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L&i néi dau
TCVN 13842-5:2023 hoan toan twong duwong véi ISO/TS 20224-5:2020;
TCVN 13842-5:2023 do Ban ky thuat tiéu chuan quéc gia TCVN/TC/F13 Phuong phap phén tich

va ldy méu bién soan, Vién Tiéu chudn Chéat lvgng Viét Nam d& nghi, Tong cuc Tiéu chuan Do

lwérng Chét Igng tham dinh, B Khoa hoc va Cong nghé cong bé.

Bo TCVN 13842 (ISO/TS 20224) Phén tich d4u an sinh hoc phén ti& — Phét hién nguyén lidu c6
nguén gbc tir dong vét trong thuc phdm va thirc &n chan nudi bang real-time PCR gbm cac tiéu
chuan sau:

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

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

TCVN 13842-3:2023 (1SO/TS 20224-3:2020), Phan 3: Phuong phép phét hién ADN caa lon;

i

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

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

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

foodstuffs and feedstuffs by real-time PCR cn 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;

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

Trong thie phdm va thiec 3n chin nudi, viéc pha tron gian 1an thit de doa dén thuong mai va an toan
clia cdng déng. Viéc pha tron co thé anh hwdng dén si tuan thi cac quy tic vé ché db an hang ngay,
st phat trién kinh t& va dn dinh xa hoi. Tiéu chuan nay dwa ra phuong phap phan tich phan (rng chudi
polymerase th&i gian thue (real-time PCR) @& xac dinh thit clia céc loai déng vét tir axit nucleic cé trong
thanh phan cla thirc pham va thirc an chin nubi.

Nguyén liéu sinh hoc cé ngudn gbc tir dong vat trong thire phdm va thirc an chan nudi duoc phat hién
va xac dinh trong phong thir nghiém bang cac bwdc lién tiép (hodc ddng thdi) sau: chuan bi phan mau
th&/mAu thlr, chiét va tinh sach axit nucleic, khuéch dai PCR va dién giai két qua. Tiéu chuén nay dua
ra hwéng dan vé viéc khuéch dai PCR va dién giai két qua, cu thé dé phat hién ADN cla dé.

Bd TCVN 13842 (ISO 20224) bao gdm céac yéu cau ky thuat mé ta cac (’ng dung cu thé. Cac phurong
phap phat hién ADN clia cac loai khac duoc thiét 1ap trong twong lai sé dwec thém vao nhu cac phan
ddc lap.
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Phan tich dau 4n sinh hoc phan ti

Phat hién nguyén liéu c6 nguén géc tir dong vat trong
thwe pham va thirc &n chan nuéi bang real-time PCR -
Phan 5: Phwong phap phat hién ADN ctia dé

Molecular biomarker analysis — Detection of animal-derived materials
in foodstuffs and feedstuffs by real-time PCR —
Part 5: Goat DNA detection method

1 Pham vi ap dung

Tiéu chudn nay quy dinh phrrong phap phan (ng chudi polymerase thoi gian thye (real-time PCR) dé
phat hién dinh tinh ADN déc hiéu clia dé trong thirc pham va thirc &n chan nudi. Phuong phap nay yéu
cAu chiét mét lvong thich hgp ADN cé thé khuéch dai bang PCR t* nén mau lién quan va cé thé duoc
ap dung dé phat hién nguyén liéu cé ngudn géc tir dé (Capra hircus).

Trinh ty dich la mét phan doan trinh tw ADN nhiém séc thé 9 clia dé (nghfa la ma sd truy cap trong
Ngan hang gen la NC_030816.1)", biéu hién dwéi dang mét ban sao trén mét bd gen don boi. Phép
phan tich PCR duoc dung cho dich ndy c6 giéi han phat hién tuyét dbi 1a nam ban sao cho mdi phan
{rng, véi G0 13p lai > 95 % & ndng d6 nay (LODes ).

2 Tailiéu vién dan

Céc tai liéu vién dan sau rat can thiét cho viéc ap dung tiéu chudn nay. Déi véi cac tai liéu vién dan ghi
ndm cong bd thi ap dung phién ban dwoc néu. D6i véi cac tai liéu vién din khong ghi nam cong bb thi

ap dung phién ban mé&i nhét, bao gdm ca cac stra ddi, bd sung (néu cd).

TCVN 7608 (ISO 21571), Thuc phdm — Phuong phap phén tich dé phat hién sinh véat bién dbi gen va
sén pham c¢6 nguén géc bién dbi gen ~ Téch chiét axit nucleic

TCVN 7608 (1SO 24276), Thuc phdm — Phuong phap phén tich dé phat hién sinh vat bién doi gen va

san phdm ¢6 nguén géc bién dbi gen - Yéu cau chung va dinh nghia
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TCVN 11933 (ISO 16577), Phan tich d4u an sinh hoc phén tir - Thuét ngi¥ va dinh nghra

TCVN 13841 (ISO 20813), Phén tich dau &n sinh hoc phén tr — Phuong phép phét hién va xac dinh
nguyén liéu c6 nguén géc tir dong vét trong thuc pham va san pham thuc pham (dua trén axit nucleic) -

Yéu cau chung va dinh nghfa

3 Thuat ngir va dinh nghia

Trong tiéu chuan nay str dung céac thuat ng va dinh nghia néu trong TCVN 11933 (ISO 16577).

4 Co s& khoa hoc

ADN duoc chiét ra khoi phan mau thtr 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 nang khuéch dai clia ADN chiét duwoc st dung phép phan tich
PCR dac hiéu dbi véi sinh vat nhan thire (vi du: gen 18S rARN) hodc ddng vat ¢é vi va gia cam (vi du:
gen myostatin);

— phat hién trinh tw ADN d3c hiéu cla trinh tw ADN nhiém séc thé 9 don [é cla dé (vi du: ma sb truy
cap trong Ngan hang gen la NC_030816.1) bang real-time PCR.

CHU THICH: Sé ban sao gen 18S ribosome ARN (18S rARN) clia sinh vat nhan thuc trong mot té bao thay dbi tir
vai tram dén vai nghin, trong khi gen trinh ty dich d&c hiéu & bd gen cia dé, gen myostatin & bé gen clia dong vat
cb vi va clia gia cam la gen don I€. S6 ban sao clia trinh ty dich d&c hiéu & bd gen cla dé da dwoc khang dinh
béing phan tich tin sinh hoc & toan bd gen (xem Phu luc A) va str dung PCR ky thuat s6 d& dinh lueng tuyét dbi.

5 Thubc thir va vat liéu thir
5.1 Yéu cau chung

Trong tiéu chuan nay, chi st dung cac héa chét va nwéc loai tinh khiét phan tich da dwoc céng nhan,
thich hop dung cho sinh hoc phan tk. Trie khi co6 quy dinh khac, cac dung dich phai dwoc chuén bi
béng cach hoa tan cac thubc thir tong ting trong nwére, sau do tiét trling bang ndi hap ap lwc. D6 voi
tht ca cac thao tac st dung gang tay khong co bdt. Nén st dung cac dau pipet duoc bao vé bang sol
khi (tranh 6 nhi&m chéo).

5.2 Thubc thir PCR
5.2.1 PCR master mix

PCR master mix chira ADN polymerase bén nhiét, dém pH, KCI, MgCl., uracil-ADN glycosylase (UDG)
va bbn dNTP (dATP, dGTP, dUTP, dCTP] & dang ¢6 dic c6 thé pha lodng, sin co dé st dung.
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5.2.2 Oligonucleotid

Chét lwong cla cac oligonucleotid phai di dé st dung lam mdi va doan do. Xem Bang 1.

Bang 1 - Oligonucleotid

Néng do cuéi ciing
trong PCR

Trinh tw ADN d&c hiéu trong ADN nhiém sic thé 9 cla dé la trinh tu dich (ma s6 truy cap trong

Ngan hang gen la NC_030816.1)2

Tén Trinh tw ADN cla oligonucleotid

Goat-87bp-F | 5-GGAAGGAAAGAGAATGGGGATATGG-3 400 nmol/L
Goat-87bp-R | 5-TCTCCACACACAGCCAAAACC-3' 400 nmol/L
Goat87bo.p | ° IPAMFATCCATCTCTCCCTCCACTCCCTGCCTAA- 555

PP | TAMRARS nmol/L

® San phdm PCR = 33 829 251 - GGAAGGAAAG AGAATGGGGA TATGGAGGAA AATTTAGGCA
GGGAGTGGAG GGAGAGATGG ATGTATGGTT TTGGCTGTGT GTGGAGA - 33 829 337 - NC_030816.1.

® FAM: 6-carboxyfluorescein, TAMRA: 6-carboxytetramethylrhodamin.

Goat-87bp-F gdm cac cap base 33 829 251-33 829 275, Goat-87bp-R gém cac cip base 33 829 317-33
829 337 va Goat-87bp-P gbm céc cip base 33 829 284-33 829 312 clia frinh tw ADN nhiém séc thé 9
clia dé, c6 ma sb truy cap trong Ngan hang gen la NC_030816.1. C6 thé st dung thudc nhudm
reporter va/hodc thubc nhudm quencher trong tw néu cho cac két qua twong dwong hodc tét hon.

6 Thiét bi, dung cu

Céc yéu clu lién quan dén thiét bi, dung cu va vat liéu phai tuan theo TCVN 13841 (ISO 20813). Ngoai
cac thiét bi thdng thurdng clia phong thlr nghiém, can c6 céc thiét bi sau.

6.1 May chu trinh nhiét real-time

Thiét bi khuéch dai ADN in vitro va thic hién cac chu trinh nhiét dg-thoi gian can thiét cho PCR. Ngoai
ra, thiét bj phai cé kha nang kich thich cac phan t& huynh quang & cac buéc song quy dinh va phat
hién @G anh sang huynh quang phat xa cla chat danh diu huynh quang dwoc dung dé thire hién cac
phan tich dinh dang TagMan.

7 Céach tién hanh
7.1 Chuén bi phin miu thir/mau thie

Mau thir dwoc st dung dé chiét ADN phai dai dién cho mau phong thir nghiém va déng nhét, vi du
bang cach nghién hodc ddng héa mau phong thtr nghiém thanh hén hop min. Chuén bi phan mau
thi/mau thlr can tuan theo cac yéu cau chung va phuwrong phap cu thé dwoc néu trong TCVN 7606
(1ISO 21571) va TCVN 13841 (ISO 20813).
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7.2 Chuén bi chét chiét ADN

Viéc chiét/tinh sach va dinh lwong ADN tir phan mau thir cin tuan theo cac yéu ciu chung va phwong
phap néu trong TCVN 7606 (ISO 21571). Nén str dung cac phurong phép chiét ADN dugc mé ta trong
Phy luc A, TCVN 7606 (ISO 21571).

7.3 Thiétlap PCR
7.3.1 Hbén hop phan trng

Phwong phap nay st dung tdng thé tich hdn hop phan tng la 25 UL cho méi phan (rng PCR. Thiét lap
thanh phan phan (ng nhu trong Bang 2. Thubc thir phai dwoc ra ddng hoan toan & nhiét a6 phong.
Mbi loai thudc thtr phai dwoc trén can than va ly tam trong thoi gian ngan ngay trudc khi lay bang
pipet. H&n hop thude thtr PCR duoc chuan bi ¢6 chira tat ca cac thanh phan trir ADN mau thix. Téng
lwgng hén hep thubc thir PCR cin dwoc chudn bi phu thudc vao sé phan (ng can thye hién, bao goém
it nh&t mét lvong duwoc lay bing pipet d& dy phong cho phan ting bé sung. S6 lvong mau thir va cac
kiém chirng I3p lai theo TCVN 13841 (ISO 20813). Thiét Iap cac phép thir PCR nhu sau:

a) tron hdn hop thuée thir PCR, ly tam trong thdi gian ngan va dung pipet 1&y 20 pL cho vao méi lo
phan (ng;

b) thém 5 pL tieng ADN mAu thir (ttr 20 ng/uL dén 200 ng/uL) hodc kiém chirng dwong ADN dich

ho&c kiém chirng chiét mAu tring hodc nwéc vao céc lo phan tng twong ng;
c) trénva ly tdm trong thi gian ngan.

Bang 2 - Thanh phin phan ng khuéch dai

Téng thé tich phan trng 25 ul

ADN mAu thir (tr 20 ng/pL dén 200 ng/uL) hodc cac kiém chirng 5 UL

2 x PCR master mix? 12,5 pL

Mbi Goat-87bp-F, ¢ = 10 pmol/L va Goat-87bp-R, ¢ = 10 pmol/L 1,0 pL cho tirng mbi
Doan dd Goat-87bp-P, ¢ = 10 pmol/L 0,5pL

Nuwéc Pén 25 pL

2 Trong thir nghiém cong tac, st dung 2 x PCR master mix da dwoc ti wu héa co san dé ding cé chira tat ca
cac thanh phan, khong bao gém khuén mau va méi. 2 x PCR master mix chira ADN polymerase bén nhiét,
hén hep cla cac ANTP v&i dUTP va uracil-UDG dé giam thiéu 6 nhiém chéo PCR va chét chuan ndi thu dong
dira trén thudc nhudm ROX. C6 thé sir dung cac san pham tuong tw néu cho két qua trong dwong hoac tot
hon. Néu can, c6 thé diéu chinh lrong thude thir va chwong trinh nhiét do-thoi gian.
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7.3.2 Cac kiém chirng PCR

7.3.2.1 Yéu ciu chung

Céc kiém chirng PCR duoc néu trong TCVN 7608 (ISO 24276) va TCVN 13841 (ISO 20813).
7.3.2.2 Kiém chirng chét (rc ché (phan tich gen tham chiéu)

Phai thwe hién phép phan tich PCR gen kiém chirng tham chiéu (vi du; gen 18S rARN ddi v&i sinh vat
nhén thiee, gen myostatin @6 véi dong vat cé vi va gia cam) st dung cac ADN mAu thir dé kiém tra

kha nang khuéch dai axit nucleic va dua ra kiém 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 (¢ng da chudn bj vao may chu trinh nhiét. Cac lo phai dwoc sép xép dé tranh moi
thay ddi nhiét do c6 thé xay ra & thanh lo lién quan dén may chu trinh nhiét real-time cu thé. Bat
chuong trinh nhiét Ga-thoi gian.

7.4 Chwong trinh nhiét-do théi gian

Chuwong trinh nhiét dé-thoi gian néu trong Bang 3 da duwoc st dung trong nghién clru xac nhan gia tri
st dung. Viéc st dung cac diéu kién phan (ng va chu trinh real-time PCR khac nhau can duoc kiém

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

Bang 3 - Chwong trinh nhiét dé-thi gian

Bwéc Théng sb Nhiét d6 | Thei gian Po huynh quang $6 chu trinh
1 Bién tinh ban dau 95°C 10 min Khéng 1
Biéntinh | 95°C 15s Khéng
2 | Knuéch dai | 550 maiva 45
r 60 °C 60s Co
kéo dai

8 Tiéu chi chap nhan/tir chéi
8.1 Yéu ciu chung

Cén st dung chwong trinh phan tich dir liéu cu thé dbi véi thiét bj real-time PCR twong (g d& xac
dinh cac san phdm PCR. Cac két qua khuéch dai co thé dwoc bidu thi khac nhau, tuy thude vao thiét b
dwoc s dung. Trong trirdng hop khong c6 san pham PCR c6 thé phat hién dwoc (vi du: cac kiém
chirng am), két qua phai dwoc biéu thi 1a “khong xac dinh”, “khéng khuéch dai” hoac sé chu ky phan
(rng tbi da dwoc thuc hién. Néu xay ra sw khuéch dai cla trinh t dich ADN trong mét mau thir (vi du:

céc kiém chirng duong) thi cé thé quan sat thiy dwong cong khuéch dai hinh chir S (sigmoid-shaped).
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Sé chu ky dworc tinh tai diém giao nhau clia dudng cong khuéch dai va ngwdng huynh quang [chu ky
nguwdng (C) hodc chu ky dinh lugng (Cq)l.

Néu dir liéu do huynh quang khdng dién hinh thi viéc din giai tw dong khéng cho két qué cb nghia, c6
thé can thiét 1ap thli cong dwdng nén va nguéng tredc khi dién gidi div liéu. Trong treong hop nay, ap
dung cac hudng dan cho thiét bi cu thé dugc cung cap ciing véi phan mém dién gidi.

8.2 Xac dinh
Trinh tw dich dwoc xem la phat hién duwoc néu:

—~ cac moi dac hiéu clia dé Goat-87bp-F, Goat-87bp-R va doan dé Goat-87bp-P tao thanh dwéng
cong khuéch dai hinh chi¥ S va cé thé tinh dwoc gia tri C hodc gia tri Cq;

- cac phan (g kiém chirng PCR khong bd sung ADN (kiém chirng thude thir PCR, kiém chirng
chiét mau trang) khong tao ra su khuéch dai;

—  cac kiém chirng khuéch dai (kiém chirng dwong ADN dich, kiém chibng chat (rc ché PCR) tao ra siw
khuéch dai va gia tri C, (hoac gia tri Cg) du kién.

Cac phat hién vét duoc xac dinh bang PCR c6 gia tri C, tré hon gia tri C; x&c dinh duwoc tai LODgs 5
dich. Trong trwdng hop phat hién vét hodc thu duoc cac két qua duong tinh/am tinh tréi ngwece nhau
tlr cac chét chiét khac nhau ctia cing mét mau thir, mau do phai dwoc thir lai. Can chun bi it nhét hai
chét chiét méi tir mau phong thir nghiém da dwoc dong nhét. Tién hanh phan tich PCR it nhét 20 lan
I3p lai trén cac chat chiét mai (vi du: phan tich PCR mudi 1an I3p lai ddi véi hai ADN chiét dwoc, phan
tich PCR bay Ian 13p lai d6i v&i ba ADN chiét dwoc). Trinh tw dich dwoc xem [a “phat hién dwoc” néu
> 95 % cac két qua PCR clia chat chiét mé&i cho thdy phat hién duwong tinh. Trinh tw dich dwoc xem 13
“khéng phat hién dwoc” néu < 95 % cac két qua PCR clia chét chiét méi cho thay phat hién duong tinh.

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

9.1 Yéu ciu chung

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

a) xac nhan gia tri st dung ndi b;

b) xac nhan gia tri st dung bang thir nghiém céng tac.

8.2 Do virng

D6 virng (robustness) clia phrong phap da duoc khang dinh trong thlr nghiém cdng tac bang cach
thay d6i cac diéu kién phan (rng ddi véi cac yéu tb sau:

10
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a) thiét bi real-time PCR (vi du: ABI 7500, BioRad CFX96, ABI 7900 HT Fast, Eppendorf Realplex 41);

b) thé tich phan tng: 19 pL hodc 21 uL hdn hep thube thir PCR cong véi 5 pl ADN mau thir (ndng do
tlr 20 ng/uL @én 200 ng/uL);

¢) nhiét dd gan mdi: 59 °C va 61 °C;
d) ndng dé mdi hodc doan do: déu giam 30 %.

Dbi véi mdi yéu t6 dwoc thir nghiém, cac phan trng PCR duoc phan tich ba 1an, méi I&n 20 ban sao
cUa trinh tw dich va 100 ban sao clia trinh ty khdng phai dich 1a cac kiém chirng am. Hiéu ning clia
phuong phap van dat yéu cau dbi véi ca cac mau thlr va cac kiém chirng am trong cac diéu kién thay
adi d@bi voi tirng yéu t6 thay dbi.

9.3 Db tai lap

D6 tai lap clia phuong phap duoc kiém tra xac nhan trong thtr nghiém cong tac co 12 phong thi
nghiém tham gia, do Trung tam Ky thuat Kiém dich Dong vat, Thiee vat va Thuc pham, Hai quan
Thwong Hail2 td chic, phu hop véi nguyén tac IUPACE! va cac huéng dan BVLI. Cac phong thir
nghiém tham gia nhan duoc 12 mau ADN dé danh gia ty 1é dwong tinh gid va am tinh gia. T4t ca cac

mau duoc dan nhan véi sb ma hda ngau nhién va bao gdm sau mau Iap lai. 12 mau ADN la:
~ sau lo dung dich ADN ctia dé&, 10 ban sao/jL,;
- sau lg dung dich ADN cta bo, 20 ban sao/yL.

St dung phwong phap real-time PCR néu trong tiéu chudn nay va day cac dich pha loang plasmid
ADN c6 chira trinh ty dich d& xac dinh sb ban sao. Néng dé cla plasmid-ADN (ban sao/uL) dwoc do
bang may PCR k¥ thuat sé.

Cac phong thr nghiém tham gia nhan dwoc PCR master mix va cac oligonucleotid (cac moi va doan
do) tr don vj tb chirc thir nghiém cong tac dé tién hanh cac thi nghiém PCR.

ADN bo gen clia dé va bo dwoc chiét Ian luot tir thit dé va thit bo, sau do dwoc chinh bang dgém
0,2 x TE @én ndng do danh nghia twrong (g 1a 10 ban sao/ul d6i véi ADN clia dé va 20 ban sao/uL
dbi voi ADN cta bd.

Ther nghiém cong tac duwoc thiét ké dé xac dinh ty 1& duong tinh gid va am tinh gid. M6i mau ADN
duoc thlr bdi cac phong thir nghiém tham gia trong mét thir nghiém PCR duy nhét voi 5 pl dung dich
ADN twong (rng, st dung quy trinh va cac diéu kién néu trong Bang 2 va Bang 3. Két qua cla thl

nghiém céng tac duwoc liét ké trong Bang 4.

" Pay la cac vi du vé san pham thich hop ¢6 ban s&n. Thong tin nay dura ra tao thuan loi cho ngui st dung tiéu
chuan va khong &n dinh phai si dung san pham nay.

1
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Bang 4 - Két qua phép thir céng tac

S6 phong thlr nghiém tham gia 12
Sé phong thir nghiém dua ra két qua 12
S6 mAu thr cho méi phong thir nghiém 12
S6 két qua duoc chap nhan 144
S6 mAu thir dwoc chp nhan co chira nguyén liéu tir dé 72
S6 mau thlr dwoc chap nhan khong chira nguyén liéu tir dé 72
Két qua dwong tinh gia 0

Két qua dwong tinh gia (tinh bing %) 0

Két qua am tinh gid 0

Két qua am tinh gia (tinh bang %) 0

9.4 Do nhay

Gidi han phat hién tuyét dbi (LODss «) déi v&i phwong phap nay la nam ban sao ADN. Thir nghiém
cdng tac phuwong phap phat hién ADN clia dé dugc thye hién dong thdi véi cac thir nghiém cdng tac
phuong phap phat hién ADN clia ngwa va lira. Trinh tw ADN dich cla dé, ngya va Ira dugc tdng hop
va tao dong trong vecto pUC57 [chiéu dai 2 710 bp, ma sé truy cap trong Ngan hang gen/Co s& di
liéu ctia chau Au vé trinh tw nucleotid (EMBL) la Y14837]. Plasmid PUC57-ghd d4 tao thanh nay (chiéu
dai 3 127 bp) duoc giai trinh tw d& dam bao rdng chi mét ban sao clia trinh tw ADN dich clia dé, ngua
va ltra Guwoc chén vao (xem Hinh 1). Khong thdy c6 dét bién bi xéa hodic chén trong céc trinh ty dwgc
chen (xem Hinh 2). Trinh ty dich cGa cac phwrong phap PCR twong trng duoc dua ra.
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Chui din:

TCVN 13842-5:2023

pUC57-ghd
(3017 bp)

1 nt1~87 = amplicon dé (87 bp)

2 nt88~182 = amplicon Ilra (95 bp)

3 nt 183~307 = amplicon ngwa (125 bp)

4  Promotor nguwec M13

5 Vitri khdi dau sao chép ColE1

6 Gen B-lactamase (gen khang ampicillin)

7 Gen promotor khang ampicillin

8 Promoter xudi M13

Hinh 1 - Sor 6 plasmid ADN da dich
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1 GGAAGGAAAGAGAATGGGGATATGGAGGAA AATTTAGGCA GGGAGTGGAG
51 GGAGAGATGGATGTATGGTTITGGCTGTGT GTGGAGATGA GTCAGGTGCT
101 wmmmﬁm&
151 GAGAAGGATCTCAAGAGAGA CGAGTGCCTC AGACTCATCA AACGCCGCTC
201 TCGAGATCCGTGCACATCGTT CA.A_TL}_GMMTLCAJTEIAAAAAAGACM
251 AAAGGCGATT GG AAGCACCGAGCCCTGGGTAGCGTCTGCCAACGGGCTCT
301. TCACAGC

Chui dén:
Puong mét gach lién dam nt 1~87 = amplicon dé (87 bp)
Birdng hai gach fién nt 88~182 = amplicon lira (95 bp)

Buwéng gach ngang nt 183~307 = amplicon ngwvra (125 bp)

Hinh 2 = Trinh tw hoan chinh ctia cac nucleotide (nt) va chd gidi ctia doan chén

trong plasmid pUC57

Mai phang thir nghiém tham gia vao thir nghiém cdng tac nhan dwoc mét dung dich chira ADN plasmid
pUC57 duoc chinh dén 1 000 ban sao/ul cla trinh ty dich (xem Hinh 1 va Hinh 2) trong ADN tinh triing
ca hodi ndng dd 20 ng/uL duoc pha vo té bao bing séng siéu am. Néng d6 dwoc do treede khi phan
phdi bang thiét bi PCR k§ thuat sb (Hé théng PCR Digital Droplet QX100?). Day cac dung dich pha
lodng thu duwec tlr 12 phong thk nghiém ndm trong dai tir 0,02 ban sao/uL dén 4 ban sao/pL st dung
dém 0,2 x TE c6 chira ADN tinh triing ca hdi néng d6 20 ng/uL dwoc pha vé té bao béng song siéu
am. M&i phong thir nghiém tham gia do sau Ian I3p lai cho m&i mirc ndng d. Két qua duong tinh dat

dwoc dbi voi 5 ban sao trén mbi PCR béang 78 trong sé 78 lan thir nghiém (xem Bang 5).

Xac suét phat hién (POD) mé ta xac sudt ma qué 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 cd cac phong thi» nghiém va cac muc pha
lodng (xem Bang 5) st dung dé xac dinh POD = 0,95 clia phuong phap phét hién (xem Bang 6) duoc
néu trong Tai liéu tham khao [3]. 6 léch chuan xac dinh dwoc 1a 0,30 va LODss« 1a 3,2 ban sao; ¢a hai
théng sb déu thap hon mikc toi da yéu cau lan luot 1a 1 ban sao va 20 ban saol.

2 Pay la vi du vé san pham thich hop co ban san. Thong tin nay dua ra tao thuan loi cho ngudi st dung tiéu
chuan va khéng 4n dinh phai sir dung san pham nay. Cac san pham trong tu c6 thé duoc s dung néu cho két
qua frong duong.
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S6 ban sao trinh tw ADN dic hiéu trong nhiém siac thé 9

$6 két qua dwong tinh (C; < 45) trong

ciia dé trén mbi phan (g PCR (danh nghia) 72 két qua
20 72
10 72
5 72
2 64
1 51
0,5 33
0,1 8

Bang 6 ~ Két qua thir nghiém cong tac déi vé&i xac suét phat hién (POD)

Trinh tw ADN dédc hiéu
Théng sé trong nhiém sac thé 9
clia dé
Sé phong thi nghiém tham gia 12
S6 14n lap lai phan tich PCR trén mdi mirc pha loang 6
Xéc suét phat hién trung binh gitra cac 0.82
phong thir nghiém (LPOD) ’
Puong cong POD D6 dbe b so voi dudng cong POD Iy twdng 116
(b=1) '
D& léch chuén phong thir nghiém, o, 0,30
5 . Trung vi ctia phong thir nghiém theo Iy
LODssy: (tinh bing c4¢ bn sao) thuyégt IS PSEI ST AgS y 32

9.5 Db dic higu

Trinh ty dai dién tl trinh tw ADN nhiém séc thé 9 clia dé (ma sé truy cap cla trinh tu trong Ngan hang
gen la NC_030816.1) dwoc chon lam dich PCRI". Mbi va doan do duwoc thiét ké va tdi wu héa bang

cach sir dung phan mém téi wu héa va lwa chon doan do-mbi.

Do dac hiéu loai trir ly thuyét cia mdi va doan do gen trinh tw ADN nhiém sic thé 9 clia dé dwoc phan
tich G& xac dinh tinh tong déng véi cac loai khac st dung chirong trinh BLASTN!). St dung trinh tw

87-bp lam trinh tw truy van 1a mét phan cla trinh t c6 ma sé truy cap trong NCBI 1a NC_030816.1 (vi
tri cac nucleotid: 33829251-33829337). Cac két qua nghién clru vé sir twong ddng duoc néu trong Phu

luc A. Khdng cé sw trong dong voi cac gen va cac loai khac.
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Cac phép phan tich quy dinh trong Bang 7 dwoc thiét 1ap véi ADN tir cac loai khac nhau (khoang

200 ng/PCR). D@ ligu duw kién 1y thuyét duoc thiét 1ap bang cac trinh tw truy van trong co s& dir liéu
NCBI céng khail®,

Do dic hidu muc tiéu dwoc thlr nghiém véi 10 gidng dé Capra hircus bao gdm dé Boer (ngudn géc Nam
Phi, 1y thit), d& Angora (Thd Nhi Ky, lay len), dé Saanen (Thuy ST, lay sira), dé Toggenburg (Thuy S,
l4y sira), d& Nubia (Ai Cap, Iy thit), dé Laoshan (Trung Quéc, 4y stra), dé vang chau A (Trung Quéc,
lay thit), d& Yimeng (Trung Quédc, l4y thit), d& Liéu Ninh (Trung Quéc, Iy thit) va dé Van Nam (Trung
Quéc, 14y thit). V&i khoang 100 ban sao clia ADN dich, tat ca cac mau giéng dé déu dwgc phat hién véi

cac tin hiéu dwong tinh va dwdng cong khuéch dai di kién. Do chon loc muc tiéu cla trinh tu dich 87

base cling duoc danh gia bang chwong trinh BLASTN dura trén di liéu toan bd gen ddng vat clia Ngan

hang gen. Cac két qua cho thay trinh tu dich 87 base 1a duy nhét déi véi dé duoc néu trong Phu luc A.

Bang 7 - D6 dic hidu clia phwrong phap phat hién trinh tw ADN nhiém sic thé 9 cia dé

Loai ddng vat thir nghiém

D kién vé mat ly
thuyét

Khing dinh bing

thir nghiém

Pong vat

Bo bison (Bison bison)

N

N

Lac da hai budu (Camelus bactrianus)

Ca chép (Cyprinus carpio)

Meo (Felis catus)

Bo nha (Bos taurus)

Ga rirng 16ng do (Gallus gallus)

Cho nha (Canis familiaris)

Lira (Equus asinus)

Vit ¢b xanh (Anas platyrhynchos)

Nai slrng xam (Cervus canadensis)

Zl Z| Z2| 2| Z2| 2| 2| Z2| Z

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

Dé (Capra hircus)

Pos

Pos

Ca vang (Carassius auratus)

Ngbng xam (Anser anser)

Ngwa (Equus caballus)

Bo Zebu (Bos indicus)

Z| Z2| 2 Z

Z| 2| 2| Z

Chubt nhat (Mus musculus)

z

Pa diéu chau Phi (Struthio camelus)

Z | Z
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Bang 7 (két thic)

Dw kién vé mitly | Khing dinh bang

Loai ddng vat thir nghiém thuyét thir nghiém

Chim tri 6 (Phasianus colchicus) N N

Len nha (Sus scrofa domesticus)

B& cau nui (Columba livia)

Chim cut thwéng (Cotumnix coturnix)

Thé chau Au (Oryctolagus cuniculus)

Chudt cbng (Rattus norvegicus)
Pong vat

Khi vang (Macaca mulatta)

Ctru (Ovis aries)

Cé hdi van (Onchorhynchus mykiss)

Ga tay (Meleagris gallopavo)

Bo hoang Tay Tang (Bos mutus)

Nguwoi Nguw&i (Homo sapiens)

C4 linh lang (Medicago sativa)

Ngb (Zea mays)

Cai dAu (Brassica rapa)

Thwe vat | Loa (Oryza sativa)

Cao lwong (Sorghum bicolor)

Pau twong (Glycine max)

N
N
N
N
N
N
N
N
N
Trau (Bubalus bubalis) N
N
N
N
N
N
N
N
N
N

Lda mi (Triticum aestivum)

zlz|lz|lz|lz|lz2|l2|l2|l2|l2|lz|2|2|2 | 2 | Z2 | 2|2 | Z

Cha dan
Pos: dwong tinh; N: am tinh

10 Bao cao thir nghiém

Bao cao thir nghiém phai dwec 1ap theo quy dinh trong TCVN 13841 (ISO 20813) va cac tiéu chuan co
thé ap dung khac [vi du: TCVN 7608 (1ISO 24276)).
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Phu luc A
(Tham khao)

Két qua BlastN 2.9.0 déi véi trinh t truy van cia bd gen tham chiéu trong Ngan hang gen
(441 co s& dir liéu)

A1 Trinh tw truy van

A.1.1 ID trinh tw truy van: NC_030816.1 (bp 33829251-3382337).

A.1.2 Mb ta: Nhiém sic thé 9 clia gidng dé San Clemente loai dé (Capra hircus), ASM170441v1, trinh
tw ngau nhién (shotgun) ctia toan bd bd gen.

A.1.3 Loai phan tir: axit nucleic.

A.1.4 Chiéu dai trinh tw truy van: 87.

A.2 Sw phan phéi 1 Blast hit trén 1 trinh tw tham chiéu trong co s& dir ligu cia Ngan
hang gen

Xem Hinh A.1.

[ ]<s0 40-50 \ 50-80 % 80200 =200

TSZ6Z8EE
ISZ6Z8EE —
15Z6Z8EE —
LSZ6ZBEE —| o
TGZ6ZBEE —
1GZ6Z8EE —
TSZ6Z8EE—
1526ZBEE—
TSZ6ZBEE —

Chu din:

1 Trinh tw truy van

Hinh A.1 — Chu dan dbi v&i cac diém bit cap
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A3 Mo ta

Bang A1 -Mo ta

M6 ta Piém | Piém | Tylée |GiatriE| Dotwong | Masb truy cap
toida | tong sé | bao phu dong
% %

Nhiém séc thé 9 cia gibng dé San
Clemente foai dé& (Capra hircus)
ASM170441v1, trinh tw ngéu nhién
(shotgun) clia toan bg bd gen

161 161 100 Be-36 100 NC_030816.1

A.4 Bitcap

Nhiém sac thé 9 cla gibng dé San Clemente loai dé (Capra hircus), ASM170441v1, trinh tw ngau
nhién (shotgun) cla toan bd b gen, ID trinh tw: NC_030816.1

Chiéu dai: 91568626 S6 diém khop: 1 Dai 1: tir 33829251 dén 33829337
Diém Kyvong D6 twong dong Khodng trbng  Mach
161 bit (87) 6e-36() 87/87 (100 %) 0/87 (0 %) Duong/Dwong

Trinh tu truy van 33829251 GGAAGGAAAGAGAATGGGGATATGGAGGAAMATTTAGGCAGGGAGTGGAGGGAGAGATGG 33829310
(RN R R R R R AR R AR R R R R E N RN R SRR RIRA RN

Trinh tw tham chidu 33829251 GGAAGGAAAGAGAATGGGGATATGGAGGAAAATTTAGGCAGGGAGTCCAGGGAGAGATGS 33829310

Trinhtwtruy vAn 33829311 ATGTATGGTTTIGGCTGTGTGTGGAGA 33829337 |

. (R R R RN RARRRIRR RN RN
Trinh tw tham chiéu 33829311 ATGTATGGTTTTGGCTGTGTGTGGAGA 33829337
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