"HSN S &'SH (% #
+, $ -..100
$$ 1 2% &*)!) 3 &
¥1opyl) 11 2% &4,1 *
-./106 7
"HS% S & #$ )W) #9)
+, $ -..100
<8 $* %S+ $ #$
+, $ -..100

77 77T 77!%$2$% N $S$ 9
# $

&7 !

3% ); I <=>07!%

&7

3% );# <& 7 7!

$)

)

) %

LD

"#$% $ &

$ )5 +, %

st )

% )



a %800' HDF cells - conrol % 1% NIH3T3 cells *% o Control
- *%%  _m ACNTs £ 800 -= ACNTs
£ 4001 e g -

3 3"
g 2009 $ 2004 =
0 12 24 36 48 60 0 12 24 36 48 60
Time(h) Time(h)
I 6004 wwse —® Control d X 300+ %%% _o. Control

c T | HUVECcels T -+ ACNTs T | HSMCcells T = ACNTs
g 400 g 200 o
s - s
o Q
3 200 T 1004
[v4 v T T T T u [v4 v T T T T 1

0 12 24 36 48 60 0 12 24 36 48 60
Time(h) Time(h)

9 % 500] MC3T3 cells ¥¥¥% e~ Control
2 400 / -= ACNTs
g 200 O
[

Q
= 200 ok
£ 100
s
g o : . T T 3
0 12 24 36 48 60
Time(h)

# )$#) 1) 9% !, $$ 9% 427 @ A "51) @2A
?B0(0!)) @A +C3"!1)) @A * 1)) @A*00!) $ $ 9%
42( 9 ## $) 2% 1) 9% ! %# 9% 1'$) #7(
#)& $ &!1) 9 2% 2% $ S## $1) 9%!,!$
$ 1 91 1$ $$42A % $ $D!$ $ )7 @E0 @

1.F a.7.= D.7..=A7



PI

Control ACNTs Control ACNTs
Annexin V (HDF cells) Annexin V(NIH3TS3 cells)

104 10uag (Total Cets) oocctc 104 (Tetal Cpts)
; :,,-ﬁg:_e".- »l
E EW’ ;MZ
Control ACNTSs Control ACNTSs
Annexin V(HUVEC cells) Annexin V(HSMC cells)

(Tataicets) HDF cells NIH3T3 cells HUVEC cells HSMC cells  MC3T3 cells

B
i
(%

Control ACNTs

Annexin V(MC3T3 cells)
%%  47( $ 1) #4$ 17 ( ##%
I &@A "5!)) @2A?BO(0!)) @A+ C3!)) @A *1!))
@A*00!) 9 ,)% 9%&)9!'$%$ $ $ 9 $%%
9 &!'$ && $2%9 472( # 1'$) #7 @&A (
N, & ##% )$ #$ I# O '# 69

9% 2)$9! 9 ## $ && ! 7




Q

Tail Moment

=

Tail Moment
© & @

&
N
& qo”\

& 74?2( $ 1"4 % T4 % &@ Al'$) #&
"51) @2A472( # & "5!)) @A# $ , #& ") @% $
9% F. G* #D & - % $ $/ A@A$SS!) $ &5
1) @A!'$) # &?B0O(0!) @&A 472( # & ?B0O(0!)) @A
# ¢, # &?B0O(0!) @$ $ 9% F. G* # D & -
% $ $/ A @A$$SS$!) $ &7?B0O(0!)) *0(0! N9 S
98 '%s$ 7( $ 9 $%$% 9 &!'3$ && $29%9

42( # 1'$) #7 #HT.=7



7 47 $ 1) $7 ), 2)$ &E@A!'S$) # &
"51) @2A472( # & "5!1)) @A# $ , #& ") @% $
9% =.1 %$) )&D & =- A @A $) # &?B0O(0!))
$, # & "5!) @A4?( # &7B 00!) @&A# $,
1$) &?B0(0!)) @%$ $ 9% FI %$) D & = A9
)% 9%!) $I), % 7( ¢ 9 $%$% 9 &!'$

&8 $2$9 472( # 1'$) #7



ACNTs (MC3T3) Control

($ 4?2( '$ @A +C3 1)) @2A * 1) @'A*0(0!))
%7 @K); ) $ 9% "4BL M ;) 1$:)$ #3% O5NIS$
$ 9%$#) A7



) 1%$! % &$ 3B $ 7 3B &I$ $ &S
NE&W ! $$ %) %7

* $)1),)$ &% %) #7@ 2A $ 9% 037@ A
$ 9%* P7T@2 A( % & #$ # ,)$% $ %)
%)%$DS$ &2 $ 9 $# ) 7



+ 42(9:2%8 $ ) ) $@BA )$.) 8

$U7T@A $ # &$ 9 $ ) #1 7@2A $) 1)
w1 &1 % " OF& 47 1$) 8 # $

9% 037 @A %# &$ 9 N ) $% '$ &!'s
& | @E=F #U.7.FA7T @A %# 3B7 " %) #$# 9

% 2 3B "OF!Ill $3% 0O3% I$ @ E=F #H.7.=A7



., 7 (#0 1% &8 1%s$ ) 7 & $ #$
# % && $ 1 $$ 1) # $ N) $ #&S$
#S # S S#H7T



#-

7( &!)

#$9

)$

$ 472

$ 3

#i



(e = (?523"* JMM =FJ 4" J" 23" J3*-J7B"-JB(84==]57= JAKBOK J ' 3-JM3 -JB(84=JB(84-JB(840] +*J 0 - R 7F06>
*4"03 *4"/J?B"=]" F40J "=QK=-J 0= 4M J(K =J(? KIC 5 342(M=JB(84=.0 3M B? = ' -

e " =J53M*(-J 4 4 -] 4 =J52=) 'M'= J8M3*=J8 *>KJ4 "JB(84>IB(BK/IL"MI 4*4FJ 4*K0J 4* =) 0 00 7.0-0 7o
45-3*4°03%=/3" 1=] 3 JK 40J3 K/=FJ (M1JK -J" /3 5M =" (I(K=J( =J4CM=JM'1-J *=5 o :
'=4=)'04=)"/4>)" F4=)'F4-)' >4=]" 64=)" 64-1' =-4=)" =F4=]" 23" 8=J5K ?=J5K?-J?B"-J5?

e =3478JM3 -J353*-J4"4*( FIB(84>JB(8K/J 4°4/] 4*4F) 4°K=] 4K0J 4+ =) 4*-3" =)' -J ++3*54 E 2 F 7.F6
=354 /J7B"=]" F40J 3M B?5=J 0 -J3MKK-B J2(2/J * =] =4 03" (3 4M I(K /I(B*0(? KISM4 =] * 2=IM / : :

+2237(2=

4"4*=.38 7K BK-J4"4*(FJ?B )’ 04=)" F4=J3*)3* -J5K ?=15?=JB 4*=JB 4*-JB 4*0JB(84>JB(840J1"

—-(#+ MI4*4F) 4*K=J458360 =/J?5-J3MKK-B J" (34"4*=QJ( K =J (K /3( =JB 4*FJ(? KIC 5] 4°0J 3*4Q4J 4 06 7.=Fil =7RQ66

-KJ4"4*-0JB -J"RJ = M-

* (343 * [KJ?+ OFJ"™* 1I(M=4J3+"32+ -.FJ *3/] ?3=J + =137+ > 23 =M=J(M=4B =] *-4J8

) 3M=J B 1-3*8K-J 242+ 6617+ R6J8' *=J * J(*3°00J - M-4J2" =34 +2J2+ =.QJ *=KIM =RIM1=JM 1 IF 7.=/== =7RQ=>

-JCM1=J2"3=J3 =] M=J ?K=J 8-J ?K-J?31RJ? =) C /KI?+R0J?+ F6J2+ =FO

'/4>) ' FA=)'64=)" 64- ' =F4=)" 8=J5K ?=)7B"- J52=J478IM3 -J353* -JB(84>JB(8K/J 44/ 4*4FJ 4 /

() *K=J 4*K0J 4* =) 4*-3" =J' -J?B"=J 3M B?5= 0 -J 3MKK-B J2(2/3 * =J" (3 4M J( K /J(B* 0J5M4 =] /] 0> .7.=F6F =7RQ.Q

*2=JM+2 =32(2=




-

B

-&-&8&)

-+

Yo---#')

(" -3 (" J"1?=KJ " ?J3-5QJ3-5=J385MJ3 -J*'=>J *3/ J14?1-J%(K IM8 J M*(-JB"-J*+ =J * J B"=JM
5"0J M1" J*3 3J *4=J *4-J *40J *4QJ *K6J *KRJ *K=.J *"-J *" 13 *'==] *3=] (" =IMK=J
3?7 -JK -JM" JKB"J *4M 4/34"4*=QJ( FOJ+K I " /FJ +/ KJ +/43"81 J 4 "= *5=J1B5=/

M -J"1?=KJ"1?=J"1?-J585M="J1B8JB J1=KJ' /I3 B*-J4?1M"F/J3M >J585=0JBK(1J84 >J8M3*
=JM8 J K=JB85-J? 1=J? *=J M148-J*KB J "1FM4 =J 4KORJ B 10 4354*-.43 4AM =>J3 0J 4*1-?=J 1B4J*4 -1
=J ?=JM4-J (1/J ?(==J"K5/KJ 4*-J4*0J 4 0J' =JB 84=J"' -J ?3-J54*F64J (M4"4J' F

4"43 "4 FIM?5/=] 3*404J" =J4"AMK=J4K "-J?B J'04= J'4K-BJ =K=JC4 =J 4 -J 4 =) M84 -J8(

K/J'M'=J B/J8BM3*=J8?M =J 4BJMS J4 "J4'3JB =M 2J CK J4M 84 /34M 8"BKJ?5=375-J 3M B?3=J385 QJ
3C J 3M B?5=J0%4 -1FJ (83M/J4K ">J (M8J ( M1J ( M*J54*> 4K -3 -3 =-J5M =J?"M8/J (4(0J (=K
(-J(K =J( =J(*=J FJ 2(==JB5B(*=] => &FJB 00J?'8 J R40M=J4 CM =)( FOB? =J*48B-

"1>J" =J MQJ'=4=]"'64=J 5=J"?*-J3 *-J3* -J5K ?=J 4 -J 4 =J5?=J'M'= J54*-= J4KBOK J8M3*

=J"B =J8 *>KIM3 -J4 "JB(840J1"MJI4M -J *4"0J*5B-J** = 13?5=J?5-J?B"=J?B? =J 3M B?3=J "=QK=-JCB(J B10M
=J 4+JK 4 0J MM =>4] (233 K/=FIM4 -JK -IJM +=J"/J 5M =J(K=J=KJC385J5"/J*4"™J 4 "=J4CM
=JM'1-J *=5J3" /-

443 "4 FIM?5/=] 3*404J" =J4"4MK=J B?(-J4K "-J?B J '04=J"4K-B J =K=J5K ?=JC4 =J 4 -J 4
=J M84 -J8(K /J'M'=J B /I8M3*=J8?M =J 4BIMS J4"J 4'3JB =M?J CK J4M 84 /J4M 8"BKJ?5=125-] 3
M B?3=J385 QJ3C J 3M B?5=J*4 -1FJ (83M/J4K ">J (M8J (M 13 (M*J54*>.4JK -3 -J =-J5M =J?"M8/J

(4003 (=IK (-J(K =J( =J(*=J FJ 2(==JB5B(*=J => &/FJB00J?'8] R40M=J4 CM =J( FOB? =J*48B-

. #5
/

/R

Q

FF

>/

7./=6=

.7.=0F/

.7..FQO

.7.-R.0

.7..6>/

=76/6Q

=76l/IF

=76==.

=76..=

=7Q0Q/.



- (H%*#

&%

—%%("

H&

443 "4 FIM?5/=] "17=KJ 3*404J" =J4"4MK=J B?(-J4K "- J?B J'04=J"4K-BJ =K=J5K ?=JC4 =J 4
-3 4 =JM84 -J8(K /J'M'=J B /I8M3*=J8?M =] 4BIMS J4 34 '3IB =M?J CK JAM 84 /J4M 8"BKJ?
52375-J 3M B?3=J385 QJ3C J 3M B?5=J*4 -1FJ (83M/J4K ">J (M8 (M1J (M*J54*>.4JK - -J =-J5M
=372"M8/J (4(0J (=JK (-J(85KMOJ( K =J( =J(*=J FJ 2(F 4] 2(==JB5B(*=J => &/FJ 3*4F4JB 00J2'8] R40M
=J4 CM =J( FOB? =J*48B-

4"43"4>] B5J(?BJ MQJ'=4=) 4M8=KIM™*'=] =K=J" 5MJ? '=J"2*-J3?"8J3M >J3 -J54? J51K
=KJ 3(J5''=J5' J5 2] M" FJ8 QJ8+ =K0J3M'=4J K4-J "= J4 ™34 '3IB =M=J4 =] +2J4M38J1 24/J* 0J
* C=QJ*(MJ8 6J M" =J8 M -J "85M4J "85MKJ "1-J (1->J4( Q 43 J4(I41QJ (ML) M=J 314=JK

-3 =3 B?1=JK* [JK?B 0J -3 "0J( K =J( *=J?M/40J5' =J4 0J41M=0

M =J?' F>J "M0J3K?4=K -J3MB-J K M--J'B 0 J5( 0JM =. J M5K =J54 (1"-J'B 03" 0. " "==IMM =KIMM =JK
'=J3" -] 3=J8(K /J" 45=0J ?5>F6J8? 0J"B*(=J+(-.J8 2-J8(5- FJ 2+=0J?' -J? *=J?+ 66J83*B?/J3" 0
J*M QIMM?4"=J+( =6J+( == J*M(/J?' =>J?' F6J K3 J 3("1J ™ F>J "MFFJ 34(M=JM?*(=J 8=J "QJ? -J(
M=J+(>J3"' FJ+(0JM?4 3JM -04IM =QIM =RIM -QJ +M5>JK J =K J '=J35(+"=IJMK54IM 5=] 4 = J+(=
FJ* C=Q-J BM =4J?' =/J?' =J+( =/ J3B5/40JK* =

44 "4 FIM?5/=] 3*404J" =J4"4MK=J B?(-J4K "-J?B J '04=J"4K-BJ =K=J5K ?=JC4 =J 4 -J 4
=J M84-J8(K /J'M'=J B /J8M3*=J8?M =J 4BIMS J4 "] 4'3JB =M?JB(84CJ CK J4M 84 /J4M 8"BKJI*M
3==4J7252J75-J 3M B?3=J385 QJ3C J 3M B?5=J*4 -1FJ (83M/J 4K ">J (M8J (M1J ( M*J (0J54*>.4JK -JM'K'
-3 -3 =-J5M =J?7"M8/J (4(0J (=K (-J(K =J( =J(* =J FJ 2(F4J 2(==J(MB*FJ(MB*->JB5B(*=J5 20J =>
&IFJ 3*4F4JB 00J?'8) R40M=J4 CM =J( FOB? =J*48B-

1

>6

>/

Q/

Qo0

7.1Q.

=7Q>QQ

=7Q>F.

=7QFF>

=7Q-l/



"1>J" =J53M*(-JKC3J MQJ 4% ' =4=J"'04=]" 64
==] 4 -J 4 =J5?2=J M84 -] 'M'= J54*-= JAKBOK J ?3"=J84
&+ =J4 "JB(84>JB(84=JB(84-JB(840JB(84CIB(8K/I1"MJ 4*4F
’ J?5=J75-17B"=J?B? =J ' F40J 3M B?3=J "=QK=-J " 1=J(*3* 6KJICB(J B1IOM=J 4+J 4M"JK 4 0J MM =>4J 4MC4J (
2J3 K/= FJ (M1IM4 -JK -IM +=J" /3 5M =IM4 =J(K =J( =J = K J(? KIC385 JC 5] 341=J5 "/J 4*0J42(
M=JB(84=.J 8 3J* 4"%] 4 "=J4 CM =JM' 1-J *=5J1B5=/J " -

=J"'=04=J 5=J"?*-33 *-J3* -J5K ?=J?B"-IB(84
>J(B**=.KJ8M3*=J "0J'B =J8 *>KJIM3 -JB"
J 4*K=J 4* =J4M -J *4"0J *4">J*5B-J*1 ?=J** =/

4"4%6J4"4*= I M(4 I M" 13 B2?(-JMB 10J4"4*( FI3*B B?=J
'64=J'64-J' R4-J'R40J ' =.4=]" =-4=]" =04=]
13" J3*-J5K ?=J5K?-J353* =J?B"-JB(84==J 4 -J5*"]
g4 KIMB J3M'=43353*-) R.AK=J4 -JB 4*=JB 4*-JB 4*0JB(
' AFAF] 4*K=] 4*K0J 4* =] 4* -] 84 0J'J" =J" -J
J Q¥+ =-J** =/J% =RJ* C=QJ? 4*=]?5=]?B"=J(?5M 5==KJ 'F40J 3M B?3=J5==MJ "=QK=-JCB(J 3 J4(Q4J
4"4%( 130 -] 8424 (=] +5-J (MJ4*J2(213" =" 1] 0 =JK*/J" (3 4M J4"4*=QJ( K =J(? KIC
5] "2J85"-]'-=4=J8"5FJ 4 0J 4*0IM3 1JB(84=.J 3M B? =

'=4=)"'04=J"'/4>J"'F4=)"F4-J'>4=]
'=F4=3"%*JC4?J 4"J =K=J"?J 5*-4J"
4 =J57=J? (?J4KBOK J84 >J8M3*=JK/84 (=J8 *
84>JB(84=JB(84-JB(840JB(84CJB(8K/J1"MJ 4*4/J
(K 0J +*J *4"0J*54 =J*54 0J*54 /J*5B-J** 0

4"4*6J4"4*=.J M(4 I M" [J B2(-IMB 10J4"4*( FI3*B B?=J
'64=J'64-J' R4-J' R40J ' =.4=]" =-4=]"' =04=]
/3" J3*-J5K ?=J5K?-J353* =J?B"-JB(84==J 4 -J5*"J
&% >KIM8 J3M'=4J353* -] R.4K=J4 -JB 4*=JB 4*-IB 4*0JB(
A*4F] 4*K=] 4*K0J 4* =] 4*-J 84 0J'J" =J" -J
JH QI =-J** =/ =RJ* C=QJ? 4*=]?5=J?B"=J(?5M 5==KJ ' F40J 3M B?3=J5==MJ "=QK=-JCB(J 3 J4( Q4J
4"4%( /10 -] 8424 (=] +5-J (MJ4*J2(2/3" =" 1] 0=JK* /3" (3 4M J4"4*=QJ( K =J(? KIC
5] "2J85"-J'-=4=J8"5FJ 4 0J 4*0IM3 1JB(84=.J 3M B? =

"'=4=]"'04=]"[4>]" F4=]"F4-' >4=]

"=F4=]'* JC 42 4" =K=J"?2J' 5*-4]"
4 =J57=]? (2J4KBOK J84 >J8M3*=JK/84 (=J8 *
84>JB(84=JB(84-JB(840JB(84CJIB(8K/J1"MJ 4*4/J
(K 0J +*] *4"0J*54 =J*54 0J*54 [J*5B-J** 0

R/

-7Q-3N.

\%

07->3N.>

=7Q.6.

=7Q.QF

:7Q.O:



B (-J'=4=J"'>4=JC 4?J" RJ5K?-J5 -JB(
*==RJB"=JB"-JB"0JB >MJB > (J4M38J?KM=J *4"0J *4"FJ
6.JM" =/JK8 4 J * =3 5M =JK* /JK* M=4] ?
4 CM-KJ 4?7"-3 "4 [JM4 5-

"4 FJ4 M35J]"1>J8 2*KJ ? MB J 3K KJ* KK =4J (M =J(
84==]) 0J+5=J3=J8(K /I8 B0OJ "=QK/J 3=JB4M J(*3

- H), 25232 JA(FKJ4A(M4B"J "4 QJ KJ54*-.J (2?7KB =J ( =JB5(
(5234 B?-J 3*4Q4JB5B(*=IM+? -J K5KJ4 CM=J4 CM-4J7'8]

4 (M=4J(+K4=KI(+KK/KI?"M8=J (-J (B =J"8=J" (3" -J 335=4=J37"-J3MKK-J?54 J MBKJ 3MB? FJ ?MB =J
8+ J87K=J -F4/J -FAFJ"B40J3"0J 4-J 4RJ R.44=J "=Jr'="J4(=4-04 -] "?==] M" =J4( F
+ =J+ M5=JC"4=JC"4 -] 4*0] 2(?4 =J?4 8JB

--'&04%-
&, KJ J"4=] KIB(?4JK -IM" 33" /3( =3( =J (0J
24J' FAJ"FRI" /-

(>=4J5( 0J *("=J*5*(J AMP*(=J*3(
J*3((QAI*3((-=KJIBAM(IB J'BH(=J4*(I7>4%(=]
*(=J *(=I*3((=0J' 03 3("1d MH(QJ? +2-(

M*(0J M*(FJ "MFJ M™FJ M™*/JB?*( 32%(=J K M--J * "/J(M*
J*3(( =13 3(AMJ *(=J*3((=QJ * "0J54*6>

(-=4I(M*(/134 " = -3"?*(=335-1*(J3 -JK *(-J5( =

—H)*# 2H(J M*(-J*3(( -4*8*(I*(MIA(B J22%(3?" -IMM?4"=]
M*(=. IMP*(=J *(*-J?2"+545QI(M*+J1*(-3J*3 3J*3((0

K-J(*(J M™*-J2"+545F J*3(( 6J 3("QJ33"IM?*(J*3(( =6

" 8=J3 *=J385MJ3MKK-J585QJ585M0JC4 =JK/84 (=
"0J** =-J* J?5=J?5BKJB5(F-J385 QJ 3M B?5=J 85
(M*J5"=JMK=J4C=J -J =-J5M=JB
(K/JC"MJIC385KJIC385 J ?(F4J?M/40J ?5Q.0J8"
K=J*483"=J*( =J" /-

"1>J"1?=KJ "1?= J5M -J' M-J( B (-] "=.RJ"4K-B J K4J
J8 +J478IM8 J *8K-JB"=J4'3J +?J1"MJ 4*K=J 4* =] *4
J 4+J 4M"J4885=J B* -J*4 -1FJ ( =JB5(6.J "M/6J (?J (M1J

()
=JK* JIK* M=4J 4M JKM 4-J (4(=J1 5RI(K =J(85KMOJI(K =J
5FJ 4C=J 4C-J(?5 5=-J?M -J 3*4F4J 8-J7'8J4CM=J Q

>0 .7.1Q6>
FO 7./Q=6
>Q 7.=0F>
60 .7..6/R

=7Q.-R

:7>Q0:

=7>F>6

=7>/FQ



M#*(0J M*(FJ "MFJ M"™*FJ M"*/JB?*(J 3?*(=J K M--J *"/J(M*

(>=435( 0J *("=J AM?*(=J*3((-=4J(
M*(/134 " = -J"?2%(=J335-1%(J3 -JK *(-J5( =J*3((Q

43*3((-=KJBAM(I8  J'B*(=J4*(32>4%(=J 2*(J
) MEI*B((-40*8H(IH(MI?2+(3? -IMM?4"=] (=] *(=] *3((=0J" 0J 3("1J M¥(QJ? +2-J(M*(=. IM?*(
=J *("-J?"+545QJ(M*+J1*(-3J*3 3J*3(( 0J*3((=/J 3(* AMI*3((=QJ * "0J54*6>K-J( *(J M"*-J?"+5
45FJ*3(( 6J 3("QJ33"IM?*(I*3((=6
"1>J"1?=KJ "1?=J 3K KI5M -J +1J' M-J(B (-J' 64=J '64-]"=.RJI"4K-B J K4JK* 3MJ" 8=J3 *=J38
5MJI3MKK-J585QJ585M0JC4 =J? (2JK/84 (=J8 + J4?8IM8 J *8K-JB"=JB"-J4 '3JB85K /J +2J4M38J1"MJI1B(J 4
(& *K=J 4% =] -J *4"0J* =-J* =/J* J?5=)?5BKJ B"(-JB 5(F-J385 QJ 3M B?5=J 85J 4+J 4M"J4885=J53M*
(53 B*-J*4 -1=J*4 -1FJ ( =JB5(6.J "M/6J (2J (M1J (M *] 5" =JMK=J 4C=J -J =-J5M =J B =JK*/JK
*M=4J 4M JKM 4-J (4(=J1 5RI(K =J(85KMOJ( K =J( K /IC"M JC385KIC385 J 2(F4J?M/40J 25Q.0J8"5FJ 4C=J
4C-J(?5 5=-J?M -J 3*4F4J 8-J4 CM-4J?'8)J4CM =] QK=J AMK=J*483"=J*( =J" /-
5M J(4"40] 48FJ3? 5 K =J14(?4=JK0J 4J" ==)'B4 =J3*=2] 37 CJ 1403 3 =>-J*4 M3=J( -J 4
33 (>J((-6 4 =J?+>-J1B5/4]' =4]83*JB?C J M 5=RJ "M> -IM4 84 =] -FAFJA? 4==] K=JB? 3? J1B5--
o+ JAM 0J*4"- =J*4 |J* (=J* RI?3"'RI?31-J? *=J"5-] 4+ >J? +2-] "=J 4+ [J" 46] 4+ Q4 '(=0J*4 -
' 1FJ5*2-J1 /-IM4?84 =IMK=J48K FIM >14-] 3 6FJ4+M14J( (1LI(+K8=JCM1=J (/4=J3CBFJ4+?B J*4 Q"0J(K =
M=J 4 *- 4 *0J?"3 =J54*60"J54*==.4] + 0J1K(K"6J(?1 J"=>J ?K=J 3 RFJ 4+ 6J1B5-0JC /KJ1B5-.KJ3
=J3(QJ1 -=J"-J1B5=/3"-QJ" -
4"43"4>] B5]' QIM 42-J4M>B FJ(?B JB4 J B=J +1J MQJ ' =4=] 3K-J 4M8 =KJ M ?=IM*=J =K
=J" 5MJ? '=J"2*-J(M=4J3?"8J (-J3M =J3M >J3 -J5 42 J"'B4 J4 " 0K=J51K =KJ* MK-J 4-M=J 3(J5'
'=J5''0J5'J Q4==J5 2J* MKOJ M" FJ8 J8 /J8 QJ8+ =K0J3M'=4J K4-J K=J "=JB"=J4"J4'3]
-). %, B=M=J4 =J +2J4AM38J1 24/J*8*(J** 0J** =/J* C=QJ*(MJI?" +54>J7'?') ==4-J8 6J M"=J8 M -J "85M4J
"85MKJ "1-J (1->J * JA(Q4J  J4 (I M=J?"+54=-J*4 1QJ *4-1=3 (8=J (M1J M=J 314=JK -J"
=J 3 =J B?1=JK* /JK?B 0J "-J "0J( K =J( FOJ(*=J+ 2J "2J?

3B =J?M/40J5' =J 4 0J ">J (-J41M=0J
2 (=3?'0J " B*=J'? =J(FOB? =

L. >/

66

.7.-6QF

g.==

7..0.

=7>/->

=7>0=F

=7>-66

=7>=-.



-3¢ I M=J M-J"1?=KJ "1?=J "1?- J4"4MK=J *

?"==J585M="J 1B8J"+ =.J B J54*=-R4J"
/3 3B*J"=.RJ4 M0J"4K-B J" 8=J"+ FJ"+ >J*3 *J5K ?=J"11=J5'"=J BM(0J 'M'= J?+ >-JBK(1J "=J
(?--J8M3*=J 'M"=J""/IM4 835=] 4M"J*8 MJ K=J B8K =J4 '3JB85=MJ +?J4MMK=J *4"0J *4">J* "
--#,&& J? 1=3?5=J75-J? *=J -M QJ4(M4B"J M148-J "3/"J*KB J "1FM4 =J3? =J"1=J3M=] KJ'?4 =J"B(/JB"=J4 . =.0 7.-=R =7FR66
*1-?=J 1B4J M1"J 3?-J (?=J5C3-6J (" =J ? >IJMK=JM8 0J K"1MK=JK"1MK-J 5M =J * "0J B?1=JK* /J( =J
+ =3J4*J4*0J M/J4 0J7?-FIK3"0J? 1-J +0J+K 4 0KJ4C=J 4-KJ' ="' -J ?K=J"?4 40J*
4"J?'8) R40M=J *=5J' FIJM4 5-
M MJ* (3-/3"M0OJK0J"(-J'K >J *(*0J(K ="-.J?+ 0FJ54*Q>KJ MB 1 3=J4"M4=KJ '-J" MQJ"™*
1J('M=4J385MJ3*"J "5 0J?+ -.FJ4( ==KJ" =R =J ?3=J +?=J '(=J8(K 2?2+ >-J3M >J ?3=M=J 0J(M=4B
—&#)( =J8 5MJ"?4 -J' =R 4B:?f*ii*=Q>"K_J4? 4/34 =JB =F B M4J ? 4QJ *:’4.3 *4"O.J*_=J?+ R6J-M/J -M F.I] l\ﬁ // 6- 7.5 =7E6.0
QJI*M(/I?K4 J * J(*3*06KJI"" =R4J?" =JBMKK-B J 3?-J?+ = .QJ (8" IM4?784 =3 3? -JK -IM >14-J 'M(=J]
"?4 =J43?IMK*=FJ '=J 0.4=J*4 14 10J +3" -J54*=664J (84=.JKMB =J14(6J(?M =6J *?K-J(?1 JB?4J (4
J?+ R0OJ M?=J?+ F6J?+ =F0
414 RIM4 4/J 4 5-JK4B4 -J5M -J 4 M0J"4K-B J K4J" 1=J K38 53"+ FJ"'+ >J385MJI3MKK-J585FJ585QJ585M0J5
B85J *3/J5(=J57?J -JM4 8M 0J8MB?-"J K=J R.44=JB(84C J41=J 410J + J1"MJI1B(J*4M10J? 4*=J? 1=J? "
e *5—J?M4 J"85M4J B?MK.I]' 1-J 85:']_?10 4\18105/I—J 0JB =QM"J *4 1==J*4 1=0J*4 -l—'J_ *4=) _*4-J *40J 8 . 6> .7.0FQ- =7FQ6F
4QJ *K6J *KRJ *K=.J *'-J */J *'==] *3=] (?=J (M4J - JM4 40J'=J (K?=J+K JC385KJC385
J*4 14 103*4 14 =J(*3*-./3 4 *-J 4*0J 4*1-8J5 "/J1 K(K"QJ? 1-J + 0J 4C=JBM -J?M -IM' 1-J *5=J? 8

M8-IMK =J " /-



=*I#0

= *I#0

#)0

#)0

%)0

%)0

=>%0

=>%0

. %9 / .

MRS

(88 8( (884( (48(4(

(884884(( ((88 4884(

(888 (44 (848 4 48

448(88( 8((84888 44(

8 484 (4(( 4 4(

48 48 8( (8(( 484

84 (8( (4(4((44 4

488 4((488(44 4 (( 48

84484(84(8(88(84 (

84(8 844(8 (8((4 4

4(44 (8448 4( (8448

48(4((8(48 (8((((8

((8 (848(8( (84(8

4(((8 ((8(88((8((48

(884(88448(44 ((8844

(8848 44(8((8( (

4( 404 44 ( &

=*1#0

=*I#0

#)0

#)0

%)0

%)0

=>%0

=>%0

0%
&& ; <

8(8 (8(8(((4( 4
4(

(8(84(8(88(8(88 (8
44

44(844(4888 (4 4
84

4888484(8 (48(8((
88

8 484 (4((444
(

48 48 8( (8(( 484

48448(( 48 48 84
((4(

44(4 48(848 44
844(8

84 8(8 48(8((8((

8(8 ((8 48(484((
4((

(C((ca 8(((8

4(884 4 84((8844(
84

884 48(4( 88 ((48

4(((488(488( ((
4

44(84 4884(4((

((8(48 48 48(48(

4 (40 8(4((
(



0 (8( 4( 4844 ((4( 0 (44 (44844 (

2 1%0 48(88 (844884 4484 2 1%0 48(88((844884 44
84
2 1%0 44( (8(884(44(88448 2 1%0 84 84(884484 84 4
4
@# #0 8(84 8484 44844 ( @# #0 8(88 88((4(84 (( 4
@# #0 (4( A(48 4(4484 48 @# #0 (8 884(8(( ( 44(
(
@& #0 (488 44( (844 (( @& #0 (44 (8((
@& #0 844 4( ( 4844 @& #0 4( 484 ((84 4(
@(#0 4((8 (84(8844(44 4 @(#0 84484((4 8448(( (
48
@(#0 (8 (8((8(484(88 @(#0 (48(8 (4 48(48( 4
(48
@#(#0 (448 4((48 44 4 @#(#0 84(884(8448( 8 (8
44
@#(#0 (( 48 4(((444 @#(#0 88 488484884(8448
(
9.8 /A9 /'$
/
"2) $) 9$7")2US * & 3) * @"3*A 5%) 2,
% @5KA 4)D 5) T FFF )) M N! $ % 22%
1 $2 ()9 #! &% B,$ @ %5 4
+4A7 ON) $ 3+ "4 1) #)& $ :$ 0 #1 & % M2K
@8 A7 % I#SM( $ 1% KM %D3D( 9
#1 &% (. K$!') @) A 74 D CN5B( 4##$
"$1$ 1$9 23 & WK ! @ " 4 +4A7T( $2

&'# O!# 6 ) B $N)# $2) $2 @4)D 5 T>/QA



9 #! & %421% @ %2 *A+4A7 4 $
@?5BKA ?  I1$! % /F. &%) Q 28&%)
4%# ) #% !'$ $ => @ 48=>A
@PRIA #$ % ) NS ! ) 28%) 4
@174K-A #) ) BBB 84" 9
4$N!) $# CH =! @ $N'=F4=A
=l @$N'F4=A9 2% &% K
#1 & %(, B! @8$ 2 +4A7
1$9 #! &% (%5 ! $&!@
) ) $9 #! &% %$ O2#
s #H$ 9 N#! &% B17

y$1) 7

42( ) 9 #H! -IN9)#HS$

)&  742%$=U=. 1) 9 1 9))
( % &!) & & $$% 9 !#%
Yo# A9% -.U% &!$ 7 ) %2 9
8# %7

NS 4?2 ) & $ 9
9 9% KS$9!7( )9 & $$

2 $
K % %2

) &!$ BK
= @ QK=A
& * -$

)8 2% 2 $ -
2% &% $ $!7
$N!)) $# CH#
$!'7 %% :$9
JJ" C2)$I$$D!'S$
A7 B 4N 4M3
+1A7 (1)
$9 &

9@
) $

$) 9% +C) $&
1$ & $9 7
%! '# @B6=
I $ )

$ ., $#
9% 4 D CN5B( & =F

% $ $ %SWH $ 3 &))9 2 12$ 9% B&F
% $ $2 288 $ %SWH $ $ 75 ) ##% 9
) ) 2 $ @K% )$A 5'' Q7> &$9
O ##) & ) &$ $7
<

4:) '%$ 9 #&% $$ % &!1$ P $1$ 7
K& 2%$-..1) K9 %D 9% * 4 $ $ &==.@JA
%% $) ##$$ FG) $ %$) C7yry ¢ $
& 0.% $ 9 %% )$ & = 7( %% $



) 4):) )% & = 8/ $ 7() 9 @-=CA

28& & )& $/ 7() 9 % %% &
$9 ! QI $ ) 17488 2 & ~% $ $ ) 9
$ 9% % %2% ,9 %! l# @B6=")%# A7 ))
$$ 9% F. G #D & - % $ $/¥9 $ # 3,
1$)7

"5

N),J $ 9 #&% BC3J"3 4'VC2)$J$3$D!$
1$75 $ D# % $42( ) 9 # I -IN9)Y#HS  $)
9% +C) $& )& 7-U=. 1) 9 $#HS NS & $9
7( $ $9 ## 2 - 7FG 1) 4 =G
$ % % % N=$ =% "K7( 9 ! $ % %

.G $ $7483 $ & )& $$ )9 2,

%! 1# @B6= Y%UH# A7 ) $$ 9 $ =1 @A %$)
&D 9% FI@JA %$) )&D 9 $ #3$,1%)&"5
1)) ?BO(0!)) #!$,)7

3/

4)6 29 ) 22% %) 0%$ 9 23 & % )!
2$ 4%) #$7(/F 2289 % , $$
#,42( ) ) $@8A %) # @ E=FA7 ( %)
9 $$ #SHI L %) 9 $2) 7 &
42( #9 !, 9% 42( $ L2 9)%
1$) #9 1, 9% ) 2 75 $ 8 #$
9 9!, 9% )2 $ ) -F 7'$ -F$ @8
%$ $2 #) $ # 9 A9 1%H)S 9 ) 9 2,
89 ##) $3$ 9 2 9 $ #3183 9 7
( ) #! 9 2, $) 22% 9 1&! " OF &$

7489  %wH#) 'S $ &))NS$ L1 $1$)

22% 9 INIS & $) 1)) 7



