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[(WE] HM W@ —FEAPRAPESEIR RS E A P O ge v b e, Jitk RS EEH
PR PLREFEE -5 (staphylococcal superantigen-like protein-5, SSLS5) 5 BHuEE ML ik (tick anticoagulant peptide, TAP) g
A, N 2Bk NCTC8325 Tk wifE SSLS #:[H 5 28 DNA FHFAR K- 4tid pelB fij 5751 (SSL5 Fl TAP ()5 K F 24
I T T IRAZFRIBHAA pHOG21 oy, LY T I AT BL21 vhyy 4385k, 45 Rl 5 85 11 SSLS-TAP & TAP-SSLS >R F i =040
PELASCRGHI Fil - B 2 A5 SSLS — 4, BT SPRL AR i 3R 100 P-4 200 AR P 14R-1 (P-selectin glycoprotein ligand-1, PSGL-1) %%
A BN 5 SR FH R IR A ARSI I il B 6T TR AR BRI S F X (factor Xa, FXa) {&PEAGINHITE . 854  TAP-SSLS fi
BT SSL5 5 PSGL-1 454G etk , JF G410 TAP-SSLS AT 4] FXa 193G PE (P <0.01) 455K 39. 5% , 4518 b
AR TAP-SSL5 & —FiLL PSGL-1 Sy ] (8 BT 4 FLERGE ST
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Construction of a novel fusion protein TAP-SSLS and evaluation of its function as

anti-inflammatory and anticoagulant protein in vitro

Qu Xiaolong', Hu Houyuan', Li Min’, Huang Dexing’, Liang Hua' ('Department of Cardiology, Southwest Hospital,
?Department of Psychology, College of Nursing, Third Military Medical University, Chongqing, 400038, China; *BakerIDI Heart & Diabetes
Institute, Melbourne 8008, Australia)

[Abstract ] Objective To construct a double-effect fusion protein functioning as an anti-inflammatory
and anticoagulant, which can inhibit the inflammatory response and thrombosis simultaneously in atherosclerosis
lesions. Methods  Firstly, staphylococcal superantigen-like protein-5 (SSLS5) gene sequence was cloned by
PCR from Staphylococcus aureus ( strain NCTC8325). Secondly, N-terminal pelB leading sequence, SSL5 gene
sequence, tick anticoagulant peptide ( TAP) gene sequence, with C-terminal both c¢-Myc and His6 tags were
cloned into the pHOG21 expression vector using recombined DNA technique, and the obtained recombinant
were further transformed into E. coli BL21(DE3) cells to express the fusion protein TAP-SSL5. Flow cytometry
was used to investigate whether the fusion protein could bind with P-selectin glycoprotein ligand-1 ( PSGL-1) on
monocytes as SSL5. Finally, the inhibitory effect of TAP-SSLS on factor Xa (FXa) activity were detected by
chromogenic substrate assay in vitro. Results TAP-SSL5 fusion protein binded to PSGL-1 on HL60 mono-
cytes, and inhibited the FXa activity in vitro as well, with an inhibitory rate of 39.5% (P <0.01). Conclu-
sion The fusion protein TAP-SSLS is a novel molecule targeting PSGL-1, which has an double-effects of anti-
inflammation and anticoagulation.
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P- i BEEMEE MR 1 ( P-selectin glycoprotein lig-
and 1,PSGL-1) J& 3Rk T FH AL R WG 0+, 5 P-
VR R A = R AE R e S E- R Lk
R4iG . PSCL-1 HikER 40 T4 & I 4 F 40 i 1
LA PR R A R BTy, 0 T2 A0 3 A A 2 BT i
BN 6 E A AR B A SR A B AR,
e, PSGL- 2 H LR MM EEHT . A u @Ak
B PR AL S (-5 (staphylococcal superantigen like pro-
tein-5,SSL5 ) & H [ & I i R BEAE ) PSGL-1 1)1 il
Mo ABFFEEIL,SSLS Al 5 PSGL-1 R 456, a4
PEFEPL PSGL-1 5 £ 28 09 A BAE I, Sl 3540 i (1 48
MU ZE R, [ AN BAT FRife P e nd e e R G AEFE =
PEBGEVE

BEIL A ¥ Xa (factor Xa, FXa) J&&E il & H e
RS OGP Y 22— WL EE I K (tick
anticoagulant peptide , TAP) J2 M\ T [ 4li Z¢ 18 ( ornithodo-
ros moubata ) W HH 43 25 19 FXa SEBGM I o AHE
FUiE IR E AR TAP 5 SSLS JEAT Rl , 2
BAPR BB E D G 8 A, IR D e T
WL R

1 #MRExH*

1.1 ##

LL1 ZHE ANk & (R A BRI NCTC8325 Ak i IR
KHIE Monash K 2= A Y =58 2 Howden [+ , HE% 57
R FAG 38 H R ( BHI broth, fy B8 /R AT Alfred BEBEFRAL) /K
ZAKRGFFE BL21(DE3) @ik B At 5t RAR A AR R
7il. pHOG21/TAP [Foki th BakerIDI L [k 8% B 56 B 5 7 i 4%
5 E AP0 Peter HAZHEMY

112 #iffidk ARk il 40 i ik HL-60 4 il iy 55 =
TR F TR EI S P IE

113 F2H Vent,® DNA &4 H 3 E New Eng-
land Biolabs 2\ %], Neo 1 F11 Not 1T WY~ TaKaRa ( &) 2 &)
=, T, DNA 7 B2 0l 25 1 2l 4k o 0 B 28 & S5 2 0T IR 4
(Ni-NTA Agarose) HZE[H Invitrogen 23 &) 7= i, FXa & H & %
#) S2765 Jy7% [E Hyphen BioMed 23] 7= 0 , 2 {6,556 Alexa Fluor
488 FRIC L Penta - His HLiA& N8 E Qiagen /3 ] ™ it , PE 45
EBYPT PSGL-1 Bidy KPL-1 535 [E BD Biosciences Pharmingen
EE

1.2 7%

12,1 F4] SSLS BERIMZRIY MR 00 4 1 €05 A0 R
7 NCTC8325 B5.0> (2 800 r/min ) KAHTTHE , 5K -] DNeasy® DNA
PRGN S I PR IR AL I 40 DNA, _LIiF5 %R 5'-GTTC-
CATGGCTAGTGAACATAAAGCAAAATATGAA-3' ( CCATGG “H
Neo 1 WEIREEAL 25) 5 TUES1# R 5'-GTTGCGGCCGCTCTAAT-
GTTGGCTTCTATTTTTTC-3" ( GCGGCCGC & Not T N Y] Wil fii
), LA Vent,® DNA RAEH 1S, PCR N 55F:95 C HiAs
P2 min;95 CAEPE 30 5,55 CiE K 20 5,72 CIEAf 60 5,35 4
ARG 72 °C mZAEAf 5 min,

1.2.2  TAP 5 SSLS il &2 1 R IK B 0 1 2 Sef SSLs
I TAP 3L (K 1 pHOG21/TAP JEoR:) [y PCR 74543 3ILL Not 1
Neo 1 BEY], SR8 J5 ¥ BEDI 74 S pelB (1) DNA XUEE ¥ 511 73 204 A
pHOG21 JFiki (& C-MYC Fl Hisy-tags 2544, LM T I ERIB G
2l S5 ) (WIS BLRG VI i 22 18] o Bl e e B2 S K A
I DHSo WA, # R T H E N FHED LB-BRE R A&,
K PCR HE AR X B0 A T ¥ AT 0 28, ZE B T fR i 2
DNA J& , #E47 Fkr DNA $=BCRaifb 35 . K1 e & &N
TAP-SSL5 Rk AR 25467~ B

Neo | jeo-1 ot |
'—:— [2’_] : Vba 1
SR
; 3
| '-I
o 1
E .
= pHOG21-TAP-SSL5 3 760 bp 5
3

- ____.-'"
— — -
B — ]{\\“’ 1 —_— —--'-
I. &

RAMP. &3¢ HEZHMI R ; ColEl 4y (coli origin of plasmid replica-
tion) : K B AF # &%) F ; (1 IR (intergenic region of phage f1) ; 22 3k 7%
B R IE B 1) [ X 5 pelB:pel B 43 5 bk 49 % A5 5 51 5 TAP ; 3 470 35 ofn ik
9 2% 7 J7- 3] ; Linker : 3% 45 Bk 89 %5 75 - 31 s SSLS . &% & %) ) SR A A
RIRHEG-5 0 %5 5] C-MYC-Hisg : C-MYC 47 & F 20 5 B8 4%
584 2 A5 )3 5)
E1 ##F pHOG21 RiERMF AR EE R TAP-SSL5
H&HREE

1.2.3 mgEAMRLASE  PRREMNEEEE TS5 ml &
A 100 U/ml R EHFHERM LB B3 20 K RS
D(600) 7 0.8 B}, FRBE P IMA IPTG (LMK 1 mmol/L),
37 CiFEFRE 4 h WERWE.OJF 3% 5 ml/g 40E 19 i+
P TTIE I 8 mol/L FR 3 A 725 14 2% i A ( Tris- 1% 2% e
¥ ,10 mmol/L Tris base, 100 mmol/L NaH, PO, ,0.5 mol/L NaCl,
pH =8.0) FELH , BB 30 s (5251 40% ~50% ), L)
12 000 r/min F 4 °C &.0> 20 min, WA HWE AW LIE R
SRJG LA Ni®*-NTA JZMrAE b AT alifl , 35 182 Mk i B 584,
pH (ST HIM 6.3 F15.9 AR SR MR e 5 Ve AR SRS &
EAHL, L pHAER 4.5 M BMZ MRV HWEN, BTk
BB Tris-BERR 2% vhI P IR 25U B, X e it o i B 1) 2 1 gk
TN, 555 LAWERR 6. 22 i (PBS) & T, il 8 1 S
1.2.4 TAP-SSL5 gl H % Walifb =ik =9, M
5% WIHAR I 12 % 1153 B IS0 A~ doe i 18 4 - 208 7 s Pk I
HEIEHLIK (SDS-PAGE ) , R L UK S8 ¥ )5, ¥ IR VI I, — 2 #6475
O I RS 5 3 — 2L BN TR — 5 £ s (PVDF ) i, R A
S SN ABIAR i S840 P (HRP) FRic i 50 2H 20 B b 45 B 5
BEdoiR, B 37 CHFE 1 h, PRl W60, E 1T % B 1 D 3l
(Western blot) 4341 .
1.2.5 HL-60 4ijfids s HL-60 401 A& 10% /NF LTS 1Y
RPMI1640 5323557 78 37 °C 5% CO, [H IR 5 3256 N 1 37 91
AR
1.2.6 TAP-SSLS flvs 25 1 5 PSGL-1 Ff 545 & 7 T I BF5Y
TAP-SSL5 fill & 85 11 5 Bz 240 M 25 4 e 1 i 5T« B HL-60
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YA, A TAP-SSLS @il 25 11 (A 10 pg/ml) B2 F, -0
A Alexa Fluor 488 Hric (HT2H 2 MaAn 2 5 vw b 44, W] i )
RIGUABA M X B, DL 24 A (FACS) 6 3 2¢ 6 ik B, 43 #F
TAP-SSL5 @& M 5 AN I 45 5 1B . If L SSLS-TAP
A AT HE

TAP-SSL5 Fl &% 145 KPL-1 Y354 P4 & 528 B HL-60
ZAAE, A TAP-SSL5 @il 5 28 1 (M BE 10 pe/ml) B2 E, BRI,
A PE #3I2H$T CD162(CD162 Bl PSGL-1) 5L BEHLIA , 17
H , [R5 [R] 26 i 44 B ok Xof L5 DL FAGS A6 %€ 60 %, 43 B
TAP-SSL5 fil & 8 H AIHT CD162 B i BEHTAAR S5 B A2 200 it 32 T 114
PSGL-1 SE 455 I 1H I

G REILYLIE A I TAP-SSLS @il & 5 115 PSGL-1 45 & 1E
I FE A B4R ZLAE W (0. 1 mol/L PBS, % 150 mmol/L NaCl
1% Triton X-100.50 mmol/L Tris-HCl, pH =7.4) #in A HL60
YA, PRI AR LB 159 ( Roche 235] ), #2410 mmol/L (1)
FEALEN (NaF) 4 1 mmol/L (I IE#LER4 ( Nay VO, ) Rk
10 mmol/ L fRFERERREN ( NaP, O, ) , M B % 10 s,13 000 r/min
B0 10 min, Y 3, BIAS HL60 41 it 24 4% i ; Bt HL60 41 g
ZUFEW,IMAS5 wg TAP-SSLS GG E H LRI E , A 3 pg
Pt CD162 M TEREDUIRSEA T S B IR UL e, Hl AR B E 5, R )5
JIA 30 pl TIEHEER-FE 11 G (Amersham A H]) , FIRE 4 CHiF
B L, B0 K Ll AN —&HF 5 wg TAP-SSLS @& & A A
3 pg Bt CD162 Mg EHRAAE H, TIRE 4 CHF 2 h /5,
JIA 30 wl BEMEER-BEE G, THRE 4 CME % LUE B EE
WEER- T E A Y, B0, 3 LI, BIs B ER- o 28 & A 90 F 4N
SURIVES 5 WK, FEIA 40 pl SDS-PAGE [ BEZE sl , T
95 C I 10 min, B5.0>,12 000 r/min ZUTTE (RASHERE) , B -
B (RIEEEY) MR AR 5 [ E 15 [ BT A B 1 % R (LA
/IR IgG, BT CD162 BRI ) s BU L FRAE 1T Western
blot 43¥7 5
1.2.7 TAP-SSL5 ¥ FXa 7 ¥4 ) i (14 46 0 K
YIRS % TAP-SSLS @l 725 15X TAP JH PBS i il sk i 14
A 200 nmol/L 1§ 400 nmol/L A¥ I , Fo-43- 5N & 96 LAk H , &
FL 175 b, BEE A 0. 1% B9 A IMLTE 12 10 wl F1 10 nmol/L
FXa 10 pl, B =B TIREIF 10 min, 0 A 8 AKY
S2765 15 pl, B FADEME 15 min, 55 A 0.1 mol/L i
BRERVTE 50 wl 21k 1%, T 4 405 nm 4b I 52 O 25 B
D(405) ; [l i3 FF 1 %+ I8 (LA PBS #:% TAP-SSLS il & 2 11 8§,
TAP) FHBHE: 8 (L4 PBS #:4% TAP-SSL5 il 4% 11 3% TAP, [
BRI FXa) ;3155 TAP-SSLS gt 7 (4 X TAP Xt FXa {6 1)
k%, LT S I, iR a E 1L,
1.3 %itsEoh

BIELL x x5 Fom, FXa 36k 19 4110 L3R F GraphPad
Prism 5.0 i8-8 4 1 50 R 305 2290 #

2 HR

2.1 TAP-SSL5 @k&-&awyhx

SDS-PAGE H1, 3k il Western blot [ 4% 58 i 7, TAP-SSLS Fil
AR AR > TR 33.7 x 107,
2.2 TAP-SSL5 @&-%& &5 PSGL-1 494 &4 7
2.2.1 TAP-SSLS @& H SHRZAMpEALE S M40
LSRN 25 5 0] LU, TAP-SSLS fil & 26 11 5 20 4% 40 i LA

BORA) 453 BE 1o [RII, TAP-SSLS i3 8 11 Al 5 4+ 4 41 1f]
KPL-1 (Hi CD162) Hiygfdifhk 5 HL6O 44 & . ULIE 2.3,
100 A

80
60

40 k

20

01 0 10! 10% 10° 10*

FL1-H
A, Bl A KPR Big . TAP-SSLS 8%4-% & (10 pg/ml)
B2 F&EA TAP-SSL5 5 HL60 408045 & i i = 40 B U il

100
80
60

40

20

o1 10! 107 10° 10*
FL2-H
A RIALGAR AT RE Bk, e N4ORE 10 pg/ml 89 TAP-
SSLS k&% @ % 3 &, KPL-1 55 HL60 4m e ¢y 2 & % 2| #74); C
4. KPL-1 5 HL60 Zm ffLég & 415 oL
E 3 KPL-1 5 HL60 40845 & BYif =X 4 B {4

2.2.2 TAP-SSL5 Bl & E M5 PSGL-1 % s Lyt AR
LT yER I — 20 3R B, TAP-SSLS gl & 2 FBEfs 5 PSGL-1 %
S, WK 4,

TAP-SSL5 +
HL60 -

CD162 —
G—

o+
+ 1+ ++
0+
o+t

i- «~—TAP-SSL5
wmT A

l <—CD162

Il
A HRP #rit @94t His Htktam 4 R ; B: B —iKkBE L4t CD162 #
T 2 R

E4 TAP-SSL5 g5 EHE CD162 5 EAMN BB ETEN T

2.3 TAP-SSL5 k&% G w9t FXa Fik

TR A1 5286 R, TAP-SSLS fift & 2 11 Al TAP ¥ R % 41 i
FXa 75 (P <0.01) ,{H TAP-SSL5 42 (13 FXa 1% M
HVE RS 55 T TAP, I 564351 39.5% M1 51.0%

3 g

L5 N B A A W s s sz b Je , R A
K21 L4 T (40 E-selectin, P-selectin , ICAM-1 |
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VCAM-1 F1 vWF 25 ) 35 , i AR 4 M | v Mok 40 i LA
K/ NRTESZ 40N B B 2R TR 3l BB AR 42, S 3l
T RE (W) JRE TN 5 53— 77 THT , 304493 149 A B2 4 ] Rl o
HAH T (tissue factor, TF) A& & ( throm-
bomodulin, TM) 58I £ 55" . Bestebroer 2%
BB 5T & B, SSLS AN{H AT 55 67 240 i 2R T Y PSGL-1 25
A A R 2 R SRS 1 PN 20 3R T ) 2R R, iR T
5 G EAMEBRZ LS &, W 1L-8 (CXCL8) ,C3a FI
CSa 2%} AN ABGEE

AWFFER I SSLS 5 Z k2L FXa )i 5] TAP 44
#ELE RN, DENZRE R AR A& HYi6E,
i HIEH AT 5 PSGL-1 454 1M 41 i 4 4 i 76 P Bz ZR 1f
FHBH B VE T, IR ) EL4S TAP %% FXa 1M, FoAi148
BT EE % [ TAP-SSLS i SSL5-TAP, gt — 4158 &
L, SSLS-TAP Byl A 7=k £ 1 SSLS Jir HA 1y 5 k4
IS5 BREYE ;s TRl 85 1 TAP-SSLS HA7 5 PSGL-1 45
AIBETT . 4T SSI5 1) C-oR w4 iy 382 H 55 PSGL-1
HAGE S IRAL AT LIAK , LA SSLS-TAP (il f3 &
HREE T AT BE RS0 T SSLS C- A e fy e & 1T
5 PSGL-1 254 Yifig. TAP J& i 60 2 FL 1R 2 ALY
KIRZIKR, BAAE R -G B HTEER T iR, Hofl
HIGRERIEIE R MEH . Hagemeyer 25 SR F LN F 41
HOR ¥ TAP 54E T LR 48 9 1Y SR DR scFvS9D8
SAEFF I MUESE A Tb/Ma (GP I b/ MM a) ()8t
Pk ScFvanti-LIBS #4) & i il 5 25 11, BEOSAR s Hit & 45
DA DA 0 o) LRS00, L IT AN B HS it B[] Ak
ANCEHEI S M XU . ASBF5E 3R I, Rl 85 1 TAP-SSLS
ARSI BAT ] FXa W3S HAEH (P <0.01) , # il 5
4 39.5% AHILHNG] FXa {5 RE )RS 55 T 40 TAP
AN (51.0% ) .

PSGL-1 1E8 P-/E-/L-BE R B, ) IZHAET
PARZANARL | i MR A M R L A M 2R HT, B T A A
MAME S 5 S (2 BE A AR AL s iR L
B AL | 40 R T I AT R R & P-/E-/ Lk BE R,
EATE S KA PSCL-1 255 )5, Al 75 5 LR JF HOs
FARZ A AT PR R 28 MY 3R T B G B 4 Mac-l
(ayB,) , Mac-1 A 5 Py Rz 3R T i) 248 i 18] 5 B 2 -1
(intercellular adhesion molecule-1, ICAM-1) D) f 4 g
AL ER 145 G, (A A0 | PR A i A 32 0 P B
SEFEM RN SR B 5 3 4b, P-/E-/L-k 5 5 5 PSGL-1 45 &
Ji , 30 AT R EAAZ AN I 5 e PR R A R A A SR
T4 42 BE P f80KE ( procoagulant microparticles, PMP)
PRI, 1 4R I/ INB 5 P R 240 L 2 D 7 A A e 3
T JRAE S IS R I 2R 4 G =2 ) A R AR
filif 26 11 TAP-SSLS #4538 :f 55 PSGL-1 454, 1 [ B 417
il 2 SE AL I L FE . LT SSLS W] 5 PSGL-1 FRSFPE4h
&, Al TAP-SSLS Wt HAT T L)L PSGL-1 Ky i [n]
PP R BUEER M, HAE R A M P (9 [R5

W] F1 240 0 F) IE 62 BRI RE , DIE A4 [R] if -t A 2 R D i
JEE B2 BUBE M-S U I AE o

AWETERI LT, AT 3 X 407 vk R 2
(A& 3 1 TAP-SSLS {45 T SSL5 1 TAP (14 FH )
AE, 2 — M A DUR FPLEES LR RO 1, A B 3
PR AR A B L A R 1) B TR 4R BB (iR A

SE Lk

[1] Schwarz M, Meade G, Stoll P, et al. Conformation-specific blockade
of the integrin GPIIb/Illa; a novel antiplatelet strategy that selectively
targets activated platelets[ J]. Circ Res, 2006, 99(1) ; 25 -33.

[2

[

Strukova S. Blood coagulation-dependent inflammation. Coagulation-
dependent inflammation and inflammation-dependent thrombosis [ J ].
Front Biosc, 2006, 11 59 —80.

[3] Constantin G. PSGL-1 as a novel therapeutic target[ J]. Drug News
Perspect, 2004, 17(9) : 579 -586.

[4] Bestebroer J, Poppelier M J, Ulfman L H, et al. Staphylococcal supe-
rantigen-like 5 binds PSGL-1 and inhibits P-selectin-mediated neutro-
phil rolling[ J]. Blood, 2007, 109(7) : 2936 —2943.

[5] Jordan S P, Waxman L, Smith D E, et al. Tick anticoagulant peptide
kinetic analysis of the recombinant inhibitor with blood coagulation fac-
tor Xa[ J]. Biochemistry, 1990, 29(50) ; 11095 —11100.

[6] Hansson G K, Libby P. The immune response in atherosclerosis: a
double-edged sword[ J]. Nat Rev Immunol, 2006, 6(7) : 508 —519.

[7] Bestebroer J, van-Kessel K P, Azouagh H, et al. Staphylococcal SSL5
inhibits leukocyte activation by chemokines and anaphylatoxins [ J ].
Blood, 2009, 113(2) . 328 -337.

[8] Baker H M, Basu I, Chung M C, et al. Crystal structures of the staph-
ylococcal toxin SSLS in complex with sialyl Lewis X reveal a conserved
binding site that shares common features with viral and bacterial sialic
acid binding proteins[ J]. J Mol Biol, 2007, 374(5) ; 1298 —1308.

[9] Hagemeyer C E, Tomic I, Jaminet P, et al. Fibrin-targeted direct fac-
tor Xa inhibition: construction and characterization of a recombinant
factor Xa inhibitor composed of an anti-fibrin single-chain antibody and
tick anticoagulant peptide[ J]. Thromb Haemost, 2004, 92(1) ; 47 -
53.

[10] Stoll P, Bassler N, Hagemeyer C E, et al. Targeting ligand-induced
binding sites on GP Il b/ Il a via single-chain antibody allows effective
anticoagulation without bleeding time prolongation [ J]. Arterioscler
Thromb Vasc Biol, 2007, 27(5) : 1206 —1212.

[11] van-Gils ] M, Zwaginga J J, Hordijk P L. Molecular and functional
interactions among monocytes, platelets, and endothelial cells and
their relevance for cardiovascular diseases[ J]. J Leukoc Biol, 2009,
85(2): 195 -204.

[12] Fang Y, Wu J, McEver R P, et al. Bending rigidities of cell surface
molecules P-selectin and PSGL-1[J]. J Biomech, 2009, 42 (3):
303 -307.

[13] Pendu R, Terraube V, Christophe O D, et al. P-selectin glycoprotein
ligand 1 and beta2-integrins cooperate in the adhesion of leukocytes to
von Willebrand factor[ J]. Blood, 2006, 108(12) ; 3746 —3752.

[14] von-Hundelshausen P, Weber C. Platelets as immune cells; bridging

inflammation and cardiovascular disease[ J]. Circ Res, 2007, 100

(1) .27 -40.

(U #5:2009-09-06 ; #& 2] :2009-10-27 )

(¥ £ &)



