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& M

E  IUBE S SUHE 3 & B (GolS) R AR T 48 £ 5] 48 (RFOs) £ M & s & 12 P 09 K 4k B, L AL 4 & 5T 3E & 4
M RPEEETEMER, AR RT-PCR A K £ oF & cDNA P ¥ 3% 3% 13 % 7 GolS 49 GmGolS2-1 F=
GmGolS2-3 A B, HmBbiiz & EcoR 1 4= Sal 1 , % GmGolS2-1 2 GmGolS2-3 4 % & N B 4% & ik H Ak
pET28 ¥ , 4 1t X B #/F 1 Rosetta(DE3) ,# 47 IPTG # % & ik . SDS-PAGE & 7k 5 #7 % F iR B A= F 0F 18] 3¢
FOFRRANYom, EREAN.EFFHAA 3 hIPTGREHN 0.1 mmol- L 8, 7T % 1 X & GmGolS2-1 #=
GmGolS2-3 W EWEE ., 9 FTE¥H KB H 40 kD,

KR K F 5 WUBEF SUAE 3 &R B RAL R Bk

FE W 75 32 20 300 35 Bl 3 Can 5 | 3R BRI A o 1R fiti (Galactinol synthase,GolS)J& RFOs 4: ¥ & i

JESE) I AR N B8 37 23 AR AR Al T SOk B 2R
TK s LG S ARL ) A P B e AL R S R 2 0B
PEAT W Ok KPS A aatY L M TR R 8 5
¥ (Raffinose family oligosaccharides, RFOs) i
s B YR AT B g — R AL AR R LK TR
Wi BRAENE . VPR TR E RGO T AR I
N REOs & £ AR /> (H 25 39 55 JBlh 30 % il i, H AR
W RFOs# il FFH . WUEE FLBE Ak

WARPIOCHE . Bl ik UDP 2k ZL
JUUTSE S I A UL > LB T 22 b S0 5 il g
P VU LB T 4~ FLE B AL 7™ 2 22 Fh 5
it DATIT 412 1 A 00 200 1) 9 28 T 46 55 A ) )
AETT. I GolS fE A ) 7 X AR A= ) iy b At v %
HE T EZEMEM ., WHIT R SA 7 M GolS
FEA L H A AtGolS1 Fl AtGolS2 ] LU T 2 F1 &

Ebha S R 3k, AtGol S3 W] DL AR IR B 3
P LKLY NE TaGolS3 ¥ K35 32 HME
ABA AR AR P30 59375 5 L [7]  i8 BE B ZnCL, 1
CuCl, 175 5+ 18 4 X6 % 4 46 ) 8] 42 B ik DA A A
FEIL XS B B 38 i A2 S B/ T eGS3
1t o ZH B RE T S Ok EOR LG PR R BE O B R
B AR IF ArGolS2 1) — RB A AN REARAS T L
X HE 2 B R

Y F5 B #9:2019-11-30

EE&TE b g Sy BHE & R LT (ZY18C07-12) 5 Bk
VLA 3 AR B} 5 G5 2 A T AR B A A R 731 % (CUNPYSCT-
2017153) ; BRIV A4 4 I8 = 2 24 A 3 A BL W Al 55 9% ) 1F 03
B CRL P I TR R 68,2 B2 0D (YSTSXK201878)
F—1EH oK% (1982-) , B L W L By BRI 5 B, S K G 4
T H WS ., E-mail: haifeng1982518@163. com,

BlEMEE EEA82), . WMt . BR NEREHFF
FFsE . E-mail;fairy39809079@126. com,

Comparison Experimental of Different Rice
Varieties in Longzhen Farm in 2019

SHANG Quan-yu
(Heihe Branch, Heilongjiang Academy of Agricultural Sciences, Heihe 164300, China)

Abstract: In order to promote the development of rice production in Heihe area,the comparison experiment re-
search was performed on different varieties of rice in Rice Science and Technology Park of Longzhen Farm. The
yield, growth period and its component factors were analyzed. The results showed that Yunongjing No. 2, Heida
1951, Suijing 312, Heijing 1808, Longjing 1734, Longjing 1851, Longqingdao 16, Zhongke 651, Jianyuan 181,
Hongfengdao No. 8,Kundao 97, Huayan No. 1 and Hongyuan 136 were suitable the local planting.

Keywords: 2019;Longzhen Farm;rice varieties;comparative experiment
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K (Glycine mazx L.) &t B EIN) 2
ATV Z — AL A 7 o 5 A .
KT GolS e [H 1) 5 B . Bt 4% il 2% A1 it 136 A6 0
SR R T AT R A I R B 5L 0 LR Xt
GolS FetE s A H 2 L. A E HEi oy 1k,
A RXKGH GolS s AEH D WL, AR K
ToH A i i GolS 9 K GmGolS2-1 Al
GmGolS2-3 ¥ 3 J5 % 23k #UAA 78 K A 1 h i
SR I X T AR AT OLAL L Sy TR Dy e Y 2
— AT N AR
1 MRS

1.1 ##l
1.1.1 #Hm#H KOG 9 S5 hFFm

IRKFHY) o ¥ BT & $240L .

1.2 ®ASRAE KB E DHS« &k,
Rossetta Bk JR R IR E AR pET28 ¥ 55 551G
IRKFHY) o T B Mt oE & $244E

1.1.3 T EfEEX5 sk pMDIS-T,
FR#&I7E N VIR EcoR T F1 Sal T .DNA % i 5
# .DNA Marker ,ExTaq.RNAiso Plus 231 [
TaKaRa 2\ &) 5 {I% 4+ F & % 1 Marker, cDNA
e R & 21 A Novoprotein 23 w5 5K 42 B
7 &5 F DNA B Wm0 7 & 359 W H TIAN-
GEN 2], HAa s Mk hy B = sk 1oy b4l
1.2 Ak

1.2.1 Xk &vH % RNA #93 I & cDNA K %
F MU, il ] RNAiso Plus $£81 0. 1 g
K& 0 8 RNA, i i 355 B % e d vk fn
ODyso 200 {H K I $2 B RNA it fifi | cDNA
e s i) L AR —BE cDNA,

1.2.2 ARey e 78 NCBI %l JE b 48 & 3k
% GmGolS2-1 51 GmGolS2-3 WP T 5, i
it GmGolS2-1 Fl GmGolS2-3 1y 3 B 4 15 ¥ 5 %
B4 . GmGolS2-1 Lii#514):5-GGAATTC AT-
GCCACCTAACATCACCAC -3',GmGolS2-1 T iff
2197 5~ TGCGGTCGACTTAGGCAGCAGAAGGT-
GCT-3' CFRIZE #4343 R FE EcoR 1 Hl Sal 1 il
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BIL D) 5 GmGolS2-3 1 #5149 :5-GGAATTC AT~
GGCACCTAACATCACCAC -3',GmGolS2-3 F it
214 5'-TGCGGTCGACTTAGGCAGCAGAAGGT-
GCT-3'CRF R 43 43 AR 3% EcoR T F1 Sal T i
YINE 50 o LLA B SE — 55 cDNA 1E b BOH i 17
PCR #14 GB KR EEHI K 56 C) . 444 7 M) 2 358
Fi W 6 JBe Pl K 0 e R R B R BT 3% 42 3
pMDI8-T #4& I+, # 4k KA AT I DHS o BRAZ 40
L+ 28 Jo R WU BT 56 7, Pk PR 1 e e 36 2E T )
HEATI T

1.2.3 REAREHRAME I EoR1T X
Sal T XY Tk W 5 %5 5 56 B8 1 5 241 50k 3]
JE IS o s Be g 3l 5 pET28 48014 i 4, %
LR FF 1 Rosetta J8% 32 &5 41 g . 42 18 #% PCR Al
JoRE R )45 5, B I BH P o R A A TR A A
L.2.4 Ta%kawniFFikixd P pET28-
GmGolS2-1 fl pET28-GmGolS2-3 FH ¥k v [ L) K
pET28 25 K s B R AN 50 mg« L RAF 2 2 AN
15 mg- L' @& R LB IR K = 5P .37 CEY
Bigead . 4% 1:100 B He 5 5055 2 2 20 mL
LB W A 57 3,37 CARELR G 9 & ODg, ib
T0.4~0.6 B, MAZLWE 0.1 mmol« L' [
IPTG. 5 9IS R 5% 0.1.2,3,4.5 F1 6 h J5. B
AT SDS-PAGE Hiyk , i & e A 05 S 0[] .
FeRIAE T, B AN & B 0,0, 1,0. 2 Al
0.3 mmol« L' iy IPTG #1717 T ¥ 5% . # o€ e fE
IPTG J WL .

2 HRE A

2.1 GmGolS2-1 F1 GmGolS2-3 K=&

7 NCBI 40t 2 v 48 2215 21 4 % K 5 LR
LA T W (4 35 B GmGolS2-1 5 Fl GmGolS2-3,
Genebank & [fi 5 43 %] & XMO003554563 il
XM003521610, LK T it cDNA b B Ak . £
PCR §" 5 73 514535 993 bp B GmGolS2-1 Fe[H 4x
FEF 1 996 bp B GmGolS2-3 J K 4 % 51 , 5541
RANFFA U (B 1) 200 )7 5 57 51 — 8, S
K] i % 28 1 00 (2 7% - GmGol S2-1 it 1) 48 14 i
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TH 330 MR AR, 7 &N 38 05 kD,
GmGolS2-3 G F B & A 331 NE LR . 43
Fimh 38.1 kD,

1 M 2 M M 3 M 4

993 bp 996 bp

M:DL 2000 Marker;1:GmGolS2-1PCR ;= ¥y ;2. pMDI18-T-
GmGolS2-1 Jit ki X f ¥15 3: GmGolS2-3 PCR = ¥
4 pMD18-T-GmGolS2-3 [ ki K i 1]
M: DL 2000 Marker; 1: PCR products of GmGolS2-1;
2:Plasmid double digestion of pMDI8-T-GmGolS2-1;
3:PCR products of GmGolS2-3;4 ;Plasmid double digestion
of pMD18-T-GmGolS2-3
B 1 GmGolS2-1 Hl GmGolS2-3PCR ™ 38 Al [ b L 4]
Fig. 1 PCR amplification and plasmid double digestion

of GmGolS2-1 and GmGolS2-3
2.2 GmGolS2-1 0 GmGolS2-3 B #% F ik £k

R 2

18 3 B V)AL 45 EcoR 1A Sal 1 GmGolS2-1
1 GmGolS2-3 #i 3 % JF ¥ 3 ik 4k pET28 I+,
JFRE A B V) A W PCR &5 3 4 & 2 B R,
GmGolS2-1 F1 GmGolS2-3 & Y %EHZE pET28
IR T oA EH TR Rosetta(DES) T& #k
2.3 EEMBSFRIE

BT A GmGolS2-1 Fl GmGolS2-3 1y 5 k%
FIRE A IPTG 1Yk B A5 5 1 L gE AT T 1
tb. Kl 3 & GmGolS2-1 §y IPTG A [ i S i ]
ZhIR 3-8 Skl St R (FLiE 1 s 3k FLIE 2
RARVE RO A LG 7E KM 40 kD &b H I E A
ik, K 4 & GmGolS2-3 () IPTG A [6] % &
A A 25 56, 3-8 5k il 5 0 R (FLIE 1 b as Ak,
fLiE 2 AR IE RO M L 7ERRE 40 kD AbA H
MEAKFEE., GmGolS2-1 fil GmGolS2-3 & 1
ArFE KNGS 9k 38,05 A1 38. 1 kD, i | 20 4
MR % 2 J5 Rl & 38 B RN 2490 40 kD, Rtk

FIR MY RN 5 T 45 SRARAT . HAE X B
WG E AW RK, KW GnGolS2-1 F
GmGolS2-3 KA T 2 A8 K i #F i vh i 2 R ik .
WK 3 FE 4 Frs .76 IPTG %S 1 h if 42 i
T B 5T R 0 48 K, F 4 B 1 SR A i
B 40,3 3 h i GmGolS2-1 #il GmGolS2-3 Hy 3%
KPR R R, ZEZE A K, B LU 82
5 IPTG 5 S0 A1 i 3 h,

2 M 1 M M 3 M 4

993 bp 996 bp

M:DL 2000 Marker; 1: pET28- GmGolS2-1 Jii ki XL fif§ 1] ;
2:pET28- GmGolS2-1 FH & 5 & Rosetta K ¥ PCR;
3:pET28-GmGolS2-3 ki XA ] ; 4 : pET28-GmGolS2-3 FH
5L BE Rosetta Bl PCR
M: DL 2000 Marker; 1: Plasmid double digestion of pET28-
GmGolS2-1;2: PCR of Rosetta containing pET28-GmGolS2-1;
3;Plasmid double digestion of pET28-GmGolS2-3;4 ; PCR of
Rosetta containing pET28-GmGolS2-3
Bl 2 GmGolS2-1 1 GmGolS2-3 JFA% 32 1k g 1A b 1t
Fig. 2 Construction of prokaryotic expression vectors of
GmGolS2-1 and GmGolS2-3
M 1 2 3 4 5 6 7 8

120 kD
90 kD |

60 kD
40 kD

30 kD

22 kD _—

M. % 1 Marker; 1. pET28 75 2% & %F 185 2. K % 5 B 4
3-8:IPTGIES 1,2,3,4.5 f1 6 h fYER L=
M Protein marker; 1: pET28 control; 2: Engineered strain
without IPTG; 3-8:1,2,3,4,5 and 6 h expression products
with IPTG
Bl 3 GmGolS2-1 JFH K iki% 3 i 1 {1k
Fig. 3 Optimization of induction time of GmGolS2-1

prokaryotic expression
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oH o 8 M

M. % 1 Marker; 1. pET28 25 2k (& Xt 185 2. K% 5 W 14
3-8:IPTGIER 1.2,3,4,5 1 6 h F#ik™=W
M:Protein Marker; 2:pET28control; 3: Engineered strain
without IPTG; 4:1,2,3,4,5 and 6 h expression products
with IPTG
Kl 4 GmGolS2-3 JFA% Kk T [ 1k
Fig. 4 Optimization of induction time of GmGolS2-3

prokaryotic expression
&5 FE 6 43 5 GmGolS2-1 Fl GmGolS2-3
1) IPTG AR5k BE45 . & PR - AS A ik
JE W) TPTG X WA 28 75 5 4 38 5% i 2 A8 B
. 78 IPTG ¥ & 50. 1 mmol- LB 5 3| &
KFEHRE B IPTG W EEFE 0. 1 mmol- L}
I

75 kD

63 kD

48kD

M. [ Marker;1: pET28 75 AR H; 2. K5 1A 5 3-5
0.1 mmol+L71.0.2 mmol+L"F1 0.3 mmol-L"! IPTG i 5%
ALY

M Protein marker; 2;pET28 control; 3:Engineered strain
without IPTG; 3-5:Expression products with 0. 1,0. 2 and
0.3 mmol-L! IPTG

K5 GmGolS2-1 iR 4k IPTG i S W L1k
Fig.5 Optimization of IPTG induction concentration of

GmGolS2-1 prokaryotic expression
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75 kD

63 kD

48 kD

35kD

M. % 4 Marker; 1. pET28 55 2% & %F /5 2. K % 5 B 4,
3-5:0.1,0.2 #1 0. 3 mmol+ L' IPTG ¥ S ik
M Protein marker; 2:pET28 control; 3:Engineered strain
without IPTG; 3-5: Expression products with 0. 1,0. 2 and
0.3 mmol-L! IPTG
&6 GmGolS2-3 % Fik IPTG ¥ ik i 4k
Fig. 6 Optimization of IPTG induction concentration of

GmGolS2-3 prokaryotic expression

3 giwhHihie

GolS TE R (BT SN 6 & 7™ 1) e 38 R b
TRENEMEEEMER, 205 GolS
KRS GolS fiF P \RFOs 1y FLE LK AR Y
PUI R A O 2R B 0 A AR W 0 30T A i B R
T 4 1A A FHE FE A

KIGHFF R IK R GAE Ry — Fh Rk B
AER HARVERI A R G, B2 8 2 F
JFRR SR MG EOTERR G T RIAG
T 22 Z B0 R R, i SR S v
JE SR AES AR 5 AN R LR
FUBE A U EE P GmGolS2-1 Fl GmGolS2-3 ¥y
AL IR e A K AT I Rosetta Bk,
i IPTG W55 @l G 25 110 R 3K IF X S 4 1
1 7 AOAAL B b 25 10 S TPTG Rk B J2 45 3 1)
[, GmGolS2-1 Fl GmGolS2-3 ¥J1E K G AT
YRR, WA ERAMW S TR KA N
40 kD, HH IPTG 7 50 0] % il & 8 11 %5 1
S R WY AR ok X RS R R A i
FEMR AR K 36 5 A7 N (0 58 20 3R 0 25 SR AR
AR N PE— L HF 5 GmGolS2-1 Hil GmGolS2-3
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R C e RN N S e
GmGolS2-1 Fl GmGolS2-3, i@ it W ¥) {7 &
EcoR T Fl Sal T #% A JF#% 3 ik 84k # /& pET28
o AL K FF I Rosetta(DE3) 335, IPTG %%
BFE R 3 h, IPTG ¥k 0. 1 mmol-L", 7] 35 1%
K GmGolS2-1 F1 GmGolS2-3 #y & H & 1. 4
TR 40 kD,
SE Tk
D] Th bt FELAL 0 e 26 FIESE R AR b R T Bt

FRABTT £ 45 R 400 A R P A S [ ). = i A 25 3 5 iy )
2019,4(2) :57-63.
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Prokaryotic Induced Expression of Two

Galactinol Synthase Gene of Soybean

ZHANG Jun' ,SHI Tong-rui' , QIU Shuang® , HE Jia-qi2 , LI Ming-yang’ . ZHAI Ying’
(1. Branch of Animal Husbandry and Veterinary, Heilongjiang Academy of Agricultural Sciences, Qigihar
161005,China; 2. College of Life Science and Agro-Forestry, Qiqihar University, Qigihar 161006, China)

Abstract ; Galactinol synthase (GolS) is a key enzyme in the biosynthesis pathway of raffinose oligosaccharides

(RFOs), which plays an important role in plant response to abiotic stress. In this study, GmGolS2-1 and
GmGolS2-3 encoding GolS were amplified from ¢cDNA of soybean leaves by RT-PCR. The GmGolS2-1 and

GmGolS2-3 were subcloned into prokaryotic expression vector pET28, respectively, using restricted enzymes

EcoR [ and Sal | .and the obtained recombinant vectors were transformed into Rosetta (DE3) to get the re-

combinant protein by IPTG induction. SDS-PAGE electrophoresis was used to analyze the effects of induction

concentration and induction time on protein expression. The results showed that two recombinant proteins were

expressed when the induction time and concentration of IPTG were 3 h and 0. 1 mmol<L",respectively, whose

molecular weights were both about 40 kD.

Keywords: soybean; galactinol synthase; prokaryotic expression; vector construction

17



