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TOM TAT

Hwong thom & lia dwoc tao nén b&i hon mot tram loai chat khac nhau, trong d6 2-acetyl-1-
pyroline (2-AP) la chat dé bay hoi dong vai tro chinh thé hién mui thom trong nhiéu giéng lGa. Ham
lwong 2-AP cao cé lién quan dén dot bién gen ma héa enzyme betaine aldehyde dehydrogenase 2
(BAD2). Cap mdi ESP & IFAP dung dé phat hién gen thom fgr ctia 19 gidng lia dang cay phé bién, 45
gidng lGa trién vong va 39 gidng lGa dia phwong bing ky thuat PCR dwoc thiét ké dwa trén sw da hinh
DNA va dwoc sir dung dé danh gia vé sw twong déng so véi phwong phap nglri mui & bat gao va la.
Két qua da phat hién gen thom fgr cé6 mat trong cac gidng laa té, nhwng khong thay trong cac giéng
lta nép. Mét vai giébng Itia cé gen thom fgr va biéu hién mui thom & la va bot gao. Nghién ciru da chon
dworc 2 dong lua té trién vong tét (T33 va T12), chira gen mui thom 2-AP, ning suat kha va 2 dong lua
nép thom (NV1 va NV3), nhwng khéng chira gen sinh 2-AP.

Twr khoa: Laa thom, 2-acetyl-1-pyroline (2-AP), PCR.

SUMMARY

Scent of aromatic rice derives from more than 100 volatile substances, among them 2-acetyl-1-
pyroline (2-AP) plays a key role. Content of 2-AP involved in the deletion 8 nucleotides and 3 SNPs in
the seventh exon of gene coding betaine aldehyde dehydrogenase 2 (BAD2). PCR technique was
developed using primers corresponding to DNA polymorphism. We used ESP& IFAP primers in PCR
to detect aromatic gene (fgr) in 19 dominant planting varieties (10 non - aromatic and 9 aromatic), 39
local accessions and 45 promising lines. Results showed that the MAS method can be applied
successfully to detect aromatic gene (fgr) in non-glutinous rices, but not for sticky ones. Several non-
glutenous accessions containing fgr gene and fragrance in leaves and grains were detected for
utilization in breeding program. Four promising lines, off them two sticky, namely NV1, NV2 and two
non-glutinous lines, T33, T12 with high yield potential, good grain quality and scent character were
developed.

Key words: Aromatic rices, 2-acetyl-1-pyroline, PCR.

1. PAT VAN DE

Mui thom & lda 12 mét tinh trang chat
lugng dang dugec wa chudéng hién nay. Cé
khoang hon moét trim chat tao ra, trong dé
2-acetyl-1-pyroline (2-AP) 1a ch&t bay hoi
déng vai tro chinh thé hién mui thom trong
nhiéu giong lda (Buttery va cs., 1983;
Lorieux va cs., 1996; Yoshihashi, 2002). Cé
ba gen troi quy dinh mui thom 6 lia da duge
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xac dinh la Ska, Skb va Skc (Reddy va
Sathyanarayanaiad, 1980). Tuy nhién, tuy
tiing tac gia, tuy ting té hop lai st dung ma
két luan vé s6 luong gen quy dinh miii thom
¢6 khac nhau, tu 1- 3 gen troi quy dinh. Qua
trinh tong hop 2-AP phu thudc gian tiép vao
hoat tinh cta enzyme Betaine Aldehyde
Dehydrogenase (BAD2). Khi BAD2 hoat dong
manh sé& canh tranh co chit véi enzyme sinh
tong hop ra 2-AP din dén ham lugng 2-AP bi
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giam va lda sé& khéng c6 mui thom (Kuo va
cs., 2006). Ngudc lai, néu gen sinh enzyme
BAD2 bi d6t bién dan dén xuit hién ma két
thic s6m sé& lam enzyme BAD2 méit hoat
tinh, d4n dén enzyme téng hgp sinh ra 2-AP
nhiéu va thom, chiia gen thom lin fgr. Gidng
lia nao mang gen ma héa BAD2 nguyén ven
binh thuong sé khong thé hién mui thom 2-
AP, khong chtta gen thom fgr. Su da hinh
DNA nay la co sé dé Bradbury va cs. (2005),
Kuo va cs. (2006), Chen va cs. (2006) xay
dung phuong phap chi thi phan ti DNA
nhim phat hién ra gen thom fgr & lua. Dé tao
giong lia thom, cac nha chon giéng thudng
phai tién hanh lai chuyén gen thom, chon loc
cac doi phan ly, dong thdi tu phsi dé lam
thudn qua nhiéu thé hé. Trong qua trinh do,
viéc phat hién va chon sém nhiing ca thé
mang hay khong mang gen thom cé ¥ nghia
quyét dinh. P4 c6 mot s6 phuong phap nham
phat hién mui thom & lda nhu nham hat, ngti
mui truc tiép trén 14 hodic ngdm 14 hay hat
vao dung dich KOH 1,7% (Sood va cs., 1978)
roi ngi mui hay xac dinh ham lugng 2-AP
bing sic ki (Butterly va cs., 1986). Gan day
c6 phuong phap nhd chi thi phan tit MAS
(Marker-Assisted Selection) phat hién gen
mui thom 1a cong cu hiiu hiéu nhit, chon
nhanh, sém, chinh xac, cing mét ldc c¢6 thé
tién hanh chon duge nhiéu tinh trang va chon
loc khéng phu thudc vao diéu kién méi trudng.

Nghién ctiu nay tng dung phuong phap
chi thi phan ti DNA dé sang loc gen qui
dinh mui thom 2-AP trong tap doan cic mau
giong lda Viét Nam dugc luu giii tai Trudng
Dai hoc Nong nghiép Ha No6i va mot s6 dong
lda méi chon tao cé trién vong. Két qua thu
dugc s& lam co sd cho viée bao ton va st dung
ngudn gen qui nay trong chon tao gidng lia
thom phuc vu san xu4t 6 Viét Nam.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu
Vat liéu gém 19 gidng lda dang trong phd
bién, trong dé 9 giéng lia thom va 10 gidng

khong thom; 39 mau giong lda té dia phuong
thu thap & cac tinh mién nui phia Bic Viét
Nam; 45 dong trién vong da thuan dugc chon
loc tit mot s6 t6 hgp lai gitia gidng lda thom
va khong thom, trong d6 18 dong lda nép va
27 dong lia té c6 ngudn géc tit B mén Cong
nghé sinh hoc ting dung, Khoa Coéng nghé Sinh
hoc, Trusng Pai hoc Nong nghiép Ha Noi.

2.2. Phuong phap

Cac dong giong dudc cdy tuan tu, khong
nhic lai, mat do cdy 42 caAy/m? trong vu
xuén 2009. Panh gia dic diém noéng sinh hoc
va nang suit theo phuong phap ctua IRRI
(2002).

2.2.1. Danh gid cdm quan mui thom

Theo Sood va Siddiq (1978), mui thom
dudge danh gia cdm quan nhu sau:

Mui thom trén ld: Thu 10 14 ciia méi
miu giéng & giai doan lia dé nhanh ro. Lay
1 g 14, cit thanh nhiing doan dai 5 mm, b
vao 6ng nghiém, ngdm véi 5 ml dung dich
KOH 1,7%, day ndp lai va dé 6 nhiét do
phong trong 10 phat. Mac d6 thom duge
chdm diém bdi 5 ngudi cho theo 3 mic: thom
(@iém 3), hoi thom (diém 2), khong thom
(diém 1) rdi 14y trung binh.

Mui thom cua gao: Lay 10 hat cia mdi
giéng, vita méi thu hoach, béc vo, 1am tréng
roi nghién nho. Bt gao cia mdi giéhg dude
cho vao mét 6ng chtia 500 pl KOH 1,7%, day
ndp va dé & nhiét do phong trong 10 phut.
Panh gia mui thom ciing bing phuong phap
ngti ciia 5 ngudi roi cho diém nhu trén.

2.2.2. Xdc dinh gen thom fgr bing PCR

* Chiét xudt DNA

L4y 2 cm 14 non, thu vao budi sang, ct
nho bd vao c6i st va nghién véi 400 pl dung
dich chiét xuat DNA chtia 50 mM Tris - HCI
pHS8,0; 0,25 mM EDTA; 300 mM NaCl va 1%
SDS, t6i khi miu chuyén thanh mau xanh 14
cay. B6 sung 400 pl dung dich chiét xuét vao
¢6i, tron déu rdi chuyén sang éng eppendorf,
quay ly tdm nhe. L&y 400 ul dung dich phia
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trén vao ong eppendorf méi rdi thém 700 ul
dung dich phenol: chloroform: isosaminealcohol
(25:24:1), ly tAm va thu dich néi phia trén. Két
tiia DNA bing ethanol 99,9%, thu két taa rdi
hoa trong TE chita 10 mM Tris-HC1 pH 8,0 va
1mM EDTA pH 8,0.

* Phan ung PCR

- St dung cép mdi 6 trinh tu dude thiét
k& dua trén doan da hinh theo cong bé cua
Bradbury va cs., 2005 la: ESP: 5-TTG TTT
GGA GTC TGC TGA TG-3, IFAP 5-CAT
AGG AGC AGC TGA AAT ATA TACC-3.
Theo d6, giong lia ndo mang gen mui thom
for s€ nhan dugec doan DNA c6 kich thuée
257 bp, gibng khdong mang gen s& khong
nhén dugc doan DNA nao.

- Tién hanh phan @ng PCR véi chu ky
nhiét sau: 94°C trong 2 gidy, 30 chu ky 94°C
trong 5 gidy, 58°C trong 5 gidy, 72°C trong 5
gidy va cudi cung 72°C trong 5 phiit.

* Pién di

San pham PCR dugc tién hanh trén gel
agarose 2% v6i hiéu dién th& 65V trong
khoang 45 phtut. Ban gel dugc nhudém véi
Ethydium bromide 0,1% trong 10 phit roi
chup anh.

3. KET QUA VA THAO LUAN

3.1. Sy ¢6 miat cua gen mui thom fgr trong
mot s6 giong phd bién

Trude khi thuc hién xac dinh sy ¢6 mat
cia gen qui dinh mui thom 2-AP trong cac
dong, giéng nghién ciiu, ching téi tién hanh
kiém tra, phat hién gen thom cta cip mdi
nay 6 cac dong giong da biét rd thom hay
khéng thom. Phan tng PCR dugc thuc hién
trén cac gidng dd61 ching thom va khéng
thom, két qua thu dugc sau khi dién di san
phdm PCR dugc trinh bay 6 hinh 1 A va 1B.
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Hinh 1. (A, B) K&t qua dién di san pham PCR st dung cap méi ESP & IFAP

A
Giéng 1:ladder 100 bp  Giéng 5: Nép Lao
Giéng 2 : H,0 Giéng 6: IR64
Giéng 3 : BT7 Giéng 7: PR,
Giéng 4 : LT3 Giéng 8: DV108
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B

Giéng 1, 17 : ladder 100 bp ~ Giéng 9 : Bao Thai
Giéng 2: BT7 Giéng 10 : Héng Kéng 1
Giéng 3: IR64 Giéng 11 : KD

Giéng 4: Hwong cém Giéng 12 : Qs

Giéng 5: STqo Giéng 13 : MT18
Giéng 6: HT, Giéng 14 : PB5

Giéng 7: N46 Giéng 15 : Tréc 64
Giéng 8: MT, Giéng 16 : TN13-5
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Theo Bradbury va cs. (2005), giong chta
gen fgr sé cho vét bang kich thude 275 bp,
con nhiing gidng khong chta gen fgr thi
ADN khéng dugc nhén, tdc khong cé6 vach
ndo. Hinh 1A va 1B cho thay, cac giéng cé
mui thom nhu: Bic thom 7 (BT 7), LT3, nép
Lao, Huong com, ST10, HT1, N46, MT1 va
Bao thai c6 xu4t hién vach bang 257bp, con
cac gidng khong c6 mui thom nhu: IR64,
DR3, DV108, Hong Kéng 1, KD, Q5, MT18,
DB5, Tric 64 va TN13-5 déu khong c¢6 vach
bing nao dude nhan lén. PE kiém ching lai
do6 chinh xac cua phuong phap PCR, chiing
toi tién hanh danh gia cAm quan mui thom
thé hién ¢ 14 va gao (Bang 1).

S6 liéu & bang 1 cho thiy, trong s6 19
gidng, 9 gibng danh gi4 cam quan c6 mui
thom déu thé hién vach bang dai khoang
257bp chiing té c6 chia gen fgr, 10 gidéng
khéng ¢6 mui thom thi khéng c¢6 vach bang
nao duge nhan lén. Tt két qua nay, c6 thé
két luan 12 mui thom cta cac giong nghién
ctiu déu 1a mui thom do chat 2-AP gy lén va
cac gidng c6 mui thom déu chtia gen fgr dot
bién lan mat kha ning tdng hdp enzyme
BAD2 hoat héa.

3.2. Piéu tra gen mui thom cta cac mau

giéng laa dia phuong

Trong tong s6 39 mau giéng lda té dia
phuong duge diéu tra bing chi thi phan ti
DNA (Bang 2), da phat hién dudc 12 miu
gidng c6 chtia gen fgr la: 10600, 10596,
10595, 10585, 10689, 10577, 10574, 10504,
10672, 10619, 10606, 10449. Tuy chiia gen
mui thom nhung mic d6 thé hién mui thom
trén 14 va gao gifia cac mau giéhg cé khac
nhau. Vi du & mau 10604, 10595, 10577,
10574, 10572 va 10607, ca 14 va gao déu thom,
trong khi d6 mau gidng 10585 va 10619 chi
th4y mui thom trén gao. Riéng 2 dong 10596
va 10449 c6 gen thom nhung khong ¢6 mui
thom. Piéu nay c6 thé 1a do mot co ché nao
d6 gdy mat mui thom 2-AP sau khi dugc
sinh ra ho#c gen nay ndm & trang thai di
hop ti 1an nén khong thé hién ra kiéu hinh
thom. Trudng hdp nay cin tiép tuc dudgc
nghién ctu dé lam rd.
3.3. K&t qua xac dinh gen thom 2-AP dong

laa nép méi chon tao

Két qua thuc hién k§ thuat PCR xac
dinh gen fgr trong 18 dong, gidng lia nép két
hop v6i danh giad cAm quan bing ngli mui
trén 14 va bot gao cho 6 bang 2.

Bang 1. Két qua danh gia mui thom va PCR cua cac giéng lta thom va khong thom

(diém)
Gidng thom La Gao Gen fgr Gibng lua khong thom La Gao  Genfgr

1 Bac thom 7 (BT7) 3,0 3,0 + 10 IR64 1,0 1,0 -
2 HT1 2,8 2,0 + 11 PR3 1,0 1,0 -
3 Huong cém 3,0 2,0 + 12 HKA1 1,0 1,0 -
4 Nép Lao 2,8 2,6 + 13 DV108 1,0 1,0 -
5 ST10 2,0 2,8 + 14 Khang dan (KD) 1,0 1,0 -
6 LT3 2,8 2,6 + 15 MT18 1,0 1,0 -
7 MT1 2,8 2,0 + 16 bB5 1,0 1,0 -
8 Bao thai 1,8 2,6 + 17 Q5 1,0 1,0 -
9 N46 3,0 2,6 + 18 TN13-5 1,0 1,0 -

19 Tréc 64 1,0 1,0 -

Ghi chu: + ¢6 mui thom
- khong co mui thom
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Bang 2. K&t qua danh gia mui thom bing ngtii mui va PCR clia cac miu gidng

T'én Mui Mui Gen Tfen Mui Mui Gen T'én Mui Mui Gen
giong trénla botgao for giong trén la bdt gao fgr giong trénla bdtgao fgr
M4&u gidng lta dia phuong
10698 2,0 1,8 - 10689 3,0 2,6 + 10675 1,0 1,0 -
10696 1,0 1,0 - 10682 2,0 1,0 - 10674 2,6 1,0 -
10694 1,0 1,0 - 10681 1,0 1,0 - 10672 3,0 2,0 +
10693 1,0 1,0 - 10678 2,6 3,0 - 10666 1,0 1,0 -
10605 1,8 1,0 - 10577 2,0 2,0 +  10495-1 1,0 1,0 -
10604 1,0 1,0 - 10574 2,0 2,0 + 10471cc 1,0 1,0 -
10600 2,8 1,8 + 10518 1,0 1,0 - 10122-1 1,0 1,0 -
10596 1,0 1,0 + 10517 1,0 1,0 - 10619 2,0 1,0 +
10595 2,4 2,0 + 10512 2,0 1,0 - 10606 2,4 2,6 +
10594 1,0 1,0 - 10504 2,0 1,0 + 10489 2,0 1,0 -
10585 2,0 1,0 + 10503 1,0 1,0 - 10449 1,0 1,0 +
10581 1,0 1,0 - 10491 1,0 1,0 - 10196 1,0 1,0 -
10342 1,9 2,6 - 10341 2,8 3,0 - 10097 1,0 1,0 -
M4&u dong lta nép méi chon tao

NV8(1) 2,4 3,0 - NVI0(1) 2,0 3,0 - HP10(2) 2,8 2,0 ;
NV6 3,0 2,4 - NVI2(1) 3,0 2,4 - HP10(1) 3,0 3,0 -
NV5(1) 2,0 2,0 - N56 2,6 3,0 - HPI() 3,0 3,0 -
NV4 1,0 1,9 - HDb9 3,0 3,0 - NV1 3,0 3,0 -
NV3 3,0 3,0 - HD6 24 3,0 - BM9603 2,8 3,0

NV2 3,0 2,4 - HDB3 1,0 1,0 - HD11 2,4 3,0 -

Cac dong lua té méi chon tao

TH7A-2 1,0 1,0 - 21-8-1B-1 1,0 1,0 - 21-1-2 1,0 1,0 -
SS-2' 1,0 1,0 - 21-8-1B 1,0 1,0 - 21-1-1-3 2,0 1,0 -
SS-2 1,0 1,0 - 21-8-1A 1,9 1,0 - 21-1-1 1,0 1,0 -
S5-1 10 10 - 218162 10 10 - 1,0 10+
SS 2,0 1,0 - 21-13-1A 1,0 1,0 - N50 1,0 1,0 -
SC2 2,4 3,0 +  21-12-3-2 1,0 1,0 - N19 1,0 1,0 -
SC1(1) 1,0 1,0 - 21-12-3-1 1,0 1,0 - N18 1,0 1,0 -
21-8-2B-2 1,0 1,0 - 21-8-2A 1,0 1,0 - TN13-5 1,0 1,0 -
T33 1,0 1,0 + T59 3,0 3,0 +  T12 3,0 2,0 +
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Két qua 6 bang 2 cho th4dy, hau hét cac
dong nép déu thé hién mui thom nhung lai
khong chiia gen thom fgr. Diéu nay ching t6
dang mui thom cé trong cic dong lda nép
nghién ciu & trén, c6 ban chat di truyén
khéc véi dang mui thom clia cac giong lia té.
Ban chat mui thom cta lda nép khac véi lua
té nhu thé nao, tai sao trén lda té phat hién
ra gen mui thom déng nghia véi c¢6 muii thom
bing danh gia cam quan ma trén lda nép cb
mui thom lai khéng tim thay gen fgr cho dén
nay chua dugc tac gia nao dé cap.

Tuy nhién dé c6 két luan chinh xac, cin
c6 nhiing nghién citu tiép theo vé co ché tao
mui thom & lda nép.

3.4. K&t qua xac dinh gen thom cua cac
dong laa trién vong

St dung 2 méi ESP va IFAP dé xac
dinh su c6 mat cia gen thom 2-AP trong cac
dong, giong lua trién vong méi dugc lai tao.
K&t qua dién di sdn phdm PCR ctaa 27 dong
cho thiy c6 5 dong c6 chta gen fgr 1a SC2,
T33, T59, 128T-2B2 va T12. So sanh véi
viéc danh gia cAm quan qua 14, hat gao cho

thdy, trong 5 dong chtia gen thom thi chi
c¢6 3 dong SC2, T59 va T12 la c6 mu
thom, cac dong con lai 128T - 2B2 va T33
khong ¢6 mui thom. Piéu nay c6 thé do gen
thom la gen lin, qua phép lai gitia cac
giéng, cap alen nay cé thé ton tai & dang di
hop tt nén khong biéu hién mui thom & 14
va bot gao.

3.5. Gigi thiéu mot s6 dong tot

Nghién ctu nay da chon dugc 4 dong co
ning suat kha, chat lugng cao va c6 mui
thom (Béng 3).

Hai dong lda nép NV1 va NV3 tuy
phuong phap PCR khong phat hién thiy gen
fer nhung bang cam quan nhan thdy ching
rit thom, ning sudt trung binh dat lan lugt
14 51,32 ta/ha va 52,25 ta/ha, cho com déo.

Hai dong lda té T33 va TI12 bang
phuong phap PCR déu phat hién thay cé su
hién dién cta gen fgr, nhung bang danh gia
cam quan chi c6 dong T12 13 c6 mui thom,
con dong T33 khong thom, tuy nhién com an
dugm, ngon va mém dap dGng yéu ciu cua
nguoi tiéu thu.

Bang 3. Gi6i thiéu mot s6 dong laa chit lugng va thom tot

Sé

R nhénh  S0PONG g Khoi Nang Ham
Tén U Gen TGST - hiru . lwong P lwong
R bac diém N hiru i trén suat
dong fgr (ngay) i hiéu/ . 1000 hat amylose
hiéu/ Kkhém béng ) (ta/ha) (%)
khom 9 °
NV1 Nép (thom) - 152 7,3 6,5 156,0 27,0 51,32 9,6
NV3 Nép (thom) - 153 7.9 6,4 162,0 27,2 52,25 9,5
Té
T33 N + 142 6,7 5,8 197,0 24,5 62,35 19,5
(khéng thom
T12 Té (thom) + 140 6,8 6,0 215,0 23,5 63,50 20,5
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4. KET LUAN

Bang chi thi phan t& DNA d& phat hién
dugc su hién dién ctia gen fgr trong tap doan
céc gidng lda cdy phé bién, cic gibng lua lda
dia phuong va cac dong gidng lia té mdi
chon tao. Déi véi cac dong lia nép khong
phat hién dugc gen fgr mic di bang cam
quan danh gia lai rat thom.

Duya trén két qua PCR nhan gen fgr va
ngli mui 14, bt gao & cac gidng té va nép,
chiing t6i budc dau dua ra két luan mui
thom & lia té va lia nép cé ban chat di
truyén khac nhau. Tuy nhién, van dé nay
cin dudc nghién ctu thém.

Nghién citu nay da chon dudc 2 dong nép
(NV1, NV2) va 2 dong lda té (T12, T33) 6
nang suét cao, chit lugng tot va c6 mui thom.
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