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Changes of Gill Structure and Identification of Genes by Muddy Water Exposure in Cyprinus
carpio. Shin, Myung Ja, Jong Eun Lee and Eul Won Seo* (Department of Biological Science,
Andong National University, Andong 760-749, Korea)

Present study aimed to investigate morphological change and gene expression in the
gill of Cyprinus carpio after exposure against muddy water caused by riverbed distur-
bance with various rearing condition. The gill of C. carpio showed abnormal shapes
in its secondary lamellae and a rough surface with impure debris after exposed to
muddy water for 80 days. In addition, the gills showed the edema, the exfoliation of
epithelial cell, and the fusion of the secondary lamellae. Using 20 ACPs, 24 differen-
tially expressed genes (DEGs) exposed to muddy water for 80 days were identified. 17
genes among them were up-regulated, while 7 genes were down-regulated in preterm
deliveries. A BLAST searches revealed that 3 genes were revealed known genes as
calcium transporter 1 (TRPV6) mRNA, macha mRNA for putative puroindoline b pro-
tein, and Efnb3 protein-like. Therefore, it is considered that Efnb3 gene from gill
would be a useful indicator for neurobehavioral changes in fish influenced by muddy

water.
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Fig. 1. Micrographs of Cyprinus carpio gill between control (A) and exposed to muddy water for 80 days (B, C). B: Fusion
and edema was showing between secondary lamella (arrows). C: Respiratory epithelial cells were separated in
secondary lamella (arrows). Scale bars: A, B, C=20 um. PL: primary lamella, SL: secondary lamella.

Fig. 2. Scanning electron micrographs of C. carpio gill between control (A} and exposed to muddy water for 80 days(B, C).
B: Winding of secondary lamella and muddy debris were shown (arrows). C: Fusion and muddy debris were shown
between primary and secondary lamella (arrows). Scale bars: A, B, C=75 um. PL: primary lamella. SL: secondary

lamella.
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Fig. 3. Differentially expressed genes (DEGs) between control (A) and exposed to muddy water for 80 days (B). More than
twenty of DEGs were generated. Among them, 17 DEGs were markedly up-regulated in muddy water. These DEG
bands were excised from the gel for further cloning and sequencing. ACP: Annealing Control Primer.

Table 1. DEGs sequence analysis using NCBI BLAST search.

ACP No. Size (bp) Sequence homology search
— ACJ03973 calcium transporter 1(TRPV6) mRNA, partial CDs [Sus scrofa]
ACP 3 87 Length=664, Score=52.8 bits (28), Expect=2e—04

Identities=28/28 (100%), Gaps=0/28 (0%)

— CAQ43070 macha mRNA for putative puroindoline b protein (pinb gene)
ACP 4 180 [Triticum aestivum subsp.].
Length=687, Score=154 bits (83), Expect=2¢—34
Identities=86/87 (99%), Gaps=1/87 (1%)

— LOC564234 Efnb3 protein-like [Danio rerio].
ACP6 623 Length=92643, Score=355 bits (192), Expect=7e—96
Identities=428/533 (81%), Gaps=51/533 (9%)
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