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BO TAI NGUYEN VA MOI TRUONG

BO TAINGUYEN CONG HOA XA HOI CHU NGHIA VIET NAM
VA MOI TRUONG Doc 1ap - Tu do - Hanh phiic
S6: 13/2013/TT-BTNMT Ha Ngi, ngay 21 thang 6 nam 2013
THONG TU

Quy dinh quy trinh k§ thuit va dinh mirc kinh té - k§ thuat
trong phat hién sinh vat bién doi gen bang phwong phap phan tich
dinh tinh, dinh lwgng axit deoxyribonucleic

Can cur Luat Da dang sinh hoc s6 20/2008/QH12 ngay 13 thang 01 nam 2008
cua Quodc hoi nuoc Céng hoa xa hoi chi nghia Viét Nam;

Cian ci Nghi dinh s6 69/2010/ND- CP ngay 21 thang 6 nam 2010 vé an toan
sinh hoc d6i véi sinh vat bién doi gen, mau vat di truyén va san phdm cua sinh vét
bién dbi gen;

Cin ct Nghj dinh sd 21/2013/ND-CP ngay 04 thang 3 ndam 2013 cua Chinh phu
quy dinh chirc nang, nhiém vy, quyén han va co cau té chirc cia Bo Tai nguyén va
Moi truong;

Theo dé nghi cua T(x)ng’ Cuc trudng Tong cuc Moi truong, Vu truong Vu Ké hoach
va Vu truéng Vu Phap che,

Bo truong B Tai nguyén va Moi truong ban hanh Thong tu quy dinh quy
trinh k¥ thuat va Dinh muc kinh té - k§ thuat trong phat hién sinh vat bién doi gen
bang phuong phap phan tich dinh tinh, dinh luong axit deoxyribonucleic.

QUY DPINH:

Piéu 1. Ban hanh kém theo Thong tu nay quy trinh k§ thuat va Binh mure kinh
té - k¥ thuat trong phat hién sinh vat bién doi gen bang phuong phap phan tich dinh
tinh, dinh lugng axit deoxyribonucleic.

Piéu 2. Thong tu nay co hiéu lyc thi hanh ké tir ngay 05 thang 8 ndm 2013.

Piéu 3. Bo truong, Tha trudng co quan ngang Bo, co quan thudc Chinh ph,
Chu tich Uy ban nhan dan cac tinh, thanh phé) truc thudc Trung uwong, Téng Cuc
truong Tong cuc Moi trudng, Thi truong cac don vi truc thuoe Bé Tai nguyén va
Méi truong, Giam doc S¢ Tai nguyén va Moi truong céc tinh, thanh phd truc thudc
Trung wong va td chirc, c4 nhan c6 lién quan chiu trach nhiém thi hanh Théng tu nay./.

KT. BQ TRUONG
THU TRUONG

Bui Cach Tuyén
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QUY TRINH KY THUAT VA PINH MUC KINH TE - KY THUAT
TRONG PHAT HIEN SINH VAT BIEN POI GEN BANG PHUONG PHAP
PHAN TiCH PINH TiNH, PINH LUQONG
AXIiT DEOXYRIBONUCLEIC
(Ban hanh kém theo Théng twr s6 13/2013/TT-BTNMT ngay 21 thing 6 nam 2013
cua Bo truong Bo Tai nguyén va Moi truong)

Phin 1
QUY TRINH PHAN TiCH PINH TiNH, PINH LUQONG
AXIT DEOXYRIBONUCLEIC (ADN)

‘ Qua trinh phan Fich dinh tinh, dinh luogng ADN cua sinh vat bién d6i gen bao

gom 04 budc (chi tiét xem tai Phu luc kém theo Thong tu nay):

Budc 1: Tach chiét ADN;

Budc 2: Panh gia chat luong va xac dinh ham luong ADN;

Budc 3: Phat hién va nhan dang ADN cua sinh vat bién d6i gen bang phuong
phap PCR;

Buéc 4: Pinh luong ADN ciia sinh vat bién d6i gen bang phuong phap
real-time PCR (phan img PCR tuc thoi).

1. Tach chiét ADN

Tl}eo TCVN 7606: 2007 (ISO 21571), nguyén tic co ban cﬁg vige t’f'lCh chiét ADN
bao gébm viéc gidi phong ADN ra dung dich hénq hop cac ,chét va tiép tl\mo la tinh
sach ADN ra khoi hon hop d6. Cac budce chinh dé tach chiét ADN bao gom:

- Chuén bi dung cu va hoa chat;

- Nghién mau;

- Tach chiét ADN;

- Tinh sach ADN.

C6 rat ntliéu phuong phéap dé tach chiét ADN va tiy thudc vao ngudn gde cac
loai, mau pham (dong vat, thuc vat hay V’i sinh vat) c6 nhitng phuong phéap tach
chiét phu hop Trong tép dinh murc kinh té - k¥ thuat nay 4p dung 3 p}lu’ong phép
tach ADN do61 vai cac doi tugng dong vat, thuc vat va vi sinh vat, cu thé nhu sau:

- Tach chiét ADN cua cdc mau sinh hoc ¢c6 ngué)n géc tu thuc vat dua trén
CTAB (Cetyl trimethylammonium bromide);

- Tach chiét ADN cta ciac mau sinh hoc ¢6 ngué)n géc tor dong vat dua trén
phenol/cloroform;



44 CONG BAO/S6 415 + 416/Ngay 15-7-2013

- Phuong phap chiét ADN dbi v&i nAm men va/hodc nidm soi thu duge tir thuc
pham dura trén phenol/cloroform.

2. Panh gia chit lwong va xac dinh ham lwong ADN

Chét luong, s6 lugng va tinh nguyén ven cta mau ADN anh hudng rat 16n dén
két qua cua phuong phap phan tich. Theo TCVN 7606: 2007 (ISO 21571), cac budc
chinh cta budc danh gia chit luong va xac dinh ham lugng ADN bao gdm:

- Chuén bi dung cu va hoa chat;

- bién di ADN trén gel agarose;

- X4c dinh ham luong ADN trén may quang pho;

- Phan tich xir 1y két qua.

C6 2 phuong phéap thong dung dé xac dinh ndong do ADN trong dung dich:
Phuong phap dién di va phuong phdp do ham lugng ADN bang quang pho.

3. Phat hién va nhian dang ADN ciia sinh vat bién d6i gen (dinh tinh)
thong qua phan ing chuoi trung hop (ky thuat PCR)

Phuong phap PCR thong thuong duoc sir dung dé nhan ban mot doan gen str
dung cip moi dugc thiét ké dic hiéu cho trinh tu gen nay. Trong trudng hop nay
PCR dugc su dung dé phat hién va nhan dang sinh vat bién d6i gen hay PCR
dinh tinh.

Theo TCVN 7605: 2007 (ISO 21569), cac budc chinh dé phat hién va nhan
dang sinh vat bién doi gen bang k¥ thuat PCR bao gom:

- Chuén bi dung cu va hoa chat;

- Thiét ké cac cap mdi nhan doan gen;

- Tién hanh phan tng PCR;

- Phan tich va xtr Iy két qua bang dién di trén gel agarose.

4. Pinh lwgng ADN ciia sinh vat bién d6i gen bang k¥ thuit real-time PCR
(phan wng PCR tirc thoi)

Theo tiéu chuan qudc té ISO 21570, cac budc chinh trong dinh lugng san
pham bién dbi gen bang k¥ thuat real-time PCR bao gom:

- Chuén bi dung cu va hoa chat;

- Xay dung cac dudng chuan ADN cho gen chuan (gen ndi sinh) va gen dich;
- Tién hanh phan ung real-time PCR;

- Phan tich va xtr Iy két qua.
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Phin 2
PINH MUC KINH TE - KY THUAT

Chuong I
QUY DINH CHUNG

1. Pham vi diéu chinh: Dinh mirc kinh té - k¥ thuat nay duoc ap dung dé lap,
giao ké hoach va tinh don gia san phém phuc vu 13p du toan, thanh quyét toan cac
cong trinh, dy 4n, nhiém vu lién quan dén viéc xac dinh sinh vat bién doi gen bang
phuong phép phan tich dinh tinh, dinh lugng axit deoxyribonucleic.

2. P6i twong ap dung: Dinh mirc ndy 4p dung cho cic co quan, t chic, ca nhan
c6 hoat dong lién quan dén xac dinh sinh vét bién doi gen bang phuong phap phan
tich dinh tinh, dinh luong axit deoxyribonucleic.

3. Can cwr xay dung dinh mirc

Pinh muc dugc xay dung can cu theo:

- Nghi dinh s6 204/2004/ND-CP ngay 14 thang 12 nim 2004 ctiia Chinh phu vé
ché do tién luong dbi voi can bod cong chuc, vién chuce va lyc luong vii trang;

- Thong tu s6 06/2005/TT-BLDTBXH ngay 05 thang 01 nim 2005 ctiia B6 Lao
dong - Thuong binh va X3 hoi huéng dan phuwong phap xiy dung dinh mirc lao
dong trong cac cong ty nha nudc theo Nghi dinh s6 206/2004/ND-CP ngay 14
thang 12 ndm 2004 cua Chinh phu;

- Quyét dinh s6 32/2008/QD-BTC ngay 29 thang 5 nam 2008 cta B trudong
Bo6 Tai chinh vé viéc ban hanh ché d6 quan ly, tinh hao mon tai san ¢d dinh trong
co quan nha nude, don vi su nghiép cong lap va cac td chirc co st dung ngan sach
nha nudc.

4. Pinh mtrc thanh phan

Pinh murc kinh té - k¥ thuat trong phat hién sinh vat bién d6i gen bang phuong
phap phan tich dinh tinh, dinh luong ADN bao gém cac dinh mirc thanh phan sau:

4.1. Dinh mirc lao dong cong nghé

Pinh mutc lao dong cong ngh¢ (sau day goi la dinh muc lao dong) 1a thoi gian
lao dong can thiét dé san xuét ra mot san pham.

Nbi dung ctia dinh murc lao dong cong nghé bao gdom:

a) Noi1 dung cong viéc: bao gém cac thao tac co ban thuc hién cac budc cong
viéc cho hoat dong phat hién sinh vat bién d6i gen bang phuong phap phan tich
dinh tinh, dinh luong ADN;
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b) Pinh bién: sé luong va cip bac ky thuat timg budc cong viéc;

¢) Dinh mtc: thfyi gian lao dong dé san Xuat ra san pham. Pon vi tinh 13 cong
nhom/don vi sdn pham; ngay cong tinh bang 8 gi¢ lam viéc.

4.2. DPinh mikc vit tw va thiét bi

Pinh muc vat tu va thiét bi gé)m dinh mtrc dung cu, dinh mirc thiét bi va dinh
muc vat liéu:

a) Pjnh muc dung cu: 1a thoi gian st dung dung cu can thiét dé san xuit ra
san pham.

Thoi han cta dung cu: xac dinh bang phuong phép thong ké, kinh nghiém; don vi
la thang.

Muc st dung cac dung cu nhd, phu dugc tinh béng 5% mirc st dung cac dung
cu chinh da duoc tinh dinh murc.

b) Pinh mitc thiét bi: 1a thoi gian st dung thiét bi can thiét dé san xuit ra
san pham.

Thoi han (nién han tinh khdu hao) cta thiét bi theo quy dinh ctia Bo Tai chinh.

¢) Pinh muc vat liéu: 1a s6 lwong vat liéu can thiét dé san xuat ra san pham.

Mure vat liéu phu, vun vit va hao hut duoc tinh bang 8% mirc vat liéu chinh da
duoc tinh dinh murc.

5. Dinh mitc nay khong quy dinh cac cong viée khio sat, thu thip méu

6. Quy dinh chir viét tit

TT Chir viét tit Noi dung viét tit

1 | Pinh mirc KT-KT Dinh murc kinh té - k§ thuat

2 |BHLD  |Bioholaodong

3 |TcvW  |TituchudnQubcgia |

4 |pvr  |Ponvith

S IKSL o IKyswbdel

6 |KS4 K¥ su bac 4

7 |aDN | Axitdeoxyribonucleic |

8 |[RNA | Axitribonucleic

9 |cTAB | Cetyltrimethylammonium bromide |

10 **** o |Phanimgchudiwinghop
(Polymerase chain reaction)

11 |Real-timePCR ~ |PhantngPCR ttcthsi |
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7. Ap dung dlnh mire: Trong qua trinh ap dung Dinh muc kmh té - k¥ thuat
nay, néu c6 vudng mac hoac phat hién bat hop 1y, d& nghi phan anh vé B Tai nguyén
va Mbi truong dé tong hop, diéu chinh kip thoi.

Chuong I1
PINH MUC KINH TE - KY THUAT TRONG PHAT HIEN SINH VAT
BIEN POI GEN BANG PHUONG PHAP PHAN TiCH PINH TINH,
PINH LUQNG AXiT DEOXYRIBONUCLEIC (ADN)

1. Pinh mirc lao dong
1.1. Ngi dung cong viéc

Phuong phap phan tich nay dua vao cac tinh chét cu thé cua trinh ty ADN dich
deé xac dinh sy c6 mat va dinh lugng ADN c6 ngudn goc tur sinh vat bién doi gen.

1.2. Pinh bién: nhom 2 lao dong gdm 1 KS1 va 1 KS4

1.3. Pinh mirc: cong nhom/mau

Bang s6 01
TT Cong viéc Mire
1 | Tach chiét ADN 0,50
2 | banh gié chat lugng va xac dinh ham lugng ADN 0,25
Phét hién va nhan dang ADN cua sinh vat bién d6i gen bang k§
3 o 0,60
_________ thuatPCR
Pinh luong ADN cila sinh vat bién d6i gen bang ky thuat
4 : 0,60
real-time PCR

2. Pinh mirc vat tw va thiét bi
2.1. Dinh mirc dung cu: Ca/mau
2.1.1. Tach chiét ADN

a) Tach chiét ADN cuia cdc mau sinh hoc ¢é nguo”h géc tie thuee vat dua trén CTAB

Bang s6 02
Thoi han Miurc
TT Danh muc dung cu DVT (thz’mg.) (ca/miu)
1 |AeBHLD cai | 9 0,80
2 |Giadédungcy, hoachat ) cai | 60 | . 0,20
| 3 |bonghotreo tuong | cai | 48 | 0,20
4 | Pdng ho hen gio cai 24 0,07
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Thoti han Mirc

TT Danh muc dung cu DVT (théng.) (ca/mju)
| 5 |Kinhbaoho | cai | 3 0,80
6| Ong dong (loai 50,100,250ml) | ong | 12 1. 0,06
7 |Hopbaoquanmau8lviti | hop | 24 | 0,40
8 |KhaydyngmaudSviti | cai | 24 | 040
9 |Hopdungdautip 10ul tigttrang | hop | 24 | 0,40
10 | Hop dung dau tip 200ul tigttrang | hop | 24 | 0,40
11 |May tron mau (vortex) | cai_ | 60 | 0,02
12 | Phichda gitmaw | cai | 24 | 0,40
13 | PIPETmanlogi2pd | cai | 36 | 0,10
14 | PIPETman logi 1Ol | caii | 36 | 0,10
15 | PIPETman loai 100pl | cai | 36 | 0,10
| 16 | PIPETman loai 1000 | cai | 36 | 0,10
17 |Batviet cai | 6 | 0,02
18 |Batvietkinh cai | 6 | 0,02
19 | S0 huong dan thi nghiém | quyen | 24 | 0,02
20 |Chay,coisa bo | 12 1 0,02
|21 |[BénneondoW | bo | a8 | 0,80
22 |Méyhatam2kw | cai | 36 | 0,05
| 23 |[Mayhatbui ,SkW caii | 36 | 0,01
| 24 | Quatthong gio4OW | cai | 12 1. 0,13
25 |QuattranlOOW cai | 60 | . 0,13

26 | bién nang kW 1,39

b) Téch chiét ADN cia cdc mdu sinh hoc ¢é nguon géc tir dong vit dua trén
phenol/cloroform

Ap dung theo quy dinh tai muc a cia 2.1.1. & trén

¢) Phirong phdp chiét ADN doi véi ndm men va/hodc nam soi thu dwoc tir thuc

pham diea trén phenol/cloroform
Bang s6 03

Thoi han Mirc
(thang) | (ca/miu)
1 |AoBHLD céi 9 0,80

TT Danh muc dung cu DVT

2 | Gia dé dung cu, hoa chat cai 60 0,40
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TT Danh muc dung cu DVT rl;ltll?; :g)n (c:;ll:]rgu)
3 |Donghotreotwong | cai | 48 | 040 |
4 |Ponghohengiy | cai | | 24 | 003 |
5 |Kinhbaoho | cai | . 3 1 040
6| Ong dong (loai 50, 100,250ml) | ong | 12 1..006 |
7 |Hopbioquanmau8lvitri | hép | 24 | 040
8 |KhaydungmaudSvitei | cai | 24 | 040
9 | Hop dyng dau tip 10pl tiéttrong | hop_| 24 | 040 |
10 | Hop dyng dau tip 200l tigt trang | hop | 24 |.040 |
(11 |Maytron mau (vortex) | cai | 60 | 002
12 |Phichdagitmaw | cai | 24 | 040 |
13 |PIPETmanlogi2pl | cai | 36 | 010
14 | PIPETman logi 10pd | cai | 36 | 010
15 | PIPETman loai 100pd | cai | 36 | 010
16 | PIPETman loai 1000pl | cai | 36 | 010
17 |Batviet | cai | 6 | 002
18 |Butvietkinh | cai | 6 | 002
19 | SO huéng dan thi nghigm | quyén | 24 | 002 |
20 |PenneondOW | bO | - 48 | 080 |
21 |Mayhatam2kW | cai | 36 | 005
22 |Mayhatbui 1,SkW cai | 36 | 001
23 |Quatthonggio4oW | cai | 12 1013 |
24 |Quattran100W | cai | 60 | 013

25 | bién nang kW 1,39
2.1.2. Pénh gid chat lrong va xdc dinh ham lirong ADN ciia sinh vdt bién doi gen
Bang s6 04

TT Danh muc dung cu DVT ];ltll?’; l:lg“'l)n (c:;ll::gu)
1 |AeBHLD ] cai | 9 . 040
2 |Banmayvitinh | ca | 72 | 0,15
3 |Ghémayvitnh | e | 2| 0,15
4 | Chuotmay tiph ] cai | 6 ... 0,15

5 | On ap (chung) 10A cai 48 0,04
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TT Danh muc dung cu DVT ];ltll?; l:lg“'l)n (c:;ll::gu)
6 |Giddedungcy hoachat | cai_ | 8 | 020
7 |Pbonghotreotuong | cai_ | 8 | 020
8 |Kinhbaoho | cai | 12 | 0,40
9 |KhaydungmaudSviwi | cai | 24 | 020
10 | Hop dung dau tip 10l tigttrang | hop | 24 0,20
11| Hop dung dau tip 200ul tiét tring | hop | 24 0,20
12 | May tronmau (vortex) | cai | 60 | 0,02
13 |PIPETmanlogi2d | cai | 36 | 0,05
14 | PIPETmanloai 100l | cai | 36 | 0,05
| 15 | PIPETman logi 100pl | cai_ | 36 | 0,05
| 16 | PIPETman logi 1000 | = cai_ | 36 | 0,05
17 |Batviet cai | 6 | 0,02
18 |Batvietkinh cai | 6 | 0,02
19 | S0 huong dan thi nghigm | quyén | 24 | 0,02
| 20 [Lovisong 0,5kW | cai_ | 36 | 0,02
| 21 |PénneondOW .o | 48 040
22 |Méyhatam2kw cai_ | 36 | 0,02
| 23 |Mayhatbui 1,5kW cai_ | 36 | 0,01
| 24 | Quatthonggio4OW | cai | 12 | 0,06
25 |Quattran 100W cai_ | 60 | 0,06
26 | bién nang kW 0,75
2.1.3. Phat hién va nhdan dang ADN cua sinh vat bién doi gen bcfng ky thudt PCR
Bang s6 05
TT Danh muc dung cu DVT ];ltll?’; ;lg)n (c:;llﬁ’gu)
______ I _|AoBHLD | e | 9 | 096
2 |Dépditrongphong | doi | 6 | 0,96 |
3 |Banmayvitinh | cai | 2 | 0,09 |
4 |Ghemayvitinh | cai | 2] 0,09 |
5 | Chugtmaytinh | cai | 6 | 0,09 |
6 |Onap(chung)10A | cai | 448 | 0,02 |
7 | Gia dé dung cu, hoa chat cai 60 0,24
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TT Danh muc dung cu DVT ];ltll?’; l:lg“'l)n (czll\;Il:?clu)
______ § |Kinhbaoho | e | 3 | 096 |
9 |Hopbaoquanmau8lviti | hop | 24 | 048 |
_____ 10 |HopdyngdautiplOpl | hop | 24 | 048
_____ 11 |Hopdyngdautip200ul | hop | 24 | 048
_____ 12 |Maytinhtay | cai | 24 | 003
_____ 13 |Phichddgitmaw | cai | 24 | 048
_____ 14 |PIPETmanlogi2ul | ca | 36 | 020 |
_____ 15 |PIPETmanloai 1OW | cal | 36 | 012 |
_____ 16 | PIPETman loai 100 | cai | 36 | 012 |
_____ 17 | PIPETman loai 1000pd | cai | 36 | 012 |
_____ 1§ |Batviet | cd | 6 | 003 |
_____ 19 |Batvietkinh | cai | 6 | 003 |
20 |Sothinghiém | quyen | a8 | 0,03 |
21 | May tron mau (vortex) 0,1kW | cai_ | 60 | 0,03 |
22 |DBenneondOW | bo | 8 0,96
23 |Mayhatam2kw | cai | 36 | 0,06
24 |MayhatbuiI,5kW ) cai | 36 | 0,01 |
25 |Quatthonggio4OW | cai | 12 | 0,16 |
26 |Quattranl00W | cai | 60 | 0,16 |
27 | Pién nang kW 1,67
2.1.4. Dinh lwong ADN ciia sinh vit bién déi gen bang ky thudt phdn ing
real-time PCR
Bang s6 06
TT Danh muc dung cu pyr | Thoihan | Mic
(thang) | (ca/mau)
1 |AeBHLD ] caii | O 1. 0,96
2 |Dépditrongphong ] 4o | 6 .. 0.9
| 3 |Bammdyvitinh ] cai_ | . 2 018
4 |Ghemayvitinh | cai | 2 0,18
5 |Chugtmaytiph ) cai | 6 | 0,18
6 |Ondp(chung) 10A | cii | . 48] 0,05
7 | Dong ho treo tudng cai 48 0,24
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Thoi han Miurc

TT Danh muc dung cu DVT (thz’lng.) (ca/miu)
8 |Hopbioquanmau | hop | 24 | 048
9 |Ongdomaoquandelytam | hop | 36| 0,10
| 10 | Hop dung tip 10ul tigt trang | hop | 24 | 048
11 | Hop dung tip 200pl tigt trang | hop | 24 | 048
|12 | My tron mau (vortex) 0,1IkW | cai_ | 2 0,03
13 |PIPETmanlogi2ul | cai | 36 | 0,12
14 |PIPETmanloai 10pl | cai | 36 | 0,12
15 | PIPETman loai 100 | cai | 36 | 0,12
16 | PIPETman loai 1000pI | cai | 36 | 0,12
17 |Batviet ] cai | 6 | 0,03
18 |Batvietkinh ] cai | 6 | 0,03
19 |Sothinghiém | quyen | 48 | 0,03
| 20 |bénneondoW | bo | . 48 | 0,96
21 |Mayhatam2kwW ] cai | 36 | 0,06
| 22 |Mayhatbui IL5SkW cai_ | 36 | 0,01
23 | Quatthénggio40W | cai | 12 | 0,16
24 |QuattranlOOW ] cai | 60 | 0,16
25 | bién ning kW 1,67

2.2. Pinh mirc thiét bi: Ca/miu
2.2.1. Tach chiét ADN

Bang s6 07
TT Danh muc thiét bi pyr | Cong| Mic
: ’ suat | (ca/mau)
N T'f'lch chiét ADN cac mau sinh hoc c6 ngudn
__________ goc tu thye vatdpya trén CTAB | | |
1 |Pieuhoanhigtdo | cai | 2,20 | 0,13 |
2 |Noihapdyngew | ocai | 2,00 | 002 |
3 |Tahatdge | cai | 1,00 | | 0,40 |
4 |Tulanhbaoquanmau | ci | 0,10 | 040 |
5 |Maylytam | cai | 030 | 0,03
6 |Canphantich | cai | 001 | | 0,03
7 |MaydopH | cai | 002 ] | 0,03
8 | Binh chira nito long cai 0,40
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TT Danh muc thiét bi pyr | Cong |  Mic

: : suat | (ca/mau)
9 |Mayunhige | cdi | 0,10 | 0,40 |
__________ bignnang kW ] | 68

Tach chiét ADN cac mau sinh hoc ¢o ngué)n Theo quy

b X v xa ~ . dinh tai

goc tur dong vat dua trén phenol/cloroform .
S e N O myc a trén

. Tach chiét ADNvd(A)i v6i ndm men, ndm soi thu
__________ dugc tu thye pham dya trén phenol/cloroform | | | |
1 _|Pieuhoanhigtds | cai | 2,20 | 0,13 |
2 |Noihapdyngew | cai | 200 | 003 |
3 |Tohatdoe | cai | 1,00 | | 0,40 |
4 |Talanhbioquanmau | cai | 0,10 | 040 |
5 |Maylytam | cai | 030 | 0,03 |
6 |Canphantich | cai | 001 | | 0,03 |
7 |MaydopH | ocai | 002 ] | 0,03
8 |Binhchuanitolong | oca | | 040 |
9 |Mayanhige | cai | 0,10 | | 0,40 |
10 |Maynghienbi | cdi | 010 | 003 |
11 | Dién nang kW 7,05

2.2.2. Panh gid chat liwong va xdc dinh ham lirong ADN ciia sinh vt bién doi gen

Bang s6 08
TT Danh muc thiét bi PVT Cong Mire
) : suat (ca/mau)

_____ I _|Maydieuhoa | cAi | 220 | 006
_____ 2 |Talanhgitmaw | ca | 010 | 020
_____ 3 |Maylytim | ca | 030 | 00l
4| May soi gel noi véimay tinh | cai | 003 | 001
_____ 5 |Bodiéndingangvinguondign | cai | 005 | 005
_____ 6 |MaydopHdeban | cai | 005 | 001
_____ 7 |Canphantich ] ca | 001 | 001
_____ 8 |Miydoquangphd | cai | 005 | 008
_____ 9 |Mayyitinh | ca | 040 | 008
10 |MayinlaserA4 | cai | | 040 | 0,01

12 | Bién nang kW 1,67
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2.2.3. Phat hi¢n va nhan dang ADN cua sinh vat bién doi gen bcfng ky thudt PCR
Bang s0 09
TT | Danh muc thiét b DVT | Congsuit |  TU¢
(ca/mau)
_____ 1 |Maydieuhoa | cai | 220 | 016 |
_____ 2 |Maylytam | ca | 030 | 003
_____ 3 |Talanhgitmau | cai | 010 | 048
_____ 4 |Canphantich | ca | 00l | 003 |
_____ 5 |Maysoigelndivéimaytinh | cai | 003 | 012
_____ 6 |Maynhangen(PCR) | ci | 030 | 006 |
_____ 7 |Bodiéndingangvanguondién | cai | 005 | 012
_____ § [Mayvitinh | ca | 040 | 009
_____ 9 |MayinlaserA4 | ca | 040 | 001
11 | Bién nang kW 4,06
2.2.4. Dinh lwong ADN ciia sinh vit bién déi gen bang kj thudt real-time PCR
Bang s 10
TT Danh muc thiét bi DVT | Congsuit | U¢
(ca/mau)
1 _|Pieuhoanhigtds | cai | 220 | 0,16 |
2 |Mayreal-timePCR | cai | 045 | 0,18 |
3 |Talanhbaoquanmau | cai | 0,10 | 048 |
4 |Maylytm ] cai | 030 | 0,03 |
5| T gitt mau dong lanh (:20°C) | cai | 015 | 048 |
6 |Mayvitinh ] cai | 040 | 0,18 |
7 |MayinlaserAd | cai | 040 | 0,02 |
8 |Mayphotocopy | cai | 1,50 | 0,05
9 | Dién nang kW 6,40
2.3. Pinh mirc vit ligu: Tinh cho 1 mdu
2.3.1. Tach chiét ADN
a) Tach chiét ADN cac mau sinh hoc c6 ngudn gdc tir thyc vat dua trén CTAB
Bang s6 11
TT Danh muc vit liéu bVT Mirc
_____ I |Nitoléng At 050
2 | CTAB (500g/10) lo 0,001
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TT Danh muc vat liéu bVT Mirc
3 |RNase(2Smg) lo . |..002 |
4 | NaEDTA (500g/lo) | lo . |.0002 |
5| Tms-CI(500g/h9) lo . 0,0002
6 |Cloroform ] it | 000
T |2-isopropanol ] lit ] 0,0015
8 |Nubccatkhiwionvotrang | it | 002 |
.9 | Proteinase K 25mg) | lo 1005 |
10| Alpha amylase (100mg) | lo . |.0005 |
1l |Ethanol | it | 000
12 Nt kg ] 0,001
13 JHasr. lit | 0005
14 |NoOH | kg | 0001
15 | OngFalcon 50ml 25 ong/tai) | i | 020
16 | OngFalcon 15ml (S0 ong/tai) | i | 004
17| Khau trang dung 1 lan (50 chiec/hop) | hép | 0,08
18 | Pau con loai 100, 200ul (1000 cai/tai) | i | 002
19 | Paucon loai 1000ul (500 cai/téi) |t | 002
20| Ong eppendorf 1,5ml (1000 cai/tai) | i | 003
21 | Ong eppendorf 2ml (1000 cai/téi) | i | 0005

22 | Hoa chat sat tring tiéu chuan lit 0,01
b) Tach chiét ADN cac miu sinh hoc c6 ngudn gbc tir dong vat dua trén

phenol/cloroform
Bang s6 12

TT Danh muc vat liéu bVT Mirc
______ | _|Nitolong e 050
.2 | Natri dodecyl sulfat (SDS) 100g | lo .. 0,025
3 |RNase(2mg) | lo .. 0,04
4 | NaEDTA(S00gMo) lo .. 0,004
0| TisClG00g/e) lo .. 0,002
L6 |Cloroform it | 00216
| Phenol LU 0,025
.8 |lIsoamylalecohol | it | 0,001 |
.9 |Nubccatkhwrionvotring | lit | 002 |

10 | Proteinase K (25mg) lo 0,16
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TT Danh muc vat liéu bVT Mirc
_____ Il | Acidaceticbang | it | 0001
_____ 12 |Ethanol At 002 |
_____ 13 |Kaliacetat | kg ] 0001
_____ 14 | OngFalcon S0ml (25 ong/tai) | i | 02
_____ 15 | OngFalcon 15ml (50 6ng/tai) | i | 004
_____ 16 | Khau trang dung 1lan (50 cai/hop) | hop | 0,08
_____ 17 | Déu con loai 100, 200pl (1000 cai/ti) | tai | 0,02
_____ 18 | Dau con loai 1000l (500 cai/tai) | tai | 0,04
_____ 19 | Ong eppendorf 1,5ml (1000 cai/tdi) | tai | 0,03
20 | Ong eppendorf2ml (1000 cai/tdi) | thi | | 0,015

21 | Hoa chét sat trung tiéu chudn lit 0,01

¢) Tach chiét ADN d6i véi ndm men va nim soi thu duogc tir thyc pham dua
trén phenol/cloroform

Bang s6 13

TT Danh muc vat li€u bVT Mire
_____ I |RNase(25mg) | o | 0004 |
_____ 2 | NaEDTA (500g/l9) | lo | 00006
_____ 3 | Trs-CI(500gMo) | o ] 00002 |
_____ 4 _|Cloroform | it | 00015
_____ 5 |Phenol . hit ] 00016 |
_____ 6 _|Isoamyl alcohol | lit | 00006
_____ 7 |Nuoccatkhwionvotrang | it | 002
_____ 8 | Natri dodecyl sulfat (SDS)100g | 1o | 0012
_____ 9 _|Acidacetic glacial | it | 0001 |
10 |Ethanol | lit | 0003 |
11 | Kaliacetat | kg ]..0001 |
12| Ong Falcon 50ml (25 ong/téi) | i | 010
13| Ong Falcon 15ml (50 ong/téi) | i | 010
14 | Khau trang dung 1 lan (50 cai/hop) | hop | 008
15| Pau con loai 100, 200l (1000 cai/tai) | tii | 003
16 | Pau con logi 1000l (500 ca/thi) | tii | 0,02
17| Ong eppendorf 1,5ml (1000 cai/tai) | 1 i | 001
18 | Ong eppendorf 2ml (1000 cai/tai) | 1 tii | 001
19 |Hatthuy tinh 100g | lo |00 |
20 | Hoa chat sat trung tiéu chuan lit 0,01
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2.3.2. Danh gid chat lwong va xdc dinh ham heong ADN ciia sinh vit bién doi gen
(tinh cho 1 mau)

Bang s6 14

TT Danh muc vat li€u bVT Mirc
_____ I | Trs-CI(1000g/ho) | lo | 002
_____ 2 | NaEDTA (500gMo) | lo | 0001
_____ 3 |HsBO;(500¢19) | lo | 0002 |
_____ 4 | Glycerol (1000ml/lg) | lo | 0005
_____ 5 | Bromophenolblue (5¢g/lo) | lo | 00005 |
_____ 6 |Nudccatkhwionvotrong | it | 1,00 |
_____ 7 | Ethidium bromide (10mg/le) | lo | 005 |
_____ 8 | Thang ADN chuan 1kb (100ul/ong) | ong | 005
_____ 9 | Agarose(100g/lo) | lo | 0005
10 |Hoéachatsattrangtiéuchuan | it | 001
At jGamgtay | hep | | 0,04 |
12| Parafilm (0,1 x 38m) | cuon | | 0,001
13| Dauconloai 10l (1000 caifti) | ot | 0,05 |
14 | Daucon loai 100, 200ul (1000 cai/tai) | tai | | 0,02 |
15 | Daucon loai 1000ul (500 cai/tai) | tai | o 0,05 |
16 |Cuvettnhya ] cai | . 5,00 ]

17 | Ong eppendorf 1,5ml (1000 cai/thi) tai 0,025

2.3.3. Phat hién va nhan dang ADN cua sinh vdt bién doi gen: tinh cho 1 mau -
st dung 5 cap mdi

Bang s6 15

TT Danh muc vat liéu bVT Mirc
_____ I | Caccdpmoi(Primers) | nucleotide | 0,005
_____ 2 | Taqpolymerase (100 units/lo) | 1o | 005
_____ 3 |dNTPs 100 mM, Iml/lo | 1o | 0005
_____ 4 | Ethidium bromide (10mg/lo) | 1o | 0,10
_____ 5 |TsCl(500gho) | ~dlo | 008
_____ 6 |EDTA(00glo) | o | 0002
_____ 7 | Glycerol (1000ml/l) | o | 00005
_____ 8 | Bromophenolblue (5¢/lo) | lo | 00005

9 | Nuéc cat khir ion vo tring lit 1,50
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TT Danh muc vit liéu bVvT Mirc
10 | Agarose (100g/lo) | lo | 0,01
11| Thang ADN chuan 1 kb (100ul/ong) | éng | 01
12| Hoachatsit tring tiéuchuan | it 005
13 |Gangtay(50doihop) | hop | | 0,08
14 |Khautrang (50cai/hgp) | hép | 0,08
15| Pauconloai 10l (1000 caiftdi) | thi 0,05
16| Pau con loai 1001, 200ul (1000 cai/tai) | thi 0,04
17 _|Ong PCRO,5ml (1000 caiftai) | thi 0,05

18 | Ong eppendorf 1,5ml (1000 cai/tai) tai 0,01

2.3.4. Binh lvong ADN cua sinh vdt bién doi gen: tinh cho 1 mau
Bang s6 16

TT Danh muc vat liéu bVT Mirc
1| Céccap moi nucleotide | nucleotide | 0,005

) Céf: trinh tu nucleotide dic hiéu chudi dugc danh dau| trinh t}g: 0,005
. |huynhquang nucleotide | "~
3 |[NuSccatkhwionvotrang | it ]0005

LightCycle@ Tagman Master CAT.No 04535286001

4 | (bao gom: FastStart Taq ADN Polymeras,e, dém phan kit 0,17
_________ ung, MgClI2 va dNTP (dung dUTP thay thé dTTP) | | |
5| LightCycle® Uracil N-glycosylase (toiww) | kit | 0,02 ]
6 | Paucon loai 10ul (1000 caifta) | thi | 0,02 ]
7| Pau con loai 100, 200u1 (1000 cai/tai) | thi | 0,02 |
8 | Ong eppendorfloai 1,5ml (500 cai/téi) | ti | 0,02
9 | Ong mao quan cho phan émg real-time PCR (96 ong/hdp) |  hop | 0,18
10 | Hoa chat sat trung tiéu chuan | lit ] 0,10 |
11 |Gangtay (dung1lan) hop | 0,06
12 | GiayA4 ram | 0,02
13 Myein hop 10,004

14 | Muc photocopy hop 0,008
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Phu luc
QUY TRINH KY THUAT PHAN TiCH PINH TiNH,
DPINH LUQNG AXIT DEOXYRIBONUCLEIC
(Ban hanh kém theo Théng twr sé 13/2013/TT-BTNMT ngay 21 thing 6 nam 2013
cua Bo truwong Bo Tai nguyén va Moi truong)

1. Téch chiét ADN

DPoi vé6i dong vat, thuc vat va vi sinh vat thi phuong phap tach chiét ADN duoc
ap dung theo cac phuong phap khac nhau, nhu sau:

a) Phwong phdp chiét ADN cdc mau sinh hoc ¢6 nguon goc tir thire vt dira
trén CTAB

Phu’O’ng phéap nay sir dung dé chiét ADN tir thuc vat va cac loai chat nén co
ngudén goc tir thuc vat, do co6 kha ning loai bo cac hop chat polysacarit va
polyphenol vén c6 anh huong dén chat lugng ADN. Phuong phap nay ciing c6 thé
dung cho céc loai chat nén khac.

Céc budc tién hanh co ban:

- Nghién miu thir thanh dang bot min bang cdi chay st trong nito 16ng;

- Phan giai mau béng nhiét véi su c6 mat cua CTAB, tuy thudc vao loai chat
nén, can bo sung thém cac enzyme khac vao dém chiét nhu alpha amylaza dé thuy
phan tinh bdt, enzyme proteinaza-K dé loai trir protein va enzyme Ribonucleaza dé
phan giai RNA;

- Loai bo cac tap chat nhu cac polysacarit va cc protein bang cloroform;

- Két tia cac ADN bai isopropanol va rira bing ethanol.

b) Phwong phdp chiét ADN tir cdc mdu sinh hoc ¢é nguén goc tir dong vit dira
trén phenol/cloroform

Phuong phap nay co6 thé dung dé chiét ADN ra khoi cac loai chit nén khéc
nhau. Phenol thuong rat thich hgp dé€ bién tinh cac protein va phd huy cac enzyme
nucleaza.

Céc budc tién hanh co ban:

- Nghién miu thir thanh dang bot min bang cdi chay st trong nito 16ng;

- Phan hily mau dudi su c6 mit cta natri dodecyl sulfat va ham luong EDTA cao;
tuy thudc vao loai chat nén can bd sung thém enzyme proteinaza-K dé loai trur
protein va enzyme Rnaza d€ phan giai RNA;

- Loai bo cic tap chat nhu cac phan tir va md, cac chat polysacarit, cc protein
va cac nuleaza bang phenol va cloroform,;

- Két tha ADN cudi cung bdi isopropanol va rira bang ethanol loai trir cac
muoi va cloroform con du.
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¢) Phuwong phdp chiét ADN déi véi cdc mau sinh hoc ¢6 nguon goc tir vi sinh
vdt dwa trén phenol/cloroform

Phuong phap nay mo ta quy trinh chiét va tinh sach ADN dat chat luong dung
cho phan Umg PCR tur nidm men hodc nam sgi, hodc céc qu?m thé vi khuan dugc
phan 1ap. Phuong phép nay ciing thich hop d6i véi viée truy nguyén ADN tir cac
sinh vét bién ddi gen trong céc loai chat nén phtc hop cao.

Viéc phan 1ap vi khuan ra khoi chat nén, nudi cdy vi khuan tang thu sinh khoi
t& bao, sau d6 tach chiét ADN tong so tir vi khuan phan 1ap s& cho két qua tin ciy nhat.

Céc budc tién hanh co ban:

- Céc vi khuin, nAm men hodc nim soi bi pha v& va ADN duoc tach chiét
dong thoi bang cach nghién trong hdn hop Tris-phenol-cloroform-EDTA-SDS véi
tdc d6 cao trong sy c6 madt cua cac hat thuy tinh;

- B6i v6i phan tmg PCR dinh luong cin G mau v6i Rnaza dé phan giai RNA;

- Két tia ADN bing ethanol.

2. Danh gi4 chat lugng va xic dinh ham lugng ADN

Hai phuong phép thong dung dé xac dinh nong d6 ADN trong dung dich:

Phwong phap dién di

ADN duoc phan tach bang phuong phap dién di trén khuon gel agarose dua
trén dién tich va phan tur luong ctia chinh n6. Sau khi dién di, ban gel dugc nhudém
bang dung dich Ethidium bromide (EtBr), EtBr s& lién két vao cac phan tir ADN va
khi duoc kich thich bang anh sang UV s& phat huynh quang da cam. Do lugng
huynh quang ty 18 v&i lugng ADN tong s6, nén so lugng ADN c¢6 trong miu c6 thé
duoc udce tinh bang cach so sanh huynh quang duoc tao ra béi mau chua biét voi
mot day dinh luong chuan.

Do ham lwong ADN bang quang phé

Céc acid nucleic trong dung dich s& hip thy anh sang tia cuc tim (UV) trong
dai tir 210nm dén 300nm v&i @6 hap thu cuc dai & 260nm. Vi cic ADN va RNA va
cac nucleotide cung c6 do hép thu cuc dai & 260nm, nén ADN khong thé xac dinh
bang may do quang pho trong ving cuc tim khi dung dich bi nhiém nucleotide va
RNA. Do vay RNA can duogc loai bé bang phuong phap thuy phan véi enzyme
RNase. Cac nucleotide va oligonucleotide thu dugc tir thuy phan RNA cling can
duoc loai bd, néu khong loai bo s& dan dén danh gia thira ham lugng ADN cua
mau thir. Ngoai ra ADN xoian kép hap thu anh sang UV it hon ADN xoin don nén
can luu y dén h¢ so hap thu khi tinh todn nong do.

Viéc chuan mdy do quang pho can dugc thue hién dinh ky bang cach do ndng
dd cua cac dung dich ADN d6i chung.
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3. Phat hién va nhian dang ADN ciia sinh vat bién d6i gen (dinh tinh)
thong qua phan ng chudi trung hop (kj thuit PCR)

Nguyén tic chung

Phuong phap PCR duya trén nguyén tic bat cap dac hi¢u cua cac doan ADN c6
trinh tu bd sung va phan ung kéo dai doan trinh tuy moéi nhd enzym Tag ADN
polymerase dé khuéch dai theo ham mii cdc doan ADN dich 1én hang triéu lan.
PCR dugc xem nhu 1a mét ban dich don gian héa cua qua trinh sao ma ADN ma
qua trinh nay xuét hién trong sudt thoi ky phan chia té bao. PCR bao gém 3 budc
chinh: bién tinh doan ADN, gin mdi oligonucleotide tong hop, kéo dai mdi boi
ADN polymerase. Chu ky gom 3 budc nay duoc lap di ldp lai nhiéu lan, mdi lan
lam tang gip d6i sé luong san pham ban dau. Su khuéch dai nay duoc tinh theo
cong thie x(1+E)" véi x 13 s6 lugng mau ban dau, E 13 hiéu sudt cta qué trinh
khuéch dai, n 13 chu ky cua phan tng PCR. Sau mdt vai chu ky, san pham tao
thanh dugc tinh bang kich thudc gitra hai dau cudi 5° ctiia hai doan moi.

Céac phuong phép phat hién va nhan dang ADN cua sinh vat bién doi gen bang
k¥ thuat PCR bao gdm céc phuong phap nhu sau:

Phwong phap dac hiéu taxon - dich

Taxon la cép phan loai, don vi phan loai. Taxon dich la don vi phan loai cua
sinh vat bién ddi gen. Pay 1a phuong phap thong thuong dé phat hién trinh tw ADN
trong mot taxon dich, thudong 1a mot loai nhung c6 thé 1a cip phan loai nho hon
hodc cao hon. Cac phuong phap dua vao taxon dich dé danh gia sy c6 mat, chat
lwong va s luong ADN c6 ngudn gdc tir taxon va doi khi con duge sir dung 1a don
vi chuan dé dinh lugng tuong d6i vat liéu c6 ngudn gbe bién doi gen.

Vi du trinh ty nucleotide cta gen lectin Lel dau tuong thu dugc tir Ngan hang
dir li¢u gen dugc st dung lam gen don dac hi¢u trong xac dinh dic hi€u taxon dich
dé phat hién thanh phan tir ddu tuong.

Phwong phdp sang loc PCR dé pht hi¢n ADN ciia sinh vit bién doi gen

Phuong phap sang loc PCR 1a phuong phap phat hién cac yéu to di truyén
thong thuong doi véi mot so sinh vat bién doi gen (chang han nhu gen khéi dong,
gen két thuc hoac mdt s6 y€u to di truyén dugc quan tdm khac). Phuong phép sang
loc nhanh va déng tin cay mot $6 luong 16n cac mau thir.

Phat hién sinh vat bién doi gen bang k¥ thuat PCR chu yéu dya vao cac cip
moi dac hiéu cho vung promoter va terminator. Hau hét cac trinh ty ADN chuyén
vao hé gen thuc vat duoi su dieu khién CaMV 35S promoter, chi c6 mdt vai truong
hop sir dung céc promoter biéu hién dic hiéu & phﬁn chuyén héa nhu 1é, than,
hat... hay cac promoter cam tmg. Hién nay rat nhiéu cac ciy trong bién d6i gen da
duoc cAp phép trong mang it nhit mot ban sao ciia 35S promoter va T-Nos terminator
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(phan 1ap tir gen tong hop nopaline & Agrobacterium tumefaciens). Mot gen khac
duoc s dung kha phd bién 1a gen chon loc kanamycin npfl phan lap tur
Escherichia coli transposon 5. Vi khuan Agrobacterium tumefaciens va virus kham
stp lo (Cauliflower mosaic virus) déu nam trong cac danh muc cac loai gy hai
cho thuc vat va dac bi¢t virus kham sup lo ngoai gay bénh cho sup lo con gay bénh
cho céc thanh vién khac thuoc ho Brassicceae (Cruciferae) ciing nhu ho
Resedaceae va Solanaceae. Vi thé, két qua duong tinh tir cic mau Brassicaceae,
Resedceae va Solanaceae can duge xt 1y can than. Dé phan biét giita nhiém virus
va vat liéu bién doi gen can c6 phuong phap phat hién virus.

Dbi véi dong vat bién d6i gen, thudng cac promoter sir dung co6 ngudn goc
hodc tur dong vat nhu methallothionein (MT), thymidine kinase, B-actin, amylase,
insulin, B-lactoglobulin, adiposite P2... hoac tir virus dong vat nhu Simian virus
(SV40), Rous sarcoma virus (RSV)... Tuy nhién do cac promoter c6 ngudn gdc tir
dong Vat dé gay ra nham 1an voi promoter ndi sinh cua vat chu, nén cac promoter
c6 ngudn goc tur VlI'U.S dong vat c6 thé duge sir dung dé sang loc sy c6 mit cua
ADN co6 nguon goc dong vat.

Phwong phdp nhin dang cdu triic dic thi (event specific) dé phdt hién trinh
tw gen dich ciia cdc sin pham bién déi gen

Phuong phap nay dugc st dung nham phat hién sy t6 hop cia cac trinh ty
ADN duoc dua vao hé gen vét chi, ciu triic ndy chi tim thdy trong cac dong co
nguoén gbc tir sinh vat bién d6i gen. Truong hop dé phat hién ngd
T25/"LibertyLink" khang lai thudc diét co nhd bién dbi gen trong cac nguyén liéu
tho bang cach khuéch dai ving nbi giira trinh tw ADN ¢6 ngudn gdc tir promoter
35S-CaMV va gen pat (gen khang thudc trir c6). Phuong phép niy khong phéan biét
duoc cac gibng ngd ma chi str dung dé phat hién su c6 mit caa doan gen chuyén
trong hat va cay ngo.

Kich thuéc cua doan gen dich sau khi khuéch dai bang phan tng PCR duoc
xéac dinh khi kich thuéc cta san pham PCR twong ung véi kich thuéc cua doan
ADN dich du kién. Cac san pham PCR duoc phan tich va xir Iy bang phuong phap
dién di trén gel agarose va nhudém bai ethidium bromide. Gel agarose 1,5% la thich
hop dé phan tich cac san pham ctia PCR tir 150-1000 bp. Thang ADN chuan c6 kich
thudc trong khoang 0,1-10kb dé phan biét do 16n cac doan nucleotide khéac nhau.

4. Pinh lwong ADN ciia sinh vét bién ddi gen bang ky thuit real-time PCR
Real-time PCR c6 thé dugc hiéu 1a phan tng PCR dong (kinetic PCR) ma
trong d6 s liéu phan tich duoc thu nhin théng qua phan tmg PCR, chinh vi vay
ma sy nhan ban cac gen dac hi€u va viéc phat hién cac san phém co thé duoc
két hop trong cung mot bude tién hanh thong qua viée sir dung céc loai chat
phat huyng quang trong phan tng. Cuong d6 huynh quang biéu thi néng do san
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pham PCR tao thanh. Phan ung dugc xé4c dinh sau cac diém thoi gian (hodc cac
chu ky PCR) ma trong d6 su nhan ban trinh tu dich sé dugc phat hién dau tién. Gia tri
nay dugc biéu thi véi tén goi 1a ngudng chu ky C, (cycle threshold), day chinh 1a
thoi diém ma cuong do huynh quang 16n hon gia tri huynh quang co so. Luong ADN
dich dugc nhan ban cang nhiéu thi tin hiéu phat huynh quang cang nhanh, do vay
ma gia tri C, s& cang thép.

Trong real-time PCR, ngudi ta thuong sir dung cac loai thuéc nhuém lién két
ADN soi d6i (SYBR Green) dé phat huynh quang, va cac probe hodc primer dic
hiéu chudi (trinh tw) duoc danh ddu huynh quang (TagMan PCR). Thiét bj 6n nhiét
chu ky (may PCR) dic biét duoc gin voi mot module phat hién tin hiéu huynh
quang dé theo ddi tién trinh phan tmg khi sy khuéch dai xay ra. Tin hiéu huynh
quang do dugc phan anh sd luong san pham duoc khuéceh dai trong mdi chu ky.

Trong phan tich dinh lugng ADN cua sinh vét bién d6i gen va cac san pham co
ngudn gdc bién do6i gen, can thiét phai xac dinh mot gen chuén - gen tham chiéu (1a
gen ndi sinh cua sinh vat chuyén gen) dé chuan hoéa phuong phap. Gen chuin nay
phai phu hop véi céac diéu kién: 1) trinh ty c6 tinh dac hi¢u cao; 11) c6 mdt ban sao
duy nhit trong bd gen don bdi, iii) biéu hién on dinh trong cac dong khac nhau cua
cung mdt loai. Do vdy trong real-time PCR dinh luong can c6 hai loai phan tmg
cho gen dich va cho gen tham chiéu. Pdi véi phuong phap nay thi hiéu qua nhan
ban cua cic mau chudn va cadc mau nghién ctru duoc coi 13 nhu nhau.

DPé dung duong chuan cia gen dich can tach chiét ADN tong s cia mau
chuan (1a ADN tach chiét tir vat liéu chuan dd dugc ching nhan nhu ADN cia sinh
vét bién doi gen hay ADN plasmid mang trinh tu gen dich) va mau ddi ching am
(vat lidu chuan da biét khong chira trinh tu gen dich).

Vi du: trong phan tich dinh lugng ADN tir cac san pham cé ngudn gbc tir ngd
chuyén gen Btll, dé dung duong chuan cta gen dich, ADN tong sb cia ngd
chuyén gen Btl1 (100% Bt 1a mau chuan da dugc chimg nhan hop 18) va ngd
khong chuyén gen duoc tach chiét va dinh luong. Pha lodng ADN cua Btl1 thanh
cac mau (M1-M6) mang sO ban sao bd gen don bdi khac nhau nhu sau: M1: 20000;
M2: 5000; M3: 1250; M4: 312; M5: 78; va M6: 19 (duoc biét bod gen don boi cua
ngd c6 khdi lugng 2,725 pg). Tron ADN ciia Bt11 da pha lodng voi ADN ctia ngd
khong chuyén gen dé dam bao lwong ADN ¢ mdi mau la bang nhau. Pé dung
duong chuan cua gen tham chiéu - adhl, ADN tong s cua ngd khong chuyén gen
duoc tach chiét, dinh lwgng va pha lodng thanh cac mau (S1-S6) mang sb ban sao
bd gen don bdi khac nhau nhu sau: S1: 183486; S2: 61162; S3: 20387; S4: 6796;
S5:2265; va S6: 755 (duoc biét bd gen don boi cua ngd co khdi luong 2,725 pg).
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Hi¢u chinh va tinh toan két qua

Bang céach st dung cadc mau da dugc pha loang voi nong d§ da biét dé tao ra
mot duong chuan cho ca gen chuan va gen dich. Puong chuan nay thé hién moi
quan h¢ tuyén tinh gitra gia tri C; va nong dd ADN ban dau, can ctr vao do c6 thé
xac dinh dugc nong do ADN cua cac mau nghién ctru can ctr vao gié tri C, cua cac
mau nay.

Pau tién, ta phai xay dung duoc 2 duong chuan cho gen chuan va gen dich.
Trong d6 mot cot s€ 1a nong dd ADN, va cdt con lai s€ 1a s0 ban sao ctia gen do.

Dé dinh lugng ty 1é phan trim sinh vat bién doi gen d6i vdi mot mau, can thiét
phai xac dinh dugc 2 gia tri 1a s6 ban sao cua gen dich va so ban sao ctia gen chuan.

Ty 1€ phan tram (%) sinh vat bién d6i gen (GM) trong mot mau la ty 1€ % cua
sO ban sao gen dich so véi s6 ban sao gen chuan, dugc tinh bang cong thire sau:

Ty 1¢ % sinh vat bién d6i gen = (sO ban sao cua gen dich/s0 ban sao cua
gen chuan) x 100./.



