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Abstract

Innate immunity system provides the body with its first line of protection
against external injury and such a rapid, extensive, non-specific mechanism can
almost be found all through the living kingdom. It involves a large number of
functional proteins and functions in a variety of defense-related activities. At the
initiation stage of innate immunity is addressed as acute phase response (APR). A
large number of acute phase proteins (APP) is produced in APP for limiting the
dispersal of infectious agents, repair of tissue damage, killing of microbes and
restoration of healthy state. Both cells and secreted molecules of innate immunity
and APR are dynamic in regard to their readiness status and the process of cell
activation during the adaptive alteration of cell physiology, so proteomics is an
ideal tool to research innate immunity and APR.

In the current study, APP profiles were investigated in the muscle of Scylla
serrata against different pathogenic bacteria with the use of proteomic
methodologies. For this purpose, Scylla serrata were separately injected with the
three pathogenic bacteria and 0.85% brain was used as a control. Samples were
prepared from the muscle at the fifteen minutes following the injections. Three
proteins with variances were achieved by comparison between the 2-DE maps and
elementarily identified With the use of MALDI-TOF/MS and bio-information.

Specific and specific memory is a hallmark of the vertebrate adaptive
immune system. However, recent experiments indicate that specific and specific
memory might also exist in the innate immune systems of invertebrates. At
present, the underlying mechanisms are unknown, yet such phenomenological
evidence is relevant for understanding the principles and evolution of immune
defence. In our research, we first immunize and infect Scylla serrata with same

pathogenic bacteria and different pathogenic bacteria. And Scylla serrata being
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infected and not immunized was used as a control. With test statistics, we found
the rate of death of Scylla serrata being not immunized were obviously higher
than Scylla serrata being immunized with same bacteria, indicated the immunity
can produce obvious effect of protect. And we found the effect of protect of in
Scylla serrata being immunized with different bacteria were lower than in Scylla
serrata being immunized with same bacteria, indicated the effect of protect is
specific.

Then, we use technique of proteomic and bio-information, to study the
immunoreaction of Scylla serrata being infected with pathogenic bacteria and
0.85% brain was used as a control. Twenty-seven and twenty-three proteins with
variances in muscle and hepatocirrhosis of Scylla serrata were achieved and
Seventeen and ten proteins with variances elementarily identified. We analyzed
some variances with western-blotting. Through the study of protein with variances
of muscle and hepatocirrhosis of Scylla serrata being injected with BSA and
Scylla serrata being immunized and infected with same pathogenic bacteria., we
analyzed the specific and effect of protect of immunoreaction of Scylla serrata
being infected with pathogenic bacteria. In the hepatocirrhosis of Scylla serrata
being infected with pathogenic bacteria, we found five proteins which can

probably produce obvious effect of protect.

Keywords: innate immunity; APR; Scylla serrata; proteomic; specific memory
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L1 S E A A s S A

A NIREER T R B 5e i, A fn B A e N T 5 BRI AL AR 2
D AR (s SR SL, D RENE S E O RE K D REAUPAAT M4 . RE DS 20 o1l A s
A YA WA ARBE S E « AR AE AR AR BE T IR 5 1)
fitlh, H2E I A RSB RS AN A A iG 3 BRI 70 7t L) A2 9
TGS AT B0, O T g i i BT SR B R D REAIAR AR, A
RE SR — DA IR A A R BURE, DAL, — T3 K AR 40 i 2 R
(¥ 20 B S FC35 B LA (K 2422 RE, RIVAR 11T 4012 (proteomics) M INIZ M A . £R
FURABT ST C 21 LA fnRbr AR SE T, 1ol Aoy o & B AR R il
R )~ R o

H H 4 (Proteome)iX — 2 FHIEKHE 275 Wilkins A1 Williams 55 A
1994 F4EH, E¥ T 85 1 Wi(protein) 5 55 K 4 (genome) S AR (1) 24, $RIT 2
A4 B — N A R A DA B A AR N B . (H2E A
AP RANE B2 A T AR sl B b, BE A B AR AL, I H.
PRI B TRE M . R R IR 45 5 A TG Bl A 58, OB AU e 75— 3l
AL < I P A ) A S R R R < H 1 A — B ARG it
My oSBT R TR S DR A TR AE R 1 e SO BRIV — 40 L A A7 A T
EHRE T, XANE SCRIL T 8 B 4L M BhaS 224 R m S T R4 ik
B AT U e PR A 2B o, 2 4 A By s B AR Sk . (B
FESEEE b i T 32 B A A A 9 SR T B g R, 40 <4 0 £ 1 i i) A
AR MERF 3,52 N T3 W 23 ) R Tl oaek 40 <4308 £ 10 5 R R €t A AN IS 11,
XSO N B AL ZE A T I o DA T R IR ML S (0 8 i, 1 2 2 i o —
BT ST R s T e £ L 4H 2% (Functional Proteomics). ‘&2 M Jmil” N, it
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TN BN 5 FEA DA R 4 A B — B B 5L A T XA
IR A S8 SO SORT A4S A T WIFI 00 SR IK a1 AL E I T2 TA) )
R DR A Al A RE R W — R S B B D e, OF BT R R
T2 B R AUV 22 D e B A B b 2 R R R T A
AT S E A
1.1.2 SR E TN B RER

A TS RGN 2 T AR AR R . A A
A E . BIRE M. AL, oA, ThRg. FER. HEAR
5588 BT AH LA FH DL CER 1 5T 5 008 TR QT PR A8 . LR T Se s ml 43 ok 584
WA ZE R A . S s A B A 2 fe R R R R
H0E7/Be NI AR o N VA SR IR O 2.V ATt o s = 1 L SO (S P S =4 = DG L T L
FITAEARAS A [ R IE A AR 7 o, R ey 5 P 5 I S R R etk {2
LG NT 58 4t ORI A T ORI 0 ARG — BUN ). 22 5 B ]
7 B I B T AN RPIRAS T 81 R EA L%, SE BN A 2R AR R 45
(RIS U, AT s A LA T P D A B A8 e 7 A4 s B2 R R

AT 2 A B2 22 R T B AL 2 SRR . PO R AR AW (5 %
Bk,
1.1.2.1 FE A S 0 B A

A TR 7 SRR AT G e, m AR I

ST

1.1.2.1.1 X Ja] K ECAR

A ot 1 2 L Ie) FELUK BT R B IR TR — N O, L H IR AR b R R
SR IR AT Btk b R A5 L R AR 2 BT, Rl AR BT, RIS
RSS2 — N Eh(ASB14-16) MR A e i, 117 2mol/l FRIBR IR &
T P77 4%CHAPS HITR AR AEIC G /K 8 E N IPG 256 — [ IR e, LA
=TIEBE (TBP) BUR  -3RIE REEk DTT, nf LASE Ay ik () SR i (1 i
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BB TR GO, JHREE G S B SAh, ik
BERR F1I0 4 B U LA R e, B T R EOBR IR RSN, IEAEAE 28 0 s
WA . XA, TR B R R A e R, T B s g T
SL/E A A LR R R LD RE R R A o T AR N R
XFEEAT o, EARCERER, KA E s R BB 005%, nlE
PR IS o Herbert 25X VKIS AR A (R B AR EREAT TR IIBTST, A
SR i ) 5 Bl A 58 e B AE T T AS R AE — 1) 28 ) 2 (8] 1 A i
BUoE e SXFEA R T bR 11 2R A AR R DX A5l ) = A I B 2 1 1
B

2-DE /& 1975 #F H1 OFarrell P Y v (¥, L RE A S B ARl £ (i L AT
N T) 458 P, g AR X 40 o PR A 2R g 1 B (1 Y 5 0 o 5 v S A
Hi YK (isoelectric focusing, IEF) W ilEAT 55 —4E 1) 73 B9 A8 I e N T e S I 4
I8 N B NG i FEL UK (SDS-PAGE) AT 56 —4E7) 1. 2 3L1K) 2-DE R HIBUA M
1 L Ji (carrier ampholyte, CA)IEAT 45 HISR A IX R VEAAAE EAER /N KIS
[ DK R pH BAEEAERE IR M0 -3 S0 £ 40k DL AN [t
WM E LM ZE W FICRE] T 2-DE (1)) 32N H . 1988 45, [E AL pH £
J& it 4 (Immobilized pH gradient, IPG)F AR HEEA, Tl T CA (IS, HA5 &
SR, mEEE. FREERL BRERESMSY . EMRE R AR, )
PR X B Ty T X R B LA R 5%, WFSTE X 2-DE i
AT T VF 2 B3k R M 78 Y 1Y) pH IRA%(2~3pH A7 A0 1pH B0 Fio B L
AT BB A pH B4R A R 4557,

Iy BN 2 Gt i (0 i W] AR B B 20 B RGE A%, AR iad Ak
PR B PR AT 38 B, FF HOW B ER 1) dr E P s dAT e A, H R
|z AR AR S M B AR HT Investigator, Melanie, ImageMaster,
Z3, PDQuestHIPhoretix%5, XL H TR, it & A A el 27t 9T
SEEG A, REPUEAC K E2-D A I UK SR S, BEBE T dr 1 T AT B SR
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T TSRS L0 BUAREC LG BBUCEL . B o W AN B A 2
SERAMELER, Ao AT, i AN W 5O3E A
1.1.2.1.2 R0t 3 B R

WA 55 F RS 55 s (EST-MS) B HEL B9 151 22 £ 1G5 i (EST-MS/MS ) ik
JHL BT v A R 468 5 B P TR R R (1 R LA I R T B 23 AT
TR oy B ARSI RN R U S s o T, AR (LRI S v RO £ i
55 50k B 1) 7 XA — - T R (LC-MS/MS) . 2 4 (5 1% - T ik ¢
FHEIA LA S S AN - i it B 4R 25
1.1.2.1.3 HAFE R HEAR

TS R BRI A S B2 R DA . o BE AR S
PR T A B ACIR U b, AN S R BB 1 o IR R T A5 45 & 2R s K 9L
PREZ AR, S SRR B BB B I A A= R A ROK B K. Bl
P ST B AE o AT TN S T SR I AR A e BRSPS i AL B AR 5
AN EL A RN PR o5t R R S TR RS R S B 1 I B R R K A
HH TR S B T2 8 R AR S e s e I AR TR L AT A o B TR
SR HEARBAG SIS fESAT A 5 R il i A5 i, ]
TG ARARAS (ARSI o SR 1,45 7 45 A 22 10 R 1 TR I T CL 0 2R 1 ALANRE
YU SRR T 2 ol S R A

Ak, 2% 58 E[1 75 £ K (chemical ink jet printing technology, CHIP)%: 4

127 BN 2-DE 3 2 (0 A S S L EN & PVDF BB JE sc— AN AR 2 B
Jit 2L P 4] (macro-array), S8 Ja W —hiiRs IR F) 2 0T 6 6 1) 8 1A BURi BEA T UL
WA, IF MR X 8 3 BTEAT B0 3 M. 107 25T 2-DE 4 B R R AR
EEsUIRZ AR, iy HZE 2-DE 73 2 1 3 50T LA 22 Rh it AT 8
FISEE . 5 LMEN & A BUS A BORANR,CHIP SR M Fro2 LRSS R
2-DE 11953 55 1%, BT 43 BT 0 8 T AR T B8 1 2 1 ™

10
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1.1.2.2 JuilEeAR

JREE A TR A S B RE 23 18 A5 AR AN [R]85 7 [ 1) o Bl (m/
Z R RGE D CATHRE (0 22 ok 4y B Tl e FL 00 110 AR o (3G 6
A R, R TR AR .

BT A A 75325 2 A R T B O G A Y 55 1 AL (MALDI) FH HL R 25
B TAG(EST), SN ERE T, BRI 231 rT AZR IR A6 N DL AIG IR
A AGTE FE AL N A BT - MALDI [ J5U BRI B RE i 5 e oA 188 J i 7
AR EE R, AEELS IR T UV B IR BRI Pk R TR 4k
T 58 UK AR S OO e i AR I 4 R 1 T INE LN 7o AR
FIFFIREE, BT IR A T S E AT, mAS 5000 i Qg
MR T SDS. JREAEZ IR G 5 o X 28y Yo/ B 2 i R rh ek o
MALDI ‘# T 4387 8 R KBS UK BOR G, BRI SR IR T R 48 S0
(PMF), & H i A B2 it o b e MR L A s e SR o ESI o —Fiik
BT T, SR R VA R AR MR BN B RN AL, R
FEL AR FH T VB0 A A< FRLART R BT B8 1A o ERAR B0V Y ) 8 R B ANt
MALDI, {H ESI nJ LA H$#25 HPLC. capillary electrophoresis(CE)Z5 %% & {H L,
Kt o TNt S T AL, IR RO S e ThRe, W TR E E AR
RAEY), WiRAE AR REY =Y.

JUER AT A2 O A% L ICPE, PROE A PO I R U, r P, i
EUERRE . HATE PUM A TR T A8 AT ISR (TOF), PUARAT-(Q), 125 ik
(IT) MM HL AR 6 55 1 [ e 2o 4R (FTICR). MALDI 7341 38 ¥ M1 TOF 3£ #:H]
DA 5 IR BT R, 0 AT I (R BR-RIR A IR B 1) 3 7% 3 R S B e
=2 Q MR AN EST AHE LU R B 1 OF ™ AR Ok BT AR (R s
Ko IT 2 L& I () (e AR B 1, SRJS HEAT MS BRZ 40 MS 73 i, HAT 4k
P, REREE, PR, PERe A L S O A, AR AR AT
B, FTICR W2 — R 5, © A m I MR Tk & 1,

11
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HAMR R, T, e Rsh&ieH .

XL 7 i T LABRSZ A, At n] DL ER IBGEA AT H DL 7 20 R A& B IR AL
1 ESI-Q-TOF, MALDI-Qq-TOF . £1[#] MALDI- TOF -TOF il i 25 —2% TOF
ARG LOEE S, [P e R P AEREEh P 2R, 28 2% TOF 404t
PR T B TR, RATIR R AR R, AR v ) SR R T e A
XL 5T R TR M 7R R T 5 R o A 2 A i, 4 T AR i
RSV EFINE St PP

il ik MALDI-TOF-MS F1 ESI-MS/MS 743 21| #1455 5L G045 By fl ok B = 2L 1Y) 48
S 1% (PMF) BA K B 1 B0 20 e A0 8 3k w0 A5 5 T BLX A kAT
Y5 . (1) BRIRGUEIEL: &t Henzel 25 N 1993 R4, S IS HA 2t
AT I T R E I R AT DT B, JUHGE G TR 4 8 C AN
PRI AT 1O B AR T B Y Ak 5 19 B s R B, T
B WX ek B 437 1 RIS B 8 A I IR 2 B, ARG R ARG R
A S0 R 5 25 2 b ) B R iR SR AL, AT 56 S0t 2 11 1R 48 0E
XA 100, 000 DL ESSREHR AN S, B E —NMEAS T HHE 4
B 6 AMIKBAE R 1 H RS BUE, PR R IR RN, T R IR DT
PRt AT DAL, 5 A A T E . PMF J7 vkt e ALy, ks 12
PN AT FH 0 B T3 B AN S AN BE R ST s /N EE AT D) S ASRE
RS IRB I ASRE I 258 s FERANEE, B2 AR AU AR E
FEIXBEE DL N 75 SEEAT B T 0 AT ASRAF IR 2SR B e . (2)
HZ Ty RS E A SR Tk o A 2 1045 B nT Lod i b s =X
HATHEE M %E . Mann 5542 H T 715525 (Peptide Sequence Tag, PST)
PR, R BIRR R R AN 22 R IR 0 B R P A A 1 e LA B2 ik A
UM FP 8 4 I DR A 2 e SR DT VE AR PR IER  —, ER R T N 2 KT
MS/MS B BEAT AT IF A3 L IR PP SRR RE o 53— P72 4 S sl 23 Ik
(¥ MS/MS K1, 55 2 K ES MS/MS 24 ST L. N H]

12



R G O D R A () D RE B 1 AL SA 9

Sequest fll Mascot F£/5, E— Il HPLC ESI-MS/MS S50, Ak &3
A MS/MS &%, T HASTE 235500 R g AT AT, AT SEI B sk . AHX T
PMF J5¥2:, #4755 B T HE AR % ARG s T —.

1.1.3 AP EYE B R R

FEE R R SRR (R B 25 M BOR T BORBF LA 4 27 K 5L
W, W EVEAR AT IR, fAtd, AR, TR e, B, NSRS,
(URRESITAEE7/E /O LI 1 SN WO S 1 i 21 O St 1 o A S s
ALHG AE S R 4 27 (Genomics) F 8 [ 41 7 (Proteomics), 73 At AR A% R FH 2 1
JOF B R i 2k I 2K 5 D Re I A 5 B, o AR B AU A AR 5 4
HEVEAR ER BT LA s AECHE PR P RO RS S
WA S R FRREEE v I ROE: 5 2 R
ARG TFREAR T 0B 5 RTINS 0 5= s BiThee. &
TR IR T SEREAT 00 o L 2508 P Jpe BE A1)

I 1 B b 2 335040 PR A 30 v 0 e 25 44 TR R R A 11 57 4 s
PEAT LMo BT FHECHE e A G0 AT A B B e . B P I A A4 8 LA 9
ORI o X LEHR TR AN A il 43 Ay DUR: BEDRIZH H50H 12 s A% IR 2 1
JR— R AR R VBAE s B Ry 1 = Yl T SR B e, e DAIX = 2R
RN R, HARER A SORIG T HT& 0 — i e /28 1 AL T
TR P IR D 3l KA PR R AT (1) 98 8 [ ST A e AR AR JE 0 (NCB,
http://www.ncbi.nlm.nih.gov/)(f]GenBank — AN T 47 1] LLA JF 313 [DNA T
FIVER L FODNAKHE . H AT, 14K 847,000 MR RI30424M B o
(2)Expert Protein Analysis System (ExPASy, http://us.expasy.org/) & — /™
R RS BOF A MR R AR . e P I S T RN R K
15U A i Swiss-Prot R 11 IR 451 D S K P55 2 s B B ki
JR £ BT Aldente . PeptideMass A K XU i) Bk Bodhs e 454 &, i HAE
PAE T OCH AR IR AR OGRS, R — AT T N R (3)

13
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Joi (¥4 R A EEREAT Bl %, H TR 2 ke i 1 il Sl I PMEFHE
U Mascot( http://www.matrixscience.com/search_form_select.html ). Aldente.
PeptideMass. PepSea(http://www://195.41.108.38/PepSealntro.html). MS-Fit
(http://prospector.ucsf.edu/ucsthtml4.0/msfit.htm )55, LA Mascot>i B VU4
RO, BABSNRERTE. (459547 L8 AT R T3 At it iMelanie 4.0
PDQuest7.53 fllPhoretix 2545 .

114 SR AR TU P

bt R R AT TR SO L T 2258 T a3

(DAAE A A A A 5% o SRR 40 i B o 1 B el 5, e 3 AN T
(3 P9 25 A58 0 IRV RE LA FH R 85 23 7 8 U2 5 IR R A o H I 7
[N

(2)0. 240 B i 2 27 o AN RV B S A0 M A7 AN [ e A, A2 — M AT
LK P (K BT AT A LA AR P A 5 3 1T ) s /N A A I SR 2B
A5 23 ) S D) A 5 (R Us- 7 A0 B 1 e o an A e s B A A L AR
A%,

GyEREASA Y. R E FUR N2 7 RIB AT I 5 R r e IXhs
A H T ST ST Al I ] 0 R P s 1 R 8 £ S T R R O R
N E A AR B BT . e ok 25 7R HE VK (two  dimensional
difference gel electrophoresis, 2D-DIGE) /& FH P B AR (1) 98 Y 44kl Cy3 Fl Cys,
T3 IBRACAS [ (R 5 11 J0TRF: it AR DR P A it SR 45, 7E (7] — 2-DE HH 7
M AE ] BB XS T — AN R AR P RAN[R] 5 G IR R LU P RS TR
R ER OTCE ARG L BRI R R B R R AR B AT
LC-MS A JER BIRL = bR (0 1% 3 B S B 1 0] 41 22 7 36 3k £ 1 I 7 )
M, TR 25 2 i i R AR 2574 (isotope-code affinity tags, ICAT), 578 H i
AL I B IR 0 2R 1 SRR i), R M S B 1 PR 3% S B B4 5
BRATEIN BT B 1 TR I HR I TR bR AR A

14
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115 82 F A S R i e

A AL A SN M N T AT R i S A A A R 2 E 2 A
SEVR AR B ZAN R A i i 20 (R Rt 2 3 DA A V1ol ey 5 A4 5 ) D BE 1R 46 4R,
s Rk L R RS I 2. BEAE A ERE A A TR ) PR
R JR R RSE R, H 11 e g R R 2T s SR (R EL A, LK i 1 e AR A T 3
MR RERE, 5 1 AL T OR 9 AATTSE e B 7 A G e i R U 472 55 2 i
I SR AT 1) A AE LR, D NRIEAT IR K2 W s B AE 2591 K
AR LR EIR LA . BTG AEREAS 21 2l SR A s RS OR iy QAT 1)
EArREA RS b

1.2 APR (acute phaseresponse) 5t e

APR (acute phase response)$5-E YA SZ UG LUK A BEASAG T R — R
FUR N, P TR B RG . APR ENUVATEZ A BUR GUIRAS R —Fh i 1
ORAP I A S L, DA N LA (1078 IR 1o SR R IR 20 A, TG S od, B8
13 VRIS LE G A IR SE 2 SK . LTBH 30 52 21010 Uk e 5 oh 5 %
#2353 APR, )i acute phase protein(APP)HEAT PRI A I ff4, HRMHE
N, RGO IE S, TEEDHUAR S IE 5 RS . X T w4
B, APR [N I BERAR AR ML, Bk, REeSE. 25 APR i
PRI EAARGIRD, WA A e, &I RGE, Rk, R A
PR GS, SR E APP 1) A AR

B ANPRILN APP 2 1930 4E Tillett A1 Frances 25 MJEHe T i 2 BR TR 1)
s NI 2 DL C-reactive protein(CRP). CRP & —Fh BEFIT 4 3K 6 2 B0l C
T RUTTUE )T o AR 7R 2 Pl B A DR G (1 N ML TP B R e 1A
THUARTE SEREG DL T A A ROV, (1 e il , 1230 T ' “acute phase protein
(APPY" I R I, 4756 APR (W RAEH LAY H B 2 . H UL APP 1]
44 Ky KT 5 E TSR BH P APP(Positive APP) I 5 R B4 & 34 (1) B 1
APP(Negative APP)!'"! (3 1-1).

15
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£ 1-1 H LK APP 73¥
Tablel-1 some of APP

Complement C3, C4, C9, Factor B, C1 inhibitor,

system C4b-binding protein, Mannose-binding lectin
Coagulation and Fibrinogen, Plasminogen, Vitronectin,

fibrinolytic Tissue plasminogen activator, Urokinase, Prorein S,
system Plasminogen- activator inhibitor 1

a,-Protease inhibitor, a;-Antichymotrypsin
Antiproteases Pancreatic secretory trypsin inhibitor,
Inter-a-trypsin inhibitors

Positive Transport Ceruloplasmin, Haptoglobin, Hemopexin
APP proteins
Participants Secreted phospholipase A,

in inflammatory Lipopolysaccharide-binding protein,
responses Interleukin-1-receptor antagonist,
Granulocyte colony-stimulating factor
Others C-reactive protein, Serum amyloid A, Ferritin,
a,-Acid glycoprotein, Fibronectin,
Angiotensinogen
Negative  Albumin, Transferrin, Transthyretin, a,-HS glycoprotein,
APP Alpha-fetoprotein, Thyroxine-binding globulin, Factor XII,
Insulin-like growth factor I
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