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Then Eiger binds to Wengen, leading 
to activation of Misshapen (MSN) 

MSN phosphorylates and activates 
transforming growth factor–β activated 
kinase 1 (TAK1), and phosphorylated 
TAK1 promotes activation of 
Hemipterous (HEP)	


HEP phosphorylates and activates  
c-Jun N-terminal kinase (JNK), and 
JNK activation promotes apoptosis. 

Eiger is shed by protease and released 
with the soluble form.	


In	
  this	
  study	
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Cloning and sequencing of Mj TNF gene 
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1 2 3 4 5 6 

1. MjTNF  shrimp 20.2 19.7 19.1 19.3 21.0 

2. DmEiger 37.7  fly 22.8 18.9 19.0 19.1 

3. TcEiger 40.8 42.4 flour  
beetle  20.2 20.5 20.0 

4. XtEDA 34.9 35.9 35.5  flog 65.9 66.8 

5. HsEDA 34.9 35.4 36.9 73.9  human 94.1 

6. MmEDA 34.5 37.1 36.2 74.8 94.4  mouse 

Upper triangle: identity, lower triangle: similarity.	


Transmembrane 
region 

TNF domain M. japonicus TNF 

TNF domain D. melanogaster Eiger 

TNF domain H. sapiens EDA 

1 10
0 

200 
(aa) 

TNF domain M. musculus EDA 

TNF domain T. castaneum Eiger 

TNF domain X. tropicalis EDA 



5	


10 20 30 40 50 
. . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ 

M. japonicus - - - - - - - - - P A N R T A H H H A A T E D V H G E W S P A A W M D K L G L N R K Y T L R R G V V 41 
D. melanogast - - - - - P A A H F H L S S R R R . Q G S M G Y . . D M Y I G N D N E R N S Y Q G H F Q T . D . . L 45 
T. castaneum T S K Y V Y G Q H E N F N G N G . L R H P Q T T Y V D . V E S D . F G . . . M D Q Y F A F S D . L L 50 
X. tropicalis - - - - - A V V H L Q G Q G S A I Q V K N - - - G . I L H D W S R I A M N H R V F . L H T . S . E L 42 
H. sapiens - - - - - A V V H L Q G Q G S A I Q V K N D L S G . V L N D W S R I T M N P K V F . L H P . S . E L 45 
M. musculus - - - - - A V V H L Q G Q G S A I Q V K N D L S G . V L N D W S R I T M N P K V F . L H P . S . E L 45 

60 70 80 90 100 
. . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ 

M. japonicus T V K E A G L Y Y L Y A K - - V L Y Q P G R F G S G F Q V V V D G I - P I M E C T L V P A - Q P S - 86 
D. melanogast . . T N T . . . . V . . Q - - I C . N N S H D Q N . . I . F Q G D T - . F L Q . L N T V P - T N M P 91 
T. castaneum . . . . P . . . F I . . Q - - I F . Y D I H D T N . . R . Y R N E N E T L L Q . . T M T H S S E R V 98 
X. tropicalis E . L V D . T . L I . S Q - - . Y . I N F T D L A S Y E . . . . E K - . F L Q . . R S I E - P G K - 87 
H. sapiens E . L V D . T . F I . S Q V E . Y . I N F T D F A S Y E . . . . E K - . F L Q . . R S I E - T G K - 92 
M. musculus E . L V D . T . F I . S Q - - . Y . I N F T D F A S Y E . . . . E K - . F L Q . . R S I E - T G K - 90 

110 120 130 140 
. . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . . . ¦ . . 

M. japonicus - - - P S C H T G G A T Y L P R N A A V Y I R D L E Q H M T A V K N - - E E N S F F G L V K L 128 
D. melanogast H K V H T . . . S . L I H . E . . E R I H L K . I H N D R N . . L R E G N N R . Y . . I F . V 138 
T. castaneum M K G N T . F . A A . S . . N E . D K I S L V . . S E A R Y S L F E - - P G K . . . . V . . . 143 
X. tropicalis T N F N T . Y . A . V C L . K A K Q K I A V K M V H A D I S I N M S - - K H T T . . . A I R . 132 
H. sapiens T N Y N T . Y . A . V C L . K A R Q K I A V K M V H A D I S I N M S - - K H T T . . . A I R . 137 
M. musculus T N Y N T . Y . A . V C L . K A R Q K I A V K M V H A D I S I N M S - - K H T T . . . A I R . 135 

Homology	
  with M. japonicus TNF 
D. melanogaster Eiger  30.4%	
  

T. castaneum Eiger 30.7%	
  

X. tropicalis ectodysplasin  22.2%	
  

H. sapiens ectodysplasin  21.7%	
  

M. musculus ectodysplasin  22.1%	
  

Cysteine residue 
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Lymphoid organs from 15 individual kuruma shrimp were collected 
and pooled  together (average weight :12g) 

Lymphoid organ cells were cultured in 2x L15 Leibovitz 
medium by incubating at 22℃ in an incubator. 

Total RNA was extracted from each sample and cDNA was constructed 

In vitro stimulation using lipopolysaccharide (LPS), peptidoglycan (PG) and  
polycytidylic acid (PolyI:C) was performed at a final concentration of 10 ng/ml.  

In vitro  expression  of MjTNF from lymphoid organ cells  
treated with immunostimulants 

Different hours (1, 4, 8 and 12) sampling were performed post-stimulation 
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■ LPS 
■ PG 
■ Poly (I:C) 

           0             1            4            8           12  
Time post stimulation (h) 

In vitro expression analysis of MjTNF  in lymphoid organ cells 
 stimulated with LPS, PG and Poly I:C 

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

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

Total RNA was extracted from gill tissues of each sample  
and cDNA was constructed for MjTNF expression analysis 

In vivo  expression of MjTNF following the injection  
with LPS  and V. penaeicida 
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In vivo expression analysis of MjTNF  
with LPS and V. penaeicida injection at different time interval 

Conclusion 


