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DGATI-2 EFEB S HERBRIENL.
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FeEFT ZFET,E OEY, pWAS, MW, MER, 2mh5a
(1 JBEXFE RFER, 7T ® &7 530004;2 A EFK i#h%i?li%r%,}”ﬁv HAR 541004 ;
3 BKRE AGHFERARFER, S8 G T 530004; 4 THAFRLEHTREFSANBRELLRE, B &7 530004)

FE [ H A ] =08 H o R E Y b AR i 258000, AR H I I R 5% B B ( DGAT) J2 i Ak = 158 T 5 i — 114
SKSEREAN FRH . 795 DCAT JEDR X8 Rl £ oK Zea mays L. Tl 7 &tk (520, LLHE— 2548 il s il K 93
L [ D57 R AAE Y Al B ks DGATI-2 JEPR S A il oK F SR TR T 5 ~ 6 mHIXE T, AUHE BR it
7 PCR i , Southern Z 5 #E— ARGk, MUAMTICER 10 B B SE2AR e 5 PR R (T, A FPpr, DUORFAREP- 2 75
Wl KT G AT (SR FNEIE 101 e AU e AU RLRR 163 Bk, Southern 524k 29 kA% 3k P AE
B, PRI 1. 44% o KRB 2E RARW], 10 Bk [ SSHA0 A 563 DURL IR (T, ) FPREF-42 35 1 3 BE Al 5% 5 DI R MR AL
FEE AR T 6. 19% , 22 5B (P <0.01). FHEMEEE S DCATI-2 KL, AT 25 4 =i 8 g iih ok
PRI — MU S A R v e o R 5 D A T ik A

KEER BB K e E WAL ; DGAT 2L ; AR & =
hESHES.S513 SCBRARAERD A T EHE.1001-411X(2015)05-0043-05

Transformation and expression of DGATI-2 gene and its effect
on the oil content of super-high oil corn

LAN Bixiu'", WU Zikai'', WANG Lin’”, YANG Lichao’, YANG Liyan’, HE Yongqgiang’, JIANG Bole®*
(1 College of Agriculture, Guangxi University, Nanning 530004, China; 2 College of Biotechnology,
Guilin Medical University, Guilin 541004, China; 3 College of Life Science and Technology, Guangxi University, Nanning 530004,
China; 4 State Key Laboratory for Conservation and Utilization of Subtropical Agro-bioresources, Nanning 530004, China)

Abstract ; [ Objective ] Triacylgycerol (TAG) is the main oil ingredient of oil-bearing crops. Diacylgycerol
acyltransferase ( DGAT) is the sole crucial rate-limiting enzyme in the synthesis process of triacylgycerol.
The effect of DGAT gene on the oil content of super-high oil corn was investigated to improve the oil con-
tent of super-high oil corn. [ Method] DGATI-2 gene was transferred into super-high oil corn inbred lines
by pollen-tube-pathway. Transgenic plants were obtained through screening with PCR among T, genera-
tion potted plants at the 5 —6-leaf stage. Transgenic plants were verified by Southern-blotting. The aver-
age oil content of transgenic T, seeds was analyzed by the ¢-test. [ Result and conclusion] One hundred
and sixty-three putative transgenic plants were obtained through screening with PCR among a large num-
ber of T, generation potted plants at the 5 — 6-leaf stage. Twenty-nine transgenic plants were verified by

Southern-blotting. The average transformation rate was 1.44% . The seeds of 10 transgenic T, plants were
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harvested by self-pollination. The average oil content of transgenic T, seeds was significantly higher than

that of the non-transgenic plants by the t-test (P <0.01), with the increase rate being 6. 19% . The re-

sults provide a new practical and effective approach to improve the oil content of super high oil corn.

Key words : super-high oil corn; pollen-tube-pathway; DGAT gene; oil content

K Zea mays L. JZIRIEEH — T EIEY T
TP A0 B ST 5} sl oK 2 20 T4 N
B A KRBT B, B I8 A & 5F I B s R A
KA IR R R E AL TR L
ST TR R R RO B M B AR B R R
KPR EE BT 1, AR A 1 2 ] P Al ol 45 A v e
HEEEAY . MR R R T il
HE R — o AR T R OK, AR PR K
FRE R I G A A ot 20% , iR T TR R =
40% , fefl EHDPRVEM. T EARRFRIN B IR £
EPTENE B, PR DAV Ay S 3 R AE ) SOV 2L
T F R BRAE R KM Z A1, 37 B 4 WO At
TP JEORIIT 2t AH L B 3 RE A 35 2 £ ot 1) T 37 i 55
Bk R =B H I (Triacylgycerol, TAG) J& ik}
VEVIMINE 0 3528070 Tk H I e 58 4% #5 1 ( Dia-
cylgycerol acyltransferase, DGAT) @4k =B H b &
JSCHR I — 0 SO R Tl , 23X — 5 Bt R v o — 1Y)
SRR Zheng 25 1E i F oK AR
T UASRERE I Rh il o3 BRI R & i A0S
i QTL (qHO6) , & JIT 4 i (1) 3 A J& £ Wt 4 il A
DGATI-2 BE A gt 8 2 s F R0l i &5 2 1
REE . AT R AL B 838 1224 DGATI-2 kK
A FEHEKR B IR, T DCATI-2 JER1E i &
TH A A R A X KPR R S,
Shy itk — AR R T ORI S R SRR iR AR

1 RS

1.1 ##

HEIMEKB LR KIGIRAH Escherichia coli
Rk DHS o S5 AHOC TR AR L HE 4 335 4044 pBII21D 5§
AH SR JBTRE i AT ARl AR ) B TR AR 4P 5 R T 1 5
SRR (VR S ik, A I8 UK pBII21D
& DGATI-2 H L[, A7 BB S AL s 7 35S )5
¥ (CaMV 35S Promoter) JRSH% )3 3+ ( NOS-Pro-
moter) I} JIE Tk £ 1L 5~ (NOS-Terminator ) | & £ 45 iC
FAREE R YU HED] NPT 1T (Kan) B~ HH 1 FR B
FE A (B-glucuronidase, GUS). R4 i WLIA 1.
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Fig.1 The map of plant expression vector pBI121D
1.2 7k
1.2.1  #ELAEEFI pBII21D fi 4k DNA  $REUE

i 7 pBI21D %) DHSa LR ¥ T & R % &= (Kan)
10 mL [ LB #5323 ,37 °C 200 r « min "' B i%53E5E
K E Degg e = 0.5 BT IEFRIE S mL $EH0 T 55
Kan 500 mL [ LB #5532 35 09 1 L 481254 ,37 °C .200
r - min T BB SRS 12 ~ 16 h % 500 mL HR 4T
WAL 50 mL 2504 ,4 °C 13000 ¢+ min ™' B0 5
min , WA GRS 85 TR AR S4 57 2P T 10 mL 2 HUK T
A 20 mL 2 HGE 1T, S8R A S JR B IR E S ~
10 min; A 15 mL $5¢ A4 BGR T, 78501621 f5 0K
b E 10 min;4 °C (13 000 r + min "' &0 20 min, 8
IEBEE 2 55— 50 mL B A BIASE AR
SENEE RIS, R T CE 30 ming4 °C (13 000
r - min~ B0 10 min, 535 FIER, @ N 70% 1) 2B
VEURVE DNA LTE 2 ~ 3 O, Z i3 & T8 AR EE T
YRR x TE. F ND-1000 4356 B -0 & ook
MM EE, DL 1 x SSC 4 ik T il i JoT 2t ¥k B2 2k 500
pg + mL™' ) pBLI21D JFORIVAT, & T -20 CLAAFE4 .
1.2.2 #HhEdd xR dik EFAEY
PERELS A S B2M 5 22 .24 26 h HAl22 51— S0
K B 28 R MERE, BT MERR Y ARAS 5, 9T Jo B AR
TFE 1 em LLE gt fIE 22, IS WA pBI121D
JRRLFE (500 pg - mL™") 7Y I 4b, SR )5 £
A% HEAFARIC . MAEREE R IYFE L mL,2 h [FEE
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1AL 2 3k, [RI i TE AN % pBTI21D Jiukz i 1
x SSC IRV X .

1.2.3 % B CTAB (3 £k DNA T 5 ~6 I
BT, BEPRZY 300 mg T2 mL EP & AR IS
PR RE A 750 pL 65 °C Tk CTAB 4222 o
W, B 30 pL ¢ 2 10% 1) PVP &, 5 J5 38 XU
T 10 pL 1 B-5i ik S, iR 5] ;60 ~ 65 C{H
Tk PR 1 b, BERR 10 min 22458557 1K KIBS ,
IR B0, ¥ 20 2 2 I 30 XUBE R A 800 L 1)
KW+ AT+ SRR (AL 250241 1) 5%
IREEFE SN2 10 min;12 000 r + min ™' B0 10 min,
#4650 pl FiEWEEE 1.5 mL i KR OB 5 R
fiE N A 650 pL T + S IR A W (AR L
24: 1) R FE 524 10 min12 000 r + min ™' B0
5 min, #4500 pL FERFE R 1.5 mL g.0E P IA
0.6 ~ 0.8 % A B iy S5 4 1, 021 8 &, 5 L
30 min;12 000 r » min ™" B0 10 min, B 048 ] 4%
JEAT L ETTHE B, B IE WG I 900wl Fivd (- 20
C) TR, BRI A], B -20 CUKAE 1 h;12 000
v+ min ' B0 10 min, 3 ETRGI @ o 70% () Z B
WEVE 1 YR, 3 B35 W ; DNA FTVE TS, A 200 pl
1 x TE(pH 8.0,% RNA i) , BF —20 CLRAE4 Fl.

1.2.4 PCR #m 1T DGATI-2 JLHIE T Tk,
JIT LA PR 95 e A P AR IC BT B B NPT T (Kan) 3¢
TSRS, MRl NPT 137515 PCR 5]
¥y S1-F/S1-R (5'atgagccatattcaacggga3’/5 ttagaaaaact-
catcgagca3’) Fll S2-F/S2-R (5'atgctacgticaagcatgtaatg-
gtege3'/5 taaaactgectggeacageaattge3') , PCR i b 1k &
N SRR 20 pL, Horp @ 2 50% i 2 pl, 10 x
Buffer 2 wL.ANTP 1 L, %4 S2-F/S2-R % 0.5 uL.
Taq fiff 0.5 wL DNA il 2 wL, filt ddH,0 % 20 pl.
24495 °C 15 min, 95 C 30 5,65 C 30 5,72 C
50 s ¥4 30 MEH, &% )5 72 CZE{H 5 min PCR §~
B4 JL10 pL PCR 4947248 12 g - L™ AR MEEE G
AT RK T B, T BER R RGOS IR,

M 1 2 3 4 5 6 7 8 9

1000 bp

500 bp

1.2.5 Southern Z& s #oml  FH R EFEARICHINE
KL NPT I )51 ) S2-F/S2-R il 2 484+, MK IR = 2K
DNA Hl 5= Fn il A G I K77 & 11 (DIG High Prime
DNA Labeling and Detection Starter Kit IT {x7| &5,
H Roche) W#RAE T M #0485, KRS PRI B0%.
Southern Z<SZ 11 4 BRI R Ausubel 25 3R 11
7715 : H Xba 1/Hind 111 XU§Y] PCR AN 2 BH A 5%
L PR i oK 2 DNA 37 CHEIR L 16 h; LA NaAc
(pH 5.2) MK LIRS, —80°CHUE 1 h, .0
J& L, BRULTE 2 WK, UUUE T #E ), I 3G & ddH,0 % i
DNA JiiE; F 10 g - L™ 1B B B ik 60 V HR
JE 6 b FLUK I 1) 8 T 28 058 W e V5 R 72 1 Y o AR
WAL BRI T 3 AEH 55 7% DNA e e |- 8 hy skt
5 B e TR T 2L A sc A A R [ BB BE A : 1 200 (
120 000 microjoules + em ™) ; Bf[a]: 3 min ] J5 , T 24
%¢,42 °C 30 min; A 68 CASHE 15 min (1) & iR4H 24
WAL 42 C 8 hy FEARAL N, A28 a1 e e
R IR 1 e T ANy By T et J5 , 647
BB R I 3 SR J5 AETRCPE AR B JE - 1 @ Je i CSPD &5
[,37 ClEE 10 min; B = K X 52k 30 min, 28 @52
FER G, BT X ST iR i, WA s O A PLIR
AHFFIL .

2 HRE5SH

M ERLRELERNIFIE

FEAE AR FHAE A 930 T8 15 55 AL il B oK H 3¢
FMERE 300 4L, FAFFRLLARTIIOR 216 41 ok, 4k
AT 11 352 55T, ARG 5 1 K AFRL. YR AT 2 28R A
T, 0, F5~6 MRS R CTAB b /N & KM
AR 41 DNA, #:4T PCR &, 5] i DL Jf 44 5L
PRI g il oKL DNA 57K A fos B, D pBII21D fig
Wi DNA Sy 1E X R, 8 6 AL A R PCRASI 45 5% UL &
2 FIFE 3. B A IEH 14 27 T, AR BRI IR
P WA e A I A IR H B9 PCR A2 PEE B M8 %
1b T, ARk 163 Fk.

2.1

10 11 12 13 14 15 16 17 18 19 20 W N P

816 bp

M:100 bp DNA 4> FFARic; 1 ~20 B ALAE L2 DNA itk PCR 7241 ; W LK BIHR PCR =475 N LR 358 R Rk i 8 780 i 6 K 3 DNA

MR PCR 724 ; P. L) pBI121D J5iki DNA SHAEAR PCR F=4).

B2 FIFHBIY S1-F/S1-R PCR Bl #8444 A At A
Fig.2 PCR verification of some transgenic plants by primer S1-F/S1-R
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1 000 bp

500 bp

309 bp

M: 100 bp DNA 7} FBTHARMC; 1 ~ 11 FeALAbR 5L DNA B PCR 7745 W LK iR PCR 7 45 N DUARFE 56 B ) 8 o i £ oK B

DNA Mtk PCR 724; P. L pBI121D ki DNA AR PCR 4.

K3 A5 S2-F/S2-R PCR Btk o 46 ALk bk

Fig.3 PCR verification of some transgenic plants by primer S2-F/S2-R

2.2 Southern %X FE

PEH PCR 55 iF 5 FHPE %) 163 B 4% 4b A Ak 1 5
DNA, % Xba 1/Hind 11 3§V, F§ Kan 5|4 S2-F/
S2-R il #5485l , #E— 2 HEAT Southern 458 %5 [ 4
I EFR 5> PCR 2 FAVEAE R Southern 458 %5
Z5R (1 ~5 SHIMOR R —FfbF ). 251 (18 4)
W AERIN Y 163 BRAT PR AR Th A7 29 Bk 5 BH 1,
AR SRS AR, HARA R BB DU A /R TEIX
29 REGSER M AR T, DGATI-2 JER © 45 3 32 AR gk
PRI 2H .

15 kb

W: 7K; PLIEXTHR pBII21D; N AEEEEERIAR R ; 1 ~5:PCR SEFHM:AERE.
4 Southern 252 % %E 7> PCR 1 FHEATAR
Fig.4 Southern blotting verification of partial positive transgenic

plants by PCR

2.3 HEFRESHERMFHIRMEHES
29 A DR v T R OK A R 5 ) B A B P A
PRAEIRTCH] R 22 5. Frlbcik i) 341 38 B 585087 1 10 45
P BEPRIER R ROk T, AORPRLAN 306 8T B A2 BB Y 5
RN BEFERLS ] MQ-20 YA PR (78 [ Bruker 23
A ) B0 E A A R AR S AR R S AR e
PRIREART- 2 B il 3R AT o R o A, 45 SRR W] e A
RIAE AR S 2R (w) 2y 25.027 7% +0.200 1% ,
A2 PR A2 2 T 22 18. 839 7% +0.887 8 %.
1 T2 AR, T REHE 52 B8 HERE, 1T LR THUR M
AR E L&, BACHEm G 1A MR EE A 22, X
HEAFLAARP- 247 25 dil 23 4 28 R 7 G ot R 7 DR P R AL A T
B maR(27% , P <0.01) , 53 AR R 34 35 il %
http://xuebao.scau.edu.cn

P AR SE A AR - 38 Byl R & 3 = 1 6. 19% (P
<0.01).

3 e

H 1983 4F Zhou %5 I A5 PR ot A6 M 4 3
IR AMAC DR, X T % &R0t e 7T iF 2t
FETAE. FIFIAERY A I8 15, Ak v] ARG 5 3L [
Tl S8 5 R B R 5 AR A T 0k, NI A5 2 A B
O DR B R R R 1. M S 3 1 O T
BT TRAE A AR SR B A L2005 F SR
B IR IR R A2 L DRI (1 ) 24, BEAS DEFRAT 25 5
VE RS2 R A H R0 3 R 33k 30 5 AR 45 1 72 ok fif 2P
FE 55 AR AR IGRE , o K2 AR %45
ZPR I, B FHRAE KU G Ak, A6 0 45 30 1 7%
{14 Bl A 2 32 5 3 B ) R A, K R BER SRR DNA AR
HaAl, I LR R R A R 22 Tt A
4% 10 d B 1 L FORIERPAE T 3 b, 55 £ oK
TR ], SE K T B2 1] 1 A H LSRG RITAE R
WG DCATI-2 R FARBMEKRALR, &
PCR & iF % Southern 238 %52, DGATI-2 JLH £ &
B RN ZRIEFE AL b Gt o B UE B % 3k B = T &
KT, Tl 1 359 35 i 36 BL Al 5 3 DR R AR 7 2 B il R
5 B S 2 4R v 0 B N 3 R T AT AR i b
A48 7 i K DGATI-2 3k [N 1 38 4% 5% b I g fili
DGATI1-2 SEH Tl 1 3k, J& — M YIS0 A st =
FORE RN PR

T 8 3 T T LA 18 R R £ A Ak i JE R 7
FoK B3¢ R I F R b AS 2 T RO R 5 1Y 8
FHETEO0 S 2R P R R LR AR AR A
W — LR N 1.0% ~10.0% " AR 58 46
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B A AL REUR, DO 1. 44% . JERY A W3E 5
Fedb R n] BE-5 4N DNA J Bep i Al ik 5
VAURIEIINE S0 SIbE- S ERE IR NI PSR F RV S 3
R B IEE AR, AT T4 5 HIRA M
WS- BRI Ah, A0 RS 38 78 TR 5 B MU A=
PR FRAEFE AL DNA B[] LA K v] BE 7™ A2 1
RN 5 ARAL 545 i A A5 3 58 M DR, 3 28 ] 7
FE—E R _E BRI T A4 B 0 Ik 1 K . ROk, H]
VAt — 2855 0 1 8 A EOR B B FR 5T, 52
Or AR AEH A T T YA A PR B R S A L,
TRF AT .

AWFTER T PCR BEAT 5 A A bR 1) 9 128 , 35 A 2R
AR AR B 2 0 1. PR DAy ey il 6 AL 28 Bz 8 46 A
SRR HEREA S KA L. L FIRE R
JEHYREE 1 500 mg - L™ A 5K 8] 70% £ 471 AL
A Tl e I ORISR AR R TR BOR, B e e]
AP RS HAt T 28 300 FLR A b 7 1 A 0 2. R
PCR i 5% AL AR Ak, B AR B0 BB, 39 m i 2 A%
L (HZEE R CTAB 3 PR /I R MU $ U v
T FORIEPZE DNA KRR R 17 o ) T oK R A
TRV PRI R 5 16 FVIE S 1) A 03, REE 1 40 S ek
B 1 4 BH PR % A ARLRR , AN R I 30006 A

ASHTFEREIN B ) SS9 1R e 5 DR e b BoK T,
PRORFRLF- 435 13 H X M A 5 i DR AL AR - 24 5 il o
$em 6. 19% , =5 e & KA T, FrRiie o sy, e
ARG /D 3/4 RIET AL TOK , U EE DCAT 2%
PRIREAS 2 2 1 1= TORAFRL S Il R, Je— P D) S0 A %
PR EKRE IR IR, K TH DCAT X T X
P SERlH N E Y i N S A IR AW IS
14 TR FPRL i R

B A P B AR AL B A M BOR AT AT R R AR
Fa BRFAGHFLEHARFREA S TR LG
ELECR
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