swalasany

~
Halasan1y

E-mail Address
ALYUZLIA

anizaen

A5nInaaas

UNAnEd
MU4880036
miﬂszqﬂmﬁl"ﬁﬁﬂaaauwé’amm‘iﬂum‘sﬂ%'uﬂgaqmmwﬂ'uf“ﬁ’n
WaNuLR105 (Oryza sativa indica KDML 105) uazHNNIaRane
(Lactuna sativa)
3098719138 @, auysol aduaalngy
MAITITTIING AMLAINLNMFAT
WP Ineaogaelnd
Wealnal 50200
soanu.1@gmail.com

3 1 (2549-2551)

LNDMIANHIALANTZ UILan Was? Lﬂi’?zﬁﬂ’]iuﬁ@\‘iaaﬂﬂl aaﬁuiuﬁn%au

uzaﬁufﬂmyﬁLﬁﬂmﬂm‘s*’ﬁ'ﬂﬁ']ﬁqﬁﬁ']"l,aaauwé'ammﬁ
L'ﬁmh:zyqﬂﬁmﬂﬁﬂéhvl,aaauwé’oa’m@‘iﬂunﬁ%’ﬂﬁfmﬁﬂmUﬁufﬁ%@m
55a ldun fnada wAIna uaswsn MuNILuafiSdae
TAUBILNAAVDIT1INONNZR 105 (Oryza sativa indica KDML 105)
dvlulasianlosaudt fluences Tuza9 2-10 x10™ ionsicm’ AW
60 keV garelddninesusiwuinaty 3 suwuslaund TKOS, PKOS
ez BKOS Sflsnwmzniguanfiuand1sainweudainaduge smsy
BKOS gmﬁamﬁammé’numzmww: IR A AgTa sy
ATTUIUNIAIFIATIzARIN lwenfiu (anthocyanin biosynthesis) lu
fwamﬂﬁuﬁ: ‘nuﬁgﬁﬂmqmauﬂamiﬁﬁ@mia%aamz
(antioxidant property) daanldidanlfinafio HAT RAPD ial#lunis
Lmﬂmmme@i'mmdnmﬂﬁ'ufﬂmULLa:W'aLL&i, wasaninleldiadas
mrm‘[maqaﬁza SCAR a2 microsatellite Lﬁaﬁ’mlumsmuanmmﬁuﬁf
BKOS.
éﬂé'miam"l,ﬁﬂ'izqﬂmwluimmuvlaaaulumnmuﬁamﬁmaaﬁ"ﬁ%"u6]
laun  wpada  wadn LLaz‘w‘%ﬂLﬁa%’nﬁﬂmﬁ@miﬂmmﬁuﬂﬂﬁ
snwocdlasdanlafildie swsuinasaldwssnu 50 keV floaau
3310 6x10™ uaz 1x10 ions/em’  §IRSULAILAZNINENILTWAIN
7 60 keV udltuSunmlosaunlunmsszaudednsindodmsuas 19
USanm 2, 6, 8x10" ionsiem’ uaziU5aumh 6x10'° waz 1x10' ions/cm’
IFgnsunsn Tuiinuasidunisson Ms1ea TINHIENHALANEUEN

RIS RHPI R T



AAINIINA]DI

ﬁﬁﬂﬁqmlizaumwéhL%ﬁﬂumiﬂi:ﬂqnﬁmﬁﬂéﬁlaaauwé’amu@‘h
o A Ao A A ) 3 3 . oA v

1%7’1’15@1%%’1 ﬂumaam{lmmﬂmm Bacillus licheniformis analg

lunmmesasfid 2 8w muuﬁﬂmsﬂszqﬂﬁmmﬂﬁﬂﬁﬂaaau
wé’amu@‘iﬂums"ﬁ'ﬂﬁﬂﬁlﬁ@miﬂmUﬁuﬂwﬁnmmaﬂmﬁ 105 WAL
luﬁqmvlﬁﬁnﬁuﬁ:ﬂmﬂ U 3 mﬂﬁ'uﬂﬁuﬁ TKOS, PKOS and
BKOS laufing TKOS uaz PKOS ﬁqmauﬁaﬁ"buaa WONIN
TKOS ﬁé’ﬂwngan'ﬁwm’maﬂmﬁ 105 luunse PKOS fanumsnife
N (semi-dwarf) &IUIBRUT BKOS Fanu e b Ry dude uas
ﬁmsazamaasmi’mq anthocyanin ulHallad@Iua19 9u89a% LTH 571N

o A A o = a v & o
lu du \wWaanuaziiaduinda U N WA UUILRAI AL RWITRIIRNG
9117 BKOS MuN1nfazindnsniayyadaszunasg s DDPH GG
o & { £ {
AIUIIRWIANAzANWNE F3H F3 5 H, DRF way ASN aaiiludun
NI TaINUMIRILATIEN anthocyanin HANISANEINLIN MILEAIEEN
(transcripts) maannﬁﬂuﬁn BKOS #u1nni1uaddnlut1? KDML 105
v n‘f A d' d' v = [ 6 . ¥ 1
Mg iravadduiing1dasnunnssn i anthocyanin laun mys,
MYC, WD 40, F3H F’3H, DFR ANS UFGT W8z 5 GT ﬁdgﬂiﬂa%'ﬂ’m
417 BKOS  laswuin MYB, MYC uaz WD 40 $9.ilu regulatory genes
azlianumlaunviuludndludoafifudanuniion 86, 89 uas
o Q { é

100% NI AU Mmmzﬁ F3H, F3H, DFR ,ANS, UFGT w8z 5 GT 3
& a A o A oA o o A P
\Ju structural genes wm’mmuauﬂuwlunqummnunuwmmaus]
NaNuAdan 92, 81,75, 89, 92, 86% ANAIAL FIAIUNA LNRINNVa
= LA \ = ,
wmmuaQizmwmiﬂﬂmmavlﬂ

1um§uaﬂﬂ’sfml,l,@ﬂ@mi:wj’m“ﬁ’nmﬂﬁ'ufnmﬂﬁmm madia
HAT RAPD marker gmﬁamﬁalﬁumﬁmmzﬁ ANMIE 19 Iwg
was wu'lnswas orPl 11 Alwunudlaniaawia 1.4 AlalUg AWULANIY
ludha BKOS uwszdmsnuwuidu deanldeanuuuginanes (BF1
waeBR1)lasandudauiuanalunaudiowaama 1.4 Alalug Wweaud
UﬂﬂﬁﬁLW’]:ﬁ’]ﬁ%ﬂJﬁ’]Uﬁ%ﬁ BKOS #aINMItANaEN8UIIN 4101408 WU
unu@ianiaawa 300 giua lud1n BKOS uaztindiu lasfinnudy
fwulu BKOS wnniludndiudszanm 5 v udndsanlging
a3  microsatellite (OSR28F uar OSR28R) A:UaNANULANGTI
32wt BKOS uazdmidiiluld asuudas 23Fazmanintvantd
BKOS o %oaﬂﬁﬁamﬁmaaﬁuﬁnﬁ

f



PAIN LALARUEUNT rab 5 WAz rab 7 ANT1IVNNNANNER 105 WAL
‘wmhLﬂuﬁuﬁﬁmma@aaaﬂg\iq@lmﬁmﬁaﬁﬂ adbemuaw N luan
e @iammﬂm‘:'ﬂ@aam%’aﬁwuﬁﬂ’hﬁuﬁag]'ﬂ'aﬁuamaaﬂgﬂmzm
o o o & = , & v A
WRANRANBVAIUTY aanwlunsanenda lazilwniInagauniinnuad
a | A6 ' ' o o A A o o A A A
wgu‘[uluaamwmzmmﬂﬁmmmmmaaﬂumsmaﬂamwaamawa
leun ABA, salt stress T1unianslgizanialsa (pathogen) Wan TN
NaFal

' A 'y & o o s A o
Tugaun 2 vasnn Vl,@wﬂswqﬂmmvl,aaauwmmummamiﬂwﬂga
WWTRTEANaU Y ldun AnmeveunTednada 5 MRS, LAIN uas
) { =Y > Qs v [} { a2 16
WIN PanlunIzaNBI NN baln 50 keV N laaawilSums 6x10
17 . 2 o o a ' ¥ @ d LK
WAz 1x10  ions/cm” EIMIULAILATNINGNITWRIIUN 60 keV wel b
a Aa [ ° [ v 1a 17
USummlaaawlumiszaudsdranuiadinsuued TS 2, 6, 8x10
. 2 { A A v 1a 16 17 . 2
ions/cm Iﬂﬂﬁm‘smwmlmﬂ‘smm 6x10 ez 1x10 ions/cm
a = e Qs g; dﬂl I g: dl dl dl 1 K 1
332N B NAARNRAA I ATITWATIN 4 LHaI9INARIBE lawy
o Ad o ' ¢ & & A a
SNBUANGDINT NaNINaaaInUIlasiFudn1Tiannlsanmlaaa
ﬁg;m s INNUII e LALTAAILAN LATIUAUN VAN B IUERA
tsnwomnnnd (2.77%)  lueaewulugafldlessutSunmdindy
(0.77%) lasanuumeAwuing maasyRednd (@wan), ludw2, N
vg':uﬁ@gﬂ ashavl,sﬁmmhLa,‘é‘ﬂﬂ’n&@wam@msmaaavlaiLmﬂ@mﬁ'u
o % d' n:ll a = 1 6 & 6
ARTULAY  Waw kNl lumzauds liinasatdasidudanissan
PaINNNgN uazAaisrasnugan W lduandsiuednefibinany ud
= ' =i ) . Y o =i
Inadanisifouuladdaanemeniowanatnawsa  ean1IURe%
LG (L'ﬂﬁsmannmmmﬂéffsLﬁﬂﬂmmﬂmwmg) FINNIVUAVDINALG
LFWNANNIT WATHTIR L UANE IMNYANIVAY

o “ A A A9 o & S oA , ¢ & &

fuTunIn Twdanlnltaset liinadatlasidudnitian, AN
LLa:mijaaﬁuw’%ﬂlunﬂmsmaad MRITUAUNINALAANTS

{ ' 16 2 ' o ¥ & o
Lﬂﬁnmmaaazwuluﬂqu 6x10  ions/cm I @wLde TINNINL Al
i M)Aalsaduiiasannianialin Colletotrichum wasningw
aug asnuazdgnluin M2 uaz M3 NeNIznaseuqmaulialun1g
Aumulinainatiealy

v d' v o =3 L% a o el c;

mmq@"lmﬂszmwmLﬁ?ﬁﬂumﬂ"ﬁmﬂuﬂmvlaaauwaamumlums

= . . . . A o & a & '
laawdwan Bacillus licheniformis Lwasmmmm]mvmadLﬁaiwﬂaim
Collectotrichum spp fiiua1inquaslin anthracnose lutlnaanle

E%m%'uuqﬂﬁ%'uazmi@ﬁ’ﬁLﬁumiﬁ%aualuﬁﬁﬁaU



aqﬂ Wa

ADLANDUWY

: VL“H;I@“I?L%%VLEJaaumNﬁiﬂﬁﬁ]ﬂﬂuﬂﬂ‘ifﬂﬁﬁﬂﬂiﬂmFJWWE (Melanasnn
wazSunalaseniimanzaw) Ialudn dnada uaina sunsluwuadics
1o ToeW LN AN H B AN IHENALUANAISIN NN AL BENILAS TINNIANI IS
ﬂmﬂﬁ%ﬁ:ﬁ'\‘it‘hﬂﬂa(ﬂééuﬁﬂqﬁ LTUT?
Lﬁaaﬁnﬂmﬂﬁﬂéﬂaaauwﬁamu@‘i'}mmm’lfﬁ%ﬂﬁwmsnmﬁﬁufﬁy’ﬂu
Aruazuuadite nuludddlumsdumniuiidamsle asinadiaiin
i lulglumadiudysiuidnluewae udadislsnaimminaziinng
inl1F959asResdasiimadsuialdmmudonalnduasisonsening

"Laaamm:i’mqﬂw%amwﬁﬂﬁau

: jasmine rice (Oryza sativa indica KDML 105), low -energy ion beam,
mutantion anthocyanin genes, HAT RAPD markers, lettuce, Lactuna
sativa, cucumber, Cucumis sativus, chili, Capsicum annuum,, Bacillus

lichenisformis



Project Code
Project Title

Investigator

E-mail Address
Project Period

Objectives

Methodology

ABSTRACT

RMU4880036

Application of Low Energy lon Beam for quality improvement in

Oryza sativa indica KDML 105) and Lactuna sativa

Assoc. Prof. Dr. Somboon Anuntalabhochai

Biology Department Science Faculty

Chiang Mai University, Chiang Mai 50200, Thailand
: soanu.1@gmail.com
: 3 years (2006.-2008)

To characterize, identify and analyze gene express in a jasmine
rice mutant induced mutation by low energy ion beam

To apply the low energy ion beam to induce mutation in various
plant crops including lettuce, cucumber and chili as well as in
bacteria spp.

Seeds of jasmine rice (Oryza sativa indica KDML 105) were
bombarded with nitrogen ions at fluences of 2-10 x1016 ions/cm2
and energy 60 keV . Three mutants named TKOS, PKOS and
BKOS, which had different characteristic, were obtained. The BKOS
was chosen for further characterization and analysis such as cloning
genes involving in anthocyanin biosynthesis pathway and their
expression, antioxidant property. Then HAT RAPD was used to
determine genetic modification in the mutants, subsequently, SCAR
and microsatellite marker were applied to identify the BKOS.

Consequently, nitrogen ions were applied to bombard seeds of
other plant crops including lettuce, cucumber and chili in order to
induce mutation. The bombarding conditions were respectively. After
bombardment the seed were germinated and subsequently cultivated
into soil. Percentage of germination and survival were recorded as
well as for phenotypic changes.

Finally, low-energy ion-beam technique was also applied
successfully to induce mutation in bacterial, Bacillus licheniformis, for

cloning gene of interest.



Result

Low energy ion beam was applied to induced mutation to jasmine
rice (Oryza sativa indica KDML 105). Finally, three mutants named
TKOS, PKOS and BKOS were obtained. Both TKOS and PKOS
exhibited photoperiod insensitive. However, TKOS was taller than
KDML 105 while PKOS was shorter or semi-dwarf. BKOS was also
photoperiod insensitive and short in stature and anthocyanin was
found to accumulate in various tissue such as root, leaves, stem, seed
coat and pericarp. In previous report, BKOS’s extract showed high
antioxidant activity to reduce DDPH, than the others. Consequently,
genes involving in anthocyanin biosynthesis, F3H F3 5 H, DRF and
ASN were investigated. The intensity of their transcript in BKOS was
higher than the KDML 105.Therefore, a set of genes involving in
anthocyanin biosynthesis was cloned and sequenced from BKOS.
They were MYB, MYC, WD 40, F3H F’3H, DFR ANS UFGT and 5
GT. The MYC, MYB and WD 40 were regulatory gene and showed
high homology to japonica rice at 86, 89 Laz 100% respectively. While
the F3H F’3H, DFR ANS UFGT and 5 GT were structural genes and
showed high homology to several plant species at 92, 81,75, 89, 92,
86% respectively. Their functional mechanisms were under further
investigation.

HAT RAPD marker was chosen to distinguish among rice varieties,
of 19 primers one of arbitrary primer named OPI 11 provided an
additional band at 1.4 kp only in BKOS and japonica varieties.
Subsequently, a of primer named BF1 and BR1 was designed based
on a internal sequence of the 1.4 kp and used to specific identify for
BKOS. An expecting band at 300 bp was amplify only in BKOS and
japonica varieties, however, an intensity of this band was 5 fold higher
than to japonica’s. Using microsatellite marker named OSR28F and
OSR28R revealed genetic different between BKOS and japonica rice.
With both techniques could be used for BKOS identification purpose in
order to protect the rights of BKOS.

Rab 5 and rab 7 genes were cloned from KDML 105 and
documented in previous report. Both genes showed highest

expression in root. Moreover, in this experiment revealed that these
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genes also expressed high in senescent rice-leaves. Therefore ,
several inductions involving senescent factors including ABA, salt
stress and pathogenic factors are under investigation for their
responsibility to leaf senescence in jasmine rice.

In the 2nd section, ion beam was applied for crop improvement
in different vegetable crops including 5 varieties of lettuce (Lactuna
sativa), Cucumis sativus and Capsicum annuum. For Lactuna sativa,
the condition for bombardment was at 50 keV and with 6x1016 LR
1x1017 ions/cmz. Both Cucumis sativus and Capsicum annuum were
bombarded at 60 keV but the fluences of 2, 6, 8x10"" ions/cm” for the
before and 6x1016 LR 1x1017 ions/cm2 for the later.

This was the 4th attempt of the bombardment to the lettuce since
required characters were not found in previous bombardments. In this
experiment a percentage of germination at higher fluences was slightly
greater to lower fluences and control. However, number of modified
phenotypes were 2.77% and 0.77% for the higher and lower fluences
respectively. Those phenotypes were abnormal in growth, plant profile
and albino leaves.

In Cucumis sativus, both percentage of germination and plant
height were not different significantly in all experimental groups. The
significantly modified phenotypes induced by nitrogen ions were
detected. These were sex reversal (from female to male reproductive
organ) and fruit size was round and smaller than control's. However,
its taste was not different.

Effect of nitrogen ion to Capsicum annuum, percentage of
germination, plant’s height and profile were not different significantly in
all experimental groups. All modified phenotypes were found in only
the 6x1016 ions/cm2 groups for instance short in stature. Moreover, in
this group (in M1 generation) a percentage of symptom caused by
Colletotrichum fungus was lower than in the others. In order to test
this property (the pathogen resistance) M2 and M3 generations are
further investigation.

Finally, low-energy ion beam was also successfully applied to

clone a particular gene from Bacillus licheniformis for growth



Conclusion

Recommendation

Keywords

suppression of Collectotrichum spp causing anthracnose in curcuma..
Strategy and methodology of the application was demonstrated and
discussed.

Nitrogen ions with and appropriate conditions (certain range of
energy and fluences) were able to induce mutation in plant varieties
such as rice, lettuce, cucumber, and chili, as well in bacterial species.
And phenotypes of those mutants exhibited significantly different from
wild types. Moreover, these characters was able to heritage into next
generation.

Since low energy ion beam can be used for induction mutation in
both plant and bacterial species, and also used for gene cloning. In
near future, this technique could be applied for crop improvement.
However, a fundamental questions for mechanism of interaction

between ions and biological material are needed to be elucidated.
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