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SUMMARY

Affection of growth regulators to regeneration ability of soma embryos
from maize (Zea mays L.) immature embryos culture

The plant regeneration of soma embryos decides the success of immature embryos culture and
transformation of maize. In vitro the rate of regeneration of maize was low and depended on
genotypes, culture conditions and growth regulators that were added on culture medium, specially.
The objective of this study was to determine the affection of growth regulators (BAP, kinetin and a-
NAA) to regeneration ability of maize soma embryos. The results showed that the concentration of
BAP and kinetin in the culture medium were increased the rate of shoot induction, in which the
medium containing BAP was more efficient than that containing kinetin. The optimized concentration
of BAP was 0.5mg/I of media. The suggested components of regeneration medium are: MS + 25mM/|
L-prolin + 100 mg/l casein + 10 mg/l AgNOs + 30g/l sucrose + 2.5g/I phytagen +100ml/l coconut water
+ 0,5mg/l BAP. The results also documented that a-NAA promoted to root formation and roots
elongation of LVN154 and V152N. The suitable concentration of a-NAA was determined is 1mg/l of
media. The components of medium using for root induction of plant are MS + 100mg/I myo-inostol +
100mg/I casein+ 30g/l sucrose + 2,5g/l actived charcoal + 2,5g/| phytagen +1 mg/l a-NAA.
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I. DAT VAN DE

Trong nghién cu chuyén gen & ngd,
qua trinh tai sinh cay tur phoi soma phat sinh
thong qua nudi cay phoi non la mot van dé
mau chot quyét dinh thanh cong va hiéu qua

chuyen gen. Kha nang téi sinh cy in vitro &
ngo thap phu thudc nhiéu vao nén di truyen

khoi phat mo phén sinh ngon, vuot qua nér}g
dd gioi han thi auxin ngan can sy phat trién
cua 14 mdi hay cia mo phan sinh bén (Bui
Trang Viét, 2000). Cac cytokmln kich thich
manh su phén chia té bao véi diéu kién co su
hién dién cta auxin. Cytokmln cling giap su
gia tang kich thudc t€ bao va sinh tong hop
protein. Cytokinin ngdn can sy 130 hdéa mo,

cta ngudn vat liéu va didu kién nuoi cay, dic
biét phu thudc vao cac chat diéu hoa sinh
trudng bd sung vao mdi truong nudi cay

Céc chat diéu hoa sinh truong dong vai
trd quan trong trong vi€c xac dinh hudng
phat tnen cta té bao thyc vat, st dung pho
bién nhat la cac hormon thuc vat hodc cac
chit tong hop tuong ty nhu nhom auxins va
cytokinin (Gebologlu va cs, 2011). Auxin
kich thich sy tang trucrng cua chdi non va
khéi phat cho sy tao méi. O nong do thap va
thudng ding két hop véi cytokinin thi auxin

thic day sy hinh thanh chdi non nhung lai
{rc ché s tao ré (Duong Cong Kién, 2002)

Khao sat anh hudng ciia mot sd chét
diéu hoa sinh truong t6i kha nang tai sinh
cdy, tao cdy hoan chinh tir nudi cay phoi
non ciia mot s vat liéu ngd Viét Nam nham
xac dinh loai moi truong thich hop, ting
cuong kha nang tai sinh cdy in vitro ¢ ng6
phuc vu nghién ctru chuyén gen vao mot sO
ngudn vat liéu ngd Viét Nam 1a can thiét
trong giai doan hién nay.
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I1. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Vat liéu nghién cru

- Phoi soma phat sinh tir nudi cay phoi
non cac nguon vat licu LVN154 va V152N.

- Vit tu, hoa chat can thiét cho moi
trudong nudi cay:

+ MOoi truong tai sinh (M;): MS +
25mM L-prolin/l + 100mg casein/l + 10mg
AgNOs/l + 30g sucrose/l + 2,5g/1 phytagen
+1Q0m1 nuoc dua/l, pH = 5,8, dicu kién
chiéu sang 16 gido/ngay.

+ Moi truong tao cay hoan chinh (M2):
MS + 1 mg o-NAA/ + 100mg/l myo-
inostol/l + 100mg/1 casein/l + 30g/1 sucrose
+ 2,5g/l than hoat tinh + 2,5g/1 phytagen,
pH=5,8, dicu kién chiéu sang 16 gido/ngay.

+ Cac chat diéu hoa sinh truong:
Kinetin (K), 6-Benzyl Aminopurin (BAP)
va 1-Naphthaleneacetic Acid (a-NAA)

2. Phwong phap nghién ctru

- Thi nghiém danh gia anh huong cua
Kinetin va BAP dén kha nang tai sinh cay:
Thi nghiém‘ duge bo tri 3 lan nhéac lai, 50
phoi soma/lan nhac, moi trudng tai sinh M;
bo sung Kinetin va BAP theo cac nong do:

+ Kinetin: 0,2 mg/l; 0,5 mg/l; 1,0 mg/l;
1,5 mg/l; 2 mg/l

+ BAP: 0 mg/l; 0,5 mg/l; 1,0 mg/l; 1,5
mg/l; 2 mg/l

Thu thép sé liéu sau 10 - 15 ngay nuoi
cay. Cac chi tiéu danh gia gom Ty 1€ mo
seo tai sinh (%), ty 18 tao chdi (%) va ty 1¢
chdi hoan thién (%)

- Thi nghiém danh gia anh hudng cua
o-NAA dén kha néng tao cdy hoan chinh:
Phoi soma xuat hién chdi xanh nho dugc
tach ra va cay vao mdi truong tao cay hoan
chinh Mz c6 bd sung a-NAA vé6i cac ndng
do: 0 mg/l; 0,5 mg/l; 1,0 mg/l; 1,5 mg/l; 2
mg/l. Thi nghiém duoc bb tri 3 lan nhic lai,
30 choi/lan nhac Thu théap s6 liéu sau 10 -
15 ngay nudi cdy. Cac chi tiéu theo dai
goém: SO ré/chdi va ty 1é tao cay hoan thién.

- Cac thi nghiém duoc tién hanh tai
Vién Nghién ctru Ng6 trong nam 2012

- S6 liu duge xtr Iy théng ké bang phan
mém IRRISTAT 4 hoic IRRISTAT 5.0.

I1I. KET QUA VA THAO LUAN

1. Danh gia anh hwéng cua Kinetin va
BAP den kha nang tai sinh cay

Danh gia kha nang tai sinh cua cac
nguon vat ligu dugc nuoi cay trén nén moi
truong Mi c6 bo sung kinetin va BAP véi
cac nong do khac nhau sau 10 - 15 ngay nudi
cay. Két qua dugc trinh bay trong bang 1.

Bang 1. Anh huéng ciia ndng do kinetin va BAP dén kha ning tai sinh cay

R Ngudn vat liéu
(r:‘gztg:‘e: Néng dé LVN154 ‘ V152N ‘
trwéng (mgll) | Tyléphéi |Tylétao | Tyléchéi |Tylé phéitai| Tylétao | Ty Ié chéi
tai sinh (%) | chéi (%) | hoan thién (%)| sinh (%) | chdi (%) | hoan thién (%)
0,2 12,2 50,4 20,2 10,1 60,1 50,7
0,5 17,2 75,3 54,0 11,0 75,3 60,5
Kinetin 1,0 23,0 85,0 75,4 19,2 70,6 70,6
15 19,2 60,5 65,8 19,5 453 40,3
2.0 10,1 30,3 5,2 15,3 30,3 5,3
0 12,2 50,2 40,2 10,1 40,5 50,5
0,5 26,2 85,7 95,0 17,0 70,5 75,0
BAP 1,0 23,8 80,5 70,2 16,2 50,3 65,0
15 18,4 60,4 40,1 175 452 30,3
2,0 12,2 30,1 0,0 15,3 20,1 0,0
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B 17,5 60,8 46,6 14,4 50,8 44,8
CV(%) 6,3 4,7 4,0 6,3 4,7 4,0
LSDo,05 3,108 3,221 2,127 3,108 3,221 2,127

Ngudn: B6 mén Céng nghé Sinh hoc - Vién Nghién ctru Ngb

- Trén cing nén mdi truong, khi bd
sung cac chat diéu hoa sinh truong khac
nhau thu dugc ty 18 phoi tai sinh va choi
hoan thién khac nhau. Pic biét khi quan sat
cdy tai sinh thi & mdi trudng c6 bd sung
BAP cay xanh bén hon so vdi trong moi
tredng co kinetin.

- Xét riéng loai méi trudng cd bd sung
kinetin thi ty 18 tai sinh c¢6 sy bién dong cao
va khac biét rd rang & cac nong do khac
nhau, dat cao nhat & mdi trudng bo sung 1
mg/1 kinetin cho cac chi tiéu: Ty 1€ phoi tai
sinh, ty 1& tao chdi va tao chdi hoan thién &
ca?2 nguén vt liéu.

- Twong tu, khi st dung cac néng do
BAP khéc nhau trong mdi trudng nudi ciy
ciing thu dugc cac két qua vé ty 1& phoi tai
sinh, ty 1€ tao chdi, tao chdi hoan thién rét
khac nhau, dat cao nhét & cong thirc co nong
d6 0,5mg/l BAP cho ca 2 ngudn vat lidu.

- Két qua thu dugc ¢ bang 1 ciing chi rd
khi b6 sung 0,5 mg/l BAP vao mdi truong
thi ty 1& phoi tai sinh, ty 1& tao chdi, tao choi

hoan thién thu dugc cao hon trong mbi
treong c6 bod sung 1 mg/l kinetin & muc tin
cay P >0,95.

- Trong 2 ngudn vt liéu nghién ctru thi
phoi soma phat sinh tir nudi cdy phdi non
ngudn LVN154 c¢6 kha nang tai sinh cy va
tao chdi hoan thién cao hon nguén V152N
0 ca 2 loai moi trudng.

Nhu vdy, d6i v6i ngudn vat liéu
LVNI154 va V152N khi nuéi cdy phoi
soma & mdi trudng c6 bd sung 0,5 mg/l
BAP thi cho kha ning tai sinh cdy va sb
chdi hoan thién cao nhit so véi cac cong
thire con lai.

2. Nghién ctru anh hwéng cua a-NAA
dén kha nang tao cay hoan thién

Cac chdi du than, 13, cao tir 2 - 4cm
duogc cdy chuyén sang moi trudng tao ré co
bd sung 0-NAA nong d6 tir 0 dén 2mg/l
moi truong dé tao cdy hoan thién. Két qua
thu dugc sau 10 - 15 ngay nudi cdy trinh
bay ¢ bang 2.

Béng 2. Anh hudng ciia a-NAA dén kha ning tao cdy hoan thién

. Ngudn vat liéu
Nong do
oNAA LVN154 V152N
(mgll) Trung binh s6 Ty Ié tao cay hoan Trung binh s6 Ty Ié tao cay hoan
rélchdi thién (%) ré/chdi thién (%)
0 1,2 50,5 1,0 50,2
0,5 1,75 75,5 1,5 50,0
1,0 2,5 75,5 1,75 60,5
1,5 1,2 25,0 1,0 50,5
2,0 1,0 20,5 0,5 25,0
B 1,53 494 1,15 47,24
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CV(%) 6,2 4,0

6,2 4,0

LSDo,05 0,607 3,286

0,607 3,286

Ngudn: B6 mén Céng nghé Sinh hoc - Vién Nghién ctru Ngb

- Khi néng d6 a-NAA duoc bd sung
tang dan tir 0 - 2 mg/l moi trudng nudi cay
thi cac chi tidu s ré/chdi va ty 1é tao cay
hoan thién ting dan va dat cao nhit & ndng
dé 1mg/l (2,5 1&/chdi; ty 1€ tao cdy hoan
thién 75,5% d6i véi ngudn LVNI54 va
1,75 ré/chdi; ty 1é tao cdy hoan thién
60,5% ddi voi ngudn V152N) sau d6 giam
dan. Theo quan sat & cong thirc khong bd
sung 0-NAA ré ra mudn va sb ré/chdi it
con & ndng d6 2 mg/l s6 ré/chdi thip dan
dén ty 18 tao cdy hoan thién 1a thip nhét ¢
ca2 nguén vt liéu.

- Trong mdi truong bd sung 1 mg/l o-
NAA, ngudén LVN154 c6 kha ning ra ré tot
hon va ty 1€ tao cay hoan thién cao hon
ngudn V152N & mic tin cay P > 0,95. Nhu
vay, néng dd a-NAA bd sung vao moi
tredng tao ré toi wu nhat 1a Img/l, nong do
nay cling phu hgp vo6i nghién ciu cua
Huang va Wei (2004).

IV. KET LUAN

- Nong d6 BAP va kinetin bo sung
trong moi truong tai sinh c6 anh hudng
truc tiép t6i kha niang tai sinh cdy cua
phoi soma & ng6. Trong d6 mdi trudng co
b6 sung BAP cho ty 1& phoi tai sinh, tao
chdi va tao chdi hoan thién va tot nhét &
nong do 0,5mg/l. Moi truong MS +
25mM/1 L-prolin + 100 mg/l casein + 10
mg/l AgNOs + 30g/l sucrose + 2,5g/1
phytagen +100ml/l nudc dira c6 bd sung
0,5mg BAP/I phu hgp cho budc tai sinh
cdy tir phoi soma phat sinh qua nudi cay
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phéi non 2 ngudn vt liéu ngd LVN154 va
VI152N.

- Nong d6 a-NAA c6 anh hudng dén
toc do ra ré va sd ré phat sinh trong qua
trinh tai sinh cay, nong d6 a-NAA sir dung
t6i wu nhat 1a Img/l. Méi truong MS +
100mg/l myo-inostol + 100mg/l casein+
30g/l sucrose + 2,5g/l than hoat tinh +
2,5g/1 phytagen c6 bo sung 1 mg/l a-NAA
cho ty I¢ tao cay hoan thién va sb6 ré/chdi
cao nhat.

- Nguén vat liéu LVN154 c6 kha nang
tai sinh cdy va tao cdy hoan thién t6t hon
ngudn V152N.
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SUMMARY

Study affection of some medium components on callus induction from
immature embryos culture of maize germplasm of Vietham

Study to optimize of regeneration system from immature embryos culture plays important role in
gene transformation system using Agrobacterium to maize germplasm of Vietnam. The immature
embryos (12 days after pollination) of two maize genotypes including hybrid variety LVN154 and
inbred line V152N were used to estimate the callus and embryogenic callus induction ability on N6
or MS medium containing different concentration of medium components such as: 2,4-D, AgNOs,
sucrose and agar/phytagel. The results showed that callus induction capacity depended on
genotype and cultured medium. The hybrid variety LVN154 has the rate of inducted callus and
embryogenic callus higher than inbred line V152N. The optimized cultural medium is N6 containing
vitamin, 2mg/l 2,4-D, 10 mg/l AgNQOs, 30 g/l sucrose, 100 mg/l casein hydrolysate, 25 mM L-prolin,
2.5 g/l phytagel, (pH = 5.8). This is most effective medium to callus induction from immature

embryos in both maize hybrid and inbred line.

Keywords: Cultural medium, callus induction, embryogenic callus, immature embryos.

I. DAT VAN DE

Mot trong nhfrng ndi dung nghién ctru
lam co so6 cho cong ngh¢ chuyén gen vao té
bao thyc vat nhd vi khuan Agrobacterzum la
xay dung hé thong tai sinh cay Van d¢ trén
dd dugc nhidu tic gida nghién ciu
(Vasil,1987; Fernandez va cs, 1999). Déi voi
hé thong chuyen gen nho Agrobacterium &
céy ngd ciing da duoc mot so tac gia nghién
ctu (Tomes va Smith, 1985; Gordon va cs,
1990), xay dung dugc hé thong tai sinh, trén
co s¢ xac dinh hé thong moi truong, diéu
kién nudi cay t6i uwu, dic biét 1a xac dinh kha
ndng tai sinh cdy cua cac vat ligu. O Viét
Nam da c6 mot s6 cong trinh nghlen clu,
budc dau da dat duoc mot sé két qua (Pham
Thi Ly Thu va cs, 2003; Bui Manh Cuong,

2007...). Tuy nhién, cac cong trinh trén chi
duoc tién hanh trén mot sd vét liéu nhap noi
khong chinh thirc tr nude ngoai. Mt khac,
dé tién t6i hoan thién quy trinh chuyén gen
Vao cay ngb nho Agrobactermm tao ra san
pham cdy ngd chuyén gen cua Viét Nam trén
co so dicu kién va ngudn vét li€u ngd Viét
Nam, v6i muc dich chu dong duoc cong
ngh¢ va vat liéu.

Xuat phat tur 1y do trén ching t6i da tlen
hanh mét s6 ndi dung nghlen ctru nham
hoan thién h¢ thong tai sinh ciy ngd tir nudi
cay phdi non trén mot sb nguon/dong ngo
Viét Nam. Bai bao nay trinh bay két qua
danh gia anh huong ciia mot sb yéu t6 moi
truong toi kha nang hinh thanh moé seo tur
nudi cay phoi ngo non.
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