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L&i néi dau
TCVN 13842-1:2023 hoan toan twong duwong véi ISO/TS 20224-1:2020;
TCVN 13842-1:2023 do Ban k§ thuat tiéu chudn quéc gia TCVN/TCIF13 Phuong phap phan

tich va 4y mau bién soan, Vién Tiéu chudn Chét lwong Viét Nam dé nghi, Téng cuc Tiéu chuan
Po lwdng Chét lwgng tham dinh, B Khoa hoc va Cong nghé cong bb;

Bo TCVN 13842 (ISO/TS 20224) Phén tich déu &n sinh hoc phén tir — Phat hién nguyén liéu cé
ngudn gbc tir dong vt trong thurc pham va thixc dn chan nudi bang real-time PCR gom céc tiéu

chuén sau:

TCVN 13842-1:2023 (ISO/TS 20224-1:2020), Phan 1: Phuong phép phét hién ADN cta bo;

TCVN 13842-2:2023 (ISO/TS 20224-2:2020), Phan 2: Phuong phap phét hién ADN cia ciru;

TCVN 13842-3:2023 (ISO/TS 20224-3:2020), Phan 3: Phurong phap phat hién ADN ciia lon;

TCVN 13842-4:2023 (ISO/TS 20224-4:2020), Phan 4: Phurong phap phat hién ADN cda ga;

TCVN 13842-5:2023 (ISO/TS 20224-5:2020), Phén 5: Phuong phap phét hién ADN cia dé.

Bo ISO/TS 20224 Molecular biomarker analysis — Detection of animal-derived materials in

foodstuffs and feedstuffs by real-time PCR con c6 cac phan sau:

ISO/TS 20224-6:2020, Part 6: Horse DNA detection method,

ISO/TS 20224-7:2020, Part 7: Donkey DNA detection method,

ISO/TS 20224-8:2022, Part 8: Turkey DNA detection method;

ISO/TS 20224-9:2022, Part 9: Goose DNA detection method.
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L&i gidi thiéu

Trong thwrc pham va thirc &n chan nuéi, viéc pha trén gian lan thit de doa dén thwong mai va an toan
clia cdng ddng. Viéc pha trdn c6 thé dnh hudng dén sir tuan thd cac quy tic vé ché dd an hang ngay,
s phat trién kinh té va on dinh xa hoi. Tiéu chuan nay dwa ra phuong phap phan tich phan (ng chubi
polymerase thoi gian thue (real-time PCR) dé xac dinh thit clia cac loai dong vat tir axit nucleic c6 trong
thanh phan clia thyc phdm va thic dn chin nudi.

Nguyén liéu sinh hoc c6 ngudn gbc tir ddng vat trong thue phadm va thirc an chan nudi dwoc phat hién
va xac dinh trong phong thir nghiém bing cac buéc lién tiép (hodc ddng thei) sau: chuan bi phan mau
thir/mau thir, chiét va tinh sach axit nucleic, khuéch dai PCR va dién gidi két qua. Tiéu chuén nay dua
ra hwdng dan vé viéc khuéch dai PCR va dién giai két qua, cu thé dé phat hién ADN cua bo.

Bd TCVN 13842 (ISO 20224) bao gdm cac yéu cau ky thuat mo ta céac g dung cu thé. Cac phuong
phéap phat hién ADN clia cac loai khac duoc thiét lap trong twong lai sé dwec thém vao nhu cac phan

doc lap.
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Phan tich dau &n sinh hoc phan tir -

Phat hién nguyén liéu c6 nguén géc tir dong vat trong
thwe pham va thiec dn chin nuéi bang real-time PCR -
Phan 1: Phwong phap phat hién ADN cta bd

Molecular biomarker analysis — Detection of animal-derived materials
in foodstuffs and feedstuffs by real-time PCR —
Part 1: Bovine DNA detection method

1 Pham vi ap dung

Tiéu chudn nay quy dinh phwong phap phan (ing chudi polymerase thdi gian thuc (real-ime PCR) dé
phat hién dinh tinh ADN dZc hiéu clia bo trong thuc phdm va thikc dn chan nudi. Phurong phép nay yéu
cAu chiét mdt lwong thich hop ADN c6 thé khuéch dai bang PCR tir nén mau lién quan va cé thé duoc
ap dung dé phat hién nguyén liéu cé ngudn gbc tir bd bao gdm bd nha (Bos taurus) va bd Zebu (Bos
indicus). Phép phan tich cling phat hién cac loai bé bison chau My (Bison bison) va bé hoang Tay Tang

(Bos mutus).

Trinh tw dich 1a mét phin doan gen beta actin trong nhiém sic thé 25 & nhan té bao clia bo (nghia la ma
sb truy cap trong Ngan hang gen la NC-037352.1)M21), biéu hién duwrdi dang mét ban sao trén mét bd
gen don bdi. Phép phan tich PCR dwec dung cho dich nay c6 gi¢i han phat hién tuyét ddi la nam ban

sao cho mdi phan (ng, v&i d6 Iap lai > 95 % & ndng d6 nay (LODss +,).

2 Tailigu vién dan

Cac tai liéu vién din sau rét can thiét cho viéc p dung tiéu chuan nay. Déi véi cac tai liéu vién dan ghi
nam cong bd thi ap dung phién ban dwoc néu. Dbi voi cac tai liéu vién din khong ghi ndm cdng bb thi

ap dung phién ban mai nhét, bao gdm ca cac stra dbi, bd sung (néu co).

TCVN 7606 (ISO 21571), Thuc phdm — Phurong phap phén tich dé phat hién sinh vat bién dbi gen va

san phdm c6 ngudn gbc bién déi gen — Téch chiét axit nucleic

TCVN 7608 (ISO 24276), Thurc phdm — Phuong phap phén tich dé phét hién sinh vt bién déi gen va

san phém cé ngudn géc bién dbi gen — Yéu cau chung va dinh nghia
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TCVN 11933 (ISO 16577), Phén tich d4u 4n sinh hoc phan tir— Thuat ngi va dinh nghia

TCVN 13841 (ISO 20813), Phén tich déu &n sinh hoc phéan tr — Phuong phép phat hién va xéc dinh
nguyén liéu c6 ngubn géc tir dong vét trong thurc phdm va san pham thuc phadm (dua trén axit nucleic) —
Yéu cau chung va dinh nghia

3 Thuat ngir va dinh nghia

Trong tiéu chuan nay st dung cac thuat ngi¥ va dinh nghia néu trong TCVN 11933 (ISO 16577).

4 Co s& khoahoc

ADN duoc chiét ra khéi phan mau thir bang phwong phap thich hop [xem Phu luc A.1, TCVN 7606
(ISO 21571)]. Phép phan tich ADN gém hai phan:

- kiém tra xac nhan chat lwong va kha nang khuéch dai ctia ADN chiét duoc stk dung phép phan tich
PCR dic hiéu ddi v&i sinh vat nhan thie (vi du: gen 18S rARN) hodc dong vat co vi va gia cam (vi du:
gen myostatin);

- phat hién trinh tw ADN dac hiéu clia gen actin beta don 18 trong nhiém séc thé 25 clia bo (vi du: ma
sb truy cap trong Ngan hang gen 1a NC_037352.1) bing real-time PCR.

CHU THICH: S6 ban sao gen 18S ribosome ARN (18S rARN) ciia sinh vat nhan thuc trong mét té bao thay ddi tor
vai tram dén vai nghin, trong khi gen beta actin & bd gen cia bd, gen myostatin & bd gen ciia dong vat cé vi va
clia gia cam |a gen don I8. Sb ban sao ciia gen beta actin & bd gen clia bd da dwoc khdng dinh béng phan tich
tin sinh hoc & toan bé gen (xem Phu luc A) va st dung PCR ky thuat sé dé dinh lwong tuyét déi.

5 Thudc thir va vat liéu thir
5.1 Yéu cau chung

Trong tiéu chudn nay, chi s dung cac hoa chét va nwac loai tinh khiét phan tich da dwoc céng nhan,
thich hop dung cho sinh hoc phan te. Trir khi ¢6 quy dinh khac, cac dung dich phai dwoc chuan bi
béng céach hoa tan cac thudc thir tong (ng trong nurére, sau do tiét triing bing ndi hap ap lwc. Déi vai
tat ca cac thao tac st dung gang tay khong cé bét. Nén str dung cac dau pipet dwoc bao vé biang sol
khi (tranh & nhiém chéo).

5.2 Thubc thir PCR
5.2.1 PCR master mix

PCR master mix chira ADN polymerase bén nhiét, @m pH, KCI, MgCl,, uracil-ADN glycosylase (UDG)
va bdn dNTP (dATP, dGTP, dUTP, dCTP] & dang c6 dac c6 thé pha loang, san co dé st dung.
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5.2.2 Oligonucleotid
Chét lwgng clia cac oligonucleotid phai di dé sir dung 1am méi va doan do. Xem Bang 1.

Bang 1 - Oligonucleotid

Néng do6 cudi cung ]
trong PCR
Gen beta actin clia bo Ia trinh ti dich (ma sé truy cap trong Ngan hang gen la NC_037352.1)2

Tén Trinh tw ADN cta oligonucleotid

Bovine-62bp-F | 5-“GGCCTCGGAGTGTGTATTCAG-3' 400 nmol/L
Bovine-62bp-R | 5-GCCCCAGAATGAGGTTCACTT-3' 400 nmol/L
Bovine-62bp-P | 5-[FAM]-AGGTGCACAGTACGTTC-[NFQ-MGB]°-3' 200 nmol/L

a San phdm PCR = 38 800 878 - GGCCTCGGAG TGTGTATTCA GTAGGTGCAC AGTACGTTCT
GAAGTGAACC TCATTCTGGG GC-38 800 939 - NC_037352.1.

b FAM: 6-carboxyfluorescein, NFQ-MGB: chét két dinh ranh phu quencher khéng phat huynh quang.

Bovine-62bp-F gém céac cip base 38 800 878-38 800 898, Bovine-62bp-R gbm cac cip base
38 800 919- 38 800 939 va Bovine-62bp-P gém 38 800 900-38 800 916 clia gen beta actin trong
nhiém séc thé 25 cia bod, cd ma sb truy cap trong Ngan hang gen la NC_037352.1. C6 thé st dung
thuéc nhudm reporter va/hodc thudc nhudm quencher twong tu néu cho cac két qua twong duong
hoc tét hon.

6 Thiét bi, dung cu

Céc yéu cau lién quan dén thiét bi, dung cu va vat liéu phai tuan theo TCVN 13841 (ISO 20813). Ngoai
cac thiét bj thong thudng ctia phong thir nghiém, can ¢ cac thiét bi sau.

6.1 May chu trinh nhiét real-time

Thiét bi khuéch dai ADN in vitro va thue hién cac chu trinh nhiét do-thoi gian cén thiét cho PCR. Ngoai
ra, thiét bj phai co kha ning kich thich cac phan ttr huynh quang & cac bwdc séng quy dinh va phat
hién dl anh sang huynh quang phat xa ctia chat danh dau huynh quang duoc ding dé thue hién cac
phan tich dinh dang TagMan.

7 Cach tién hanh

7.1 Chuan bj phédn mau thir/méu thir

M3u ther dwoc sir dung dé chiét ADN phai dai dién cho mau phong thir nghiém va ddng nhat, vi du
bang cach nghién hodc ddng héa mau phang thtr nghiém thanh hdn hop min. Chuan bi phan mau
thir/mau thir can tuan theo cac y&u cAu chung va phuong phap cu thé dwec néu trong TCVN 7606
(1ISO 21571) va TCVN 13841 (1SO 20813).
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7.2 Chuén bj chét chiét ADN

Viéc chiéttinh sach va dinh lwong ADN tir phan mau thir cin tuan theo céac yéu cau chung va phurong
phap néu trong TCVN 7606 (ISO 21571). Nén st dung cac phwong phap chiét ADN dugc mé ta trong
Phu luc A, TCVN 7606 (ISO 21571).

7.3 Thiétlap PCR
7.3.1 Hén hop phan (g

Phuong phap nay st dung tdng thé tich hén hop phan tng la 25 L cho méi phan tng PCR. Thiét lap
thanh phan phan (ng nhw trong Bang 2. Thubc thir phai dwoc ra dong hoan toan & nhiét dé phong.
M&i loai thube thir phai dwoc tron can than va ly tam trong thoi gian ngan ngay trrdce khi lay bing
pipet. H&n hop thudc thir PCR duoc chudn bi cé chira tat ca cac thanh phan triy ADN mau thir. Tong
lgng hén hep thudce thir PCR c&n dwoc chuan bi phu thude vao sé phan (ng can thuc hién, bao gdm
it nhat mdt lwong dwoc lay bang pipet dé dyw phong cho phan (rng bd sung. Sb lwong mau thir va cac
kiém chirng Iap lai theo TCVN 13841 (1ISO 20813). Thiét lap cac phép tht PCR nhu sau:

a) trén hén hop thuée thir PCR, ly tam trong thoi gian ngan va dung pipet 1ay 20 L cho vao méi lo
phan (ng;

b) thém 5 pL tirng ADN mau thir (tlr 20 ng/uL dén 200 ng/pL) hodc kiém chirng dwong ADN dich
ho#c kiém chiéng chiét mau trdng hodc nurére vao cac lo phan (rng twong (ng;
¢) tron va ly tam trong thoi gian ngan.

Bang 2 — Thanh phan phan trng khuéch dai

Téng thé tich phan tng 25 L

ADN mau thir (tir 20 ng/uL d&n 200 ng/pL) hodc cac kiém chitng 5uL

2 x PCR master mix2 12,5 pL

Mbi Bovine-62bp-F, ¢ = 10 pmol/L va Bovine-62bp-R, ¢ = 10 pmol/L 1,0 pL cho tirng méi
Doan do Bovine-62bp-P, ¢ = 10 pmol/L 0,5uL

Nuwéc Dén 25 pL

2 Trong thir nghiém cong tac, sir dung 2 x PCR master mix da duoc tbi vu hda c6 san dé dung co chira tit ca
cac thanh phan, khéng bao gdm khudn mau va méi. 2 x PCR master mix chira ADN polymerase bén nhiét,
hén hop cla cac dNTP véi dUTP va uracil-UDG dé gidm thiéu 6 nhiém chéo PCR va chét chuan ndi thu dong
dua trén thudc nhuém ROX. C6 thé sir dung cac san phdm tuong tuw néu cho két qua tuong drong hosc tét
hon. Néu can, c6 thé didu chinh lwong thubc thir va chieong trinh nhiét do-thei gian.
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7.3.2 Cac kiém chirng PCR

7.3.21 Yéu ciu chung

Cac kiém chirng PCR dwoc néu trong TCVN 7608 (ISO 24276) va TCVN 13841 (ISO 20813).
7.3.2.2 Kiém chipng chét trc ché (phan tich gen tham chiéu)

Phai thwe hién phép phan tich PCR gen kiém ching tham chiéu (vi du: gen 18S rARN dbi véi sinh vat
nhan thuc, gen myostatin ddi véi dong vat 6 via va gia cam) s dung cac ADN miu thir dé kiém tra

kha nang khuéch dai axit nucleic va dwa ra kiém chirng dé loai cac két qua am tinh gia.
7.3.3 Cai dat may chu trinh nhiét real-time PCR

Chuyén cac lo phan tng da chuan bj vao may chu trinh nhiét. Cac lo phai dwoc sdp xép dé tranh moi
thay ddi nhiét do c6 thé xdy ra & thanh lo lién quan dén may chu trinh nhiét real-time cu thé. Bat

chwong trinh nhiét dg-théi gian.
7.4 Chuwong trinh nhiét-dd théi gian

Chuong trinh nhiét dé-thei gian néu trong Bang 3 da duwoc st dung trong nghién clru xac nhan gia tri
str dung. Viéc st dung cac didu kién phan (rng va chu trinh real-time PCR khac nhau can duoc kiém
tra xac nhan. Théi gian bién tinh ban dau phu thudc vao master mix dwoc str dung.

Bang 3 — Chwong trinh nhiét do-thei gian

Buwérc Théng sé Nhiét d6 | Thei gian Do huynh quang Sé chu trinh
1 Bién tinh ban dau 95°C 10 min Khong 1
Biéntinh | 95°C 15s Khong
2 | Khuéch dai| nzn mai va 45
Al | Gan mdi va
- 60 °C 60s Co
kéo dai

8 Tiéu chi chap nhan/tir chdi
8.1 Yéu cau chung

Can st¥ dung chuong trinh phan tich dir liéu cu thé dbi véi thiét bi real-time PCR twong (bing dé xac
dinh cac san phadm PCR. Cac két qua khuéch dai co thé dwoc biéu thj khac nhau, tly thudc vao thiét bj
dwoc sir dung. Trong tredng hop khong cé san phdm PCR c6 thé phat hién dwoc (vi du: cac kiém
chirng am), két qua phai dwoc biéu thi 1a “khdng xac dinh”, “khong khuéch dai” hodc s6 chu ky phan
tng t6i da dwoc thue hién. Néu xay ra s khuéch dai clia trinh tw dich ADN trong mét mau thir (vi du:
cac kidm chirng dwong) thi c6 thé quan sat thay dwong cong khuéch dai hinh chi S (sigmoid-shaped).
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86 chu ky duoc tinh tai diém giao nhau clia drdng cong khuéch dai va ngudng huynh quang [chu ky
ngwdng (Cy) hodc chu ky dinh lwong (Cg)].

Néu di¥ liéu do huynh quang khong dién hinh thi viéc dién giai tw dong khong cho két qua cé nghia, c6
thé can thiét lap thi céng dwong nén va ngudng tredc khi dién giai di liéu. Trong tredng hop nay, ap

dung cac hwéng dan cho thiét bi cu thé duwroc cung cap cling véi phan mém dién giai.
8.2 Xac dinh
Trinh tw dich dwoc xem la phat hién dwoc néu:

- cac mdi dic hiéu clia bd Bovine-62bp-F, Bovine-62bp-R va doan do Bovine-62bp-P tao thanh
dwong cong khuéch dai hinh chir S va ¢ thé tinh dwoc gid tri C; hodc gia tri Cq;

~ céc phan (ng kiém ching PCR khong bé sung ADN (kiém chiing thudc thtr PCR, kiém chirng

chiét mau trang) khong tao ra sw khuéch dai;

~  céc kiém ching khuéch dai (kiém chirng duong ADN dich, kiém chirng chét trc ché PCR) tao ra sw
khuéch dai va gia tri C; (hoac gia tri Cg) dw kién.

Céc phat hién vét duoc xac dinh bang PCR cd gia tri C; tré hon gia tri C xac dinh dwoc tai LODss %
dich. Trong treong hop phat hién vét hodc thu dugc cac két qua duwong tinh/am tinh tréi nguoc nhau
tlr cac chét chiét khac nhau clia cling mat mau thir, mau dé phai dwoc thir lai. Can chuan bj it nhét hai
chét chiét méi tir mau phong thir nghiém da déng nhét. Tién hanh phan tich PCR it nhat 20 Ian I3p lai
trén cac chat chiét mai (vi du: phan tich PCR muwai lan 13p lai di véi hai ADN chiét dwoc, phan tich PCR
bay Ian I3p lai d6i voi ba ADN chiét duoc). Trinh tw dich dwoc xem Ia “phat hién dwoc” néu > 95 % cac
két qua PCR ctia chat chiét m&i cho thay phat hién dwong tinh. Trinh tw dich dwoc xem 12 “khong phat
hién dwoc” néu < 95 % cac két qua PCR cila chat chiét méi cho thay phat hién duwong tinh.

9 Tinh trang xac nhan gia tri str dung va tiéu chi hiéu nang

9.1 Yéu ciu chung

Xac nhén gia tri st dung theo mét quy trinh gém hai phan:

a) Xac nhan gia tri st dung ndi bb;

b) Xac nhan gia tri s(r dung bang thir nghiém cdng tac.

9.2 Do virng

D6 virng (robustness) clia phwong phap da dwoc khang dinh trong thir nghiém céng tac bing cach
thay ddi cac didu kién phan (ng ddi voi cac yéu tb sau:

10
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a) thiét bj real-time PCR (vi du: ABI 7500, BioRad CFX96, ABI 7900 HT Fast, Eppendorf Realplex 4");

b) thé tich phan tng: 19 pL hodc 21 pL hdn hep thude thir PCR cong véi 5 pl ADN mau thix (néng @6
tlr 20 ng/pL dén 200 ng/pL);

¢) nhiét 6 gan mdi: 59 °C va 61 °C;
d) ndng o mdi hodc doan do: d&u gidm 30 %.

Pbi voi mbi yéu t duoc thir nghiém, cac phan tng PCR dugc phan tich ba Ian, méi 1an 20 ban sao
clia trinh tw dich va 100 ban sao clia trinh tw khong phai dich Ia cac kiém chiing &m. Hiéu nang clia
phurong phap van dat yéu cau dbi véi cd cac mau thir va cac kiém ching am trong cac diéu kién thay
ddi a6i voi tirng yéu 16 thay doi.

9.3 D6 tai lap

Do tai lap clia phuong phap duoc kiém tra xac nhan trong th(r nghiém cdng tac c6 13 phong thir
nghiém tham gia, do Trung tam Ky thuat Kiém dich Déng vat, Thuc vat va Thuc pham, Hai quan
Thuong Hail*l td chirc, phit hop véi nguyén tac IUPACE! va cac hwéng dan BVLE. Cac phong thir
nghiém tham gia nhan duoc 12 mau ADN dé danh gia ty 1é duong tinh gia va am tinh gia. Tat ca cac

mAu dwgc dan nhan véi sé ma héa ngau nhién va bao gdbm sau mau |3p lai. 12 mau ADN 1a:
- sau lo dung dich ADN cla bd, 10 ban sao/yL,;
— sdu lo dung dich ADN clia ngua, 20 ban saofpL.

S dung phuong phép real-time PCR néu trong tiéu chudn nay va day céc dich pha loang plasmid
ADN c6 chtra trinh tw dich d& xac dinh sb ban sao. Nong do clia plasmid-ADN (ban sao/pL) dugc do
bing may PCR ky thuat s6.

Cac phong thir nghiém tham gia nhan dwec PCR master mix va cac oligonucleotid (cac mdi va doan

dd) tir don vi té chire thir nghiém cdng tac dé tién hanh cac thir nghiém PCR.

ADN b gen clia bo va ngwa duoc chiét 1an Irot tir thit bo va thit ngwa, sau dé dwoc chinh bang dém
0,2 x TE dén nong dd danh nghia twong (ng 1a 10 ban sao/ul d6i véi ADN clia bo va 20 ban sao/pL
d6i voi ADN clia ngura.

Thir nghiém cdng tac duwoc thiét ké dé& xac dinh ty Ié dwong tinh gid va am tinh gid. M&i mau ADN
dwoc thir bdi cac phong thir nghiém tham gia trong mét thtr nghiém PCR duy nhét véi 5 L dung dich
ADN twong (rng, str dung quy trinh va cac diéu kién néu trong Bang 2 va Bang 3. Két qua cia thip
nghiém cong tac duwgec liét ké trong Bang 4.

") Péy la cac vi du v& san pham thich hop co ban sin. Thong tin nay dua ra tao thuan loi cho ngudi st dung tiéu chun va
khéng &n dinh phai st dung san pham nay.

11
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Bang 4 — Két qua phép thir cong tac

S6 phong thir nghiém tham gia 13
S6 phong thir nghiém duwa ra két qua 13
S6 mAu thir cho méi phong thir nghiém 12
S6 két qua dwoc chap nhan 156
S6 mau thir dwoc chap nhan co chira nguyén liéu tr bd 78
S6 mAu thlr dwoc chip nhan khong chira nguyén liéu tir bd 78
Két qua dwong tinh gia 0

Két qua dwong tinh gia (tinh bang %) 0

Két qua am tinh gia 0

Két qua am tinh gia (tinh bing %) 0

9.4 DB nhay

Gidi han phat hién tuyét dbi (LODss %) ddi v&i phwrong phap nay 1a nam ban sao ADN. Thi¥ nghiém
cdng tac phuong phap phat hién ADN clia bd dwgc the hién dong thdi véi cac thik nghiém cong tac
phuong phap phat hién ADN cla ciru, lon va ga. Trinh tw ADN dich ctia bo, clru, lon va ga dwoc tong
hop va tao dong trong vecto pUC57 [chiéu dai 2 710 bp, ma sb truy cap trong Ngan hang gen/Co s&
di¥ liéu cta chau Au vé trinh tw nucleotid (EMBL) 13 Y14837). Plasmid PUCS57-bopc da tao thanh nay
(chiéu dai 3 127 bp) dwoc giai trinh tw dé dam bao ring chi mét ban sao cla trinh tw ADN dich clia bo,
clry, lon va ga duoc chén vao (xem Hinh 1). Khéng thay c6 dot bién bi xéa hodc chén trong cac trinh
tw dwoc chén (xem Hinh 2). Trinh tw dich cla cac phwong phap PCR twong (ng dugc dua ra.
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pUC57-bopc
(3127 bp)

Cha dan:

1 nt 1~62 = amplicon bo (62 bp)

2 nt63~150 = amplicon ctru (88 bp)

3 nt 244~340 = amplicon lgn (97 bp)

4 nt 341~417 = amplicon ga (77 bp)

5 Promotor ngwgc M13

6 Vitri khdi dau sao chép ColE1

7 Gen B-lactamase (gen khang ampicillin)
8 Gen promotor khang ampicillin

9 Promoter xubi M13

Hinh 1 - Sor d6 plasmid ADN da dich

TCVN 13842-1:2023
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1 GGCCTCGGAG TCTGTATTCA GTAGGTGCAC AGTACGTTCT GAAGTGAACC
51 TCATTCTGGG GCCCAACATG CCTTTAAACC CTCAAAAACC ATTGAGACTG
101 GCGGGGAAGG AAAGGCAGCC AAACAGAGCG AGTCAGAAGG CTACAGTTCC
151 acacaatgtt acgcgtatgc aagtacatta caccgetcge ctacacacaa
201 atacatttac taacatccat ataacgcgga catacagect tcaCGTAGGT
251 GCACAGTAGG TCTGACGTGA CTCCCCGACC TGGGGTCCCC AGCACACTTA
301 GCCGTGTTCC TTGCACTCTC TGCATGTCCC CAGTCTGGCC CAGCTGGLCT.

351 GCLGGCTTCT GACAAGLTCT. GCLACTCLTC TGLACCLAGT. GLAGGTGAAT

401 ACCACATTCC AGTGGGE

Chi dén:

Dudng mét gach lign dam nt 1~62 = amplicon bo (62 bp)

Puong hai gach lign nt 63~150 = amplicon clru (88 bp)
Puéng gach ngang nt 244~340 = amplicon lon (97 bp)
Puwdng gach chadm nt 341~417 = amplicon ga (77 bp)

Hinh 2 = Trinh tw hoan chinh cuia céac nucleotide (nt) va chi giai clia doan chén

trong plasmid pUC57

Méi phéng thir nghiém tham gia vao thlr nghiém cong tac nhan dwoc mét dung dich chira ADN plasmid
pUCS7 duorc chinh dén 1 000 ban sao/pl cla trinh tw dich (xem Tai liéu tham khao [4], Hinh 1 va Hinh 2)
trong ADN tinh triing c& hdi ndng d6 20 ng/uL duoc pha v té bao bang song siéu am. Nang dd dwoc
do trwdrc khi phan phdi bang thiét bi PCR k¥ thuat sé (Hé théng PCR Digital Droplet QX1002). Day cac
dung dich pha loang thu duoc tir 13 phong thir nghiém nam trong dai tr 0,02 ban sao/uL dén 4 ban
sao/pL st dung dém 0,2 x TE ¢6 chira ADN tinh tring ¢4 héi néng a9 20 ng/uL dwoc pha v té bao bang
song siéu am. M3i phong thir nghiém tham gia do sau 1an I3p lai cho méi mirc ndng do. Két qua dwong
tinh dat duwoc dbi véi 5 ban sao trén mdi PCR bang 78 trong sb 78 1an thir nghiém (xem Bang 5).

Xac suét phat hién (POD) mo ta xac suét ma qua trinh khuéch dai PCR sé dién ra tai mot s ban sao
da cho clia trinh tw dich. D liéu dinh tinh thu dwoc tir tAt ca cac phong thir nghiém va cac mirc pha
loang (xem Bang 5) sir dung d@é xac dinh POD = 0,95 cla phuong phap phat hién (xem Bang 6) dugc
néu trong Tai liéu tham khao [6], d0 léch chuan xéc dinh dugc 13 0,30 va LODss s, Ia 3,2 ban sao; ¢a hai
théng s6 déu thap hon mirc ti da yéu cau lan luot 1a 1 ban sao va 20 ban saol¥I,

2 Thong tin nay dwa ra tao su thuan li cho ngwdi st dung tiéu chuan va khang an dinh phai str dung san pham nay. Cac san
pham trrong t co thé dwoc sir dung néu cho két qua tvong duong.
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Bang 5 — Két qua thir nghiém cong tac dbi voi gidi han phat hién (LODssx)

S$6 ban sao gen beta actin clia bo trén mdi phan tmg PCR | S két qua dwong tinh (C; < 45)
(danh nghia) trong 78 két qua
20 78
10 78
5 78
2 69
1 45
0,5 27
0,1 8

Bang 6 — Két qua thir nghiém cong tic dbi véi xac suat phat hién (POD)

Théng sé Gen beta actin ctia bo

S6 phong thtr nghiém tham gia 13
S6 1an Iap lai phan tich PCR trén méi mirc pha loang 6
Budng cong POD Xac suét phat hién trung binh gitra cac phong thir 0,77

nghiém (LPOD)

D6 dbc b so v&i dwdng cong POD ly trdng (b = 1) 1,17

D6 léch chuén phong thtr nghiém, o, 0,30
LODess (tinh bang Trung vi cia phong thir nghiém theo ly thuyét 32
céac ban sao)

9.5 Do dic hiéu

Trinh tw dai dién tir gen beta actin & nhiém sic thé 25 clia bd (ma sb truy cap cla trinh tir trong Ngan
hang gen la NC_037352.1) dwoc chon lam dich PCRP. Mbi va doan do dwoc thiét ké va téi wu hoa

bang cach str dung phan mém t6i wu hoa va lea chon doan do-mobi.

D6 dac hiéu loai trir ly thuyét ciia mdi va doan do gen beta actin clia bd dwgc phan tich dé xac dinh
tinh twong dong véi cac loai khac sty dung churong trinh BLASTNEL Sir dung trinh tw 62-bp 1am trinh
tw truy vén la mot phan cla trinh tw c6 ma sé truy cap trong NCBI la NC_037352.1 (vi tri cac nucleotid:
38800878-38800939). Cac két qua nghién clru vé sir trong ddng dwec néu trong Phu luc A. Khéng cé
s twong dong véi cac gen khac va cac chi khac.
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Cac phép phan tich quy dinh trong Bang 7 duoc thiét 1ap véi ADN tir cac loai khac nhau (khodng
200 ng/PCR). Di¥ liéu dw kién Iy thuyét dwoc thiét 1ap bang cac trinh tw truy van trong co s& di¥ ligu
NCBI cong khail®).

Do dac hiéu muc tiéu dwoc thir nghiém véi 11 gibng bd bao gém bd nha (Bos taurus): bd Holstein-
Friesian (Ha Lan, l4y sira), bd Angus (Scotland, lay thit), bo Hereford (Anh, lay thit), bd Wagyu (Nhat
Ban, l4y thit), bd Qinchuan (Trung Quéc, lay thit), bd Nanyang (Trung Quéc, lay thit), bod Jinnan (Trung
Quéc, lay thit), bo Yueyang (Trung Quéc, Iay thit) va bo Zebu (Bos indicus) Kankrej (An Do, Myanma),
bod Nelore (Brazil, Iy thit), bd Brahman [con lai clia bé Zebu (Bos indicus) va bo nha (Bos taurus), My,
4y thit]. Véi khoang 100 ban sao ctia ADN dich, tat cd cac mau thir gidng bd déu duoc phat hién véi cac
tin hiéu dwong tinh va dwong cong khuéch dai du kién. D6 chon loc muc tiéu clia trinh tw dich 62 base
cling dwoc danh gia bang chwong trinh BLASTN duwa trén dir liéu toan b gen dong vat ctia Ngan hang
gen. Cac két qua cho thy trinh tw dich 62 base la duy nhat ddi v&i bo dwoc néu trong Phu luc A.

Bang 7 — D6 dac hiéu cla phwong phap phat hién gen beta actin cia bo

Dw kién vé matly | Khang dinh bing
Loai dgng vat thir nghiém thuyét thir nghiém
Bo bison chau My (Bison bison) Pos Pos
Lac da hai budu (Camelus bactrianus) N N
Ca chép (Cyprinus carpio) N N
Meéo (Felis catus) N N
Bo nha (Bos taurus) Pos Pos
Ga rirng long dd (Gallus gallus) N N
Cho nha (Canis familiaris) N N
Bong vat
Lira (Equus asinus) N N
Vit cb xanh (Anas platyrhynchos) N N
Nai slrng xam (Cervus canadensis) N N
Dé (Capra hircus) N N
Cé vang (Carassius auratus) N N
Ngdng xam (Anser anser) N N
Ngwa (Equus caballus) N N
Bo Zebu (Bos indicus) Pos Pos
Chudt nhat (Mus musculus) N N
Khi vang (Macaca mulatta) N N
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Bang 7 (két thic)
Dw kién vé matly | Khang dinh bing
Loai dong vat thir nghiém thuyét thir nghiém
Da diéu chau Phi (Struthio camelus) N N
Chim tr7 @6 (Phasianus colchicus) N N
Lon nha (Sus scrofa domesticus) N N
B& cau nti (Columba livia) N N
Chim ctit thweng (Cotumix coturnix) N N
Thé chau Au (Oryctolagus cuniculus) N N
Pong vat

Chuét cong (Rattus norvegicus) N N
Ctlru (Ovis aries) N N
Ca hdi van (Onchorhynchus mykiss) N N
Ga tay (Meleagris gallopavo) N N
Trau (Bubalus bubalis) N N

Bo6 hoang Tay Tang (Bos mutus) Pos Pos
Ngwo&i Nguwoi (Homo sapiens) N N
Cd linh lang (Medicago sativa) N N
Ngb (Zea mays) N N
Cai dau (Brassica rapa) N N
Thwe vat | Lua (Oryza sativa) N N
Cao lwong (Sorghum bicolor) N N
bau twong (Glycine max) N N
Lda mi (Triticurn aestivum) N N

Chi dan

Pos: dwong tinh; N: am tinh

10 Bao cao thir nghiém

Bao céo thir nghiém phai duoc 1ap theo quy dinh trong TCVN 13841 (ISO 20813) va céc tiéu chuén co
thé ap dung khac [vi du: TCVN 7608 (ISO 242786)}.
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Phuluc A
(Tham khao)

Két qua BlastN 2.9.0 di v&i trinh tw truy van clia bd gen tham chiéu trong Ngan hang gen

(6 co s& dir liéu)

A1 Trinh tw truy van
A.1.1 1D trinh tw truy vin: NC_037352.1 (bp 38800878-38800939).

A.1.2 M5 ta: phan lap nhidm sic thé 25 cla bd nha (Bos taurus), con bd L1 Dominette 01449 sb ding
ky 42190680 gibng Hereford, ARS-UCD1.2, trinh tw ngau nhién (shotgun) cua toan bd gen.

A.1.3 Loai phan tir: axit nucleic.

A.1.4 Chiéu dai trinh tw truy vén: 62.

A.2 Sw phan phéi 9 Blast hit trén 9 trinh tw tham chiéu trong co s& di liéu cia Ngan
hang gen

Xem Hinh A.1.

] <40

Chii dan:

1 Trinh tw truy van

Hinh A.1 — Chi din dbi v&i cac diém bat cap
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A3 Mota

Bang A.1 -Mb ta

TCVN 13842-1:2023

Piém
téi da

Diém
tong s6

Ty &
bao phu
%

Giatri E

bo twong
ddng
%

M3 sb truy cap

Nhiém séc thé 25 con lai F1 clia gibng
bd Angus va bb Brahman, loai bd Zebu
(Bos indicus) va bd nha (Bos faurus),
Bos_hybrid_MatermnalHap_v2.0

113

113

100

7e-23

100,00

NC_040100.1

Phan lap nhiém sic thé 25 clia bo L1
Dominette 01449 sé dang ky 42190680
qibng Hereford loai bo nha (Bos
taurus), ARS-UCD1.2

113

113

100

Te-23

100,00

NC_037352.1

Phan lap nhiém sic thé 25 clia
QUIL7308 giéng Nelore loai bd Zebu
(Bos indicus), Bos_indicus_1.0

113

113

100

T7e-23

100,00

NC_032674.1

Phan lap ving gen chua xac dinh clia
bo bison {Bison bison) con boé TAMUID
2011002044, Bison_UMD1.0
scf7180017864223

108

108

100

Je-21

98,39

NW_011494795.1

Phén 1ap viing gen chuwra xac dinh cla
bo yakQH1 loai bd hoang Tay Tang
(Bos mutus), BosGru_v2.0
scaffold70_3

108

108

100

3e-21

98,39

NW_005392900.1

Phén lap nhiém sic thé 25 bd yakQH1
loai bd hoang Tay Tang (Bos mutus)

110

110

100

6e-21

98,39

CP027093.1

Nhi&m sic thé 24 clia giéng trau Dia
Trung Hai loai trau (Bubalus bubalis),
ASM312139v1

83,3

83,3

895

1e-13

91,67

NC_037568.1

Nhiém séc thé 25 clia gibng dé San
Clemente loai dé (Capra hircus),
ASM170441v1

80,6

4e-13

NC_030832.1

Nhiém sic thé 24 clia chling
OAR_USLI_Benz2616, giéng
Rambouillet, loai ciru (Ovis aries),
Oar_rambouillet_v1.0

78,8

78,8

95

1e-12

90,00

NC_040275.1

Vung gen chua xac dinh cda linh
duong Tay Tang (Pantholops
hodgsonii), PHO1.0 Scaffold797

76,1

76,1

2e-11

88,52

NW_005816904.1
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A4 Batcip

Nhiém sic thé 25 con lai F1 clia gibng bd Angus va bd Brahman, loai bo Zebu (Bos indicus) va bo nha
(Bos taurus), Bos_hybrid_MaternalHap_v2.0, ID trinh tw: NC_040100.1 Chirc nang: actin, cytoplasmic 1

Chiéu dai: 42605158 S6 diém khép: 1 Dai 1: tir 3737803 dén 3737864
Diém Ky vong Db twong ddng Khoang tréng Mach

113 bit (124) 7e-23() 62/62(100 %) 0/62(0 %) Dwong/Am
Trinh tw truy van 1 SGCCTAGGAGTETGTATICAGTAGSTCCACAGTASGTTCTCAAGIGAACCICATTCTASGGE 62

) ELETRRETERE P R R e e E e e b
Trinh tw tham chiéu 3737864 GGCCTIGGAGTGTGTATTCAGTAGSTGCACAGTACGTTCTCAAGTCAACCTCATTCTSGGGE 3737803

Phan lap nhiém séc thé 25 clia bd L1 Dominette 01449 sb dang ky 42190680 gidng Hereford loai bd
nha (Bos taurus), ARS-UCD1.2, D trinh tu: NC_037352.1 Chirc nang: actin, cytoplasmic 1

Chiéu dai: 45350435 S6 diém khép: 1 Dai 1: tlr 388000878 dén 38800939
Diém Ky vong D6 twong déng Khodng tréng Mach

113 bit (124) 7e-23() 62/62(100 %) 0/62(0 %) Duwong/Duong
Trinhtwtruy van 1 GGCCTCGGAGTGTGTATTCAGTAGGTGCACAGTACGTTCTGAAGTGAACCTCATTCTGGGGE 62

RRRRRR RN RN R AR RN RN R RN N RN NN RAR AR RRRRRRRY
Trinh tur tham chiéu 38800878 GCCCTCGGAGTGTGTATTCAGTAGGTGCACAGTACGTTCTGAAGTGAACCTCATTCTGGGGC 38800939

Phan 1ap nhiém séc thé 25 clia QUIL7308 giéng Nelore clia bd Zebu (Bos indicus), Bos_indicus_1.0, ID
trinh tw: NC_032674.1

Chiéu dai: 44044299 S6 diém khép: 1 Dai 1: tlr 40620746 dén 40620807
Diém Ky vong Db twong déng Khodng tréng Mach

113 bit (124) 7e-23() 62/62(100 %) 0/62(0 %) Duong/Dwong
Trinhtytruyvan 1 . GGCCTCCGAGTSTGTATICAGTAGGTGCACAGTACGT TCTCAAGTSAACCTCATTCTGEGEE 62

CEOLTERLEREE T B DV e e i e b e e b e e e eveend
Trinh tw tham chifu 40520746 GGCCTCGGAGTSTGEATTCAGTAGGTGCACAGTACGTTCTGAAGTGARCCTCATTCTGEGG 40620807

Phan lap ving gen chwa xac dinh cia bo TAMUID 2011002044 loai bo bison (Bison bison),
Bison_UMDI.0 scf7180017864223, ID trinh tw: NW_011494795.1

Chiéu dai: 3796608 S6 diém khép: 1 Dai 1: tlr 2317082 dén 2317143
Diém Ky vong D twong ddng Khoang tréng Mach

108 bit (119) 3e-21() 61/62(98 %) 0/62(0 %) Duong/Duong
Trichtetruy vdn 1 GBCCTCGGAGTGTCTATTCAGTAGGTGCACAGTACGTTCTGAAGTGARCCTCATTCTGGGGC 62

PERER UL et e v e e e nn bbb =npnntngnel
Trinh tw tham chiéu 2317082 GGCCTCGGAGTGTGTATTCAGTAGGTGCACAGTACGTTCTGAAGTGAACCCCATTCTGGGGE 2317143
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Phan 1ap nhiém sic thé 25 clia bd yakQH1 loai bdo hoang Tay Tang (Bos mutus), ID trinh tu:
CP027093.1

Chiéu dai: 42522029 S6 diém khép: 1 Dai 1: tir 39085933 dén 39085994
Diém Kyvong D8 tuong dong Khodng tréng Mach

110 bit (124) 6e-21()  61/62(98 %) 0/62(0 %) Dwong/Dwong
Trinh tuw truy van 1 GGCCTCGGAGTIGTGTATTCAGTAGGTGCACAGTACGTTCTGAAGTGAACCTCATTCTGGGEC 62

) (R R R R N RN RN R R AR RN R NN AR R R RN RN
Trinh tw tham chiéu 39085933 GGCCTCGGAGTGTGTATTCAGTAGGTGCACAGTACGTTCTGAAGTGAACCCCATTCTGGGGC 39085394

Phan lap viing gen chira xac dinh cla bd yakQH1 loai bo hoang Tay Tang (Bos mutus), BosGru_v2.0
scaffold70_3, ID trinh ty: NW_005392900.1

Chiéu dai: 2927311 Sbé diém khérp: 1 Dai 1: tir 2689489 dén 2689550
Diém Kyvong D6 twong déng Khodng tréng Mach

108 bit (119) 2e-21()  61/62(98 %) 0/62(0 %) Dwong/Am
Trinhtw truy van 1 GGCCTCGGAGT G GTATTCAGTAGGTGLACAGTACGTTCTGAAGTGAACCTCATTCIGEGGE 62

POLERIEE RN R R RO PR RN T R =1 e
Trinh ty tham chiéu 2689550 GGCCTCGGAGTGIGTATTCAGTAGGTGCACAGTACGTTCTGARGTGAACCCCATTCIGGGGT 2689489

Nhi&m sic thé 24 cta gibng trau Dia Trung Hai loai trau (Bubalus bubalis), ASM312139v1, ID trinh ty:
NC_037568.1

Chiéu dai: 42448106 S diém khop: 1 Dai 1: tir 3759661 dén 3759720
Diém Kyvong D3 twong déng Khodng tréng Mach

83,3 bit (91) 8e-14()  55/60(92 %) 1/60(1 %) Duwong/Am
Trinhtytruyvdn 2 GGCCTCGGAGTGTG TATTCAGTAGG TGCACAGTACGTTCTGAAGTGAA-CCTCATTCTGGG 60

AR RN R R R R R RN R R RN R R R A AR R R R R A R A RN
Trinh tw tham chidu 3759720 GCCTTGGAGTGTGTATICACTAGGTGCACANTACGTTCTGAAGTGAATCCCCATCCTGOS 3739661
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