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UNG DUNG CUA CAC CAP MOI CHUYEN BIET DUA
TREN VUNG GEN BAD2 PE PHAT HIEN NHANH CAC
DONG LUA THOM

Tran Thi Xudn Mai*, Nguyén Thanh Tam?, Tran Thi Giang?,
Lé Viét Diing® va Ha Thanh Toan?!

ABSTRACT

For detection of fragrant genotyping in rice, we used primers based on a specific region of an
eight base pair deletion and three SNP’s in a gene of chromosome 8 which encodes a
putative betain aldehyde dehydrogenase 2 (BAD2). Using four primers within a single PCR
reaction allows identification between homozygous fragrant, homozygous non-fragrant and
heterozygous non-fragrant individuals in a population segregating for fragrance.

Primers ESP and IFAP amplify a 257 bp fragment DNA from a fragrant allele. Primers INSP
and EAP amplify a 355 bp fragment DNA from a non-fragrant allele. Therefore, these
specific primers are very useful for rapid detection of fragrance genotyping in rice varieties.
Keywords: Specific primer, BAD2 gene, Fragrant rice, PCR reaction

Title: Application of specific primers based on the BAD2 gene region for rapid
detection of fragrant rice varieties

TOM TAT

Pé phat hién kiéu gen lua thom, chung toi da sw dung cac doan moi dwoc thiét ké dua trén mot
viing chuyén biét cé su loai bo tdm cap bp va ba trinh tw chita sy da hinh thai cac nucleotid
don (SNP) gen ma hod cho enzime betain aldehyde dehydrogenase 2 (BAD2) nam trén
nhiém sdc thé thir 8. Viéc sir dung chung bon doan moi trong ciing mot phan ung PCR
cho phép nhdn dién giita cdc cd thé thom dong hop tir, khéng thom dong hop tir va
khong thom di hop tir trong mot quan thé con phan ly ciia liia thom.

Cdc doan moi ESP Vd, IFAP san sudt dwoc mot doan 257 bp tir mot alen thom. Cac doan moi
INSP va EAP da khuech dai dwoc mot doan 355 bp tir mot alen khong thom. Do do, cac doan
moi chuyén biét ndy rat hitu dung trong viéc phdt hién nhanh kiéu gen thom ¢ cdc giong l0a.
Tir khoa: Céc mai chuyén biét, gen BAD2, lia them, phan itng PCR

1 MO DAU
Lua 1a cay luong thuc dugc trong rong rii va l1a nguon thue pham chinh cho hon

mdt nira dan so trén thé gisi. Tuy nhién, chi mot phan rat nho cia cac loai gao chat
lugng cao duoc dua vao thi truong quc té.

Pong bang song Ctru Long cung tng hon 90% luong gao xuit khau ciia ca nude.
Tir nam 2001 dén nay san lugng gao xuat khau Viét Nam ludn ludn ting trudng va
gilt vitng vi tri thir hai trén thé gidi, nim 2005 lwong gao xuat khau dat murc cao
nhat tir trudc dén nay véi 5,204 triéu tan thu vé 1,399 ty USD. Tuy nhién trong

1 Vién NCPT Cong ngh¢ Sinh hoc
2Vién NCPT Dong bang song Ctru Long
3 Phong Hop tac Qubc Té
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cung chung loai gao xut khau, mic du gia gao Viét Nam cao hon Pakistan nhung
van luon luén thap hon Thai Lan.

Nhu ciu xuét khau cta gao c6 pham chat t6t ludn ludn cao hon gao loai thudng.
Bén canh do, viéc gia nhap vao WTO da budc chiing ta phai tim cach nang cao
chét lugng san phém dé c6 thé canh tranh duoc v6i cac nude khac trong khu vuc
va trén toan thé gidi. Nhung cac giéng lta chat lugng cao, dic biét 1a lua thom déu
rat kho san xuét vi d& nhi®m sau bénh, ning suat thap hoic khong 6n dinh so véi
cac gidng lta loai thuong, ly do nay déd lam cho cac nong dan khong médn ma trong
viéc san xudt cac giong lua thom va dan dén dién tich trong laa thom ngdy cang bi
thu hep, ngoai ra mot s6 gidng lua thom do trong ¢ diéu kién khong thich hop cing
bi mat dan di mui thom hodc tham chi khong con mui thom nira. Pé co thé dap
ung dugc yéu cAu xuét khau gao, viéc chon loc lai céc glong laa thom c6 chat
lugng cao 1a nhu cau cap bach hién nay ¢ nudc ta.

Mot vai thanh phan hoa hoc lién quan dén mui thom ctia laa. Tuy nhién 2-acetyl-1-
pyrroline (2AP) duoc xem 1a thanh phan quan trong nhat anh hudng dén huong
thom cua céac loai lua thom phd bién nhu Jasmine hay Basmati (Lorieux et al.,
1996), 2AP duoc tim thiy trong tit ci cic bo phan cua ciy lda, ngoai trir ré
(Lorieux et al., 1996), va ndng d6 2AP ¢ loai lua thuong thap hon 100 lan so véi
lua thom (Grosch va Schieberle, 1997).

Gen thé hién tinh trang mui thom cua lua 1a mot gen 1an, gen nay bi mat di 8 cap
baz va c6 ba trinh ti cia su da hinh thai cac nucleotid don (SNP) nam trén exon
thtr 7 ctia nhiém sic thé thtt 8 ma hoa cho mot enzime duge cho 1a betain aldehyde
dehydrogenase 2 (BAD2) (Bradbury et al., 2005). Hién nay c6 rat nhiéu phuong
phéap duogc str dung dé danh gia do thom cua lta nhu phuong phap cam quan da va
dang duoc su dung dé tro gitp cho cac nha chon gidng trong viéc chon loc lua
thom, nhung co rat nhiéu han ché khi phai thr mui v6i mot s6 lugng 1on cac loai
mau (Bradbury et al., 2005). Cac phuong phap héa hoc phd bién lién quan dén
viéc nglri mui cua mo 1a hay hat laa sau khi dun nong trong nudc hodc cho phan
ung voi dung dich KOH hay I>-KI (Sood, 1978), khong co tinh chinh xac cao.
Phuong phap nhan dién 2AP bang sic ky khi ciing rat phd bién nhung céc thi
nghiém doi hoi phai sir dung mot s6 lwong 16n miu va mat nhidu thoi gian
(Lorieux et al., 1996; Widjaja et al., 1996).

Nhiéu marker phan t&r nhu SNPs, SSR lién két di truyén tinh trang mui thom va
duoc xem nhu 1a nhung marker co nhleu wu diém, st dung marker nay s& gilp
phat hién nhanh cac giong lua thom, tiét kiém thoi gian, khong tiéu tén nhiéu mau
thi nghiém va kha ré tién (Cordeiro et al., 2002). Tuy vy, phuong phap nay van
khong thé du doan tinh trang mui thom & murc chinh xac 100%.

Gan day, Bradbury et al., 2005, da thiét ké cac doan mdi rit chuyén bi¢t (ESP,
IFAP, INSP va EAP) dya trén su mat di 8 cap baz va ba trinh tu cua sy da hinh
thai cac nucleotid don (SNP) nam trén exon thir 7 clia gen mi hoa cho enzime
betain aldehyde dehydrogenase 2 (BAD2) (Hinh 1), cac cip moi ndy dugc sir dung
cung mot luc trong mdt phan ung PCR cho phép phén biét chinh xac gitra cac ca
thé thom dong hop tir (v&i san pham PCR gém hai band trong d6 ¢6 mot band kich
thugc 257bp dugc khuéch dai tir allen thom va mot band 577bp), khong thom
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ddng hop tir (Vi san pham PCR gom hai band trong d6 c6 mét band kich thudc
355bp duoc khuéch dai tir allen khong thom va mot band 585bp) va khéng thom di
hop tir (véi san pham PCR gom ba band, trong d6 cing hién dién ca hai doan
257bp cua allen thom va 355bp cua allen khéng thom va mét band 585bp). Trong
bai bao nay, chung t61 gidi thiéu sy img dung cua cac cap mdi ESP, IFAP, INSP va
EAP phdi hop v6i phuong phap trich nhanh DNA d3 gitp phat hién nhanh céc
dong lua thom dong hop tir.

EiP
E001  TACCAGGACT TGTTTGGAGE TTGCTGATGT GTGTARRGAG GTTGGTCTTC CTTCAGGTGT Khéngthom

E0E1  GCTALACATA GTGACTGGAT TAGGTTCTGA AGCCGGTGCT CCTTTGTCAT CACACCCTGG khidng thom

121 TGTAGACAAG GTACAGCTAT TCCTCCTGTA ATCATGTATA COCCATCAAT GHALATGATA khéing thom
B181  TTCCTCTCAA TACATGGTTT ATGTITTCTG TTAGGTTACA TTTACTGEGA GTTATGA AAC khéng thomn
INSP GETTECH TTTAC TEGEE GTTATGEAA AC Lim thom
B241  TOGTAAAAAG ATTATGOCTTCAGCTOC TOC TA TGS TTAAG GTTTGTTTCE MATTTCTGT khéng thomn
TGETATATAL .. ... .. TFCAGCTECTOC TATGGTTAAG Ll thorn
IF 2P
B301  GGATATTTTT TGTTCTCTTT CTACTAACTC TCTATTATCA ATTCTCARTG TTGTCCTTTT Khéng thom
B361  CTTTTAACTC CTTTACTTTT TAGAATTGTG ATCAAGACAD TTTGAGCATE ATTCTAGTAG Khéng thom
B421  CCAGTTCTAT CCTGTTTCTT ACCTTTTTAT GETTCGTCTT TICTTGAC AG CCTGTTTCAC Kihéng thom

E431 TEGAACTTGE TEGALLAAGT CCTATAGTGG TGTTTGATGA TGTTGATGTT GAALAAGGTA Khéngthem

B34l  CATGCCACTT GCTATGATTA ACTAATTCTG RAGTGCGGGA CTTTGTARAG CACTTARCTG Khéng them

EAP

Hinh 1: Trinh tw mét doan gen BAD2 niam trén nhiém sic thé thir 8 ciia hia

Ving exon thir 7 voi cac trinh ty duoc in nghiéng. Tai exon 7 co chira 3 SNP va mot doan 8 cap bp bi loai
bo doi voi lua thom, cac miii tén biéu thi cho cac vung bat cap voi DNA khuon cua primer

2 PHUONG TIEN VA PHUONG PHAP

2.1 Vat li¢u

22 mau lua, bao gom 20 giong lla dugc cung cap boi Vién Nghién Ciru Phat Trién
Pong Bang Song Ctru Long, 2 giéng lta duoc cung cap boi phong Di truyén Thuc
vat, bd mdn Khoa hoc Sinh hoc Ung dung, DPai hoc Brussel. Cac gidng lua nay
duoc cho nly mam va tréng & nha ludi cho dén khi 14 1Ga c6 chiéu dai khoang 10
cm thi duoc ding dé trich DNA.
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2.2 Cac doan mdi da sir dung

ESP 5 TTGTTTGGAGCTTGCTGATG 3’

IFAP 5 CATAGGAGCAGCTGAAATATATACC 3’
INSP 5 CTGGTAAAAAGATTATGGCTTCA 3’
EAP 5> AGTGCTTTACAAAGTCCCGC 3°

2.3 Phuong phap trich DNA

B6 gen DNA da duoc ly trich dua theo phuong phap cua Dellaporta et al., (1983).
Mot phuong phap trich nhanh DNA véi mot lwong rat nho mau 14 (khoang 10-
20mg) ciia Edwards et al., (1991) ciing da duoc st dung nhung c6 mot vai thay doi
nhu sau: M6 dugc nghién nhuyén trong ong tube 1.5ml, cho vao 400ul dung dich
trich (200mMTris HCI pH 7.5, 250mM NaCl, 25mM EDTA, 0.5% SDS), lic déu,
dé & nhiét do phong khoang 20 phut, ly tim & 13000rpm trong 2 phdt, lay phan
dung dich phia trén cho vao tube méi (khoang 300ul). Thém vao 300ul
Isopropanol, lac déu, dé ¢ nhiét &6 phong trong 2 phut. Ly tam 13000rpm trong 5
phat. Phan taa dugc 1am kho va hoa tan trong 50ul TE 1X. Trit mau DNA & 4°C.

2.4 Phan irng PCR

Phan tng PCR duogc thuc hién vé6i cac thanh phan nhu sau: 50-100ng DNA 14 lia,
2,5ul dung dich dém PCR 10X (c6 chira 3.0 mM MgCI2), 1ul dNTP cé 200 uM
mdi loai, 1l mdi mdi c6 ndng do 2uM, lunit cuia Taq DNA polymerase. Tong thé
tich trong mot phan tng 13 25ul. Phan tng khuéch dai dugc tién hanh & 95°C trong
3 phut, sau do lap lai 35 chu ky voi cac bude nhu sau: bién tinh & 95°C trong 10
gidy, bat cdp moi vao khuodn & 59°C trong 10 gidy, kéo dai ¢ 72°C trong 10 gidy.
Cudi cing phan tng duoc duy tri 72°C trong 5 phlt. San pham sau khi khuéch dai
dugc phan tich bing dién di gel agarose 2% trong dém TBE. PCR marker
(Novagen) di duoc st dung dé udc lugng kich thude doan san pham PCR.

3 KET QUA VA THAO LUAN
3.1 Sw dic hiéu ciia cac cip mdi ESP, IFAP, INSP va EAP

Pé kiém tra su dic hiéu caa cac cap moi, ching toi da thyc hién phuong phép PCR
Vi timg cap moi riéng 1& trong mot phan ng PCR. Qua phén tich cac doan band
dugc tach biét trén gel agarose, két qua cho thdy hai doan moi ESP va EAP bat cap
tai cac trinh ty chung cua ca hai giong lua thom va lta khong thom, cap modi nay
da khuéch dai mot doan 577 bp ddi vé6i laa thom va 585 bp ddi vé6i lha khong
thom. Hai doan moi ESP va IFAP san suat dugc mot doan 257 bp d6i voi cac dong
laa thom dong hop tir, trong khi hai doan moi INSP va EAP di khuéch dai duoc
mdt doan 355 bp d6i véi cac dong lua khong thom dong hop tir (Hinh 2).
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Hinh 2: San pham PCR dé kiém tra sy dic hiéu cia cac moi

Hinh 24 sit dung cdp méi ESP va EAP Giéng 1: thang chudn PCR (Novagen), giéng 2 va 4: band 577 bp ciia lia
thom, giéng 3 va 5: band 585 bp tir liia khéng thom,; Hinh 2B, giéng 6: thang chudn PCR (Novagen), giéng 7: band
355 bp tir liia khong thom sir dung cdp moi: ESP + IFAP, giéng 8: 577bp tir l0a thom véi cap moi ESP + EAP, giéng
9-10: 257 bp ciia hia thom véi cap moi INSP + EAP

3.2 Cai thién qui trinh PCR

Khi sir dung bén mdi chuyén biét néu trén trong cting mot phan tmg PCR, &p dung
chuong trinh chay PCR cuia Bradbury et al., 2005, san pham PCR duoc khuéch dai
rat yéu, dac biét 1a mau lua khong thom di hop tir khong san xuat duoc 03 band
dic trung, dé khic phuc diéu nay, ching t6i di c6 mot sb thay doi trong cac budc
ctia chuong trinh chay PCR (xem phan phuong phap), dong thoi bd sung thém
BSA nong d6 0.01 %, ting luong MgCl, 18n 3.0 mM cho mét phan tng 25pl. Két
qua cho thay san pham PCR d c6 cai thién tét hon (Hinh 3).

<+—— 585bp

<«—— 355bp
<« 257hp

Hinh 3: Su két hop cac doan méi trong mdt phan ng PCR san xuit cic doan band kich
thwoe khac nhau va dwoc phan biét ro rang qua dién di gel agarose 2%
Giéng 1: Thang chudn PCR (Novagen); giéng 2: Liia thom dong hop tir giong KDML, giéng 3: lGa khong thom dong
hop tir Nipponbare, giéng 4: hia khong thom di hop tir
Viéc sir dung phéi hop bon moi trong ciing mot phan tng PCR da gitip phan biét
rat rd cac ca thé laa thom dong hop tir (giéng 2, véi mot band 577 bp va mot band
257 bp), l0a khdng thom ddng hop tir (giéng 3, voi mot band 585 bp va mot band
355 bp), khong thom di hop tir, san xuat ba band, véi mot band 585bp va dic biét
ca hai doan 257 bp va 355 bp déu duogc san xuit cing mot lic (giéng 4).

3.3 Ung dung cac cip moi trong viéc phat hién kiéu gen thom ¢ lia

20 mau DNA laa cta Vién Nghién Ctru Phat Trién Pdng Bang Song Ciru Long
cung cap dugc dung trong thi nghiém nay. Két qua dugc thé hién trong Hinh 4 va
Bang 1:
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17 18 1920 21 22 23 24 25 2

—

Hinh 4: P6 nhay cia PCR trong phat hién 20 dong Ida

Band 585 bp va 577bp dai dién cho ddi chirng dwong ciia cd hai liia thom va khéng thom, band 257 bp dwoc khuéch
dai tir alen thom, band 355 bp ddp vmg cho lia khéng thom, néu c6 cd hai doan 257 bp va 355 bp diegce san xudt cing
mét lic chimng t6 d6 1a 1Ga khdng thom dj hop tiz. Giéng 1,6,va 16: Thang chudn PCR ciia Novagen, giéng 21: Pdi
chitng am (nuéc), cac giéng con lai xem chd thich cia bang 1

Bang 1: Két qua xac dinh tinh thom cia cac dong lta qua khuéch dai PCR

Gidng lua Thom dong hop tir  Khong thom dong ~ Khéng thom di
hop tir hop tir
1/ IR 28 (giéng 2) - + -
2/ IR 29 (giéng 3) - +
3/ Béc Phung (giéng 4) - + -
4/ Pokhali (giéng 5) - +
5/ Jasmine (giéng 7-8) +
6/ VND-95-20 (giéng 9) - + -
7/ KDML (giéng 10) + - -
8/ MTL 578 (giéng 11) + - -
9/ MTL 426 (giéng 12) + - -
10/ MTL 458 (giéng 13) + - -
11/ MTL 579 (giéng 14) +
12/ MTL 584 (giéng 15, 26) +
13/ MTL 495 (giéng 17)
14/ MTL 513 (giéng 18)
15/ MTL 514 (giéng 19)
16/ MTL 540 (giéng 20)
17/ MTL 548 (giéng 22)
18/ MTL 549 (giéng 23)
19/ MTL 555 (giéng 24)
20/ MTL 559 (giéng 25)
+ San phAm PCR c6 khuéch dai - San phidm PCR khéng khuéch dai

Phuong phép trich nhanh DNA duoc miéu ta boi Edwards et al., 1991, gifp tiét ki¢m
thoi gian dong thoi chi sir dung mot luong rat nhd DNA nhung van du dé thyc hién
thanh cong mot phan tmg PCR, co ban dya trén phuong phap nay nhung chung t61 c6
thay d6i mot vai budc dé lam qui trinh don gian hon va rt ngan thoi gian ly trich DNA

hon (xem phéan phuong phap) va lwong DNA van dat tiéu chuan cho su khao sat PCR
va ket qua cling cho phép phan biét giira cac dong ltia thom va khong thom.

+ + 4+ + + + + o+
1
1
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4 KET LUAN VA PE NGHI
4.1 Két luin

Gen qui dinh tinh trang mui thom cua lda la mot gen lan. Do d6 ¢ cay lda chi
khi nao c6 gen thom ddng hop tir thi hat lGa méi c6 mui thom. Céc cip mdi
ESP, IFAP, INSP va EAP c6 tinh chuyén biét rat cao va rat hiru dung dé phat
hién nhanh cac kiéu gen thom cua lua.

Viéc bo sung BSA dong thoi tang luong MgCl, d cai thién qui trinh chay PCR
Str dung phuong phép trich nhanh DNA két hop st dung cac cip mdi trong
cing mot phan tmg PCR gitp phét hién nhanh kiéu gen thom cua lda, giam chi
phi, rat ngin duoc thoi gian chon tao.

4.2 Pé nghi

Biang ‘phuong phap PCR cung véi viée su dung cac cap moi chuyén biét, chung ta
c6 thé xac dinh dugc dong lta thom dong hop tir ngay tir thé hé F2. Do d6, chung
ta co thé loai bo cac dong khong thom dong hop tir, hodc nhan dién 6 cac dong laa
c6 mang ca hai alen thom va alen khong thom (hay con goi la lta khong thom di
hop ttr). Viéc hoi nhap WTO sé& ¢ nhiéu loai gao thom cua Théai Lan, An D6 tran
vao Viét Nam, nén muc tiéu l6n dét ra cho Viét Nam la phai c6 thém nhiéu loai
gao thom ngon. Rut ngan thoi gian chon tao giéng laa chét luong cao 1a mot trong
nhitng van dé cip bach d01 voi cac nha chon giong hién nay, ung dung ky thuat
PCR va sit dung céac cip moi chuyén biét ndy can duoc phat trién rong rai.
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