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Quy trinh phan 1l4p gen béng phuong phap PCR

QUY TRiNH PHAN LAP GEN BANG PHUONG PHAP PCR

1. Cac budc trong quy trinh phan lap gen vip3

Budc 1. Tach chiét ADN téng sé cla Bacillus thuringiensis AB51

Tach chiét ADN téng s& clia Bacillus thuringiensis AB51 dudc tién hanh theo phudng

phap clia Vance Kramer va cong su (2002).

Cay chuyén mét khuan lac vao 10 ml LB 16ng, nuéi lac & 30°C, 200v/p, qua dém.
Ly tdm 6.000 v/p, 10 phut, 4°C, thu tda.
Hoa tan tda trong 4 ml TE c6 chta 8 mg lyzozym.

G hén hop & 37°C trong 1 gid, thém protein K t6i néng d6 cudi cing 100 ag/ml roi
U ti€p 6 37°C trong 1 gid.

Thém tiép vao hén hop cac chat sau theo thr tu: 1M urea 7M, 50mM EDTA, 1% SDS.
Sau méi lan thém cac chat phai danh déu. G 6 55°C qua dém.
Téch chiét 1 1an v6i Phenol/Chloroform (ti 1& 1:1 so véi mau), ly tam 5 phut 6 4°C.

T&ch chiét lai mét 1an nira v6i Phenol, tla dich chiét bang Isopropanol (ti 18 1:1 so
v6i mau), d&€ qua dém dé ADN tla hoan toan. Ly tdm thu tda & 12.000 v/p, 15
phut, 4°C. Rira tda 3 1an bang cén 70%.

D& kho ADN 4 nhiét d6 phong, hoa tan trong TE, bao quan & 4°C.

Budc 2. Phan ing PCR

Trén co s6 trinh tu gen vip3A da dudc cong bé (ki hiéu AY295778 trong ngan hang

gen NCBI), chuing t6i da thiét k& cap mdi d&c hiéu V2.1 va V2.2 d& nhan gen vip3.

Dé tai KC.04.13 5



Quy trinh phan 1l4p gen béng phuong phap PCR

Bang 1. Trinh tu va cac thong sé can thiét cia hai méi V2.1 va V2.2

STT Trinh ty méi Tm % GC Vi tri gan
V2.1 5-GCGGATCCATGAACAATAATAACTAA-3 61°C 32,2 1-20
V2.2 | 5-CGGAGCTCTTACTTATATGAGACATCGTA-3 62,5°C 41,5 2349 - 2370

Bang 2. Thanh phan phan ing PCR

Thanh phan Thé tich (al)
Nudc cat hai lan 29,75
Dung dich dém (10X) 5
dNTP 3
MgCl, 3

V4 2

Vs, 2
ADN mau 5

Taq ADN polymerase 0,25
Téng 50

Bang 3. Chuong trinh thuc hién phan imng PCR

Budc Phan (ing Nhiét do (°C) Thai gian Chu ky
1 Bién tinh 94 2 phut 1

2 Bién tinh 94 30 giay ]

3 B4t cap 61 45 giay x29
4 Kéo dai 72 1 phat 30 gidy

5 Hoan tat kéo dai 72 10 phat T

6 Két thic phan (ing 4 o

Budc 3. Gan gen vip3 vao vectd tach dong

Sau khi nhan ban gen vip3 va kiém tra sdn phdm PCR bang dién di trén gel agarose
0,8%, ching ti da tién hanh gan truc tiép san pham PCR vao vecto tach dong pCR2.1-
TOPO cla hang Invitrogen.

Dé tai KC.04.13 6



Quy trinh phan 1l4p gen béng phuong phap PCR

Bang 4. Thanh phan hén hdp phan iing néi ghép

Thanh phan Thé tich (pl)
Nudc cat hai lan 3,5

Dung dich dém (10X) 1

San phdm PCR 4

Vecto pCRd2.1- TOPO (25 ng/ul) 0,5

T, ADN ligase 1

Téng 10

Dich hén hop dugdc 0 6 16°C qua dém (16 gid) sau dé dudc bién nap vao té bao kha
bién chlng E.coli DH5x dé tach dong.

Budc 4. Bién nap plasmit tai t6 hop vao té bao E.coli DH5x

Bién nap plasmit tai t6 hop vao t& bao E.coli DH5x dudc tién hanh theo Cohen va
cong su (1972). Mang té bao vi khuan dudi tadc dung ctia hoa chat hoic dién trudng trd
nén x6p, méng hon va tao cac 16 cho cac phan ti ADN c6 thé chui vao. Sau d6, cac té
bao dudc phuc héi trong méi trudng nudi cdy va cac thé bién nap dudc phat hién trén moi
truang thich hop.

+ Chuén bj t€ bao kha bién

Chon mét khuén lac E.coli nudi cay trong 10 ml LB 1dng, 14c 200 v/p, 37°C, qua dém.
Hut 0,5 ml dich t& bao cho vao 50 ml LB 16ng, I&c 200 v/p, 37°C, trong 4 gid. Ly tam 4.000
v/p, 4°C, 5 phut, thu tGa. Tan tla t& bao trong 5 ml CaCl, 0,1M (dé lanh s&n & 0°C), ly tam

thu tda.

Tan tda t&€ bao trong 0,85 ml CaCl, 0,1M va 0,15 ml glyxerol. Chia nhd 200 al vao cac
6ng Eppendorf 1,5 ml; bd nhanh vao N, 16ng, gilt 3 80°C.

+ Bién nap

B& sung truc tiép vao 6ng dung t& bao kha bién 3 al ADN plasmit, i 30 phut trong da.
Séc nhiét 6 42°C trong 2 phut réi chuyén ngay sang gili trong da 2 - 3 phut. Cho thém
250ul | méi trudng SOC, nudi 1ac 200 v/p & 37°C trong 45-60 phat. Trai 100 al dich t€ bao
I&én trén dia LB dac chta Ampicillin néng dé cudi cing 100 ag/ml, IPTG 100ag/ml va X-Gal
0.4% roi G & 37°C qua dém.
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Quy trinh phan 1l4p gen béng phuong phap PCR

Buéc 5. Tach plasmit

Tién hanh theo phuong phap cla Birnboim & Dody (1979); Ish-Horowicz & Burke

(1981).

Cay chuy&n mét khuan lac vao 6ng nghiém chira 10 ml LB 16ng cé bd sung khang

sinh chon loc, 13c qua dém & 37°C, 200 v/p.

Chuyén 2 ml dich nuéi cay vao cac 6ng Eppendorf loai 2 ml va dem ly tam 6.000
v/p, 5phut, 4°C dé thu t& bao. Can dudc hoa trong 200 al dung dich | bdng may

vortex.
B& sung ngay 400 al dung dich Il, dao nhe nhang, gili trong da 5 phut.
B& sung ti€p 300 al dung dich Ill, do nhe nhang, gitf trong da 3 phut.

Ly tam 10.000 v/p, 4°C, 10 phat. Chuyén dich néi sang 6ng Eppendorf méi. BS
sung 900 pl dung dich Phenol/Chloroform/Isoamyl Alcohol (25:24:1), trén that déu
va dem ly tam 10.000 v/p, 15 phat dé loai protein va ADN nhiém s3c thé.

Hat nhe nhang pha trén sang 6ng Eppendorf méi (tranh lam van pha duéi). Taa
dung dich thu dudc véi 1 1an thé tich Isopropanol. Pao nhe nhang, dé yén & nhiét
dé phong 2-5 phat. Thu ADN két tda trong dung dich bang céach ly tam 13.000 v/p,
15 phdt.

B6 sung thém 1 ml c6n 70%, ly tam 13.000 v/p, 2 phit. Lam khé tda. Hoa tan ADN thu
dugc trong 300 ul TE hodc nudc cét hai lan khir tring chifa ARNase 10 ug/ml va G &
37°C trong vong 1 gid. Chay dién di kiém tra 2-5 al trén gel agarose 0.8%.

+ Hba chat

Dung dich I: glucose 50mM; Tris-HCI 25mM; EDTA 10mM; pH 8,0
Dung dich Il: NaOH 0,2N; SDS 1%

Dung dich lll: 60 ml Potassium acetat 5M; 11,5 ml axit acetic; 28,5 ml H,O

Buéc 6. Chon plasmit mang gen vip3

ADN plasmit dugc x( ly vGi enzym gi6i han E.coRlI theo phan {ng:
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Quy trinh phan 1l4p gen béng phuong phap PCR

H,0 3,7
Dém 10X riéng clia enzym 1l
ADN 5 ul
Enzym (10U/ul) 0,3 ul
Téng thé tich phan Gng 10 pl

Budc 7. Doc trinh tu nucleotit gen vip3

Gen vip3 dugc xac dinh trinh tu trén may tu dong ABI PRIMS? 3100 Avant Genetic
Analyzer bang cach s dung bd hoa chat sinh chuan BigDye® Terminator v3.1 Cycle
Sequencing. Do gen vip3 c6 kich thudc 16n nén dé xac dinh ddy du va chinh xac trinh tu,
nén chung téi da s dung thém mot cadp mdi nam phia bén trong gen ki hiéu 1a V3.1 va

V3.2.

Bang 6. Thanh phan phan (g PCR cho xac dinh trinh tu

Thanh phan Thé tich(ul)
Dung dich dém(5X) 3

M®&i xudi 1,275

ADN mau (~100 ng) 7,725
BigDye 3

Téng 15

Bang 7. Chuong trinh phan tng PCR cho xac dinh trinh ty

Buéc Phan iung Nhiét do Thdi gian Chu ky
1 Bién tinh 96°C 1 phat 1
2 Bién tinh 96°C 10 giay -
3 B4t cap 55°C 5 giay x25
4 Kéo dai 60°C 4 phat
Hoan tat kéo dai 72°C 8 phut 1
6 K&t thuc phan Gng 4°C 30phut

San phdm PCR dudc tla bang cach bs sung 5ul 125mM EDTA, 60pul 100% EtOH. G &
nhiét dd phong 15 phut. Ly tdm dich 12000 v/p trong 15 phut, loai bd EtOH. Rira tla bang
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Quy trinh phan 1l4p gen béng phuong phap PCR

70 al 70% EtOH, ly tam 12000 v/p trong 5 phut réi d& kho. B6 sung 10 ul Hi-Di™
Formamide va bién tinh & 95°C trong 5 phut. Cac mau dudc tra vao cac giéng cla khay
dung mau va dién di trong 6ng mao quan (80 cm x50 pl) véi polymer POP-4™ cla hang
ABI, M.

Budc 8. So sanh trinh tu nucleotit

Trinh tu nucleotit vira dudc xac dinh sé dudc x{ ly so sanh véi trinh tu nucleotit cla
gen vip da dugc céng bd trong ngan hang gen qudc té bang phan mém ADNStar va
BioEdit.

2. San pham cta quy trinh
1. Plasmit pCR2.1 mang gen vip3.
2. T& bao vi khuan E.coli chting DH5a mang gen vip3.

3. 01 trinh tu gen vip3

Dé tai KC.04.13 10



Quy trinh phan 1l4p gen béng phuong phap PCR

So dé 1. Quy trinh phan l1ap gen vip3

Budc | N&i dung thuc hién Anh minh hoa

1 Tach chiét ADN téng s&
clia Bacillus
thuringiensis AB51

2 Phan (ing PCR

3 Gé&n gen vip3 vao vecto . —
tach d(‘)ng pri'ml:nwl- @

pCR*2.1-TOPO" MB F33i::

4 | Bién nap plasmit tai t&
hop vao t€ bao E.coli
DH5x
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Quy trinh phan 1l4p gen béng phuong phap PCR

5 Tach plasmid

6 | X ly enzym cat chon O - -
plasmid mang gen vip3

T
1

T

7 Boc trinh tu nucleotit gen
vip3
8 So sanh trinh tu nucleotit

Dé tai KC.04.13 12




Quy trinh tai sinh cay béng qua da chéi

QUY TRINH TAI SINH CAY BONG QUA PA CHOI PHUC
VU CHUYEN GEN

1. Nguyén liéu

Cac giéng bong C118, D16-2, LRA, SB1, TM1, VN36P va 254 do Vién Nghién ciu

cay Bong va cay cb sdi cung cap.
Hbéa chat can thiét cho nudi cdy mé bao gom :

Moi truong st dung trong quy trinh nhan gidng in vitro cay béng dudc xay dung dua
trén moi trudng khoang co ban clia Murashige va Skoog (1962), két hop vdi ty 1é chéat diéu

ti€t sinh trudng khac nhau theo tiing giai doan nudi cay.

Bang 1. Thanh phan cac mai trudng co ban clia Murashige va Skoog

Luong pha 1 lit dung dich me Lugng can cho 1 lit mdi trudng (mg)
1. MS -1
NH,NO, 1650
KNO, 1900
MgSO,.7H,0 370
KH,PO, 170
2.MS- 1l
CaCl,.2H,0 440
3.MS-1i
H,BO, 6,2
MnSQO,.4H,0 22,3
ZnS0,.4H,0 8,6
Ki 0,83
Na,Mo0O,.2H,0 0,25
CoCl,.6H,0 0,025
CuS0,.5H,0 0,025
3.MS-IV
FeSO,.7H,O 27,8
Na,EDTA 27,3
4. MS -V
Glycine 2
Axit Nicotinic 0,5
Thiamine HCI 0,5
Pyridoxine HCI 0,5
myo - Inositol 100
Vitamin B5
Axit Nicotinic
Thiamine HCI
Pyridoxine HCI
Myo - Inositol
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Quy trinh tai sinh cay béng qua da chéi

- BAP: 6- Benzylaminopurine
- 2,4D: 2,4- Dichlorophenoxyacetic acid
- NAA: a - Napthaleneacetic acid
- Hygromycine: Khang sinh chon loc (ctia hang Merk)
- Kanamicine: Khang sinh chon loc (cGia hang Merk)
- Than hoat tinh khéng phai 1a chét diéu tiét sinh trudng nhung cé tac dung hép thu
b6t nhiing chat khéng can thiét trong méi trudng nudi cay, lam thuén Igi cho kha
nang hinh thanh ré.
- Nu6c dira: Dugc 18y tir qua dira banh té st dung lam nuGc uéng, loc qua gidy loc,
sau d6 bdo quan trong ti lanh da. Nudc dira bé xung thém nguén dinh dudng
trong giai doan nhan cay.
- Gia thé trau hun: Trau khdé dudc hun thanh than sau dé dudc sy khir trung &
100°C trong 15 phut hoac st dung hoa chat khir tring & néng do thich hap.
- Hoa chét pha dung dich plasmid pCAMBIA1300 la nuéc cat khirion 2 1an da khir trung.
- S dung con tuyét d6i va con 70% trong khi khir trung
2. NOi dung va phuong phap nghién cuu
2.1. Kht trung va dat phoi

Hat bong sau khi tach soi dudc 16t bd 16p 16ng ngén bang H,SO, dam dac, xa nudc
cho that sach, thdm khé bang gidy thaAm khit triing, loai bd nhiing hat khéng dat yéu cau,
hat dugc kh{r tring bé mat bang cén 70% trong 1 phdt, tiép theo lac trong dung dich javen
60% (Hba chat Viét Tri) trong 20 - 25 phat va rifa nhiéu 1an bang nudc céat khir tring dén
khi nudc trong. Cudi cung thdm khd hat bang gidy thdm kh({ truing. S dung dao cdy, loai
bo 16p vb cling va tach |y phoi bong. Ti€p theo, phoi dudc cdy trén méi trudng cam Ung
tao da chéi CU gém cé: méi trudng cd ban MS véi t& hop 0,4mg/L 2,4D, 1.5mg/L BAP va
0,1mg/L NAA.
2.2. Tao cum chdi

Sau 10 ngay, khi cac phéi dat chiéu cao 1,5cm, dinh chéi dudc cat véi chiéu dai 4-
5mm, loai b |4 mam con phat trién va cay trén méi trudng tao da chéi MDN gém c6: MS
v6i t6 hop 1mg/L Kinetin, 2mg/L BAP va 0,1mg/L NAA dé tao cum chdi. Trén méi trudng
nay, chdi nach dudc hoat hoa va phat trién.
2.3. Nhan chdi

Sau 5 tuan trén méi trudng MDN, cac cum chéi da hinh thanh. D& 1am tang sé ludng
chéi, toan bd cum chédi dudc cdy chuyén sang méi trudng nhan chéi MBK gém cé: MS véi
t6 hap 0,5mg/Lkinetin + 0,5mg/L BAP + 0,1 mg/L NAA). Cac chéi nach lién tuc dudc hoat
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Quy trinh tai sinh cay béng qua da chéi

hoa, phat trién thanh chéi don déng thdi ti€p tuc hoat hoa cac chéi nach ctia chéi don.
2.4. Kéo dai choi

Sau 3 tuan, s6 lugng chdi da ting cao, cac cum chdi dudc chuyén sang moi trudng
kéo dai chdéi MS khong cé hooc mén sinh trudng. Trén moi trudng nay, cum chéi khong
ti€p tuc nhan, cac chéi don kéo dai va mot sé da xuét hién ré .

2.5. Tao cay bong hoan chinh tir chéi don

Céc chéi don tach ra tir cum chéi dudc cady trén moi trudng tao ré MNT gém c6: MS
véi t6 hop 0,2mg/L NAA, 1g/L than hoat tinh. Trén méi trudng nay, cac chdi don hinh
thanh ré va phat trién thanh thuc. Sau 4 tuan, toan bd cac chéi don da ra ré va tao cay
hoan chinh.

So dé 1. Qui trinh tai sinh cay bong bang phuong phap da chdi

Budc Noi dung thuc hién Anh minh hoa

1 Kh(r tring hat

2 | Tach, dat phoi CU

3 Tao cum chdi MDN

4 Nhan choi MBK

5 Kéo dai chdi MS

Dé tai KC.04.13 15



Quy trinh tai sinh cay béng qua da chéi

6 Tao cay hoan chinh MNT

7 Hudn luyén cay

8 Trong cay bodng trong nha Iudi

Dé tai KC.04.13
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Quy trinh tai sinh cdy bdéng qua phdéi soma

QUY TRINH TAI SINH CAY BONG QUA PHOI SOMA

1. Nguyén liéu

PHUC VU CHUYEN GEN

Hai giéng bong Cooker 310 va SSR60 do Vién Nghién ciiu cdy Bong va cay co

soi cung cap.

Cac hda chéat st dung trong nudi cdy mo

Bang 1. Thanh phan cac mai trudng co ban cia Murashige va Skoog

Luong pha 1 lit dung dich me Lugng can cho 1 lit méi truéng (mg)
1.MS -1

NH,NO, 1650
KNO, 1900
MgSO,.7H,0 370
KH,PO, 170
2.MS- 1

CaCl,.2H,0 440
3.MS -1l

H;BO; 6,2
MnSO,.4H,0 22,3
ZnSO0,.4H,0 8,6
Ki 0,83
Na,MoQO,.2H,0 0,25
CoCl,.6H,0 0,025
CuS0,.5H,0 0,025
3.MS -1V

FeSO,.7H,0O 27,8
Na,EDTA 27,3
4. MS -V

Glycine 2
Axit Nicotinic 0,5
Thiamine HCI 0,5
Pyridoxine HCI 0,5
myo - Inositol 100
Vitamin B5

Axit Nicotinic

Thiamine HCI

Pyridoxine HCI

Myo - Inositol

BAP: 6- Benzylaminopurine

2,4D: 2,4- Dichlorophenoxyacetic acid

Dé tai KC.01.13
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Quy trinh tai sinh cdy bdéng qua phdéi soma

- NAA: a - Napthaleneacetic acid
- Hygromycine: Khang sinh chon loc (cta hdng Merk)
- Kanamicine: Khang sinh chon loc (cia hang Merk)

- Than hoat tinh khéng phai la chét diéu tiét sinh trudng nhung c6 tac dung hap
thu b6t nhiing chat khéng can thiét trong méi trudng nudi cay, lam thuan Igi cho
kha nang hinh thanh ré.

- Nu6c dira: Bugc lay tir qua dira banh té st dung lam nudc udng, loc qua gidy
loc, sau d6 bdo quan trong td lanh da. Nudc dira bé xung thém nguén dinh
dudng trong giai doan nhan cay.

- Gia thé trdu hun: Trau kho dudc hun thanh than sau d6 dudc sdy khi tring
100°C trong 15 phat hodc s dung hoa chat khir tring & néng dé thich hop.

- Hoa chéat pha dung dich plasmid pCAMBIA1300 1a nudc cat dé ion 2 l1an da khir
tring.

- S dung con tuyét déi va con 70% trong khi khir tring
2. NGi dung va phuong phap
2.1. Khir trung dit hat tao cay nguyén liéu

Hat béng sau khi tach soi dugc 16t bd 16p 1dng ngan bang H,SO, dam dac, xa nudc
cho that sach, thdm khé bang gidy thdm khir tring, loai bé nhiing hat khéng dat yéu cau,
hat dugdc khir tring bé mét bang con 70% trong 1 phut, ti€p theo I&c trong dung dich javen
60% (Hoa chat Viét Tri) trong 20 - 25 phat va rita nhiéu 1an bang nudc céat khir tring dén
khi nu6c trong. Ngam hat trong nuéc cat khir trung tir 1 - 2 gid sau d6 gan bo nuéc va
tham kho bang gidy thdm khir tring.

Dung dao va panh tach bd 16p co ciing, khéng lam tén thuong dén hat sau d6 dat hat
trén moi trudng cd ban MS khi thao tac dat hat can cAm phan mam ré vao méi trudng. Hat
béng dudc nudi t6i 2 - 3 ngay sau d6 chuyén diéu kién 16h chiéu sang, 8 gid t6i, nhiét o
nudi cay 28+ 2°C, cudng do anh sang 2000lux.

2.2. Cam (ring tao md seo

Sau 6 - 8 ngay gieo hat, than dudi la mam dudc cat thanh tiing doan 4-5mm, loai bd
phan than gia va dinh sinh trudng. Cac doan cat dugc dat 1én maéi trudng cdm (ing tao mé
seo (MSM) gém c6 MS + t6 hop 0,1mg/L 2,4D va 0,1 mg/L NAA + B5 (Myo- inositol
100mg/L) + 30mg/L Glucose + 8,5¢g/L Agar, pH 5,8.

2.3. Nhan mo seo

Sau 4 tuan trén méi trudng MSM, md seo dudc chuyén lén mdi trudng nhan mé seo
(MNS) gém c6: MS + B5 + 30mg/L Glucose + 8,5g/L Agar, pH 5,8. M6 seo dudc nudi cay
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khoang 4 - 8 tuan trén MNS va c6 cdy chuyén mét Ian. M6 seo phat trién manh va lién tuc
tang vé sinh khdi can theo ddi cay chuyén kip thdi, tranh 1am tén thuong trong thao tac
nudi cay.

2.4. Cam ung phan hoa phdi

Sau 4 - 8 tuan, trén moéi trudng MNS, md seo dudc chuyén |&n méi trudng cam (ing
phan hoa phéi MCP: MS + 1,9mg/l KNO;+ B5 + 30mg/L Glucose + 8,5g/L Agar, pH 5,8.
Thai gian nudi cay & giai doan nay khoang 4 - 8 tuan trén MCP va c6 cay chuyén mot lan.
o) giai doan nay, mo seo rat mém va toi xdp vi vay phai thao tac nhe nhang, tranh vé mé.
M6 seo dudc gilf trén méi trudng nay téi khi xuat hién t€ bao tién phdi soam mau tring
héng.

2.5. Phat trién phoi

Sau thoi gian nuéi cdy trén moéi trudng MCP, t& bao tién phéi dudc cdy chuyén Ién
moi trudng phat trién phdi MSE gém: MS + 1,9mg/l KNO,+ B5 + 1g/L Glutamine + 0,5g/L
Asparagine + 30mg/L Glucose + 8,5g/L Agar, pH 5,8. Phdi phat trién thanh thuc cé dang
hinh dau duc, mau xanh.

2.6. Phéi ndy mam

Sau 3 tuan, phoi dudc chuyén sang mdi trudng ndy mam MSN: MS + B5 + 30mg/L
Glucose + 8,5g/L Agar, pH 5,8. Trén mdi trudng nay, phdi ndy mam, kéo dai va xuét hién
dang 14 (chua phai 1a 14 that). Ré phéi hinh thanh va bat d4u phat trién.

2.7. Tao cay hoan chinh

Toan bd phéi da ndy mam dudc chuyén sang méi trudng tao cay hoan chinh MST:
MS + B5 + 1g/L than hoai tinh + 30mg/L Glucose + 8,5g/L Agar, pH 5,8. Trén méi trudng
nay, cay con tif phoi soma tiép tuc phat trién va xuéat hién cac |4 that. Tuy nhién, cay con
trai qua thoi gian dai trén mai trudng ndy mam va phat trién cay nén bo ré bi gia hda kho
tai sinh. Vi vay, toan bo cay con dudc cit bo phan than gia va ré réi cdy chuyén mét 1an
sang moi trudng MST, tao cay hoan chinh.

3. Huan luyén va tréng cay tai sinh

Cay bdng cb 5 - 6 |4 that, c6 bod ré 8n dinh, gili trong 6ng nghiém ma nat va dat ra &
diéu kién phong. Sau 3 - 4 ngay, toan bd cay dudc |8y ra, ria sach hét moéi trudng bam,
chuyén vao gia thé (cat, trdu hun, dat, ty 1& 1:1:1) da kh{ tring. Nui trong td sinh trudng 2
- 3 tuan vGi diéu kién diéu kién 16h chi€u sang, 8 gid t6i, nhiét dd nudi cdy 28+2°C. Nhiing
ngay dau can che phud nylon cho cay dé tranh mat nudc, thudng xuyén tusi &m dang phun
suong mu, tuyét ddi khéong dé gia thé qua 4m gay théi ré bong. Sau 3 tuan nudi trong tl
sinh trudng, cay bong dudc dua ra diéu kién ngoai trdi dé thich nghi, thudng xuyén gitt 4m
cho cay va tranh anh nang truc ti€p. Khi cay da sinh trudng én dinh, xuat hién la mai thi
chuyén ra nha Iuéi tréng va cham séc. Cay bong dudc tiép tuc theo ddi cham séc, phong

Dé tai KC.01.13 19



Quy trinh tai sinh cdy béng qua phdéi soma

trir su bénh theo quy trinh chung cla nganh tréng béng.

S d6 1. Qui trinh tai sinh cay béng bang phuong phéap tao phéi soma

Budc N&i dung thuc hién Anh minh hoa
1 Kh(r trung dat hat
2 Tao cay nguyén liéu MS
3 Cam (ng mé seo MSM
4 | Cam (ing phan héa phéi MCP
5 | Phat trién phoi MSE
6 | Phoi nay mam MSN
7 | Tao cay hoan chinh MST
8 | Trong cay bong trong nha IuGi
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QUY TRINH CHUYEN GEN TRUC TIEP QUA ONG
PHAN BANG VI TIEM

1. Chuyén gen biing vi tiém qua 6ng phan
1.1. Vat liéu

- M6t s6 giong bong do Vién Nghién ciru cdy Béng va cay cb sgi cung cap.

- Gen chuyén: Gen khang sau crylA(c) dudc thiét ké trong vectoc pCAMBIA1300,
kém gen chi thi khang khang sinh Hygromycine. Néng d6 dung dich st dung cho vi
tiém la 10ug/ml.

- Kim tiém loai micropipet dung tich 10ul, mét s6 dung cu can thiét khac.

- Dung dich dau quéa va dung dich kh{r tring.

1.2. Phuong phap tién hanh
1.2.1. Qui trinh tdch chiét va tinh sach ADN plasmid

Chuing E. coli DH5a. mang plasmid pCAMBIA1300-Ubi-CrylA(c) dudc nudi lac trong
moi trudng LB 1dng vGi khang sinh kanamycin (50mg/l), nudi qua dém & 37°C, 220
vong/phit. Dich nudi cay dudc ly tam & 4.500 vong/phuat dé thu tha t& bao s dung cho
tach plasmid. Plasmid dugc tach theo phuong phap clia Horowicz st dung "miniprep kit"
cla hang Quiagen. Plasmid pCAMBIA1300-Ubi-CrylA(c) dudc md vong bang cap enzym
han ché& Hind Ill/BamH |. Két qua tach plasmid va cat md vong dudc kiém tra bang dién di
trén trén gel agarose 1%.

1.2.2. Gieo hat va cham soc cady

Hat bédng dudc loai bo 16p 16ng ngan bang H,SO, dam dac, loai bd nhiing hat 1ép, hat
sau bénh khéng dd tiéu chuin. Gieo hat trén nén dat theo quy trinh canh tac chung cla
nganh béng. Cham soc theo ddi va phong trir sdu bénh. Khi gieo phai bé tri theo tiing 6 thi
nghiém dé tién cho danh dau va vi tiém sau nay.

1.2.3. Theo déi danh dau hoa trudc khi vi tiém

Khi cay béng da trudng thanh va xuét hién nu hoa, ching ta theo déi kha nang ra hoa
clia cay bdng va danh ddu nhiing béng hoa nd dé chuén bi cho vi tiém ngay hém sau,
thudng chon nhiing hoa & vi tri d6t qua th{ 1 - 2 clia canh qua.
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CaMy355 promoter

Hygromycin _ -\ = Ubi-promoter
CaM\V355 polyh '
T-Border(L) ;
. _CrylA(c)
KN pC1300-Ubi-CrylA (c)
13058 bp
o —_
pBR3220r NOS-ter
pBR322 born”
™
S
pvS1rep T-Border{R}

PVS1 sta

Sd dé 1. Plasmid pCAM1300/crylA(c)
1.2.4. Vi tiém truc tiép vao noan

Chuén bi dung dich plasmid pCAMBIA1300 mang gen crylA(c) véi néng d6 10ug/mli,
bdo quan trong hop da. Chuén bi kim tiém, kéo khr tring.

Chon nhimng béng hoa m&i nd ngay hém trudc da dudc danh dau.

Dung kéo loai bd hét nhiing canh hoa, cat bd voi nhuy cach bau hoa 4 - 5mm, tranh
lam t&n thuong t6i bau hoa.

Dung kim tiém loai micropipet dung tich 10u hut dung dich plasmid pCAMBIA1300
crylA(c) da chudn bi truéc, tuyét dsi khong dé cé bot khi trong xi lanh. Sau d6 cdm sau
d4u kim theo voi nhuy (khi cat con trira lai) t6i 2/3 bau, rat ra 1/3 bau, nhe nhang thao tac
kim tiém truyén dung dich bién nap vao trong bau nhuy. Sau khi rat kim tiém ra nhé 1 - 2
giot dung dich khir tring va gilr dau qua. Banh dau va ghi s6 th tu vao hoa da vi tiém.
RUra kim tiém, kéo.. bang dung dich khir tring trudc khi tiém cho hoa khéc.

Thai gian tiém vao 7 - 10h sang, nén chon nhiing ngay thaoi tiét tét, rAm mat, tranh
nhiing ngay nang gat hay c6 mua.

1.2.5. Cham soc va thu hoach

B&u nhuy da cittrang hoava  Pua kim tiém vao bau nhuy Tiém dich bién nap vao bau
voi nhuy nhuy
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Sau khi vi tiém, toan bd hoa dugc danh d&au, ngat tat ca nhimg man qua & canh hoa
nay dé tap trung dinh dudng, tang ty & tao qua cho bong hoa da vi tiém. Thudng xuyén
theo dbi phong trir sdu bénh cho cay béng.

Thu hoach: Thu hoach riéng tiing qua, tach hat bdo quan riéng dé thu nguyén liéu
cho céac phan tich kiém nhiém sau.

2. Phuong phap chon loc va danh gia cay bong chuyén gen sau vi tiém

2.1. Tao vét chay khang sinh trén 1a

2.1.1. Vit liéu

a) Thuc véat

Hat bong chuyén gen va déi chiing dudc gieo trong bau nhd dudng kinh 10cm, kich
thudc khoang 15 - 20cm. Khi cay béng non cd 1a that thr 2 (khoang 10 - 14 ngay) thi tién
hanh th{ tinh khang khang sinh.

b) Dung cu va hoa chéat

Pipetman, dau cén (100, 200, 1000ul), éng eppendorf, cdc dong, lo thiy tinh,

phich da, gidy bac, chun vong.

Kanamycin (Sigma), Hygromycine (Merk), Tween 20, nugc cat khir trung.

2.1.2. Phuong phdp tién hanh

a. Chuan bj khang sinh

Hygromycine (Hyg), Kanamycine (Kn)

Pha néng dd khang sinh sl dung trong nudc cat vé triing c6 bé sung Tween-20 néng
dd 5%. Pha dung dich st dung méi 14n thi nghiém va nén thudng xuyén gilf trong da.

b. Phuong phép tién hanh

Pau tién st dung chun vong deo vao 14 ding dé thit tinh khang & méi lan test

Test tinh khéang khang sinh 1an 1: Nhé 10ul dung dich khang sinh (dung dich da
pha lodng t6i ndng do s dung) 1én mat 1a that th( 2 (cha y khéng lam xudc 13),
can tranh ché gan la. Theo dbi sau 1,2,3 ngay déi véi test Hyg va sau 5, 6, 7..
ngay doi véi test Kn, danh gia két qua.

Test tinh khang khang sinh Ian 2: Sau khi danh gia lan 1 chon nhimng cay c6 kha
nang khang (khong bi ddm chay la néu test Hyg va khéng bi dém vang la néu test
Kn) dé riéng ra mot 16 va test 1an 2. Vi s6 cay duong tinh thu dugc khéng nhiéu
nén test tuong tu nhu Ian 1 nhung sé& nho 1&n 2 diém trén 14 that thé 4 nhu hinh
duGi. Theo déi va danh gia nhu lan 1.

Test tinh khang khang sinh 1&n 3: Tuong tu nhu 2 1an trén nhung s dung la mdi
th(r 6 va tang néng dé khang sinh sl dung vdi nhimng cay tiép tuc két qua duong
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tinh 1an 2. (Vi du: 100mg/L v6i Hyg va 1000mg/L véi Kn)

o

. Phuong phap danh gia
- Céay thi tinh khéng Hyg: Theo ddi sau 1 - 2 ngay nhan thdy chd nhd thuéc ¢
nhitng dam hat li ti mau den va téi ngay th( 3 - 5 tai chd d6 s& hinh thanh dém
chay. Véi cay duong tinh, v&t x{r ly vAn c6 mau sang béng, sau d6 nhat dan va tré
lai binh thudng, mé 14 van c6 mau xanh va khéng bi chét. Sau d6 dém téng s6
lugng cay va s cay biéu hién duong tinh & méi giéng.
- Cay thir tinh khdng Kn: Theo déi sau 5 ngay nhan thdy ché nhd thudc hinh thanh
dém vang nhat va sau d6 dém vang dé ngay cang rd rang va rat dé quan sat.
Dé&m téng sb lugng cay va s6 cay biéu hién duong tinh & méi giéng.
- Chuén bi chau dat dé trong cac cay khang khang sinh (cay duong tinh) va chuén
bi cac thi nghiém tiép theo.
Chu y: Chon ngay dam mat, khéng c6 ndng gat hay mua dé thir khang sinh trén Ia
nham han ché dnh hudng ngoai cénh tdi hoat tinh clia khang sinh chon loc
d. Cham séc cay duong tinh va thu hat
Toan bd cay c6 biéu hién duong tinh dudc danh dau can than, cham soéc va thudng
xuyén theo doi phong trir sdu bénh.
Thu hoach triéng timg qua, tiing cay, tach hat va bao quan cho thi nghiém chon loc
tiép theo.

e

LAl - ——

Triéu tring sau 2-3 gid Triéu tring sau 3 ngay Triéu triing sau 4 ngay

2.2. Chon loc cay bong chuyén gen trén moi trudng khang sinh chon loc
2.2.1. Nguyén liéu

Cac hat bong T2 thu dudc sau vi tiém truc ti€p qua 6ng phan va chon loc khang sinh
trén la cda Vién Cong nghé Sinh hoc Ha Noi.

Cac hbéa chat dlng trong nudi cdy mo, Khang sinh Hygromycine (cia hang Merk).
2.2.2. Néi dung va phuong phap
a. Khir trung, tach vé hat béng

Hat bong sau khi tach sgi dugc 16t bd 16p 16ng ngén bang H,SO, dam dic, xa nudc
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cho that sach, thAm khé bang gidy thdm khir tring, loai bé nhimng hat khéng dat yéu cau,
hat dugc kh{r tring bé mat bang cén 70% trong 1 pht, tiép theo lac trong dung dich javen
60% (Hoa chat Viét Tri) trong 20 - 25 phat va rira nhiéu 1an bang nudc cat khit tring dén
khi nuéc trong. Cudi cling thAm khé hat bang gidy thdm kh{ tring st dung dao cay loai b
I6p vo clng.

b. Chon loc khang sinh I1&n mét

Toan bo hat da dugc khr trung tach vd dudc cdy Ién mai trudng khang sinh chon loc
MH (MS + vGi ndng dd Hygromycine thich hop). Sau 7 ngay danh gia ty I& ndy mam cla
hat, sau 21 ngay danh gia ty 1é ra ré.

c. Chon loc khang sinh lan hai

Sau 4 tuan, toan bd s6 cay c6 kha nang ra ré dugc cat I&y phan dinh sinh trudng dai
2cm, loai bd hai 1a mam va cdy sang méi trudng MH méi. Sau hai tuan, dinh sinh trudng
lai dugc cdy chuyén mot 1an.

d. Tai sinh cay hoan chinh sau chon loc

Sau hai lan chon loc, toan bd cay c6 kha nang s6ng sét, ra ré dudc chuyén sang moi
trudng nhan cay MN (MS + 100ml/L nuéc dira). Khi cay béng phat trién tét dudc tach ra va
cay chuyén ddng thdi thu 14 cho cac thi nghiém tiép theo.

e. Huén luyén va trong céy tai sinh

Cay boéng c6 5 - 6 14 that, co6 bd ré 6n dinh, gili trong 6ng nghiém mad nat va dat ra
diéu kién phong. Sau 3-4 ngay, toan bd cay dudc lay ra, ria sach hét moi trudng bam,
chuyén vao gia thé (cat, trdu hun, dat, ty 1& 1:1:1) d& kh{r tring. Nudi trong tl sinh trudng 2
- 3 tuan vdéi diéu kién diéu kién 16h chi€u sang, 8 gid t6i, nhiét dd nudi cay 28+ 2°C.
Nhiing ngay dau can che phu nylon cho cay dé tranh mat nudc, thudng xuyén tudi &m
dang phun suong mu, tuyét déi khéng dé gia thé qua 4m gay théi ré bong. Sau 3 tuan
nudi trong ta sinh trudng, cay bong dudc dua ra diéu kién ngoai trdi dé thich nghi, thudng
xuyén gilr &m cho cay va tranh anh nang truc tiép. Khi cay da sinh trudng 6n dinh, xuat
hién 14 mdi thi chuyén ra nha Iudi tréng va cham séc. Cay bong dudc ti€p tuc theo dbi
cham soéc, phong trir sdu bénh theo quy trinh chung clia nganh tréng bong.

Thu hoach hat riéng theo ting cay, ting quéa lam nguyén liéu cho cac thi nghiém tiép theo.
3. Chon loc cay béng chuyén gen biing ky thuat sinh hoc phan ti
3.1. Vat liéu

Cac dong bbéng duong tinh thu dudc sau chon loc trén méi trudng khang sinh chon
loc. L& dudc tach tir cdy duong tinh bao quan trong td (-84°C) 1am nguyén liéu cho tach
chiét ADN.
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3.2. Phuong phap

a. Tach chiét ADN

Chudn bi cac hoa chat

Dém chiét, dém rlra dugc pha theo Bang 3.

May 6n nhiét dat nhiét d6 65°C
Phich chira da

DBda thay tinh dat trong ti am

Bang 3. Cac hoa chéat st dung cho tach chiét ADN

Héa chat Noéng dé can dung | Nong dd stock
Dém ria

Tris- HCI 0,5M 100mM
EDTA(pHS8) 0,5M 5mM
Sorbitol 2M 0.35M
Na,HPO, 4% 0.4%
Pém chiét

CTAB 2% 5%
NaCl 1.4M 5M
EDTA 20mM 0,5M
Tris- HCI 100mM 1™
Hba chat khac

Chloroform/isoamyl alcohol(24:1)

Isopropanol (lanh)

Ethanol 70%

Phenol/chloroform/isoamyl

alcohol(25:24:1)

Ethanol 100%

Sodium acetate 3M

R- Nase 10ug/ul

TE buffer

Tris- HCI 10mM 1™
NaCl 2M 5M
EDTA 1mM 0,5M

Céc budc tién hanh

1.

Thu mau va gilr mau 6 td lanh sau cho téi khi s dung.

Céc budc tach chiét ADN.

Lay mau la vao eppendorf 2ml d8 Nito 1dng vao 6ng va nghién that min, thao tac
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10.

11.

12.

13.

14.

15.

16.

nhanh.

B& sung 0,8ml dém rira, vortex trong 40 giay, ly tam 12000 vong/phut & nhiét do
phong trong 15 phut, loai bd dich néi (1ap lai 2 - 3 14n).

B& sung 200ul dém rira vortex trong 40-60 giay

BS sung 650ul CTAB 2% + 0,03% B-mercaptoethanol vao epepndorf chita mau
nghién. L&c dao déu 6ng. Gilr & 65° trong 30 phut cir 10 phut 18y ra 13c déu mét
lan. Tiép tuc gilr mau & nhiét d6 phong trong 10 phut.

B& sung 650ul Chloroform/isoamyl alcohol(24:1) vao chira mau va lc ddo cac
trong 10 phat dé tron déu dung dich.

Ly tdm mau véi téc dd 12000 vong/phut trong 15 phat & nhiét dd phong va dung
Pipet chuyén dich ndi sang 6ng méi.

B& sung 455l Isopropanol (lanh) vao eppendorf va l1ac dao déu, gilr 6ng mau &
trong da.

Né&u c6 ADN néi thi v6t sang 6ng eppendorf khac, néu khéng cé thi ly tam véi téc
d6 12.000 vong/phut trong 5 phut ta thu dudc cac cuén ADN nho.

Rlra ADN bang 350-400ul Ethanol 70% hai lan. Sau mai Ian rlra, ly tam véi téc
dd 13000 vong/phut trong 2 phit sau d6 nhe nhang loai bd Ethanol (tranh dé céac
cudén ADN rai ra ngoai).

Lam khé ADN bang may hat chan khong.

Gilr ADN trong 200pl TE & nhiét dd phong trong 10 - 30 phut va bé sung vao 5yl
RNase(10mg/ml). Gilf sdn pham & nhiét d6 37°C trong 1 - 2 gid (c6 thé dé qua
dém).

Cho vao 200ul hén hop Phenol/chloroform/isoamyl alcohol (25:24:1) (trudc khi
st dung phai l1Ac déu hén hop). Sau d6 1c manh hén hop dé tron déu cac san
phdm. Ly tam véi té¢c d6 10.000 - 13.000vong/phut trong 5 phat 6 4°C (lac dao
déu hén hop thay xuat hién hai I6p , phan dich néi bén trén cé chita ADN).

Chuyén phan dich néi (pha trén) sang 6ng eppendorf méi va bd sung 20l
Sodium acetate 3M, cho ti€p 450ul Ethanol lanh (100%) vao lac dao nhe.
Gitr san pham & -20° trong 30 phut. Ly tam & 12000vong/phut trong 15 pht thu c&n

Rlra ADN bang 150 - 200ul Ethanol 70% hai lan. Sau mai 1an ria, ly tam véi téc
dd 13.000 vong/phut trong 2 phat sau d6 nhe nhang loai bd Ethanol (tranh dé
cac cudén ADN rdi ra ngoai)

B& sung 100ul TE vao san pham va gili trong ti lanh 4°C qua dém (D& bao quan
trong td lanh -20°%)
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17. Dién di ADN t8ng s6 va do OD.

18. Pha lodng ra néng dd 10ng/ul dé phuc vu cho chay PCR.

b. Phén (ing PCR

Thanh phan, néng dé cac hop chét va chu ki nhiét PCR

Thanh phan, néng dd cac chat tham gia 25ul phan ing PCR ma chdng téi tién hanh

dé nhan gen crylA dugdc néu trong bang 4.

Bang 4. Thanh phan va nong dé cac hoa chat trong phan ng PCR (25ul)

STT Thanh phan phan tng Néng dé cudi cung Thé tich
1 H,0 -
2 Pém PCR (Buffer) 1X 2,5l
3 25mM MgCl, 2,5 mM 2,5 ul
4 2,5mM dNTPs 200 nM 2l
5 10 pM Primer 0.4pM 0,5ul
6 5u/ul Taq pol 0,1u 0,2 ul
7 ADN 25 ng
Téng thé tich 25ul

N6ng d6 AND clia mau pha dé lam sao 1ay 2yl

D& nhan gen CrylA(b) va CrylA(c) chiing t6i st dung cap mdi T1, T2 c6 trinh tu nhu sau:

- T1:5-AGGTGCTGGGTTCGTTCTCG-3'.

- T2:5-CATTGTTGTTCTGTGGTGGGATTT-3'.

Chu ky nhiét clia phén tng PCR la
- 95°C,
- 94°C,
- 56°C,
- 72°C,
- 72°C,

3 phat.
30 giay.
35 giay.
1,5 phut.
8 phut.

- luugitrd 4°C.

TU budc 2 dén budc 4 ti€n hanh 13p lai 30 chu ky.

Thiét bi: May PCR (Gene Amp* PCR System 9700 - Appied Biosystems); may dién
di (Biorad); may soi gel (Gel Doc-Pharmacia), may chup anh (Poloriod).

c. Ky thuat lai Southern

+ Hoa chét, dung dich va thiét bi
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Hoa chét: NaCl; NaOH; Na-Citrat; Tris-HCI; SDS; axit maleic; N-
lauroylsarcosine; Tween 20; bd kit lai DIG (DIG-High Prime DNA labeling and
Detction Starter Kit 1I- Roche); nu6c cét 2 lan va kh( trung; thudc hién phim X-
quang.

Dung dich:
- Dung dich bién tinh ADN: 0,4M NaOH, 0,6M NaCl, tiét trung.
- 20X SSC: 3M NaCl, 300 mM Na-Citrat, 5X SSC, 2X SSC va 0.5X SSC, tiét trung.

- DPém axit maleic: 0,1M axit maleic, 0,15M NaCl, pH7,5 (chinh pH bang tinh thé
NaOH), tiét trung.

- N-lauroylsarcosine 10%, SDS 10% loc qua mang loc v trung.

- Dung dich can 10% (10X): ndu 10 g bot gay can trong 100ml dém axit maleic, tiét
trung. Dung dich nay c6 thé c6 san trong bd kit.

- Dung dich can 1X: Pha loang dd can 10X (10%) trong dém axit maleic, chuén bi
tru6c khi dung.

- Dung dich tién lai: 5X SSC, 0,1% N-lauroylsarcosine, 0,02% SDS, 1% dung dich
can, chuén bi truéc khi dung.

- Dung dich lai: Dung 64ml nuéc c4t hai lan tiét trting dé hoa tan bét lai chita trong
mai lo trong bd kit.

- Dém rlra: 0,3% thé tich tween 20 trong dung dich dém axit maleic.
- DPém do: 0,1M Tris-HCI , 0,1M NaCl, pH 9,5, tiét trung.
- Dung dich réta: 2X SSC, 0,1% SDS va 0,5X SSC, 0,1% SDS.

- Dung dich khang thé: Li tam 6ng khang thé anti-DIG-AP trong bo kit & 10.000v/p
trong 5 phut. Pha lodng 1:10 000 (75 mU/ml) trong dung dich can, chuén bi truéc
khi dung.

- Chat nén phat quang: CSPD la dung dich nén phat quang cé san trong bd Kkit.

- Dung cu va thiét bi: Gidy thdm (Whatman); mang nylon (Positive charges 1417240
- Roche Diagroshc Gmh); bé& thdm chuyén (khay nhua ho#c thdy tinh); td am;
ong lai; 10 phan (ng lai (Bio-labo), hép chup phim X-quang (Kodak X-OMATIC
Cassette); phim X-quang va nudc hién.

+ Quy trinh thdm chuyén va lai Southern
C&t ADN genom bang enzym gi6i han va phan giai trén gel

- Cho 5ug ADN genom vao &ng eppendorf, bd sung dung dich dém, enzym (40-
50u) va nudc ti thé tich 35ul. U & 37°C, trong 16 -18 gid.
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Chay dién di ADN cat giéi han trén gel agarose 0,8%, dién thé 40 - 50V, 12 - 14 gid.

Tham chuyén ADN Ién mang nylon

ADN & dang sdi don dudc chuyén Ién mang nylon theo phuong phap thdm ngudc
(Hinh 7). Cac budc ti€n hanh nhu sau:

XU ly ban gel dién di ADN trong dung dich bién tinh, 1ac nhe 20 phut.
D& dung dich tham chuyén (0,4M NaOH va 0,6M NaCl) vao bé.

Tham uét 3 16p gidy tham trong bé tha&m chuyén, dit 1én vat d& 1a tdm kinh hay
mét vat cling khac tao thanh ciu gidy c6 chiéu dai di ngap trong dung dich va
rong khit véi chiéu rong cla ban gel.

DPat up mat ban gel 1én cau gidy.
Tham u6t mang nylon cé kich thudc nhu ban gel. P4t mang nylon 1én ban gel.

Dat 3 16p gidy thdm co kich thudc bang ban gel 1én mang nylon.

> Vat nang

Glay loc

Mang lai nylon —»

Dwa dung dich Be dd Bac giay loc
dém vao

Hinh 3. B& thdm chuyén Southern

Pat moét 16p day cac gidy thdm mdng cb6 khd nang thd&m nhanh cac dung dich
thAm ngudgc tir dudi lén;

Pat vat nang khoang 300 - 500g G trén cung, bén dudi vat nang nén dat mot tdm
kinh méng dé phan bd déu trong luc clia vat nang 1&n cac 16p gidy tham.

Cho thdm chuyén 10 - 12 gid.

Rlra mang nylon trong dung dich 2X SSC. D& mang khd trong nhiét do6 phong,
sau d6 x& ly & nhiét do 65°C, trong 2 gid. Bado quan mang nylon & nhiét d6 phong
cho dén khi tién hanh lai véi mau do.

Panh ddu méu do va thang ADN chuén béng lai véi méi ngdu nhién

DPanh d4u mau do lai Southern véi DIG dudc tién hanh theo cac budc sau day:
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Bién tinh ADN: B8 sung H,O vao 30ng ADN (san phdm PCR nhan gen CrylA(b),
1,1kb) thanh thé tich 15ul trong eppendorf. D4t eppendorf vao nudc séi, 0 trong
10 phut. Lay 6ng ra va dat ngay vao da.

Gay phan (ng: B6 sung hén hdp 10X Hexanuleotide; 2ul 10X dNTPs va 1pl
enzym Klenow (néng dé cudi cling 1a 100u/ml). N&u céac thanh phan trén c6 san
trong kit véi néng d6 5X thi 18y 4pul b6 xung vao 16ul ADN da bién tinh.

Tron déu hén hdp, G 6 37°C qua dém thi c6 thé thu dudc khoang 1050ng ADN
danh dau. Dung phan (ing bang x{ ly & 65°C, 10 phut. Bao quan & -20°C.

Thang ADN chuén dudc danh dau nhu trén. Chi can gay phan ting trong 1 gid, thu
hoach 130ng ADN danh d&u la da cho nhiéu thi nghiém lai.

Tién hanh lai Southern

Lai Southern cé thé dudc tién hanh trong 6ng thdy tinh hay hdp nhua. Néu dung 6ng
thay tinh thi can phai cé truc quay dé quay déu 6ng trong suét qua trinh lai. Néu dung hop
lai thi dung may I&c. Trong thi nghiém nay chuing téi st dung 6ng thiy tinh dé lai va 10 lai.
Qui trinh lai mau do trén mang Southern dudc tién hanh theo cac budc nhu sau:

Rdra mang trong dung dich 2X SSC, 5 phdt.

D3t mang vao 6ng lai. D6 50ml dung dich tién lai d& dudc lam néng truéc vao 6ng.
Quay 6ng lai 12 vong/phut & nhiét dé 67°C, 2 - 3 gid.

Chu&n bi dung dich lai: Bun s6i 10 phat mau do va thang ADN chudn da danh
d4u, dat nhanh 1&n da va dung pipet cho vao dung dich lai d& dung néng G 67°C.
Thé tich dung dich lai trung binh 3 - 4ml/100 cm? mang. D& lai do mét ban gen
chuyén thudng dung mau do 20 - 50ng/ml. Con d6i v6i thang ADN chuén chi can
2 - 3ng cho mét mang.

DE dung dich tién lai di. Thay thé nhanh b&ng dung dich lai. Quay 6ng lai & nhiét d6
va téc dd nhu & tién lai. Lai 10 - 20 gid. Cha y: nhiét do lai ludn dudc gilr 6n dinh
trong suét qua trinh lai.

D& dung dich lai vao &ng, boc bang gidy bac va cat gitt t( lanh sau dé c6 thé duing lai.
Réta mang lai trong 200ml dung dich rra 2X da dudc lam néng & 67°C, 5 pht, 2
l&n va rita bang cach cho 6ng quay lién tuc trong 10 lai.

Ria ti€p mang lai trong 200ml dung dich ria 0.5X da dudc lam néng & 67°C, 15
phat, 2 lan.

Phén tmg do tim ADN

Viéc do dinh vi cac diém lai gitta mau do va ADN genom dudc tién hanh dua trén co
sd phan (ing lién hop phosphatase kiém gitra khang thé ctia DIG va chat nén phat quang.
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- D38 dém rira (100ml/100 cm?mang) vao khay hay hdp nhua va rira mang lai 2 pht,
b6 dém rira di.

- B& sung dung dich can (100ml/100cm?), G trén may l&c 30 phut (cé thé téi 3 gid),
b6 dung dich can di.

- B6 xung dung dich khang thé (20ml/100 cm?), G trén may lac 30 phut, bd dung
dich khang thé di.

- R¥a mang trong dém rlra (100mi/100 cm?), 15 phat, 2 lan.

- Can bang mang trong dém do (20ml/100 cm?).

- Nhd chat nén phat quang CSPD (1 ml/100cm?) 1én day mot khay thdy tinh hodc
nhua sach, dat Gp mat mang 1én giot chat nén d6. Cha y: khéng dudc d& mang bi
kho, néu bi khd sé& co6 phong nén den khi hién phim; ding cap moéng di chuyén nhe
mang sao cho khéng dé cé bot khi gilta chat nén va mang nhdm muc dich phan bé
déu chat nén trén bé mat cla mang.

- U mang 5 phat. Ding kep g&p mang I1én va dé chay bét chat nén. DAt nhanh mang
vao tui ni Ibng va dan kin lai.

- U mang & nhiét do phong, 5 phat. C6 thé G mang tiép sau dé & 37°C, 10 phut dé
tang cudng phan (ing phat quang.

Hién phim X-quang

- Dat phim X-quang vao hép chup phim va dat mang trong tui nylon 1én trén. Cai
chat hdp chup phim va boc kin trong vai den.

- Sau 1 gi6 dem r(ra phim trong phong t6i. Néu tin hiéu phat quang yéu thi kéo dai
thdi gian chup phim (c6 thé dé qua dém).
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So dé 1. Quy trinh chuyén gen truc tiép qua 6ng phan bang vi tiém

Budc Nb&i dung thuc hién Anh minh hoa
Gieo hat va cham séc bong
Theo ddi, danh dau hoa trudc khi tiém
Chuyén gen
1 qua éng
phén bang vi
tiém
Vi tiém truc ti€p vao noan
Cham s6c, thu hoach va bdo quan hat
Gieo hat To va cham séc cay bong
Tao Vet ehay | 1y oy ang sinh trén 1 3 Ian (v6i cac 14 thir tu 2
2 khang sinh 5o
1ang 4,6)
trén 14
Cham séc cay duong tinh, thu hoach hat va bao
quan
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Khr trling, tach vo va dat hat
Chon loc
cay béng
chuyén
gen trén )
moi Chon loc khang sinh lan 1 (MS +
3 trudng Hygromycine)
khang
sinh chon
loc
Chon loc khang sinh 1an 2 (MS +
Hygromycine)
Tai sinh cay hoan chinh sau chon loc
MN
Thu 14 bdo quan & ti -84°C
Tach chiét ADN
Kiém tra bang phan (ing PCR
ChonIOC M- 1 23 457 %9 101112131518 21 22 23 %
cay béng -
chuyén Lai southern
4 | gen bang
ky thuat
sinh hoc
phan t
Huan luyén va chuyén cay ra nha luGi
Cham séc, thu hat va bao quan
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QUY TRINH CHUYEN GEN
CAY HONG (PAULOWNIA FORTUNEI

1. Nguyén liéu va phuong phap
1.1. Nguyén liéu

S’ dung giéng cay hong (Paulownia fortunei). Cay trong 6ng nghiém dugc dung lam
nguyén liéu cho viéc xay dung hé thong tai sinh cay hong.

1.2. Phuong phap

Téi sinh tir mdnh Ia: dé tai sinh chéi tif manh 14, cac cay con trong 6ng nghiém cao
khodng 5 - 6cm véi 3 - 5 cap la dudc s dung. Cac manh la dudc cat véi kich thuéc
khoadng 1 - 2cm? dudc dat trong méi trudng tai sinh. Theo dbi va danh gia kha nang tai
sinh chéi sau 5 tuan.

Téi sinh tr cubng: cac cubng la dudc cat véi chiéu dai khoang 5 - 10mm dudc dat trong méi
trudng tai sinh. Theo ddi va danh gia kha nang tai sinh chéi sau 5 tuan.

Tai sinh ttr thdn cay: cac doan than cdy véi chiéu dai khoang 3 - 5mm dugc dat trong moi
trudng tai sinh. Theo ddi va danh gia kha nang tai sinh chéi sau 5 tuan.

Méi truong va diéu kién nudi cdy: Méi trudng nudi cdy MS (3) chira 30g/I dudng, 99/l
Agar véi su hién dién cla cac chat kich thich sinh trudng theo t6 hdp 1a BA (1, 5,10 mg/l)
va NAA (0,1- 0,5- 1mg/l). Méi binh tam giac chita khodng 6 - 8 mau va méi nghiém thiic
trung binh khoang 30 mau. Cac mau dudc dat trong diéu kién 9 gid chiéu sang/ngay, nhiét
dod 27- 28 °C. Sau 3 tuan cay truyén mét lan.

Tai sinh tir phuong phép cét I6p méng t& bao: Lop mong t& bao dudc cét & nhimng vi tri
khac nhau clia cay, gom lat cat ngang (day khoadng 0,5 - 2mm) va lat cat doc (day khoang 0,5
- 2mm, dai khoang 2 - 5mm).

- Vi tri cat mau: cudng |4, phién 14, gan 14, dét than.

- Dung dao cét qua céc vi tri khac nhau clia cay véi lat cat ngang va doc, dao lam
dudc vo tring véi Hypochlorit calci va rira nhiéu Ian bang nudc cat vé trung.

- Dung dia petri nhua vé tring, cdy mau vao petri 60mm, petri dudc dan kin bang
moét 16p parafilm.

- MAu invitro ding dé thi nghiém duoc nhan giéng bang cach c4t doan c6 dinh sinh
trudng hodc chdi nach, cac mau nay dudc cay trong binh tam giac 250ml, day bang
gidy trong diéu kién chiéu sang 10 gid/ngay. Sau 30 ngay cdy, mau dudc dung dé
thuc hién lat cdt méng. Méi dia petri dudc d&t 7 mau va cac mau cét khoéng cé dinh
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sinh trudng. DGi véi dét cudng la duoc cat & vi tri gitta chdi nach va 4.
2. Quy trinh chuyén gen vao cay héng
2.1. Nguyén liéu
2.1.1. Méi truong va diéu kién nuéi cdy cdy Hong
Moi trudng nudi cdy MS (3) chira 30g/I dudng, 9g/I Agar véi su hién dién clia cac chat
kich thich sinh trudng theo t& hop 1a BA (1, 5,10 mg/l) va NAA (0,1- 0,5- 1mg/l). Mé&i binh
tam giac chra khoang 6 - 8 mau va méi nghiém thic trung binh khoang 30 mau. Cac mau

dudc dat trong diéu kién 9 gid chiéu sang/ngay, nhiét do 27- 28 °C. Sau 3 tuan cay truyén
mot lan.

2.1.2. Méi truéng nudi cdy vi khuén

M6i trudng gilr gidng 1a LB c6 khang sinh Kanamycin 50 mg/l. D& nhan giéng phuc vu
nghién cGu chuyén gen, vi khuan dugdc nudi cay lac qua dém trong méi trudng AB (Chilton
va cOng su, 1974).

2.1.3. Chdng vi khuén va plasmid

S0 dung vi khudn Agrobacterium tumefaciens EHA 105 chita plasmid ITB mang gen
crylA(c) (gen khang sau), gen bar (gen khang thudc trir cd Basta) va gen gusA (gen chi thi).

- Gen chi thi gusA: Pudc phan lap ti vi khudn E. coli, gen gusA ma héa cho viéc
téng hop e.

- Gen khang PPT (bar): c6 nguén géc tu loai ndm Steptomyces hygroscopicus.
Gen nay ma hoba cho enzym phosphinothricin acetyl transferase (PAT), gilp bién
ddi PPT tur dang (¢ ché sinh téng hdp glutamine gay chét cay tréng sang dang bi
acetyl héa khéng con gay doéc cho cay.

- Gen crylA(c): ma hda cho mét loai doc t6 delta-endotoxin ¢ nguén géc tur vi
khuan Bacillus thuringiensis. Loai protein ndy theo thiic &n xAm nhap vao co thé
cdn trung lam sau ngling &n va chét.

2.1.4. Thuc vét

S’ dung giéng cay héng (Paulownia fortunei). La cay trong binh nudi cay kich thudc
khoang 1 - 2cm? dudc dung lam nguyén liéu chuyén gen.

2.2. Phuong phap chuyén gen

S0 dung vi khudn da nuéi Idc qua dém dé gay nhiém manh 14, sau d6 cac manh la
dugdc nudi cdy trén méi trudng tai sinh tao chdi (mdi trudng MS ¢6 0,1 mg/l NAA va 10 mg/l
BA) c6 b6 sung chat acetosyringone néng dd 100aM. Sau d6 rita va diét vi khudn
Agrobacterium tumefaciens bang dung dich khang sinh Cefotaxim 500 mg/l trong thdi gian
30 phat, chuyén cac manh la sang méi trudng tai sinh tao chéi c6 chita chat chon loc Ia
Phosphinothricin (PPT) va Cefotaxim 500 mg/l. C8y truyén 2 tuan/lan trén cung loai moi
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trudng. Sau 6 tuan, mau la c6 chdi tai sinh dudc cay truyén sang méi trudng ra ré c6 chita
PPT. M6t s6 cay ra ré t6t dudc dua ra tréng & vudn uom.

2.2.1. Kiém tra gen chi thj gusA bédng dung dich X-Gluc

Gen gusA dudc xem la gen chi thi giip ching ta phat hién nhanh nhat mé hay cay
chuyén gen, nén gen gusA hién dudc st dung rat phé bién trong cac ky thuat chuyén gen
d cay trong. Bang cach ngdm cac manh l1a va chéi nhd véi dung dich X-Gluc khoang 15
gid & nhiét d6 37°C, mau chuyén gien sé& c6 mau xanh cham dac trung, con mau déi
chiing sé khong chuy&n mau.

2.2.2. Kiém tra gen su hién dién cua gen crylA(c) bang phan ting PCR
Céc ky thuét sinh hoc chuén bi cho phan img PCR:

a) Quy trinh tach nhiém sac thé ADN thuc vat cho phan tich PCR dudc tién hanh theo
phuong phap clia Dellaporta (1983) nhu sau:

- C&t moét manh nhd |14 va nghién trong tuyp eppendorf 1,5ml bang dung cu nghién.
- Thém 400 1 dung dich tach chiét va nghién thém vai phut cho la bi nghién nat.
- Thém 30 1 cta dung dich SDS 20% va 0 & nhiét dd 65°C trong 10 phut.

- Cho thém 400 zl hén hop phenol-chloroform, trén déu va ly tm trong 5 phut.

- Thu nhan phan dich trén vao tuyp eppendorf méi. C6 thé 1ap lai budc 4 va 5.

- Cho 300 ul iso-propanol va gilt trong da khoang 10 phdt.

- Ly tam & 3000 vong trong 5 phut va can than loai bd dich phia trén.

- Thém 100 zd con 70%, ly tam trong 5 phit va c&n than loai bd con.

- D& khdé mau khoang 20 - 30 phut va hoa tan két tla trong 40 zl cta TE.

- Thém 2 ul enzym RNAse (2mg/ml) va G & 37°C trong 30 phdt.

ADN c6 thé sl dung ngay hoac bdo quan trong -20°.

b) Chu&n bj phan (ing PCR

- Hoa chéat. Lay ADN ra khoi ti -20°, 10X PCR buffer, dNTPs, primers trong binh da
vun (cac héa chat nay luén dudc gilt lanh, khi ding xong chuyén ngay vao ti -20°.

- VGi cap moi chuyén biét c6 trinh tu moi nhu sau:

Moi 1: ACAGAAGACCCTTCAATATC

Méi 2: GTTACCGAGTGAAGATGTAA

- Panh s6 1én 6ng eppendorf réi cho hda chat vao éng theo tha tu:

dNTPs: 5 ul (néng do dat 2mM cho mai loai NTP)
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10X buffer PCR: 5 4l

Primer 1: 2 g0 (néng dd tir 50 - 100ng)

Primer2 : 2 41 (ndng do tir 50 - 100ng)

M&u ADN : 51 (thay d&i tly theo néng dd ADN tir 50 - 500ng ADN thuc vat)
H,O : 30,5 1l (c6 thé thay déi tly theo thé tich cudi cling 1a 50 zd )

Tag Polymerase : 0,5 4l

Thé tich cia mbi &ng phai la 50 z .

Né&u mau ADN la plasmid chi khoang 0,1ng la di chay mau duang tinh.

DPat 6ng PCR. Cho may chay theo chuong trinh da dinh

Chuong trinh cho hoat dong clia phan ng PCR nhu sau:

- B4t d4u tach chudi ADN 95°C 5 phat 1 cycles

- Tach chudi ADN 95°C 30 giay

- Primer cap vao ADN 54°C 1 phut 25 - 30 cycles
- Kéo dai soi ADN mgi 72°C 1 phut

- Hoan thanh doan ADN moéi 72°C 7 phat

- Gilt mau & 4°C cho dén khi 1ay mau.

Sau khi phan ng xong, dung dung dich phia dudi dé chay dién di véi dién thé khoang
tlr 65 - 80V, chay tir 90 - 120 phit.

Xem két qua trén dén cuc tim. Kich thuéc doan ADN clia gen crylA(c) & cay chuyén
gen va d6i chimng duong tinh (plasmid) dugc khuyéch dai 1a 0,65kb.

2.2.3. Phuong phdp thuc hién ky thuat Southern Blot

S& dung bdé Kit AlkPhos Direct Labelling and Detection Systems cla Cong ty
Amersham Pharmacia Biotech.

+ Tach chiét AND cla nhiém séc thé€ cay chuyén gen

Nhiém sac thé tir 1a cay Hong tréng ngoai vudn uom dudc tach chiét bang phuong
phap CTAB (cetyltrimeethylammonium bromide). Khoang 5 gam |4 dugc lam déng cling
bang nito 1dng va nghién trong dung dich dém CTAB ( néng 65°C) gém 2% CTAB, 0.1M
Tris-HCI, 0,02M Na2-EDTA, 1.4M NaCl,1%PVP. Hon hop dudc 0 & 60°C trong 1 gid. HoNn
hop v6i 10 ml chloroform/isoamyl alcohol dugdc trén déu, xong ly tam & 3000vong trong
10 phat. Phan dich trong trén dudc 18y cho vao éng nhua méi. Thém 1 phan thé tich iso-
propanol. Gilt lanh 4°C trong 1 gi& dem ly tam & 3000 vong trong 20 phut. Loai bd dich
trén, rira két tha trdng bang con 70% ti€p ly tam & 3000 vong trong 5 phut, loai bd con dé
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kho két thia trong nhiét dd phong va hoa tan bang dung dich d&dm TE, c6 thé x& ly mRNA
bang enzym RNAse, U trong 37°C trong vai gid d& ADN ctia nhiém sic thé cay tan hoan
toan. Sau d6 do lugng ADN .

+ S dung enzyme gi6i han dé cadt ADN clia nhiém sac thé cay chuyén gen

S0 dung enzym gi6i han Hind 11l d& cit ADN, thiét lap phan (ng cit nhu sau:

- Nhi&m séc thé (ADN) cay: (10 zg ) 40 14
- Buffer (10x) : 4 4
- Hind Il : 2 4l
- H,0: 14 pl
Téng cong : 60

Gilt hén hop phan Gng 6 37°C qua dém.

+ Chay dién di ADN cla nhiém s&c thé cay chuyén gen sau khi cat bSi enzym Hinh Il
1. Can 3,5 g Agarose hoa tan trong 350ml dung dich dém 1x TAE bang 10 vi ba .
2. P& ngudi dung dich khoang 55°C cho vao 14 [l EB, d6 vao khung bo dién di.

3. Cho ADN da cét clng v6i thu6c nhudm vao cac giéng clia gel. Theo thi tu : thang
chuén (Lamda DNA ct bdi Hind 1), PC: gen crylA(c), NC: ADN cay khong chuyén
gen, ADN cay chuyén gen.

4. Chay dién di & 20 V cho dén khi mAu da di dudc 3/4 gel.
Pha hoa chat:

- Dung dich x50 TAE: 242g Trizma base + 18,6g EDTA hoa tan trong 8000ml nuéc
cét, chinh pH = 8 bang acid acetic. Lé&n thé tich 1000ml. Bo quan nhiét d6 phong trong 3
thang.

+ Chuyén ADN cia nhiém sac thé cay tir gel vao mang Hybond-N

P4t gel vao khay dung 300 ml HCI 0,25N (Depurinating solution). L&c nhe khay
trong 10 phut, réi d6 bd dung dich acid va trang bang nudc cat.

- Lam bién tinh ADN véi dung dich 0,4N NaOH (Denaturating solution). Lac nhe
khay trong 30 phut. Loai bd dung dich NaOH va trang bang nuéc cét.

- Trung hoa gel bang cach lac nhe khay véi dung dich trung tinh (Neutralizing
solution) khdang 30 phut.

- Ra gel bang nuéc cat vo triing va chuén bi cho gel tiép xtc véi mang Hybond-N.

- D6 dung dich 20xSSC vao khay c6 miéng kiéng thly tinh dat trén thanh khay. S
dung 3 tam gidy thAm 3MM (da tham ubt trude véi dung dich 20xSSC) phd trén
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miéng ki€éng cho gidy nhing vao dung dich 20x SSC.

D& gel vao trén gidy 3MM, pht mang Hybond-N trén gel khong dé cé bot khi. Dat
tiép 3 miéng gidy 3MM trén mang Hybond-N (da thdm u6t trudc vGi dung dich
20xSSC), phti mot chdng gidy tham lén phia trén, xong dat mot vat nang dé de
trén cac tam gidy. D& qua trinh chuyén ADN vao mang Hybond-N qua dém.

G8 bd tat ca gidy mét cach nhe nhang, rifa mang Hybond-N bang dung dich 20x
SSC, réi dat vao buéng lai.

Pha hoa chat:

- Dung dich 20x SSC: 88,23 g Tri-sodium citrate + 175,32 g NaCl hoa tan trong
800ml nudc cat chinh pH = 7 - 8. Lén thé tich 1000ml. Bao quan nhiét dd phong trong 3

thang.

- Dung dich loc trong (Depurinating solution) :11 ml HCI + 989 ml nudc cét. Bao

quan nhiét @6 phong trong 1 thang.

- Dung dich bién tinh (Denaturating solution): 87,66g NaCl + 20g NaOH hoa tan
trong 1000 ml nudc cat. Bao quan nhiét dd phong trong 1 thang.

- Dung dich trung tinh (Neutralizing solution): 87,66 g NaCl + 60,5g Trizma hoa
tan trong 800ml nuéc cat chinh pH = 7,5 bang HCI . Lén thé tich 1000ml. B4o quan nhiét
dod phong trong 3 thang.

+ Chuén bi probe danh déu

1.

Pha loang 20 z1 dung dich cross linker (c6 san trong bd Kit) véi 80 11 nuéc
thanh dung dich c¢6 néng d6 st dung (dung dich phan (ng cross linker). (C6 thé
b&o quén lanh 2 - 8°C trong 1 tuan)

Pha lodng DNA( gen crylA) véi nuéc t6i néng d6 10ng/ 4l dung dé& danh dau
(Néng d6 muéi trong mau DNA nén dudc gilr 8 mic thap nhat, khéng qua 50mM)
Cho 10 41 DNA da pha loang vao trong 6ng nhua ly tam va lam bién tinh bdi
nhiét dd bang cach dun 5 phut trong nudc dang sbi manh. (Phan (ng danh dau
c6 thé gia tang véi ti 1& cac thanh phan gia tang ddng déu)

Lam lanh ngay trén da trong 5 phat. Ly tm nhanh dé dén dung dich xuéng day éng.
Thém 10 21 dung dich dém phan (ng Reaction buffer (cé san trong bd Kit) vao
DNA da dugc lam lanh. Do trén nhe cho déu (Phan (ing nén gitr trén da)

Thém 2 4l chat danh ddu Labelling reagent (cé san trong bd Kit). Tron nhe,
déu.

Thém 10 z1 dung dich phan (ng cross linker. Tron déu. Ly tdm nhanh dé dén
hén hop xuéng day 6ng.
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8. U 30 phut & 37°C cho phan (ing xay ra.

9. Probe c6 thé dudc dung ngay hodc gilr trén da dén 2 gid. Trong trudng hdp muén bao

quan lau hon Probe da danh dau dugc gilt trong 50% glycerol & - 15°C dén - 30°C cho
dén 6 thang (Khéng can x{ ly gi thém dung dich probe nay sau khi bdo quan)

+ Lai

Pun tru6c ( khoang 50ml) dung dich dém lai AlkPho Direct dén 55°C. Dung dich
dém AlkPhos Direct can dung phai dudgc chuén bi trudc khi dem lai bang cach
thém NaCl dé dat ndng d6 0.5M (1,45 gNaCl) va chat két gan (Blocking reagent)
2g dé dat néng d6 4% (w/v) . Co6 thé thay thé tich dung dich dém tuy thudc vao
thé tich vat chta va sé ludng ctia mang dem lai.

DPat mang vao trong dung dich lai va gili it nhat 15 phat & 55°C trong buéng lai.
Cho dung dich probe da dugc danh dau vao dung dich lai trong budng lai. Nén |ay
mot phan dung dich buffer dang dung ra va tréon déu véi probe réi d6 vao lai phan
dich trong dung dich lai.

Lai & 55°C qua dém trong budng lai .

Pha hoa chat: 50ml dung dich dém lai AlkPho Direct phai dudc chuén bi truéc khi
dem lai bang cach thém 1,45g NaCl dé dat ndng d6 0.5M va 2g chéat két gan
(Blocking reagent) d& dat ndng dé 4% (w/v) . Hoa tan bang khudy déu trong 1 gio
s dung ngay hay trir  -20°C.

+ Rira mang sau khi lai

Pun dung dich rita 1 - 55°C. Ludng dung dich rifa 1 u6c lugng 2 - 5ml/cm? mang
hoac nhiéu hon.

Chuyén cén than mang vao dung dich nay va I3c nhe trong 10 phat & 55°C.
RUra lai lan thd hai trong dung dich rira 1 méi trong 10 phut & 55°C.

D4t mang trong trong hép sach va cho vao mét lugng buffer rira 2. Lac nhe 5 phut
3 nhiét d6 phong.

R(a lai 1an th(t hai trong dung dich rira 2 mdi trong 5 phat & nhiét dé phong (C6
thé 18y mang ra khoi dung dich rita 2 khoang 30 phut trudc khi thuc hién phan tng
phat hién).

Pha hoa chét:

Dung dich rira 1: pha 1000 ml

Uré: 120g
SDS: 1g
Na phosphate 0, 5 M pH 7 : 100ml
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- NaCl: 8,79

- MgCl, 1M: 1ml

- Blocking reagent: 2g

- Dung dich rta 1 gilr dugc 1 tuan trong 4°C.

Dung dich rira 2 (Stock 20x): pha 100ml

- Tris Base : 12,1g

- NaCl: 11,29

- Chinh pH=10, dung dich nay gilt trong 4°C dén 4 thang.

Dung dich rita 2: Pha loang 20 1an (20ml stock + 180ml nuGc cét) v6i 500 4 dung
dich MgCl, 1M . Dung dich rifa 2 pha xong st dung ngay.

+ Phat sinh tin hiéu quang hoa va phan (mg phat hién véi CDP-Star

1. D6 dung dich rita 2 di (bang cach gilt mot géc clia mang vao thanh hop trong khi
dé dich di), réi d&t mang lén mot mat phéng khéng tham. Khéng dé mang bi khé
(Dung Saran Wrap).

2. Dung pipet hat 3ml chat phat hién cho déu l1én mang va dé 2 - 5 phut réi d6 bod
phan dich du thira trén bé mat.

3. Bao mang trong Saran Wrap. Dat mang lén cassette sao cho phia c6 DNA & trén
tiép xuc véi mat phim.
4. Trong phong t6i, dat phim 1én mang. Day cassette lai. D& qua dém.
5. Ria phim.
2.2.4. Phuong phap thuc hién ky thuat Western blot
Thu thdp mau va tao dich chita protein
- Cat nho khoang 0,5g 14 cay héng chuyén gen cho vao tuyp nhua.

- Cho vao 1ml dung dich tach chiét mau (PBS), nghién mau xong ly tam & 3000
vong trong 10 phut nhiét d6 4°C.

- L&y dich phia trén cho vao tuyp méi.
- Tao hén hop nhu sau: 40 ul dung dich chiét protein+ 40 z1 dung dich dém mau
2X SDS ( 2X SDS sample buffer)+ 4 x4l b-mercaptoethanol.
- Dun séi dung dich trén & 100°C trong 10 phut.
Pha hoa chét:

- Dung dich tach chiét mau (PBS): cho 1000ml (1X): NaCl 8g, KCI 0, 2 g, Na,HPO,
1,449, KH,PO, 0,24g. Hoa tan trong nudc cat va loc qua phin vo trung 0.45 2 m.
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Dung dich dém mau 2X SDS (2X SDS sample buffer): cho 10ml: glycerol 2ml,
SDS 0,4g, Bromophenol blue: 4mg, Tris 0,152g, DTT 60mg.

+ Do ham lugng protein trong dich chiét bang phuong phap Bradford: can khoang 25 -
30 i g protein/ mau cho mét giéng chay dién di dimng.

Chay dién di protein

Thiét 1ap bo dién di va cho vao dung dich dém 1X SDS (Tris 3g, Glycin19g, SDS 1g).

Nho clia dich da x{ ly trén (khoang 30 u g protein/mau) vao médi giéng. Chay & 150
volt trong 2 gid.

Chuyén protein tir gel vao mang Nitrocellulose

Sau khi chay dién di xong lay gel ra khéi b6 dién di.
Ngam gel trong dung dich chuyén khoang 15 phdt.

Dit gel trong bd chuyén theo th(r tu: 2 miéng gidy thAm Whatman, gel protein,
mang Nitrocellulose va 2 miéng gidy thAm Whatman.

Chay & 100 volt trong 1 gid.

Rira mang va két dinh

R(ta mang trong dung dich tach chiét mau (PBS) trong 5 phut.

Két dinh vdi khang thé

Ngam mang dung dich két dinh PBS chira bét sita va Tween 20 trong dién kién 13c
nhe khoang 1 gid.

Tiép tuc ngdm l3c nhe mang trong dung dich két dinh PBS chita khang thé th(r
nhét gen Bt khoang 1 gid.

Réra mang trong dung dich két dinh PBST (PBD chira b6t sira va Tween) 3 1an
trong dién kién 1ac nhe khoang 10 phut/lan.

Ngam lac nhe mang trong dung dich két dinh PBS chita khang thé th( hai (alkaline
phosphatase) khoang 1 gid.

Réra mang trong dung dich két dinh PBST ( PBD chita b6t sira va Tween) 3 1an
trong dién kién 1ac nhe khoang 10 phut/lan.

Hién mau

Ngam mang vao dung dich alkaline phosphatase. Khi xuat hién mau xong thi diing
phan (ing bang cho mang vao dung dich két dinh PBS chita EDTA.

Rlra mang bang nudc cat va chup anh ngay.

Pé tai KC.04.13 43



Quy trinh chuyén gen cdy HOng (Paulownia fortunei)

S dé 1. Quy trinh chuyén gen cay Hoéng (Paulownia fortunei)

Buéc | Noi dung thuc hién Anh minh hoa
1 Tao cay nguyén liéu in vitro
2 Bién nap gen thong qua Agrobacterium
3 Chon loc cay chuén gen trén mél truding khang sinh
4 Kiém tra gen chi thi gusA bang dung dich X-Gluc
Kiém tra gen su hién dién cla gen crylA(c) bang
5 phan (ing PCR
6 Phuong phap thuc hién ky thuat Southern Blot
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Phuong phap thuc hién ky thuat Western blot
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8 Thi tinh kdng sau trén dia petri

PO1 CHUNG LA PAULOWNIA CHUYEN GEN
{ CONTROL) ( TRANSGENIC PLANT)

9 Ra cay cham séc ngoai nha Iu6i
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chuyén gen

QUY TRINH VA PHUONG PHAP NUOI CAY MO, CHUYEN
GEN VA PANH GIA CAY HOA CUC CHUYEN GEN

1. Quy trinh nudi cdy mé, tai sinh va dua cay hoa cic hoan chinh ra dat
1.1. Khir triing va xtr ly mau cay

1. Mau la hoa cic dudc chon lam vat liéu nghién clu trong thi nghiém tai sinh va tao
cay hoa cuc hoan chinh.

2. Nhiing mau 14 banh t&, c6 do6 tudi trung binh, cé siic séng cao, khéng bi sau bénh,
dugdc tuyén lua dung trong thi nghiém.

3. RUa sach nhiing mau |4 da thu dudc bang nuéc may. Rlra bang xa phong loang dé
loai bé cac thanh phan bam ban. Cudi cling trang sach dé loai bo hét chat ban va xa
phong.

Cac budc sau day duoc thuc hién trong diéu kién vo trung cla cac box cay vé trung:
4. Trang qua mau la hoa cuc trong con 70% trong 30”.
5. Trang lai mét 1an nira bang cén 70% trong 10”, sau d6 loai bd hét con.

6. Khir tring cac mau |4 bang H,0, 12% trong thdi gian 15', 13c nhe dé tang bé mat
ti€p xuc véi H,0,, tdng hiéu qua ctia qua trinh khit tring ma khéng lam tén hai dén
mau thi nghiém.

7. Trang sach bang nudc cat khir tring 3 1an dé loai bd hét H,0, con dong lai trén mau
nh&m tranh cho mau bi tén thuong sau nay khi tiép xtc qua lau véi H,0, .

8. Cat bd phan ti€p xuc truc tiép véi H,0, dé loai bd phan bi tén hai, tranh kha nang bi
hoai t&r vé sau nay.

9. XU ly cac mau thi nghiém thanh cac manh cat c6 kich thuéc 0,8x0,8cm.
1.2. Nudi cay va tai sinh cay

Cac mau cay & trén dudc nudi cdy trén moi trudng MS c6 bd sung cac chat kich thich
sinh trudng thich hop dé tai sinh truc tiép tor mau la:

V@i gibng HCT1 - R1: Méi trudng MS + 1,5mg/l BAP + 0,5 mg/| NAA

Vi gibng HCV1 - R2: Moi trudng MS + 2,0mg/l BAP + 1,0mg/l NAA
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1.

Cac mau cay dudc nudi trong diéu kién nhan tao véi nhiét d6 én dinh & 25°C, thdi
gian chi€u sang/ t6i 1a 16h/8h v&i cudng dé anh sang (3000Iux).

Sau 3 tuan, xuét hién cac chéi tai sinh t&r mép 1a, dén tuan th( 5 thi tach cac choi ra
khdi mau 14 va chuyén sang moéi trudng kéo dai chéi va tao ré& MS bd sung
0,1mg/Lnaa.

Sau 4 tuan khi bo ré da hoan chinh thi dua cay ra ngoai diéu kién phong thi nghiém.
Gia thé dudc chon dé ra cay la cat den da qua x{ Iy loai b cac yéu t6 lay nhiém cb
thé anh hudng dén kha nang séng sét clia cay nhu vi khuan va vi nam.

1.3. Quy trinh dua cay ra gia thé tréng

1.
2.

10.

Cac cay hoan chinh c6 dl bd ré khde dudc dua ra gia thé & diéu kién tu nhién.

Pua cay ra khdi binh, dé tranh cho ré khéng bi tén thuong nhiéu, ta c6 thé cho nudc
dé lam mém giéa thé ca.

Loai bd cac phan con sét lai cla gia thé cii dé tranh kha nang lay nhiém vi khuén,
ndm sau nay. C6 thé dung dong nudc nhe séi qua dé loai bd phan thach dinh bam.
Can chi y han ché kha nang gay t6én thuong dén ré, anh hudng dén siic séng clia cay
DE phan ré cla cay thing tu nhién, khong dudc xodn, gidm nguy co gay.

Can tranh cho cay bi méat nudc, khong ti€n hanh cong viéc 6 noi khd va nhiéu gio.

Dua cay vao gia thé cat, dé ré cla cay thdng tu nhién, tranh kha ning nghet ré, véi
mat doé khoang 400 cay/m?.

Trong thdi gian dau can chd y d&n d6 4m clia mai trudng khi cay chua kip thich nghi
véi diéu kién tu nhién, siic séng clia cay chua cao do bo ré bi tén thuong.

Sau 3 tuan, cay dudc chuyén ra gia thé dat trong diéu kién nha Iuéi. Gia thé duoc sur
dung & day la dat vuon thi nghiém dudc lam ky, tai x6p, kha nang thoat nudc va gitr dé
4m t6t, dudc bon 16t phan chudng oai.

Thoi gian diu che cay bang Iugi den, tranh bi tac déng cla cudng do chiéu sang
manh cla mat troi.

Ché dd cham so6c cay hoa clc trong diéu kién nha IuGi: 1,5kg Phan dam: 1,3kg phan
lan: 1,1kg phan kali Phan dam dung dé bén thic 3/4 lugng phan 1an dung dé boén 16t:
1/4 duing dé bon thic 2/3 luong phan 1an ding dé boén 16t: 1/3 dung dé bon thac.

Phén hiu co: st dung phan chudng dudc 0 ki bén 16t cho cdy nham muc dich cai tao
dac tinh co ly va do thong thoang cla dat.

Phén vi lugng: St dung phan vi lugng véi ndéng dé 0,01% bon truc tiép qua la va thoi ky
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cay con.

1.4. Thdi vu gieo trong va thdi gian sinh trudng

Cé& 2 giéng HCT1 va HCV1 déu sinh trudng t6t vao vu thu déng, trong vao thang 8, 9,
thai gian sinh trudng clia giéng cuc HCT1 1a 3 thang, véi gibng cic HCV1 thi gian sinh trudng
la ngan hon mét chat ¢d 2,7 thang.

Ngoai ra 2 giéng cuc trén cling c6 thé trong vao cac vu khac nhu dong xuan va xuan he.

2. Quy trinh chuyén gen va xac dinh cay chuyén gen

2.1. Quy trinh chuyén gen

2.1.1. Tién nuéi cdy méu la chuyén gen

Cac mau la c6 kich thudc 0,8 x 0,8cm dudc dat trén moi trudng tién nudi cay.
Moi truong R1 vGi gibng HCT1 va méi trudng R2 déi véi gibng HCV1.

P4t nhimng mau tién nudi cdy trong diéu kién nudi cdy 25°C, thdi gian chiéu sang/téi
la 16h/8h, cudng dd chiéu sang la 3000lux, trong 2 dén 3 ngay.

Nhimg mau la nay dudc s dung cho thi nghiém bién nap.

2.1.2. Nuéi céy vi khuan Agrobacterium tumefaciens

Vi khudn Agrobacterium tumefaciens dudc nudi cay trong méi truding LB theo nhiing trinh
tu nhu sau:

Nuéi cay vi khudn trén méi trudng LB d&c c6 bd sung cac khang sinh thich hdp, trén
dia Petri, § 28°C, trong 48h.

Nuéi cdy 1 khudn lac thu dudc trong 10ml méi trudng LB 1dng cé chita khang sinh
thich hop & 28°C 1ac 200 vong/phut, trong 24 gid.

Hut chuyén 500pl dich nudi cdy sang nuéi 00°C lac 200 vong/phut, trong 16h.
Ly tam thu sinh khéi vi khuan & diéu kién 3000vong/phut, trong 30 phut, 6 4°C.

Két ta vi khuan dudc rifa sach bdng MgSO, 10mM sau dé dudc hoa tan trong méi
trudng bién nap theo ty 1& 1:1. s&n sang dung cho bién nap.

2.1.3. Xuly bién nap va déng nudi céy.

Cac mau 14 tién nudi cay dudc xU ly cat ria clia mép 14, va co6 thé cat nhiing vét cat
sau vao trong phién |4 dé tang phan ti€p xuc véi vi khudn & nhimg chd bi thuong.
Ngam nhiing mau |4 da dudc x{ ly trong dich bién nap, & diéu kién 28°C, Ic nhe dé
tang kha nang ti€p xtc va két bam clia vi khuan trong thai gian 30’
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L&y nhiing mau la da dudc x{ ly bién nap ra, thdm khé cho bét dich, dat trén moi
trudng dong bién nap.

Méi trudng R1 cho giéng HCT1; Moi trudng R2 cho gidng HCVA1.
Nudi c8y trong t6i & 28°C, trong thdi gian 2 ngay

2.1.4. Chon loc va tai sinh cay

Nhimg mau la x& ly déng bién nap dudc rlra sach bang MS 16ng cé chlra khang sinh
Claforan dé& loai bd vi khuén.

Cay nhiing mau 14 da dudc rlra sach d6 |én méi trudng tai sinh va chon loc cac mau
la chuyén gen va c6 kha n#ng tai sinh.

Mbi trudng chon loc va tai sinh: R1, R2 c6 b6 sung 50mg/l Kanamycin, 300mg/l
Claforan cho giéng HCT1 va HCV1 tuong (ng.

Sau thoi gian 1a 5 tuan, véi chu trinh cdy chuyén 1 1an/ tuan, nhiing mau |4 séng sot
trén moi trudng chon loc cho ra chéi.

Nhiing chdi séng sét 18 ngay tudi ti€p tuc dudc chon loc bdi méi trudng c6 chiia
khang sinh.

Sau 35 ngay nhiing chéi séng s6t dudc dua ra ré. Sau 4 tuan khi bé ré hoan chinh

cay dudc dua ra dat theo quy trinh C da néu & trén. Nhiing cay tréng chuyén gen sé
dudc theo déi danh gia cling véi cac cay trong ddi chiing khéng chuyén gen

2.2. Xac dinh cac cay chuyén gen

2.2.1. Strdung phuong phdp PCR dé xdc dinh su'cd mét cua cdc gen cén chuyén

Bang ky thuat PCR ap dung cho nhiing doan méi dic hiéu, ching t6i da tién hanh xac
dinh su c6 mat clia Promoter 35S trong cac cay hoa clc chuyén gen st dung cap moi
35S1/S2. Bay la mét promoter d4c trung dugde st dung trong cac vector bién nap va dua vao
su c6 mat clia promoter nay ta cé thé khang dinh su c6 mat cla gen quan tam.

Céac mau l4 thu dudc tir cac cay trong trong diéu kién nha Iudi (dudc cho la cac cay
tréng chuyén gen) va cac mau la cic ddi chiing khéng chuyén gen dudc tach chiét
I&y ADN theo phuong phap DNA miniscale extraction cho phép c6 di lugng ADN tinh
sach dung cho phan (ng PCR.

Hoa lodng cac mau ADN thu dudc d&n néng dd 25ng/pl.

Thanh phan va chuong trinh chay PCR:

San phdm PCR dudc dién di trén gen Agarose va dudc xac dinh bang cach so sanh
véi bang chuén
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Bang 1.
Thanh phan Thé tich
*ADN khudn 1,0ul
*Moi 3551/35S2 2,0ul
o dNTPs 2,0ul
« MgCI2 2,5ul
o Buffer PCR 2,5l
* Taq ADN polymerase 1,0ul
" H20 14,00l
V téng 25l
Bang 2.
Cac buéc Nhiét do (°C) Thai gian Chu ky
Bién tinh 94 9 phut
1. Bién tinh 94 30”
I 4 chu ky
2. Gan moi 55 30”
3. Téng hop 72 30”
Téng hop nét 72 5’
Bdo quan 4 o0

2.2.2. Xdc dinh su c¢d mét cuda cédc gen duoc chuyén bang phuong phdp lai Southern
- ADN cUla cac mau la trén duoc tach chiét Iy luong 16n dung phuong phap CTAB.
- XU ly bang Enzyme gi6i han thich hgp

- Enzyme Not | cho doan mang gen crylAc, va enzyme Sacl/ va Xbal cho doan mang
gen Anti - ACO.

- Chay trén gen Agarose dé xac dinh két qua clia qua trinh phan cét gi6i han bang
enzyme.

- Chuyén sang mang lai nylon bang phuong phap tham chuyén.

- Phuong phap lai va biéu hién két qua dudc tién hanh cé st dung bo kit ECL.
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chuyén gen

Xac dinh cac bang clia cac gen dudc chuyén trén mang lai sau khi hién phim so sanh
v6i ADN chudn dudc tach ra tir vi khuan dudc x{ ly Enzyme gi6i han

Enzyme Notl cho plasmid ART27 mang gen crylAc, va enzyme Sacl va Xbal cho
plasmid p2300 - Anti ACO mang gen Anti - ACO

2.3. Danh gia tinh khang sau va dé tuci lau cda cay

Nhiing quy trinh danh gia dang dugc ching téi tién hanh va nhimng két qua dang dudc
danh gia va so sanh dé rut ra két luan

So dé 1. Quy trinh nudi cdy md, chuyén gen va xac dinh cay chuyén gen & Hoa Cuc

Buéc Ndi dung thuc hién Anh minh hoa
1 XU ly va tao cac mau tién nudi cay
2 Nudi cay va tao dich huyén phu vi khuén
3 Bién nap va déng nudi cay (28°C, 2 - 3
ngay, trong toi)
4 R&ra mau bién nap, nudi cdy trén moi
trudng chon loc (c6 khang sinh thich hgp)
5 Tai sinh va chon loc cac chéi bién nap
6 Ra ré va tao cay hoan chinh

Dé tai KC.04.13 51




Quy trinh va phuong phap nudi cdy mé, chuyén gen va danh gia cay hoa cic
chuyén gen

7 Dua ra cat va huén luyén cay

Pua ra dat, tréng, thu nhan mau 14, hoa
8 va danh giad vGi cay trong ddi ching
khong chuyén gen

9 Phan tich sinh hoc phan t& cay chuyén
gen

10 Tai khéng dinh cay hoa cuc chuyén gen,
ti€p tuc trong luu gilr va so sanh
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QUI TRINH CHUYEN GEN VAO CAY LUA
NHO SUNG BAN GEN

1. Vat liéu va phuong phap nghién cuu
1.1. Vat liéu

Hat gao clia cac giéng lta KDML105, IR 64, Taipei 309 dudc dung cho cac thi
nghiém nuéi cdy md va chuyén nap gen.

1.2. Phuong phap tién hanh
1.2.1. Chuéan bi mé seo

Hat gao dudc kh(r tring nhu budc trén. Hat gao dudc cay trén moi trudng tao méd seo
MSCI va nuoi trong t8i 6 28°C. Theo ddi su phat trién clia md seo trong 3 tudn. Cac mo
seo c6 dang sinh phéi dudc chon va tach nhd (3mm) trén méi trudng N60.5 trude khi ban
gen it nhat 4 gid. Cac thanh phan méi trudng nuéi cdy xem Bang 1.

1.2.2. Qui trinh chuyén nap

Dong E. coli mang plasmid pWG1515-GUSA-hpt mang gen hpt khang hygromycin va
gen GUS, pUbi-crylA(c), pUbi-GNA dudc diing dé chuyén vao cac giéng lua.

Dong vi khuan chiia cac plasmid dudc bdo quan, ton trlr trong glycerol 50% (v/v) va
nudi cay trén méi trudng LB. Ting khuén lac don cla E. coli dudc nudi trong méi trusngTB
chira Ampicilline 100mgl”' va nuéi tor 15 - 18 gid & nhiét do6 37°C. Dung dich vi khuén nay
dudc dung cho ly trich plasmid-DNA. DNA cla plasmid dugc ly trich theo bd Kit (Concert
Rapid Plamid Purification Systems, hadng Life Technologies) theo phuong phap cla
Birnboim va Doly (1979). DNA dudc pha loang trong TE & néng d6 1ug/ul. DNA cla dong
pWG1515-GUSA-hpt dudc ban riéng 1é hodc clng két hop véi cac gen hitu dung khac.
DNA nay dudc dung cho qui trinh ban gen.

DNA dudc tdm trén cac hat vi dan bang vang (Au) c6 kich thuéc 1, cac vi dan mang
DNA dugc ban vao md seo da nudi 4 gid trén moi trudng N6 nhd may ban gen Biolistic
PDS-1000 He v6i cac khoang cach va ap luc ban khac nhau.

1.2.3. Chon loc va tdi sinh cdy chuyén gen

Sau khi ban 20 - 24 gid, cac mé seo dudc chuyén sang méi trudng phuc héi MSCI dé
nhan md seo. Sau 2 tudn, cac md seo dudc tdch nhd 1 - 2mm va chuyén sang méi trudng
thanh loc MSSe c6 hygromycin 30 mg/l. Sau 3 tuan, cac mé seo séng s6t dugc tach nho
va chuyén sang mdi truding thanh loc 14n th 2 c6 hygromycin 50 mg/I.

Cac dong khang hygromycin va phat trién qua 2 1an thanh loc dudc chuyén qua moi
trudng N6P (nhan nhanh mé seo) va theo déi su phat trién clia md seo tir 2 - 3 tuan. Cac
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mo seo phat trién t6t dudc chuyén sang méi trudng tai sinh MSRe va nuéi & 28°C trong
t6i 1 tudn truéc khi dugc chuyén dén phong sang c6 4m dd 70%, nhiét do 28°C va thoi
gian chiéu sang 16 gid/ngay. Cay tai sinh dudc chuyén sang méi trudng tao ré MSR. Sau
khi ré da phat trién day di cay con chuyén vao chau dat va tréng & nha kinh.

1.2.4. Trdc nghiém su biéu hién gen GUS

Tric nghiém su biéu hién tam thdi (transient assay) gen GUS trong té bao dudc
chuyén nap dudc thuc hién & cac mé seo vao ngay th( 3 sau khi chiing hodc ban, trac
nghiém su biéu hién 8n dinh (stable assay) & cac md seo phat trién t6t qua thanh loc truéc
khi tai sinh va & cay tai sinh (Jefferson, 1987).

Céc vat liéu gébm méd seo dudc chiing A. tumefaciens hoac ban gen sau 3 ngay va
doan phién la dai 5 - 10mm clia cac cay tai sinh dudc chuyén vao 16 ctia dia nhiéu giéng
c6 chlra dung dich X-Gluc. Quan sat su biéu hién gen GUS, sau 24 gid G 6 cac mau co
nhiing diém mau xanh. Diép luc t6 trong la dudc tdy bang hdn hop aceton: methanol (1:3).

Bang 1. Thanh phan cac dung dich nhuém X-gluc

Thanh phan Cho 10 ml Néng dd cudi
Phosphat Buffer (pH7.0) 500 pl 0,05 M
Triton X-100 10 pl 1%
Beta-mercapethanol 10 pl 10 mM
X-Gluc 500 wl 1 mM
H20 céat 9,9 ml

X-Gluc: 5-bromo-4-chloro-3-indolyl-B-glucuronic acid

Bang 2. Thanh phan cac moi trudng nudi cay

Méi trudng Thanh phan
AB (Chilton va | 3 g.I'" K,HPO,, 1g.I"" Na,HPO,, 1g.I"" NH,CI, 0,3g.I"" MgS0O,.7H,0, 0,15g.I"
ctv. 1974) KCI, 0.01g.I" CaCl,, 0,0025 g.I" FeSO,.7H,0, 5g.I" glucose, 15 g.I"" agar,
pH7,2.
LB 10 g.I" trypton, 10 g.I""yeast extract, 5 g.I'" NaCl, pH7,0
YEP 10g.I" trypton, 5g.I"" yeast extract, 10 g.I" NaCl, 18 g.I" agar, pH7,0
(An 1988)
PIM2 1 g.I" NH,CI, 0,3 g.I'" MgSO,.7H,0, 0,15 g.I" KCI, 0.01 g.I'" CaCl,, 0,0025 g.I

' FeSO,.7H,0, 10 g.I" glucose, 14,64 g.I" MES, 0,28 g.I'" Na,HPO,, 0,27 g.I"
NaH,POQ,, 20 mg.I"" acetosyringon, pH5,6.

N6CI Mugi va vitamin N6, 30 g.I" sucrose, 2 mg.I"" 2,4-D, 1 g.I"" casein hydrolysate,
6 g.I" agar, pH 5,8.

MSCI Mudi va vitamin MS, 30 g.I"" sucrose, 2 mg.I"" 2,4-D, 50 mg.I" trytophane, 6
g.I" agar, pH 5,8.

N6Gas Mudi va vitamin N6, 20 g.I" sucrose, 2mg.I" 2,4-D, 1 g.I"" casemino acid, 10
g.I" glucose, 3 g.I" gelrite, 20 mg.I"" acetosyringon, pH 5,8.

MSGAs Mugi va vitamin MS, 20 g.I"" sucrose, 2 mg.I"! 2,4-D, 1 g.I" casemino acid, 10
g.I" glucose, 3 g.I" gelrite, 20 mg.I"" acetosyringon, pH 5,8.

N60.5 Mudi va vitamin N6, 10 g.I" glucose, 60 g.I" maltose, 0,1 g.I"" myo-inositol,

0,5 mg.I'"" BAP, 1 mg.I"" NAA, 0,5 mg.I"" 2,4-D, 6 g.I"" agar, pH 5,8.
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N6P Mudi va vitamin N6, 30 g.I"" sucrose, 30 g.I"" sorbitol, 1,0 glI'" myo-inositol, 0,5
mg.I"" BAP, 2 mg.I" 2,4-D, 3 g.I" gelrite, pH 5,8.

N6Se Mudi va vitamin N6, 30 g.I" sucrose, 1 g.I"" casamino acid, 2 mg.I" 2,4-D, 1
mg.I"Kin, 3 g.I"" gelrite, pH 5,8.

MSSe Mu6i va vitamin MS, 30 g.I"" sucrose, 1 g.I"" casamino acid, 2 mg.I" 2,4-D, 1
mg.I"Kin, 3 g.I" gelrite, pH 5,8.

N6Re Mudi va vitamin N6, 20 g.I'1 sucrose, 2,5 mg.I"" Kinetin, 0,5 mg.I" NAA, 6 g.I
1 agarose, pH5,8

MSRe Mugi va vitamin MS, 20 g.I"1 sucrose, 30 g.I"1sorbitol, 2 mg.I"" BAP, 0.5 mg.I"
NAA, 6 g.I" agarose, pH5,8

MSR Mudi va vitamin MS, 30 g.I" sucrose, 50 mg.I" trytophane, 6 g.I" agar, pH
5,8.

S0 dd 1. Quy trinh chuyén gen vao cay lia nhd stng ban gen
Budc N&i dung thuc hién Anh minh hoa

1 Chu&n bi mé seo

Froes TRk
sy Ayl f:-u- ﬁ}g
| G el

.:n"'" '-'i'-' 2

——

2 Tach chiét ADN plasmid pWG1515-GUSA-hpt

3 DNA dudc tdm trén cac hat vi dan bang vang (Au)

4 | Ban gen bang Biolistic PDS-1000 He

5 | Chon loc va tai sinh cay chuyén gen

6 | Tric nghiém su biéu hién cla gen gus

7 Cac dong cay chuyén gen dudc chuyén ra nha kinh
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QUY TRINH CHUYEN GEN VAO LUA THONG QUA VI
KHUAN AGROBACTERIUM VA CHON DONG BANG
MANOSE PAM BAO TAO RA CAY CHUYEN GEN ,SACH¥,
KHONG CHUA GEN KHANG KHANG SINH

1. Vat liéu va phuong phap nghién curu
1.1. Vat liéu
1.1.1. Thuc vét

Phéi non clia gidng lia IR64 va phoi gia tir hat gao KDML105, M6t Bui dugc trich va
nuodi cay trén moi trudng tao mod seo.

1.1.2. Vi khuan

Dong vi khuan A. tumefaciens LBA4404 mang vector pUBB-Man va pUBC-Man dudc
dung dé chuyén nap gen.

1.2. Phuong phap nghién cuiru
1.2.1. Thiét ké vector chuia gen khang sau cry1Ab va cry1Ac vdi gen chon loc la pmi

D& tao ra cac dong lua bién déi gen khang sau bang hé théng chon loc mannose,
chung t6i da thiét k& hai vector mai:

Vector pUBB-Man (Hinh 1): dudc thiét ké bang cach dung vector pCaCar (Hoa va CS,
2003) nhung gen crt/ va psy trén vac-to nay dudc 18y ra bang enzyme gi6i han Hind Il +
BamHI va thay vao d6 1a ubiquitin promoter-cry1Ab. Dé thuc hién muc tiéu nay, ubiquitin-
cry1Ab ti vector pUBB (do Dr. Altosaar cung cép) dugdc tach ra bang enzyme gi6i han
Hind 1ll+ Spe | va doan DNA gan 2,2kb c6 mang ubiquitin promoter dudc chon. Vector
pUBB ciing dudc cat véi Spe |+ BamH | dé chon doan DNA khoang1,9kb cé6 mang gen
cry1Ab. Hai doan DNA 2,2kb va 1,9kb dudc gan déng thai vao vi tri tuong (g Hind 11l va
Bam HI trén vector pCaCar. Vac-to pUBB-Man chuyén vao t& bao c6 kha nang tiép nhan
DNA ngoai nhap (competent cell) clia A. tumefaciens chiing LBA 4404 (Hoekema va
CS.1984).

Vector pUBC-Man (Hinh 2): dudc thiét k€ bang cach dung vector pCaCar (Hoa va
CS, 2003) nhung gen crt/ va psy trén vector nay dudc 18y ra bang enzyme gi6i han Hind
Il + BamHI va thay vao dé l1a ubiquitin-cry1Ac dudc cét tir vector pUBC (do Dr. Altosaar
cung cap). Cac cong doan cat, ghép dudc thuc hién nhu trén dé tao ra vector pUBC-Man
va dugdc chuyén vao A. tumefaciens chiing LBA 4404 (Hoekema va CS.1984).
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Short CaMV35S terminator

CaMV35S PolyA Xhol SSU transit peptide
Xhol canass O sy 355 EcoRl T-Boder (right)
T-Boder (left PMI oy | 108
#::I
pCaCar

promoter
CrylA(b)

Ubiquitin m‘ r\ Gt1- PSY- 355-Curl

CaMV35S PolyA
Kpnl

CaMV35S promoter BamHI Xhol

EcoRI
T-Boder (right)
nos

:l

Hinh 1. So d6 vector pUBB-Man

Short CaMV35S terminat tor

T-Boder (left) PMI Xhol | Ubiquitin pro | CrylA(b) gene

Xol - Xbol |y

pUBB-Man

CaMVass PolyA Xhol SSU transit peptide
CaMV35s Gt1 psy 35S EcoRI T-Boder (right)
Xhol
T-Boder (left) PMI Ctl hor | MO8
pCaCar

promoter
CrylA(c)

Ubiquitin m‘ r\ Gt1- PSY- 35S-Ctrl

CaMV35S PolyA

Kpnl
CaMV35S promoter BamHI Xhol
T-Boder (lef) - Xol | Ubiquitinpro| Cryla(e) gene T-Boder (right)

pUBC-Man

] ] Hinh 2. So d6 vector pUBC-Man

1.2.2. Chuéan bj vi khudn

Vi khudn A. tumefaciens, tir 6ng tén trlf trong glycerol 50%, dudc nudi cdy trén moi
truong AB (Chilton va CS. 1974). Tung khuan lac mét cla vi khudn dudc chuyén nubi
trong moi trudng YEP (An va CS. 1988) c6 hygromycin 50mg/I va nudi 28 - 30 gid, & 28°C.
Dung dich vi khudn nay dudc li tam trong 15 phat (2800 vong/phat). Vi khuén thu dugdc
pha loang trong 10ml dung dich PIM2 chi{ta 100mM acetosyringone va 0 & 29°C trong 14
-16 gid v6i téc do 1Ac 200rpm (dat mat s6 ODgy, : 1,6-1,9), bd sung 200mM acetosyringon
tru6c khi chiing 1én mo seo va phoi non.

1.2.3. Nuéi cdy

Phéi non: Phéi non ctia hat lta dudc tach dudi kinh soi ndi, dat Ién méi trudng lay
nhiém Agrobacterium tumefaciens (cocultivation medium) MSGAs véi bé méat cla thuan
(scutellum) huéng Ién trén.

Hat gao: Cac hat gao sau khi béc vé va hat IGa tir bong lta 2 tuan sau trd dudc khit
tring bang dung dich Sodium hypochloride 2% trong 30 phut (2 1an), sau d6 ria lai nhiéu
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Ian v6i nuGc cat vé trung. Cac hat gao sau khi khir tring dugc nudi cdy trén maéi trudng tao
md seo MSCI. Sau 3 tuan, cac mé seo cb kha nang sinh phdi dugc tach nhd khoang 1 -
2mm va chuyén sang méi trudng tién lay nhiém MSCI va gilr & 28°C khdang 4 - 5 ngay roi
chuyén sang moi trudng MSGAs.

M6i phéi non va mé seo trén méi trudng MSGAs dudc chling v6i 10ul dung dich vi
khuan A. tumefaciens, G 2 - 3 ngay trong t6i 6 24 - 25°C. Sau 3 ngay, cac phdi non va mo
seo dudc chuyén sang méi trudng chon loc.

Céc cong thiic moi trudng nudi cdy nhu & Bang 1.

Bang 1. Thanh phan cac moi trudng nudi cay

Mébi trudng Thanh phan
AB (Chilton va | 3 9" K:HPO, 191" Na;HPO,, 1g.I" NH,CI, 039" MgSO,.7H,0, ~ 0,150.I"
KCI, 0.01g.I" CaCl,, 0,0025 g.I" FeSO,.7H,0, 5g.I" glucose, 15 g.I'" agar,
ctv. 1974)
pH7,2.
LB 10 g.I'" trypton, 10 g.I"'yeast extract, 5 g.I" NaCl, pH7,0
YEP 10g.I" trypton, 5g.I" yeast extract, 10 g.I"" NaCl, 18 g.I" agar, pH7,0
(An 1988)
1 g.I" NH,CI, 0,3 g.I" MgSO,.7H,0, 0,15 g.I' KCI, 0.01 g.I"" CaCl,, 0,0025 g.I
PIM2 ' FeSO,.7H,0, 10 g.I" glucose, 14,64 g.I" MES, 0,28 g.I'" Na,HPO,, 0,27 g.I"
NaH,POQ,, 20 mg.I"" acetosyringon, pH5,6.
Mudi va vitamin N6, 30 g.I"" sucrose, 2 mg.I" 2,4-D, 1 g.I"" casein hydrolysate,
N6CI 1
6 g.I" agar, pH 5,8.
Mudi va vitamin MS, 30 g.I"" sucrose, 2 mg.I"" 2,4-D, 50 mg.I" trytophane, 6
MSCI 1
g.I agar, pH 5,8.
N6Gas Mudi va vitamin N6, 20 g.I" sucrose, 2mg.I"" 2,4-D, 1 g.I"" casemino acid, 10
g.I" glucose, 3 g.I" gelrite, 20 mg.I"" acetosyringon, pH 5,8.
MSGAs Mudi va vitamin MS, 20 g.I" sucrose, 2 mg.I" 2,4-D, 1 g.I"" casemino acid, 10
g.I" glucose, 3 g.I"" gelrite, 20 mg.I"" acetosyringon, pH 5,8.
NBO 5 Mudi va vitamin N6, 10 g.I" glucose, 60 g.I" maltose, 0,1 g.I"" myo-inositol,
' 0,5 mg.I'"" BAP, 1 mg.I"" NAA, 0,5 mg.I"" 2,4-D, 6 g.I"" agar, pH 5,8.
NGP Mudi va vitamin N6, 30 g.I"" sucrose, 30 g.I"" sorbitol, 1,0 gI" myo-inositol, 0,5
mg.I" BAP, 2 mg.I'" 2,4-D, 3 g.I"" gelrite, pH 5,8.
N6Se Mudi va vitamin N6, 30 g.I"" sucrose, 1 g.I" casamino acid, 2 mg.I"" 2,4-D, 1
mg.I"Kin, 3 g.I"" gelrite, pH 5,8.
MSSe Mudi va vitamin MS, 30 g.I" sucrose, 1 g.I"" casamino acid, 2 mg.I" 2,4-D, 1
mg.I"Kin, 3 g.I"" gelrite, pH 5,8.
Mudi va vitamin N6, 20 g.I"1 sucrose, 2,5 mg.I"" Kinetin, 0,5 mg.I"" NAA, 6 g.I
N6Re
1 agarose, pH5,8
MSRe Mudi va vitamin MS, 20 g.I'1 sucrose, 30 g.I"1sorbitol, 2 mg.I" BAP, 0.5 mg.I"'
NAA, 6 g.I" agarose, pH5,8
Mudi va vitamin MS, 30 g.I"" sucrose, 50 mg.I" trytophane, 6 g.I"" agar, pH
MSR 58

1.2.4. Chon loc va tdi sinh cdy chuyén gen

Chon loc dudc tién hanh cach nhau méi hai tuan trén méi trudng MS (Murashige va
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Skoog, 1962) c6 chla 30g/l sucrose va 25g/l mannose (D(+)-mannose 99+%, Heros
Organics, Geel, Belgium) & vong chon loc th{r nhat, 15g/l sucrose va 25g/l mannose &
vong chon loc th(r hai va 5g/l sucrose cdng véi 35g/l mannose G vong chon loc thit ba.
Céac dong khang nay dudc gilr trong phong nubi cay c6 cuong dé anh sang 2500 lux, d6
dm 70%, nhiét d6 28°°, 16 gid chi€u sang/ngdy. Cay tai sinh dudc chuyén sang moi
trudng tao ré MSR. Cac cay khang mannose dudc kiém tra lai bing xét nghiém
chlorophenol red (CR) (Hoa va Bong, 2003) trudc khi chuyén tréng ra dat. Cay con sau do6
dudc chuyén tréng nha kinh cho cac phan tich tiép theo.

1.2.5. Trich DNA va phan tich Southern

DNA dugc trich tir 14 theo phuong phap clia McCouch va CS (1988). 10 micrograms
DNA dudc cét doan v6i EcoRI va BamHI (hai diém cat) d& xac dinh su hién dién cla gen
cry1Ab d6i v6i dong lia chuyén nap bang vector pUBB-Man va cat doan véi Kpnl (1 diém
cat) dé xac dinh s6 copy. Tuong tu DNA clla cac dong lia chuyén nap bang vector pUBC-
Man dudc cat doan véi EcoRl va BamH| hoc Xhol (2 diém cat) dé xac dinh su hién dién
clia gen cry1Ac va cat véi Kpnl (1 diém cat) dé xac dinh s6 copy. DNA cat doan dudc chay
dién di qua 0.8% agarose gel truSc khi chuyén bang mao dan va cé dinh trén mang nyléng
(Hybond-N+, Amersham). Gen cry1Ab va cry1Ac dudc danh dau bang DIG (Boeheringer,
Rotkreuz, Switzerl) dudc dung lam mau do lai (probe). Lai, r(fa, phat hién va xac dinh gen
dudc thuc hién theo phuong phap ctia Wiinn va CS (1996).

1.2.6. Phén tich su phén ly cuda cdc dong Iua bién déi gen

Hat tu thu T1 ti cac cay lua bién d8i gen TO dudc nudi cdy trén méi trudng 1/2 MS +
20g/l mannose. Céac cay khang phat trién trén moi trudng sau 2 tudn dudc chuyén tréng
trén dat trong nha lugi. Mau |4 dudc 18y dé phan tich Southern.

Bang 2. Thanh phan cac dung dich ly trich DNA

Tén nhém Thanh phén Noéng do
o1 Tris-HCI pH8,0 50mM
EDTA 10mM
RNase Rnase trong nuéc 20mg/ml
G2 NaOH 200mM
SDS 1%
G3 Potassiumacetate, pH5,5 véi acetic ac. 3M
G4 NaCl, EDTA va Tris-HCI pH8,0 Tuy cong thic
GX Acetat, guadinine-HCI, EDTA, ethanol Tuy cong thiac
TE Tris-HCI pH8,0 10mM
EDTA 0,1mM
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1.2.7. Thir nghiém sinh hoc tinh khdang sdu duc thdn hai cham Scirpophaga incertulas cua
cdc dong lua bién déi gen Bt

So dd 1. Quy trinh chuyén gen vao lta théng qua vi khuan Agrobacterium va chon dong

bang manose

Budc Nbi dung thuc hién Anh minh hoa
1 Chu&n bi mé seo lua
Thiét k& vector chuyén gen pUBB-Man va pUBC-
2 Man cé mang gen pmi (phuc vu cho chon dong bang
manose)
3 Chuén bi vi khuan
4 Déng nudi cady mod seo lua véi vi khudn 3 ngay
5 Chon loc va tai sinh cay chuyén gen
Phan tich su phan ly ctia cac dong cay bién déi gen
6 bang cach cho hat ndy mam trén méi trudng cb
khang sinh chon loc
7 Lai Southern
8 Cay chuyén gen dudc trong trong nha kinh
Th& nghiém sinh hoc tinh khang sau duc than hai
9 chdm Scirpophaga incertulas clia cac dong lua bién
ddi gen Bt
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QUY TRINH CHUYEN GEN VAO LUA THONG QUA
VI KHUAN AGROBACTERIUM VA CHON DONG
KINH PIEN BANG KHANG SINH HYGROMYCIN

1. Vat liéu nghién cutu

Thuc vat: Mo seo 15- 25 ngay tudi tir hat ctia gidng lda C71 do (Vién Bao vé Thuc vat
cung cap), dudc dung lam vat liéu dé chuyén gen.

Vi khu&n: Ching/vector LBA4404/pC1300, LBA4404/pC1301 do Vién Nghién c(u
Thuéc 14, Nhat Ban cung cdp mang gen Xa21 khang bénh bac la va gen CrylA(b) khang
sau duc than do phong Cong nghé Té bao Thuc vat, Vién Cong nghé Sinh hoc thiét ké.
Vector EHA105/pC1300 do Trung tdm CAMBIA, Australia cung cap do phong Cong nghé
ADN (ing dung, Vién Cong nghé Sinh hoc thiét k& mang gen CrylA(c) khang sau duc than.
Céc vector nay déu mang gen chon loc khang hygromycin hpt.

2. Phuong phap nghién ctu
2.1. Tao cay chuyé°n gen
2.1.1. Tao mé seo

Hat lta C71 béc vd, khir tring bang cén 70° trong 1 phut, nudc giaven 60% trong 25
phut, rita ky bang nudc cét tiét tring 3 1an. Hat da kh{ tring dudc thdm kho trén gidy thdm
tiét truing va cdy 1én méi trudng tao md seo, nuéi trong t6i, & nhiét doé 25+2°C.

Bang 1. Thanh phan cac méi trudng nuéi cay dudc st dung trong nghién cu chuyén gen
thong qua A. tumefaciens G lGa

Mbi truéng Thanh phan

Tao mod seo tu phéi hat (C) | MS*; 30 g/l saccharose; 10g/l agar; 2,0 mg/l 2,4-D

Tién tai sinh (PR) MS*; 30 g/l saccharose; 10 g/l agar; 0.1 mg/l NAA; 0.2 mg/| BAP

Tai sinh cay lta (R) MS*; 30 g/l saccharose; 10 g/l agar; 0.5 mg/l NAA; 2,0 mg/l BAP

Nudi cay vi khuén (LB) 5 g/l yeast extract;10 g/l trypton; 10 g/l NaCl; pH 7.0; 16 g/l agar

Tao huyén phu vi khuan MS*; 30 g/l saccharose

(MS, MSA) MS*; 30 g/l sacchsarose; 100 uM acetosyringone

Maoi trudng cong sinh (CA) MS* ; 30 g/l saccharose; 10 g/l agar; 2,0 mg/l 2,4-D; 50 puM
acetosyringone

M6i trudng chon loc (CH) MS* ; 30 g/l saccharose; 10 g/l agar; 2,0 mg/l 2,4-D; 50 mg/I
hygromycin, 250 mg/l cefotaxime

MS’": Cac muéi khoang theo Murashige & Skoog (1962) (Murashige T + et al., 1962)
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2.1.2. Tao dich huyén phu vi khudn A. tumefaciens, nhiém mo seo va nudi céng sinh

Khu&n dudc 13y tur glycerol nuéi trong méi trudng LB 16ng (Bang 1), 1c 220v/p & 28°C
trong 12 - 14 gig.

Cay quét trén moéi trudng LB thach cé bd sung kanamycin 50mg/l, nuéi 6 29°C trong 3
ngay. L4y moét khuan lac vi khuan 1ac 220v/p, 28°C qua dém trong 100ml méi trudng LB
1dng c6 b8 sung kanamycin 50mg/l. LAy ra 4ml cho vao méi trudng LB 1dng méi, nudi 14c
ti€p 4 gid trong cling diéu kién. Ly tdm thu sinh khéi t& bao réi hoa tan vao méi trusng MS
Idng c6 bd sung acetosyringone dé tang hiéu qua chuyén gen (Hood E.E. + et al., 1993;
lan Godwin + et al.,1990).

M6 seo lta 15 - 18 ngay tudi, dudc ngadm trong dich huyén phu vi khudn c6 mat do
ODggo= 0.2 - 0.4 (1.0 ODg=3.10° t&€ bao) trong 15 phut. Sau khi thAm kho dich méi trudng
trén gidy loc khir tring, mé seo dudc nudi cong sinh véi vi khuan trong 3 ngay trén moi
trudng coéng sinh, & nhiét do6 25+2°C, trong téi.

2.1.3. Chon loc mé seo, chuyén gen va tdi sinh cdy

Sau ba ngay, mé seo dudc ngam va ria vi khuan trong méi trudng 1dng nudi mé seo
c6 b6 sung 300mg/l cefotaxime. Sau khi thdm kho trén gidy thadm, mé seo dudc cay lén
méi trudng chon loc c6 chita 50mg/l hygromycin va 250mg/l cefotaxime trong 3 - 4 tuan.
Nhiing md seo séng sét dudc cay chuyén |én mdi trudng tai sinh, dat dugi gian dén 2000
lux, 8/16 h, & nhiét do 25+2°C.

2.2. Kiém tra su'co médt cua gen chuyén

ADN dugc tach nhanh theo phuang phap cla Egnin va CS : 1, 2 g la dudc nghién ky
trong nito 16ng thanh dang bét min. Dich nghién dugc b sung 1ml Bufer A (50mM TrisHCI
pH8; 300mM NaCl; 20mM EDTA; 2% PVP; 0,1% Sodium Ascorbate; 1,5% Sarkosine;
1g9/100ml Bufer A) va gilr lanh 2 phut réi thém 1ml Phenol: Chloroform, 13c k§ sau dé dé
lanh trong da 5 phut réi ly tdm & nhiét dé 4°C, téc dd 10 000 vong/phut trong 15 phut.
Phan dich néi dugc chuyén sang 6ng khac c6 san 1 ml isopropanol, I&c nhe va gitr lanh &
-20°C trong 30 phut sau dé ly tam 10 000 vong/phut 6 4°C trong 5 phut, loai bd phan dich
ndi, rira con va lam khd ADN bang may Speed - vac.

ADN dudc hoa tan trong TE va ding lam mau dé kiém tra su cé6 mat clia gen chuyén
bang ky thuat PCR.

Ky thuat PCR dudc dung dé kiém tra su c6 mat ctia gen CrylA(c) v6i 30 chu trinh
nhiét: 95°C trong 3 phut, 95°C 1phut, 55°C 1 phuat, 72°C 1 phut, 72°C 10 phat luu gitr 4°C;
st dung cap mdi ¢ trinh tu:

5 -AGGTGCTGGGTTCGTTCTCG- 3'va 5 -CATTGTTGTTCTGTGGTGGGATTT- 3".
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EcoR {1}

Bst Xl {12816) fSacI(11)

CaMy355 promoter ™ / Kpn (1T
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¥ho | (12029) \ /éﬂam HI(22)
: Hind 111 [52]
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®ho | {10935 o
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CaMVy 35S polyh
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Kanarmycin (R}

EcoR | (2323
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“Hind 111 [4152)

pBR322 ori
pBR322 horn
LacZ
pySirep T-Border{R)
Sphl(4438)

T
Mhe | (7492}

Y
pvS1 sta

Hinh 1. So d6 vector 1300/crylA(c)

2.3. Thanghiém sinh hoc tinh khdng sdu duc than cdc dong chuyén gen

Budc N&i dung thuc hién Anh minh hoa
1 Chun bi mé seo
2 Chun bi vi khuén T [ P
) S
S’ e
3 DPéng nudi cady mé seo lta véi vi khudn 3 ngay
4 Chon loc va tai sinh cay chuyén gen
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tao cay laa chuyén gen (3)

5 Kiém tra su c6 mat cGa gen chuyén (PCR)

6 Cay chuyén gen dudc tréng ngoai nha lusi

Th{ nghiém sinh hoc tinh khang sau duc than
céac dong chuyén gen
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Tht nghiém sinh hoc tinh khang sau duc than hai chém

QUY TRINH THU NGHIEM SINH HOC TINH KHANG
SAU PUC THAN HAI CHAM SCIRPOPHAGA
INCERTULAS CUA CAC DONG LUA BIEN POI GEN Bt

1. Vat liéu
Giéng chudn khang W1263, IR 62 va chudn nhiém IR29.
Cac dong lua chuyén nap gen Bt 6 thé hé T1 va T3
Vat bat buém hoic 6ng nghiém, bong dén dién,
Léng nhua 16n d& nudi budm I8y triing. Ong nhua nhd diing tiing chau lua
Khay to 16n. Léng nhua nho dung trong thir nghiém.
Hop nhua (= 6cm) dé G triing nd, co nhd dung bat sau non.
Chau sanh (= 15cm) tréng cac dong gidng lta can thr nghiém.
Co nhé dung bat sau non
Kim miii gido dé tach ché than lua dém sau
Phan bén cho Ita thr nghiém .
2. Phuong phap trong lta va nudi sau

Cac dong lda thr nghiém dugdc trong trong chau nhua nhd dudng kinh 15cm, 3
chau/dong, cay & tudi ma 15 ngay va thd nghiém & giai doan 30 ngay sau khi cdy. Thi
nghiém dudc bé tri theo kiu khdi hoan toan ngau nhién, 3 1an 13p lai trong 3 khay tén kich
thudc 1.2 x 2.4 x 0.2m. Theo dbi khong dé cac loai sau, rdy gay hai va khong sl dung
thudc trir sdu trong vong 20 ngay trudc khi thit nghiém.

Buém sau duc than dudc bat vao budi t6i dusi bong dén dién bang 6ng nghiém.
Buém dugdc nudi cho dé triing trong 16ng nhua c6 dat sén lta 30 ngay tudi. Buém dé triing
sau 1 -2 ngay va nd sau 5 - 7 ngay. L4 c6 & triing dudc thu cho vao hdp nhua co 16t gidy
tham 0 2 ngay truc khi tring nd. Hop dung 6 tring dudc gilr & nhiét d6 phong binh
thudng.

3. Phuong phap thir nghiém dia petri
C4t doan than (7cm) cho vao dia petri c6 16t gidy loc 4m (3 Ian 14p lai cho méi dong).

Tha 5 sau méi nd vao méi dia, dan kin bang parafilm dé tranh su that thoat sau.
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Cho dia petri vao phong c6 nhiét d6 +25°C.
Tach than lua dé quan s6 sau séng, chét hodc that thoat sau 4 ngay lay nhiém.
4. Phuong phap thir nghiém toan cay

Lam sach cac chau Ita bang céach tac bd cac la gia, héo, be 1a c6 vét bénh hoac vét
ray duc.

Duy tri ddng déu 10 chéi/chau, 3 1an 13p lai cho méi dong.

M®bi chau dudc chiing véi 10 con sdu non mdi nd, 1 con/chéi va chup kin lai bang éng
nhua nho dé tranh su di chuyén cuia sau.

Chi tiéu theo déi gom:
Pém s6 choi héo do sau duc vao cac ngay : 5,10,15 va 20 sau khi tha sau. Tinh
ty 1é héo dot.
Tinh ty 1& sau séng trén méi dong vao ngay thit 25 sau chiing sau bang cach: Cat sat
gdc cay lua thir nghiém dé ché tach dém sau sdng hay nhong trén méi dong gidng.
Tim sau theo vét duc & than va sau thudng 4 trong 16ng than gan dét, tham chi léng
dot & goc ré.
Can trong luong sau ngay sau khi d&m sau s6ng clia ting dong véi 3 1an nhac lai (3
chéu).
Cap hai clia sau duc than trén cac dong trédc nghiém dudc danh gia theo thang
diém (IRRI) dua trén ty 1& choi chét nhu sau:

Bang 1. Thang diém (IRRI) danh gia cap hai clia sau duc than

Ty lé chét dot Cap Phan g
0% 0 R4t khang (RK)
1-10% 1 Khang (K)
11-20% 3 Hoi khang (HK)
21-30% 5 Hoi nhidm (HN)
31-60% 7 Nhi&m (N)
> 60% 9 R4t nhidm (RN)
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So dd 1A. Quy trinh th(r nghiém sinh hoc tinh khang sau duc than hai chdm Scipophaga
incertulas clia cac dong bién ddi gen Bt trong dia petri

Budc N&i dung thuc hién Anh minh hoa

1 Chuan bi lGa: lGa 30 ngay tudi (Cdy ma 15 ngay
tudi vao chau ¢ 15cm, 3 chau/dong
Chudn bi sau: b3t budm vao ban dém gan béng
dén dién, cho budm dé triing trén IGa 30 ngay tudi

2 | trong ldng nhua, sau nd sau 5 - 7 ngay. Thu la ¢c6
& tring cho vao hop nhua c6 16t gidy tham &m 2
ngay trudc khi triing nd.
Nhiém sau: C3t doan than IGa dai 7cm cho vao

3 | dia petri c6 16t gidy th&m &m. Tha 5 con sau mdi
nd, han kin bang parafilm

4 Nudi sau: 6 nhiét dé + 25°C trong 4 ngay

5 L&y két qua: Pém s6 sdu sbng, chét hodc that

thoat, giai doan phat trién cla sau
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Sa dd 1B. Quy trinh th nghiém sinh hoc tinh khang sau duc than hai chdm Scipophaga
incertulas clia cac dong bién ddi gen Bt trén toan than cay lua

Budc Nbi dung thuc hién Anh minh hoa

Chuan bi lga: IGa 30 ngay tudi (Cdy ma 15
ngay tudi vao chau ¢ 15cm, 3 chau/dong

Chuin bi sau: bt buém vao ban dém gan bong
dén dién, cho buém dé tring trén lGa 30 ngay tudi
2 trong 16ng nhua, sdu nd sau 5 - 7 ngay. Thu 14 ¢
& triing cho vao hép nhua cb 16t gidy tham &m 2
ngay trudc khi tring nd.

Nhiém sau: duy tri 10 chéi trén mdi chau, 3 1an
3 lap lai/dong. Tha 1 s&u mdi nd/chdi, chup kin cay
bang 16ng nhua dé tranh su di chuyén clia sau

Nudi sau: theo dbi s6 chdi héo sau 5, 10, 15 va

4

20 ngay tha sau

Lay két qua: tach than lia dém sé sau séng
5 hay nhdng/dong vao ngay thG 21, can trong

lugng sau. Panh gia cap hai theo thang diém
chuén cla IRRI
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QUY TRINH NHAN BIET VA PANH GIA CAY LUA
CHUYEN GEN

1. Phuong phap nhan biét va danh gia cay lua chuyén gen khang sau duc than
1.1. Phuong phap danh gia cay chuyé°n gen & phong thi nghiém
1.1.1. Phuong phap sinh Ii thi tinh khdang khang sinh

Céc dong cay tai sinh sau khi chuyén gen dudc nuéi gilr Ién méi trudng chon loc ¢
chita khang sinh chon loc trong vong 4 — 8 tuan. Nhiing cay s6ng s6t trén moi trudng chon
loc dugdc dua ra ngoai nha kinh dé theo ddi kha nang sinh trudng va phat trién ctia cay va
tao ngudn nguyén liéu cho cac phuong phap phan tich tiép theo

1.1.2. Phuong phdp hod sinh dé xdc dinh gen Gus

Co chat sinh mau dudgc s dung la X-gluc (5-bromo-4-chloro-3-indolyl-f,D-
gluconidase) la mét chat khéng mau. Dung cac bd phan cay lta non (14, than, ré) cit nho
thanh ting doan va ngam trong dung dich 50mM X-gluc r6i 0 & 37°C trong 24h. Khi c6
mat gen gus thi cac té bao bién nap sé c6 mau xanh dic trung, con cac té€ bao khéng cod
mang gen gus thi s& khéng chuyén mau. Do d6 mé cla cac doan cit & cay chuyén gen
déu chuyén sang mau xanh c¢d ban d3c trung. Ngudc lai mé clia cac doan cat & cay khong
chuyén gen sé khéng chuyén mau (Hinh 1)

Hinh 1. Su thé hién cQa gen
Gus clia ré cay lua chuyén
nap gen khang sau trong dung
dich X-gluc

1.1.3. Phuong phdp sinh hoc phéan tu
e Tach chiét ADN téng s6

Lda non (5 gram) clia cay chuyé&n gen va cay chua chuyén gen dudc nghién trong ni
td 16ng. Bot 14 dudc chuyén dén 6ng ependoff 50ml . Thém vao &ng 15ml dém chiét va
1ml 20% SDS. Tron déu réi G & nhiét d6 65°C trong bé 6n nhiét. Thém 5ml 5M potasium
acetate va tron déu, roi U khoang 20 phut & nhiét doé 0°C. Ly tam 30 phat véi van téc 3500
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v/p. L&y phan dich trong phia trén 6ng roéi thém vao d6 10ml isopropanol. Tron déu va ti€p
tuc U G nhiét 6 —20°C trong 30 phut. Ly tdam véi van téc 3500v/p trong 30 gidy. Phan két
tla sau khi khé dugc hoa tan trong 70ml nuéc cat. Thém vad dé 1ml RNAse va U & nhiét
doé trong 10 giay. Ly tdm lan 3 trong 10 phut. LAy phan dich & trén 6ng roi thém vao dé
75ul 3M sodium acetate va 500 pl isopropanol. Ly tam khodng 1 phat, 18y phan két tda.
R{ra két tlia bang ethanol 70%. Lam kho két tha réi lai hoa tan trong nudc cat. Kiém tra
néng dé ADN bang cach nhudm véi Ethidium bromine va dién di trén gel 0,7% agarose

e Tach chiét protein téng s6

L& lua cla cay chuyén gen va cay khéng chuyén gen dudc nghién trong nito 16ng.
Chuyén bét 14 vao 6ng ependorf sau d6 thém 300 - 400ul dung dich dém chiét. Ly tam hai
Ian (14n 1: 10 phat; 14n 2: 5 phat). Sau méi moét 1an ly tam 18y phan dich néi & trén chuyén
sang 6ng mdi. Ham luong protein téng s6 trong dich chiét dudc xac dinh bang cach sl
dung protein bicichoninic acid (BCA) véi bovine serum albumin. Hén hop hoa tan dudc do
3 budc séng 550nm.

e Téch chiét ARN téng s&

Nghién 3 gram la trong nito 16ng. Chuyén b6t 14 sang 6ng Corex 15ml. Thém 5ml dich
chiét (200mM Tris, pH9,0+ 100nM Na, EDTA+ 0,5 SDS+ 14mM BME). Loai bd Protein
bang hén hop phenol: choloroform: isomylalchohol (24:4:1). Ly tam lan 1 (5 phat, 10000
v/p, 4°C). Dung pipet hut mét lugng bd mét phan dung dich trong & phan trén va cho thém
1ml dung dich dém chiét. Ly tam (5 phat, 10000 v/p, 4°C) ly tam 1an 2, chuyén phan dich
trong & trén sang 6éng khac rbi cho thém 4ml dung dich phenol: choloroform:
isoamylalcohol (PCL). Ly tam (5 phuat, 10000 v/p, 4°C) 1an 3 va chuyén phan dich trong
phia trén sang 6ng khac. Thém 400ul dung dich LiCl (4M LiCLv6i nuéc 0.1% DEPC) va
8ml Ethanol 100%. Trén déu réi G 30 phut & nhiét d6 —70°C. Ly tam (5 phat, 10000 vi/p,
4°C) ldy phan két tla. Hoa tan két tha véi 2ml nu6c DEPC (gom 0.1%
diethylpyrocarbanate) va 2ml dung dich LiCL. U qua dém G 4°C. Ly tam (5 phat, 10000
v/p, 4°C). Rira sach két tlia bang 70% Ethanol va lam kho. Hoa tan két tla v6i 100ul nudc
DEPC va bao quan § -70°C.

Két qua
o Ky thuat PCR (Polymerase Chain Reaction)

10ng ADN mau, 5ng cho mét primer, 0.16mM dNTPs, 1 PCR Bufer (10mM Tris,
pH=8.4, 50 mM KCI va 15mM MgCl2), 1 don vi Taq polymerase. Chuadng trinh PCR dugdc
thiét k& v6i budc1 & 94°C trong 5 phat; budc 2: 94°C 30 giay; budc 3: 55°C 30 giay; bubc
4: 72°C trong1 phut. Chu ky Iap lai 35 vong.

Két qua phan tich bang PCR sé& cho ta biét su c6 mat clia gen chon loc khang
hygromicine(hph ) & vi tri 0,76kb, gen théng bao gus 4 vi tri 1,1kb.
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NT

- = e e == = 18KDb

Hinh 2. k&t qua PCR: (1-4) su thé hién clla gen Hinh 3. K&t qua lai Southern. Biéu hién cla
Gus (1,1kb) va gen hph (0,76kb) trong cay CrylA/c qua lai 1-6: cay chuyén nap gen; NT:
chuyén gen; NT: cay chua chuyén gen M: Thang Déi chiing B: BamHI; Ev: EcoRV
chuén

e Phép lai Southern (Southern blotting)

10 1 ADN, 0 qua dém véi Enzime cat han ché BamHI va EcoRV & 37°C . Sau khi
dién di trén gen agarose 0,8%, ADN dudc chuyén I&én mang Hybond-N* (Amersham) va
dudc lai v6i mau do (doan ADN 660 bp c6 chia phan t& phéng xa [2P] dCTP) vé6i thoi
gian la 12 gi& & nhiét 46 65°C trong 5x Sanline Sodium phosphate EDTA (SSPE), 5x dung
dich Denhardt va 0,5 SDS. Mang sau khi lai dugc rira 2 lan véi 2xSSPE, 0,1% SDS &
nhiét dé phong trong 10 phat. Mang lai dudc bao bang tdm nilon méng va dat trong hop
t6i vGi phim Kodak X-Omat phim & nhiét dd —70°C trong 48 gid. Két qua lai sé hién & trén
phim sau khi rlra. Bang phan (ing nay cé thé nhan biét dudc su c6 mat clia gen chuyén
crylAc thong qua su thé hién clia cac doan DNA tai cac vi tri cat dac trung bdi enzyme
gi6i han 1.8kb (v6i BamHI) va tai 9.4kb (v6i EcoRV), trong khi d6 & bang déi chiing hoan
toan khong co6 su xuat hién clia cac doan A DNd&c trung nay (Hinh 4).

e Phép lai Northern (Northern blotting)

ARN sau khi dién di trén gel chita fomaldehyd dudc chuyén mang Hybond-N*
(Amersham) va dudc lai v6i mau do nhau nhién c6 chita phan ti phong xa [*?P] dCTP) v6i
thoi gian la 12 gié & nhiét d6 56°C trong 50% formamid+ 5x Sanline Sodium phosphate
EDTA (SSPE)+ 5x dung dich Denhardt + 0,5 SDS. Mang sau khi lai dudc rira véi 1xSSC &
nhiét dé phong trong 20 phut, sau d6 rira vGi 0,2xSSC & nhiét dé 68°C. Mang lai dugc bao
bang t&m nilon mdéng va dat trong hop t6i chra phim X-quang dé lam ban phéng xa tu
chup. Két qud lai sé hién 4 trén phim sau khi r(ra.

San pham phién ma mARN cla gen CrylA/c déu thé hién & miic cao véi kich thudc
phan ti tuong Gng véi la 1.8kb.

Cac cay dudc chuyén nap vGi crylA/c thé hién cla protein d4c trung véi trong luong
phan tir 66kDa
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1 2 3 4 NT NT 1 2 3 4 5

- ‘ool aped = 66kDa

Hinh 4. Biéu hién clia CrylA/c qua két quad Hinh 5. san pham protein clia CrylA/c qua két
Northern blot 1-4: Cay chuyén nap gen, NT: qua Western blot 1-5: cay chuyén nap gen;
Déi chiing chua chuyén nap NT:d6i chiing chua chuyén nap

o Phép lai Western (Western blotting)

Protein t6ng s6 (50ug) sau khi dién di trén gel 10%polyacrylamide c6 chita sodium
doecylsufate (SDS-PAGE) dudc chuyén 1&én mang nitrocellulose (Hybond C, Amersham).
Mang lai duoc c6 dinh trong 3 gid v6i 30ml dung dich tris Bufferes cé chita 3% Bovine
Serum Albumin (BSA), Tween 20% va 5% sira. R&ta mang lai v6i TBST)Tris buffered
salinetrong 5 phat, sau d6 ngam mang lai vao khang thé cta thé — Bt qua dém & nhiét do
phong. Rra mang lai véi TBST trong 5 phut va 2 1an véi TBS. Mang lai dudc rira trong
dung dich gém: 10ml TBS vGi 2ml methanol, 0.6mg Horse radish peroxidase va 6ul 30%
H,0, .

Cac cay dudc chuyén nap véi crylA/c thé hién clia protein dac trung véi trong ludng
phan t&r 66kDa .

1.2. Thir cay chuyén gen trong nha kinh
1.2.1. Thurtinh khang séu

D3t 5 con sau non vao trong méi dia c6 chita cac mau than, 1a cla cay lia da dudc
chuyén gen ho#c c6 chita thiic an (16g agar, 53g yeast, 1.7g sorbic acid, 3.3g methyl
parabenzoate, 5.3g ascorbicacid, 0.25g streptomycinva 1.35 ml formaldehyde 10% trong
800ml nudc cat) cé bé sung thém mét luong protein (ham lugng doc 0,011 - 0,02%) dudc
chiét xuat tir than la cay lua dudc chuyén gen.

Hinh 6. K&t qua phép th(r sinh hoc déi véi
cay chuyén gen CrylA(c). T. Sau non &n
la cay chuyén nap gen; U. Sau &n 14 cay
chua chuyén nap gen.
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Sau 5 ngay an than |& hoc thic &n c6 chiia protein doc tir cay lia da duoc chuyén
gen thi sau non sé chét. Sau non biu hién mau nau trudc khi chét. S6 sau non con séng
ciing c6 trong luong co thé giam khoang 70% khong thé két nhéng. Ngudc lai sau non &n
than |4 cay chua chuyén gen van séng va phat trién binh thudng (Hinh 6).

So dé6 1. Phuong phap nhan biét cay Ita chuyén gen khang sau duc than

sinh

chon loc

Budc N&i dung thuc hién Anh minh hoa
Cay lua ban dau
- , . Chuyén cay tai sinh sang
1 Thutinh khang khang méi trudng cé khang sinh

2 Thir hda sinh

B0 phén cla céay lua
chuyén mau xanh trong
dung dich X-gluc

3 | Chuyén cay ra bau dat

Theo dbi su sinh trudng
va phét trién binh thudng
clia cay

Thir tinh khang khang
sau

Cho sau non an than la
cay lua truc tigp (a)

Sé&u non &n thurc &n c6 b6
sung protein chiét tcr 1a

(b)

Ky thuat phan tich sinh
hoc phan tir

PCR nhén biét ADN (gus,
hph, cry)

Lai Southern nhén biét
ADN (qus, hph, cry)

NT
B Ev B Ev B Ev BEv B Ev B

- — — — p—
— - - - . 9,.'?) Kb

- & & @& & & 18Kb

Lai Northern

Lai Western nhén biét
protein chuyén
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2. Phuong phap nhan biét va danh gia cay lua chuyén gen téng hop
beta-caroten

2.1. Phuong phap danh gia cay chuyén gen & phong thi nghiém
2.1.1. Phuong phdp sinh li thirtinh khang khang sinh

Cac dong cay tai sinh sau khi chuyén gen dudc nuéi gilf 1én méi truding chon loc cé
chlra khang sinh chon loc trong vong 4 — 8 tuan. Nhiing cay séng sét trén méi trudng chon
loc dudc dua ra ngoai nha kinh dé theo ddi kha nang sinh trudng va phat trién ctia cay va
tao ngudn nguyén liéu cho cac phuong phap phan tich ti€p theo

2.1.2. Phuong phdp sinh hoc phén tur
Két qua PCR: c6 thé nhan biét cac gen psy (1,033kb), Icy & vi tri 0,97kb

NT PC

FEEETRURNTERER e ~wruena-wnen & CJAN

Hinh 7. K&t qua PCR véi su thé hién clia gen Psy (a) tai 1,033 kb v Lcy (b) tai 0.97 kb trong quan
thé cay chuyén gen

Két qua lai Shouthern nhan biét gen crt1 trong cac cay chuyén gen & vi tri 3,5kb

NT PC

Hinh 8. K&t qua lai Southern véi su thé hién clia crt1
NT: cay chua chuyén nap gen (B/c). 1-12 : ADN cla cay chuyén gen. PC: vach chuan
2.2. Phuong phap danh gia cay chuyé°n gen & quy md nha luéi
2.2.1. Nhén biét bang mat thuong

Qua trinh t6ng hop beta - caroten trong hat lta dudc qui dinh bdi 3 gen la psy
(phytoene synthase), crt1 (phytoene desaturase), va Icy (lycopene cyclase).
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N6i nhii clia cay lua thudng c6 mau tréng trong (1), trong khi hat ctia cay lta da duoc
chuyén gen c6 mau vang nga. (Hinh 9, 10).

Hinh 9. Phan biét noi nhii hat lua cGia cay chuyén gen va cay lta binh thudng

1: Hat IGa binh thudng; 2,3: Hat lia chuyén gen t6ng hdp beta-caroten

Hinh 10. Giéng lta Nang Hong cho dao (Viét nam) dudc chuyén gen téng hop beta- caroten
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So d6 2. Quy trinh nhan biét cay lta chuyén gen beta-ceroten

Budc Noi dung thuc hién Anh minh hoa
Cay laa ban dau
1 Th tinh khang | Dat cay trén méi truong co chira
sinh Hygromicine
9 Chuyén cay ra | Theo déi su sinh trudng va phat
bau dat trién binh thudng cla cay
3 Nhan biét bang | No6i nhi hat lta c6 mau vang
mat thudng dac trung cla Vitamin A
PCR nhan biét ADN (gus, hph, | 033Kb
psy, lcy, ctrl) '
4 Ky thuat phan
tich phan to
Lai Southern nhan biét ADN
(gus, hph, psy, Icy, ctrl)
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