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Establishment and Application of a Multiplex qRT-PCR Method for
Detecting Calf Diarrhea Disease
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Abstract: [Objective]To establish a multiplex qRT-PCR method for detecting calf diarrhea disease, aiming to
simultaneously and rapidly detect multiple pathogens that cause diarrhea in calves.[Method]This study searched
for conserved gene sequences of various pathogens causing diarrhea in calves as target genes, designing

specific primers and probes, constructing plasmid standards, optimizing primer concentrations and annealing
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temperatures, and testing their sensitivity, specificity, and clinical sample validation.[Result]A multiplex qRT-
PCR method for detecting calf diarrhea disease was successfully established using 103 copies/ 1 L plasmid as
the standard.The reaction system consisted are 10 1 L 2 X Fast-Start Universal SYBR Green Master, 0.5 nL
upstream primer, 0.5 b L downstream primer, | B L template, 8 b L sterilized ultrapure water, and a
total reaction volume of 20 1 L.The reaction conditions are: 95 ‘C for 3 minutes; 94 °C for 20 seconds, 56 C
for 15 seconds, 72 °C for 30 seconds, 36 cycles; 72 °C for 5 minutes.The detection sensitivity is 1 copy/ B L, and
there is no cross-reactivity with other pathogens.The intra-group and inter-group coefficients of variation are both less
than 2%.Among 315 clinical fecal samples of diarrheal calves, a total of 248 are detected as positive (78.73%)

and 42 are positive for mixed infections (13.33%) , which is completely consistent with the positive detection rate
of the single PCR detection method.[Conclusion]This study successfully established a multiplex qRT-PCR method
capable of simultaneously detecting six pathogens responsible for calf diarrhea.The method exhibits a detection

sensitivity of up to 1 copy/ 1 L for plasmid DNA, shows no cross-reactivity with other common pathogens, and

achieves a 100% concordance rate with single PCR method in the detection of 315 clinical samples.
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1 5 711*+14 0.94 708+19 1.57
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2.5 ImARFEARLTIE

WNR3Fr7R, B AT ALK % B qRT-PCRXY
315 A7 IS B A 10 S A0 i R R A ke IR A 247 Aar
JERG I Hi248 3B (78.73%) , FH Escherichia
colifHPEECNS (1.59%) , Salmonella entericalH TE%L
12 (3.81%) « BVDVEHMEHCN176 (55.87%)
BPVIHEH N3 (0.95%) « BRVIHEH N37
(11.75%) « BCVIHMECN1S (4.76%) o 1E248 iy
FHPEREA A, 42 47 CHFITEREA16.94%, 15 &
H1013.33%) PP E DL b R AR (R S R . 4
RRW, £EQRT-PCRTELE H—PCRITEMH M
B8, SRFEEN100%, ARHFFE
DA B85 9% £ B QRT-PCR ¥ AT viERf . AT 5E (1)

45

3 g
BT I PR o A 2 8 95 96 A W 1 = T 7 VA
JE A4S B . LTS BLIS AR WA 40 T 26 4 2

2026/05 NO.293 HEHN

ALl o) B o S O g R A 2R A B Y Y
49 W IEVE B S HEAT N IR AR Ay g B IR H e, 3
R 3 A BB, A AT . BT AT
PR EBAEARYD TR BE o 52 e N — RO T 2 2
BEPERRVS MELISA T %, L Ih MoHr s 5 7% 5 3 A R
A VS AR B 178 A ST AR A pokn il L A s B PR VS
PR RRCR R PR R, BEEE
DR A Je, 2R RS 8 H 22 o IR A4 TR &
IR, XGRS IS BRCE K .

% B qRT-PCRJ5 V2 0] DL — 2P I H 43 24 g V5 v
REAFAE (R J5 A, 5% NJ7. W J0 RS ) AR
5B —PCRFIEALL, B B m ik gl
WAk, OF ZA0% @A TR IEYS i 2 EPCR
(ORI 7 72 o T S0 A A U ST — ol A B il o 2 A0
A= U G B 09 A E PCRAT I 7 vk, 0T LA (6] B A
XF R R, REESNN1.86X 10" #£01/ nL.
1.90X 10" #01/uL, H5#$—PCREMSE G54
— B B S ST ol [ B ARG I A A% e R
FRINTE BRI RSN 2
PCRJ7, RBUERN10° $H U/ uL, H5 AR
R RE RN, Frtiiim. H2, XE~ES5N
Z HPCRITVEN REUZ AR, DBREH, W]
K, ARMEAE I PR RS AR I o4 R

P E P CRA I J7 v 2 I F 26 o6 Je b 1
FPETRET FRE SV 5 0t B R R Bk AT A A
W, ISR B H bR SR REE TR
BPCREIA, HEIL— Pk W42 4= I V5 99 (1) 2 B qRT-
PCR75 V%, A UL I A 0 25 4 /0 5 55 . 2 50 IR0
B AR R AR AR TS A EE4 BV AR, R
M IEEN10* # 01/ w L, &1 H5E K2 EPCRIG I )y
P, BARFF RIFRIRE R, (R . AR
S ST — AT [ IR 00 4 R A VR A R G e B A

#< 3 % E oRT-PCR # G RIFALER

Table 3 Results of Clinical Sample Detection by Multiplex qRT-PCR

5 BB (W) Escherichia coli Salmonella enterica ~ BVDV BPV BRV BCV TRA R
P-4 25 (D 248 5 12 176 3 37 15 42
FHM 2R (%) 78.73 1.59 3.81 55.87 0.95 11.75 4776 13.33
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