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L&i néi dau
TCVN 13842-3:2023 hoan toan tvong dwong véi ISO/TS 20224-3:2020;
TCVN 13842-3:2023 do Ban ky thuat tiéu chudn qudc gia TCVN/TCIF13 Phuong phép phén tich

va l4y méu bién soan, Vién Tiéu chudn Chét lugng Viét Nam d& nghi, Tong cuc Tiéu chudn Do
ledng Chét Iwgng tham dinh, B& Khoa hoc va Cong nghé cong bd.

B6 TCVN 13842 (ISO/TS 20224) Phan tich ddu &n sinh hoc phén tdr — Phéat hién nguyén ligu ¢c6
ngudn gbc ttr dong vét trong thuc phadm va thirc &n chan nuéi bang real-time PCR gdm cac tiéu
chuén sau:

TCVN 13842-1:2023 (ISO/TS 20224-1:2020), Phan 1: Phurong phap phét hién ADN cia bo;

TCVN 13842-2:2023 (ISO/TS 20224-2:2020), Phén 2: Phurong phéap phét hién ADN cta cir;

TCVN 13842-3:2023 (ISO/TS 20224-3:2020), Phén 3: Phuong phép phét hién ADN cia lon;

TCVN 13842-4:2023 (ISO/TS 20224-4:2020), Phén 4: Phuong phép phét hién ADN cia ga;

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

B6 ISO/TS 20224 Molecular biomarker analysis — Detection of animal-derived materials in
foodstuffs and feedstuffs by real-time PCR con c6 cac tiéu chuan 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;

ISOITS 20224-9:2022, Part 9: Goose DNA detection method.
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Lo gidi thiéu

Trong thirc phdm va thirc &n chan nuéi, viéc pha trén gian lan thit de doa dén thuong mai va an toan
clia cong ddng. Viéc pha tron 6 thé anh hudng dén suw tuan thli cac quy tac vé ché d an hang ngay,
sw phat trién kinh té va 6n dinh xa héi. Tiéu chuan nay dwa ra phwong phap phan tich phan tng chuéi
polymerase thai gian thyc (real-time PCR) dé xac dinh thit ciia cac loai dong vat tlr axit nucleic co trong

thanh phan ctia thuwe phdm va thirc an chan nubi.

Nguyén liéu sinh hoc c6 ngudn gbc tlr dong vt trong thc pham va thirc dn chan nudi dwec phat hién
va xac dinh trong phéng thir nghiém bang cac budrc lién tiép (hodc ddng thdi) sau: chudn bj phan mau
thi/mau thir, chiét va tinh sach axit nucleic, khuéch dai PCR va dién giai két qua. Tiéu chuan nay dua
ra hwéng dan vé viéc khuéch dai PCR va dién gidi két qua, cu thé dé& phat hién ADN cla lon.

B& TCVN 13842 (ISO 20224) bao gdm cac yéu cau ky thuat mé ta cac trng dung cu thé. Cac phwong
phap phat hién ADN clia céc loai khac dwoc thiét 1ap trong twong lai sé duoc thém vao nhw cac phan
ddc lap.
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Phan tich dau 4n sinh hoc phan tiy -

Phat hién nguyén liéu c6 ngudn goc tir ddng vat trong
thwc phdm va thiee an chan nudi bang real-time PCR -
Phan 3: Phwong phap phat hién ADN cia lon

Molecular biomarker analysis — Detection of animal-derived materials
in foodstuffs and feedstuffs by real-time PCR -
Part 3: Porcine DNA detection method

1 Pham vi ap dung

Tiéu chuan nay quy dinh phrong phap phan (ng chudi polymerase thdi gian thue (real-time PCR) &
phét hién dinh tinh ADN déc hiéu cla lon trong thic pham va thirc dn chin nuéi. Phuong phap nay
yéu cau chiét mét lrgng thich hgp ADN c6 thé khuéch dai bang PCR tir nén mau lién quan va co thé
duwoc ap dung dé phat hién nguyén liéu co ngudn gdc tlr lon nha (Sus scrofa domesticus) va lgn rirng

(Sus scrofa).

Trinh tw dich 1a mot phan doan gen beta actin (ACTB) ctia lon rirng (Sus scrofa), mot doan gen ma héa
khong day dG (nghta Ia ma sb truy cap trong Ngan hang gen 1a DQ452569.1)!", biéu hién dwdi dang méot
ban sao trén mét bé gen don béi. Phép phan tich PCR dwoc ding cho dich nay c¢6 gidi han phat hién
tuyét dbi la nam ban sao cho méi phan (rng, véi do lap lai> 95 % & n6ng d6 nay (LODgs o).

2 Tailiéu vién dan

Cac tai liéu vién dan sau rat can thiét cho viéc ap dung tiéu chuan nay. Déi véi cac tai liéu vién dan ghi
nam cong bd thi ap dung phién ban dwoc néu. D4 voi cac tai liéu vién dan khong ghi nam cong bé thi

ap dung phién ban mai nhat, bao goém ca céc sira ddi, bd sung (néu cd).

TCVN 7606 (ISO 21571), Thue phdm — Phwong phap phén tich dé phét hién sinh vat bién dbi gen va
sén pham c6 ngudn gbc bién dbi gen — Tach chiét axit nucleic

TCVN 7608 (ISO 24276), Thuc phdm — Phuong phép phan tich dé phat hién sinh vét bién déi gen va
san pham c¢6 nguén géc bién dbi gen - Yéu céu chung va dinh nghia



TCVN 13842-3:2023

TCVN 11933 (ISO 16577), Phén tich du an sinh hoc phan tis — Thuét ngi va dinh nghia

TCVN 13841 (ISO 20813), Phéan tich d4u &n sinh hoc phén tir — Phuong phép phét hién va xac dinh
nguyén liéu c6 ngudn géc tir dong vat trong thuc pham va san pham thuc phdm (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 (1ISO 16577).

4 Co sd khoa hoc

ADN duoc chiét ra khoi 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 chét lwong va kha ning khuéch dai clia ADN chiét dwoc st dung phép phan tich
PCR d3c hiéu dbi véi sinh vat nhan thue (vi du: gen 18S rARN) hodc dong vat c¢6 va va gia cam (vi dy:

gen myostatin);

~ phat hién trinh tw ADN d3c hiéu cla gen actin beta don Ié cla lon (vi du: ma sé truy cap trong
Ngan hang gen 13 DQ452569.1) bang real-time PCR.

CHU THICH: Sé ban sao gen 18S ribosome ARN (18S rARN) ciia sinh vat nhan thuc trong mot té bao thay déi tir
vai trdm dén vai nghin, trong khi gen beta actin & bd gen clia lon, gen myostatin & bd gen clia dong vat co vii va
cla gia cam la gen don Ié. Sb ban sao clia gen beta actin & bé gen clia lon da duoc khang dinh bang phan tich
tin sinh hoc & toan bd gen (xem Phu luc A) va str dung PCR ky thuat sb & dinh lugng tuyét dbi.

5 Thubc thir va vat liu thir
5.1 Yéu ciu chung

Trong tiéu chuén nay, chi sir dung cac héa chét va nuéc loai tinh khiét phan tich da dwoc cong nhan,
thich hop ding cho sinh hoc phan tr. Trir khi ¢6 quy dinh khéc, cac dung dich phai duwoc chuan bi
bang cach hoa tan cac thubc thir twong (g trong nuéc, sau do tiét triing bang ndi hap ap luc. Dbi voi
tat ¢ céc thao tac sir dung gang tay khong co bot. Nén sir dung cac dau pipet droc bao vé bang sol
khi (tranh 6 nhiém chéo).

5.2 Thuéec thir PCR
5.2.1 PCR master mix

PCR master mix chira ADN polymerase bén nhiét, dém pH, KCl, MgCl,, uracil-ADN glycosylase (UDG)
va bén dNTP (dATP, dGTP, dUTP, dCTP} & dang c ddc co thé pha loang, san c6 dé st dung.
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5.2.2 Oligonucleotid
Chét lwong clia cac oligonucleotid phai di dé st dung Iam mbi va doan dé. Xem Bang 1.

Bang 1 - Oligonucleotid

Néng do cubi cing

Tén Trinh tw ADN cua oligonucleotid trong PCR

Gen beta actin clia lon 14 trinh tw dich (ma s6 truy cép trong Ngén hang gen la DQ452569.1)2

Porcine-87bp-F | 5'-CGTAGGTGCACAGTAGGTCTGAC-3' 400 nmol/L
Porcine-87bp-R | 5-GGCCAGACTGGGGACATG-3' 400 nmol/L
Porcine-97bp-P | 5'-[FAM]-CCAGGTCGGGGAGTC-[NFQ-MGB]P-3' 200 nmol/L

2 San phdm PCR = 335 - CGTAGG TGCACAGTAG GTCTGACGTG ACTCCCCGAC CTGGGGTCCC
CAGCACACTT AGCCGTGTTC CTTGCACTCT CTGCATGTCC GCAGTCTGGC C - 431 - DQ452569.1.

b FAM: B-carboxyfluorescein, MGB: chat két dinh ranh phu (nhém chat mang mau khéng phat huynh quang)..

Porcine-97bp-F gém cac cip base 335-357, Porcine-97bp-R gdm céc cip base 414-431 va Porcine-
97bp-P gém cac cap base 360-374 clia gen beta actin clia lon rirng (Sus scrofa), mét doan gen ma hoa
khong day du, co ma sb truy cap trong Ngan hang gen la DQ452569.1. C6 thé st dung thudc nhudm
reporter va/hodc thudc nhudm quencher trong tw néu cho cac két qua tvong dwong hodc tét hon.

6 Thiét bi, dung cu

Céc yéu cdu lién quan dén thiét bi, dung cu va vat liéu phai tuan theo TCVN 13841 (ISO 20813). Ngoai
cac thiét bi théng thudng cta phong thtr nghiém, can cé céc thiét bj sau.

6.1 May chu trinh nhiét real-time

Thiét bi khuéch dai ADN in vitro va thwe hién cac chu trinh nhiét do-thoi gian can thiét cho PCR. Ngoai
ra, thiét bi phai c6 kha nang kich thich cac phan tr huynh quang & cac buwdc séng quy dinh va phét
hién @0 anh sang huynh quang phat xa cla chét danh dau huynh quang duwoc ding dé thuwe hién cac
phan tich dinh dang TagMan.

7 Céach tién hanh
7.1 Chudn bj phan mau thirmau thir

Mau thlr dwoc st dung dé chiét ADN phai dai dién cho mau phong thr nghiém va ddng nhét, vi du
bang cach nghién hodc dong héa mau phong thlr nghiém thanh hén hop min. Chuan bi phan mau
thi/mau thlr can tuan theo cac yéu cau chung va phurong phap cu thé dwoc néu trong TCVN 7606
(IS0 21571) va TCVN 13841 (SO 20813).
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7.2 Chudn bj chat chiét ADN

Viéc chiéttinh sach va dinh leong ADN tir phan mau thir can tuan theo cac yéu ciu chung va phrong
phap néu trong TCVN 7606 (ISO 21571). Nén sir dung cac phwong phap chiét ADN dwoc md ta trong
Phu luc A, TCVN 7606 (ISO 21571).

7.3 Thiétlap PCR
7.3.1 Hén hop phan tng

Phuwong phap nay str dung téng thé tich hén hep phan (ng Ia 25 uL cho mbi phan (ng PCR. Thiét lap
thanh phan phan (bng nhu trong Bang 2. Thubc thtt phai dugc ra déng hoan toan & nhiét 4 phong.
M®Gi loai thubc thir phai dueoc trén can than va ly tam trong thoi gian ngdn ngay trwdc khi lay bang
pipet. Hon hop thude thir PCR dwoc chuén bi co chiva tat ca cac thanh phan triy ADN mau thi. Tong
legng hdn hop thude thir PCR can duoc chuén bj phu thudc vao sb phan (rng can thuc hién, bao gdm
it nhat mét leong dwoc lay bang pipet dé du phong cho phan tng bd sung. S6 Iwong mau thir va cac
kiém chirng Iap lai theo TCVN 13841 (ISO 20813). Thiét Iap cac phép thir PCR nhu sau:

a) tron hén hop thube thie PCR, ly tdm trong thdi gian ngan va ding pipet 1ay 20 plL cho vao méi lo
phan tng;

b) thém 5 pL tirng ADN mau thtr (tr 20 ng/uL dén 200 ng/uL) hodc kiém ching dwong ADN dich

hoac kiém chirng chiét mAu tring hodc nwéc vao cac lo phan (ng trong ng;
c) trén va ly tdm trong thoi gian ngén.

Bang 2 - Thanh phén phan (rng khuéch dai

Tong thé tich phan tng 25 pL

ADN méu thir (tr 20 ngful. dén 200 ng/pL) hodc céc kiém chirng 5L

2 x PCR master mix® 12,5 L

Mbi Porcine-97bp-F, ¢ = 10 pmol/L va Porcine-97bp-R, ¢ = 10 umol/L 1,0 plL cho tirng médi
Doan do Porcine-97bp-P, ¢ = 10 umol/L 0,5 pL

Nuwée Pén 25 pL

2 Trong thir nghiém cdng tac, str dung 2 x PCR master mix da duoc toi wu hda cb s&n dé dung cé chira tat ca
cac thanh phan, khong bao gébm khudn méu va mbi. 2 x PCR master mix chira ADN polymerase bén nhiét,
hén hep clia cac NTP véi dUTP va uracil-UDG dé gidm thiéu 6 nhiém chéo PCR va chét chuan ndi thu dong
dua trén thudc nhudém ROX. C6 thé st dung cac san pham teong tw néu cho két qua trong duong hodc tot
hon. Néu cin, c6 thé diéu chinh Iong thube thir va chwong trinh nhiét 86-thai gian.
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7.3.2 Cac kiém chirng PCR

7.3.2.1 Yéu cau chung

Cac kiém chirng PCR dugc néu trong TCVN 7608 (ISO 24276) va TCVN 13841 (1SO 20813).
7.3.2.2 Kiém chirng chét trc ché (phan tich gen tham chiéu)

Phai thue hién phép phan tich PCR gen kiém chirng tham chiéu (vi du: gen 18S rARN ddi véi sinh vat
nhan thwe, gen myostatin déi voi dong vat o vi va gia cam) st dung cac ADN mau thir Gé kiém tra
kha nang khuéch dai axit nucleic va dua ra kidm chirng dé loai cac két qua am tinh gia.

7.3.3 Cai dat may chu trinh nhiét real-time PCR

Chuyén céc lo phan (rng da chun bi vao may chu trinh nhiét. Céc lo phai dwoc sép xép dé tranh moi
thay ddi nhiét dd co thé xay ra & thanh lo lién quan dén may chu trinh nhiét real-time cu thé. Bét
chuwong trinh nhiét do-théi gian.

7.4 Chwong trinh nhiét-do thei gian

Chwong trinh nhiét d-thei gian néu trong Bang 3 da dwoc st dung trong nghién clru xac nhan gia tri
str dung. Viéc sir dung cac diéu kién phan (rng va chu trinh real-time PCR khac nhau can duwoc kiém

tra xac nhan. Thoi gian bién tinh ban dau phu thudc vao master mix dwoc st dung.

Bang 3 — Chwong trinh nhiét dé-th&i gian

Bwéc Théng sé Nhiét do | Thei gian Do huynh quang 86 chu trinh
1 Bién tinh ban dau 95 °C 10 min Khéng 1
Bién tinh 95°C 15s Khéng
2 | Khuéch dai | gz ai s 45
' | Gan mai va
i 60 °C 60s Co
kéo dai

8 Tiéu chi chap nhan/tr chéi
8.1 Yéu cau chung

Cén s dung chwong trinh phan tich di lieu cu thé ddi véi thiét bi real-time PCR twong tng @& xac
dinh c4c san pham PCR. Cac két qua khuéch dai c6 thé duoc biéu thi khac nhau, tiy thude vao thiét bi
dwoc s dung. Trong triedng hop khong c6 san pham PCR cé thé phat hién duoc (vi du: cac kiém
chirng am), két qua phai droc bidu thi I “khong xac dinh”, “khong khuéch dai” hodc s chu ky phan
(g tbi da duwoc thue hién. Néu xdy ra su khuéch dai clia trinh ty dich ADN trong mét mau thir (vi du:

cac kiém chirng dwong) thi cb thé quan sat thay dwdng cong khuéch dai hinh chir S (sigmoid-shaped).
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S6 chu ky duoc tinh tai diém giao nhau clia duong cong khuéch dai va ngwdng huynh quang [chu Ky
nguong (Cy) hodc chu ky dinh lwgng (Cq)l.

Néu di¥ liéu do huynh quang khong dién hinh thi viéc dién giai tw déng khéng cho két qua cb nghia, co
thé can thiét Iap th cong dueng nén va ngudng trudce khi dién gidi dir liéu. Trong trwdng hop nay, ap

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

- cac mbdi dic hiéu cla lon Porcine-97bp-F, Porcine-97bp-R va doan do Porcine-97bp-P tao thanh

duwong cong khuéch dai hinh chi S va c6 thé tinh dworc gia tri C; hoac gia tri Cg;

- céac phan (ng kiém chirng PCR khong bd sung ADN (kiém chiing thudc thr PCR, kiém chirng

chiét mau tring) khéng tao ra sw khuéch dai;

—  c4c kiém chirng khuéch dai (kiém chirng dwong ADN dich, kiém chirng chét trc ché PCR) tao ra su
khuéch dai va gia tri C, (hodc gia tri Cq) du kién.

Cac phat hién vét duoc xac dinh bing PCR ¢6 gia tri C tré hon gia tri Ci xac dinh dwoc tai LODes %
dich. Trong trirdng hep phaét hién vét hodc thu duwoc cac két qua duong tinh/am tinh trai ngwoc nhau
tlr cac chét chiét khac nhau clia cling mot mau ther, mau dé phai dwoc thir lai. Can chuan bi it nhat hai
chét chiét moi tir mau phong thr nghiém da dwoc dong nhéat. Tién hanh phan tich PCR it nhét 20 1an
Iap lai trén cac chat chiét méi (vi du: phan tich PCR mudi Ian Iap lai di voi hai ADN chiét dwoc, phan
tich PCR bay lan 1ap lai d6i véi ba ADN chiét dwec). Trinh tu dich duoc xem [a “phat hién dwec” néu
> 95 % cac két qua PCR clia chat chiét mé&i cho thdy phéat hién dwong tinh. Trinh tw dich dwec xem la
“khéng phat hién dwoc” néu < 95 % cac két qua PCR ctia chat chiét méi cho thay phat hién dwong tinh.
9 Tinh trang xac nhan gia tri str dung va tiéu chi hiéu nang

9.1 Yéu ciu chung

Xac nhan gia tri st dung theo mét quy trinh gdm hai phan:

a) xac nhan gia tri s dung ndi bd;

b) x&c nhan gia tri st dung bang thir nghiém cbng tac.

3.2 Do virng

Dé virng (robustness) clia phurong phap da dwec khdng dinh trong thir nghiém cdng tac béng cach
thay ddi cac diéu kién phan (rng dbi véi cac yéu tb sau:

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

b) thé tich phan (ng: 19 pL hodc 21 pL hdn hop thuée thir PCR cong véi 5 pl. ADN mau thir (néng @6
tir 20 ng/pL dén 200 ng/pL);

c) nhiét @ gan moi: 59 °C va 61 °C;
d) ndng d mdi hodc doan do: déu giam 30 %.

Péi voi mbi yéu té duoc thir nghiém, cac phan ing PCR duoc phan tich ba 1&n, mai 1an 20 ban sao
cta trinh tu dich va 100 ban sao clia trinh t khong phai dich la cac kiém chirng &m. Hiéu nang clia
phwong phap van dat yéu cau ddi voi ca cac mau thir va cac kiém chirng am trong cac diéu kién thay
ddi déi véi tirng yéu té thay dbi.

9.3 Db tai lap

D06 tai lap cla phwong phap duoc kiém tra xac nhan trong thir nghiém cong tac cé 13 phong thir
nghiém tham gia, do Trung tam Ky thuat Kiém dich Dong vat, Thuc vat va Thuc pham, Hai quan
Thuong Hai2 td chirc, phit hop véi nguyén tic IUPACE va cac hwdng dan BVLE. Cac phong thir
nghiém tham gia nhan dwoc 12 mau ADN dé danh gia ty 1é dwong tinh gid va am tinh gia. Tat ca cac

mau duoc dan nhan véi sé ma hoa ngau nhién va bao gdm sau mau I3p lai. 12 mau ADN la:
— sau lo dung dich ADN cla lgn, 10 ban sao/pL,
— sau lo dung dich ADN ctia ngwa, 20 ban sao/pL.

St dung phuong phap real-time PCR néu trong tiéu chuan nay va day cac dich pha lodng plasmid
ADN c6 chtra trinh tw dich dé xac dinh s6 ban sao. Nong db clia plasmid-ADN (ban sao/pL) dwoc do
bing may PCR ky thuat sb.

Céac phong thir nghiém tham gia nhan dwoc PCR master mix va cac oligonucleotid (cac méi va doan
do) tir don vi td chirc thlr nghiém cdng tac dé tién hanh cac thir nghiém PCR.

ADN bd gen clia lon va ngwa duwoc chiét lan lwot tie thit lon va thit ngwra, sau d6 duoc chinh bing dém
0,2 x TE dén ndng d6 danh nghfa twong (ng 1a 10 ban sao/pL dbi véi ADN cia lon va 20 ban sao/pl
dbi véi ADN clia ngua.

Thir nghiém cdng tac duwoc thiét ké Gé xac dinh ty Ié dwong tinh gid va am tinh gid. M&i mau ADN
duwoc thir bdi cac phong thir nghiém tham gia trong mét thir nghiém PCR duy nhét véi 5 pL dung dich
ADN tuong ng, str dung quy trinh va cac diéu kién néu trong Bang 2 va Bang 3. Két qua cla thir
nghiém céng tac dworc liét ké trong Bang 4.

) Pay 14 cac vi du vé& san pham thich hop cé ban san. Théng tin nay duwa ra tao thuan loi cho ngudi st dung tidu
chuan va khéng an dinh phai st dung san pham nay.

1
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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 thlr nghiém 12
S6 két qua dwoc chéap nhan 156
S6 mau thir durgc chap nhan c6 chira nguyén liéu tir lon 78
S6 mAu thir duoc chap nhan khong chira nguyén liéu tir lon 78
Két qua dwong tinh gia 0

Két qua duong tinh gia (tinh bing %) 0

Két qua am tinh gia 0

Két qua am tinh gia (tinh bing %) 0

9.4 D6 nhay

Gidi han phat hién tuyét dbi (LODgs +) Gbi véi phuong phap nay 1a nam ban sao ADN. Thir nghiém
céng tac phwong phap phat hién ADN cla lon dwoc thwe hién ddng thoi véi cac thir nghiém cdng tac
phirong phap phat hién ADN cla bo, ciru va ga. Trinh tw ADN dich clia bd, ciru, lon va ga duoc téng
hop va tao dong trong vecto pUCS57 [chiéu dai 2 710 bp, ma sb truy cap trong Ngan hang gen/Co s&
di liu cha chau Au vé trinh tw nucleotid (EMBL) la Y14837). Plasmid PUC57-bopc da tao thanh nay
(chiéu dai 3 127 bp) dwoc giai trinh tw dé dam bao réing chi mét ban sao ctia trinh tw ADN dich cla bo,
clru, lon va ga dwoc chén vao (xem Hinh 1). Khéng thay cé dot bién bi x6a hodc chén trong cac trinh

tw duoc chen (xem Hinh 2). Trinh tw dich cta cac phwong phap PCR twong (rng dwoc dua ra.
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pUC57-bopc
(3127 bp)

Chii dén:

-

nt 1~62 = amplicon bo (62 bp)

2 nt63~150 = amplicon clru (88 bp)

3 nt244~340 = amplicon lon (97 bp)

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

5 Promotor nguoc M13

6 Vi tri khoi dau sao chép ColE1

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

9 Promoter xudi M13

Hinh 1 - So d6 plasmid ADN da dich

13
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1 GGCCTCGGAG TCTGTATTCA GTAGGTGCAC AGTACGTTCT GAAGTGAACC
51 TCATTCTGGG GCCCAACATG CCTTTAAACC CTCAAAAACC ATTGAGACTG
101 GCGGGGAAGG AAAGGCAGCC AAACAGAGCG AGTCAGAAGG CTACAGTTCC

151 acacaatgtt acgegtatge aagtacatta caccgetege ctacacacaa
201 atacatttac taacatccat ataacgcgga catacagect tcaCGTAGET
251 GCACAGTAGG TCTGACGTGA CTCCCCGACC TGGGGTCCCC AGCACACTTA
301 GCCGTGTTCC TTGCACTCTC TGCATGTCCE CAGTCTGGCC CAGCTRGCCT.
351 GLEGGETTCT GLCAAGLTCT QLCACTCCTC TRCACCCAGT GCAGGTGAAT
401 ACCACATTCCACTGLGE

Chi din:

Buéng mdt gach lién dam nt 1~62 = amplicon bé (62 bp)

Dudng hai gach lién nt 63~150 = amplicon ciru (88 bp)
Buodng gach ngang nt 244~340 = amplicon lgn (97 bp)
Duéng gach cham nt 341~417 = amplicon ga (77 bp)

Hinh 2 — Trinh tw hoan chinh cia cac nucleotide (nt) va chu gidi cia doan chén

trong plasmid pUCS57

M&Gi phong thir nghiém tham gia vao thir nghiém cdng tac nhan dwoc mét dung dich chira ADN plasmid
pUC57 dwoc chinh dén 1 000 ban sao/pL cla trinh tw dich (xem Tai liéu tham khéo [2], Hinh 1 va Hinh 2)
trong ADN tinh tring c4 héi néng d6 20 ng/uL dwgc pha vd té bao bang séng siéu &m. Nong dd duoc
do treére khi phan phéi bang thiét bi PCR ky thuat sé (Hé théng PCR Digital Droplet QX1002). Day cac
dung dich pha loang thu duoc tir 13 phong thl nghiém ndm trong dai tir 0,02 bén sao/uL dén 4 ban
sao/uL st dung dém 0,2 x TE c6 chira ADN tinh tring ca hdi ndng d6 20 ng/uL duwroc pha v té bao bang
song siéu am. MGi phong thir nghiém tham gia do sau lan Iap lai cho mdi mirc ndng d6. Két qua duong

tinh dat dwoc d6i véi 5 ban sao trén méi PCR bang 78 trong sé 78 1an thir nghiém (xem Bang 5).

Xac suét phat hién (POD) m6 ta xac sudt ma qua trinh khuéch dai PCR sé dién ra tai mot sé ban sao
da cho cla trinh tw dich. D& liéu dinh tinh thu duoc tir tat ca cac phong thir nghiém va cac muc pha
loang (xem Bang 5) st dung dé& xac dinh POD = 0,95 clia phuong phap phat hién (xem Bang 6) duwoc
néu trong Tai ligu tham khao [4]. D léch chuan xac dinh dwoc 1a 0,30 va LODgs « 1a 3,1 ban sao; ca hai

théng s6 déu thap hon mirc t6i da yéu cau lan lrot 1a 1 ban sao va 20 ban saol2ls),

2 Payla cac vidy vé san pha’nm thich hop ¢6 ban san. Théng tin nay dua ra tao sw thuan loi cho ngudi sir dung
tiéu chudn va khong an dinh phai str dung san phdm nay. Cac san pham tuong ty cb thé deoc st dung néu cho
két qua trong deong.
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Bang 5 - Két qua thir nghiém cong tac déi véi gidi han phat hign (LODasy)

S6 ban sao gen beta actin clia lon trén méi phan (rng PCR

S6 két qua dwong tinh (C; < 45) trong

(danh nghia) 78 két qua
20 78
10 78
5 78
2 72
1 49
0,5 30
0,1 r{

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

Théng sb Gen beta actin ctia lgn
S6 phong thtr nghiém tham gia 13
Sé Ian 1ap lai phan tich PCR trén méi mirc pha lodng 6
Xac suét phat hién trung binh gitra cac s
phong thtr nghiém (LPOD) '
Puéng cong POD D6 dbce b so véi dueng cong POD Iy 117
twéng (b = 1) '
P 1éch chuén phong thtr nghiém, o, 0,30
e L. Trung vi clia phong thir nghiém theo ly
LODess (tinh bang cac ban sao) e 3,1
uyé

9.5 Do dac hiéu

Trinh tw dai dién tir gen beta actin cla lgn (ma sb truy cap cla trinh tw trong Ngan hang gen la
DQ452569.1) dwoc chon lam dich PCRI. Mbi va doan do dwoc thiét ké va tdi wu héa bang cach st

dung phan mém téi wu héa va fwa chon doan do-moi.

D6 dac hiéu loai trir ly thuyét clia méi va doan do gen ACTB cla lon dwoc phan tich @& xac dinh tinh
tvong Géng véi cac loai khac str dung chwong trinh BLASTNISL Sir dung trinh t 97- bp lam trinh tw
truy van 1& mdt phan cua trinh tr cé ma sb truy cap trong NCBI 1a DQ452569.1 (vi tri cac nucleotid:

335-431). Cac két qua nghién clru vé su twong ddng dwoc néu trong Phu luc A. Khéng cd su twong

ddng vai cac gen khac va cac loai khac.
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Céac phép phan tich quy dinh trong Bang 7 duoc thiét 1ap v&i ADN tir cac loai khac nhau (khodng

200 ng/PCR). D liéu duw kién Iy thuyét dwoc thiét 1ap bang céc trinh tw truy van trong co s& di liéu
NCBI céng khail®.

D6 dac hiéu muc tiéu duoc thir nghiém voi chin gidng lon (Sus scrofa) bao gém lon Duroc (My), lon

Yorkshire (Anh), lon Pietrain (Bi), lon Hampshire, (My), lon Landrace (Ban Mach), lon Bamei (Trung

Quéc), lon Meishan (Trung Quéc), lon Qingping (Trung Quéc), lon Tongcheng (Trung Qudc) va lon

rieng (Sus scrofa moupinensis, Trung Quéc). Véi khodng 100 ban sao clia ADN dich, tat cd cac mau

gidéng lon déu dwoc phat hién véi cac tin higu dwong tinh va dudng cong khuéch dai du kién. D6 chon

loc muc tiéu ctia trinh tw dich 97 base cling dwgc danh gia bang chwong trinh BLASTN dua trén dir

liéu toan bd gen dong vat clia Ngan hang gen. Cac két qua cho thay trinh tw dich 97 base I1a duy nhét

@i véi lon duoc néu trong Phu luc A.

Bang 7 — Do dic hiéu cia phwong phap phat hién gen beta actin cta lgn

Loai dong vat thir nghiém

Dw kién vé mit ly

th uyét

Khéng dinh bang

thir nghiém

béng vat

Bo bison (Bison bison)

N

N

Lac da hai bwdu (Camelus bactrianus)

Ca chép (Cyprinus carpio)

Méo (Felis catus)

Bo nha (Bos faurus)

Ga rirng long dé (Gallus gallus)

Ché nha (Canis familiaris)

Lira (Equus asinus)

Vit ¢b xanh (Anas platyrhynchos)

Nai strng xam (Cervus canadensis)

Dé (Capra hircus)

C4& vang (Carassius auratus)

Ngdng xam (Anser anser)

Ngwa (Equus caballus)

Bo Zebu (Bos indicus)

Z| Z| 2| 2| Z2| 21 Z2| 2| 2| Z2| 2| 2| 2| Z

Z| Z| Z2| Z2| 2|22 2| Z2|Z2| Z2| 2| Z2| 2| Z2

Chudt nhat (Mus musculus)

=z

d

Khi vang (Macaca mulatta)
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Loai dong vat thir nghiém

Dw kién vé mat ly
thuyét

Khéng dinh bing

thir nghiém

Pong vat

Pa diéu chau Phi (Struthio camelus)

N

N

Chim tri @& (Phasianus colchicus)

N

N

Lon nha (Sus scrofa domesticus)

Pos

Pos

B& cau nui (Columba livia)

Chim cut thuong (Coturnix coturnix)

Thé chau Au (Oryctolagus cuniculus)

Chuét céng (Rattus norvegicus)

Ctru (Ovis aries)

C4 hdi van (Onchorhynchus mykiss)

Ga tay (Meleagris gallopavo)

Trau (Bubalus bubalis)

Z|lZz|Z2|Z2|Z21Z2|Z2|Z

Z | Z2 | Z2 | Z2|Z2 |22 |2 Z

Lon rieng (Sus scrofa)

Pos

Pos

Bo6 hoang Tay Tang (Bos mutus)

=z

=

Nguwe&i

Ngwéi (Homo sapiens)

Thire vat

Cé linh lang (Medicago sativa)

Ngb (Zea mays)

Cai d4u (Brassica rapa)

Lua (Oryza sativa)

Cao lwong (Sorghum bicolor)

Pau twong (Glycine max)

Laa mi (Triticum aestivum)

Z|l 2|2 Z2|Z2|Z | Z2 | Z

2|l Z2|Z2|Z2|Z2|Z2 |2 Z

Chu dan

Pos: duong tinh; N: am tinh

10 Bao cao thir nghiém

Bao cao thlr nghiém phai duoc lap theo quy dinh trong TCVN 13841 (ISO 20813) va cac tiéu chuan cé
thé ap dung khac [vi du: TCVN 7608 (ISO 24276)).
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Phu luc A
(Tham khao)

Két qua BlastN 2.9.0 d6i véi trinh tw truy van ctia bd gen tham chiéu trong Ngan hang gen

(452 co s dir ligu)

A1 Trinh tw truy van

A.1.1 ID trinh tw truy van: DQ452569.1 (bp 335-431).

A.1.2 Mb ta: gen beta actin (ACTB) cua lon rirng (Sus scrofa), mdt doan gen ma héa khong day 4.
A.1.3 Loai phan ttr: axit nucleic.

A.1.4 Chiéu dai trinh ty truy van: 97.

A.2 Sy phan phéi 18 Blast hit trén 18 trinh tw tham chiéu trong co s& di¥ liéu clia Ngan

hang gen
Xem Hinh A.1.
5
D <40 % 80200 % 2200
l | ] [ I [ | | ! |
1 10 20 30 40 50 60 70 80 90
Chit dan:

1 Trinh ty truy van
Hinh A.1 - Chu dén déi vé&i cac diém bat cap

18



A3 Mota

Bang A.1 - Mo ta

TCVN 13842-3:2023

Diém
téi da

biém
téng sb

Ty lé
bao phu
%

Giatri E

Po trong
ddng

%

Ma sé truy cap

Phan lap nhiém séc thé 3 cia lon TJ
Tabasco giéng Duroc loéi lon rirng
(Sus scrofa), Sscrofa11.1

174

174 100

9e-40

98,97

NC_010445 4

Viing gen chua xac dinh clia doi qua
den (Pteropus alecto), ASM32557v1
scaffold 40

145

145 98

7e-31

93,75

NW_006431919.1

Phan tap ving gen chuwa xac dinh
cla doi Shadow, loai doi qua Ién
(Pteropus vampyrus), Pvam_2.0
Scaffold90

145

145 100

Te-31

93,75

NW_011888871.1

Phan 1ap viing gen chwra xac dinh
Pink-7 cia loai hwou dudi trdng
(Odocoileus virginianus texanus),
Ovir.te_1.0 scaffold559

130

130 98

2e-26

90,82

NW_018339053.1

Phan lap ving gen chura xac dinh
cua lac da Carlotta (AHFN-0088) loai
lac da Alpaca (Vicugna pacos),
Vicugna_pacos-2.0.1 Scaffold112

128

128 98

3e-25

90,62

NW_005882814.1

Phan lap ving gen chua xac
dinh1219 cla loai doi &n qua Ai Cap
(Rousettus aegyptiacus), Raegyp2.0

126

126 98

3e-25

90,62

NW_015494601.1

Nhigm séc thé sb 24 cia chiing
OAR_USU_Benz2616, giéng
Rambouillet, loai ctru (Ovis aries),
Oar_rambouillet_v1.0

124

124 98

9e-25

89,80

NC_040275.1

Nhiém sac thé s 25 cla gidng dé
San Clemente loai dé (Capra
hircus), ASM170441v1

124

124 98

9e-25

89,80

NC_030832.1

Viing gen chua xéc dinh cla giéng
lac da Alxa loai lac da hai budu
{Camelus bactrianus),
Ca_bactrianus_MBC_1.0 scaffold33

122

122 o8

3e-24

89,58

NW_011510927.1

Viing gen chura x4c dinh clia gibng
lac da Arabia loai lac da hai buréu
(Camelus bactrianus),
PRJNA234474_Ca_drom-
edarius_V1.0 scaffoldi688

122

122 98

3e-24

89,58

NW_011510927.1
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Bang A.1 (két thic)

Mo ta Diém tbi| Piém | Tyle |GiatriE | Dotwong | Masd truy cap
da | tbngsd | bao pha dong
% %
Viing gen chura xac dinh clia linh 119 119 98 4e-23 88,78 |NW_005816904.1

duwong Tay Tang (Pantholops
hodgsonii), PHO1.0 Scaffold797

Phan lap ving gen chura xac dinh 110 110 98 3e-20 87,50 [NW_012137969.1
6110/ MARCELLA clia virgn céo
(Propithecus coquerelj), Pcog_1.0
Scaffold137

Phan lap ving gen chua xac dinh 110 110 98 4e-18 86,46 | NW_003852487.1
467f Iridium cla loai linh tredng
(Otolemur garnettii), OtoGar3
scaffold00092

Phén lap viing gen chwa x&c dinh 102 102 98 4e-18 86,46 |NW_017731383.1
ML- 2016 clia doi mii qua
(Hipposideros armiger),
ASM189008v1

Phan lap vung gen chua xac dinh 99 99 98 6e-17 85,42 |NW_007115843.1
Samal-C Ts95f clia viron mét kinh
(Carlito syrichta), Tarsius_syrichta-
2.0.1 Scaffold171747

Phan lap ving gen chua xac 75 75 96 1e-09 81,37 | NW_004936765.1
dinh#75 cla soc dat 13 soc

(lctidomys tridecemliineatus),

SpeTri2.0 scaffold00297

Phan lap ving gen chira xac dinh 73 73 94 1e-08 81,00 |NW_020963434.1

SJ_83 clia s6c marmot bung vang
(Marmota fiaviventris),
ASM367607v1 scaffold633

Viing gen chira xac dinh clla soc 71,3 71,3 94 1e-08 81,00 NW.015351287.1
nui cao (Marmota marmota),
marMar2. 1

A.4 Biatcap

Phan 1ap nhiém séc thé sé 3 cla lon TJ Tabasco giéng Duroc ioai lon rieng (Sus scrofa), Sscrofali.1,

ID trinh tu: NC_010445.4 Chirc nang: actin, cytoplasmic 1 actin, cytoplasmic 1

Chiéu dai: 132848913 86 diém khop: 1 Dai 1: tir 4088650 dén 4088746
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Piém Kyvong D6 twong dong Khoang tréng  Mach
174 bit (94) 9e-40() 96/97(99 %) 0797 (0 %) Duong/Am
Trinh fw fruy van 1 CGTAGGTGCACAGTAGGTCTGACGTGACTCCCCGACCTEGGETCCCCAGLACACTTAGCE 60

SRR R RN R R AR NN N R AR RN R R R AR R R AN AR AOARNRNNNY
Trinh tw tham chiéu 4088746 CETAGETECACAGTAGETCTCACCTGACTCCCCGACCTEGEETCCCCAGCACACTTAGCC 4088687
Trinh tw truy vén 61 GTGTTCCTTGCACTCTCTGCATGTCCCCAGTCTGECE 97

y RN IR RN R R AR R AR R E A A Y
Trinh tw tham chieu 4088686 GTGTTCCTTGCACTCTCTGCATGTCCCCAGTCCGGCC 4086650

Ving gen chua xac dinh cla doi qua den (Pteropus alecto), ASM32557v1 scaffold 40, ID trinh tu:
NW_008431919.1, Chirc nang: actin, cytoplasmic 1

Chiéu dai: 22055733 S6 diém khép: 1 Dai 1: tlr 206842278 dén 20642373

piém Ky vong Db twong déng Khodng tréng Mach

145 bit (78) 7e-31()  90/96 (94 %) 0/96 (0 %) Duong/Duong
Trinh tw truy van 2 GTAGGTGCACAGTAGGTC TGACGTOACTCAOCEALCTCEECTCOCCACCACACTTACCCG 61

AR R A AN R RN N A e R S A S A RN R RN R R RO
Trinh tw tham chidu 20642278 GTAGGTGCACAATAGGTCTGAAGTGAACCCOCGTCCOGGEETCCCCAGCACACTTAGCCG 20642337
Trinh ty truy van 62 TGTTCCTTCCACTCTCIGCATGTCCCOAGTCTGGES 97

. RN R R R R AR R R R R NN R AR IR R RN
Trinh tir tham chiéu 20642338 TGTTCCTTGCACTCTCTGCATGTCCCCALTCTGECS 20642373

Phan lap ving gen chwa xac dinh cla doi Shadow loai doi qua Ion (Pteropus vampyrus), Pvam_2.0
Scaffold90, ID trinh tu: NW_011888871.1

Chiéu dai: 3778687 S6 diém khop: 1 Dai 1; tir 2192495 dén 2192590
Diém Kyvong Db twong ddng Khoang trdng Mach

145 bit (78) 7e-31()  90/96 (94 %) 0/96 (0 %) Duwong/Am
Trinh tu truy vén 2 GTAGGTGCACAGTAGG TCTGACGTGACTCCCCGACCTGEGGTOCCCAGCACACTTAGCCG 61

COTETERVRUD VERUERET e Bl LRRTE b LR iR e i tnging
Trinh tu tham chiéu 2192590 GTAGGTGCACAATAGGTCTGAAGTGAACCCCUGTCLCOGEGTCCCCAGEACACTTAGCCG 2152531
Trinhfy truyvan 62 TGTTCCTTGCACTCTCTGCATGTCCCCAGTCTGGCE 97

. B IR I N TR ER R RN RNR IR AN INY
Trinh f tham chidéu 2192530 TGTTCCITGCACTCTICTGCATETCCCCAGTCTGGEC 2192455

Phén lap ving gen chua xac dinh Pink-7 cla loai hwou dudi trang (Odocoileus virginianus texanus),
Ovir.te_1.0 scaffold559, ID trinh tw: NW_018339053.1

Chiéu dai: 1584470 Sé diém khop: 1 Dai: tlr 33250 dén 33347
Diém Ky vong D6 twong déng Khoang tréng  Mach
130 bit (70) 2e-26() 89/98 (91 %) 2/98 (2 %) Duong/Duong
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Trinh tw truy van 2 GTAGGTGCACAGTA-GETCTGACGTGACTCCCCGACCTGGGETCCCCAGCACACTTAGCE 61

PERTEALULLE b0 0 LR B0 Peny RV vebl bebnnvbairntenteyl
Trinh tw tham chiéu 33250 GTAGGTGCACAATACGTTCTGANGTGARTCCOCCATCCTGGGATCCCCAGCACACTTAGCC 33309
Trinh ty truy van 61 GTGTTCCTTGCACTC-TCTSCATGTCCCCAGTCTRGRE 97

CERLRIRLRRTIDTY FRRRR s et
Trinh tw tham chiéu 33310 GTGTTCCTTGCACTCTTICTGCATGTCCCCAGTCTGECC 33347

Phéan Iap viung gen chwa xac dinh cla lac da Carlotta (AHFN-0088) loai lac da Alpaca (Vicugna
pacos), Vicugna_pacos-2.0.1 Scaffold112, ID trinh tu: NW_005882814.1

Chiéu dai: 5706089 Sb diém khop: 1 Dai: tir 2077559 dén 2077654
Didm Kyvong D6 twong ddng Khodng tréng  Mach
126 bit (69) 7e-26()  87/96 (91%) 0/96 (1%) Duong/Duong

Trinh tw truy van 2 GTAGGTGCACAGTAGGTCTGACGTGACTCCCCGACCTGGGGTCCCCAGCACACTTAGCCG 61

RN A A R A e N RO N O A O R SN A RN AR RN AR AN RN RN Y
Trinh tw tham chiéu 2077559 GTAGGTGCACAATACGTCTGGAGTGAATCCCTGTCCCGGGATCCCCAGCACACTTAGCCG 2077618

Trinh tw truy van 62 TGTTCCTTGCACTCTCTGCATGTCCCCAGTCTGEEC 97

) RRARR R NN RN AR AR RN RRR RN RN
Trinh twr tham chiéu 2077619 TGTTCCTTGCACTCTCTGCATGTCCCCAGTCTGECC 2077654

22



(1

(2]

(3]

(4]

(5]

(6]

TCVN 13842-3:2023

Thw muc tai liéu tham khao

LIN C.L., JENNEN D.G., PONSUKSILI S., THOLEN E., TESFAYE D., SCHELLANDER K,
WIMMERS K., Haplotype analysis of beta-actin gene for its association with sperm quality and
boar fertility. J. Anim. Breed. Genet. 2006,123(6), pp. 384-388

WANG Q., CAI Y.C., HE Y.P., YANG L.T., PAN L.W. Collaborative ring trial of two real-time PCR
assays for the detection of porcine- and chicken-derived material in meat products. Plos ONE.
2018, 13(10), e0206608

HORWITZ W. Protocol for the design, conduct and interpretation of method performance studies.
Pure and Appl. Chem. 1995, 67, pp. 331-343

Guidelines for the validation of qualitative real-time PCR methods by means of a collaborative
study. Federat Office of Consumer Protection and Food Safety. Bundesamt fur Verbraucherschutz
und Lebensmittelsicherheit (BVL)

UHLIG S., FROST K., COLSON B., SIMON K., MADE D., REITING R., GOWIK P., GROHMANN
L. Validation of qualitative PCR methods on the basis of mathematical-statistical modelling of the
probability of detection. Accred Qual Assur. 2015, 20, pp. 75-83

National Center for Biotechnology Information (NCBI], Available at (accessed 2019-07-28]:
https://blast.ncbi.nlm.nih.gov/Blast.cqi?PROGRAM=blastn&PAGE TYPE=BlastSearch&LINK
LOC=blasthome

23



	13842-3_2023_001.jpg
	13842-3_2023_002.jpg
	13842-3_2023_003.jpg
	13842-3_2023_004.jpg
	13842-3_2023_005.jpg
	13842-3_2023_006.jpg
	13842-3_2023_007.jpg
	13842-3_2023_008.jpg
	13842-3_2023_009.jpg
	13842-3_2023_0010.jpg
	13842-3_2023_0011.jpg
	13842-3_2023_0012.jpg
	13842-3_2023_0013.jpg
	13842-3_2023_0014.jpg
	13842-3_2023_0015.jpg
	13842-3_2023_0016.jpg
	13842-3_2023_0017.jpg
	13842-3_2023_0018.jpg
	13842-3_2023_0019.jpg
	13842-3_2023_0020.jpg
	13842-3_2023_0021.jpg
	13842-3_2023_0022.jpg

