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Bioinformatics Analysis on Skl Gene of Maize Sucrose Synthase

LAI Yan-hua,ZHAO Ya-zhong
(Heilongjiang Agriculture Development Design Institute, Harbin 150040, China)

Abstract; Sucrose synthase is a key enzyme in the biosynthesis and metabolic pathway of maize to achieve
sucrose synthesis and decomposition. Sucrose synthase gene Shl is located in the short arm of chromosome
9 of maize, with the total length of 5 816 bp. Shl-encoded protein SH1. containing a sucrose synthetase
subunit(PF00862) and a glycosyl transferase subunit (PF00534) with 802 amino acids, was a combination of
reversible enzyme catalytic synthesis and decomposition, which belongs to the stable type of membrane protein
without transmembrane structure,and the three possible model shows that it has the complicated space struc-
ture. The key period of sucrose biosynthesis in maize is 12-27 days after pollination. In order to reveal the mo-
lecular mechanism of sucrose metabolism pathway in maize, the structure and function of Shl gene were ana-
lyzed,and the basic physical and chemical properties and species evolution of Shl encoding protein structure
were studied.

Keywords: maize; sucrose synthase; Shl gene
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10 #9 E A¥ . ET—F¥EHA
1.2 Ak
.21 ¥nFRtkaErdassik HRE

MIZER AR MYE 1 h, 8 TG TAES D E
KETE 8 40 s, ZE /K WP PRI IR . 0. 1% 1 TR 7 B
6 min, ZE 1K PhPE I, R 2 mm P 250 (K
NIRRT R B A K R L AR KSR
HRH 6-BA+NAA30 gL' EEME+7 g L3R,
pH 5. 4~5. 8; IR E R 22~25 °C, Bt
6] 14 hed', J# 6-BA. NAA X 222285 & 1y
AR

1.2.2 ¥x¥axrtanizit KBHER
FURE SR AT 40 B 1 BE 4 R L b MG 0 8 R AR
6-BA+NAA+30 g« L' jiEWE+7 g« L' BiJI§. pH
5. 4~5. 8 B FRIRIE g 22~25 °C ,JEIEAF[A] 14 hed!,
Ja A 6-BA NAA XJ B¢ A 28 1958 1 52
1.2.3 ¥FBERMMAZIE T AR AR
#OFFERK M AAEZFE BN E ZF UL
0.5 em>X 0.5 em [ MR , 42 b 1) 38 58 1% 57 1 4k
SR A, A A AR TR R 4k AR U B X 25 2 3 A (1)

LA

1.2.4 ¥HauARETHZAL 4
FHRKE 1 om mE A B ER BRI AR AR R
FRF IBA+NAA+30 ge L' M +7 g+ L' 35
R pH 5. 4~5. 8 8RR E N 22~25 °C ;LA

B 14 hed'. J87 IBA.NAA X} 2 %5 24 482 (1)
AR
1.2.5 ¥E@MHHREMH HEEREE 20d

J5 A EOE R HE ESE RRAKE =
T A 555 k% % AR T 8 1 5
1.2.6 ##EHH  KH Excel 2007 X 2 56 B
HEAT A 2R
2 B GAH
2.1 BEESERERBEFENGHR

SEQ g 20 d R T A BE % 2k K B

40 dIF AW & W w4k, AR TR G 5.
F 1A H,MS+1 mg+L"' 6-BA+0. 2 mg- L’
NAA 5 MS+1 mg+L"' 6-BA+0.5 mg+L"' NAA
MIZEI W & R, nl ik 3] 70 DL . k. 25
REKEEFRILNT KA 1 mg-L' 6-BA+0. 2~
0.5 mgeL' NAA,

aeiL

Rl ERHEXNESZRHRHZM

Table 1 Effects of plant growth regulator on stem tip germination of strawberry
BRI B 2F R FHKH

Medium combination

Germination rate/ %

Shoot clumps growth situation

MS+0. 5 mg+L"! 6-BA 0 E SNV
MS+0.5 mg-L"' 6-BA+0.2 mg-L! NAA 39 R RN S
MS+0.5 mg-L! 6-BA+0.5 mg+L! NAA 42 ESN VSR T L
MS+1 mg-L! NAA 57 QR R R
MS+1 mg-L! 6-BA+0.2 mg-L! NAA 72 ZERWI R IR
MS+1 mg-L! 6-BA+0.5 mg-L! NAA 76 KRR RS,
2.2 EEESERMBEEFENRIE 2.3 EEESFZRIEEIZFOLSNHERRE
H22 2 AT B & 6-BA Ve BE (0 F+ 5 A 2 i 12t

PRI, IR 3 mege LTI IR A K AR,
WA kB B IR A NAA WK

e s AR IR 1 A B B DL R A
IR AEZE R . G DL E R R ARk
A MS+2 mg+L"!' 6-BA+0. 10 mg+ L' NAA
oG EER

HI 2% 3 AT, 4R AR 20 d B A AR 2 AR B b

30 d B K = A AR ZF B 50 d i AR 2F AR K

s . ik, AR AL R SR 30 ~40 d 4k AR

—. B A TEL AR BN S AR A AR K

PRE TS R AR A0 55 5UE il R R TR IR

RS AN A AR . R EAE AR AR RS
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Table 2 Effects of plant growth regulator of multiple shoot clumps proliferation

BREAE T R IR B A R

Medium combination Proliferation coefficient Multiple shoot clumps growth situation
MS+1 mg-L"! 6-BA+0.05 mg-L! NAA 2.1 N ZEREGE NS RGNS
MS+1 mg+L! 6-BA+0. 10 mg+L! NAA 2.2 AR ZERE BN IR Gl A KR
MS+1 mg-L! 6-BA+0.30 mg-L? NAA 2.6 DAAE ZESE AR R Gk i AR
MS+2 mg-L! 6-BA+0.05 mg-L! NAA 3.8 AR ZERE B R Gk T A KB
MS+2 mg-L! 6-BA+0.10 mg-L' NAA 4.2 A ZER B R TR AR KR
MS+2 mg-L! 6-BA+0. 30 mg-L' NAA 2.9 A ZESG B AR IR B AR R
MS+3 mg+L! 6-BA+0.05 mg-L? NAA 3.7 PAAEZERE B P R G A KR
MS+3 mg+L! 6-BA+0. 10 mg+ L' NAA 4.5 WA ZEHEFE e TR g R ity s il

MS+3 mg-L! 6-BA+0. 30 mg-L!1 NAA 4.4 A ZESG B AR TR Oy 2R R ik il

®3 SN ENAETFIEENZMW

Table 3 Effects of transgenerational days of multiple shoot clumps proliferation

PP e SRty AW VLB AR 2 A
Medium combination Transgenerational days/d Proliferation coefficient Multiple shoot clumps growth situation
MS+2 mg- L' 6-BA+ 20 2.6 PN ZEHE R R SR
0.1 mg-L" NAA 30 4.2 DA ZE BT R B AE T
40 4.6 DA ZEHE G R TR SR 6,
50 4.8 DN ZEREBE AR 2R TR R B

®4 BRI N EFIBEN R

Table 4 Effects of transgenerational number of multiple shoot clumps proliferation

i B HU R L N
FiR G DN 2 A K H
Transgenerational Proliferation
Medium combination Multiple shoot clumps growth situation
number/times coefficient
MS-+2 mg-L! 6-BA+ 2 4.2 I\ ZERG T P TR G (0
0.1 mg-L NAA 3 12 I SRR S
4 4.2 N ZEHETE P Ak 6
5 3.4 PN ZESA BB T 43 2R A B AR 55 LBt sl L R AR AR
6 3.1 AR ZFSE B RS0 P A S AR 5 o s L R AR AR
2.4 EEESHEEREREFENFIE REHBE AR . iR 5 AL B L AR AR

FPRERRC S 1 em S ASIAEMRIG R B A2 ARARRAIAH] 8020 LA L 4 85 v 5 W RS AR i, 41
MEHE F7 5ok JH IBA + NAA +30 g« L' FEBE + T AR 220 B T L N FH AR PR A AR SR R
7Tg L' B, pH 5. 4~5. 8RR 22~ BB EWRE S BRI S A&
25 C;EMafE 14 hed', 84 IBA.NAA X Pt GO T B R LT o AUt A AR G 97 R v i
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J10.2~0.5 mgeL" IBA+0.2 mg-L"' NAA,
2.5 ERHAEHEBHERSY
N TAE Sl R R R S I R
HRAC T U A% AR U R s B AR S N WLOG B i
ANTE TR A PR 5 BB IR P AR B I R
x5

By KA, R 6 nTH, AR RR R R Y E
KU NHRE SRS 4.0 em KL E R AKE
2.0 em Ph B VEDEREAE T 60002 IREAH
T 60% FREE IR FE T 20 °C L B AR s R AT ik
F87%.,

ARKMENAFEERPFID

Table 5 Effects of plant growth regulator of rooting culture

W EA A HE AR L A5 AR SRR 2B A KA
Medium combination Article take root ratet/%  Rooting number Tissue culture seedling growth situation
0.1 mg+L! IBA 85 2 I8 G Al ROH:
0.2 mg-L1 IBA 39 3 It e, 23 AR H:
0.5 mg+L! IBA 83 4 I8, 25, A A OH:
0.2 mg+L"' IBA+0. 2 mg-L' NAA 85 5 (5 AR HOH: 2R K PR
0.5 mgeL! IBA+0. 2 mg-L! NAA 86 5 W 25, A RO A PR
0.5 mgeL' IBA+0.5 mg-L! NAA 83 4 i g 2t A R AR RS 7 A A
x6 EHAREBREESERE

Table 6 Selection of acclimation conditions of strawberry tissue culture seedlings

B

IR
Height BAMTE R RRKE BRI R G H BRI SRWE BRI R B H% T R
e
of tissue Transplant Root Transplant Shading Transplant Humidity Transplant Transplant
environment
culture survival length/ survival coefficient/ survival of the survival survival
temperature/
seedlings/ rate/ % cm rate/ % % rate/ % air/ % rate/ % rate/ %
cm
2.0 28 0.5 13 100 32 80 22 15 42
3.0 71 1.0 76 60 73 65 81 20 85
4.0 87 2.0 87 40 87 50 87 25 87
5.0 87 3.0 87 20 87 40 86 30 83

3 HiikHirie

TR HA R R B RN LR BEN 7 H
BIZE 9 FHI . RAE AR AL M) ) 2R 1Y 224 H R KR
MYk T b TS ARG LIRS I RE 40 s, 2818
JKFE PR L 0. 120 M FHR T4 ¥ 6 min, 2818 K ob
VR F B 2 mm N B 25 2R GRS I 5 2008
e b B R KR R L A KRR A
1.0 mgeL'' 6-BA+0.2~0.5 mg-L.' NAA+30 g+L"'
FEMEH7 g L' B8, pH 5. 4 ~5. 8 K FHEE R
22~25 C JEHRIFE] 14 hed™' . Rrwg & i 220 %%

PR GG B R b A G 5RO MS+2 mg- LY
6-BA0.10 mg-L' NAA 30 gL' JiMli+7 g- L' B
Mg pH 5. 4~5. 8 Br FR i 22~25 °C G MR AT
[ 14 hed', ¥ EMMNEZFEY R 0.5 cm X
0.5 ey PAAR . 32 b 31 3 5 15 5%k b Ak 2L 19 5
30~40 d AKX —1k, AT IEZEARAR 4 ¥ 3555 1R
I e ) 380 A A R R o A A K BT AR
. KRB 1 om = AL B AR AR B AR
Ferp AR FERR 0.2~0.5 mge L' IBA+
0.2 mgeL' NAA+30 gL' BB +7 g- L 5K .
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P40 d i e AUHE AT 4k A 06 58 5 5 W) 2 3 B T 4R
B 0 2 LR A 5 4B AL R B R . R A
YLRE TR GE I BE R 6-BA i F Wk B (3 i A
ZEP AR B2 R H2E 5 T IR AR ROR R TR
INA AR B AR ZF 5 B NAA W EZ B9

7o o P A AR L E 8 B I B L LA ] AR
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Establishment of Rapid Propagation System for
Tissue Culture of Tongzi No. 1 Strawberry

WANG Yu,GENG Yue-wei, TAN Wei, YU Fei,ZHANG Yu, LIU Bo-wen, LIU Wan-da
(Horticultural Branch of Heilongjiang Academy of Agriculture Sciences, Harbin 150069, China)

Abstract: In order to improve the speed and quality of strawberry breeding,in this experiment, the stem tip of

Tongzi 1 strawberry was used as explants, we studied suitable for growth of medium, effects of plant growth

regulator on multiple shoot clumps proliferation, effects of transgenerational days and number on adventitious

bud proliferation, the best culture medium and transplanting conditions for tissue culture seedlings. The results

showed that the strawberry stem tip germination medium for 1.0 mg+L"' 6-BA+0. 2-0. 5 mg+L"' NAA; Best
adventitious bud proliferation culture medium for MS+2 mg+L"' 6-BA+0.1 mg+L"' NAA,once 30-40 d,it
could be successively relayed for 4 times; The best rooting culture medium for MS—+0. 2-0. 5 mg+ L' IBA+

0.2 mg+*L"' NAA; We transplanted tissue culture seedling, when it grew to 2 cm of root long and 4 c¢cm of plant

height; After transplanting shading coefficient was not higher than 60% , humidity of the air was not higher

than 60 % ,environment temperature was above 20 °C , transplanting survival rate could reach 85%.

Keywords: strawberry;stem tip;tissue culture;transplant;survival rate
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