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Abstract

The dewlopment of Ironsg amahy 1o increase of sucrose (ransiocarion can Be done through »anyfored R
empineering eChNIeS The procers of Sucrose trumaport feom leaves o the s i1 fo
yacriie trawspoviee/SUT) A= e yeo A kas heen iralmod SoSUTT gene (0 increcid of [
¢ wafataon of SIEYOS e e argany (e frmediinks ) incrsaget ‘v fedon aved Ay
d wery aEctnsd VLR, [T TR L L VX0 00 il Aatrinarstd ot ) 4
W \ i an \ "A A dattt VIEAYS 157,
oot an Ve oF & FA UV feanmforaned wih A WSUT! 2w
% " pof A il G4 n
P y ol phad e I Al () Y v
Ein v O tr f o
Kevwards: Towmat e ' ur SUT) pene. Trarmsformaltion. Agroboch " pangfirc
}. Introduction roots and flowers [1]]. Isalunos of & |
Tomato (Lycopensican eseaicnmum Mill) % successfully conducted from spina ! ib
Boe of the most important. vegetahle crops and a [15], Arabidopsis, pomto and tomain || '

and sugar canc {15)

geoetic moded tor smprovang otlic otyledomous
ol M| dues et i TansRenie Fhe development of
" p . ecing eDNA SUT ransformed
" c 1 DN A J i ! one noerease e transecabon
3 " rig i crobacierivm The rescorchers suspect
me I ORS Tomuai runsfocnat10f using expression of genes coecling for suen i
derpbacierium umefodient, has |'|'4¢‘|UPC\: very can incresse the rate of sucrose rurspy
rapidly since 1986 [2). Factors such as plant vanety increasing its ability to accumalate suon the
$), ' explants werfal 121, plant  growth gink [15] Hackle [I7], showed tha L&
gulatory 5], bacterial concentrat (6], binary antisense LeSUT2 on tormato plant able
[7), Agrobactén stans [8] and nocmal tomato fruit, This study amms §
eration antibiobies [9 10], have & influence on wansformation efficiency and obian
fransformation ethiciency tomato plants transformed with 5 S
Rased on ssstmilatson of carbon (L), 10f0M0 Agrobacicrium tume/aciens
plants were classified as C3 plante. fn the Calvin
\'E_C.':;’ﬂ-" “(\);lrm‘::cd' w‘ ‘. r‘;‘u\fc 'v:s;\!lqipNafz 2. Experimental Detalls
J‘\.-.P};. A\I.'I 0 [_Um ?cm;\u_r.J I-p :-._f-, 10 .s",\cﬂ\. ach Plant Material
: catalyzed by nibulose bisphosphate Seed of tomato var) Zamrud were amed
carboxylase oxygennse (rubisco), the Calvin cycle from Research Insunie for Vegetobles (Balitsa)
weurs in mesophyll cells The end product of Lembang. The Seeds were soaked in warm e
carhon assimilation in the process of photosynthesis for 5 minutes, and surface-sterilizes 59
it sucrose and starch {11] hypochlorites solution for 30 seconds ¢
Sucrose is the largest part of the final times with sterile distilled wator. Then, seods were
"\r:h: of photosynthesis in the leaf vascular tissue implanted planted on germimation med G
[12] Sucrose was translocated in plant leaves (MS + 30 g/L sucrose + 3 p/L phytagel pH 5¥
(source) 10 the organ (sinks) such as stems, fruits, before autoclaving) at 25°C under 16-% and 541
——— E——
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cecle with 8 hght imtensity of L0000 Jux
emimtion Both asillury  bud and  cotyledons
sepment from 12 doold in vitro plants were used as

CArlnis soucces

Lifect wf hygromycin on regenceation frequency
feom avillary shoot, coyledon and hypocotyls

explanty
Ti deterrmine optimal hygromycin
concentratin for callus induction, the axillsry

shoot, cotyledon and hypocotyls explanis excised
from non-ransformed 14-doold seadling were ot
o 0.5 cm, 1x0.53 ¢cm and 8 om scgments,
respectively. Explants segments were cultured of
catlas mdection n\o!u,ln " (MS = 3 g I |

crose + 02 mpl!' [AR +2 mp/ BAP &3 g (|
phatagel, pH 58 beftre sutockving) supplemented
vt concengrations of hygsomycin (000 20
ard 30 mg L} Eoch experiment wos repeated three
Obsgivitions were curried out by observing
TR days and 7

tumge
the perogsge of dead explants for
Sayy inser ol

Agrofaetorinme strain amd playinid vector
curnefaciens strain 1 BA4404,

48 dhacierinm
harhouring plasmid pAct, which eontamed spall asa
piam welecrable matker and SodlT sone
gomtruct, was utilued for Agrobaci rivm-mediated

o formmt ian *ln thie constract, the ¢x pression of

hpthl gonivnis under the nirel of the pogaline
anthasze (MES) promoter and NOS terminator and
SSUT) ety was drven by Rice-setin dFigure |)

¥ !
(_.._F~...... .~_...-...-w_

:

l AL

N = - -
Figure 1 Mop of pAes SoSUT! copsttuct <DNA-
SoSUT | under the contral of Rice-actin promoter

and ressstance genedapil) for hygromyetn

Transformation mediated by Agrobacterium
tumefaciens

Single colomes  of  Agrobacrerium
umefociens LHA4404, harboaring plurmd pACt on
L-'!l Betani (LB) modmm plate (10 gl pepton, 10
o' yeast extracy, 5 gl NaCl, 14 gl agar, pH 7.0)
were inoculsted in 2 m| liquid Yeast Extract
Feptone (YEF) medium suppiemented with S0mgl™
kanamycin, 30 mgl”" Streptomicyin and 50 mgl”
refamucymn and tacelated ovemight at 28°C with
contimsous shoking ot 150 rpm. dgrobacterium
resubeultured into SO ml liquid YEP medium
comtaining S0 mgl' ksnamycin, 30 mglL

S0 mgl refamicyin and

Streptomicyin and
of 0304

incubated 3-h at 28°C to a final density
0D, Agrobacterium cells were harvested by
cenmfugation at S.000 rpan lee 10 e and
resuspended in ligquid MS mediom

The explants were infected by anmersing o
Agrobacterivm suspension for 30 min wih gentle
shaking three to five times dunng the mfenon
process. Subsequently, the Infocted esplants were
dricd on a steril filter paper and trans{erred onto (C)
medium (MS sals+ 30 gl sucrose + 0.2 mgl' TAA
¢ 2 mgl” BAP + 3. gl phytagel + 30 4
acctosyringone, pH 5.8 before autoclaving) for
for cocultivation in dark @t 25°C
cocultivation, the dnfected explaats woe wo
with 50 m! of hguid MS coglaining tetoaxvin
mgl ', drained on stenl filter peper s Bans i
onte E mediums (MS < 30 gl'" sucrose - 02 '
IAA +.2 mgl” BAP ¢ 3 gt'phytsgel - 5005,
cefotaxim , pH 5.8 before amociaving) or 8%
under 16-h Hight, 5-b dark cycle for 5 Jda,

Axillary bud and cotyledan expiui
oultured subsequently on § medim 'N S
sucrose + 0.2 mgl” IARS=2 mgl ' BA
phytagelf + SO0 mgl” cefeaxim +
kaoamycin, pH 5.8) for shoot imduction, K me
MS + 10 gl’ sugrose + 028 mgl ' BAD
GAL + 3 gl physagel # SO0 mgl" cerfos m
mgl’ kamamyein, pH 5.§) tof xhoot
and R mediumn (MS + 30 gl sucrose 1 0
NAA+ 3 gl phytagel + 500 mgl  ccl
SO mgl' kanamycin, pH 5§ 8) for rociing

Followmng

DNA isolation and PCR analysis

Genomic DNA  was  molaled o
nontransformed [control) and ransformed leas
PCR analysis were cammied owt o aerecy
presence of the hpill genes, using primer hpist
480 bp. Lingkape asnalysis of these penc

transgenic  plants  was | conducted  whig B
amplificetion.

3. Results and Discussion

Effect of hygromycin on the survival from fomato
explants

The seasitivity of axillary bud, cotyledon
and hypocotyls 1o hygromycin was tested sccording
to the survival and regeneration frequency of
explans on H medium with vanous concentration:
of hygromycin. Hygromycin is an antibiotic that is
used as a selection agent. Explants grown on media
containing hygromycin, because the targel gese
construct  contained the gene for resistance 1o
hygromycin (hpt).. For Axillary bud explants,
cotyledon and hypocotyls after 28-h of cultur were
not desth on H medium without hygromycin

ﬂ
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Regeacration frequency drastically doclined as the
h\‘mn.)cm concentrution increase from 10, 20 and
30 mgl’. The resulis showed that hygromycin
cotcenteation, 10, 20. 30 mg/L for 14-h was death
gt 100% on all explants. After 14-h, all explants
sumed browr and became compluely necrotic on
media with 10, 20 and 30 mgl’, respectively. No
callus and shoor was produced from all explan st 10
mg/L. Thus the concentration of bygromycin 10
mg! ' is effective for selection in all explants (Table
I

Hygromycin phosphotraasferase (hpt) for
resistance  to hygromycin i aminoglycoside
anibiotic resistunce  marker  gene  ino plan
wransformation.  Hygromycin  inhibits  protein
synthesis by cousing mistranslation and interferes
with protein translocation {18} Hygromycin are
poison 10 Kl non-transformed  cells, but the
transformed ul are able to grow normally because
the regefiet fophanes are apt disturbed [19]
Meng v (- l fepusted it coneentrations of 7.5
amd 20 ..—Mm e nitistion of cellug on the
cotylotonrdend” bypocolyl explants of  Sothn
Eaplontsidare nol rensformed of concentrations
higro b and died o 1Smg! hy gromyein, the seed
concemtration 20 iphibits’ elongation of roots and
shoot

Table 1 Percentage  mortality  axillary  bod
explants, cotyledon and hypocotyl of
tomato grown o0 MS medum containing

R hygromyer

Transformed explonts with dgrobacivnum showed
that the cxplanls ure able 10 ETOWw a0 selevtion
media unnl § cycles 13.2% (Toble 3) Frary 6],
showed that the transformatinn efficiency of 10.6%
in tomato cultivar Moneymaker Cortips [5] also
reported that the transformation :"u) iency reushed
12.5% on tomatoes
Table 2. Percentage Plantler Putati ve
Tr&ﬂ‘v{lllm tfx &

——————

FEIN!M Type Nunvber of 1 f:nrmn._t Plantle
Exgdant ) pesauive v furma Ui'h.l_*
Axvilsey bud 100 | [
L_!x!utvlcdu'n‘__ 100 I S > ook _}

Table 3 Pescentage survival of shools explants on
selection media

Coeattrvwem Elrmemges £ 133 ) a2 At
Toewrrers o ey ~a - .
€\ (L § . Ll
Camind [4) - "
Comnel T 4 0o A

Contrnieation | Mereentage seortalicy explants oo

Hisgromyrim Owgd e l?l!ﬁlx af —
2 YA E T 0N BT

= [ : | B [

Al &3 10

.; 4 L 20 IM B K
(o L.y .N -

A 13U ——— e - 34 |0d 3 3
l e : 50 | 4 4
' ¥ q I 4
== [ Ty a !
Vi prs — o 30 L R
I F ==z i
Y, [T I

Framformation Efficiency

That the cotyledon explants produced shgots and
putative transformant  plant by 6.1% and 6.2%,
respectively (Table 2). Explants that survive on §
media are assumed that the targes gene has been
transformed. Observations on explanis not infected
with  Agrobscierium, then grown m  medium
containing no  hygromycin (control -} and
containing hygromycin (comtrol +) showed thnt
explante  grown on npegative control 10 B5%,
whereas explants in positive control media showed
that all explants was denth until the third selection.

PCK amplification snd Tinkuge of hpr geadg sath
SaSUT ko T<DAN region

Five puative transgesuie bonuto  plants
were analyted By POR sroplifigathof 1o devec e
presence of hpt gene (Figure 21 The revul showed

that 3 480-bp fragmeniofhpr geoc wis ampliliad i
the entire samphe except in the nontrunsicnmed

Flgure 2. Result of PCR with peimer F R HFTT
{M): Marker 126 DNA Lodder tintron| (K
control positive (pAct), (1.2.3.4.5) trandgen

fomato pNants and (W control pegative [ rome)

4. Conclusion

Trapsformation cfffcicnvy was phisined ar

IDM‘I"' hygrommisin antibiotic as an gHection agent

with the percentage of explants ferming shoots

6.2%. PCR results showed thar the piasmid phYS

SoSUTI aiready Integrated in the cxplant and has

obtained five clonesof mersgenic romato plants
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