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TOM TAT: Xir Iy md sco cua gidng lac L18 bang thdi kho va bing két hop chiéu xa véi théi kho &
ngudng chon loc thdi kho 9 gio két hop vai chiéu xa tia gamma 2 krad két qua da tao dugc 198 dong cay.
Panh gia kha ning chiu han cta cic dong chon loc & thé hé thir nim d4 tuyén chon dugc 3 dong lac
RM48, R46 va RM47 c6 kha nang chiu han cao, trong d6 dong lac RM48 c6 ngudn gdc tir mé seo chiu
mat nudc Va chiu chiéu xa ¢6 kha nang chiu han tot nhat. Trinh ty gen cystatin ciia dong lac chon loc
RM48 ¢6 19 vi tri nucleotide sai khac so vdi gibng L18 (giéng gdc-chiu han kém) va ¢6 23 vi tri nucleotide
sai khéc so véi gidng lac L23 (chiu han tét); Trinh tw amino acid cia cystastin & dong RM48 khac véi
giéng L.23 & 6 vi tri amino acid va khéac véi gidng L18 ¢ 7 vi tri amino acid. Két hop danh gia kha ning
chiu han va so sanh trinh tu gen cystatin dé chon dugc dong lac RM48 c6 kha néng chiu han tbt so voi
gidng gbc. DoNg lac RM48 chiu han tét ¢6 nguon gbe tir md seo chiu mat nude duge xu ly két hop thoi
kho 9 gior voi chiéu xa tia gamma 2 krad c6 thé gii thiéu tham gia khao nghiém dé tao giéng lac chiu han.

Tir khéa: Chiu mat nuéde, chiu chibu xa, chiu han, gen cystatin, lac, mo sgo.

MO PAU

Lac (Arachis hypogaea L.) la cdy cong
nghiép, cdy thuc pham c6 gia tri dugc nhleu
quoc gia trén thé gidi uu tién phat trién san xuat.
Cay lac thuoc nhom cay dau dd cé kha ning
chiu han kém. Su thiéu nuée trong cac giai doan
sinh truong phat trién cta cdy lac s& lam anh
huong dén ning sudt, chit luong lac khi thu
hoach. Cong nghé nudi cdy moé té bao thuc vat
la ky thudt hiéu qua cho phép Ung dung va cai
tién nhiéu dic tinh cua cay trong Neu két hop
V6i tac nhan gy do6t bién thi tin sb phat sinh
dot bién s& tang 1én dang ké. Két qua nghién
ctru ung dung cong nghé nudi cdy mo té bao
thuc vat dé cai thién kha ning chiu han & cay
l0a my ctia Abdelsamad et al. (2007) [1] hay su
ra doi cua hai gidng laa DR1, DR2 ¢6 kha ning
chiu han ¢ Viét Nam [3]... Ia nhirg cong trinh
minh chirng cho tiém ning cta cong nghe té bao
thuc vat. Glong lac L18 dugc danh gia c6 kha
nang chiu han kém, nhung lai ¢6 c6 ning suat
cao [9]. Vi vay, ching t6i ddt muc tiéu cai thién
kha ning chiu han cia gidng lac L18 biang cong
nghé té bao thyc vat.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Hai gidng lac L18, L23 do Trung tam
Nghién ciru va Phét trién dau db, Vién Cay
luong thuc va thyc phérn thudc Vién Khoa hoc
Nong nghiép Viét Nam cung cip. Gidng lac

L18 chiu han kém dugc st dung trong thi
nghiem tao dong lac chiu han bémg ky thuat
nudi cay md té bao, dm chimg 1a giong lac 123
¢6 kha ning chiu han tét.

Tao mo seo tur phoi truc cia hat lac trén moi
truong MS co ban ¢6 bd sung 2,4-D & ndng do
12 mg/l. M6 seo nudi & budng tdi lién tyuc trong
10 ngay. Tién hanh gay mat nuéc md seo biang
ludng khi vo trling cta box cdy va xir Iy md seo
bing chiéu xa tia gamma tai Trung tim Chiéu xa
Ha Nbi, sau d6 két hop gy mit nudc bang xir i
théi kho. Cac khéi mo sau khi xir Iy dugc tai sinh
trén modi trudng MS co ban co6 bd sung BAP
ndng d6 2 mg/l. Cay hoan chinh dugc tao ra trén
mdi trudng MS c¢6 NAA ndng do 0,5 mgll.
Phuong phap nudi cdy in vitro theo mé ta cua
Nguyén Thi Tam va nnk. (2006) [7] c6 cai tién.

Péanh gia kha ning chiu han cia cac dong
chon loc thong qua danh gia cac chi tiéu nong
sinh hoc vao thoi ky chin cua cdy theo chi din
cia Bo nong nghiép va phét trién nong thon;
danh gia kha nang chiu han ¢ giai doan hat nay
mam, giai doan cdy non thong qua phan tich
hoat d6 o- amylase, ham lugng duong kh, ty 1€
cay héo, cay phuc hoi va chi sé chiu han tuong
d6i & cac ngay han khac nhau theo mo ta ciia Lé
Tran Binh va Lé Thi Muoi (1999) [3].

Gen cystain dugc phan 1ap bang ky thuat
PCR véi cap moi dugc thiét ké dua vao trinh tu
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c6 ma s6 AY722693 trén GenBank theo chu
trinh nhiét 94°C/3’; 94°C/30s; 56°C/1’; 72°C/1’;
72°C/10’, bao quan & 4°C. San phim PCR dugc
dong hoa vao E. coli, chung DHSa. Xac dinh
trinh ty cua gen trén may ty dong ABI PRISM
3100 Avant Genetic Analizer, tai Vién Cong
nghé Sinh hoc. So sénh su sai khac vé trinh tu
gen cystatin bang phan mém BioEdit.

KET QUA VA THAO LUAN

Két qua tao dong md seo chiu mit nwéc, tai
sinh cay

Chiing t6i d4 tién hanh tao mo seo tir phoi
truc ctia hat lac nham tao dong mo seo c6 kha
ning chiu mit nude. Theo nghién ciu, cac té
bao c6 kha ning chiu mat nudc trong didu kién
cuc doan 1a nhitng t& bao cd kha ning chong
chiu tbt, cay tai sinh tir cac dong té bao nay sé la
ngudn vat liéu c6 gia tri trong chon dong [3].
M0 seo lac sau khi hinh thanh c6 kich thudc,
khéi luorng rat khac nhau, Vi Vay, md seo Cat
thanh cac khdi déu nhau va thoi kho gy mat
nuée dé xac dinh ngudng chiu dung cua cac té
bao md. M6 seo giong lac L18, sau khoang 6
gio dén 9 gio thoi kho, mé mat tir 84,71% dén
85,81% nudce so voi trong lugng twoi. Ty 1€ mo
sbng sot sau 4 tuan phuc hoi dat tir 40,74% dén
10,81%; ty 1¢ tai sinh dat 68,47% dén 83,33%
(sau 6 tuan phuc hdi) va té bao md seo gidng lac
L18 c6 ngudng chiu dung thoi kho 9 gio. Nham
tang tan sd Xuat hién bién di soma ma vin dam
bao ty 186 md song sot va téi sinh cay cao ching
t6i da tham do tic dong cua chiéu xa két hop
v6i thoi kho 9 gio & cac lidu chiéu xa 0,5 krad-
1,0 krad- 2,0 krad- 3,0 krad- 4,0 krad. Hiéu qua
tac dong cua cac lidu chiéu xa cling duoc xac
dinh thong qua ty 1& mo séng sot, ty 16 mo song
s6t tai sinh thanh cay, két qua d4 xac dinh duoc
lidu luong 2 krad két hop véi thoi kho 9 gio 1a
phi hop dé Iya chon sang loc dong md va tao
cay hoan chinh.

Xir 1y md seo trong hé théng nudi ciy in
vitro cia gidng lac L18 bang thi nghiém thoi
kho lién tuc 9 gior va thi nghiém chiéu xa ¢ liéu
lugng 2 krad két hop thoi kho lién tuc 9 gio, két
qua da thu dugce 167 dong mé va 198 dong cay.

Panh gia kha ning chiu han cia cac dong lac
chon lgc
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Nghién ciru mét sd chi tiéu cua cac dong lac
duoc tao ra bang cong nghé té bao & cac quan
thé lac chiu thoi kho lién tuc 9 gid (ki hiéu Ro)
va chiéu xa & liéu lwong 2 krad két hop théi kho
lién tuc 9 gio (ki hiéu RMo), nhan thiy cac dong
lac chuyén tir ong nghiém ra trong ngoai dong
ruong co su blen dong di truyén 16n hon nhiéu
s0 voi gidng gbc. Tur két qua dénh gia ¢ thé hé
Ro, RMo, chung t6i déd chon duge 7 dong cd
nguon goc tur giong lac L18, trong do 3 dong co
ngudn gdc tir md seo chiu anh hudng cua th01
kho la R44, R46, R48 va 4 dong ¢ ngudn gdc
tor m6 seo chiu anh hudng cua chiéu xa két hop
VvGi thoi kho 1a RM46, RM47, RM48, RM49
lam vat liéu khoi dau dé danh gié, chon loc &
céc thé hé tiép theo. Két qua danh gia thuc hién
ddng thoi voi gidng gbe L18 (chiu han kém) va
gidng lac L23 (chiu han tot).

So Vi cac cay trong khac, hat lac rat kho
bao quan va ty 1¢ nay mam thap khi thoi gian
bao quan kéo dai. S6 qua trén cay lac ¢ nhiing
thé hé dau khong du 16n dé thuc hién cac nghién
ctru lién quan dén kha niang chiu han. Vi vay,
toan b hat cua 7 dong lac chon loc & quan thé
Ro, RMy ching t6i trong ké tiép vao cac vu
tréng trong nim. Cay cda hat Ry, RM, dugc goi
la thé hé Ry, RM,. Tuong tu, cdy cua hat Ry,
RM; dugc goi 1a thé hé Ry, RM,.

Tién hanh danh gia kha nang chiu han cua 7
dong lac chon loc thé hé th nim (R44, R46,
R48, RM46, RM47, RM48, RM49) cung Vi
hai gidng lac L18, L23 ¢ giai doan hat nay mam
bing k¥ thuat gy han sinh 1y, xtr 1y hat boi
sorbitol 7%, sau d6 xac dinh kha nang chiu han
thdng qua hoat d6 cua a-amylase va ham lugng
duong. Két qua cho thiy, hoat do6 cua o-
amylase va ham luong duong trong hat ‘nay
mam c6 xu hudng ting tor 3 ngay tudi dén 7
ngay tudi sau do giam dan & giai doan 9 ngdy
tudi (hinh 1 va 2). O 5 va 7 ngay tudi dong
RM48 c6 ham lugng dudng, hoat do cua a-
amylase cao nhat, con dong R44 thap nht.

Theo quan diém hién nay, viéc tich lity cac
chat hoa tan trong té bao ddng nhat voi khai niém
diéu chinh 4p suit thim thiu. Pay 1a phuong
thiee thich nghi cia co thé thuc vat dbi véi cac
yéu tb bat loi ctia moi truong. Khi t& bao mat
nuée, cac chat hoa tan s& duoc tich liy dan dé
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chong lai sy mat nude df)ng thoi tang kha ning
gitr nude cia chit nguyén sinh. Qua trinh thuy
phan polysaccharid dy trit 12 ngudén cung cép

Chfit tan cho qua trinh diéu chinh &p suat tham
thau cua té bao khi bj mat nudc dong thoi gop
phan thic ddy qua trinh phuc hdi cay [2].
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Hinh 1. Sy bién dong vé hoat d¢ cua a-amylase
trong dicu kién han sinh ly

Nhu vy, hoat do cia a-amylase cao cho
biét kha ning phan giai tinh bot thanh duong
Xay ra manh mé&, dam bao cung cap nang luong
va chét dinh dudng cho qué trinh ndy mam cta
hat, va diéu chinh &p suat thim thu cia té bao
trong diéu kién mét nude cuc doan. Sy sai khac
vé hoat do cia o-amylase va dudng cua cic
dong, gidng lac & cac thoi diém hat nay mam
khac nhau lién quan dén kha nang chiu han ctua
ching. Céac dong chon loc c6 hoat do cua o-
amylase va ham luong dudng cao hon gidng
gdc d& minh ching cho hiéu qua cai thién kha
niang chiu han cia ciy bang ky thuat nudi ciy
md té bao thuc vat.

Panh gid kha ning chiu han ¢ giai doan ciy
non caa cac dong chon loc ¢ thé hé thir nim trén
co s& phan tich ty 1¢ cay khong héo, ciy phuc hoi
& c4c thoi diém 1 dén 5 ngdy gy han va xac dinh
chi s chiu han tuong déi (bang 1).

Bang 1 cho thdy, dong RM48 c6 chi sb chiu
han cao nhat (10089,20), sau d6 dén dong R46 va
glong lac L23, thap nhét 1a cac dong R44, RM49
va giéng gbc L18. Trong 7 dong lac chon loc c6
5 dong chon loc ¢6 chi sb chiu han cao, 2 dong
c6 ngudn géc tr md seo chiu théi kho (R46;
R48) va 3 dong ¢ ngudn gdc tir md seo chiu tac

Hinh 2. Su bién dong cua ham lugng duong trong
dicu kién han sinh 1y

dong cua chiéu xa két hop véi thdi kho (RM46;
RM47; RM48), trong d6 dong RM48 c6 khd
nang chiu han cao nhat.

Bang 1. Chi s6 chiu han twong dbi ctia cac dong
lac chon loc

Dong/giong Chi s6 chiu han twong doi
L18 4725,09
R44 4327,07
R46 7662,38
R48 5713,17
RM46 5019,50
RM47 5272,80
RM48 10089,20
RM49 3672,48
L23 7898,30

So sanh trinh tw gen cystatin phin lip tir
dong RM48, gidng goc L18 va giong L23
Cystatin 1a protein ¢ ché hoat dong cua
cystein proteinase. Cystatin gom nhiéu ho va
cystatin caa thyc vt duge xép vao ho thi tu boi
bén canh cdu triic chung cua nhém, cystatin
thyc vat c6 thém mét trinh ty amino acid bao
thia & ving xoin o & dau N: - [LVI]- [AGT]-
[RKE]- [FY] - [AS]- [VI]-, trong d6 cac vi tri
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trong diu [] c6 thé thay thé cho nhau [4].
Nghién ciru mdi lién quan cua cystatin véi dic
tinh chiu han cua ciy, Bray (1993) [2] d& dé cap
san pham cua cac gen tham gia duy tri chuc
ning té bao trong sudt giai doan mét nudc, do 1a
nhom chit e ché hoat dong cua protease
(protease inhibitor). Khi gen nay hoat dong, san
pham tao thanh s& tham gia vao bao vé cac
enzyme, han ché sy phan giai cac chit, do d¢
bao vé cac cAu truc trong té bao.

Chung t6i chon dong lac RM48 ¢6 kha nang
chiu han tét nhat, gidng lac L23 (chiu han tét)
va gidng lac L18 (giéng gbc, chiu han kém) dé
so sanh trinh ty nucleotide ctia gen cystatin.
Gen cystatin cua cdy lac dugc khuéch dai tir
DNA hé gen ¢6 kich thude 1a 461 nucleotide.
Két qua phan tich cho thiy gen cystatin cay lac
¢6 2 exon va 1 intron. Poan exon thir nhit gdm
102 nucleotide bt dau tir vi tri 1 dén 102; doan
exon thir hai c6 195 nucleotide, tir vi tri 267 dén
461; vung intron & gilra ¢6 164 nucleotide, tir vi
tri 103 dén 266.

Két qua so sanh trinh tu nucleotide ciia gen
cystatin phan lap tir dong lac RM48, L18, L.23 cho
thdy, trinh ty gen cystatin cia dong RM48 (kha
nang chiu han cao nhét) ¢6 19 vi tri nucleotide sai
khac so vé6i giéng L18 (giéng gdc, chiu han kém),
¢6 23 vi tri nucleotide sai khac so véi giéng 1.23
(gidng chiu han tdt). Trinh ty nucleotide cua gen

cystatin cua glong lac L18 ¢6 14 vi tri sai khac so
Voi glong L23. Két qua so sanh vling exon cho
thiy, & viing exon 1, dong RM48 ¢6 12 vi tri sai
khéc voi gidng L18 va 12 vj tri sai khac so voi
gidng L23. O ving exon 2, dong RM48 ¢c6 1 vi
tri sai khac véi gidng L18 va ¢d 3 vi tri sai khac
S0 V&i gidng L23.

Protein suy dién ciia gen cystatin phan lap
tir gidng lac L23, L18 va dong lac RM48 c6 98
amino acid (hinh 3). Trinh ty amino acid cia
cystatin ¢ dong lac RM48 ¢6 7 vi tri amino acid
sai khac la 29, 30, 31, 32, 33, 34, 36 so véi
gidng L18 (chiu han kém) va c¢6 6 vi tri amino
acid sai khac la 29, 30, 31, 32, 33, 34 so véi
gidng L23.

Phan tich mdi twong quan cua protein
cystatin v&éi mirc dd chiu han ctia cac dong,
gidng nghién ctu nhan thiy, giéng L23 chiu
han tot khac giéng L18 chiu han kém & vi tri 36
(A->G), cystatin cua dong RM48 ciing c6 sy sai
khac nay. Ngoai ra, cystatin cia dong RM48 cé
su khac biét vai cac trinh tu amino acid cystatin
cua giéng lac L18, L23 & cac vi tri 29, 30, 31,
32, 33, 34, la nhitng vi tri nam trong vung CY
(tir amino acid 13 dén amino acid thir 90) va l1a
Vi tri lan cén voi diém trc ché proteinase Nhu
vay, rat c6 thé sy khac biét nay dd gop phan 1am
tang do ai lyc cta chit wc ché voi trung tim
hoat dong cua cystein proteinase.

10 20 30 40 5(
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Hinh 3. So séanh trinh ty amino acid trong protein cystatin cia dong lac RM48, gidng L18, L.23

Nghién ctru co ché trc ché cua cystatin véi
cystein proteinase, Rawlings et al. (2008) [6] da
chi ra rang, cystatin déng vai trd nhu co chat dé
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xam nhap vao trung tam hoat dong cua enzyme
va ngan chian viéc di vao cua céc co chat protein
khac. Theo Nagata et al. (2000) [5], cdc amino
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acid cua cystatin twong tdc v&i cystein
proteinase (loai papaln) cua la gbém: vung dau
NH tir glycine vi tri s0 5 t6i glycine vi tri s0 11,
glutamine vi tri s& 53 t6i tyrosine vi tri s& 60
cho vong irc ché dau tién va tryptophan vi tri s&
80 dén glutamine vi tri s6 91 cho vong trc ché
thir hai. Vi tri cac vling bao thu cta cac cystatin
khac nhau 13 khic nhau, tuy nhién thuong gap
trong céc cystatin 1a: vi tri glycine- ving dau
NH2, vong Iap thtr nhét 1a doan bao thu QxVxG,
nam trong vung trung tdm cda cystatin va Vong
lap thir 2 14 vi tri W (tryptophan) & ving dau
COOH. Phan protein con lai khdng xam nhap
vao khe hoat hoa, nhung lai dong gop rat dang
ké toi qua trinh lién két va anh huong manh toi
tinh dac hi¢u cua cystatin vdi cysteine
proteinase [4].

KET LUAN

Xir Iy md seo cua gidng lac L18 bang thoi
kho va bang két hop chiéu xa voi thoi kho &
ngudng chon loc thoi kho 9 gio két hop vai
chiéu xa tia gamma 2 krad da tao dugc 198
dong lac c¢6 ngudn goc tir m6 seo chiu mét nude
va md seo chiu chiéu xa tia gamma Kkét hop véi
thoi kho giy mét nude.

Panh gia kha ning chiu han ctia cac dong
chon loc & thé hé thir nim d4 tuyén chon duoc 3
dong lac RM48, R46 va RM47 c6 kha nang
chiu han cao. Trinh ty gen cystatin ctia dong lac
chon loc RM48 cé 19 vi tri nucleotide sai khic so
voi giéng L18 (gidng gdc, chiu han kém) va c6
23 vi tri nucleotide sai khac so voi gidng lac L23
(chiu han tbt); Trinh ty amino acid cua cystastin
& dong RM48 khac voi giéng L23 ¢ 6 vi tri
amino acid va khac véi giébng L18 & 7 vi tri
amino acid.

Két hop danh gia kha ning chiu han va so
sanh trinh tu gen cystatin dd chon dugc dong lac
RM48 c6 kha ning chiu han tot s0 voi gidng
goc Dong lac RM48 ¢o nguon goc tr md seo
chiu mit nudc duoc xur Iy két hop thdi kho 9
gio véi chiéu xa tia gamma 2 krad ¢ thé gigi
thiéu tham gia khao nghiém dé tao gidng lac
chiu han.
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GENERATION OF PEANUT LINE
WITH DROUGHT TOLERANCE BY PLANT CELL TECHNOLOGY

Vu Thi Thu Thuy, Nguyen Thi Tam, Chu Hoang Mau
Thai Nguyen University of Education

SUMMARY

Scar tissue of peanut cultivar L18 was processed by dry blower during 9 hours and in combination with
gamma ray irradiation with dose of 2 krad and results showed that 198 peanut lines have been generated. By
evaluation of drought tolerance of selected peanut lines at the fifth generation, 3 peanut lines RM48, RM47
and R46 with highly drought tolerance were chosen, of which RM48 line derived from callus dehydration
tolerance and radiation tolerance proved to be the best drought tolerance. Cystatin gene sequence of the
RM48 peanut line had 19 different nucleotide positions compared with that of the L18 cultivar (original
cultivar with low drought tolerance) and had 23 different nucleotide positions compared with that of the L23
cultivar (high drought tolerance). Cystatin of the RM48 line had amino acid sequence which was different at 6
and 7 positions compared with that of the cultivars L23 and L18, respectively. Based on evaluation of drought
tolerance and analysis of cystatin gene sequence, the peanut line RM48 was selected. This line derived from
dehydrated callus of L18 peanut cultivar by 9 hour dry blow and gamma ray irradiation at the dose of 2 krad.
The line RM48 with highly drought tolerance could be introduced to participate in field trial test to generate a
new drought-resistant cultivar.

Keywords: Cystatin gene, drought resistance, irradiation resistance, peanut, scar tissue, water loss resistance.
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