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Abstract: Sucrose transporters are responsible for trans—membrane translocation of sucrose, and play impor-

tant roles on phloem—mediated source—sink sucrose transportation and supply sucrose to sink tissues. The ZmSUT4

gene was subcloned from Zea mays inbred line Ji 853, termed ZmSUT4—]. The sequence analysis revealed that Zm-

SUT4—-] has an open reading frame (ORF) of 1506bp and encodes 501 amino acids residues. The predicted protein

has 12 transmembrane domains according to the bioinformatics analysis. Using tissue expression pattern analysis,

this gene was proved to be specifically expressed in young leaf. To elucidate biological functions of ZmSUT4, the ex-

pression vector for transformation to monocot plants was constructed.
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Y R H D BRI 5T HLBGE Y, BB AR A R
FRA 1 SUT2 V. Ji% Fil SUT4 % (R S REATY A 15 T3
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FEA Y, MRS EOREEE 41755 B, 124 M1k
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ANFE gk Bk 1) , EARRAL K kE O
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F1 EREEEREERERFIGERREAEHGE
BN Feo AL AL (bp) CDSIX  ZHERRIKJE (aa) et IR FEo
ZmSUTI AB008464 1834 168-1733 523 15 15,020,5669-15,025,421
ZmSUT2 AY581895 2166 36-1814 592 5% 152,346,349-152,350,485
ZmSUT3 BT041648 1822 44-1570 508 15 242,483,558-242,486,929
ZmSUT4 AY639018 1649 120-1625 501 35 100,367,838-100,372,383
ZmSUT5 BT040279 1912 54-1646 530 5% 175,755,805-175,758,927
ZmSUT6 BT040668 1836 11-1603 530 445 123,779,045-123,782,111
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(WLZ22), i DigHEs Y TRA RAF A
Real-time RT-PCR 5| ¥ #] ] Primer3 ( Version4.0)
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Fr 94 B EIkVE S FIFH 63 PCR N2 4 1 (HRAEPE , I [0] 5 A2 7 I ]
B, IR I SR R A7 R AR

ZmSUT4 7/mS4 Bamfw CGGGATCCCGATGCCGCCGCGCACGGCTC 98°C, 2min; 98°C, 10s,55°C , 15s,
/mS4 SacRev CGAGCTCGTAAATGAGCAGACTTATCGGTG 72°C,2min, 35 cycles

ZmSUT4 RT ZmS4fw GCTGGACTTGTATGGGGTGT 94°C , 2min; 94°C, 30s,56°C , 30s,

RT ZmS4rev CGACTAGCAGCCATTGCATA 72°C, 30s, 35cycles
B-actin RT ACTIN-fw GTGACAATGGCACTGGAATG 94°C , 2min; 94°C, 30s,50°C, 30s, 72°C ,

RT ACTIN-rev CCATGCTCAATCGGGTACTT 30s,35 cycles
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132 RT-PCR %5 57 547

T 853 oK 4 i &L RNA # HU 2 % Promega
RNA #2 B0 & 35680 5, DL RNA (2 1pg) R F;
KA 8 eDNA 55 — 5 4 B AR #E 4T PCR 9731 , PCR
SISO AR UL 2§ G AR ) 5 T /N AR
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J (b 2 XA H ARG R A F) , ZH 7% PCR
Qe Tt U RCEE A6 5, 36 B BH 1 B R 2R A T D A b
(At i = B AE M H AR A R TTAE A o
1.3.3 MR HAAR M E

b — 25 Bk 15 () pEASY-T1-SUT4) H
BamH 1 F Sac 1 3G , Bt 010 B 1 R B [ B
FH BamH 1H1 Sac 1 BU§Y] pCAM-UPN, [mlii 2% 14 J-
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Actin W) 519 Fy 31 S PCR A2 7 WL 36 25 465 Mt il 483
o 22 i PCRAX H A 19 43 0 R B, B 7 45 R s
FHARUE #h 2893158 ZmSUT4—] 3 RAE AR [ 4
(AR R I8 1
1.3.5  ZmSUT4—] % #5 % @ o9 LA JT F= £ 9 13

B F AT

7E i b A2 WA 85 0 5% T I 3 (http:/us.ex-
pasy.org/ ) Fil ProtScale 5 {F X} 2 it 26 11 8% 7K PEEA T
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RG-S 2 (F5) , BF A4 44 R Bof i Ul
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HER, & HEA AR WIS, I A &AL
Feik . Hob o BB N B A9 & ZmSUT1, J& T 5
L S ) SUT3 S R RER 5% 32 B 1, R L AE
P IE S5 T 58 | A TR0 LE TR B
ST FE 6 i, AN ZmSUT1 38 78 JEAH
(8 390 Bz 38 (K it v ) e gorp e A FH 0, A
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Hh ik & T HALE R AVE M OsSUTSZ 18 5F
wHRIBRAD . AT E T, IR SR 2
MM RS 7 d BT P RB &Y, § Os-
SUT2M Th % 22 v (8 43 I E B3 1 1 3 A BH el
5T KRS 1 OsSUTSZ 1Y 1 4% B e 25 op B 25
I BN, B 2K T2 7 i B B 1.9 4%
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B A 2 0 S N A Y TR e R RO S Sk
), WUINIZ ) 31 T 32 i A/ R 32 PR 7 AR AR
FLrb Y 2k 2, AR AT BB R 4 3 Y T BE I
A1 B A AE L, 5 T B B ZmSUT4 1 3 R D fig
2 G 5 oK 7 i R i B v S T AR AR
HHE

S 3k

[ 1] Kihn C, Grof, C P. Sucrose transporters of higher plants[]] .
Current Opinion in Plant Biology, 2010(13): 288-298 .

[ 2] Chincinska I A, Liesche J, Kriigel U, et al. Sucrose transporter
StSUT4 from potato affects flowering, tuberization, and shade
avoidance[]] . Plant Physiology, 2008(146): 515-528 .

[ 31 Eom]JS, Cho ]I Reinders A, et al. Impaired function of the to-
noplast-localized sucrose transporter in rice, OsSUT2, limits the
transport of vacuolar reserve sucrose and affects plant growth
[J]. Plant Physiology, 2011, 157(1): 109-111 .

[ 4] Payyavula RS, Tay K H, Tsai C J, et al. The sucrose transporter
family in populus: the importance of a tonoplast PtaSUT4 to bio-
mass and carbon partitioning[J] . Plant Journal, 2011(65): 757-
770 .

[5]1 A 5, W05, P, % ERAZLRESS3MLEF S
B FIBFFEN] - B KA, 2010, 18(3) : 1-5 .

[6] B W, E H ok, % KE T ARG 853 i
FEAHWITRL] . Ak T2, 2011, 1(1):105-108 .

[ 71 X050, INRB], BT, 55 . 50K 1 28 R 3 853 (1 HI A
MCRL[)] . A MAR R, 2005,30(5) 11316 .

[ 81 BRLLEE, MR =, XUAHE, 5 . —Fhis & S0 A A 5% A
o i) 32 1k 48R B A Ty ik b [, 201310113281.7[P] .
2013-07-17 .

[ 9] Hofmann K, Stoffei W. Tmbase—A database of membrane span-
ning proteins segments[J] . Biol. Chem. Hoppe- seyler, 1993
(374): 160 .

[10] Sk, FARN, MR, 45 . H I iz 8 1 ShSUT4
PN B 5 3K A AT (0] . R AR 24l 2012, 33(2) £ 310-
315.

[11] Carpaneto A, Geiger D, Bamberg E, et al. Phloem-localized, pro-
ton—coupled sucrose carrier ZmSUT1 mediates sucrose efflux un-
der the control of the sucrose gradient and the proton motive force
[J]. Journal of Biological Chemistry, 2005(280): 21437-21443.

(F#%727)



72 HOM

VIR A S 406

B, BRI, 280058 AR AR TR AR
FE (o) 7 00 DR AR o B 1 2 B2 Tk o A i R
2 B 72 AH N 0408 3 o bR o, (0 iR TR RO
[) , I A5 B )t AN ) R 1) P R TR A AR e, il
FEARI) 2 — PR R AR YL, T BUR N AR A AE
R (RLIE AR AT 22 50, 35 1005 T 0 s AT 4
K, B AED ) s B AR IR, X g
G G bR E 1R R A B[] 2 2 A S 30 d 240 d,
FRRbrfEFAER K 2ZEST , BRI H 2 5
(B G Bl =TT He At e

R T —Fh P ERG, FLAFSEE Z AT DL
W] 2 25 1) — Pl S 22 O 2%, A BIF 58 B 4L L [ 95 5 &
AR L N R R e R AR JBS s 1 A SR A Bk £ R
FHARFREEFP L LI A S Ak 15 454 F 5557 10
d J B 25 5 5 AR 7 1A AR 210 d, He RATE Y A
A2 20 d 230 d, 1948 T KSR A ;10 d
BN, BEFRER (5K 1T B4R 8 em) 5t AT LARNAR 10 Bk
Bt i 22 (81N 55 gy i /s, i) LR i & iR AT A e 1
O P e BUR BRI . RIEE g0 4k i E 4
bR AE, PR A 25 R S TR ZE TN

AU TR A TR R Y K 5 AR
JE s BT BT E A, SR FH e SRR Ak | B 2 b
PR R IR SRR A B ] AT AR IE T
M5 7 e R E RN AT R A 5 R, g
S R UL ZE FIAG I | 4 2 4R Y 0 T 5 | kS 1 45 i
AR A5 B S T AR G5 UK, 38 5 XA [RLE R 1 43
M T2 25 6 S PR 6 o5, WS T 1 4 B 4 4
I R R A= SR a7 & 1| P 1 BU RS M N
N FHIZSE 58 Ty i, S e Hn A5, T AP | Kt
o FE A M A T SRR AR e KW 5 | A AR T s 1) 4

(E#F227)

[12] Slewinski T L, Garg A, Johal G S, et al. Maize SUT1 functions
in phloem loading[J] . Plant Signal Behavior, 2010(5): 687-690 .

[13] Slewinski T L, Meeley R, Braun D M. Sucrose transporter func-
tions in phloem loading in maize leaves[J] . Journal of Experi-
mental Botany, 2009(60): 881-892 .

[14] Riesmeier J] W, Frommer W B. Einfluf} der Uberexpression von
Saccharosetransportern auf das Bliihverhalten von Pflanzen: Ger-
man, 4439 748.8[P] . 1994 .

[15] H/hJe, X, 20 m, 55 . BRI %2 8 A L
ZmERD6 ¢DNAs [ 50 B 5 W5 55 45 1 T 19 K3k ()] . R
#,2009,35(8) : 1410-1417 .

B TAE . AR A 5 K AR A B0 1
TE PR Y O 2B RO A R e T B B R S
MZHEAEH

SE 3k

[ 1] LiY G, MaF M. Antagonistic mechanism of Fusarium oxyspo-
rum of soybean root rot by Bacillus subtilis|]] . Applied Mechan-
ics and Materials, 2012(108): 127-131 .

[ 2] it . e VA K AR o 00 s R 28 20 A L2 B
PG )] . v E AR 4, 2012, 28(27) : 230-235

[3 1 B 8,17, a5 . AR IS ol 7t 1 b B 22
FEME DGGE 23 Mt S B PEWFFE ()] . AP0 BE 241, 2013,
43(5):500-508 .

[ 4] LiY G, Zhang L., Wang C L, et al. Antagonistic mechanism and
control effect of Bacillus subtilis Y2 against Fusarium oxyspo-
rum causing soybean root rot[J] . African Journal of Microbiolo-
gy Research, 2013, 7(8): 652-656 .

[ 5] Emg, CR2 . ARAL =4 K G SRR R 2 0w
JIoAHE] . P E R E 244, 2011, 33(4) :391-395 .

[6]1 B 22,302, BEE, & BT R ARk 15k
T Y 738 5 % ()] ARAER R 727 41, 2009, 40(8)
5-9.

[ 71 EVmt, skaxsi, 2 ok, &5 . B 9y il 2= 4 X R S8 T T
AR 97 9 I 5 B0 PRI E )] . B SR B, 2009, 46
(3):543-548 .

[ 8] AAG, BRPS, 22 b, 4 A8 g R SR B s it 1A 14
STEN] AR A2, 2011,26(5) : 798-803 .

[91 % b, EAdAE, SR, 5 . SIEOR RS F 89 )2 1
PR B 2 SRR L)) AL R 241, 2012, 39(2) £ 187
188 .

[10] Burpee L L. Pathogenicity of Ceratobasidium cornigerum and re-
later fungi representing five anasomosis groups|J] . Phytopatholo-
gy, 1980, 70(9): 843-846 .

[10] JEBE3E whofeilk, Ak, 48 . A= By BRF-1 Fl BRF-2 X K
TR B R B SE )] . R SR, 2012,31(5) 1 801+
803 .

[16] Chincinska I, Gier K, Kriigel U, et al. Photoperiodic regulation
of the sucrose transporter StSUT4 affects the expression of circa-
dian—regulated genes and ethylene production[J] . Frontiers in
Plant Science, 2013, 4(26): 1-11 .

[17] Sun A, Xu H, Gong W K, et al. Cloning and expression analysis
of rice sucrose transporter genes OsSUT2M and OsSUT5Z[J] . J.
Integr. Plant Biology, 2008(50): 62-75 .

[18] Sun A, Dai Y, Zhang X, et al. A transgenic study on affecting
potato tuber yield by expressing the rice sucrose transporter
genes OsSUTSZ and OsSUT2M[J] . Journal of Integrative Plant
Biology, 2011, 53(7): 586-595 .



