P R RS 4R (FARRE R ) 5 33 B4 10 ]
1344 ACTA UNIVERSITATIS MEDICINALIS NANJING (Natural Science) 2013 4F 10

KEBFME C5a EREZ FZRIZHEHIMEAREINRIZWERE 48
AN EY F RS

FRE R BRBE LR M 204

(PR ERF R E Y S R E R TN MR 21002952 VLOME T EBEA IR, VTN B 210029)

[ E] HH W His bZEA K FAMA C5a B H B R IZH AR pIRES2-EGFP-C5a A% R k2 A pET-21a-C5a, 53 HIM
SEHARANERIRE UL B CSa 8 FALELIE A HTHAE Y20 . J5i%: LA RT-PCR 53 AR SRAFAM A P 44 H R SRAMAR CSa 2RI 4>
K cDNA JFH, 727510 N SGiR 6 N 4R His b2 )5 , 10 A S R & (30 (M I EAZ KA FobL pIRES2-EGFP, HIJR Bk
GG HEK293 40, G IS R CSa 2 AR IA KT 5 DL B 33K UKL pIRES2-EGFP-CSa Jy3Lah , B R BURMA CSa 2
P v e Z A% TR B AR pET-21a, RAMEIN CSa 2 A RIFRIBIE I, Z 5 AT NiPBE A 624l CSa A, DL CSa Hli#h
A 20 0, X 240 A SRS 0 240 PR 3% 1 AR A G ; C S BIOR BRUE /NER R ARAT L (GMC) AR R BT [i] , RT-PCR 7 FE 7™ A= 1L-6 Al
TNF-a f/KF-, Z58R RT-PCR §" 84 1 T K BURMA CSa FEH; I EE T pIRES2-EGFP-C5a H2H bk, (RAM s TIFE gL A
HEK293 4l , F: A7 0 e T ml Wi & (5.5 B8R ) 2835, (H S Bl VA R BB A Y CSa B M RGR ; 3 BUINHHE T pET-
21a-CSa JFRE R BRI LEARINH TR BN A B T CSa B ARE . B HEAZENTa LS8 THF His bR&AY C5a A, IE
5% C5a REARIE MR AR AT IR AR K o 518 AUEAER T R BUAMAS CSa AL AL IR 24, BRI JFAZ 2R 2R T U 3 CSa
EARIEE, H CSa B AR AEYAGE,

[REIR]  AMAE CSa; BRI FUFRIE ; AL R IR s AW 205 1

[HESZES] R392.11 [ XEkFRERD] A [XEHE] 1007-4368(2013)10-1344-07
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Construction, identification, purification and biological activity of eukaryotic and prokaryotic
expression vector of rat complement C5a

Ji Mingde'?,Shan Kai', Pang Rongrong', Zhao Dan', Wang Yingwei'*

("Department of Microbiology and Immunology, NJMU ,Nanjing 210029 ;’Department of Medical Laboratory,
Jiangsu Province Hospital of Traditional Chinese Medicine ,Nanjing 210029, China)

[Abstract] Obijective:To construct eukaryotic expression vector pIRES2-EGFP-C5a, prokaryotic expression vector pET-21a-C5a
of rat complement C5a containing histidine tag,and observe its expression and biological activity in vitro. Methods:Total RNA
was isolated from rat liver cells, C5a gene was amplified by reverse transcriptional PCR and inserted into pIRES2-EGFP vector.
After lipofectamine-mediated transfection of HEK293 cells with pIRES2-EGFP plasmid,the expression of rat C5a protein was
determined by fluorescence microscope and Western blot. The prokaryotic expression vector of pET-21a-C5a was constructed , and
the expression of C5a protein was determined by Western blot. Rat C5a was purified by Ni** chelating affinity chromatography
column. The reactive oxidative species (ROS) generated from neutrophils which were stimulated by C5a was detected by flow
analyzer. The mRNA of IL-6 and TNF-o was detected after rat GMCs were stimulated by C5a for different time. Results; The rat
complement C5a gene was amplified by reverse transcriptional PCR successfully. The pIRES2-EGFP-C5a plasmid was successfully
constructed and tranfected into HEK293 cells. The expression of green fluorescent protein was seen under by fluorescence
microscopy ,but no C5a was detected. Meantime,the pET-21a-C5a plasmid was also constructed,and the expression of C5a could
be detected using Western blot. And the histidine tagged C5a protein was purified by Ni** chelating affinity chromatography
column. C5a can stimulate the nertrophils to generate ROS. Conclusion:The pIRES2-EGFP-C5a plasmid and pET-21a-CSa
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plasmid were successfully constructed,and the expression of C5a in prokaryotic expression vector pET-21a-C5a could be detected

and the product was biological active.

[Key words] C5a;plasmid construction ;eukaryotic expression ;prokaryotic experssion; biological activity

MRS C5 EADH 1676 MR, XS 43
TN 188 000, HAALEEN AT 9 ShL ik
B 32~34 X REUR C5a B 77 MR N
HH, & C5 FALBFIIR C5 1Y o BEREITIR , 2
RIRAIEE SONE AN AT B — 8 4, FF A3 A B
eI ECE R A AT Coa BRI A 4 1
FRILALE SHETT Ll C5a 5 C5a 24K (C5aR) 454,
P C5aR AN BIFE I,

C5a HAMRRABEE R IR, Al AR TAE
DR MR 2R e, H T i /87 AR S 1 | ST LA
A, EREERY CSa s ML L | R TR R 4 i B
AN B AR | AT X e A% 3l 1A, CSa
SRR A P P A 2 L 285 R , 5 i HG 7 £ S A )
HIRES] o C5a W A B IR IE T, anis
TIN50, C5a SAHNNCSa ZARZE & R W]
Z 525 e B AR | a2 kR A MR i
iE T TR 1S 18 B /INER B R Sl DKok A B AL A
JHEF 0% CSa SZAKRR T RIB TR PR RLAN | FETR
PERLANAE V&M RLAN A | A E W T i AT DR 4
Hh RIS T AN PP oTAnM | AR B4 |
N B A L LA B — BT i L B Rk
FLCHERS AR

NE R HE'E %R (mesangial proliferative
glomerulonephritis, MsPGN) J&— i /"5 1, 3 A\ fat
JE HL S e tHOC R B /R M, KB Thy-1 &
RIBE—FAINEIDIFEAZE MsPON HYSIPIAEAL , Thy-
1B R A HILTR S Y Thy-1 PLART 5 5 7k
ZIEIME (glomerular mesangial cell, GMC) FR T
Thy-1 LRSS, B E & W5 dk K 0s A MA
ME MRS e G AR, TR R BR T
P C5b-9 A WHN  ARREF=/ C3a,CSa 524 Fr
Bt AU RTINS CAESE KB GMC R
1E C5aR, KT, Thy-1 '8 2 400 J5 #MA C5a F5 %
ERERIBORIE, B AT AERE  ERIE— 2P
YT HATE AN AT B TR C5a LI, Ky
RETH B ALY A IR R CSa A, AU 431
AWy AR 5 I F Al R B C5a ZE T, [R) I XS H
FRO R YA R TIE

[Acta Univ Med Nanjing,2013,33(10):1344-1350]

1 HRETTE

1.1 A4
111 Bk smfade ks

KIAFFE DHSa(db 244 Al ) ; HEK293 4
ik (B2 E L ARLEE FE ) O o0 ) pIRES2-
EGFP FbL (IR AW RHY A PR A F]) \pET-21a
Fob (i AbEA YR A R A
.12 E&XHA

TRIzol (Invitrogen 23 7 , 35 [# ) ; ) 5% i 7] &
(Fermentas 23w, 3¢ [E ) ; ELAZ A Yol (R o 55
FH/3A]) s PyrobestTagDNA Polymerase (651434
/v F)) T4 DNA liganase & PR VIEE EcoR 1 i
BamH 1 (NEB 227, 5€ [ ) ; B IS Bk It
& (Axygen A ), L) ; 7N F-B-D-Hi A Citk i
K F B (IPTG, Sigma A A, 2 ) ; 524t His £ 50
FEHTIR (Origene A 1], 2 [H) s SEPT actin Z 53 EPTIK
(RS PR ) s NP B G R AZITAE (st 40
FEAH]) ;2,7 - ZREIOEER Z CWRBR (DCFH-DA,
Sigma 22w, L EH ) ; 514G B DNA JF5I0E i -1
YEIR N T8
1.1.3 a4

SD KER, VT, MEMEASBR /K 5 250~300 g(Fd
T ERIR RS L G ) o
12 F#k
12.1 Zmpissi

HEK293 40 fi7E & A 10% G4 1.7 . 100 U/ml
HRE % 100 mg/L #5511 DMEM @ik,
T 5% CO, We5ah 37°CHE 5+,
122 Mz
1.2.2.1 RT-PCR ¥ 3% C5a X H %A 55 2K

FIIH TRIzol M ERUHME 2 BUEL RNA, S s
A eDNA (TR &) . #R4E GenBank
FARGE ) C5a FE cDNA 3 PR e EHE SR |
Primer5.0 AT b RIES 19, 1 BiEs | b
BT EcoR 1 BEVINLEA 6 N ERIRES , 75 Tl
SI¥h Tt T BamH 1 BEYIN A5 H Invitrogen A\ F]
G al Y, LRSI .5 -CGGAATTCCGATGC
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ATCATCATCATCATCATGACCTGCAGCTCCTGC-3 ;
T 9.5 -CGGGATCCCGTTACCTTCCCAACAGC
ATGCCTTTG-3', SRJGFIH C5a FERRESE5 19, H
FEIE PCR AT 1 CSa JifiBIER cDNA 4K,
1.2.2.2 PCR = #p#y it
PCR 721 2.0% 35 e BE R EA TR, DI
250 bp ZEA7 1 H Y R BrBEIE , BRI it Ak i 7
&,
1223 pIRES2-EGFP-C5a A A% & ik B ARG M
P55 23 FOkL pIRES2-EGFP Y T R 14 Jim i IR
kAR BUR AR RHUTORL, PCR 745 pIRES2-EGFP
ki EcoR 1 BamH T $EA7 XY, [lleatifh, %
Bm AL KA DHS o, BURAL =158 A & 78
TRV, B 37T°CHAEIEE 16 h, BRECA TR,
37°CHEW 14 h R ERITY .
123 ks R R aRR
BEULET 1 d BEFh GG % BT HEK293 4 i, T
5% CO, WAET , 37°CHEFR2 24 h, 7E 60 mm 53310
HER 1 x 10° A2, 43555 Y% pIRES2-EGFP 25
# M1 pIRES2-EGFP-C5a JiTkL, 48 h J5 AR 4 i A
60 wl A5 8 BN 0 RIPA SR 244,
PSR
1.2.4 pET-21a-C5a R A% £ A HAKM E B R G LI
¥ & B 3L B Bk pIRES2-EGFP-CSa R
FHRUBELI] 04 7 7 W 5 Bt 28 DA% e IR Ak pET-21a,
¥ pET-21a 23 FUki [ pET-21a-C5a BRI AL KT
B DHS5a,37°CH575 24 14 h JG BN 3 AR R 32
WS R 1.5 h, A IPTG 51557 6 h, WUERE
W, A A 40 5 R A 240, 12 000 1/min 250
R .
1.2.5 Western blot #&m| A 4% & g 4% CSa & & &L
i 80 g B 14 18%SDS-PAGE BE4Y 55, 5%
AR WA A 3 h, TBST PEME 15 min(3 %K), AR
Pt His Bk (1:500),4°CaE 7%, TBST BEME /S HnA B
MR ALY B AR IC A SE P AR (1:5 000) i == T vF
#H 2 h,TBST kA 1T ECL (1,
1.2.6 4 His #R% C5a X @ 0L L BT
CSa ST MR RS , &I Ni2 R
JEHTAEAE UL kAT 2 b alifk, WLl
10 ml, & T 3 kD HUEE ,3 900 g &.0> 30 min, #R4H
IR | LKA B ERATEY) 1.5 ml, FEAT
Western blot 2£5E .
1.2.7  C5a 38 P P45 4w AL (PMN ) 3 5 F RO &84
mE

1.2.7.1 KA PMN #9405

Z: B8 Haslett 31", B SD KB, SEHEARIR , &
Tk BR P HRS HEE BB 1ML, 3R B 16 ml AT R TEEIN I , &
1 500 r/min /K F-E.0 5 min J57, BZY0M0 F i H
W2, H& 2% 864 10035 19 PBS 7 B b 'E & PMN
Y1t B, A e B 3 B0 B P RO 75%
60% Percoll W ANE 7 PMN AR (=F AR A
2:2:1), %K J5 LA 2 000 r/min 7K3FE5.0> 20 min, W% HL
60%5j 75%Percoll W FH = H PMN, FH% 2%k
A 1ML TF 9 PBS 780 RN Percoll fiok:, KB B4
FRAR WL AN 240, PEHIRTIR PBS 18 % 4 i vk B2
2 x 1064 /ml,
1.2.7.2 PMN A EHE(ROS) %]

B Percoll 23 BSJ i PMN 5294 10 wmol/L
DCFH-DA A, B T 37°C/KBHE hilbE 738 30 min,
1 200 r/min #.0> 5 min, 7% 13, AL HIE
i) C5a 500 pl FEAI, 37°C/KBHIET 5 min J5,
FHE ISR PMN 7 £ () ROS ([R5 B 45 A
X RS EAPEXTIR) . FHZS FIXTREAETE FSC R SSC — 4k
SRR PMN X35, FH Cell Quest 3RS
i PMN #3546 PMN {51L* = DCFH FH%: PMN
4AH/ A PMN 40H x 100% , 48 MEESIEE 1 x 10* 4>
YL, Cell Quest ZRAFAM TSGR (MFT)
1.2.8 C5a #3# X & GMC # % IL-6 #= TNF-a %
) &3k o #em)

FH C5a il GMC, HEBURIEE A [RIBF R B2 (0
30 min.1.2.4.8 h) B GMC it RNA, R¥FE
cDNA, #4li GenBank H1iE 1Y 1L-6 Fl TNF-o A
¢DNA J¥51 , i Primer 5.0 #1511 RS 14,
i Invitrogen 2 " & A ,IL-6 [ JiF 51 9 .5 -
CCAGTTGCCTTCTTGGGACTGATG-3"; F g5 4.5’
-ATTTTCTGACCACAGTGAGGAATG-3' ; TNF-o | }i%
3197.5 -ATGAGCACGGAAAGCATGATCCGA-3" ;
51 ¥ .5 -CCAAAGTAGACCTGCCCGGACTC-3'
RT-PCR W% TL-6 F1 TNF-ou 75 il 38 4 A ] s ] 15
mRNA F AR,

2 5 R

2.1 K& C5a 2 H cDNA &Koy g

Fi B AA R 5 05 e v i PCR S AR 2 1 B2 7 4%
1T PCR, W2 1R IR | 2% 3 N A B i FL Tk A B
A WLZy 250 bp IFERPE R B (8 1A)
2.2 pIRES2-EGFP-C5a A 4% & i& Ji #2 \pET-2la-
CSa JR Az A K AL M) i 8.
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& 4 ki pIRES2-EGFP-C5a 4 EcoR 1 H
BamH 1 XUEH 51552 5.3 kb F1 250 bp 8 2 1~4%
i (K 1B), &ad I %8 2 1IEHf ; 55 pET-21a-C5a JR
WK ORI T 1E 8, M 51 7E NCBI-Blast HEXT
g5 C5a i P8 —3,

2.3  Western blot #-M| CSa & & #9 &L

B 1Y) O 3R 38 UL pIRES2-EGFP-C5a %

A

M M2

500 bp

250 bp 250 bp

YL 3| HEK293 Ziffdr, 20 s T W s,
80% LA I A M A 4k (05 IR A% R IR BURL pET-
21a-C5a B4k KIHHF# DHSou, W3R8 19 ] Western
blot Kzl AT W, C5a 5 F136IK (] 2A) , ANk, HAZ R
KK C5a A (F 2B), WOIRE HHE T35 )2
Mréifb J5 , Western blot #4730 W, C5a 25 (¥
2C€),

B

5300 bp
2 000 bp

200 bp 250 bp

A:C5a FEH DNA 2K A4 PCR 7247, M J9DL2000 marker,M2 & C5a PCR /#); B: BAZFIL TR pIRES2-EGFP-C5a F LI & M & DL2000

marker, 1 A EcoR T BEHII =) ,2 J EcoR T 1 BamH 1 XUEHII =4,

B R R AR

Figure 1
A B

M 1 2 3 M 4
55000 W 55 000 W=
40000 W m— i, 40 000 -
35000 W 35 000 W
20 000 Wk 20 000
15000 W 15 000 ¥
10000 ¥ 10 000 WF

A: Western blot ] HEK293 4l i +h CSa 1Y%k, 1:

Construction of eukaryotic expression vector and prokaryotic expression vector

5 6 ¢ M 4

55 000
40 000 S

35 000 :
20 000 {

G5 15000 ?—CSa
10 000 |

L% FR K R pIRES2-EGFP-C5a;2: %5 # UKL pIRES2-EGFP ;3. HEK293 4fiffil ; B

Western blot #:il 5% Fik T [, 4 JFAZ 2 IR BkL pET-21a-CS5a; 5 : 25350kl pET-21a;6: DH-5a KGR HFEEUE [ ;C: Western blot K&l N2 4l

fLJE Y C5a A,

€l 2 Western blot Kl EAZ% JFAZEIAR CSa FEH

Figure 2

2.4  CS5a #i% PMN # F& A0 & 4
A A AT PMN P2 A TG R, 45
7, C5a JFZH PMN i 464 (39.6% ) B b & T B
XTHEZH (10.4%) (A 3), H. CSa HlidH fSE- 25 iEm
JEE (MFT) 5 B B AT A (& 4) , $27R CSa 3
PR PMN 772 A TE PR KT BAPEXT R4,
2.5 C5a #li# X R GMC )& F 1L-6 #= TNF-a )
Fik
H RT-PCR # C5a Hl3% GMC J& AS[m] Bt 1] Bt
(0,30 min.1.2 .4 .8 h)IL-6 1 TNF-o mRNA 19 F

Identification of C5a by Western blot

JEE SRR, SR IRALA L, C5a HIBGMC )5 4 h,
IL-6 F-FRE T 3, HAL Tl LIS B el %
CS5a JB4)5 30 min TNF-o mRNA fJE IR FTF,
TE 4 h kS0 LS RV (B5) , SOAR SE5G
SECSa M GMC J5 4 h 24 1L-6 F TNF-o 5 1
ARG 1] 557

RIS &

HAEEmREiisE T, IR R E
HZAY) B S SR, & B RA
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Figure 3 Scatter plots of the reactive oxidative species generated from neutrophils by flow cytometry
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Figure 4 Mean fluorescence intensity plots of the reactive oxidative species generated from neutrophils by flow cytometry

FYE, DMERE IR & A 0] BRI e A A 45
oy BB 55, S B KARINAE . — el i
N ER AR A B A A, BE LU AR 1 AR R A
W, HEERGFRBEAHEAERBRN
SERS 1 24 3t ol P DU A0 M s B RE AT 21 A 1
7= A, AR SO A AGE RGERKIN 2 H 1 &

F, e ] e S A B T HAN I ANE & 35 C5a
AR BRI I A PRI R Gk A 1 &
HNSTE B RGP RIL, R LR &R H
AFEFE, DU ATAR IS E 592 P FOE 00k
ARG BT B T RINEHEAA LA
Sy TR T ARG AR Sz 5)
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K5 RT-PCR il C5a i GMC % 1L-6 Fil TNF-o mR-
NA FEAZA
Figure 5 The expression of IL-6 1 TNF-« mRNA in rat GMCs
stimulated by C5a was detected by RT-PCR

YA L ZR GE AP RL B 5 5 B 2R ORI AT R R A S
ZVCHEL ) EA A FPRetE i ok ] e BE . AR SEE0
T ER R R pET-21a, 25 L, EREIEIR
KK C5a A,

C5a Fl C5aR Z [AIAH B/E FHA W25 G000,
SE— PN AL T NZ R N 3, B 5 CSa
1Y N i BB O S G 5 58 NS AL AU H 5
X3, G & FHBAZ AT CSa 1Y C SRah &5 4, v]
DA — RIS SR am, Wik, 55 gt
¥ 6 NALARARZEBTTHE N i, B 1k 6 A2 & vt
INGYF CSa BRFINE M= A T4, i 2R RUZ BT 9 77
HDEE CSa B lifb ok, BUBYEE, AMi12 s
W R HEFT SDS B FL UK 43 25 sl F 2 Bk g
J it R EATAEAR ARSI R Nt SR RE A T
AR RIAE T C5a HEYE A,

C5a Sk 4N R 10 Y CSa 245 &5, ]
TEAL R, 5 L A AR e T K
HHREHE— Tt oot BRE AR LR,
5 ROS BAERNIG, BREFIIL2EZ5 & A28k,
Az I ELA SRR =1, PR I e A I 52 1 4 )
PEICHRFE N 7E—ERERE [ ROS /K-S, DCFH-
DA HA SEREYE , R 25 ) 1 i<k 41 M S, 7 Jtd P o A
Gt , RBEIEIE A B DCFH , BAR B 7= ¢
i, BRI, AR S MPO BHPE R
fiil, HARY H,0, 4G RESAL DCFH 4 DCF, 7]
ER A 525 nm ALK B2k (585G, H DCF
TE R 5 i A ) KO 2R U IOC R | Dt
o8k B B (E A AR R 4 Y 2t A AR 7K SF- . DCFH 8
RN X 1,0, KA RN, 38 1] 4 22 A 1 4 )
A 0, - OH S4BT i DCF, Fl ik DCF 19586
88 35 1 AR 2 L PR T AR A ) AR S e, AR
SEHG IR K R CSa 25 A3 K UM A 143 15
AEI RN, PR TSt 2k in S 2O

SRR A, PR M ARG D S i B
MRk, TR MR TR, R IRAE TR AL
CSa BT, HPHkn i i 0 16 AL R R T, 4l
1Y CSa 8 HEA AW #E 1 . C5a BRAE S B ERE
Y e P AR A IR RE A R A ks ik, 7F
Je S ) S50 TR FRATTRE PR T P 4 Y
LT

EES4

[1] Wetsel RA,Lemons RS,Le Beau MM. Moleclar analysis
of human complement component CS5:localization of the
structure gene to chromosome 9[J]. Biochemistry, 1988,
27(5):1474-1482

[2] Monk PN,Scola AM,Madala P. Function,structure and
therapeutic potential of complement C5a receptors[J]. Br
J Pharmacol ,2007,152(4) :429-448

[3] Kohl J. Self,non-self,and danger:a complementary view
[J]. Adv Exp Med Binl,2006,586(1):71-94

[4] Boshra H,Peters R,Li J. Production of recombinant C5a
from rainbow trout (Oncorhynchus mykiss):role in
lercocyte chemotaxis and respiratort burst [J]. Fish
Shellfish Immunol 2004, 17(3) :293-303

[5] Guo RF,Ward PA. Role of C5a in inflammatory responses
[J]. Annu Rev Immunol,2005,23;821-852

[6] Flierl MA,Perl M, Rittirsch D. The role of C5a in the in-
nate immune response after experimental blunt chest
traumal J ]. Shock,2008,29(1):25-31

[7] Gressner OA,Koch A,Sanson E. High C5a levels are as-
sociated with increased mortality in sepsis patients-no
enhancing effect by actin-free Gce-globulin  [J]. Clin
Biochem,2008,41(12):974-980

[8] Pan H,Shen Z,Mukhopadhyay P. Anaphylatoxin C5a con-
tributes to the pathogenesis of cisplatin-induced nephrotox-
icity[J]. Am J Physiol Renal Physiol,2009,296(3):F496—
504

[9] Szeplaki G,Varga L,Fust G. Role of complement in the
pathomechanism of atherosclerotic vascular diseases [J].
Mol Immunol,2009,46(14):2784-2793

[10] Marigo I,Dolcetti L,Serafini P. Tumor-induced tolerance
and immune suppression by myeloid derived suppressor
cells[J]. Immunol Rev,2008,222.162-179

[11] Belladonna ML,Renauld JC,Bianchi R. IL-23 and IL-12
have overlapping, but distinct, effects on murine dentritic-
cells[J]. J Immunol,2002,168(11) ;5448-5464

[12] BJ5 , IMRJE , XIHi 5. EIAV gpd5 Fl HIVgp120 F:H
TEARIFRIE RGP RIBHCR L[], h RO RS
#2,2011,13(4):72-78

[13] Manthey HD, Woodruff TM, Taylor SM, et al. Complement



5% 33 &5 10 #1

4350 [ S PN 2013 4 10 A
component 5a (C5a) [J]. Int J Biochem Cell Biol, [15] Wardman P. Fluorescent and luminescent probes for mea-
2009,41(11):2114-2117 surement ofoxidative and nitrosative species in cells and

[14] Refer L,Frank MM, Hanner CH. A dimple method for pu- tissues; Progress, pitfalls, and prospects[ J]. Free Radic Biol
rification of C5a from citrated plasmal [J]. J Immunol Med,2007,43(7):995-1022
Methods, 1982,27,53(1):41-50 [WFsHEI] 2013-06-06

(AREMXZZHR(BARFR))TREE
L 78 B AR B AT 32

G PR ESHF LA HFALB(BER)G, L
$EMKT LFEADR BRI SR THRE EHGT S
R HRALBARELRFLEGLERAS G FFE ALF
Fh R A L HG I I NF 2 ALT EFRGHEEFRZ (BF
EMXFER(AAHZBR))RFIL AL AL RE /LR
FlR L% s HR PP L 20 A 4 FIHR G 2N L
14 A% (L 35 A 441 AP 47 kA sk R AR A 34 AP AR
sk R

S G GG G G G G W
e

X"+"+“+"+“+"+"+"+“+"+"+“+"+"+"+“+"+"+“+“+"+"+“+"+"+"+“+.,)‘



