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Abstract

The results of induction mature seeds into callus on NB medium containing
hormone NAA at diffef;ant concentration level found that 1.0 mg/l NAA suitable for Black
Sticky rice.

Gene transfer into callus 3, 5 and 7 days by Agrobacterium sp. three strains
AGL-1, EHA105 and LBA4404 and using 50 and 100 WM acetosylingone. From the gus
assay showed the results of gene transfer was different in which kind of rice, strains of
Agrobacterium sp. concentration of acetosylingone and age of callus. The higest
efficiency in gene transfer of Black Sticky rice were callus 5 days, EHA105 and 100 UM
acetosylingone and The higest efficiency in gene transfer of 10 weeks Sunpatong rice

were EHA105 and 100 UM acetosylingone.
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AA. 1998 Vain wazAnuzldninisAnsanistingduludna e dlilsiunasvienuuasd
= @ = -
WeiuguATasung

A.A. 1998 Balconi wazanglamanisAnmnisdhatuludnlaald Agrobacterium
tumefaciens TN TIWNZIRNLLULBANREUNLINE8W TR Agrobacterium sp. UWASTUA
ansfiulunnadarasinninasielmadsanioussigada LG

A.A. 2000 Yin wazAnzldninsAnuanguresgluundsiaures T-DNA lunis
v a b3
fegulutig

A.A. 2001 Salas wazANZIMINNIANEUMORNANARAINIENETIE T-DNA [Iad

A.A. 2001 Urushibara wazAnlavinnisdnedsz@nsninlunisdnaduaasniamag
idesinluanmsmantagld Agrobacterium tumefaciens
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. ; b Gk
driven particle gun ﬂﬁﬂlmwugﬁuﬂﬂ?‘ﬂﬂﬂLLUUWW@Ju"lﬂJuTmEI John Sanford LREADUE
dll ™ v o [ (2 = a (24 é’ o ] o
\ATad PDS-1000/He™ lnwasannuseenaasingdiaen tnafigiazinnisds macrocarrier
dnguradiiu Weufuufiauiueses gunpowder driven particle gun Wud1LATeq PDS-
™ o o v ¥ a Y yvaa
1000/He™ HAuaranauazlanafundiedeainnsnacuauidadesiie 2een1seslingn
v
pinel

'
Ty &K o

N19NI2ANAIIAY microcarrier  UUIARESUTINNANNGY  UenaInifanudnng

U

Vaor & o/
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nszanefated microcarrer lldusadiiu Adudullediinuwg  wariipnuaigand

John Sanford n@nI9ATENENAURRUFIWANTANIAINAIARTINTMNEY WAz
Aransinfansiadeuitesnsvguily (efTm uszAny, 2544) AEMIUNTAEENAN
fNINNIEAIeTe LT microprojectile  bombardment, gene gun method, particle
acceleration method Lmzﬁu']

:// M va o 5 Gy v % -_‘4' a aial

aus lERN1IWAMTEUL particle bombardment filAENN9@5LATANENEUNT AN
wANFAAuNINIEuaneaia ey Huildlunislanlaeanseualuin(electrically triggered
4 tﬂl a d’ v % A o a a dl
discharge gun) \ATaaeEunldan (pneumatic particle gun) ANTaLAEM lulnsiau 1ATd
Mdnauainingaisuanlaaenlas (carbon dioxide powered devices) WA micro-
targeting gun

panATesdedulignimun sz @nsnmungagn  Aeldie ldgeean Uaen
Aufianuuiuauuiudn uaziisnnmidniulilunisdassiugnesudngioadeiu usnisy

ada a’i’ v o d’{ dll o S all 1 o i// a =
"Jﬁﬂ’]?Uiﬂgﬂwmu’muLW’ﬂVﬂﬂq?’A\iﬂuﬂﬂu‘lﬂL?JWZ‘;ZQ"I?W“»AQH??NVNMNﬁ‘lI’ENu'JLﬂﬂﬂ@ (nuclear

= :’/ dl dl dj'l’ -ﬁl d‘ ) i’/ =< I's
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(cell suspension) WARAA (callus) Awnzfsedauat (immature embryos) |ninsaues

U
v

. - o = ’ o Yy A My v § 2eaa
(microspore) uaraw7 IneiaaddnsunnatauIl agldannsoninstneduldies  G11495
z
n13i
matheiuludnafiusnifisdulagune Toriyama uazany Tt A.a.1988 ‘latinisld
ad o o £ a va o sl t;l, v a a
AanavnTnslnwanad waznisthedulaense uwazlddnismun limanisd il dszd@nanaw
g7 Famsiannisiheduludalduaacldlunnsei 2 (Christou, 1993)
el e e o el Y aa a .
Aannslfirsasietiulunininduniavendrgiiediaresdie  idanimdeuazi
Uszdnsnn Teldfinnmaaadludtaaiugaunan uazantetian (Christou, 1993)
ad -;’ o k3 = a a o [ g ] >
aannsiideatunsnldlunsdeiuluqaunsdvataanawug 114 B.megaterium
Pseudomonas syringae Agrobacterium tumefaciens Erwinia amylovora Escherichai
coli uar fgmsaiiazinlfifianiethetulianluediodney 16 |u Chioroplast s

Chlamydomonas sp. wazlululnnaussaansdas Tull A.A.1990 Svab uazAtlz 189U

drgrunsoninistnagud il dadndine IHaAsesdetiuls

S8 8. 0 ¥ = dl y A a o : !
AN9197 1 Faatingaednistingeulunglae 1iATasEEu (particle gun bombardment)

TATDINT LTRRE L ey #1989
Tobacco Suspension cell Gusa), npt Il 4 Klein, T.M.
Soybean Embryonic axes Gus, npt Il McCabe, D.E.
Papaya Immature embryo,etc. Gus, npt I/ Fitch, M.
Maize Callus, Suspension cell Gus, bar 2 Fromm, M.E.
Maize Suspension cell Gus, bar Gordon, W.
Populus Protoplast-derived cell Gus, BT McCrown, B.H.
Cranberry Stem section Gus,npt I, BT Serres, R.
Rice Immature embryo Gus, bar Christou, P.
Rice Immature embryo Gus, hpt Ll
Dendrobium orchid  Protocorm npt /1, virus CP 7 Kuehnle, A.
Oat Suspension cell Gus, bar Somers, D.A.
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BRI AREL g #1989
Wheat Scutellar tissue Gus, bar Nehra, N.S.
Wheat Immature embryo Gus, bar Altpeter, F.
Phaseolus vulgare  Seed meristem Gus, bar Russell, D.R.
Turfgrass Callus Gus Zhong, H.
Picea glauca Somatic embryo Gus, npt Ellis; D. . D:
Sorghum Immature embryo Gus, bar Cases, A M.
Sorghum Immature embryo Gus, hpt Hagio, T.
Peanut Embryo axis Gus, bar, virus CP Brar, G.S.
Sunflower Shoot apices Gus, npt Il Knittel, N.
Barley Immature embryo Gus, bar Wan, Y.
Barley Immature embryo npt Il Ritala, A.
Barley Immature embryo Virus CP Hagio, T.
Alfalfa Cullus Gus, npt Il Pereira, L.F.
ltalian ryegrass Suspension cell Gus, hpt YekK.
Asparagus Cullus Gus, hpt, bar Cabrera

a) :Gus ; B—Glucuronidase, b) : npt Il ; Neomycin phosphotransferase I, c) : bar ; (PAT)

Phasphinothricin acrtyl transferase,d) : BT ; Bacillus thuringiensis,e) :hpt ; Hygromycin

Phosphotransferase, f) : CP ; Coat protein

un : Takashi (1998)
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szinn TUATDILTAR 38013 A48
Transient protoplast PEG Ou-Lee et al.
Stable callus-Japonica protoplast PEG Uchimiya et al.
Transgenic Japonica plant protoplast Electroporation Toriyama et al.
protoplast Electroporation Zhang et al.
protoplast PEG Zhang and Wu
First indica-type rice protoplast PEG Datta et al.
Variety-independent method immature embryos Bombardment Christou et al.
Agrobacterium transformation embryo Agrobacterium Hiei et al.
First successful field trial witha  immature embryos Bombardment Oard et al.

Useful gene (herbicide resistance)

711 : Christou (1993)
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NMANUIN

FBneEauUnd (GUS Assay)

nsmsaagaLniTuansaentestuialutdudie  vinleeinduiledesasdionaugly
a190ran8 GUS-buffer uazinifuiean 1 Audgomni 37 asAlaadad andininTu
Haiandiunistinudaluutlueniuea 70 wWefiGus en1dnaaalsiageanliratiuiin

o & o 2 & 4 & A G =
NﬂIﬂEIUNVIﬂ@’]u'JUTHLWﬂLEI’ﬂWL‘LI@EI‘NL‘]_IU@‘W’]

A9azant GUS-buffer Usenaumag

phosphate buffer 50 HaANans
X-gluc (5-bromo-4-chloro-indolyl-B-D-glucuronide) 1 NaAlNANT
Triton X-100 0.5 HadluaT
Methanol 20 HadWand

ANSINNIANUINT 1 LLZQﬂ\'iQﬂ’i"ﬂ’\M’]‘iLL‘TJQ NB

stock solution @Al AN (HaanTusAaams)
A19acae D KNO, 2830
(NH,),SO, 463
A178vANe E CcaCl,.7H,0 166
asazane F MgSo,.7H,0 185
KH,PO 460
B5 micronutrients Kl 0.75
H,BO, 3.0
CoCl,.6H,0 0.025
MnSO,.7H,0 10

ZnS0O4.7H20 2.0
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ANSI9NNANUINT 1 (5B)

stock solution a17LAN ANHITNTY (RAaANTNFARART)
Na2Mo4.7H20 0.25
CuS04.7H20 0.025
FeEDTA FeS0O4.7H20 27.8
Na2EDTA.2H20 37.8
B5 Vitamins Inositol 100
Nicotinic acid 1.0
Pyridoxine HGI 1.0
Thiamine HCI 10
GERRL Casein hydrolysate 0.1 N3uF2ANT
L-proline 1.0  NINFDRAAT
Sucrose 30 NFUFAARAT
Phytagel 2.6  NIUGDARST
pH 58

msﬂqmﬂumnﬁ 2 a19man LB (LURIA-BERTANI) DEHYDRATE

Becto Tryptone 10 niu
Becto Yeast Extract 5 N5y
Sodium Chloride 10 N3y

13U pH 7.0
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BCS
Hind tUl (\umsr
Pse [ (11068)
Sal 1 (11058) 35S promoter
Xba [ (11052
Bamd | (11056) Gus First Exon
Sma 1 {11043}
Kpa L(11041
Sac £ (11035) Heo 141
EcoR ({1102 Bel L1 (8)

Gus Second Exon
CAMV3sS
Nhel (2014)

Bsr EN (2050)

Catalzse Intron

Xho 1 (9995)

P NOS POLYA

PCAMBIA 1301
11837 bp

T-BORDER {R}
CaMVIss polyA
T BORDER (L)

PpYS1 sta
Kaa(R)

pBR322 orl
PBR32Z bam

Nke 1(5458)

pVS1 tep

917 13 dnwuzlanadmanaiinueuunie Agrobacterium (Ti plasmid)

RN

NN - ausnE, 2543
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