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FE : X =AU Hyriopsis cumingii Lea ) AT NIEEHRAZ TR IR G HUR SRR T 5L A alpha-2 BEERE T (a,M ),
TR PEREIR T ( ACP ) AR AL YIELAL G (SOD ) AR AL B HEATITSE , B L6 = ALk P R & 2R S e P AP A Al . 52
KOV 100 FAg R = fWiE sy 2 41045 50 H 414515 S A EE  HEE A 10 HE), — 7 A IE A THi % TR
(SZ5GAH ), — R GAL PR IRAL), /R SR F AR SRR (24 °C) RAKETIN. I3 %I 1 R.2 K3 K5 KK
10 KRR 1M, 38 32 RT-PCR S BEE I 2 TS aoM HEPHI 223K F0 ACP, SOD ZEAR JE IR MM AR Mk, 5 R KB, o.M SEH
FETFARGRIB RN, AR 3 RAIEE 5 R 50 IR 225 B3 (P<0.05) 3 SCURAL My A A0 b ACP T84 i 25
FXFRRAL; SEERALMIEH SOD IHPELESS 3 K5 K10 R FXIEAL (P<0.05) 5 SEEAL AN SOD A G PR X IR 4L .
BRI, IR T AR5 = S LEERILIAR Y e B A0 18 0 3458 , 9 b S B A DG EE IR oM 1 2R 3A KPR e A DG Tl
ACP #1 SOD TEHEHA I AR, [ FPEZK=FH,2009,16 (6) : 859-867]
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SIS AT AR A TR FE = SR T
T, 75 2 5 P IE A S Ui A B AN 8 mm Y K AL HE
BRI, BRI A L R . AETFARIESE 1 K2 K.
3 K.\5 K10 K, 73 ) D SEBG ZH MR IR ZH 44 B3
(3L 30 H), AEFFE LI 52 R AR T L. SRAERY
WKL I, — 5B 70 S BVORAF TR A T IGE oM S
BRI AR X ik i, OGRS IR EL L 3 000 g Y %%
250 10 min, B H RIS, BIAS M . 4 Ao A
5 R AGEK RB RIS 6 000 g #2H
B0 10 min, ZR U1 40 L3 W ACP Al
SOD VPRI E
112 SI¥MiEir S &R W = A0 oM
(Accession No.: DQ993157) il 3th 5 #F B-actin
(Accession No: EU047596 ) 1) cDNA J¥41, #2 FEZE
JE I PCR 5B TR, it HAY R oM FINZ:
FEH B-actin FEH B 5 190840, it 5 149 I
A TAEY TR RS A BRA AR

HA L5149 75 a,M-F: 5'GGTGGTGATT
CAAAGTCGGC'3,

ouM-R: 5GAAACTCGTGGTGTATTCTTGTGG'3

WS A5 975 f-actin—F: STCCCCATC
TATGAAGGTTACGC'3,

B-actin-R: 5’AGCCACGCTCTGTGAGGATTT'3

Horp Ty 1 0 H R oM R B R 207
bp; ¥ IEHINS LA B-actin FBHLEE R 105 bp.
1.2 ERNAREAELETE

JH RNAiso Plus $2 ULk EL 1 &4 RNA, DNase 1
it 7% AT AR AX B LN 40 DNA, RNA T RNase-free
K, FH 1% (B HERRRE IC FEL DK S 2 BT S LT RNA 1Y
SEREME. SRAMTOOG R INE RNA FE G 1k B Al
2l FHHRELE Y RNA SRAFAE 80 CUKA 4 HI.
1.3 RT-PCR
1.3.1 cDNA R 8 & & 10 pL 2 B K &R: 5x
PrimeScript'" Buffer 2 uL, PrimeSecript' ' RT Enzyme
Mix 1 0.5 plL, Oligo dT Primer ( 50 pmol/L ) 0.5 L, Random
6 mers (100 umol/L.) 0.5 pL, &% RNA 500 ng, RNase Free
dH,0 fINZ 10 pLe K45 37°C 15 min,85°C 5,

132 E#MPCR 25 pl W ARZR 4 cDNA £
#2 2 uL, 10 x PCR Buffer 2.5 pL,2.5 mmol/L [ dNTP
2 uL,10 pmol/L (% FF 51 F1 T E 514 45 0.5 pL,
DNA 40 (5 U/uL) 0.2 uL, KK 17.3 uL; fEH
ZHH: 94 °C 3 min; 94°C 305,55 °C 305,72°C 30 s,
35 eycles; 72 °C 10 min,4 °C $#4%. PCR RNV G4 1%
TR e L VARSI P 57, LUK 5 SR Bio—Rad
BE R R GEANIR
133 SERTEEEE PCR 20 pL AR FE&H
SYBR" Premix Ex Tag™ (2x ) 10 pL, PCR I FiiF5|
) (10 pmol/L ) % 0.4 uL, DNA itz 2 pL, dH,0 (K
W ZE 1K) 7.2 uLo SR A5 AF: 95 °C 10 s,1 cycles;
95 °C 55,60 °C 20 5,40 cycles; T 65 ~ 95 CAr it i
4 AR 2 37 CIRAF. BK PCR ¥ I4#RR K
A BRI ST R
14 FRAEMZHNH&E

PP BUT R 1 (OD/ODyg, N 1.9~2.0),
PGSO R VEFRESS ] EASY Dilution
cDNA R ER EERRE (10 f5AR BERRE ) 5, 2 HC 2 pL
7E Bio-Red Q5 7 E# PCRAX Ffrd 48, #EfT
PCR 4" 5 (W i B bn e, >R HH 3 AP AT IR
W5 R A ST e AR T4 PCR 3
e h R
1.5 SRt kEgEERNE

PR ERRIRAG (ACP) G HEINE « 4 BRI R —
BEINGE . ACP 1 P E X : 100 mL il %5 7E 37 C
2 N S ELEAE A 30 min P24 1 mg B 1 NG
BT, HR AL IS AL (SOD ) 36 PRI , R A B
MDA SE AL BRHE I E . SOD 168 o AT
W SOD I3k 50% It Y SOD Hhy—4>
SOD 1% JJHAL(U ), EARTRNES: IR 0 il A= Wy it
FEPTRFRI B
1.6 ZITESH

o,M mRNA K3k & 1 G2 it 2 ot &b N &
B-actin B 1E BRI () 2 i 4 1 H AR AR AR 1
ANC,, R BIBRA R 2722¢ {H(mRNA ik 1A
X4t ), JH SigmaPlot 10.0 3K 4F 3547 58 1127 73 B &
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22K, P<0.05 3R 2 FEARTH] Y 22 53 i 3, P<0.01 3%
N 2 REA (] 25 S A0 0 35 R P O il I P 0
SR ¢ — R0 A 2 50 2H DG REZH 7 i 248 e A
LT RS T 0 22 S B e 1 M 0 2 A B ok
BioMedCalc 2.7 5454 15047 o

2 HERSHH
2.1 RNAZEFMZEEMESHT

PEHUAY B RNA 4l 5 dE 1 T 3 A e s 3k, 1
PR 28 S.18 S F1 5 S 3 4% RNA HFAE 4547, InkeFL Ikt
I R4 DNA, 6] RNA FESEECN 583K, 2541

bp M 1d 2d 3d 5d 10d XM(cont)

2000

1 000
750

500
250

100

Bl 1 =AW oM SR - BE RT-PCR 25253
M: DNA marker; 1 d~ 10 d: FARJ5AIHFE], d.
Fig. 1 RT-PCR amplificating result of a,M gene in Hyriopsis cumingi
M: DNA marker; 1 d-10 d: Days after surgery operation.

ATV T —2 5 & PCR.
23 HHREERT-PCRY EHES M

L cDNA AR, F 2 X5 51943 Bl k471 9 6 e
it PCR, 48 5 2E 1 TR i 4 e g, 14 e D 4
FRS Sk, SRR SR LR 3 K 4. & 3 BRI 2R
oM B TR R EEN 2 T, (AYI7E 83 °C 5 A
4 W Rl 22 ractin B, BT AT 45 I A B8 T 261
T, (EI47E 82 °Co 2 X5 5 W SRR R 4f B rp R WL
A TR S 3 55 | ) — R T R 3 e, i
BT 2 X5 5| 0 00 A S v, R i S TR 2 v BT 1 1Y)

I3 66 TN AE 4% 41 RNA FE 51 OD,g/ODsg T
1.8 ~2.0 Z [H], U] RNA & 4f, il LI R
Vi
22 EHPCRY EER

L cDNA S AR, FH 2 X514 43 0 iE A7 47 14,
PCR 9347128 1% By NEHEEE S H DRI, &l 1
B 2 Fi7s. oM FERTE 207 bp 2o b HI B0 Sk,
WKEHT , NS B-actin FEITE 105 bp 7247 A H IR
PERIKEAT , 55 198 H 0 = AR A 24, PR
38 =¥ B B #ETIESE aM FEH 514
FINZ B-actin TG V) K cDNA FJEEFHIERAPE,

bp M 1d 2d 3d 5d 10d Xf(cont)

2000

1000
750
500

250
100

P2 =M f-actin B B RT-PCR 45
M: DNA marker; 1 d~ 10 d: FARJGAIEFE], d.
Fig. 2 RT-PCR amplificating result of S~aciin gene in Hyriopsis cumingii
M: DNA marker; 1 d-10 d: Days after surgery operation.

Jr BB JEME—1
24 WERERZREE

1 cDNA VA WRCHE AT B2 A B 1A Ry 2l it
PCR 4R, 435I 2 XF5 | A4 3. &5 FiEl 6
4351k B FE R AN S 3L Y cDNA BRI A C,
ERIPRIEINZE . S5, 2 SbruiihZRBIRER SR
A i A = 31 N O [ B3 B oy ey L ES e
AEVE N, ST, FTAT 2 A FR it 2k
LRI R B R KT 0.996, IHZRPRIITE 3.4
5 =32 ZI], T BRI 100% , U S A
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Melt Peak Chart: Data 2008-12-26 1717.opd
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HREE/°C Temperature

K3 oM PR ih £k
Fig. 3 Melt curve of a,M amplified products

Melt Peak Chart: Data 2008-12-26 1717.opd
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70 75 80 85 90 95
HREE/°C Temperature

K4 B-actin 547D RL £
Fig. 4 Melt curve of S-actin amplified products



61 U5 R4 : AL T AR = AU ML 3 b G i A P 5 520 863

30

28 e o RifiEdh
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24 —_ % FEfh
S 22 \ Sample
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14 L L 1 1 1

107 10 107 107 107" 10° 10"
B Diluted times
K5 HIEERE a,M bRl
Fig. 5 Standard curve of a,M gene

28 N

26 L o FRifih

24 \ a Standard

2 o~ % FES
S 20 \ Sample

18

16

14

12 L L 1 I L

107 107 10° 107 107 10° 10"

R EL Diluted times
K6 WZHIHIN f-actin FRUEMZL
Fig. 6 Standard curve of f-actin gene

PCR RNECHAS 2 ARt 2l 4 R4
25 HERFARBRa,MHEMNRIEE

ATV E apM F PRI 7E 6T HE AL 1 AH G 3235
SR 1 RRAE X AL RN S I A o, M FE DR A AH X 2 3
VEMETE B 7)0 Goit 2o B g R R W 46 1% F
ARG oM FERAES 1 KA 2 K F B FE,
XA 22 R B E (P>0.05); TETFARGH
3 RFE I B IEIN IR B T I i, 25 ek e
(P<0.01) ; ZEFARIGH 5 REREE TR, 257
W3 (P<0.05) 5 55 10 RIFFRIA T & TX A, 2257
AEE (P>0.05),
2.6 1@IZF RIS Mk E A hEE 1R

T ARG, = AN 7% A 4 ACP 7%
P 5 SR UL IR 8 45 AR 2R I, S 2 0l 37 R i 24
i ACP TEPEY B F X A, FARIFH 1.2.3.5.
10 K ML ACP 35 1k 15 6 B 20 AR b 24 0 25 S
F (P<0.01), HFARJGH 3 Kihtkik i ; Mmanh
ACP THPESS 1.2.3 K 5XT A LR s 25 Sl 2

(P<0.01), 55 5 K .10 K22 5 A 3 (P>0.05), TR
JEER 2 Kbt

kT ARG, MLE A28 SOD I 94 1 I
SEIRLULIE 9, S5 HLFRW, I3 SOD JiE PE S IR 4 3
o ) R, B A A% R B 1 n, I SOD i 4 2
TR MBI, RS 3 KRB R K. X R
TIGHAHL: 235 1 K2 REZEFARBE (P>0.05),
%35 REFWEFH (P<0.01),55 10 K57 i 3%
(P<0.05), IML4HMIH SOD (R34 52 56 20 P T % R
4, FHBE R R AR ke B 5 & o SOD P48
f A AR, FEAf A% AR 3 Kk Sl ok, Xt IR sk
IR, 58 3 RHZEF A EE (P>0.05), HaxfE
ZE et B (P<0.01),

3 e
3.1 fHEZFAXfalpha-2E3kEQEERIZRIZIN

a,M JE—Fh K o> TR A7 T A s
FAEAHES Y ' i3 i — el S A )



864 [ K R K166
8 *
s
= 3 XFIRZ
f 34 Control group
iz e
X T * oMl
K Experimental group
== 2
z7%
= £
N
T 1A e o
g
<
o O T T T T T
1 2 3 5 10
FARJGIE/ Days after operation
K7 =AU oM FERTERAL TR G Fb 02 1L
BRSSP IIE + ARfE2E (X £SD) 5 [ X RN HAT 35 Mk 25 5 (P<0.05) .
Fig. 7 Relative expression level of a,M gene after pearl-nucleus-inserting operation
Date are represented as x SD; “*” means significant difference compared with control (P<0.05).
D IMIEXF IR Control group (serum ) . IMIESEEELH Experimental group ( serum )
- 30r I AHAEXTEEZH Control group (haemocyte ) MMAMIESEEEA] Experimental group (thaemocyte )
T .
g
1 5
=z
o E
— A
73
4 <
o
&)
<
FARJGHHA/A Days after operation
P18 AU = FF WA 375 R0 0 e P e P ol 2 P 25
T BRI FRIE + B2 (218D ;7 LR SR IRAUAA L BAT B2 5+ (P<0.05).
Fig. 8 Activities of ACP in serum and haemocytes of Hyriopsis cumingii challenged through pearl-nucleus-inserting operation
Note: Date are represented as x =SD; “*” means significant difference compared with control ( P<0.05 ).
D 175 XT84 Control group ( serum ) . IMIESEEE4H Experimental group (serum )
) iAifaxt a4l Control group (haemocyte ) N 4l scs4]l Experimental group (haemocyte )
group ) s group Y
L
g,
gy
=
a
=}
23!
1 2 3 5 10
FAJGHE]/A Days after operation
19 TR — AW i 375 0 if 200 A0 - S Al b A O P ) 0 45 R
T BRI £ ArfE2E(x£SD ) AR GXF AT L A BB 22 57 (P<0.05).
Fig. 9 Activities of SOD in serum and haemocytes of Hyriopsis cumingii challenged through pearl-nucleus-inserting operation
8 Y yriop. 8 8 gh p: g op

Note: Date are represented as x +SD; “*” means significant difference compared with control ( P<0.05) .
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o KEEEHEHMHENYAE oM J5 0 E A LI
FEHGE " EX T =AU oM 5 T BT IR
b, B4 A DA AT T ARG = A oM LA
FRIIIT T SCIRARAE . A ™ 0 X B 4%
PN =AU oM FRIRAFOHAT TS, 255 R,
T R AT TR AR S g K SR P 2 oM 3R
PRTKOE I S R TR R (P<0.01 ), ASSZEG 45 HE 7R
TR S d WM, oM FPIAH XS 235 3
I BN T oM 25 T = A% T
ARG GBI, %k = ML AR 2 7E
3.2 HEZFARII B EREES R R RN

T T Tl 57 7K Tl AN (A7 AE T Al N, T LA AE
Fai b, I B — K A R 24 Sk AR
PG A7 A HURF A IR I8 R I 20 6 R R e T
e Y, B Y B BR A A G
PRI MEREH TR B35 , B ACP Bl 5 KAk
B, WG ) R TR JE R TR ARSI 2
W53, TARIGIRT 3 K ACP TRHERI N FTHE
B FARGEIRITFIAA T PR, AR ™ ) T
TRBE DU T ARG BB SR TR )G ACP 191
NFEATRRIR S 1 KA 2 KRR, S X iR 2%
SEAR I ARG 26 3 ~ 10 KAR L 1E 5 DAY TS
N EERE, ZF B E (P<0.05), ARIEAE =AM
S THRAZ TR T, SR IV A i ACP 1)
T I X R S 5 A — B (HAR S5 1 A
T ACP 36 P 7E AR5 1T 3 K34 I 355 T X iR
41 (P<0.01),%5 5 K 10 REXHHRA 22 7 R B35 1l
T ACP 1 PRS0 40 1 i T % HRA, O H 28 S il
2 (P<0.01 ). N = FrPLiE P U A1 %) T2 A S8 5
G DU A BUR, F AR B RE ARSI ACP fYPR
AR, FARGE 2 K 3 KIM4HHANILIE H ACP Y
T TR B
3.3 FEZRFAIE S EE RN

FEAE ALY ILE (SOD ) J&) 124716 T A Rt
SAEY RS LU P S B PUE R, REVE R P4
THERFZ 5EERIKAN A 3L 0, f1 H0,, LITHEE 0, 55
(R ] =0T AR, I RE IS I v A 0 A L ) B

TERE I AWLARR e haE s 4754 " AL
DU BRIRGRE T ISR 8 /INIE 24 /N 48 /N JE i
PR B BEUEAT T LI, 25 SR B DLAE 7 e
JERYL 5 ILTE Y 1,0, B i 2 Tk IR 1 4i i
HY H,0, P i 5 (T FR 2L, o) B 2 RN S 56 4 1f.
T H0, Bl TX0 N M A H0, & i, i —
AR M S A7 B BRI AT R R o
E HEEIE S ARSI = AL A% AR S
Vi g TG P B R 7Y SOD TE S AL AT &, 5 R E
FTHAZ BBERA LL, 20 SOD Y7 F1 35 R, i3
i SOD % ST R g " AR TR &
THERREDLINYE R SOD 16 H1iE4T T HeAR, B FA
J5 LI 9 SOD 1% J1 W & EFhe FIT s Fier
a1 Bl M R OT IR P BRI SEERIE  2 S A
YIFAZ AR I8 Y SOD {1 2 B 5 i X B
o XA PR TFA S = MU L SoD
TGRS 4T T R A5 Te A — 2 s SOD
TEPETER 3 RIS RS e (L, Bl 5 TP LAREAIS, B S
K0 RIGHEAS L A 52, H2ERBE, —
SRR B4 L2 RIS SOD 7] & 48 W I 1 46
WREE I 5 5 rRE, XS HLA LA

4 NG5

Tl

e AN T ARESH 1 K2R3 KRS
K10 RIFGBEA LN oM FERTEBL, LKL AN
IMARHIH ACP F1 SOD {224k, BFFE 45 Wit
TR G LR B AH G ) TR AR A A T
— B, BT TR G = AR R e s R
Ao, TS ASRBTHERE iR, ARSI
X ERBEIE AT ET 10 RIEFT T I, A2 2k
PELL S TRIE L e P S A L R R S e AT 5C il
TP B T b — LR ABIESE
B3k
[1] James K. Interactions between cytokines and a,-macroglobulin [J].

Immunology Today, 1990,11 (5) : 163-166.

[2] Mathew S, Arandjelovic S, Beyer W I, et al. Characterization of the

interaction between alpha2-macroglobulin and fibroblast growth factor:



866 I K R A

Fl6t:

the role of hydrophobic interactions [J]. Biochem,2003,374: 123-129.
3R A7 AL, BRI, 55 . —FAMLEE alpha-2 FEREIT cDNA 42
K SR e FRIRHHIE (], 7K 772741, 2008,32 (4) : 526-532.

[4] Starkey P M, Barrett A J. Evolution of alpha2-macroglobulin: the
demonstration in a variety of vertebrate species of a protein resembling
human a,-macroglobulin [J]. Biochem,1982,205: 91-95.

[5] Quigley J P, Armstrong P B. Invertebate a,-macroglobulin: structure-
function and the ancient thiolester bond [JI. Ann N'Y Acad Sci, 1994,
712: 131-145.

[6] Matthijs G, Devriendt K, Cassiman J J, et al. Structure of the human
a,-macroglobulin gene and its promotor [J]. Biochem Biophys Res
Commun, 1992,184 (2) : 596-603.

[7] Twaki D, Kawabata S, Armstrong P B, et al. Molecular cloning of
Limulus a,-macroglobulin [J]. Eur Biochem,1996,242: 822-831.

[8] Rojtinnakorn J, Takahashi Y, Aoki T, et al. Gene expression in haemocytes
of kuruma prawm, Penacus japonicus, inresponse to infection with WSSV by
EST approach [J]. Fish Shellfish Immunol ,2002,13: 69-83.

(O] VL5, 50, IR, 55 . g BRI YL S5 2 (0 B BT 70 L S e PR
AL [T AR FH#,2005,12 (3) : 345-347.

[10] FEHEL, B2, 5Kalitd, 4 . IR R AT BRI X 4 € ffd i 40

JL LR C T LRPREES sy 1) 1. KR, 2004 ,11(1):
37-40.

(] AN 22 . R B e Je R L DL Ik e v 7 RS
HIZEAE 1)), W TERL,1999,5: 40-43.

(121 2k SRULIN, A i . SRR MR IR BB )5 S SR R
FIWFSE [J). KA 2E P24, 2001,25 (4) « 413-415.

(13) fR4E, FRIRZR UM I, 45 . B2 RAE A 75 v 25 QR DU G Sy PR
TS AHUHE ], ) AR R 2454, 2007,27 (4) @ 21-24.

[14] PSR, 20 A . FAL R DL IR L o AR A P P AL R AT 4 Al
Bl B R BT RIFSE 1) ] i 5917, 2000,31(3) : 259 - 265.

(15] VP75 11 . ML DU BRI 1 B 72 (D 1t [k
JER2#,2006: 1-61.

[16] Jilisy T, SRR PR . 4% T AR Gl B bk D G 7K1y 52 )
[J]. /K725, 2001,25 (5) : 419-423.

(17] VL, SR, I, 55 | TR 5 2 AT 3 I35 Sy D
HAEAE (] FR K RR,2005,12 (3) : 345-347.

(18] LT, T2, ales, 25 . B AR T BRI X i (o 3 1 20
B bR EL LRI s 1] v KRR, 2004 11 (1):
37-40.

(191 PRI, B0, A7 i, 55 . R AL DL ik e ot 44k
ST S LR J7054 ) (7). /K= Rl42,2004,23 (18): 4-6.

(201 X TCIR, B 5, ARIGERH , 45 . TS S Bt S Ak Ui F
52 1] BREERI2E2441R,2002,22 (4) : 534-536.



61 U5 R4 : AL T AR = AU ML 3 b G i A P 5 520 867

Effects of pearl-nucleus-inserting operation on three immune factors in
Hyriopsis cumingii Lea

HE Xiu-juan, SHI Zhi-yi, LI Wen-juan

( Research Center of Biotechnology, Shanghai Ocean University, Shanghai 201306, China )

Abstract: To study the immunoregulation of Hyriopsis cumingii after pearl-nucleus-inserting operation in visceral
mass, the alpha-2 Macroglobulin (@,M ) gene and activities of acid phosphatase ( ACP) and superoxide dismutase
(SOD ) were researched by fluorescence Real-Time Q-PCR and determination of enzyme activity. One hundred
Hyriopsis cumingii were randomly divided into two groups ( 50 individuals/group ), each group including 5 replicated
(10 individuals/replicated ) . The Hyriopsis cumingii in one group ( test group ) were carried out by pearl-nucleus-
inserting operation in visceral mass, while the individuals in the other group were not operated ( control group ). The
hemolymphs were withdrawn to a,M mRNA levels and activities of ACP and SOD at the first, second, third, fifth, tenth
days after operation from both test group and control group, respectively. The results showed that the mRNA levels of
a,M were up-regulated significantly at the 3rd,5th days than that in other groups ( P<0.05 ). The activities of ACP from
both haemocytes and serum increased remarkably after operation compared with control group ( P<0.05 ). Similarly,
the activities of SOD from serum increased significantly by pearl-nucleus-inserting operation, and significant differences
were obtained in groups at the 3rd,5th,10th days compared with control group ( P<0.05). By contrast, the activities
of SOD from haemocytes were lower in test groups than those in control group ( P<0.05). These results indicated that
the immune activities were enhanced by pearl-nucleus-inserting operation in Hyriopsis cumingii. [Journal of Fishery
Sciences of China,2009,16 (6 ) : 859-867]

Key words: Hyriopsis cumingii Lea; pearl-nucleus-inserting operation; alpha-2 Macroglobulin; ACP; SOD
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