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ANH HUONG CUA SU KET HQP GA; VOI ABA DEN SU' TAI SINH CHOI
TU MO SEO GIONG KHOAI LANG CHIEM DAU

Vii Thi Lan"", Chu Hoang Ha?, Lé Tran Binh?
Y Trweong Pai hoc Khoa hoc - BH Thdi Nguyén

2Vi,én Cong nghé Sinh hoc, Vién Han lam Khoa hoc va Céng nghé Viét Nam

TOM TAT

Khoai lang la cdy luong thuc quan trong ¢ Viét Nam chi sau loa va ng6. Mac du c6 rat nhiéu loi
ich nhung viéc san xuat khoai lang & nudc ta van bi han ché vi dich bénh, co dai va con trung. bé
ap dung ky thuat chuyen gen vao khoai lang Viét Nam nham cai bién di truyén, tao giong mai
khang lai sdu bénh can thiét phai xay dyung dugc hé thdng tai sinh hiéu qua cho ting giong. Dinh
chdi giéng khoai lang Chiém Dau dwoc nudi cdy trén méi truong CP3 bd sung sucrose 30 g/l,
gelrite 2,5 g/, picloram 0,5 mg/l, ti 1¢ tao mo seo dat 100% sau khoang 20 ngay nu6i cay. Mo seo
tiép theo dugc chuyén 1én méi truong cam tng phoi EA3 b sung sucrose 20 g/l, gelrite 2,5 g/l,
GA; 1,0 mg/l, ABA 4,0 mg/l, trong khoang 10 -15 ngay. Sau khi dugc cam tmg, cac mé seo phoi
héa nay dugc chuyén sang moi trudng tai sinh TS bd sung 30 g/l sucrose, gelrite 2,5 g/l, kinetin
0,5 mg/l, BAP 1,0 mg/l cho hi¢u qua tai sinh chdi cao nhat, dat 59,0%.

Tur khéa: Pa chéi, giong Chiém DA, hé thong tdi sinh, mé seo, lpomoea batatas L.

MO DAU

Khoai lang (Ipomoea batatas L.) 1a cay luong
thuc quan trong trén thé giGi va ca & Viét
Nam. O nudc ta, khoai lang dimg & vi tri thir
3 sau lta va ngd. Khoai lang 1a ngudn thuc
pham c6 gia tri, giau vitamin, khoang chat va
chat xo, 1a thirc dn chin nudi, nguyén liéu thd
ctia nganh cong nghiép. Mic du c6 nhiéu loi
ich nhung viéc san xudt khoai lang & nhiéu
vung trén thé giéi van con bi han ché vi sau
hai, dich bénh va cd dai.

Trong nhitng ndm qua di c6 nhiéu nghién ctru
trén thé gi6i tip trung vao viéc tim ra moi
truong nudi cdy cling nhu phuong thirc tai
sinh pht hop cho cac gidng khoai lang khac
nhau nhim tng dung cong nghé chuyén gen
dé tao gidng khoai lang mang céc tinh trang
mong mudn. Phuong thire tai sinh cdy in vitro
& cac gidng khoai lang khac nhau c6 thé
thong qua sy phat sinh co quan tryc tiép tir ré,
14 va @6t than [9] hodc thong qua tao chdi tir
mb seo [1] hodc phat sinh phoi soma tir té bao
nudi cay huyén phu [8].

Viéc tmg dung cong nghé chuyén gen vao
khoai lang & Viét Nam nham tao gidng khoai

" Tel: 0914 504 250; Email: lanvt@tnus.edu.vn

lang sach bénh s& tao ra trién vong trong viéc
ting nang suét ciing nhu dién tich khoai lang.
Nghién ciru vé su tai sinh in vitro va chuyén
gen vao mot s6 gidng khoai lang dia phuong
da dugc thuc hién nhung két qua thu dugc
con han ché, chua co nhidu nghién ctru tap
trung vao viéc hoan thién hé thong tai sinh
ciia mot s6 gidng khoai lang dia phuong co
nang suit va chat luong tét. Trong cic cong
b trude day, chung t6i da bao cao mot s6 két
qué nghién ctru tai sinh giéng khoai lang KB1
thong qua phat sinh phoi soma tir mo seo [5]
hay hé théng tai sinh hiéu qua tir md seo trén
moi truong bd sung ABA va GA; [6]. Trong
bai bio nay, chung toi tiép tuc bao cao két
qua nghién ctru vé hiéu qua cam tng ciia GA,
v6i ABA 18n qua trinh tao chdi tir md seo cua
gidng khoai lang Chiém Dau, gép phan hoan
thién hé thong tai sinh dé phuc vu cho chuyén
gen vao giéng khoai lang nay.

VAT LIEU VA PHUONG PHAP

Vit liéu thuc vat

Gidng khoai lang Chiém Déu do Vién Khoa
hoc Nong nghiép Viét Nam cung cip. Manh
1a, cudng 14, dinh chdi cua ciy khoai lang
Chiém Dau in vitro dugc str dung lam vat liéu
nghién curu.
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Méi trwong nudi cdy: Moi truong co ban
MS, méi truong tao mo seo & khoai lang CP,
moi trudng tao phdi ¢ khoai lang EP va bod
sung cac chat diéu hoa sinh trudng khac nhau
nhu picloram, kinetin, BAP, ABA, GA; tuy
theo timg giai doan nudi cay.

Phwong phap nghién ciru

Nghién ciru khd ndng tao mé seo

Mau cdy 1a dinh chdi va cudng 1a duoc cit
nho c¢d kich thudce 0,3 - 0,5 cm, 14 non duoc
cét voi kich thude 0,5 x 0,5 cm. Cac nguyén
lidu nay dugc nudi cdy trén moi truong tao
mod seo CP3 ¢ bo sung sucrose 30 g/, gelrite
2,5 g/l, picloram 0,5 mg/I.

Nghién ciru khd ndng tdi sinh cdy thong qua
mo seo

Nhdn mé seo: M seo dinh chdi duge tao ra
trén moi truong tao md seo CP3 tiép tuc duogc
cdy chuyén dinh ki 2 tudn/lan dé thu sinh khoi.
Céim 1ing mé seo trén moi truong bo sung két
hop GAs véi ABA: Nhimg khéi mo seo co kha
ning phdi héa duoc ciy chuyén vao moi
truong cam tmg phoi EA 1a méi trudng nén EP
b sung sucrose 20 g/l gelrite 2,5 g/l , GA31,0
mg/l, vitamin C 50 mg/l va bd sung ABA véi
n@)ng d6 0; 1; 2; 4; 6 mg/l. Nuoi céy trén moi
truong cam ung khoang 10 - 15 ngay.

Tai sinh cdy tr mé seo: Cac md seo da duoc
nudi cam Ung trén moi truong EA duogc
chuyén 1én moi truong tai sinh chdi (TS) la
mdi trudng MS co ban bd sung 30 g/l sucrose,
gelrite 2,5 g/l, kinetin 0,5 mg/l, BAP 1,0 mg/I.
Phwong phdp phin tich va xit Iy s6 ligu

S lidu duge xir 1y theo phuong phap thong
ké sinh hoc trén may tinh bang phan mém
Microsoft Excel va trinh Ung dung
Statgraphics centurion XVI. Céc gia tri trung
binh theo sau bdi cac chit cai khac nhau (a, b,
¢, d) trong cing mdt cot & cac bang s lidu
biéu thi sy sai khac co ¥ nghia thong ké theo
phép kiém dinh Duncan véi p < 0,05.
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KET QUA VA THAO LUAN

Nghién ciru kha ning tao mo seo

Duya viao cac két qua nghién ctru vé anh
hudng ctia mdi truong dén kha ning tao mo
seo clia cac ngudn nguyén lidu khac nhau cua
giong khoai lang KB1 ciia Vii Thi Lan va
ddng tac gia (2013) [6], mdi truong CP3 bd
sung picloram 0,5 mg/l duwoc sit dung dé
nghién ctru kha ning tao mo seo ciia ba ngudn
nguyén liéu chinh 1a manh 14, cudng la va
dinh choi cua gidng khoai lang Chiém Déu
(Bang 1).

Két qua thu duoc cho théy, kha nang tao mo
seo tir ca ba ngudn nguyén liéu 1a manh 14,
cudng 1a va dinh chdi cua gidng khoai lang
Chiém Dau trén méi truong CP3 1a rat tot.
Hinh thai mé seo va toc do sinh trudng cua
md seo gidng khoai lang Chiém Déu ciing
tuong tu nhu da quan sat duoc & gidng khoai
lang KB1 trudc day.

Sau 7 ngay nudi cay trén méi truong bd sung
picloram 0,5mg/l, mau cy déu duoc cam tng
va ¢ mau vang nhat, phong, xop va bat dau
tao mo seo. Ti 1€ tao mo seo cua ba nguén
nguyén li€u dat cao tur 73,50% dén 85% sau
khoang 10 ngay nudi cdy. Dinh chdi c6 ti 18
tao mo seo dat cao nhat (87%). Sau 20 ngiy
nudi cdy, nguyén liéu cudng 14 co ti 16 tao mod
seo dat thép nhét (84,45%), con hau nhu céac
16 thi nghiém nudi cdy manh 1a va dinh choi
déu co ti 1& tao mo seo dat 100% (Béang 1).
Sau khoang 20 ngay nudi cdy mo seo trén cac
méi trudng khac nhau d thé hién sy khéac biét
1& rét vé téc do sinh truong, hinh thai ciing
nhu két cdu cua khbéi mé seo (Hinh 1). Hau
hét mo seo co dang hat, ran, c6 mau vang nhat
hodc vang tuoi, mu ciy cang cit nho mé seo
cang sui nhanh, dac biét la tranh lam dap nat
mAu khi cit. Chung t6i dd quan sat thiy mot
s6 mo seo cb su phoi hoa tao cac cum té bao
mau d6 hong (Hinh 1h) gidng nhu da bao cao
& gibng KB1.Tuy nhién, ¢ gidng Chiém Déau
ti 1€ mo seo phoi hoa thu dugc cao hon. Ti 1€
tao cac mo s¢o phoi héa nay ciing dat dugc
nhiéu hon & nhimng dot thi nghiém vao thang
9 dén thang 11 (khoéng bao céo sb liéu cu thé
o day).
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Bang 1. Khd ndng tao mé seo ciia giong Chiém Ddu trén méi truong CP3

Flguyen S6 mau Tilg 120 Mo S¢o (cy?) Pic diém mo seo sau 20 ngay Dac diem
ieu 10 ngay 20 ngay sinh truéng
Manh la 400 77,5° 100 Kho6i md ran, vang nhat Kha
Cudng la 400 73,50° 84,45"  Khéi mé rén, vang nhat Kha
Dinh chdi 400 87,0° 100° Khdi mé rén, vang nhat Tét

Mbi thi nghiém duogc 1ap lai 2 1an, mbi 1an 200 mau. Céc chir c4i khac nhau (a, b) trong cing mot cot biéu
thi su sai khac c¢6 y nghia thong ké theo phép kiém dinh Duncan véi p < 0,05.
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Hinh 1. Nudi cdy mé seo tir cdc nguyén liéu manh la, cudng ld va dinh chéi giong khoai lang Chiém Ddu
trén moi truong CP3 bo sung 0,5 mg/l picloram

a,b,c) Ma~u cay manh ld, cuong la va dinh chéi ban dau; d, e.f) Khéi mé seo tir manh l, cuong la va dinh
chéi nudi cay sau 15 ngay; g, h) Khoi mé seo manh la va cuong ld nudi cdy sau 30 ngay; i- k) Cac dang mo
seo dinh choi phéi héa sau 30 ngay nudi cay: Khéi mé seo phoi héa c6 mau xanh (1); Khoz mo seo phoi
héa ¢6 mau hong dé (i) va mé seo phéi héa mau hong chup trén kinh hién soi néi (K).

D3 ¢6 nhiéu cac nghién ctru vé anh hudng cua
loai auxin va ham lugng auxin dén kha ning
tao mo sg¢o va sy phat sinh phdi ctia mé sego.
Chee & Cantliffe (1988) st dung 2,4D voi
noéng d6 2,2 mg/l di cam Gmg mo seo phat
sinh phoi ¢ dinh m6 phan sinh [2]. Zheng va
ddng tac gia da bao céo to hop cia 0,25 mg/l
BAP véi 2,5 mg/l 2,4D 1a phu hop nhit cho
phat sinh phoi soma trén moi truong bod sung
2,5 mg/l ABA, tdt hon so voi to hop ctia TDZ
va 2,4D hodc khi bd sung 2,4D riéng r& [9].
Anwar va dong tac gia da str dung auxin 4FA

dé cam (mg tao md seo va tai sinh chdi tir ca
nam gidng khoai lang Nhat Ban [1].

Tai sinh chdi tir mé seo dinh chdi dwoce cam
rng trén mdi truwomg bo sung két hop GA,
véi ABA

Tir cac két qua nghién ctru vé kha ning tao
mo seo cua cac nguyén lidu cudng 14, manh 14
va dinh chdi Chiém Déu trén m6i truong CP3,

chung t6i tiép tuc khao sat sy tai sinh tir
nguén md seo dinh chdi va manh la. Tuy
nhién, qua khéo st chung t6i nhan thdy mé seo
14 ¢6 su sinh trudéng kém hon, kha nang tai sinh
thép hon so v6i md seo tir dinh chdi, md seo
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nhanh gia va chét qua cac lan cdy chuyén, vi
vay chung t6i lya chon moé seo tir nguyén liu
dinh chdi dé nghién ciru sdu hon.

Dua vao két qua nghién ciru vé tai sinh da
chdi tir md seo dinh choi gidng KB1 va mot
s cac két qua cong bd trén thé gisi, anh
hudng ciia to hop 1 mg/l GA3 két hop voi
ndéng do ABA tir 0 dén 6 mg/l dén su cam tng
phoi hoa va tai sinh tir md seo dinh chdi gidng
khoai lang Chiém Dau da dugc nghién ctru
(Bang 2; Hinh 2).

Cim rng mb seo trén mdi trwong bd sung
két hop GA3 v6i ABA

Khi nudi ciy md seo trén mdi truong bd sung
picloram dén khoang 25 - 30 ngay thi da s
md seo déu sinh trudng tdt, tuy nhién néu van
duy tri trén méi truong ban dau thi ngay sau
d6 mo seo nhanh chong chuyén sang mau
den, thdm va dan dan khdi md bi chét. Céc
cong trinh nghién ciru vé hé thong tai sinh cia
khoai lang thuong kha phirc tap ¢6 nhidu giai
doan nudi cdy véi thanh phan méi truong va
diéu kién nuoi ciy khac nhau. Nhiéu quy trinh
nudi cdy da bao céo vé hidu qua cia viéc bd
sung cac chat diéu hoa sinh truong nhu ABA,
GA; vao moi trudng co thé cai thién hiéu qua
tao phdi va tai sinh cdy tir md sg¢o cua khoai
lang [1], [7]. Vi vay, chiing t6i chuyén cac md
s¢o tir moi trudng tao mo seo sang moi trudng
nudi cdy cam tng phdi EA. Mo seo dugc nudi
ciy trén moi truong cam tng nay déu di cd
su phan hoa phoéi va luc héoa mod seo sau
khoang 7-10 ngay nudi cdy. Dic diém ndi bat
1a cac khdi mo seo khoai lang khi nudi cdy
trén moi truong EA c¢6 sy phan hoa ré rat
manh, gan nhu 100% khéi mé seo co phat
sinh ré (Hinh 2a).

Tai sinh chdi tir mé seo da dwgc cam ing
Két qua nghién ctru cho thdy mé seo tir dinh
chdi cua giéng khoai lang Chiém DAau sau khi
nudi cam ung trén moéi truong EA c6 kha
nang tai sinh tuong déi tot (Bang 2). Ti I¢ tao
choi tang 1én khi bd sung nong do ABA tang
tr 0 dén 4,0 mg/l, dat cao nhét 59,00% & moi
truong EA3, s6 chdi/mo seo dat 1,97. Trén
cac khdi mo seo c6 sy phan hoa ré kha manh,
phan nhanh nhiéu, mét s chdi tai sinh tir cac
1 chinh.
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DPbi v&i méd seo dugc nudi céy cam ung trén
mdi truong EAO, khi chuyén 1én méi truong
tai sinh c6 sy hinh thanh chdi sau khoang 20
ngay nudi cay (10,50%), dén 60 ngay ti 1¢ tao
choi dat duoc 1a 20,50%, cac chdi cha yéu la
chdi don. DPbi vi md seo phoi hoa tir moi
truong EA1 va EA2, sau 60 ngdy nudi ciy
trén moi truong tai sinh, ti 18 tao chdi dat 1an
luot 13 33% va 47,5%, mot sé md seo d3 hinh
thanh da chdi. Cac chdi nay sinh truong va
phat trién nhanh, chidu cao chdi kha dong
déu. Ti 1€ tao chdi dat duge cao nhat ddi véi
mo seo phdi hoa trén moi truong EA3 va lai
giam thap ¢ moi truong EA4. Pbi voi mo seo
cam ung trén moi truong EA4, ti 1€ tao chdi
dat 1a 22,50% sau 60 ngay.

Hiéu qua phdi hop gitta ABA va GA; dbi voi
su hinh thanh m6 seo phdi hoa da dugc nhiéu
tac gia trude day cong bd: Zheng va dong tac
gia di kiém tra anh hudng cua t6 hop cac chét
diéu hoa sinh truong dén kha nang tao mo s¢o
phéi hoa & mot s gidng khoai lang, két qua
cho thay b6 sung ABA 2,5 mg/l cho ti 16 mau
phat sinh phoi cao nhat, dat 100%, ti 1¢ nay
giam & modi truong bd sung 5,0 mg/l ABA
(75%) [9]. Mot s6 nghién ciru dd bao céo
ABA ¢6 kha nang cam ung su phat sinh phoi
té bao sinh dudng & cay con. Trong qua trinh
phat trién cua phéi, viéc bd sung vao moi
truong nudi cdy ABA 1am ting hiéu qua tao
phoi dong thoi kich thich su chin cua phéi.
Theo Duong Tan Nhut, su bd sung cac chét
diéu hoa sinh trudng khac nhau nhu cac chit
nhom cytokmm hoac GA3 c6 vai tro cam ung
sy nay mam, cam ung té& bao phan chia va
phat sinh co quan [3].

Két qua nghién ctru ciia chung téi phu hop
v6i nghién ciru cua Otani va dong tac gia da
nudi ciy phat sinh phdi soma trén moi truong
b6 sung 4,0 mg/l ABA va 1,0 mg/l GAs [4].
Diédu nay cho thiy sy tai sinh phu thuoc vao
ca thanh phan moi truong nudi cdy va vao
gidng khoai lang. Dbi voi gidng khoai lang
KB1 cua Viét Nam khi mo seo dugc nudi cam
g trén moéi truong bd sung 1mg/l GA; va
Img/l ABA cho ti 1¢ tai sinh choi dat 67,5%
trén moi truong tai sinh sau khoang 40 ngay
nudi ciy [6].
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Bang 2. Anh hirong ciia GA; két hop véi ABA dén hiéu qud tai sinh cia mo seo dinh chai

M&i truong cam &ng mo seo Ti 18 tai sinh choi cia md seo cam ng trén Sé choi/
Ki higu ABA GA; 20 ngay 30 ngay 60 ngay mo seo
EAO 0,0 1,0 10,50° 14,17° 20,50° 1,00°
EAL 1,0 1,0 11,00° 26,60° 33,00° 1,25
EA2 2,0 1,0 21,33% 36,00° 47,50° 1,41°
EA3 4,0 1,0 25,82° 47,63 59,00 1,97
EA4 6,0 1,0 15,00 19,50¢ 22,50° 1,30™

Mbi thi nghiém dugc 13p lai 2 1an, mdi lan 100 m3u. Céc chit cai khac nhau (a, b,c,d) trong cing
mot cot biéu thi sy sai khac ¢ ¥ nghia thng ké theo phep kiém dinh Duncan véi p < 0,05.

Hinh 2. Téi sinh choi tir md seo dinh choi giong Chiém DAu cam ing trén méi trwong EA3
(Méi truong EP bé sung GA31,0 mg/l va ABA 4,0 mg/l)
a) Mo seo phoi hda cam img trén moi truong EA3 sau 15 ngay;
b,c) Choi tdi sinh tir mé seo trén moi truong TS, d) Cdy khoai lang in vitro.
TAI LIEU THAM KHAO

KET LUAN

Hé¢ thong tai sinh cdy khoai lang Chiém DA&u
thong qua da chdi tir mo seo dd dwoc nghién
ctru thanh cong. Ban diu, dinh chdi dugc nubi
ciy trén moi truong tao mo seo 1a moi trudng
CP3 (moi trudng CP co ban bd sung sucrose
20 g/l, gelrite 2,5 g/l, picloram 0,5 mg/l). Sau
d6, mo seo dugc nudi cdy cam Gng trén moi
truong EA3 (mdi trudng EP bd sung sucrose
20 g/l, gelrite 2,5 g/l, vitamin C 50 mg/I,
ABA 4,0 mg/l, GA; 1,0 mg/l) trong khoang
10 - 15 ngay. Cudi cing, md seo phdi hoa
dugc chuyén 1én nudi cdy trén méi trudng tai
sinh TS (méi truong MS co ban bd sung
kinetin 0,5 mg/l , BAP 1,0 mg/1) cho hi¢u qua
tai sinh cao dat 59,0%.

Loi cam on: Cong trinh dugc hd trg vé kinh
phi va trang thiét bi tir dé tai “Nghién citu tao
giong khoai lang khing bo ha bang cong
nghé gen” va Phong Cong nghé té bao thuc
vat, Vién Cong nghé sinh hoc, Vién Han lam
Khoa hoc va Cong nghé Viét Nam.
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SUMMARY
THE INFLUENCE OF GA; AND ABA ON PROCESS OF MULTIPLE SHOOT
INDUCTION FROM CALLUS OF CHIEMDAU SWEET POTATO VARIETY

Vu Thi Lan*, Chu Hoang Ha? Le Tran Binh?
! College of Science - TNU
?|nstitute of Biotechnology, VAS

Sweet potato [Ipomoea batatas (L.) Lam.] is an important food crop in the world as well as in
Vietnam. To establish a transformation system for Vietnam sweet potato genotypes, it is
necessary to establish an efficient regeneration system. An efficient plant regeneration system
for Chiemdau sweet potato variety via multiple shoot induction from callus has successfully
studied when we added GA; 1.0 mg/l combined with ABA 4.0 mg/l in medium for
embryogenic callus induction and regeneration. Callus ratio from shoot tip explants has
reached 100% after 20 days when cultured on CP medium added sucrose 30 g/l, gelrite 2.5 g/I,
picloram 0.5 mg/l. Embryogenic callus were cultured on embryos induction EP medium added
sucrose 20 g/l, gelrite 2.5 g/l, GA3 1.0 mg/l ABA 4.0 mg/l in 10 - 15 days, then transferred to
shoot regeneration medium added sucrose 30 g¢/l, gelrite 2.5 g/l, kinetin 0.5 mg/l and BAP 1.0
mg/l. The result is that the callus induced in medium added GA; 1.0 mg/l combined with ABA
4.0 mg/I has given the highest shoot regeneration efficiency (59.0%).

Key words: Callus, Chiemdau variety, Ipomoea batatas L., multiple shoot, regeneration system
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