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WE: N T kI KIBEF (Macrobrachium rosenbergii) % M<K, 1 5t Rab & [ (Ras-related proteins in
brain) 7E %' [Q I e B2 R FEIIAE L, Wt 90 R FIRACE-PCRELAR 52 b T %' IRV IF Rab 1 1FE R 42 K cDNA T
H, 8 WMrRab11. 4K 1381 bp, £14%226 bpffJ5'UTR, 511 bpiI3’'UTRAN645 bp KT U EEHE, 4ifis214 % I
BR, & — A RabZ5 itk . AR P HI LT Bom, & VAR 5 X LE W 4% (Anopheles gambiae). FAREE(Daph-
nia pulex) "W (Homalodisca vitripennis) Rab11— 537 882% - 83%F182%. K A: T, MrRab114mh5
HHSTELIN23.75 kD, FHALAIN5340 SRR ERIA TR, MrRab 1 1 B RI7E D IRVBIF & 4H 2R R
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EHER: B IRIBIT; Rabll; HARZE, HhIERE
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Rab% [ (Ras-related proteins in brain) & /)N 7+
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BRI RIE N o W INE (Vibrio anguillarum)#
Yo AL B FE & (Eriocheir sinensis) Rab3& K321k
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Jjaponicus)F WAL LG K AR AR ECAR B3 I, R
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DA K B SR B (YHV) e ARSI IR 5 th % I Rab7
A B A RE 2 PR A R R L WSSV S 3L
o2, HEUIRab 2R [ 2 9 5 75 14 N 5211 i 0 75 (1) 48
Ji PR, T DAJE 3k 10 BR Rab 35 DRI 100 1) 97 25 7 1Ak N B¢
S, 45 TR M RabIE RS 5 T WL 40 A
I3 75 G 9%, H Rab 5 PRI 41 B A9 25 11 G2 L mT
REAFTEZE R o

Z IIBAN(Macrobrachium rosenbergii) Nt 7
AR R ORI IR KU, R A K
P2, B SR TR (4K, H 3 ik %,
I FRIAT W R BB ) SRR
PR NG B A T pm A, AR B LR J5 K
HEFET:, ARSI = % 22 PRER T LRI, BHVA I FF 56
(Enterobacter cloacae) & 5| K 4R L2 55 1) = 2L
TR . KA Z IRTE U S AH G EE R, BIF 72 3 S L
i, X T IR S5 T R A AR . ARHEA
W 1 % [VHEFRab1 15 A 4 (K cDNAFF A1, 23 A A
YA B 2E R AE 0T 78 L6t B VA B F T 1 e v
N HE— BRI FE A% B DR B T RE A % BT I e 2 U
LI 55 7 15 327 HE o

1 MR5RE

1.1 RIERR

1502 % KB UNEL H WL 55 X IR0 7, 76525
FEHFROKE257C), B RHIK10%, 7€ B B R
2% TRIGFH A AT B i B 20 1445470 A9 I 40
oy S8 8. B IRIEUNE 7% — & Ja 347 41
YRIE, POEIERE . M S—[RE: (15.5¢1.1) g]i
ANETORR, T35 4> B 4 ;R 06 41 7E LA v B
100 pL 28 A B 5 7K F B 1 VA I FF 12,5 % 10° cfu/
mL), % B8 2H v O & 2R PR AR K, P40 A SR AE
ANFHIFI KA o VRS ATEURE— IR, 1B 2 FORT R,
W ANOFE S, 39 f50.5h. 1.5h. 3h. 6h. 12h,

24h. 48hF196h 7y 7 KT HE ZH AT 56 2H HURE (B 1k
TRHIAE3R), B [RVA AR . ULP . L O
. i, BT RNTREF, R G RA7 T
—80°CUKHH, HI TRNATRIL.
1.2 BRNARHFDNAE—HEE R

F#E 3B RN Aoutiat 771 &1 (b it K B3R HL
PRV M RNA, 1% 55 B 5k e e 3k Ae I
RNA i &, NanoDrop 200043 %6 £ 11 (Thermo) il
ERNAKEE, PL2 pg BRNA AR IE T 5 4 771
f(Takara) & icDNAZE —4
1.3 BKiBEFRab1 1 2K cDNAT[E

IRIENCBIEHE FE A5 11 2 [RVAEFES T 41 (&
5 EL695849), FIEE Fe rh AR I M) M e 51 LE X 43
MrfRsr 4, FIPrimer 5.0 2XAF AT Rab 1 135 AR = M
IMIER DI IR 3 K im, HH APOLAMAP K@
Fal . LR EHcDNA S — 4 N R,
MrRab11 3'FIFIAOLP 5l Ry b i 51 ik AT 55—
PCR, AR R A25 pl, KM 544 H4: 94°C 3min;
94°C 45s, 56°C 30s, 72°C 1min, 30 ME3E; 72°C
8min. LLEE—4CPCRY = VIR B 1045 J5 N BEAR,
MrRab11 3'F2RIAPN b N5 Wit 47 55 — 50 850
PCR, 1B K JEN60°C, HAh &M FSE—% . PCR
P3G =W 221 % B TG W8 S e vk ks, 1R H B 2%
5, FIDNA i [F1SR 7 & (Axy gen) [, [B1US 72 47)
5pMDI9-T # 4Kk (Takara)iE %, # 4L 2 KT H
(Escherichia coli) DHSaBURS M+, TLB
Amp+FAR 35 IR IR, 3@ B PCREGAE, BH 5T
B 3% 22 1 o 4 0 AR R A PR =1
1.4 MrRab11 cDNAKR E RIS RERRF5

F SeqMan i {1 43 A il J77 45 2R, F: g4k 7 5],
P15 MrRab 114K cDNA 541, 2540 5 0] 52
HE(ORF) FHAEM H 2 IE 1L /7 41 . idid BlastfEZE TR
P HR B FE A YR 41, Clastal W25 [R] 98 5 471 b xot

#1 ABPAERS

Tab. 1  Primers used in this study

519 Fr31 B KGR

Primer Sequence (5'-3") Annealing temperature (C)
MrRab113'F1 GTTTGCCACCAGAAGCATAGAG 56
MrRab113'F2 TTTGCCGANAAGGAGGGACT 60
AOLP GGCCACGCGTCGACTAGTACTTTTTTTTTTT
MrRabl1-qF ACAAATCTGACTTGCGTCACCTGC 60
MrRabl1-qR GGGTTCCATTGCTCCACTCTCG 60
Mrf-actinF GTCGCATTGGACTTCGAGCAG 60
Mrf-actinR GGCATACAGGTCCTTACGGATGTC 60

AP GGCCACGCGTCGACTAGTAC




3 HIEfp s B VB YR Rab 1 1 5 K cDNA T M o4 435 20 #r 445

30T, FHEXPASY T 40 #2813 AR BEAY 24 5
By b e T 4544, SignalP T 2w 9 25 (45 5 Ik
TMHMM 25 % Filil 85 [ #5 i [X 33; PredictProtein T
A fiMrRab 1145 8 1) — 458, SWISS-
MODEL T_ E 7l H = 2% 45 1J; Blastx \ A48 12 K %%
MrRab11[FJ7; MAGEG6.0%k 1, NISRHE LM i &
Guik b o
1.5 MrRab\ 1 EFEB LT IXF R RN E 5
FRIE 2 VB U B-actin & K 7 HI & 3% 5 AY62
6840.1) #it7¢ )t E BEPCRMN Z 51 ¥ Mrp-actinF .
MrB-actinR, FE¥KE 193 bp. 7EFTS 2 [KIHIER
Rab1 15K 7 5 () JF 7858 5 HE &1 51
MrRabl1-qF fIMrRab11-qR, ¥ & 197 bp.
DLIE® & IR UFAFEAR . WLAL. B8, OE. gl
FE HZFE i cDNASARAR, £ Rab1 1L R 75 %
ML RIBEE I, LARIS A A B AR5 5 A
[ BN 1) 0 (1) AL 23R 5 20 At MorRab 1 LT B V) g F 1
[RIGRE R o LRI HIRIESYBR” Green gPCR
TR W (Applied Biosystems)iji B 45, 7EABI7300%¢
J6E EPCRAY Fii47, R M2 74 95°C 10min;
95°C 15s, 60°C 1min, 40 cycles; £ HlAM L . K
B EINEMFES, BTN R EH
5, LI NELE 4 SPSS19. 056 SR I B4 LL AL 43 1T

2 R

2.1 MrRabll cDNAFFIS

¥ 3'RACESK I Rab 11 BEFIEST F 41 H
SeqMan#fFiEAT HE 82 j5 19 211381 bpHRab11 4K
cDNAJF %, ZBLASTAHI[EJ& LL XT3 A i A v 2 1K
TBERRab11 3L . 7 F14L 77226 bp 5 dEGm AL [X
(Untranslated Region, UTR), 511 bp#)3'dEZ A% X 1
645 bp I U5 L HE(Open Reading Frame, ORF).
fE3'UTR, A — PMRNAAFE B AA(RNA instability
motif) ATTTALE 4, (HI% A 2L [Fpoly AN BAS =
AATAAA.

MrRab119wt52144Z 3R, DNAstar 3% {4 Tl
EEADTEL N23.75 kD, & HZ4N5.34,
BLASTX ) M7 &7~ 1Z 7 41 5 GenBank H L A1 %] LL
A (XP_001238828.3) FIRIR(EFX80521.1).
i (AAT01087.1) Rab1 1% iz 7 41 — 2t 43 5l
H82%~ 83%- 82%. o 2 £ M BN ahB i
36.45%, P E17.29%, LI HE H146.26%. SMART
BAE S M R, MrRab1145 1 Rab%k #435k; SignalP
Bt 5> M R B HAAEAEAS 5 K7 51); TMHMM 3K
43 B S 7~ MrRab 11 85 [ ANAEAE 5 R X 85; Swiss-
Model # A4 FillMrRab1 1) = 4454, 5 HABRab

H—#Ff, MrRab1 15 H —/~ H6/ BT B 154> el e
PR FIAZ O X A (B 1)

1 P CIH I Rab] LTI (1 = 24
Fig. 1  Tertiary Structure of MrRabl11

2.2 TKBEFRabl 1 RGL LA

BLASTH % 73 #|MrRab 1 1[5 5 5 51 i
(Homalodisca vitripennis, AAT01087.1). KP4V fif:
(Salmo salar, AC168958.1). Bt i X B Ml (Ictalurus
furcatus, ADO28360.1). AN (Homo sapiens, CA
G46492.1). FIRFE(Daphnia pulex, EFX80521.1).
PFHE - (Bos mutus, ELR60022.1). 5% (Columba
livia, EMC77353.1). K% (Rattus norvegicus,
NP _116006.1). H W& (Drosophila melanogaster,
NP _477170.1). 35t (Danio rerio, NP_0010
02555.1) %&(Gallus gallus, NP_001005827.1). [X]
FL A 4% 4 (Anopheles gambiae, XP_001238828.3).
INEE W& (Apis florea, XP_003692576.1) %%k
(Anas platyrhynchos, XP_005015582.1). # 1%
(Alligator sinensis, XP_006032658.1). Z¢ifh
(Chelonia mydas, XP_007064684.1). M Wj4R fig
(Callorhinchus milii, XP_007906492.1) LA J& FL4Ni5=
KR 53 77 5 (Litopenaeus vannamei, AER34937.1),
HIMAGEG6.0% 1, DANJER #2442 2 e kAL (P
2). i EI RMrRabl 15 FLHIEXTEFRab1 17E 210
K& b, JFAERERabI TR AN —3, HR
Rabl1PAHFLZE, 28, 528, Bdk, €170
BANLTE S 73 3, ARG 53 RITIEFT R85 R —
Y
2.3 MrRabl LA 5%

S 56 E BPCR Al ¥ MrRab114E% RiH
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B2  Rabll RGHALH
Fig. 2 Phylogenetic tree of Rab11

HF iR (Hepatopancreas)s  JLAJ(Muscle). #8(Gill).
L JJF(Heart). JiE (Intestine). H (Stomach). L
(Hemocytes) S5 AP RIE K, g5 KA 15 ith
LRE B IR, A h 2k T B A B — )
g1V MR, R AR R AR e, PSR
Bio 2 00 YEIE MrRab 1 A A B, ZEAR I
(PIZHZA R A ROA, JF IR b R4 & B 3 i T A
HL(P<0.05), HUCRNLA. igiE, HAhH A RE &
BAK, LEEZERE 3).
2.4 MrRab17E 7 [E14H 28 X3 A 34 B #F &1 B9 K2
Rk

N T RFMrRab 1 V1R TR B 4L J5 I R ER IA,
Sy T AR B TR R G B VA B A 1 S 4
ZUR A B 18] £(0. 0.5h. 1.5h. 3h. 6h. 12h.
24h. 48hH196h) M FRIETE LK 4). 57 AXTIEA
FHEO, B PV MR 5 B VA B #F 1 /= , 0. St B g i
FFRab 111132145 & B2 Fif(P<0.05), {HiR56 2H A1 xt
TR A B3 25, 120 T s, ki 8
TR (P<0.05). 7ENLAIHY, 0.5hEf MrRab115£
IS _F U, 3hi) [A] 2 1E % /K F0h; 24hi R BT,
RIASXRALEEZS . HiET, EH0.5h5
Rab11%i5 & B2 ETHP<0.05), 5 4 A6} E 20 T8
02, A8hJE [H B IEH K. B8, OAE. H%E
P RIBBAR, G L EEBL, HRd 5%t
LRI AT E

3 it

Y NR IS N A A 1 N~ S S N S v T 3
MrRab1 13K, iZ K 7 F A HAD ) Fh Rab11)7 5]
AL FEE80% A A7, B i i R YR Y . MrRab11
¥ Rab GTPEE K T A (SR LR T 51, 1245
5 31 2 S I Rab 25 19 — FhB R 1 e
TR A AL 1 RabZs 154N G 45 /)41 (G 1 -
GS5), RabZ5 # 3 /& Rab i A KIEILAH MR T X, G4

B3 MrRab11FEANAH BN 320k
Fig.3  Relative expression levels of MrRab11 in different tissues
WA TR IR 2 57 535 (P<0.05); T
Different letters indicates a significant difference (P<0.05); the
same applies below
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Kl 4 BRAMG R EGS Rab ] 1T & A I RIETE D

Fig. 4 Relative expression of Rab11 in different tissues after Enterobacter cloacae challenges

P32 GTP &S & FUK fif X 3, 76 % NRas/Nor 1
GTPHGHE F R A #B B A IR 1 1% Le 4 EIE
T AR abIE PR 45 4 1w B AR sr . Al HAtRab 11
—Ff, MrRab11 -G A2 BIFRAE I 5 T FHF 56
11 i [X 15, /ZRab115GDP. GTP4:& MW FUIR &S
Z BRI AR AL E, 4 Rabl IFIGTPZE A
Wb F IR, AT LA 808 PR 7 AT 25 A o

e, GTP/K R A AGDPJ5 48 N b AR A, IXTE
Rab1 1 5T R A A TAER . GBS R
AR B A BT R IMrRab 1 1 R A7 4E
5 B8 258 g X3, A IX A2 (R 9 Rab 1142 — Ff g iy
GTPRE, 75 20 BB P U 45 A= A i 310

Z ¥ Rab®E A UL 71, (HA R
WK RabE AR EMHRKE, KX E
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Rab7 A 7EMK . GPEL. K 5£i5"" Rab3A RAE#IZ
Sy UL AR K, 2 GRS S B IR R X £6Rab 2R
AR MR . AWFFEX MrRab1 1 1£ % G
BN H R IR MR B MrRab 1 1 LE T JERR . L
P i S SRS AR B, TR, O T
B, MRS HASERE, BAHEBHRRRE.
ALY, RabFEAAE H AKX R MLk 2 . FFIRAR . WL
PR, OB, S EH Az R e T
Ji i 2 7 YR S 2 0 P e 8 R SR S Y,
1R 22 55 G 5 M 6 B[R] © 2 M AE S 7E BT AR b A 1R
EFE R, RIS, 2 F &
A2 SR A I AR P BE o ik N, TR Rab 2
% 55 TR AR (T B % G R, DR 4 I MR ab
LI7ER [QVARER IR AR . WL A E & Ris 'S
HERMERZ LA XK.

TERFF T8 G2 L2 i 00 VA S 2 B At IR 35 %
A S T R R B 3 R 1 2k TR,
Tk X ) SR R, A IS T BTN IR,
I R 160 S ot 36 20 AN ot B AL RS o 9% e =
PCRAGIN | &' Py WM S VA A 1 J5 MrRab 1 11)
TGO, S RENE = AX A O0.5h, 15
0.5—1.5hj&, fEAFERR . WL, Bpi& T Rab1113E
ERAAE AR LA E TR B, AT
24hi S B TE, (HARIG AR X B ZH AR AL [E] 20, %
B EZR, WX A BT MrRab 1 1X3 53 I 1
W AR B ER K IR LR S, M T R 56 2 R ) B 2H A
WA 22 5 TAETE S5 120, X580 20 7T J i
MrRab\ 1R IEE LTFF, B35 5 R 41(P<0.05),
HE X SE MrRab 11X 41 B G 1 RO R IE, NI
Jige M2 S 1 2 e ) R I S SRR e
AF S P S 3 B e 8 T G Atk 2H ZR% 47K SR 1 4
P25 N2 THRE T REAS QAR AR, B Skove S 45 A 2
A oA DL IS, TR, AR a6 7 v 5 B VA
FFEf e, LA B 0 25 2H 23 X056 2H AT ) R 2
MrRabl 1 I RIEERA R EER . RE R 55
AR gkt | ARt A R
Y 1R J5 Rab Xk TR0 LR IA 45 AR AL, HE I 7E 4
R MrRab112 5 T B [GIH AR B4 5 #F 56 1)
P PE R, T — D] LAFI A Dl B 55 T BOR SR IE
HIhfig, H RIS Rab F R FAMAR S R 0 52, 7
T EAE D KA R % 9% B2 o 1) 4F F B &) A
o

AW FRARIEESTF 41, ARACE-PCR J7 7% 7e %
KRG % KB EF MrRab114 K cDNAF A, %551 &

HRab XK R A IS FFAIE . LAQRT-PCRITIE ST
T MrRab11 I R IE K I, 45K B/~ MrRab111E
JH g Ji ) 208 B A v, OO AN . @ i
JE I B 532, 15 S MrRab1 1) S s N2, 45 B
TNEST 1205, S50 2 R AR H MrRab 1 LAEX 3R 1A
w2 L, #ENMrRab115 5 7 B KIBHF G A
A G IR B R . T R S
(19506 R ARARE S G e WL 3R AT 50 58 7 680 F 0 48 SR
RESEWREDNR. RMEESETMAAEES
AN

2 % 3k

[1]1 Schwartz L, Canhong C, Olena P, ef al. Alexey Rak and
Angela Wandinger-Ness. Rab GTPases at a glance [J].
Journal of Cell Science, 2007, 120(22): 3905—3910

[2] Pereira-Leal J B, Seabra M C. Evolution of the Rab fa-
mily of small GTP-binding proteins [J]. Journal of Mo-
lecular Biology, 2001, 313(4): 889—901

[3] Schwartz S L, Cao C, Pylypenko O, et al. Rab GTPases at
a glance [J]. Journal of Cell Science, 2007, 120(22):
3905—3910

[4] Welter B H, Temesvari L A. A unique Rab GTPase,
EhRabA, of Entamoeba histolytica, localizes to the lead-
ing edge of motile cells [J]. Molecular and Biochemical
Parasitology, 2004, 135(2): 185—195

[5]1 Ali BR, Seabra M C. Targeting of Rab GTPases to cellu-
lar membranes [J]. Biochemical Society Transactions,
2005, 33(4): 652—656

[6] Pfeffer S. A model for Rab GTPase localization [J]. Bio-
chemical Society Transactions, 2005, 33(4): 627—630

[7]1 Jordens I, Marsman M, Kuijl C, et al. Rab proteins, con-
necting transport and vesicle fusion [J]. Traffic, 2005,
6(12): 1070—1077

[8] Hong M J,Lee Y M, Son Y S, et al. Rice Rabl1 is re-
quired for JA-mediated defense signaling [J]. Biochemi-
cal and Biophysical Research Communications, 2013,
434(4): 797—802

[91 Li X, Valencia A, McClory H, et al. Deficient Rabl1
activity underlies glucose hypometabolism in primary
neurons of Huntington’s disease mice [J]. Biophysical Re-
search Communications, 2012, 421(4): 727—730

[10] Palmieri D, Bouadis A, Ronchetti R, ef al. Rab11a diffe-
rentially modulates epidermal growth factor-induced pro-
liferation and motility in immortal breast cells [J]. Breast
Cancer Research and Treatment, 2006, 100(2): 127—137

[11] Chia W J, Tang B L. Emerging roles for Rab family GT-
Pases in human cancer [J]. Biochimica et Biophysica Acta
Bioenergetics, 2009, 1795(2): 110—116

[12] Sun F, Peatman E, Li C, ef al. Transcriptomic signatures
of attachment, NF-«kB suppression and IFN stimulation in

the catfish gill following columnaris bacterial infection



3 34

B IE%: W IKIBUFRab1 1 3£ K cDNA T % & HAH R Kk i

449

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[J]. Developmental and Comparative Immunology, 2012,
38(1): 169—80

Liu S, Zhang Y, Zhou Z, et al. Efficient assembly and an-
notation of the transcriptome of catfish by RNA-Seq ana-
lysis of a doubled haploid homozygote [J]. BioMed Cent-
ral Genomics, 2012, 13: 595

Wang L, Li L, Wang L, et al. Two Rab GTPases, EsRab-
1 and EsRab-3, involved in anti-bacterial response of
Chinese mitten crab Eriocheir sinensis [J]. Fish & Shell-
fish Immunology, 2013, 35(3): 1007—1015

Zong R, Wu W, Xu J, et al. Regulation of phagocytosis
against bacterium by Rab GTPase in shrimp Marsupe-
naeus japonicus [J]. Fish & Shellfish Immunology, 2008,
25(3): 258—263

Murray J L, Mavrakis M, McDonald N J, et al. Rab9 GT-
Pase is required for replication of human immunodefi-
ciency virus type 1, filoviruses, and measles virus [J].
Journal of Virology, 2005, 79(18): 11742—11751
Krzewski K, Cullinane A R. Evidence for defective Rab
GTPase-dependent cargo traffic in immune disorders [J].
Experimental Cell Research, 2013, 319(15): 2360—2367
Ongvarrasopone C, Chanasakulniyom M, Sritunyaluck-
sana K, et al. Suppression of PmRab7 by dsRNA inhibits
WSSV or YHV infection in shrimp [J]. Marine Biotech-
nology, 2008, 10(4): 374—381

Sritunyalucksana K, Wannapapho W, Lo C F, ef al. Pm-
Rab7 is a VP28-binding protein involved in white spot
syndrome virus infection in shrimp [J]. Journal of Viro-
logy, 2006, 80(21): 10734—10742

Yang G L, Luo K, Kong J, et al. Correlation of growth
and survivorship for Macrobrachium rosenbergii in dif-
ferent culture conditions [J]. Marine Fisheries Research,
2008, 29(3): 74—79 [MHE B, TH R, LA, & ¥ IKAE
WF KRR X R 5 55 B HORBEFE. KB 5L,
2008, 29(3): 74—79]

Yang G L, Chen X F, Wang J Y, ef al. Social and eco-
nomical factors of sustained growth of Macrobrachium
rosenbergii industry in mainland China [J]. Journal of
Zhejiang Ocean University (Natural Science), 2011,
30(5): 450—457 [ IR, PR g, T5%, 55 % IRIHIR
PNV AE [ AR B 2 5 S A SRR 4 AT, 2011,
TLIE B4R (A AR FAR), 30(5): 450—457]

Qian D, Shi Z L, Zhang S Y, et al. Extra small virus-like
particles (XSV) and nodavirus associated with whitish
muscle disease in the giant freshwater prawn, Macro-
brachium rosenbergii [J]. Journal of Fish Diseases, 2003,
26(9): 521—527

Qian D, Shi Z L, Cao Z, et al. Isolation and characteriza-
tion of Nodavirus caused whitish muscle diseases in Mac-
robrachium rosenbergii larvae [J]. Journal of Fishery Sci-
ences of China, 2003, 10(6): 457—461 [£:4, A 1EWN, &
B, A% PCVER B UL P s T 105 (4 43 B R

(24]

[25]

[26]

[27]

(28]

[29]

[30]

(311

(32]

[33]

[34]

[35]

PEWFFT. o EK T RNE, 2003, 10(6): 457—461]
Pereira-Leal J B, Seabra M C. The mammalian Rab fa-
mily of small GTPases: definition of family and subfa-
mily sequence motifs suggests a mechanism for function-
al specificity in the Ras superfamily [J]. Journal of Mo-
lecular Biology, 2000, 301(4): 1077—1087

Kelly E E, Horgan C P, Goud B, et al. The Rab family of
proteins: 25 years on [J]. Biochemical Society Transac-
tions, 2012, 40(6): 1337—1347

Pasqualato S, Senic-Matuglia F, Renault L, et al. The
structural GDP/GTP cycle of Rab11 reveals a novel inter-
face involved in the dynamics of recycling endosomes [J].
The Journal of Biological Chemistry, 2004, 279(12):
11480—11488

Uno T, Hata K, Hiragaki S, et al. Small GTPases of the
Rab family in the brain of Bombyx mori [J]. Histoche-
mistry and Cell Biology, 2010, 134(6): 615—622
Stenmark H, Olkkonen V M. The Rab GTPase family [J].
Genome Biology, 2001, 2(5): 1—7

Wu W L, Zhang X B. Characterization of a Rab GTPase
up-regulated in the shrimp Peneaus japonicus by virus in-
fection [J]. Fish & Shellfish Immunology, 2007, 23:
438—445

Lee SY, Wang R, Soderhall K. A lipopolysaccharide and
b-1,3-glucan binding protein from hemocytes of the fresh-
water crayfish Pacifastacus leniusculus. Purification,
characterization and cDNA cloning [J]. Journal of Biolo-
gical Chemistry, 2000, 275: 1337—1343
Sritunyalucksana K, Wongsuebsantati K, Johansson M
W, et al. Peroxinectin, a cell adhesive protein associated
with the proPO system from the black tiger shrimp, Pe-
naeus monodon [J]. Developmental and Comparative Im-
munology, 2001, 25: 353—363

Gross P S, Bartlett T C, Browdy C L, et al. Immune gene
discovery by expressed sequence tag analysis of haemo-
cytes and hepatopancreas in the Pacific White Shrimp,
Litopenaeus vannamei, and the Atlantic White Shrimp,
Litopenaeus setiferus [J]. Developmental and Compara-
tive Immunology, 2001, 25(7): 565—577

Rupper A, Cardelli J. Regulation of phagocytosis an-
dendo-phagosomal trafficking pathways in Dictyostelium
discoideum [J]. Biochimica et Biophysica Acta - General
Subjects, 2001, 1525(3): 205—216

Chutima S, Siwaporn L, Saengchan S, ef al. Molecular
cloning and characterization of a Toll receptor gene from
Macrobrachium rosenbergii [J]. Fish & Shellfish Immu-
nology, 2014, 36(2): 552—562

JiPF, Yao C L, Wang Z Y. Immune response and gene
expression in shrimp (Litopenaeus vannamei) hemocytes
and hepatopancreas against some pathogen-associated
molecular patterns [J]. Fish & Shellfish Immunology,
2009, 27(4): 563—570



450 K E A& % R 40 &

MOLECULAR CHARACTERIZATION AND EXPRESSION RESEARCH OF
RAB11 FROM GIANT FRESHWATER PRAWN, MACROBRACHIUM
ROSENBERGII

XIA Zheng-Long, HUANG Xue-Na, HUANG Zhen-Yuan, CHEN Xue-Feng, GAO Qiang, PU Jian-Wei,
SHEN Pei-Jing, PENG Fei and YANG Guo-Liang

(Key Laboratory of Freshwater Aquatic Animal Genetic Breeding of Zhejiang Province, National Genetic Breeding Center for
Macrobrachium Rosenbergii, Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China)

Abstract: Rabs play important role in vesicular transport in all eukaryotic cells. The current study successfully cloned
the full-length cDNA of a Rab gene of Macrobrachium rosenbergii (named MrRab11) by the rapid amplification of
cDNA ends (RACE) techniques. The full-length of MrRab11 cDNA was 1381 bp, including a 226 bp 5'-terminal un-
translated region (UTR), a 511 bp 3'UTR and a 645 bp open reading frame (ORF) encoding a polypeptide of 214 amino
acids residues that contain a Rab domain. The calculated molecular mass of deduced MrRab11 polypeptide was 23.75 kD
and the isoelectric point was 5.34. BLASTX analysis revealed that MrRab11 had significant homology to Anopheles
gambiae, Daphnia pulex and Homalodisca vitripennis with the identity of 82%, 83% and 82%, respectively. Quantita-
tive real-time reverse transcription PCR analysis demonstrated a broad expression of MrRab11 in many tissues with the
highest level in hepatopancreas and then muscle and intestine. The expression level of MrRab11 in hepatopancreas was
significantly (P<0.05) induced by Enterobacter cloacae at 12h. These results suggest that MrRab11 may play a role in
the innate immunity of M. rosenbergii.
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