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Abstract: Leukocyte cell-derived chemotaxin 2 (LECT2) is a secretory cytokine that functions in many physiological and
pathological processes. We used a Pichia pastoris expression system for the recombinant expression of rainbow trout LECT2.
The recombinant LECT2 was purified by UNOsphere S Cation exchange and size-exclusion chromatography columns. The
obtained target protein was highly pure (>96% homogeneity) and the yield was >120 mg/L of yeast cultures. An in vitro
chamber assay revealed that recombinant LECT2 could induce chemotactic responses in rainbow trout head kidney-derived
macrophages. Recombinant LECT2 not only enhanced macrophage respiratory burst activity and bactericidal activity, but also
changed macrophage gene expression. In summary, we established a rapid and efficient method to prepare active recombinant
rainbow trout LECT2 using a yeast expression system and column chromatography. Bioactive recombinant LECT?2 is essential
for studies on protein functions.
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aureus) i , JIFIE LECT2 55X mRNA 58 519 1 1000
f% (Lin et al, 2007); K& fa 7L YL 5K (Vibrio
alginolyticus))i , T LECT2 3K mRNA K ik &1
hn 82.82 fi%, FERREHFRIA B N 58.56 £i%(Li et al,
2008); Ay A1 B ARG < e 10 ] 25 IR A L 647 9N B
(V. vulnificus)~ BI¥ MK (V. parahaemolyticus)~ BR
W% B (Saccharomyces  cerevisiae) F1HT N3 A1 Bt £
T ¥4 55 (Singapore grouper iridovirus, SGIV)J5, Hf
JE LECT2 Xl mRNA i34 Fil(Wei et al, 2011);
A1 B A SR G K B K BT (Strptococceus iniae) i, T
JIES RERICIE LECT2 F£IK mRNA 235 & Sl 1
J(Harikrishnan et al, 2012). #ix, FRATRHBEEEXL
FASA G eI TIE AR B 2 KB LECT2 g —Fh
Ho 5 A0 i A 2R ) 32 44 (pattern recognition
receptors, PRRs)—C %t 42 55 52 /& (C-type lectin
receptor, CLR)(Chen et al, 2010 YAHE{EH, #EMN
LECT2 nJ fig-55 R S Be 4 L I AT K

WA S LV K IR, 2k
B P58 27 TIF 5T 1) L B2 525G A2 ) (Pérez-Sanchez et al,
2011; Wenger et al, 2011). AR HEREEREER A
ARG WEIE T ULES LECT2, RHA:ZM 703
aifb Hbrt e, IR uE A =, AR EE
)G BEDIRERFFE B T Bl

1 RS

1.1 SKEERHY
KA B TOP10 Wik, HR/RmeBE X33 FIFLAX
RIEWAR pPICZaA A F IR . AMV iR
fitt . Ex Tag DNA 4. DNA Ligation Kit Ver.2.0+
FRHIYE N VI EcoRI. Kpnl Fll Sac 1 4 Takara 23]
7“i; 1 kb DNA ladder 24 Fermentas 23 & 7= fifr; Gel
Extraction Kit &y Omega A &)/ f; YPD BN
Clontech 237 7% ;s Zeocin, DMEM R5FEILA1 K
# %N Invitrogen A w7 ;. UNOsphere S FH& ¥
AZHFER P6 HURL N Bio-rad 24\ s BCA-200 &
SEIMEIAA N Pierce AFIA M S BSA
1) 435 It EDC 177 &% [ Thermo Scientific 24 7
TP (R AR L AE ST R 1gG) Adb
B AEYIROR A R 2\ 77 s ECL AL R0
WA WY e il S B 38 s RAEYIHE AR
It s DU S S (NBT) R4 I35 1 85 (1 (BSA)IE
Sigma Aw]; Efb/NEVEN Coming A 7. H
Al R 2 20038 0 [ P oy Al 510 i SR

W HARAT PR 2 v 5 1o
1.2 REHE
1.2.1 LA LECT2 N 3 22 ik (1) 22 v B Huadc il %
UL % LECT2 N ¥ 20 A% Jt R bk 3
(EDIENYTSLQEFTEDISHCG), 175 /R4 ( L)
AIRAF G IE . A B AT BSA % 5 mg,
K EDC VAR TR e BBk G, 5 7d %
FEES AN 1K LS 3 W TRa— RS 3d
JE ARSI, 4 CHCE 6 h 2.LHUE, HT
Western blot £ .
122 EHULES LECT2 BAZ R R B ARMIH
R O R R UL LECT2 F:IK 75 (EMBL & 5%
5 AF363272) (Kokkinos et al, 2005)#% it 51 4):
pPI-rt-LECT2(+)/pPI-rt- LECT2(-) (% 1), ¥ B
TS LECT2 2:BRA% 5 Ik B B 1 (LECT2m).
B 1 pg MTESATAE S RNA YR, oligo (dT)se M5l
W), 42 'CN AMV Wil n 1.5 h, 3R1G5E 4%
cDNA. LR, PCR ¥ ¥R HM A B ¥
W= 1% ARRE R Uk 7 S it )s, 2R
PN VI EcoR 1A Kpn 1NNV S, 6 AAH R BEED)
(1) pPICZaA #ifk, vif%3k1F pPICZaA-LECT2m H
2 TR

F1 LEHATASIYY
Table 1 Primers used in the study

Bk MR FF51(5'~3") 48 Fr B K (bp)

Primer name Nucleotide sequence Length of amplicons
GGAATTCGAGATGGTCAAGTTTGG

pPI-rt- TCA

LECT2(+)
EcoR1 426
GGGTACCTTAGAAGAACTTGGTGG

pPI-rt- GGT

LECT2(-) Kpn 1

CK2-test(+) CAACTCAGCAGTCAACATCC
CK2-test(-) ACCCATTGAACATGATTATG
CCRY-test(+) AGCGCCATTGTGGACTATCTA
CCRY-test(-) ATGGATAGAGGGTTCCTTGC
Ctsd-test(+) GTGGATC CTGGGAGATGTAT
Ctsd-test(-) ACTTCAGGAAAAGGGAAGATG
18S(+) CATGGCCGTTCTTAGTTGGT
185(-) CTCTAAGAAGTTGGACGCCG

170

151

150

115

123 BEHUE LECT2 FERIAE S E/RWERE X33 HhkiA

K WAL R NI RERE X33, AR
Ai g Zeocin (100 pg/mL) YPDS 15553 1, 30 Ch
Fr 3~4 d. KA T RF] Zeocin F AN
500. 1000. 2 000 pg/mL [¥] YPDS k535 I, fiiik
FAF R HE TR RE « B Zeocin mi Bk kKK V4
AT W % PCR, 5|#°4 pPlrt-LECT2(+)/pPl-rt-
LECT2(-)H1 5'AOX1/3'AOX 1. miffitE TR AR T
FE 5 3 (Jin et al, 2011), ARSI b RIS AL
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UT % LECT2,
1.2.4 HAUTEE LECT2 A2 Hr4lith

Wk 1.2.3 i s R i, FFE 4 UNOsphere
S PHE Tas#et, DL 3.0 mL/min (9 TEN, Ve
WA 1 mol/L FALBIA . 77 BOSCERSE 4l 7y, IF
W4T SDS-PAGE %[ HiJk X Western blot £l
Western blot 7 il| 2% Huang et al (2011) 1 /51%,
BT —Bu i 4 (AT 68 LECT2 N 3 2 ik i) 2 v [
Pidk. wJak A H IS ARG 2 R 2T
FE(P6 HUED B ER AL, H 4L 7 JU AR T8 H
4155 KH BCA-200 25 7 5l e il ) & e 5 2
Fi, JFH 12% SDS-PAGE #iillaifb i, it
HLUK A& AR 8 B SR Al
1.2.5 X B4 fa i A

it FREAT 6 AMAAR T 227~250 g, T E BTV
RHAK =TT o Sk BRI B L 53 5 2%
Ryckaert et al (2010) 1) /57%, BT AL 2124, 100
F 9 (9 98 J5 HI 55 77 5 [(IDMEM % 5% k413 ,
1%AF L T IR R A 2 e, 100 mg/mL #5572
HERMEIREZLUL 10 TU/mL AT Z2)r oL s
W Percoll LA B £5.0:(400 r/min, 25 min, 4 C),
W T30 34%~51%X 351 41 il J: H DMEM
vesk, At & Em IE RS )S, i E T
Fig 2 1L (DMEM, AEHitE LKA, & 0.1%
PORIH M), AR E A 1310° cells/mL.
alifl J5 (AT 6 LECT2 LUK L s A v 25 1 )
BRIk I B 5 AMRBERRIE. 0.1. 1. 104 100
ng/mL). F AN SRS IE B4 5 A g
Pk, BARPE I, Zhang et al (2011). 7 W5 4Lk Y
)5 BIBES, BENLIESE S NP AT IS, &
/A meantSD. EAEFEE(chemotactic index, CI) &
0 WAL S B DU it 8 BT RGP H LB
1.2.6 ) IV 20 L IR PR 3 K2 P 5 1

KA NBT R0 e BG40 fungi gk, BAxTy
0L Hsieh et al (2008). WI 4 I 40 fifg (2x10°
cells/mL) il 500 uL PBS (% 0.1% NBT, 5 pug/mL
LECT2) , 17 ‘CW#¥ & 12 h 5 H 400 pL FEEZ E %
Noo PAAEMHE R 130 uL 2 M KOH 1 150 pL
DMSO ¥%ifi#t. KOH/DMSO b= (XTI, 2 5l in
PBS(% 0.1% NBT)#! PBS(% 0.1% NBT, 5 pg/mL
BSA) 5 kB KU E RN M AT IR &, AF A X
FEARIBAPEXT IR . e e ETHAE 620 nm P KSR
W EE.

1.2.7 6 RN 3% B RE ) 1R 5% i)

T 606 3K Y5 SR Y5 40 B (2x10° cells/mL)ZE 5
ng/mL LECT2 HiAb# 12 h Ji5, 5 E. coli DH5a L Es
7%, MOI 4 10, 30 min JG A 100 pg/mL K K%
FR LRI BIE TP REAVER) E. coli DH5o. Uit
i, F 12,5 pg/mL K KEZ 1) PBS iEVE4IAE.
B %R s 4L, — ML RG] 0.1%
Triton X-100 ¥R ELAR J5 7E LB Bi Rtk LigAn, Bidf
18 h, TIMHRHEEIE NN EEG S —4UmAk
MEHE IR TR TR 2 h, PR ITAE LB #5950 Bk
1, Hig® 18 h, T RVEEUE AR MR AL A%
R=(fEIG A /AN 4 B 40)%100. PBS Al PBS (5
pg/mL BSA) AL B S B kU O 40 A 5 B
Xof R G )

1.2.8  Xf LR A0 i I DR 3 0K 1 52 )

i 1.2.5 53253k B RUE 1 E G i o5 . KR
HATHE LECT2 B (5 mg/mL, FiFREE 1), HX
1 mL R4 i B 7 9 (1x10° cells/mL) A3 24 4L,
N IR, K 24 FLAREE B 2 41 M B R AR
(17 °C, 5% COy)"HE57% 24 ho FIANT LECT2 (185
FRIE T AE R BRI, o B2 RN S50 21 00 3ol 0 3
AR EL . MRS NCBI Bdi bR 1 2 (CC
chemokine with stalk, CK2, AF418561). CC jafb[xl
TZART 9(CC chemokine receptor type 9, CCRY,
NM_001124610) LA X 4255 Al D (Cathepsin D,
Ctsd, U90321)%ity 5 1#1(3% 1) mRNA Hli#2.
cDNA & il )2 ¢t € 8 RT-PCR J572: L Huang et al
(2011).

2 &4 R

2.1 M8 LECT2 EFREHEME. FSRIER
“ifk

M2, pPICZaA-LECT2m 40 Fkiffi A A
BT SR IES, H 5 ORI it 2 LECT2 A
AR A [EEYE N 100%. % 41 Foki 5 1k Be ik
BB X33 Ja, (KPRt BAGEI>1 432 ML T
IXEEEELY A 1 000 pg/mL Zeocin ) YPDS 15 7E
R 6 Nk, XL AR pPLrt-LECT2(+)/
pPI-rt-LECT2(-) 5 1 #J8kAT B ¥ PCR, 414t 426
bp 4%, 1M B PR 6 B e 9 1% 4% 4l s H 5'AOX1
F13'AOX1 51419 4 i ~1.0 kb LECT2 ik 5 GHl
22kb MEAEM 40XT FEH . B, XLy Ry
PHME 2] TRERIFE X33/ pPICZaA-LECT2m. T2
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X33/ pPICZoA-LECT2m £ FHEiH G %Kik,

SDS-PAGE Hi ik 45 R .o — 4515 3 R Ik 40 a1, Al

A5y TR A ~15.9%10°, 5 FIH K AN AL A
WAt 6 5 TREMIE— LY K TRIE, H3H

7% 154 UNOsphere S FH & 7 A #uAE 4> 85 5, I
HRUEFINI 2 F e 5 — (] 1A), Z3oildm 44k bge 1 Fillg
—uv
06 _A = = = Conductivity _ 109
g o {80
Ze
XE {60
Bk
23 {0
2 £ 20
< 10
50

AR
Volume (mL)

K1
Figure 1

Conductivity (ms/cm)

5%

2, %4 SDS-PAGE # [ H1ik A Western blot £, 1if
SE U 2 b H ALy ALY LECT2(& 1B, C). &
AR AREE S, H A2l 96%, 1ZEA TR
¥k X33/ pPICZaA-LECT2m ) ik /K 4~ 120
mg/L BERERE )

974 |
66.2

43.0

31.0

20.1

14.4

FH 8 728 feA 4 A T4 AL % LECT2

Purification of recombinant rainbow trout LECT2 using cation-exchange chromatography

A: FZUTHS LECT2 UNOsphere S PHE A0t/ B a4k efilg; B: Pefiid SDS-PAGE Knlll; C: BEMIE Western blot #0315 1: e 1;2: Peilg 2.
A: Elution profile of purified recombinant rainbow trout LECT2 on UNOsphere S Cation exchange column; B: Coomassie blue stained SDS-PAGE of eluate

from (A) step; C: Western blot analysis of eluate from (A) step; 1: peak 1; 2: peak 2.

2.2 ELAMTHE LECT2 X ERE4HAR a1 iE I IE

YA LECT2 WE A 0.1~1 pg/mL I, WE
i, TR, WY 1 ng/mL BEIEEL
(ChIEE] 7.92, ZJaEEZI(KE 2). FALULE
LECT2 I sl AR v d (o0 4l 7 2 ik
W (B 2). BREi L S04 LECT2 X 3k B ok
) E WA A e, R — e N B AR
PR
2.3 ELHIIHE LECT2 M ERMAEMFEIRIRAFIRE

EEl:aAl

HHIPERT AL, W05 pg/mL LECT2, OD
TR 3.0 5% (K 3A), Ui Sk B S 1) g4
= KA 27, B NBT I8, PRI
B (P<0.001). 5 pg/mL LECT?2 4bFHMT fitf Sk 5 ok
VEEVEAM 12 h )5, E. coli DH5a 5 40 3L 1555 30
min, WI5E E. coli DH5 173G %, 45 E7~, LECT2
AEBR I SK B R IE ERER I E. coli DHSoA7 15 % i
FNEE, BRI 0.51 £%(& 3B), i8] LECT2
Aab B AT 6 Sk B SR R W AN M R B AR ) 3 5
(P<0.01).

2.4 HifAMEE LECT2 3 EEMAERERIERE M
J T I UE A A6 LECT2 1% B W 40 it
SEDR e s i kg, FRAI1ZS% T Zhang et al
QO L 7t LECT2 X3k B >k U5 1 W 40 o
SRR IL L he, T R W E N CK2.
CCRY VL Crsd R 34T %658 5 PCR kil 45
RAEW], CK2. CCRY UL} Ctsd H:Fl mRNA ik
3 Ll 6.25. 4.55 K 5.80 fi5 (K 4).
—— Y LECT24E
—— P LECT2A5 2 1 .

101

oo

6_

HAEE
Chemotactic activity

II-I
[

0.1 1 10 100

Concentration (pg/mL)

N [l FR 2 0 4 LECT2 AN 4T 6 LECT2 A2 PE ok
FRS Sk B AU L A0 W AT PE RIS (n=3)

Figure 2 Dose-response relationship of rainbow trout refolded
and denatured-reduced LECT?2 to attract head kidney-derived

macrophages, respectively

K2



134 RS U LECT2 MIRERERIE . altb S AR vk 40 A 37

03ra sk
L, 02f
g
A S
23
0.1F
OJ 1 . 1
1 2 3

S0rp
40 +
< 3L
s 30
=5 ok
e 20
=
5]
10 I
O 1 1
1 2 3

K3 FEALUTEY LECT2 X 3k B U o e 4 I B A e (A) AT TRT E J (B) AT B4
Figure 3  Effects of rainbow trout LECT2 on respiratory burst activity (A) and bactericidal activity of
rainbow trout head kidney-derived macrophages (B)
1: PBS, 2: PBS (5 pg/mL BSA), 3: PBS (5 pg/mL LECT2); n=3, **: P<0.01, ***. P<0.001.

O Negtive control

. B rLECT2m treated

‘ S 0.035 0.0050 > 0.035 .
iz L ok
ﬁ 2 g'gzo 0.0040 | 0.030
} 025}
L= 0.025
= g 0.020 F 0.0030 | 0.020
<z
E § 0.015F 0.0020 F 0.015
E Z 0010F 0.0010 0.010
%g 0.005 | : 0.005

= 0.000 1 0.0000 1 0.000

L2 CK2 CCR9 Cstd

4 FAULE LECT2 %3k W kU5 BRI i CK2. CCRY Fl Ctsd 21 11 5
Figure 4 Effect of LECT2 on the expression of CK2, CCR9 1 Ctsd genes in primary cultured head kidney-derived
macrophages of rainbow trout

LL 18 STRNA NS n=4, **P<0.01; ***P <0.001.

Relative expression levels of mRNA are normalized against 18S rRNA. n=4, **: P <0.01; ***: P <0.001.

3 i i

AR T UL LECT2 FERF R IAH A
pPICZoA-LECT2m, JFHEAb R RIERE X33, 4 HIE
FFRIEFMHMED, KM ST HAT R 5 1
I R AT I AT A4k, SRAFLUE D 96%, 1350 120
mg/L BRI H M (. U4 LECT2 1) 4
AP R, mPi A E, REREH
(Okumura et al, 2009), HE VAR T T2 BOE A ) —
RIS G . AR RIS R A L
ERGPTRA W MR, PrRismH
FIC i EW S8R, AR TR e E A miEE
AE M A%,

LECT2 5 #) R EL AT WE rh PORL A0 i A4 S ka4 0
PE, PRI B e SCh BT B 46 PR - (Yamagoe et al,
1996), AT, FAMLEH LECT2 %Ik B K5
Bl it A tym . X — 4505 cuE ) &
Y1 #y 1 LECT2 [M1EH 2 (Zhang et al, 2011).
— BN, %A T G R

FUR B Re )08 o WP R 2 H 2 4N 36 341 e 32 o)
WL, A RERS B P A AR T R 2R
T L AT A LA 180 2 g 1 — L6 40 g PR 7t mT LS 3
WP & &, Wil TNFa. IFNy 1 IL-8 (Rieger et al,
2011). ELWR AR 0 H RS KO SR B, — T T Al LA
FHE SR E R AR, ) — D TR AT LR T
B T AMPEIRAF T #% (Martinez-Pomares and
Gordon, 2012). EWEAN X AP IIRER I 58, R
LECT2 MY a1k B g fa 4 5 i % 2y, 17 5 n] 35
I 4 s B JsU i AR o 7R K BdE—28
WO I, A L Dy i R 45 5 A T 40 B BR 1 1)
I3 ULFIR A . CK2 & AEUL s R L) CC bR T,
L CK1 ANF P& RA— 91 ZIERRA IR &5
FJ(Liu et al, 2002). R4 7 W92 516 3 5z
LR, 45 JE W . CCRY A#ALIR 1~ CC .
WEIISZAE, TEN-FELETZ 500l e
J Y I O RN A 8 G 38 TR S FE A A (Schmutz
et al, 2010). Ctsd s PR A 2 FRISH IR 1) TR
DIV, 7E G U0 N 98 R RAS S50 BEAR fb rp L o
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PEAE ] (Park et al, 2009), ‘& 7E a2 1) G A o<
O FRESE. EAULE LECT2 AbFE NGNS,
X 3 AMERRIL B, HEARSM LECT2 (55K
#h I —5(Zhang et al, 2011). [, 135 LECT2 nJ
RS Sk RSt 1) H 5 40 i FL AT e R A

Bk

Bayne CJ, Gerwick L, Fujiki K, Nakao M, Yano T. 2001. Immune-relevant
(including acute phase) genes identified in the livers of rainbow trout,
Oncorhynchus mykiss, by means of suppression subtractive hybridization.
Dev Comp Immunol, 25(3): 205-217.

Chen J, Lu XJ, Yang HY, Shi YH. 2010. An interaction between a C-type
lectin receptor and leukocyte cell-derived chemotaxin 2 of ayu,
Plecoglossus altivelis. Fish Shellfish Immunol, 28(1): 245-248.

Fujiki K, Shin DH, Nakao M, Yano T. 2000. Molecular cloning of carp
(Cyprinus carpio) leukocyte cell-derived chemotaxin 2, glia maturation
factor b, CDA45, and lysozyme C by use of suppression subtractive
hybridization. Fish Shellfish Immunol, 10(7): 643-650.

Harikrishnan R, Kim JS, Kim MC, Balasundaram C, Heo MS. 2012.
Expressed sequence tags (ESTs) based identification of genes and
expression analysis of leukocyte cell-derived chemotaxin-2 (LECT2) from
Epinephelus bruneus. Gene, 491(1): 88-101.

Hsieh SL, Ruan YH, Li YC, Hsieh PS, Hu CH, Kuo CM. 2008. Immune and
physiological responses in Pacific white shrimp (Penaeus vannamei) to
Vibrio alginolyticus. Aquaculture, 275(1-4): 335-341.

Huang ZA, Chen J, Lu XJ, Shi YH, Li MY. 2011. Alteration on the
expression of ayu coagulation factor X gene upon Listonella anguillarum
infection. Zool Res, 32(5): 492-498. [Mi/E2z, WM, BIOHHT, LWL, 2
Wz, 2010, A AAHREM R T X HER A 5 08 R S IG 1 R AL AR S
BWIAREST, 32(5): 492-498.]

Jin JY, Zhou L, Gui JF. 2011. The yeast expression of grouper B-defensin and
antibacterial activity of the recombinant protein. Acta Hydrobiologica Sinica,
35(5): 739-744. [xR B, JARI, HETT. 2011 A BEAE BB I EERER
B RITIIGRIE TN, ARAE AR, 35(5): 739-744.]

Kokkinos PA, Kazantzi A, Sfyroera G, Zarkadis IK. 2005. Molecular
cloning of leukocyte cell-derived chemotaxin 2 in rainbow trout. Fish
Shellfish Immunol, 18(5): 371-380.

Larsen CP, Walker PD, Weiss DT, Solomon A. 2010. Prevalence and
morphology of leukocyte chemotactic factor 2-associated amyloid in renal
biopsies. Kidney Int, 77(9): 816-819.

Li MY, Chen J, Shi YH. 2008. Molecular cloning of leucocyte cell-derived
chemotaxin-2 gene in croceine croaker (Pseudosciaena crocea). Fish
Shellfish Immunol, 24(2): 252-256.

Lin B, Chen SW, Cao Z, Lin YQ, Mo DZ, Zhang HB, Gu JD, Dong ML, Liu
ZH, Xu AL. 2007. Acute phase response in zebrafish upon Aeromonas
salmonicida and Staphylococcus aureus infection: striking similarities and
obvious differences with mammals. Mol Immunol, 44(4): 295-301.

Liu L, Fujiki K, Dixon B, Sundick RS. 2002. Cloning of a novel rainbow
trout (Oncorhynchus mykiss) CC chemokine with a fractalkine-like stalk and
a TNF decoy receptor using cDNA fragments containing AU-rich elements.
Cytokine, 17(2): 71-81.

Martinez-Pomares L, Gordon S. 2007. CDI169" macrophages at the
crossroads of antigen presentation. Trends Immunol, 33(2): 66-70.

Ohtomi M, Nagai H, Ohtake H, Uchida T, Suzuki K. 2007. Dynamic change
in expression of LECT2 during liver regeneration after partial hepatectomy
in mice. Biomed Res, 28(5): 247-253.

Okumura A, Suzuki T, Dohmae N, Okabe T, Hashimoto Y, Nakazato K,
Ohno H, Miyazaki Y, Yamagoe S. 2009. Identification and assignment of
three disulfide bonds in mammalian leukocyte cell-derived chemotaxin 2 by
matrix-assisted laser desorption/ionization time-of-flight mass spectrometry.
Biosci Trends, 3(4): 139-143.

i LTI, BATEESL T UL LECT2 HeRmh)
Rk R alife Jrid, ZITERAET R, s, §l&
UTEE LECT2 HAAWiGtE, nTCLH T 54D
RERFT.

Okumura A, Saito T, Otani I, Kojima K, Yamada Y, Ishida-Okawara A,
Nakazato K, Asano M, Kanayama K, Iwakura Y, Suzuki K, Yamagoe S.
2008. Suppressive role of leukocyte cell-derived chemotaxin 2 in mouse
anti-type II collagen antibody-induced arthritis. Arthritis Rheum, 58(2):
413-421.

Ong HT, Tan PK, Wang SM, Hian Low DT, Ooi LL, Hui KM. 2011. The
tumor suppressor function of LECT2 in human hepatocellular carcinoma
makes it a potential therapeutic target. Cancer Gene Ther, 18(6): 399-406.

Park EM, Kim YO, Nam BH, Kong HJ, Kim WJ, Lee SJ, Kim KK. 2009.
Cloning and expression analysis of cathepsin D in the oliver flounder
Paralichthys olivaceus. Biosci Biotechnol Biochem, 73(8): 1856-1859.
Pérez-Sanchez T, Balcazar JL, Merrifield DL, Carnevali O, Gioacchini G,
de Blas I, Ruiz-Zarzuela I. 2011. Expression of immune-related genes in
rainbow trout (Oncorhynchus mykiss) induced by probiotic bacteria during
Lactococcus garvieae infection. Fish Shellfish Immunol, 31(2): 196-201.
Rieger AM, Barreda DR. 2011. Antimicrobial mechanisms of fish
leukocytes. Dev Comp Immunol, 35(12): 1238-1245.

Ryckaert J, Bossier P, D'Herde K, Diez-Fraile A, Sorgeloos P, Haesebrouck
F, Pasmans F. 2010. Persistence of Yersinia ruckeri in trout macrophages.
Fish Shellfish Immunol, 29(4): 648-655.

Sato Y, Watanabe H, Kameyama H, Kobayashi T, Yamamoto S, Takeishi T,
Hirano K, Oya H, Nakatsuka H, Watanabe T, Kokai H, Yamagoe S, Suzuki
K, Oya K, Kojima K, Hatakeyama K. 2004. Changes in serum LECT2
levels during the early period of liver regeneration after adult living related
donor liver transplantation. Transplant Proc, 36(8): 2357-2358.

Schmutz C, Cartwright A, Williams H, Haworth O, Williams JH, Filer A,
Salmon M, Buckley CD, Middleton J. 2010. Monocytes/macrophages
express chemokine receptor CCR9 in rheumatoid arthritis and CCL25
stimulates their differentiation. Arthritis Res Ther, 12(4): R161.

Shi JF, Qu M, Wang HJ, Zhang ZW, You YZ, Ding SX. 2010. Cloning and
tissue expression of LECT2 gene from Epinephelus akaara. J Xiamen Univ
(Nat Sci), 49(5): 694-700. [tilelse, Mk, EAiR, skese, Jtay, T4
M. 2010. JfksATPEf LECT2 JER ) T0 e 5 QURIE M. IR
AR R), 49(5): 694-700.]

Wei JG, Guo MG, Cui HC, Yan Y, Ouyang ZL, Qin QW. 2011. A new
leukocyte cell-derived chemotaxin-2 from marine fish grouper, Epinephelus
coioides: molecular cloning and expression analysis. Fish Shellfish Immunol,
31(4): 600-605.

Wenger M, Sattler U, Goldschmidt-Clermont E, Segner H. 2011.
17Beta-estradiol affects the response of complement components and
survival of rainbow trout (Oncorhynchus mykiss) challenged by bacterial
infection. Fish Shellfish Immunol, 31(1): 90-97.

Yamagoe S, Yamakawa Y, Matsuo Y, Minowada J, Mizuno S, Suzuki K.
1996. Purification and primary amino acid sequence of a novel neutrophil
chemotactic factor LECT2. Immunol Lett, 52(1): 9-13.

Yang HY, Chen J, Shi YH, Li MY. 2009. Molecular cloning and mRNA
expression profiles of leukocyte cell-derived chemotaxin 2 gene (LECT2) in
ayu (Plecoglossus altivelis). Chin J Cell Biol, 31(2): 277-280. [#41#, ¥k
i, SRILL, AW, 2009, Frfh LECT2 B ve e e ARk 2% .
AP E IR, 31(2): 277-280.]

Zhang RC, Chen J, Li CH, Lu XJ, Shi YH. 2011. Prokaryotic expression,
purification, and refolding of leukocyte cell-derived chemotaxin 2 and its
effect on gene expression of head kidney-derived macrophages of a teleost
fish, ayu (Plecoglossus altivelis). Fish Shellfish Immunol, 31(11): 911-918.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


