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HMAHESY Ficolin-A HI/NEUSSARIENE U SE
e, AR RFE, FRE, BLY

(=) BB %9 R % #ME B4 Ficolin-A 110 KIEJE B (Plasmodium berghei) B YL B R, 7k
v BT 4 A TG JFR 25 T 2R T 8 19 MSP1,, JE[H |, M pGEX-KG-MSP1, ki . ¥ pGEX-KG-Ficolin-A JFi ki #l pGEX-
KG-MSP1, JFRL o I EE P 2 KR A B (E. coli) BL21, 1 mmol/L 5 R EFAC-B-D-FFLHF (IPTG) S FKik, &
JoE K B NI W &E K 4B AR A AL E A A, b e BR A R BA-R N R BE I B Uk (SDS-PAGE) R B ENE (Western
blotting) % & & A FRKEMWI . 40 H/NREEHLI SR 5 41, Ficolin-A % 1 411l MSP1,, & 41/ BRI 8T B 1 20 pg,
MSP1, % 1 +Ficolin-A & (141N RV ST 2 R 145 20 wg, PBS X HEALAT GST Xt & 41 /N BRAE R 45 7 8T PBS 200 pl
M GST 20 wg, A4/ 2 MGy 1k, L 4k, RIRGEIT 2 i, 25 41/ BRUIE I 0 S ek e A TR Jt de iy 41
A8 300 wl, 20 TSR IR 2, 4. 6, 8 M1 10 RE414 03 H/NR, B#bCRIG R, S REEE, 25
I EURY M LT AN, TR R A R RO R UG 5 20 KRGS AN RMAEIG BoR . AR O MFA R RN,
pGEX-KG-Ficolin-A #1 pGEX-KG-MSP1,, i #i #4 2 )% 2, SDS-PAGE #l Western blotting 25 % % W], Ficolin-A il & % 1
BIAR RT3 TR (M) 294 69 000, MSP1, Bli&EHZ M, 41 000, S5 BT, S Ems R En, BRkES
2.4, 6, 8F 10 K, MSPl, 2 H+Ficolin-A 2 [ 20 /N B A9 JE Ji B9 B S Mg AIG T 0h 4 41, BRIP4 10 K, B
W R (22.2+1.7) %, WEALT MSPl, E 4 [(33.422.7) %] . Ficolin-A FEHH [(36.2+3.1) %] . GST XJ l4H
[(43.8+4.8) %] H1 PBS X[ HR4L [(45.3£3.6) %], HEF¥ LG ¥ L (P>0.05), Y555 20 X, PBS X4l 8
HUNRIBET:, Ficolin-A B (AIfFIE/NRE R (3 H) 5 GST A4l (2 B) WE, ZRIEHEIT¥E L (P>0.05);
MSP1, % [ +Ficolin-A & FTALF I /N REE (6 M) BEHW T GST XA (P<0.05). ZEiE #MA ) Ficolin-A X
FAIG /)N LIRS J5 H %5 3 Ak SRR B I 106 MISP119 i FT 7T 42 i /0N LU o 5 H U5 ) A AE L 2
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Study on Ficolin-A against Infection of Plasmodium berghei
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[Abstract] Objective To evaluate the effect of Ficolin-A, a lectin complement against Plasmodium berghei in mice
model. Methods The M, 19 000 fragment of merozoite surface protein-1 of P. berghei (MSPl,y) was cloned and then
subcloned into the vector pGEX-KG. The recombinants of pGEX-KG-Ficolin-A and pGEX-KG-MSP1,, were transformed
into Escherichia coli BL21, and followed by expression of the protein induced by 1 mmol/LL IPTG. The fusion protein was
purified by affinity chromatography using Glutathione Sepharose 4B, and then identified by SDS-PAGE and Western-blot-
ting. Five mouse model groups were treated with PBS, GST, Ficolin-A, MSP1,, or Ficolin-A+MSP1,y, respectively. Each
group had eight mice. Mice in Ficolin-A or MSP1,, groups were injected with 20 wg Ficolin-A or MSP1,y protein each
time, respectively. Mice in Ficolin-A+MSP1l,y group were injected with 20 g Ficolin-A and 20 pg MSP1l, each time.
Mice in control groups were injected with 200 wl PBS or 20 g GST, respectively. All the mice received four immuniza-
tions at 2-week intervals. Two weeks after the last immunization, all the mice were inoculated with 300 wl Plasmodium
berghei-infected red blood cells. On day 2, 4, 6, 8, and 10 post-infection, blood samples were collected from three mice
of each group, and the Giemsa stained-blood films were microscopically examined. Density of malaria parasites was cal-

culated. The survival rate was evaluated on day 20 post-infection. Results The recombinant vectors of pGEX-KG-Ficol-
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in-A and pGEX-KG-MSP1,, were constructed. Purified fusion proteins, Ficolin-A-GST and MSP1,,-GST, were obtained.

Western blotting analysis indicated that the relative molecular mass of fusion proteins Ficolin-A-GST and MSP1,-GST was

about M, 69 000 and M, 41 000. Animal experiments showed that on day 10 after infection, the parasite density in Fi-
colin-A+MSP1 4 group [ (22.2+1.7)% ] was slightly lower than that of the groups MSP1, [(33.4+2.7)%], Ficolin-A [(36.2+
3.1)%], GST [(43.844.8)% ] and PBS[(45.3£3.6) %] , but the difference was not statistically significant (P>0.05). No

mouse survived in PBS group on day 20 after infection. There was no significant difference in number of survival mice

between Ficolin-A group (3 mice) and GST group (2 mice). Six mice survived in Ficolin-A+MSP1,, group, which was sig-

nificantly more than that of GST group (P<0.05). Conclusion Ficolin-A cannot significantly suppress parasite density.

However, Ficolin-A+MSP1,, can increase the survival rate of Plasmodium berghei-infected mice.
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1, RIRGIER G AR S — B 2%, ma
A POR A8 AR G Ficolin: 48 R AMA R
R EEREY R, SHERMEGEEER (man-
nan-binding lectin, MBL) ZXJ%&H 8 & 8L B 51 2 —
FEDLAR SR G v A BV 8 B R g N B3 /N B
N & BL T 2 Ficolin, B Ficolin-A Fl Ficolin-B, H:
) Ficolin-BE & E:6%, TMiFicolin-AFEAE T 1L P Ak
FERZEA B SMBLA LY, 2458 FRMEHT (MSPL)
e — RIS HUE S PR, HCREmM, 19 000
B (MSPly) 5245 F1RBL MM VIAE LT, Fi-
colin) LI i SMBLA ML Z AL, 1 T FicolinE IfiL ¥
AL, BEi T HIRE R iRGE R D A5
& 76 /IS BB G A ECIE JR U B A MSPL e
B, BT Ficolin-A7EPUIE IR HUB P I VE T
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1.1 ##

1.1 MR AER = 402 5~65 I HEMEBALB/C/N R
W A LA B B P il oy, A REIR AL (Plasmod-
ium berghei) NK65 [ 48 #H7 i H il 52 00 28 2
.12 @Hfmk KBRAW (E coli) DH5a,
BL21 # . Jit ki pGEX-KG Fl pGEX-KG-Ficolin-A Dk &
GSTHL LI ¥ o A= 52 36 % AR A

1.1.3  FZRK A Tag DNARAEE . T, DNAE % i
DA K 45 Fofr B il v 4 D i 341 3 H A< TaKaRa A A, i
[l ) & A ok B R & B R R R R A R
A A TR, B A A bR e 19 F Bt R 1eG
(HRP-IgG) H1 S FLBE R (DAB) XA &l [ K
WAEACEHE (dbat) ABRAR, 286 H IRINE b5

4B (Glutathione Sepharose 4B) A3 EGE/Z ™ i,
HoA 0] 24k B 7 o A

12 Fi#k

1.2.1  MSPI,o3t F t 58 £ FapGEX-KG-MSP1 o it 4 ty 4
B ORBUE R AL, AR 3 PR R L 3 R
FF 31 (5023-5319, GenBank % 5% 5 AF187232), il
F1#P1:. CGGGATCCATGCTTAATATGGAT, P2: CG-
GAATTCTTATGCATTAGGGGT ( F %l 4k 4 BamH 1 Fi
EcoR 1 WYL A5 ) . MSP1 o3t K 7 51 Fll pGEX-KG J5t i
LWV G R, AL EDHS«, Phik b, $RBUR
KLY .

1.2.2  Ficolin-A fr MSP1,,# & % & By £ & K pGEX-
KG-Ficoli-A } pGEX-KG-MSP1,, 5% ft £ E. coli BI21,
25 AR pGEX-KG Ry X B . B 7% T LB (%50 pg/ml
Amp) RiFEIEH37 °C 160 v/minks 5530, B3 mlTH
WHA200 ml LB (550 wg/ml Amp) K;i3:Hh37 <C
160 t/min#%3 h, ZREBEBCE (Awfd) 290.68F, i
A1 mmol/L5E N LG AC-B-D-LFURE T (IPTG) #4k2kbs
Fe4 h, PEATH P BCRE . K BEE S R RO A Glu-
tathione Sepharose 4B#T, R4 Ui W] 5 i 7n 2P B 4lifk
22 0h 50 mmol/L. Tris-HCI (pH 8.0) M, +—
ot LB R BN - SR N IR G BE IS HL UK (SDS-PAGE) 43 #7 .
1.2.3  Western blotting % 17 % % @ & % A GST-Ficolin-
AFIGST-MSP1 ot & & & 2 SDS-PAGE#E K ALK )i
BEARESEPVDFE L, 80V 4 Cidw, 5%Milk
Wi#y37 CH M1 hiF, MA—HRILGSTIMTE (1:
200), 37 CWFAE 1.5 hiG, A ZHLFES R HRP-IgG
(1:2000), 37 CHWFE 1 h, 1xTris-HCIZE Wil 3 %2
W, BERS min, DABR (A Y%5E

124 MRAEEHEAFE & FERN K40 HBALB/c
/N BB BL 43 B Ficolin-A 28 1 41 . MSP1, & H 41 |
MSP1 425 [ +Ficolin-A % [ 41 . GST X} BE £ F1 PBS X HE
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HASH, BHSH/NE . R R # Ik BT 5
Ficolin-A # 1 2 F1 MSP1,, 45 11 20 /N BRUBE 3T 5 2
20 wg, MSPl,, % 1 +Ficolin-A 2 1 4/ R A K i
52 FE A4 20 wg, PBS X HRALFN GST Xt A £H /N il
B Sy BITE S PBS 200 pl 1 GST 20 g, 4541/
B2 G 1k, g 4 k. RG22, 4%
/)N BRI I T S R U 9 i HUA 2L A 300 ol SR fS
%52, 4,6, 8FII0K, FAKBBH/AR, RBifflkk
M, WHER KRG, BMEE PR agmm,
TR R, B E=1/(1+U) x100% , H
HT 1SRRI 1 2T MR, UH ] — B v R
TG LLAN AL, Bk IR A WSO L ET

125 ARFFEHFANE  ELWES A/ RAFEE
B, FRYYE R G 20K, Gt Ar /D BECR
1.3 %t Fo# BIEM (xxs) £, RASPSS
13.08 AT ge it o0 i, KSR 7K P Ha=0.05,

2 & R

21 FTaRmEHHERET  pCEX-KG-MSP1 /i i
YIS E , R K/NA300 bp iy 5547, 5 F KN
A, TR pGEX-KG-Ficoli-A 2 [ V] J5 3545 K /N 24
1000 bpfy A Bt, SHUHEER—30, KR4 B
SR e, 2 S IE S5 H 4 R pGEX-KG-MSP1 o il
pGEX-KG-Ficolin-A# g i) (El1),

bp M 1 2 3 4 5 6 7 8 9 10

5000 “-—U‘w\duuw

1000

500
200

M: DNAFREY; 1~6: JFikipGEX-KG-MSP1 o BUA ] Ha 3k 25 5 7~
10 JFBipGEX-KG-Ficolin-A XU J] B vk 45

M: DNA marker; 1-6: pGEX-KG-MSP1,y digested by BamH I and EcoR [ ;
7-10: pGEX-KG-Ficolin-A digested by BamH [ and EcoR 1.

E1 ZEARAPpGEX-KG-MSP1,#1pGEX-KG-Ficolin-A# % &
Fig.1 Identification of the combinant vectors
pGEX-KG-MSP1,, and pGEX-KG-Ficolin-A

22 @A EAREAERZ  SDS-PAGEFI Western
blottingZ R 7, TEAXT4r F I (M,) H69 0004k
141 000%H —HR &, SFicolin-A-GST FIMSP1 6
GST fil& 8 B R /N—30 (K12) .

23 RRFESN BYE S AN R ER KR 1A
TR R, SRR, BRREH 2, 4.6, 8

A 10 K, MSP1y 2 1 +Ficolin-A & 141/ A JE i
BB AR F oA 4 4, BREYPJFEH10K, MSP1,
HE F +Ficolin-A % 4 /D SRAVE R % T (22.2+
1.7) %, BEARTMSPl o4 [(3342.7) %] . Fi-
colin-AE 141 [(362+3.1) % . GSTX R4 [(43.8+
4.8) %] FIPBSXI R [(45.3+3.6) %], HzES¥ T

Gt EE X (P>0.05) (K3),
M, M 1 2 M,
- -
86000 =
-— 86 000
B
34000 W n 34000
A

A SDS-PAGE/r#r; B: Western blotting %8 %

M. EOPREY; 1. 4ifbiIMSP119-GSTRE & 15 2. 41k Ficolin-

A-GSTRE G HH .

A: SDS-PAGE analysis; B: Western blotting analysis,

M: Protein marker; 1: Purified MSP119-GST protein; 2: Purified

Ficolin-A-GST protein.

E2 Fi& E BFicolin-A-GST (A) FAMSP1,-GSTHIRIZFNLEE (B)
Fig.2 Identification of fusion protein Ficolin-A-GST and
MSP1,,-GST by SDS-PAGE (A) and Western blotting (B)
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Fig.3 Detection of parasite density in infected mice

24 DRAFHL PRBYAARIERER20 45,
PBSXJ BEZH8 /NI PE T, GSTXHE4L | Ficolin-AZg
F4H . MSP1,,2E F1 21 Ml Ficolin-A 2 F1+MSP1 w8 [ 41 77
TE/NEBRBCE W o2, 3. 4F16 K, Ficolin-AZE 477
/N RBCE S GSTXH BRI L, 2R TR iT#E X
(P>0.05); Ficolin-AZE FH+MSP1 85 FH 40 A7 /) R
W T GSTXEL (P<0.05)  (KEl4),
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Fig. 4 Survival of Plasmodium berghei-infected mice
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b ER . ARTFREE R KW, Ficolin-A Bl (i F B
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Ficolin-A LRI ML AT g /2 Hi T Ficolingy+ 4 AJ
AU 2 R, PR AT BB O D R i) R e
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