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Abstract: Large yellow croaker ( Larimichthys crocea) is one of the most important and largest yield
mari-culture fish species in China. However, in recent years, infectious diseases caused by various patho-
gens are more and more severe. There is an urgent need to understand the mechanism of innate immune in
large yellow croaker to control the diseases and for long-term sustainability. In this investigation, a Rabll
(LycRab11) gene was obtained from the large yellow croaker. The full length of Rabl1 ¢DNA was 1373 bp,
containing a 129 bp 5’ -untranslated region (UTR), a 587bp 3’ -UTR and a 657 bp open reading frame
(ORF) which encoded 218 amino acids. The sequence of large yellow croaker Rabl1 protein shared up to
95% identities with those of many fish, such as tilapia and zebrafish, and 90% identities with those of hu-
man and panda. Quantitative real-time RT-PCR analysis revealed the highest expression of LycRabl1 gene in
blood and liver and the weakest expression in stomach. Time couse analysis revealed that LycRabll expre-
ssion was obviously up-regulated (after 12 h) in liver, kidney and spleen after immunization with Vibrio
parahaemolyticus(P < 0.05) . These results suggested that Rabl1 protein might play an important role in

the immune response in large yellow croaker and this will establish the foundation for the further study of char-
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acter and function of the Rabl1 gene in the large yellow croaker.

Keywords: large yellow croaker ( Larimichthys crocea) ; Rabll gene; immunization; gene expression
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NGCEASSFIE G EN (WK G EN) HFHN G EH (WA GTP 2545 HEHE GTP i) .
G EAERE T RIEEEZEMH, MEANFPIRYE ¢ EAMBKZEMX, WEit, g By
H, H40% DL DL G R BIRSZARIE R . N G AR IV FRIEATR, e RA
20 ~30 ku, MHELEF FE SR Rac/Rho/Cde42 | Ran., Rab, Ras fl Adf EAWEIE? . S 50UkNZ
PR, ARE S A0 dIMAR . BERERE | 2Ll FIIEHMSE, Rab R/ G &
FIF R R Z I, W HRTIFERIRA RN G R, O e RN LA 26 F, fEAMKT
FEAEIT 70 Ffr, B AT 15 16 40 A i (40 454 A s v, 3 ek g 3 00080 488 91 1) 5 328 Df 3 4 400 i o e
YERD , WP B0, Rabll SMRAE, BOARMW ., AW K A5 514 10 25 40 i P 21 2 9 2 A 16 3
BH RN TR R e, Rabll VA NIAR BRI AL HT, 51 SRR, 52
PLAZ AR AR RIS BEAl, Rabll AYZAE BB IR 5 2Rt i & A AL (HE T
2% Rab11 DJREMIMIFFT H A A ILHGE .

K (Larimichthys crocea) %*EE%B@@@@%@?@%, FES W RMEE" 22—, BEEES
AR EO R T B R AR T, IR Xk R EE R T ARMWIT =, il 85% M FRAE
KEtask AREATR . HAT, WE R KA IR R P R R BOMERT, U AR e T e,
Ao EGE, HATX SRR A E R E A AT, R T R e
Je Ak & PN e I S BOR B AET ', HARE S AR P R | TR AN XOR [RAR AR
SRR AELHZY . AT R T GG YRR R L E% - RAINE, Hit, B
X A0 R S RERLR AT TR A T A SR BBORL 2 & BRAG BIF IG 3 '

CHER [17] &3 RabGTP 25 1 KB M MHUR RIEAEN . A 720 T % Rab WK WRFERTE 2K
AR SRR, ARG vk TR BT Rabl1 KPR, 9 HL7E R B £ 0 [ 20 21 v 1 335 15 00 L)
FAPERNISG Rabl 1 FER LU 2R B 0AE 1L, Rdb— A58 B I Rabl1 76 K ¥ i 6028 b it 5
PR 25 T 3Rt

1 #RlE7EE
L1 BARRE

S PR B Rk FARELAS TETTE X FRAEINAS, PR (16.80 +£2.10) em, 1A (66.62 +
4.55) g, SEYHITEZ N/KIEM P IIFE 3d, 3 ik R O SR I, R I RN L BT EE R (0. 48% Fr
BRI 1. 32% AP RRRRENAN 1. 47% FEHE (BR800 ) $RRBEL 1: 2 JEATHRE, JFHA RNA SR
W (Bioteke, Jbat) 4 CLAAF, %3 BRREAFTBCUE, . W, A, 8 Rk, OIEFILASE
A, BRSE PR HREB IR EFAAHCT -80 CF, VE N4 RNA IIZHEUREA

FHT e R S g0 B R B, SCIR AR 28 N K U8t b 9 5 0 i DA (s By 28 NI, SRS 40k
P4, MALS B, 4N R, FEME S 0.5 mL 1Y PBS; SE AN STIR A, 7RI s i
0.5 mL 1 x 10*cfu/mL M EIZEIMIRE ( Vibrio parahaemolyticus) MATIHTE . RIG/HIEES)S0, 3, 6,
12, 24, 48, 72 h, WCEERTME, BIERVE AL (R 3 MEYSEER) , T RN A,
1.2 2 RNA pREUK BB E EFREX

ELRNA $2HU K ¢DNA & R I & ( Invitrogen, USA), Z B LA U T, ] RNase-free
DNase fiff (Promega, USA) ZBRIEHZL DNA B9THL, 7 M-MLV 5% 580 (Promega, USA) fEHITF,
FIJH oligo (dT) YERBI¥, LI RNA HBAHRA K cDNA 455"
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1.3 Rabll BISEBEFF 557
AR S 355 5 K 0 Bt S 2 U P 50 P vl o R 4 D R i R S 4R B Rab1 1 R4, & H YRR
S A TIN R AIE , BT, B IE A 514 Rabl1-F1 F1 Rabl1-R1 (WL5% 1), LIRS cDNA fE#E
WEAT PCR 9734 PCR S 2545 . 94 CZ8ME 3 ming 94 C7Z81E 30 s, 55 CHEE30 s, 72 °C LB
1 min, 30 MEH; 72 CLEM 10 min'®', PCR =4 5 fE £ PMD-18T vector (TaKaRa, Ki%, f1[H),
Fhask 5 A7 PH A o e 1 T V% 126 B AR A R B DR AT FR A W Sanger 177 253007
F1 ZBHETAY

Tab.1 Sequence and experimental conditions for primers

Rab511-F CGCGGATCCATGGGGAACCGAGACG 57
Rab511-R CCGGAATTCTCACAGGCTCTGGCAGC 58
B-actin-F TTATGAAGGCTATGCCCTGCC 60
B-actin-R TGAAGGAGTAGCCACGCTCTGT 60
Rab11-QF TACGACATCGCCAAGCAC 55
Rab11-QR CGGAGGTCGCTCTTGTTT 55

1.4 E£YEBRESH

A BLAST #2J¥ (http : //blast. ncbi. nlm. nih. gov/Blast. cgi ) #4751 R PE 81, H EXPASY (ht-
tp://www. expasy. org/) T 25 [ B 45 B, 45 M 43 F 3, FH Simple Modular Architecture Research Tool
(SMART) %A (http://smart. embl — heidelberg. de/ ) Tl K #5111 it Rab11 & AYZHAESEL ™ | F Clustal
W (http://www. ebi. ac. uk/clustalw/ ) ¥} K2 i1 Rabl1 2382 7 5 5 HAb Wy Fh 17 £ & e x50, H
MEGA 4. 1 (http://www. megasoftware. net ) 4% Rab11 B fE#}
1.5 SERAETER PCR REERFFZMG

SFHPOEE B PCR JE VAR RERY cDNA 55— 455E HBIHL, L B-actin HINS L i iA &R A&
1L 2 x SYBR Green Real-time PCR Master Mix ( Tiangen, China), 1 pL #iB&H) ¢cDNA, IE ] F15 0] 5]
P45 0.5 pL (10 pM) , 8uL nuclease-free 7K .

et E i PCR SO FRIT A . 95 CZEHE | ming 95 CZEME 15, 60 “CiBK 1 min, 40 MEH,
1#% A ABI-7500 ( Applied Biosystems, USA)

RT-qPCR BF45 WG, Ba SPSS 20. 0 B HEAT 00T, 1 ORFE— B, B th 3k A 3hix
o CT I (2 2% J5ik) 4007 Rabll (AP ) BAREAM 3 IREE, XTIk M4k
PEIEAT ¢ KRBT HT

2 HEREQH
2.1 Rabll EREFSI4FE

Rab11 K 4K K 1373 bp, ALE—PIFAEEHE (ORF) 657 bp, Zwh 218 N2 AEMR 1Y &
B (WL 1), PN R, Rabll HUBR ZRR A 4 2 1 1 & i A B3 P 31 2 AACATGT, 4545 Kozak
B2 5 R AERIIRIX (UTR) 7 129bp, 3'3 UTR 4 587bp FEBHZ (3565 F (TAA) . AP F
PP Y A5 KB Rabl1 BLPIZH)F51 5561 bp, 05 528 A PR IRHE . K Hf8 Rabl1 %
B 4 MNE TR S ANMMRTF, NS TFRFE0E GT-AG BN, 5 AhAE-H f Rabl1 iy 5L 4145
Rl (DLE2)
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1 GTCATCTTGGCAC AGCACCCTOGT TAAAGGGGAGGOGGC AGAGAAAGTACCTCATATCAT 80 136 193 19380466
61 CACCGCAATCTCTTTATTTATTTTTATATATATATATACATAGAAACAAGCAGGTGATAG 120 S A
121 TATCAAAC AATGGGGAACCGAGACGACGAGTATGACTTCTTGTTCAAAGTTGTACTCATC 180 Large yellow croaker

1 | w6 " RDpDE®DPFLFEKVY VLTI 17 .
181 GGAGACTCTGGTGTGGGGAAGAGTAACCTGCTGTCCCGCTTCACGAGAAATGAGTTCAAC 240 @ 195 1'956§o 6?9’ 8190
186 D S GV GKSNLLSERKPY®@ORNEPFN 37
241 CTGGAGAGCAAGAGCACCATCGGGGTGGAGTTCGCCACCCGCAGCATCCAGGTGOACGGE 300 ilz=4 e}

BLES KSTIGVETFATRSTIQVY DG ST Swordfish
301 AAGACGATAAAGGCTCAGATTTGGGACACGGCCGGACAGGAGCGCTACAGAGCGATCACT 360 4
8K T I KA QI ¥ DTAG QETRYE RATIT 17
361 TCAGCGTATTACCGGGGCGCCGTCGOGGCTCTCCTAGTTTACGACATCGCCAAGCACCTG 420

S AY Y RGAVYV GALLYTYDTIAEKDNL o B AL
421 ACGTACGAGAACGTCOAACGETGOCTGANGGAGCTGAGGOACCACGECOACAACAACATC 480 Tilmpa
96T @®E NV ERYLEKELTERDIMNADNNTE 117 MM M
481 GTCATCATGCTGGTGGGAAACAAGAGCGACCTCCGCCACCTCAGGGCAGTGCCCACCGAC 540
118v I M L vV 6K S DLRMNLERAVYTPTD 137 194 W 1653
S41 GAGGCTCGAGCCTTCGCAGAAMAGAACACTCTCTCATTTATTGAGACTTCAGCGCTGGAC 800 wme | | |
198 AR AP AEKNTLOrIer@A LD 187 Sparrow | I |
801 TCCACAMTGTAGAAGAAGCATTCAAGAACATTTTAACAGAAATCTACCGCATCGTGTCG 660 B0 5 557
15@ T N V EEAFKNILTEIYRTIVE 11
661 CAGAAGCAGATAGCGGACAGATCTGCACACGACGAGTCTCCGGGCAACAATGTAGTGGAC 720 au 183 % 485 135
189 K Q I ADROGA KD EDP 6NNV VD 197 i) | |
721 ATAAGTGTCCCCCCGACCACTGATGGGC AGAAAGGC AAMCAAALTCCAGTGCTGCCAGAGE T80 Flycatcher I | |
1981 S VPP TTDG GQEKGNEKTLOQGCTCOQS 217 1894 269 ” 0
181 CTGTGACGCTCCATGACACTCATCTACACATCCACCATCCTCATCACATCACCCGTGCAC 840 -
210 L » 210
841 TTTTTCCCACCCTCCCTCGTTGETCTGCTCACAGCCAACTCCCTCGTCACTCTATCCTTT 900 W I

8685 1314
238 19519380 709

:

195 193 89 1038

901 TITCTTTTTCTGCCTTTTCATTCTGTTTTACATAGGACTGTTTGAACTCACTCGTGCTCT 980 Cat
961 TCTCTTCCGCCATGAAAGE AMACTTCAAGAAGCCTT TATGTCACTTGGTCAGTCGAGT TG 1020 0 503328 759

1021 TCCGTGGAGTCAATGTGAAGGTTCCTCCAATGCAGGAAC AAGGCAGTCTGTCGCCGTCTC 1080 i )
1081 AAAGAAAGCCTGCGAAGTTGTTGTCGTTTGACCTGAACTGAAACTCTTGTCGAGTACAGG 1140 .
1141 GAGGTTGTGAAATACATTTCAATGGTTACCACTAGATGGTGCTGTGTAAATAAACTACAG 1200 LY
1201 GCAGTTTACTCCAACCTTGTGAAGCAGTATTATGCGTCTGACAGTGTGGTTCTAATTCTT 1260 Camel 156
1261 AACTTTCCTCTCACATCAGATAAGTTATCATGCCAAAAATTTCCTCATTATGTATTTATT 1320
1321 GAAGAATATTTGGCTTACGTTGTCATTGTTTTACTT TAAATTTAAGAACTGT A 23 06 19380 1038

Y o —2 1R B T R —poly A iR AF 5 ; [0 Bl — i iR 1k o2 13 (S: Orang

I
%’ﬁﬁ&%ﬁé{{tfﬁﬁﬂﬁi\’:ﬁﬁﬁ?&ﬁf{ﬁc{ﬁﬁﬂ?ﬁﬁﬁﬁﬁﬁ?ﬂﬁﬁ{t{ﬁﬁ),h %R 1638 206 867
HE — Bt B Ab A7 5 A 1i5 19I3 0 1)

Notes: *—termination codon;line—polyA singal;round—sites ofphosphorylation (S: | |

877 M 661

1

serine phosphorylation, T:Threonine phosphorylation, Y:Valine phosphorylation); o7
- ; ! : 2028 206
square frame—sites of glycosylation. s

B 1 Rab11 #E cDNA £ KBRS EEKF 5 B 2 Rab11 EEAZEHE
Fig.1 Nucleic acid and amino acid sequences of Rab11 gene Fig.2 Genomic structure of Rab11

2.2 KHEf Rabll SEBREMRINEEST T

1L SMART FAFop AT KB 8 Rabl 1 SR FINRESL. A B, (7 FaBEmEE 12 BI85 175 i b, A
—/M AR RAB X, FUAY KB Rabl1 &0 TH0h 24. 45 ku, SN S, 64, ZAR1F BT
SYMTIA ZIUE T RS X, SRR AT 55 04T /s K¥ i Rabl1 45 6 N2 BB LN &, 1 495
FRRWEIRILAL L, 2 DR ERBERR LA, WA (N-X-S/T) 7E N RYXEL (WLE 1),

2.3 Rabll RGZEHH

Rab11 FYZEERR A 4857, KB Rabl 1 & &R 75 S84 6 ( Tetraodon nigroviridis) . 16
& (Poecilia formosa) . KV ¥ (Salmo salar) . 1 ¥l ( Epinephelus coioides) . 15 & (Falco
cherrug) . 2%kWS (Anas platyrhynchos) . % (Gallus gallus) . W|J8 (Erinaceus europaeus) . ¥
(Otolemur garnettii) . 4 (Bos mutus) . N (Homo sapiens) . JNW& (Xenopus tropicalis) Fl4p ¥ %
(Alligator sinensis) 9 Rabl1 JFF WA BE 43 i85 97% . 97% . 95% . 95% . 93% . 94% . 93% .
90% . 90% ., 90% . 91% ., 90% . 90% (WLl 3),

M NCBI Bl P R 8\ A BIFL 3419 Rab11 ZE11)741, 4 NJ (Neighbor-Joining) YA R
GRFER, AR (WK 4) B, RugfmS5ekml e PG BEACESOCR i, SFL3)
YredfsisE | R . kT RUCEGOCREBOL ; HAWBSHESH P ANAEIE | 2 WG A B 2350 VA BIAR )
FRE, P AUTERIRSE 50— 307 BIAT L, AR SR 51850 0260 i 4 R —3,
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Poecilia formnsa

i Salmo salar
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I %% Faleo ff erTug
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Fig.3 Multiple alignment of Rab11 protein with other known vertebrate and invertebrate Rab11 proteins

24

25

2g| Large yellow croaker X i ff1
Tetraodon nigroviridis %] fif]

Poecilia formosa ¢ fiff

Salmo salar fi:fa
50

Epinephelus coioides 5 B 1

Anas platyrhynchos %3 3L %
Falco cherrug & &

Gallus gallus 3%

Bos mutus 4~

Otolemur garnettii ¥

Homo sapiens A\

Xenopus laevis JTVifS

100 L Alligator sinensis 3712

4 IR1E Rab11 EERBHNESERLFIAN NI ZEH
Fig.4 Neighbor Jioning phylogenetic tree constructed with the amino acid sequences of Rab11 genes
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2.4 XEf Rabll EEMALRIEIL
i RT-qPCR J7 34 K88 £ Rab11 JEPA 7R R

AiE . 68 CBRE . ORRR. OFFRE. M. . OBERE 61 o
kR, 455 (WA S) SR Rabll JER7E4A . —

ARSI PR T 3Rk, (AR AU R IR R
SR, ERhRsERE, HFIEkZ, R
WOCE HE, RELAE ., Maif . OHE. BZRKFIEE, &

H Rk R AR 27
2.5 K#f Rabll EEERERMEHRAEZN 1 ﬂ H
ZUREW], ZFINE RIS, S 4200 Rabll 0

AR 23K &
Relative mRNA Expression

L
T
]

SER A2 K P L BB 2L 35 R, 8 241 40 Bow oKW L
N N ; = X g £ g
Rab11 J& 3R I8 /K76 S AN W ol I 76 00004 § T ¢ £ g = T § %
—_ = N = = < =
J5 72 h IR, R SN RIS 12 b 2R -
AR A, ZJEEET N, 272 h IR E B5 A#EfRabll EEMARKKE
FNEH K, AR 2 R E B 24 h PN R IR K Fig.5 Quantity PCR analysis of the Rab11
W2 B [ B K T TF i . 962 24 h Ik B S gene expression from different tissues
J5 FRE, =72 h BHKEIER (WK 6) .,
1 % ¥ Injection with PBS as control I 51 L Injection with Vibrio
= 61 = =)
o 5 i B ] 5 gl
954 95 ° 95 °
'H%Z H%Z 44 Kz 41
=% = =
m o 21 m g = 5
-&-5 = E 2_ +<= .E 2_
2 2, 2,
0 3 6 1224 48 72 0 3 6 1224 48 72 0 3 6 1224 48 72
G G| Injection time/h il HTIEH Injection time/h ) 18 1] Injection time/h
a JIFIE Liver b B i Kidney c Spleen
B 6 E#HHE Rab11 EEERNEMNRIETK
Fig.6 The expression change of Rab11 gene in viscus after stimulation by Vibrio parahaemolyticus
3 1Tig

HATE &7 R EL B Rab FIEIENA 70 2472, ©A RIS ED, Rab 8 F1E b 4080 N %
HWBRTFIFE, 5 H LI 7R T Weds 2 RN F A EAE T, 15 GTP A4S & MUK fif o 72 AH
FEI, (RSB EAIAFEIN B R FEVER ™ 2] Rabll B I7EZ IR FHIEER . MO 2L, Arbhrp R 55
SHEFER, EREETh SR E S I T R OET Rab B2 S 5 (209 S B 101 B2 1 BF
RHBEH,

AMFFE B K B8 14 9 52 % Rab11 JEPH, 75 % K ¥ 4 Rabl1 ) ¢DNA 42K K 1373 bp, Hrp
(mFﬁ“ﬂmﬁmusﬁﬁﬁ@ SN (AK312994) | BEh 4 28 Fdid a2 ch 4 i Rabl1 K/
—8, EVER iR, KE A Rabll B HEA S GTP 45478 K0 8 FEAR ST 1Y F 51 I e
Tﬁ%N%ﬂC%,EE@%ﬁMmML”mﬁﬁﬁ%m%%&ﬁﬂ#ﬁé 53 B H A 21
MRS 93% L 1, SEUEH | 098 HARRIME S A 88% LU L, 5 AZRMAHBIE t ik 82% , X R
Rabl11 &R ESEE b HA B S AR

Rmﬁlf%EMM9AkEEM%E@F¢Wﬁ%L JBT) R, X SR iR

SR8, MHAEARRAAMREEZEFHE, ERCh R RS, HUCRIFIE, MR
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JIE, TITEE PRk iR, T RARBER /480 (k. FFEE. RS IE) Y8 T s i
B/AL, NEREREANM, 2 Rabll ATRES S5 RENE , AR RIS R ER, K
Bl Rabl1 SR SZ SR GRS AR . B E R RBLAE P A RS I S O], Xk — 2P Uil e 5 7 KK
f R GBE SN, XL XTIR Rabl1 52 WSSV 5 85 U5 LR 0 Rk iUl se v S e il i s
12 ~72 h, JEE . ERERIAFAE 3 DS E P9 Rabll FEA YA RIAE, 150 Rabl1 75 K8 i B % 8
WAl e R EEAEH

[ &% Xk ]
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