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Abstract

Cooking quality is expressed by the ratio of amylose/amylopectin composition and amylopectin structure of rice grain
starch. Amylose content, gelatinization and gel strength of 101 local indica rice varieties were analyzed and evaluated
for further breeding and selection of high quality rice varieties. The rice varieties were planted in Hai Phong in the
2020 Summer crop and grains were harvested for analysing amylose content, gelatinization temperature and gel
consistency. The results showed that the amylose content of the rice collection ranged from 1.9 - 20.3%. Most of rice
varieties (93,1%) had low to medium amylose content. 21 varieties, accounting for 20.8% had medium gelatinization
temperature. Nearly half of the rice collection had soft gel consistency. The standard of high quality rice preferred by
the market is amylose content from 10 - 25%, medium gelatinization and soft gel consistency. Based on these criteria,
3 non - glutinous rice varieties, including G32, G140, G141 were selected and 2 glutinous rice varieties G111 and
G150 were selected for production and further breeding.
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PHAN TICH QTL TINH TRANG PHOI TO O LUA
Nguyén Thi Thiy Hanh", Nguyén Quéc Trung', Pham Van Cudng?
TOM TAT
Dic tinh phoi to la mot trong nhiing muc tiéu quan trong trong viéc cai tién cdc giong lua hién nay. Ty 1é
khoi lugng phoi/khéi lugng hat c6 lién quan dén ham lugng dau trong cam gao diing dé€ san xudt thiic dn chan
nuoi, nhién liéu sinh hoc va dau dn. Nghién ctiu xac dinh QTL lién quan dén khoi lugng phdi va dién tich phoi
da dugc thuc hién véi viéc st dung quén thé F, dugc tao ra tli viéc lai gitta dong lta dot bién MGE13-Mizuho-
chikara (c6 kich thuéc phdi to) va giong Taichung65 (c6 kich thudc phoi trung binh). Phuong phap phan tich
st phén ly theo nhém 16n (BSA) dugc st dung dé€ xac dinh cdc QTL lién quan dén tinh trang khoi lugng va dién
tich phoi hat. Két qua nghién ctu di xdc dinh dugc 2 QTL trén nhiém sic thé s§ 7: gEW7 lién quan dén tinh
trang khoi lugng phoi va qES7 lién quan dén tinh trang dién tich phoi tuong ting. Cung véi do, chi thi RM21721
lién két v6i gEW7 va hai chi thi RM445 va RM21721 lién quan dén qES7. Cac két qua thu dugc tii nghién ctiu
nay 1a cc thong tin hitu ich va cé thé dugc st dung cho viéc phat hién va lya chon cic cd thé mang QTL/gen
quy dinh tinh trang phoi to trong viéc chon tao cac giong laa.
Tu khoa: Cay laa, phoi to, khoi lugng phoi, dién tich phoi, ban d6 QTL
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1. PAT VAN PE

Ty 1é phoi va ndi nha rat da dang gitia cac loai
khac nhau. Tuy nhién, ty 1¢ nay cé su tuong doi
dong déu trong cung mot loai. Diéu nay cho thay,
su hién dién ctia cac nhan t6 di truyén dé€ git ty 1¢
kich thudc gitia phoi va noi nhi cta hat & cac loai.
Nhiing gen nao kiém soét ty 1é ctia phoi va ndi nha
trong hat dang phat trién? Bay la mot cau hoi quan
trong ma phén l6n van chua dugc tra 16i trong cac
nghién ctiu sinh hoc thuc vat.

Giong laa japonica c¢6 khéi lugng hat 16n, ty
1¢ khoi lugng phoi/khéi lugng hat va do day vo
lya cling 16n hon nén ham lugng dau trong cam
thudng cao hon giong indica (Khin et al.,, 2013).
Trén thé gidi, mot s6 chuong trinh chon tao giong
da dugc thuc hién theo huéng tang kich thudc phoi
va ting d6 day vo lua nham ting ham lugng lipid
trong hat gao (Maeda et al., 2001; Takahashi et al.,
2009; Hong et al., 2012; Han et al, 2012). Mot s6
tac gia da st dung phuong phép xt ly phoi hat bang
N-methyl-N-nitrosourea (MNU) dé€ giy dot bién
gen lam tang kich thu6c phoi ti 2 dén 3 1an (Satoh
and Omura, 1981). D6i v6i phén loai japonica, 1an
dau tién Satoh va Omura (1981) da xac dinh dugc
gen quy dinh kich thudc phdi to - chi Kinmaze,
ndm trén nhiém sac thé s6 7. Cho dén nay, mét s6
giong lua phoi to da dugc bdo cao (Maeda et al.,
2001; Takahashi et al., 2009; Hong et al., 2012; Han
et al., 2012) va chi c6 hai gen lién quan dén viéc
tang kich thudc phoi da dugc xdc dinh trén nhiém
sic thé s6 7 & lua (Satohand and Iwata, 1990; Koh
et al., 1996; Nagasawa et al., 2013). Koh va cong tac
vién (1996) xac dinh gen quy dinh phoi to - ge* ndm
trén nhiém sac thé s6 7 bang cach st dung quan thé
dugc tao ra tt Hwacheongbyeo, mét giong ltia phoi
siéu 16n va gidng lua Myliang 23. Ngoai ra, cac tac
gia cling xdc dinh dugc hai chi thi ldp lai trinh ty
don gian (SSR) ndm & hai d4u ctia gen ge®, cu thé
la chi thi RZ395 va CDO497 v6i khoang cach lan
luot 1a 2,4 va 3,4 cM. Bén canh d6, hai chi thi da
hinh d¢ dai phén doan giéi han (RFLP) RM18 va
RM10 ciing dugc tim thay c6 lién két véi gen ge’véi
khoang cach tuong ting la 7,7 cM va 9,6 cM. Mot
s6 tac gia khac da xac dinh dugc gen ge cho kich
thudc phoilén ndm trén nhiém sic thé s6 7 lién két
v6i cdp chi thi phan t& RM243 va RM420 (Yann et
al., 2009) va gen ge' (Park et al., 2009). Nagasawa
va cOng tac vién (2013) chi ra rang gen ge ma héa
CYP78A13, mdt protein cytochrome P450, va c6
chtic nang xac dinh kich thuéc phoi/noi nhi. Trinh
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Hoéng Kién va cong tac vién (2010) da bao cao gen
re-1 lién quan dén quy dinh kich thu6c phoi, nim
trén nhiém sic thé s6 1 gitia 2 chi thi RM315 va
RM256 vé6i chiéu dai 1,5 cM khi céc tac gia nghién
ctu cac dong dot bién ctia giong Taichung 65. Tuy
nhién, & Viét Nam hau nhu chua c6 cong bé vé ban
do6 gen /QTL vé tinh trang phdi to & lua.

Mot trong nhiing phuong phap dang dugc st
dung rong rai dé€ phat hién nhanh chéng céc chi
thi DNA va lap ban d6 cac tinh trang la viéc phan
tich su phén ly theo nhém 16n (Bulked Segregant
Analysis BSA). Co s6 cua phuong phap nay, lan
dau tién dugc mo ta d€ su dung trong di truyén
thuc vat béi Michelmore va cong tac vién (1991), la
tat ca cac alen déu hién dién khi DNA dugc nhém
lai tt mot nhém céy c6 cung ki€u hinh. Do d6, hai
nhém 16n céc ca thé tach biét khic nhau vé mot dac
diém sé chi khéc nhau 6 vi tri quy dinh dédc diém dé
trén nhiém sic thé. Uu diém 16n nhit caa BSA so
v6i phuong phap phan tich QTL khac la khong can
thiét phai xdc dinh kiéu gen va dinh dang kiéu hinh
tiing ca thé trong s6 hang tram ca thé trong mot
quén thé phan ly. Thay vao do, bang cach nhom cac
cay theo mtic do bién dong cac gia tri nho nhét va
16n nhat ctia mot tinh trang cu thé va tach chiét
ADN tti hai nhém nay, qua trinh phan loai kiéu gen
sé gidm xudng chi con hai mau ADN cén phan tich.

Trong nghién ctiu nay, quan thé lta F, dugc tao
ra tii phép lai gitia hai mau giong ltia MGE13 va
Taichung 65, va ban d6 chi thi phéan tt véi 56 chi
thi phén b6 trén cac nhiém sic thé da dugc st dung
dé nghién ctiu va phén tich QTL lién quan dén tinh
trang phoi to & lua st dung phuong phap BSA. Vi
vay, muc tiéu cia nghién ctiu nay l1a: (1) d€ kiém tra
su bién d6i ctia khoi lugng va dién tich phoi & quin
thé lua thi nghiém, (2) d€ xac dinh cac QTL lién
quan dén khoi lugng va dién tich cua phai va (3)
dé hiéu ro6 hon vé yéu t6 quyét dinh di truyén lién
quan dén khoi lugng va dién tich phoi. Két qua thu
dugc ti nghién ctiu nay cé thé cung cdp thong tin
va vat liéu cho viéc nhan giong laa phoi to.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Nghién ctiu sti dung téng s6 200 ca thé cta
quén thé F, dugc tao ra tii phép lai gitia hai mau
giong lia MGE13 va Taichung 65. MGE13 la mau
giong dot bién ctia Mizuhochikara dugc xt ly bang
N-methyl-N-nitrosourea (MNU) dé tao ra phoi to
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va Taichung 65 la m¢t mau giong lia c6 kich thuéce
phoi trung binh. Nhiing mau giéng b6 me nay
dugc cung cip bdi Dai hoc Kyushu, Nhat Ban.

2.2. Phuong phap nghién cliu
2.2.1. Thi nghiém dong rudng

Thi nghiém dong rudng dugc thuyc hién trén
rudng laa tai Trung tam Nghién ctiu Thuc vat Viét
Nam va Nhat Ban - Hoc vién Nong nghiép Viét
Nam ti thang 01 dén thang 6 nam 2020. Tong s6
200 hat ctia quan thé F, va 50 hat cia mdi mau
giong bo va me dugc gieo riéng trong khay nhua.
Khi cay con dugc 4 - 5 14 that, cac cay don dugc
cdy tudn tu khong nhac lai trong 6 thi nghiém véi
khoang cach hang cach hang 30 cm, cay cach cay
15 cm. Dai bao vé xung quanh 6 thi nghiém la 1 m.
Cac loai phan bon dugc bon duge st dung theo
quy dinh thi nghiém doéng rudng véi lugng phan
bon NPK tuong ting nhu sau: 120 kg N ha’; 90 kg
ha' méi loai P,0, va K,O. Tét ca cic loai phan bon
déu dugc bon bing tay. Quan ly thi nghiém dong
rudng, nudc tudi va st dung hoa chét d€ kiém soat
sau bénh va dich hai dugc thuc hién theo quy trinh
thudng dp dung véi ciy lua d€ tranh mét ndng sudt
trong toan bo thoi gian sinh trudng lua.

2.2.2. Thu mau va do cdc tinh trang

a) Do kich thudc ciia phoi

Cac hat chac cia mdi ca thé F, va cac mau giong
bd me dugc tach bang tay, sau d6 tach bo vo triu
va ngam véi con 70% trong 24 gi¢ d€ lam mém hat.
Céc hat dugc cit theo chiéu doc bang lugi lam, sau
do6 cac mit cat ngang dugc chup anh va phan tich
trong phan mém Image J 1.4.3 (https://imagej.nih.
gov/ij/). Ty 1é phoi dugc tinh bang dién tich phoi/
dién tich hat. Mudi hat ciia méi cay dugc do va tinh
trung binh (Sakata et al., 2016).

b) Do khoi ligng phoi kho

Dé do khoi lugng phoi kho, chon 10 hat chic
clia moi cd thé F, va hai mau giong b6 me, sau do
tach bo vo trau. Cac phdi dugc tach ra tling cai
mot. Sau khi sdy kho cho dén khi khéi lugng 6n
dinh, phoi dugc dem di can.

2.2.3. Khdo sdt hé gen ciia cdc mdu giong bo me va
qudn thé F,

a) Tach chiét ADN

L4 cla cac cay F, va hai mau giéng bé me dugc
lay mau & 30 ngay sau khi cdy, sau d6 dong kho dé

bdo quan va dung d€ tach chiét ADN. ADN téng
s0 cia moi cd thé F, va mo6i mau giong bé me dugc
tach chiét bang cach st dung potassium acetate-
SDS, da dugc mo ta bai Dellaporta va cong tac vién
(1983) bao gobm mudi sau budc trong quy trinh
v6i nhiing thay d6i nho. Cac mau ADN sé dugc su
dung cho phan ting chudi polymerase (PCR).

b) Chi thi phan tix

Nghién ctiu da st dung téng cong c6 1381 chi
thi phan tt SSR dugc lua chon tii bo 2200 chi thi da
dugc cong bo bai McCouch va cong tac vién (2002)
dé khao sat toan bo bo gen.

¢) Phdn iing chudi polymerase (PCR)

Phan ting PCR dugc thuc hién véi tong thé tich
dung dich la 10 uL, chtia 1 pL méi dung dich moi
(t6ng cong 2 uL cho mdi thuan va nghich) & nong
do 10 pmol L7, 5 pL hén hgp 2X GoTaq® Green
Master Mix, 1 pL mau DNA va 2 uL nudc khong
chtia nuclease. Phan tng PCR dugc thuc hién
trong mot bo tuan hoan nhiét (ABI) v6i 95°C trong
5 phut trong 1 chu ky; 94°C trong 30 gidy, 53°C dén
55°C trong 30 giay va 72°C trong 30 gidy trong 35
chu ky; va 72° C trong 7 phat cho 1 chu ky. Cac san
phdm PCR c6 kich thudc dao dong tii 100 - 400 bp,
va tii tat ca 12 nhiém sac thé.

d) Dién di va phat hién chi thi da hinh

Céc san phdm PCR (8 pL) dugc dién di trén gel
agarose 4% (khoi lugng/thé tich) c¢6 bs sung thém
ethidium bromide trong dém IxTAE ¢ 250 V trong
40-50 phut tuy thudc vao kich thudc khac nhau
gitia cac doan ADN dugc khuéch dai véi cac chi thi
SSR tuong ting. Két qua da dugc quan sat duéi den
chiéu tia cyc tim.

e) Xay dung bdn do vat ly

Béan d6 vatly dugc x4y dung dua trén vi tri thuc
té cua cdc chi thi phan tu trén 12 nhiém sic thé &
lta. Viéc xac dinh vi tri cia cc chi thi phan ti doc
theo m6i nhiém sdc thé trong s6 12 nhiém sic thé
da dugc hoan thanh bang cach st dung phan mém
BLAST. Sau do, ban do vt ly theo thu tu ctia cac
chi thi phan tt dugc xay dung st dung phan mém
MAPMAKER Ver.3.0 dé tinh toan khoang céch di
truyén (cM) gitia cac chi thi phan tt theo cong thiic
Kosambi (Kosambi, 1944). Ban d6 lién két chi thi
phén tt dugc vé bang phan mém GGT Ver.2.0 (Van
Berloo and Stam, 1999) sti dung di liéu vé khoang
cach di truyén gitia cac chi thi da dugc tinh todn.
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2.2.4. Phén tich QTL

a) Phan tich thong ké

S6 liéu ctia cac tinh trang nghién ctu da dugc
xu ly thong ké d€ xac dinh phéan phéi chudn véi
tting bo s6 liéu cho tting tinh trang theo doi.

b) Phan tich su phan ly theo nhém I6n (BSA)

Phuong phap phan tich su phan ly theo nhom
16n (BSA) dugc st dung d€ xac dinh cac chi thi SSR
dugc lién két véi cac locus. V6i muc dich nay, lugng
ADN bang nhau tit nhém c6 gia tri thip nhét va
cao nhat vé khoi lugng phoi va kich thudc phoi ctia
céc ca thé F, da dugc sti dung dé phat hién cac chi
thi DNA da hinh. Céc chi thi DNA thé hién tinh da
hinh dugc xac dinh 1a ¢ lién quan véi cac QTL doi
v6i tinh trang khai lugng phoi va kich thudce phoi.

¢) Danh phdp QTL

Cac QTL dugc dét tén duya vao tinh trang ma
QTL c6 anh hudng va thong tin nhiém sac thé noi
xac dinh c6 QTL (Zhang et al., 2019). Vi dy, QTL
anh hudng dén tinh trang khéi lugng phoi dugc
phat hién trén nhiém sac thé s6 7 dugc dit tén la
qEW?7 (trong dé, q: QTL; EW: khoi lugng phoi -
Embryo Weight; 7: s6 thii tu ciia NST noi xdc dinh
c6 QTL).

II1. KET QUA VA THAO LUAN

3.1. Su bién ddng va phan ly kich thudc phoi &
quan thé F,

3.1.1. Sy bién dong va phan ly tinh trang khéi
lugng phéi khé 6 qudn thé F,

Khéi lugng phoi kho duge do sau khi phoi da
tach khoi noi nhit va sdy kho dén khéi lugng khong
dai. Tong s6 200 ca thé F, va cic mau giong bo me
da dugc danh gia. Khoi ligng phoi cta céc hat F,
dao dong tii 0,5 dén 1,8 mg, so véi khoi lugng cta
2 mau giéng bd me 13 0,6 va 1,6 mg tuong Ging véi
mau giéng Taichung65 va MGE13 (Bang 1-Phu
luc). banh gia sy phan ly tinh trang khoi lugng
phoi & F, (Hinh 1) cho thdy c6 sy phén ly lién tuc
ti 0,5 dén 1,8 mg, gid tri ki€u hinh ctia 2 mau giong
b6 me tii 0,6 val,6 mg nam trong trong khoang
bién dong ctia cic ca thé trong quan thé F,. Cac gia
tri khéi lugng phdi & F, tuan theo quy luat phan
phoi chudn. Mot s6 ca thé F, c6 gia tri ki€u hinh
cao hon gia tri cia mau giéng b va me.
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Hinh 1. Phan bé tin sudt tinh trang khéi lugng phoi
kho trong quén thé F, va hai mau giong b6 me

3.1.2. Su bién dong va phan ly tinh trang dién tich
phoi 6 qudn thé'F,

Dién tich phoi hat ciia m6i 200 ca thé F, va hai
mau giong bé me dugc danh gia. Dién tich phoi dao
dong tii 1,5 dén 3,7 mm’ & quan thé F, trong khi gia
tri tinh trang nay ¢ hai mau giong b6 me la 1,8 va
2,8 mm?’ tuong ting d6i véi Taichung65 va MGE13
(Bang 2-Phu luc). Danh gia su phan ly tinh trang
dién tich phoi ¢ F, (Hinh 2) cho thédy cic gid tri c6
su phan ly lién tuc tu 1,5 dén 3,7 mm? va gia tri kiéu
hinh ctia 2 mau giéng b6 me 1a 1,8 va 2,8 mm? nam
trong trong khoang bién dong clia cic ca thé trong
quén thé F,. Cc gid tri dién tich phéi 6 F, tuan theo
quy luat phan phoi chudn. Mot s6 ca thé F, c6 gia tri
kiéu hinh cao hon gié tri cia mau giéng b6 va me.
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Hinh 2. Phin b6 tin sudt tinh trang dién tich phoi hat
trong quan thé F, va hai mau giong b6 me

3.2. Khao sat bo gen vé kich thudc phdi & cac

dong b6 me va quin thé F,

3.2.1. Khdo sdt by gen vé kich thuéc phoi 6 hai
mau giong bé me

DNA téng s6 tling mau giéng bé me: MGE13
va Taichung65 da dugc tach chiét thanh cong. Sau
khi tach chiét, DNA da duoc kiém tra véi 1381 chi
thi SSR dugc lua chon trong danh sach 2200 chi thi
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phan ti dugc cong b6 bai McCough va cong tac vién
(2002). Nhiing chi thi da hinh sé dugc chon la cac
chi thi cho két qua la cac bang vach DNA r6 rang,
bang vach phan biét gitta MGE13 va Taichung65
v6i kich thuée dai PCR nam trong khodng tii 100
dén 400 bp (Hinh 3). Céc chi thi dugc chon sé dugc
dung dé khao sét tiép quan thé F..

Két qua da xac dinh dugc 56 chi thi trong s6
1381 chi thi dugc khao sat, chiém 4,1%. S6 lugng
chi thi phan b6 doc theo mdi nhiém sic thé dao
dong tii 2 dén 8. Nhiém sdc thé s6 10 chi ¢6 2 chi
thi doc theo nhiém sic thé trong khi nhiém sic thé
$6 9 va 12 c6 8 chi thi (Bang 1, Bang 3-Phu luc).

Hinh 3. Khéo sat b6 gen ctia MGE13 va Taichung65 v6i mot s8 chi thi phéin tt d€ xdc dinh chi thi da hinh
Ghi chii: 2,3,5 la cdc chi thi da hinh véi cdc bang vach 16 nét va cé kich thudc phan biét gitia MGE13 va Taichung65.
1,4 la cdc chi thi khong da hinh véi cdc bdng c6 kich thudc khong phan biét giita MGE13 va Taichung65.

Bang 1. S6 lugng chi thi phéin tt trén moéi nhiém sac thé (NST) ctia MGE13 va Taichung65

NST S6 chi thi phan tiisti | S chi thi da hinh NST S0 chi thi phan tiisti | SO chi thi da hinh
dung dékhao sat dugc lua chon dung dé khao sat dugc lua chon
1 152 5 7 93 3
2 138 4 8 117 4
3 96 4 9 101 8
4 73 5 10 92 2
5 99 4 11 150 6
6 114 3 12 156 8
Tong s 1.381 56

3.3. Phan tich thong ké va lap ban d6 cac QTL
lién quan dén kich thuéc phoi

3.3.1. Phan tich thong ké va ldp ban do QTL lién
quan dén tinh trang khéi lugng phoéi kho

D€ xac dinh cac QTL lién quan dén tinh trang
khoi lugng phoi kho, phén tich sy phan ly theo
nhom I6n BSA da dugc st dung. Theo phuong
phap nay, cic ca thé ctia quan thé F, dugc phan

thanh 02 nhom: nhom c6 gia tri khéi lugng phoi
khoé thdp nhat: tit 0,5 - 0,6 mg goébm 18 cd thé va
nhém c6 gia tri khai lugng phoi kho cao nhat: tu
1,5 - 1,8 mg gobm 10 ca thé (Bang 2). Cac mau ADN
ctia cac cd thé thudc hai nhom nay duge tron véi
cung néng do dé so sanh chi thi ADN. Céc locus di
truyén khac biét ro rét gitia hai nhém nay sé tuong
ung véi cac QTL quy dinh tinh trang khoi lugng
phoi kho.

Bang 2. Két qua phan nhom theo phuong phap BSA d6i véi khéi lugng phoi kho (KLPK)

Nhém KLPK (mg/grain) | S6 lugng ca thé F, CathéF,
Nhom KLPK cao nhat 1,5-1,8 43,46, 51, 65,107,110, 111, 121, 191, 192
Taichung 0,6
GME13 1,6
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So sanh két qua PCR xac dinh kiéu gen ctia 56
locus bang chi thi da hinh cho théy chi c6 mot chi
thi RM21721 cho san phdm PCR c6 kich thudc
khac biét ro rang gitia 2 nhom ca thé cd kiéu hinh
khoi lugng phoi kho cao nhét va thap nhat, 55/56
chi thi khong co6 su khac biét vé kich thude san
phdm phan ting PCR (Hinh 4). Két qua phan tich

QTL bédng phuong phap BSA cho thdy c6 1 QTL
lién quan dén tinh trang khéi lugng phoi khé nam
gan chi thi RM21721 trén nhiém sic thé s6 7 & vi
tri vat Iy 20.073.051 bp (Hinh 5). Dua trén nguyén
tac dat tén QTL, QTL dugc xac dinh & nghién ctiu
nay lién quan dén tinh trang khéi lugng phoi kho
la qEW?7.

RM3496

RM215

RM24433

RM21721

Hinh 4. Hinh anh dién di sén phdm PCR mot s6 chi thi DNA cho 2 nhém khéi lugng 16n phoi
Ghi chil: 1. Nhém c6 kiéu hinh khéi lugng phoi kho thdp nhdt; 2. Nhém c6 kiéu hinh khdi lugng phéi kho cao nhdt.
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Hinh 5. Ban d6 vi tri cia QTL qEW7 trén nhiém sic
thés6 7

3.3.2. Phan tich théong ké va ldp ban do QTL lién
quan dén tinh trang dién tich phoéi

Tuong tu nhu xac dinh QTL lién quan dén khoi
lugng phoi, cac ca thé ctia quan thé F, dugc xép
thanh nhém c6 gia tri dién tich phoi thap nhat gom
9 ca thé c6 dién tich phoi 1,5 - 1,6 mm? va nhom
cic ca thé c6 gia tri dién tich phoi cao nhit gom
8 ca thé c6 gia tri dién tich phoéila 2,7 - 3,7 mm?
(Bang 3). Cac mau ADN cua céc cé thé thudc hai
nhom nay dugc tron v6i cing néng do dé€ so sanh
chi thi ADN. Céc locus di truyén khac biét ro rét
gitia hai nhom nay sé tuong ting véi cac QTL quy
dinh cho tinh trang dién tich phoi.

Béng 3. Két qua phian nhom theo phuong phap BSA d6i véi dién tich phoi (DTP)

Nhom DTP (mm?) | S lugng ca thé F, Cathé F,
Nhém DTP thdp nhét 1,5-1,6 9 35, 55, 66, 140, 154, 155, 173, 186, 194
Nhém DTP cao nhat 2,7-3,7 8 43,103,107,111, 121,122,148, 191
Taichung 1,8
GME13 2,8

So sanh két qua PCR xac dinh kiéu gen ctia 56
locus bang chi thi da hinh cho thdy c6 2 chi thi
RM445 va RM21721 cho san phdm PCR c¢6 kich
thudc khac biét ré rang (Hinh 6), 54/56 chi thi
chi thi khong c6 su khac biét vé kich thudc san
phdm phan ting PCR. Két qua phan tich QTL bang
phuong phap BSA cho thdy c¢6 1 QTLlién quan dén
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tinh trang dién tich pho6i ndm & vung 2 chi thi phan
ta RM445 va RM21721 trén nhiém sac thé s6 7 &
vi tri vat ly 17.409.772 va 20.073.051 bp (Hinh 7).
Duya trén nguyén tac dat tén QTL, QTL dugc xac
dinh & nghién ctu nay lién quan dén tinh trang
khai lugng phoi kho 1a qES7.
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Vi tri ctia qES7 kha truing khép véi qgEW7, cho
thdy moi tuong quan gitia dién tich va khoéi lugng
phoi: dién tich/kich thudc cang 16n thi trong lugng

1 2 1 2

kho ctia phoi cang cao. Hai QTL qEW7 va qES7
déu nam gan chi thi RM21721.

RM3322

RM8074

RM21721 RM445

Hinh 6. Hinh anh dién di sén ph&m PCR mot s6 chi thi DNA cho 2 nhém dién tich phoi
Ghi chii: 1. Nhém c6 kiéu hinh dién tich phoi thdp nhdt; 2. Nhém c6 kiéu hinh dién tich phéi cao nhdt.
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Hinh 7. Ban d6 vi tri cia QTL qES7
trén nhiém sic thé s6 7

Nam 1981, Satoh va Iwata nghién ctu trén cac
dong lda di boi nhén thdy gidng lia mang 3 nhiém
sac thés6 7 lién quan dén kich thudc phoi to va xac
dinh dugc gen dot bién ge lién quan dén tinh trang
do. Nam 1996, Koh va cong tac vién da ap dung
phuong phap BSA trén quan thé F, dugc tao ra ti
t6 hop lai Hwacheongbyeoge va Milyang23 véi 38
chi thi RFLP da xac dinh dugc gen ge nam gitia hai
chi thi RZ395 va CDO497 trén nhiém sic thé s§ 7.
Ngoai ra, theo nghién ctiu ctia Sakata va cong tac
vién (2016), gen Os07g0603700 dugc xac dinh trén
nhiém sac thé s6 7 trong cac dong dot bién EM40,
MGE12 va MGE13 & giong lua Mizuhochikar
dugc xti ly bang hgp chat N-methyl-N-nitrosourea
(MNU). Vi tri dot bién trong trinh tu gen cua 3
dong EM40, MGE12 va MGE13 dugc xac dinh lan
lugt & cdc vi tri 1482, 994 va 1180 bp. Do do, co
thé két luén so bo rang, cdc QTL dugc xdc dinh
6 nghién ctu nay lién quan dén dién tich phoi va
khoi lugng phoi kho, qES7 va gEW7 tuong ting véi
gen ge/0s07g0603700 (Hinh 8); chi thi RM21721

lién két véi gEW7 va chi thi RM445 va RM21721
lién quan dén qES7.

(cM) RZ509 =~ <

129 =HrRe
TR =

y RG4

AM10 H- s

RGES0 =1t s

uci

RZ395 qEW7/

qES7

C847 - esp-1

AM18 L

RG146

coos0s-(§257)

2989 H 10 cM
RG5!

N7
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Hinh 8. Ban d6 vi tri cia gen ge (Koh et al., 1996)
va qEW7, qES7 trén nhiém sic thé s6 7

IV.KET LUAN

Nghién ctiu hién tai da xac dinh dugc 2 QTL
trén nhiém sac thé s6 7 1a qEW7 lién quan dén tinh
trang khai lugng phoi va qES7 lién quan dén tinh
trang dién tich phoi hat. Chi thi RM21721 lién két
v6i gEW7 va hai chi thi RM445 va RM21721 lién
quan dén qES7 da dugc xac dinh trong nghién ctiu
nay la cac thong tin hiiu ich va c6 thé dugc st dung
cho viéc phat hién va lua chon cd th€ mang QTL/
gen quy dinh tinh trang phoi to trong viéc chon tao
cac giéng lua.

LOICAM ON

Nghién ctiu nay dugc tai tr¢g béi Dy an SPDP
08/19 cua Bo Khoa hoc va Cong nghé.
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Quantitative trait locus (QTLs) mapping for the giant embryo in rice
Nguyen Thi Thuy Hanh, Nguyen Quoc Trung, Pham Van Cuong
Abstract

The giant-embryo trait is one of the important goals in improving rice varieties. The ratio of embryo weight/grain
weight is related to the oil content of rice bran which is used for producing animal feed, biofuel and edible oil. The
present study was carried out to determine QTL related to embryo weight and embryo area by using the F, population
generated from crossing between the mutant rice line MGE13-Mizuhochikara (with giant embryo) and the Taichung65
cultivar (medium embryo). The Bulk Segregation Analysis (BSA) was used to identify QTLs related to embryo weight
and area. The results showed that 2 QTLs were identified on chromosome 7: qEW?7 related to embryo weight and qES7
related to embryo area, respectively. Taken together, the RM21721 marker associated with gEW?7 and the two markers
RM445 and RM21721 related to qES7. The obtained results from this study will be useful information and might be
used for detection and selection of individuals carrying the QTL/gene for giant embryo in rice breeding.

Keywords: Rice, giant embryo, embryo weight, embryo area, QT'L mapping
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NGHIEN CUU NUOI CAY PHOI TRONG LAI XA HAI LOAI LUA KHAC NHAU
Nguyén Hu Minh", Tr4n Thu Thao', Pham Céng Tru',
Ha Minh Luén', V6 Thanh Toan'
TOM TAT

Ctiu phoi la phuong phép thudng dugc stt dung d€ vugt qua nhiing rao can vé mat di truyén khi lai xa hai
loai lua khac nhau. Hai giong OM5451va OM6162 thudc loai Oryza sativa, hai loai lua hoang Oryza rufipogon
va Oryza officinalis dugc stt dung d€lai tao va thuc hién ctiu phoi trong lai xa. Thi nghiém lai tao va thi nghiém
xdc dinh moi trudng thich hgp cho nudi cdy dugce b tri theo kiéu hoan toan ngiu nhién véi 11 moi trudng, 3
lan 13p lai. K&t qua cho thdy moi trudng co ban ctia Murashige and Skoog (1962) thém 3% sucrose va 0,2 mg/L
NAA cho ty 1é ndy mdm cao nhit & tit ca 4 t6 hgp lai, chiéu dai than 14, chiéu dai ré va s6 lugng ré clia ciy con
tot nhat. Phoi hat lai gitta loai Oryza sativa va Oryza officinalis c6 xu huéng suy thodi ti ngay thu 10 sau khi thy

phan va hat lai dén chin sé khong dugc tao thanh.

T khoa: Ctiu phoi, lai xa, lia hoang, nuoi cy invitro

I. PAT VAN BPE

Lai xa gitia hai loai la mot cong cu rét quan trong
trong qua trinh chon giong cta nhiéu loai cay trong,
ddc biét trong nhoém céy luong thuc nhu lta gao. Tuy
nhién lai xa gap nhiéu khé khan trong viéc lai gitia
lda trong va lta hoang dai, hat lai dugc tao ra tii hai
loai khac nhau thudng bt duc hodc khong ndy mam
dugc. Viéc thuan hda, nhdp ndi lua trong 6 mot s6
khu vic ctia chau A bit d4u tif cic quan thé khac
nhau ctia cing mot loai, Oryza sativa (Chang, 1976).

Ngudn gen quy tu cac loai lia hoang dong gop rat
16n trong qua trinh chon tao gidng lua, tuy nhién
su dan nhip mot gen tu lua hoang vao lda trong
la rat hiém va han ché do hai loai c6 bo gen khac
nhau. Laa trong (Oryza sativa) c6 su da dang vé
di truyén va thich nghi réng véi nhiéu diéu kién
sinh thai khac nhau. Theo Chang (1976), hai loai
laa O. nivara va O. rufipogon c6 cung bd gen véi
O. sativa (B gen AA), khi tién hanh lai gitia cc loai
nay thi hat cé kha nidng s6ng so6t nhung ty 1¢ song

'B6 mén Di truyén va Chon gidéng, Vién Lua Dong bang song Ciru Long
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