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Ran GTPase /&8 T/ G # FAMSIRM — KB, FEHA0 T AN,
XRE A CAW) 2R 2 5 2040 kx5S 9 5 R ) s R i rh . SR,
Ran GTPase 1 175 )% RGP MAE - EITRANTE 2 .

BATPIFFE R, KR Ran GTPase (fiv44 4 PjRan) ZEHUIR IR P ) #4551 Al
FIB A T IEFEUF CEPURER) Rk & B 5, BoR PiRan EEATRES Y
FIOTHR PO 15 I S Rk S R Gerh o T8 (1 [RAH ELAE F I e, JRATT R
I, PjRan & 17 L5 myosin 8 FIAHEAEHIFE R BG4, H T myosin 1
A3 actin 15 5 WS, K PjRan-myosin & & S AT RE 5 A4
Ko KT T f# PjRan & A7EXMR A0 AR IE T PO/E R, — 7 1R A RNA THEEAR
i AS PjRan JE PR R 1k, A PUD0 R M 40 B 7 W 1K) 284 55— J5 TR FH PjRan 1
RIEI T, WETH AR AR 520 . S5 R LN, dl RNA T-HUECARIDH] PjRan
SRR ARIA T, PRI A0 I ) A Ve F 3% MR AR, PjRan JE K 04 R (¥4
TS A 1l 40 i ) e i P S S B . WF AT 3B, PjRan FE IR AYTER B BORHER
PEEEERERT TE (WSSV) I#5 VUK & 1N, 1 PjRan K& DA )i & 358 ) 3 55
WSSV 185 VA W2 PG DL ERFoT 45 R W], PjRan H5 [ AEIE ol 420 0 1.
A0 (0 A WO R T 2 LR e B e . b TRE—2D T f# PjRan-myosin &
ARG WL, BATWILIE T PiRan 8115 myosin 8 12 [AIB§E 1)
M E 52, FHKH 2EEhRid B ARXF PjRan-myosin 5 & A R7E Sl S2 41 fa 1)
TS AR AT T W

gi LRTIR, AW R T Ran GTPase & H 1— AN HiITheE, © L
AT A M B 1 A B R A A e R, MR BT R R . R
MW R T — 40 I TCEHEZh Y CRHER) P B2 e (4 ST, AT 35 B
FRATTSE G 1 T R TG ME S DX s BRI G K 43 T B o

KEiA:  HHIF, Ran GTPase, HIMIILAEN, HUM#EAIR, RNA T4t



Abstract

Abstract

Ran GTPases, one family of small G protein superfamily, have been widely
demonstrated to be involved in transport system between cytoplasm and nucleus.
However the function of Ran GTPase in immunity remains unclear.

In our study, it was found that the Ran GTPase (designated as PjRan) was
up-regulated in virus-resistant shrimp, indicating that the PjRan might be implicated
in the innate immune system against virus infection. Based on protein interactions, it
was found that the PjRan was interacted with myosin, a crucial protein in the process
of phagocytosis to form a protein complex. The PjRan gene knockdown by RNAi and
the overexpression of PjRan assays showed that the PjRan could regulate shrimp
hemocytic phagocytosis by interaction with myosin. Further data was evidenced that
the depletion of PjRan by RNAIi caused a significant increase of shrimp white spot
syndrome virus (WSSV) copies and the overexpression of PjRan resulted in a
significant decrease of WSSV copies, suggesting that the PjRan participated in the
antiviral immunity by regulating phagocytosis. For the purpose of further
understanding how the PjRan-myosin protein complex regulates the process of shrimp
phagocytosis, the enzymatic activities of the two proteins was elementarily tested. To
observe the phagocytosis process regulated by the PjRan-myosin protein complex, the
phagocytosis of Drosophila S2 cells with FITC-labeled WSSV was observed by
immunofluorescence staining.

In this context, our study revealed a completely novel aspect of Ran GTPase in
phagocytosis by the direct interaction with the cytoskeleton protein and presented a
novel pathway concerning to antiviral immunity, which would help to better
understand the molecular events in immune response against virus infection in

invertebrates.

Key words: shrimp, Ran GTPase, protein interaction, antiviral phagocytosis, RNAi
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1. Ras R SR (51 H3THR2D

Figl. Ras superfamily

NG B SR AN — R SRR 2R A 7, g a1,
AP r R, Wiz, AR SRS . IRZ Ras SR & 01 AR 2 4 A
e 5 A 5 RS A A M 5 A P9 S i R DR B D) 1o Ras BB M A8 B 3o O < )
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(Fr. BAFREE, 4 Ras BEALEA GTP RHIAN A5/ Tl oAb T HE 1)
WA, M55 GDP N U2 AL T AR IRAS . 15 Ras GTPase (14 F 145 GTP
BEHAGSTT (GAPs), ‘B n] LLE B0 Ras &A1 GTP B M it {f 5 58 i ) -
Y GDP 4, ffi Ras & THRMURIRE . GTP AZ#: A+ (GEFs) ] LUl gt
GDP [1] GTP [, 00 Ras g, A3 TH0HRE.

GTPase Activating Proteins
GAPs

“active” GTP GDP “‘inactive”

VDY

GDP GTP

GTP Exchange Factors
GEFs
(Dbl-homology proteins)

2. Ras [RAEHILE] (5] 3CHR22)
Fig 2.The mechanism of Ras’ function
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