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PHAN TICH DI TRUYEN TE BAO VA DI TRUYEN TE BAO PHAN TU PE
XAC PINH NGUON GOC THE NHIEM SAC CUA CAY LAI TU NHIEN GIUA
CAC LOAI TRONG CHI KHOAI MON COLOCASIA (ARACEAE)

Hién tugng lai tu nhién giita loai khoai mon
va loai doc mung trong chi Khoai mon
Colocasia da dugc chung to6i phat hién dua trén
cac nghién ctru bién di dién di isozym [5]. Tuy
nhién, nguén géc cta thé nhiém sac (TNS) trong
t€ bao cay lai nay van chua dugc xac dinh.

Lai tai chdé bo gien nhan (genomic in situ
hybridization, GISH) 1a mét k¥ thuat xac dinh vi
tri trén TNS trinh tv ADN b6 sung vdi trinh tu
ctia mau do ADN da dugc danh dau. Ky thuat
GISH da dugc tng dung thanh cong trong nhiéu
nghién cttu dé x4c dinh ngudn géc cia TNS
trong c4c cay lai khac loai, kiém tra nguén goc
clia cdc thé nhi boi tu nhién hoic kiém tra su
xudt hién nhitng bién di trong cidc gendm v.v..
[1,4,10].

Trong bai bdo nay, ching téi bdo cdo két
qua phan tich di truyén t€ bao va di truyén t&
bao phan tir ¢6 thé gidp xac dinh nguén goc cla
TNS cta cay lai tu nhién khac loai trong chi
Colocasia. Cic cay lai tu nhién nay da duoc
chung toi phat hién qua nghién ctru bién di dién
di isozym va da cong bo trong bai bao trudc [5].

1. PHUONG PHAP NGHIEN CUU

1. Vat liéu

Cay khoai mon Colocasia esculenta (L.)
Schott va cay doc mung Colocasia gigantea
(BL.) Hook f. thudc chi Khoai mén (Colocasia),
ho Rdy (Araceae) di dugc dung dé chiét tich
ADN t6ng so. Lai tai chd ADN bo gien dugc
tién hanh trén tiéu ban TNS lam tir dinh ré cta
cay C81126 va cay C81114-nhiing cay dugc gia
dinh 12 cay lai tu nhién gilta khoai mon va doc
mung bdi ching mang diac trung phd dién di
isdzym cua ca khoai mon va doc mung [5].
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2. Phuong phap

Quan sat hinh thai va dém s6 luong TNS
trong ky gitta cua t€ bao dinh ré tién hanh nhu
mo ta trong bdo cdo trudc [3]. Quan sat TNS
trong giam phan duogc tién hanh trén céc t€ bao
me cta hat phan lay tir hoa con non va dugc
nhudém bang 2% oxéin axétic trong 5 phit. Do
hitu thu cta hat phan da dugc tinh toan dua trén
tieu ban nhuom hat phan bang cacmin axétic.
Hat phan hitu thu ¢6 dang hinh cau va nhuém
mau do dam.

Tiéu ban TNS st dung dé tién hanh lai ADN
duogc chuédn bi theo phuong phdp tiéu ban kinh
phét. RE ¢6 dinh sau khi da ngam rtra khoang 10
phit trong nudc cat dugc thily phan bang G trong
dung dich enzym (2% (w/v) xenlulaza (Onozuka
R-10) va 2% (w/v) pectinaza (Sigma) hoa tan
trong dém 0,1 M natri xitrat, pH 4,9) khoang
mot gio tai nhiét do 37°C. Loai bo vach t&€ bao
bang ly tam va rira bang dung dich ¢6 dinh méi
(3 con : 1 axétic). Dich huyén phu t€ bao duogc
nho 1én lam kinh sach va lam kho tu nhién. Cac
tieu ban dugc gitt trong ti -20°C cho dén khi
tién hanh lai.

ADN téng s6 clia khoai mon va doc mung
dugc chiét tach tir 1a tuoi trong dém CTAB [9]
c6 thay déi nho. Mau do ADN duogc danh dau
biang digoxigenin-high prime (DIG-High
Prime). Phat hién ADN déanh dau DIG béng
anti-digoxigenin-AP.

GISH da duoc tién hanh theo Murata (1992)
[3] cb cai tién. X 1y tiéu ban TNS trong 2 X
SSC chia 100 pg/ml RNaza tai 37°C trong 1 gio.
Rira tiéu ban 2 1an biang 2 x SSC tai nhiét do
phong. Khir nuéc bang ngam lan luot qua cac
dung dich cé6n (70°, 85° 99,5°) trong 5 phiit d6i
v6i moéi loai. Hon hgp dung dich lai chda
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50%(v/v) phécmamit, 10% (v/v) dextran sunfat,
2 % SSC, 20 ng/pl ADN ctia khoai mon hoac doc
ming da ddnh dau bang digoxigenin va 400
ng/Ul ADN khong danh dau ctia doc mung hoac
khoai mon.

30 ul hon hop dung dich lai da dugc nho 1én
trén moéi tieu ban TNS, day lamen va gan kin
bing keo. Tiéu ban sau d6 dugc dat trén dia
néng 92~94°C trong 3 phit dé lam bién tinh
ADN. U tiéu ban trong hop giit 4m tai 37°C
trong 16~18 git dé thuc hién lai ADN-ADN. G&
bo lamen bang 2 x SSC va rira tiéu ban trong
dung dich 2 x SSC 50% phdécmamit tai 37°C
trong 10 phut, 2 x SSC tai 37°C trong 10 phut va
2 lan trong 2 x SSC tai nhiét d6 phong.

ADN danh dau DIG dugc phat hién bang G
titu ban trong anti-digoxigenin-AP mot gio
trong hop giit 4m 37°C. Rita tiéu ban 4 lan (5
phdt/lan) trong dung dich 2 x SSC/0,05% Tween
20 tai nhiét do phong. Cac vi tri lai v6i mau do
danh diu DIG dugc phat hién sau khi u tiéu ban
trong dung dich chita NBT/X-phStphat mot gio
tai 37°C.

TNS duoc nhuém phu bing 4',6 diamidino-
2-phenyliodol (DAPI, 2pg/ml). Cac TNS nhuém
DAPI hoac NBT/X-photphat s& dugc chup anh
bang phim 400 ASA/ISO (Fuji super HG) du6i
kinh hién vi quang hoc va kinh hién vi huynh
quang c6 kinh loc UV. Cic nghién ctru dugc
ti€n hanh tai phong Di truyén t€ bao va chon
giong thuc vat, khoa Nong nghiép, truong dai
hoc Téng hgp Okayama, Nhat Ban.

II. KET QUA VA THAO LUAN

Céac cay C81126 va C81114 dugc gia dinh la
nhitng cdy lai tu nhién gilta loai khoai moén C.
esculenta va loai doc mung C. gigantea dua trén
két qua phan tich dién di isé6zym [5].

V¢ hinh thdi, cay lai cé than va la giong véi
cac cady mon khac da st dung trong nghién citu
bién di isozym [4], hinh 1A.

S6 luong TNS cua ca hai loai khoai mon va
doc ming da dugc bdo céo trong nhi€u cong
trinh [ 2, 7]. Theo cac bdo cdo nay thi ca hai loai
déu c¢6 cac dang boi TNS 2n = 28 va 42 TNS.
Trong nghién ctu nay, s6 lugng TNS cua cac
cay da dung lam vat liéu nghién ctu déu c6 s6
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luong TNS 2n = 28 (hinh 1C, 1D va 1E).

Phan tich kiéu nhan cho thdy cdc TNS trong
nhan t€ bao cta khoai mon c¢6 kich thudce 16n hon
TNS cua doc ming. Chiéu dai TNS nam trong
khoang 1,92 pm~3,75 pum d6i v6i khoai mon va
1,72 um~3,27 pm & doc mung. Ca hai loai déu c6
mot cap TNS ¢6 thé kém, nhung cap TNS nay &
khoai mon 1a cap TNS c6 tam léch giita con & doc
mung la cap NST c6 tam léch mit (r > 3,0, hinh
2). Cap thé kém trong nhan t& bo ctia khoai mon
ciing 16n hon nhiéu so véi thé kém clia doc miing
(hinh 1C va 1D). Mac ddu, c4c vat liéu dé phan
tich kiéu nhan ctia khoai mon va doc mung c6 thé
khong phai la b6 me da truc ti€p tao ra cay lai
C81126 va C81114, ching duoc 14y rat ngau
nhién trong céac ciy cung duoc thu thap & Népan,
nhung kich thudc ctia cap thé kém trong nhéan cla
t€ bao cay lai (hinh 1E) cho thdy mot thé kém c6
kich thudc 16n, thé kém con lai c6 kich thuée bé.
Chiéu dai cia TNS ndm trong khoang 1,75~3,82
pm. Két qua quan sat nay phan dodn ngudn goc
khac nhau ctia cdc TNS nay trong t€ bao cua cay
lai.

Vi s0 t€ bao me cua hat phan dugc quan sat
TNS giam phan trong nghién cttu nay con qua it
(chi 4 t& bao) dé c6 thé rit ra két luan c6 ¥ nghia
vé s0 cap TNS tuong dong trong t€ bao cay lai,
nhung cidc quan st trong cdc t€ bao nay cho
thay c6 tir 1-3 cap ludng tri (bivalent), s6 con lai
la cac don tri. Sy bat binh thuong trong giam
phan nay c6 I€ da 1a nguyén nhan dua dén su bat
thu ctia hau hét cic t€ bao cta hat phan. Ty 1
hat phéan hitu thu cta cay lai C81126 vao khoang
1 % (hinh 1B).

Lai ADN: ADN téng s6 ctia khoai mon va
doc mung da chiét tich tir 1a tuoi cho thay du
sach dé tién hanh lai. Pdnh d4u DIG tao miu do
dugc tién hanh do6i véi ADN cua ca 2 loai. Mot
thir nghiém kiém tra hiéu qua dédnh dau DIG va
xdc dinh diéu kién lai dugc tién hanh d6i voi
moi mot loai. Cac mau do ctia moi loai da duoc
lai trén tiéu ban TNS cuta chinh loai d6. TNS cta
t€ bao doc ming da duoc lai bing mau do la
ADN bo gien cua doc ming déanh ddu bang DIG
(hinh 1F). Két qua quan sat cho thay ca 28 TNS
trong t&€ bao déu xay ra hién tugng lai. Tir két
qua d6, cho phép phan dodn ca ADN danh diu
va cdc diéu kién trong quy trinh 1a phu hop dé
tién hanh lai kiém tra nguén goc ctia TNS cua
cay lai.



Hinh 1. A) Cay lai (C81126), B) Hat phin ctia C81126, C) TNS cuia C. esculenta véi 1 cip thé kem
16n, D) TNS cta C. gigantea vé6i cap thé kém bé, E) TNS ctia C81126 v6i mot thé kém 16n va mot
thé kém bé, F) TNS cua C. gigantea lai v6i mau do ADN chinh n6é dugc dénh ddu bang DIG, G va
H: TNS cua C81126 dugc lai v6i ADN cua C.gigantea danh dau DIG (G: 14 TNS lai quan sét thay
dudi kinh hién vi quang hoc va H: cdc TNS khong lai quan sét thay duéi kinh hién vi huynh quang).
D4u — : thé kém c6 nguén goc tir C. esculenta. =: thé kém c6 nguon goc tir C. gigantea. =>: TNS
khong lai véi ADN danh dau DIG.
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Hinh 2. Ty 1¢ cdnh TNS trong kiéu nhan ctia C. esculenta va cta C. gigantea

Hén hop dung dich lai chida 20 ng/ul ADN
cta doc mung ddnh dau bang DIG va ADN clia
khoai mon khong danh dau (ty 1 1:20) da duoc
lai trén tiéu ban TNS cua C81126. K&t qua quan
sat cho thay 14 TNS nhuém mau xanh dam va 5
TNS khac nhuoém mau rat nhat (hinh 1G). Khi
tieu ban nay dugc quan sit dusi kinh hién vi
huynh quang, cic TNS von khong nhin thdy
dudi kinh hién vi quang hoc da c6 thé quan sét
thdy duéi kinh hién vi huynh quang. Trong 14
TNS nhudém mau huynh quang, c6 9 TNS phat
quang rat ro (hinh 1H). Két qua nay cho thay 14
TNS bit mau dam nhin thdy dudi kinh hién vi
quang hoc 1a NST c6 nguén goc tir doc mung
mang trinh ty bé sung v6i ADN cta doc mlng
danh dau DIG. Cac TNS nhin thady dudi kinh
hién vi huynh quang c6 nguén goc tir khoai mon
khong mang trinh tu bé sung v6i ADN mau do
ctia doc mung. Trong mdt phép lai ti€n hanh
trén mot tiéu ban khac, hon hop ADN mau do 1a
ADN cua khoai mon danh diau DIG véi ADN
khong danh diu ctia doc mung (1:20) da cho két
qua tuong tu. Cac TNS nhuoém mau xanh dam
cho thdy hién tuong lai da xay ra. TNS xay ra su
lai mang trinh tu bo sung v6i miu do ADN cua
khoai mon danh dau bang DIG. TNS khong lai
quan sit thay duéi kinh hién vi huynh quang.

Prana (1984), Okada va Hambali (1989) da
bdo cdo vé tan sO hinh thanh cap TNS trong
giam phan & cay lai giita khoai mon va doc
mung do ho tao ra. Theo bdo cdo clia Okada va
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Hambali (1989) thi s6 cap ludng tri hinh thanh
trong giam phan & t€ bao me cua hat phan tu
0~3, s6 don tri tr 21~28, dong thoi cling ghi
nhan vé su hién dién clia mot cap thé kem c6
kich thudc khong nhu nhau trong t€ bao cta cay
lai [6, 8]. K&t qua quan sat trong nghién ctu
nay cling tring hgp v6i nhitng nhan xét trén.

Két qua lai ADN cho thdy ADN tdng s6 tir
mot loai b6 me ddnh d4u DIG c6 thé dugc dung
nhu 12 mot miu do cho lai tai chd dé phan biét
cac TNS dac trung loai trong t€ bao cuia cay lai.
14 trong s6 28 TNS quan sat thay trén tiéu ban
t€ bao dinh ré khi duoc lai v6i ADN cua khoai
mon hodc ADN clia doc mung ddnh d4u béng
DIG cho phép khing dinh su ton tai ctia hai bo
don boi TNS cua ca hai loai nay trong t€ bao cay
lai C81126, va phuong phap lai tai chd GISH da
1a mot phuong phap hitu hiéu cho phép xac dinh
nguon goc cua TNS cua cay lai ty nhién trong
chi Colocasia.

Phat hién hién tuong lai tu nhién trong chi
Colocasia dua trén cac nghién citu da hinh bién
di dién di isozym [5] va két qua phan tich di
truyén té€ bao va di truyén t€ bao phan tir cho
phép xac dinh ngudn goc ctia TNS clia cay lai tu
nhién trong nghién ctu nay s€ cé y nghia quan
trong dé phan loai mot cdch chinh xdc & muc
du6i loai, cai tién giong khoai mon, nghién ciu
su da dang cua cac giong khoai mon va su ti€n
hoéa trong chi Colocasia.
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IDENTIFICATION OF THE PARENTAL ORIGIN OF THE CHROMOSOMES
IN THE NATURAL INTERSPECIFIC HYBRIDS IN COLOCASIA USING
CYTOGENETIC AND MOLECULAR CYTOGENETIC TECHNIQUES

NGUYEN XUAN VIET

SUMMARY

Two species of the genus Colocasia, C. esculenta and C. gigantea, can be hybridized, but data on the
extent of the hybridization under natural conditions are not available to date.

In the previous paper, we have reported the investigation of the natural interspecific hybrids in the genus
Colocasia using isozymes [5].

The present study was carried out to identify the parental origin of the chromosomes in the natural
hybrids in Colocasia, using the cytogenetic and molecular cytogenetic techniques (GISH).

The cytogenetic analysis showed those natural interspecific hybrids having 28 chromosomes. The
chromosome size ranged from 1.72~3.75 pm and one satellite pair with different size. These mitotic
chromosome characters were consisted in the karyotypic characters of both C. esculenta and C. gigantea.

The multiunivalent observed in pollen mother cells of the hybrids and their pollen fertilizer was too
small indicated an abnormal in meiosis and suggested different chromosome origins in the hybrid cells.

The GISH using the DIG-labeled total DNA of one species as a probe and the non-labeled DNA of the
other species as a blocking DNA confirmed the origin of the chromosomes in the hybrids.

The investigation of the natural hybrids and the identification of the parental origin of the chromosomes
in these hybrids in our studies could provide useful information for the classification of taro varieties and the
research of their phylogenetic relationships.
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