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Tém tit. O Viét Nam, ky thuat multiplex PCR da dwgc sit dung d€ chan doan nhiéu bénh trén vat nudi
nhung ky thuit nay hién nay chua duoc ap dung d€ chan doan bénh trén ctru. Trong nghién cttu nay,
ching t6i da phat trién mot ky thuat multiplex PCR d€ phat hién dong thoi hai tdc nhan chinh gay tu
huyét tring trén clru Phan Rang la Pasteurella multocida va Mannheimia haemolytica. Bang cach st dung
hai cip mdi dac hidu, véi nong do6 t&i wu ctia mdi mdi 1a 5 pM, phuong phép nay da nhan thanh cong
doan gen kmt1 tix P. multocida va gcp tie M. haemolytica trong cing mot phan tng chira hdn hop DNA
tong s6 cuia hai vi khudn nay & nong do thap nhitla 0,1 ng mdi loai. Thém vao d6, phan ting multiplex
PCR nay khong bi anh hudng boi sw ¢é mat nhan tao cia mot s6 DNA tir vi khuan khac. Dacbiét, phwong
phép multiplex PCR nay c¢6 d6 én dinh dat 100% khi thtr nghiém trén quy mo nho véi 20 mau DNA tho
thu dugc tir phiwong phép xtt ly nhiét truec tiép hay xt ly nhiét sau khi lam giau 10 mau thuc dia. Day la
nghién ctu dau tién & Viét Nam vé viéc chdn doan tu huyét trung trén ctru béng ky thuat multiplex PCR,
ky thuat khong chi co gia tri d€ phat hién vi khuén P. multocida va M. haemolytica & ctru ma con 6 vai tro
tham khao d€ chan doan nhiing vi khuén nay trong cic d6i twong vat nudi khac.
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Abstract. The multiplex PCR assay has been used to diagnose different diseases in livestock in Vietnam;
however, this method has not been well-applied to sheep diseases. This study developed a multiplex
PCR assay to detect the two main agents, Pasteurella multocida and Mannheimia haemolytica, causing
Pasteurellosis in sheep. By using two pairs of specific primers, with the optimum concentration of each
primer being 5 pM, this method successfully amplified the kmt1 gene from P. multocida and the gcp gene
from M. haemolytica in the same reaction containing DNA of P. multocida and M. haemolytica at the lowest
concentration of 0.1 ng each. Moreover, this multiplex PCR reaction is not affected by the artificial
presence of some other bacterial DNA. In particular, this multiplex PCR showed 100% confidence in a
stability test on a small scale with 20 raw DNA samples obtained from direct heat treatment or
enrichment before heat treatment of 10 field samples. This is the first study in Vietnam on diagnosing P.
multocida and M. haemolytica by multiplex PCR. This method is valuable for detecting P. multocida and
M. haemolytica in sheep and serves as a reference for detecting these bacteria in other household animal.
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1 Mo dau

Theo s6 liéu ctia tong Cuc thong ké téi dau
nam 2021 ca nwdc cd khodng trén mot tram nghin
con ctru, so voi cac vat nuodi khac nhw trau, bo, lon,
dé, ngua thi tong dan cltu 6 hién nay con ¢ muc
thdp. Mac du hién nay c6 mot s6 giong ciru nhap
ndi dwogc nudi phuc vu cong tac gidng nhung gidng
ctru ban dia, con goi la ctru Phan Rang, chiém uu
thé gan nhu tuyét d6i (trén 93%) [1]. Su thich nghi
va chiém wu thé cua ctru Phan Rang tai Ninh
Thuén, mot tinh mua it, néng nhiéu, quanh ndm
kho han da goi y vé moét tiém nang chuyén doi co
cau vat nudi cho nhitng vung kho han chiu anh
huong boi bién doi khi hau [2]. Tuy nhién, nhu da
dé cap o trén ctru Phan Rang khong chi ¢ s6 luong
nho ma con dugc nuoi tap trung tai mot khu vuc
nén cac nghién cttu lién quan téi gidng ctru nay con
rat han ché, cac nghién ctru da cong bd chu yéu tap
trung vao chan nu6i [3-5], bén canh d6 con c6 mot
sG it nghién ctru lién quan téi chudi gia tri [6], toi
da dang di truyén cua ctru Phan Rang dya vao gen
ty thé [7]. Tuy nhién cac nghién cttu lién quan t6i
cac bénh trén ctru van con han ché, trong s6 nhirng
bénh thuong gdp thi tu huyét trung la mot trong
nhitng bénh dwgc quan tam sém hon c3, giai doan
2004 - 2007 nhém nghién ctu 6 Phan vién Tha y

mién Trung dya vao diéu tra dich t& hoc bénh tu
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huyét truing & ctru va nhan thdy réng Pasteurella
multocida va Mannheimia haemolytica 1a tac nhan
chinh gay tu huyét trung ¢ Ninh Thuan, Khanh
Hoa va Dak Lak [8]. Bén canh d6, mot s6 cong bs
gan day vé chdn doan phan tix d6i véi tac nhan gay
tu huyét trung nhw P. multocida [2,9], M. haemolytica
[10] da dwoc cong ba. P. multocida va M. haemolytica
co6 thé coi la hai tac nhan chinh gay bénh ho hap
trén ctru, gay thiét hai 16n d6i véi nganh chan nudi
ctru [11], trong d6 M. haemolytica thwong gay viém
phoi [12] con P. multocida thuong gay viém phé
quan phdi 6 ctru treong thanh va gay nhiém tring
mau 0 ctru non [13]. Cac nghién ctitu trudc day goi
y rang hai vi khuan nay 1a nhitng vi khuan co hoi,
chiing c6 thé séng trong phoi nhitng con ctru khoé
manh ma khong gay nén cac triéu chitng ctia bénh
tu huyét trung trong diéu kién binh thuong, nhung
khi vat cht ¢ trang thai cang thang hay suy giam
mién dich chiing sé tan cong va gay bénh [14], va
mot diém dang luu y la khi cttu me bi nhiém tu
huyét trung sé lay nhiém vi khuan nay sang con
cua chung [12]. Mot s6 nghién cttu chan doan su ¢6
mat ctia P. multocida va M. haemolytica & vat nudi da
duoc trién khai, dac biét & cac nuedc c6 dan ctru 1é6n
nhu An D9, Trung Qudc [12,15-17]. Dic biét 6
nhitng nghién cttu da st dung ky thuat PCR da
moi (multiplex PCR) d€ phat hién dong thoi ca hai
tdc nhan nay trong moét phan tng [15,17]. Viéc ap
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dung ky thuat multiplex PCR trong chdn doan
bénh trén vat nudi c6 thé 4p dung d€ phat hién
nhiéu tac nhan (ti 2 tdc nhan trd 1én) trong mot
phan ng, n6 khong chi gitup tang ceong do nhay,
d6 déc hiéu ma con tiét kiém thoi gian ma con lam
giam chi phi xét nghiém [18-20]. Bénh tu huyét
trung trén ctru 6 Viét Nam ciing dwoc cho la do hai
tac nhan chinh la P. multocida va M. haemolytica gay
nén nhung cac cong bd trude day chi tdp trung
phat hién tttng tac nhan riéng 1é [2,9,10], vi vay
trong nghién cttu nay chdng t6i tdp trung phat
trién phuong phap multiplex PCR d€ chan doan ca
hai tdc nhan trén trong cling mot phan tng nham
ung dung ky thuat nay hiéu qua hon trong chan

doan tu huyét truing ¢ ctru Phan Rang.

2 Vatliéu va phuwong phap

21 Vatliéu

Cac chung vi khudn P. multocida, M.
haemolytica va Fusobacterium necrophorum; cdp moi
FKMT1/RKMT1; cidc mau thuc dia duoc cung cap
tir dé tai khoa hoc va cong nghé cap BO thudc
chuong trinh khoa hoc cong nghé cap Bo thwe hién
tai Dai hoc Hué ttr 2021, ma s6: CT-2021-01-DHH-
02; chung Escherichia coli ATCC 25922 dugc nhan
tr phong thi nghiém Céng nghé vi sinh, Vién Khoa
hoc sy song, Dai hoc Thai Nguyén; chung Vibrio
alginolyticus dugc cung cdp tir dé tai khoa hoc va
cong nghé doc lap cdp Qudc gia, thuwe hién tai

phong thi nghiém Té& bao, Vién Cong nghé sinh

hoc, Dai hoc Hué t&r nam 2021, ma s0
DTDLCN.95/21 .

2.2 Thoi gian va dia diém

Cac thi nghiém dwoc thuee hién tai phong thi
nghiém t& bao, Vién Cong nghé sinh hoc, Pai hoc
Hué tir thang 1/2022 - 3/2023.

2.3 Phuong phap
Phuong phap thiét ké moi

Trong nghién cttu nay chung t6i da thiét k&
moi d€ nhan doan gen ma hoa cho protein O-
sialoglycoprotein endopeptidase (gcp) bang cach
so sanh sy tuong dong cua mot hé gen cta M.
haemolytica da cong bS trén ngan hang gen bang
phén mém Clustal W2 dé chon khu vuc c6 mie do
bao thu cao d€ thiét k&€ mdi (ma s6 cua cac gen da
tham khao tir ngan hang gen bao gom CP017495.1;
CP087379.1; CP097333.1; L5483299.1). Sau khi chon
dwgc khu vuc bao thu thi st dung phan mém
Primer3 (https://primer3.ut.ee/) d€ thiét ké moi dac
hiéu. Cdp mo6i FGCP1/RGCP1 dung d€ nhan doan
gen co kich thwde khoang 478 nucleotides. Ngoai
ra, nghién ctu nay con st dung cdp moi
FKMT1/RKMT1 d€ nhéan gen kmt1 tx P. multocida
theo cong bd ctia Nguyén Thi Kim Clc va cdng su
[9]. Thong tin vé trinh tw, kich thudc doan gen
dugc khuyéch dai cling nhiét d6/thoi gian gan mbi
dwoc trinh bay ¢ Bang 1.

Bang 1. Thong tin vé cac cdp moi st dung trong nghién ctu

Trinh ty méi

(bp)

Kich thuéc san phdm

Nhiét d6 (°C) /Thoi gian gin
moi (s)

Tai liéu tham khao

Phéan tng PCR

FKMT1:
CCTCCGACTAACACCCAAGT
RKMT1:
TGGGCTTGTCGGTAGTCTTTT

633

56°C/30s ]

FGCP1:
TAAAAGTTGACGGCGTTGGG
RGCP1:
AAATTGTGGGCGAGGGTAGAA

478

Thiét ké trong nghién

55°C/30s Ly
cttu nay
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Trinh ty méi

(bp)

Kich thudc san phdm

Nhiét dd (°C) /Thoi gian gan
mbi (s)

Tai liéu tham khao

Phéan tng multiplex PCR

FKMT1:
CCTCCGACTAACACCCAAGT

RKMT1:
TGGGCTTGTCGGTAGTCTTTT
FGCP1:
TAAAAGTTGACGGCGTTGGG
RGCP1:
AAATTGTGGGCGAGGGTAGAA

478 va 633

55°C/30s [9] va nghién ctru nay

Phuong phap tach chiét DNA tdng s tir vi khuan

Cac chung P. multocida va M. haemolytica
duoc cdy ria trén dia moi treong BHI (Himedia, An
D0), E. coli cdy ria trén dia mdi truong LB
(Himedia, An D) va V. alginolyticus cdy ria trén dia
moi truong tryptic soy agar (TSA) (Himedia, An
D6). Mot khuan lac thuin khiét ctia moi vi khuan
dwgc cdy vao 5 mL moi truong, lan lwot la  céc
chung P. multocida, M. haemolytica cdy vao moi
treong BHI long (Himedia, An Do), E. coli cdy vao
modi truong LB léng (Himedia, An bo), V.
alginolyticus cdy vao moi truong tryptic soy broth
(TCBS, Himedia, An D0). Ba vi khuan P. multocida,
M. haemolytica, E. coli trong moi trueong long dwoc
lac véi t6c do 150 vong/phut ¢ 37°C; moi truong
long chia V. alginolyticus dwgc nudi & 30°C véi toc
dd lac 150 vong/phut. Cac &ng moi trudong chira vi
khuan dugc lac qua dém va thu sinh khéi t& bao dé
tach DNA tdng s bang bo kit G-spin™ Genomic
DNA Extraction (Intron, Han Qudc) theo huéng
dan ctia nha san xuat cho vi khuan Gram am. DNA
tong s sau khi duoc hoa tan trong nudc khir ion
thi duoc kiém tra nong d6 bang nanodrop one
(Thermo Fisher, M¥).

Phuwong phap PCR

PCR duoc thuc hién bang may PCR MJ mini
thermal cycler (Bio Rad, My) cho tirng cdp moi
FGCP1/RGCP1 va FKMT1/RKMTI1 (ndng d6 mdi
moi 1a 10 pM) riéng 1é d€ kiém tra kha nang khuéch

dai cua 02 cdp moi nay voi DNA tdng sd cua P.
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multocida va M. haemolytica (mbi loai 100 ng/phan
ung) trude khi tién hanh phan ting multiplex PCR.
PCR duoc tién hanh gom cac budc trude bién tinh
(94°C trong 5 phut); tiép theo 30 chu ky PCR, mdi
chu ky gom 3 budc ((bién tinh & 94°C trong 30
gidy; gan moi (theo thong tin ¢ bang 1), nhiét d6
gén moi ctia cap moi FGCP1/RGCP1 duoc kiém tra
bang phan mém IDT (https://sg.idtdna.com) va
gradient nhiét do gan mdi tir 50 - 65°C; kéo dai
(72°C trong 30 gidy)); két thuc ¢ 72°C trong 10 phut
va bao quan ¢ 4°C. San phdm PCR sau dé duoc
chay kiém tra trong gel agarose 1,5% c6 bo sung 1X
thu6c nhuém huynh quang Safe red (Intron, Han
Qudc) va chay trong dém 1X TAE & diéu kién 100
V/30 phut, két qua dugc soi trén may Mupid one
led lluminator (Nippon, Dttc) va chup hinh.

Phuwong phap multiplex PCR

Phan tng multiplex PCR duoc két hop 02
khudn mau DNA tir P. multocida va M. haemolytica
(mdi loai 100 ng) va 04 médi FGCP1/RGCP1/
FKMT1/RKMT1 (n6ng d6 mdi mdi duwoc kiém tra
tte 2,5 pM t6i 10 pM dé€ lwa chon nong do tdi wu),
nhiét do gén mdi duoc lwa chon 14 nhiét 36 gén moi
cua cdp moi ¢ nhiét do gén moi thdp hon (cdp moi
FGCP1/RGCP1).

Phuong phap kiém tra do nhay caa phan tng
multiplex PCR

DNA tong s6 cua P. multocida va M.

haemolytica Tan luot dugc pha loang va mdi loai
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DNA duoc sit dung ¢ nong do 100, 10, 1, 0.1, 0.01
ng/phan tng voi diéu kién t6i wu cua phan ung
dwoc dwge xac dinh ¢ phuong phap multiplex
PCR.

Phuwong phap danh gia d¢ dac hiéu

DNA tong s6 cua P. multocida, M.
haemolytica, P. multocida va M. haemolytica (100 ng
mbi loai) [an luot duoc tron DNA tdng s6 cua E.
coli va/hoac V. alginolyticus véi néng do tuong
duong dé€ kiém tra do dac hiéu cua phan tng voi
diéu kién da dugc trinh bay ¢ phan phuong phap
multiplex PCR.

Phuwong phéap ki€m tra do 6n dinh ctia phan tng
multiplex PCR v6i mau DNA thé

Dich nudi cdy vi khuan P. multocida, M.
haemolytica thuan khiét & mat do 107 CFU/mL da
dwoc ly tam 13000 rpm/phutt trong 5 phut, thu can
t&€ bao va hoa tan trong 100 uL TE (tix bo Kit G-
spin™ Genomic DNA Extraction) c6 bd sung
Triton X-100 (Sigma, My) t6i nong do cudi cung dat
0,1% [9]. Dich t€ bao sau dé dwgc u 6 99°C trong 10
phut (Stuart block heater, Anh), va thu lai dich ndi
chtta DNA tho bang cach ly tam 13000 rpm/phut
trong 5 phut, sau d6 bao quan ¢ -20°C t6i khi st
dung lam khudn mau cho phan tng multiplex
PCR.

Thi nghiém vdi mau hién treong stt dung 10
mau ngody miii ctru, ngay sau khi thu thap cac que
ngody mii dugc bao quan trong 6ng 15 mL c6 chira
2 mL méi treong van chuyén mau, cac dng nay
duoc gift lanh trong thiing bao quan mau chuyén
dung c6 da tai va chuyén vé phong thi nghiém
trong vong 24 gid. Tai phong thi nghiém, cac mau
dwoc tron lai béng may vortex, sau d6 1,5 mL mau
duoc ly tam truc tiép, loai bé mdi treong va hoa
tan can vao 50 puL TE cha 0,1% Triton X-100 va
tién hanh xtt ly nhiét nhe mau vi khuan, lwong moi
treong chita mau con lai dwoc chuyén sang lam
giau trong 4,5 mL moi treong BHI theo tai liéu
tham khao da cong b6 truede dé [21, 22], t€ bao sau
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do6 dwoc hoa tan trong 100 puL TE c6 0,1% Triton X-
100 va xt ly nhiét nhu trén. DNA tdng s tir mau
ngody miii truc tiép hodc mau ngody miii da duoc

lam giau sé duoc bao quan ¢ -20°C téi khi st dung.

Tat ca cac mau DNA tho déu skt dung cho
phan tng PCR/Multiplex PCR ¢ noéng d6 1 pL/
phan tng.

3 K&t qua va thao luén

3.1 Multiplex PCR phat hién su c6 mat caa P.
multocida va M. haemolytica

D& phat hién st c6 mat cua P. multocida trong
cdc mau ctru Phan Rang, nhém nghién ctru cta
ching t6i trudéc diy da st dung cdp moi
FKMT1/RKMT1 [9], tuwong tw chiing t6i cling da st
dung phuong phap multiplex PCR véi 2 cdp moi
Rpt2 va PHSSA tham khao tit nhém nghién cttu
cua Kumar [23] d€ phat hién M. haemolytica [10],
tuy nhién khi ching t6i ghép cdp moi nhan gen
kmt1l vé6i rpt2 hoac kmtl véi phssa thi phan tng
multiplex PCR khong hoat dong hiéu qua ¢ nhiét
dd gan moi twong tng véi cap mdi FKMT1/RKMT1
(56°C) hay cac cadp moi Rpt2/PHSSA (55°C) (két qua
khong duoc trinh bay trong cong bd nay).

Ngoai cac cap moi khuéch dai gen rpt2 va
phssa thi mot s cong bs vé chuidn doan M.
haemolytica goi y gen ma hoa gcp cling la mét gen
c6 kha nang phat hién dac hiéu vi khuan nay [24-
26], vi vay nhom nghién ctru da thiét ké b6 sung
cdap moi dé nhan gen gcp. Hinh 1 minh hoa cho két
qua PCR (giéng 1 va 2) va multiplex PCR (giéng 3)
dé phat hién lan lwot P. multocida, M. haemolytica, P.
multocida va M. haemolytica. Két qua nay goi y rang
cap mo6i FKMT1/RKMT1 va FGCP1/RGCP1 da
nhan hiéu qua hai gen kmt1 va gcp tir khudén mau
DNA tong s0, tuy nhién phan tng multiplex PCR
véi diéu kién ghép co hoc thanh phan cta phan
tng PCR don & nhiét dd gan mdi 55°C (theo diéu
kién PCR cta cdp mo6i FGCP1/RGCP1) cho két qua
san phdm PCR 14 hai bang véi kich thude mong doi
nhung mo hon so v6i phan tng PCR don 1é. Biéu
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nay goi y hai cdp moi nay c6 thé sit dung cho phan
tng multiplex PCR nhung can tdi vu diéu kién
phan ting d€ nang cao hiéu qua nhan gen. Dac biét
phan ting multiplex PCR véi hai cap m6i KMT1 va
GCP1 khong nhan cac bang khong dac hiéu khi st
dung DNA khudn la DNA tir cac vi khudn khac
(Hinh 1, giéng s6 4, 5).

Cac nghién ctru truéc day vé ky thuat
multiplex PCR goi y rang d€ c6 thé &p dung thanh
cong phuong phap nay can xem xét moi lién hé
gitta nong d6 cuia cac moi dung trong phan tng,
nong do ctia dém PCR, ndng d6 MgClz so véi ndng
dd dN'TPs, nhiét d6 gén moi, lugng DNA khudn va
enzyme taq DNA polymerase, trong d6 t6i vu
nong dd méi cho mdi gen dich 1a mot tidu chi can
thiét [27].

M 1

700bp
500bp

Hinh 2. Xac dinh ty huyét triing bang multiplex PCR st
dung m6i FKMT1/RKMT1 va FGCP1/RGCP1. M. 1kb
DNA ladder Marker Plus (NEB, Anh), 1. PCR khuéch

dai gen kmt1 tit P. multocida, 2. PCR khuéch dai gen gcp
tte M. haemolytica, 3. Multiplex PCR khuéch dai gen
kmt1 va gep tir P. multocida va M. haemolyticam, 4.
Multiplex PCR khuéch dai gen kmt1 va gcp ti P.
multocida va F. necrophorum, 5. Multiplex PCR khuéch
dai gen kmt1 va gcp ti E. coli va F. necrophorum

3.2  Tdi wu diéu kién cta phan trng multiplex
PCR dé phat hién P. multocida va M.
haemolytica

Trong nghién cttu nay, do diéu kién gan mdi
t61 wu cho phan tng PCR don cho FGCP1/RGCP1
(55°C) va FKMT1/RKMT1 (56°C) khong c6 swt khac
biét 16n nén viéc toi wu nhiét d6 gén moi khong
phai la nhan t6 chinh ma néng d6 DNA khuon,
nong d6 moi st dung dugce kiém tra dau tién. Theo
két qua khao sat thi viéc tang nong d6 DNA khudn

va gilt nguyén nong d6 moéi (10 pM mdi moi) va
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nhiét d6 gan moi ¢ 55°C khong cé anh huwong dang
ké téi do sang cua hai bang san phdm DNA trong
phan tng multiplex PCR trong khi giam nong d6
cdc DNA khudn di 100 Tan (twong ting véi 1 ng mdi
loai) thi khong xuét hién bang DNA nira (két qua
khong trinh bay trong cong b6 nay). Diéu dang luu
y lakhi giam n6ng dd moi xudng thi cac bang DNA
xudt hién rd nét hon. Theo két qua ¢ hinh 2 thi khi
stt dung cgp mdi FKMT1/RKMT1 & nong d6 mdi
moi 1a 2,5 pM thi gen kmt1 sang rd nhéat, nhung o
cung néng d6 thi cdp moéi FGCP1/RGCP1 thé hién
hiéu qua nhan gen gcp kém hon (giéng s6 1). Két
qua tuong tw dugc quan sat khi tdng nong do cta
c&p mdi FKMT1/RKMT1 & nong d6 mdi mdi la 5
pM va git nguyén noéng d0 cua cdp moi
FGCP1/RGCP1. biéu dang luu y 1a khi gitt nong d6
ctia cgp modi FKMT1/RKMT1 ¢ nong d6 2,5 pM mdi
loai va tang nong do cta cdp moéi FGCP1/RGCP1
1én 5 pM méi loai thi san phAm nhéan gen gcp hiéu
qua hon so véi st dung 2,5 pM mbi loai (giéng 3).
Déc biét khi sit dung ca 4 moéi 6 nong do 5 pM moi
loai hiéu qua ctia phan ting multiplex PCR v6i hai
gen c6 thé dugce xem la twong duong (giéng so 4)
nhung khi cdp moi
FKMT1/RKMT1 10 pM méi loai thi hiéu qua nhan
gen kmtl lai giam xudng (giéng s6 5) va khi tang
nong d6 ctia mdi mdéi FGCP1/RGCP1 1én 10 pM thi

ting nong do cua

FKTM1 (pM) 25 5 25 5 10 5 10
RKTM1 (pM) 25 5 25 5 10 5 10
FGCP1 (pM) 25 | 25 5 5 5 10 10
RGCP1 (pM) 25 | 25 5 5 5 10 10

=
-
=

Hinh 1. Anh huéng ctia néng d6 moi téi phan tng
multiplex PCR. M: 1kb DNA ladder Marker Plus
(NEB, Anh), 1, 2, 3, 4, 5, 6, 7, 8: phan ttng multiplex
PCR v6i noéng d6 moi khac nhau. Néng d6 DNA
khuén 1a 100 ng mdi loai.
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du cap mo6i FKMT1/RKMT1 c6 st dung 6 5hay 10
PM mdi loai thi phan ting déu giam hiéu qua dang
ké (giéng sd 6, 7).

Truedc d6, Henegariu va cong sw [28] da goi y
nong d6 caa cac cdp moi khac nhau rat quan trong
cho thanh cong ctia phan ttng multiplex PCR, trong
nghién cttu d6 nhém tac gia da st dung cac moi
voi nong d6 dao dong tir 40 dén 60 pM. Tuong tu,
nghién cttu khac ctia Sint va cong sw [29] cling cho
rang nong dd clia cic cip moi trong phan tng
multiplex PCR can dwgc khao sat can than dé cé
thé khuyéch dai tat ca cac gen quan tam, cu thé
trong thi nghiém d€ phat hién 7 tac nhan (Pardosa
spp.; Nebria rufescens; Oreonebria castanea; Mitopus
glacialis; Nebria jockischii; Nebria germari va
Collembola) trong mot phan ttng thi nhom tac gia da
stt dung nong d6 khac nhau cua cac cdp moi, dao
dong tr 100 pM t6i 400 pM. So sanh voi két qua
ctia chung t6i thi néng dd moi cua cac nghién ctru
khéac déu cao hon nhung vé co ban tir két qua nay
ctia chtng toi mot [an nita khang dinh nong d6 moi
cd vai tro hét stic quan trong trong phan tGng
multiplex PCR, viéc xac dinh duoc nong d6 moi toi

uu 1a can thiét d€ phan tng dién ra hiéu qua.

3.3 Danh gia d6 nhay va do diac hiéu caa
phuong phap multiplex PCR dé€ phat hién
P. multocida va M. haemolytica

Sau khi x4c dinh duoc nong d6 moi phut hop
cho phan ting multiplex PCR 1a 5 pM mdi loai thi
dd nhay cua phan ting da duwoc kiém tra véi nong
d6 khuon duoc pha loang voi ty 1€ 10 Tan, tte 0,01 -
100 ng. Két qua & hinh 3 goi ¥ rang & nong d6 100
ng phan tng dién ra hiéu qua, ca hai bing DNA la
san pham cua hai cap moi déu duoc nhan lén rod
rang, khi giam néng d6 khuon xudng 10 va 100 lan
thi bang DNA giam d6 sang, khi giam 1000 Ian thi
bang DNA xuat hién rat mo va khi giam 10000 [an
thi bang DNA khong xuét hién nita. Diéu nay thé
hién rang hai cip mbi ctia phan tiing multiplex PCR

c6 thé phat hién ra vi khuan P. multocida va M.
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Nang dd DNA cua 0.01 0.1 1 10 100
P.multocida (ng)

Nang dd DNA cua 0.01 0.1 1 10 100
M.haemolytica (ng)

haemolytica & ndng do khoang 0.1 ng/phan tng.

Hinh 3. D6 nhay ctia phan ting multiplex PCR. M: 1kb
DNA ladder Marker Plus (NEB, Anh), 1, 2, 3, 4, 5: phan
tng multiplex PCR v6i ndng d6 khuén DNA khéc
nhau. Nong d6 mdi mdi st dung 1a 5 pM

P.multocida + + - + + -
M.haemolytica + - + + - + +
E.coli + + + + + +

Fusobacterium
necrophorum

Hinh 4. D$ dac hiéu ctia phan tng multiplex PCR. M:
1kb DNA ladder Marker Plus (NEB, Anh), 1,2, 3,4, 5, 6,
7: phan ting multiplex PCR t6 hgp DNA khudn khac
nhau, mdi loai 100 ng; ndng dd mdi mdi st dung 1a 5
pM

So véi két qua lién quan t6i chudn doan P.
multocida va M. haemolytica thi két qua ctia ching
t6i c6 thé xem la c6 gidi han phat hién cao hon so
v6i cong bd ctia Wisselink va cong su [30] khi gisi
han phat hién 4 tac nhan P. multocida, M.
haemolytica, Histophilus somni va Trueperella
pyogenes vao khoang ttr 1 - 10 fg. Tuy nhién, trong
cong bd ctia Zhang va cong su [15] thi phuong
phép multipex PCR ctia nhém nay c6 thé phat hién
ra P. multocida, M. haemolytica va T. pyogenes 6 nong
d6 40 pg, cao gdp khoang 2,5 Ian so vdi nghién ctu
cta chung t6i (0,1 ng teong ting 100 pg). Déac biét
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néu so véi phuong phap multiplex PCR d€ phat
hién mét s6 loai vi khuan khac thi phuwong phap
cta chiung toi ¢ gidi han phat hién twong dwong
v6i két qua cua Li va cdng sw [20] khi nhom tién
hanh phan tng multiplex PCR d€ theo d&i dong
thoi 4 tac nhan Escherichia coli, Salmonella, Klebsiella
pneumoniae, va Staphylococcus aureus. Nhung cling
c6 nhitng cdng bo tién hanh t6i vu néng d6 khuon
cho tling cdp mbi va thdy réng c6 su khac nhau vé
gioi han phat hién cia DNA cho tiing cdp moi
nhung cling gidi han & mutc 46 picogram [31]. Biéu
nay khéng dinh mtc d6 gi6i han theo déi ctia tiing
phuwong phap véi cac cdp moi khac nhau cho cac
tdc nhan khéac nhau la khac nhau, nén khi phét trién
mot phuong phap méi cho cac ddi twong moi can
c6 su khao sat vé giéi han phat hién dé€ xac dinh

gidi han theo dai.

D¢ kiém tra dd déc hiéu ctia phan tng, thi
nghiém da duoc thiét ké bang cach bd sung DNA
cua E. coli va/hoac V. alginolyticus vao phan ting
multiplex PCR. Két qua ¢ hinh 4 goi y rang su c6
mdt cia DNA tong s6 tit P. multocida va M.
haemolytica la can thiét cho sy xudt hién hai bang
DNA, su co mét/véng mat caa E. coli va/hoac V.
alginolyticus khong anh hwong toi sy xuat hién cta
cac bang DNA du phan tng cd P. multocida, M.
haemolytica hay ca P. multocida va M. haemolytica.
Trudc d6 Zhang va nhom nghién cttu [15] cling da
bdo cao viéc st dung cdp modi KMT1 va art]-1ktC cd
thé phat hién ddc hiéu su c¢6 mat caa P. multocida
va M. haemolytica du c6 bd sung thém 1 hay nhiéu
loai DNA tt ngu6n vi sinh vat khac. Khong chi
vay, ky thuat multiplex PCR thiec hién trén céc tac
nhan gay bénh khac ciing cho két qua dac hiéu khi
phdi tron hodc gay nhiém nhan tao cac tdc nhan
khéc ngoai tac nhan can theo doi [18,20,30]. biéu
nay goi y rang phan ting multiplex PCR c6 thé phét
hién dac hiéu cac tac nhan gay bénh trong diéu

kién c6 hon hop cac loai DNA khuon.
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34 Danh giad d6 6n dinh ctia phwong phap
multiplex PCR d€ phat hién P. multocida
va M. haemolytica

bé kiém tra sy 6n dinh cta phan tng
multiplex PCR chung t6i da budc dau sit dung mot
s0 mau thuc dia dé kiém tra sy ¢ mit ctia hai vi
khudn P. multocida va M. haemolytica bang k¥ thuat
multiplex PCR va PCR don. Dua theo két qua duoc
minh hoa ¢ Hinh 5 thi két qua phan ting multiplex
PCR la dong thuan voéi két qua ¢ phan ting PCR
don. D3i véi mau DNA tach chiét tir cdc ching
thuan khiét bang phwong phap xtt Iy nhiét thi cac
bang xudt hién twong tng véi loai DNA khudn
duoc st dung (giéng s6 1, 2, 3 lan luot chua P.
multocida, M. haemolytica, P. multocida va M.
haemolytica). O mudi giéng tiép theo, tir 4 — 13, khi
sit dung DNA thd tach truc tiép tir mau hién
truong thi cling c6 két qua twong tw, trong do co
mot mau c6 mit cta ca hai tdc nhan (giéng s6 5), 4
giéng c6 mat cua P. multocida (giéng s6 5, 6, 7, 12),
mot giéng c6 mat caa M. haemolytica (giéng s6 11).
Diéu ddng quan tdm la 10 mau nay khi dwoc lam
giau vi khudn qua dém trong mdi truong BHI thi
c6 hai mau dwong tinh véi ca hai vi khuan (giéng
s6 15 va 21), sdu mau duwong tinh véi P. multocida
(giéng s6 14, 16, 17, 19, 22), 1 mau duong tinh véi
M. haemolytica (giéng s6 21). Két qua multiplex PCR
da duoc kiém tra lai v6i PCR don va cac két qua la
hoan toan phu hgp. Tuy nhién, tir két qua nay co
thé thdy rang néu st dung DNA téch chiét truc tiép
tlr moi treong van chuyén mau, kha ning phét
hién tac nhan P. multocida va M. haemolytica thap
hon so véi DNA tach chiét tit méi treong da duoc
lam giau, diéu nay c6 thé chu yéu do mat d¢ vi
khuan trong méi truong van chuyén mau thap dan
dén nong do DNA khudn thap hon gidéi han theo
ddi dan téi am tinh gia trong khi véi moi truong da
duoc lam giau mat d6 t&€ bao tang 1én nén hiéu qua
chan doén cao hon, tan suat xuat hién cua tdc nhan
nhiéu hon. V6i mot s6 nghién ctru miee d6 6n dinh
cua phan tng multiplex PCR cling c¢6 thé duoc

kiém tra bang phuong phap gidng nhém nghién



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Tw nhién
Tap 132, S8 1C, 69-79, 2023

pISSN 1859-1388
eISSN 2615-9678

Chiing thuan khiét

Tach DNA truc tiép tir méi trudong van chuyén mau

Tach DNA tir méi trudng van chuyén miu lam giau

M 1 2 3 4 5 6 7 8 9 10

12 13 14 15 16 17 18 19 20 21 22 23

Hinh 5. D6 &n dinh ctia phuong phap multiplex PCR d€ phat hién P. multocida va M. haemolytica. A. multiplex
PCR, B. PCR don véi cdp mdi FGCP/RGCP, C. PCR don v6i cdp mdi FKMT1/RKMT1. M: 1kb DNA ladder
Marker Plus (NEB, Anh); 1, 2, 3: DNA khuén lan lwgt la P. multocida, M. haemolytica, P. multocida va M.
haemolytica; 4, 5, 6,7, 8,9, 10, 11, 12, 13: DNA khuon tach chiét truc tiép tir 10 mau hién trueong; 14, 15, 16, 17, 18,
19, 20, 21, 22, 23: DNA khuon tach chiét tir mAu hién treong da duwoc lam giau

cttu ctia ching t6i d6 la so sanh multiplex PCR véi
PCR don [20]. Tuy nhién, véi mét s6 nghién ctu
khac, ho c6 thé tién hanh kiém tra s 6n dinh bfmg
cach kiém tra hoat dong cua phan tng multiplex
PCR béng c4ch lay nhiém nhan tao tac nhan gay
bénh vao vat cht va thu mau dé chan doan [15]
hodc so sanh két qua cta phan ting multiplex PCR
véi cac phuong phap mién dich thong thuong trén
mau bénh phdm trong phong xét nghiém [18]. Thi
nghiém ctia ching t6i khong ¢ diéu kién d€ tién
hanh lay nhiém hai vi khuan nay vao ctru do van
dé lién quan t6i dao dic dong vat nhung nhom
nghién cttu cling da tién hanh kiém tra d6 6n dinh
ctia phuong phap véi mot s mau hién truong
cung cdp boi dé tai khoa hoc va cdng nghé thudc
chuong trinh khoa hoc va cong nghé cap B Gido
duc va Dao tao, ma s6 CT-2021-01-DHH-02 va thay
rang c6 su th&ng nhat gitta phuong phap multiplex
PCR va PCR don, diéu nay goi y rang phuong
phép nay la mot phwong phap tiém néng dé tng
dung trong chdn doan dong thoi P. multocida va M.

haemolytica.

4 Kétluan

Chung t6i da phat trién thanh cong ky thuat
multiplex PCR d€ phét hién dong thoi P. multocida
va M. haemolytica, hai tac nhan chinh gay bénh tu
huyét trung ¢ ctru Phan Rang véi hai cdp moi
FKTM1/RKMT1 va FGCP/RGCP. Phuong phap
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nay c6 kha nang phat hién si ¢ mat cua hai vi
khuan nay ¢ nong d0 0,1 ng va c6 thé phat hién déc
hiéu hai gen kmtl va gcp ctia P. multocida va M.
haemolytica trong treong hop cd mat cia DNA tir
E. coli va/hodc V. alginolyticus. Bang ky thuét nay
ching t6i c6 thé phat hién ra tac nhan gay bénh
trong dich chita DNA thé ctia chiing thuan khiét,
hay tir cAc mau hién truong. Mac du nghién ctru
cho thay ky thuat multiplex PCR ¢6 tiém nang
trong viéc phat hién triec tiép tac nhan gay bénh tir
mau hién truong nhung viéc lam giau vi khuan tir
c4c mau ngody miii sé gitip han ché am tinh gia do
c6 nhitng mau mat d6 vi khuan thap dan dén ham
lwong DNA trong mau thd dudi ngudng theo doi.
Nganh chan nudi ngay cang phat trién dong thoi
véi viéc d6i mat voi nguy co vé dich bénh, chinh vi
vay viéc phat trién ky thuat multiplex PCR cho tu
huyét trung cho ctru can dwgc nghién cteu ap dung
cho moét s6 ddi twong vat nudi khac d€ danh gia

hiéu qua trude khi ap dung trong thuece té.

H6 tro tai chinh

Nghién ctru nay duoc tai tro ti dé tai thudce
chuong trinh Khoa hoc Céng nghé cap Bo Giado duc
va Pao tao, ma s6: CT-2021-01-DHH-02 va nhém
nghién ctu manh ma s6: NCM.DHH2020.13.
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