UnaAnga
SWalAs9N13: RSA5280015
#alasems: é’ﬂumzawﬁ'&%mﬁwﬁmaaﬁumju OsCML 31n111 Oryza sativa L.
ZoWNINY:  I09MNEATI1T AT, BINIS 1y
MAITITUAN AAInemaas gwwaamniwwﬁwmé’y

Email Address: Teerapong.B@Chula.ac.th

szgzalasen1s: 31

AnNBqaw (Calmodulin, CaM) Lﬂuiﬂiaudashué’zyzywmmm%wﬁﬁnmimﬂ%’ULLazmuuniﬁu
Lﬂmmﬂluﬂﬁs@]auauamwa‘%ﬁ‘iﬂm@ia?mmz@juﬁ%mn%mzmaaﬁ?i ’Lumu%%’aﬁ;ﬁ%’ﬂﬁﬁnm‘[ﬂi@u‘%
ﬂauﬁuuuﬁﬁﬁﬂﬁﬁqﬂ%‘maaﬁu Cam sufuuazfin Cam-like (CML) uwafuannd1n wuinlusdursvua
Laa9Ew1TA electrophoretic mobility shift lunazZuaaide Mm’aﬁmmﬂﬂﬁﬂﬂmagﬂLﬁaé’]’u LARLT e
lae3% CD spectroscopy WLae fluorescence spectroscopy 183 ANS WU LU5AU OsCML uaasanmauelu
Felassahsuasninindanunansnansnsludnsmeimianuasfiuand19a1n cam msanszluuNg
uaaIaanvasbiu OsCML i Bulasis real-time PCR ludnivuganaanuzd 105 wuimsldnnag
ANULATHAMNANNLAN (150 mM NaCl) LazaNuLaIuaeaaludn (20% PEG) MIuaadaanvadin
OsCML4 uaz OsCML8 ﬁizé’ugﬁuamﬁmwg’mm 3 T lusaniadotas 24 Taluanasan’lésy
ANULATLA VUTiNSURAIaNVEITU OSCMLS uaz OSCML11 gﬂm:ﬁuaﬂwimﬁaﬁ 1 uaz 3 Talug
AUAAU A EREIN LT ANUATIATIROITAA HENIMNIATINUMNTUEAIEaNVaIEW OSCMLT LRNTUT 1
luanasleruanuesgaananuduue liiudwdeldiuanueisasenludin nansnasasiiuaeasly

g 6

Wuwihwdanmwriuasdwnainazlininnsaylunasuswasiandounsifsudannuieisaainsin

¥
A ;A @ e

wanNHEIT 9 |dAUMT binding-protein 189 OsCaM1, OsCML3 Uaz OsCML3d 1t T cDNA expression
library screening Wulaa cDNA Nuanaanuinsulsin OsCaM1 uaz OsCML3d atnaazimafia Las
° o a A A Y A = ) . . { oo '
fmivlus@n OsCML3 Bnaadziia laswuiBuwnariainslus@udauiu CaM-binding protein N3inanriaun
fFriiafe cyclic nucleotide-gated ion channel, glutamate decarboxylase, CaM-binding transcription

. . . . . . kg . . . a 2 o
activator WLz kinesin motor domain-containing protein LLaz8dWU CaM/CML-binding protein e lrNTI9
lapsinsdunuanneandn 13 e INHANINARBINIRNALFAIIALAWIN genetic polymorphism T2
. a a o A ' a A a a 4. a o s &
mLaiumim@mwwmﬂﬁmUlu%uwﬂmadﬂquiﬂimu OsCML T9iizandnfirrazing lnnsvinnuing

A ] a 3 & 1 c? [} v o v =< v A o
wlauuaziand1991nlysdin OsCaM maa&amm@mmm:msﬂ%ml%mwnm*mmwimmuiuLaqaLm:
anudiAylndasiyinmveslUsin OsCML lunsssrnudyImaILguNIIRaLAkaIGaAMNLATEAIIN

t&l v 1 t&l v { v U l:l tg/
GA meanLLa:muqummwmamwm‘%mmnm LL'J@E]?J&Iﬁ%ﬂ']ﬂ%ﬂ']EII%T']’JVL@a U3V

AEIATY FYIMUAALTEN AANDREY 11



Abstract
Project Code: RSA5280015
Project Title: Functional characterization of OsCML genes from Oryza sativa L.
Investigator: Teerapong Buaboocha, Ph.D.

Department of Biochemistry, Faculty of Science
Chulalongkorn University

Email Address: Teerapong.B@Chula.ac.th

Project Period: 3 years

Calmodulin (CaM) transduces the increase in cytosolic Ca2+ concentrations by binding to and
altering the activities of target proteins, and thereby affecting the physiological responses to the vast
array of stimuli. Here, we examined the purified recombinant proteins encoded by three Cam and eight
Cam-like (CML) genes from rice. All recombinant proteins exhibited an electrophoretic mobility shift when
incubated with Ca2+. By examining their conformational changes upon Ca2+-binding by CD spectroscopy
and fluorescence spectroscopy using ANS, OsCMLs were found exhibiting a spectrum of both structural
and functional characteristics that ranged from typical to atypical of CaMs. Expression patterns of nine
OsCML genes were examined by real-time PCR in rice Oryza sativa L. cv. KDML105. Under salt stress
(150 mM) and osmotic stress (20% PEG), expression of OsCML4 and OsCML8 was significantly
increased after 3 hours until at least 24 hours after treatment. On the other hand, expression of OsCML5
and OsCML11 was up-regulated as early as 1 hour and 3 hours after both stresses, respectively, before
rapidly returning to their normal levels. In addition, expression of OsCML1 was shown to increase only at
1 hour after salt stress, but not after osmotic stress. These results suggest that products of these genes
may function in Ca2+-mediated response to these stresses. Finally, binding proteins of OsCaM1, OsCML3
and OsCML3d were identified by cDNA expression library screening. Nine distinct positive cDNA clones
were each obtained from OsCaM1 and OsCML3d, and two from OsCML3. Altogether, the screening
identified four previously known CaM-binding proteins from other plants including a cyclic nucleotide-
gated ion channel, a glutamate decarboxylase, a CaM-binding transcription activator, and a kinesin motor
domain-containing protein. However, 13 putative novel CaM/CML-binding proteins, whose functions are
involved in diverse cellular processes, were revealed. Taken together, these results suggest that genetic
polymorphism has promoted the functional diversity of the OsCML family, whose members possess
modes of actions probably different from, though maybe overlapping with, those of OsCaMs. These data
will help facilitate further investigations into molecular functions and physiological significance of OsCML

proteins in mediating stress response and tolerance to diverse environmental stresses of rice plants.
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