lu}m 1<-m

luvnm I
lyun 800 ~"irl luun utqvttyqtt]xzt{
ddddd § zu© x|stt Ixwn vttty t| vz
lvun utqgvttyg{ttywz}
Ivwvm vtty tw v]
vity tw v]
I]zn pTLse vitwstwiytv I {n Ya~ vttxstv|x{u
vittw t} v} vitx tx t]
lwtn ztsxuxpxy{ vitv t} v] 1°.m
ztsxxzpw{{ vittw tv ut 1 n
1{un
P tvuxvqux}wp P
I{wn p
P tvxxz)p P ufp z
P r
D tvxzlp  p }
p
P tvuxty P yyp u
1{xn
lyxn
dd -31 -3 s i
gi-=t'  gI-31 D



PR8, MOI=0.01

~#-—-Mock TF

—B-GeP

~4-PB1.2257 A
~0-PB2.2040
—a-PAZB(S)

—RNP231

)

= NP-1404

Time ()

WSN, MOI=0.01

—8—Mock TF
100 8GR
—8—Pa1.2257
g x ~0~PB2:2040 B
] —ir—PA-2087(G)
: @ ~—NP-231
© o NP-390
—A—NP14%6
2
°

Time ()

dd vttty }  v] ©r,r

dd

yq- "t g oxxx{{p yq- " eq g éxxx{lp yq- " éq " ztz|z bq-

r

dd

dd

dd p

vt Xt r

ztsxuxpxy{

r p

“freytzwu

vttw v

ut

ztsxxzpw{{

putul

wttpttt

[ |
rujul



zy {tg|ti

p p p
3] I-34n D 18
r p p p p
31gi-=3n -3gI-3n
p p p p -3
gr-31 gi-=31
.3: r
gi-s3';ol-3'gp
=31
- ] p
p
pO1-3] =
u}
r 31 q r g1
r
r
p gi-=1 g1 -31
p p
= r p
p p p
r p
p p
r p
p p g
p p up Vi g
p8up M8Vp Map
| p
p p
or-=} p
r p
pol-31 gr-=1 r
r ©3;
q p
-3
m
P |
.31

=1



q
dd p
or-=1p p
r p
p
p p
dd P
p
0i-31¢g  gi-3'g
p p p p
dd
m gi-=1 of-=1
p
p
dd
r
p
r
p
r
dd
q
oi-=1  gi-=} b
dd 31
dd P
gI-31 r
D in

| mr
r
r
p p
p p
P |
m r
p
r 10 Oljx0 p 10 UlixO
r p P
r
p
r P |
r p
q =
gi-=19 gI-319 r 10 Uljx0
r
g1-330 o1-319
g1-330 g1-3310
gi-=1 gr-31
p
r
r
gi-=1 o1-31 31q
p
p -3
r
r
a1 -
pi-=1  gi.=1
p uy
ITin g1-=1 gr-31 ] gi-=1

gi-=1p



dd p

vttv _EOCx00Dp
+ECOXEIOXD puxEQP) -

d ul?  TUUOEOG) brp EU Airl
r
W ug «IEIEGKk »1x0i0TP I
r
ro-31 vk
r
d v TUNPUOEOp rp EU Airpl
r
d w 1©xO@O0 TN
W x .31
d y
d =z
WkOl -
W { gi-=1
W or-=1
r
W 3
v
d ut
r
P SHUEXUO -TEOs | swx
dd uujge =20O"°
2@ e

TOEEELIOO m trtu

AAAAAA by
AAAAAA ‘I

“OlE _ OxI0T —AxCOxp vttur

I OUILIONETUP OF TOEEEUTOO m trtu

UxxEOU uxOUOEQIE 10 6OOUOIOT by
bp "OTO YAIiEP § 000 =rvup EENIOO £0 OF ~Uip

oo

“*UxxEQU

UQ(Z)ENNp EOE | EOGCx00Dp =0NEEUNEX ~"IOOI0T- # +£COxEIOXP =EOUEp w EEEr ~"OIE _ OxIOT —ExCOx

m

m

ro-3! wk wk
t ou r »>q

= ralopm :

n

gi-=1 r
r
1-31  ol-3) r
pop
p r
r
.31
L}
4 r
gi-=1 r 1 SUEXIO -TEOs | swx r
r
y
ol-=:0 r
r r
gi-=1 r
z gi-=3 ol
uu!l gi-=1 gi-=1 I OUIUIONEIUP OF
Psp-s]swx I=i=um - In
I uu§ gi-=1

1S4, 3sww



1—ii=in 1% =3n

roouu gl-31 3uqux}z
r uu© gi-3!
r20°° 3uqux}z 0i-=1
p =71 trtu u- r | r
roouu® gi-=1
rv 271 trtu V| 20°° )] 3uqg
ux}zIvryO00in r r
r
d uv uv : 3u wk
r vV ow gi-=1 r
\Y g1-310 r ' spUEXUO
-TEQs | swx r r
d - uw ]
gi-=1 r
W uxy @i-3)  gi-31s r
W uxsg gi-=1 r
dd uy -3 r
d uz® uzs 3HO-3hE-31 31
r o uz§ H U-=1 yk uw wk uv
ro-31g 31 ut uw
O{-606=° ro-3t g-=1 yk uy Y
0-=1 r 3] I
lum mr
W u{ gl-31! 3uqux}z
3y 3.3 r
W ull oi-=1 1542
r 2@ ° ol 10m gi-=1 bl 279 tru
- r VX r
r ul8 =2q gi-=1 O-3! r 20°°
=aqw{ p="0 trtu Vel | p upvpw =1
r-3) M 2q O-3hpE-3)p 0-3]
‘ =¥ g O-3yl m r-=i
o _ror r r
@ u}jqo 3uq gi-=1  3uq 2q =.q 0-=p0-3hE-310
r20"°1ign  »ExOlon 3uqu x3}z p -] =79
trump up vp w -3 r-=i1q Qe
2w 2 =_q O-3hp E-3]p U-3] r -=] 19
o-=11 m r-31 o .rér r
r
i ul}g- piqg gi-=1  upiq 2q 3.9 O0-31hp0-3hE-310

r2oClig 3pqux}z pH- 1270 trum up



Vi w - r-=1q M- Hap=p 3.9
O-3pE-30-3] r =1 19 O-31] m
r-=, r
W u}- 3uq gi-=1!  u8uql m u8&val muigl m O-3!
r20"°ligmn 3pqux}z pu-l =79
trum up vp w -3 r-3, [V
HEUp uEvp ui O-3] r -=1 9 O-3]I m
r-3; r
W vt! gi-=1! "O]qzu O, gzu« r
W ves “©]lgzu O] zu O©|4 r"e|° ox® x O]9
zZu O] qzu« r o x| IEIOU EPUOOEUXPN
r r
W vt e p O] gzu« =¥ —f -=1 O0i 689 D b
r
W vte 0.+ "o —E+k O©]a  190WEICTN r OJa
r O 0.+ " 8g " ©]gzu« D gi-=1p
0.+~ 0g "©] gqzu« r
d wvuj Suqux}zp ~«<pgix} oi-31 S r
d wvu8 Suqux}z— <pgIx}- r
W wvu- I rgi-st 0.+ " I
mp | mp |
m
[ IRVAVE uae gi-=1
rv o1 mx la«p @l-34n “ lwt 3pgi-3in
Alzt 3Spgi-3tnr r 0 r
d  wvvs P+ gi-=1
rvol mx la«p G1-3In Alzt  3p
gi-=1mr r 0 r
W v 1EJp=9 gi-=1
rx | m Iy g1-31olElp@in A 13
g1 - =1 olElu2anr r 0 r
W vw S TR gi-=10
rv ol m" ozt SBpdi-=n Izt pl
gi-=in Alzt 3pgi-3!ozt pldi-3tmr r 0
r
d o vx gi-=1
vl mlzt —«p@i-=in Izt plali-3In " Izt 3pgi-3in Alzt 3pozt pl

gi-=mr r 0 r



W vyr! o1-3} roi-=1 °z r
RtV T2 r,83g+%-pwp Euptp ¥a-2 r 3pqux}z o1 -3
r
W vys vy8§ »Ex0
A« r 3uqux}zk o1-31 o=!
viwt r Itrvy Of urt Olin »Ex0
r »ExO I»ExXOq3putrvy  »Ex0q3p tmp | »Ex0 m
< r »ExOg3pqtrvyl n o »ExO0q3p urtl m
r | »Ex0 m r
W vy Spqux}zol-3} »Ex0 r
3uqux}z o1-31 »Ex0 u- | 1270 trtxp trvp unr x|
I—3m r
W vz gi-=1 O=H
r-»p 3uqux}ziSum pustquvy{lusm gl -31 zt
©3! xt 00EEQUxE p r 131 yi zt
ruw u- | uvttt OEUn D VX
20" °s r r
0 r
d vy} gi-=1  00ipqxqip@iOEIp++n
r wt ItquvttOIn uytOl 3uqux}z gi-31 1-31q
r Xi D q gi-=31g
r
W v{s8 gi-=1  00ipgq Ip+"n
r wt ItquvttOIn uytOl 3uqux}z 1-31 1-31q
r X P q g1-330
r
W v g1 -3suxt r }zq »Ex0 z
g1 - =1 Ixtt 000ins r ©=222quti « r =11
VX rx ¢ uxt I2% 1°n ¢ pxx 1I2%4 gxvenV  ¢vyi ¢
yti O ¢ {yi % ¢ }yirw r
W v|g v|! gl-3tsu!t r }zq »Ex0
z g1 - =1 Ixtt 000fns r ©=222quti « r
=211 VX rw r
dd V! pxt gi-=1 r vxq »Ex0
+100EEEUAIOIOE 0T - = ! Ixtt OOO0in gi-=11xtt 000ins z r
P 1= 0 trtxn r -
rol-3m re ¢ v ~ +I00EEEIEOIOE o ¢ px+
1=V pxven ¢ pxt 12¥4 g ©nr
W v}8 ! gi-=1 r vxq »Ex0
+100EEEUEIOIOE oM - = 1 Ixtt OO0in g1 - =1 Ixtt 000ins z r
pH-| 1=Z7¢ troxa r -1
6wy v (3 Jy S
ra ¢ " ~+|OOEEEVEOIOE ¥ o’ ¢ tipvyilti vyi m o¢yth c{yn “%C}yir



6o -=1- SHIET m

.
ddf f r
f f r
r O1—p 01=p 01 1p 01 Cp
= r «£Clp «1£Gkn p PE«OIZIOTIEQETAIO UAXIAGIEN
PE«0 I YIREGD Lrp
3[E(UXE - EUTEUQ “"EOEExp »Olrvp {ytq{zyp vttvn f IFTUOAOIREEfm f
1EGOZUEOUN D
r r f
f I>»>EUTTEOp EU Efrp 1u}}mp
3/E(UXE SIOUEETOONOT P uz- ywy qyw}r D
r
dd )] f f f f yil
m r utta r
r
dd f f rf
f r
"UxxEOU uxOUOEQHE 10 =OIEEUIEx 810I0TPp “OT0 Y4IlEP § 002 3r¥arp zrwrugzrwrzp
urlh p . EOCxO0Dp -U@gEllp £OE _£OCx00Dp =ONEEUNEx ~NOOIOT- & +£COxEIOXP =EOUENp WE EErp ~"OlE
L OxI0T —ExCOx +ECOXEIOXP uxE@gy ~"OIE  Ox10T —ExCOxp vittu r q
r D ytqutt D
r b 1z% POEIUO ETIOXIEES@OEIUO EIUXEIE I, " mp xy ptrv¥e .77
trul _O_pyt \% | q vy m
1z% " pxy ptrve | ."p trom _©_pzt u \% 1z% .. pxy p
trve " p trul O p zy u \Y; Itry= ptrul _©_pzy p
trve _."pul _©_pzy u \Y; rm

r p -3



031 . p

p p
r
ddf f
r «IENE@p 8 EU Elrp «IENEGK »IxOI0OTPp xUir EEm
UITEEENO T~ +10010EOUN Y4TEOY £OE v41ipI0g 6, 83~ t{Ju{u|wvyp vttu r D
:
r : r .
- IZTE GORIUEORE _EOUEOEE

ORUECEQDE 10, ©mp GEE 2AEDEC) ~rp £Up —rp —~OOEOEOp 1p § SOPPIOp +rp FLTE UAIUE OF £ EAVECAQE 10 BUxUETEOEE AOE
UAEEIOE @ENEEUIOOrT 10 ~ OUTOOZEOX UTE ~OOUxON OEROI{UEORK 8>>r ror=2rar ~ gUEXTEUG 3r ~"0Y § 3 rvar —£O0200 12Em

1 OQUEXEEO-~ 2igEUIEX | EIEOEE) vtup utwqutznr 8
r TWO-ssUUUrEUAAOIr TOUs D
D D r —EOCEOD r
D r
ddf f w um v
W r
ddf f q \%
r | m
P )] r | m
D r
ddf f )] \% P
r p q
rov v
pw r
ddf f r ]
}tiup Julp Fvip Jwip
pxiupyyupzuap p{up}|up}}iyp 33 r
dof IXETUNEUOXP @EOUEOEENF | D
m p r p
D r
D q q | “EEOE EU
FirppxEUr 6OOUO0Nr xw-vwyp u}| [mp 1 | y410000 EU Eirp 2=8~ ~ |-{v}p u}|3m
| SAOEXIT EU Alrp " EMl ww~{v}y u}|w TUEEO EU Alrp "Bl ww~{xup u} Jwmp q
I UTE OEUxOETEOEOU OxOOO0UEX §PxOE EU Airp uxOEr 3£Ur *EEE _Elr ©_ 1 Jzoyx{wp u}|3n
r D [0)% 1°E@@El EU Airp
L EIEOEE vx}-w{xp u}}tn aqEELO 1""EOOE® EU Alirp ~EOE@ ©EUr w-yw{p u}|3n r
D r
p p q
f p p p
"
@ 0F-310 Y I
m p -2l p-=1q



dif-=1ig f q
310 r p ©3] I
m | m
p p a or-=3
gi-=1 Y r
q g1-=] gi-=1
ot T -3 r-si
p | p mp
roop-3il p D
p
r-3rq p q
gi-=1  gi-=3} -3 r
pgi-31  gi-31 r
dd 3HEi-3n u} D I00EXTAOT 2N
=] rol-=} =] P q
=1 r gi-=1 yk D wk
r pol-31
rgi-=1 r
poil-=} p o-=1
r poi-31
r D gi-=1
UEOOION r
dd S I I u} m q
31
' p
| m u ut r
p
r poI-310 =Hi gi-319
r poL-330 01-330 P r
ddf f | m P P P
r
r P ' P :
: : p
! r r :
r
r | P
m r
r Poq
P r
r
ddf f ) )
r p p p I p p opop m p
P r
ddum 2 - =31 gi-=1 gi-=1 gi-=1 D
vn uy op u{ op ul u} vugvw
a-=] or-= Jtip Julp }vip jwip pxiup pyip yzuap J{up }ip }}up
utti wn gi-31 or-31 16 UiUx0

-3yt m



gr-33p01-3; r 219 P agr-=3
o -3 p r D
) gi-=1 or-31
p | ©3In gi-3hHol-31p
r gi-31gi-31) -31q
r
awf f p p p p p r
dd pf f \% P r
r
D ©=] r p I-=3
p ©=] m p r
p
| m |
m r
r
ddur
dd | “xUIOOP YOUIXIEAED q .31
r & p : p
r 8
I umr
dd P H I—3nm 1S3n
D r
dd H | -3 ut r ut
D I-Tmp 1=t 1= 13un Iu8up
M8Vp pgng-=31q -3 1=vmp
q I=_1  =_varl"UBUOEGp erp EU Afrp “"PUODTOE £OE —xOUUT «£EIOx - EUTEUZ) uv~ u{uqu|tp vttug
H ml<TENE@p &rp EU Afirp «TENE@GK >»>1xOI0TPp XUTr EErp p ITHEEENOTTA-~
+10010EOW v4lii£O® £OE v4liDI0g 6, 8=~ t{|uf{u|wvyp vittunr 8 H
p " { -=i =4
r
dd H I-fig—uyn I3uqg 3 r
IVa="n I mp p p P-4
31 r p TsHUEXIO -TEOs]swx I-i=im  uFwx
H) | - 3! u r p 's " TIEPEGs
—001 =001svy Is}H{I-y3in  u}}{ i vl -1 v =1
u r -1 —up —vp —w 3] Sup 3v r
dd P H r
| m
D r
p pop op p i r



dd P H P mp P r
: r p :
: r
f f =
r IXEA@@OXUOEOUN rl
r
dd P r H
r ] s r
o
Ulixo r
dd : S u ruj P : luttn lutun
p | -31 p U8V lutvmp p8ulutwmp i lutxm — § lutynr Sulutznr 3§ lut{m =
lutm 3_lutin r u | p U8V ¢ up p8u ¢ vp g ¢ wp
—1Cexp3Buy3iczp=2cHH3, ¢ | r -3 Zuluvtn P
luwtm P —dluxtn 37 luytm 2viuztn
r-31 lutv q ut|m 2pu{tl uy m p H8up
M8Vp U] lulm r g 3 _viu}tn r
q s _ul m r
d ug r -31
z lp8ulutvmp p8viutwmp pg lutxmp —§ lutymp Splutzm 3§ lut{m P
rw O-3! H 2lut]n
2u lujumn =2v 4
O-3!lu}wn n} 1=wn
O-31u}wn r O-3! H 3 ~
3 O-3!upm 3_v p x{w O-3"lu}yn
r
dd I wn
luttn r q
Ivttn r 0- D
10-3un I nlvutn r pU8Up U8Vp Ut
-31 O-3! r OxEq
O-=] -3
O-3! r u8u O-3!lvwtn D O-3!
r
dd S 3 up 3. v p v O-3! r
3Q-31 -3 E-3Inlvxtn pU8up u8vp U p3p D g-=1 Ivytn
r U-310 v O-3!lvztn r
p U-=1 O-31
P SH IR p E-S1 Wk w : O-3] p
0_3: r 3 u = 3 03:
p2v 3 v 0-31g r O-31¢ p
Iv{tn r pU8up U8vp ulip 3u U-=3p | mlv ] tm
r =2u SV U-3ug r
0-=1g2u -1 =i p

dd



() r3_u 0xEqO-31!
p O-=} r O-=} p O-=}
r
18«<=n O-31¢ r
=.u b<«=q He r p
D 0-3] r
dd r 13« 8mp 1§ pnqup
p 1,2 330n qQb+qz
r p p
p q » q
r H 1pOE 0l8«=3qusdm - 3312 p
=Tpqup bxql T H s =guqu asdp =fpgwap =""pqup =" "pgwp 0ug
utp 8xqudp 6xqzp T3«q ap 0xqu | r
dd i p p p
vigxt r p O3, P
P r
ddeer @i - =1 b
dd gi-=1  g1-3}
r P =1 lu
v U-3hu v 0-3h E-3In D
r gi-=1
r O-=31 gi-=tg oI-310 p
N i ) r p p I p3ipHap
Ve gI-=10  01-310
[ |EUEXORUIDE BOETOTn 2,2 O-=1 = p=
O-3! D r
dd -31 unm
v H8Up U8V pgp S 3 up 3_vp Zup 2vp — §p 34
r D D gi-=1 gi-=1
U-3hE-31hpO-3] r D 0-3}
u -3 r
dd p g1-=10 gi-319
r | m )]
r p—1 =i
p p r p
r
P | m
r
r
dd P
gi-=1  gI-31 r gi-=1 uyi
H- Va3 xti  p-|
Yo 3 gi-=1
10 j trymr  xyi r D
gi-=tg o1-310 r



dd gi-=19  of-=21g D
1©x0200 T -3 1-=31n
oa. - SEQE g .31
Eg-=310 D yk
u} O n vOUqwk u}ou
gi-=10 r u}
lwutn lwuyn r
dd Eg-310I01-34gn  Eg-31
D g1 -3 1EON u}yco
r
IfiEEDfm D
D -31  1OIEX0-3 1o

r 310107 -= 1 g
¥4~ tus{yuzxmr D 1©x0000 I T
ISEXOQUETO EU Airp 3£IUXE xt3-w zwp vt un vuOl
wk P
roow 1©x0000 I T
I©_n lwttn P
vOUqwk r
poi-3}
0.7 = P
-31 I xmr
I -00BUG —rp _ETEOEE) vIxp {3{q

{3} vtt u ¢EOTp % EU Airp =ONEEUNEx ~"Eflp Fp uqvty vittvr

r

w7 EIETFOD oy a. I 1£xOp —EOE@ ©EUr uy x|yp
vttu ¢EOOxEp 3&Ur _UxUEDr paTE v} OF uw SO |-{xzp vt um SH
r
0 E@-=31gl p wtqyt EQ-=1on
r =
EG-=10 q q p
‘ Eg-31g
r
@ ) gi-31g
r =19 -3 p 3u
gi-=1g
| Vvp Xp yp znr
gi-319 i
I wir D gi-=10
| uvp uxnr
W gi-=1 107 -= 4 o3
r D gi-=1pol-31 gi-=1 gi-=19
r
dd P P
r o-31 p
r p oi-=}
=1q
"
dd gi-3'g  g1-31g u} ol D
I r Py gi-=1
g1-330 )] gi-=1 r
Yi gi-=1
r p r p
y! 10 0I6
I /0 U100 gi-=1



gI-31g D r
mr Yi
r
d yg&8 vy -3 r | q m
-3 Yi gi-=}
rvys Ixttm Ixutmp
lwvitn -3 r
dd q D o1-319 r u}cod
D u vy xqutp zq| ol p ugvty vauyOl
r p u} p v}
r X
r P y w” r
y8§ 1o 0o 10 Ulix0 D
P ) ° u oy j
r gr-=3 v o r vt wvu 0l1-3]
r y w” |
gi-=19 ooy u} ¢o Ixttn -31
r gi-=1 r
digi- =10 pol-31 r gi-=1
pol-=}
| mrgl-310 =H D
r D gI-31g
p
p
"
dd D gi-=1 gi-319 gi-=1 r b
oi-=} o1-31
r p or-=10 PP
r
dd y
.3:
r p
1 01020 10x0UTTOAIENI P1AXUAD SIOETTOr 8100Tbgr ¥ EUA
ux|}-ywp u}}} L A p
ag1-31 r
D r
D gi-=1 I gi-310 m
p u3co
r
ad D gi-=1
r P p )
r y gl-=3
O-3h(-3E-=! v
gi-=1 r poi-=14
p ~
r p ol-=1 “q



dd

p

p p p
zpxtwp{{} zpwii{yx zpvvypxzt zpuv{pyww zptwupt|z

p r

zpteypt | { yp{{ptl}

r ~"xOOPEp _r IEEm f
9, 83~ t]vx{tyzz u u@l EEIIO0 Ivttun £OE xEEEXEOEE® UTEXEID

dd

dd

dd

mr

dd

dd

gi-310

dd

dd

r

r P vkg

rgi-3m uw{quw} r
r
p oi-=11 p p
m D r
10 D g‘.s:
D r
gi-31
IOCEIUTEDM r
D gi-=0 r
gi-=1 Jo urio
=10 p ES
r poi-=1 g1 -=1gEOI
gi-=31s q roi-3is
| ACAgTIx EU Ainp 228~ ~ vz | {{p vttup
gi-=1 r
r pol-=1
r pol-=1
u r
gi-=1
p poi-=}
f p
r 2 w” r
g1-330 r P g1-330
r - m pgl-=
1o 01go r
m D r
wp Xp Y q rol-=
r p q )
p g1-3
r
gi-=1 W gi-=1 v
r
pol-31 u} u} 3u} r D
uy v} r poi-=1 I b
m |
ngl-31 3u} r p

E 1 O0NEANOOZflugl EEm =£xEEN OEDDEX



p p gl-=3
gi-=1 r gi-=1
r X uyi
"
i I W m gi-=1
r i r I ooy gi-=1
u}co w” r pOpLpET
r ol - 31 po 1 pT
E r D D
rgi-31p wk gi-=1
W r
dd p u}ou D
pol-3}
gi-=1 gi-=1 r wk
gi-=1 r D
r O-=1 pgi-=1 O-=1 Eo=!
D E©o= H o 1 0-3 H
l p g EO3] D EO3)
D O-3! m
dd gi-=10 1-OIEGp 2rp EU
Firp SUENETE TEIEQ - Erp wtl [n-u{y{qu{zzp gi-=1 mp gi-=1
[ p
r w Y~
r LEETOIEAN 8SUMENI0 g ttwq-EUIGIO0 & foi-=3 ~ITOOUEIEOUIEED -=11 1OONEAIIOORf AUENECIE ExCO
OIEXOKAEQD - EQEAXET) 00Erp +AEEPEIEY ™~ |ttvzy -3} gi-=1
r LEETOIEAI  8UNENGE gttwlUUUrETEXOAEQOrEOOSIEE TSUEE T tttwr IUONI©TAXOEEOON
gttxIUUUrETExOEEOOrEOOSIEE TSIEE Ttttxr TUIONO© TAXOAEOON gi-=1 D
r _EOIRAxOUr ©rp EU Afrp uxOEr 3£Uir *EEEr _Elr »0frutty Sruud0zwx{q
zZwyv r
dd ) | m )
p o-=1
o1-330 roop D D
gi-=1 r
gi-=1 lu} m D
p I uyp uzp u{p u|
mr
r D Igi-=1 uyp uzp u{p ulp u}
m | t u m
r | tp up \Y;
m r
| thupv w m r gi-=1
y p ut p uy p vt p vy p wt
p xt p yt p
r
dd r



puyp uzp ufp ulp u} r

p
r
dd ) r
r
D tt uthupyv thupvpw r
or-=4 r
r b D v
gi-=1 v
' |
n p
' |
m
dd u z : p | m {
: oi-=1 r
r p
gi-=1
! oi-=] mr
gi-=19
i gi-=190 )
r
dd ug vu
r ul 1 o O-3! y w”
r r p u8vquufsuw{ H8v uu{
uw{ r p gi-=1 ]
wgvu @i-31 r E1E2 OU wk r
ugvu r )
HL 3 OXXSZXP T T T T A ] 2980 3T - v gi-=3 p
R e i P [ CR g Vi & u3ou r ETE2 OU wk
|+ o m ylgo— oo 110 1 oﬂ:ooﬂélélqwkhaﬂ © 3"~ {In r
gi-=1 r gi-=1 lyk wk noL3 10 37~ vwy
e R = = W | | CR g Ll pr P 6l w a
Ex r gi-=1 ut r v
vt gi-31! r
i ug uy Ol 100 wqvun  gi-=14 D gi-31 W
v 0l r u} Ol w”
gi-=1 r ul
w vu y w” gi-=1 r
u vu r
| wk ~— ] i o m u}
QT.3: p Vv w = r
a P puj gi-=1
' poi-=]
r pol-31 u}
r pooui oi-=10  0i-=}
w vu |

mr



dd u8
wgvu
pI-319
dd
g1-=10
TH
gI-31g
dd
us
ut
p
p
p
dd
dd
dd

o=

uy

o=

uy

ug

r ELET w
r f
us
r
uy U8
gI-310 r
r
uv
p
gl-=1
uv
u{
TH
i gi-=1
puj ug
ut
uy
r
ut
p
r
puj ug
ut
uy
r
ut
p
r
poi-=4
gi-=1
gi-=1
p
r
| |
r P u

r us8
r
. ut
uqu} r gi-=1
’ - r
P g1-330 r P
gi-=1 ut
uy p
u} r u;
p uy
u} r
u
r
oi-1
) uv
u{ p
puj us
uv P
u{ p u}
oi-1
D uv
u{ p
puj us
uv D
u{ p u}
p X p Yy
r PP oo mp
p
r P



=] r ut
p uv p uy
r u{ r
u} r poi-=1
w rol-3m |
m w” rgi-=1 |
m Yy~ r
u PV D r
& gi-=1 120 I1En
r10  yti pLE
p p yti
q r 10 p
D -3 D
r
dd 10 +15 ITExOORUAIEE m
r 10gn b 101£VE£UGN .q r
10 r 1 | KEE xUlEn -~ 2E¢

vi'olno xl-o'n EEEp -r& _TEEEExp 1 20x0Ibp -r«r 8000Exp v —1x00Ep 1r 6UEDUxA <rp SUENIEIE AEIEQ - EQr zp
w yxw lu}{}mr 10 TEUn
10 r {al ru O0-ya} yt
o33! r~10¢]ury o uzrzidl=Z o
Xul¥2—=o% 'n q yttst q trzv«p =2 u plom W - 7 px
D « r 1—QUIEP) pur= 00xEEfp Zrer +£Up 2qur 2AxU10p
211~ 8100 " TEOr vyxpx | {znr -31 ~10 ¢ {3r] o ury i01 2 o y|rx 1%—0%
o uur|1%—0o¥% v q |vts: q trwy«r ©31q-3! ~10 ¢ {3r] o u]ry 01 2 o y|rx
1%=0% mn o uur]l1¥2=0% nv q |vitst q tryt« r r
10 NCSTREY
~10 ¢ lu” " "3-nsh o !, o -l0IUsxn q v{wruy o uzrz IOA3£CAp 3— 1°EEIsOOin
p ¥ IEUN IEOXXEEUTOOZN r 1. 1EUn
p - lur} | { EAN EETIY OO 0 r
IEIE EOOOIEOEOUAxPN  p~Usx "0 r
re3! SxE@NEUEXp EU Arp uxOEr 3EEr 2EEEr _Elr2_ 8 Jwp w{xzgw{ytpu}lz r -3!1-031!
_UTIO0UGy =rp EU Alp SIOETEOI@UxPp wxlw yn~ uuvuuqzp u}ly  r -3} «xEIExp _r=rp EU Airp
uxOEr 30 *EEEr _Elr Jwp Jw{walw{{pu}|zr - PETIDp Yarp EU Airp 3UE+ FEIEQ -EQr u]lvump zxt}zxuw u}}t  r 10

r © -+ UUUrGAZIErOUUrEEUsCIOUOOIZSONTT OEAIET TUON
p

z ICUNTEn f f
r IEOOOIEOEQUAXIUPM IQUXEVE T y D D Zp
O p pup vp wp X r

IQUXEUE T r r pol-=1 I m r

diwk @ - gi-=1s -3
) r ) wk @1 -



oi-=1

p

LEIEGEEp viwp Jwxgw]p vttu <EWIOTp -rp EU Alrp TEOE® ©EUn uyp vzyxqvzy} mr
oo
mp
e T p p
f p
I p m gi-=1 I
= r
@ 31ig
p
r p =19 (I
gr-=1n -3 p
vu O -31 D u} ol D
Yi r
dd ]
u} ol vu 0l D
r p
Mo pv W Ov 0 {
ad p =19 p
r r
D r
D m
gi-=1 r
dd 1 uzp Ty s |
g10i£C m
pH{ w Yk
p.HZ vk -1 oi-=}
Tw gi-=1
gi-=1 p
q | m
q E-33 r p p
D -3 P
D r
-3 Jei -3 }yi q -3
q -3 r gl-=3 q -3
=¥ r
i gi-31 o1-31
r
ri P
s
r p
rgi-st gi-=1 I f
r
& D gi-=1 of-=1
31 060 1ON 6eem r uof 668

a0 - = 3 1gOKNlp IEOOOXAN -=1n

©xOgO0TilE
Wk o1 .

r 1-xigT0Bp 2rp EU Airp

r
o -

p

=
W
= mm

=)
W

.31
|

r
gi-=31
r+={p .uzp

r
gi-3

p 01-3

It q
}rqutta
|ti

xqy *



roz —-u pOi 668

g  IEI@qEElOIn I u m p
gi-=1 r oz D
u D -u pu r
| p %Up rp EU Alrp puxOEr 3EEr XEEEr _Elrp }HIm ztx{qztyv Ivttvn _Ulp —rp EU Airp uxOEr SEEr YEAE _E+p JH |mp
yyuyqyyvt lvttvn p£EEI@O0p prp EU Airp @ EOE ©EUrp uzp 3x|q}y| Ivttvn &xUOOEMEXOOp Lrp EU Alrp | ETEOEEp

8I0UEETr vy ytyqyt] Ivttvn LUGETHp 2rp EU Alrp 3£0r SI0UEETr vy xxzgxx] Ivttvn  nr

D D ©z D ol-3 yq -
D — pyk P
dd p pOil 69 p 10 %lkp —rp EU £+p 3£0r SIOUEETOO+ vip O0r
uttzrututy vtty r D
H D q 100 OUEXTEOTN
r q p g D MOl 89
r D pof 6 p 1I2E"0U0 vttwn
r
d { | gi-=1 g1-3;
p©=1 p
r
b r gi-=1
s gr-31 D gi-=1
ag1-=3 r )
| D mp gi-=1
gi-=1 r
r 31iq
"
dd P
of-=1 gi-=1 =¥
q r v D a3 D
gi-=1 p oi-31 100ExACHPn
D r D gi-=1
I00EX£CHPM r D IEIEOBRIO TN
p -3 r
dd I por-31n -31
r -31
r p
gi-=1 r r D q D
-3: r
p oy =- P g1-3; r
wk p ag1-3; r
p gi-=1 =1
r
& ) or-31 =
r gi-=1 D
r r uu
©31 gi-=1 r wvu r
D D gi-=1 s gi-=1 u}



ad gi-=1

o1-3]

Woi-=1  gf-=1

q
Eirp 34U SIOUEETOGsutwn-vvyqwtp vttup E

p I£OTEAN GUXEAEEN
I08EUEOUPOEN —8>

p «O_|]/4 r

p

OCIOTExy —rprpEl
+01p ~rp EU Airp _ ETEOEEp

Vv~ 1zlapl{vp «ECr up vttv _OOI& 3rp EU Ar ~ »x0lir {xI}n~ xxvtgxxvxp vttt 21p0gilh —rp EU Airp _EIEOEE v]w-

zlvqz|zp u}}}y zptuwpyuz
dd
o1-=} q
r
r
p P
100EX£CHPm
m
.3: r
r -3
q
dd )]
r
oi-=1
ol-3} u}
p
r
dd P
m r
p
p -3 r
p -3
r p p p
-3 p
r p-=4
©3]
rgl-s1 g1-33
gi-=1 oI -31
dd gi-=1 gI-31
IEREEUxOOOXEUTOOM I
r p
gr-33p01-33 03]
p q p

p

- UCTO@O00p ©rp EU Aflp SEUUXE

or-31

.31
1

UIE@p »Ofir wwp O0r xtugxtzp vttw

p
r p
p I p
gr-31
po1-3] u} q
q q
r q p
IEEODEEN
100EX£CHPn D
.3: r
r
D 100EX£CHPM
gi-=1 =¥
I p
p p
zptuwpyuz uuwquu{ r
p p p
©3; \%
p
©3!
-3 f f p-=3 =
| m \Y;
r
r gi-=1p 01-3]
p f f f f
pO=13q q p p p
pO=] -3
gi-=1 o1-=1
m p q



r D D
] r
a ol-=1 or-31 gl-31p00-31)
r P ] r
r p =] r
p q r p gi-=1 o1 -3
r gi-=1  gI-31 s
S r f f
r
=1 =1 r
gi-s1
I
pop PP D D r
PP m
ddesr .31
dd 31q r D
a1-=3 r z P
ug 6@ gi-=1  3p ' =1
-=1 roop y pgi-=1
O-3] US{TLETE -3 3u ui O-=1
U-=1 E-=i r { p
q r p
r z r
v gi-=1 u
u pol-31
r P \% | P m
PP r
dd v gi-=1 u
Vv u rr p u Vv
q q r u \Y;
v rl pol-=1  u}
nr gi-=1 u y
gi-=1 u r PV gi-=1 u
p
r \Y; | m -3 -3
r pf f
r r
dd z p S 03pSp U8 up u8vp g
O-3hU-37p E-3) 3u
3u p3uq gi-=y -3} q
) roo S S0 HE W HSVD g
O-=ppuU-33p E-33 T
- PHIC gi-=1} q -=1
ruig ol-3} p y ui O-3] Ui
r lum wtq zt Vi 1-3; m
T p r

rl

p S
'
p
SUp Ugp
p
Vv
r
p
r
p
r
p



dd

dd

dd

ddéd>sr

dd

dd

dd

pO=]

= mm.

p

| p p

gi-=11gn

.31
L}
q
p
m
|
.31
L}
oi-=;
oi-=1
p
S

p S
gi-=11gn

oi-=1

gi-=11gn



W =

dd gi-=1 I m
p pgi-3} -« q ol-3} ol
m r
r In s
r p p p r
p I--uamp Az e AN ;s 2 p\AA
P ropE r p . IEUENp -rvar £OE _ OEEp
Orp f f JOUIUIXE - EZ vttt
“EU x| lin-uquzp vttt r
r p r p
r
"
dd D v i-31 Iin gi-=1
| D N [
I7iin @i - =1 gi-=1
gi-=1
m
r gi-=1
gi-=1 r
dd gi-=1 b I30xUTEXO CiidUgmp
@p I-2ng p-p gu-p p
r | q
ol-3} D Gy 2+, 1p p
q r
"
dd P | P
n VoD p
| p zx r p
p
A\ X P p
uz p zx utt vtt D
b gi-=1 lusiquvy{n
T -s]swx 1=i=im vyz D gi-=1
I3pgqux}z m sy Ssww 1= uvt
r=279 trttu P r whttt r
27¢tru p 3uqux}z vitq r
dd gi-=1 VX
P wz P x| zt r
gi-=1 VX D wz ] x| zt
D m
P gi-=1 3t P
gi-=1 {yi poi-=1 yti
poi-=} vyl P ol-3]
uti r -1
r
dd r g1-=11gm
ol-3] p ol-3
r



Ke

m
m»

p ©rep r
ai -
Wxrof-31p ol -3}y

dd

1TOUEE gi-=4p ol -

a oi-=1p0i-=

m

s -=11q

poi-=14 o1-34
1TOUEED

000071008 £0E =EUIOE@ EOx ©ENUExXP

=Jele):[1)i)

i rr

dd q
©33s

r lwznr )
lwvmr

IEQUTUPM

dd

Iutmp
I@an Tw{mp
p p

oi-31pol-31

p 0-{rta {rzp
r
p
Is>pm Iw Jmp

r
p
r _TEUEdp - rysar
s
Vel | m r
z{plrr ut v
3”
q
p p g-3901-34 s
r
=H gi-=1 gi-=1
=] or-=] m p
=1lq r
gi-=1 gi-=1 31lq
p
I q m
P q p
ri f
gi-=1 gI-31
gi-=3o1-31
r
p
E . TOxU GOUEXEEXIOT -=1' EOE _10x) —£IxQI0 -=31! (0
r
Twymr ©=]
©3; ©3;
r©33s
©3]
S H IEOUIUPM I
.31
[ |
r p
1EGUTUPN
s r
-31q r
{rv a{rzp {
p
P8 P20
Iw}p xtm r



dd p p q p
[ p
r D r
r
r
dd r ] P ] r Iwwnr
dd P U ©=31
r
0- o3} f 10x0U00 @000 Enf r
@ ) 31
ri P lyal{ ©r.r.r3r zptuwpvxt V8]
Vat}ztvzyy m Vil
1B T 191CTOTEOE ~ AxIGCAED ~~ ¥ mp u3 19r_r_r3r zptuwpvxtn r
dd uv )
SH gl-31 p3p px TEH
r -3
gi-=1 r gi-=1  p2p pxkp p!
p r ol-3
| ) m
re
dd gi-=1 I p 2EEEEXEP vttv
2F EEEXEP vitw +EUIg) ©r+m EUAlr - D
p p ©=]
r1£10 u}}} ¢ TAOT u}}} ¢ TEOT vittor D vtt fi
110 u} 3 3mp r pujgvt
lquvi uzOilr D
| Py mp r 1210 u}33or
p
©3! r ¢ TEOT vtttmr
[ p
I p vt fn
gi-=1 r
dd ) ) s
=H 1EOUTUPN
p pk r
=11q IEGUUbn  @gi-321pal-31p SHI r
r uti
r yi PV pui D tril @
r D gi-=1 gi-=1
r p r
IEAUTEUExmp INOEUENIOT {TOEmp
r -31q 1EQUTUPN r
dd uy D p+  ux!  gi-3!
gi-=1 10QUEDEN ruxx  3pqux}z px!

3uqux}z g1-31

r



gi-=1 gi-=1
r uy p p
I p p p p m
r D r
% r
rl p wv mr p ta p
IEQOTUT AUIOOM r p -31ig 1EOUTUPN
p
i r ] vyl a {yi
r yti r
P oD r
dd r
©=1 r [ [o]
m g3 r n{ vt uxt
lwxm r
uxt p {t r lv O1sOfp vy O= p O— ¢ yrtmr {t
yz IEIEEIxOO TOXEUTE OOCINilP @TiEIN o3!
r pyz v La{ ©=] r
pa9 xa| vttt r gi-=1
p g m p
r | q m vttv } u}
+AOTEx EU Air f I q m f vttvtuwulyu
D 1 OEEx@00 Ivttwn r-3nq
r p p
r
@ 310q
=12 D Ivg m I0o=1a=1py X
lvq m I0r=1a=1y) AEqlxq ng=q lpg—gm
Ixq agliq m r —£O Ivtttn r
d&r
dd rl
yt f f rm p —0» LA Ixvp Xxwmp
»UVV Ixxmp ox0gO0TTiE  YOUEGOEOEEIL Ixyn
r uugwx
D 13- ugn I0EOEUX£UTOZN r
P e-M r Ixzgx|mr P
1M p rIx3p ytr |
r lyunr pa-H
o-=1 p g-=1 i-u r
dd -=31iq 1EQUTUPM =11q
p p
r
s r XZ q yup uvtp
uwxquwz D r
q r
dd P yt r P



vtip wtip Xt ytip zti

{tiup |tur 3t q r
zavt q r
q zavt r gi-=1
p o-=1
r q r 1] nr
q ~ q A 2 vAn ~ r
-311q IEQUIUPMp -311q ]
q
r
S r
@ .31iq
r P | & yt q r
I=E°EORIE vttt D
D yt P+ I0ETTENEN
r s r
©31
©3; r ©=3] ©3!
r I2E°EORIE vttvnr D
TUR| P
r lpexb vetvar
dd
-=11q r
r InExD vttvnr IEQEQEPUIE UEZIENEN
r 1 TEOT vttwn
I, FUIGTETAGEXEQ vEttn r q D S |
m r gi-=thol-31) -=1q
r
ad~7r
d -=1lg p
r
r ©3;
r I+q mq q 1+q m
ISEOOY vittmp gu@— 1pUIOEO vitwmp qua-q q ISEOOZ vitvmp
D 11TPACOOOE TAT vttwnp
r 1T xEE0 m r
SH D r
r 3=
r r D
| P m pE= \Y; r
dd P r q
p 0- r p
«©] r
r ] | m I g mp | m
lp—mp E Io+q gElq n lux—n IPEOPAXO vtwn D -31q
r r
ol-=1pol-=] p SEaH q
r p 1=q

D IiUxQ0IEN |y r



q r D I qEOq n lp+—4ng

I+q  n I"EOOT vttwvn P 1p pE—p px— !
r
ddeor q
dd P S
r r~1In
| D m 1T
r r
r D Ov¥v D
p p
r p
r p l«<Exxfx] vetvn  r
ITOUEXOANRAITOON r
| D D D n -=1ig I pEO3} m
r
r p £ x000q=I0PI0TRH WIEXEE ~"TEOIEAI LEETOIEAN +ICxExbp

UUUrOIEXEEOEUIEOO D
w4001 _ _p "TEOI@Uip OF uxQUETD ~"OOTUTAUTOO £OE ~"x0aaiiopIONp ~ -~ uxEdd nUCHIgTExgp S8OEA - £UOG) u}ur r

dd 2r
ad p p p
I &P ©n ri{{q
| xnr r q P
r 1-©_nm r P
s r
rl per r r3r xpww |pwtu xpwH{plw} xpwuwvp]zt
xplvzplvu ypuutp]tz fr p BOEEQUXEC 1~ 3%, 80Er Y OTEXglp
39, n  UxOEOUE®I - 02 +£CEp | CCOU pAxDp Bmp avOgUxt SEQORUEICI-NEYO  ONT =610Ep - EGEAXET 1xIEOMIE
pAXDp 37m r
dd f f
r
utqgvti jtayti r
uti | )] P m 3t r
|zE pfaf f f rier r r3rxpw] [pwtu  xpw}i{p|w} mr
dd P r
P r
I©up™™n p p
q r1er_r_r3r xpwuvp]zt xplvzp]vu ypuutp] tz
m
r p
gi-31 s r
ddBOEAGUXE 1TOUXEUx/EE TEAN TOQUAINENTOON P q r
o p p p q § -
r 0EAGUXE
r . UxOEOUE p 2YOQUxE SECOAUAN
p p q r

Or_rerOrgr r



dd ux P
o= SOEEQUXE
r D uw
= or-=]
gl-=3 r
s 1]
gi-=1 S
r
1EQUTUPN
r =1lqg
p
r D ut a vyi
)] {y & utti r
lar  -320g
@ .31q
r
r
IHEXEIUOXOE TEOTEAlN
IV.E100 vitvn  r D
r
"
r 17 xg00 vttvmr SHe
re
dd=r
dd w p
gi-=1
p
r 1TOUAE
r I !
p 1T
dd>>dr s
dd p 31iq
p p
r
dd>»>a0r
@ p S
r p

-3 : @I -3 :
p or-=}
r
s
OOEAQUXE ]
' r p
I -31q 1EOUTUPM p
D 7
1EQUTUPM D
r utta
p vy a yti p yta {yi
rr
2=ty TRUT
r
r
!
| m
S
1TOUEE IEOCxPOZN
gi-=1
gi-=1
1EQUTUPMp -31q 1EGUTUPN
r p
s
rot-=s1 or-3} p p
s
rgl-=1p0l-3} =11q

p -31q

1EQUTUPN



ol-=] p =1lq
r
dd gi-31q gi-=1 p
gi-=1 ‘ I
gi-=1
"
ad D gi-=1
r D gi-=1
r or-=4
gi-=1 r
dd D gi-=1 gi-=1
r b oi-=1  wer
gi-=1 r
r gi-=1 i
r
& D gi-=1 D
gi-=1 gi-=1 -3 p
f f r uu r
: 8§
gi-=1 r
gi-=1 r
gi-=1 r
ad p p p p p p
i i P
gl-=3 r
dd 1EGUTTEGIE @TIEU 1EOQUTTEGIE ExIEn
r i r
D s gi-=1 r
r p
gi-=1 r ] =}
p gi-=1 r p
r p
"
dd D D gi-=1
q r p oi-=}
| 2y m S P
P 18 "%qujuvp - ¥4 gv{tvtun -Ozxqt{}z I-, xutxn -Yagv{tvtu l 31
m uy q
r gi-=1 D I D
©3] m
r WENE@ED ur £OE —ExElkq , £QUXEp
vttv TEUOT £OE +IECExOEOp vitvp +zUZETExq=AUD vett  _UT0Exp vitw  r p f
ff f pgi-=1
gi-=1 r
D p - EREORAD 1 EXOIENU



dd
r IWENEQEp pr £OE —EXEEEq, £QUXEp

1rp ~ 0r 0UEQUrp uutlin- Fquwp vty

mr D r w
8§ 11-w3v -3
r r
IEONEqAEAQUEEN
©=] p
q p ©3! rl p ZKEDNIOp =rorp

EU Airp ~ u y »ixOlp {vivn-uxFugzp u}}] =00p +m EU Eirp JE0 ©xUT ©ENU

-EUp yulugwn-Jug}zp vttu <IOExp Tp

»EEEI0E) vt- _{xq_{zp vttv fr -311q p
r
dd p p
I D q m gi-=1 r
D r
@ p p oi-=}
r ] f f r
I p p p p
n m ri p x|
] VX p uv m
r
dd p p ol-=]
r
p p p
] ag1-31
r r pgl-31 I
m r p
r p p
r
p p p r
ad p r p zpvx|p{vt
p q
r p
p p r
D r
r
dd ) r
p p o1-=1 r
dd>>e80r
ad I p moop PP PP oo p p
r p f
p p r pol-=4
gi-=1 [o r f
f p p p p p



dd r | )] mp )] )]
r- p D IETYEE Oliigmp
p p
p
1000TETUbn r 0— r
D r
dd | m
r p p p xEOO0TOx 2+
181 . «p PEXZIOOEOPY 3 Iug. n r D p
19bx101 £CTiiUPN r
p
dd r
d p PP p I p p p
pom ‘ )
p p r
p p p p p p p
f p pop p
r
r
dd P
r r D
r
p
"
dd r p
p p p p f
r DS
r p p p p r-
p p p p
D r
S r
d p ol-=1pol-=] P
D r
gi-=1 r
©33 o * p
o33! rl p r “DUEA "r 0TEUA _r YuEUECEp 2r ~“DEEAD 1r

YEOADEUR =r —KOENOKY v %EOCTp 3r oglllp =r 3EDAREUA) ©r “BUEA °r ~10&xlp ©r 3EDEINOA <rqfir %I0p

TEOER »AEEIOE u}w z| u wz}up vttu nrgl-31 o3! D
-3 roop D
rl p.rq”r —£Op -rur ZETAIC Yur
OF CTOOKUEXEND EOx TEOE UTExEOPf) =O0NEEUNEX UTEXAOP v~wtvwu{p vtttr m

°r UOTp ,r Yar =10p FOEUEIOOOEDU
1-=]

g1-=3 ut



dd r

ad p p p p
r p
p pop
@ I D
m IXEUEQUIOO EOEOADM r
dd b D gi-=1p o1-31 m
r p p p p
p
r HIRE “~OxOOxEUT00 £OE =00 plAxOEEEUITEAI) 60E
r | m
r )] Xpyvvp|uu
r
dd r
r
r
dd P i©yt | yti m a©yt
| yti m r
P i©yts a©yt r
r p
p
"
dd r
a©yt r
r p
r Tyl 9
usv m
"
"
dd trttu & wt Olsbl D trtu & vy Olsbl
D tru & vt Olsbl D uautOlsblpv a} Olsblpw a |
OlsbIpx & { Olsblp y a z Olsbl r
r p p pov p uaut poowa{ p xpyp
Z P r p p p
| m
r p gr-=3p01-3;
D r
dd gi-=1s=1 0F ol i rl p ufls°la
ytt Olselp utt fIscl1a vy OlIs®lp uflsela ytflsim | D m D
‘ ol-=8 ol-=1 b



dd p p p
gi-=1 r r

8. 83r tjuw]u{xw}rvttu r

dd pol-31 gi-=1
A A AN N vAs r p —n 7z AN . A\p - \ ,p N p
1UEXEQUAEUIEN rl p ""IEO EU ANr Tu}}xm puxOEr SEEr jEEEr _Ex ©_px ju-wtyxqwty{
mr P
p r
ITOGEEEEEN r
p Az p p
1TOUEE D
r
dd pop r
dd
dd
r q
-31q 1EGUTUPN | pol-31pgl-31 -31q m
s r
s r
r p p p r
dd D p s r gi-=1
AN SsAzAA N s A~ A NN S A A pA p p E
EOEEIEIOOPEOZIZ) 11GUOONEZOOZIP r ag1-33
p I m
r
W p-=3Mq I S ITin S
s 1T
r
p r
r gi-=r  oI-31!
S p r
a P PP X
q r q i
r
p uy r O-=}
O-3] q r q



dd gi-=1 s gi-=1 1n

dd p p p p p
]
[ |

f p p
-31q 1EOUTUPN r q s

r p a p p

r D p «IENE@K »1x0i0Tbp xUT EErp <O10Ep ©r EU Aflr
IEE@m pITEEENOTTA £10010EO vLIlIAOD § v4IbIOZ) vitu =£xxp 6 t p EU Alrp =O0IEEUIEx =EETEEN paexE2IION0TP EOE
—EOxT1@ puEXEGIIOIOTPEOX »>EUEXIOEXTEOZ) SOUOKEO) ©rp EU Alp Yar&r | FUOEEXZ) vitw r

dd r )]

q S

r p ValOQUEONERP £, 000 UTE EIEEEXEOEE-
EOONEEITO0P OF @UCUXEEUIUE TPCXIEIQAIIOO U0 UTE @UUEP OF CEEUEXIElI OEUTOTEOZRH ~=EE =IExOCION vttv
U0 yulzm-xy}qz{ _ET00I0IDp —p F<UOEUIOOAI EOE EOOOEXENIUE TEOOOIE@ OF OEUTOTEOIE GEEUEXIAR ~"Uxx ~0I0
21exOCION vty «EC ylin-vigz r D

p-=1 r
r p
p
r
dd D - 1 -E@OIx£UOxb @pOEPUIAiN r
r
d-=}1q I D -2 ) poop M r
p P r
dd
dd u- : gi-=1
dd ] r
p Py r p
| m : uv a uy
uv a uy r -1 31
r Tt up \Y r P 3u
gi-=1 r 3y
r
d - p D oD r



NC_002019  A/Puerto Rico/8/34 1565 1934 HINI
M30746  A/Wilson-Smith/33 1565 1933 HIN1
M81583  A/Leningrad/134/47/57 1566 1957 H2N2
AF348180  A/Hong Kong/1/68 1520 1968 FH3N2
{ L7345 A/Memphis/101/72 1565 1972 H3N2
D00051 A/Udorn/307/72 1565 1972 H3N2
L07359 A/Guangdong/38/77 1565 1977 H3N2
M59333  A/Ohio/201/83 1565 1983 HINI
L07364 A/Memphis/14/85 1565 1985 H3N2
M76610  A/Wisconsin/3623/88 1565 1988 HINI
U71144 AJ/AKkita/1/94 ‘ 1497 1994 H3N2
AF084277  A/Hong Kong/483/97 - 1497 1997 HSNI
AF036359  A/Hong Kong/156/97 1565 1997 H5N1
AF250472  A/Aquatic bird/Hong Kong/M603/98 1497 1998  HIINI
ISDN13443  A/Sydney/274/2000 - 1503 2000 H3N2
M63773  A/Duck/Manitoba/1/53 1565 1953 HIONT
M63775  A/Duck/Pennsylvania/1/69 1565 1969 H6NI
M30750  A/Equine/London/1416/73 1565 1973 HIN7
M63777  A/GullMaryland/5/77 1565 1977 HIINS
M30756  Algull/Maryland/1815/79 1565 1979 HI3N6
M63785 A/Mallard/Astrakhan(Gurjev)/263/82 1565 1982 HI14NS5
M27520  A/whale/Maine/328/84 1565 1984 HI3N2
M63768  A/Swine/lowa/17672/88 1565 1988 HIN1
726857 Alturkey/Germany/3/91 1554 1991 HINI
U49094 A/Duck/Nanchang/1749/92 1407 1992 HIIN2
AF156402  A/Chicken/Hong Kong/G9/97 1536 1997 HIN2
4 AF285888  A/Swine/Ontariof01911-1/99 1532 1999 H4NG
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Segment 1: PB2
PB2-117/137
PB2-124/144
PB2-170/190
PB2-195/215
PB2-1614/1634
PB2-1942/1962
PB2-2151/2171
PB2-2210/2230
PB2-2240/2260
PB2-2283/2303

Segment 2: PB1
PB1-6/26
PB1-15/35
PB1-34/54
PB1-56/76
PB1-129/149
PB1-1050/1070
PB1-1242/1262
PB1-2257/2277

Segment 3: PA
PA-6/26
PA-24/44
PA-35/55
PA-44/64
PA-52/72
PA-121/141
PA-617/637
PA-711/731
PA-739/759
PA-995/1015
PA-2054/2074
PA-2087/2107
PA-2110/2130
PA-2131/2151

Segment 4: HA

HA-1119/1139
HA-1121/1141
HA-1571/1591

Segment 5: NP
NP-19/39
NP-42/62
NP-231/251
NP-390/410
NP-393/413
NP-708/728
NP-1492/1512

NP-1496/1516
NP-1519/1539

Segment 6: NA
NA-20/40
NA704/724
NA-861/881
NA-901/921

Segment 7: M
M-156/176
M-175/195
M-218/238
M-244/264
M-373/393
M-377/397
M-480/500
M-584/604
M-598/618
M-686/706
M-731/751
M-816/836
M-934/954
M-982/1002

Segment 8: NS
NS-101/121
NS-104/124
NS-128/148
NS-137/157
NS-562/582
N5-589/609

AATCAAGAAGTACACATCAGG
AAGTACACATCAGGAAGACAG
AATGGATGATGGCAATGAAAT
AATTACAGCAGACAAGAGGAT
AACTTACTCATCGTCAATGAT
AATGTGAGGGGATCAGGAATG
AAGCATCAATGAACTGAGCAA
AAGGAGACGTGGTGTTGGTAA
AACGGGACTCTAGCATACTTA
AAGAATTCGGATGGCCATCAA

AAGCAGGCAAACCATTTGAAT
AACCATTTGAATGGATGTCAA
AATCCGACCTTACTTTTCTTA
AAGTGCCAGCACARARATGCTA
AACAGGATACACCATGGATAC
AATGTTCTCAAACAARATGGC
AATGATGATGGGCATGTTCAA
AAGATCTGTTCCACCATTGAA

AAGCAGGTACTGATCCAAAAT
AATGGAAGATTTTGTGCGACA
TTGTGCGACAATGCTTCAATC
AATGCTTCAATCCGATGATTG
AATCCGATGATTGTCGAGCTT
AACAAATTTGCAGCAATATGC
AAGAGACAATTGAAGARAGGT
TAGAGCCTATGTGGATGGATT
AACGGCTACATTGAGGGCAAG
AACCACACGAARAGGGAATAA
AACCTGGGACCTTTGATCTTG
AAGCAATTGAGGAGTGCCTGA
AATGATCCCTGGGTTTTGCTT
AATGCTTCTTGGTTCAACTCC

TTGGAGCCATTGCCGGTTTTA
GGAGCCATTGCCGGTTTTATT
AATGGGACTTATGATTATCCC

AATCACTCACTGAGTGACATC
AATCATGGCGTCCCAAGGCAC
AATAGAGAGAATGGTGCTCTC
AATAAGGCGAATCTGGCGCCA
ARGGCGAATCTGGCGCCARGC
AATGTGCAACATTCTCAAAGG
AATGAAGGATCTTATTTCITC

AAGGATCTTATTTCTTCGGAG
AATGCAGAGGAGTACGACAAT

AATGAATCCARARTCAGAAAAT
GAGGACACAAGAGTCTGAATG
GAGGAATGTTCCTGTITACCCT
GTGTGTGCAGAGACAATTGGC

AATGGCTAAAGACAAGACCAA
AATCCTGTCACCTCTGACTAA
ACGCTCACCGTGCCCAGTGAG
ACTGCAGCGTAGACGCTTTGT
ACTCAGTTATTCTGCTGGTGC
AGTTATTCTGCTGGTGCACTT
ARCAGATTGCTGACTCCCAGC
ARGGCTATGGAGCAAATGGCT
AATGGCTGGATCGAGTGAGCA
ACTCATCCTAGCTCCAGTGCT
AATTTGCAGGCCTATCAGAAA
ATTGTGGATTCTTGATCGTCT
AAGAATATCGAAAGGAACAGC
ATTTTGTCAGCATAGAGCTGG

AAGAACTAGGTGATGCCCCAT
AACTAGGTGATGCCCCATTCC
ATCGGCTTCGCCGAGATCAGA
GCCGAGATCAGAAATCCCTARA
GGAGTCCTCATCGGAGGACTT
AATGATAACACAGTTCGAGTC
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M-832/850
a /

us-

Segment 1: PB2
PB2-4/22 sense

PB2-4/22 antisense
PB2-12/30 sense
PB2-12/30 antisense
PB2-68/86 sense
PB2-68/86 antisense
PB2-115/133 sense
PB2-115/133 antisense
PB2-167/185 sense
PB2-167/185 antisense
PB2-473/491 sense
PB2-473/491 antisense
PB2-956/974 sense
PB2-956/974 antisense
PB2-1622/1640 sense
PB2-1622/1640 antisense

Segment 2: PB1

PB1-1124/1142
PB1-1124/1142
PB1-1618/1636
PB1-1618/1636

sense
antisense
sense
antisense

Segment 3: PA
PA-3/21 sense

PA-3/21 antisense
PA-544/562 sense
PA-544/562 antisense
PA-587/605 sense
PA-587/605 antisense
PA-1438/1466 sense
PA-1438/1466 antisense
PA-2175/2193 sense
PA-2175/2193 antisense
PA-2188/2206 sense
PA-2188/2206 antisense

Segment 5: NP

NP-14/32 sense
NP-14/32 antisense
NP-50/68 sense
NP-50/68 antisense
NP-1505/1523 sense
NP-1505/1523 antisense
NP-1521/1539 sense
NP-1521/1539 antisense
NP-1488/1506 sense
NP~1488/1506 antisense

Segment 7: M
M-3/21 sense

M-3/21 antisense
M-13/31 sense
M-13/31 antisense
M-150/158 sense
M-150/158 antisense
M-172/190 sense
M-172/190 antisense
M-211/229 sense
M-211/229 antisense
M-232/250 sense
M-232/250 antisense
M~255/273 sense
M-~255/273 antisense
M-645/663 sense
M-645/663 antisense
M~723/741 sense
M-723/741 antisense
M-808/826 sense
M~808/826 antisense
M-832/850 sense
antisense

ol -

GAARAGCAGGUCAAUUAUAUATAT
AUAUAAUUGACCUGCUUUCATAT
GUCAAUUAUAUUCAAUAUGATAT
CAUAUUGAAUAUAAUUGACATAT
CUCGCACCCGCGAGAUACUATAT

'AGUAUCUCGCGGGUGCGAGATAT

AURAUCAAGAAGUACACAUATAT
AUGUGUACUUCUUGAUUAUATAT
UGARAUGGAUGAUGGCAAUATAT
AUUGCCAUCAUCCAUUUCAJTAT
CUGGUCAUGCAGAUCUCAGATAT
CUGAGAUCUGCAUGACCAGATAT
UAUGCAAGGCUGCAAUGGGATAT
CCCAUUGCAGCCUUGCAUAJTAT
CAUCGUCAAUGAUGUGGGAATAT
UCCCACAUCAUUGACGAUGATAT

AAAUACCUGCAGAAAUGCUATAT
AGCAUUUCUGCAGGUAUUUATAT
AACAAUAUGAUAAACAAUGATAT
CAUUGUUUAUCAUAUUGUUCTAT .

CGAAAGCAGGUACUGAUCCATAT
GGAUCAGUACCUGCUUUCGATAT
AGGCUAUUCACCAUAAGACATAT
GUCUUAUGGUGAAUAGCCUATAT
GGGAUUCCUUUCGUCAGUCATAT
GACUGACGAAAGGAAUCCCATAT
GCAUCUUGUGCAGCAAUGGATAT
CCAUUGCUGCACAAGAUGCATAT
GUUGUGGCAGUGCUACUAUATAT
AUAGUAGCACUGCCACAACATAT
UACUAUUUGCUAUCCAUACATAT
GUAUGGAUAGCAAAUAGUAATAT

UAGAUAAUCACUCACUGAGATAT
CUCAGUGAGUGAUUAUCUAJTAT
CGUCCCAAGGCACCARACGATAT
CGUUUGGUGCCUUGGGACGATAT
AUUUCUUCGGAGACAAUGCATAT
GCAUUGUCUCCGAAGAAAUATAT
UGCAGAGGAGUACGACAAUATIT
AUUGUCGUACUCCUCUGCAdTAT
GAGTAATGAAGGATCTTATATAT
ATAAGATCCTTCATTACTCATAT

CGAAAGCAGGUAGAUAUUGATAT
CAAUAUCUACCUGCUUUCGATAT
UAGAUAUUGAAAGAUGAGUATAT
ACUCAUCUUUCAAUAUCUAATAT
UCAUGGAAUGGCUAAAGACATIT
GUCUUUAGCCAUUCCAUGAATAT
ACCAAUCCUGUCACCUCUGATAT
CAGAGGUGACAGGAUUGGUATIT
UGUGUUCACGCUCACCGUGATAT
CACGGUGAGCGUGAACACACTIT
CAGUGAGCGAGGACUGCAGATAT
CUGCAGUCCUCGCUCACUGATAT
GACGCUUUGUCCAAAAUGCATAT
GCAUUUUGGACAAAGCGUCATAT
GUCAGGCUAGGCAAAUGGUATAT
ACCAUUUGCCUAGCCUGACATAT
UUCUUGAAARAUUUGCAGGCATAT
GCCUGCARAUUUUCAAGAAQTAT
UCAUUGGGAUCUUGCACUUATAT
AAGUGCAAGAUCCCAAUGAATAT
UGUGGAUUCUUGAUCGUCUJTAT
AGACGAUCAAGARUCCACRATAT
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M-986/1004 sense
M-986/1004 antisense
M-44-52/741-750 sense

M-44-52/741-750 antisense

Segment 8: NS
NS-5/23 sense

NS-5/23 antisense
NS-9/27 sense
NS-9/27 antisense
NS-543/561 sense
NS-543/561 antisense
NS-623/641 sense
NS-623/641 antisense
NS-642/660 sense
NS-642/660 antisense
NS-831/849 sense
NS-831/839 antisense
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UGUCAGCAUAGAGCUGGAGATAT
CUCCAGCUCUAUGCUGACAJTAT
GTCGAARACGCCTATCAGAAATAT
UUCUGAUAGGCGUUUCGACATAT

AAAAGCAGGGUGACAAAGAATAT
UCUUUGUCACCCUGCUUUUATAT
GCAGGGUGACAARGACAUAATAT
UAUGUCUUUGUCACCCUGCATAT
GGAUGUCAARAAUGCAGUUATAT
AACUGCAUUUUUGACAUCCATAT
AGAGAUUCGCUUGGAGAAGATAT
CUUCUCCAAGCGARAUCUCUATAT
CAGUAAUGAGAAUGGGAGAATAT
UCUCCCAUUCUCAUUACUGATAT
UUGUGGAUUCUUGAUCGUCATAT
GACGAUCAAGAAUCCACAAATAT
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Name siRNA sequence (5’ —3)
PB2-2210/2230 (sense) GGAGACGUGGUGUUGGUAAJTAT (SEQ ID NO: 69)
PB2-2210/2230 (antisense) UUACCAACACCACGUCUCCATAdT _ (SEQ ID NO: 70)
PB2-2240/2260 (sense) CGGGACUCUAGCAUACUUAdTAT (SEQ ID NO: 1)

PB2-2240/2260 (antisense)

UAAGUAUGCUAGAGUCCCGATAT (SEQ IDNO: 72)

PB1-6/26 (sense)

GCAGGCAAACCAUUUGAAUJTIT (SEQ ID NO: 73)

PB1-6/26 (antisense)

AUUCAAAUGGUUUGCCUGCATAT (SEQID NO: 74)

PB1-120/149 (sense)

CAGGAUACACCAUGGAUACATAT (SEQ ID NO: 75)

PB1-129/149 (antisense)

GUAUCCAUGGUGUAUCCUGATAT (SEQ ID NO: 76)

PB1-2257/2277 (sense)

GAUCUGUUCCACCAUUGAAJTAT (SEQ IDNO: 77)

PB1-2257/2277 (antisense)

UUCAAUGGUGGAACAGAUCATAT (SEQ ID NO: 78)

PA-44/64 (sense) UGCUUCAAUCCGAUGAUUGATAT (SEQ ID NO: 79)
PA-44/64 (antisense) CAAUCAUCGGAUUGAAGCAJTAT (SEQ ID NO: 80)
PA-739/759 (sense) CGGCUACAUUGAGGGCAAGATAT (SEQ ID NO: 81)
PA-739/759 (antisense) CUUGCCCUCAAUGUAGCCGATAT (SEQ ID NO: 82)

PA-2087/2107 (G) (sense)

GCAAUUGAGGAGUGCCUGAJTAT (SEQID NO: 83)

PA-2087/2107 (G) (antisense)

UCAGGCACUCCUCAAUUGCATAT (SEQ ID NO: 84)

PA-2110/2130 (sense)

TGAUCCCUGGGUUUUGCUUATAT (SEQ ID NO: 85)

PA-2110/2130 (antisense)

AAGCAAAACCCAGGGAUCAJTAT (SEQ ID NO: 86)

PA-2131/2151 (sense)

TUGCUUCUUGGUUCAACUCCATAT (SEQ ID NO: 87)
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A

CLUSTAL W(1.4) multiple sequence alignment

Shaded area: Highly conserved regions selected as sSiRNA sequences.

Genbank Acc. No.

NC_002022
X17336
M81579
AF348174
AF257193
AF257181

NC_002022/-
X17336/-
M81579/-
AF348174/-
AF257193/-
AF2571981/-

NC_002022/-
X17336/~
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/~
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/~
M81579/-
AF348174/-
AF257193/~-
AF257191/-

NC_002022/-
X17336/-
MB81579/~
AF348174/-
AF257193/-
AF257181/-

NC_002022/-
X17336/-
M81579/-
AF348174/~
AF257193/-
AF257191/-~

NC_002022/-
X17336/-
M81579/-
AF348174/~
AF257193/~-
AF257191/-

'

Strain Length
A/Puerto Rico/8/34 HIN1 1934 2233 nt
A/WSN/33 HIN1 1933 2233 nt
A/Leningrad/134/17/57 H2N2 1957 2233 nt
A/Hong Kong/1l/68 H3N2 1968 2209 nt
A/Hong Kong/481/97 H5N1 1987 2233 nt
A/Hong Kong/1073/99 HON2 1998 2233 nt

i i
AGCGAAAGCAGGTACTCATTCAAAATGGAAGPTTTTGTGCGACAATGCTT
AGCKAAAGCAGGTACTGAT@CﬁAAATGGAAGA%TTTGTGCGACAATGCTT

AGCAAAAGCAGGTACTGATCCAAAATGGAAGACTTTGTGCGACAATGCTT
AGC&AAAGCAGGTACTGATCCEAAATGGAAGAQTTTGTGCGACAATGCTT

CAATCCGATGATTGTCGAGCTTGCﬁGAAAAAQCAATGAAAGAGTATGG%G
&AATCCGATGATTGTCGA%CTTGCGGAAAA CAATGAAAGAGTATGGAG
CAATCCAATGATTGTCGAGCTTGCGGAAAAQACAATGAAGGAGTATGGGG
CAATCCAATGATTGTCGAGCTTGCGGAAAAGACAATGAAGGAATATGGGG

AGGACCTGAAAATCGAAACARACAAATTTGCAGCAATATGCACTCACTTG
AGGACCTGAAAATCGAAACAAACAAATTTGCAGCAATATGCACTCACTTG
AGGATCGEAAAATCGAAACAAACAAATTTGCAGCAATATGCACTCACTTG
TCTEAAAATCGARACAAACARATTTGCAGCAATATGCACTCACTTG
AAGATCCGAA@ATTGAAACAAACAAGTTCGCTGCAATATGCAC"CACTTA
AAGACCCGAAAATTGAAACAAA&AA@TTCGCTGCAATATGCACPCACTTA

GAAGTATGCTTCATGTATTCAGATTTCCACTTCATCAATGAGCAAGGCGA
GAAGTHTGCTTCATGTATTCAGATTTLCACTTCATCHATGAGCAAGGCGA
GAAGTATGCTTCATGTATTCAGATTTTCATTTCATCAATGAGCAAGGCGA
GAAGTATGCTTCATGTATTCAGATTTTCATT TCATCAATGAGCAAGGCGA
GAAGTGTGCTTCATGTATTCAGAGTTCCATT TCATEGACGASCGA

GAAGTETGCTTCATGTATTCAGACTTCCATTTCATIGACGAACGAGGCEA

i

GTCAATAATCGTAGAACTTGGTGATCCTAATGCACTTTTGAAGCACAGAT
GTCAATAETCGTAGAACTTGGQGATCC@AATGCACTTTTGAAGCACAGAT
WGTAGAQCTTG—TGATCCAAATGCACTTTTGAAGCACAGAT
GTCAATAFI GTAGAACTTGATGATCCEAATGCACTTTTGAAGCACAGAT
il

ATCAATAATTGTGGAATGTGGTGATCCAAATGCATTGTTGAAGCACAGGT

‘I‘TGAAA’I‘AATCGAGGGAAGAGATCGCAC AATGGCCTGGACAGTAGTAAAC
TTGAAATAATCGAGGGAAGAGATCGCACAATAGCCTGGACAGTAATAAAC
TTGAAATAATHGAGGGAAGAGATCGCACAATGGCCTGGACAGTAGTARAC
TTGAAATAATAGAGGGAAGAGAGCGCACAATGGCCTGGACAGTAGTARAC
TTGAAATAATIGALGGAAGAG, GAGCAATGGCCTGGACAGTGGTGAAT
TTGAAATAATTGANGGAAGAGAECC,

AATGGCCTGGACAGTGGTGAAT

AGTATTTGCAACACTACAGGGGCTGAGAAACCAAAGTTTCTACCAGATTT
AGTATTTGCAACACTACAGGGGCTGAGAAACCAAAGTTTCTACCAGATTT
AGTATTTGCAACACTACAGGAGCTGAGAAACCGAAGTTTCTGCCAGATTT
AGTATTTGCAACACC%CAGGAGCTGAGAAACCGAAGTTTCTGCCAGATTT
AGEATETGCAACACEACAGGAG AEAAACCCAAATTTCTmCCGGATCT




NC_002022/-
X17336/~-
M81579/-
AF348174/-
AF257193/-
AF257191/~

NC_002022/-
X17336/-
M81579/~
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/~
MB81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/-
M81579/-
AF348174/-
AF257193/-
AF257191/~

NC_002022/-
X17336/~
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/~
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/~
MB81579/~-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/-
MB81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-

3¢

GTATGATTACAAGGAAAATAGATTCATCGAAATTGGAGTAACAAGGAGAG
GTATGATTACAAGAAGAATAGATTCATCGAAATTGGAGTAACAAGGAGAG
GTATGATTACAAGGAGAATAGATTCATCGAQ%TTGGAG CALGGACGEG
@TATGATTACAAGGAGAATAGATTCAICGAGATTGGAC CARGGACAG
BT, QGAQTACAAGGAAAA"GATTCA“.GAAATTGG‘ TGACACGGAG@G

A@AgGACTACAAGGAAAAQQGATTCAﬂ@GAAATTGGTGTGACACGGAGﬁG

AAGTTCACATATACTATCTGGAAAAGGCCAATAAAATTAAATCTGAGAAA
AAGTTCACATATACTATCTGGAAAAGGCCAATARARTTAAATCTGAGAAY
AAGT”CACATATACTATC mGAAAAGGcCAATAAAATTAAATCTGAGAA@
AAGTCCACATATACTAC AAAAGGCCAATAAAATTAAATCTGAGAAZ

ACACACATCCACATTTTCTCGTTCACTGGGGAAGARATGGCCACARAGGC
ACACACATCCACATTTTCTCATTCACTGGGGAGGAAATGGCCACARAGGC
ACACACATCCACATTTTCTCATTCACTGGGGAAGAAATGGCCACAAAGGC
ACACACATCCACATTTTCTCATTCACTGGGGAAGAAATGGCCACARAGGC
ACACAQATCCACATGTTCTCATTCACTGGAGAAGAAATGGCCACTAAAGC
ACACATATCCACATCTTTTCATTCACTGGAGAAGAAATGGCCACTAAAGC

CGACTACACTCTCGATGAAGAAAGCAGGGCTAGGATCARAACCAGGCTAT
CGACTACACTCTCGATGAAGAAAGCAGGGCTAGGATCAARACCAGGCTAT
CGACTACAPTCTCGATGAGGAAAGCAGGGCTAGGATCAA@ACCAGACTAT
CGACTACACTCTCGATGAGGAAAGCAGGGCTAGGATCAAAACCAGACTAT
TGACTACACCCTTGATGAAGAGAGCAGGGCAAGAATCAAAACCAGACTAT
TGACTACACCCTTGATGAAGAGAGCAGGGCAAGAATAAAAACCAGACTAT

TCACCATAAGACAAGAAATGGCCAGCAGAGGCCTCTGGEGATTCCTTTCGT
TCACCATAAGACAAGAAATGGC?AGCAGAGGCCTCTGGGATTCCTTTCGT
TCACCATAAGACAAGAAATGGCTAGCAGAGGCCTCTGGGATTCCTTTCGT
TCACCATAAGACAAGAEATGGC ZCAGAGGCCTCTGGGATTCCTTTCGT
TCACCATAPGACAGGAAATGGCAAGCAGGGGTCTQTGGGAQTCCTTTCGT
TCACCATAAGACAGGAAATGGCKAGCAG@GGTCTKTGGGATTCCTT”CGT

CAGTCCCACACAGCAGARGAGACAATTGAAGAAAGGTTTGAAATCACAGE
CAGTCCGAGAGAGGCGAAGAGACAATTGAAGAAAGATTTGAAATCACAGG
CRATTGAAGAAAGHTTTGAAATCACAGG
CAGTCCGANAGAGGEGAAGANACAATTGAAGAAAGETTTGAARTCACAGG
CAGTCCGAGAGAGGEGAAGAGACRATTGAAGAAAGATTTGAAATCACAGG
CAuTCCGAGAGAGGQGAAGAGACAATTGAAGAAAGAITTGAAATCACACG

AACAATGCGCAACCTTGCCGACCAAAGTCTCCCGCCGAACTTCTCCAGCC
AACAATGCGCAAGCTTGCCGACCAAAGTCTCCCGCC%AACTTCTCCAGCC
GACAATGCGCAGGCTQGCCGACCAAAGTCTCCCGCCGAACTTCTCCTGCC
éACAATGCGCAGGCTTGCCGACCAAAGTCTCCCGCCGAACTTCTCCTGCC
GACCATGCGTAGGCTTGCCGACCAAAGTCTCCC&CCEAACTTCTCCAGCC
GACCATGCP%AGGCTTGCCGACCAAAGTCTCCCACCTAACTTCTCCAGCC

TTGAAAATT I TAGAGCCTATGTGGATGGATTCGAACCGEA
TTCAAAATTTTAGAGCCTATGTGGATGGATTCGAACCGAA
TTCAGAATTTTAGAGCCTATGTGGATGGATTCGAACCCAACGGC TACATT
TTGAGAATTTTAGAGCCTATGTGGATGGATTCGAACCGARCGECTACATT
TG ETTTAGAGCCTATGTGGATGGAT CCGAACGGCTECATT
TTGAARACTTTAGAGCCTATGTGGATGGATTCHAACCGARCGGCTECATT

|

B O TGTCTCARATGTCCARRGAAGT AAATGCTAGARTTGAACC



X17336/~
M81578/-
AF348174/~
AF257193/-
AF257191/-

NC_002022/~-
X17336/-
M81579/~-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
¥17336/-
M81579/~-
AF348174/-
AF257193/~
AF257191/~

NC_002022/-
X17336/-
MB81579/-
AF348174/~
AF257193/-
AF257191/-

NC_002022/-
X17336/-
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/-
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/-
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/~-
X17336/-
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/-
MB81579/ -
AF348174/-

}E

GAGGGCARGCTTTCTCAAATGTCCAAAGAAGTAAATGCTAGAATTGAACC
GAGGGCAAGCTTTCTCAAATGTCCAAAGAAGTAAATGCTAAAATTGA%CC
GAGGGCAAGCTTTCTCAAATGTCCAAAGAAGTG%ATGC AAATTGAACC
GAGGGCAAGCTTTCTCAAATGTCQAAAGAAGTGAAQG GaaTTCAECC
GAGGGCAAGCTTTCTCAAATGTCGAAAGAAGTGAACGCGAGAATTGA@CC

PPTTTTGAAAACAACACCACGACCACTTAGACTTCCGAATGGGCCTCCCT
TTTTTTGAAATCAACACCACGACCACTTAGACTTCCGEATGGGCCTCCCT
ACCARTTARACTTCCGGATGGGCCTCCTT
“GAAAACAACACCAAGACCA,TQAGACTTCCQGATGGGCCTCGTT
TGAAGACAACACCACGH CAGATTGCCTGATGGACCTCCCT
TEAAGACARCACCACGEC CAGATTGCCIGATCGHECCTCCCT

GTTCTCAGCGGTCCAAATTCCTGCTGATGGATGCCTTAAAATTAAGCATT
GTTCTCPGCGGTCCAAATTCCTGCTGATGGATGCCTTAAAATTAAGCATT
TCFGCGGTCCAAATTCCTGCTGATGGALbL TTAAAATTAAGCATT
CAGCGGTCCAAATTCCTECTGATGGATG TTTAAABTTAAGCATT
G@TC AGCGGTCGAAATTCTTGCTGATGCATGC AAATTAAGCATT
GFTCvCAGCGGTCGAAATTCTTGCTGATGGATGCMJTGAAATTAAGCATT

GAGGACCCAAGTCA”GAAGGAGAGGGAATACCGCTATATGATGCAATCAA
GAGGACCCAAGTCATGAQGGAGAGGGGATACCGCTATATGATGCAATCAA
GAGGACCCAAGTCAEGAAGGAGAGGGAATAC TATATGATGCGATCAA
GAGGAWCCAAGTCACEAGGGGGAGGGAATAC : TATATGATGCOATCAA
GAGGACCCGAGQ”ATGA?GG GAGGGGATACCGCTATATGATGCGATCAA
GAGGACCCG&GCCATGAGGGGGAGGGGATACCGCTATATGATGCGAT%AA

ATGCATGAGAACATTCTTTGGATGGAAGGAACCCAATGTITCTTARACCAC
ATGCATGAGAACATTCTTTGGATGCAAGGAACCCAATGTTGTTAAACCAC
@TGTATGAGAACATTCTTTGGATGGAA*GAACCCTATGTTGTTAAACCAC
ATGCATGAGAACATT%TTTGGATGGAAAGAACCCTATHTTGTTAAACCAC
ATGCATGAAAACATTCTTTGGCTGGAGAGAGCCCAACATCATPAA}CCAC
ATGCATGAA&ACATTCTTCGGCTGGAGAGAGCCCAALRTCATCAAGCCAC

i
{

ACGAAAAGGGAATAAATCCAAATTATCTTCTGTCATGGAAGCARGTACTG
ACGAAAAGGGAPTAAATCCAAATTATCTTCTGTCATGGAAGCAAGTACTG
ACGA@AAGGGAATAAATCCAAATTATCTGCTGTCATGGAAGCAATTACTG
ACGAAAAGGGGATAAATCCAAATTATCTGCTGTCATGGAAGCAAGTACTG
ACGA%AAEGGCATAAATCCAAATTATCTCCTG ITGGAAGCAGGTGCTG
AAGGGCATAAATCCﬁAATTATCTTCTGGCTTGGAAGCAGGTCCTG

GCAGAACTGCAGGACATTGAGAATGAGGAGAARATTCCAAAGACTAAARA
GCAGAACTGCAGGACATTGAGAATGAGGAGAAAATTCCAAGGACTARAAA
GCAGAACTGCAGGACATTGAGAATGAGGAGAAGATTCCAAGAAC@AAAAA
GCAGAACTGCAGGACATTG.
GCAGAACTGCAGGATATTG

ATGAAAAAAACAAGTCAGCTAAAGTGGGCACTTGGTGAGAACATGGCAC
TATGAAGAAAAC@AGTCAGNTAAAGTGGGCACTTGGTGAGAACPTGGCAC
GTCAGCTAAAGTGGGCACTTGGTGAGAACATGGCAC
ATGAAGAAAACGAGTCAGCTAAAGTGGGCACTTGGTGAGAACATGGCAC
ATGAAGAAAACAAGGCAAETAAEGTGGGCACTQGGKGAGAATATGGCAC
QATGAPGAAAACAAGECAATTAATGTGGGCACTCGGGGAGAATATGGCAC

CAGARAAGGTAGACTTTGACGACTGTAAAGATGTAGGTGATTTGAAGCAA
CAGAAAAGGETAGACTTTGACGAHTGTARAGATCTAGGEGATTTGAAGCAR
CAGAGAAGGTAGACTTTGACGACTGTAQAGAT UTAZGEGATTTGAAGCRA
CAGA@AAGGTAGACTTTGAGRACTGTAGAG FGTAAG@GATTTGAAGCAA




AF257193/-
AF257191/~

NC_002022/-
X17336/-
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/~
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/-
MB1579/ -
AF348174/~
AF257193/~
AF257191/-

NC_002022/-
X17336/-
MB81579/-
AF348174/~
AF257193/-
AF257191/~

NC_002022/-
X17336/-
M81579/~
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/~
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/~
X17336/-
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/~
M81579/-
AF348174/-
AF257193/-
AF257191/~

IGATE TGAAA AR

TATGATAGTGATGAACCAGAATTGAGGTCGCTTGCAAGTTGGATTCAGAA
TATGATAGTGATGAACCAGAATTGAGGTCGCTTGCAAGTTGGATTCAGAA
TATGATAGTGATGAACCTGAATTQAGGTCXCTTTCAAG@TGGATCCAGAA
TATGATAGTGAEGAACCT AAT GGTCACT CAAGCTGGA AGAA

TGAGTTCAACAAGGCATGCGAACTGACAGATTCAAGCTGGATAGAGCTTG
TGAGTTCAACAAG”CATG@GAQCTGAC' ATTCAAGCTGGATAGAGCT
TGAGTTCAACAAGGCATGCGAECTGA
TGAGTTCAACAAGGCATGCGA,CTGA ATTCAAGHITGGATAGAGCTY
TGAGTTCAACAAGGCATGﬁGAATTGA ATTCGAGCT@GATAGA}CTTG
TGAGTTCAACAAGGCATGTGAATTGACCGATTCGAGCTFGATAGA}CTGG

ATGAGATTGGAGAAGATGTGGCTCCAATTGAACACATTGCAAGCATGAGA
ATGAGATTGGAGAAGATGHGGCTCCAATTGAACACATTGCAAGCATCAGA
ATGAGATTGGAGAAGATGTGGCTCCAATTGAACACATTGCAAGCATGAGA
ATGAGATTGGAGAAGAﬁGTGGCTCCAATTuAAWACATTGCAAGCATGAGA
ATGAGATHGGGGAAGATGTTGCCCCAATTGAGCACATTGCAAG@ATGAGA
ATGAGATAGGGGAAGATGTEGCCCCAATTGAGCACAT”GCAAGCATGAGA

AGGAATTATTTCACATCAGAGGTGTCTCACTGCAGAGCCACAGAATACAT
AGCAATTATTTCACAGCAGAGGTCTCTCATTGCAGAGCCACAGAATACAT
AGGAATTAGTTCACAGCAGAGGTGTCTCAGTGCAGAGCCACAGAATATAT
AGGAATTACTTCACAGCAGAGGTGTCOCATTGCAGAGCCACAGARTATAT

( GGAGGTGTCECATTGCAGEGCHACTGAGTACAT
AGGAACTA;;TCACAGCCGAAGTGTCTCATTGCAGGGCCAC@GAGTACAT

AATGAAGGGGGTGTACATCAATACTGCCTTACTTAATGCATCTTGTGCAG
AATGARGGGGGTGTACATCAATACTGCCTTEC TTAATGCATCGTGTGOAG
AATGAAGGGGGTATACATTAATACTGCCTTECTTAATGCATCETGTGOAG
AATGAAGGGGGT&TACATT%ATACTGCCTTGCTTAATGCATCCTGTGCAG
AATGAAGGGGGTT i CTCAATGCATCTTGTGCAG
ARTGANGGGGGTHTACATAAATACAGC I TECTCAATGCATCTTGTGCAG

CAATGGATGATTTCCAATTAATTCCAATGATAAGCAAGTGTAGAACTAAG
CAATGGATGATTTCCAAT"AATTCCAATGATAAGCAAGTGTAGAACTAAG

CEHATGEATGATTCCAA ATTCCAATGATAAGCAAATGEHAGAACARAL
COATGGATGACTTCCAAGT@ATTCCAATGATAAGCAAFTGCAGAACAAAA
i

GAGGGAAGGCGAAAGACCAACTTGTATGGTTTCATCATAAAAGGAAGATC
GAGGGAAGGCGAAAGACCAATTTGTAEGGTTTCATCATAAAAGGAAGATC
GAGGGAAGGCGAAAGACCAATTTATATGGTTTCATCATAAAAGGAAGATC
GAAGGAAGGCGAARGACCAATTTATATGGHTTCATCATAAAAGGARGATC
GRAAGGAAGGAGEABGACKAA GTATGGGTTCATT@TAAAAGGAAGGTC
GARGGAAGARGE

CCACTTAAGGAATGACACCGACGTGGTAAACTTTGTGAGCATGGAGTTTT
CCACTTAAGGAATGACACCGARGTGGTAAACTTTGTGAGCATGGAGTTTT
ﬂCACTTAAGGAATGACACCGACGTGGTAAACTTTGTGAGCATGGAGTTTT
¢wACTTAAGGAATGACACCGACGTGGTAAACTTTGTGAGCATGGAGTTTT
CCATTTG GAAATGA@ACTGACGTGGTQAPCTTTGTGAGTATGGAATTC@
CCATTTGAGAAATGA@ACTGACGTGGTGAACTTTGTGAGﬁATGGAATTQT




NC_002022/-
X17336/-
M81579/ -
AF348174/-
AF257193/-
AF257191/-

NC_002022/ -
X17336/-
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/~
X17336/-
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/-
M81579/~
AF348174/-
AF257193/-
AF257191/~-

NC_002022/-
X17336/-
M81579/-
AF348174/-
AF257193/-
AFP257191/-

NC_002022/-
X17336/-
M81579/-
AF348174/~
AF257193/-
AF257191/-

NC_002022/~
X17336/-
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/~-
X17336/-
M81579/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/-

}E

CTCTCACTGACCCAAGACTTGAACCACACAAATGGGAGAAGTACTGTGTT
CCTCACTGACCCAAGACTTGARCCACACAAATGEGAGAAGTACTGTGTT
CTCTCACTGACCCAAGACTTGAUCCACACAAATGGGAGAAGTACTGTGTT
CTCTCACTGACCCHAGACTTGAGCCACACAAATCGGAGARRTACTGTGTC
CHCTHACTGACCCAAGECTEGAGCCACACARR TGGGANAAGTACTGTGTT
COCTAACTGACCCAAGECTEGAGCCACACAARTGGGANARGTACTGTGTT

CTTCGAGATAGGAGATATGCTTCTAAGAAGTGCCATAGECCAGGTTTCAAG
cTTGAG@TAGGAGATATGCTTcTAAGAAGTGCCATAGGCCAEGT@TCAAG
CTTGAGATAGGAGATATGCTACTAAGAAGTGCCATAGGCCAGGTETCAAG

CTTGAGATAGGAGATATGCTACTAAGAAGTGC! TAGGCCAQ@T TCAAG

GCCCATGITCTTGTATGTGAGGACAAATGGAACCTCAAAAATTAAAATGA
GCCHATGTTCTTGTATGTGAGGACAAATGGAACCTCARAAATTAAAATGA
GCCCATGTTCTTGTATGTGAGGACAAATGGAACATCAAAGATTAAAATGA
GCC@ATGTTCTTGTATGTGAGnACAAATGGAACATCAAAGATTAAAATGA
GCCCATGTTCCTGTPTGTGAGAACQAACGGAACCTCAAAAATTAAGATGA
GCCCATGTTCCTGTPTGTGAGAACﬁAACGGAACCTC@%AAATTAAGATGA

AATGGGEAATGGAGATGAGGCGTTGTCTCCTCCAGTCACTTCAACAAATT
ARTGGGEHATGGARATGAGGCETTGECTCCTICAGTCACTTCAACARATG
AATGGGGAATGGAGATGAGGCGTTGECTCCTTCAGTCACTECAACARATE
AATGGGGAATGEAGATGAGGCGTTGECTCCTT
AATGGGEEATGGARATGAGGCGETGLCTECTHC CTCTTCAACAGATT
AATGGGGGATGGAAPTGAG%CGCTGGCTECTTCAATCECTTCAACAGATT

GAGAGTATGATTGAAGCTGAGTCCTCTGTCAAAGAGARAGACATGACCAA
GAGAGTATGATTGAAGCTGAGTCCTCTGTCAAGGAGAAAGACATGACCAA
GAGFGTATGATTGAAGCQGAGTCQTCTGTCAAGGAGAAAGACATGACCAA
GAGPGTATGATTGAAGCAGAGTCP?CTGTCAAAGAGAAAGACATGACCAA
GAGAG@ATGATCGAGGCTGAGTC‘TCTATCAAAGAGAAAGACATGACCAA
GAGPGCATGATCGAGGCTGAGTCTTCTnTCAAAGAGAAAGACATGACCAA
[
AGAGTTCTTTGAGAACAAATCAGAAACATGGCCCA”TGGAGAGTCTCCCA
AGACTTCTTTGA%APCAAATCAGAAACATGGCCCG“TGGAGAGTCCCCCA
AGACTTTTT&GAGAATAAATCAGAAACATGGCCCA”TGGAGAGTCCCCCA
AGAGTTTTTTGAGAATAAATCAGAAACATGGCCCA“TGG@GAGTCCCCCA
AGAATTCTTTGAAAACAGATCGGAGACATGGCCP ”TGGAGAGTCACCiA
AGAATTCTTTGABAACAGATCGGAGACATGGCCAA”TGGAGAGTCACCTE

l

AAGGAGTGGAGGAAAGTTCCATTGGGAAGGTCTGCAGGACTTTATTAGCA
AAGCAGTGGAGGAAGGTTCCATTGGGAAGGTCTGCAG%ACTTTATTGGCA
AAGCAGTGGAAGAA TTCCATTGGGAAGGTCTGCAGGACTTTATTAGCE
& N TTCCATTGGGAAGGTCTGCAGGACTTTAT QGC@
Al GCAGTGGAGGAAG CCATCGGGAAGGTGTGCAG%ACCTT

AGGCAGTGGAGGAAGGMTCAATC,GGAAGGTGTGCAGNACCTTAQ AGCA

AAGTCGGTATTTAACAGCTTGTATGCATCTCCACAACTAGARGGATTTTC
AAGTCGGTATTCAACAGCTTGTATGCATCTCCACAACTAGAAGGATTTTC
AAGTCGGTATTCAABAGCETGTATGCATCTCCACAANTAGAACCATTTTC
AAGTCGGTATTCAATAGC TATGCATCECCHCAATTEGAAGGETTTTC
CGTETTCAACAGCETHTATHCATCTCCACAACTEGARCGATTTTC
QﬂTCAACAGch,mATTcATCTCCACAACTCGAAGGATTTTC

'

AGCTGAATCAAGAAAACTGCTTCTTATCGTTCAGGCTCTTAGGGACAATC
AGCTGAATCAAGAAAACTGCTTCTTATCGTTCAGGCTCTTAGGGACAARC



M81579/~-

AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/-
M81579/~
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/-
MB1578/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/-
M81578/-
AF348174/-
AF257193/-
AF257191/-

NC_002022/-
X17336/-
M81579/-
AF348174/-
AF257193/-
AF257191/-

}E

AGCTGAATCAAGAAAACTGCTTCTTETCGTTCAGGCTCTTAGGGACAATC
AGCTGA@TCAAGAAAACTGCTTCTT@TCGTTCAGGC?CTTAZGGACAATC

%CTTAGGGACAAQC
ECTTAGGGACAACC

TGGAACCTGGAACCTTCGATCTTG
TGGAACCTGGAACCTTTGATCTTG

TGCCTAATTK%@"”»- ¢ i

m@i@mg3TTAATGATCCCTGGGTTTTGCTTAATGC CTTGGTTCAACTC
TGCCTEATTAATGATCCCTGGETTITGCTTAATGCETCTTGGTTCAACTC
TGCCT@ATTAATGATCCCTGGGTTTTGCTTAATGCGTCQTGGTTCAACTC
TGCCTGATTAATCGATCCCTGGGTTTTGC TTAATGCATC TTGGTTCAACTC
TGCCTGATTAATGATCCCTGGGTTTTGCTTAATGCATCTTGGTTCAACTC

@TTCCTTACACATGCATTGAGTTAGTTGTGGCAGTGCTACTATTTGCTAT
CTTCCTCA”ACATGCATTGAGETAGTTGTGGCAATGC”ACTATTTGCTAT
CTTCCTAA-ACATGCATTRAG AGTTGCTGGCAATGCTACTATTTGCTAT
CTTCCTEACACATGCATT, AGTTGTGGCAATGCTACTATTTGCTAT
CTTCCTGACACATGCAC GATAGTTGTGGCAATGCTACTATTTGCTAT
CTTCCTEACACATGCACTAAAATAGTTGTGGCAATGCTACTATTTGCTAT

CCATACTGTCCAAAAAAGTACCTTGTTTCTACT -~ (SEQ ID NO: 121)
CCATACTGTCCAAAAAAGTACCTTGTTTCTACT-- (SEQ ID NO: 122)
CCATACTGTCCAAAAAAGTACCTTGTITTCTACT -~ (SEQ ID NO: 123)
CCATACTGTCCAAAAAAGTACCTTGITTCTACT-- (SEQ ID NO: 124)
CCATACTGTCCAAAAAAGTACCTTGTTTCTACT-- (SEQ ID NO: 125)

NO: 126)

CCATACTGTCCAAAAAAGTAC?TTGTTTCTACT—— (SEQ ID



utk

CLUSTAL W(l.4) multiple sequence alignment

Shaded area: selected siRNA sequence.

NC_002022 A/Puerto Rico/8/34 HIN1 1934 2233
X17336 A/WSN/33 HINL 1933 2233
M21850 A/chicken/FPV/Rostock/34 H7NL 1934 2233
AF156457 A/turkey/California/189/66 HOM2 1966 2140
M26087 A/Equine/London/1416/73 HTN7 1973 2233
M26088 A/gull/Maryland/704/77 H13N6 1977 2233
AF222820 A/swine/Hong Kong/9/98 HON2 1998 1635
NC_002022/- AGCGARAGCAGGTACTGATCCAAAATGGAAGATTTTGTGCGACEATGITR
X17336/- ACCGAAAGCAGGTACTGATXCAAAATGGAAGATTTTGTGCGACAATGCTT
M21850/-

AF156457/-

M26087/-

126088/ -

AF222820/-

NC_002022/- : ; il

X17336/- CAATCCGATGAT GTCGAGCTTGCGGAAAAGECAATCGAAAGAGTATGGAG
M21850/- CAATCCAATGATGGTCGAGCTTGCGGAAAAGACAATGAAAGAATATGGAG
AF156457/- CAATCCAATGATTGTCGAGCTTGCGGAAAAG@CAATGAAAGAATATGGAG
M26087/- CAATCCE

426088/~ CAATCCRATGATCGTCGAGCTTGCGGAARAGE AATGAAAGAATATGGAG
AF222820/~ e
NC_002022/~ AGGACCTGAAAATCGAAACAAACAAATTTGCAGCAATATGCACTCACTTG
X17336/- AGGACCTGAAAATCGAAACAAACAAATTTGCAGCAATATGCACTCACTTG
M21850/- AGGACCECARBATIGAAACAAACAAATTGCAGCAATATGCACACATTTG
AF156457/- AGGECCCGARAATCGAAACARACAAATTTGCAGCAATATGCACTCATTTG
M26087/- AGGACCECAAAATICAAACAAACAAATTTGCAGCAATATGCACTCACTTG
M26088/- AGGAFCEHARAATCCABACAAACAAATTEGCHGCAATATGCACKCACCTG
BE222B20 /5 e e e e e e s S e o

NC_002022/-
X17336/-
M21850/-
AF156457/-
M26087/-
M26088/-~
AF222820/~-

NC_002022/-
X17336/-
M21850/-
AF156457/-
M26087/~
M26088/-
AF222820/-

NC_002022/-
X17336/-
M21850/-
AF156457/-
M26087/-
M26088/-
AF222820/-

GAAGTATGCTTCATGTATTCAGATTTCCACTTCATCAATGAGCAAGGCGA
GAAGTETGCTTCATGTATTCACATTTEC ACTTCATCGATGAGCAAGGCGA
GAAGT“TGTTTCATGTATTCAGATTTCCACTT@ATT'ATGAACQEGGEGA
GAAGTGTGTmTCATGTATTCAGA@TTﬁcACT ATCEATGAGCGAGGCCA
GAAGTCTGCTTCATGTAﬂTc&GATTTCCACT

GTCAATAATCCTAGAACTTGGTGATCCTAATCCACTTTTGAAGCACAGAT
GTCAATABTCGTAGAACTTCGHEGATCCAAATGCACTTTITGAAGCACAGAT
GTpAAAGATIGTAGAATCTGGTGAQﬁCAAATGCACTCETGAAGCACQGAT
ATCAATAATTCTAGAA!

GTCAGT@ATCATAGA

TTGAAATAATCGAGGGAAGAGATCGCACAATGGCCTGGACA ‘TAGTAAAC
TTGAAATAATCGAGGGAAGAGATCGCACAAThuCCTGGACAGTA@TAAAC

TTGA@ATAAT@GAEGGAAGAGATCGCACQATG"CCTGGAcéaTG

TTGAAATAATIGAGGGARGAGATCGCACAATGGCCTGGACACTEC
TTGAAATEATTC, Gﬁ?GAGATCGAACAATGGCQTGGACAGTQG :
TTGAAATAATCGAAGGAAGAGAECGEACEATGECCTGEACACTER

nt
nt
nt
nt
nt
nt
nt



NC_002022/-
X17336/-~
M21850/~
AF156457/-
M26087/~
M26088/-
AF222820/-

NC_002022/-
X17336/-
M21850/~
AF156457/~
M26087/-~
M26088/-
AF222820/-

NC_002022/~-
X17336/-
M21850/-
AF156457/-
M26087/~
M26088/-
AF222820/-

X17336/~
M21850/-
NC_002022/-
AF156457/-
M26087/-
M26088/-
AF222820/-

NC_002022/~-
X17336/~
M21850/-
AF156457/-
M26087/-
M26088/-
AF222820/-

Y

NC_002022/-
X17336/-
M21850/-
AF156457/-
M26087/~
M26088/-
AF222820/-

NC_002022/-
X17336/-
M21850/-
AF156457/~
M26087/-
M26088/~
AF222820/-

NC_002022/-
X17336/-
M21850/-
AF156457/-

utC

AGTATTTGCAACACTACAGGGECTGAGAAACCAAAGTTTCTACCAGATTT
AGTATTTGCAACACTACAGGGGCTGAGAAACCAAAGTTTCTACCAGATTT
AGE A‘I‘T’I‘GCAAﬁ}ACTACAGGGG‘I"I‘GAGAAACCQAAG’I‘T@CTTECEGATTT
AGE AT”‘TG?;”\AACACTACAGGG TTGAGAA@CCAA@,GTTTC CAGATHT
AGTATETGCAACACEACAHG ’GCTGAAAAACC@AAGTT@C CAGATTT
ACEATTTGCAACACEACAGGEGTTGAGAAGCCAAAGTTTCTECCHGARTT

GTATGATTACAAGGAAAATAGATTCATCGAARTTGGAGTARCAAGGAGAG
GTATCATTACAAGEACAATAGATTCATCGAAATTGCAGTAACAAGGAGAG
GTATGATTAFAAGCACAAGECATTCATY i &
BTATCARTACAAGGACARIAGET TCATTCABATTGGAGTSACAAGGAGAG
GTAECACTATANECAEAACAGET THETIGAAATTCGTCT ACAAGGAGAG
EraTeaTTA

AAGTTCACATATACTATCTGGRAAAGGCCAATAAAATTAAATCTGAGAAA
AAGTTCACATATACTATCTGGAARAGGCCAATAAAATTARATCTGAGAAY
A@GTCK:ACATATACTAQ;T@ AAAREGCCAATAREATHANATCTGAGARG
AAGTECACATATACT. pTGGAAAAGGCCAATAAAATAAA@I‘CTGAGAAG
TGGA@‘AA.ﬂGCCAACfAAAAT&AA@"CTGAGAAA
ABGTHCABATATACTATCTEGALAAGGCCAATARFATAANGTCTGACAAE

ACACACATCCACATTTTC“CATTCACTGGGGAGGAAATGGCCACAAAGGC
ACACACATCCACAT@STC“CATTCACTGGGG GAAATGGCCAC@AAGGC
ACACACATCCACATTTTCTCGTTCACTGGGGARGAAATGGCCACAAAGGC
ACACATATCCACAT@ETC”CGTTCALAGGFGAECAEATGGCCACAAAGGC
ACACAEAT@CACAT?TTC”CAPTEACAGGAGAGGAAATGGC@ACAAAAGC
ACACACATCCABATETTUTCATTCACTGGRECGAAGAAATGGCCACAARRGC

CGACTACACTCTCGATGAAGAAAGCAGGGCTAGGATCARAACCAGGCTAT
CGACTACACTCTCGATGAAGAAAGCAGGGCTAGGATCAAAARCCAGGCTAT
GGACTACACTLT“GATGAAGA@AGCAGAGCAAGGATCAAAACCAGGCTAT
TFACTACALLLY_bATGAAGAAAGTAGGGCGAGAATCAAAAC@AG%CTﬁT

,Aﬁ.ATAC?LT-QATGAAGAAAG«AGAGC;AGGATCAAAACCAGA»TAT
AGACTACACTCTTGATGAAGA@AG@AGAGCAAGGATCAAAACCAGACTAT
GCAGGGCAAGGATCAAAACQAGGCT@T

TCACCATAAGACAAGAAATGGCCAGCAGAGGCCTCTGEEATTCCTTTCAT
TCACCATAAGACAAGARATGGCHAGCAGAGGCCTCTGGGATTCCTTTCGT
TCACCATAAGACAAGAAATGGCCAGHAGAGGCCTCTGGGATTCCTTTCGT
TCACCATAAGECAECARATEGCCAGTAGAGGHCTCTGGGATTCCTTTCGT
TCACCATAAGACAAGARATGGCCAGCAGAGGCCTHTGGEARTCCTTTCGT
TCACH?,ATAAGACAAGAAATGGCCAGTAGAGGTCTCTGGGATTCCTTTCGT
TCACCATAAGACAEGAARTGGCEAGCAGHEE HTGGCATTCCTTTCGET

CAGTCCGAGAGAGGAGAAGAGACAATTGAAGAAAGETTTGAAATCACAGG
CAGTCCGAGAGAGGCGAAGAGACAATTGAAGAAAGETTTGAAATCACAGG
CAGTCCGAGAGAGGECAAGAGACAATTGAAGAAAGRTTTGAAATCACAGG
CAGTCCGAGAGAGG! GAAGAGACAATTGAAGAAAGETTTGAAATCACAGG
CAGTCCGAGAGAGG! AAGAGACAATTGAAGAAAGATTTGAAATCACAGG
CAGTCCGAGAGAGG AAGAGACAATTGAAGAAAGATTTGAAAT?ACAGG
CAGTCCGAGAGAGGEGAAGAGACAATTGAAGAAAGATTTGAAATCACAGG

AACAATGCGCAAGCTTGCCaACCAAAG“CTCCCGCCGAACTTCTCCAGCC

AACAATGCGCAuGCTTGCC”ACCAAAGTCTCCCACLGAACTTCTCCAGCC



;uré 10

M26087/-
M26088/-
AF222820/-

NC_002022/-
X17336/-
M21850/~-
AF156457/-
M26087/-
M26088/-
AF222820/-

NC_002022/-
X17336/-
M21850/-
AF156457/~
M26087/-
M26088/-
AF222820/~

NC_002022/-
X17336/-
M21850/-
AF156457/-
M26087/-
M26088/-
AF222820/-

NC_002022/-
X17336/~
M21850/ -
AF156457/-
M26087/-
M26088/-
AF222820/-

NC_002022/-
X17336/~
M21850/~
AF156457/-
M26087/-
M26088/~
AF222820/~

NC_002022/~-
X17336/-
M21850/~
AF156457/-
M26087/-
M26088/-
AF222820/~

NC_002022/-~
X17336/-
M21850/-
AF156457/~
M26087/-
M26088/-
AF222820/~

utE

BRCARTGCGCAGCTTGCCCAFRABAGTC TCCCECCGARCTTCTCCAGCC
AACEATGCGCABGCTCGCCGACCARAGTCTCCCACCGAACTTCTCCAGCE
AACAATGCGCABGCTTGCCGACCAARGTCTCCCACCCANITTCTCCAGCE

TTGAAAATTTTAGAGCCTATGTGGATGGATTCGAACC CEAR BN AT
TTGAAAATTTTAGAGCCTATGTGGATGGATTCGAACCGAACGGCT CATT
TTGAAAARTTTAGAGCCTATGTGGATGGATTCAAACCGARCGGCTECATT
TTGRAAACTTTAGAGCCTATGTGGATGGATTCGAACCGAACGECTECATT
TTGAAAATTTTAGAGCCTATGTGGATGGATTCGAACCGAACGGCT GCATT
TTGARAABTTTAGAGCCTATGTGEATGGATTCGAACCGAACGECTECATT
TTCAAAATTTTAGAGCCTATCTGEATGGATTCGAACCGARCGECTECATT

GAGGGCAAGCTTTCTCA&ATGTC%AAAGAAGTAAQ@GCCAGAPTTGAGCC

TTTTTTGAAAACAACACCACGACCACTTAGACTTCCGAATGGGCCTCCCT

511lgl@AAAACAACACCACGTCCT TAAGACTQCCGGGTGGACCTCCCT

i
GTTCTCAGCCGTCCAAATTCCTGCTGATGGATGCCTTARAAATTAAGCATT
GTTCTCAGCGGTCCAAATTCCTGCTGATGGATGCCTTAAAATTAAGCATT
GTTCTCAGCGGTC AATTCCT@CTGATGGATGCT@TGAAATTAAGCATT
£CAGCGGTCCAAATTCCTGCT&ATGGA@GCITTGAAATIAAGCATT

GTT; CAGCG@TCCAAATTCﬁTGCTGATGGATG T
GCTCTCAGCGGTCAAAATTS TG@TGATGGATGC AR
GTTCECA&ﬁGGTCKAAATTCm }CTGATGGATGC”PTGAAATTAAGCATT

GAGGACCCAAGTCATGAAGGAGAGGGAATACCGCTATATGATGCAATCAA
GAGGACCCAAGTCATCAGCCAGACECEATACCGCTATATGATGCAATCAR
GRAEGACCCARGTCATGAGGCEGAGGGGATACCACTAGATCATGCAATCAA
CAGGACCCAAG@CATGAAGGAGAAGGGATACCGCTATATGATGCAATCAA
GAGGA&CCAAGTCA@GAQGGAGAGGGAATACCGcTGTATGATGCCATCAA
GA%GACCcGAGTCATGAGGGﬁGAGGGAATAccgcTGTATGATGCTATCAA
GAGGACCCEAGTCATGAGGGAGAGEGEATACCGCTETATCATGCEGATCAR

ATGCATGAGAACATTCTTTGGATGGAAGGAACCCAATGTTCTTAAACCAC
ATGCATGAGAACATTCTTTGGATGGAAGGAACCCAATGTTGTTAAACCAC

;

ACGARRAGGGAATAAATCCARATTATCTTCTGTCATGGAAGCAAGTACTG
ACGAAAAGGGAATAAATCCAAATTATCTTCTGTCATGGAAGCAAGTACTG
AfGABARGGGEATAAATCCEANE ‘ £




mre 10

NC_002022/~
X173386/-
M21850/-
AF156457/-
M26087/-
M26088/-
AF222820/~

NC_002022/-
X17336/-
M21850/-
AF156457/-
M26087/-
M26088/-
AF222820/-

NC_002022/-
X17336/-
M21850/-
NC_002022/-
AF156457/-
M26087/-
M26088/-
AF222820/-

NC_002022/~
X17336/-
M21850/-
AF156457/-
M26087/~
M26088/-
AF222820/-

NC_002022/-
X17336/-
M21850/-
AF156457/-
M26087/-
M26088/-
AF222820/-

NC_002022/-
X17336/~
M21850/~
AF156457/-
M26087/-
M26088/-
AF222820/-

NC_002022/-
X17336/-
M21850/-
AF156457/-
M26087/-
M26088/-
AF222820/-

NC_002022/~
X17336/-~

utk

GCAGAACTGCAGGACATTGAGAATGAGGAGAAAATTCCAAAGACTAAAAA
GCAGAACTGCAGGACATTGAGAATGAGGAGAAAATTCCAA@QACTAAAAA
GCAGAACTG%AGGAEATTGAQAATGAGGAGAAAATTCCAAA¢ Ciannan
GC@GAACT%EAGGAA EGAAAATGAHGAGAAAATTCCAAAGACTAAAAA
GCAGAACTBCAGGA GTEG
GCAGAACTGCAGGAZATTG.

GCAGAGCTQCAGGACATTGAAAATGAEGAAAAEATECCAAA@ACAAAGAA

TATGAAAAAAACAAGTCAGCTAAAGTGGGCACTTGETGAGAACATGGCAC
TATGAAGAAAAC%AGTCAGTTAAAGTGGGCACTTGGTGAGAACATGGCAC
TATGAA AAAACAAGQCAGTTAAAGTGGGCACTTGGTGAGAACATGGCAC

: P”TTAAAGTGGGCACTTGGTGAGAAI%TGGC&C
T@AAATGGGCACTTGGTGAGAAi%TGGCQC
TAAAGTGGGCACTTGGTGAGAACATGGCAC
ATTAAAGTGGGCATTAGGTGAGAACATGGCAC

TATGATAGTGATGAACCAGAATTGAGGTCGCTTGCAAGT TGGATTCAGAA
TATGATAGTCGATGAACCAGAATTCAGGTCGCTTGCAAGTTGGATTCAGAA
TATGAGAGTGATGAECCAGARACAGATCECTAGCEAGTTGGATECAGAY
TATGACAGTGATGAACCEGAA AGP:‘I‘CGCTTGCAAG‘I‘TGCATTCAQAG
TATGAGAGTGATGAGCCAGAAR KAGGTCQ‘.CTTGCAAGTTGCATTCAAAG
TATGACAGEGATGAGCCAGAA AG
TATGATAGTGATGAACCAGAG

TGAGTTCAACAAGGCATGCGAACTGACAGATTCAAGCTGGATAGAGCTTG
TGAGTTCAACAAGGCATGTGAACTGACCGATTCAAGCTGGATAGAGC G
TGA&TTCAACAAAGCATG— AGCTGACCGATTCAGG@TGGATAGAACTTG
TGAGTTCAA@AAGGCGTG» AACTGACIGATTCAAGCTGGATAGAGCTTG
TGAGTTCAACAAAGC' AGCTGACAGATTCAAGCTGGATAGAGCTCG
TGAETTCAACARA TGAAﬂTGACTGATTCAAGCTGGATAGAPCTCG

TGAATTT&ACAAGGCATG?GA@ GACEGATTCAAGCTGGRTAGAECTTG

ATGAGATTGGAGAAGATGTGGCTCCAATTGAACACATTGCAAGCATGAGA
ATGAGATTGGAGAAGATGCGGCTCCAATTGAACACATTGCAAGCPTGAGA

TTGG GA@GATGTI
TAGCECAABATGTEGCECCAATY GA@CAT,A’ITGCAAGCATGAGG
ATGARATAGCAGAAGATGTIGCTCCAATEGABCACATTGCEAGHATGAGA

'

AGGAATTATTTCACATCAGAGGTGTCTCACTGCAGAGCCACAGAATACAT
AGGAATTATTTCAC 'AGAGGTGTCTCAETGCAGAGCCACAGAATACA‘I‘
-.GA%;GTGTCTCACTGCAGﬁGC?&A"@ ¢

AGHARETATTTCACALCE

AATGAAGGGGGTGTACATCAATACTGCCTTACTTAATGCATCTTGTGCAG
AATGAAGGGGGTGTACATCAATACTGCCTTQCTTAATGCATCETGTGCAG



ure 10

M21850/-
AF156457/-
M26087/~
M26088/-
Ar222820/-

NC_002022/-
X17336/-
M21850/-
AF156457/~
M26087/-
M26088/-
AF222820/-

NC_002022/~
X17336/-
M21850/-
AF156457/-
M26087/-
M26088/-
AF222820/-

NC_002022/-
X17336/~-
M21850/~
AF156457/-
M26087/-
M26088/-
AF222820/-~

NC_002022/-
X17336/~-
M21850/-
AF156457/~
M26087/-
M26088/-~
AF222820/-

NC_002022/-
X17336/-
M21850/-
AF156457/-
M26087/~
M26088/-
AF222820/-

NC_002022/~
X17336/-
M21850/-
AF156457/-
M26087/-
M26088/-
AF222820/~

NC_002022/-
X17336/-
M21850/-
AF156457/-
M26087/-
M26088/-

utk

AATGAAAGGGGTATACATHAABACHGCCTTHC TEHAATGCATCTTGTGCAG

AATGAA@GGGGTRTACATCAATACTGCCTTECT 1
AATGAAGGGAGT ACATCAAGACTGCTE @AATGCAchmeGCTg
AATGAAGGGAGTGTACATHAAL GciTTACTCAAﬁGcﬁTCTTGTGCAG

AATGAAGGG%GTGTA&A EAAL CAGCGTTGC GAATGCATCTTGTGCAG

CAATGGATGATTTCCAATTAATTCCAATGATAAGCAAGTGTAGAACTAAG
CAATGGATGATTTCCAATTAATTCCAATGATAAGCAAGTGTAGAACTAAG
CliaTeGaTGAETTCC gATﬁccAATGATAAGCAAgTG@AGEAC@AAN
C ATGGATGAQETTC?%%
gATGGATGAGTTCCAATTAAT“cCQATGATAAGC
TGEATGATTTECATTTEATECCAATGATAAGC.
c TGGATGA&@TCCAATTGATTCCAATGATAAGCAA;

AGAACEAAR

GAGGGAAGGCGAAAGACCAACTTGTATGGTTTCATCATAAAAGGAAGATC
GAGGGAAGGCGAAAGACCAALTTGTAEGGTTTCATCATAARAGGAAGATC
GAHGGAAL EAAGACEAANCTGTATGGATTCATTATAARAGGAAGATC
uAAAGACAAAETTGTATGGGTTcATTATAAAAGGEAGATC
GAAGACHAATTTGTATGGATTCATCATAAABGGARGETC
GGAAAACLAATTTGTATGGATTCATCATAAAGGGAAGGTC
8 GGAAAACAAACCTGTATGGGTTCATﬁATEAAGGGAAGGTC

CCACTTAAGGAATGACACCGACGTGGTAAACTTTGTGAGCATGGAGTTTT
CCACTTAAGGAATGACACCGATGTCGTAAAC TTTGTGAGCATGGAGTTTT
HCACTTEAGCAATGAHACHGATCTGGTEAAE TTTCTCAGCATGGAGTTET
CCACETGAGGAAUGACACCGATGTGGTARAC TTTGTGAGCATGGAGTTTT
CCATTTAAGAAATGACACT! ACGTGGTAAACTTTGTEAGCATGGAGTTTT
ECATTTEAGGAATGAACTCATCTCETEAAIT T TGTCAGCATCGAATTTT

CCATTTEAGCAATGAPACTGATGTGETAAACTTTGTGAGCATGGAATTTT

CTCTCACTGACCCAAGACTTGAACCACACAAATGGGAGAAGTACTGTGTT
C@CTCACTGACCCAAGACTTGAACCACACAAATGGGAGAAGTACTGT“TT

'CTCTCACTGACCCGAGGCTTGA@CCACACAA@TGGGAGAAGTA@TGTGTT

CQCTCACTGACCCqAGGCTTGAACCgCACAAATGGGAGAAGTACTGTGTT
CTCTCACHGAECCARGACTTGARICCACACAATTGGGAGAAGTACTGTGTT
CTCTEACTGACCCT GA@TKGAACcACACAAGTGGGAGAAGTAETGTGT@
CTCTTACEGACCCEAARCTGGAACCACACAAGTGGGAGAAGTACTGTGTT

CTTGAGATAGGAGATATGCTTCTAAGAAGTGCCATAGGCCAGGTTTCAAG
CTTGAGETAGGAGATATGCTTC
CTTGANATAGGAGAGATGCTHCT] e
CTTGA%ATAGG@GAQATGCTTCTAAGAA TGCCATAGGCCAAGTTTCHEAG
CTHGARATHGGAGACATGC TECTAAGAAETGC «TAGGCCA#GTGTCAAG
CTTGAAATAGGGGATATGCTC CTAtGAAC’I‘GC TAGGCCAA,GTTTCAAG
CTTGANETAGGECAGATCCTEC TEAGAANGTECRATAGGCCAGETHTCAAG

GCCCATGTTCTTGTATGTGAGCACAAATGGAACCTCAAAAATTAAAATCA
GCCHATGTTCTTGTATGTGAGGACAAATGGAACCTCAAAAATTARARTGA
GCCCATGTTCQTGTATGTGAGAAC‘AATGGAACCTCCAAAATO
GCCCATGTTC TGTATGTGAGEAC AATGGEACCTCE

TGTATGTEAGGACEAATGG CCTcmgAAATTAAAATGA
TGTATGTGACEACEAATGGAACHTCCAAEATEARAATGA
GCCCATGTTCETRTARGTCAGEACCAATGGAACCTCUARAATTARAATGA

AATGECGAATGGAGATGAGGCGTTCTCTCCTCCAGTCACTTCAACARATT
AATGGEGEATGGAEATCAGECCTTGECTCC THCAGTCACTTCAACARA
GTTGCCTECTECAGTCCCTTCAACAg

AATGGGGAATGGARATGAGEC GTGSCT CTFCAGTCICTACAZCABATT
AATGGGG@ATGGAGATGAGGCGTTGTCTﬂCTTCA$@CGCTc£AGpAAAT§




ure 10
AF222820/-

NC_002022/~
X17336/-
M21850/-
AF156457/-
M26087/-
M26088/-
AF222820/-

NC_002022/-
X17336/-
M21850/~
AF156457/-
M26087/-
M26088/-
AF222820/-

NC_002022/-
X17336/-
M21850/-
AF156457/-
M26087/~
M26088/-
AF222820/~

NC_002022/-
X17336/~
M21850/-
AF156457/-
M26087/~
M26088/~
AF222820/~-

NC_002022/-
X17336/-
M21850/-
AF156457/-
M26087/-
M26088/-
AF222820/-

NC_002022/-
X17336/~
M21850/-
AF156457/-
M26087/~
M26088/~
AF222820/-

NC_002022/-
X17336/-
M21850/-
AF156457/-
M26087/-
M26088/-
AF222820/-

NC_002022/~

ire 10

X17336/-
M21850/-
AF156457/~
M26087/~
M26088/-
AF222820/-

NC_002022/~
X17336/-
121850/~
AF156457/-
M26087/-
126088/~
AF222820/-

utk

AATGGGGAATGGAGATGACGCETTCECTCCTRCARTCECTTCAACARATT

GAGAGTATGATTGAAGCTGAGTCCTCTGTCAAAGAGARRGACATGACCAA
GAGAGTATGATTGAAGCTGAGTCCTCTGTCAAGGAGAAAGACA“GACCAA
A@AGﬁATG@TTGAﬁGCTGAGchTCTGTCAAEGAGAAAGACATGAC&AA
GAGAGTATGATTGAAGCEGAGTCCTcTGTCAAAGAGAAGGACAmGACCAA
GpgTGA@TGAAGCTGAGTccTcﬁGTCAAAGAAAAGGACAHGACCAA
v TGATTGA?GCéGAGchTcTGTCAA@GAAAAAGACA"GAchA
GAGAG;ATGATTGA@GCAGAGTC%TCT%TCAAAGAGAAGGACA"GACCAA

AGAGTTCTTTGAGAACAAATCAGAAACATGGCCCATTGGAGAGTCTCCCA
AGAGTTCTTTGAaAACAAATCAGAAACATGGCCCQTTGGAGAGTCCCCCA
Ecal CAMETCARABACETGGCCCATTGGAGARTCACCHA
CAAATCAGAAACATGGCCTATTGGEGAATCTCCCA
~TTcTTTGAGAACAAATCGGAEACATGGCCTAT%GGAGAGTC@CCCA
L TTCTTTGARAACAAYTCGGAGACATGGCCCATTGGAGARTCACCCA
T T TTGARAACAAGTCEGAGACETCGCCEATTGGAGAGTCACCEA

ARGGAGTGGAGGAAAGTTCCATTGGGAAGGTCTGCAGGACTTTATTAGCA
ARGGAGTGGAGGAAEGTTCCATTGGGARGGTCTGCAGEACTTTATTEGCA
AAGGAGTGGAHGAAGGTTCCATEGGGAMEGTETGCAGGACETTARTEGCH
AQGG@ETGGAGGAAGG-TcCATTGGgAAgGTCTGCAGGACTﬁTQTTGGCA
AAGGAGTGGA&;EAAGG CMI@GGGAAAGT'TQTGCAGGAC& TGETTAGCA

AAGTCGGTATTTAACAGCTTGTATGCATCTCCACAACTAGAAGGATTTTC
AAGTCGGTATTEAACAuCTTGTATGCATCTCCACAACTGGAAGGATTTTC

AAGTCEGTAT AACAuCTT%EATGCATCQCCACAACTTGA%GGATTTTC
AAGTCIGTATTEAACAGCTT TAQGCATCTCCACAECTGGAAGGITTQTC
AAﬂiLJULQTTTAACAGmTT TGCATCTCCACAACTEGAAGGETTTTC

AAGTCTGTATTCAACAGCTTGTATGCATCTCCACAACT AAGG@TTTTC
AAGTCTGTQTTCAACAGCTTGTATGCATCTCCACAACT, ABGGETTTTC

AGCTGAATCAAGAAARCTGCTTICTTATCGTTCAGGCTCTTAGGGACAATC
AGCTGAATCAAGAAAACTGCTTCTTATCGTTCAGGCTCTTAGGGACAAC£
AGCGGAATCEPGAAAACTGCTCCT@ATEGTTCAGGCTCTTAG%GACAACC
AGCTGAATCAAGGAAACTGCTTCTTATCGTTCACGCTCTTAGGGACAACC
AGCTGAATC?PGGAAAA %CTTCT TTGTTCAGGCCCTTAGGGACAALC
AGCTGA@TCAAGAAA@CTGCTTCT ATTGTTCAGGCACTTAGGGACAAC
AGCTGAATCAAGAAAACTGET&CTCATTGTTCAGGCACTTAGGGACAACC

TGGAACCTGGGACCTTTGATCTTGGGGGGCTATPTGAAgCAATTGAGGA
i

TGGAACCTGGAACCTTHGATCTTGGAGGGCTATATGHAGC
TGGAACCTGG%ACCTTTGATCTTGGAGGﬁ?TQﬁATGAAGCAATTGAGGAG

TTAATGATCCCTGGGTTTTGCTTAATGCA?CmTuGTTCAACTC
TGCCTéATTAATGA@CCCTGGGTTTTGCTTAATGCATC”TGGTTTAACTC
TGTCTGATTAATGATCCCTGGGTTTTGCT@AATGC@TC“TGGTTCAACTC
TGCCTCATTAATGATCCCTGGGTTTTGCTTAATGCATC”TGGTTCAACTC
TGCCTGATTAATGATCCCTGGGTTTTGCTTAATGCATC“TGGTTCAACTC

T TCCTTACACATGCATTGAGTITAGTTGTGGCAGTGCTACTATTTGCTAT

utl

CTTCCTEACACATGCATTCGAGRTAGTTGTGGCARTGCTACTATTTGCTAT

CTTCCTEACACATGCAETGAARTAGTTGTGGCARTGCTACTATTTGCTAT

CCATACTGTCCAAAAAAGTACCTTGTTTCTACT -~ (SEQ ID NO: 127)
CCATACTGTCCAAAAAAGTACCTTGTTTCTACT-- (SEQ ID NO: 128)
CCATACTGTCCAAAAAAGTACCTTGTTTCTACT-~ (SEQ ID NO: 1289)
——————————————————————————————————— (SEQ ID NO: 130)
CCATACTGTCCAAAAAAGTACCTTGTTTCTACT-~ (SEQ ID NO: 131)
B ATECTGTCCAAAAAAGTACCTTGTTTCTACT-~ (SEQ ID NO: 132)

(SEQ ID NO: 133)
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PR8 (HLN1)
WSN (HIN1)
Lenn. (H2N2)
HK (H3N2)
Memphis (H3N2)
HK (H5N1)
Duck (H10N7)
Equine (H7N7)
Whale (HL3N2)
Chicken (HSN2)
Swine (HANSG)

PRB (H1N1)
NO: 134)

WSN (HINL)
NQ: 135)

Lenn. (H2N2)
NO: 136)

HK (H3N2)

NO: 137)
Memphis (H3N2)
NO: 138)

HK (H5N1)

NO: 139)

Duck (H10§7)
NO: 140)
Equine (H7N7)
NO: 141)

Whale (H13N2)
NO: 142)
Chicken (H9N2)
NO: 143)

Swine (HANG)
NO: 144)

vSummary of the inhibition effect of siRNAs
on influenza A virus production

uv

‘I‘CTCGGACGAAAAGGCAGCGAGCCCGATCGTGCCT’I‘CCTTTGACA’I‘GAGT
TCTCGGACGAAAAGGC AGCGAGCCCEATCGTGC

G ITTTGACATGAGT
TCTC AGAC GAAAAGGCARC GA%C CCGATCGTGCCTTCCTTTGACATGAGT
TCTCGGACGRAAAGE! CGARCCCGATCGTGCCTTCCTTTGACATGAGT
TCTCGGACGAAAAGGCAACGAACCCGATCGTGC CTTCCTTTGACATGAGC
TCTCEGACGAAAAGGCAACGE AACCCGATCGTGCCTTCCTTTGACATGAGT
TCTCGGACGAAAAGGCAACGAACCCGATCGTGCCTTCCTTTGACATGAGT
TCTCGGACGAARAGGCAACGAACCCGATCETGCCTTCCTTTGACATGAGT

AATGAAGGATCTTATTTCTICEEAGACAATGCAGACCGAGTACGACAATTA

AATGEAGR TP OATTD

- GERGACAATGCAGAGGAGTACGACAATTA

AATGH.

FAGACAATGCAGAGGAGTACGACAATTA

AATGAAGOA

SAGACAATGCAGAGGAGTACGACAATTA

AATGAAGGATCTTATTIOTTON E}"&ti,';ACAATGCAGAGGAGTACGACAATTA

AATGARAGGATCTTATTTCTTCGL

(GACAATGCAGAGCARTATGACAATTY

CACAATGCAGAGGANTARGACAATTA

s

AATGEBGGETTTAY GACAATGCEGAGGAGTHGACATTA

AATGABCHAT 2GACAATGCHGAGGAGTATGACANTTE

AATGAS

CTTCCGAGACAATGCARAGEAGTATGACAATTA

O
CGETOTTRITDY

CTTCGGAGACAATGC? AGAGGA%:TA‘E GACAATTA

uw

]

R

No inhibition
»%  Partial inhibition
=™ Strong inhibition

siRNA

UTR
1 Coding sequence

=
&
|

5
=
i
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M

(SEQID
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(SEQID
(SEQ D
(SEQID
(SEQID
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The inhibition of influenza A

in chicken embryos
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