5536 B 1 W S &~ £ Eild Vol.36,No.1
2016 4F 1 A ACTA ECOLOGICA SINICA Jan.,2016

DOI: 10.5846/stxb201408251676

TABA R IR SR AR AR SR R AL K TS G aE T Y M 5B S A A A R AR S 2, 2016,36( 1)

LiDJ, Gao HS, Zhang L., Hu X, Yang Z, Li HY, Guo J, Zhao H B.Advances in proteomic studies on earthworms subjected to pollution stress. Acta
Ecologica Sinica,2016,36(1) ;

SRME TG EERAFHRAER

e HEAK W, R OE,FRE OB RMLKT
FP LN R A R A B e i P 5 PR AR A 3 By ] FEAT SR & K 300309

R Bl 5 T2 o 1 A SRR A AT AR R B T YWyt A - HEBR S v | 75 e a0 B3l 4 (9 A S AR AR 5 52 31 H 4 63
eS| A5 S 3 P B A TCHE S ), RS FIIANY L3eA AT5 e AP RO S . BIFSEMLIs] 1 2 1 B2 27, X T S 4R PR AR
ASTG QAR A Wb i 0 B T A 2SR B LA o R S RS, AT RS el T i 861 B B AR, SR A
TIUAREE 15 Y0 s b5l (9 8 2R . X8R AW KR 2 Al B, 1A 545 5 RS RERLIQME 01 AR RS %
P, P TS TS ey T REAY R 253 B2 WL, A SR O VR A B A 0 a5, T 5 19 e 00 M, RGP B — 4
I AU, AS SCHLE 86152 5 YL it 1 2 1 AL 3208 i SR LE bR S kA T 22508

SRR - M) 5 2 B A 5 XU LK

Advances in proteomic studies on earthworms subjected to pollution stress
LI Dejin, GAO Hongsheng, ZHANG Li, HU Xiao, YANG Zhen, LI Huaying, GUO Jin, ZHAO Huabing"

Tianjin Key Laboratory for Prevention and Control of Occupational and Environmental Hazard, Logistic University of Chinese People Armed Police Force,

Tiangin 300309, China

Abstract: With the advancement in proteomics research and yearly introduction of numerous environmental contaminants
into the soil, development of biomarkers to detect contaminant-responsive proteins in model organisms is receiving increasing
attention. Earthworms are the largest group of invertebrates in soil; they are a good model system for evaluating ecological
soil pollution. Therefore, detecting contaminant-responsive biomarkers and elucidating the ecotoxicological mechanism in
earthworms by using proteomics is of important practical significance. The protein expression profiles of earthworms
subjected to several specific pollutants have been investigated. These proteins are associated with many biological processes
such as signal transduction, glycolysis, energy metabolism, and chaperone and transcriptional regulation and can be used to
determine the possible ecotoxicological mechanisms of relevant contaminants and as potential biomarkers for monitoring toxic
contaminants. However, their specificity needs to be determined. In this study, we provided a brief overview of the protein

expression profiles and identified potential biomarkers in earthworms subjected to pollution stress.
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H AR RS AR R IE 4 (DNA 54055, (BRI B0k MUOSR B 7E45 A S RN AT R
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UTUAFBTFE R, LUK Ia] LKk Ry St ) 2 0 2 1 18] P B 75 e 0 A 30 i = A ) i B RO AT L
TR A BT T A SO g B R4 A R A ke s -390 YA A AR A TR

1 EHRAFHEX

BT, IR A B N2 R RR R I B RS AT R A6 8 R SEAR
FRAEFNZEAL R R IA IR B 1 R A P R TA] (A AR A5 B BN 1R 1 SR (R4 S s el
BEAHERAR , SR LG, 7Rl 2500 T 7= A 0 85 1 RS 52 2R B I AN Wi A A P e i EL AR Ak o I A e A
5 2R BT | 2 )5 ik B 1 nT LA N SRR e el S 2 e b B HRTH T 8 R AR A
BARMRER , 35 LA B R/ 2% (033 S 35 0 28 1A B H R AU B b o8 E I RS EFR Y
P AR N AR S A 2 0 SCHREC: B 453 22, an 4 E 9 S e R RUE 9 A 2 JC B ME sh i (3% L R
HURIA ) EHESIY) (K TR ) 1
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Wang 55 N\, 7E57 ( Cadmium, Cd) 75 4L/ fic i3] A pF 58 b & 30 143 DR 22 57 05, Horp 2= /D AE— B [A] 55
A 28 AR A ERT 28 ANEE AU R IS E 51 RN Y R R BT T ( Escherichia coli 0157 :HT7)
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Table 1 Identification of proteins differentially expressed in response to various pollutants
159 %) Pollutants

H AWK Protein name YRl Species . . E. coli
cd'™ phel”  BDE47!')  pmpl!7) 0157, H7015)

Metabolism

29-kDa galactose-binding lectin Lumbricus terrestris 1

Actin A3 Bombyx mori 11

Adenylate kinase Schistosoma japonicum 1

ATP synthase B subunit Drosophila melanogaster ! l 1 1

Cathepsin B Branchiostoma t

belcheri tsingtaunese

CG31075 Drosophila melanogaster 1 }

http ; //www.ecologica.cn



11 gy AF TS YLINA TR A M| B BT 2R A A R 3
1549 Pollutants
&4 B Protein name Yy Species . _ E. coli
cdH Phe!”?  BDE470'*)  DMpPI!7]
¢ 01571715

Dihydrolipoamide dehydrogenase

Elongation factor 1 alpha
Ewam

Fibrinolytic enzyme

Fibrinolytic protease 0

Fibrinolytic protease 1

Fructose-bisphosphate aldolase

GDH

GDI ( RabGDP dissociation Inhibitor ) family
member ( gdi-1)

GH12605

GL27266

Glyceraldehyde- 3-phosphate dehydrogenase
Human CSB

Inositol- 1,4, 5-trisphosphate- 3-kinase
Lombricine kinase

Mitochondrial H+ ATPase a subunit
Myosin essential light chain

NRXNTI protein

Phosphoglucomutase 2

Protein disulfide-isomerase 2
Pyruvate kinase, muscle, b

Succinate  dehydrogenase complex, subunit

A, flavoprotein

Triosephosphate isomerase ( TIM )
Troponin 1

Tubulin, a8

Tyrosine-protein kinase receptor
Myosin regulatory light chain
Nucleoside diphosphate kinase A
SCBP3 protein

Alpha tubulin protein, partial
Alpha-1 tubulin

Calmodulin-like

Intermediate filament protein
Multifunctional chaperone

Smoothelin-like protein 1

Gallus gallus
Calathus rotundatus

actin-modulator of the earthworm ,

Lumbricus terrestris

FEisenia fetida

Eisenia fetida 1 1
FEisenia fetida

Oligochaeta sp. MR-2009

Tigriopus californicus 1

Caenorhabditis elegans

Drosophila grimshawi T 1
Drosophila persimilis 1
Caenorhabditis elegans !
Cockayne Syndrome B, !

Caenorhabditis elegans

Gallus gallus

Eisenia fetida 1
Pinctada fucata !
Eisenia fetida

Homo sapiens

o — >

M. musculus

Haemaphysalis longicornis

Danio rerio 1 1
Bos taurus 1 !
Latimeria chalumnae 1 1

Schistosoma japonicum

M. musculus i}
Xenopus ( Silurana) tropicalis 1
Lumbricus terrestris 1

Amphimedon queenslandica
Lumbricus terrestris
Enchytraeus japonensis
Hirudo medicinalis

Sus scrofa

Lumbricus terrestris

Glossina morsitans morsitans

Crassostrea gigas

1

N

Aldehyde dehydrogenase family member
(alh-1)

Aldehyde dehydrogenase isoform A
Caspase- 8

Chaperonine protein HSP60
Cytochrome oxidase subunit 1

Extracellular globin-4

Stress-related
Caenorhabditis elegans

Lysiphlebus testaceipes
Danio rerio
Onchocerca volvulus

Lespesia sp. posticaDHJO1

— — > > —
—

1

Lumbricus terrestris

L1
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159 Pollutants
H A Protein name PRl Species o . E. coli
Cat] Phe!”’  BDE47!'®]  pmMp['7! 0157 H7 1]
Extracellular hemoglobin linker L2 precursor Lumbricus terrestris !
Gelsolin-like proteins Lumbricus terrestris Tl l 1
Heat shock protein 70 Eisenia fetida 11
Heat shock protein 90 Opistophthalmus carinatus !
Hemoglobin chain d1 Lumbricus terrestris !
Manganese superoxide dismutase ( MnSOD) Bos taurus 1 1 |
Catalase Eisenia fetida | 1
Indoleamine 2 ,3-dioxygenase 2-like Anolis carolinensis 1)
Defense-related
Antimicrobial peptide lumbricinl Lumbricus rubellus !
Coelomic cytolytic factor (CCF)-1 Eisenia fetida 1 1 |
Lysenin Eisenia fetida ! 1 !
Lysenin-related protein 2 Eisenia fetida ! 1 |
Transcription
Activating transcription factor Bombyx mori !
Orthodenticle Achaearanea tepidariorum 1 1 |
prohibitin 2 isoform 2 Homo sapiens 1
Translation
408 ribosomal protein SA Urechis caupo 1 !
Guanine nucleotide-binding protein Loligo forbesi | |

subunit beta

2.1 A

SCHR PR SEE 41 R, 90 SOME I DR MRIE IS R BTSN 20 S5 A W AR Hrp 22 /0 e
/ﬁ%%ﬂj}iﬁ_ﬁﬁ%tpﬁﬁggﬁﬁE@%EH,ATP i B M ( ATP synthase B subunit) MR W R 22 5 PR B ity
( Lombricine kinase) £ £ H i ( Fibrinolytic protease) , ATP £ il B & — A 5 B8 128440 ADP 552
SN IS ATP (3 U AR RSB P AEAE ) 2 22 F1-FO 2 ATP £, 20K 240 i 1 L e o 4 Ak
FiF=E ATP (3757, O RE S AL T RE 2 R 8US S A NUA BRI 2 i SCHE R 111 IR S e 22 S MR %
ity , 76 Zh WA P B 7= A R FH AR A i R AR DGR Y RS A iR A W A AL R M I 7 22 T
B, e R R AR Ry 2 B B RGN ek AR R LRI R AR RS AR AR R — R E ML 2
TS YA T LATR 8 32, 2 BT 5 080 137 2 V5 Ak 2T 4 2 1 e R RS e AR
2.2 O5TH

SCHR TP AESEE 14 A W AR B TR s A AR el R b = =R G
R IR A E A, B A E T A ( Aldehyde dehydrogenase isoform A) | ffl #b 3R 2 [
( Extracellular globin-4) &% i 25 H ( Gelsolin —like proteins ) | % 8 %A 1k ¥ 157 fL i ( Manganese superoxide
dismutase, MnSOD) , % FU7E 22 Fl 3R 52 300 25 148 K 9 T S = A S 6 & . Willuhn 26 A & BHL, 36 A
Ebaldh A gt —F B 1 0 S0t , HEZR R RE W AR 15 00 ™ L SIE B T ok ik o e I Ul 1Y 1 3 mT A
2RISR TS B WA A SO RERLE . BANEREE 5 s i O, BE T LU Ry L, A FSERR, 4L
IS RE AT REALFSHT AP IR P BRI I A 1 7 1 55T JLUAC 4 D e iz sh BE ) & A AR AR 7T R
HEAE M AR A & B3I AT AR M SRR AT BR TS S n AL . 3 1 A, A A A B R A R R R s Y
PR, AR AU AR I, B TR EEGR TR, 1Tk 28 BT VTR 5 O R A T PR AR, T A
AYC Z e — TR LR R G (SODs ) LSRR IR R Y L L S B R b 2 — B R
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B TE A RIS N A O B I i2E AR (AR
2.3 Bt

SCHRTP IS E 4 FhEE Y, R ARG B, Hoh 207 = b5 e W aa o 50 vh S R 48 5 Y E
A, 20 % i KT ( Coelomic cytolytic factor, CCF) , i & ( Lysenin) , il Z 58 H 2 ( Lysenin—related
protein 2, LRP-2) . Engelmann % A € 1iF W1 e 51 (1% 19 SR 56 92 AR 061 T 04 J 41 B G 1R 23 004 1) A4 W T 4
(CCF, Lysenin, and Lumbricin 1 55) ", ZEXRTT S WA DY | 1A Jrs 200 A 7 fige DR 0 — R 28 LU i 3L 30 e 3R
BEE TR B AR 4, FLAE Gl R 20 e E AR A R T 5 e A A e R R
e FAEE T R T 2 WA P i FLE R MBS R A E 1 (LRP-1, lysenin 2) AIMIARAHCHEH 2
(LRP-2, lysenin 3) FEP A ER AR o Yamaji 55 AR & B0, BEAS R Sk (0 S A B AR 45 &5 JF 5 i 20 40
fs > EE I T A5 K U S LA > 53 Ah B B AR DGR 1 2 AT LA BR R Ak o BAT
RS A A
2.4 BESOMIEE

Bl sg T, SCER RS SE ) 3 R b 2= =R e a0 5 b S [ M 0 2R AR DGR
Orthodenticle (Otd) , Otd & JTCHHE VAR P I 7 B0 e S S 1 U DR 0 S SR ML 5 2 fil bft 28 78 A1
JRFB R A 2T & B T T BRI, SOk TP RS E 2 R AR 1, L A PR T Y I aa A5
L% B R A 40s BB EE 11 SA %Y (40S ribosomal protein SA) I & EEM R ZE A H H B W &
(Guanine nucleotide-binding protein subunit beta) , Hi# & TAMHAZ W, FZAEHZH RNA FIEE 11 5T 40 26 1
RO/ NN T 5 EES HE 5L Wms

3 HFHEOBIMER

HEE A HA S SRR TS B E E BON R R BN B YN A R BT AR Y
REMERION b T 20 A= W R oA A5 T80 % 1 52, AT LS AN 4 i B AR R 9 2 1K Ay 28 A e AR e 2
[AIAYIBE 2R, ST 3 M s Gy A s PE DL A A= M0 R B A Ll B2 (4 7 Sl R 2 AR5 Jeblhia T M il 8
JRA 25T A T TLANRRE 15 Y W0 M il 0 2 AT, RSB W S 2 AR el B NGS5
B RE AR AR RN SR 38R T ARSCTS Yy vl RE Y A2 25 B B2 LR, A B U TE 1Y A= Wb
B TS QB I (E Ry S P B — AR A BRI

X Ji) FEL VKA 73 B 2 AT R S IR PR A 2 WP o X L ORAIE SE B0 A FE A2 1 g H AT 20 9 3 il R
TNz A A 2R RO HR B R 3 4% R 5 0 35 iTRAQ ( Isobaric Tags For Relative And Absolute
Quantitation ) BRTE N IR AL ZRARIC I B 45 &, IO B = 1 28 1SRRG D | 3 T 4 21 B 22 i T AR W b
BY . BB AARTIEAS SRS e A R o BEOR FTOE S T B, i 75 SR 1 o 4 R DN 2 K0 1 )
SCHF o WIS P A AT HEA T SE B IN VR 22 0 T R B B BB R RB RS 15 HL L TR 33K 1 81 s B A (AT
v P08 vy ) e PR e Sy R ) 2 D DR BB HHEA TR . DRIt B0 O S Y 1 2 1 B 91 s o 0 P T 75 DNA
P9 89 S RE— B AN BELEAR SR 128 P i s DL IR

SN EE R S IR G Y A AU, JE R S Yy 0 i 4] A T 5T TR A R O ) I B IR, A0
BT ML 851 F) 4 FE DR 20 7, 465 %08 J 8 2 P B2 2 5 M 3 B 25 Qi Rl s e i SR 2 AR RS B
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