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CHUNG MINH BAC CLONE NHAM DONG HOA VUNG CHU’A GEN
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SUMMARY
Prove BAC clone in order to cloning “fgr”’ gene in Oryza sativa L.

Genetic analysis indicated that the aroma was controlled by a single recessive gene named fgr
(fragrant rice). In our previous studies based on an BC:zF: population from the cross between
OM2517/0OM3536 was mapped on chromosome 8. Recently, a BC2F2 population from the same
cross was developed and used for the fine mapping of the aroma gene. Molecular marker
techniques combined with BAC cloning were used. As a result, two SSR markers (RM223 and
SP6), one STS marker (RG28FL-RB) and two BAC (Bacterial Artificial Chromosome) clone: were
found to be closely linked to aroma. Finally, the aroma gene was mapped between two markers
from BAC cloning at a distance of 1.1 cM from SP6 and 8.5cM from RM223 in population BC2F2
(OM2517/0OM3536). Markers for almost all of the aroma have now been analysis in improved
varieties and are gradually incorporated into genetic backgrounds of elite cultivars by molecular
marker-assisted selection or transformation. It is anticipated that such strategies and efforts would
eventually lead to the development of aroma rice.
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1. DAT VAN BE

Mui thom c6 nguon goc tir resine, dau
va baldams. Thanh phan cua mui thom duge
ghi nhan bang chi thi mui. Mui thom khi ndu
com bdc hoi do hop phan formaldehyde
ammonia va hydrogen sulfide tao ra. Mot s0
nha nghién cuu cho rang c6 sy gia ting chat
propanol pentanol va hexanol trong thoi
gian ton trit. Hon 100 thanh phan c6 trong
tinh bdt nhu carbohydrate, alcohol,
aldehyde, ketone, acid, ester, phenol,
pyrldlne pyrazine va thanh phan khac khi
nau com. Nguoi ta da tim thiy 2-acetyl-1-
pyrroline c6 trong gidbng Basmati 370 va
Jasmine quyét dinh sy thé hién mui thom.
Nguyén Thi Lang va Bui Chi Biru (2005) di
thong qua két qua phan tich HPLC trén mau
gao [R64, Azucena va Basmati: chiing minh
cd pentanol, hexanol, benzaldehyde va 2-
acetyl-1 pyrroline; trong do 2-acetyl-1

v6i RG28 trén nhiém sic thé sé 8, co khoang
cach di truyén 4,5¢cM. Nghién ciru tmg dung
microsatellite (Lang va ctv, 2002) da thlet ké
ban 6 mui thom trén nhiém séc thé sb 8 va
két luan RM223 lién ket véi fgr kha chat, gia
tri khoang cach di truyén 1,6cM. Dya trén co
SO nay dé tai tiép tuc khai thaic BAC DNA
trén gidng lia IR64 dé tim sy chong lap cac
gen, trong d6 da thanh cong trén gen bénh
dao 6n (Suh J.P va ctv, 2009), gen chéng
chiu ngdp (Mackill D.J va ctv, 2006), gen
rdy nau (Lang va ctv, 2003), gen chiu kho
han (Lang va ctv, 2009).

I VAT LIEU VA PHUONG PHAP NGHIEN
clu

Sang loc gen thom cuia cay laa théng
qua BAC DNA

Chon ngau nhién 11 dia (plate) tir thu

pyrrohne la thanh phan chinh trong mui
thom cua gao. Nghién ctru di truyén mui
thom trén lia cho thiy gen diéu khién tinh
trang mui thom 1a mdt gen 1an. Phan tich ban
d6 RFLP cho thay su lién két don gen lan fgr

vién BAC cua IR64 trong ngan hang gen
ciia Vién Lua dong bang song Ctru Long.
S6 thtr tu cua 11 dia bao gém: 1;5; 7; 24;
25:30; 31; 34; 35;36; 47.
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Trong mdi dia chon ngau nhién 20
dong BAC chat luong tdt, tong cong la
11x20=220 dong BAC. Ly trich DNA BAC
tr 220 dong BAC nay thu dwgc 220 mau
DNA BAC (mdt miu thuc hién 3 14n) theo
Lang (2002).

Phan tich sb liéu bang phan mem GGT
theo Van Berloo R (1999) va cai tién 2007.

http://www.dpw.wau.nl/pv/pub/ggt/

111 KET QUA VA THAO LUAN

1. Thanh loc thw vién BAC voi chi thi
lien két véi mui thom

Ba chi thi RM223, RG28FL-RB va SP6
lién két v6i gen mui thom duoc su dung dé
thanh loc thu vién. Két qua cho thay trong
tong s6 220 mdu BAC DNA thi ¢6 26 miu
cho san pham khuéch dai dbi voi chi thi
RM223, tuong tmg v6i 26 dong BAC. Cac
dong BAC nay nam rai rac ¢ cac dia khac
nhau (dia 1: 4 clone, dia 5: 4 clone, dia 7: 8
clone, dia 25: 7 clone, dia 30: 1 clone va dia
31: 2 clone). Hai muoi sau (26) clone duoc
xac dinh mét cach dong thoi nho vao chi thi
RM223. Nhirng ke‘g qua nay cho thiy ring
cac clone co6 the chong lap va phu trén vung
giita gen mui thom va RM223 trén nhiém
sic thé sd 8. Kich thudc doan DNA duoc
khuéch dai 1a 200bp va kiém tra trén
Gramene chi thi dé xac dinh xem san pham
khuéch dai co phai la san pham khuéch dai
cia chi thi RM223 hay khong
(http://www.gramene.org). Do thu vién
BAC duoc xay dung tur glong laa IR64, do
do s& kiém tra san phim PCR v&i moi
RM223 ctia IR64. Kiém tra trén Gramene thi
kich thudc 200bp chinh la kich thude cua
san pham PCR véi moéi RM223. Chi thi
RG28FL-RB, két qua phat hién duogc 25
dong BAC va cac dong BAC ciing nam trén
cac dia khac nhau (dia 5: 4 clone, dia 7: 8
clone, dia 25: 7 clone, dia 30: 2 clone, dia
31: 4 clone). San pham khuéch dai bao gom
2 kich thude phan tu 160bp va 180bp. Chi
thi SP6 sang loc duge 20 dong BAC va cac
dong BAC ciing ndm trén cac dia khac nhau
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(dia 7: 1 clone, dia 24: 1 clone, dia 25: 6
clone, dia 30: 2 clone, dia 31: 5 clone, dia
34: 1 clone, dia 35: 3 clone, dia 36: 1 clone).
San pham khuéch dai bao gom 2 kich thudc
phén tir 150bp va 180bp. Day la nhiing dong
BAC du tuyén c6 kha nang chua gen quy
dinh mui thom duoc phat hién boi viéc st
dung moi lién két chit véi gen muyc tiéu.

Két qua co tong cong 36 miu DNA
khuéch dai duoc v6i 3 moi, twong tng véi
36 dong BAC. Khi kiém tra trén trinh tu
cua vector BAC (pBeloBAC) va genome
E.coli (dong DH10B) khong c6 trinh tu bt
cap bd sung vOi 3 moi trén. Do do, san
pham khuéch dai 1a trinh tu doan xen hodc
mdt phan cta doan xen. Nhu vay, thong qua
3 chi thi RM223, RG28FL-RB, SP6 da sang
loc duge 36 dong BAC trong tong s6 220
dong BAC dugc nghién ctru; 36 dong BAC
nay phan bd & 10 plate (dia) va nhiéu nhat &
dia s6 7 (c6 8 dong BAC).

2. Xac dinh nhirng dong BAC dw tuyén
& locus mui thom

Khé c6 thé xur Iy hét tt ca cac dong
BAC duogc nhat ra béi 3 chi thi lién két vai
mui thom. Tir két qua tong hop tap trung
vao 36 dong BAC dugc nhan biét bdi
phuong phap PCR véi ba chi thi RM223,
RG28FL-RB va SP6. Dya vao marker
chuan cac kich thudc doan chén trong cac
dong BAC nay dugc xac dinh trong khoang
1.000bp - 4000bp sau khi phan cit bang
enzym gi6i han HindIll va chay dién di
phan tich PFGE. Duya trén két qua dién di
va sy hién dién vi tri cit cia enzym da
chung minh d¢ da dang cta 36 dong BAC
trong do6 30 dong BAC c¢6 bang hinh. Trong
36 dong BAC dugc danh gia kich thudc sau
khi phan cit bang enzym HindIIl va chay
dién di phéan tich PFGE c6 3 dong BAC
dugc xem la bao pht locus mui thom la:
31F5, 25D10 va 25F21. Céac dong BAC nay
c6 s bing dwoc phan cit nhiéu nhét (9 - 10
bang) trong 36 dong BAC dugc danh gia.
Diéu nay nodi lén rang cac dong BAC nay
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bao gdm tat ca cac dong BAC con lai sau
khi chay di¢n di tach bang nén duoc chon
dé phan tich vé sau. Bén canh do, c6 sau
dong BAC khéng ghi nhén bang hinh Ia
dong BAC: 1C10, 1D19, 1D21, 34Cl,
35A7 va 35A2 cac dong BAC nay khong
dugc chon cho phan tich. Gitra 2 dong BAC
25D10 va 25F21 déu thé hién 9 bing sau
khi chay dién di nhung dong BAC 25D10
dugc nhan biét boi 3 mdi RM223,
RG28FL-RB va SP6 con dong BAC 25F21
chi duoc nhan bict boi 2 mdéi RM223 va
SP6, nén chi chon 25D10 va 31F5 cho phan
tich Southern dé khing dinh lai su sip xép
cua 2 dong BAC nay trén vung gen fgr.

3. Xay dwng BAC contig (cac chubi DNA
nhan ban nam lien ke) trén vung gen
mui thom

Trong sb 30 dong BAC ung cur vién chi
chon ra 2 dong BAC trén co s¢ phai ¢6 sO
bang hinh nhiéu nhét va rd rang sau khi chay

M 25010 31F=

La0bp

M: ®174 phan cat vai Hindlll

Hinh 1: Két qua dién di kiém tra san pham

PCR cuia 2 dong BAC chong ldp sir dung chi

thi RG28FL-RB

4. Xac dinh BAC DNA chtra alen mui thom

Pé xac dinh alen mui thom trén BAC
chong lap, mot quan thé BCoF> chira 1008
ca thé thu dugc tor mot qua trinh lai hoi
giao gitra OM2517/OM3536. Ty 1€ phan ly

dién di phan tich PFGE. Két qua chon duoc
2 dong BAC 25D10 va 31F5 1a 2 dong 6
bang hinh rd va bi phan cét nhiéu nhat. Sau
khi danh giad kich thudéc phan to bang
phuong phap PCR, 2 dong BAC nay c6 san
phidm PCR trung nhau di€u nay ching to 2
dong BAC chdng 1ap nhau. Sau khi dugc
phan cat bang enzym Hindlll, 2 dong BAC
25D10 va 31F5 duoc kiém tra sy chong lap
thong qua phuong phap Southern Blot. Két
qua ghi nhin doan chén cua 25D10 va 31F5
bang Southern Blot véi con do RG28FL-RB
sau khi dugc phan cat boi HindIlI duoc ghi
nhan trén Hinh 2. Dong BAC 25D10 ghi
nhan c6 2 bang & kich thudc phan tu la
1,1kb va 0,8kb; dong BAC 31F5 cling ghi
nhan c6 2 bang & kich thudc phén ti la
2,2kb va 1,2kb. Vi vay, chi thi RG28FL-RB
coi nhu nam trén phéan tring lip cua nhing
dong BAC nay va 2 dong BAC nay nam
chdng 1én nhau tao thanh mot BAC contig
trén vung gen mui thom.

M 25D10 Z1Fs
1, 1kh / 2.2kh
——
—

| —
v\ L2k

0,8kh
M: A DNA phan cat véi Hindlll

Hinh 2: Lai Southern Blot cua 2 dong BAC
chong lap dwoc phan cat voi HindlIlI su
dung RG28FL-RB lam con do

cua thé hé BCoF giita cc c4 thé thom va
khong thom chira gen don mong mudn
phan li theo ty 1€ 1:3 (243 thom trén 765
cdy khong thom, X?=0428, P=0,5-0,9).
Thuc hién ban d6 voi 111 cidy BCoF,. Thi
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nghiém st dung cac chi thi SSR da dugc
dinh vi trén ban dd dé kiém tra mdi tuong
quan v6i gen mui thom va di tim thdy
duoc cac chi thi RM223, RG28FL-RB va
SP6 (hinh 3) lién két voi gen mui thom véi
khoang cach 8,5cM dbi vé6i chi thi RM233;
1,1cM véi chi thi SP6 va 4,3¢cM d6i véi chi
thi RG28FL-RB. Dbi v6i 2 dong BAC
25D10 va 31F5 dugc thiét ké thanh 2 chi
thi phan tir 25D10 va 31F5. Hai chi thi
phan tir nay dugc thir nghiém trén quan thé
BC,F; tir to hop lai OM2517/0OM3536. Két
qué cho thay hai chi thi phan tir 25D10 va
31F5 dugc danh gia co lién két véi gen
quy dinh mui thom trén quan thé hoi giao
BC,F> tir t6 hop lai OM2517/OM3536.

cM chi thi phdn tir

—11— RG28FL-RB
32

—t— SP6

—H— fgr (Aroma) 1

8,5

—— RM223 25D10

Hinh 3: Ban d‘é Ziénvké’t gen tai {ocus mui
thom trén quan thé BC2F> tir té hop lai
OM2517/OM3536

5. ’'ng dung chi thi phan t& trong chon
loc dong mang gen mui thom

Két qua xét nghiém PCR sang loc cdy
mang gen mui thom: Tién hanh ldy ngau
nhién ca thé trén moéi dong dé xét nghiém
PCR. Sur dung céc chi thi phan tir lién két
v6i cac dong BCyF» tir t6 hop lai
OM2517/0M3536. Déi véi doan mdi
25D10 su khuéch dai DNA cho san phém
dat 98,19% véi kich thude phan tir clia san
pham PCR 1a 1,1kb (khoéng thom) va
0,8kb (thom). Phan tich tan s alen trén
cac dong lai BCoF, tir t6 hop lai
OM2517/OM3536 cho da hinh khac nhau.
Két qua cho thdy cay mang gen kiéu bang
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hinh khong thom chiém toi 78/111 cay
(70,27%) va kiéu bang hinh thom chiém
20/111 cay (18,01%); cac cay di hop tu
khéng nhiéu c6 11/111 cay gdm cay sb 5,
27, 63, 64, 65, 66, 67, 68, 72, 96 va 109
chiém ty 18 9,90%. Dbi voi doan mdi 31F5
su khuéch dai DNA cho san phém dat
90,09% voi kich thudc phan tir cia san
pham PCR la 2.2kb (khoéng thom) va
1,2kb (thom). Phan tich tan sé alen trén
cac dong lai BCoF, tir t6 hop lai
OM2517/0OM3536 cho da hinh ghi nhén
trén két qua cho thiy cdy mang kiéu bing
hinh khong thom chiém téi 78/111 cay
(70,27%) va kiéu bang hinh thom chiém
20/111 cay (18,01%); cac cdy di hop tir
khong nhiéu c6 2/111 cay gom cay sb 67
va 105 chiém ty 1¢ 1,80%. Nhu vdy, qua
danh gia trén dong rudng két hop véi sang
loc PCR véi hai chi thi 25D10 va 31F5
trén quan thé hoi giao BC2F> tir t hop lai
OM2517/0M3536, di chon dwgc 31 ca
thé mang gen mui thom. Céac ca thé nay
déu biéu hién gen thom khi duoc khuéch
dai bang 2 chi thi khac nhau la 25D10 va
31F5. Piéu nay ching té cac ca thé trén co
kha nang mang gen mui thom.

6. So sanh kiéu gen va kiéu hinh trén 2
chi thi phan tir 25D10 va 31F5 trén quan
thé hdi giao BC:F, clia t6 hop lai
OM2517/0M3536

Qua danh gia cac chi thi phan ta 25D10
va 31F5, két qua cho thay cac chi thi phan tir
nay khuéch dai tot cac gen khong thom va
gen thom ghi nhin duoc tir quan thé con lai
dat 98,19% d6i v6i chi thi 25D10 va 90,09%
d6i voi chi thi 31F5. So sanh kiéu gen va
kiéu hinh trén 2 chi thi phan tir 25D10 va
31F5 trén quan thé hoi giao BCoF> cua td
hop lai OM2517/OM3536 két qua tring
nhau kha cao udc doan thom dat 75%.
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Béng 1. So sanh kiéu gen va kiéu hinh trén quan thé BC2F; ciia t6 hop lai
OM2517/0OM3536 sau khi danh gia bang 2 chi thi phéan ta 25D10 va 31F5

) . . Sbé ca thé mang kiéu gen . .
Chi thj | S6 ca thé mang kiéeu mui thom lua Uéc doan
phan tr | hinh mui thom laa thom (%)
Mui thom | Khéng thom Di hop Chwa xac dinh
25D10 15 20 78 11 2 75
31F5 15 20 78 2 11 75

Nhu vay 2 chi thi 25D10 va 31F5 co
kha ning nhan biét gen mui thom tét va s&
14 nhitng chi thi mé&i bd sung vao bo suu tap
cac chi thi da co6 trudc day duoc st dung
trong cic chuong trinh chon gidng lta cé
mui thom.

7. Sw lién két mui thom véi dong BCsF2
v&i 48 cdy mang gen mui thom trén to
hop lai hoi giao OM2517/0M3536

25

=0

RG26FB 70.2—|
SPE 752
3F576.6—
25010 776
RM22382.0

TS

RM3754 107 .2
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Tiép tuc danh gia véi 8 chi thi mang

gen thom doc trén nhiém sic thé s 8

(RM15224, RM547220, RG28FL-RB,

SP6, 31F5, 25D10, RM223, RM3754) tiép

tuc chon loc ghi nhan véi phﬁn mém GGT
L1

2.0

-== “
wwwwwwwwwwwwwwwwwwwwwwwwwwwwww
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
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M0 wd ol vE

Hinh 4: Tan s6 alen cdc cdy thom va khong thom cua BC3F; phan tich bang kiéu gen
(GGT): Mau do (thé hién alen khong thom), mau xanh (alen thom) va mau xanh ngoc
(alen di hop ti).

Nghién ctru nay cho thdy c6 thé gin
mot gen chinh voi mui thom gilra céc
flanking marker. Ngoai ra, 1 QTLs duogc
xac dinh c¢6 anh hudng nhiéu dén d6 manh
ctia hwong thom trén gidng lua. Mic du

nhitng ban ¢ QTL c6 y nghia khong cao
ddi vé6i RM223, duoc thé hién béng su
phan ly bién di anh huéng manh dén sy
phat hién QTL nhung khong dwa dén
nhitng phat hién sai. Piéu d6 ciing dugc
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khing dinh riang 2-acetyl-1-pyrroline
(AcPy) la thanh phan chinh ctia mui thom
0 gao. Khi d6 AcPy va Aroma da tuong
quan hoan toan véi nhau va lap ban d6 &
cing locus. Chiéu dai ban dd cua
chromosome s6 8 dugc diéu chinh vé su
phan biét bién di (1 10cM) thi phu hop tot
voi tim thay trong ban do di truyén trén
nhiém sic thé sb 8 la 124,8cM. Mot sb
dong gip nhiéu khé khin dé danh gia
huong thom boi phuong phap kiéu hinh
rat nhay cam. Piéu nay c6 thé 1a do cac
thong s6 khac nhau anh huéong dén sb
lugng ctia AcPy trong 14 hodc hat. Mot
yéu t6 quan trong 1a nhiét d6 trong nha
kinh (do tinh chat dé bay hoi cta AcPy),
d6 tudi cua cac 14 trén cay (1a non thom
hon nhitng 14 gia), mot s6 hop chat dé bay
hoi dugc biét dén c6 thé hinh thanh cac
huong liéu khac anh hudng tdi AcPy lam
cho phan tich nhay cam khé khan hon
(Petrov va ctv, 1995).

IV. KET LUAN VA BE NGHI
1. Két luan

Khai thac thanh cong thu vién BAC
nhim dong héa ving chta gen quy dinh
mui thom, ba chi thi phan to RM223,
RG28FL-RB, SP6 da thanh loc duoc 36
dong BAC trong tong s 220 dong BAC
chay phan tich cho mdi chi thi. Kiém tra
mdi tuong quan v4i gen mui thom céac chi
thi RM223, RG28FL-RB va SP6 lién két
voi gen mui thom véi khoang cach di
truyén 8,5cM & chi thi RM233, 1,1cM véi
SP6 va 4,3cM dbi véi RG28FL-RB.

Ung dung 2 chi thi phan tar 25D10 va
31F5 trong chon loc dong mang gen mui
thom di chon dugc 31 ca thé mang gen mui
thom tir quan thé hdi giao BC2F; cua to hop
lai OM2517/0OM3536.
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2. bé nghi

Khai thac nguon vat liéu trong ngan
hang gen cdy laa dé tao dugc giéng lua cao
san c¢6 gao thom nho két hop phuong phap
chon giéng truyén thong va chon giéng nho
chi thi phan tir. Tiép tuc phét trién va danh
gia mui thom cta cac ca thé con lai tir t6
hop lai OM2517/OM3536 va t6 hop khéc
1am co s cho viée tao gidng méi sau nay.
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