Tap chi Khoa hoc Truong Pai hoc Can Tho

Phan B: Nong nghiép, Thity san va Cong nghé Sinh hoc: 40 (2015)(1): 1-7

Tap chi Khoa hoc Trudng Pai hoc Can Tho

W e i

Truting by boc o i

website: sj.ctu.edu.vn

CHON LOC DAU PHAN TU RAPD VA SSR NHAN DIEN DA DANG DI TRUYEN
CUA SAU GIONG LUA THOM O PONG BANG SONG CUU LONG

Pham Quang Nghia', Lam Thuy Giang', P T4n Khang' va Tran Nhan Diing'

! Vién Nghién ciru & Phat trién Cong nghé Sinh hoc, Truong Pai hoc Can Tho

Thoéng tin chung:
Ngay nhdn: 26/01/2015
Ngay chap nhan: 28/10/2015

Title:

Diversity of RAPD and SSR
markers of six fragrant rice
varieties in Mekong Delta

Ti{ khoa: )
Dau phdn tuw, da hinh,' khuéch
dai, lua thom, lua xuat khau

Keywords:

Amplify, fragrant rice, export
rice, molecular marker,
polymorphism

ABSTRACT

Muoi lam moi RAPD va bon moi SSR dwoc khao sdt trén sau giong lia
thom xudt khdau gom Jasmine, Tai Nguyén, Nang Thom, Huwong Bién,
Huong Viét, Huwong lai sita. Két qua ghi nhdn 13 moi cho két qua da hinh,
mét moi (Sn06) cho két qua don hinh va mét moi (OPW19) khéng khuéch
dai dwoc trong phan iing PCR. Tong sé bang lap lai ghi nhdn dwoe la 73
voi 64 bang da hinh (57,67%). S6 bang da hinh dao déng tir 2 dén 11 va
s6 bang trung binh trén méi moi la 5,21. Trong 13 moi da hinh, sdu moi
cho két qua tot nhat vé so lwong bang khuéch dai ciing nhu mire @6 da
hinh (trén 70%). Két qua PCR véi bon moi EAP, ESP, INSP va IFAP trén
6 mau liia mét lan nita givp khdng dinh kha ndang phan biét cdc mau lia
ciia cdc moi RAPD. Két qua nay cho thdy kha ndng vmg dung ciia cac diu
phdn tir RAPD va SSR trong viéc phan tich cdc loci kiém sodt tinh trang
mili thom ciia cdc giong hia.

TOM TAT

Six exported rice cultivars were studied employing 15 RAPD primers, in
which 13 revealed polymorphism, 1 (Sn06) was monomorphic and the rest
(OPW19) failed to show reaction. Of 73 reproducible bands amplified, 64
(57.67%) were polymorphic, ranging from 2 to 11 fragments with an
average of 5.21 bands per primer. Six out of 13 primers amplified a high
number of reproducible bands as well as exhibited over 70% of
polymorphic level. PCR results with 4 specific primers EAP, ESP, INSP,
IFAP using templates obtained from the 6 rice varieties helped to confirm
the ability of RAPD primers to differentiate between the rice varieties. The
results showed the applicability of the RAPD and SSR markers in the locus
analysis related to the fragrant characteristics of the rice varieties.

1 GIOI THIEU

gao tron do hinh dang cic hat gao khé giéng nhau.
Cac phuong phap danh gid cam quan mac du cho

Trong nhimng nim trd lai day, Viét Nam van la
nude ding thir hai vé xuat khiu gao sau Thai Lan.
Tuy nhién, trong 6 thang dau nim 2013, hoat dong
xuat khau nong san cua Viét Nam co chidu huéng
sut giam. Trudc khi xuat khau, dé phat hién gao
tron, c6 thé danh gia sy sai khac vé hinh dang bén
ngoai va do trong cua hat gao bang may kiém tra
d6 dong nhét. Tuy nhién, khé c6 thé phat hién duoc

két qua nhanh chong nhung lai chua thyc sy chinh
xéc. Diéu nay dat ra van dé can c6 mot quy trinh
kiém nghiém gao méi du tin cay, hiéu qua cao, phu
hop khoa hoc va diéu kién kinh té.

Ngay nay, cac k¥ thuét sinh hoc phan tir ap
dung trén cdy lua da tré nén phd bién va ngay cang
phat trién, dic biét trong linh vyc tmg dung cac chi
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thi phan tir (molecular marker) trong nghién ctru da
dang di truyén cta cac gidng lua. Trong hé thong
chi thi phan t& hién hanh, k¥ thuat RAPD (William
et al., 1990) 1a k¥ thuat don gian, cho két qua kha
tin cdy va c6 loi v& miat kinh t& hon ca. Nhiéu
nghién ctru ap dung k¥ thudt RAPD trén lua da
duoc tién hanh rong rdi véi cac muc dich khac
nhau bao gém phan tich da dang di truyén (Kiani,
2011), phat hién cac giéng lua lai (Hashemi ef al.,
2009) va phén bi¢t c4c loai lua thom khac nhau &
An Do (Choudhury et al., 2011). Tai Viét Nam,
viéc sir dung cac dau RAPD dé phan biét cac gidng
laa van chua duge 4p dung rong rai. Tuy nhién, tr
thanh coéng cua cac nghién ciru qudc té, tiém ning
ung dung ky thuat RAPD trong viéc phan biét cac
gidng ltia xudt khau 1a rat 1on. Do d6, d& tai duoc
thuc hién nham muc tiéu chon loc cac dau phan tur
RAPD hiéu qua trong viéc phat hién da dang di
truyén cia cac mau lta thom xuat khau.

2 PHUONG PHAP NGHIEN CUU
2.1 Phuwong tién
2.1.1 Vitliéu

Céc gibng laa duge khao sat bao gdm: Jasmine,
Tai Nguyén, Nang Thom, Huong Bién, Huong
Viét, Huong lai sira dugc cung cdp tir ngan hang
gen lua cia Vién Nghién ciru va Phat trién Cong
ngh¢ Sinh hoc.

2.1.2 Dia diém

Nghién ctu dugc thuc hién tai Phong thi
nghiém Sinh hoc Phan tr, Vién Nghién ciru va
Phat trién Cong nghé Sinh hoc, Truong Pai hoc
Can Tho.

2.2 Phwong phap

Chuén bi miu dé ly trich DNA: 16t gidy thdm
vao dia petri, thém vao it nudc vira du wot gidy
thdm, rai déu khoang 50 hat la vao dia va day nép
lai, 0 & nhiét do phong khoang 5-7 ngiy, thu miu
la ly trich DNA.

Ly trich DNA: theo quy trinh CTAB (Rogers
and Bendich, 1988) c6 hi¢u chinh va dugc tom tat
nhu sau: Khoang 1g 1a duoc nghién véi nito long
bang cdi va chay, chuyén phan bt vao tuyp 2,2 ml,
thém 1 ml dung dich trich va 50 pL SDS 10%.
Mau duge i & 65°C trong 30 phut, sau d6 ly tAm
13000 vong/phit trong 10 phut, chuyén 700 pL
phan trén vao tuyp mdi, thém mot luong twong
duong isopropanol, giit mau & -20°C trong 10 - 30
phat. Mau duoc ly tim 13000 vong/phit trong 10
phat, bo phan dung dich, hoa tan DNA trong
400 uL TE. Thém 400 uL CTAB vau ¢ 65°C trong
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15 phuat, thém 800 pL chloroform/isoamyalcohol
va dao déu, ly tim 13000 vong/phiit trong 5 phut.
Chuyén phan dung dich trong qua tuyp méi (tuyp
2,2 mL), sau d6 thém 1,4 mL ethanol 96% va u &
nhiét d§ phong trong 15 phut. Ly tim mau 13000
vong/phut trong 10 phut, sau d6 d6 bo phan trong
va rira phan ling v6i 400 pL ethanol 70%, lam kho
DNA va trir DNA trong 200 uL TE 0.1X.

Phan &rng PCR: phan trng PCR dugc thuc hién
v6i cac mdi RAPD gdm céc thanh phan sau: PCR
Buffer (NH;),SO; 10X, dNTPS 200 puM, mdi
RAPD 500 uM, Taq polymerase SU/uL, DNA 50-
60 ng. Chu ki nhiét nhu Bang 1.

Bang 1: Chu trinh nhiét ctia phidn tng RAPD
(William et al., 1990)

Cac budc cia phan rng

Nhiét do Thoi gian

Giai doan khoi dong 94°C 5 phut
Chu ky (45 chu ky)

Bién tinh 94°C 15 gidy
Gan moi 32°C - 39°C 15 giay
Kéo dai 72°C 1 phut
Giai doan két thiic 72°C 10 phut
Trit mau 4°C o0

Muoi cap mdi RAPD dugc st dung trong
nghién ctru dugc trinh bay trong Bang 2.

Bang 2: Trinh tw 15 mdi RAPD (William e al.,

1990)

A X s as Nhiét d¢ bat
Moi Trinh tw 5° -3 cip (Tw) (°C)
Al3 CAGCACCCAC 37,7
OPH13 GACGCCACAC 38,7
OPHI18 GAATCGGCCA 35,2
OPK14 CCCGCTACAC 36,9
OPK20 GTGTCGCGAG 38,5
OPS05 TTTGGGGCCT 37,0
OPS07 TCCGATGCTG 32,0
OPTO5 GGGTTTGGCA 35,8
OPT14 AATGCCGCAG 32,0
OPW19  CAAAGCGCTC 32,0
Sn06 GAGACGCACA 35,3
Sn06a GAGACGCACAA 37,5
Sn06g GAGACGCACAG 39,1
Sn06t GAGACGCACAT 37,1
SO15 TGGCGTCCTT 37,5

Phan ting PCR dugc thuc hién véi cac moi SSR
(EAP, ESP, IFAP, INSP) gém céc thanh phan sau:
PCR Buffer (NH4+)st4 5X,MgC12 25 mM,
dNTPS 200 pM, mdi SSR 0,24 pM mdi loai, Tag
polymerase 5U/uL, DNA 50-60 ng. Chu ky nhiét
nhu Bang 3.
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Bing 3: Chu trinh nhiét cia phan ang SSR

(Bradbury, 2005)
Ciéc buéc ciia phin ing  Nhiét d0 Thoi gian_
Giai doan khdi dong 95°C 3 phut
Chay chu ky (35 chu ky)
Bién tinh 95°C 30 gidy
Gan moi 58°C 30 gidy
Kéo dai 72°C 30 giay
Giai doan két thuc 72°C 5 phut
Trit mau 10°C oo

Bén mdi SSR duoc sir dung trong nghién ctru
duoc trinh bay trong Bang 4.

Bang 4: Trinh ty cia 4 mdi EAP, ESP, IFAP,
INSP

Moi Trinh tw 5’ — 3’

EAP AGTGCTTTACAAGTCCCGC

ESP TTGTTGGAGCTTGCTGATG

IFAP CAATGGAGCAGCTGAAATATATACC
INSP CTGGTAAAAAGATTATGGCTTCA

Pién di doc két qua: San phdm PCR duoc dién
di voi gel agarose 3% véi hiéu dién thé 50V trong
75 phut. Thang chuén 100 bp (Gene Ruler) duoc sir
dung dé uéc lwong kich thudc bang cta san pham.
Két qua dién di dwoc ghi nhan bang may doc gel
(BioRad) va hinh anh dugc phan tich bang phan
mém Quantity One 4.6.

Xir li 86 liéu: Cac bang thu dugc tir két qua
dién di RAPD dugc ma hoa thanh dang nhi phén 1
(d6i voi trudng hop bang xuit hién) va 0 (dbi véi
truong hop bang khong xuét hién) bang phan mém
PyElphl.4 (Pavel and Vasile, 2012). Hé s6 tuong
ddng Jaccard (Raimundo and Juan, 1996) duoc xac
dinh tr ma trén dir li€u dang nhi phan. Bang ma
hoéa duoc luu dudi dang file Excel (.xls) va chuyén
sang phan mém NTSYS v.2.1 (Rohlf, 2000) dé xur
ly. So d6 phan nhém (dendrogram) va ma tran
tuong dong duge xay dung boi phuong phap phan
tich similarity va SAHN- UPGMA (Unweighted
Pair Group Method with Arithmetic Average)
(Sokal and Michener, 1958).

3 KET QUA THAO LUAN

Thi nghiém thir nghiém 15 mdi RAPD trén 6
mau lta xuit khdu duge lap lai 2 14n nhim kiém tra
kha nang lap lai cua mdi RAPD (chi ¢6 cac bang
Xuét hién ¢ ca 2 1an dién di dugc ghi nhan). Trong
15 mdi sir dung, mdi OPW19 khong cho san phdm
khuéch dai & ca 2 1an lp lai nén khong dugc dua
vao phan tich két qua. San pham khuéch dai tao ra
tir 14 moi RAPD con lai dugc quan sat trén gel
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agarose 2%. Két qua phan tich dugc thé hién ¢

Béng 5.

Bing 5: Két quéi khuéch dai 14 mbi RAPD & 6
miu lia xuit khau

Tong sd S6 S6 biang Phan trim

Mai (*) bang bang don bang da
13p lai da hinh hinh hinh (%)

Al3 8 7 1 87,5
OPH13 12 11 1 91,7
OPHI18 8 6 2 75
OPK 14 2 2 0 100
OPK20 6 5 1 83,3
OSP05 2 2 0 100
OSP07 2 2 0 100
OPTO5 3 3 0 100
OPT14 2 2 0 100
Sn06 1 0 1 0
Sn06a 8 7 1 87,5
Sn06g 4 4 0 100
Sn06t 7 5 2 71,4
SO15 5 5 0 100
Tong 73 64 9 87,67
Trung binh 5,21 4,57 0,64 87,72

(*): moi OPW19 khéng dwoc phdn tich

Trong 14 mdi dugc phan tich, 13 mdi cho két
qué da hinh (mdi Sn06 khong da hinh). Tong cong
ghi nhan duoc 73 bang lap lai (reproducible band),
trong d6 c6 64 bang da hinh (87,67%) va 9 bang
don hinh (12,33%). Trong s6 cac moi da hinh, sd
luong bing da hinh cao nhat va thap nhat lan luot
la 11 (khuéch dai boi mdi OPHI3) va 2 bing
(khuéch dai boi cac mdi OPK14, OPS05, OPS07,
OPT14). Trong thi nghlem ndy, 5O bang trung binh
trén mdi moi va trén mbi mau lha 1an luot 1a 5,21
va 12,2. Két qua nay tuong tu voi két qua
nghién ciru cia Mansour va Solliman (2012) trén
sau gidng lta khang han véi trung binh 5,2 bing
mdi mdi.

3.1 Mbi OPK14, OPS05, OPS07, OPTO5,
OPT14, Sn06

Hau hét cac mdi nay déu khong khuéch dai
dugc DNA cta mau Nang Thom (trir moi OPTO5
va Sn06). Sy khac biét nay c6 thé giup du doan su
khac biét vé di truyén cia mdu Nang Thom véi cac
mau con lai. S6 lugng bang 1ap lai & cac mdi nay
chi tir mot dén ba bang va hau hét cac bang ghi
nhan déu la cac biang da hinh.

3.2 MdiAl3

V&i moi Al3, s mau cho san pham khuéch dai
la 100%. Mau Jasmine va Huong lai sita c6 cung
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s6 lugng ciing nhu vi tri cia cac bang (khong co
bing & vi tri 380bp). Trong 6 mau dugc khao sat,
mau Nang Thom c6 s6 bang khuéch dai it nhat.
Mau Tai Nguyén va Huong lai sita chii yéu c6 cac
bing giéng nhau, chi khac nhau & 2 bang véi kich
thudc khoang 400bp va 380bp. Trong 8 bing moi
A13 khuéch dai, bang 210bp kha mo & ca 2 lan lap
lai va bang 580bp la bang don hinh.

M 102 SR R S G

Hinh 1: Phé dién di (2 1dn lip lai) cic miu lua
véi moi A13
M: thang chudn 100bp; lane 1: Péi chitng dwong; lane 2:
Jasmine;  lane 3: Tai Nguyén, Zang 4: Nang Tho; lane
5: Huong lai sita; lane 6: Huong bién,; lane 7: Huong Viét

3.2.1 Méi OPHI3

Mbi OPHI3 cho san phdm khuéch dai & tit ca
cic mau véi 12 bang lap lai duoc ghi nhan (bang
280bp la bang don hinh). Day ciing l1a mdi c6 sO
luong bang 1ap lai cao nhét trong 14 mdi khao sat.
Véi moi ndy, mau Nang Thom (c6 hai bang) van
khéc biét trong sdu mau nghién ctru. Cac mau con
lai da ph?m ¢6 nhiéu diém chung vé sé lugng ciing
nhu vi tri bang (chi khdc nhau tir mot dén bon
bang). Trong d6 c6 thé ké dén miu Huong 1ai sira
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va Thom bién (khac nhau & vi tri 400bp), miu
Jasmine va Thom bién (khic nhau ¢ hai bing co
kich thudc 1200bp va 750bp). Cac miu nay c6 thé
¢6 quan hé di truyén gan nhau va khac véi mau
Nang Thom.

Hinh 2: Phé di¢n di (2 1an Iip lai) cic mAu lia
v6i mdi OPH13

M: thang chudn 100bp, lane 1: Di chimg dirong; lane
2: Jasmine;lane 3: Tai Nguyén, lane 4: Nang Thom,
lane 5: Huong lai sita; lane 6: Huong bién; lane 7:
Huong Viét

3.2.2 Moéi OPHIS

Moi OPHI8 khuéch dai dugc 100% sb san
phim véi 1 bang duy nhét dwoc ghi nhan & vi tri
300bp & mau Thom bién. Trir mau Thom bién, cac
mau con lai déu c6 khoang tir 4 dén 5 bang. Mau
Jasmine va Huong lai sira khi dwoc khuéch dai
bang mbi OPH18 ciing thé hién phan 16n sy giéng
nhau vé s6 lugng va vi tri bang (khac nhau ¢ bing
khoang 1300bp va 890bp). C6 2 bang don hinh
dugc ghi nhan véi moi nay & vi tri voi kich thuée
khoang 700bp va 380bp.

1234567 M

1500 bp
-"l‘"”-
e 01 e b
s
[ o JE

Hinh 3: Phé dién di (2 1an I3p lai) cic miu laa véi mdi OPH18

M: thang chudn 100bp; lane 1: Péi chitng dirong; lane 2: Jasmine; lane 3: Tai Nguyén; lane 4: Nang Thom, lane 5:

Huong ldi sita; lane 6: Hirong bién; lane 7: Hirong Viét
3.2.3 Moi OPK20

 Két qua dién di cho thdy mdi OPK20
khuéch dai duoc tat ca cac mau véi 1 bang dor}
hinh c6 kich thudc khoang 690bp. Trong do, c6 thé

thdy rd mdi quan hé di truyén gin giita 2 mau
Thom bién va Huong Viét do 2 mau nay chi khac
nhau & bang véi kich thude 500bp. Mau Jasmine
va Nang Thom khic nhau & vi tri 1300bp va
380bp.
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1100 bp

380 bp
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690 bp

Hinh 4: Phé dién di (2 14n 13p lai) cic miu laa véi mdi OPK20

M: thang chudn 100bp; lane 1: Doi chitng dwong; lane 2: Jasmine; lane 3: Tai Nguyén; lane 4: Nang Thom, lane 5:

Huong ldi sita; lane 6: Hirong bién; lane 7: Hwong Viét
3.3 Mai Sn06a

Tét ca cac mau déu duoc khuéch dai boi mdi
Sn06a véi 1 bang don hinh dugc ghi nhan & vi tri
300bp. Dya trén RAPD profile thlét 1ap v6i mdi
nay, c6 the thdy phan 16n cac miu co quan hé di
truyén gan véi nhau. Mau Huong lai sita chi c6 su
khac biét véi mau Jasmine & bang 680bp va véi
mau Nang Thom & 2 bang 380bp va 270bp. Mau
Thom bién va Huong Viét ciing khac nhau & hai
bang 550bp va 200bp.

3.3.1 Moi Sn06g

S6 luong bang lap lai ghi nhan véi mdi Sn06g
tuong ddi it (4 bang). Tuy nhién, két qua dién di
v6i moi nay cho thiy sy gidng nhau ¢ 2 méu Thom
bién va Huong Viét (déu cing c6 3 bang véi kich
thude 900bp, 720bp va 500bp).

3.3.2 Moi Sn06t

Két qua phan tich véi mdi Sn06t cho thiy 2
mau Jasmine va Thom bién gin giéng nhau vé

quan hé di truyén. Dong thoi, 2 miu nay ciing co
nhiéu biang chung véi 2 miu Huong lai sita va
Huong Viét. C6 2 bang don hinh dugc ghi nhan
v6i kich thude 390bp va 190bp.

3.3.3 MoiSOI5

Ciing nhu mdi Sn06g, sé lwong bing lap lai
khuéch dai boi moi SO15 kha it (5 bang). Mau Tai
Nguyén va Thom bién khac nhau & bang 910bp.
Pong thoi, mdu Thom blén va Huong lai stra c6 50
luong va vi tri cdc bang gan gidng nhau. Nhu Vay,
3 mau nay c6 thé c6 tuong quan di truyén gan véi
nhau. Mau Nang Thom khuéch dai boi mdi SO15
chi c6 1 bang lap lai dugc ghi nhan. Co thé thay
clng véi cac két qua phén tich cac moi khac, mau
Nang Thom c6 thé c6 su khac biét di truyen 16n
véi cac mau con lai.

Nhin chung, trong 14 mdi dugc phén tich, A13
OPH13 OPH18 OPK20 Sn06a Sn06t 1a cac mdi da
hinh khuéch dai duoc sb luong 16n bang lip lai va
thé hién sy khac biét twong d6i 16 nét & cac mau.

Bang 6: Twong quan di truyen giira 6 miu gao xuét khéu

Jasmine Tai nguyén Nang thom Hwong lai  Thom bién  Huwong Viét

Jasmine 100% * * * * *
Tai nguyén 55.7% 100% * * * *
Nang thom 55.7% 42.9% 100% * * *
Huong lai 71.4% 64.3% 52.9% 100% * *
Thom bién 68.6% 67.1% 47.1% 68.6% 100% *
Huong Viét 34.3% 62.9% 51.4% 55.7% 70% 100%

Dua trén hé sé twong ddng Jaccard khi phan
tich RAPD profile, co thé thdy 2 miu Jasmine va
Huong 1ai ¢6 muc d6 twong dong di truyén 16n
nhét (71,4%). DPong thoi, khoang cach di truyén

gitta Tai nguyén va Nang thom 1a 16n nhat
(42,9%). Phan 16n cac mau khi dugc so sanh timg
cap ¢6 mirc d6 tuong quan di truyén nim trong
khoang 51,4% — 68,6%.
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580bp

355bp

257bp

Hinh 5: Phé dién di cac miu lda véi 4 moi EAP, ESP, INSP, IFAP

M: thang chudn 100bp; lane 1: Péi chitng dirong; lane 2: Jasmine; lane 3: Tai Nguyén; lane 4: Nang Thom; lane 5:

Huong ldi sita; lane 6: Huong bién; lane 7: Hirong Viét

Ung dung két qua nghién ctru cua Bradbury et
al. (2005) kiém tra gene qui dinh mui thom BAD2
trén 6 mau laa bang 4 mdi EAP, ESP, INSP, IFAP.
Trong d6, cap modi IFAP va ESP khuéch dai ving
gene thom véi kich thudc khoang 257bp, cip mdi
INSP va EAP khuéch dai ving gene khong thom
v6i kich thuée khoang 355bp, cap modi ESP va
EAP khuéch dai mot doan khoang 580bp dong vai
trd nhan t6 duong tinh & ca kiéu gene thom
(577bp) va kiéu gene khong thom (585bp). Nhu
vy, ddu BAD2 phat hién gene fgr & dang dong
hop vai 2 vach bang 580bp + 257bp, di hop vdi 3
vach bang 580bp + 355bp + 257bp va khong cé
gene fgr voi 2 vach bang 355bp + 580bp.

4 KET LUAN

Trong tong s6 muoi lim déu phan tt RAPD
duogc khao sat, mudi ba ddu RAPD (A13, OPHI13,
OPH18, OPK14, OPK20, OSP05, OSP07, OPTO05,
OPT14, Sn06a, Sn06g, Sn06t, SO15) cho théy co
thé sir dung dé tim sy khac biét di truyén giita cac
gidng lta. Két qua phan tich v6i cac diu phan tir
cho thiy bén gidng laa (Jasmine, Nang Thom,
Huong lai sita va Huong Viét) 1a cac gidng lua
thom. Két qua nay cho thay kha ning ing dung cua
cac dau phan tir RAPD va SSR trong viéc phan tich
cac loci quy dinh tinh trang mui thom cua lua
nhiam phuc vu cho cong tac lai tao mang tinh cong
nghé.
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