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Abstract: This study aims to develop a method to detect bovine multi-cytokines based on flow
cytometry. Previously we have prepared and screened monoclonal antibodies against bovine
cytokines IFN-y, IL-2, TNF-a, IP-10 and MCP-1. These bovine cytokine monoclonal antibodies
were fluorescently labeled, and the combination of antibody and cell surface molecules were
used to develop the method for detecting bovine multi-cytokines. Subsequently, the developed
method was used to determine the cytokine expression profile of Mycobacterium bovis BCG
infected bovine peripheral blood mononuclear cells in vitro, and evaluate the cytokine
expression level of peripheral blood CD4" T cells of tuberculosis-positive cattle. The bovine
multi-cytokine flow cytometry detection method can effectively determine the cytokine
expression of BCG-infected bovine peripheral blood T lymphocytes. Among them, the
expression levels of IFN-y, IL-2, and TNF-a continue to increase after 40 hours of infection,
while the expression levels of IP-10 and MCP-1 decreased. The combined detection of IFN-y,
IL-2, and TNF-o. on CD4" T lymphocytes in peripheral blood of cattle can effectively
distinguish tuberculosis-positive and tuberculosis-negative samples. This method may facilitate
evaluating the level of cellular immune response after bovine pathogen infection and vaccine
injection.

Keywords: bovine cytokine; intracellular staining; flow cytometry; cellular immune response;
disease diagnosis
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Table 1 Fluorescent labelled mAbs against bovine
cytokines

Cytokines Number Fluorochrome

IFN-y 2G5 PE

IL-2 6D7 Alexa Fluor® 647

1P-10 2D5 FITC

MCP-1 4G9 Alexa Fluor® 680

TNF-a 3Cl1 Alexa Fluor®™ 568
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Figure 1 Detection of IFN-y, IL-2, IP-10, MCP-1 and TNF-a in CD4" T cells.
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Figure 2 Detection of IFN-y, IL-2 and TNF-a in CD4" T cells and CD8" T cells.
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Figure 3 Expression of cytokines in PBMC infected by BCG and S19 in vitro. A: Scatter plots of cytokines
in PBMC infected by BCG and S19 in vitro after 12 h. B: Statistically significant differences between the
BCG and PBS, S19 and PBS groups are indicated by the asterisks. *: P<0.05; **: P<0.01.
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Figure 4 Comparison of flow cytometry method and ELISPOT method for detecting bovine cytokines. A:
Results of all 10 cattles. B: FCM results of one cattle. C: ELISPOT results of one cattle.

http://journals.im.ac.cn/cjben



KIkR F—HETFRIUMAEANSSHMERFIENSE 355

[ m Negative
® Positive
1.5F &

+ p

CD4" T cell (%)
>

IFN-y L2 TNF-a
Positive IFN-y TNF-a IL-2
12x10%0 0 [12x10%F0 0[12x10*F0 0
9x10%* 9x10*+ 9x10*r
PBS 6x10'F 0.100 6x10%F 0.030 6x10*F 0.150
3100t 3100 MO“_M;
» 099.900 0.100 0 F100.000 0.026 0799.900 0.150
@) 0 10° 10* 0 103 10* 0 10° 10*
w
s 12x10%F0 0(12x10%F0 0 {12x10%r0 0
9x10%+ 9x10*F 9x10*+
ESAT-6/CFP-10 6x10%r 1.240 6x10*F 1.150 6x10* 1.270
3x10°F 31000 3x104~m_ o
0r98.800 1.240 0798.800 1.150 0798.700 1.270
0 10 10 0 10 10° 0 100 10*
PE-anti-IFN-y Alexa Flour® 568-anti-TNF-o, Alexa Flour® 647-anti-IL-2
Negative IFN-y TNF-a IL-2
12x10* 1 0112x10*0 0112x10*}0 0
9x10% 9x10% 9x10*F
L 41 4 L
PBS 6x10* 0.000 6x10 0.040 6x10 0.010
3104 3x10t 310 e
. 0 [100.000 0 0F100.000 0.038 0[100.000 0.014
@) 0 103 10* 0 10° 10* 0 103 10*
% 12x10% LO 0 112x1040 0 112x104}0 0
9x10* 9x10% 9x10*t
ESAT-6/CFP-10 6x10* 0.250 6x10% 0.190 6x10*F 0.080
10 X0F 3104
0 [99.800 0.250 0r99.800 0.190 0799.900 0.084
0 100 10* 0 10° 10 0 10 10*
PE-anti-IFN-y Alexa Flour® 568-anti-TNF-o Alexa Flour® 647-anti-IL-2

5 LERZPAME/BAES CD4T T MR AR AR E TRk K F

Figure 5 Expression level of cytokines in CD4" T cells in tuberculosis positive/negative cattle. A: Results
of all 15 tuberculosis positive/negative cattles. B: Scatter plots of one tuberculosis positive bovine and one
tuberculosis negative bovine.
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%2 IL-2 #1 TNF-o ROHEXMED T
Table 2 Correlation analysis of IL-2 and TNF-a

TNF-a IL-2
TNF-a Pearson correlation 1 0.704%**
Sig. (2-tailed) - 0.003
N 15 15
IL-2 Pearson correlation  0.704%%* 1
Sig. (2-tailed) 0.003 -
N 15 15
**: P<0.01.

%3 IFN-y 71 IL-2 RUHE XS4
Table 3  Correlation analysis of IFN-y and 1L-2

IFN-y IL-2
IFN-y Pearson correlation 1 0.596*
Sig. (2-tailed) - 0.019
N 15 15
IL-2 Pearson correlation 0.596* 1
Sig. (2-tailed) 0.019 -
N 15 15
*: P<0.05.

% 4 IFN-y 1 TNF-o 894 XM 2
Table 4 Correlation analysis of IFN-y and TNF-a

IFN-y TNF-a

IFN-y Pearson correlation 1 0.765%*

Sig. (2-tailed) - 0.001

N 15 15
TNF-a Pearson correlation 0.765%* 1

Sig. (2-tailed) 0.001 -

N 15 15
**: P<0.01.

LI B (P<0.01), I HAH R R BUE & T
0.7, UL TNF-a 435 IFN-y, IL-2 Z[E]¥H
FHAEwE BEMIEMMEKR, IFNy 5 IL-2 Z
]t 5L B S M (P<0.05), A ¢ & BUE
0.596, iXZH] IFN-y, IL-2 Fl TNF-o A7
240 A AR A X 2F 45 o LA AR A2
W, mTRIERE, S d H BRI

+:
él:l o
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