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[ Abstract] Objective To investigate the genetic and immunologic mechanisms of resistance to foot-and-mouth
disease virus (FMDV) in guinea pigs and to assess the possibility of using pseudo-FMDV in the pathogenetic study of
FMVD. Methods FMDV-VP1 peptide was expressed in primary renal cells derived from two different strains of guinea

pigs using lentivirus. Peripheral blood lymphocytes (PBLC, without antigen processing) derived from two different strains
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of guinea pigs were isolated and cultured with lentivirus infected primary renal cells. PBLC cytotoxicity was determined

using the lactate dehydrogenase ( LDH ) assay, and supernatant cytokines were determined by enzyme-linked
immunosorbent assay ( ELISA). Moreover, the proportions of CD3"/CD4" and CD3"/CD8" cells were measured via flow
cytometry. Results The cytotoxicity of PBLCs in experimental groups was significantly higher than in corresponding control
groups (P < 0.01). The cytotoxicity of PBLCs to target cells was significantly higher in the FMDV-resistant strain than in
the FMDV-sensitive strain (P < 0.01). Levels of PF, GRA, GRB, and Fas in serum derived from the FMDV-resistant
strain were higher than in serum derived from the FMDV-sensitive strain (P < 0.01). However, the expression of FasL
showed no significant difference (P > 0.05). Similarly, levels of IFN-y, TNF-a, IL-2, and IL-12 were also higher (P <
0.05). However, the expression of cell-surface MHC class T and II showed no significant difference (P > 0.05). The
FMDV-VP1 peptide was expressed on the surfaces of primary renal cells derived from guinea pigs when cells were infected
by lentiviral-vector containing the DNA sequence of the FMDV-VP1 fragment. The quantity of CD4" cells in PBLCs derived
from the FMDV-resistant strain was significantly lower than in PBLCs derived from the FMDV-sensitive strain (P < 0.05).
FMDV-VP1 peptides stimulate

immunoreactions of effector cells and enhance the cytotoxicity of effector cells to target cells. PBLCs derived from the

The opposite trend was seen for the quantity of CD8" cells (P < 0.05). Conclusions

FMDV-resistant strain exerted strong cytotoxicity to FMDV infected cells. Cytokines secreted by effector cells participate in
the cytotoxicity reaction. Primary renal cells derived from guinea pigs infected by lentiviral-vector containing the DNA
sequence of the FMDV-VP1 fragment can be used to simulate FMDV infected cells, which could help to reduce risks
associated with FMDV research. Finally, the genetic characteristics of different strains of guinea pigs determine their
sensitivities to FMDV.

[ Keywords] FMDV resistance;guinea pig;cytoimmunity; natural immunity
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bp) ; IkiE 2.5 B B UkiE 4.6 DNA 25 Bk,
1 PLVX Jitki PCR Jy Beff it VP1 Bt
Note. Lane 1, DNA Marker ( 1000 bp). Lane 3, DNA Marker
(100 bp). Lane 2, 5, Target fragment. Lane 4, 6,Empty vector.
Figure 1 VP1 fragment amplified by PCR from PLVX plasmid
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B2 E oS EED] K S TEA 2 VP B
Note. Lane 1, 2, 5, 6, Target fragment. Lane 3, DNA Marker
(1000 bp). Lane 4,DNA Marker( 100 bp).
Figure 2 VP1 fragment gained by enzyme digestion from the

restructure plasmid
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Figure 3 GFP fluorescence of assembly lentivirus in 293T cell
(Scale bar:50 wm)
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Figure 4 GFP fluorescence of 293T cell infected with lentivirus
(Scale bar:100 pm)

Figure 5 Prrimary epithelial cells of renal superior tuble
(Scale bar;100 pm)

B 6 72h GFP FikIE (45K .20 pm)
Figure 6 GFP fluorescence expression 72 h latter
(Scale bar;20 wm)
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7 VPl BEHTOCGLAE (A) FIEAPEST AR (B) (FR)X:50 pum)

Figure 7 Fluorescent staining image of VP1 protein (A)

and negative control image (B) (Scale bar:50 pm)
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Table 1 Killing rate of lymphocyte to target cells(% ,n=5)
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SR IR IR LR, ™ P< 0.01, SAHFEEAHMRY 55— 5 R SR B P < 0.01,

Note. Compared with blank and negative control group, ** P <0. 01. Compared with experimental group of another strain with the same target cell,” P < 0.0L.
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Note.Compared with the another strain, * P<0. 05, ** P<0. 01.( The same in the following figures)

Figure 8 Killing rate of lymphocyte to target cells

®2 AR IKBA A T 5 i (pg/mL,n=5)
Table 2 Content of cell killing factors in two strains of guinea pigs(pg/mL,n=>5)

FEAR it Content

(=}
HHE 7R

Strains PF GR A GR B FAS FASL
DHP 457.75+74. 54 790.75+267. 93 1565. 75+64. 94 472.25+126. 63 100. 25=1. 89
Zmu-1:DHP 152. 50+34. 95 127.25+18. 54 165.25+62. 13 110. 50+7. 05 99.75+1. 50

P{i P value < 0.01 < 0.01 < 0.01 < 0.01 >0.05

-] . D
DHP/Zmu-1; DHP LG4 3.00 6.21 9.48 4.27 1.01

DHP/Zmu-1:DHP ratio
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Table 3 Content of cytokines in two strains of guinea pigs(pg/mL,n=5)
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DHP 108. 25+9. 67 107.25+5.80  418.75+36.62  268.26x14.71 974. 50+598. 73 891. 50+246. 56
Zmu-1;DHP 102.25+2.22 115.25+25.29  347.00£43.73  229.75+26.21 203. 00+126. 31 267.50+127. 99
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Figure 9

Image of cell killing factors in two strains of guinea pigs
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Figure 10 Tow strains of guinea pig cytokine
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Figure 11 Chart of T lymphocyte subset determined by flow cytometry
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Table 4 Results of T lymphocyte subset of guinea pig( % ,n=35)
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