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Elucidation of the molecular evolution of the major histocompatibility
complex (MHC) molecule, critical for the defense system of the jawed vertebrates
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To elucidate the evolution of MHC molecules in the vertebrates, we tried to isolate
novel MHC-related genes from various fish genome. Fish is the critical and the most
primitive animal group in which the MHC-related genes could be found. We
investigated MHC-related genes in the fish genome and also transcripts of those genes
using RACE method. We also found some genes in the fish which can encode proteins
with some MHC-related domains.

1,000,000 300,000 1,300,000
900,000 270,000 1,170,000
800,000 240,000 1,040,000
700,000 210,000 910,000

3,400,000 1,020,000 4,420,000




Dijkstra, J. M. et al. A third broad
lineage of major histocompatibility
complex (MHC) class I in teleost fish; MHC
class 1l-linkage and processed genes
Immunogenetics 59, 305-321 (2007)

degenerated primers

NCBI BLAST search

Assembly Takifugu
rubripes (torafugu) Tetraodon
nigroviridis Oryzias latipes (Japanese
medaka)

In Progress Danio
rerio (zebra danio) Leucoraja erinacea
(little skate)

MRNA RT-PCR



RACE

alignment
alignment

Takizawa F, Koppang EO, Ohtani M,
Nakanishi T, Hashimoto K, Fischer U,
Dijkstra  JM. Constitutive high
expression of interleukin-4/13A and
GATA-3 in gill and skin ofsalmonid
fishes suggests that these tissues form
Th2-skewed immune environments. Mol.
Immunol. in press (2011)

Ohashi K, Takizawa F, Tokumaru N,
Nakayasu C, Toda H, Fischer U, Moritomo T,
Hashimoto K, Nakanishi T, Dijkstra JM. A
molecule in teleost fish, related with
human MHC-encoded G6F, has a cytoplasmic
tail with ITAM and marks the surface of
thrombocytes and in some fishes also of
erythrocytes. Immunogenetics 62,
543-559 (2010)

Hayashi N, Takeuchi M, Nakanishi T,
Hashimoto K, Dijkstra JM. Zinc-
dependent binding between peptides
derived from rainbow trout CD8alpha and
LCK. Fish Shellfish Immunol. 28, 72-76
(2010)

Ohtani M, Hayashi N, Hashimoto K,
Nakanishi T, Dijkstra JM. Comprehensive

clarification of two paralogous
interleukin 4/13 loci in teleost fish.
Immunogenetics 60, 383-397 (2008)

Dijkstra JM et al. Thrombocytes and
erythrocytes in teleost fish express a
surface marker related to mammalian G6F
with a cytoplasmic tail bearing an ITAM

Dijkstra JM et al. MHC in salmonid
fish and its linkage associations with
disease resistance and social
behavior

Dijkstra JM, Hayashi N, Nakanishi T,
Hashimoto K. Molecular characteristics
of the leukocyte markers CD4-1, CD4-2,
LAG-3, CD8alpha and CD8heta in teleost
fish.

Dijkstra JM, Ohtani M, Hayashi N,
Nakanishi T, Hashimoto K. Evolution of
cytokines important for T helper cell
differentiation.

Dijkstra JM, Hashimoto K. Unique
features of major histocompatibility
complex (MHC) genes in fish.

http://www.fujita-hu.ac. jp/I1CMS/res03.h

tml

@
HASHIMOTO KEINICHIRO
70192268

@



®
DIJKSTRA

10387681



