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PHAN TiCH BIEN DI DI TRUY@N GIUA MI CAO SU (Manihot glaziovii Muel-
Arg) VA MOT SO GI()NG TRONG KHOAI Mi (Manihot esculenta Crantz)
BANG KY THUAT PCR-RAPD

Phan Ng6 Hoang va Bui Trang Viét
Trudng Pai hoc Khoa hoc Ty nhién — Pai hoc Quéc gia TP. H Chi Mmh
(Bai nhdn ngay 29 thdng 8 ndm 2003)

TOM TAT: Trong m@t bai bdo trudc ddy, sy vi ghép giita khoai mi (M.esculenta
Crantz) lam géc ghép va mi cao su (M. glaziovii Muel-Arg) lam canh ghép, s« dung hop t€ bao
trdn giita hai loai (sit dung PEG) dd dugc mé td. Trong bai bdo nay, ching téi gidi thich sy
bién dj di truyén gita mi cao su va 4 dong khoai mi bdng ky thudt PCR-RAPD véi 30 mdi nhédn
tao. DNA dugc ly trich tix mé seo dugc tao tix cdc ld mi cao su va 4 dong khoai mi in vitro 3-4
tudn tudi, trén méi truing MS co bé sung 2mg/l 2,4-D va 0,5mg/l BA.

Tir khod: Manihot esculenta, Manihot glaziovii, mb seo, PCR-RAPD, bién di di truyén.

M¢ ddu

Dé chitng minh cdc t€ bao chuyén gen hay d€ nghién citu sy phét sinh loai v méi lién hé
gilfa cdc loai trong gidong Manihot, ngudi ta thudng ding k¥ thuit “DNA fingerprinting” dé phin tich
cdc doan DNA. Vi ngoai 1€ & cdc cip sinh ddi hay cdc dong thyc vit gidng nhau, cdc bing chifa cic
doan DNA trong cdc bdn gel sau sy dién di c6 vi tri ddc biét d6i véi mbi cd thé (dong vit hay thuc
vit) (Kendrew 1994, Meyers 1995). Dua theo nguyén tic nay, RAPD la sy ting bdi cdc trinh ty DNA
chua biét nhd PCR, biing cdch diing cdc mdi ngiu nhién ngin, va sau d6 12 sy phin ly cdc doan DNA
nhd ky thuét dién di (Bdi Chi Bdu va Nguyén Thi Ngoc Lang, 1999, Williams et al. 1990).

Su ghép thin gilta khoai mi (Manihot esculenta Crantz) va mi cao su (Manihot glaziovii Muel-
Arg) dudc 4p dung phd bién & Indonesia (De Foresta et al. 1994). Trong mot cong trinh nghién citu
trudc day, ching tdi da thirc hién sy dung hdp va nudi cdy t&€ bao trdn 3 khoai mi vi mi cao su (Phan
Ngd Hoang va Bui Trang Viét 1997, Phan Ngé Hoang 1999). Mot van dé khé khin trong ky thuit
dung hgp t& bao tran 12 sy tuyé&n chon cdc sin phim dung hgp. Do d6, trong bai ndy, ching toi ding
k§ thuat PCR-RAPD dé€ phan tich su khdc biét gilta mi cao su v mot s& dong khoai mi.
Vit liéu va phuong phap
Vit liéu

Céc 14 khoai mi va mi cao su tif cdc ciy in vitro (bang 1):

Bang 1: Cdc dong khoai mi va mi cao su ¢6 ngudn gdc khdc nhau dudc sit dung trong thi nghiém.

Tén Ngudn géc Ky hiéu
Sin Nén co Tinh Hoa Binh 1
Khoai mi Cudng triu TP. H6 Chi Minh 2
Mi Cao su TP. H6 Chi Minh 3
Sdn xanh Tinh Vinh Phi 4
Sdn chudi vang Vién Khoa hoc K§ thuidt Nong nghiép Viét Nam 5

B6 30 mdi dugc sit dung trong PCR bao gdm cdc méi ngdn c6 10 nucleotid, dugc cung cip bi
Genset Oligos (Singapore):
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R1: 5’GGTGCGGGAAY’ R11: ’TCGTAACGGG? R21: 5’GTTGCGATCC?’
R2: 5’GTTTCGCTCC3’ R12: 5’ AGTTCCGGCA3Y’ R22: 5’CCACAGCAGT?
R3: 5’GTGCGTCTTT?’ R13: 5’GGGGAATTGGY R23: 5’CCGCATCTAC3
R4: 5’AAGAGCCCGT?’ R14: 5TCCCAATGGC3’ R24: 5 ATGGATCCCG3’
R5: 5’AACGCGCAAC3’ R15: 5’"TGGCATCGTC3’ R25: 5’GGACCCTTACY
R6: 5’CCCGTCAGCA3Z’ R16: 5 TAAGGGGGACY R26: S’TTTGCCCGGA3Z’
R7: TCCCAGCCATY R17: 5GCCAGCCTTTY R27: 5’GGAGGGTGTT¥
R8: 5’AACGGGTTCC?’ R18: 5’ACGTCATCCG3’ R28: 5’GTTGCCAGCC3’
R9: 5’TAGGCCTAGG3’ R19: 5GAGCTTGGCAY R29: 5’AAGCCTCGTC3’
R10: 5’GCCCCCTTTT® R20: 5’ACCCCCCTAAY’ R30: 5’GGGGGTCTTT?’
Phudng phdp

Su tao mo seo tit ld khoai mi

Céc 14 tiY céc cAy khoai mi vd mi cao su 3-4 tudn tudi trén méi trudng MS dugc cit r13i khdi
than va bd cudng, rach nhitng dudng ngang qua ving gin 14 va dat trén moi trudng MS (Murashige &
Skoog 1962) dugc 1am rdn bdi aga 5g/l, b8 sung 2,4-D 2mg/l va BA 0,5mg/l, sacaroz 30g/l. Céc méu
ciy dudc nudi trong t3i, & nhiét do 28 + 2°C, £m do 65 + 5%.
Ly trich DNA

Mo seo tir 14 khoai mi va mi cao su sau 3 tudn nudi cdy dudc diing dé ly trich DNA theo
Frederick ef al. (1992): 1g md seo dugc nghién trong 3ml dich trich (Tris-HCl 1M, pH7,4; EDTA 0,5M,
pH8; NaCl 5M va SDS 10%), ly tim & 14.000v/p trong 10 phit; thu dich ndi, b3 sung 1 phin thé tich
NaCl 5M va 2 phin thé tich etanol 90%, ly tdim & 14.000v/p trong 10 phit; thu cdn va cho vao Iml
etanol 70%, ly tim & 14.000v/p trong 10 phit. Thu cén, dé& kh6 tu nhién trong 2 gid, sau d6 hoa cin
nhe nhang trong 30pl nu6e 2 1dn cit. Dich trich DNA dugc x4c dinh néng d6 va d tinh sach nhd quang
phd k& Eppendorf & 260nm va 280nm.
Khuyéch dai DNA nho ky thudt PCR

Dung dich phan @ng 25pl gdm: 2,5pl dung dich dém 10X, 2ul MgCl, 25mM, 2,5ul dNTP,
0,45pl Tag-polymerase 5Unit, 1,8l moi, 2ul DNA khuén ¢6 ndng d6 50ng/ml va 13,65 nudc cit.
Ti€n trinh cla phin ¢ng nhu sau: bi€n tinh DNA & 95°C trong Sphut, ti€p sau 1a 30 chu ky, mdi chu k¥
gdm 3 giai doan: 95°C trong 30 gidy, 36°C trong 30 gidy, 72°C trong 30 gidy. Sau ciing dit dung dich
phan ing & 72°C trong 5 phut, va sin phdm dugc git 4°C (Rolfs et al. 1992, Charlieu 1992).
Di¢n di trén gel agrose
DNA trich tif md seo v sin phim cla phdn ing PCR dugc phan tich nhd sy dién di trén gel agarose
1,5%, v6i hién dién ciia thang DNA c6 khodng cdch cdc bing 1a 100bp (DNA ladder 100bp
Invitrogen). Bin dién di dudgc nhudm ethidium bromid va chup dnh duéi UV.

K&t qud
Su tao md seo ti ld khoai mi va mi cao su

MBb seo xuit hién tir cdc v&t ct va thdy dude bing mt thudng sau 2 tudn nudi cdy, tuong t
nhu sy tao md seo dugc thi'y & khoai tdy (L& Thi Thiy Tién va Bui Trang Viét 2000).
Néng djp DNA tit mé seo va dj tinh sach ciia dich trich

DNA dudc ly trich tiY md seo c6 ndng dd dao dong ti 77 d&€n 136ng/g md seo, do tinh sach
cia dich trich tir 1,7 - 1,9 (bdng 2).
Bang 2: Nong do va d tinh sach cia DNA dudc trich t¥ mo seo cdc dong khoai mi va mi cao su.

Ki hiéu Tén Néng d§ (ng/gTLT) P tinh sach (OD240/0D230)
1 Sdn Nén co 77,0225 1,91
2 Khoai ml Cudng triu 135,966 1,69
3 Mi cao su 116,793 1,78
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4 Sidn xanh 113,845 1,79
5 Sdn chudi vang 112,746 1,86

Trén di¢n di d5, DNA tif c4c miu déu cho 3 biing cd badn & khodng 500bp, 600bp va 1300bp.
Riéng (3), (4) va (5) c6 thém 1 bing & vi tri khodng 1200bp (dnh 1). V6i do tinh sach va mifc do
nguyén ven nhu vdy, DNA dugc diing cho PCR-RAPD.
Phén tich tinh da hinh ciia cdc dong khoai mi béi ky thudt PCR-RAPD

Trong s6 30 mdi dudc sit dung c6 17 mdi cho céc bing 15 rét trén bdng dién di (dnh 2-18).

Chiing t5i ddc biét chi y nhifng vi trf khdc biét sau ddy trén cdc dién di d8. P6i v6i R1, mi cao su (3)
c6 1 bang & vi tri khodng 2000bp, khéng & cdc dong khoai mi. P&i véi R3, (2), (4) va (5) ¢6 1 bing &
khodng 800bp, khdng c6 & (3) va (1); ngodi ra, (3) c6 mot bing & vi tri khodng 1400bp trong khi (1)
khéng c6. D8i vdi R4, (3) c6 1 biang & khodng 1200bp, khdng c6 & céc dong khoai mi. (4) va (5) c6 médt
bing & vi tri trudc 2072bp, (1) (2) va (3) khdng c6. P8i vdi RS, (3) c6 1 bing & khodng 600-700bp,
khéng c6 & cdc dong khoai mi. (4) va (5) c6 mdt bang & vi tri khodng 1000-1 100bp trong khi (1) va (2)
khong c6. DGi v6i R6, (3) c6 1 biing & vj tri trudc 2072bp, khdng c6 & céc dong khoai mi. B&i véi R7,
(3), (4) va (5) ¢6 1 bang & khodng 1100-1200bp, khdng c6 & (1) va (2). B6i v6i R13, (1) va (2) c6 1
bing & vi tri khodng 300-400bp, khdng c6 & (3), (4) va (5). P&i véi R15, (3) ¢6 1 bing & 400-500bp,
khdng c6 & cdc dong khoai mi. (1) va (2) c6 1 bing & 300-400bp, khéng c6 & (3), (4) va (5). D&i vdi
R16, (3) c6 1 bang & vi tri trudc 2072bp, khéng c6 & cdc ddong khoai mi. P6i véi R18, (3), (4) va (5) c6
2 bing & giira 1500-2072bp, khong cé & (1) va (2).

Thdo ludn
Trong céc nghién cifu di truyén va nhin dang thuc vit (plant identification), cdc chi thi phin
t nhy RFLP (restriction fragment length polymorphism) va isozym da dugc ding rdng rdi. Tuy nhién,
RFLP cin nhiéu thdi gian, mot lugng 16n DNA (2-10ug), cdc dd thich hop va cdc ddng vi phéng xa.
Phin tich cdc isoenzym doi héi cdc phdn Wng mau rdt phifc tap va chi gidi han trong mot s6 it vi tri
(Griffin & Griffin 1992). Gin diy hon, ngudi ta thudng ding chi thi RAPD (random amplified
polymorphic DNA) két hgp vdi PCR (polymerase chain reaction) d€ tao cic “DNA fingerprints” nhd
c4c mdi oligonucleotid ngdu nhién dugc tdng hgp nhin tao. Sy nhin dang thuc vit nhd RAPD thudng
dugc dung trong muc dich cp bing sdng ch&, xdc nhin ciy cha me trong lai tao, quin Iy ngén hang
gen, phin tich cdc bi€n di, phdt hién cdc vy ddnh cip bdn quyén... So v6i RFLP, RAPD it t6n kém,
nhanh hon, chi cAin mét lugng nhd DNA (0,5-50ng) va khdng dung cdc dbng vi phéng xa. Su da hinh
dudc quan sit nhd RAPD c6 thé do c4c dot bi€n diém, su xen, loai hay ddo; cdc RAPD thuding 14 cic
chi thi tr§i (dominant markers) va dugc di truyén theo ki€u Mendel don gidn (Griffin & Griffin 1992,
Meyers 1995). Trong cdc k&t qud dudc trinh bay, d€ phin biét mi cao su véi cic dong khoai mi, nhin
chung ta c6 thé wu tién si dung cdc mdi: R1, R3, R4, RS, R6, R7, R13, R15, R16 va R18. Mat khic, &
tat cd cdc mdi trén, sén xanh (4) va s&n chudi vang (5) cho c4c chi thj RAPD hiu nhyf gi&ng nhau hoin
toan.
M0 seo 1a vat li¢u dic bigt thich hgp dé ly trich DNA dd s& lugng ciing nhy d§ tinh sach cin
thi&t cho cdc nghién cifu so véi cdc vét liéu khdc nhy 14 hay thin cdy. Mi cao su va khoai mi rit d&
tao ra md seo tlf 14 cdy in vitro (do d6 khdng c6 vin dé thi€u vit ligu d€ ly trich), md seo it tiét
phenol va khdng chifa cdc sdc t6 nhw diép lyc t8... Tuy nhién, dé trdnh cc bién di c6 thé xéy ra trong
~qud trinh phdt sinh md seo trén cdc mdi trudng c6 chita mot auxin manh nhy 2,4-D, va d€ c6 két ludn
chinh x4c, sau sy nhin dang sd khdi sy khéc biét clia cdc ddi tugng khdc nhau ¥ DNA dudc ly trich tir
md seo, chiing ta cin ki€ém chitng két qui bling cdch so sdnh cdc DNA dugc ly trich tryc ti€p tir c4c cd
quan thuc vit.
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K&t ludn va dé xuit

Nhiing két qua dat dugc cho phép chiing ta c6 thé sit dung k§ thuit PCR-RAPD dé so khéi
phin biét mi cao su vdi cdc gidng trong khoai mi. Do d6, trong twdng lai, ching t6i s& si dung ky
thuit PCR-RAPD dé budc diu nhin dang cdc sin phim dung hgp tif mi cao su va cdc dong khoai mi.

L&i edm on: Cdc tdc gid chdn thanh cdm on TS. Nguyén Du Sanh (Truong PH. Khoa hoc Ty
nhién - PHQGHCM) va TS. Nguyén Thj Ngoc Hué (Vién KHKT Néng nghi¢p Viét Nam) da tdng cdc
vdt ligu thi nghiém; Phong thi nghigm Wellcome Trust Clinical Research Unit ( thudc Bénh vign Bénh
nhi¢t déi TP. HS Chi Minh) da tao diéu kign thu@n lgi d€ tién hanh thi nghigm.

A PRELIMINARY STUDY FOR THE ANALYSIS OF GENETIC VARIATION
BETWEEN MANIHOT GLAZIOVII MUEL-ARG AND SOME CULTIVARS OF
CASSAVA (M. ESCULENTA CRANTZ) USING PCR-RAPD

Phan Ngo Hoang, Bui Trang Viet
University of Natural Sciences — VietNam National University HoChiMinh City

ABSTRACT: In the previous papers, the micrograting in cassava (using nodal segments of
Manihot esculenta as stocks and M. glaziovii as scions), and the protoplast fusion between the two
species (using PEG) were described. In this paper, attempts were made to explain the genetic variation
between M. glaziovii and four cultivars of cassava, by using PCR-RAPD with thirty synthetic
oligonucleotide primers. DNA was extracted from calli. These calli were initiated from leaves taken
from 3-4 week-old in vitro plantlets of Manihot glaziovii and the four cultivars of Manihot esculenta, on
a MS basal medium supplemented with 2mg/l 2,4-D and 0,5mg/l BA.

Keywords: Manihot esculenta, Manihot glaziovii, calli, PCR-RAPD, genetic variation.
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Anh 1- 9: Dién di d8 chi sy phin tich DNA ciia cdc dong khoai mi va mi cao su. Anh 1: Dién di tryc
ti€p DNA. Anh 2-9: PCR-RAPD. Céc giéng: M, thang DNA; 1: sdn nén co, 2: khoai mi cuéng triu, 3:
mi cao su, 4: sin xanh, 5: sdn chudi vang.
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Anh 10-18: Dién di dd chi sy phan tich DNA cilia cdc dong khoai mi v mi cao su nhd PCR-RAPD.
Cic gi€ng: M, thang DNA; 1: sdn nén co, 2: khoai mi cuéng triu, 3: mi cao su, 4: s{n xanh, 5: sin
chudi vang.
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