRLR

Fig. 5 The pollen vigor analysis of transgenic plant and CK

A

Transgenic plant

Untransgenic plant Transgenic plant

6 WHEREERSBIEMEF LR

Fig. 6 The pollen germination of transgenic plant and CK

Pollination

No pollination

7 HEFERENETIEMEELLR
Fig. 7 The pod of transgenic plant by being pollinated and
no pollination

23 HERBEUHETBEEREHATHESMNE ST

e 10 BRI LA E (BT 7= A 40 ) RO B 2k
DRI R )38 0 AE R HEA T 2 503K, W91 7 3¢
7T 80 KOS, #EATERMS, MUEARIC, 4
RENAT ARG IIER, FIICHER ST 15~25 i
Py WOHRRP R, FERRE], HOAR FL RIRRS M
HME LT, M 80 K7, “MUIL.L” BAKNE
DLLA R i s SERRW], AR MEPEA & R AR T AR ]
AR FZ RN A2 e ARAR 0 FL AR AE HH ] e B 55—
B, PRIEIZEAA DI, HARGETH R ILER 10 S
SRATLAE Y, FL fEBRAERR S, B, BW RS
D7 TR B B TR A H, RIS O T RAR
WE A — W
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x1 ZXHEEETEZF LMK
Table 1 Comparison the yield of hybrid combination with that of other varieties

Analysis of variance

Analysis of variance

Material Height/cm Per stalk weight/g Total yield/kg

Qo.05 Qlo.o1 Qo.05 Qo.01
Sijiucaixin 26 22.03 b B 7.13 b B
Liuyeyouging 28 25.16 b B 7.21 b B
Yougin 80 32 26.15 b B 8.30 b B
ms x Liuyeyouging 35 32.50 a A 10.06 a A
ms x Yougin 80 36 36.63 a A 11.42 a A

24 HEFRBEHKREEFEHEROERFSEEZDIF

A PV ORI R 5%
FEHR B R IEAT RN 2428, XPR1F R T, —&B5
FERFHIE], X} 175 BRAEARIEATIEIAE MR, 45
REI 83 MRAEMRRIAT, Hrb 22 bRA =41k
#r, 61 BRAT A TCTE SRR, 92 BRI H, AT
Mokk 5 AT F ML BR B EE ) 2 3T 1:1(X%=0.28<
X%005=3.84), X 83 HR REWS 92 ¥kl &kt 17 H
FRHE PR PCR AN (WL K1 8), 45 2R /R AN & MRk A
barnase JL[H, TRl & HEBA, K HMILET I
JE (st i Nk, [R] A 2 B R FH R A0 A AR A AR
RYANFEMAs, nTLRIFIE 50% A F . T
barnase 5t K i 8T bR B0 FE A bastar, [H b 3L A
Je A S H B DR AR R 0 R 2 B — i R EE 1Y)
PPT (B H5 bastar iYA R AT) IHTIE, )55 L A
RIS PPT BeA Hitk . MU RATEAT T 5F . &
AR R R 5 A E R 43 ARAT 1 B 5 b H (],
HET 115 %, 7EW R FRESE JRIF I, W 10 mo/L
) PPT 2~3 ¥k, &3l 2 KI5, i 61 BR&IHisET:, 54
MRAFIG, A KRG, XeE1i#E1T barnase 5
PCR il (] 9), &5, fAGMEARE A H
SR, 0 HIFEE# R AT, AABEBLS AT,
W UE SRR R SA B R SCF R AEER) 50%A]
Hkk, i ABER 10 mg/L 4 PPT, 1 LLSE 4k &
B, XA LG R FZEEAT ZIFRIEHF R FL
BhF-l AT, 3515 100%00 A B AR ALK 3

H i AE 30 & Frd iy FAHRAS B AR M AN
RMALARFEMER, FECE A GRIR AT 1 T R L 3
/A, RS T e R BT EAA U, sz 1 S0
an B FRIBUR E A (AR AR T RO E S
ORBE PR ATE I . ARG i i S
F-BARAF S DR IR E R B RR, M LUE PR 3R

123 45 6 7 8M9 10 1112 13 14

15 16

8 HERAEXFRBAEKRSAI A PCR &
Fig. 8 PCR detection of MS and male fertility plants in
progenies of transgenic plant
M: marker; 1: positive CK; 2~8: MS plants; 9: blank CK; 10~16:
male fertility plants

M 1 2

3 4 5 6 7 8 9 10 11 12 13 14

B9 ¥EERFKR PPT HE#kAI PCR &
Fig. 9 PCR detection of PPT-resistant plant of progenies
transgenic plant
M: marker; 1: positive CK; 2: Blank CK; 3~14: PPT-resistant plant

DHEWAT ZRMEF R T N AT IR, A
LN ZBEEE, BT HIE G300 N
REFH. FIH barnase ¥ L Y 3AG MV A T 4ok
ANFIE G RIS RA—FE, A B3R5 Y
ANEEK LD, A0REEE AT HE LR Z,
Al RESR M 5T BT M B [ ik, ZE A58 20
B2 0.2%, HLIA T Z# S — AN E s ik
ARG, (HEERNTERI T, KRR ERGH
% barnase JERMEE A B RGREI N EEAT (WA
A6 10 7 A ) SR D 1 AR # 7 AE (TE2 B S 1 1IR),
HAEANREZE 2, HIEW MBI G 45 CIEE, AU
% PRSI 45 R 5 At A9 5E 45 SR R BUHBL, B
HHWFIE &I barnase JEIH P A 0 HEE A B RS
T 20°C Sl FAETE R MR E IS, MFRA15 2015
LA BRTE 30°C~35°C/25°C~28°C M mil I, A
SRS 7, WA RAETEWRE, XdAl
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AE S ML 2SR i G R A G, X S R SE
N 5T — B AT BIF 5T 45 S 2% B A A
barnase &[N JFJRIEHY AT RN TRE KA
R A% AWESE P& barnase Y% 3 AR bR 44 26
RAE, AWML IESE, AIReE Y barnase = Rk
A FRATTFI AR e AL R RRAE PR 47 R 5 AR AR 1 % 0
HEYEAR TR sSIq, SRR MR EE /& 1 50%
WA A AR, 6 B U038 5 I — R B Y ok e 7
bastar W LUIAT &LH AR B R B AERE, Xk LUE R %
TREEEAE R RO E T AL TR L 52
B
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