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SUMMARY

Research of drought tolerance gen transfer into select maize
lines through agrobacterium

Nowaday, researches of drought tolerance ability and breeding drought tolerance transgenic maize
lines were conducted in laboratories and seed companies on the world, with different levels, from
basic researches to transfer gen application research for developing new varieties. However, in
Vietnam have never been organization or institute published to create successfully drought
tolerance transgenic maize line. The transformation experiments were conducted through
Agrobacterium tumefaciens strain LBA4404, EHA105, EHA101 which contains vector
CaMV35S::ZmNF-YB, CaMV35S:: ZmNAC1, SARK:IPT carry insect drought tolerance gen to
transfer to 3 select maize lines VH1, CM8, C8H9. The results revealed that the transformation
system using vector CaMV35S::ZmNF-YB, CaMV35S:: ZmNAC1 carry drought tolerance and bar
selectable marker genes (phosphinothricin resistant) is more effective than the system using vector
SARK::IPT carry drought tolerance and hpt genes (hygromycin resistant) respectively. Two maize
lines VH1 and C8H9 have transformation efficiency better than the line CMS8.

Keywords: Agrobacterium tumefaciens, maize (Zea mays L), transformation, ZmNF-YB, ZmNAC1,
IPT, immature embryos.

1. DAT VAN DE khan hiém do hién tuong bién ddi khi hau,
vi vAy cac gibng ngd chiju han va co kha
nang st dung nudc hiéu qua dang dugc coi
la huorng vu tién nghién ctu nham phat
trién gidng ngod trong tuong lai. Ca hai
phuong phap chon gidng truyén théng va
chon giéng bang cong nghé sinh hoc déu
dang duoc ap dung dé chon tao ra cac giéng
cdy trong c6 kha nang chiu han. Trong dé
nghién ctru chon tao gidng ngd bién dbi gen
chiu han 1a mdt hudng nghién ctru rat duoc
chi1 trong trén thé gioi.

Ngb (Zea mays L.) 1la mot trong ba cay
lwong thuc quan trong nhat trén thé gidi. So
v6i la mi va lua gao thi ngé dang thur ba
vé& dién tich, thir hai vé nang sudt nhung thir
nhét vé san lugng. Tinh dén nam 2009 dién
tich tréng ngd thé gidi vao khoang 158 triéu
ha, nang sudt 4,96 tin/ha, san lugng dat
785,1 triéu tan. Theo du doén vao ndm
2020, nhu cau ngo s& tang 1én 50% véi hon
800 triéu tin mot nim hién nay va co thé
vuot qua ca gao va lua mi (Pingali va
Padney, 2001). Nam 2007, Nelson Vé: CS da tao duogc

dong ngd chuyén gen chiu han mang gen

Nong nghi¢p hien dang st dung 70%  1;np yB; nghién ctu cia Assem va CS
ngudn nuorc ¢ cac nudc dang phat tr1en va tao dong ngd chuyén gen chiu han mang
86% ngudn nudc & cac nudc phat trién va gen NPKI. Céc tic gia nay ciing di chi ra
nguon nudc ngot dang ngay cang trd nén  ring oidng ngd bién déi gen mang gen didu
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khién tinh chiu han (ZmNF-YB2) cua cong
ty Monsanto - My cho ning suit cao gip
hon hai lan so vo&i dbi chung khi thu
nghiém trén dong ruong chau Phi.

Trong cac phuong phap chuyén gen vao
thuc vét hién nay, phuong phap chuyén nap
gen thong qua vi khuan Agrobacterium
tumefaciens duge danh gia 1a don gian va dé
thuc hién hon cac phuong phap khac, phu
hop véi diéu kién phong thi nghiém ¢ Viét
Nam, mat khac phuong phap nay da duoc
Vién Di truyén Nong nghiép ap dung thanh
cong trong nghién ctu tao cdy ngd chuyén
gen khang sau. Vi vy cong trinh nay da
dugc thuc hién nhim chuyén nap gen khang
han vao mot s dong ngo chon loc voi muc
tiéu chon tao dwoc giébng ngd chuyén gen
chiu han trong diéu kién nudc ta.

I1. VAT LIEU VA PHUONG PHAP
NGHIEN COU

1. Vat liéu nghién ctru

Céc cay ngbé me cho vat liéu phdi non
ctua ba dong ngd VH1, CM8, C8H9 c6 kha
nang tiép nhan gen ngoai lai va tai sinh tot
duoc tréng tai trai thi nghiém cua Vién Di
truyén Nong nghiép.

St dung ching vi khuan A. Tumefaciens
(LBA4404/ EHAI105/ EHAI101) mang
vector  CaMV35S::ZmNF-YB chita gen
khang han ZmNF-YB va gen chi thi chon lgc
bar - khang phosphinothricin, vector
CaMV35S:: ZmNACI chira gen khang han
ZmNACI va gen chi thi chon loc bar - khang
phosphinothricin va SARK::IPT chtra gen
khang han va gen chi thi chon loc Apt -
khang hygromycin.

Bang 1. Vit liéu di truyén str dung trong nghién ctru

Plasmid pZY101::35S pZY101::35S pSichYG-2

CAu truc gen chuyén CaMV35S::ZmNF-YB CaMV35S:: ZmNAC1 SARK:IPT

" A Phosphinothricin Phosphinothricin Hygromycin
Chi thi chon loc thuwe vat (3 mg/l) (3 mg/l) 5 gl

2. Phwong phap nghién ctru
Phuwong phép thu mau va bién nap gen

Bién nap cac vector mang gen chiu han
vao cac chung 4. tumefaciens thich hop cho
chuyén gen vao cdy 1 14 mam (LBA4404/
EHA105/ EHAI101) bang phuong phap
xung dién theo quy trinh cua Weigel va
Glazebrook (2002). Kiém tra cac chung A.
tumefaciens sau bién nap bang cach nudi
cay trén moi truong LB co b6 sung khang
sinh thich hop. Nudi cdy 1ong, tich DNA
plasmid theo quy trinh cia Sambrook va
Russell (2001). Tién hanh phan ing PCR
khuén lac va DNA plasmid véi cap mdi ciia
gen tuong Ung.

Phoi non duoc tach tir cac bap ngd ¢
giai doan 15 - 18 ngay sau thu phan. Phoi
non sau khi tach duoc 1ay nhiém va dong
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nudi cdy voi vi khuan 4. tumefaciens theo
quy trinh ctia Pham Thi Ly Thu (2007),
Hensel va CS (2009) c6 cai tién theo quy
trinh ctia Phong thi nghiém HE gen hoc dau
twong va Di truyén phan tir, Pai hoc Tong
hop Missouri (Columbia, My). Cac phoi
non sau khi ldy nhiém dugc ciy voi mat do
25 - 30 phoi/dia petri 10cm trén moi truong
dong nudi cdy. Sau do, phdi non lan luot
dugc chuyén qua cac moi truong nudi phuc
hdi va chon loc. Nhitng m6 s¢o tao thanh
séng sot sau qua trinh chon loc dugc dua
vao mdi truong tai sinh. Ciy chuyén gen tai
sinh thu duogc trén moéi truong chon Iloc
duoc duara tréng tai nha ludi.

Phén tich cady chuyén gen
Tdch DNA tong s6
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Tach chiét DNA tong s6 tir mau 14 cia
cac cdy ngd chuyén gen tai sinh theo
phuong phap CTAB (Hoisington, 1992) c6
cai tién cho phu hop véi diédu kién phong thi
nghiém. Kiém tra nong do va do tinh sach
cia DNA tong sb bang méay quang phd
nanodrop, sau d6 tién hanh dién di trén gel
agarose 1%. Dwa vao két qua dién di c6 thé
thiy DNA duoc dam bao vé d6 tinh sach va
tinh nguyén ven, c6 thé ding lam khudn
cho phéan tich PCR.

Phan tich PCR

Phén tich PCR tién hanh voi cap moi
HPT-F/HPT-R dac hiéu cho gen hpt va cap
mdi BAR-F/BAR-R dic hiéu cho gen bar;
thanh phan PCR dugc bd sung betaine va
DMSO dé tang d nhay; chuong trinh phan
mg véi cip mdi HPT-F/HPT-R 1a 94°C/5
phut, 94°C/30 giay, 53°C/30 giay, 72°C/60
gidy, 1ap lai trong 30 chu ky, 72°C/5 pht,
két thic - 4°C; chuong trinh phan tng voi
cip mdi BAR-F/BAR-R la 95°C/5 phut,
95°C/30 giay, 57°C/30 giay, 72°C/60 giay,
lap lai trong 30 chu ky, 72°C/5 phuat, két
thuc - 4°C; San phé\m PCR duoc kiém tra
bang dién di trén gel agarose 1%.

Bang 2. Trinh ty cac doan modi sir dung trong nghién ctru

STT Tén moi Trinh tw méi
1 HPT-F 5-AGAAGAAGATGTTGGCGACCT-3
2 HPT-R 5-GTCCTGCGGGTAAATAGCTG-3'

3 BAR-F 5-CTTCAGCAGGTGGGTGTAGAG-3
4 BAR-R 5-GACTCGACGACGCGTAAAAC-3

Cdc chi tiéu theo d6i va danh gia

Céc thong sd sau dugc quan tam dé
danh gia hiéu qua cia qua trinh nudi cdy va
bien nap gen:

Ty 1€ tao md s¢o chuyén gen (%) =S50
mé seo chuyén gen tao thanh*100%/Tong
sO phoi bién nap

Ty 18 tai sinh cay chuyén gen (%) = Sé
cay chuyen gen tai sinh*100%/Téng s6 mod
seo chuyén gen phoi héa.

Hiéu suit bién nap (%) = Sé cay hiru
thy mang gen chuyén *100%/T6ng s6 phoi
bien nap.

I1I. KET QUA VA THAO LUAN

1. Danh gia cac thi nghiém chuyén gen
khang han vao cac dong ngoé chon loc

Trong thi nghiém bién nap, nham rut
ngan thoi gian chon tao cac dong ngd mang
gen chiu han vi vdy st dung phéi non cua
cac dong ngé VHI, CMS8, C8H9 c6 kha

nang tiép nhan gen la va tai sinh tot (1a san
pham cua dé tai Tao dong ngo bién doi gen
khing sau/ khang thuéc diét co) lam vat
liéu dé chuyén gen chiu han. Két qua thi
nghiém duoc thé hién trong bang 3.

Kha ning tiép nhan gen ngoai lai ciia
cac dong ngd thi nghiém biéu hién thong
qua mic d6 tao mod seo phoi hoda trong moi
tredng chon loc cua phdi non sau chuyén
gen. Két qua cho thiy ty 18 tao mo seo tir
phoi non sau khi bién nap véi 3 vector cua
dong ng6é VH1 va C8H9 kha quan hon dong
CMS (VHI1 dat trung binh 61,8%; C8H9 dat
57,8%, CM8 dat 53,9%).

Trong cac vector chuyén gen khang han
c6 mat gen chon loc khang mét loai khang
sinh (hygromycin, phosphinothricin) cting véi
gen quan tam. Do d6 chi cac té bao thye vat
mang gen chuyén nap moi phat trién duoc
trén moi truong nudi cay c6 chat khang sinh
twong mg. So sanh so liéu cua ba hé thong
bién nap trén bang 3 cho thay hé thong bién
nap su dung vector CaMV35S:ZmNACI,
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CaMV35S::ZmNFYB2 véi chi thi chon loc
& thyc vat phosphinothricin mang lai két
qua kha quan hon han so v&i hé thong bién
nap voi vector SARK::IPT c¢6 chi thi chon
loc ¢ thuc vat hygromycin. Ty 1€ tao mo
seo chuyén gen khi st dung hai vector nay
rit cao, dat tir 53,3 - 70,5% so véi ty 18 30,8
- 52,5% cua vector SARK::IPT.

Tir két qua bién nap véi hon 79.000
phoi cta 3 dong ngd, da dua ra bau dat 200
cay, khi dua ra moi truong ty nhién c6 146
ciy song sot khoe manh, trong dé co 29
cay két hat (Hinh 1). Nhitng cdy dua ra bau
dat séng sot trong moi trudng tw nhién s&
dugc thu miu 14 @& tach chiét DNA va
phéan tich PCR.

Bang 3. Két qua nghién ctru bién nap gen khang han vao mét s6 dong ngd chon loc

SO lvong mau TL tao | s6 | S5 | g5
m e'. TL tai ca song | o
1T Vector bién nap Dong sinh Y | sot khi ~y
CCM | REM | ECM | SeM | seo A: o dwa hiru
choi (%) z, | dwara
(%) ra dat P thu
dat
VH1 [17000| 5147 | 2565 | 893 | 49,8 34,8 20 5 2
1 SARK:IPT CM8 [10400| 5009 | 1541 | 411 30,8 26,7 20 9 2
C8H9 | 9000 | 4240 | 2228 | 709 | 52,5 31,8 23 18 2
VH1 [10225| 5251 | 3578 | 1313 | 68,1 36,7 24 18 6
2 | CaMV35S::ZmNAC1 | CM8 | 6577 | 3391 | 2391 | 702 | 70,5 29,4 13 12 1
C8H9 | 6540 | 3267 | 1740 | 601 53,3 34,5 24 20 4
VH1 | 8197 | 5945 | 4016 | 1708 | 67,6 42,5 30 27 1
3 |CaMV35S:ZmNFYB2| CM8 | 4621 | 2808 | 1694 | 232 | 60,3 13,7 11 6 0
C8H9 | 6640 | 4538 | 3067 | 894 | 67,6 29,1 35 31 11
Téng s 79200 | 39596 | 22820 | 7463 200 146 29

Hinh 1: Thu nhén cdc dong ngé chon loc chuyén gen khang han. Phéi non sau khi ldy
nhiém trén méi truong dong nudi cay (A); phdi non trén méi trwong nudi phuc hoi (B);
chon loc va tao mé seo phéi héa (C); Tdi sinh choi tie mé seo (D); cdy tdi sinh (E) tir phoi
non sau bién nap véi gen khang han; cdy chuyén gen tdi sinh dwa ra ddt (F); cdy chuyén
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gen song sot trong moi triwong tw nhién hitu thu tao bdp (G) va bdp cia dong ngé chuyén
gen 10 (H).

2. Phan tich PCR cac dong ngdé chuyén
gen

Phén tich PCR cac cdy chuyén gen cho
thay, trong 146 mau DNA cua 3 dong ngd
thi nghiém c6 16 mau thudc 3 dong VHI,
CM8 va C8H9 tir hé théng bién nap voi
vector SARK::IPT cho két qua dwong tinh
v6i kich thude bang DNA thu duge 200 bp
phu hop véi gen hpt, 9 mau thudc 2 dong
VHI1, C8H9 tir hé thdng bién nap véi vector
CaMV35S::ZmNACIcho két qua duong
tinh voi kich thudc bang DNA thu dugce
500 bp phu hop véi gen bar va 14 mau
thuoc 2 dong VH1, C8H9 tir hé théng bién

nap voi vector CaMV35S::ZmNFYB2 cho
két qua dwong tinh véi gen bar. Két qua
duoc thé hién trong bang 4, hinh 2, 3 va
hinh 4.

Hiéu suét bién nap gen chi thi chon loc
cua dong VHI1 va C8H9 t6 ra wu thé hon
han so v&i dong CM8 (VHI1 dat trung binh
0,05%; C8H9 dat trung binh 0,09%; CMS8
dat trung binh 0,01%). Trong 3 hé thong
bién nap, 2 hé théng bién nap st dung 2
vector CaMV35S::ZmNACI va
CaMV35S::ZmNFYB2 cho thiy hiéu suit
bién nap kha 6n dinh va dong déu trén ca 3
dong ng6 chon Igc.

Béng 4. Két qua phan tich PCR cac dong ngd chuyén gen thé hé TO

STT | Vector bién nap Dong Cay dvara Két qua phan tich PCR | Hiéu suét bién nap gen (%)
dat gen bar gen hpt gen bar gen hpt
VH1 20 1 0,006
1 SARK:IPT CM8 20 4 0,04
C8H9 23 11 0,12
VH1 24 6 0,06
2 | CaMV35S::ZmNAC1 | CM8 13 0 0
C8H9 24 3 0,05
VH1 30 7 0,09
3 |CaMV35S:ZmNFYB2| CM8 11 0 0
C8H9 35 6 0,09
Téng sb 200
@ g 8§ £ 8 % 3 &
= 2 £ £ 2 £ % 2 g
T £ 8 5 3 8 8 3 B @ ()
— — T e—am— —

200 bp
~——

Hinh 2: Két qua dién di san pham PCR trén gel agarose sir dung cap moéi HPT-F/HPT-R. M.
Marker 1 kb (Fermentas); (-). Mau H>0; (+). Béi chimg duong tinh (DNA plasmzd mang
gen hpt); Tir gieng C8H9.1.26a - CM8.1.18. 9 mdau DNA tong sé tach tir ld ciia cdc cdy
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chuyén gen thé hé T0; Céc dong C8H9.1.26a, CM8.1.24, C8H9.1.23, HI.1.5, va CM8.1.18 c6
mang gen hpt; dong C8H9.1.22, CM8.1.21a, CMS8.1.20b, CM8.1.20a khéng mang gen hpt.
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Hinh 3: Két qua dién di san pham PCR trén gel agarose sir dung cip moi BAR-F/BAR-R.
M. Marker 1 kb (Fermentas), (+). Doz chimg dirong tinh (DNA plasmid mang gen bar), Tu
giéng HI.A.1 - CSH9.4.7b. 10 mdu DNA tong sé tach tir I ciia cdc cdy chuyén gen thé hé
T0; Cdc dong Hl.A.4a va H1.A.4b c6 mang gen bar; dong Hl.A.1, C§8H9.4.2, C§8H9.A.3a,

C8HY9.4.3b, C8H9.A4.6¢c, CSH9.A4.6b, C8H9.A4.6a, CS§H9.A.7b khong mang gen bar.

C8HI.F.1
C8HI.F.2

| —
| —
—| .
— ) W
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—

H1.F.6
C8HI.F.7
H1.F.12

C8HI.F.3
C8HY.F4
H1.F.5

Hinh 4: Két qua dién di san pham PCR trén gel agarose sir dung cip moi BAR-F/BAR-R.
M. Marker 1 kb (Fermentas); P1. Plasmitd pZY; P2. Plasmitd pZY 35S, (+). Poi chimg
duong tinh (DNA plasmid NFYB2 mang gen bar); Tur gieng C8H9.F.1-HI1.F.12. 8 mau
DNA tong sé tach tir I ciia cdc cdy chuyén gen thé hé T0; Céac dong HI.F.5, HI.F.6,
C8HY.F.7, HI.F.12 c6 mang gen bar; dong C8HY.F.1, CS8H9.F.2, CS§H9.F.3, CS8HY.F .4
khong mang gen bar.

IV. KET LUAN

Nghién ctru bién nap gen khang han
ZmNACI, ZmNFYB2 va IPT vao 3 dong
ngo chon loc VH1, CMS, va C8H9 budc
dau d3 thu duoc mot sb két qua sau:

Str dung hé théng bién nap voi vector
CaMV35S:ZmNACI, CaMV35S::ZmNFYB2
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chira gen khang han va gen chi thi chon loc
bar (khang phosphinothricin) mang lai két
qua chuyén nap o6n dinh va dong déu trén 2
dong ngd chon loc VHI va C8H9. Két qua
budc ddu ndy tao co sO quan trong cho
nhimg nghién ctru chuyen gen va phan tich
cay chuyen gen tiép theo nham tao ra dong
ngd bién ddi gen chiu han.
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SUMMARY

Study on the technological condition for submerged fermenter culture
of Trametes versicolor strain

The Turkey tail Trametes versicolor has been considered the major medicinal mushroom
worldwide, mainly due to its traditional usage, polysaccharopeptides have been purified from this
species, showing experimental immunomodulatory and anti-cancer effects.

The growth of Trametes versicolor strain under liquid fermentation conditions was examined. The
experiment results indicated that the turkey tail mushroom mycelium grew best on (2 gam Pepton +
2 gam yeast extract + 0,2 gam MgS04.7H20 + 1gam KH2PO4 + 15gam glucose + 1,5 mg vitamin
B1 + 1000ml distilled water) medium. On this medium, turkey tail mycelium was growing fast,
mycelial dry weight is 35,2 g/ 1000ml, the highest number of mycelial pellet. Turkey tails mushroom
mycelium grew best on in temperatures as 26 - 30 ° C. Different oxygen supply modes can
significantly affect to the morphology and mycelia biomass, the optimal concentration of oxygen is
0,6 liters/ 1 liters liquid / minute. The suitable time to obtained the mycelium grew well at 72 - 84
hour.

Keywords: Submerged fermenter culture, Turkey tail.

Polyporaceae, bd Aphyllophorales, 16p

I. DAT VAN DE Hymenomycetes, nganh Basidiomycota.

N4Am Van chi ¢6 tén khoa hoc Trametes
versicolor (Linnaeus.Fries) Pilat; thudc ho

Trong Y hoc cb truyén Trung Quoc, nam
Véan chi dugc sir dung dé lam giam tram
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