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#* Tumor necrosis factor (IINF) is @ cytokine which plays an
important role in the host defense mechanism, and have
been identified widely from mammals to fishes.

' In mammals, the structurerandsfunctions of more than 19
genes of the TINE-ligand amily:members have been
well-defined.™ Jn inv!,—*: NEigand . superfamily

member named Eiger (éc ysplasin=like cell death trigger)
was identified in fruitHiy Drosophilaimelanogaster.

' TNF ligand superfamily: gene in shrimp can be identified
using information derived from insects.




TNF signaling }
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Eiger is shed by protease and released
with the soluble form.
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Then Eiger binds to Wengen, leading
to activation of Misshapen (MSN)
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MSN phosphorylates and activates
transforming growth factor—@ activated
kinase 1 (TAK1), and phosphorylated
TAK1 promotes activation of
Hemipterous (HEP) Yy,

!

HEP phosphorylates and activates
: c-Jun N-terminal kinase (JNK), and
. Apoptosis i JNK activation promotes apoptosis.
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The full-length of a TNF ligand superfamily gene (MjTNF)
from kuruma shrimp Marsupenaeus japonicus was
identified and characterized.

This is the first report showing the existence of TNE
ligand superfamily gene in crustacean species.
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‘Complete nucleotide and amino acid sequence of Mj TNF'

GAGTGCGCGCGTGGCCACACTGGTAGAGGGTAGCGACCGTGCCCACACACTCAGTCTTCGCACGCGGCCGTCACCAATCGCACGTGGACT 90
CCACCACCGCATAACCCCGCTGGETCGCCCGTTCGCTCGCTCGCTCGCTCGGLCGCCTCCCTCCCGCCGCAGTCCCTGGCGAAACAAACCG 180
AACCTCGCAGCATCCCCCAGGCCAGAGACGAGT TGCAGAAGACATCCCCGGTCTCACTCGGCCCTCACAGCCTCTCGCCGCGATGGAGAA 270
M E K
GTCTCCCATGTACGCCGTCCTGACGCCCCCAGGAGAGGGCAGGCGGCAGTGGGTGGCGTGGATGGCAGCTTTTGTTAGTCTGATTGCACT 360
S PMYAVY LTUPPGEGRWROWW VA WMAAF VS L I AL
GGTCGTGTCCGTGGTGACCGCCTGCGTGGCCGTGCAACAGCATGACCGAGT CACGGAGGTCGAGCAGAAGATGATCGAGATGAAGATGCA 450
Vv vs Vv Vv I i AcVvV AV Q QHDRWITSESWESQ KM T E M K M H
CTTCGAGCGGCTCCTCAATGAGTACGACTACGAGATCTACGACTACGACGACCCTAAGGCGGTGAACATCGAAGAGCTGACACTCCAGAG 540
F ER L L NEY DY E I Y DY DD P KEAWENSTFEE [ T L Q S
CGTCGTCAGGAAGAAGAGGGACGCTGACGATGGACAGAATGGCGGAGTGCC ACGAGCAAGCTTACGGACTCCCGCCCCGCTCGAG 630
V VR KKRDADDGQ N G G VIPITHYEEOFAW G [P P R S S
TGCCAAGGGACTCCGCCTCTACGGGGACCT CCTCGCGGGCAGCGTCAGCGAATCGCCCGAACT CAGCCACGATGTCACCGAGT CGCCCAT 720
K G L R LY G D L L A G S W ISHESSEPRERNIESEH D W 7 E S P I
CAAGCCCTATCACAGAGATGGTGTACTAGACCCAACCGGATCCATAGTATT GCCTITGAACGAAATAT CGAGTACGTGGGTGCCTAAGGA 810
K P Y HRDGV L D P T G S W[ I éS ST W V P K E
GCGACGCCACCGGTATTCCTCAGGCAAACTCICCTCCAGGAACCACGGGAA' GCGAGGAAGCTGACGCCGAGGTCCT 900
RRHRVSSGKLSSRNHG&M’SEEADAEVL
CCGTCAGACAGGTCATCGCCGGGCGCAAGT CCI TCAGAGGAGCT CCCG! GCGAGCCAGTTCCCGTGTGAACAGCGT 990
R QT G HR R A QV LN Q R SESERW ANS' S RV N s v
GGTACCCCAGCCTCAAGTTATGTCCCAGCCCCAGGTCGTCCCCCAGCCGGTACCCCA AGTACCTCAGCCTGTCCCACAGACGGTCCA 1080
VP QP QV M S QP Q VW P QP WEPRORPSEPR0NP WP Q0 TV
GAGTCCCAAAGCTTTTAAGAGCAGACCCCTCTCGACTCTCCGTAGT CAGGACAGAGCCGGAAAGAAAACCCCCAGGAAGAAGCATAGCAA 1170
S P KA F KSRUPL ST LR SO D RWASG K KT PR KZKUHSN
TCGCCGGCGTCGCACCAACCCCGTGGT TACTGTGGCTCACT TCGTCGCCACGCCCGCGAACAGGACCGCCCACCACCACGCAGCGACCGA 1260 1'th
RRRRT NPV VT VAHFWIANTPIATNCRIT A HIH H A A T EJ g
GGACGTACACGGGGAATGGTCACCCGCCGCCTGGATGGACAAGCTCGGCCTCAACCGGAAGTACACGCTGAGGAGGGGCGTGGTCACGGT 1350 (1()r11a|r1
V HGE WS PAAWWMODK L GLNRIKY T L RRGVV TV
CAAGGAGGCTGGACTTTACTATCTCTATGCGCAGGTGT TGTATCAGCCCGGACGCT TCGGCAGCGGATTCCAGGTAGTGGT TGATGGCAT 1440
A G Y YLY AQV LY QPGRFGSGFQVVVDG I
TCCTATCATGGAGTGCACACTGGTTCCCGCCCAACCATCTCCATCT TGCCATACAGGGGGCGCCACCTATCTCCCGAGGAACGCCGCTGT 1530
(P I MW EcCT L Ve AOPSPS CHIGGATNYLPIRNAAL
TTACATCCGGGACCTCGAGCAGCACATGACCGCCGTAAAGAACGAAGAGAACAGCT TCTTCGGCCTCGTGAAGCT TATGGACGCTCCCGC 1620
CY T RDLEQMHMIAVKNEENS FFGLLVKLIN DUARAL 1,386 bp
CACGGCCGAAAAGCTCATTCTCGGCTGAGGCCTCGAAGCTCATCATT TACTCGAGCGAGAGAAGGGAGAGAAAGAAGAGGAGGAAAGAAG 1710 b A
T ALE K I LG * 262%amino acids
GATAAAGATGGA GCTGCATGGGATCGATGCCTGATAGAGAGGTGTCAGAGCATGAAAATAACAACAGAAACAAAACAAAACA 18005 1 I<[)E
AAATTTATTGAAGGGT TGTGAATGAATGGGATGATTCCGCAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1868
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Upper triangle: identity, lower triangle: similarity.
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Transmembrane
region

M. japonicus TNF l TNF domain

D. melanogaster Eiger I TNF domain

T. castaneum Eiger —I:—“—Ij TNF domain
X. tropicalis EDA —'— TNF domain —

S

H. sapiens EDA l TNF domain

M. musculus EDA l TNF domain




—

IR o o W U 0 A PR, i
M. japonicus PANRTAHHHAATEDV EEWSPAAWMDKLGLNREYTLER vV
D. melanogast -PAALFHLSSRRR.QGSMGY . ADMY | GNDN ERN/SYQGHFQTHD|
T. castaneum YGQIENFNENG. LRHPQTTYVD. VESD. FG. . . MDQYFAFSDHL
X. tropicalis [AVVHLQGQGSA I QVKN| DWSRI A HRT
H. sapiens “|AVVHLQGQGSA | QVKN[>/ " <G. |/|L[ IDWSR I [UMN|:/{V F . L H|3
M. musculus AVVHLQGQGSA I QVKN|" " -G. | |L|,[DWSR I [iMN[:/{V F . L H3|
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Homology with M. japonicus TNF
D. melanogaster Eiger
T. castaneum Eiger
X. tropicalis ectodysplasin
H. sapiens ectodysplasin
M. musculus ectodysplasin
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relative to EF1-a
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and pooled together (average weight :12g)
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Lymphoid organ cells were cultured in 2x L15 Leibovitz
medium by incubating at 22°C in an incubatgr.,

<

extracted from each sample and cDNA was c&i




| PS
= PG
= Poly (I:C)

MjTNF expression
relative to EF1-a

Time post stimulation (h)

an . penaeiciaa

Kuruma shrimp was injected with LPS (200 pg/shrimp) and
heat-killed V. penaeicida (1 x 105 cfu /ml)

ifferent hour sampling was performed at 1, 2, 4, 6, 8, 12 and 24 ho
post stimulation

¢

tal RNA was extracted from gill tissues of each sample




MjTNF expression

with LPS and V. penaeicida injection at different time interva

LPS-injected group V. penaeicida -injected group

relative to EF1-a
relative to EF1-a

MJTNF expression
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Time post stimulation (h) Time post stimulation (h)

We _have"isolated' and*characterized a“I'INEF"ligand superfamily
gene from kurumasshrimp S (W/INE)for the first time in
crustacean species:

Phylogenetic analysisyevealeashatithesV////NFwas found in the
cluster along With¥DmEIGErRGENESS

MjTNE was constitttivelyReXpressed sinsthesmuscle, stomach,
brain, gill,SnervesslymphoidMorganysheart; and intestine.’ In
contrast, ‘the S TNA ém@mom in"the ‘hemocytes and
hepatopancreaswasiotiet !

In /n vitro- eXperimentaeEXpressionsevelsof = Vj7NF in PG-
stimulated cellstshowed 2428 01dShighersat™4h post-stimulation.
Higher levelstof WV7/NEsEXpressiontmwas observed in Poly I:C
stimulated cellstathsands2Zhamwhichtare™ 1.1 and 22.6 folds
higher, respectively:

In"in_vivo experiment¥highersevelssofsVTINF iexpression was
observed fat 2h™ and™4h#post™ stimulation in  .PS and V.
penaeicida treatedgroups. FHowever,, statisticaltdifferences
were not observed among the'samples.




