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Tab.1 The BLAST results of the sequence
Blast (Bits) E
0i]62901633|gb|AAY18782.1] MHC class A antigen [Paralichthys olivaceus] 324 le-87
Qi|522315|gb]AAB67867.1] MHC class alpha [Morone saxatilis] 336 5e-91
Qi|522311|gb|AAA49381.1] MHC class alpha [Morone saxatilis] 334 2e-90

0i]|522319|gb]AAB67859.1] MHC class alpha [Morone saxatilis] 327 2e-88
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2 MHC A
Tab.2 Identity and genetic distance of turbot MHC Class A amino acid sequence with those of other vertebrates
MHC A 1) 2 3) 4) (5) (6) (7 8) 9) (10) (11) (12)
1) * 0.698 0.655 0.696 0.444 0.614 0.476 0.463 0436 0.269 0.316 0.198
2) 0.302 * 0.607 0.674 0.464 0.604 0473 0.491 0.442 0.255 0.291 0.193
3) 0.345 0.393 * 0.722 0.462 0.639 0.493 0.485 0.467 0.294 0.296 0.208
(4) 0.304 0.326 0.278 * 0.453 0.665 0.493 0.502 0485 0.308 0.302 0.187
(5) 0.556 0.536 0.538 0.547 * 0.491 0.558 0.562 0.709 0.255 0.293 0.234
(6) 0.386 0.396 0.361 0.335 0.509 * 0.491 0.509 0.483 0.244 0.286 0.187
@) 0.524 0.527 0.507 0.507 0.442 0.509 * 0.847 0545 0.277 0.308 0.246
(8) 0.537 0509 0.515 0.498 0.438 0.491 0.153 * 0.536 0.252 0.290 0.228
9) 0.564 0.558 0.533 0.515 0.291 0517 0.455 0.464 * 0.248 0.281 0.228
(10) 0.731 0.745 0.706 0.692 0.745 0.756 0.723 0.748 0.752 * 0.405 0.276
(11) 0.684 0.709 0.704 0.698 0.707 0.714 0.692 0.710 0.719 0.595 * 0.298
(12) 0.802 0.807 0.792 0.813 0.766 0.813 0.754 0.772 0.772 0.724 0.702 *
: MHC A
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FULL LENGTH cDNA CLONING AND TISSUE EXPRESSION OF MAJOR
HISTOCOMPATIBILITY COMPLEX (MHC) A FROM TURBOT
SCOPHTHALMUS MAXIMUS

ZHANG Yu-Xi*2  CHEN Song-Lin?

(1. College of Marine Life Science, Ocean University of China, Qingdao, 266003; 2. Key Laboratory for Sustainable Utiliza-
tion of Marine Fisheries Resource, Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Qingdao, 266071)

Abstract The full-length cDNA encoding turbot MHC class A was cloned from turbot using homology
cloning and RACE PCR approach. The MHC class A was 1131bp in length, including 75bp 5 “terminal UTR,
720bp encoding region and 336bp 3' terminal UTR with a AU motif (ATTTA) that associated with mMRNA insta-
bility and three canonical polyadenylation signals (AATAAA), followed by an additional 26bp poly (A) tail. The
720bp ORF was found to code a protein with 239 amino acid residues, and its secondary structure was analyzed
using PHDsec Program. One N-glycosylation site (N-X-S/T) was observed in alpha 1 domain region. Two protein
kinase C phosphorylation sites (S/T-X-R/K) were identified in alpha 2 domain region and five casein kinase
phosphorylation sites (S/T-X-X-D/E) were identified in alpha 1 and alpha 2. Four N-myristoylation sites
(G-E/D/IR/IK/H/PIFIYIW-X-X-SITIAIG/CIN-G/I/T) were found in alpha 1, alpha 2 and transmembrane region. In
addition, signature (F/Y-X-C-X-V/A-X-H) of immunoglobulins and MHC proteins occurred in alpha 2 domain
region (residues 182-188). Alignment of deduced amino acid sequences of the MHC class A and those of other
vertebrates demonstrated that they shared many protein features common in those of other fish and mammalians.
Phylogenetic analysis using CLASTAL W software showed that the putative MHC A and that of Japanese
flounder were close to each other in the first sister group in similarity of 69.8%. For other animals, the similarity
was 65.5%, 69.6%, 44.4%, 61.4%, 47.6%, 46.3%, 43.6%, 19.8%, 31.6% and 26.9% from red sea bream, striped
sea bass, carp, cichlid, rainbow trout, Atlantic salmon, zebrafish, human, mouse and nurse shark, respectively.
Semi-quantitative RT-PCR analysis demonstrated that MHC class A was ubiquitously expressed in tissues, but
the expression level was locally unique. The MHC A transcript was detected at a high level in head kidney,
spleen, intestine, gill and heart, moderate in liver and blood, and low in gonad and muscle.

Key words Turbot Scophthalmus maximus, Major histocompatibility complex (MHC), Cloning, mRNA ex-
pression



