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. . (Oryga rufipoggn and O. officinalis;)
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ABSTRACT

In order to find out useful gene(s) controlling proteins with high nutritive values, surveys
to collect two wild rice species,which were surveyed from 2001 to 2003 in many sites in
the Mekong Delta of Viet Nam.Results showed that there were significantly genetic
diverse among populations of these two wild rice species. The phenotypic diversity (Ho)
was 0.65- 1.96 in O. officinalis species while O. rufipogon, was 1.03- 4.57 according to
sites sampled. The genetic diversity value of O. officinalis species was(Hep=0.52) lower
than that of O. rufipogon species (Her=0.66). Similarly, the sum of the effective number
of alleles (SENA) values had the same trend. Within O. rufipogon species there were
genetic diversity among sites sampled but Hegp and SENA values were different
insignificantly. Many samples of O. rufipogon species were detected that they were very
useful for rice breeding with high glutelin nutritive value.

Keywords: wild rice, Oryza rufipogon, O. minuta, O. officinalis, globulin, prolamin,
glutelin

Title: Genetic diversities of two wild rice (Oryza rufipogon and O. officinalis) in the
Mekong Delta of Viet Nam

TOM TAT

Dé tim ra gen hitu ich kiém sodt protein cé chat liwong cao, nhiéu cugc khao sat va thu
thdp tai cdc tinh Dong Bang Séng Cuu Long (DBSCL) da dwoc tién hanh tir nam 2001
dén nam2003. Két qua ghi nhdn cdc quan thé liia hoang ¢é da dang kiéu hinh Ho= 0.65 -
1.96 ¢ loai O. officinalis trong khi loai O. rufipogon c¢6 Ho 1..03 dén 4.57 tiy theo diém
ldy mau.

Gid tri da dang cua loai O. officinalis (HEP=0.52) thdp hon so véi lodi O. rufipogon
(HEP=0.66). Tuong tu, tong s6 alen c6 hiéu qua (SENA) c6 khuynh huwdng cé gia tri
giong nhuw nhu loai O. officinalis (1.09) so voi loai O. rufipogon (1.94). Bén trong loai O.
rufipogon, ¢6 biéu hién da dang giita cdc diém lay madu . Mau hia hoang O. rufi ipogon,
swu tdp tai tinh Tra Vinh. dd duge phat hién la rat hitu ich cho cong tac chon giong lia
mdi theo hudng chdt lwong cao.

Tir khoa: lia hoang Oryza rufipogon, O. minuta, O. officinalis, globulin, prolamin,

glutelin

1 GIOI THIEU

Chi lla hoang Oryza c6 hon 20 loai hoang dai.Cac dang hoang dai c6 nhiéu gen
khéng dung dé cai thién giong lta trong, nhu gen khang con trung (Heinrich et al.
1985, Khush and Jena 1986), khang bénh (Khush 1977, Khush et al. 1990), ngoai
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ra lta hoang cling c6 gen chong chiu stress nhu chiu min , chiu phén, (Tanksley
and McCouch 1997, Buu and Lang 2001). Lua hoang O. rufipogon, dang nay c6
dac tinh 1a wa anh sang, va nguoi ta cho réng loai néy 13 t6 tién cua loai loa trong
(O. sativa) hién nay (Thanh, 2003). Loai ndy cung cap nhiéu gen khang rdy nau
dong sinh hoc 4. gen ndm & nhiém sac thé s6 3 va so 7 lién két vi cap moi RM168
va RM18 (Buu va Lang 2001). Cac tinh trang hinh thai (Buu va Lang 2001) va cac
phé dién di protein SDS-PAGE ciing di duoc mé ta (Thanh va Hirata 2002). Tuy
nhién, cho dén nay chua c6 bdo cdo nao vé cac thong sd di truyén néi 1én tinh da
dang cua loai ndy.

Muc tiéu ctia nghién ctru ndy 13 phan tich tinh da dang cua hai loai lGa hoang c6
nguon goc tai vuing DPBSCL dua trén protein dy tri, 1a san pham cia bo gen.

2 VAT LIEU VA PHUONG PHAP
2.1 Vit liéu

Cac cudc khao sat va suu tap hat lua hoang da duogc tién hanh tir thang 11 nam
2001 dén thang 12 nim 2003. Cac diém da thu thap 13 tinh Vinh Long, Pdng thap,
Tra Vinh, Tién Giang, Hau Giang va Thanh phé Can Tho (Hinh1). Tai mdi tinh ¢6
tir 2-16 quan thé duoc 1ay mau (Bang 2), cach nhau it nhat 1km. Ngoai ra, mau loai
lGa hoang O. minuta da duogc thu thap tir Philippines (Vién Nghién ciru va phat
trién DPBSCL thu thap 1990). Déi vai loai O. officinalis, ching t6i da thu thap duoc
tai 5 dia diém: 2 & thanh phé Can Tho, 2 & tinh Déng Thap, va 1 & Tinh Hau Giang
(Bang 1) trong khi loai O. rufipogon c¢6 dén 31 dia diém & 4 tinh bao gdm Thanh
phé Can Tho, Vinh Long, Hau Giang va Tién giang (bang 2).

2.2 Phwong phap

M&bi mau hat duoc can chinh xac 3 mg bot ndi nhil (phan khong cé phdi), nghién
min v6i 100 pl protein extraction buffer of 60 mM Tris-HCI (pH8.8) containing
0.2M SDS, 7M urea and 0.2% 2-Mercaptoethanol. Giir mau qua dém roi ly tAm
10,000 vong cho 5 phut va phan tich theo quy trinh dién di protein SDS-PAGE
(Laemmli, 1970), gel c6 c6 5% va gel phan tach 12% Acrylamide, véi dong dién
80 V trong 5 gio. Gel dugc nhudm trong dung dich 0.2M CBBR250 trong dung
dich methanol, acetic acid va nudc cét theo ty 1¢ 44: 6: 50 theo thu ty. Gel dugc
rira trong dung dich acetic acid, methanol, va nudc cit theo ty 1& 5: 28: 67 theo thir
tu.

Protein thanh phan bao gém: albumin, glutelin, globulin and prolamin, ching toi
ap dung quy trinh cia Watson va Ramstat (1987). Mdi protein thanh phan cua 10
hat gao Itrc dugc can chinh xdc Smg bdt ndi nhil (phan khong cé phdi) nghién min
v6i 50ul dung dich ly trich cho vao éng 1,5 ml. Lic it nhit 1 gio hodc dé qua dém,
ly tdm 12.000 vong / phat trong 5 pht.

Hat Iua dugc phan tich theo quy trinh dién di protein SDS-PAGE (Laemmli, 1970),
gel b c6 5% va gel phan tach 12% Acrylamide, v&i dong dién 80 V trong 5 gio.
Gel dugc nhuom trong dung dich 0.2M CBBR250 trong dung dich methanol,
acetic acid va nudc cat theo ty 18 44: 6: 50 theo thir ty. Gel duoc rira trong dung
dich acetic acid, methanol, va nuGe cét theo ty 1€ 5: 28: 67 theo thtr tu.
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2.3 Phwong phap xir 1y so liéu

Bang protein dugc phan loai dya theo mirc d0 an mau Coomassie Brilliant Blue R-
250 (CBBR-250), ham lugng nhiéu biéu hién mirc d6 in mau ddm, ham luong
thap biéu hién mirc d6 an mau CBBR-250 trung binh, va ham luong protein it thi
biéu hién méic d6 dn mau nhat. Mirc d6 dn mau duoc ghi nhan br:ing 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).

Tat ca cac band thdy duoc bang mat thudng dugc ghi diém (1), band dn mau nhat
khong thay dugc ghi diém (0). Mirc d6 da dang kiéu hinh protein (Ho) dwgc dinh
lwong bang chi s6 Shannon va duge dung so sanh gitta cac loai khac nhau (Vo
Cong Thanh, 2003). Mirc d6 da dang di truyén protein duy trir Hep (deversity value
for the genetic marker), tong s alleles ¢ tac dong SENA (sum of the effective
numberof alleles) dugc tinh bdi sy xac dinh s6 alleles co hiéu qua cho mdi locus
dugc tinh theo cong thire dudi day:

Ho = - X fi Inf;

Hep = 1- X fi?/n

SENA =X [(1"/fi2-1)]

* £ 1a tan sudt cia kiu hinh protein

3 KET QUA VA THAO LUAN

Két qua phan tich cac mau lua hoang tai céc tinh trong ving DPBSCL cho thiy lta
hoang O. officinalis tai x4 Phudc Théi, thanh phé Can Tho 1a kém da dang
Ho=0.65 trong khi mau loai lta hoang ctia hai quan thé & huyén Lai Vung, tinh
Pong Thap, cho két qua kha da dang Ho= 1.96 (Bang 1). Tuong tu, & bang 2 cho
thdy loai O. rufipogon & Can Tho c6 gia tri trung binh da dang kiéu hinh Ho= 2.60.
Cac mAu thu thp tai tinh Hau Giang va Tién Giang gia tri trung binh Ho tuong
duong v&i Thanh phd Can Tho, thay d6i tir 2.49 ¢ Hau Giang dén 2.51 ¢ Tién
Giang, trong khi d6 ¢ tinh Vinh Long 1a 3.06 va gia tri trung binh chung la 2.66.
Piéu nay cho thay laa hoang & DPBSCL c6 kiéu hinh rat da dang, bién thién tu 2.49
& Hau giang dén 3.06 ¢ Vinh Long. Gia tri Hep biéu thi tinh da dang di truyén va
SENA la téng s6 alen c6 hiéu qua cho thay gi4 tri cia chung khong thay d6i qua
nhiéu gifta cac diém khéo sat. Gia trj trung binh chung Hep 14 0.66 vd SENA=1.94.
Biing 1: Céc thong sb biéu thj tinh da dang di truyén (Pa dang kiéu hinh protein Ho), diu di
truyén (HEP), va tong so allele c6 hi€u qua (SENA) ciia 2 loai lia hoang O. minuta
dwgrc swru tap ¢ Philippines, va O. officinalis & Viung Pong bang song Ciru long

Species Site collected Ho HEP SENA
O.minuta Pai hoc Can Thq 1.77 0.50 1.01
O.officinalis Thanh pho Céan Tho 2.21 0.56 1.30
Phuéc Théi, TP Can Tho  0.65 0.53 1.11
Lai Vung 1, Dong Thap 1.96 0.54 1.15
Lai Vung 2, Bong Thap 1.22 0.49 0.96
Céi Tac, Hau Giang 1.76 0.55 1.20
Trung binh cua O.officinalis 1.56 0.53 1.14
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K§ thudt dién di protein SDS-PAGE gitip nhén dang phan loai rat rd loai lda hoang
O.officinalis vo1 lia hoang O.rufipogon va lua trong O.sativa (hinh 1) nho vao su sai
biét vé trong khdi va mirc d6 n mau cla céac bang protein. Két qua phan tich bing
ky thuat dién di protein SDS-PAGE cho thdy O.rufipogon biéu thi ham luong
amylose thap hon so véi O.officinalis va protein dang prolamin c6 trong khéi 16n
hon so v6i cac IOaI con lai, gitra cac IOaI O.rufipogon va lua trong chung c6 nhing
bang protein rat giéng nhau. Két qua ndy cang khiang dinh ring lua trong O.sativa
c6 ngudn goc tur lua hoang dai O.rufipogon, ngoai ra 1Ga co la dang lai trung gian
giita lua hoang O.rufipogon va lua trdng O.sativa (V& Cong Thanh 2003).

Bang 2: Cac thong sé bléu thi tinh da dang di truyén kiéu hinh (Ho), da dang di truyén

(Hep) va tong s6 allele c6 hiéu qua (SENA) trén loai lGa hoang (O.rufipogon) suu
tap & Pong bang song Ciru long

Noi suu tap S6 diém suu tap Ho Hep SENA
Thanh phd Can Tho 5 2.60 0.66 1.93
Tinh Vinh Long 6 3.06 0.67 2.03
Tinh Hau Giang 7 2.49 0.65 1.91
Tinh Tién Giang 2 2.51 0.66 191
Trung binh chung 2.66 0.66 1.94

1 2 3 45 6 78 9

Waxy

Prolamin

Hinh 1: Phé dién di ciia lia hoang O. officinalis, O. rufipogon va lia trong O. sativa
Giéng 1-2:  O. officinalis; Giéng 3-6:  O. rufipogon; Giéng 7-8: liia ¢6; Giéng 9-10: O. sativa (lia trong).

3.1.1 Tinh da dang Glutelin waxy

Theo Ogawa et al. (1987) chi ra rang gifra prolamin va glutelin c6 tuong quan am,
do d6 nha chon gidng Ita c6 thé 1am gia ting luong glutelin bang cach giam ham
luong prolamin. Glutelin chira dén 80% protein tong s 1a thanh phan chinh cta
protein hat Iia (Juliano 1972). Do d6, tinh da dang di truyén lia hoang & Vinh
Long 1a nguoén vat liéu hitu ich cho nha chon gidng bang cach lai tao va cai thién
nhom glutelin(Giéng 10,hinh 2)

Lua hoang O.rufipogon, 9 bang c6 thé quan sat (hinh 2,3 va 4) trong d6 bang sb 3,
s6 8 va s6 9 in mau dam nhat Cac glutelin nay tuy chua phat hién la c6 dot bién
mat nhung ham luong lai rat khac nhau gitra cac quan thé va bén trong quan thé
thu thap duoc. Bang Glutelin s6 2 cia mau Hau Giang khong c6 (Giéng 10, hinh
4), miu & Pdng Thap c6 bang sé 7 an mau dam hon cac mau khac. Hinh 2 cho
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thay c6 su khac biét rat rd gitra 3 loai lta hoang véi loai 0a trong & bang glutelin
s0 7,8 va 9. Bac bi¢t O.rufipogon ¢ di€ém Vinh Long c6 bang s6 7 1a ddm nhat.

Glutelin bang sé 1 cua O.rufipogon dn mau dam hon & O.officinalis. Cac bang
Glutelin s6 7,8 va 9 cua hai 10di ndy khac biét kha rd. Glutelin sé 7 cua loai
O.officinalis nhat trong khi bang sé 8 thi ¢dm hon so vé6i loai O.rufipogon. So véi
loai O.minuta c6 ngudn gdc & Philippines, l0ai O.officinalis & PBSCL ¢6 cac bing
glutelin gidng nhau ngoai trir bing s6 4 c6 sy sai khac vé mac d6 an mau (Hinh 3).

1 2 345 6 7 8 910

B

Hinh 2 : Pho dién di protein Glutelin cia 3 loai laa hoang , O Ruflpogon O.officinalis, O.
minuta va 2 giéng laa trong O. sativa

Giéng 1, 3: Protein tong ciia 2 giong lia trong ; Giéng 2, 4: Protein thanh phan (glutelin)

Giéng 5: O.minuta ,'Giéng 6, 78 0.officinalis mdu thu thap éD&ng Thap, Can tho, Vinh Long theo thir tu ; Giéng 9,
10: O.rufipogon thu thdp o Can Tho, Vinh Long theo thir tw

1 2 3 4 5 6 7 8 9 10

0O~ Cvih B D —

Hinh 3: Phé dién di glutelin ciia 3 loai 1Ga hoang Oryza officinalis, O. rufipogon va O.
minuta

Giéng 1,2: O.rufipogon va O.officinalis theo thit tir (Diém Can Tho)

Giéng  3: O.minuta (Philippines), Giéng 4,5:0.rufipogon va O.officinalis theo thir tw (Qiém Vinh Long); 'Gié'ng 6,7:
O.rufipogon va O.officinalis theo thir tw (Diém Dong Thap); Gieng 8,9: O.rufipogon (Diem Tra Vinh); Gieng 10:
O.rufipogon (Diém Tién Giang)
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O

Hinh 4: Da dang di truyén Glutelin ciia loai hia hoang O. rufipogon swu tip tai cic dia
diém khac nhau & Péng Bing Song Ciru Long
Giéng 1-2: Piém Can Tho, Giéng 3-4: Diém Vinh Long, Giéng 5-6: Piém Péng Thdp
Giéng 7-8: Piém Tra Vinh, Giéng 9: Diém Tién Giang, Giéng 10: Piém Hiu Giang
3.1.2 Tinh da dang albumin

Albumin 1a nhém protein tan trong nudc, voi phé dién di protein SDS-PAGE noi
nhil albumin s& c6 nhiéu enzymne (Watson va Ramstad,1987), c6 17 bang protein
c6 thé quan sat (Hinh 5). Bing protein sd 6 va sd 17 biéu hién dn mau dam nhét.
Luong albumin trong cac loai lGa hoang nhin chung biéu hién rat thép,albumin cua
lta hoang O.officinalis (Gleng 7, hinh 5) ¢6 khac biét voi loai lua trong, dac biét &
bang s6 17. albumin xudt hién nhiéu bang hon lua trong, dleu nay c6 thé giai thich
1a kha ndng ton tai trong ty nhién lta hoang dai 1au hon laa trong.

1 2 45 6 7 8 9
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Hinh 5: Phé di¢n di protein cua 3 loai lia hoang , O. Rufipogon, O. officinalis, O. minuta
va 2 giong laa trong (O. sativa)
Giéng 1 va 3: Protein téng ciia 2 giong lia trong,
Giéng 2 va 4: Protein thanh phan (albumin), Giéng 5. O.minuta
Giéng 6,7,8: O.officinalis mdu thu thap é’Déng Thap, Can tho, Vinh Long,
Giéng 9, 10: O.rufipogon thu thap ¢ Can tho, Vinh Long

3.1.3 Tinh da dang Globulin

Globulin cua loai lta hoang O.rufipogon khac nhau gilta cac diém suu tap (Hinh 6
va 7), thudng trong phd dién di protein tong sd globulin chi phat hién & trang thai 1
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bang (Tanaka 1997, Thanh va Hirata 2002).V&i phuong phép phén tich protein
thanh phan, phong thi nghiém Di truyén-Chon giong & Ung Dung CNSH di ghi
nhan duoc globulin ¢ thé dén 7 bang protein co trong khdi khac nhau. O.rufipogon
& cac diém khéac nhau biéu hién rat khac biét vé cuong do an mau nhu bang protein
s6 2,4, va 5 tai diém Vinh Long (giéng 7,8, hinh 6) va Tra Vinh (giéng 9, hinh 7)
an mau dam hon so vé6i cac diém tai Can Tho, Tién Giang va Déng Thap.

1 2 3 4 5 6 7 8

b
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.

Hinh 6: Phé dién di protein glutelin ciia loai ia hoang O. rufipogon swu tip tai nhirng diém
khac nhau & Pong Bing Séng Ciru Long

Giéng 1: Can Tho; 2: Tien Giang; 3-4: Tra Vinh; 5-6: Pong Thép; 7-8: Vinh Long

1 253 455 6 8 2 10
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Hinh 7: Phé dién di protein glutelin ciia l0di lGa hoang (O.officinalis va O.rufipogon) swu tap
tai nhitng diém khac nhau & Pong Bang Song Ciru Long
Giéng 1-3: O. rufipogon, O. officinalis, O. minuta theo thir ti swu tép tai Can Tho. Giéng 4-5:0. rufipogon, O.
officinalis theo thir tw suu tdp tai Vinh Long

Giéng 6-7:0. rufipogon, O. officinalis theo thir tw suu tdp tai Dong Thap. Giéng 8-9: O. rufipogon swu tdp tai Tra
Vinh. Gieng 10: O. rufipogon suu tdp tai Tien Giang.
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3.1.4 Tinh da dang prolamin

Loal O.rufipogon prolamin biéu hién khac nhau ddi véi ting dia diém thu thap
mAu, v6i loai ndy chung ta c6 thé quan sat dugc 5 bang (Hinh 8 va 9). Prolamin s6
2,4, va 5 an mau dam hon so voi bang prolamin khac.Pic biét, mau lua & Tra Vinh
c6 bang prolamin sb 3, 4 va 5 (giéng 7-8, hinh 8) c6 trong khdi nang hon céc loai
khac mot cach ro rét.

Hinh 8: Phé dié¢n di protein ctia mdt loai lia hoang O. rufipogon. swu tip tai nhirng diém
khac nhau

Giéng 1-2: Can Tho, 3-4: Vinh Long, 5-6: Dong Thap, 7-8: Trd Vinh, 9: Tién Giang ,10: Hdiu Giang

So sanh prolamin gitra loai O.rufipogon, thi ¢ loai O.officinalis it &n mau hon,
globulin s6 3, 4, va 5 1a khac biét, nhau vé trong khoi (Hinh 9). Prolamin cua loai
lda hoang O.rufipogon c6 trong khoi nang hon so véi loai lta hoang O.officinalis.

1 2 ] 4 5 6 7 8 9

‘_1

4
.‘-... .‘ .

Hinh 9: Phé dién di protein ciia 3 loai lia hoang O. rufipogon, O. officinalis O. minuta

Giéng 1,2: O. rufipogon, O. officinalis theo thir tir suu tdp tai Can tho
Giéng 3: O.minuta suwu tdp tir Philippines;

Giéng 4,5: O.rufipogon, O.officinalis theo thit i sueu tép tai Vinh Long.
Giéng 6,7: O.rufipogon, O.officinalis theo thit tir suwu tdp tai Pong Thdp;
Giéng 8,9: O.rufipogon sueu tdp tai Tra Vinh.
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4 KET LUAN VA DPE NGHI

4.1 Két luin

Mic du s6 loai lua hoang & PBSCL it nhung quan thé ciia mdi loai rat da dang vé
mat di truyén tao diéu kién thuan loi cho vi¢c khai thac va str dung trong chuong
trinh cai tién giong lua.

Bién di di truyén ddi véi cac tinh trang chéng chiu sau bénh nhu dém van, sdu duc

than, dat phén, min hién rat kho tim trong ngudn vat liéu lta dia phwong cb truyén,
nhung chiing ta hy vong sé& tim thdy & céc loai hoang dai.

4.2 Pé nghi

Tiép tuc ddnh gia moi1 quan hé gilta protein du trit véi cac dic tinh chong chiu
man, phen va sau bénh trén cac loai lha hoang nham phuc vu cho cong tac lai tao
giong lua moi.
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