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Construction and transient expression of vacuolar invertase gene
antisense expression vector in tomato leaves
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Abstract: Total RNA was isolated from tomato (cv. Zhongshu No. 4) leaves by using the specific
primers designed according to the sequence of vacuolar invertase gene in GenBank, A fragment with the
length of 668 bp was amplified by reverse transcription and polymerase chain reaction and cloned into
pMDI18-Tsimple vector. Sequence analysis showed the amplified fragment was the TIV1 fragment of the
vacuolar invertase gene. The fragment was cut by two restriction enzymes Sal | and BamH | ,and inserted
into plant expression vector pBinAR between CaMV 358 promoter and OCS terminator to form antisense
plant expression vector pBinAR-aTIV1, The pBinAR-aTIV1 was identified by PCR amplification with
TIV1 gene primers, and the direction of connection was identified by double restricted enzymes digestion.
The result showed that the expression vector was successfully transferred into agrobacteriumtum EHA105
with method of colony PCR. The activity of vacuolar invertase was decreased by transient expression of an-
tisense fragment in tomato leaves,
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L1 # #

F sk R (R ER 4 5) P ER B FEB R RE
FrORF BT R, B 6~ 10 Mt i % ik & A0 4h R JF
M, 3R Fi BioFlux 2 &] # Biozol & RNA #BUA 7|8
BERNA;PCREI M EBAY T REARARSE
BZA 74 L 58 R M-MLV B Promega 4
7] ;pMDI18-T simple vector,TaKaRa Ex Taq & .FR
H¥EA V18§ . T4-DNA % £ 8 A DL2000 Marker iy
H TaKaRa A 7]; Taq B THELEYH AR LA
B8 B 1m0 0 R SR R A AL SR & K HF
W DHSo AA LR F R MW R A & pBinAR
H¥ E Warwick K% Stephen Jackson 1+ B 3£ ;
PCREI Y LAY TRAR AR WFH L ER
REVBEARFRAAZH.

1.2 /7 &

1.2.1 &RALHALBABARLE RECK
F AW AL LB cDNA F 510, # F§ DNAMAN
S.0 MR 1 NRRIIY.HHMENABR AN
700 bp, FIMFFIINT (5" %4> BIBI AL BYIr
M Sal 1#l BamH 1) ;

Sal 1
L3I 5'-gegtegacttgecttttgecatggtt- 3';
BamH 1
F W55 -cgggatcecttcgticticcttegggtea -3,

HRM-MLV REZBERAEHSTRER,
L2 pl R¥EFTWHEER, 5 M 10 X PCR Buffer
2.5 pl, 25 mmol/L MgCl, 2. 0 uL, ANTP (10
mmol/L)1 pl , £ . F #5147 (10 pmol/L) & 1 pL,
ddH,O #M & 25 pL. PCR RS ¥k .94 CHEH
S5minsRJ5 94 C 1 min,52 C 1 min,72 C 1.5

min, 3t 40 MEH; B5 72 C3E 10 min,

1.2.2 &nReHUBALLAREAL %
SCHRC13-14 1877 5 Bk B &0 )y B, % 8 8| pMD18-T
simple vector, PCR ¥ ¥l , ¢, B Sal 1 1 BamH 1
Xt B 40 RN AT R, Bl B M R B 5 40t R B
MY pBinAR K E RE K WEBHEYRIER
k., EEFYHALKEFE DHS BXSHKR, &
® 50 mg/L FAEEM LB V&R - #H1THE. FEH
PEEUE % 1T PCRY MK E . R TR
NEYI &€ . RBUEE T 0% BRI R ik Bk K
B, R AR ARHE EHAL0S,

1.2.3 #ragasea L AR Ak HHE
XHRR(15-16 ]88k, A& F 5 BB pBinAR RAT
BRI, X MicroTom 6 H A # 17 Bt 5%
. Bk RE B ODwo =0. 4, 2% 20 min, fft
LBt T %M 100 nmol/L, 3L 5k 2 d GBI
# B5+1BA 0.5 mg/L. + 6-BA 1.5 mg/L L, $i4E
EFRABRAFEMEER 7S mg/LRFEEXK 300
mg/L. ¥ 8 d FFRI 0. 2 g 33 Y 4R B % L B
EWEHNY  EH 8 K. BIERA Excel #4347 4
.
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HIE(E 1), [l PCR =¥, £k 55405, B bl
PBBILN A6 E%, 7% PCR Y 1 &4 680 bp
B R B (A 2), X BR 4 52 RE 3 17 8 ¥, 7 GenBank
EHMERBR, BB K/ K 668 bp, BT HFib
WS ILRE R cDNA FEL, 5B MM LmE
H TIV1(GenBank &35k Z12027. 1) # mRNA
FIFAEEIL99.71%, 5% & H exon3 (5 425~
6 284) 1/ 5 544~6 211 WEANA 2 MHEARF.
B DNAMAN &% 2H7 5% cDNA R Bt B 1Y
FEMFI . ZAB 2ANBEREAELE DX
AT RE R SRR A E R R B A
2.2 WA NBREEE N ®AME pBinAR-

aTIV] i

1z F DNAMAN 5. 0 $ {4 x4 52 R b Bt 7 B 41
MR BZEHAFBATREAS Sal 1A
BamH I BV . F Sal 1 #l BamH 1 \ B &
KEMTERRBR B 2ARBREEADZER
WA U] B Y R IB BAK pBinAR 1 W LR X #
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LK, v & N pBinAR-aTIV], BHBER B A M EoR I WEIER B, AR Y H B8
DHSa BREZSHMBEVLER 3 MEEERBER, BOESHER)KY 680 bp(BA S5, IEHEHHENFE
PCR #1484 2 680 bp AW (B 4); Sull EMEEAFEERE pBinAR,

GCGTCRACTTGCCT TTTGCCATGRTTCCTGATCAATGGTATGATATTAACGGTGTCTGRACAGGGTCCGCTACCATCCTACCCGATGRTCAGATCATGATACT TTATACCGGTGACACTGATGATTAT
GTGCAAGTGCAAAATCTTGCGTACCCOGCCAACTTATCTGATCCTCTCCTTCTAGACTGGGTCAAGT TCAAAGGCAACCCGGTTCTGGTTCCTCCACCCGRCATTGGTGTCAAGGACTTTAGAGACCC
GACTACTGCTTGGACCGGACCACAAAATGGGCAATGACTGT TAACAATCGBGTCTAAGATTGGTAAAACGGGTGT TGCACTTGT TTATGAAACTTCCAACTTCACAAGCTTTAAGGTATTGGATGGAG
TGGTGCATGCGGTTCCGGGTACGGGTATGTGGEAGTGTGTGGACTTTTACCCGRTATCTACTAAAAAAACAAACGGGT TGGACACATCATATAACGGGCCGGGTGTAAAGCATGTGTTAAAAGCAAGT
TTAGATGACAATAAGCAAGATCATTATGCTATTGGTACGTATGACT TGGGAAAGAACAAATGGACACCCGATAACCCGGAATTGGATTATGGAATTGGGT TGAGACTAGACTATGGGAAATATTATGC
ATCAAAGACTTTTTATGACCCGAAGGAAGAACGAAGGGATCCCG

A1 FHAEECEBENOMNFRARSER
Fig. 1 Sequence of tomato invertase gene fragment
A 591 TTATGGAATTGGGTTGAGACTAGACTATGGGAAATA’ITATGCATCAAAGAC’ITTTTATGACCCGAAGGAA 660
B 1090 TTGTGGAATTGGGTTGAGACTAGACT. ATGGGAAATATTATGCATCAAAGACTTTTTATGACCCGAAGAAA 1159

A2 HREBNENBRALEERRFESS TIVI £EH cDNA B¥ &
A RBRHEMBRRNLBERARB TIVIZARE
Fig.2 c¢DNA sequence comparing of target gene and TIV1 gene
A. Fragment of tomato invertase gene ; B. Fragment of TIV] gene

A 189 NKWTPDNPELDyGIGLRLDYGKYYASKTFYDPKeER 231
B 347 NKWTPDNPELDGGIGLRLDYGKYYASKTFYDPKKER 386
M3 BRENEMBRHRACBERFRS TIVI RIBHEEMTI LB
A HOEHBERELMERN S BRADEEMFS, B. TIVI BEX 5 BRDEERT 7

Fig. 3 Amino acids sequence difference between target gene's and TIV1 gene's
A. Amino acids sequence of tomato invertase; B. Amino acids sequence of TIV1
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W4 FHamusBEEREY PCR R A5 HE4EE pBinAR-aTIV] i) DA LI 55 3

1. DL2000 Markers 2~4. BI¥E A EE PCR 1. DL2000 Marker; 2. pBinAR R (CKY ¢ 3, A RN

Fig. 4 PCR detection of cloning of tomato invertase gene Fig. 5 Double digestion of expression plasmid
1. DL2000 Marker; 2—4. PCR of positive colonies pBinAR-aTIV1 with Sal I and EcoR 1

1. DL2000 Marker;2 . pBinAR vector (CK); 3. Recombined plasmid

2.3 EBNAAHUBEER X RiAH K pBinAR-
aTIV1 ENR#TH EHAI05
BHARP R AGRRME S AR E EHALOS B
ZSMML BEVLRE 3 A REE AN, R AR R S
Y47 PCR, 45 R (B 6) FHI MU T 4 680 bp
ME&H,HHEARMNE LR AKLFE EHALOS

émﬂﬁc
Bl 6 ¥ EHALOS # % PCR .
1~3. &HF # EHAL05 5.3 #% PCR; 4. DL2000 Marker 2.4 WRMBUENRMHFRAELBRETERN
Fig.6 Colony PCR detection of EHA105 SR SR e ki

1—3. PCR of single colony of EHA105; 4. DL2000 Marker
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MEREH A HRAMEETEYTRT 14.09%;: K
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Table 1  Activity of vacuolar invertase in tomato leaves nmol/( min » g)

i3] EX Repeat 24
Treatment 1 2 3 4 5 6 7 8 Average

ki 35. 65 28,71 33.54 37.08 30. 40 36.19 33.90 35.45 33.92

Untranslated

wi 28.40 25, 54 31.63 26,94 29, 81 30. 10 31. 64 28, 68 29. 26

Translated

L

3 g5t

ABMRS BEMHRRELPORMELE mRNA
BHFRBAELNERSY, LLFEHY H A RNA
RS R AIER KB 1668 bp A B, &
FEBSEMBUEAR TIVIEREE 2/IBER
ER CHREN 2N EERO AT, XTTERE SR
BT RARERY.

5 GenBank P R RMBAMR L RN LAR
H 5] (Z12025.1,Z12026. 1,Z12027. 1,Z12028. 1,
M81081. 1,AF490530. 1,D1350. 1) # 7 L Xt & 88,
FHRREBHEMRT BB ERFBRSHF
FIRBHERE 9% b EREHNEMHTH B
RNA ¥ #H R LREHE LM, XIHEH XA AR
B 0 B AR A AL B VT RE el F] — A DU EEAE S BD

[s]
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