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KHAO SAT KHA NANG TAI SINH CUA CAI XANH
(Brassica juncea) VA BUOC PAU CHUYEN GEN NHO
Agrobacterium tumefacien THONG QUA THAM HUT

CHAN KHONG (Vacuum Infiltration)

Nguyén Lé Ti Tram! , Thdi Hitu Phu? , Nguyén Vin Uyén’

sm tdt: La mam va tru mam tir cdy cai xanh in vitro 7 ngay tuéi dwgc gdy nhiém khudn
Agrobacterium tumefaciens bang may hit chan khong. O méi trieomg Murashige-Skoog (MS) co

b6 sung benzyladenin (BA) 1 mg/l, naphthalene acetic acid (NAA) 1 mg/l va AgNO3 4 mg/l cho ty 1é choi tdi

sinh cao nhat (95%) ¢ la mam; trong khi do, 6 tru mam, moi truong cé bé sung 2 mg/l BAva 0,5 mg/I NAA cho

1y 16 tdi sinh choi cao nhat (64,1%) . Moi trieong dimg dé chon loc cdy chuyén gen c6 chira phosphinothricin

(PPT) 3mg/l. Vi khudn duwoc sir dung cho thi nghiém nay la ching Agrobacterium tumefaciens FHA 105

chita plasmid ITB2 mang gen cryIA(c), gen bar va gen gusA. Cdc chéi tdi sinh hinh thanh cdy con va ra ré

g trén moi truomg MS co chita PPT 3mg/l, sau @6 tién hanh kiém tra cac gen dwoc chuyén vao cdy con.

ld mam, tru mam, tdai sinh, chuyén gene, tham hiit chan khong

VAT LIEU VA PHUONG PHAP
1. Vit liéu

Hat giong cai xanh loai cao cay dugc cung
cip boi Cong ty gidng cay trong Trang Nong, Tp.
Ho Chi Minh.

Hat cai xanh dwoc lic trong loai con 70%
(1 phat), rira sach v&i nude cat vo trung (3 1an). Tiép
theo, khir trung hat bang nudc javel co hoat chat
Hypochlorit Natrium 36 g/l (v/v) (15 phat). Cubi
cung. rira sach hat bang nudc cat vo trung nhiéu 1an.
Hat duoc gico trén moi truong MS (Murashige va
Skoog, 1962) cé bd sung 30 g/l dudng sucrose, 8
g/l agar. Cac mau cdy dugc dit nudi & phong ting
tradng c6 anh sang 2500 lux (10 gio/ngay), nhiét 4o
27 + 20C, am do 70%. Cac 1a mam va tru mam sau
7 ngay dugc co 1ap kich co khoang 1 cm dung 1am
vat liéu thi nghiém.

Mobi truomg tai sinh choi tir 1i mam va tru

N
A

mam

St dung moi truong co ban MS co bo sung
4 mg/l AgNO3, 30 g/l duong sucrose, 8 g/l agar va
BA. NAA c6 nong do thay doi, pH 5.8. Cac mau
cAy dwoc dit trong binh tam gidc c6 dung tich 250

1Truong BH Khoa hoc Tu Nhién Tp. HCM
2Trudng BH Ma Tp.HCM
3Truong DH Yersin — Pa Lat

ml véi 50 ml méi trudng.

Thanh phan cic chat diéu hoa ting truong
thuc vat két hop trong méi truong tai sinh chdi tir
1a mam: BA 1, 2, 4 mg/l két hop NAA 1, 2 mg/l;
doi v6i try mam: BA 1. 2, 4 mg/l két hop NAA 0,5,
1 mg/l

Vi khuin, moi treweong nudi cay
Vi khuin

Vi khuan duoc str dung cho thi nghiém nay
l1a chung A. tumefaciens EHA 105 chia plasmid
ITB2 mang gen crylA(c), gen bar va gen gus A.

M&bi trudmg nudi cy vi khuin

Str dung mdi truong LB c6 bd sung thém
Kanamycine 100 mg/l va 25mg/l Rifampicine dé giit
giong. D¢ phuc vu cho nghién ciru chuyén gen vao
thyc vat, vi khuan dugc nudi lic (250 vong/phut) 24
gi0 trong moi truong AB (Chilton va cong su, 1974)
cling chia cac chat khang sinh noéi trén & nhiét do
280C. Sau 24 gid nudi cay, dd duc do & OD600 dat
0.8.
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Piéu kién thi nghiém

Diéu kién phong nubi in vitro:

Nhiét do 125+£20C
Quang chu ki 10 gid/ngay
Cuong do chiéu sang : 2500+ 500 lux
P06 Am trung binh 1 70%
Diéu kién ngoai vudn wom:
Nhiét do 130 +£20C
Do 4m trung binh : 85%
Anh sang ty nhién : 3000+ 500 lux
2. Phwong phip

Khio sit kha nang tdi sinh ctia cii xanh tw
1a mam va tru mam

La mam va try mam duoc co 1ap i nhitng
cay cai xanh in vitro 7 ngay tudi. Chiing dugc cay
vao mdi truong ti sinh MS c6 bo sung BA, NAA
v6i nhitng ndng do khac nhau.

Khao sat tinh
(Photphinothricin)

khing PPT

Khdo sdt anh hwong ciia nong dp PPT dén
khd néng tdi sinh ciia ld mam va tru mam

Céc mau la mam va try mam duoc co 1ap tur
cay cai xanh in vitro 7 ngay tudi, 1an Iugt ciy vao
moi trudng tai sinh chdi 16t nhat cé bo sung PPT voi
cac nong do: 0, 1, 2, 3. 4 mg/l.

Khdo sdt anh hwéng ciia nong dp PPT dén
sw sinh trwong ciia choi cdi xanh tdi sinh tiv ld
mam va fru mam

Choi cai xanh ti sinh tr 14 mam va tru mam
sau 4 tuan dugc ciy chuyén sang moi truong MS co
b6 sung PPT véi cac nong do thay doi: 0, 2, 3, 4, 5
mg/l.

Khdo sdt nong dp PPT (thuéc trir cé Basta)
gdy chét ciy cdi xanh ngodi vieon wom

Hat cai xanh duoc gieo trong cac chau co
kich thudc 25 x 30 cm, c6 chita hon hop dat, tro trau,
phan chudng voi ti 1¢ 1:1:1, mdi chau 3 cy. Sau 1
thang phun thubc Basta véi cac ndng do (0, 50, 100,

150, 200, 250 mg/l).

Chuyén gen vao li mam, tru mam bing A.
tumefaciens c6 tham hit chin khéng

Giai doan 1: Chuén bi vat liéu chuyén gen

Céac mau 14 mam va tru mam duoc dit trén
mdi truong tdi sinh choi trong 5 ngay.

Dung dich vi khuin A. tumefaciens do do
duc OD600 dat 0,8.

Giai doan 2: Nuéi ciy vi khudn voi ld mam
va tru mim

Céc 14 mam va try mim duoc dit trong dia
c6 chira dung dich vi khuén A. tumefaciens, dit vao
binh hut chin khong. Tao méi truong chan khong
v6i ap suat 1a 200 mmHg va duy tri do chan khong
trong khoang thoi gian 10 phat, sau do cho tro lai ap
sut binh thudng,

Cac mau ciy dugce tham kho bing gidy loc
vo trung va cz”iy 1an luot lai trén moi treong tai sinh
chéi, thoi gian nuodi chung 2 ngay.

Giai doan 3: Diét vi khudn A. tumefaciens
sau khi chuyén gen

Rura vi khuan bam trén cac manh 14 mam va
try mim bing nudc cit vo trung 3 1an, sau do6 ngdm
mau trong dung dich Cefotaxime 500 mg/l, lic nhe
trong 30 phut. ThAm kho méu.

Giai doan 4: Dwa vao moi truwong chon loc

L4 mim va try mam duoc tham khod va céy
lai trén moi truong tai sinh chdi co bo sung PPT va
500 mg/1 Cefotaxime.

Ciy chuyén miu trén moi trudong méi sau
mdi 2 tuan.

Phwong phip kiém tra cdy chuyén gen

Khd ndng tdi sinh chéi tic ld mam va tru
mém trén méi truwong cé6 PPT

Quan sat kha niing t4i sinh chdi ctia cac mau
sau khi chuyén gen trén moi truong c6 PPT.

Khd ndng sinh trwong ciia choi trén moi
truwong cé PPT

Quan sat kha ning phat trién cac chdi cai
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xanh tai sinh sau khi chuyén gen trén méi truong
co PPT.

Nhupm Gus mo té bao

Xac dinh kha ning xam nhap cua vi khuan
vao té bao bing cach kiém tra biéu hién tam thoi
cia gen gus A. Cac mau 14 cia cay dugc nhuom
v6i thuoc thir X-gluc (5-bromo-4-chloro-3-indolyl
glucuronide) & 370C. Sau 24 gio, rira cic mAu trong
con tuyét ddi. Mau co dau hiéu biéu hién gen gus s&
xudt hién nhitng dom mau xanh cham (Nguyén Vin
Uyén, 1996).

KET QUA VA THAO LUAN
Khi niing tdi sinh ciia 14 mam vi tru mam

trén moi trwong c6 cac CPHST

Bdng 1: Kha nang tdi sinh cia ld mam

tao mo seo rat tot (Bui Trang Viét, 2002). Do do, kha
nang dap trng cua vat liéu ndy trén moi trudng co cic
CPHSTTV 16 rét; dic biét, tai vi tri cit. chdi tdi sinh
sém nhat.

- Choi tai sinh tir 1a mam (gom phan cudng 14
va phién 14) nhu sau: & phan cudng 14 cho kha niing
tao mo seo tdt so v&i phan phién 14, cac chdi dau tién
duoc tai sinh & phan md seo cudng 14. Phan cudng 14
(v6i md vo) c6 khuynh hudng tao mo seo hon mo 1a
(Duong Cong Kién, 2003); phan phién 13, dudi 1op
bicu bi, nhu mo thit 14 sap xép rat 1ong 1¢o, véi nhidu
khoang gian bao rong thong thuong véi nhau va lién
tuc voi khi quyén bén ngoai thong qua khi khong.
Nhu mo thit 14 1a phan cha yéu cua phién 14, cac té
bao c6 vach so cap mong con tiém ning phan chia té

Mai truomg Tongsd | S6 miu Ty 1§ tai | S6 mlu | Ty I¢ tai sinh

mﬁ}l la tao mo6 | sinh mo seo | tai sinh ch@i sau 6

BA (mg/) | NAA (mg/l) | mam seo (%) choi tuan (%)

1 1 120 116 96,6 £ 3,2 114 95+39

2 1 120 120 100 109 90,8 £ 5,1

2 2 120 111 92,5+4,7 104 86,6 + 6,1

4 2 120 100 83,3+6,7 85 70,8 £ 8,1

Bdng 2: Kha ndng tdi sinh cua tru mam

Mai truomg Tongsd | Somiu | Tylgtai | S6é mau | Ty I¢ tai sinh

mﬁq tru | taomoé | sinh mo seo | tai sinh ch@i sau 6

BA (mg/l) | NAA (mg/) | mam seo (%) choi tuan (%)

1 0,5 120 115 95,8+3.,5 57 47,5+8,9

2 0,5 120 120 100 77 64,1 + 8,6

2 1 120 118 98,3+23 51 42,5 +38,8

4 1 120 120 100 39 32,5+84

Két qua thi nghi¢m cho thay:

- Try mam 13 noi chira cic mo phan sinh
16ng than, cé ngudn goc tir md phan sinh ngon, xen
giita nhitng ving m d4 it nhiéu phan hoa. Nhiing té
bao ving mé nay co6 kha nang ting tradng manh va

bao; nho viy. cdc t& bao nhu mo cé vai trd han gin
vét thuong va thuong dugc ding trong nudi ciy té
bao in vitro. Cac té bao nhu mo dé dang tao mo sco
trén moi truomng cd auxin (Bui Trang Viét, 2002).

Trong thi nghiém 1, ching tdi nhan thay
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su phat sinh chdi tir 14 mam dat ty 1¢ cao nhit ¢ moi
treong c6 bd sung 1 mg/l BA + 1 mg/l NAA, choi
xut hién tir vat liéu tru mim nhiéu nhét trén moi
truong cé bo sung 2 mg/l BA + 0,5 mg/l NAA.

Khi ¢6 1ap mau va dit cdy trén mdi truong
nhan tao, mau ciy thuong xuat hién etylene, mot
hormone thyc vat giup su 140 hoa té bio — mot doi
khang cta thyc vat khi bi vét thwong hay sinh Iy
stress. Viéc bo sung AgNO3 vao mdi trudng nudi
ciy v6i mong mudn vai tro can sy sinh tong hop
etylen cua ion Ag+, gitip can di su lao hoa cia md
cAy trén moi trudng nhan tao (Nguyén Nhu Khanh,
2002).

La mam

O tuan th 2, s6 14 mim trén moi traong co
2 mg/l PPT bi chét khoang 87.5%, s6 14 mam con lai
van giit mau xanh nhung khong c6 kha ning tai sinh
s0 v6i doi chimg. Cac moi trudng co nong do PPT 3;
4 mg/l mau 14 chét 100%, 14 c6 mau vang sam.
Vay nong do PPT (3 mg/l) duoc st dung dé
chon loc 14 mam sau khi chuyén gen.
Khio sdt dnh hwong ciia nong djp PPT dén
khd ndng tdi sinh ciia tru mam
Sau 1 tuan nudi cdy. ching t6i nhan thiy trén
mdi trudng co bod sung PPT 1 mg/l da s6 cac mau try
mam van con xanh so vdi dbi chirng. mot s6 bj vang.

Tru mam

Hinh 1: Sy tai sinh choéi ctia 1a mam va try mam cay cai xanh

Thir nghiém tinh khang PPT

Khdo sdt dnh hwong ciia nong dé PPT dén
khd ndng tdi sinh ciia ld mam

tham den. Cac nong d6 con lai, cic mAu try mam déu
bi vang, thim den, c6 dau hiéu chét dan.

Bang 3: Kha nang tdi sinh cia ld mam trén moi truong c¢6 PPT

Nghiém thirc |Nong dé PPT (mg/l) | Tong s6 mau| S6 mau chét | Ty 1é mau chét (%)
Doi chiung 0 120 0 0
1 1 120 55 45,8 £89
2 2 120 105 87,5+5,9
3 3 120 120 100
4 4 120 120 100

Sau 1 tudn nudi ciy, chung toi nhan thiy trén
moi trudng nuodi cay c6 bd sung PPT 1 mg/l va 2
mg/l, cac mau 14 van con xanh so voi doi ching.
Nong do 3 mg/l c6 mot s6 mau 14 bi mat mau tirng
phan. O nong do PPT 4 mg/l, cac mau 14 déu bi vang,
¢6 khuynh huéng chét dan.

O tuan thi 2, s6 try mAm trén moi trudng
c6 1 mg/l PPT bi chét khoang 81,6 %, s6 tru mam
con lai van gitt mau xanh nhung khong c6 kha niing
tai sinh so v&i d6i chimg. Cac moi trudng co nong
do PPT 2; 3; 4 mg/l mau 14 chét 100%, try mam co
mau vang sam.
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Bdng 4: Khd nang tdi sinh ciia tru mam trén méi triong cé6 PPT

Nghiém thirc |Nong d9 PPT (mg/l)| Tong s6 miu | S6 miu chét | TV 1é miu chét (%)
Dbi ching 0 120 0 0
1 1 120 98 81,6 +6,9
2 2 120 120 100
3 3 120 120 100
4 4 120 120 100

Vay nong do PPT (2 mg/l) duoc sir dung dé
chon loc cac tru mam sau khi chu_vén gen.

Khdo sdt nong dp PPT (thuéc trir ¢6 Basta)
gay chét ciy cdi xanh ngodi vieon wom

Sau 1 tuan phun thudc Basta (hoat chat

trién. O nong do 100 mg/l, tit ca cic 14 nga sang
vang, héo ri nhung c6 hién tuong phyc hodi ¢ cac
choi nach cua mot s6 cay. O cac ndng do tir 150 mg/l
tro 1én, tat ca cay cai xanh déu chét kho.

Chung 61 chon nong do 150 mg/1 1a nong do
kiém tra cay cai xanh chuyén gen 1 thang tu6i ngoai

chinh 14 PPT) ta nhan thiy ¢ ndng d¢ 50 mg/1 bi mat
mau quanh mép 14, mau 13 chuyén sang mau xanh
dam, phién 14 16i I6m. Céc cay xir Iy ¢ ndng do 100,
150, 200, 250 mg/1 1a bi chdy vang, 14 co lai, kho héo
va cay ngung phat trién.

Tiép tuc theo ddi t6i tuan thir 2, & nong
do 50 mg/l. da sb cay déu c6 dau hic¢u phuc hoi, 14
chuyén sang mau xanh, & ngon 14 non bit dau phat

vuon wom.

Chuyén gen vao 14 mam va try mam bang

A. tumefaciens c6 tham

Khd ndng tdi sinh ciia lda mam va try mam

hut chin khéng

trén moi tricong chon loc co PPT

Bdng 5: Khd ndng tdi sinh cia la mam trén méi trieong chon loc PPT

Nghiém thirc Tong s6 mAu | S6 mAu tai sinh Ty I¢ tf‘j sinh sau
142 mam choi 6 tuan (%)
Poi chirng 30 0 0
Chuyén gen nho A.tumefaciens 350 1 0,28
Chuyén gen nh& A.tumefaciens 350 3 0,85
¢6 tham hit chian khong

Badng 6: Kha ndng tdi sinh ciia tru mam trén méi truong chon loc PPT

Nghiém thire Tong s6 mAu | S6 mAu tdisinh | TV 18 tdi sinh sau
tru mam chdi 6 tuan (%)
Péi chirng 30 0 0
Chuyén gen nho A.tumefaciens 350 0 0
Chuyén gen nho A.tumefaciens 350 2 0,57
c6 tham hit chan khong
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Biéu hién ciia gen gus sau bién nap gen

Mot s6 mod seo cua tru mam va chdi cua l1a
mam cho két qua duong tinh véi thudc thir gus A.
Dua vao két qua trén, co thé so bo két luan réng vi
khuin A.tumefaciens ching EHA 105 c6 kha ning
chuyén gen tir pITB02 vao mé cai xanh (B. juncea
L).

Két qua thi nghiém cho thay:

L4 mam va try mam cy cai xanh (B. juncea
L.) ¢6 nhitng bién do chiu dyng thudc trir co PPT
khac nhau. Nhitng mau 14 mam va try mam non,
khong trai qua qua trinh quang ty dudng nén céd
ngudng chon loc thap (2 mg/l PPT doi v6i try mam,
3 mg/l doi véi 1a mam).

Nhin chung, cic méu la mam va tru mam non
kh4 nhay cam véi cac diéu kién bién nap va chon
loc. nén ty 1é song sau qua trinh bién nap khong cao
& ca hai phuong phap chuyén gen: chuyén gen nho
vi khuan A.tumefaciens c6 thAm hiat chan khong va
chuyén gen nho vi khuan A. tumefaciens khong thAm
hat chan khong,

Trong qua trinh chon loc mau chuyén gen ¢
thi nghiém nay, s6 miu la mam va try mam sau khi
bi¢n nap gen & ca hai phuong phap da hinh thanh
mo s¢o voi mot ty 1¢ khong cao. Mot s6 it md seo
phat sinh thianh chdi. Tuy nhién, sau vai lin cdy
chuyén, tit ca cac chdi déu khong phat trién va co
hién twong vang 14, chét. Hién twong niy tuong tyr
voi két qua chuyén gen & cay cai thao B. campestris
(Zhang va cong su, 2000), cai ngot B. integrifolia
€Le Tan Pirc va cong su, 2005). Theo Yang va cong
su (2000), hi¢n twong nay duoc coi la escape kha
pho bién trong qua trinh chuyén gen, 1am cho nhitng
chdi khong chuyén gen ciing c6 kha néing phat trién
binh thudng trén moi trudong céd chit chon loc hoiic
chdi & thé kham.

Ngoai ra, khi chuyén gen trén cac doi
tuong cay trong khic nhw cay thudc 14 (Nicotiana
tabacum), ciy hong (Paulownia fortunei) thi mau la
¢6 kha ning tai sinh choi cao tir xung quanh ria 14 ¢
nhiéu vi tri cit, nén vi khuin A. tumefaciens c6 thé
xAm nhap vao nhiéu vi tri c6 kha ning tai sinh nay.
Trong khi ¢ 14 mam cai xanh su tai sinh tai cuong 14

va try mam cai xanh thuong xay ra ¢ 2 dau mit cit,
nén vi khuan A.tumefaciens chi c6 1 hay 2 vi tri dé
6 thé xam nhap vao tao cay chuyén gen. Pong thoi,
viéc chuyén gen do vi khuan A.tumefaciens duge
khoi sy tir vét thuong, 1€ bao thuc vt tao cac phenol
nhu acetosyrigon (c6 nhiéu & cac mau la cua cay
thudc 14). Do do cac nha nghién ctru thuong bo sung
lwgng acetosyrigon nham lam ting hiéu qua chuyén
gen vao cay trong. Tuy nhién, trong thi nghiém nay
ching t6i chi don thuin tim hiéu tdc dong cua sy
16i cudn chan khong dén cac mau chuyén gen nén
khong bo sung lwgng acetosyrigon.

Mat khac, theo co ché chon loc cia PPT, cac
ddm nho té bao di dugc bién nap gen ciing c6 nguy
co bi chét trong qua trinh chon loc do lugng chét
d6c ammonia tich tu ¢ miic cao tai nhitng ving @
bao khong dugc bién nap gen xung quanh theo co
ché khuyéch tan manh vao bén trong té bao da duoc
chuyén gen va giy chét t& bao. Mic du nhiing té
bao bién nap co thé da c6 su hoat dong cua gen bar
1a gen ma hoa cho enzym phosphinothricin acetyl
transferase, phan giai thudc trir co PPT thanh dang
acetyl, khong con e ché qud trinh sinh tong hop
glutamin va giai téa sy tich tu amonia (Block va
cong su. 1997). Do do, qua trinh chuyén gen c6 x4c
xuat thanh cong khong cao.

Hién nay, phuong phip chuyén gen gian tiép
nho A.tumefaciens thong qua thAm hut chan khong
chi méi 4p dung thanh cong nhiéu ¢ dbi tuong

Arapidopsis thailana (Steve Clough va Andrew

Bent, 1998), Medicago trucatula (Anthony T. Trieu
va cong s, 2000). Céc tac gia trén da ding hé thong
hat chan khong pha v& cdc bot khi ngin can sy xAm
nhap cua vi khudn 4. fumefaciens vao bd phan hoa
cuia cdy, tang cudng tan suat chuyén gen.

Mot nghién cuu dang ghi nhan & cay dau
ling (Lens culinaris M.) nhd vao k¥ thuat thAm hut
chan khong véi dung dich vi khuan A.fumefaciens
(Mehrzad Mahmoudian va cong sw, 2002). Cay
dau ling 1a loai cdy man cam voi dong vi khuan

A.tumefaciens (Warkentine va McHughen, 1991;

Khawar va Ozcan, 2000). Cac bdo cdo trudc day cho
thdy cac not la mam cay dau ling khong thé ap dung
chuyén gen gian tiép nho A. tumefaciens (Warkentine
vaMcHughen, 1993). Phuong phap chuyén gen thich
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hop ¢ ciy dau lang 1a k¥ thuat xung dién (Chowrira
va cong su, 1995, 1996). Tuy nhién, Mahmoudian
va cong su (2000) da sir dung hé thong chan khong
nham 1am ting mat do té bao A.tumefaciens trong
cdc mo thuc vat, ting cudng tin suit chuyén gen
¢ cay dau ling. TAc gia di thanh cong khi chuyén
gen gus vao not 1 mam gian tiép nho A. tumefaciens
thong qua hé thong tham hut chan khong.

Cac nghién ciru bién nap gen ciy ho cai
Brassicaceae da dugc thyre hién thanh cong trén cay
cai ddu B. napus (Moloney va cong su. 1989), cay
bip cai B. oleracea (De Block va cong su, 1989),
cay cai xanh B. juncea (Barfield va Pua, 1991), cay
cai thao B. campestris (Zhang va Takahata, 2000),
cay cai ngot B. integrifolia (L& TAn Piic va cong

sw, 2005) thong qua vi khuan A. tumefaciens. Tuy
nhién cho dén nay. chiing toi chua co thong tin vé
nghién ctru bién nap gen vao mau mo cdy cai nho
A. tumefaciens thong qua hé thong thAm hit chan
khong.

Két qua budc diu chuyén gen nho hé
thong thAm hit chan khong véi dung dich vi khuan
A. tumefaciens, chung t6i da thu nhan duoc s6 mod
seo va chdi tai sinh co biéu hién gen gus 4 cao gip
doi so v6i phuong phap chuyén gen nhe vi khuan
A. tumefaciens, twong tr voi két qua chuyén gen ¢
not 14 mam cay dau ling duoc dé cap trude do.

Tom lai, ky thuat chuyén gen bang
A. tumefaciens thong qua thAm hat chan khong 1a

Hinh 2: Sw tii sinh chéi ciia 14 mam va try miam dwoc chuyén gen trén méi trwong chon loc
-A, A’: Chdi tai sinh tir trg mam trén moi truong cé6 PPT — Poi ching va chuyén gen
-B, B’: Nhuom gus mau md tryg mam — Doi chirng va chuyén gen
-C, C’: Chdi tai sinh tir 14 mAm trén moi trudng cé PPT — Poi chitng va chuyén gen
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mdt phuong phap mdi, don gian, it ton kém va kha
hi¢u qua. Chinh vi vay, cac phong thi nghi¢m ¢ nuréc
ta c6 thé ap dung phuong phap nay dé chuyén gen
mang nhitng diic diém c6 lgi vao cac cay trong co
tiém ning kinh té cao

KET LUAN

Hé théng tai sinh

- T4i sinh cdy cai xanh tir 14 mam cho ty 18

tai sinh cao nhat & mdi truong MS + 4 mg/l AgNO3
+ 1 mg/l BA + 1 mg/l NAA dat 95%. Day la moi

truong thich hop cho viéc tai sinh ciy cai xanh tir 1a
mam.

- Tai sinh cdy cai xanh tir try mam cho ty 1¢
tai sinh cao nhit & moi trudng MS + 4 mg/l AgNO3
+2 mg/l BA + 0.5 mg/l NAA dat 64,1%. Day 1a moi
truong thich hop cho vi¢c tdi sinh cay cai xanh tir tru
mam.

TAI LIEU THAM KHAO

Thir nghi¢m tinh khang PPT

- Nong do PPT dung chon loc 14 mam cai
xanh chuyén gen 1a 3 mg/l va try mam cai xanh
chuyén gen 1a 2 mg/l.

- Néng do PPT kiém tra cay cai xanh
chuyén gen tai sinh la 4 mg/I.

- Nong do PPT (thudc trir co Basta) dung
danh gia cdy cai xanh 1 thang tudi chuyén gen ngoai
vuon wom la 150 mg/l.

Chuyén gen

- Phuong phéap chuyén gen nho vi khuan

A. tumefaciens thong qua tham hit chan khong c6

s0 md seo va so choi tdi sinh tir 14 mam, tru mam
sau khi chuyén gen cao gap doi so véi phuong phap
chuyén gen khong thAm hiit chan khong. Bén canh
d6 chang ciing c6 phan wng duong tinh véi thudc
tht X-gluc
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