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Fig. 1 Functional annotations of 175 most differentially expressed genes
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Tab.2 Gene ontology and pathway in zebrafish skin

P q
gene ontology and pathway count gene symbol
25 0.00014 0.00027 PCKI, CPBI, A2M*, APOAI, F5, COL10A41, CYP3465, Clgq,
immune response C7-1, CYPIA, EGRI, FBPIB, FGA, GPXIB, HBL3, TF-a,
LGALSIL3, NT5C2L1, MHCIUFA, MHCIUEA, UCP4,
TNFSF10L4%* VTG3* CAMK2DI, SI:DKEY-91F15.6
18 3.10E-25 1.1E-23 TRY, ELA2L, ELA2, CPAS5, ZGC:92041, CTRBI, CPA4,
proteolysis LOC562139, ELA3L, ACE2, ZGC:153968, CPBI, CTRL,
CTSL.1, CPAl, ZGC:92511, ZGC:112266, ZGC:112368
8 1.90E-08 6.80E-08 APOAI, APOA4, VTG3*  ZGC:110064, PLA2GIB,
lipid metabolism ZGC:194131,TF-a, PLA2G12B
8 0.0006 0.00093 APOAI, RBP24, UCP4, FABP2, UCP2L, FABPIB, FABPG,
transport SLC6419
7 3.80E-08 1.20E-07 CYPIA, ZGC:64106, F5, GPXIB, CYP3A465, HSDIIB2,
oxidation reduction CYP3CIL2
6 0.000011 0.000026 AMY24, FBPIB, ZGC:55941, ZGC:55813, ZGC:56053,
carbohydrate metabolism 2GC:55406
4 0.52 0.29 EGRI, HER2, IRF2BP1, ZGC:77060
regulation of transcription
3 8.40E-08 2.50E-07 ZGC:55941, ZGC:56053, ZGC:55406
chitin metabolism
3 0.97 0.46 PDK2, FGA, SI:RP71-57J15.4
signal transduction
3 2.80E-07 3.50E-07 ZGC:92035, ZGC:154009, ZGC:158846
cell communication
3 1 0.46 ZGC:64106, HSD11B2, ZGC:92254
metabolism
p53 3 3.50E-07 3.50E-07 CCNG2, GADD45AL, ZGC:153369*
p53 signaling pathway
2 0.00035 0.00023 GADD454L, ZGC:153369*
cell cycle
;P 0 1 ,q ,

Note: P is a probability, with a value ranging from zero to one. ¢ is the proportion of variables chosen as positive which are false positives.
“*” means down-regulated gene.
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Tab.3 Immune response related-gene in zebrafish skin
GenBank
GenBank ID gene fold change molecular function
BM181749 LGALSIL3 13.844
BC053122 PCK1 8.909 , GTP
AI545080 CPBI 5.217 s
NM_131128 APOAI 4.668 s (HDL)
CDO014748 CYP3465 3.624 )
BC053140 MHCIUEA 3.427
AW232570 GPXIB 2.974 ,
AF137534 MHC1UFA 2.810 ;
BM957464 TF-a 2.699 ,
CDO014253 Clg 2.644
BC053267 FBPIB 2.479
AI397342 COL10A1 2.442
AB078927 CYPIA 2.410 , ,
AWS595366 EGRI 2.331 DNA s
BI430015 NT5C2L1 2.254
BG729013 FGA 2.218
AI974197 SI:DKEY-91F15.6 2.183
AA497156 C7-1 2.081
/ s >
Al793833 CAMK2D1 2.061 , ATP
BC045464 UCP4 2.061
NM_131570 HBL3 2.060 s
AF515275 F5 2.027 ,
Al477604 VTG3 0.482
BM775973 TNFSF10L4 0.473 (TNFR)
BI983817 A2M 0.458
(fish skin im- CC) Toll (TLRs)
mune system, FSIS) (COX-2) NO (iNOS) ,IL-1p TNFa
, NF-xB (NO)
(2, 28]
, RT-PCR (APP) (PO)
cDNA (Paralichthys Rojo RT-PCR
olivaceus) (Cyprinus carpio) (Listonella anguillarum)
(23] , CXC , 22h
, (TF-a) (TNFa)
CXC (CXCRs) ,
(Argulus japonicus) t MHC  TNF ,
, IL IFN TLRs NF-xB
, (IL-1, IL-8) ,
(TNF) (IFN) (CXC,
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Differential expression of immune-related genes in the skin of ze-
brafish screened by cDNA microarray

LU Aijun', HU Xiucai’, XUE Jun', WANG Yi’, LI Jinnian’

1. School of Life Sciences, Xuzhou Normal University, Xuzhou 221116, China
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Abstract: The objective of this study is to screen the differential gene expression in response to a pathogenic in-
fection in the skin of fish, and to provide a basis for understanding the fish skin immune mechanism at the mo-
lecular level. The immune response in the skin was analyzed by using Staphylococcus-induced zebrafish as a
model, and applying the affymetrix zebrafish cDNA microarray hybridized to the skin tissues. Total RNAs were
isolated from the skin tissues of adult fish, labeled with biotin, and hybridized to zebrafish cDNA gene chips. The
expression profiles from the hybridization to 15 617 genes in the zebrafish cDNA array were analyzed by the Ge-
neChip Operating Software (GCOS1.4). Out of 15 617 genes in zebrafish cDNA chips, a total of 175 was identi-
fied to be significantly expressed in the skin tissues, of which 150 were up-regulated and 25 were down-regulated.
Among the 150 up-regulated genes, the functions of 91 genes were known and 59 were unknown. Furthermore, by
using the Gene Ontology (GO) method the differential expression genes could be categorized into 13 functional
groups, and some of them are considered as potential candidates in the fish skin immune response. Thus, several
genes related to immune response in the skin were identified, including major histocompatibility complex class I
genes (UEA, UFA), complement component (Clq, C7-1), lectin (HBL3, LGALS1L3), early growth response 1
(EGR-1), tumor necrosis factor superfamily (TNFSF10L4), coagulation factor V(F5), transferrin-a (TF-a), and sev-
eral proteases. The Affymetrix zebrafish cDNA microarray is useful for identifying the functional genes involved
in the skin immune defense of fish: that is, MHC I, complement, lectin, and proteases. However, future analysis of
the function of these genes may contribute to an understanding of the mechanisms of Staphylococcus pathogenesis
and mucosal bacterial interactions.
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