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NGHIEN CUU THANH PHAN PROTEIN CUA HAT VA NHAN GIEN
CHAPERONIN CUA MOT SO GIONG PAU TUONG (GLYCINE MAX (L.)
MERRILL) SUU TAP TAI VUNG NUI TAY BAC VIET NAM

CHU HOANG MAU, LE THI THANH HUONG, NGUYEN PHU HUNG

Dai hoc Thai Nguyén
TRAN PINH LONG

Vién Khoa hoc Nong nghiép Viét Nam

Cay dau tuong (Glycine max (L.) Merrill) la
mot cay cong nghiép ngin ngay, c6 gid tri kinh
t€ va ham lugng dinh dudng cao. Hat dau tuong
chia tir 38 - 40% protein, 12 - 24% lipit, cac
loai axit amin can thiét (lizin, triptophan,
metionin, xystin, loxin...) va nhiéu loai vitamin
(B, B,, C, A, D, E, K, PPJ) [1]. Protein du trit
trong hat dau tuong cht yéu la B-conglyxinin va
glyxin [6]. C4c tiéu don vi protein du trit trong
hat ¢6 tinh bao thi cao, lién quan dén dac tinh
chéng chiu va chat lugng hat ctia giong. O Viét
Nam, nguén gien cua cdy dau tuong rat da dang
va phong phu; ngoai cac giong dau tuong nhap
nodi, giong lai tao va giong dot bién, con co tap
doan céic giong dia phuong. Nhiing giong dau
tuong dia phuong thuong c6 chat lugng hat va
kha nang chong chiu véi céac di€u kién bat loi
clia ngoai canh nhu néng, han, man, rét, ang[’
vuot troi so véi cac giong dau tuong khac; trong
do, kha nang chiu néng, chiu han ctia cic giong
dau tuong nay da duoc nhiéu nha khoa hoc quan
tam nghién cdu [3, 4, 8, 9]. Tuy nhién, cédc tic
gia mai chi tap trung nghién ciu cic giong dau
tuong trong & céc tinh trung du va dong bang,
trong khi nguén gien clia cay dau tuong & mién
nii néi chung va & ving nii Tay Bac nudc ta n6i
riéng rat da dang, ¢6 nhiéu dic tinh quy, duoc
dong bao dan toc thiéu s6 wa trong, lai chua
dugc quan tam nghién ctu.

I. PHUONG PHAP NGHIEN CUU

1. Nguyén liéu

10 giong dau twong st dung trong nghién
ctu do Trung tam nghién cttru thuc nghiém bau

d6 - Vién Khoa hoc Nong nghiép Viét Nam
cung cép, duoc chia 1am 2 nhém: nhém 1 gém
cac giong dau tuong c6 nguodn goc & vung nii
Tay Béc nhu: vang Mudng Khuong, azuki, Bat-
Xat, xanh Biac Ha, Ha Giang do cén bo cua
Vién va chuyén gia Nhat Ban suu tap tai cac
ban clia dong bao dan toc thiéu s6 thudc hai
tinh Lao Cai va Ha Giang; nhém 2 gém céc
giong dau tuong duoc trong phd bién & mién
Bac nudc ta nhu: AK06, DT12, DT93, M54,
cuc vang, lo 75.

2. Phuong phap

- X4c dinh ham lugng protein tan theo
phuong phdp clia Lowry dua trén mo ta cla
Nguyén Van Mui [7]; xdc dinh ham luong lipit
theo phuong phdp chiét bdi éte dau hoa
(petroleum ether).

- Phan tich phé dién di protein du trit trong
hat theo phuong phdp cua Laemmli (1970) trén
gel polyacrylamit 12,5% chia SDS [5].

- Tach chiét ADN téng s6 tit mam dau tuong
theo phuong phap miniprep c6 cai tién.

- Phét hién gien chaperonin bang ky thuat
PCR véi cap moi duogc st dung 1a MC, va MG,
duoc téng hop tir hang Invitrogien theo Tran Thi
Phuong Lién [2, 3].

MC,;: 5’ > GCC ATA TGT CGG CAA TCG
CGG CCCC

MC,: 5’ > CGG GAT CCC TAC CTC ACA
GTT ACA GTT ACA ATA TCA TC

Chu ky nhiét ctia phan tng PCR: 94°C - 1
phut, 55°C- 1 phit, 72°C- 1 phit 20 giay; lap lai
32 chu ky, 72°C - 10 phit; bao quan & 4°C - oo.
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IL KET QUA VA THAO LUAN

1. Trong luong cua 100 hat, ham luong
protein va lipit trong hat ctia cac giong
dau tuong
Trong luong ctia hat dau tuong 1a mot chi tiéu

quan trong dé dénh gid nang suét cla giong. Két

qua & bang 1 cho thay hat clia ba giong dau tuong
Bat Xat, AK06 va DT12 déu to va c6 trong lugng
ctia 100 hat cao hon hén so vé6i cdc giong dau
twong azuki, xanh Bic Ha va vang Mudng
Khuong; cao nhat 1a giong dau tuong Bat Xat
(17,90 g), thap nhat la giong dau tuong azuki
(6,78 g).

Bdng 1

Trong luong cua 100 hat, ham luong protein va lipit trong hat cua cac giong dau tuong

- X Trong luong 100 hat Ham lugng protein Ham luong lipit
Giong dau tuong (2) (%) (%)
Vang Muong Khuong 9,92 20,34 21,28
Azuki 6,78 20,90 5,78
Bat Xat 17,90 18,87 24,17
Ha Giang 12,80 21,26 16,85
Xanh Béc Ha 7,80 22,80 7,74
AKO06 15,67 22,59 18,06
Ciic vang 11,54 19,48 18,80
DTI12 15,82 22,19 16,18
bT93 12,00 19,53 15,69
Lo 75 8,29 19,58 17,84

Dau tuong duoc xép vao loai ciy trong cung
cdp nhiéu protein hon 1a lipit. Két qua & bang 1
cho thdy ham lugng protein tan trong hat cta cac
giong dau tuong kha cao, dao dong trong khoang
18,87 - 22,80%; ham luong lipit trong hat cua cac
giong kha chénh léch nhau, dao dong tir 5,78 -
24,17%. Céc giong dau tuong azuki, xanh Bac Ha
va Ha Giang déu c6 ham lugng lipit thap, thap
nhat la giong azuki (5,78%). Giong cho ham lugng
lipit cao nhat 1a giong Bat Xat (24,17%). Cac
giong dau tuong DT12, AKO6 va xanh Bac Ha déu
¢6 ham lugng protein cao, cao nhat la giong xanh
Bac Ha (22,80%) nhung ham luong lipit lai chi ¢6
7,74%; nguoc lai, giong dau twong Bat Xat ¢ ham
luogng protein thdp nhat (18,87%), nhung lai cé
ham lugng lipit cao nhat (24,17%). Nhu vay, ham
luong protein va lipit trong hat cta cac giong dau
tuong c6 mai tuong quan nghich.

2. Phé dién di protein hat ctia cac giong dau
tuong

Hat dau tuong dugc béc vo, nghién nhod t6i
dang bot min va chiét protein theo hai céch:
protein dugc chiét boi NaCl 1M va protein dugc
chiét bdi H,O khir ion. Dich chiét protein duoc tién
hanh phan tich dién di trén gel polyacrylamit
12,5% c6 SDS (hinh 1).
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Két qua phan tich pho dién di protein du trit
chiét bang NaCl 1M bao gém hau hét 1a albumin
va globulin. Hinh 1 cho thdy phd dién di protein
cta 9 giong dau tuong c6 sO bang dién di dao
dong tr 16 - 28 bang. Tur két qua phan tich hinh
4nh dién di protein, dua trén thang protein chuén,
kich thudc ctia cac bang dién di chinh da dugc xac
dinh, trong d6 r6 nhit 1a cac bang tuong tng véi
céc tiéu phan globulin dy trit trong hat, bao gom
cdc tiéu don vi: o, a’, B, y-B-conglyxinin tuong
ting v6i khéi luong phan tir 55-78 kDa; y-
conglyxinin (khoang 67 kDa); A;-glyxinin (47
kDa); nhém cédc vach triung nhau A, A, A,, A
glyxinin (39 kDa); A, A,-glyxinin (khoang 36
kDa); nhém B,,, B, B,, B,-glyxinin (21 kDa) va
tiéu don vi c6 khoi luong phan tir nho nhat 1a As-
glyxinin (14,4 kDa). Nhin chung, céc tiéu don vi
globulin phan bd & cac giong dau tuong 1a giong
nhau. Tuy nhién, ddng chu y la su khac biét 1o rét
cha giong azuki so vdi cdc giong con lai. O gidng
azuki khong thay xuat hién hai tiéu don vi o, B-
B-conglyxinin. Theo Phan Hitu Tén va cs. thi su
thi€u hut dong thoi hai tiéu don vi o, B-f-
conglyxinin 1a do mot gien lan (ky hiéu 1a a, c6
alen troi la A) quy dinh, da phan ly theo ty 1¢ bat
thuong la: 3AA: 4Aa: laa[6].
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Hinh 1. Phé dién di protein chiét bang NaCl 1M (A) va H,0 (B) ctia 9 gioéng dau tuong
Ghi chii: M. thang protein chuan; 1. Bat Xat - Lao Cai; 2. vang Mudng Khuong; 3. azuki; 4. Ha Giang; 5. xanh Bac Ha;
6. Clc vang; 7. DT93; 8. DT12; 9. AK06; ™. bang dién di xuét hién; — . bang dién di protein khong xudt hién.

Nhu vay, rat c¢6 thé giong dau tuong azuki
c6 kiéu gien dong hop lan (aa) vé tinh trang nay.
Dac biét, ching toi nhan thdy giong dau tuong
azuki thi€u hut tiéu don vi B,-glyxinin tuong
ing v6i kich thu6c khoang 20 kDa, day 1a tiéu
don vi trong cau tric G, (AsA,B;) [4, 6]. Diéu
nay cho thdy protein du trit trong hat cua giong
dau tuong azuki khong c6 loai glyxinin nay. Két
qua thu dugc phit hop véi tac gia Kitamura khi
nghién ctu giong dau tuong ctia Nhat Ban [4].
Ngugc lai, trong khoang kich thudc phan tur ti
14 - 35 kDa, & giong dau tuong azuki, xuat hién
3 tiéu don vi diac trung thuoc nhém glyxinin,
nhung kich thudc cua ching lai ¢6 su chénh léch
so Vi cac tiéu don vi tuong tGng cla cic giong
khdc. Nhu vay, rt c¢6 thé day 1a san phdm cla

cic locut da alen.

Ngoai ra, chiing t6i con nhan thdy hai giong
dau tuong Bat Xat va vang Muong Khuong cé
su thi€u hut mot tiéu don vi ndm trong khoang
kich thudc phan tr 43 - 67 kDa; & hai giong
DTI12 va AK06, xuét hién thém 2 tiéu don vi c6
kich thudc phan tir ude lugng 20 - 30 kDa.

Cac protein thuoc nhém albumin cé cic
bang vach chinh dugc xic dinh tuong tng véi
céc tiéu don vi lipoxygenaza (khoi luong phan
t 94 kDa) va (3-amylaza (58 kDa). Két qua ma
ching t6i nhan dugc phut hgp véi cong bé cla
Tran Thi Phuong Lién va cs. (1999) [4]. Tuy
nhién, trong nghién ctu nay, ching to6i nhan
thdy giong dau tuong azuki cé tiéu don vi
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lipoxygenaza nhat hon nhiéu so véi cdc giong
khéc. Lipoxygenaza la mot loai enzim oxy héa
cdc axit béo khong no, tao mui vi dac biét lam
han ché kha nang st dung dau tuong trong cong
nghiép thuc pham. Pay 1a mot uu diém vé mat
chat lugng cta giong dau tuwong azuki. Mat
khéc, lipoxygenaza c6 vai tro lam tang ham
lugng jasmonat - chat c6 lién quan dén kha nang
chiu néng, chiu han & thuc vat [8]. Va nhu vay,
rit c¢6 thé giong azuki la giong dau tuong chiu
n6ng kém. Diéu nay phi hgp v6i ngudn goe suu
tap cua giong azuki tai Sa Pa-Lao Cai.

Phé dién di protein chiét bang H,O bao gém
cht yéu 1a albumin va mot phan globulin. Do
trong t€ bao c¢6 céac ion va cac hgp chat hitu co
v6i khoi lugng phan tir thap dé tan trong nudc,
nén khi chiét bang nudc, ching tao thanh dung
dich mu6i lodng, di dé hoa tan mot phéin
globulin. Nhin chung, phé dién di protein chiét
bang nuéc c6 su da hinh 15 rét hon so véi phé
dién di protein chiét bang mu6i. Trong khoang
kich thudc phan tlr tir 67 - 94 kDa, & hai giong
B4t X4t va vang Muong Khuong xuét hién 2 tiéu
don vi protein diac trung ma cic giong khac
khong c6. Ngugce lai, trong khoang kich thudc
nay, giong azuki lai thi€u 3 tiéu don vi protein.
Tuong tu nhu vay, trong khoang kich thudc
phan tu tir 43 - 67 kDa, giong azuki ciing thi€u 2
tiéu don vi protein, hai giong DT12 va AK06
thi€u 1 tiéu don vi protein so v6i cdc giong con
lai. Ngoai ra, giong azuki con thé hién su khac
biét so véi cdc giong con lai & su xudt hién 3
tiéu don vi protein dic trung c6 kich thudc phan
tlr nho hon 14,4 kDa va 2 tiéu don vi & khoang

kich thuéc phan tir tir 14,4 - 20 kDa. Mat khac,
trong khoang kich thudc phan tu tir 14,4 - 20
kDa tng véi cic protein thudc nhém glyxinin
clia cdc giong dau tuong, xudt hién nhi€u bang
dién di phu hon so véi phé dién di protein chiét
bang mudi; dong thoi cdc bang dién di chinh
clia né cling c6 do dam nét hon han. Piéu nay
chiing t6 tinh hoa tan trong nudc cla cac tiéu
don vi protein nay da tang lén.

Nhu vay, tir két qua phan tich phé dién di
protein & trén cho thay protein du trit trong hat
cla cdc giong dau tuong nghién ctu da biéu
hién su da hinh. Pac biét, ching t6i con nhan
thay thanh phan protein du trit cua giong azuki
c6 su khac biét 16n so véi cac giong khac. Day
c6 thé xem nhu mot doi twong méi cian duoc
quan tm nghién ctru sau hon & mdc do phan ti.

3. Tach chiét ADN téng s6 va nhan gien
chaperonin bang phan iing PCR

ADN téng s6 dugc tdch chiét tir mam dau
tuong 3 ngay tudi theo phuong phap miniprep c6
cai tién dé phu hgp vé6i diéu kién phong thi
nghiém; san pham dugc kiém tra bang cach dién
di trén gel agaroza 0,8% (hinh 2) va x4c dinh
ham luong béing phuong phdp quang phd hap
thu. Két qua cho thady ham lugng ADN thu duoc
dao dong trong khoang tir 120,09 - 179,63 ng/pl
va ¢ mot bang dién di duy nhit, khong dut gay.
Tt nong do0 ADN goc, chiing toi da tién hanh
pha lodng véi cdc hé s6 khac nhau dé thuc hién
phan ting PCR. Két qua cho thdy, nong do0 ADN
khuon t6i vu duge stt dung cho mot phan tng
PCR cuia dau tuong khoang 5-15 ng.

1 2 3 45 6 7 8

“ThfEme - TR

Hinh 2. Hinh &nh dién di ADN t6ng s6
1. AKO06; 2. vang Mudng Khuong; 3. DT12; 4. xanh Bac Ha; 5. azuki; 6. DT93; 7. M54; 8. ciic vang
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Trén co s& xac dinh dugc nong do0 ADN
khuon t6i wu cho phan ting PCR, ching toi da
tién hanh nhan gien chaperonin cua 5 giong dau
tuong, trong d6 c6 3 gidng thudc ving nidi Tay

Kbh M 1 2

3

Bic (azuki, vang Muong Khuong, xanh Béic Ha)
va hai giong DT93, M54. San phdm PCR dugc
kiém tra biang dién di trén gel agaroza 0,8%
(hinh 3).

4

5

Hinh 3. Hinh anh dién di gien chaperonin ctia 5 giong dau tuong
M. thang ADN chuén; 1. DT 93; 2. vang Muong Khuong; 3. azuki; 4. M54; 5. xanh Bac Ha

Két qua & hinh 3 cho thdy ca 5 giong dau
tuong déu thu duoc san pham PCR dac hiéu, véi
kich thudc phan tir khoang ~ 1,6 kb. Kich thudc
phan tlr cia san phdm PCR nhan dugc chinh bing
kich thudc phan tir cia cDNA ctia gien chaperonin
cua giong dau tuong Nhat Ban [2]. Diéu nay
chiing t6 ca 5 giong dau tuong nghién ciu déu cé
mat gien chaperonin va khong c6 intron trong cau
tric cta gien. K&t qua nghién ctu nay phu hgp véi
két luan cta Tran Thi Phuong Lién va cs. (1999)
[4]. San phdm PCR thu dugc c6 thé dép tng cho
céac nghién ctu tiép theo.

IV. KET LUAN

1. ba xéc dinh dugc ham luong protein, ham
lugng lipit cia 10 gidng dau twong. Ham lugng
protein va ham lugng lipit ¢c6 moéi twong quan
nghich. Giong dau tuong xanh Bac Ha c¢6 ham
lugng protein tan cao nhat (22,80%).

2. Phé dién di protein du trit trong hat trén
gel polyacrylamit 12,5% chitta SDS c¢6 biéu hién
sai khac vé mot s6 tiéu don vi protein gifta cdc
giong dau tuong. Trong d6, su sai khdc thé hién
rd nhit & cac giong dau tuong clia ving ndi Tay
Bic. Dac biét, giong azuki ¢6 s6 luong bang

dién di thap nhat (18 bang) va phd dién di
protein du trit trong hat cia giong azuki cé su
sai khac vé cdc tiéu don vi B-conglyxinin va
glyxinin so vGi cac giong khac.

3. ADN téng s6 duogc tdch chiét tir mam dau
tuong c6 kha nang hoat dong t6t trong cac phan
ting PCR. Bang ky thuat PCR, dia nhan ban
thanh cong gien chaperonin t& bao chat c¢6 kich
thudc phan tr 1,6 kb cla 5 giong dau tuong:
azuki, vang Muong Khuong, xanh Bic Ha,
bT93 va M54.
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STUDY OF THE SEED PROTEIN COMPOSITION AND THE AMPLIFICATION
OF THE CYTOSOLIC CHAPERONIN GENE FROM SOME SOYBEAN
CULTIVARS OF THE NORTH-WEST MOUNTAINOUS REGION, VIETNAM

CHU HOANG MAU, LE THI THANH HUONG,
NGUYEN PHU HUNG, TRAN DINH LONG

SUMMARY

The seeds of some soybean cultivars of the North-West mountainous region, Vietnam (vang Muong
Khuong, azuki, Bat Xat, Ha Giang, xanh Bac Ha, AK06, Cuc vang, DT12, DT93, Lo 75 and M54) were used
to study of the seed protein composition and the amplification of the cytosolic chaperonin gene; among them,
the vang Muong Khuong, azuki, Bat Xat-Lao Cai, Ha Giang and xanh Bac Ha cultivars were local ones.

These seeds were used to extract lipid and storage proteins. The total protein content in the seeds of these
soybean cultivar was from 18.87 - 22.80% of dry weight and this value was highest in the xanh Bac Ha
cultivar (22.80%). The total lipid content was from 5.78 - 24.17% of dry weight and especially the azuki
cultivar had the lowest lipid percentage (5.78%).

The seed protein fractions of some soybean cultivars were analyzed by 12.5% - SDS polyacrylamide gel
electrophoresis. The analytic result showed that the storage proteins of some local soybean cultivars had the
polymorphism. Especially, the result showed the difference in [-conglycinin and glycinin subunits
distribution of the azuki cultivar in comparison with other cultivars.

The total genomic DNAs from the soybean seedlings have been isolated. The cytosolic chaperonin gene
was amplified by polymerase chain reaction (PCR) with the molecular weight about 1.6 kb from five soybean
cultivars.

Ngay nhdn bai: 15-5-2005
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