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Establishment of a real-time fluorescent quantitative RT-PCR for
detection of IL-1p and IL-8 genes of Cyprinus carpio var. Jian
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(1.Animal Microecology Institute, College of Veterinary, Sichuan Agricultural University, Ya’an, Sichuan 625014, China;
2.Animal Disease Prevention and Control Center of Leshan City, Leshan, Sichuan 614000, China)

Abstract: To establish a real-time fluorescent quantitative PCR assay for detection of I/L—1f and IL-8 genes of Cyprinus
carpio var. Jian, specific primers were designed according to the gene sequences available in GenBank, and the f-actin
gene was used as a reference gene. The standard curve and the melting curve were analyzed through SYBR Green I
method. Melting curve showed specific PCR products of f—actin, IL-15 and IL-8 gene were obtained with T, 86, 82.5
and 84 ‘C, respectively. Standard curve there were good linear relationship for f—actin, IL-18 and IL-8 (+*> 0. 990) under
detecting C,range of 12 to 32. The amplification efficiency were 96.3%, 103.2%, and 102.6%, respectively, and the
coefficients of variation (CV) of using this developed assay to detect these genes are 0.14%-0.86%, 0.18%-0.93% and
0.13%-0.86%, respectively. Relative expression value of IL-14 and IL-8 in healthy Cyprinus carpio var. Jian was 1.07
and 1.71, respectively. Conclusion: The developed real-time fluorescent quantitative PCR assay for IL-14 and IL-8 of
Cyprinus carpio var. Jian, which showed broad range, high efficiency, specificity and reliability, could be used to detect
IL—1p and IL-8 expression at mRNA level.
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Table 1 Primers used for the RT—¢gPCR for detection of g—actin, IL-18, IL-8 of Jian carp
GenBank (-39 op
f—actin M24113 F GGTTGTTGACAACGGATCCGGT 152
R GAGCCTCATCACCAACGTAGCTG
IL-18 AB010701 F AGCCTGACCTTGCAGTGCACC 114
R TGCTCCAGCACTCAGCGTCAC
IL-8 AB470924 F ATGCTTTTGATCTGCACAGCTGCAC 150
R TGGTCCAGCAGGAATAACCCTCAG

1.2 RNA BIRERE &R

DP421 TRNzol A+

RNA WM5-2302830 Phase Lock Gel
Heavy RNA RNA 1%
RNA

KR103-04 Quant cDNA

RNA
¢cDNA -20°TC
1.3 tRERBYH &
cDNA PCR p-actin  IL-1p
IL-8 25 uL SYBR Premix Ex

Tag™ 1112.5 L 1 puL(25 pmol/L)
1 uL (25 pmol/L) c¢DNA 2 pl. RNase—free
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Fig.5 C; and fluorescence value of PCR-amplified products for p-actin,

IL-1p, IL-8 of Jian carp at different primer concentrations
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Table 2 Repeatability of SYBR Green RT-¢PCR for detection

of p—actin expression
G

C /%
1 17.03 17.03 17.07 17.04 0.14
2 17.86 17.67 17.72 17.75 0.55
3 17.56 17.43 17.52 17.50 0.38
4 22.28 21.95 21.95 22.06 0.86
5 21.37 21.40 21.32 21.36 0.19
6 21.02 21.10 20.94 21.02 0.38
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Table 3 Repeatability of SYBR Green RT-¢PCR for detection

. RNA
of IL-1p expression
C f—actin
C %
1 22,62 23.04 2289 22.85 0.93 cDNA [13-14] f-actin
2 2270 2258  22.64 22.64 0.27
3 2734 2699  27.09 27.14 0.66 5 5 [15-16]
4 2696 2654 26.90 26.80 0.85
5 2343 2349 2341 23.44 0.18 1 p—actin
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%4 SYBR Green RT-qPCR 7% IL-8 E & [17]
REEWESH
Table 4 Repeatability of SYBR Green RT-¢PCR for detection PCR 2
of 1L-8 expression ( )
C
C, % G
2
1 20.13 2933 29.40 29.29 0.48 2 2
7 E r
2 28.14  28.05 2822 28.14 0.30
0.98 1,
3 2920 2870  28.96 28.95 0.86
4 2877 28.62  28.67 28.69 0.27 E
5 2731 2729 2736 27.32 0.13 105%~95% 100%
6 2850 2842  28.65 28.52 0.41 [18] factin IL-18 IL-8
. o ” 0.999 0.999  0.997
2.6 IL-18 #A IL-8 B+ TERIAL
B# TERRIBER E 96.3% 103.2%
3 102.6%
IL-1p  IL-8 3
1.09 171 C 10.74~31.08  12.09~31.48
N . 11.71~31.05 C Pfaffl
3 i
PCR C
IL-15 L8 2 2.5% (17
f-actin IL-1p 1IL-8 PCR
C 1.0%
PCR 3
mRNA
[5,9-12] [19]
ELISA PCR
Northern RNA —MIQE [20] IL-1 ,8
RT-¢PCR IL-8
IL-18  IL-8
RT—¢PCR
SYBR Green | IL-15

DNA IL-8



632

http://www.hunau.net/qks

2014 12

S K-

(1]

(4]

(6]

(8]

[10]

[J]

2004 28(6) 668-673
Secombes CJ Hardie LJ Daniels G Cytokines in fish
An update[J] Fish Shellfish Immunol 1996 6(4)
291-304
Mulder I E  Wadsworth S Secombes C J Cytokine
expression in the intestine of rainbow trout (Oncorhyn-
chus mykiss) during infection with Aeromonas salmonicida
[J] Fish Shellfish Immunol 2007 23(4) 749-759
Gonzalez S F Buchmann K Nielsen M E  Real-time
gene expression analysis in carp (Cyprinus carpio L.)
skin Inflammatory responses caused by the ectoparasite
Ichthyophthirius multifiliis[J] ~Fish Shellfish Immunol
2007 22(6) 641-650
Kim D H Austin B Cytokine expression in leucocytes
and gut cells of rainbow trout
Walbaum

Immunol

Oncorhynchus mykiss
induced by probiotics[J] Fish Shellfish
2006 114(3/4) 297-304

CastilloJ TelesM Mackenzie S et al
hormones modulate cytokine expression in the head

Fish

Stress-related

kidney of gilthead seabream (Sparus aurata)[J]
Shellfish Immunol 2009 27(3) 493-499
Sigel M M Hamby B A Huggins EM Phylogenetic
studies on lymphokines Fish lymphocytes respond to
human IL-1 and epithelial cells produce an IL-1 like
factor[J] 1986 12(1/4)
47-58

Kemenade BM L Weyts FAA Debets R etal
macrophage and neutrophilic granulocytes secrete an

1995

Vet Immunol Immunopathol

Carp

interleukin-1-like factor[J]
19(1) 59-70
Tanekhy M Matsuda S Itano T

cytokine genes in head kidney and spleen cells of

Dev Comp Immunol

et al Expression of
Japanese flounder (Paralichthys olivaceus) infected with
Nocardia seriolae[J] Vet Immunol Immunopathol 2010
134(3/4) 178-183

CovelloJM Bird S Morrison RN etal Cloning and
expression analysis of three striped trumpeter (Latris
TNF-alpha IL-18
in response to infection by the ectoparasitic
Fish Shellfish Immunol

lineata) pro-inflammatory cytokines
and IL-8
Chondracanthus goldsmidi[J]
2009 26(5) 773-786

[11]

[12]

[13]

[14]

[15]

[20]

Fast M Johnson S C Jones S R M Differential
expression of the pro-inflammatory cytokines IL—14-1
TNFo—1 and IL-8 in vaccinated pink (Oncorhynchus
gorbuscha) and chum (Oncorhynchus keta) salmon
juveniles[J] Fish Shellfish Immunol 2007 22(4)
403-407

Sigh J Lindenstrom T Buchmann K Expression of pro-
inflammatory cytokines in rainbow trout (Oncorhynchus
mykiss) during an infection with Ichthyophthirius multifiliis
[J] Fish Shellfish Immunol 2004 17(1) 75-86
Gutierrez L Mauriat M Guénin S etal The lack of a
systematic validation of reference genes A serious pitfall
undervalued in reverse transcription-polymerase chain
reaction (RT-PCR) analysis in plants[J] Plant Biotechnol
J 2008 6(6) 609-618

Huggett J Dheda K Bustin S Real-Time RT-PCR
normalization strategies and considerations[J] Genes
Immun 2005 6(4) 279-284

Schmid H Cohen C Henger A et al Validation of
endogenous controls for gene expression analysis in
micro dissected human renal biopsies[J] Kidney Int
2003 64(1) 356-360

Vandesompele J Preter KD Pattyn F etal Accurate
normalization of real-time quantitative RT-PCR data by
internal  control

geometric averaging of multiple

genes[J] Genome Biol 2002 3 (7) research 0034.1—
0034.11

Pfafft M A new mathematical model for relative
quantification in real-time RT-PCR[J] Nucleic Acids
Res 2001 29(9) 2002-2007

Wong M L Medrano J F Real-time PCR for mRNA
2005 39 75-85
GarsonJ Huggett] Bustin S etal Unreliable real-time
PCR analysis
(HERV-W) RNA expression and DNA copy number in
multiple sclerosis[J] AIDS Res Hum Retroviruses 2009
25(3) 377-378

Bustin S Benes V  Garson J

quantitation[J] BioTechniques

of human endogenous retrovirus-W

et al The MIQE

guidelines Minimum information for publication of
quantitative real-time PCR experiments[J] Clin Chem

2009 55(6) 611-622

TR FEie
FEX IR T4



