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L&i néi dau
TCVN 13842-4:2023 hoan toan tuong dwong voi ISO/TS 20224-4:2020;
TCVN 13842-4:2023 do Ban ky thuat tiéu chuan quéc gia TCVN/TC/F13 Phuong phép phan tich

va I4y mau bién soan, Vién Tiéu chuan Chét luong Viét Nam d& nghi, Téng cuc Tiéu chuan Do
Iwdng Chét lwong tham dinh, Bé Khoa hoc va Cang nghé cong bd.

Bo TCVN 13842 (ISO/TS 20224) Phan tich déu an sinh hoc phén t — Phét hién nguyén liéu c6
ngudn gbc tir déng vét trong thuc phdm va thirc an chan nubi bang real-time PCR gbm cAc tiéu
chudn sau:

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

TCVN 13842-2:2023 (ISO/TS 20224-2:2020), Phan 2: Phuong phép phét hién ADN cda ct;

TCVN 13842-3:2023 (ISO/TS 20224-3:2020), Phan 3: Phuong phap phét hién ADN cda lon;

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

TCVN 13842-5:2023 (ISO/TS 20224-5:2020), Phan 5: Phuong phép 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 tiéu chuan sau:

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

ISOITS 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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Lovi gidi thiéu

Trong thic pham va thiec &n chan nuéi, viéc pha tron gian 1an thit de doa dén throng mai va an toan
clia cdng ddng. Viéc pha tron c6 thé anh hudng dén sip tuan thl cac quy tac vé ché db &n hang ngay,
st phat trién kinh té va dn dinh xa hi. Tiéu chuan nay dua ra phweng phap phan tich phan (ng chudi
polymerase thoi gian thuc (real-time PCR) dé xac dinh thit cia cac loai dong vat tir axit nucleic ¢6 trong
thanh phan cta thwe pham va thirc dn chan nuéi.

Nguyén liéu sinh hoc c6 ngudn gdc tir dong vat trong thire pham va thirc an chan nudi duge phat hién
va xac dinh trong phong thir nghiém bang cac bwéc lién tiép (hodc dong thdi) sau: chuan bi phan mau
thir/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 cua ga.

Bo TCVN 13842 (ISO 20224) bao gdm cac yéu cau ky thuat mé ta cac (rng dung cu thé. Cac phuong
phap phat hién ADN clia cac loai khac duoc thiét Iap trong twong lai sé dugce thém vao nhu cac phan
dée lap.
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Phan tich dau 4n sinh hoc phan tiy -

Phat hién nguyén liéu cé nguén goc tir dong vat trong
thwe pham va thirc an chin nuoi bang real-time PCR -
Phan 4: Phwong phap phat hién ADN ctia ga

Molecular biomarker analysis — Detection of animal-derived materials
in foodstuffs and feedstuffs by real-time PCR -
Part 4: Chicken DNA detection method

1 Pham vi ap dung

Tiéu chuan nay quy dinh phuwrong phap phan (ng chudi polymerase thoi gian thuc (real-time PCR) dé
phét hién dinh tinh ADN dac hiéu clia ga trong thie pham va thirc an chin nudi. Phuong phap nay yéu
cau chiét mot long thich hop ADN co thé khuéch dai bing PCR tir nén mau lién quan va co thé dwoc
ap dung dé phat hién nguyén liéu c6 ngudn gbc tir ga nha (Gallus gallus domesticus) va ga rirng l6ng dé

(Gallus gallus).

Trinh ty dich 1a mét phan doan gen intron 4 cé yéu t6 ting triedng chuyén dang beta 3 (TGF-B3) cla
ga rlrng 16ng dd (Gallus gallus) (nghia 1a ma sb truy cap trong Ngan hang gen la AY685072.1)", biéu
hién dwéi dang mét ban sao trén mdt bd gen don bdi. Phép phéan tich PCR duoc dung cho dich nay ¢
gidi han phat hién tuyét dbi 1a ndm ban sao cho méi phan (rng, voi d6 13p lai > 95 % & ndng @6 nay
(LODss %).

2 Tailigu vién dan

Cac tai liéu vién dan sau rét can thiét cho viéc ap dung tiéu chuan nay. D4i voi cac tai liéu vién dan ghi
nam céng bd thi ap dung phién ban dwoc néu. DI voi cac tai liéu vién dan khong ghi ndm cong bé thi

ap dung phién ban méi nhét, bao gdm ca cac sira ddi, bd sung (néu co).

TCVN 7606 (ISO 21571), Thue phdm — Phuong phép phén tich dé phét hién sinh vat bién dbi gen va

san phdm c6 nguén géc bién dbi gen — Téch chiét axit nucleic

TCVN 7608 (ISO 24276), Thuc phdm — Phuong phap phan tich dé phat hién sinh véat bién dbi gen va

s&n ph&m c6 ngudn gbc bién ddi gen — Yéu céu chung va dinh nghia
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TCVN 11933 (ISO 16577), Phan tich ddu &n sinh hoc phén tr — Thuét ngi¥ va dinh nghia

TCVN 13841 (ISO 20813), Phén tich ddu &n sinh hoc phén t — Phuong phép phét hién va xac dinh
nguyén liéu c6 ngudn gbc ttr dong vét trong thuc phdm va sén pham thuc pham (dua trén axit nucleic) —
Yéu céu chung va dinh nghia

3 Thuat ngir va dinh nghia

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

4 Cosé khoa hoc

ADN duoc chiét ra khdi phan mau thty 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 ning khuéch dai clia ADN chiét dwoc sk dung phép phan tich
PCR dic higu di voi sinh vat nhan thuc (vi du: gen 18S rARN) hodc déng vat ¢ vi va gia cam (vi du:

gen myostatin);

- phat hién trinh tw ADN dic hiéu cla gen TGF-B3 don Ié clia ga (vi du: ma sb truy cép trong Ngén
hang gen la AY685072.1) bé‘lng real-time PCR.

CHU THICH: S ban sao gen 18S ribosome ARN (18S rARN) clia sinh vat nhan thuc trong mét té bao thay doi tir
vai trdm dén vai nghin, trong khi gen TGF-B3 & bd gen clia ga, gen myostatin & b gen clia dong vat cé vi va cla
gia cam la gen don 1&. S6 ban sao clia gen TGF-B3 & bd gen clia ga da duoc khang dinh bing phan tich tin sinh
hoc & toan bd gen (xem Phu luc A) va st dung PCR ki thuat sé dé dinh luong tuyét dbi.

5 Thudc thir va vat liéu thir
5.1 Yéu cau chung

Trong tiéu chuan nay, chi st dung cac héa chat va nwéc loai tinh khiét phan tich da duoc cong nhan,
thich hop dung cho sinh hoc phan t&r. Trie khi c6 quy dinh khéac, cac dung dich phai dwoc chuan bj
béng cach hoa tan cac thudc thir twong (rng trong nirde, sau dé tiét tring bang ndi hap ap lwe. Béi véi
tit ca cac thao tac st dung gang tay khéng cé bot. Nén str dung cac dau pipet duoc bdo vé bing sol
khi (tranh 6 nhiém chéo).

5.2 Thubdc 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 bbn dNTP (dATP, dGTP, dUTP, dCTP] & dang c6 dic co6 thé pha loang, sin c6 dé st dung.
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5.2.2 Oligonucleotid
Chét Irgng clia céc oligonucleotid phai dG Gé s dung lam méi va doan do. Xem Bang 1.

Bang 1 - Oligonucleotid

. . o . Néng d6 cudi cling
Tén Trinh tw ADN cua oligonucleotid
trong PCR
Gen TGF-B3 clia ga la trinh ty dich (ma s6 truy cap trong Ngan hang gen fa NC_037352.1)
Chicken-77bp-F [5-CAGCTGGCCTGCCGGC-3' 400 nmol/L
Chicken-77bp -R | 5-GCCCAGTGGAATGTGGTATTCA-3' 400 nmol/L
. 5'-[FAM]-TGCCACTCCTCTGCACCCAGTGC-
Chicken-77bp -P
P [TAMRA-3 200 nmol/L

a San pham PCR = 313 - CAGCTGGCCT GCCGGCTTCT GCCAAGCTCT GCCACTCCTC TGCACCCAGT
GCAGGTGAAT ACCACATTCC ACTGGGC - 389 - AYB85072.1.

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

Chicken-77bp-F goém cac cdp base 313-328, Chicken-77bp-R gdm céc cép base 368-389 va Chicken-
77bp-P gdm céc cdp base 342-364 clia gen TGF-B3 clia ga, co6 ma sb truy cap trong Ngan hang gen la
AY685072.1. C6 thé str dung thubc nhudm reporter va/hodac thudc nhuém quencher twong tw néu cho
céc két qua trong dwong hodc tét hon.

6 Thiét bj, 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 thwdng clia phong thir nghiém, can c6 céc thiét bj sau.

6.1 May chu trinh nhiét real-time

Thiét bj khuéch dai ADN in vitro va thiec hién cac chu trinh nhiét do-thoi gian can thiét cho PCR. Ngoai
ra, thiét bi phai c6 kha nang kich thich cac phan tlr huynh quang & cac buwdc séng quy dinh va phat
hién di anh sang huynh quang phét xa clia chat danh dau huynh quang dwoc dung dé thuc hién cac
phan tich dinh dang TagMan.

7 Céach tién hanh

7.1 Chudn bj phidn mau thi¥mau thir

MAu thr duoc st dung dé chiét ADN phai dai dién cho mau phong thir nghiém va ddng nhét, vi du
bang cach nghién hodc dong héa mau phong thtr nghiém thanh hdn hep min. Chuéan bj phan mau
thi/mau thir can tuan theo cac yéu cau chung va phuong phap cu thé duoc néu trong TCVN 7608
(ISO 21571) va TCVN 13841 (1SO 20813).
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7.2 Chuén bj chét chiét ADN

Viéc chiét/tinh sach va dinh lvgng ADN tir phan mau thie can tuan theo cac yéu ciu chung va phuong
phap néu trong TCVN 7606 (ISO 21571). Nén str dung cac phurong phap chiét ADN dugc mo ta trong
Phu luc A, TCVN 7606 (ISO 21571).

7.3 Thiétlap PCR
7.3.1 Hén hop phan &ng

Phwong phap nay str dung tdng thé tich hdn hop phan tng 1a 25 pL cho méi phan (ng PCR. Thiét lap
thanh phan phan (ng nhu trong Bang 2. Thubc th(r phai dwroc ra dong hoan toan & nhiét do phong.
M®i loai thudc thir phai dwoc tron can than va ly tam trong théi gian ngén ngay truéc khi lay bang
pipet. Hon hop thude thir PCR dwoc chudn bi cé chira tat cd cac thanh phan trie ADN mau thir. Téng
Iweng hén hop thude thir PCR can dwoc chuan bi phu thude vao sé phan tng can thiee hién, bao gdm
it nhat mét lwgng duwoc lay bang pipet & dy phong cho phan (rng bd sung. S6 lwong mau thir va cac
kiém chirng 13p lai theo TCVN 13841 (ISO 20813). Thiét Iap cac phép thir PCR nhu sau:

a) tron hoén hop thubde thir PCR, ly tam trong thdi gian ngan va dung pipet lay 20 pL cho vao mdi lo
phan tng;

b) thém 5 pL tirng ADN mAu thir (tlr 20 ng/uL dén 200 ng/ulL) hodc kiém chirng dwong ADN dich
ho&c kiém ching chiét mau tring hodc nwéc vao cac lo phan (ng twong tng;

c) trén va ly tam trong thoi gian ngan.

Bang 2 - Thanh phan phan trng khuéch dai

Téng thé tich phan (rng 25 pL

ADN mau thi (tlr 20 ng/uL dén 200 ng/uL) hodc cac kiém chitng 5uL

2 x PCR master mix? 12,5 L

Mbi Chicken-77bp-F, ¢ = 10 pmol/L va Chicken-77bp-R, ¢ = 10 pmol/L 1,0 pL cho tirng mdi
Doan do Chicken-77bp-P, ¢ = 10 pmol/L 0,5uL

Nuéc Pén 25 pL

2 Trong thir nghiém cong tac, st dung 2 x PCR master mix da duoc téi vu hda co san ¢& dung cb chira tat ca
cac thanh phan, khong bao gém khudn mau va mdi. 2 x PCR master mix chira ADN polymerase bén nhiét,
hén hop clia cac ANTP v&i dUTP va uracil-UDG & gidm thiéu 6 nhiém chéo PCR va chét chun ndi thy dong
dua trén thubc nhudm ROX. C6 thé sir dung cac san pham twong tw néu cho két qua twong dwong hoac tt
hon. Néu can, co thé diéu chinh lvong thudc thir va chwrong trinh nhiét d6-thoi gian.




TCVN 13842-4:2023

7.3.2 Céac kiém chirng PCR

7.3.21 Yéu ciu chung

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

Phai thyc hién phép phan tich PCR gen kiém chirng tham chiéu (vi du: gen 18S rARN dbi véi sinh vt
nhan thue, gen myostatin dbi véi dong vat cé va va gia cam) st dung cac ADN mau thir dé kiém tra

kha ning 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 (rng da chuan bj vao may chu trinh nhiét. Cac lo phai dwoc sip xép dé tranh moi
thay dbi nhiét d6 co thé xay ra & thanh lo lién quan dén may chu trinh nhiét real-time cu thé. Bat
chwong trinh nhiét da-thoi gian.

7.4 Chwong trinh nhiét-dé thoi gian

Chuong trinh nhiét d6-thdi gian néu trong Bang 3 da dwoc str dung trong nghién clru xac nhan gia tri
st dung. Viéc slr dung cac diéu kién phan (rng va chu trinh real-time PCR khac nhau can duoc kiém

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

Bang 3 — Chwong trinh nhiét dé-thei gian

Bwéc Théng sb Nhiét d6 | Thei gian Do huynh quang S6 chu trinh
1 Bién tinh ban dau 95 °C 10 min Khong 1
Biéntinh | 95°C 15s Khéng
2 | Khuéch dai| G4 méiva 45
it 60 °C 60s Cé
kéo dai

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

Can str dung chuwong trinh phan tich di¥ liéu cu thé dbi vai thiét bi real-time PCR twong (rng @& xac
dinh cac san phdm PCR. Cac két qua khuéch dai co thé duoc biéu thi khac nhau, tiy thudc vao thiét bi
duoc st dung. Trong trrdng hop khong cé san pham PCR co thé phat hién dwoc (vi du: cac kiém
chirng am), két qua phai dwoc biéu thi Ia “khong xac dinh”, “khéng khuéch dai” hodc sé chu ky phan
(rng toi da duoc thire hién. Néu xay ra sir khuéch dai clia trinh tw dich ADN trong mét mau thlr (vi du:

cac kiém chirng dwong) thi ¢6 thé quan sat thay dudng cong khuéch dai hinh chir S (sigmoid-shaped).



TCVN 13842-4:2023

S6 chu ky duoc tinh tai diém giao nhau ctia dwdng cong khuéch dai va ngudng huynh quang [chu ky
nguidng (Cy) hodc chu ky dinh lvong (Cq)l.

Néu di liéu do huynh quang khdng dién hinh thi viéc dién gidi tw dong khong cho két qua cé nghia, c6
thé can thiét lap thii cong dudng nén va nguéng trrée khi dién gidi dir liéu. Trong tredng hep nay, ap

dung cac hieéng dan cho thiét bi cu thé dwoc cung cép cling véi phan mém dién giai.
8.2 Xac djnh
Trinh tu dich dwoc xem 1a phat hién duoc néu:

- cac mbi dac hiéu cla ga Chicken-77bp-F, Chicken-77bp-R va doan dod Chicken-77bp-P tao thanh
duwong cong khuéch dai hinh chiv S va c6 thé tinh dwoc gia tri Cy hodc gia tri C;

— céc phan (rng kiém chirng PCR khong bd sung ADN (kiém chirng thudc thlr PCR, kiém chirng
chiét mau tring) khong tao ra sy khuéch dai;

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

Cac phat hién vét duoc xac dinh bang PCR cé gia tri C: tré hon gia tri Ci xac dinh dwoc tai LODss %
dich. Trong trwdng hop phat hién vét hodc thu dwoc céac két qua duong tinh/am tinh trai ngwoc nhau
tlr cac chét chiét khac nhau ctia cling mét mau thir, mau d6 phai dwec thlr lai. Can chuan bj it nhét hai
chét chiét m&i tir mau phong thir nghiém da dugc ddng nhat. Tién hanh phan tich PCR it nhat 20 I1an
I&p lai trén cac chét chiét mai (vi du: phan tich PCR mudi lan 1ap lai dbi voi hai ADN chiét duoc, phan
tich PCR bay lan lap lai di v&i ba ADN chiét dugc). Trinh tw dich duoc xem la “phét hién dwoc’ néu
> 95 % céc két qua PCR clia chét chiét méi cho thay phat hién dwong tinh. Trinh tw dich dwoc xem 1a
“khéng phat hién duoc” néu < 95 % cac két qua PCR clia 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 gém hai phan:

a) xac nhan gia tri st dung néi bg;

b) xac nhan gia tri st dung bang th(r nghiém cdng tac.

9.2 Dbovirng

D& virng (robustness) cla phuong phap da dwoc khang dinh trong the nghiém céng tac bing cach

thay ddi cac diéu kién phan (rng dbi véi 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 (rng: 19 pL hodc 21 pL hdn hop thude thir PCR cong véi 5 pl ADN mau thir (ndng do
tlr 20 ng/uL @én 200 ng/pL);

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

Doi voi mbi yéu té duoc thir nghiém, cac phan (rng PCR dugc phan tich ba 1an, mbi 1an 20 ban sao
clia trinh tw dich va 100 ban sao clia trinh ty khdng phai dich la cac kiém chimg am. Hiéu nang cla
phuong phap van dat yéu cau ddi véi ca cac mau thlr va cac kiém chirng am trong cac didu kién thay
ddi dbi voi tirng yéu tb thay ddi.

9.3 Db tai lap

D6 tai lap cla phuong phap duoc kiém tra xac nhan trong thtr nghiém cong tac ¢ 13 phong ther
nghiém tham gia, do Trung tdm Ky thuat Kiém dich Béng vat, Thwc vat va Thuec pham, Hai quan
Thwong Hail2 td chirc, phil hop véi nguyén tic IUPACH va cac huéng dan BVLE. Cac phong thi
nghiém tham gia nhan dwoc 12 mau ADN dé danh gia ty Ié dwong tinh gid va am tinh gia. Tat ca cac
méu dugc dan nhin véi sb ma héa nglu nhién va bao gdm sau mAu Iap lai. 12 m3u ADN la:

- sau lg dung dich ADN cta ga, 10 ban saolpL;
- sdu lo dung dich ADN ctia ngwa, 20 ban sao/uL.

S dung phurong phap real-time PCR néu trong tiéu chuan nay va day cac dich pha loang plasmid
ADN ¢ chira trinh tw dich dé xac dinh s ban sao. Néng @6 cla plasmid-ADN (ban sao/pl) dwoc do
bang may PCR ky thuat sb.

Céc phong th(r nghiém tham gia nhan duoc PCR master mix va cac oligonucleotid (cac moi va doan

do) tir don vi td chirc thir nghiém cong tac dé tién hanh cac thk nghiém PCR.

ADN b gen cla ga va ngua duwoc chiét 1an leot tir thit ga va thit ngwa, sau G6 duoc chinh bang dém
0,2 x TE @én ndng d6 danh nghia twong tng la 10 ban sao/uL dbi véi ADN cla ga va 20 ban sao/ul
@bi véi ADN clia ngua.

Thir nghiém cdng tac dwoc thiét ké dé& xac dinh ty 1& dwong tinh gid va am tinh gid. M&i mau ADN
duoc thlr béi cac phong thir nghiém tham gia trong mét thir nghiém PCR duy nhét véi 5 pl dung dich
ADN twong trng, st dung quy trinh va cac didu kién néu trong Bang 2 va Bang 3. Két qua clia thtr

nghiém cong tac duoc liét ké trong Bang 4.

') Pay la cac vi du vé& san pham thich hop cé ban san. Théng tin nay dua ra tao thuan loi cho ngudi si dung tiéu
chudn va khong &n dinh phai st dung san pham nay.

11
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Bang 4 — Két qua phép thir cong tac

Sé phong thr nghiém tham gia 13
S6 phong thir nghiém duwa ra két qua 13
S6 mau thir cho mbi phong thir nghiém 12
S6 két qua duoc chap nhan 156
S6 mau thir dwoc chap nhan co chita nguyén liéu tir ga 78
S6 mau thir dwgc chap nhan khong chira nguyén liéu tir ga 78
Két qua dwrong tinh gia 0

Két qua dwong tinh gia (tinh bang %) 0

Két qua am tinh gia 0

Két qua am tinh gia (tinh bang %) 0

9.4 D{ nhay

Gi&i han phat hién tuyét ddi (LODgs %) d6i voi phrong phap nay la ndm ban sao ADN. Thir nghiém
cdng tac phuong phap phat hién ADN cla ga duwoc thire hién ddng thoi voi cac thlr nghiém cdng tac
phuong phap phat hién ADN cla b, lon va ciru. Trinh tw ADN dich clia b, ciru, lon va ga duoc téng
hop va tao dong trong vecto pUCS57 [chiéu dai 2 710 bp, ma sé truy cap trong Ngan hang gen/Co s&
dir liéu clia Chau Au vé trinh tw nucleotid (EMBL) 13 Y14837]. Plasmid PUC57-bopc da tao thanh nay
(chiéu dai 3 127 bp) duoc gidi trinh tw d& dam bao ring chi mét ban sao clia trinh tw ADN dich cla bo,
clry, lon va ga duoc chén vao (xem Hinh 1). Khang thay cé dot bién bj xda hodc chén trong cac trinh

tw dwoce chén (xem Hinh 2). Trinh tv dich cla cac phuong phap PCR twong (ng dwoc dua ra.

12
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pUC57-bopc
(3127 bp)

Cha din:

1

2

nt 1~62 = amplicon bo (62 bp)

nt 63~150 = amplicon ciru (88 bp)

nt 244~340 = amplicon lg'n (97 bp)

nt 341~417 = amplicon ga (77 bp)
Promotor nguoc M13

Vi tri khéi dau sao chép ColE1

Gen B-lactamase {gen khang ampicillin)
Gen promotor khang ampicillin

Promoter xubi M13

Hinh 1 - So b plasmid ADN da dich

13
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1 GGCCTCGGAG TGTCTATTCA QTAGGTGCAC 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 tcaCGTAGGT
251 GCACAGTAGG TCTGACGTGA CTCCCCGACC TGGGGTCLCC AGCACACTTA
301 GCCGTGTTCC TTGCACTCTC TGCATGTCCC CAGTCTGGCC CAGCTGGLCT.
351 GLEGGETTCT GCCAAGLTCT. GCCACTCCTC TALACCLACT GCAGGTCAAT
401 ACCACATTCC ACTGGGC

Chu dan:

Purong mot gach lién dam nt 1~62 = amplicon b (62 bp)

Dudng hai gach lién nt 63~150 = amplicon ciru (88 bp)
Puwéng gach ngang nt 244~340 = amplicon lon (97 bp)
Pudong gach chdm nt 341~417 = amplicon ga (77 bp)

Hinh 2 - Trinh tw hoan chinh clia cac nucleotide (nt) va chi giai cia doan chén

trong plasmid pUC57

Mai phong thir nghiém tham gia vao thir nghiém cdng tac nhan dwoc mét dung dich chira ADN plasmid
pUC57 dugc chinh dén 1 000 ban sao/pl. cta trinh ty dich (xem Tai liéu tham khdo [2], Hinh 1 va Hinh 2)
trong ADN tinh triing cé hdi ndng do 20 ng/uL dugc pha vé té bao bing séng siéu am. Néng do duoc
do trudre khi phan phdi bang thiét bi PCR k¥ thuat sé (Hé théng PCR Digital Droplet QX1002). Day cac
dung dich pha lodng thu dwoc ti¥ 13 phong thtr nghiém ndm trong dai tir 0,02 ban sao/pL dén 4 ban
sao/uL str dung dém 0,2 x TE cé chira ADN tinh tring ca hdi néng d6 20 ng/uL duwoc pha vo té bao
bing song siéu am. M&i phong thlr nghiém tham gia do sau 1an Iap lai cho méi mirc ndng d6. Két qua
dwong tinh dat dwoc dbi véi 5 ban sao trén mdi PCR bang 78 trong sb 78 1an thir nghiém (xem Bang 5).

Xac suét phat hién (POD) mé ta xac suat ma qua trinh khuéch dai PCR sé dién ra tai mét sé ban sao
da cho ca trinh tw dich. D@ liéu dinh tinh thu duwoc tir tat ca cac phong thr nghiém va cac méc pha
lodng (xem Bang 5) st dung dé xac dinh POD = 0,95 clia phwong phap phat hién (xem Bang 6) duwoc
néu trong Tai lidu tham khdo [4). P léch chuén xac dinh duwoc 1a 0,30 va LODas s, 1a 3,3 ban sao; ¢4 hai
théng s déu thap hon mirc ti da yéu cau 1an lwot 1a 1 ban sao va 20 ban saold],

2 Pay la cac vi du vé san pham thich hop cb ban s&n. Thong tin nay dura ra tao su thuan loi cho nguwdi sir dung
tiéu chuan va khong &n dinh phai st dung s&n phadm nay. Cac san pham twong tu cé thé duoc sir dung néu cho
két qua tvong duong.

14
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Bang 5 — Két qua thir nghiém céng tac dbi v&i gidi han phat hién (LODssy)

S6 ban sao gen TGF-B3 ciia ga trén méi phan (g PCR

S6 két qua dwong tinh (C; < 45) trong ]

(danh nghia) 78 két qua
20 78
10 78
5 78
2 69
1 42
0,5 25
0,1 6

Bang 6 - Két qua thir nghiém céng tac déi voi xac suat phat hién (POD)

Théng sb Gen TGF-B3 clia ga
S6 phong thtr nghiém tham gia 13
S6 Ian Iap lai phan tich PCR trén méi mirc pha loang 6
Xéc suat phat hién trung binh gitra cac -
phong thtr nghiém (LPOD) '
Budng cong POD D6 dbc b so voi dwong cong POD ly tuwdng 148
(b=1) ’
Do léch chuan phong thir nghiém, o, 0,30
. . o Trung vi cla phong thr nghiém theo ly
LODgse (tinh bang cac ban sao) thuvit 3,3
uye

9.5 Do déc hiéu

Trinh tw dai dién tlr gen TGF-B3 cla ga (ma sb truy cap cla trinh tw trong Ngan hang gen la
AY685072.1) dwec chon lam dich PCRIY. Mbi va doan do dwoc thiét ké va téi wu hoa bing cach sl

dung phan mém ti ru hoa va lra chon doan do-moi.

D6 dac hiéu loai trtr ly thuyét clia moi va doan do gen TGF-B3 clia ga dwoc phén tich dé xac dinh tinh
twong ddng véi cac loai khac st dung chwrong trinh BLASTNE!. St dung trinh tw 77- bp 1am trinh tw

truy van la mét phan clia trinh ty ¢6 ma sé truy cap trong NCBI 1a AY685072.1 (vi tri cac nucleotid: 313-

389). Cac két qua nghién ctru vé sw twong ddng dwoc néu trong Phuy luc A. Khéng cé sir tvong déng

v@i cac gen khac va cac loai khac.
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Cac phép phan tich quy dinh trong Bang 7 duoc thiét [ap véi ADN tir cac loai khac nhau (khodng
200 ng/PCR). Di¥ liéu dw kién ly thuyét duoc thiét 1ap bang cac trinh ty truy van trong co' s& di@ liéu
NCBI cong khail®,

D6 dac hiéu muc tiéu dwoc thir nghiém véi 10 gidng ga (Gallus gallus) bao gdbm ga Roman Hens (Drc,
lay tring], ga Leghoms tréng (Y, lay trrng), ga Plymouth rock trang (M, lay thit), ga Ross (Anh, lay
tneng), ga Langshan (Trung Quéc, 1y thit va tnng), ga Luyuan (Trung Quéc, lay thit va tring), ga
Xiaoshan (Trung Qudc, lay thit va trimg), ga Yangshan (Trung Quéc, lay thit), ga Recessive Rocks
trang (Phap, I4y thit) va ga rirng Iong dé (Gallus gallus) Jabouillei (Trung Quéc, 14y thit). Véi khodng 100
ban sao clia ADN dich, tat ca cac mau giéng ga déu duwoc phat hién véi cac tin higu duong tinh va
dudng cong khuéch dai dy kién. D chon loc muc tiéu cla trinh tu dich 77 base cling dwgc danh gia
bang chwong trinh BLASTN dura trén di¥ liéu toan bd gen déng vat clia Ngan hang gen. Céc két qua cho
thay trinh tu dich 77 base la duy nhét dbi véi ga dwoc néu trong Phu luc A.

Bang 7 - D6 dac hiéu cia phwong phap phat hién gen TGF-B3 ctia ga

Dw kién vé matly | Khéng dinh bang
Loai dong vat thir nghiém thuyét thir nghiém
Bo bison (Bison bison) N N
Lac da hai buwéu (Camelus bactrianus) N N
Ca chép (Cyprinus carpio) N N
Meo (Felis catus) N N
Bo nha (Bos taurus) N N
Ga nha (Gallus gallus domesticus) Pos Pos
Ché nha (Canis familiaris) N N
Pong vat
Lira (Equus asinus) N N
Vit ¢ xanh (Anas platyrhynchos) N N
Nai sirng xam (Cervus canadensis) N N
Dé (Capra hircus) N N
Ca vang (Carassius auratus) N N
Ngdng xam (Anser anser) N N
Nguwa (Equus caballus) N N
B& Zebu (Bos indicus) N N
Ga rirng long do (Gallus gallus) Pos Pos
Chuét nhat (Mus musculus) N N
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Bang 7 (két thic)
Dw kién vé matly | Khéng dinh bing
Loai dong vat thir nghiém thuyét thir nghiém

Khi vang (Macaca mulatta) N N

Da diéu chau Phi (Struthio camelus) N N

Chim tri dé (Phasianus colchicus) N N

Len nha (Sus scrofa domesticus) N N

B& cau nui (Columba livia) N N

Chim cut thwang (Coturnix coturnix) N N

DPong vat | Thé chau Au (Oryctolagus cuniculus) N N
Chuét cdng (Rattus norvegicus) N N

Ciru (Ovis aries) N N

Ca hdi van (Onchorhynchus mykiss) N N

Ga tay (Meleagris gallopavo) N N

Trau (Bubalus bubalis) N N

Bo hoang Tay Tang (Bos mutus) N N

Ngwei Nguwoi (Homo sapiens) N N
C4 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

Pau twong (Glycine max) N N

Lda mi (Triticum aestivum) N N

Chd dan

Pos: duong tinh; N: am tinh

10 Bao cao thir nghiém

Bao cao thir nghiém phai dwoc Iap theo quy dinh trong TCVN 13841 (ISO 20813) va cac tiéu chuan co
thé ap dung khac [vi du: TCVN 7608 (ISO 24276)).
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Phuluc A
(Tham kh2o)

Két qua BlastN 2.9.0 dbi v&i trinh tw truy van ctia bd gen tham chiéu trong Ngan hang gen
(441 co s& dir liéu)

A1 Trinh tw truy vin
A.1.1 ID trinh tw truy vin: AY685072.1 (bp 313-389).

A.1.2 M0 ta: genintron 4 c6 yéu tb tang trwdng chuyén dang beta 3 (TGF-B3) clia ga rirng long dd (Gallus
gallus).

A.1.3 Loai phén tir: axit nucleic.

A.1.4 Chiéu dai trinh tw truy van: 77.

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

hang gen
Xem Hinh A.1.
[ <t [ 4050 1\ 50 -80 Hoo200 2200
N
! I I I [ I I
313 322 332 342 352 362 372 382
_ e

e

Chu din:

1 Trinh tu truy van

Hinh A.1 - Chu din dbi v&i cac diém bat cap

18
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A3 Mota
Bang A.1 - Mo ta
Mo ta Diém Diém Tylé bao| GiatriE | Do twong | Ma sb truy cép
téida | tongséd | phu déng
% %

Phén lap nhiém sic thé 5 clia ga
RJF#2 ib 3 rirng long do loai

JF#230giong garunglong doloal |y s | qas | 400 | 2630 | 100 NC_006092.5
ga rirng long do (Gallus gallus),
GRCg6a
Phan lap nhiém séc thé 5 cla ga
gibng NT-WF08-2002-E0010 nhan
hiéu Nicholas giéng Avigen loai ga 106 106 97 2e-19 93,75 NC_015015.2
tay (Meleagris gallopavo),
Turkey_5.0
A.4 Bitcip

Phan I1ap nhiém séc thé 5 clia ga RUF#256 loai ga rirng Iong dd (Gallus gallus) gidng ga rirng 16ng 40,
GRCg6ga, ID trinh ti: NC_006092.5 Chrc nang: tién proprotein cé yéu té tang trrdng chuyén dang beta-3

Chiéu dai: 59809098 S6 diém khop: 1 Dai 1: tlr 38672925 dén 38673001
Diém Kyvong D6 twong ddng Khodng tréng  Mach

143 bit (77) 2e-30() 7777 (100 %) 0/77 (0 %) Duong/Am
Trinh ty truy van 313 CAGCTGGCCTGCCGGCTTCTGCCAAGCTCTGCCACTCCTCTGCACCCAGTGCAGGTGAAT 372

(RN RN RN RN R RN R AN RN NN A NN RRRRERRRRRRE
Trinh t tham chiéu 38673001 CAGCTGGCCTGCCGGCTTCTGCCARGCTCTGCCACTCCTCTGCACCCAGTGCAGGTGAAT 38672942
Trinh tw truy van 373 ACCACATTCCACTGGGC 389

(RRRRRRNRNRAREA] .
Trinh tr tham chiéu 38672941 ACCACATTCCACTGGGC 38672925

Phan lap nhiém sic thé 5 clia NT-WF06-2002-E0010 nhan hiéu Nicholas gibng Avigen loai ga tay
hoang (Meleagris gallopavo), Turkey_5.0, ID trinh tw: NC_015015.2

Chiéu dai: 59006440 S6 diém khop: 1 Dai 1: tlr 37540933 dén 37541007
Diém Kyvong D6 twong dong Khodng tréng  Mach

108 bit (57) 2e-19() 69/75 (92 %) 0/75 (0 %) Duwong/Durong
Trinh ty truy van 315 GCTGGCCTGCCGECTTCTGCCAAGCTCTGCCACTCCTCTGCACCCAGTGCAGGTGAATAC 374

PEYRRERNE 1 0L RE En i b b L R s e e
Trinh fu tham chiéu 37541007 GCTGGCCTGACAGCTTCTGCCAAGCTCTGCCACTCCTCTGCACCCAGTGCAGETGAACAC 37540948
Trinh tw truy van 375 CACATTCCACTGGGC 389

(RN AA]]
Trinh tw tham chieu 37540947 TATATCCCACTGGGC 37540933
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