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PANH GIA KHA NANG CHIU HAN VA TACH DONG GIEN MA HOA
PROTEIN DEHYDRIN (LEA-D11) CUA MOT SO GIONG PAU TUONG
[GLYCINE MAX (L.) MERRILL] PIA PHUONG MIEN NUI

bau tuong [Glycine max (L.) Merrill] 1a loai
cay trong chién luge clia nhiéu quoc gia trén thé
gi6i. Hat dau tuong c6 32 - 40% protein, 12 -
25% lipit, chita day du céc loai axit amin khong
thay thé va nhiéu loai vitamin (B1, B2, C, D, E,
K...) [7]. Cay dau tuong c6 thoi gian sinh truong
ngan, hé & ¢6 not san chita vi khuén c6 dinh
dam, vi thé cay dau tuong thudong dugc trong
luan canh véi Ida va ngo dé tang vu va cai tao
dat bac mau. O Viet Nam, cay dau tuong dugc
gieo trong & ca 7 ving nong nghiép trong ca
nudc. Ngudn giong dau tuong & nude ta hién
nay rat phong phu, bao gébm cac giong nhap noi,
giong lai tao, giong dot bién va tap doan cac
giong dia phuong. Cic giong dau tuong dia
phuong phé bién c6 ning suét thap, nhung lai c6
chat luong hat t6t va kha nang chong chiu véi
diéu kién ngoai canh bat loi. Pau tuong la cay
tuong doi min cam véi diéu kién ngoai canh va
thudoc vao nhém cay chiu han kém. Do vay,
ngoai muc dich chon giéng cé nang suat cao thi
viéc tuyén chon cdc giong dau tuong cé kiéu
gien chiu han ngay cang dugc quan tam nghién
ctu [9, 10, 12, 14]. Cho dén nay da c6 mot s6
cong trinh tap trung tim hiéu co s& hoa sinh va
sinh hoc phan tlr cia cdc dac tinh chong chiu
clia cay dau tuong, d6 la cdc nghién ciu su thay
déi ham lugng protein va axit amin prolin & thoi
diém truéc va sau khi cay bi han [5, 15, 17],
nghién ctu cdc nhém protein, enzim trong hat
ctia mot s6 giong dau tuong chiu néng, chiu han
khic nhau nhu protein du trit, proteaza, amylaza
[12]0 va dac biét 1a nhém protein chiu han LEA
(Late embryogieneis abundant) [4]. LEA la loai
protein duoc tdng hop véi s6 lugng 16n trong
giai doan cu6i ctia qué trinh hinh thanh phoi, né
la mot trong nhitng nhém protein quan trong
lien quan dén diéu kién mat nudc cla t€ bao.
Protein LEA giau axit amin wa nudc, khong
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chia cystein va trytophan, ¢6 viing xodn o va ¢c6
kha nang chiu nhiét [4, 13], ching thay thé vi tri
nuGe trong t€ bao va thuc hién cic chic nang
khac nhau, nhu c6 1ap ion, bdo vé protein mang
t€ bao, phan huy protein bién tinh va diéu chinh
dp sudt tham thau. Ngoai ra LEA khong nhiing
diéu chinh qué trinh mat nudc sinh 1i khi hat
chin, ma con han ché su mat nudc bat buoc do
céc diéu kién ngoai canh bat 1oi gay ra [4, 16].

Nhém gien ma hod loai protein LEA con
doéng vai tro quan trong trong su chiu kho han
ctia hat va lién quan dén kha nang chong han
cta cay. Khi hién twong mat nudc xay ra, gien
LEA phién ma téng hgp mot s6 lugng 16n
mARN trong hat chin va bi phan giai hét trong
qué trinh ndy mam. Mic do phién ma cua gien
LEA duoc diéu khién boi axit abcisic (ABA) va
do mét nudc cua t€ bao, ap suat tham thau trong
t€ bao [4, 11].

Theo huéng nghién ctu nay, ching toi tiép
tuc khao sat kha nang chiu han va nghién ctu su
da dang trong cdu tric gien lién quan dén dac
tinh nay ctia mot s6 giong dau tuong dia phuong,
lam co s& cho chuong trinh chon giéng dau tuong
chiu han, gép phan bao ton va phét trién nguoén
gien cdy dau tuong dia phuong mién nui.

I. PHUGNG PHAP NGHIEN CUU

St dung hat cia 9 giong dau tuong dia
phuong c6 chat luong t6t do Trung tam nghién
cttu va thuc nghiém dau dé thuoc Vién Cay luong
thuc va thuc pham - Vién Khoa hoc Nong nghiép
Viét Nam cung cap lam nguyén liéu nghién ciu,
d6 1a: Vang Muong Khuong (VMK), Quang Hoa
(QH), Cic Hiu Liing (HL), Luong Son (LS),
Thanh Oai hat den (TOD), Vang Cao Bing
(VCB), Cao Biang 4 (CB4), Vang Bic Kan
(VBK), d6i ching la giong dau tuong DT93.
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Panh gia nhanh kha nang chiu han cta céac
giong dau tuong & giai doan cay non 3 1a chét
bang phuong phdp gay han nhan tao theo Lé
Tran Binh va cs. (1998) [2]. Chi s6 chiu han
tuong d6i duoc xdc dinh dua trén ty 1é cay
khong héo (CKH), ty 1é cay hoi phuc (HP) va ty
1¢ chat kho clia ré (CK) sau céc thoi diém 5, 7
ngay bi han.

Xéc dinh ham lugng protein theo phuong
phap Lowry dugc mo ta trong tai liéu ctia Pham
Thi Tran Chau va cs. (1997) [6]; ham luong
prolin dugc xdc dinh theo Bates va cs. (1973)
[1].

Phuong phép tdch chiét ADN tong so tir
mam dau tuong dugc tién hanh theo quy trinh
cua Foolad va cs. (1995) [8].

Gien ma hoa protein dehydrin (LEA-DI11)
dugc nhan ban bang k§ thuat PCR véi cap moi
MDI1, MD2 dugc thiét k& theo cong bé Cao
Xuén Hiéu va cs. [11]. Cap moéi MDI1, MD2
duoc téng hop tai hang Invitrogien c6 trinh tu
nhu sau:

MDI: 5>-TCAAAACCAACAACAACTATGGC-3’

MD2: 5’-GCATCTACTTGTCACTGTGTCC-3’

PCR dugc tién hanh v6i 25 pl, trong d6 c6
2,5 pl dém, 2 pul ANTP 10 mM, 2 pl moéi xuodi va
moi nguge 10 pmol/pl, 1 pl ADN khuon 100
ng/pl, 0,4 ul Tag polymerase 5 U/ul, 17,1 ul
H,O. Chu trinh nhiét cua PCR 1a: 94°C trong 3
phiit; 30 chu ky véi nhiét do: 94°C trong 1 phuit,
55°C trong 50 giay, 72°C trong 1 phut 30 giy;
72°C trong 8 phuit; luu gitt & 4°C.

Tach dong gien dehydrin dugc tién hanh
bang céch gin truc ti€p san phdm PCR vao

vecto tach dong pCR2.1 véi viéc st dung bo
sinh pham tdch dong cta hang Invitrogien. Phan
ing gan c6 thanh phan gém 3,5 pl H,0, 1 pl
dung dich dém, 3 pl san phdm PCR, 1,5 pl vecto
pCR2.1, 1 Yl T4 ligaza, san phdm géan dugc bién
nap vao E. coli ching DH50a. Céc khuén lac E.
coli chida vecto tdi t6 hgp mang san pham PCR
duoc chon loc trén moi truong LB chita
amplixilin, IPTG va Xgal.

St dung enzim EcoRI dé cat kiém tra vecto
tdi t6 hgp, & midu VMK ching toi lua chon
plasmit dong 1-4, mau CB4 chon plasmit dong 7,
8, 9. Thanh phan phan tng cat gébm 5,3 pl H,0, 1
Ml buffer cho EcoRI, 3 pl ADN plasmit, 0,3 pl
EcoRI. Mau cit dugc G ¢ nhiét do 37°C trong thoi
gian 2 gid. Sau d6 san pham cét dugc kiém tra
bang dién di trén gel agaroza 1% (hinh 3).

Xéc dinh trinh tu nucleotit bang thiét bi tu
dong ABI 3100 dya trén nguyén tac ctia phuong
phap Sanger c6 str dung cac
dideoxyribonucleotit. Phan tich trinh tu gien
bang phan mém DNAstar va BioEdit.

IL. KET QUA VA THAO LUAN

1. Kha nang chiu han cua cac giong dau
tuong dia phuong & giai doan cay non

Két quia phan tich cac chi tiéu lién quan dén
kha nang chiu han cua mot s6 giong dau tuong &
giai doan cdy non 3 14 chét dugc trinh bay &
bang 1. Bang 1 cho thay, chi s6 chiu han tuong
doi cua céc giong dau tuong dia phuong mién
ndi cao hon giong DTI3 va c6 thé xép thi tu tir
cao dén thdp nhu sau: VMK > CB4 > HL >
VBK > QH > LS>TOb > VCB > DT93.

Bang 1
Ty 1¢ cay khong héo (CKH), hoi phuc (HP), chat kho (CK) cua ré
va chi s6 chiu han tuong doi cua cac giong dau tuong dia phuong (n = 30)

Giong % CKH % CKH % HP % HP % CK cia | % CK cua Chi s6
dau sau 5 ngay | sau7ngdy | sauhan5 | sauhan | résauhan | ré sau han chiu han
tuong han han ngay 7 ngay 5 ngay 7 ngay tuong doi
QH 63,33 33,33 45,45 17,65 64,13 45,67 4928,27

HL 56,67 43,33 38,46 2941 56,23 62,34 6038,47

LS 50,00 36,67 46,67 31,58 34,45 51,34 4521,38
VMK 76,67 63,33 57,14 54,55 75,89 57,86 10633,87
TOD 46,67 33,33 28,57 35,00 49,65 44,65 4133,64
VCB 36,67 23,33 36,84 30,43 55,67 43,67 3707,95
VBK 60,00 46,67 33,33 31,25 54,56 51,34 5622,12
CB4 40,00 40,00 55,56 40,91 65,67 74,22 7198,52
bT93 36,67 23,33 16,67 12,50 53,56 34,56 2269,21
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% CKH sau 5 ngay han

% CK cla ré sau han 7 ngay

% CK cla ré sau han 5 ngay

% CKH sau 7 ngay han

% HP sau han 5 ngay

% HP sau han 7 ngay

——QH
—e—VCB

—=—HL

—ma— VBK

—=—LS

—+—CB4

—=— VMK
——DPT93

——TOb

Hinh 1. D6 thi bié€u dién kha nang chiu han ctia cdc giong dau tuong nghién citu

Ching toi ti€n hanh phan tich ham luong
protein va ham lugng prolin cua cay dau tuong

non & thoi diém trude khi bi han va sau 5 ngay
han (bang 2).

Bdng 2
Ham luong protein va prolin ciia cay dau tuong non & thoi diém truéce va sau khi gay han
Ham luong protein Ham luong prolin

Giéng Truéf(i han Sau har,l. Ty lé Trudc ha_,l.n Sau Pan Ty 1&
(% khot luong (% khoi giam (% khoi (% khoi luong tang

tuoi) luong tuoi) (%) luong tuoi) tuoi) (%)
QH 6,78 10,63 5,23 110,34 22,86 1,45 10,04 5,03 110,34 246,90
HL 6,341 0,17 5,28 [10.45 16,72 1,03 11 0,05 4,02 110,42 290,29
LS 7,34 110,45 6,98 110,06 4,90 2,56 110,05 3,46 10,03 35,16
VMK 9,87 110,21 8,34 110,07 15,50 2,56 110,13 7,78 11 0,45 203,91
TOD 9,26 10,23 7,67 110,33 17,17 2,04 110,32 3,14 110,31 53,92
VCB 9,12 110,07 6,89 110,05 24,45 1,89 110,41 2,87 110,09 51,85
VBK 8,94 (10,67 7,34 110,05 17,90 2,80 (10,29 4,98 (10,05 77,86
CB4 7,95 110,02 7,34 110,09 7,67 1,45 110,31 4,47 110,34 208,28
DT93 7,94 110,34 6,81 (10,37 14,23 1,34 110,32 2,67 110,09 99,25

Trong di€u kién thi€u nudc, enzim proteaza
s€ hoat dong mot cach tich cuc phan giai cac
protein da bi bién tinh va mot s6 cac protein
phtic tap dé tao ra cdc polypeptit ngén, tan trong
moi trudng noi bao tham gia diéu chinh dp suét
thdm thdu cta t€ bao. Két qua & bang 2 cho
thdy, sau khi bi han, ham lugng protein cua céac
giong dau tuong déu giam rd rét (giam tir 4,90%
dén 24,45%) va giong VCB c6 ham lugng
protein giam manh nhat (24,45%). Ham luong
prolin dugc tich luy trong t&€ bao di cé su tang

l1én sau khi cay bi han 5 ngay. Tuy tiing giong
ma ham lugng prolin & thoi diém han 5 ngay da
tang so vdi thoi diém trude khi bi han tir 35,16%
dén 290,29%. Cac giong CB4, VMK, QH, HL
c6 ham lugng prolin trong cdy tang cao nhat va
déu tang trén 200%.

Prolin 1a& mot axit amin tham gia tich cuc
trong viéc diéu chinh 4p suét thim thau cla t&
bao. Prolin 12 moét axit amin wa nuéc cé kha
nang giit va 18y nudc cho t&€ bao, ngan chan su
xam nhap cua Na', tuong tic véi protein mang
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va lipit mang, ngan chan su pha huy cta mang
va cac phuc protein khac. Hién tuong tang ham
lugng prolin khac nhau giita cac giong khi gap
han 1a co s& giai thich mic d6 chiu han khic
nhau giita cdc giong dau tuong. Su tang nhanh
v€ ham luong prolin va giam ham lugng protein
clia cdc giong dau tuong khi cay bi han da
chiing t6 ciy dau tuong cé phan tng mot cach
tich cuc trude su thay déi diéu kién ngoai canh.
Nhu vay, néu xét trén phuong dién hoa sinh thi
cac giong dau twong HL, QH, VMK, CB4 la
nhiing giong c6 kha nang chong han t6t nhat,
giong QH c6 kha nang chiu han ding thi hai
sau giong HL, nhung néu can cit vao chi so6 chiu
han tuong doi thi giong QH lai & vi tri thi nam.
Vén dé & day la khi xac dinh chi s6 chiu han
tuong doi, nghién ctu nay méi chi theo doi ty 1é
cay khong héo, cily hoi phuc sau cdc ngay han,
trong khi con rat nhiéu chi tiéu khac chua cé
diéu kién phan tich. Mat khéc tinh chiu han cta
thuc vat néi chung va clia cay dau tuong néi
riéng 12 tinh trang da gien, do vay dé ddnh gid
mot cdch chinh xdc vé kha nang chiu han cta
céc giong dau tuong trén thi cin phai tién hanh
phan tich thém céc chi tiéu sinh 1y, héa sinh lién
quan dén tinh chiu han & giai doan cay dau
tuong non.

2. Két qua nhan gien dehydrin tir cac giong
dau tuong

Mam 3 ngay tudi cha 7 giong dau tuong duoc
nghién min trong diéu kién nhiét do thap, ADN
ctia hé gien dugc chiét riit khoi t€ bao nhd dung
dich d¢m c6 chda Tris HCl 10 mM pH 8,0;
EDTA 10 mM; NaCl 100 mM, CTAB 4% va
proteaza K véi nong do 10 pl/ml. Tir 0,5 g mau
moi loai ching toi thu duge 200 ul dung dich
chiét ADN. Cic mau ADN c6 d6 tinh sach dugc
kiém tra trén mdy quang phé & bubc séng
A =260/280 nm va ¢6 dinh cuc dai & budc s6ng
260 nm. Sau d6 dung dich ADN lai kiém tra bang
phuong phap dién di trén gel agaroza 0,8%, két
qué cho thay ADN duoc tach chiét tir cac giong
dau tuong déu tuong déi sach, c6 thé sir dung dé
nhan ban doan gien bang k¥ thuat PCR.

St dung ADN hé gien 1am khuon dé nhan
gien ma hoa protein dehydrin (LEA - D11) bang
ky thuat PCR vé6i cap moi MDI1, MD2,
két qua nhan gien dehydrin bang PCR dugc hién
6 hinh 2.
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Hinh 2. bién di doan gien dehydrin
dugc nhan bang k¥ thuat PCR
M. thang ADN chuén (ADN A cit bing HindIII va

EcoRI); 1. VMK; 2. CB4; 3. VCB; 4. QH; 5. HL; 6.
LS2; 7. DT93.

Hinh anh dién di & hinh 2 cho thdy, 6 ca 7
giong dau tuong ching toi déu nhan duoc san
pham PCR rat dac hiéu. Kich thuéc phan tir vao
khoang 0,7 kb, twong Gng v6i ving mang ma
cta gien dehydrin. Kich thudc phan tir cia san
phdm PCR ching t6i nhan dugc twong duong
v6i kich thudc phan tir cia doan mang ma cla
cDNA cua gien dehydrin va nhu vay ca 7 giong
dau tuong nghién citu déu c6 gien dehydrin va
cdc gien nay khong chita itron. D€ khéng dinh
diéu nay, chdng toi da tién hanh tich dong va
xac dinh trinh tu gien dehydrin cta hai giong
dau tuong dia phuong Vang Muong Khuong
(VMK) va Cao Bing 4 (CB4).

3. Téach dong san pham PCR cua hai giong
dau tuong VMK va CB4

Sau khi nhan ban gien dehydrin c6 trong dau
twong va kiém tra san pham PCR bing dién di
trén gel agaroza 1%, ching t6i dd chon san
phdm PCR cua hai giéng dau tuong VMK va
CB4 (hai giong c6 kha nang chiu han t6t nhat)
dé tién hanh tach dong gien. Tach dong dugc
thuc hién bing cdch gén truc ti€p san pham PCR
ctia mau VMK va mau CB4 vao vecto tach dong
pCR2.1 cta hang Invitrogien, sau dé bién nap
vao truc khuén E. coli roi tach chiét lai plasmit
dé chon loai tai t6 hop mang doan ADN thuoc
gien dehydrin.

Dé chon loc dong t€ bao chu mang plasmit
tdi t6 hop chita doan gien dehydrin cin tich
dong, ching t6i chon 13 khuan lac (trong d6 c6
6 khuén lac traing cia mau VMK, 6 khuin lac



trang ciia mau CB4 va 1 khudn lac xanh), cdy
méi khudn lac trong 2 ml moi trudng LB 1ong c6
b6 sung amplixilin d€ ti€n hanh tdch chi€t ADN
plasmit. Cac plasmit da tdch chiét dugc kiém tra
bang dién di trén gel agaroza 1%.

Nhu trén da trinh bay, dé khiang dinh mot
cach chic chén viéc gén doan gien dehydrin vao
vecto tach dong pCR2.1, ching t6i da st dung

1 2

enzim giGi han EcoRI dé cét kiém tra vecto tdi to
hop mang doan gien dehydrin, vi vecto tich dong
pCR2.1 ¢6 hai vi tri cat clia E. coR1 6 hai ddu ctia
ving cét gin da vi. Néu vecto tai t6 hgp gan dugc
doan gien mong mu6n thi sau khi cit bang enzim
gi6i han EcoRlI, plasmit tai t6 hop s& vang ra mot
doan ADN dai khoang 750 bp (hinh 3).
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Hinh 3. Két qua cit kiém tra plasmit ti t6 hgp biang enzim EcoR1
Puong chay 1. san pham PCR clia miu VMK; dudng chay 2-5. cdc dong plasmit 1-4 cia mau VMK; dudng
chay M. ADN chuin cit biang HindIIl va EcoR1; dudng chay 6-8. cic dong plasmit 7, 8, 9 clia mau CB4;
dudng chay 10. san phdm PCR clia mau CB4.

Két qua dién di cho thdy doan ADN dugc
cat vang ra khoi vecto tdi t6 hop c6 kich thudc
khoang 750 bp xdp xi v6i kich thude cua doan
gien dehydrin can tich dong. Vi vay, c6 thé
khang dinh ring chiing t6i da chon dugc 4 dong
plasmit tdi t6 hop (1-4 ) chia mdu VMK va 3
dong plasmit tdi t6 hop (7, 8, 9) cia mau CB4 ¢6
kha nang chia doan gien dehydrin c6 kich thudc
khoang 750 bp.

Dé khing dinh mot cich chic chin plasmit
tdi t6 hop tdch dong mang doan gien dehydrin
chiing toi can giai trinh tu gien cua cac plasmit
nay. Ching toi lua chon plasmit dong s6 1 cta
mau VMK va plasmit dong s6 7 cia mau CB4
dé tinh sach phuc vu cho muc dich x4c dinh
trinh tu gien. Plasmit tdi t6 hop dugc tinh sach
bang bo sinh phim Miniprep Kit clia hing
QIAGIEN. Sau khi tinh sach plasmit dugc kiém
tra bang dién di trén gel agaroza 1%.

4. Két qua phan tich trinh tu gien dehydrin
cua hai giong dau tuong VMK va CB4

Plasmit t4i t6 hop sau khi dugc tinh sach da
dugc st dung trong phan tng xac dinh trinh tu.

Sau khi xdc dinh trinh ty bang thiét bi tu dong
ABI 3100, ching toi st dung phan mém DNAstar
va BioEdit dé phan tich trinh tu gien. Két qua
phan tich cho thay trinh tu gien ma hod dehydrin
cta mau VMK va mau CB4 ma chiing t6i da xac
dinh dugc dai 751 bp, trong d6 gien dehydrin cia
giong dau tuong VMK c6 226 A, 156 C, 214 G,
155 T; con gien dehydrin cua giong dau tuong
CB4 c6 227A, 155C, 214 G, 155 T.

Chung t6i da phan tich va so sanh trén ngan
hang dit liéu gien quoc t&€ va thay doan gien ma
ching toi da giai ma dugc chinh 1a gien ma hoa
cho dehydrin ctia dau tuong. Khi so sanh véi 34
trinh tu gien do cdc tac gia khic cong bo trén
ngan hang dit liéu gien quoc t€ déu cho két qua
la céc trinh tu gien ndy déu bat voi gien
dehydrin cta giong dau tuong VMK va CB4 ma
chung t6i phan lap dugc [18].

Két qua so sanh con cho thdy, trinh tu gien
dehydrin cta hai giong dau tuong VMK va CB4
ma chidng toi phan 1ap dugc gan nhét véi trinh tu
gien dehydrin phan 1ap tir bon giong dau tuong
M103, Ciic vang, MV1C va V74 (hinh 4) [18].
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TCAAAACCAA CAACAACTAT GGCAAGITAT CAGAAGCACT ACGATGATCA
TCAAAACCAA CAACAACTAT GGCAAGITAT CAGAAGCACT ACGATGATCA
------------------ AT GGCAAGITAT CAAAAGCACT ACGATGATCA
—————————————————— AT GCCAAGITAT CAGAAGCACT ACGATGATCA
------------------ AT GGCAAGITAT CAAAAGCACT ACGATGATCA
____[____i ____i___Ar GGCAﬁGTTAr CAGAﬁGCACF ACGAFGATCﬁ
60 70 80 90 100
GGGTCGCAAG GTCGACGAGT ATGGCAATGT TGAGAGGCAA ACTGACGAAT
GCGTCGECAAG GICGACGAGT ATGGCAATGI TGAGAGGCAA ACTGACGAAT
GGGTCGCAAG GITGACGAGT ATGGCAACGT TGAGAAGCAA ACCGACGAAT
GGGTCGECAAG GICGACGAGT ATGGCAATGI TGAGAGGCAA ACTGACGAAT
GGGICGCAAG GITGACGAGT ATGGCAACGT TGAGAAGCAA ACCGACGAAT
GGGTFGCAAF GTCGﬁCGAGr ATGGFAATGF TGAGﬁGGCAﬁ ACTGﬁCGAAr
110 120 130 140 150
ATGGCAACCC GGITCATGCC ACTAGIGICA CTTATGIAGC CACCAAAAGT
ATGGCAACCC GGITCATGCC ACTAGIGICA CTTATGTAGC CACCAAAAGT
ACGGCAACCC TGITCATCCT GCTAGIGICA CCTATGIAGC CACCAGAACT
ATGGCAACCC GGITCATGCC ACTAGIGICA CTTATGIAGC CACCAAAAGT
ACGGCAACCC TGITCATGCT GCTAGIGICA CCTATGTAGC CACCAGAACT
ATGGFAACCF GﬁFTFATGCF ACTAFTGTCﬁ CTTAFGTAGF CACCﬁAAAG?
160 170 180 190 200
GITG - - GTG GCTACAATGA TGACCCTAAT AAGCAACATG ATATTACTGG
GITG - - GTG GCTACAATGA TGACCCTAAT AAGCAACATG ATATTACTGG
GCTGCTGGTG GITACAGTGA TGACATTAAT AAGCAACATG ATACCACCAA
GITG - - GTG GCTACAATGA TGACCCTAAT AAGCAACATG ATATTACTGG
GCTGCTGGTG GITACAGTGA TGACATTAAT AAGCAACATG ATACCACCAA
GTTGT——GTF GCTAFAATGﬁ TGACFCTAAF AAGCﬁACATF ATATFACTCF
210 220 230 240 250
TGTCTATCCC GAAAAAGACA CCGGTAGACA TCATTTTGGT CGTGGITACG
TGTCTATCCC GAAAAAGACA CCGGTAGACA TCATTTTGGI CGTGGTTACG
TGCCTA- - - C GCCGTAGACA CTGGTAGACA GCATTCTAGT GGTGGCTACG
TGTCTATCCC GAAAAAGACA CCGGTAGACA TCATTTTGGI CGTGGTTACG
TGCCTA- - - C GCCGTAGACA CTGGTAGACA GCATTCTAGT GGTGCGCTACG
TGTCFATCCF GAAAﬁAGACﬁ CCGGFAGACﬁ TCATFTTGGF CGTGFTTACF
260 270 280 290 300
ACGCGTGACAC TAACAAGCAA CATGATCCTA CTGGIGITTA TCCCGGAATA
ACGGTGACAC TAACAAGCAA CATGATCCTA CTGGIGITTA TCCCGGAATA
ATGGTGACAC TAATAAGCA- ---------- mmmmmmmmm oo e oo
ACGCGTGACAC TAACAAGCAA CATGATCCTA CTGGTGITTA TCCCGGAATA
ATGGTGACAC TAATAAACA- - ------- - —-mmommmm o oo
ACEE?GACAF TAACﬁAGCAﬁ CATGﬁTGCTﬁ CTGE?GFTTﬁ TCCCFGAATﬁ
310 320 330 340 350
GACATTGGTA GAGATCATGG GACTACCGGT GITTATGGCC TAAACACCGA
GACATTGGTA GAGATCATGG GACTACCGGT GITTATGGCC TAAACACCGA
---------- ----TCATGG AATTACTGGT GGCTATAATG ATGACACCAA
GACATTGGTA GAGATCATGG GACTACCGGT GITTATGGCC TAAACACCGA
---------- ----TCATGG AACTACTGGT GGCTATAATG ATGACACCAA
GACATTGGTA GAGATCATGG GACTACCGGT GITTATGGCC TAAACACCGA

N T P T P T P T e

360 370 380 390 400
CAGACATCAT GGAAGTACTG GTGTCAATCC CGGGATAGAC ACCCATAACC
CAGACATCAT GGAAGTACTG GTGTCAATCC CGGGATAGAC ACCCATAACC
TAGACATCAT GGAACTACCG GTGTCTAT- - - GATATAGAC ACCGATAGGC
CAGACATCAT GGGAGTACTG GTGTCAATCC CGGGATAGAC ACCCATAACC
TAGACATCAT GGAACTACCG GTGTCTAT- - - GGTATAGAC ACCGATAGGC
CAGACATCAT GGAAGTACTG GTGTCAATCC CGGGATAGAC ACCCATAACC



VIVK
CB4
CucVang
MLO3
W1C
V74

VIVK
CB4
CucVang
MLO3
MW1C
V74

VMK
CB4
MLO3
CucVang
MW1C
V74

VIVK
CB4
CucVang
MLO3
wW1icC
V74

VIVK
CB4
CucVang
MLO3
W1C
V74

VIVK
CB4
CucVang
MLO3
W1C
V74

VIVK
CB4
CucVang
MLO3
W1cC
V74

VIVK
CB4
CucVang
MLO3
wW1icC
V74

410 420

AACAACATGG GACTACCGGT
AACAACATCG GACTACCGGT
AACAACATCG GACTACTGGT
AACAACATGG GACTACCGGT
AACAACATCG GACTACTGGT
AACAACATGG GACTACCGGT

460 470

430 440 450
GGITATCCTG GIGACACTGG AAGGCAGCAT
GGITATCCTG GTGACACTGG AAGGCAGCAT
GGCTATCGCCG GTGACACTGG TAGGCAACAT
GGTTATCCTG GIGACACTGG AAGGCAGCAT
GGCTATCGCCG GTGACACTGG TAGGCAACAT
GGTTATCCTG GIGACACTGG AAGGCAGCAT

N Y I
480 490 500

GGGAATACAG GIGCCCTTTA CTATGGAACC GACACCGCGG ACACAGGAGC
GGGAATACCG GIGCCCTTTA CTATGGAACC GACACCGCGG ACACAGGAGC
GGGAACATCG GI'GGCCCTTA CTATGGAACC AACACCGCAG ACACCGGTAC
GGGAATACAG GIGCCCTTTA CTATGGAACC GACACCGCGG ACACAGGAGC
GGGAACATCG GI'GGCCCTTA CTATGGAACC AACACCGCAG ACACCGGTAC
GGGAﬁTACAF GTGGFCTTTﬁ CTATFGAACF GACAFCGCGF ACACﬁGGACF

510 520 530 540 550
CGGTCCTAGA AGTGGAAACA CCGGTGGECAC CCGTTATGGA GGCACTCGTIG
CGGTCCTAGA AGTGGAAACA CCGGTGGECAC CGGITATGGA GCCACTGGTG
TGGTCCCAGA AGTGGAACCA CGGGCGGCAC CGGITATGGA GGCACTGGTG
CCGTTCTGGA AGTGGAAACA CCGGTGGECAC CGGTTATGGA GCCACTGGTG
TGGTCCCAGA AGTGGAACCA CGGGCGGCAC CGGTTATGGA GGCACTGGIG
GGGTFCTAGﬁ AGTGFAAACﬁ CCGGFGGCAF CGGTFATGGﬁ GCCAFTGGTF
560 570 580 590 600

GIACTGATTA TGGAACAGCT
GTACTGATTA TGGAACAGCT
GCACTGATTA TGGAACAACT
GIACTGATTA TGGAACAGCT
GCACTGATTA TGGAACAACT

GGTGCCACTG GITATGGAAG TGGAACTGCC
GGIGGECACTG GITATGGAAG TGGAACTGCC
GGTGGECACTG GITATGGAAG TGGAACTGGG
GGTGCCACTG GITATGGAAG TGGAACTGCC
GGTGGECACTG GITATGGAAG TGGAACTGGG
GGTGCCACTG GITATGGAAG TGGAACTGCEC

GTACII-GATTIA TGGAIACAGCII I | I I I |
610 620 630 640 650
TATGGAATCA ACACTGGEGEGEG TGCGCACACT GAAGCAGEGT ATGGGAAGGA
TATGGAATCA ACACTGCGGEGEG TGCGCACACT GAAGCAGCGT ATGGGAAGGA
TATGGAGTCA ACACTGGEGEGEG TGCGCACACT GAAGCAGGAT ATAGGAAGGA
TATGGAATCA ACACTGCGGEGEG TGCGCACACT GAAGCAGCGT ATGGGAAGGA
TATGGAGTCA ACACTGGEGEGEG TGCGCACACT GAAGCAGGAT ATAGGAAGGA

TATGGAATCA ATACTGGEGGEG TGCGCACACT GAAGCAGGGT ATGGGAAGGA

GCATCGICAG CATGAGCAAT
GCATCGICAG CATGAGCAAT
ACATCGICAG CATGACCAAT
GCATCGTCAG CATGAGCAAT
ACATCGICAG CATGACCAAT

' 660 670

R e e R R

680 690 700
CTCATGGTGG TCAGCACGAG AAGAAAGGGA
CTCATGGTGG TCAGCACGAG AAGAAAGGGA
CTCATGGTGA TCAGAACGAG AAGAAAGGGA
CTCATGGTGG TCAGCACGAG AAGAAAGGGA
CTCATGGTGA TCAAGACGAG GAGAAAGGGA
CTCATGGTGG TCAGCACGAG AAGAAAGGGA

GCATFGTCAF TATGﬁGCCAr | | | | | |
710 720 730 740 750
TACTAGACAA GATTAAGGAG AACGCTTCCTG GAGGACACAG TGACAAGTAG
TACTAGACAA GATTAAGGAG AACGCTTCCTG GAGGACACAG TGACAAGTAG
TTATGGACAA GATTAAGGAG AAACTTCCTG GAGGACACAG TGACAAGTAG
TACTGGACAA GATTAAGGAG AACGCTTCCTG GAGGACACAG TGACAAGTAG
TTATGGACAC GATTAAGGAG AACCTTCCTG GAGGACACAG TCGGAAGTAG
TACTGGACAA GATTAAGGAG AAGCTTCCTG GAGGACACAG TGACAAGTAG
ATCC

ATCC

Hinh 4. So sanh trinh tu gien dehydrin clia cic giong dau tuong
VMK, CB4, M103, Cic vang, MV1C, V74
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DPac biét, gien dehydrin cta gidng dau tuong
VMK c6 718 vi tri nucleotit giong véi vi tri
nucleotit cua giong dau tuong V74 va c6 724
vi tri nucleotit giong vé6i vi tri nucleotit cua
giong dau tuong M103. Giong dau tuong CB4
c6 725 vi tri nucleotit giong véi vi tri nucleotit
cta giong dau twong M103 va c6 719 vi tri

nucleotit giong véi vi tri nucleotit cua giong dau
tuong V74.

Két qua xdc dinh hé s6 tuong dong va
khoang céach di truyén vé gien dehydrin cta 6
giong dau tuong VMK, CB4, M103, Cic vang,
MVI1C, V74 dugc thé hién & bang 3.

Bdng 3

Heé s6 tuong dong (ma tran tam giac trén) va khoang cach di truyén (ma tran tam giac dudi)
cua gien dehydrin cua 6 giong dau tuong

Hé so tuong dong

B CB4 CV MI103 | MVIC | V74
: 99,9 86,8 99,5 86,2 98,6 VMK
\5 5 CB4 0,1 86,9 99,3 86,3 98,5 CB4
o8 = CvV 14,9 14,7 86,0
S = M103 0,6 0,7 15,3
g MV1C 15,6 15,4 1,6

V74 1,4 1,5 15,7

VMK CB4 CvV

Bang 3 cho thdy gien dehydrin cta hai giong
VMK va CB4 c6 do tuong dong 1a 99,9% va dat
muc do tuong dong so véi gien dehydrin cta hai
giong M103, V74 tir 98,5 - 99,5%, cta hai
giong Cic Vang, MVIC tur 86,2 - 86,8%.
Khoang cach di truyén giita hai giong VMK va

CB4 1a 0,1%, con giita hai giong VMK va CB4
vl M103 va V74 tr 0,6 - 1,5%, véi Cic Vang
va MVIC tr 14,7 -15,6%. Mo6i quan hé di
truyén cua 6 giong dau tuong trén co s& phan
tich gien dehydrin duoc thé hién & so d6 hinh
cay trén hinh 5.

VMK

7.9

i i
6 4

T 1
2 0

Nucleotide substitutions (x 100)

Hinh 5. So d6 hinh cay vé mai quan hé di truyén ctia 6 giong dau tuong
VMK, CB4, M103, Cic Vang, MV1C va V74

5. So sanh trinh tu axit amin trong protein
do gien dehydrin ma héa cua hai giong
dau twong VMK va CB4 véi bon giong
dau tuong M103, Cic Vang, MVI1C va
V74
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Két qua so sanh trinh ty axit amin trong
protein do gien dehydrin ma hoéa cta hai giong
dau tuong VMK va CB4 vé6i bon giong dau
twong M103, Cic Vang, MVIC va V74 dugc
thé hién ¢ hinh 6.



10 20

T T P R B
30 40 50

VMK MASYQKHYDD QGRKVDEYGN VERQTDEYGN PVHATSVTYV ATKS- VGGYN
CB4 MASYQKHYDD QGRKVDEYGN VERQTDEYGN PVHATSVTYV ATKS- VGGYN
CucVang MASYQKHYDD QGRKVDEYGN VEKQTDEYGN PVHAASVTYV ATRTAAGGYS
MLO3 MASYQKHYDD QGRKVDEYGN VERQTDEYGN PVHATSVTYV ATKS- VGGYN
M/1C MASYQKHYDD QGRKVDEYGN VEKQTDEYGN PVHAASVTYV ATRTAAGGYS
V74 MASYQKHYDD QGRKVDEYGN VERQTDEYGN PVHATSVTYV ATKS- VGGYN
N P P P R U [P [P I
60 70 80 90 100
VK DDANKQHDI T GVYPEKDTGR HHFGRGYDGD TNKQHDBTGV YPG DI GRDH
CB4 DDANKQHDI T GVYPEKDTGR HHFGRGYDGD TNKQHDATGV YPG DI GRDH
CucVang DDl NKQHDTT NAYG- VDTGR QHSSGGYDGD TNKHHG TGG YN- DDTNRHH
MLO3 DDANKQHDI T GVYPEKDTGR HHFGRGYDGD TNKQHDATGV YPG DI GRDH
M/1C DDl NKQHDTT NAYG- VDTGR QHSSGGYDGD TNKHHGTTGG YN- DDTNRHH
V74 DDANKQHDI T RVYPEKDTGR HHFGRGYDGD TNKQHDATGB YPG DI GRDH
N P P P R U [P [P I
110 120 130 140 150
VMK GTTGVYGLNT DRHHGSTGVN PG DTHNQQH GTTGGYAGDT GRQHGNTGGL
CB4 GTTGVYGLNT DRHHGSTGVN PG DTHNQQH GTTGGYAGDT GRQHGNTGGL
CucVang GTTGVYDI DT DR-- ===~ ===~ QH GTTGGYAGDT GRQHGNI GGP
MLO3 GTTGVYGLNT DRHHGSTGVN PG DTHNQQH GTTGGYAGDT GRQHGNTGGL
M/1C GTTGVYG DT DR-------- ===n--- QH GTTGGYAGDT GRQHGNI GGP
V74 GTTGVYGLNT DRHHGSTGVN PG DTHNQQH GTTGGYAGDT GRQHGNTGGL
N P P P R U [P [P I
160 170 180 190 200
VK YYGTDTADTG AGPRSGNTGG TGYGGTGGTD YGTAGGTGYG SGTGYG NTG
CB4 YYGTDTADTG AGPRSGNTGG TGYGGTGGTD YGTAGGTGYG SGTGYG NTG
CucVang YYGTNTADTG TGPRSGTTGG TGYGGTGGTD YGTTGGTGYG SGTGYGVNTG
MLO3 YYGTDTADTG AGSGSGNTGG TGYGGTGGTD YGTAGGTGYG SGTGYG NTG
M/1C YYGTNTADTG TGPRSGTTGG TGYGGTGGTD YGTTGGTGYG SGTGYGVNTG
V74 YYGTDTADTG RGARSGNTGG TGYGATGGTD YGTAGGTGYG SGTGYG NTG
B I T I S U ERIU IO B
210 220 230 240
VMK GAHTEAGYGK EHRQHEQSHG GQHEKKG LD KI KEKLPGGH SDK
CB4 GAHTEAGYGK EHRQHEQSHG GQHEKKG LD KI KEKLPGGH SDK
CucVang GAHTEAGYRK EHRQHDQSHG DQNEKKG MD Kl KEKLPGGH SDK
MLO3 GAHTEAGYGK EHRQHEQSHG GQHEKKG LD KI KEKLPGGH SDK
M/1C GAHTEAGYRK EHRQHDQSHG DQDEEKG MD Tl KEKLPGGH SRK
V74 GAHTEAGYGK EHRQYEPSHG GQHEKKG LD KI KEKLPGGH SDK

Hinh 6. So sanh trinh tu axit amin trong protein do gien dehydrin cua hai giong dau tuong VMK
va CB4 ma héa v6i bon giong dau twong M103, Cic Vang, MVIC, V74

K&t qua so sanh & hinh 6 cho thay, trinh tu
axit amin trong protein ctia hai giong dau tuong
VMK va CB4 chi khdc nhau & mot vi tri axit
amin c6 tha ty 87. Protein cta hai giong VMK
va CB4 khéc vé6i Cic Vang va MV1C & 35 vi tri
axit amin; giong VMK khéc v6i M103 & 3 vi tri
axit amin, khac v6i V74 & 2 vi tri axit amin;
CB4 khac v6i M103 & 2 vi tri axit amin, khac

v6i V74 & 1 axit amin. Hai giong dau tuong
VMK va CB4 c6 do tuwong dong cao so véi
M103 va V74 (97,5 - 99,2%), ti€p dén la véi
Cdc vang va MVI1C (81,4 - 81,9%). Vé hé so
khac nhau, hai giong VMK va CB4 ¢6 hé so sai
khéac v6i M103 va V74 14 0,8 - 2,5% va véi Ciic
Vang va MVICla 20,3 - 21,5% (bang 4).
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Bdng 4

Hé s6 tuong dong (ma tran tam giac trén) va hé s6 khac nhau (ma tran tam giac duéi)
vé trinh tur axit amin ctia protein dehydrin cia 6 giong dau tuong

Hé¢ s6 tuwong dong vé trinh tu axit amin

- CB4 CV M103 | MVIC V74
£ 100,0 81,9 99,2 81,4 975 VMK
s 0,0 81,9 99,2 81,4 975 CB4
‘._g CV 20,3 20,3 973 79,2 CV
s M103 0.8 0.8 80,5 97,1 M103
@ | MVIC 215 21,5 22,7
= V74 25 2.5 22,7 3.0 23,9

VMK | CB4 CV M103 | MVIC

L. KET LUAN

1. Banh gia kha nang chiu han clia 9 giong
dau tuong dia phuong trén ca hai phuong dién
sinh 1y va hod sinh di xac dinh dugc ba giong
dau tuong CB4, VMK, HL c¢6 kha nang chiu han
tot nhat. Cac giong VMK, CB4, HL ¢6 chi s6
chiu han cao nhat (10633,87; 7198,52;
6038,47), c6 ham luong prolin trong cay tang
manh nhit va déu tang trén 200% (203,91;
208,28; 290,29).

2. ba khuéch dai doan gien ma hoa protein
dehydrin (LEA D-11) véi kich thude 751 bp tu
ADN h¢ gien cua 7 giong dau tuong dia phuong
va thuc hién thanh cong tich dong, xdc dinh
trinh tu gien ma hod dehydrin tir hai giéng dau
tuong VMK va CB4 c6 kha nang chiu han t6t
nhat.

3. Da so sanh trinh tu gien dehydrin cua
giong dau tuong VMK va CB4 véi 34 trinh tu
gien trén ngan hang dit liéu gien qudc t&, dac biét
so sanh véi bon giong dau twong M103, Cic
Vang, MV1C, V74 di cho thdy trinh tu gien
dehydrin va trinh tu axit amin trong protein clia
céc giong dau tuong nay cé do tuong dong kha
cao. Trinh tu gien dehydrin cua hai giong dau
tuong VMK va CB4 ¢6 do tuong dong 1a 99,9%,
trinh ty axit amin trong protein clia hai giong
VMK va CB4 ¢6 d¢ tuong dong gan 100%.
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ASSESSMENT OF DROUGHT TOLERANT ABILITY AND CLONING OF THE
ENCODING DEHYDRIN PROTEIN (LEA-D11) GIENE OF SOME MOUNTAIN
LOCAL SOYBEAN CULTIVARS [GLYCINE MAX (L.) MERRILL]

CHU HOANG MAU, NGUYEN THU HIEN

SUMMARY

Soybean [Glycine max (L.) Merrill] is a cultivar which has not only highly economic and nutritious value
but also degraded earth- improved ability. The mountain local cultivars in the North of Vietnam are precious
gene source because of preeminent quality and ability against the harm of environment.

In our work, the artificial method of making drought is used to estimate the drought tolerant ability of
nine mountain local soybean cultivars by physiological and biochemical aspects. Its result shows that there are
four most drought tolerant soybean cultivars, which are CB4, VMK, QH and HL. The CB4, VMK and HL
have the highest drought tolerant index (corresponding to 10633.87, 7198.52 and 6038.47) and the strongest
increase of 200% of proline content (corresponding to 203.91, 208.28, 246,90% and 290.29%).

A 751 bp dehydrin gene fragment from DNA of genome of seven local soybean cultivars was amplified by
PCR with primers MDI1, MD2 and carried out successfully the cloning of giene and determine the giene
arrangement encoding dehydrin protein of VMK and CB4 which have the most drought tolerant ability.

The nucleotide sequence of dehydrin gene of VMK and CB4 was compared with that of other 34 gene in
GenBank, especially compared with that of four soybean cultivars (M103, CucVang, MV1C and V74). This shows
that the dehydrin gene sequence and the amino acid sequence of these soybean cultivars have quite high homology.
The dehydrin gene sequence of the VMK and CB4 has the homology of 99.9%, the amino acid sequence of the
VMK and CB4 has the homology of 100%.

Ngay nhdn bai: 18-6-2007
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