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QUY LUAT DI TRUYEN GLUTELIN TRONG HAT LUA TRONG
(ORYZA SATIVAL.)

Pham Vin Phwong' va Yutaka Hirata?
ABSTRACT

Improving nutritive quality of rice is very important for developing countries. Glutelin is one
major component of protein content in rice grain because it contains 80% of storage protein total
(Juliano 1972). In 2002 the six crosses were initially carried out to get at least 15 F1 grains, then
propagated to get F2 grains for SDS-PAGE protein electrophoresis. 200 F2 grains per cross
were analyzed. Results showed that the inheritances of proglutelin and basic glutelin B2 were
controlled by a single dominant gene while acidic glutelin A1 was controlled by two independent
genes located in two chromosomes. Acidic glutelin A1 was followed by the genetic rule of
dominant epistasis (13:3).

Title: Inheritance of Glutelin in cultivated rice species (Oryza Sativa l.)

1 MO PAU

Theo céch phén loai protein du trir ctia Osborne (1924) thi protein du trit trong ndi nhi
hat lta bao gom 4 loai protein: Albumin, Globulin, Glutelin, va Prolamin. Protein dy trir
& hai thé protein (protein body, dugc viét tit 1a PB) bao gom PBI va PBII. PBI hay
prolamin tan trong con, kich thudc nhé (1-2 nm), hinh cau va cau trac dong tam trong khi
PBII hay glutelin khong hoa tan dugc trong dung dich mudi hodc cén nhung hoa tan duoc
trong dung dich 0.1M acid hodc kiém, kich thudc 16n hon (2-3 nm), hinh phién ddng nhét
(Krishnan va Okita 1986; Tanaka et al. 1980; Wen va Luthe 1985). Vé mit dinh dudng,
protein dang prolamin dugc xem la loai protein kho ti€u hoa cho con nguoi va dong vat
(Ogawa et al. 1987). Ngugc lai, protein dang glutelin la thanh phan dy trir quan trong
nhat trong nodi nhii hat lta chiém khoang 80% protein tong s6 (Juliano 1972). Do
prolamin va glutelin ¢6 mdi twong quan nghich nén céc nha chon giéng lia mudn ting

ham luong glutelin bang cach giam ham lwong prolamin trong hat gao (Ogawa et al.
1987).

Vi vay, nghién ciu quy luét di truyén cua cac tiéu don vi glutelin 13 van dé can thiét trong
cong tac chon gidng lta ¢ chat lwong dinh dudng cao.

2 PHUONG TIEN VA PHUONG PHAP

2.1 Phuong tién

Cac gidng/dong duoc 1am cha me bao gdm Nép Bé dong D3 va dong D4, Tép Hanh Dot
Bién dong 2 (THDB-A2) va dong 7 (THDB-A7), Jasmine 85 dong B3 (Jasmine85-B3),
VD20 dong C1(VD20-C1). Cac dong lua thuan trén da dugc thanh lgc va kiém tra bang
phuong phép dién di (VO Cong Thanh va Duong Thi R€ 2001).

Céc thiét bi chay dién di protein SDS-PAGE nhu bd pguén cung cép dién mét chiéu, bd
khung loai mini-slab gel (Nhat Ban), may ly tdm v&i toc do 14.000 vong/phut.

Cac hoa chat nhu Tris-base, glycine, SDS (Sodium dodecyl sulfate), Ammonnium
persulfate, Acrylamide; thuoc nhu¢m Coomassie Brilliant Blue R250 (CBBR250).

1 Phong thi nghiém‘Di-truyén Chon-gidng va Ung dung Cong-nghé¢ Sinh-hoc Bé mon Khoa-Hoc Cay trong,Khoa Nong
Nghiép, Pai Hoc Can Tho . ) )
2 Phong thi nghiém Di-truyén Chon-giong va Ung dung Cong-nghé Sinh-hoc, Pai Hoc Cong Nong Tokyo, Nhét Ban.
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2.2 Phwong phép

Céc t6 hop lai da duogc tién hanh theo cach phdi hop nhu sau:
B3 x A2

Clx A2

D4 x A2

D3 x A7

D3 x B3

D3 x C1

MBJi t6 hop lai ¢6 it nhét 15 hat F1, dem tréng va thu hoach duoc hat F2. Luong hat ¢ thé
hé nay da dugc dem phan tich dién di it nhat 1a 200 hat.

Hat F2 dugc phéan tich dién di theo quy trinh protein SDS-PAGE (Laemmli, 1970), gel c6
cd 5% va gel phan tach 12% Acrylamide. Gel dugc nhudm trong dung dich 0.2%
CBBR250 trong dung dich methanol, acetic acid va nudc cét theo ty 1& 44: 6: 50 theo thu
tu. Gel dugc rira trong dung dich acetic acid, methanol, va nudc cit theo ty 1 5: 28: 67
theo thir tu.

2.3 Phwong phap xir Iy s6 liéu

Bang protein dugc phan loai dya theo mirc d0 dn mau Coomassie Brilliant Blue R-250
(CBBR-250), ham luong nhiéu biéu hién mirc d6 an mau dam, ham luong thap biéu hién
mic d6 an mau CBBR-250 trung binh, va ham lugng protein it thi biéu hién muc do an
mau nhat. Muc d6 an mau dugc ghi nhén béng mét thuong (Davies C.S, 1985; Hajika
M., M. Takahashi, S. Sakai and K. Igita, 1996; Harada K., Y. Toyokawa and K.
Kitamura, 1983; Phan T. H., 1996). Két qua ghi nhan dugc kiém dinh theo phuong phap
kiém dinh y2, nham xac dinh cic quy luat phan ly di truyén cho timg loai tiéu don vi
glutelin.

3 KET QUA VA THAO LUAN
3.1 Qui luit di truyén ciia protein dang proglutelin

Proglutelin 1a tién chit tao ra protein dang glutelin, né tich trit bén trong hat véi trong
luong phén tr 57 KDa, dugc téng hop ¢ ludi ndi chit va van chuyén vao ludi ndi chit
lumen (Sacker et al. 1986, Wang 2000, Takemoto et al. 2002) va dugc cit ndi bai
enzyme disulfite isomerase tao thanh hai tiéu don vi B-glutelin (basic glutelin) c6 trong
lugng phan tir 22-23 KDa, va a-glutelin (acidic glutelin) c6 trong lugng phan tir 37-39
KDa (Yamagata et al. 1982, Subodh et al. 1986, Takaiwa et al. 1986, Krishnan et al.
1986, Masumura et al. 1989).

Két qua ghi nhan ham luong proglutelin (Bang 1) chiing t6i c6 mot s6 nhan xét nhu sau:

- Cac dong thuan lam cha me nhu dong NB-D3 va NB-D4 ¢6 ham lugng proglutelin
nhiéu, dong VD20-C1 va dong Jasmine85-B3 c6 ham lugng proglutelin trung binh, va
dong THDB-A2 va THDB-A7 c¢6 ham lugng proglutelin it (Hinh 1)

- Déiqvé’i nhom c6 ham lugng proglutelin it lai v6i nhom proglutelin trung binh (Bang
1, t6 hop lai 1 va 2), thé hé hat F2 s& co hat mang ki€u gen protein du trir dang
proglutehn theo kiéu quy luat di truyen Mendel, ty 18 3:1; kiéu gen it ham luong

proglutelin trdi so voi kiéu gen 1an diéu khién protein proglutehn trung binh. Tuong
tw, cac t6 hop lai c6 cha me mang kiéu gen c6 proglutelin ham luong it lai véi kiéu
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gen c6 ham luong proglutelin nhidu (t6 hop lai 3 va 4) va ham luong lugng
proglutehn trung binh v61 ham luong proglutelin nhiéu (t6 hop lai 5 va 6) ciing tuan
theo qui lut di truyén Mendel, ty 18 3:1, gen trdi biéu hién & cha me c6 ham luong it
hon.

- Két qua kiém dinh v& quy luat di truyén nay phu hop voi két qua nghién ctru di dugc
cong bd trude ddy nhu Kumamaru et al.(1987), Satoh et al. (1994, 1995) cho ring
proglutelin 57 KDa do mét gen kiém soét, ham lugng proglutelin nhiéu thi ham luong
acidic va basic glutelin it.

Bang 1: Kiém dinh A2 theo quy luat di truyén Mendel (3:1) ciia protein dang proglutelin trén 6 to

hop lai lua
Stt ToOhoplai Tan sudt thuc t&  Tan suatly thuyét Tong A2 Xac suat
dam nhat dam nhat (%)
1 B3xA2 178 24 176.75 2525 202 0.048 80-95
2 ClxA2 246 32 243.25 3475 278 0.232 50-80
3 D4x A2 214 26 210.00 30.00 240 0.590 20-50
4 D3xA7 224 29 221.38 31.62 253 0.231 50-80
5 D3xB3 205 35 210.00 30.00 240 0.933 20-50
6 D3xCl 212 27 209.13 29.87 239 0.297 50-80

*+— Waxy*
“ Proglutelin

«— Glutelin A1(39 KDa)

“*= Glutelin A2,A3
(38-37 KDa)
Globulin B1( 26KDa)
Glutelin (22 KDa)

«4—Prolamin 16 KDa

Hinh 1: Pho dién di protein dv trit ciia cic dong thuin cha me
1,2: NB-D3
3 NB-D4
4: VD20-C1
5
6.

Giéng

Jasmine85-B3
THDPB-A2
7,8: THDB-AT
*: Vi tri cac protein thanh phan dugc dia theo két qua cong bé ciia Osborne (1924);
Davis C.S (1985); Vo Cong Thanh va Hirata (2002).
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3.2 Qui luat di truyén ciia protein dang acidic glutelin

Glutelin véi 24 géc amino acid dugc tao ra & hé¢ vong ndi chét (Tanaka, 1997) la thanh
phan chinh déng gop cha yéu vao protein téng sb. Dang acidic glutelin bao gdm ba tiéu
don vi la Al, A2, va A3; ching mang dién tich am, by phan cAu thanh nén protein dang
glutelin. Khi phan tich bang phuwong phép dién di SDS-PAGE ba tiéu don vi nay c6 trong
luong phén tir twong Gng la 39, 38, va 37 KDa. Ching du trr trong khong bao dudi thé
protein cé cau trac nhidu vong ddng tam va duoc goi PB II. Acidic glutelin dugc xem 1a
muc tiéu tot nhat dé cai thién thanh phan amino acid (Qu et al. 1998).

Két qua chay dién di cac hat F2 cia cac t6 hop lai cho thiy cac tiéu don vi polypeptide
dang 38 KDa va 37 KDa khong tach biét rd v6i nhau nén rat kho phan biét. Riéng tiéu
don vi polypeptide 39 KDa tach biét rat rd nén da dugc ghi nhan va kiém dinh quy ludt di
tmyen Két qua kiém dinh cho thdy bang 39 KDa nay tuan theo quy luét di tmyen do 2
gen nam ¢ 2 c@p nhiém sic thé khac nhau (Bang 2), ching tuong tac allele v6i nhau theo
kiéu 4t ché troi, trong d6 gen troi kiém soat ham luong nhidu biéu hién kiéu hinh theo ty
1¢ thap véi ty 1é 3/16, gen lan kiém soat ham luong acidic glutelin it hodc trung binh voi
ty 1¢ 13/16. Ket qua ndy phan anh rang trong quan thé lua lai kha da dang va phuc tap;
hon nita, cac gidng laa trong trong diéu kién tu nhién lau doi khong chon loc ¢6 hién
tuong lai 1dn véi nhau nén protein duy trit trong cic gidng lia mua trong doc ven bién
vung Pong Bang Song Ctru Long (PBSCL) kha da dang vé kiéu hinh protein (HO) ciing
nhu da dang vé& mit di truyén (HEP) (Vwong H3 2003, Nguyén Thanh Tudng 2003).

Bing 2: Kiém dinh A2 cho quy luat di truyén 13:3 ciia protein dang Al-glutelin (39KDa) trén 6 tb

hop lai lua
Stt Tohoplai  Tansuat thuc té Tan suat 1y thuyeét Tong A2 Xac suat
nhat dam nhat dam (%)
1 B3xA2 172 30 164.13  37.87 202 1.999 50-80
2 ClxA2 232 46 225.87  52.13 278 0.874 20-50
3 D3xA7 203 50 205.56  47.44 253 0.157 50-80
4 D4xA? 200 40 195.00 45.00 240 0.670 20-50
5 D3xC1 191 48 19419 4481 239 0.265 50-80
6 D3xB3 196 44 195.00 45.00 240 0.014 80-95

3.3 Qui luat di truyén ciia protein dang basic glutelin

Nguoc véi acidic glutelin, basic glutelin la dang protein mang di¢n tich duong, bao gém
hai bang voi trong luong phén tir la 22 KDa va 23 KDa. Basic glutelin ciing dugc tong
hop & hé vong nodi chit va sau d6 duge chuyén vao trong khong bao két hop lai véi acidic
glutelin va dy trir dudi dang thé vong protein dong tam (PBII).

Két qua phan tich dién di cho thiy cac dong thuan cha me dem lai déu khong c6 bing
basic protein dang 23 KDa an mau véi thudc nhuém CBBR250. Vi vay, loai hinh protein
nay khéng duogc theo ddi quy ludt phan ly di truyén. Trai lai, dang hinh basic glutelin 22
KDa biéu hién ham lugng khac nhau giita cac cha me dem lai. Dong THDB-A2, THDB-
A7 ¢6 ham lugng it, tha dén 1a dong Jasmine85-B3, VD20-C1 c¢6 ham lugng trung binh,
va ham luong nhiéu & Nép Bé dong D3 va Nép Bé dong D4.

Két qua phan tich dién di trén hat F2, 202 ca thé hat (THL B3 x A2) dén 278 ca thé hat
(THL Clx A2), cho thiy tat ca cac t6 hop lai déu c6 polypeptide biéu hién mirc do an
mau theo quy luat di truyén Mendel theo ty 1& 3:1, mot gen kiém soat, ham luong it hay
trung binh 14 trdi hon so v&i ham lugng nhiéu.
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Bang 3: Kiém dinh A2 theo quy luét di truyén Mendel 3: 1 ciia protein dang B2-glutelin trén 6 td hop

lai 10a
Stt [Tohoplai [Tansuat thucté [Tansuat Iy thuyét [Tong A2 Xac suat
nhat dam nhat dam (%)
1 B3 x A2 148 54 151.50 50.50 202 0.310 50-80
2 Clx A2 205 73 208.50 69.50 278 0.225 50-80
3 D4 x A2 186 54 180.00 60.00 240 0. 789 20-50
4 D3 x A7 193 60 189.75 63.25 253 0.212 50-80
5 D3 x B3 184 56 180.00 60.00 240 0.344 50-80
6 D3xCl 181 58 179.25 59.75 239 0.057 80-95
1 2 3 4 5 6 7 8 9 10

Waxy
Proglutelin

4— Glutelin Al
A2+A3

< Globulin
Glutelin B2
(22 KDa)

< Prolamin :ig EDDZ
<

Hinh 2: Phé dién di protein dy trir ciia t6 hop lai D3xA7. Hat F2 (giéng 2-9), hat cha me (giéng 1 va
10).

4 KET LUAN VA PE NGHI

4.1 Kétluan

Két qua budc dau khao sat quy lut di truyén cac loai tiéu don vi polypeptide cua protein

glutelin cho phép chting t6i di dén két luan nhu sau:

- Tiéu don vi proglutelin ¢ kiéu phén ly di truyén theo kiéu Mendel, do mot gen kiém
SOAt.

- Tiéu don vi polypeptide dang acidic glutelin Al (39KDa) tuén theo quy luat di truyén

do 2 gen ndm trén 2 nhiém séc thé khac nhau cing kiém soat ham lugng protein theo
kiéu at ché troi.

- Tiéu don vi polypeptide dang basic glutelin B1 voi trong luong phan tir 23 KDa
khong xuat hién trong tat ca phd dién di.

- Tiéu don vi polypeptide dang basic glutelin B2 véi trong lugng phén tir 22 KDa tuan
theo quy luét di truyén Mendel do mdt gen kiém soat. Gen lan kiém soat ham luong
protein nhi€u (an mau ddm thuoc nhuém CBBR250).
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4.2 Dé nghi

Tiép tuc nghién ctru quy trinh dién di dé phan tach rd giira hai tiéu don vi polypeptide
dang A2 va dang A3 glutelin.

Can danh gia lai tap doan gidng laa dé phat hién gidng co tleu don vi polypeptide
dang B1 basic glutelin nhdam phuc vu cho cong tac lai tao va tuyén chon ra gidng mai
c6 chat luong dinh dudng (protein) cao.
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