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Tom tit:

Gen mtID mi héa mannitol 1-phosphate dehydrogenase & vi khudn di du'qc nghién ciru va chuyén vao mét vai loai
ciy trdng. Céc ciy chuyén gen sinh trwémg nhanh va chju min, han tét hon nh cé s tang tich liiy mannitol. Véi
muc tiéu tao cidy ngd mang gen melD, cic tic gid thyc hi¢n nghién ciru chuyen gen mtD vao phéi ngd nhé vi khuin
Agrobacterium tumefactens Ty 1¢ phat sinh m6 seo & hai dgt chuyén gen 1an luwgt dat 17,70 va 13,24%. Trong dé,
trung bmh khoang 56% s6 chdi téi sinh tao ré thénh cdy hoin chinh. Céc cy ngé tdi sinh sau d6 dwge chim séc
trong dleu kién dong rudng va 44 ciy ngo song st dén giai doan sinh san. Nghién ciru dé sir dung phén img PCR vé6i
cip mdi dic higu dé sﬂng lqc cay chuyén gen va xéc dinh dwgc 8 ciy ngé dwong tinh véi sir cé mdt ciia gen melD, dat

ty 1 18,18% so véi tong sb cdy song sét.
Tir khéa: Agrobacterium, chuyen gen, mtID, ngo.

Chi sé phén loai: 4.6

Bit vin de

Ngay nay, cdy ngd dugc trong trén khip thé glO’l va tré
thanh mét trong ba loai ngii céc quan trong nhit déi véi
con ngudi. Theo wéc tinh cia T4 chirc lvong thuc va néng
nghiép Lién ho'p quoc (FAQ) nam 2012 lda mi, ngo va lua
gao chiém dén 94% tong lugng ngil cbc dugc tiéu thy toan
céu [1]. Trong d6, ng la loai ngii coc ¢6 san lrgng cao nhit
hang nam, khoang 1.034,8 tneu tin vao nim 2017/18 (so
véi laa gao la 488,3 triéu tAn va 758,2 tridu tin & lia mi)
[2]. Hién nay, han héan 14 tic nhan khi hdu giy anh hudng
nghiém trong nhéit dén cac cay trong noéng nghxcp, déc biét

1 cdy ngd. Cung so sénh trong diéu kién thiéu nuéc nhu

nhau, san lugng ciy ngd da giam khoang 39% trong khi lua
mi chi giam 20% san luong [3].

K§ thudt chuyén gen vao ngd mdi bit diu tir nhitng nim
1990 nhung da nhanh chong dwoc ap dung dé tao ra nhitng
cdy ngb bién dbi gen c6 chét lugng va ning suit cao. Cay
ngd bién dbi gen khéng sdu chira gen Bt dugc thuong mai
héa vao ndm 1996 [4]. Ké tir do, cac gibng ngd khang sdu
va khang thudc diét cé dugc chap nhén va trdng & nhiéu
noi trén thé gioi, day dugc coi 13 thé he céy ngb chuyén gen
diu tién. Pén nay, ngd 1 loai cdy trong c6 sé luong sy kién
chuyén gen dugc Bo Néng nghiép Hoa Ky (USDA) thong
qua nhidu nhit, vm 148 sy | kién. Ngo bién ddi gen hlen duoc
trong tai 16 quéc gia, chnem 33% tdng dién tich trong cay

chuyén gen trén todn chu [5].
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o} nuac ta, viée chuyén gen vao ngd da duoc nghién ciru
trén mot s gen nhu CryIAc ma hoa protein khang sau [6, 7],
gen Sh2 ma héa enzyme ADP-glucose pyrophosphorylase
(8], gen lién quan dén tinh chiu han nhu ZmNF-YB dugc
chuyén vio hai dong ngd VH1 va C8H9 [9] hay modiCspB
[10]. Cac két qua déu cho thdy tiém ning c6 thé ¢ ung dung
k¥ thuat chuyén gen vao cdy ngd & nudc ta.

Trong s cac gen duoc sir dung cho chuyén gen cdy trdng:
nhim ting tinh chéng chiu, mét sé gen co ngudn goc tir vi
sinh vét cling da dugc nghién ctru dé chuyén vdo cdy trong
nhu TPSP [11], CspA/CspB [12], gdhA c6 ngudn gbc tir E.
coli [13] di cai thién dang ké tinh chong chiu véi céc bat
lgi phi sinh hoc, nhu lanh, néng va thiéu nuéc. Cay trong
chuyén gen c6 kha nang phat trién manh trong dleu kién kho
han, cho nang sudt cao hon so véi gibng cdy trong khong
duogc chuyén gen.

O thyc vat, mannitol 14 chét o thé hoa tan, ngin mubi
xam nhdp va c6 thé giai phéng gbc hydroxyl trong nhiéu
bét 1¢i phi sinh hoc khac nhau, vi vy mang lai kha nang
chéng chiu han cho cdy [14]. Do @6, gen mtID cua vi khuén
ma h6éa mannitol 1-phosphate dehydrogenase (EC1.1.1.17)
chuyén héa fructose 2 véi 6-phosphate tao thanh mannitol-

1-phosphate d& dugc sir dung trong chuyén gen vao mét sb
ciy trong. Két qua tich cyrc cua sy tang tich lity mannitol
trong cic cy chuyén gen da dugc chimg minh trong nhiéu
nghién ciru. Nhém nghién ciru ctia Karakas va cs (1997) da
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Abstract:

The bacterial m#D gene which encodes mannitol
1-phosphate dehydrogenase has been characterized
and transferred into several crops. Transgenic plants
exhibited the good development and drought or salinity
tolerances as increased mannitol accumulation. With
the aim of producing transgenic maize, the authors
conducted this study which transferred m#D into maize
embryos via Agrobacterium tumefaciens. The rate of
callus regeneration in two independent transformation
experiments were 17.70 and 13.24%, respectively.
Meanwhile, the average frequency of root formation was
about 56%. The regenerated plantlets were transferred
to the field and 44 T maize plants survived and reached
the reproducing stage. The authors used a PCR assay
with the specific primers to determine the presence of
the target gene in T plants and obtained 8 m#/D-positive
plants, accounting for 18.18% of total survival plants.

Keywords:  Agrobacterium, maize, mtlD gene,
transformation.

Classification number: 4.6

chuyén gen m#D cta E. coli vio ciy thude 14, ciy chuyén
gen biéu hién m#lD cho thiy ndng d6 mannitol ting 1én 6
uM/g khéi lugng kho [15]. Khi chuyén gen nay vao lia mi,
cdy chuyén gen c6 biéu hién tinh chéng chiu t&t hon khi
gdp han va min so voi ciy khong chuyén gen [16]. Gen
mtlD con duge chuyén vao ca tim [17], ca chua [18], lua
[19], cao luong [20], khoai tay [21, 22] nham nang cao tinh
chiu han, min cua cdy trong. Vi muyc tiéu tao nguyén licu
cho chuyén gen ¢ ciy ngo, gen mtlD co nguén géc E. coli
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da dugce cai bién ma phu hop véi ciy ngd va duoc gin vao
vector Ti-plasmid pPCAMBIA1300 du6i su didu khién cia
promoter 358 [23]. Trong nghién ciru nay, ching t6i tién
hanh chuyén gen mtID di thiét ké vao cay ngd nhim tao
céy ngd mang gen mtlD, phuc vu cong tac tao giéng ngo cai
thién tinh chiu han.

Vat liéu va phuong phap nghién ciiu
Vit ligu nghién ciru

Chung 4. tumefaciens EHA105 mang vector pCAM/35S-
mtID dugc thiét ké boi Vién Nghién ctu hé gen [23]. CAu
triic cua vector mang gen mtID dugc thé hién trong so dd
hinh 1. Phéi non tir giéng ngd K7 dung lam nguyén liéu cho
chuyén gen dugc cung cap tir Vién Nghién ctru ng 1a dong
da dugc danh gia c6 kha ning bién nap gen ot va co tinh
chiu han binh thuong.

Hindill

Hindill

Noti

~4700bp >

Hinh 1. So db cau tric vector pCAMBIA1300 mang gen mt/D
dudi su diéu khién clia promoter 355 (23]. LB: b trai T-ADN-
RB: .bfjﬁphai T-ADN; Hyg: gen khang Hygromycin; Pro35S: doan'
khéi dau phién ma 35S ctia Cauliflower mosaic virus; 355: doan
két thic phién ma 35S; mt/D: gen ma hoa mannitol 1-ph05pha.le

dehydrogenase; vi tri cac diém cit gigi han ci
5 Vi an cla e
Notl va Hindlll. ’ reym Bamtl

Phirong phdp nghién ciru

Chuyén gen vao phéi non ngé thong qua A. tumefaciens:
duogc tién hanh theo phuong phap cia Frame va cs (2006)
[24] ¢6 cai tien cho phu hop véi ngudn vat licy ngd K7
v diéu kién phong thi nghiém ctia ching 161, Vi khudn
tumefaciens chira vector tai té hop duge nuai cay troné
moi trudong Yeast Extract Peptone (YEP) Iong ¢ bd sung
khang sinh thich hop va lic & 200 vong/phit, 28°C, qua
d(“?m. Dich huyén phu vi khuin duge ly tam vei t,éc do 5’ 300
vong/phﬁt., o 4°C trong 5 phat. Loai bo dich trén .vé‘hoé
tan can vi khuan bang méi trudmg lay nhidm co b6 sun
zcetos(})/gng%n; (IP:)S). Pha Joéing dich khuén cho t&i khi dagt

ugc OD,  0,5-1,0. Dich huyé 1 vi 4 y '
dé lay nh;géﬂm V&1 phdi non Cl}::ILEQ.U Vi kin duge si e

Bap ngd non dirge thu hai sau 10 n
non 1-2 mm duoc tach khéi bép va b
trung va dugc lay nhiém véi dich vi
nong d}f) 100uM trong 20 phit. Phoj
vi khuén dugc chuyén sang moi tru
3 ngay, cac phdi di bién nap dugc

gay tur thu phén, phéi
at trong dicu kién vo
khuén c6 b sung AS
I'sau khi lay nhiém véi
ong dong nuéi ciy. Sau
chuyén sang moi truong



phuc hdi trong 7 ngay. Tiép d6, mo seo tai sinh trong giai
doan nay 1an lugt dwoc nudi cly trén méi truong chon loc
1 va chon loc 2 chira khang sinh hygromycin vé&i hai néng
d6 khéc nhau (mdi giai doan 14 ngay). Cac mo seo ph01 hoa
tao thanh trén méi trudéng chon loc dugc ciy chuyen sang
mdi trudmg téi sinh 1 trong 7 ngdy. Sau d6, chuyén sang moi
trrdng tai sinh 2 va lién tuc chuyen moi truorng md&i dén khi
moc chdi. Ch01 tai sinh dugc cay chuyén sang méi truong
tao cy ra ré trong khoang 10-20 ngay Cay tai sinh khi co
2-3 14 dugc chuyénra gla thé d& huén luyén cdy trong phong
thi ngh1¢m sau d6 trdng trong nha luéi. Khi cdy da cimg
cap dén glal doan 5 14 thi thu ménh 14 cho cic thi nghiém
tach chiét ADN va PCR Thanh phén timg loai mdi trudng
va didu kién nudi ciy timg giai doan duoc trinh bay trong
bang 1. Cac mdi trudng sir dung trong qua trinh chuyén gen
déu dya trén méi trudmg MS [25] va bd sung cac thanh phén
khéc tiy theo muc dich sir dung.

Bang 1. Thanh phan mdi trudng va diéu kién nudi cdy trong thi
nghiém chuyén gen vao phdi ngd [24].

Pito kifn

Thinh phn nubi cily

M6 trudmg

MS (Murashige and Skoog 1962) +
2,4-Dichlorophenoxyacetic acid (2,4D) 1,5 mg/1 +
L-proline 0,7 g/l + sucrose 68,4 g/l + glucose 36 ¢/
+AS (100uM)

pH3,S

MS +2,4D 2 mg/l + L-proline 0,7 g/ + sucrose 30 g/l
+ phytagel 2,4 g/l + AgNO, 0,85 mg/l + AS (100M)
pH58 ,
MS+24D2mg/l+bpmlme07g/l+sucrose30
g/l+MESOSg/l+phylagel24g/l+cefo!axxme 100
mg/} + vancomycin 100 mg/l + AgNO, 0,85 mg/l
pHS8

MS +2,4D 1,5 mg/l + L-proline 0,7 g/l + MES 0,5 g
+ sucrose 30 g/i + phytagel 2.4 g/ + cefotaxime 100
mg/l + vancomycin 100 mg/l + AgNO, 0,85 mg/l +
hygromycin 1,5 mgfl

pH 58

MS+24D 1 5mg/l+l.-pmlme07g/l+MESOSg/l

+sucrose 30 g/l + phytagel 2,4 g/l + cefotaxime 100

mg/l + vancomycin 100 mg/l + AgNO, 0,85 mg/l +

hygromycin 3 mg/l

pH58

MS + myo-inositol 100 mg/l + sucrose 60 gh+

phytagel 2,4 g/l + cefotaxime 100 mg/l + vancomycin

100 mg/l + hygromycin 3 mg/l

pH 5.8

MS + myo-inositol 100 mg/l + sucrose 30 g/l + casein

400 mg/ + kinetin 1 mg/l + nus6e dira 150 mb1 +

phytage! 2,4 g/l

pH 58

MS + myo-inositol 100 mg/] +sucrose 30 g/ + casein

Mai tnrimg 100 mgfi + NAA 1 mgll + IBA 0,1 mg/l + phytagel

n 24¢
pHS58

Léy nhiém long

» Téi, 21°C, 3
DPéng nudi ciy ngdy
Téi, 28°C, 7

Nudi phyc hdi ngly

T6i, 28°C, 14

Chonloc 1
ngly

Téi, 28°C, 14

Chonlgc2 ngdy

Téi, 25°C, 7

Téi sinh 1 ngdy

Téi sinh 2 Sing, 25°C
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Cac chi tiéu theo doi:

- Ty 1¢ mo seo = (S6 mé seo khang hygromycin SE2/s6
phdi bién nap) x 100%.

- Ty 1¢ tao chdi tai sinh = (S§ chdi tai sinh/sé mé seo
khang hygromycin SE2) x 100%.

- Ty 1€ tao ciy hoan chinh = S§ ciy hoan chinh (so cay
trong moi trudng ra ré)/s6 cay tai sinh.

-Ty 1€ bién nap gen = (S6 cay sbng sot khi ra ruéng/sé
phdi bién nap) x 100%.

Tdch chiét ADN téng sé tir ld cdy ngé: ADN tbng sb
dugc tach chiét theo ) phuong phép cia Roger va cs (1985)
[26] nhu'ng c6 cai tién cho phu hop v6i md 14 ngd. Cu thé:
14 ngd tuoi dugc nghién thanh bét min bing cOi chay st
da khir tring trong nito 16ng. Sau d6, dém chiét (100mM
Tris pH 8,0, 1,4M NaCl, 20mM EDTA pH 8,0, 0,2% (v/v)
B-mercaptoethanol, 1-2% polyphenolpyrollidine, 2-4%
cetyltrimethyl ammonium bromide) dugc bd sung vio
ong chira bt 12 voi ty 1€ maw/dém 13 1:5. Hén hop dugc
trdn deu vau ¢ 65°C trong 60 phut. Tiép theo, hén hop
dugc dé 6n dinh & nhiét do phong va ly tdm & 10.000 vong/
phut trong 10 phut & 4°C nham loai bo xdc té bao thuc vat.
Protein va tap chit ciing dugc loai bo 14n lugt bing cac hdn
hcp phenol/choloroform/isoamy] alcohol (v:v:v = 25:24:1)
va choloroform/isoamyl alcohol (viv = 24: 1). ADN sau
d6 duoc tia lai biang ethanol 96-100% c6 bd sung 0,3M
CH,COONa va hoa trong dém Tris-EDTA dé sir dung lam
khuon cho céc phan tmg tiép theo.

Nhdn doan gen quan tim bang PCR: hiéu qué chuyén
gen dugc danh gia théng qua cac thi nghiém PCR kiém
tra sy c6 mit cia gen chuyén trong hé gen cua cay ngod
tai sinh. Phan img PCR dugc thyc hién véi cdp moi nhin
gen chon loc khang hygromycin dugc ching toi thiét ké
c6 trinh tw (mdi xudi 5’-ATCGGCACTTTGCATCGG- 3,
mdéi ngugc 5’ -TACACAGCCATCGGTCCAGAC-3’)
s&¢ nhan doan 775 bp vd mdi nhin gen dich mtD
dugc ching t6i thiet ké c6 trinh tu (mdi  xubi
5’-ACAGATGGATCCAAGGCATTGCATTTCGGC-3’,
mdi nguge 5’-AGTGATGCGGCCGCCTGCATTGCCTTGTAA-3’)
s€ nhén doan 1.153 bp Thanh phén thyuc hién cac phan
{mg khuéch dai bao gom: 1X Buffer, 0,4mM dNTPs, ImM
MgCl,, 0,4mM mdi mdi, 20 ng ADN genome va 2U Dream
taq ADN polymerase (Thermofisher Scientific, Lithunia).
Chu trinh nhi¢t PCR duoc cai dit nhu sau: 95°C/3 phut;
(95°C/30 giay, 55°C/45 gidy, 72°/2 phut) x 30 chu ky;
72°C/10 phut. San pham PCR duogc kiém tra trén gel agarose
0,8% va nhudm bing ethidium bromide.

Cac thi nghiém chuyén gen va danh gia cac ngudn vit
lidu chuyén gen dugc thyc hién trong diéu kién nha luéi
(khu thi nghiém nha ludi co cach ly bao dam an toan sinh
hoc). Theo ddi céc chi tiéu thi nghiém trong diéu kién nha
luéi (c6 cach ly dam bao an toan sinh hoc) cua cac nguon
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ngd theo hudng dan cia Trung tim Cai tao giéng ngd va lua
mi quoc té (CIMMYT).

Két qua va thao luan

Ddnh gid khd néng tai sinh cdy tic phéi non sau chuyén
gen

Vit liéu chuyén gen ban déu dugc ching téi lua chon la
phéi non co ngudn gc tir dong ngé mé hinh K7 - mét dong
ngd wu ti ciia Vién Nghién ctru ngd va ching vi khudn A.
tumefaciens EHA105 mang vector pCAM/35S-mtID [23].
Trong nghién ctru chuyén gen thuc vit, mic do tai sinh
thanh cay hoan chinh ctia mau bién nap sau cdc giai doan
nudi cay chon loc ciing nhur stic song va kha ning sinh san
clia cdy tai sinh 1a hét sirc quan trong, quyét dinh dén hiéu
qua qua trinh bién nap. Céc giai doan chinh ctia qua trinh
chuyén gen vao phéi ngd thong qua vi khuén A. tumefaciens
duoc thé hién trong hinh 2. Trai qua 2 giai doan lay nhiém
va df)ng nuéi cay vai vi khuan A. tumefaciens, phéi non bét
dAu phan héa tao mé seo trén méi trudng phuc hdi (hinh
2A, B). Tuy nhién, s6 lugng mé seo giam dan di qua hai l4n
chon loc trén mdi truong chira hygromycein. Nhiéu mé seo
xdy ra hién tugng hoai tir, chuyén mau nau va chét di (hinh
2C). Hién tuong nay da dugce bao cdo la nguyén nhén lam
giam sy tai sinh cay trong chuyén gen trong nhiéu loai cay
trong [27, 28] nhung ciing cho thiy qua trinh loai bo cic
md seo khong mang gen chi thi dang dicn ra. Sau chon loc,
chiing t6i thu dugc ty 1é phan trim md seo hinh thanh qua
dot chuyén gen 1 va 2 1an Iuot 12 17,70 va 13,24% (bang 2).
Tiép theo, cac md s¢o dugc nudi cay trén hai mai trudng tai
sinh va mdi trudng ra ré dé tao thanh ciy hoan chinh (hinh
2D, E) v6i ty 18 tai sinh trung binh ciia 2 dot chuyén gen dat
khoang 56%. So voi mot sd nghién ciru twong tr dugc thuc
hién trong nude nhur ciia nhom tac gia Tran Thi Luong va cs
(2014) (trung binh dat 39,15%) [8] hay Huynh Thi Thu Hué
va cs (2014) (trung binh dat 20,18%) [10], ty 1€ nay la kha
cao. Kha ning tai tao ciy hoan chinh tir cdc md seo chuyén
gen di dat dugc bude dau cho thay tinh phi hop véi didu
kién va vat lidu ctia quy trinh chuyén gen va tai sinh ciy ma
ching toi dang ap dung.

Céc cdy con tai sinh phat trién hoan chinh duge chuyén
sang trong va cham soc trong nha ludi (hinh 2F, G). Ngo
la mét trong nhitng ciy dé bi ton thwong béi cac yéu td
mdi trudmg bét lgi nhur su bénh va diéu kién thoi tiét khic
nghiét. Do do, s6 lugng cdy chuyén gen sbng sot khi trong
ra dat chiing t6i thu duoc kha thé‘ip, o dot chuyén gen 11a25
cay (1,64%) va & dot chuyén gen 2 1a 19 cay (0,8%). Cac
cay song sot duge gan thé theo ddi va thu mau 14 dé tién
hanh kiém tra sy ¢6 mit ciia cAu tric biéu hién gen muD
bang k¥ thuat PCR. Céc céy con c6 hinh thai va sinh truong
kha binh thuomg dén giai doan cay 3-5 14, tuy nhién dén giai
doan mudn hon mot sb cay co hién tugng phun rau va trd
c&r 1éch nhau, ngoai ra mot s6 ciy c6 mot vai bat thuong vé
hinh thai nhu bip ngoai bao.
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Hinh 2. Minh hoa qua trinh bi€n nap va tai sinh cay ngo chuyén
gen. (A) Phoi non sau 3 ngay dugc nudi cdy cong sinh vdi vi
khuan A. tumefacines trong moi truting dong nudi cay; (B) Phoi
sau mot tuan nudi cay trén madi trudng phuc hdi ¢6 b sun
khang sinh vancomycin (100 mg/l) va cefotaxim (100 mg/l); (C)
Mb seo nudi cdy trén méi trudng chon loc bd sung khang sinh
hygromycin, mii tén trang: cac md seo hoai ti; (D) Cac chdi
phat sinh tir md seo trén moi trudng tai sinh bd sung chat didu
hoa sinh trudng kinetin (1 mg/l); (E) Cay con tai sinh trong moi
trudng ra ré; (F) Cay con chuan bi ra bau dét; (G) Cay dugc trong
trén dat trong nha lugi.

Bang 2. Thong ké két qua chuyén gen mtID vao cay md hinh
ngo K7.

- S T Ra  Tjliso Séciy

W n U® Phye Chon Chon ke S tha v e e ST,

chuyén nudi A sinh  sinh 8BS0 poR(+

- hel ez 3™ 3 4 gkt phis dina ¢
triu  dpng  gft  gendich

ot 1520 1352 993 269 18 10l 49 35 o016 25 s

Det2 2387 1680 1238 316 13 68 43 35 0014 19 3

Dadnh gid gen chuyén tir céu tritc pCAM/35S-mtlD vio
cayngo thé hé T,

Hiéu qpé bién nap duoc Qénh gid dua trén sy c6 miit cta
gen chuyérl trong thé chuyén gen. Vi vay, ching tc”).i tién
hanh thu mau }é trén toan t’)(f) 44 cay ng6 tir 2 dot chuyén gen
& nha luéi nham téch chiét ADN téng s6 va kidm tra su c6
mit cua gen chuyén bang phuong phap PCR. .

True hét, PCR duoc tién hanh dé kiém tra sy c6 ma
cua gen chi thi khang hygromyecin trong céc cay ngo chuyén
gen pCAM/358-mtlD. Gen chi thj duoc thiét ké nim trong
T-ADN va trén ly thuyet s& sat nhap vao he gen vat chu
cung véi gen dich msID. Sy ¢6 mit ctia gen chi thi gil:lp cAc
thf% chuyén gen vuot qua cac gi'ai dpan chon loc trong nuéi
ciay mo. Cap moi chl'm'g to1 thiét ké duoce sir dung trong thi
nghiém PCR nay khuéch dai vﬁng’ ma hoa cia gen chi thj
hygromycin véi kich thuée 1y thuyét 13 775 bp. Két qua dien
di kiém tra sin phim PCR thé hién trén hinh 3 cho thdy, eg
5/25 cdy chuyén gen dot 1 (giéng 4, 5, 13, 15 v 20, hinh
3A) va 8/19 cdy chuyén gen dot 2 duong tinh (giéng 1, 5
6,7, 10, 12, 13 va 14, hinh 2B) v6i gen chon loc. Niyr v,éy:
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Hinh 3. Kiém tra sy c6 mét ctia gen chi thi hygromycin trong
mét s6 cdy ngd chuyén gen thé hg T,. (A) Két qua kiém tra
dogt chuyén gen 1: (+): sdn phdm PCR tif plasmid pCAM/SES-
mtID; (-): sdn phdm PCR vai khudn 1a nuéc, 1-25: sdn pham
PCR tif ADN téng s0 clia cac cay ngd chuyén gen thé hé T,
(tiong (ing vGi cac cay 1-25). (B) Két qua kiém tra dot chuyén
gen 2: (+): san pham PCR tif plasmid pCAM/35S-mtlD; (-): san
phdm PCR véi khudn la nudc, 1-19: sdn pham PCR tif ADN
t6ng s cta cac cay ngd chuyén gen thé hé T  (tuong dng voi
cac cay 1-19).

chung toi thu duge 13 cdy dwong tinh véi gen chon loc,
chiém ty 1& 29,54% so cdy téi sinh song sot.

Pé kiém tra su cd mit cia cdu tric biéu hién gen mt/D
trong ADN téng s6 cay chuyén gen, phan tmg PCR véi cip
moi nhén ddc hiéu ving CDS cua gen mt/D do ching t6i
thiét ké duoc tién hanh. Kich thudc theo ly thuyét cua sign
phim PCR 1a 1.153 bp. Két qua dién di & hinh 3 cho thay
da thu dugc ciy ngo tai sinh mang gen mtlD: 5 ciy thudc
dot chuyén gen 1 (hinh 4A, duéng chay 4, 5, 13, 15, 20)
ve‘.n 3 cdy thudc dot chuyén gen 2 (hinh 4B, duong chay 5,
7, 10) xuét hién bing ADN ¢ kich thude twong duong voi
déi chimg duong. Ngodi ra, ket qua PCR véi 2 cap mdi cho
thdy rang cac cdy co ket qua duong tinh v&i gen dich cﬁng
cho két qua duong tinh véi gen chi thi. Nhu vay, qua hai
dot chuyén gen vao cady mo hinh ngd K7, c}u’mg toi da sang
loc dugc 8/44 ciy T, mang gen meID, chiém ty 18 18,18%
cdy tai sinh song sot. Céc cdy ngd chuyén gen mtlD ticp tuc

lb\l(‘ll-)\ﬂ'llJJ56739[0|II313I4

15—
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Hinh 4. Kiém tra sy c6 mat cda gen dich mtID trong cay ngd
chuyén gen th€ hé T,. (A) Két qua kiém tra dot chuyén gen 1:
(+): san phdm PCR tif plasmid pCAM/35S-mtlD; (-): sdn pham
PCR véi khuén la nugc, WT: san pham PCR tf ADN tong so ctia
cay ngd khong chuyén gen; LZS:“ISEJP pham PCR tu ADN tong
s6 clia cac cay ngd chuyén gen thé h T, (tudng ting voi cachcpay
1.25). (B) Két qua kiém tra dgt chuyén gen 2: (+): san I':h am
PCR tif plasmid pCAM/35S-mtlD; (-): san phaignj PCR vi | uc:rj
la nuic, 1-19: san phim PCR (i ADN 10ng s ctia cac cdy ngo
chuyén gen thé& hé T, (tudng (ing vai cac cay: 1-19).
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dugc chim soc va thu hat nhim phuc vu nhimg phan tich,
déanh gid kha nang hoat dong va biéu hién cta gen nhimg
thé hé tiép theo.

Ty 1é chuyén gen vao cdy ngd khong cao do nhimg kho
khin trong qué trinh chuyén gen vao thuc vat mot 14 mam
so voi thye vt hai 1a mam [29] mic du co ché chuyén doan
T-ADN cuia vi khuén A. tumefaciens vao hai loai thue vat
nay dugc khing dinh 1a giéng nhau. Su khac bigt vé hiéu
qua chuyén gen gay ra bai thanh phén ciu tric thanh té bao,
kha nang biét hoa, phan tmg véi cic ton thuong, qué trinh
cam mg gen vir... ciia thuc vit mot 14 mam khéng gidng
v6i thue vat hai 1a mam. Ngoai ra, mot sb chit chuyén hoa
thr cap gay trc ché qua trinh cam g gen vir cn thiét dé sat
nhdp gen ngoai lai da dugc tim thiy ¢ ngd [30-32].

V6i két qua ban dau vé viéc chuyén gen mtlD vao cay
ngd, ching toi hy vong néu co su biéu hién gen mtlD trén
cdy ngd chuyén gen s& gilp cai thién tinh chju han cho cay
ngd chuyén gen. Cac thi nghiém danh gié tiép theo dé khing
dinh sir st nhép cua gen chuyén m#D vao cdy ngd va su
biéu hién gen m#lD s& dugc thye hién & cac thé hé sau.

Trong nghién ctu nay, chung t6i da thuc hién viéc
chuyén gen mtID vao phdi non cua dong ngd K7 thong qua
vi khuén 4. tumefaciens. Két qua di thu dugc 25 ciy song
sot trong dot 1, dat ty 1€ 1,64% va 19 cay sdng sot trong dot
2, dat ty 1 0,80% so v&i sb phoi stir dung, trong do co 8 cay
cho két qua duong tinh véi PCR, chiém ty 18 18,18% s cay
tai sinh séng sot.

L0 CAM ON

Cong trinh duge thuc hién tai Vién Nghién ciru hé gen
v6i kinh phi tir dé tai cip nha nuée “Phan 1ap thiét ké gen
chiu han phuc vu céng tic tao gidng ngd bién ddi gen” do
B Nong nghiép va Phét trién Nong thon quan 1y giai doan
2014-2018. Céc tac gia xin chan thanh ciam on.
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