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83 TTAGTTTGCAGAGCTGCTATTGARAGT GGARATGCARAAGTAGTTGCAGTARATGATCCATTTATGGATATTGACTATATG
19 L vV C¢CRAZAZZTILIESGNSZZZEKVUY YV AV NDZ PTFMDTITDY M
164  ATCTATIAATTCRAARTATGACTCTATTCATGGTAACTGGARAGGAGAAGTCIAGAARARAGGCAATGATTTGATAATCART
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1m0 5 T 6 vV F T 5 @ E K & a L H I K G G CEKEKVV I I 5 & P
407 CCTARAGATGATACTCCTATGTIITGTAATGGGAGT CAACCATARAGATTATAR AR A AGATTTAACTGTIGTCTCARATGCT
127 P K D DT PMF WV M GV NHZEKUDY XK K DL T WV V 5 N &
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188 v ¥ A T T 5 T @ L T Vv D G P 5 K G G XK D W R A G R A A
650  GCTATTAATGTGATCCCATCTACARCTGGTGCIGCAARAGCTGTAGGARAGGTTATCARAGCTGTGGCTGEAARATTAACA
208 2 I W Vv I P 5 T T G AR A KAV G K V I KA V A G E L T
731  GGRATGGCTTTTAGAGTACCTACCGITGATGTITCAGTIGTIGATCTTACATGCAGAATTGARARAGCAGCCACATATGAR
25 6 M AR F R V P TV DV S V VvV DLTC®RTIETE KU EZHSET Y E
812  GRRATTTGCARAGCTATCARAGARGCCTCAGAAGGAGRACTCAAGGGARTTTTGGGATATACTGATGARGCTGTAGTGAGC
22 E I C K B I ¥ E A 5 E G E L K 6 I L G Y I D E &R YV V 35
893  AGTGATTTCATTCATGATAGCAGATCTTICTATITICGATGCAGCTGCAGGAATATAACTTARCARARATTTCGTTIAAGTTA
269 5 D F I ¥ D 5 R 5 5 I F D ARSAULALGTI QL N KK NTF V K L
974 GTCGCATGGTATGACAATGA AT GGGGATATTCARATAGATTAGTAGATCTTGGARRATACATGGCTGARATTGATGGAMAT
36 ¥ AR W Y D N E W G ¥ 5 N R L VDU LG XK Y M B ETI DG N
1055 TTARCATTGAGAAATTAAARATTTTITACARRAGATARRAAAATTARATTGARARAATGAATARARAAARARARAADAARAADD
343 L H * 344
1136 AARRAAAAL 1143
1 CiGAPDH
Fig. 1 The full-length cDNA sequence of CiGAPDH and its deduced amino acid sequence
Mutation sites are underlined
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Fig.2 The predlcted conserved domain of CiGAPGH from C. irritans
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Fig. 3 Neighbor-joining phylogeny tree of 11 GAPDH

proteins
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GAPDH (NP_187062.1); OsGAPDH. (Oryza sativa) GAPDH
(AAA82047.1); TtGAPDH. (Tetrahymena thermophila) 5 CiGAPDH
GAPDH(XP_001009203.1); PmGAPDH. (Perkinsus Fig. 5 Amplification of the modified ORF of CiGAPDH
marinus)GAPDH (XP_002788755.1) M DNA ; 1. CiGAPDH

M. DNA ladder; 1. CiGAPDH
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CiGAPDH R
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Fig. 4 CiGAPDH expression in C. irritans at different stages CiGAPDH PGEX-4T-3 ’
M. DNA; 1, 4. PCR  :2,5. pck  PGEX-4T-3/CiGAPDH
;3,6. PCR y . 3 s
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Fig. 6 Identification of the recombinant plasmid pGEX-
4T-1/CiGAPDH by double restriction digestion

M. DNA ;1. BamH1 Xhol

M. DNA ladder: 1. The recombinant plasmid pGEX-4T-1/CiGAPDH
was double digested with BamHI and X#hol.
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Fig. 7 Prokaryotic expression of recombinant CiGAPDH
analyzed by SDS-PAGE
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M. Proteins with standard molecular mass: 1. Insoluble fractions, 2. Sol-
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Fig. 8 Western blot analysis of native CIGAPDH from C.
irritans with mouse antiserum against rCiGAPDH
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GST
M. 3 1-3.
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A. Native CiGAPDH protein staining by amino black 10B, B. Na-
tive CIGAPDH reacted with antiserum against rCiGAPDH, C. Re-
action with antiserum against GST

M. markers: 1-3. Lysates of C. irritans trophonts, tomonts, and
theronts, respectively, and 4. GST used as a control.
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Fig. 9 Localization of native CiGAPDH in the theronts by IFAT
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A. Nucleus, B. Immunofluorescence figure with antiserum against rCiGAPDH (left) or GST (right), C. A merged image of Figs. A and

B, D. Bright-field image
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dehydrogenase from Cryptocaryon irritans
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Abstract: A GAPDH gene (CiGAPDH) was cloned from the cDNA library of Cryptocaryon irritans trophonts. Af-
ter modification, the non-universal genetic codons in the open reading frame (ORF) of CiGAPDH were inserted into
plasmid pGEX-4T-3 to construct the prokaryotic expression plasmid pGEX-4T-3/CiGAPDH. The recombinant
plasmids were transformed to Escherichia coli BL21 (DE3) cells, which were then induced to express the foreign
gene by the addition of isopropyl-beta-D-thiogalactopyranoside. SDS-PAGE results showed that rCiGAPDH was
successfully expressed in E. coli cells. The results from Western blot analysis showed that antiserum against rCi-
GAPDH recognized the native CIGAPDH protein from different stages of C. irritans, the molecular mass of which
was 37.3 ku, in agreement with the calculated mass. Localization of native CiIGAPDH protein in theronts was de-
tected using an indirect immunofluorescence cell imaging technique. The results showed that the native CIGAPDH
protein was mainly distributed in the cytoplasm of C. irritans theronts, with notable accumulation around the cy-
tostomes. Further study on the roles of CIGAPDH in the parasite development and infection is expected to provide

important information to identify potential drug targets for control of cryptocaryosis.

q

S
B

EETT

v
~

2

#

o

Marine Sciences / Vol. 40, No. 2 /2016 19



