Saingriwus msfnyteanns $1ialluasnisudnsoantaadueeduisy

uavaroo 15Q¥e¥n? (Oryza sativa L.)

Fogniinefont  wregiaiiaen  ifgaTTn

asnssuNIAL i ingqfiwud
.......... ?@T..,éﬁgfffi............Uﬁ%ﬁW“ﬂ?ﬁﬂﬂﬂ?
]
(§¥wrnansiansd ey Juean  BsenoRems)

e e, IETUNNT

(soednams115d as.duwed  BITUDNTY)
1mango

msdmniiunfiiliaquseacd  fofmntannnisvo sy sguarsgresdn,
GuUsANYeNTUTiY,  lauinTNYed 1awlaias i IUIMNUN I TUARIEENYIITUINTEHI N
vannyvoadusguas 1sgvesdna  taofinntudadugresned 105, nv.23, nv.21
fugniusyamARes sar n4.23 ﬁﬁgn1uaﬂsazawuﬁ1aawuwsﬂﬁLnﬁatmxﬁunﬂaa1sé

AL duty 0, 20 uaz 40 mM

q1nn1sﬁﬂyﬂﬁmuﬁnwsqaq5blﬁgnaz1smvaq¥11Uizﬂﬂﬂﬁ1ﬂﬂﬁiﬁﬂﬁﬁﬁ1uﬁmu1
msTaoAmnms uaaumrivesdensn, AU I4DIAB LA A INY 1 I VDN L IY
Euivadinurisomstouaiaded, witnteasarufl Eruntudmevesillrdedyisy
filaums Puaewandfin AnnsouNszosianmMa1K 7 seoefie wissavedisiml,
uedd, Wwinsdvedwgmnnmiieunatad, iaTavedsvezdowl] 1 ddindud,
Niasavedil 1 Gaiefd, 15g8 2 Mindsauorisgd 3 Duefed  Sedhaiugioe

fdrumsannisnsae i adinuuaznisimatinandiefn  uasAINe12v99R8Ni]

awiiviidiumwetvesduisy  1nfetyi Avurantydaan dudu 20 oy 40 mv




NARDTRMINTYOITY L SQuaE LsgYed nv. 23

VI IAMIUUUUNUYOTYsTiuveedu L sgvaedanomied 105 waz  nv.23
#w38 sps-pacE & odasiuluuumuvesTusAudauive nfoui vty 3
nWRfie 25, 15 WAz 14 kD 1QNZIULISTEHLIAMINNTYONL5E TUsfuving 25 kD
wisaudveesiasaved 1 i nduateszee isgll 3 finfua Susfiuming 15 uay
14 kD Wpawglusees s 3 Miadvy venenidemTusiueuedtnit 14.4 kp
s lussusuiasatedsl 1 G3cnfoauazssozisgl 3 fnafuaiudha .23 wel
Trarludroveuned 105 waewdn 1nfoty Auneantsdlivadsuuinuvoatusfivees
1 ne23 fefleuidudu 20 oM Svenmitusfuning 25 kb sreasuazingy
udu 40 aM nAeuoutusiunnedTndt 14.4 uae 25 kD Aeudszoy
Tiavdiedugaanmlwaaiaalieseue gl 3 il

NNTIAM T TuUNTUYON L awImifIu starch gel electrophoresis 14
Feni oINS vedy  sguoe Lsguasdveuned 105 nay nv.23 fignluiaanaaey
HUAMUANAIN Y23 TRUNT YOI Im L o i o 1 541, 2193 uos DU vui L Adua
WeATHNYTATIOT MM L1Td  udTAWAIIMUANAIIYE VT NTNYa 1o T mif 1 dwes Ty
iiind, FRiumileTaTdiug uaengan iumesnT Tased L aans s U narwuAY
unndevedtriaunsuvattaTriwliedine (58 KarWadTHRGTACIO T N0 | S0989%1)
nv. 23 ﬁuan1uuuaqnnaaquaz1uawsazanuﬁwqawwnsﬁ1ﬂﬁ1ﬂﬁa1m1§uuﬂaaisﬁ a8
Aiieaniwaveamsugninadenisuanvoenvasdu  udindety Aennaatsdfinam dudu
20 uay 40 oM UibasolrTannsurestatyinisliadie Aniudng ny.23

Binnsfinnaumisvesmsugasesnveesduilau s Wi sginan a7 #wis
6u%@1au%1ﬂlm§u1u5htsgﬁﬂtsg 3 seupdanInsveednl 1v.23 uawiudy Ty
19l 3 RaiaBuadhovernsd 105 wapvIninau 4D2 Tuduirgsrurigd 3 Nindua
¥99§17 Amarco Wiy ﬁn1suaﬂ4aaﬂqaqﬁuﬁqﬁaq1ﬂau1awwz1us?gﬂ 3 facadyertadl

NISUAABANTUNINOU L 1Y




THESIS TITLE : STUDIES ON DEVELOPMENT, BIOCHEMISTRY AND GENE
EXPRESSION OF ANTHERS ANTY POLLEN GRAINS IN RICE
{Oryza sativa L.)
AUTHOR : MISS KANLAYA FPENSUWAN
THESIS ADVISORY COMMITTEE :
............Z%?ff%ﬂ..?é;%féf???gT............Chairman
(Ass1stant Professor P1yada Theerakulpisut)
............... égz L T o . JMember
(Associate Professor Dr.Korakod Indrapichate)

6§“75"’“/7 % T e Member

{Associate Professor Dr.Sompong Thumathavon)
Abstract

The objectives of this project were to study the development
of anther and pollen grains of rice (Oryza sativa L.),
protein patterns, zymogram of enzymes and gene expression during
the development of anther and pollen grains of rice cultivars KDML
105, RD 23, RD 21 planted in the field and RD 23 planted in
mutrient solutions supplemented with sodium chloride af 0, 20 and

40 mM.

studies on the development of anther and pollen grains of
rice included the observations on the elongation of the
inflorescence, and correlation between length of florets and
anthers. Cytological features of developing pollen were studied by

staining the nuclei, the vacuoles and the starch. Anatomy of




developing anther was studied in sections cutfrom anthers emmbedded
in paraffin and plastic, Cytological and anatomical studies have
resulted in the characterization of 7 stages of anther and pollen
development as follows: microsporocyte, meiosis, microspores
release, young hicrospcres, uninucleate microspores, binucleate
pollen grains and trinucleate pollen grains. There were no
differences in cytological and anatomical features in different
type of rice. Relationship between the length of florets, length of
anthers and developmental stages was established. Growing rice RD
23 in nutrient solutions suppleméntéd with.20 and 40 mM. sodium
chloride did not affect patterns of development of anthers.

Protein patterns in 5 different stage developing anthers were
analyzed with SDS-PAGE. In both KDML 105 and RD 23, most
polypeptides were detected at constant level throughout anther
development. However, three polypeptides (25, 15 and 14 kD) were
found to be specific to certain stages of development. A 25 kb
polypeptide was present in the anthers from uninucleate microspores
to trinucleate pollen grain stage, not detected in earlier stages
(microsporocytes and microspores release). A 15 and a 14 kD
polypeptides were detected only in trinucleate pollen grainé stage}
Another polypeptide smaller than 14.4 kD was detected in RD 23, not
in KDML 105, in uninucleate microspores and trinucleate pollen
grain stages. Sodium chloride had some effects on protein patterns
in developing anthers of RD 23. Growing plants in 20 mM sodium
chloride resulted in lower intensity of the 25 kD polypeptide. The
25 kD and the lower than 14.4 kD polypeptides were induced at the

microspores release stage as a result of treatment with 40 mM




sodium chloride.

Variations in zymogram patterns of esterase, arginine
aminopeptidase and phosphoglucose isomerase with starch gel
electrophoresis were detected during development of anthers of KDML
105 and RD 23 grown in the field. However, the zymogram patterns of
leucine aminopeptidase, shikimate dehydrogenase and glutamate
oxaloacetate transminase were consistent  throughout the
delvelopment. Zymogram patterns of estarase and phosphoglucose
isomerase were different between RD 23 grown in the field and in
nutrient solution without sodium cﬁloride, indicating the effects
of growing conditions on modulation of gene expression. However,
sodium chloride treatment (20 and 40 mM) did not have any effects
on zymogram patterns of any of the enzymes tested.

In situ localization of expression of anther specific
gene A7 in three stage of anthers of RD 23, in mature anther of
KDML 105 and gene 4D2 in mature anther of Amaroo cultivar,
indicated that both genes were specifically expressed in mature

pollen grains of rice and not in the anther wall tissue.




