TAP CHI SINH HOQC, 2012, 34(3): 370-376

NGHIEN CUU KHA NANG TAI SINH VA BIEN NAP GEN O CAY LAC
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TOM TAT: Nghién ctru xay dung va hoan thién qui trinh chuyén gen trén cay lac nham chuyén nhiing
gen khang bénh hay gen chdng chiu ngoai canh bét loi 1a mét trong nhimg huéng dugc quan tdm trong
cong ngh¢ sinh hoc thyc vét phyc vu cong tac tao gidng lac. Trong nghién clu nay, ching t6i str dung
giong lac L12 1a glong dang dugc trong pho bién dé thir nghiém kha ndng nudi cy tai sinh da phoi/da choi
va st dung hé thong phoi soma dé tién hanh thir nghiém bién nap gen chi thi (gus). Két qua thu duoc cho
thiy, trén moi trudng MS bd sung 2,4D, ndng do 20 mg/I cho ty 1& md seo tao phdi cao nhét (trung binh
14,9 phoi/1 phoi nudi ciy); trén moi trudng c6 bd sung BAP, ndng do 2 mg/l, ty 1é tao da chdi cao nhat; ré
phat trién manh nhét trén méi truong chira IBA, ndng d6 0,3 mg/l. Vi gen gus va nhuém X-Gluc, két qua
chuyén gen théng qua Agrobacerium & giong lac L12 da thu dugc két qua. Ching toi da thu duge mau
phoi soma va cay lac in vitro c¢6 biéu hién dwong tinh véi gen gus. Nhu vy, dua trén hé thong nudi cy tai
sinh phoi soma va chuyén gen gus qua phoi soma, viéc bién nap cac gen co ich trén gidng L12 s& duoc

tién hanh.

Twr khoa: Arachis hypogaea, cay lac, chuyén gen gus, cum chdi, mé seo, phoi soma.

MO PAU

Lac (Arachis hypogaea L.) 1a mét loai cay
trong ¢6 hiéu qua kinh té cao va co gia tri da
dang vé cac mat dinh dudng, chin nubi, trong
trot cling nhu trong cong nghi€p. Trong hat lac
c6 ddy du cac thanh phan nhu: lipid, protein,
glucid, vitamin (A, B, D, PP), 1a nguén bd sung
dinh dudng quan trong cho con ngudi. Protein
cua hat lac c6 du 8 loai axit amin khong thay
thé. Lac 1a loai thuc pham cung cip ning luong
cao, 100 g hat lac cung cap 590 cal. Hat co thé
str dung truc tiép hodc ép dau thyc vat, sita lac,
bo lac, phomat lac. Ngoai ra, kho dau lac, cac
san phém phu dau lac, cam lac, than, 14 con
duoc st dung lam thirc an trong chan nudi va
lam phén bon ciing rat tét. Trong cong nghiép,
lac phuc vu cho cong nghiép ép dau, cong
nghiép thuc pham va trong nhiéu nganh cong
nghiép khac (chat déo, muc in...). Hat lac 1a mat
hang c6 gia tri xuit khiu cao. Khong chi mang
lai hi€u quéa kinh té cao, tréng lac con co tac
dung cai tao dat chéng x6i mon [12].

Cay lac duoc gieo trong phd bién & hon 100
nudc voi dién tich khodng 22 triéu ha, la cay
trdng quan trong d6i v6i cac ving nhiét doi, can
nhiét d6i & chau A, chau Phi, Bac va Nam chau
M§ [11]. C6 thé thy hat lac 13 mét trong nhirng
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ngudn thyc pham quy, chira nhiéu loai chit béo
va ¢ ham lugng protein cao chiém 25-43%.
Dau lac chira ham luong acid béo khong no cao,
tdi 80% [6].

Vi tinh trang khi hau trén trai dat dang bién
dbi khong ngimg, nhiét do trén trai dat dang
ngdy cang ting cao, dan dén cac hién tuong 1
lut, han han, dich bénh, gdy anh huéng khong
nho den su sinh trudng, phat trién cia cac loai
cay trong noi chung va cdy lac ndi riéng. Vi thé,
dé tang ning suit va chat luong cay trong, ngoai
viéc cham soc, gieo trong tot con can ung dung
cong nghé sinh hoc hién dai trong nghién clru
nhim cai thién cac loai gidng dé chung cé thé
cho nang suit cao, chéng chiu dugce tét cac didu
kién ngoai canh bét loi tot.

Trong hon muodi nam vua qua, cong nghé
sinh hoc da c6 nhiing budc phat trién vuot bac
trong viéc tao ra cdy trong bién déi gen. Tur
khoang mdt triéu ha dau tién nam 1996 tréng tai
chau My, dén thang 12 niam 2009, toan thé gidi
d3 ¢ 134 triéu ha cay trong bién doi gen. Trong
khoang thoi gian tir nim 1996 dén nim 2008,
loi ich kinh t& tri gia 51,9 ty USD ma cay bién
ddi gen mang lai dugc tao ra tir 2 nguodn: giam
chi phi san xuét (50%) va ting ning suat thu
hoach bén viing (50%). Coéng nghé sinh hoc
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gitp tiét kiém dién tich trong trot, giam luong
thude trir sdu dugc sir dung [7].

V6i nhitng loi ich thiét thuc ddi véi cdy lac,
trén thé gi¢i da co nhidu cong trinh nghién ciru
chon céy lac lam d6i twong chuyén gen dé san
Xuét cac loai vaccine phong bénh cho ngudi va
dong vat [8]. Nhiéu nha khoa hoc di va dang
tap trung nghién ctru chuyen cac gen gia tri vao
cay lac nham ting ning suét, chit luong va kha
nang chong chiu [4, 10, 11].

Trong bai bao nay, ching toi trinh bay két
qua nghién ciru tai sinh va chuyén gen thong
qua m6 seo hoa va phéi soma vao giong lac
L12, day la glong c6 niang suit cao va duoc
trong pho bién tai cac dia phuong. Két qua cua
nghién ctru duoc sir dung 1am co sé dé chuyén
gen c0 ich trong chon tao giéng lac.

PHUONG PHAP NGHIEN CUU
Vit liéu

Hat lac vgi(”')ng L12 cia Trung tdm Nghién
clru phat trién cay déu do, Vién Cay luong thuc
va Cdy thyc pham duge s dung trong cac thi
nghiém, gidng lac nay dugc trong phd blen san

xuét trén dién tich rong va cho ning suét cao
(khoang 40 ta/ha).

Chung 4. tumefaciens CV58C1 do phong
Cong nghé té bao thuc vat, Vién Cong nghé

sinh hoc cung cp.
Phuong phap
Khir trung hat

Cu lac sau khi phoi khd boc bo vo gb thu
léy hat. Hat lac dugc khur trung béng cdn 70%
trong thoi gian 1 phut, Javen 60% lic déu trong
15-20 phut, sau d6 rira sach bang nudc cat khir
tring 3 dén 4 lan.

Tao mo seo

Hat lac da khir trung dat 1én gidy thdm vo
trung dé tach lay phoi truc khoi 2 14 mam. Cay
phoi lac 1én moi trudng MS co ban, bd sung
2,4-D (6 mg/l), duong sucrose 3%, agar 0,8%,
pH tr 5,8- 6,0. S6 luong 20 phéi/binh tam giac.
Nuoi cay mo sego trong tbi mot tuan sau do dua
ra ngoai sang tai phong nudi cay véi cuong do
chiéu sang 2000 lux, thoi gian chiéu sang
10/24h, nhiét 40 25°C trong 3 ngay.

Tao phéi soma

Mb seo sau thoi gian nudi ciy duge chuyén
sang mdi trudng tao phdi soma: MS co ban, bd
sung 2,4-D (6-30 mg/1), duong sucrose 3%, agar
0,8%, pH tir 5,8-6,0. S6 luong 15 md seo/binh
tam gi4c. Tao phdi soma trong 7 tuan.

MGi truong nudi cdy

Céc thanh phan trong méi truong nudi ciy

duogc trinh bay ¢ bang 1.

Bang 1. Thanh phan cac méi trudng trong tai sinh ciy lac

Moi truong

Thanh phin

Tao md s¢o

MS + sucrose 30 g/l + agarose 8 g/l + 2,4D (6 mg/1)

Tao phdi soma

MS + sucrose 30 g/l + agarose 8 g/l + 2,4D (6-30 mg/I)

Moi truong dong nudi cay | Muoi BS, sucrose, vitamin B5, BAP, acetosyringon, L-cystein,
(CCM) sodium thiosulfat, DTT, GA3

Mb6i truong cdm Ung | Muoi BS5, sucrose, vitamin B5, BAP (1,0-2,5 mg/l), cefotaxim,
da chdi (SIM 1) kanamycin

Mo6i  truong cam ung | MS, sucrose, agar, vitamin BS5, BAP 2 mg/l, L-asparagine, L-
da choi (SIM 2) pyronglutamic acid, cefotaxim, kanamycin

Moi trudng ra ré

MS + IBA 0,3 mg/l

Tao dich huyén phii vi khuin Agrobacterium
Liy mot khuan lac mang gen gus cdy vao 2
ml LB 16ng c¢6 bd sung khang sinh kanamycin
va rifamycin. Binh nuéi long duoc lic véi toe
d6 200 vong/phat ¢ nhiét dé 28°C trong 7-8 h.
Sau d6 hat 1-2 ml dich khuan nuéi léng vao

15 ml LB ¢6 bd sung khang sinh nhu trén, nuéi
qua dém (16-20 h), cho dén khi ODgy= 0,7-1,0.

Chuan bi vat liéu va bién nap

Phéi truc sau 1 tuan nudi cdy da phat trién
thanh khoi mo seo. Chia tich mo sgo va lay
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nhidm trong 35 ml dich huyén phi vi khuan tir
30-40 phut. bat mau da lay nhiém trén mat moi
truong CCM, dong nudi cay 5 ngay trong toi O
25°C.
Chuyén mé seo 1én méi truwong tao phdi soma
Rura nhanh mau trong moi truong SIM long
c6 bd sung khang sinh diét khuan cefotaxim,
sau do tham kho, cay mau 1én mdi truong tao
phoi soma trong 7 tuan.
Tai sinh cay
Chuyén phoi soma sang mdi truong tai sinh
cdy SIM1 c¢6 chia khang sinh chon Igc
kanamycin 75 mg/l va khang sinh diét khuan
cefotaxim.

Sau 2 tudn, chuyén c4c mau tao chdi 1én moi
truong tao choi SIM2 c6 bd sung khang sinh
diét khuan cefotaxim va khang sinh chon lgc
kanamycin 100 mg/l, nudi tiép trong 2 tuan dé
tang hiéu qua chon loc. Choi dat chiéu cao tir 3-
4 cm tré 1én duoc chuyén sang mi trudng ra re
Cay T, hoan chinh duoc trong trén gia thé trau
hun trong 2 tuan, sau d6 chuyén ra d4t va cham
soc trong nha ludi.

Phén tich biéu hién gen gus bing nhudm hoéa
mb té bao

Mau phoi soma dugc ngdm trong dung dich
X-glue (50 mM Na,HPO, va NaH,PO4; pH =
7,0; 10 mM K;[Fe(CN)s]; 10 mM Ky[Fe(CN)s];
10 mM NaEDTA; 0,1% Triton-100; 1,5 mM
X-glucuronide) va 1 trong ti 6n nhiét & nhiét do
37°C, thoi gian u tir 24-48h. Sau thoi gian u,

mau dugc rira sach ba‘“mg nude cat khu trung va
ngam vao dung dich cdn 70% nham loai bo diép
luc. Sau khi loai bo diép luc, mau duge dua lén
kinh lip soi ndi, quan sat chup anh.

KET QUA VA THAO LUAN
Tao mb seo va da phéi

Chung t6i nhan thay, Li12 1a g10ng lac sinh
truong, phat trién rat t6t trong diéu kién nuoi
cay in vitro. Kha nang tao moé se¢o, tao da phoi
va tai sinh cdy thu dugce két qua voi ty 1€ cao.
béy con la glong c6 ning sudt cao va dugc
trong pho bién tai cac dia phuong. Vi vay chiing
t6i di chon gidng lac nay dé thir nghiém tao da
phoi va chuyén gen chi thi gus.

Sau mét tudn nudi toi, phéi tryc cam Ung
tao thanh mot khdi mo seo c6 mau vang hoi
xanh, khéng nhdt hoac trrfmg xép (hinh 1A).
D3 c6 nhiéu cong trinh nghién ctru cho thiy
kha nang tao cym phdi soma tur phﬁn phoi truc
déu chiu anh hudéng l6n cua nf“)ng do 2,4-D
[2, 3, 5].

Sau 7 tudn tao phdi soma ngodi sang chi cac
khdi mé seo mau vang, khong nhét méi co kha
nang tao cum phodi soma (hinh 1B). Cac phoi
mau tring x6p hodc nau den chi phan hoa thanh
khdi mé seo nhdét, kich thudce tang dan theo thoi
gian nudi cay.

Két qua nghién ctru anh huong cua nong do
2,4-D dén sy hinh thanh phdi soma ciia gidng
lac L12 duoc thé hién & bang 2.

Bdng 2. Anh hudng cua nong d6 2,4-D dén sy hinh thanh phoi soma

2,4-D Sb phéi nudi cay S6 mo seo tao phdi soma Sb phoi soma té bao/phdi
(mg/l) (%) nudi cay

6 90 62,4 6,5

10 90 86,7 9,8

20 90 97,8 14,9

30 90 75,7 4,7

O ndng d6 20 mg/l, ty 1¢ tao phdi soma cao
nhét (97, 8%) ty 1€ nay gidm xuong khi nong do
2,4-D thip hoidc cao hon mirc nay. Két qua thu
dugc tuong tu nhu ctia Baker va Wetzstein
(1992) [2], n(‘”)ng d6 20 mg/l cho kha nang tao
phéi soma cao hon so voi nong do 2,4-D 40
mg/l. Nhom tac gia Bui Vin Thing va nnk.
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(2006) [12] nghién cuu kha ndng tao phoi soma
cia gidng lac MD7 du6i anh huong ciia cac
ndéng do 2,4-D khac nhau thdy ring, ty 1é tao
phoi soma cao nhit dat 95,8% & nong do 20
mg/1 [13]. Nhu vay, két qua nghién ciru cua
chiing t6i trén giéng L12 cho thiy kha ning tao
phoi soma thu dugc 14 cao hon so vdi nghién
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ciru cua nhém tac gia nay. Theo Akins et al.
(1992) [1], Little et al. (2000) [9] kiéu gen cua
ting gidng phan tng khac nhau véi kha ning
tao phoi soma.

S6 phdi soma trung binh thu duoc cao nhat
la 14,9 phoéi (20 mg/l 2,4-D) trén mot phdi truc
ban ddu va thip nhét 1a 4,7 (30 mg/l 2,4-D).
Phoi soma c6 nhiéu hinh dang khac nhau,
nhung da s c¢6 hinh tru va nhidu phdi dinh

chung & phan r& mam.
Tai sinh cay

Nong do BAP c6 anh hudng quan trong dén
kha ndng cam tng tao choi. Moi giong lac thich
hop véi nong do BAP nhat dinh cho qué trinh
tao da cho6i Trong thi nghiém nay, cum phdi
soma dugc chuyén 1én mdi truong SIM chua
BAP & nong d6 1; 1,5; 2 va 2,5 mg/l. Két qua
thu dugc dugc trinh bay trong bang 3.

Bdng 3. Anh huong cta ndng do BAP dén kha ning tai sinh da chdi

BAP | Tylé mautaochoi | Tylétaisinh | Tylétaisinh2 | Tylétaisinh | Ty Ié tai sinh
(mg/1) (%) 1 chdi (%) chdi (%) 3 chdi (%) 4 chdi (%)
1 60,6 11,5 12,9 32,2 0
1,5 67,8 13,7 12,4 38,2 3,5
2 85,7 15,3 20,9 40,5 9,0
2,5 50,9 8,2 10,1 32,6 0

Két qua thu dugc cho thiy, khi bd sung 2
mg/l BAP vao moi truong SIM, ty 1€ mau tao
chdi (85,7%, 15,3%, 20,9%, 40,5%, 9%) va s6
chdi thu dugc 14 cao nhit twong tmg vai 1 chdi,
2 chdi, 3 chdi, 4 chdi. Bang quan sat, chung toi
thdy rang, chat luong chdi trén méi trudng niy
thu dugc khoe, phat trién tot hon trén cidc moi
trudng con lai; than chdi map, 14 xanh, khong bi
rung 14 trong thoi gian nudi cdy (hinh 1C). Két
quad nghién clru nay cua chung t6i cling phu hop
voi cac nghién ctru trudc vé ndng dd BAP khi
tai sinh cay lac [1, 2, 3].

Duya vao két qua trén, chung tdi lya chon

mdi trudng chira 2 mg/l BAP dé bo sung vao méi
truong da choi trong cac thi nghiém tiép theo.

Anh huéng cia NAA, IBA, IAA dén khi
niang tao re

Bo ré c6 anh huong rit 16n dén kha ning
song sot cua cdy non khi ra cay ngoai nha ludi.
Pé tao dugc cdy lac in vifro c6 b ré véi chat
luong tt, ching toi di thir nghiém tao re cho
cac chdi trén modi truong chira cac nong do
NAA, IBA, IAA khic nhau. Ket qua dugc danh
gia theo cac chi sd: ty 1¢ ra re ngay ra ré, sb ré
trung binh va chat luong cua ré (bang 4).

Bdng 4. Anh hudng cta ndng d6 NAA, IBA, IAA khac nhau dén kha ning tao ré

Chat kich thich Nong do Ty 1é Ngay bat dau SH 18 Chat
sinh trudng (mg/1) ra ré (%) raré trung binh luong ré
0,1 82,4 10 7,8 +++
NAA 0,3 71,5 9 6,4 ++
0,5 56,7 9 4,6 ++
0,1 88,2 9 5,7 +
TIAA 0,3 68,8 9 4,6 +
0,5 80 8 4.4 +
0,1 65 9 6,3 +++
IBA 0,3 83,3 8 8,2 +++
0,5 68,8 8 5,5 +++

(H5): ré trang, dai, map, nhiéu ré thir cap; (++): ré vang nhat, it r& thir cAp; (+): r& x4u, manh, nho va ngan,

it ré thir cap.
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Két qua & bang 4 cho thdy, trén ca 3 moi
truong chira NAA, IAA va IBA cac chdi déu
xudt hién ré sau khoang 8 dén 10 ngay. Tuy
nhién, vdi cac nong do khac - nhau, ty 1€ ra ré 6
nhiéu bién dong. Ty 16 ra 1& cao nhat quan sat
thiy trén moi truong chia IAA 0,1 mg/l
(88,2%). Tuy ty 1€ ra ré cao nhung chat lugng ré
trén moi truong chira IAA rat kém: ré xau,
manh, nhd va ngin, it ré thi cp, sd luong ré
trung binh cling & muc thip. Trén méi trudng
chura NAA 0,1 mg/l va IBA 0,3 mg/l cho ty 1€ ra
ré twong mg 82,4% va 83,3%. Trén ca hai moi
truong nay, chat lwong ré déu rét tbt: ré tring,
mép va dai, c6 nhiéu ré thir cap (hinh 1D). S6 ré
trung binh dat cao nhét trén 2 méi trudng nay
tuong tng 7,8% va 8,2%.

Nhu véy, trong nhitng nong d6 di nghién
ctru, ching t6i nhan thiy 0,3 mg/l IBA 1a ndng
d6 thich hop nhét cho viée tao ré cay lac.

Chuyén gen gus théong qua vi Khuin

A. tumefaciens

Duya trén quy trinh tai sinh da hoan thién,
chung t6i tién hanh thi nghiém chuyén gen gus
(hinh 2C, 2D).

Phoi truc sau 1 tudn nudi cay da phat trién
thanh khdi mo seo. Chia tich mé seo va lay
nhiém trong 35 ml dich huyén phu vi khuan tir
30-40 phut. Dat miu d lay nhiém trén mit moi
truong CCM, dong nudi cdy 5 ngiy trong toi &
25°C.

Rira nhanh miu trong moi truong SIM 16ng
¢6 bd sung khang sinh diét khudn cefotaxim,
sau d6 thim kho, cdy miu l1én moi truong tao
phoi soma trong 7 tuan. Chuyén phéi soma sang
moi truong tai sinh cdy SIM1 co chira khang
sinh chon loc kanamycin 75 mg/l va khang sinh
diét khuén cefotaxim. Sau 2 tuan, chuyen cac
mAu tao chdi 1én méi trudng tao chdi SIM2 ¢6
bd sung khang sinh diét khuin cefotaxim va
khang sinh chon lgc kanamycin 100 mg/l, nudi
tiép trong 2 tuan dé tang hiéu qua chon loc.

Sau khi déng nudi cdy (hinh 2A), tao phoi
soma (hinh 1B), cac chdi s& bi sang loc trén moi
truong cam Ung tao da chdi chira khang sinh
kanamycin-SIM1-SIM2 (hinh 2B). Két qua thu
dugc 59 chdi phat trién dugc trén modi trudng
SIM chura khang sinh 100 mg/l. Ba thu dugc
méu phdi soma va chdi cho két qua dwong tinh,
¢6 biéu hién ciia gen gus: 1a ¢6 mau xanh lyc.

Hinh 1. Téi sinh cdy phdi soma va cum chdi tir phoi hat giéng lac L12

A. Mo seo sau mdt tudn nudi toi; B. Cum phoi soma tir md seo hat lac sau 7 tudn; C. Téi sinh da chdi; D. Tao ré.
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Hinh 2. Chuyén gen gus bang Agrobacterium va hé thong tai sinh qua phéi soma

A. Bong nuéi cdy véi vi khuan Agrobacterium; B. Chon loc cay chuyén gen trén méi truong chira khang sinh
kanamycin; C. Biéu hién gen gus trén phoi soma chuyén gen; D. Phoi soma khong chuyén gen.

KET LUAN

Chung t6i da thanh cong tai sinh da chdi tir
phéi soma ciia giéng lac L12. Mb seo phdi tach
tir hat lac sau 7 tuan nudi cdy trén moi trudng
tao phoi soma c¢6 bd sung 2,4-D 20 mg/l dugc
cam g tao da chdi trén moi trudng c6 BAP 2
mg/l. Méi truong tao ré& thich hop khi bd sung
IBA 0,3 mg/l.

Trén co s¢ quy trinh ti sinh nay, gidng L12
da dugc thtr nghiém chuyén gen gus. K&t qua
nay la co s& phuc vu cho nhitng nghién ctru
chuyén gen mang tinh trang c6 lgi, phuc vu san
xuét va chon tao giéng lac.
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ESTABLISHMENT OF A SYSTEM FOR REGENERATION AND TRANSFOR -
MATION IN PEANUT (A4rachis hypogaea L.) USING SOMATIC EMBRYO

Nguyen Thi Thu Nga', Le Tran Binh’

IThai Nguyen University
@nstitute of Biotechnology, VAST

SUMMARY

Currently, plant cell biotechnology has providing advanced method, especially systems for development
of transgenic plants via Agrobacterium tumefaciens, to develop plant varieties with improved resistance to
diseases and pests and better tolerance to abiotic stresses. In the case of peanut (4rachis hypogaea L.)
methods for in vitro plant regeneration and gene transfer using callus tissue have been reported. In this study,
peanut cultivar L12 was used for development of an effective system generation for somatic embryos,
multiple shoots, rooting of regenerated plantlets and then for testing the efficiency of transformation using gus
gene and somatic embyos. Our results showed that the MS medium supplemented with 20 mg/l of 2,4 D
proved to be most suitable for somatic embryo induction (14.9 embryos/1 embryos); and the MS medium
supplemented with 2 mg/l of BAP was most effective in multiple shoot regeneration; rooting of regerated
shoots was succesfull in MS medium containing 0.3 mg/l of IBA; The use of the developed generation system
for transfer of gus gene via Agrobacterium - mediated method has resulted gus positive transformed plants.
Thus, the system could be asseful for the transfer of valuable genes in peanut.

Keywords: Arachis hypogaea, gus transformation, multiple shoots, peanut, somatic embryos.
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