1/119

genomic farget it HTEHTL L

synthetic:gtiide: RNA

........

i ,;5,_

5%

FIG. 1



2/119

V¢ 9Old

VYNHIoen
‘passasoid

uoniubooss

-gsey'p Jooedsojoid 1ORMEIE

VNHI0 91new

‘VNg10-01d

uonduosuel} yNH10-01d 'L

si190eds

sieadal109.ip

L SNOO| HJSIHD 02€4S SauaboAd snoooooidans



3/119

Sp-
NLS mCherry RNase Il

Sp-
RNase Il mCherry NLS

FIG. 2B



4/119

Ha se9eds Ha

an

o2 '9Id

snod|
o_Eocmm
X3 uewny

SN éseadsy  SINPiA3

5



5/119

2xNLS-SpCas9 ¥
SpRNAselll -
short tracfRNA =
YR-EMX1-DR  +

FIG. 2D

G
poe



6/119

4-3¢ Old

uuuww ww<ww<uw._,uw< .

-.§ .r>>

1epul

VNI

-.¢ ‘snoojjebiel



7/119

Pol3  chimeric
ITR Ca{sQ poI/yA' P{omoter gRNA TR
\ i ; ”

Pol3  chimeric

ITR Promoter gRNA EFta 0'5739 pozA. //m

Hindili

Pol3  chimeric
ITR Promoter gRNA /ITFI

* depending on size. of the entire construct, ; |
can contain‘one-or-more Pol3:chimeric guide: RNA (gRNA) cassette

FIG. 3



8/119

“e138 ugaxom:(e:igsaq.xod/‘q

SR nuiiBu wnidsiadng S0
ty1g:ds WwmgoziyIApeigl 2565

|
T L6103
|5

g

| uc 1 (Gardherella vaginatie - '
HNH.endonuciease [@c!dothe_rmus"cel!ulolgiicu‘ssrlsma -

hypathiétical protéin Amuc_2010 [Akkermansia muciniphila ATCC BAA-835}

FIG. 4A



9/119

v
o~ o
o ,
g8
e 2
gV
R
JH
fy
s
T g
- 5 ¥
) s _§* 3§
x & Exsap$ &
g B T gge X A )
v e N PR N - i~ o S
c <‘~‘°-cc' ~ gt N
© Ny e 39 E e . (J N { &
PEER_T 8¢ &8 9 o &S
$8cazi ifssy 8 F 5
3884855887 § . oo
£ 3:-5 o o ¥ F 5§ T ”g 3 q N 8 ‘q\-:,\
- O P Py R ALY f &
s55 88838885 s ST ST
V- g ay- ; ;
§ifer fafsssdy SSEFES N
>5S2fFFEETS S s
fE8o5esasise T SEIFIFTITI > o
=.8 & 2T N g DS R 1 Py v&..,& > N A aQ b
28 FERNos 0 F 8w 8 DR IR N . Y ) ]
253852 ESEFSS $¥se ¥ STErF S & &
$358dRa0asdIsESSS FITFTE TSy & »
SUERET T ST EEH 8T gels B &S o & »
SRy g.&‘«s_g;gq eFLfod SsFyeE F N &é“ el
g5em oy Vagid SFEY RO SFF S af N &
REB N Qe d Lokb R o ‘,s;“ SN & . ) & & @ )
SSERCFSESa0Sd SOEESESLSF & §"¢‘*‘“§°° £ N
xSy S e ;NS ¥ &N IR RGN
&'e - L9 c_.?_t»"h'&.'s P IR & & Pl & & N FC MY o . '],Q
cevedcas, SfefSfagx *'«0{“8""@-\\""\ (O O &Y
giisiioyed §§S$‘§§§$§§$ SLES S
aggief LNy, TN AN S E T F S S
- 3.3 eI CSFYSNY TEoOT S O N Y
FAgGE8y Spdesly RN JRNEIA R )
"—".".‘Gsv?@-"’:g:;-'ie'ss' Sy EL I S &€& »-\\°¢° & N
:E '3333-::-7'33"1?3” gv&v{Qx;Q\',‘ﬁ;Q\»Q\,f\(? b‘\ & ‘QOC" & &s\\ N %%b-\
tawsCgn ) & DG PITOM K NS @& al O O v WY
ESE T 21 p 'uMQWE'C»\’--S FEX @ My B Y ¢ PLANIORIIENG ST R )
BOSEIC X E 00N S rFEE; &S & o0 & e B o a8
e:»u.:,vE g N RAVAIEY W& 4 c’ & \Qo'. @7 W A7 WS Y \11 3\
~9-U“8°8V'3’5""‘93""¢b“c 9\"«3‘0{3‘4'«@'- ST ¢ @ ¢ b 022
SO R BORS &L ST LN SO T F Tt i RO AR ¥
RERIESSEEIT s Eplds &a‘,ﬁ@g&w@}% S o RO o
& DT LR e O QY - o 2° k)
FEIFEF ANPEOARY AU AN o W W&
& Vo AN N a0 ¥ SRR A% o
AR o . & & o (RS 4 ‘Y‘?
Vet & " S ) g
A Y, M \
N @O

R-agsociated
CRISPR-2350C

CRISPR-a550
hypothet!

end!
iated protein
ciated protein,

1 family protein 1A citlus
pminogogcus aibus 8l
ilractor salsuginis DSM 16511

mobite 163K}

$ form
iin, Csnl:family (R
csnl-family {Nitrat

ical protein MMOB0330 {Mycoplasma

FIG. 4B




10/119

T iCAS2096)
protein [5&:ep[oq9¢?9?a97299.2:; ng:ggazg

‘putative cytoplasmic

i I S"ep(—OCO(C“’pYPg » ASH1 :
cyroplasmic pro ‘:‘?, l‘g‘iié‘pt_oc¢¢“Sé.?’?"'»"'?'sm%%"%%% A
ook X o]

P\ \ 4
WG R DA
?’\‘b('\‘\’\’& ',.‘\‘o,va""‘ o
o B IS
T -,DQ,Z‘:;& O

& o 5 TN
0(.' 5 '-62 ? ‘h'\‘b(’

.
(2

tany A

us‘p:
imu

oni
-associated protein-cas9fcsnl. subtype i/ nmenii {Staphylococcus's

, Csnl farﬁily"(S('aphytocbcc

d protein

fate

O

CRISPR=ass

CRISPR

FIG. 4C



P~ ) 1 )¢ 20 3)8‘!)015‘52’)!6 -]
T AUIIDEY S13U8 Sﬂ[[!‘)?qo})ﬂ] Auw?; us, uia1010 PIIE S
[4 TIAL 1 H ; !

[§605€ DLV SNIPEsI2i 57123030

05S2 NASHD T

13cuy] UIa1010 P

Tus?
o)

o-3dsiyd A
uo1dad] ulBlQJd;p_il}Vg_)OSS
wo1cad] T

yapsanp sayd

{ov91=¥VE DDAV !

11/119

CRispp.:
. Con;e:‘y a$s0ci

FIG. 4D

c.pylpg;the’u
— ‘Csn ‘aminCRJSPRf.is’sbcial :
Sea-family CRispp_,, oc 31ed

®d protaij

cal ptot_ein‘MSSS-,OS

4350clate

protein [Mycoplasma-canis PG 14}
82 {Mycoplasma synovize s3}

Protain Mycoptism, 9allisepticypm g,
Phylochceys oy ; '

ycoplasma ovipneumoniae SCO1}
hypothetizal protein Movis_ 00710 {Mycoplasma ovipneumoni
» t’sp'ui!my CRISPR-associated

brole‘lnluycép!asm 9allisepticum gy, 3]
” .

Rilow);-




12/119

<mw _ .mv—u— lovet wsq sauaboupns ejpaurom] Shytm uidiosd anafodiy 1’ $09£06° Ez.s&:ga
b fsst2t e 13eq0313H) w01 patenosse wdsi) it “LEOSTSE0D a;__zzmsms%

{16v5-86 Liw Stsu3peued zcsg_u:_ zée 1us) ssoa vzﬁaz._%s ‘v 553 z:eam;zm&a
_Smﬁ (b)) .vx.% _aczs__mz_ c_zoa.ag i mmSSB &ze_ Nmmvfm::w

126692 1240 “0sqns sunfal Janeqoyiduwe)) upiaid Apwej 351D 258:758 11128956 100" dANRATLP2SEESTNG - u
(618002 DLV * 89111 1IN wnff:dsqns. EE:E&%Q s%a pareposse-uaSiyd * |1°005¥5£200 aALIT 21895812116

{9T 118 1unfaf dsqns wunfaf 1a13eqopkdued] S7y1 (8 uaio:d [e3IdYI0ARY * [T'000¢35100 .;za;z:::,a 4
{1 waaAisinjjay wrppssard] Aiswey Tus) “wiatoid patenosse-yigu) it 16£205200A4212850£ 6022116

{210-5% adhioyhyd whyrandvg 1 nosS ayuisa) PAIM3UN] FUSD U210 PILN0SSP-4ASID 11°991956 100" Q_Eemzsaﬁ_a

{341 ug. 3ianbyoy asa SiwIojieAse) SnjiRGoN] Ajiwie) {us) ‘udiosd PIIEDOSSR=Y4SH) ‘1 omgmno ._Nzt_szmmwmn_a

(9262 WSQ sndoakiod sa13eqohg] Ayuie) [us) ialosd paRossE-RaSiy " I1'91L896€00  NlRilyBE0RLOTELS -

:82 A mcozﬁcava E:E_ﬁogaemz& Apwej Aﬁu ‘uryoud 3_332. 4450 * 11°952£2080. %__o__mm..&:mm_a
[28-TY sypunsany eungasoy) z_e,s.zs Uia10id pareL30sSe-YSD * 12 Lh2T5L607AIBRTE 252G

ftpe9t WSO a__soa____sc. | engasoy) §SHE0 PETZVNIISOY c_zoa 3:585 11°520852£0 &:Evomtmmz_a

_S oY $132) 3__52_,:5 .ssea B:.aon .&5 4is NSSNZ &_E_S::mﬂ&

{razusof: ,.8,__&...5& e_,_ucz.c: wey Tus) U910 2:82-.& 5|t £02562¢ Q:_,zzzﬁ_a

[ Ivd snoydonoze;p: 1RgORIEUOIND)] uziod vsa_uo:n L) »raa_ us) ! : mmhvnzeo .;__u__xﬁvmooz_m 1

[ 14 smuydonozeip sa1veqoIaseuadnig] £212°100 ssen.—gos&r_ '89£209100 E_s:omhz 29t J

[2526% 301v ds snshoophyia] ey 1us 'varosd patenasse-y4sn) Hr $9£52080 a2 218651626116

{9880 wrnodsoyyin snuisORNIN] Atwe) 26..5%5 Ez.smz-ﬁmﬁu I1'926£8890 ._Nw&_zsvsuua
{sasig stnsnjed sevowopnasdopoyy] utod Awey 35se) nzmasa.&mau U 3:3 &_.saamaz..m

{318513 suusnyed sevowopnasdopoyy] 68y Dy uIIod eiooky * U TEERES dAURITI6S2HOGI

fogzzt ¥SQ supioaned seuowounuy] Awej (us) ‘umod vz«_u&%.ﬁw.xu : mgwgo &ce_wmo&oNEa

{AS4E Sna1Q> Xxe10A0pIV] Aniue; {uts ‘watosd pareosse-idsud * : mz:mg %ae_mzmszua

[£S¥62 DDLv 1122 RISUOLIS] Hurawu/i] 3AAIGRS “{USH[6SED WIAI0I0 PIPIOSSE-YdSRid I 101v8601 “a2)IR016LE50%15 -
_z_a_as?e visassian] Aoy 1us ‘uatosd palenosse-ugss) *ITpLLLSL90 hz&:wa:z_a
_8.§ e3wiR1e P1idssIN] 09941 VN UId10:0 |P3RGI00AY. " 1826670500 "dAl2i1pr0693€ 1 €15

awoz u,uhq Paj3up PUBSSIAN] zé& 1us)‘usiosd uzwao:?m&au 11°09928650°4212128284¢ Gua,‘
{2vvEs0 sipmburuaw widssiaN] £6£0” uusz utoad [estiagodhy * 255865100 "aAl106£69819116
?:ﬁ_n %Em.._ane u.za_oz_ saoa vsu_sa?ﬁm;u wzﬁsn s :ﬂzxg AR5 Ev08RESTHE
=$- sipmbuuaw Ezizu :moéz 104 PiYIOdAY _m Szvao &:&anozia
18021-¥¥8 D21V SILGjiIRg, 5352_ 0200 mﬁmbﬁx: 0S8 jeanayiodAy “ |1 3353 ..~=§2w:3~m 16, -
log£E2 5oLy aebury eyjabuiy) wiatoud Kjiwey Tusyaseapnuopud vza;oa?ﬁwau ‘It .vmwuw%c &E_xmzm f {6 —
lozwa “ns eppolnw ‘dsqns ep0NnW ejRINAs) E.E.,__%a ronagedty * 11°v90952 A_z_.zzszaza —h
[50t N souiw sajmyeqouidy] wiatoid Ajwey fus) 3«%285 nwz_uss-ﬁms : Gmmﬁg ._ch:momvma%__m
{reg ) avzvanjjuresed snjiydowari} Rma 87 53&._ _8_5582 : mxmwcé gcs.ﬁgmv?na
*~0£ [0 NS 01 7eA003 3ewown3udoInd|d snjieqou 1ov] Awey Jus) ‘uRiosd paienosse- ¥sd iU 3328 mN_?_zvomﬁom ﬂ_m
{zost sauabounans snjegoundy] szoa zx:m.. TUSD ATIINEOPU vsmaaam?x&_xu e Smmvao %zs_awomuzm:_w




13/119

mm . w— n— 1198€¢ 201V wmoanyidt Wnuateqobuiyss) vatesd §§§.§5 dqwrey 10D * 1191119020°ZIRATI2NLLG0E RS il

fot0dmHIA Y TG eyatadLg) ey Tus) ,_ssa pareosse-ydstd * H'$2L£9730 ._%_:suzzma J
(73111 8: ®900Q ..zsaa_ w0 B_sxsvﬁg ywmg usy * [1°02528940° Ezwznsﬁ_s -

{910 ™uaboufueiaul €j31043:] uidio:d [P13GI0AY Paniasu0 * [L'9E050990 "a2liH8652089921

{610 sties0dan eyatoadsg] pwey (us) ézea paresosse-Ydse) g3 8:38 "R 2126505206

(58S 2&853 “dsgns sauabaupans RLRGAUQY] A Tus) _.asa _:_Sa?zns 119828521007 alimESSHT>19216.
[2281 wsq sniydosde sapioaseg) £11¢0TOUA0DIVE i4910s8 {anatodhy * St £220H0E0 "d2UESES 208

{§702 "0 $3m0sa8g} URIDI R3NANOARY pIRIFLLD *IL'T6LL1ZL0 §za£:§ u

{SS8L1-WSQ 109 S9pi0Ianes] §89£07H0QDVE LI [eoniaiodky * 11 16H20£ED: -4zl 9Er6321 216

{98/ 204 iinpydongAsd wuaiRgore) ] widi0sd A2) TUS) 25RAAUSHUS PAEDOSST-YISNY) 1T TOrI62T00 2_:._:582..@
“Teav-ws Tpunjosd wbuenBiouny) 22y ua2 ianoid jonayiodhy * 11026985600 dAlid Iv¥28F 156216 —

[1-10 TpiBie wipsoy] sna 110V U1310:0 (PaHagoghy " 1{"[YEIS120 Eeszazéa -

_3 nssowive ebeydouaouded] 0591 Urs) uisiosd raUIodAy *T'9890NLR0 dAMIIE 2SN

{85604 1S p£2 VOXE] [#10 SNIPIOIALTG] Aty Tus) “uiasd 2i§a.z§ *11°595£969074ZLAL £ 696

{tzze nso edmype @ %523_ Tuwr) 15D ‘udind paieriosst-ussl) “11Z85051€00 AALBOYETESSZIE.
{oude? Puibangs aza&sad_ “hipaeg (us) GRI0I PAFDOSS <3050 * JUBES06EE0ATgLELIBELZNS

azz 3LV 350 EypRI0Adg), upiaid paseiosse-Y4yy My 1us) * - 86058080 &csiexzn

{e0g6 LN sae_ sapiasaeg) ¥568 13 w1086 nﬁ.s&: {UeESs T2l i685 6890816

[9£80T Wsa.sorkysoinye) SaG01aDR] 959007 TITDIVE uiaosd aiapodhy - {12€9(9¢0 aeazzmsqz_a -
(§ra *ds'sapronaneqeing) iro10id patenosse-yasy) * 112650550 ﬁae_svssm

[STEST WS Buosuyof s3pisapeqete) 12900°NHOMLOVEVYS umaid eanaioddy * 11'59502vE0 h__s_msazz_a
{21568 201y rruand wiaeqoAR ) U018 (S23) paTenosse-wisiyd wmng | 3858 4TI 2065653E B mmmmmrme——y

i e:ﬁs_ﬁs.s e.a.csee_ Uinoad (52D} parenosselydgi) apmnd * (1-226E48400 AU YIE SLP TS momnimiimnnd
{2 moduiiny eyaioaang] uiaiosd paresesse Emau;g ) I1°5E9p25£00° tcz_aszovz_a

_mns 04V ST BRICAG] ATy 1US) 5.%255, S8 It sazs é_s_:s;aua

I um 130 sisuauown Hjomy) zé». 195 ‘wiat01d patenasse- xazu i :an m:e"as:zz.m
_25 Ly ,__su.x_ winedang] ity (us) “uislend pasenosie uaSiy) * 11:38748280° 4221505828282 L
[pprg-ns §3 130001 384C) Affuse) TUS) "U1210:18 PRTDOSSE-HaSRE) i} 3.2.8 A E00Z L6528 10

{210+ sahdidud nyauoeq | 0r0s8 ayjaiay Pamyjman] RIONd PareDOSSE-44ShY] 1A-108 11000856100 aAUMIGSOSBVERTIS
694 whanuw weyqosspaisng)] usatosd ey fus) aseapmiopua pateosse-yaSTe) * 11251548100 °aklp21099052L01hE

122£ 130w wigndsiadjung s_aid_ ey Tus3 uiaiasd aIeDosse-BdsHH) *11°128255€00 %azzsez_a
{524 ubAeks Enoisiey) uiasoad [ea1ag:0dk] paasasuo> * JTESSAVIDIGWRILL6TLTIVELS -

_svxeéé%osa,eﬁg2.:..::%%53 _gz_az :§§8 "daliaslel

EB« -ds mzseo«o:“z_ %saa&u ‘0531018 PARDOSSE- u&&u : mmmmzvs kcxsmvmmwnm_a

_~A ob muat Euseﬁz..ei vrar0sd Ruwe) Eu a.xg:%cu usxxuné&au I »_owma 1280912118 —
332 uu»( e osa seuae irioropov] Ajlwey (us) wc.sen,vzéoﬁ u%_au Arasees ?8 E_Emgﬂmmz_a
{109 suex)uuIp SnyIRAIPAITY] Apwrey tus) uLed IIROSST- YITHD ' T BYIS8EG0 ti__mzzs:%

Dy éScE&% 3292!3 5&3 Lusa! ssea patEnosse-Is ¢ 13 :»Z:ao &zzsqmsgm mm

141595 seusisoburyds) ESE"C1SAS U108 RORYI0AN * | 9£506£80° 421 L29IBNLEEND

[21:130.27quys 21eqo3sascug) urdiesd parenosse- s U 052 1£5100 %cz_mmm?omw:_w

{otsg "ds wnyndsozy] Aur) tus) ‘vpiosd potPi0ssey4sTE) I 2909»¥E00 ANl 1y SE8R21
T80 whiqozyiApess] 256¢ vigs udiosd _Eza&,_ |V R266E2100"dAlR {EpESS28H NG




14/119

. om ) w—u sﬁg ] azesz_ aea fuf) ‘it §§§Eﬁu "I 6228ty vl gBsseAt

[LSEE 302y areg apaioxag] Lidiead pRAIGSSP-Yg) Aty 1us) * [T 0252980 A28 L031 LG -

lsta :sga...e epacadyyj uiaed Eae&s paAnud * {'yf086550 alisestegaid

"{gtgog srviciad ryieaag) Ay 105 ‘uRunid pateposse-Yig) " HURSLS950 a2liat WSS

{385 suabougnas ‘dsqes ,sagsa Tiegosy] Apue) 10D Wal0 patrpossr-wan) 11 9E2EN2600 éés:zeﬁ
(92201 50 snpydosdo3 S2pi0s313vg) €1 150"CRA0DIYE Mot anapadiy * TELNN9E0 etilsEsTonesd

g2t sapoiatieg] wared oaadly panasios * 1 16201220° QU ISHTELOEHS

(55821 SQ R10p $3p0R0RR) 6390 Y0V o nuagiodly * |1 16YI0(E e EERaZITI

ﬁxﬁaﬁ_eﬁa wnisaiseqonny] uRsuud Agist) 1u5) anmpss Dok uisD ' It T0¥962100" kIS5 2008 T
lege-ns wungid .?%é iz el igisdly *|L026385500 I TREISEUS

{t-10 .33. oy sms :3 it oty * 1119120 R lozese st

[ satsoune) EBFGOUO00IR] 0591 ) VLA B0ty * T 590NH00 AP TIS0NIS

{95004 A8 by vore jta suipioans] ke Tus)y‘uaimid pareoosse- 4D *fLSEE9630 TS LEELLRENS

{1224 WS eepo i6iydousaiden] ) 1us) mesd paPDESTE-Rtd) U 13904100 AHUEONIROSEIS
A ?a%ﬁ:ﬁs&s&ﬁ: U5 Wl patenosse- s> * [T SES0RSE0 iIILRISEILNS
{6526 304 Sgeso epaasaly] usioud pareo0sse-yigy) Ky [ * (106050000 il

5553@.&%5., sk ITFESTIY BRI

{8 YT 950 Seonkpsoigs> sIpiaaned] 96300 TRV Unosd asigiodiy 8 12834360 QeSS —

1610 08 sapmireeing] usiond puiriosse-3s) * 1 2165¥S50 ._%_Hszém% ||:
151681 NSQ micsigel sipresanegeing 12900 KHOLIVEVE untid punsgedly * [1S96MYED QPRESTSIN2NG —
{2856y 204 umouiG) CMANRQEARL) RN (ST3) JRIPOSE- 8D icd 1169607600 akSUITONSESIElS. —
By agggsaezeégaaaessa <50 el (T 2698b00 BUILEYSESLNENS e

{2 wosissiunl pjatonig] G108 pIPOCSSR- RIS ARLE) T8 * USESRLSEN p&és:sm.a

{65218 J0Lv drswwm eaioasg] Runprus) Ssa PREGSR-WSND Irosseisealpin TaKsisels

{18-3% SnD syswacoum eqasonasg) Apuey 145 .s.sa OSSN P19 &%mg&%

0TS 201w 3%300q BoAdY :s ) nvssa. &8 = QU &?iﬁ.ﬁ; -

Hgong 'nis soqalf .céozza lpy :oﬁ o v aszé "ahRiIg 0026526

110+ achodyd wruanng 1 doo el zﬁg_ o eausazeo. 000355100 A1 160SRYRLIS
_;ﬁ_xguzeeseuéé_%%gea _5.,.%%.3 $5P-44SPE) 11 VTS L0T00°dApln 90 22t 8.

_z:uua_gsxe gy Fiﬁézﬁc TS Wit IS RITN) UL LBLS5E00 %E_mg .&

{17 16iahs emonry wiicd ISy paisued " IUESSIRONITUISLIELS
{INH wnosecosiod rutnS] 020 JINGHAtesd ORASAly * 1225215600 LALRIGROELEKOELS: |||.||J

1212 ¢ seuowosoniy] Arumy Fus) URK paItnOsE- BT 1t 168562000 =§§§%

2-104) SPWasp DGO UK KFre) [US) HSEAAOPUS PRADOSSP-USHY) * ‘Jra70966 Es.:ssz% ...III.....
183361 201Y seuae-d5gns aeupee xeacaopey] At 195) 00 vﬁaa W 15426000 aIssOsIEseElS

T3] ,§§_§%§s 5.5 1053 ihiand NSOSSENGS) * IUTMISSENO0 adliv] TS0t

b svemuEnp sepdplon Iy 1> upicid pRrOCSSe-1ds * |1°¢LIRTNO0 dAIEISEILSTERS.

{15 s svuoaiebunies] 9E6E 21508 wmieid oowpadly *|'3S0S£R0 U —

{24 130 rqus specoaei0uq] e pROSE LS * LOSL1EST00 %%Eé%

3595_&32_ Kty o) g&.eéa?%& 120G Akt YL2SE380 -
(ipv16 ds wagonsiptig] z&.s@ﬁza jonapedly * _:azzg Eg?m&.%




15/119

as "oid

[S6¥R-JAY funsann shadoseutwepv uiasnud paimpasse-ssid {T'SYESEER00 __‘..m.._si&:a
=8 s $n3020une V] Ud10s8 PaIvOse-s8un * |USIEES6E0°dD) EssrLsLLRkd _

{r0704 1500w unyiauPqoiog Ajis2) (S WIL0s8 PIIOSE-UASH). 1162662080 UL ISCTES

[o¥91:WvE D)Ly duapianp sniydoiday] w8 pALeOsSR-B4STH) Ay 18 *|C22886620 zﬁiszsi

[P-TATT AUIDRY 3531 SAfRQOVTT] Arsey Jus) wnoid pamdL it &8 *[1T00869L0 a1t 65usEoc!s

18605 301y smpenay ia6r0nn] unesd paimiosie 75 M8 ) &:._S:sama

[S0ySE v Erooawap nuioda(] 3560 FAHEOSST-RISND * |1 THE0L6 ,_éx_mé%.a

la2162 Y ey seoecuiuriy] 82100° VIR idt0id Eaagodhy * 1122591 €0° b__s_::a;za

12165 Sraw sa3s0sB03) At [G5) HSEIRAUEEUS FAIRDCHSE-34SD *JI’ ag;ﬁ?ée?z_a

{PLRET NS0 roaieabud) rasog) 66520°NOTHO0 Linasd poaviediy " |1 §§ ._%._a.aas_a

{ge8s§ Y01 speye o] Ay us) vl PRHEDOSST-YASTN) * 11691450500 m>_~z,~n~hcm...__a - - :
{35265 J21Y muatuia dsqns WRIPIPEY wAMAIRGOsY] LIN0IC (X0 T 28859100 _F

L2695 WSO myosu wRRGuAND] 21520 LIALY) vt jagiodly * TS E89¢0 a2z aaz%

* INE91 3750w PRId0oAA} OFOSOMH | uaoid fexiagiodly * 1084 3 %s_zzs 6
(snaune-dsqns sniine M...gg zéadﬁsa gamosse- ¥ " E.B%e.sx:.ava

(osstan asg} ,esszea G008 [PIRGIOTAY pasasues * 1110221620 dTURIBNEESISTENS

fsst aa Siuojosds sam__é_ 8800714500 vRiaid imaagiedty ” |1'98933820 10 L6vE 69105 -

T166E 50 Wrigiop whusiege] 26110710083 Yhioxd giodiy”* [1°085/4020 éz_za_gea

12100X01 sife38} snmoderw]] A Jus) umad 385...58 ‘It iﬁmﬁ_ag::m&

{9ga€€ 2hvamon. saézé udtoid pazs ez& 40 16826200 S_ y

 Iossez 200y whsswas wngasegm] 14100 NIARTE ,.asa onayndly * 1122682020 ISt

11898 2% swunm g_az%é té.. s upaiasd paieosie-ugsn) * il 0192530t miT0LFEESLENS

{615 sins smdradang] Kpirey qusy ‘uraneal Qareposse- w4y * 162610000 eAllyoL ££00E €16

{1651/68 sins sm3c108218] Ay | T8 Givs0nd pauenosse-sasnd:* [T92SI29EC a%__nzzz%

12013 D01V shumIGejy) “dsigns Srumues Shd0d0MaR] [2210° PUS o wsx,&e fr =§§ "alilbass e L 3
[¥ENON SrXMieB S3020I0RS) ety Tus3 uRted parenosse-uss) * 1T ag _zmm%z_a

1861-3-VDV smuepaseid smaoxdang] dpuiey 153 Waiasd patenasse- 2 Vit : samas ﬁ__e_s za.:
p1Ey20LY snumumased innoxadang] uamesd Eﬁ%.ﬁ&% :

629 JLY $1me saxd0aaidans] wisiesd Aty U5 §§.§. paImosse-yds) * 1% xzss &E_zazg%

5088 Sigry) 08 1uopiod snydolcsdans] sse,_z_sa 53 seadnuepus piEDAsse-ugg) *11:293050100" ALLRSOS TS LD
{32160 1Y WHAGHSH $n33030:04515] G1a1ood ey waishs-SaS0) * 11769663080 E%E:zma

(11681 5 $Apidownyl $A303018a05) 2630718 LIOad EGOCKy " IULL16EL "It L0T8sSHs

f6-on1 §ﬁ§.s sAv0z0idang] Gidnoid amy-uishs-dagru 11191028 &_gz:z@:a

{50120 ,gﬁs_:s snasandan] 75903 wosd anagiodhy * TH01HT E._xszﬁ_a

{100 dituounsuding ewsTidod] 01200 oy uoid panagiodly < ITEET21E60 Ez_azvﬁm_a
(el ‘s wnondasyed usmdodtyy] inasd Ess,a.gﬁ%ﬁ 1683 ‘T gnese " Nl60809376 5 —

13705 wnandasireS wwstidoMpl g wnieid 2§§é§ Aty 05) * T EATEOOVISBIONI1EEHR TS IH
[T s1e> sAOI] U131018 PAEIOSSE-Yagry) ) (05 * {8 ‘56 2663010610826 58 vREND i _
{6, 2rnonks rumddskn] ZHSOTESSH %.% 3&%% i s:z %::aé:% - !

{7110 wpnvoy eassuer}) uranosd wequan * |U201960alIZsELrRT IS



16/119

3G "Ol4d [6-QHY Spgdowsay) Sn03013:15) Waosd PY-WAISHS- BASR) * 11°2€3028”AUIET28299TT1D.
[2565T W0 SMIUEN SNY00I2M3} U101 PaIR0SSE-YaSTYD A 1955 * 112339690 aZaleSTasTE LS

(801521 wrodeysovsor0miug] uibad paeosse-BSRD) (T BBEEL950 zljbseLesaesals -

(+$893 %28 s 23BokI0UOU waIsT] AT GOV U0K HEDSSE-UTY) * hstavezor g Ls0s —

[POE 1T ML éswsgs, évzgg Es v aiead EnRI00hy * [1°262158500° %_zmz:z%
[p¥352 200y s snyjoeqona] U104 PALRIOSSe NSTY) * 1T'bEE08080"4Z1}2118900v£§26115

[1E691 J04 Wty snjoeqoisen] umiosd patenosse YsIy) Aqissed * [T 289bP6E0 aTREERH TS L2215 -
(£-692 quasiaf sngoeqonw)] Aue) fus) uisiesd Esgsé_s 1120654380 aTUnL9SwsRae s

_gs 0 yostuyol SarqoLY] L1018 paIRISosse-JaSTY) * 1°E9E298500 <M ITH0324SRE1S
[60A-Af wasseb snypeqoie) uiesd paieosse-YsR) ARey [ “IIVLLLSOL0 47bI2ES19600E15
(¥8202 W50 DIDEAROE SRIX3IP3g) Yiatod §§§.§8;§ 109 23583840 P e
[6260¢-3 THEN U34ONG SHDRGENTI] Ajwt) TUS) ‘Uiaioid pIROSSe-YiSTe) : 18161 é_%__ézs:mg
[22ST1-TD0Y aApng siEqoe] wajaid paienasse H i 233 Qz_mezﬁ
(0822 330y sisuasas’ “dsghs swaiq snjeqone] uianoid pRENDSSE Y4 aqrssed * JTOI96£6E0 &E_zxgna_,
I shsovwey] shydeqoisen] Tus) uisno:d parenosse-¥ashe) * 1106121600  4Alisl6616058 524D ————————
(z'b0z8 raseaeied “dsqns _aché_azeésaoaa__éé%sea 1U¥80E 290" aZIVES00E 386U D s
_msﬁ.aaa sn0eqoTT] 2912 HIVY) Liatoid aagIodky * 1222684600 "aAlivig6LL90t0El S _.L

(278 1258 sng5eqonmy] 0326271801 widiord onaiodky * [LE0FR6100 el 6e916 S
“P§-A-021-5I.suepnus sn0xykyderg) _egé_.xfa us)gs® __;sa pareposse-yas)-* 1" Ezﬁa_ﬁﬁz._a

|
J

em snpaunaLuipnasg ,asv%_&%ﬁ gy qusy .sseu PRIEDOSSE-J45D = xaﬁﬁszﬁsmenm
[ng suesatuof aaéseé_ :55% paienosse-yds) * U r3ELE000 dAll2 iISTEgSh82ElD
{v30¢ zma__z__zs_o_ 5:_5 31010 Esésémau | Eszg &.@zxsﬁa_a

(3162 ds gé&a;:z 103 uanod fssautody * (129611 £v00°dALIRIESSpoSEEIS — _._
(9-1-01- 3taeyduied JaRguOpie) AYaE) [us) "uiziosd pRIFDOSSE-RASH) _;mnsszs_mzﬁmga :

(82662 321y Py wipjoBauty] §500" T3 vialo:d eanzqioshy *1099¢169100 IS LET869TLS <

B-SE1 4 ds eraeydseban] Agwsy 105 urasd ea§?g§ sozg &?Egze%
o1 A-b8 1S exdhe epauoyiap] Ay [us) ‘umoid patenusse-350y) 19291840 E%emzam_a.
[speet D1 Eyried ejRuojsap] Apivey 1us) 1310id pAIEOSSE-YdSTY) *TpIsa5290°aztIl0gS6¥829245

16104 5 985-u0X2) ;210 "ds sapydnioidag) ey Tus) 'uidtond pareriosse-yasnd * (T azas &N__s&cza%
b2y wnsougiow eypwan) uiatoid paTeIOSSe-Y4SHy)  Auie) 106 ‘I zaaa raziiigss SERLTEND -

[

lecg0t 04 aﬁzosums ejpwan] Aurey [us) w0 patencsse-yasiy) it -.-:3 ATR2BE8RTHIIS -




17/119

4S5 'Old

(08195 shusbeld snorosoidang) uiond yruseidond " {L9IZ08T aAlEToE0STLIS
(95025 sauabokd snysesaidang] uidiod museidoskd amtmand *JT'GEv003"dAlj0pE26ENBIIE.
(62065v sauaiodd smasonaidang] uinoid ywusmdon * |1 119968 aklR1I91S886H6 16
(0220TSWOA sau3bokd snasooeidaing) watosd sywserdosks anteind * (165865 AAISEE066 Y610
[€005S¥3 sauaBokd snisosendans] a,0AdS S0nsH uidiord janaqioddy *(T°Z61282 aAliulz850161L06
[5v T seuaboid snysosoidanc] 95017Ays .ssa a__é% 1512697 aNlilo059 118
(1612 savabodd smasonondain] €280 g4ds uinesd foonspodhy *{1'528582200 aNjI195E6SS60215 -
[1-155 sauabokd snxopardaits] 921 1545 uRiosd _eeﬁga IT'g¢p208"aNlI8803688215-
[§1¢5vw sauabokd smayoreadang) 1090 s upnosd _s_éaz |E189499 ._z__,_,:saz_a
(2170 Syawisinba ‘dsqns amepebsAp snydodordans] T£21 7306 urdtord roaylodAy 1105966200 aILE928L1521
‘los201svoR saabokd smdodaldais) 1260405705 20T SYOiN waioud jetaglodly * 1§ ST0208 a1 Ev66p610

[Sa50TS310 snawwapidaaoz ‘dsqns s seasexadri]TUs) UPI0K FRIROSSY-YSED *I'SLOE21200 NSRBI —————

§§ Nigs snupiodopizsd snanodcndaing] Ajuwe) [us) ‘wiioud pRIR0SSE-YgS). " |1: Emms A1091068¢ €18
(45STT LN seredew sm00Idang] INJN) adhagns zaaéioa PRROSSE-UISNY) * |T-TSZET60"dZIPIIg0RoE0LSEND
(17204 Snéousbue sissodendaing) ey Tus) wi1cid paipwosse-yiSy) * | UE2059RL0 dzljuI2g1ezsueld

[2186 201V snuinba snysosaidaisg] utosd En_és-gm_s 2_5 1s) [T R6£13080"azlilz01 021D

{VENDN SRanAOYRG sna30001dag] uRloid paterosse-BasniD * [T 19R0ERE0D dALIYI6E9S0698E

(5502-¥8 721 SonkjojeS dsqns smojjes smasesandang] uatord paiedosse-ygS) * 11'S8£882¥00 aAljl69982652¢ B
[8E5002:2LY-S110Q Shav03ndais] walosd paienosse-yasiyd Ay 1us) * (108699510 a2l SS8E¢890¢ld

[52023n éuriniu sny)caondan] 690 S202NNALS uRloid extauiodhy * 1 Eszg "aAli02208506216

(6STvn suriads sias030idans} 3501 s uidloud yonsyrodhy *JT59LT2L aNIIIB0862E8210

(9N 2eeebe snaoeidang] 116055 uiosd eanaypodhy- 1 09ESEL"anlpaulsgg010521B —/

(606 2endejebe sna30301dasig] /101 é__asa egiodhy ‘|1 Ezm “aAlpeleseesL9Lib _L
[4/A£092 kNIeE6E SNXDCIAIS] HEBOOVS uziond .a_.w,_,az [T806269 Nk 50L552216




18/119

9 Old

66910091

66ST-00ST

66¢1-00VT

{sp12e oujwe Jo saqunu) y38udl gsed

66ET-00ET

66¢T-00CT

66T1-001T

6607-000T

666006

668-008

oz
or
09
o8
oot
(0741
ort
0st
o8t
00z

Asuanbasy




19/119

'RACTTGAC Sitferelia - wadsworthensis AAGACACT Fillifactor: alocis AATGTTCT Lactobacillus; johrisohi 'CTGTGGCG Canpylobacter lar CF89-12

5

8 OG- , N 3
AGCAATTC Conynebacter diphinedae: CGCCTTCC Paryibaciitum_Javameéntivorans : CGCTATGT Mycopiasma gailiSepticum str FCTATGCGT Staphyldooccus aureus subisp. Aureus

‘0.'0:" f:;j e 0;0"‘1 —— ’{’;"' : o fim
5 5 0.0

TGTCGCAT Legionella_pneumophiliaPanis “TCGCCTTG Treponemaderticola *TCTCGGTC Staphylococsus, pseudinermedius

T
ATTGTCTG Nelssoria; Ginérea

FIG.7
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Chimeric guide RNA for Cas9 homolog 2

Chimeric guide RNA for Cas9 homolog 4

FIG. 8A
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Chimeric guide RNA for Cas9 homolog 6

FIG. 8B
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Chimeric guide RNA for Cas9 homolog 7

Chimeric guide RNA for Cas9 homolog 8

FIG. 8C
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Chimeric guide RNA for Cas9 homolog 10

FIG. 8D
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Chimeric guide RNA for Cas9 homolog 12

Chimeric guide RNA for Cas9 homolog 13

FIG. 8E
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Chimeric guide RNA for Cas9 homolog 14

FIG. 8F
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Chimeric guide RNA for Cas9 homolog 15

Chimeric guide RNA for Cas9 homolog 16

FIG. 8G
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Chimeric guide RNA for Cas9 homolog 17

FIG. 8H
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Chimeric guide RNA for Cas9 homolog 19

FIG. 8l
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Chimeric guide RNA for Cas9 homolog 23

FIG. 8J



30/119

FIG. 9A

human codon optimized Cas9 sequences

#2
ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGACTCAG
AGCGAGCGACGATTTTCTTGCAGCATTGGCATTGACATGGGGGCTAAGTACACTGGGGTGTTCTACGCACTGTTCGACCGGGAG
GAACTGCCCACAAACCTGAACAGCAAGGCCATGACCCTGGTCATGCCTGAGACAGGGCCAAGATACGTGCAGGCACAGAGAACT
GCCGTCAGACACAGGCTGCGCGGACAGAAGAGATATACCCTGGCTAGGAAACTGGCATTTCTGGTGGTCGACGATATGATCAAG
AAACAGGAAAAGAGGCTGACTGATGAGGAATGGAAACGAGGACGGGAGGCCCTGTCCGGCCTGCTGAAGCGGAGAGGGTACTCT
CGGCCCAACGCTGACGGCGAAGATCTGACCCCTCTGGAGAATGTGAGAGCAGACGTGTTCGCCGCTCATCCTGCCTTCAGCACA
TATTTTTCCGAAGTGCGCTCTCTGGCTGAGCAGTGGGAGGAGTTCACCGCAAACATCAGCAATGTCGAGAAGTTTCTGGGCGAC
CCAAACATCCCCGCCGATAAAGAGTTCATTGAATTTGCCGTGGCTGAAGGGCTGATTGACAAGACCGAGAAGAAAGCCTACCAG
TCAGCTCTGAGCACCCTGAGGGCAAACGCCAATGTGCTGACAGGACTGCGGCAGATGGGCCACAAGCCTAGATCAGAATATTTT
AAAGCAATCGAGGCCGACCTGAAGAAAGATAGCCGCCTGGCCAAGATTAACGAAGCATTCGGAGGAGCAGAGCGCCTGGCTCGA
CTGCTGGGAAACCTGTCCAATCTGCAGCTGCGGGCAGAAAGATGGTACTTCAATGCCCCCGACATCATGAAGGATAGGGGCTGG
GAGCCTGATCGCTTCAAGAAAACACTGGTGCGGGCTTTTAAGTTCTTTCACCCAGCAAAGGACCAGAACAAACAGCATCTGGAA
CTGATCAAACAGATTGAGAACAGCGAAGATATCATTGAGACTCTGTGCACCCTGGACCCAAACAGAACCATCCCCCCTTACGAG
GATCAGAACAATAGGCGCCCACCCCTGGACCAGACTCTGCTGCTGAGTCCCGAAAAGCTGACCCGGCAGTATGGCGAGATCTGG
AAAACATGGAGCGCCAGACTGACCTCCGCTGAACCCACACTGGCACCTGCAGCCGAGATTCTGGAAAGATCTACCGACAGGAAG
AGTCGCGTGGCAGTCAACGGACACGAGCCACTGCCTACACTGGCTTACCAGCTGAGTTATGCACTGCAGAGAGCCTTCGACAGG
TCAAAAGCCCTGGATCCATATGCTCTGAGGGCACTGGCTGCAGGCTCAAAAAGCAATAAGCTGACATCCGCCCGCACTGCTCTG
GAGAACTGCATCGGAGGCCAGAATGTGAAAACCTTCCTGGACTGTGCCCGACGGTACTATCGGGAAGCAGACGATGCCAAAGTC
GGGCTGTGGTTCGACAACGCCGATGGACTGCTGGAGAGATCTGACCTGCATCCTCCAATGAAGAAAAAGATCCTGCCCCTGCTG
GTGGCCAATATTCTGCAGACAGATGAAACCACAGGCCAGAAGTTTCTGGACGAGATCTGGCGAAAACAGATTAAGGGGCGGGAA
ACTGTGGCTAGCCGATGTGCACGGATCGAGACAGTGCGGAAATCCTTCGGGGGAGGCTTTAACATTGCCTACAATACCGCTCAG
TATAGGGAGGTGAACAAGCTGCCCCGCAATGCCCAGGATAAAGAACTGCTGACAATCAGAGATAGGGTGGCTGAGACTGCAGAC
TTCATTGCCGCTAACCTGGGGCTGTCTGACGAGCAGAAAAGAAAGTTCGCCAATCCTTTTAGTCTGGCTCAGTTCTACACCCTG
ATCGAGACAGAAGTGTCCGGATTTTCTGCAACTACCCTGGCCGTCCACCTGGAGAACGCCTGGAGGATGACAATCAAGGATGCT
GTGATTAATGGGGAAACTGTCAGAGCAGCACAGTGCAGCAGGCTGCCTGCAGAGACAGCTCGCCCATTCGATGGACTGGTGAGA
AGGCTGGTCGACAGACAGGCTTGGGAGATCGCAAAGAGGGTGTCAACTGACATTCAGAGCAAAGTCGATTTCTCCAACGGCATC
GTGGACGTCAGCATTTTTGTGGAGGAAAATAAGTTCGAGTTTTCCGCATCTGTGGCCGATCTGAAAAAGAACAAACGGGTCAAA
GACAAGATGCTGTCCGAGGCCGAAAAGCTGGAAACCAGATGGCTGATCAAAAATGAGCGGATCAAGAAGGCCAGCCGGGGAACT
TGTCCCTACACCGGCGATAGGCTGGCTGAGGGGGGAGAAATCGACCACATTCTGCCCCGAAGCCTGATCAAGGATGCCCGGGGA
ATTGTGTTTAACGCTGAGCCTAATCTGATCTATGCAAGCTCCCGCGGCAACCAGCTGAAAAAGAATCAGCGATACAGTCTGTCA
GATCTGAAGGCCAACTATCGGAATGAGATCTTCAAAACTAGCAACATCGCTGCAATTACCGCCGAGATTGAGGACGTGGTCACT
AAGCTGCAGCAGACCCATAGACTGAAATTCTTTGATCTGCTGAATGAGCACGAACAGGACTGCGTGCGGCACGCCCTGTTCCTG
GACGATGGCAGCGAAGCTCGCGACGCAGTGCTGGAGCTGCTGGCAACACAGCGCCGAACTCGCGTCAACGGGACACAGATCTGG
ATGATTAAGAACCTGGCCAACAAGATCCGAGAGGAACTGCAGAATTGGTGTAAGACAACTAACAATAGACTGCACTTTCAGGCC
GCTGCAACTAACGTGTCCGATGCAAAGAATCTGAGGCTGAAACTGGCCCAGAACCAGCCCGACTTCGAGAAGCCAGATATCCAG
CCCATTGCCAGCCATTCCATCGACGCCCTGTGCTCTTTCGCTGTGGGGAGTGCTGACGCAGAACGCGATCAGAATGGATTTGAC
TACCTGGATGGCAAGACCGTGCTGGGACTGTATCCACAGAGCTGTGAGGTCATTCACCTGCAGGCCAAGCCCCAGGAGGAAAAA
AGTCATTTCGATTCAGTGGCTATCTTTAAGGAAGGCATCTACGCAGAGCAGTTCCTGCCTATCTTTACCCTGAACGAAAAGATC
TGGATTGGATATGAGACACTGAATGCCAAAGGCGAAAGATGCGGGGCTATTGAGGTGAGTGGCAAACAGCCAAAGGAGCTGCTG
GAAATGCTGGCCCCCTTCTTTAACAAGCCTGTGGGCGACCTGTCAGCCCACGCTACTTACCGGATCCTGAAAAAGCCTGCATAT
GAGTTTCTGGCAAAGGCAGCTCTGCAGCCACTGAGCGCAGAGGAAAAAAGACTGGCAGCCCTGCTGGATGCTCTGCGCTACTGT
ACCAGTCGAAAGTCACTGATGAGCCTGTTCATGGCTGCAAACGGGAAATCCCTGAAAAAGCGGGAGGACGTGCTGAAACCCAAG
CTGTTCCAGCTGAAGGTCGAGCTGAAAGGCGAAAAGAGCTTCAAGCTGAACGGGAGCCTGACCCTGCCTGTGAAGCAGGACTGG
CTGAGAATCTGCGATAGCCCAGAACTGGCAGACGCCTTTGGCAAACCCTGTTCCGCCGATGAGCTGACATCTAAGCTGGCTCGC
ATTTGGAAACGACCTGTGATGCGGGATCTGGCTCATGCACCAGTCCGGAGAGAGTTCAGCCTGCCCGCAATCGACAACCCAAGT
GGAGGGTTCAGGATTAGGCGCACCAACCTGTTTGGCAATGAGCTGTACCAGGTGCACGCCATCAACGCTAAAAAGTATCGCGGC
TTCGCCTCCGCTGGGTCTAATGTCGACTGGTCCAAGGGGATCCTGTTTAACGAGCTGCAGCATGAAAATCTGACCGAGTGCGGA
GGCAGGTTCATTACAAGCGCCGATGTGACTCCTATGTCCGAATGGCGCAAGGTGGTCGCAGAGGACAACCTGTCTATCTGGATT
GCTCCAGGGACAGAAGGACGACGGTACGTGAGGGTCGAGACAACATTCATCCAGGCCAGTCACTGGTTTGAACAGTCAGTGGAG
AATTGGGCCATTACTAGTCCTCTGTCACTGCCAGCTTCCTTCAAGGTGGACAAACCAGCTGAGTTTCAGAAGGCAGTCGGAACC
GAGCTGTCAGAACTGCTGGGCCAGCCCAGGAGCGAAATCTTCATTGAGAACGTGGGCAATGCCAAGCATATCCGCTTTTGGTAC
ATTGTGGTGAGCAGCAACAAAAAGATGAACGAGTCTTACAACAATGTGTCTAAGAGTTAAGAATTC

#4

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAAAAAA
GAAATCAAAGACTACTTCCTGGGGCTGGATGTGGGGACTGGGAGCGTGGGGTGGGCTGTGACCGATACTGACTACAAACTGCTG
AAGGCTAACCGAAAAGACCTGTGGGGCATGAGATGCTTCGAGACAGCCGAAACTGCTGAGGTGCGGAGACTGCACAGGGGAGCC
AGGCGCCGAATCGAGCGGAGAAAGAAACGCATTAAGCTGCTGCAGGAGCTGTTCTCTCAGGAAATCGCCAAAACCGATGAGGGC
TTCTTTCAGAGAATGAAGGAAAGCCCCTTTTACGCTGAGGACAAAACAATCCTGCAGGAAAACACTCTGTTCAATGACAAGGAT
TTTGCTGATAAGACTTACCACAAAGCATATCCTACCATTAATCATCTGATCAAGGCTTGGATTGAGAACAAGGTGAAACCAGAC
CCCCGACTGCTGTACCTGGCATGTCACAACATCATTAAGAAAAGGGGACATTTCCTGTTTGAAGGCGACTTCGATTCAGAGAAT
CAGTTTGATACCAGCATCCAGGCACTGTTCGAGTATCTGCGCGAGGACATGGAGGTGGACATCGATGCCGACAGCCAGAAGGTC
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FIG. 9B

AAAGAGATTCTGAAGGATAGCTCCCTGAAGAACTCTGAAAAACAGAGTCGGCTGAATAAGATCCTGGGGCTGAAGCCTTCCGAC
AAACAGAAGAAAGCCATCACAAACCTGATTTCTGGAAACAAGATCAATTTCGCCGATCTGTACGACAATCCAGATCTGAAGGAC
GCTGAGAAAAACTCAATCAGCTTCTCCAAGGACGATTTTGATGCACTGAGTGACGATCTGGCCTCAATTCTGGGCGACAGCTTT
GAACTGCTGCTGAAGGCCAAAGCTGTCTATAACTGCTCTGTGCTGAGTAAGGTCATCGGGGACGAGCAGTACCTGAGCTTCGCC
AAGGTGAAAATCTACGAAAAGCACAAAACCGATCTGACAAAGCTGAAAAACGTGATCAAGAAACATTTCCCCAAGGACTACAAG
AAGGTCTTTGGATACAACAAGAACGAGAAAAACAACAACAATTACTCCGGCTATGTGGGAGTCTGTAAGACCAAGAGTAAGAAA
CTGATCATTAACAACTCAGTCAACCAGGAAGATTTCTACAAGTTTCTGAAAACTATCCTGTCAGCCAAGAGCGAGATCAAGGAA
GTGAATGACATCCTGACCGAGATTGAAACTGGCACCTTTCTGCCAAAGCAGATCTCTAAAAGTAACGCAGAGATTCCCTATCAG
CTGAGGAAAATGGAGCTGGAAAAGATCCTGTCCAATGCCGAAAAGCACTTCTCTTTTCTGAAGCAGAAAGACGAAAAAGGACTG
TCACATAGCGAGAAGATCATTATGCTGCTGACCTTCAAGATCCCTTACTATATTGGCCCAATCAACGATAATCACAAGAAATTC
TTTCCCGACAGATGCTGGGTGGTCAAGAAAGAGAAATCCCCTTCTGGCAAGACCACACCATGGAACTTCTTTGATCATATCGAC
AAGGAAAAAACAGCAGAGGCCTTCATTACTTCTAGGACCAATTTTTGCACTTACCTGGTGGGAGAGAGCGTCCTGCCTAAGTCT
AGTCTGCTGTACTCCGAATATACCGTGCTGAACGAGATCAACAATCTGCAGATCATTATCGATGGCAAGAATATTTGTGACATC
AAGCTGAAACAGAAGATCTACGAGGACCTGTTCAAGAAGTACAAGAAAATTACCCAGAAGCAGATCAGCACCTTCATCAAGCAC
GAAGGCATCTGCAACAAAACCGATGAAGTGATCATCCTGGGGATTGACAAGGAATGTACATCAAGCCTGAAAAGCTACATCGAG
CTGAAAAACATTTTCGGCAAGCAGGTGGATGAGATCTCCACTAAGAATATGCTGGAGGAAATTATCAGATGGGCTACCATCTAC
GACGAGGGGGAAGGAAAGACCATCCTGAAAACAAAGAT CAAGGCAGAATACGGAAAGTATTGCTCCGACGAGCAGATTAAGAAA
ATCCTGAACCTGAAGTTCTCCGGCTGGGGGCGACTGTCTCGGAAATTTCTGGAGACAGTGACTAGTGAAATGCCCGGCTTCTCA
GAACCTGTCAATATTATCACCGCCATGAGGGAGACACAGAACAATCTGATGGAGCTGCTGTCCTCTGAGTTCACCTTCACCGAG
AACATTAAGAAAATCAATTCTGGATTCGAAGATGCCGAGAAGCAGTTTAGTTACGACGGCCTGGTGAAACCACTGTTTCTGAGT
CCCTCAGTCAAGAAAATGCTGTGGCAGACCCTGAAGCTGGTGAAAGAGATTAGCCATATCACACAGGCCCCCCCTAAGAAAATT
TTCATCGAAATGGCAAAGGGGGCCGAGCTGGAACCTGCTCGGACTAAGACCAGACTGAAAATCCTGCAGGATCTGTATAACAAT
TGTAAGAACGATGCTGACGCCTTCAGCTCAGAGATCAAAGACCTGAGCGGAAAGATTGAGAACGAAGATAATCTGAGGCTGCGC
TCCGACAAGCTGTACCTGTACTATACTCAGCTGGGGAAATGCATGTATTGTGGAAAGCCAATTGAGATCGGCCACGTGTTCGAT
ACCTCAAACTACGATATTGACCATATCTATCCCCAGAGCAAGATCAAAGACGATAGCATTTCCAATCGGGTGCTGGTCTGCAGC
TCCTGTAACAAGAACAAGGAGGACAAGTACCCACTGAAATCAGAGATCCAGAGCAAGCAGCGCGGCTTCTGGAACTTTCTGCAG
CGAAACAATTTCATTTCTCTGGAGAAGCTGAATAGACTGACAAGGGCCACTCCAATCAGTGACGATGAGACAGCCAAGTTTATT
GCTAGGCAGCTGGTGGAAACTCGCCAGGCTACCAAGGTGGCCGCTAAAGTCCTGGAAAAGATGT TCCCCGAGACAAAAATCGTG
TACAGCAAGGCCGAGACTGTCTCCATGTTCCGGAACAAGTTTGATATCGTGAAGTGCAGAGAAATTAACGATTTTCACCATGCT
CACGACGCATACCTGAATATCGTGGTCGGCAACGTGTATAATACCAAGTTCACAAACAATCCTTGGAACTTTATCAAGGAGAAA
AGAGATAATCCAAAGATTGCTGACACCTACAACTACTATAAGGTGTTCGATTATGACGTCAAAAGGAACAATATCACAGCATGG
GAGAAGGGGAAAACTATTATCACCGTGAAAGACATGCTGAAGAGAAACACACCAATCTACACTAGGCAGGCAGCCTGTAAGAAA
GGGGAGCTGTTCAATCAGACCATTATGAAGAAAGGACTGGGCCAGCACCCCCTGAAGAAAGAAGGACCTTTTTCCAATATCTCT
AAATACGGCGGGTATAACAAGGTGAGCGCTGCATACTATACACTGATTGAGTATGAGGAAAAGGGCAACAAAATCCGCTCCCTG
GAAACTATTCCCCTGTACCTGGTGAAAGATATCCAGAAGGATCAGGACGTCCTGAAGTCTTATCTGACAGACCTGCTGGGGAAG
AAAGAGTTCAAGATCCTGGTGCCCAAGATCAAGATCAACAGCCTGCTGAAGATCAATGGGTTTCCTTGCCATATTACAGGAAAA
ACTAACGATAGTTTCCTGCTGCGCCCTGCCGTGCAGTTTTGCTGTTCAAACAATGAGGTCCTGTACTTCAAGAAAATTATCCGG
TTTTCCGAAATCCGCTCTCAGCGAGAGAAGATCGGGAAAACAATTAGCCCATACGAGGACCTGAGCTTCCGGTCATATATCAAG
GAGAACCTGTGGAAGAAAACTAAGAACGATGAAATCGGAGAGAAGGAATTTTACGACCTGCTGCAGAAGAAAAACCTGGAGATC
TATGATATGCTGCTGACTAAGCACAAAGACACCATCTACAAGAAACGCCCTAATTCTGCCACCATTGATATCCTGGTGAAGGGG
AAAGAGAAGTTCAAAAGCCTGATTATCGAAAACCAGTTTGAAGTGATCCTGGAGATCCTGAAGCTGTTTTCTGCAACACGGAAT
GTCAGTGACCTGCAGCATATCGGAGGCAGCAAGTACTCCGGCGTGGCCAAAATCGGGAACAAGATCTCTAGTCTGGATAACTGT
ATCCTGATCTATCAGTCCATCACCGGCATCTTCGAGAAACGGATCGACCTGCTGAAGGTGTAAGAATTC

#5

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGACCAAG
GAGTATTACCTGGGGCTGGATGTGGGGACCAATTCCGTGGGATGGGCAGTGACCGATTCTCAGTACAACCTGTGCAAGT TTAAG
AAAAAGGATATGTGGGGCATCCGGCTGT TCGAAAGCGCCAACACAGCAAAGGACCGGAGACTGCAGAGAGGGAATAGGCGCCGA
CTGGAGCGGAAAAAGCAGAGAATTGATCTGCTGCAGGAAATCTTCTCCCCAGAGATCTGCAAGATTGACCCCACTTTCTTTATC
CGACTGAACGAATCCCGGCTGCACCTGGAGGACAAGTCTAACGATTTCAAATACCCACTGTTTATTGAGAAGGACTATTCTGAT
ATCGAGTACTATAAAGAGTTCCCCACCATTTTTCACCTGAGGAAGCATCTGATCGAGAGTGAGGAAAAACAGGATATCCGGCTG
ATCTACCTGGCCCTGCACAACATCATTAAGACCCGAGGACATTTTCTGATTGACGGCGATCTGCAGAGCGCCAAGCAGCTGAGG
CCCATCCTGGATACATTCCTGCTGTCCCTGCAGGAGGAACAGAACCTGTCAGTGAGCCTGTCCGAAAAT CAGAAGGACGAGTAT
GAGGAAATTCTGAAAAACCGCAGCATCGCCAAGTCCGAAAAAGTGAAAAAGCTGAAGAATCTGTTTGAGATCTCAGACGAGCTG
GAAAAAGAGGAGAAGAAGGCCCAGAGCGCCGTGATCGAGAACTTCTGCAAGTTTATCGTGGGAAATAAGGGCGATGTCTGTAAA
TTCCTGCGGGTGTCTAAGGAGGAACTGGAGATTGACTCTTTCAGTTTTTCAGAGGGCAAGTACGAGGACGACATCGTGAAAAAC
CTGGAGGAAAAAGTGCCTGAAAAGGTCTACCTGTTTGAGCAGATGAAGGCAATGTATGATTGGAATATTCTGGTCGACATCCTG
GAAACCGAGGAATACATCAGCTTCGCCAAAGTGAAGCAGTATGAGAAACACAAGACTAACCTGCGGCTGCTGAGAGACATCATT
CTGAAATACTGCACCAAGGATGAGTATAATCGGATGTTTAACGACGAGAAGGAAGCTGGCAGCTACACCGCATATGTGGGGAAA
CTGAAAAAGAACAACAAGAAGTACTGGATCGAGAAAAAGAGAAATCCCGAGGAGTTCTACAAATCCCTGGGCAAGCTGCTGGAT
AAAATTGAGCCTCTGAAGGAGGACCTGGAAGTGCTGACTATGATGATCGAGGAGTGTAAGAACCACACCCTGCTGCCAATTCAG
AAAAATAAGGACAACGGCGTGATCCCCCACCAGGTGCATGAGGTCGAACTGAAAAAGATCCTGGAAAATGCCAAAAAGTACTAT
TCCTTCCTGACCGAGACAGACAAGGATGGGTACTCAGTGGTCCAGAAAATCGAGAGCATTTTCAGGTTTCGCATCCCCTACTAT
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GTGGGGCCTCTGAGTACCCGGCACCAGGAAAAGGGATCAAACGTGTGGATGGTCAGAAAACCTGGCAGGGAGGATCGCATCTAC
CCATGGAATATGGAGGAAATCATTGACTTTGAGAAGAGCAACGAAAATTTCATTACACGGATGACTAACAAATGTACATATCTG
ATCGGGGAAGATGTCCTGCCCAAGCATTCTCTGCTGTACAGTAAATATATGGTGCTGAATGAGCTGAACAATGTGAAGGTCAGA
GGAAAAAAGCTGCCTACATCTCTGAAACAGAAGGTGTTCGAGGACCTGT T TGAAAACAAATCCAAAGTGACTGGAAAGAATCTG
CTGGAGTACCTGCAGATCCAGGACAAAGATATCCAGATTGACGATCTGTCTGGCTTCGACAAGGACTTCAAGACCAGCCTGAAG
AGCTATCTGGACTTCAAAAAGCAGATTTTTGGGGAGGAAATCGAGAAGGAAAGCATTCAGAACATGATCGAAGATATCATTAAG
TGGATCACCATCTACGGCAATGACAAGGAGATGCTGAAACGAGTGATTCGGGCTAATTATAGCAACCAGCTGACAGAGGAACAG
ATGAAAAAGATCACTGGATTTCAGTACAGTGGCTGGGGGAACTTCTCAAAGATGTTTCTGAAAGGGATCAGCGGATCCGACGTG
AGCACCGGCGAAACATTCGACATCATTACCGCAATGTGGGAGACAGACAACAATCTGATGCAGATCCTGTCAAAAAAGTTCACC
TTTATGGACAACGTCGAGGACTTCAACAGCGGCAAGGTCGGGAAAATCGACAAGATTACTTACGATAGCACCGTGAAGGAAATG
TTCCTGTCCCCTGAGAACAAAAGGGCCGTCTGGCAGACCATTCAGGTGGCTGAGGAGATCAAGAAAGTGATGGGCTGCGAGCCA
AAAAAGATCTTTATTGAAATGGCACGGGGCGGGGAGAAGGTGAAAAAGAGGACAAAAT CTCGCAAGGCCCAGCTGCTGGAGCTG
TACGCCGCTTGCGAGGAAGATTGTAGAGAACTGATCAAGGAGATTGAGGACCGGGACGAGAGGGACTTCAATAGCATGAAGCTG
TTTCTGTACTATACCCAGTTCGGGAAATGTATGTATTCCGGCGACGACATCGATATTAACGAGCTGATTCGCGGCAATTCTAAG
TGGGACCGAGATCACATCTACCCCCAGAGCAAAATTAAGGACGATTCCATCGATAACCTGGTGCTGGTCAATAAGACATATAAT
GCCAAAAAGTCCAATGAGCTGCTGTCTGAGGACATCCAGAAAAAGATGCATTCATTCTGGCTGAGCCTGCTGAACAAAAAGCTG
ATCACTAAAAGCAAGTACGACCGCCTGACTCGAAAGGGCGACTTTACCGATGAGGAACTGAGTGGGTTCATCGCTAGACAGCTG
GTGGAAACAAGGCAGTCAACTAAGGCAATCGCCGATATCTTCAAGCAGATCTACAGCTCCGAGGTGGTCTATGTGAAGAGCAGC
CTGGTGAGCGACTTCAGGAAAAAGCCACTGAACTACCTGAAGTCTCGGAGAGTCAATGATTACCACCATGCAAAAGACGCCTAT
CTGAACATTGTGGTCGGGAACGTGTACAACAAAAAGTTTACCAGTAATCCCATCCAGT GGATGAAAAAGAATCGCGATACAAAC
TATAGCCTGAACAAGGTGTTCGAACACGACGTGGTCATTAACGGAGAAGTGATCTGGGAAAAGTGCACATACCATGAGGACACT
AATACCTATGATGGAGGCACTCTGGACCGAATCCGGAAGATTGTGGAACGCGATAACATTCTGTACACCGAGTACGCTTATTGT
GAGAAGGGCGAACTGTTTAATGCAACCATCCAGAACAAAAATGGAAACTCCACAGTCTCTCTGAAAAAGGGCCTGGACGTGAAA
AAGTACGGGGGATACTTCAGCGCCAACACAAGTTACTTCTCACTGATCGAGTTTGAGGACAAGAAGGGGGATAGAGCAAGGCAC
ATCATTGGAGTGCCTATCTATATTGCAAACATGCTGGAGCATTCTCCAAGTGCCTTCCTGGAGTACTGCGAACAGAAGGGGTAT
CAGAATGTGCGGATTCTGGTCGAGAAAATCAAAAAGAACAGCCTGCTGATCATTAATGGATACCCTCTGCGCATTCGAGGCGAG
AACGAAGTGGATACTTCCTTTAAGAGGGCCATCCAGCTGAAGCTGGACCAGAAAAACTATGAGCTGGTCCGCAATATCGAGAAG
TTCCTGGAAAAATACGTGGAGAAAAAGGGAAACTATCCAATTGACGAGAATAGAGATCACATCACACATGAAAAGATGAACCAG
CTGTACGAGGTGCTGCTGTCCAAAATGAAAAAGTTCAACAAGAAGGGCATGGCCGACCCCTCTGATAGGATCGAAAAGAGTAAG
CCTAAATTCATCAAGCTGGAGGACCTGATCGATAAGATTAATGTGATCAACAAAATGCTGAACCTGCTGCGCTGTGACAATGAT
ACTAAGGCCGACCTGTCTCTGATTGAGCTGCCCAAAAACGCTGGGAGTTTCGTGGTCAAAAAGAATACCATCGGAAAGTCAAAA
ATCATCCTGGTGAATCAGAGCGTGACTGGACTGTACGAGAATAGACGGGAACTGTAAGAATTC

#6

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGGGGAGG
AAACCTTACATTCTGTCTCTGGATATTGGAACTGGGTCCGTCGGCTACGCTTGCATGGATAAAGGATTCAACGTGCTGAAGTAC
CACGACAAAGATGCCCTGGGAGTGTATCTGTTCGACGGCGCTCTGACTGCACAGGAGCGGAGACAGTTTAGGACCTCCAGGCGC
CGAAAGAACCGGAGAATCAAACGCCTGGGCCTGCTGCAGGAACTGCTGGCACCCCTGGTGCAGAACCCTAATTTCTACCAGTTT
CAGCGGCAGTTCGCCTGGAAGAACGACAATATGGATTT TAAGAACAAGAGCCTGTCTGAGGTGCTGAGCTTCCTGGGATATGAA
TCCAAGAAATACCCTACCATCTACCACCTGCAGGAGGCTCTGCTGCTGAAAGACGAGAAGTTTGATCCAGAACTGATCTACATG
GCACTGTATCATCTGGTGAAATACAGAGGCCACTTTCTGTTCGATCATCTGAAGATCGAGAACCTGACTAACAATGACAATATG
CACGATTTCGTGGAGCTGATTGAAACCTATGAGAACCTGAACAATATCAAGCTGAATCTGGACTACGAGAAAACCAAAGTGATC
TATGAGATTCTGAAAGACAACGAAATGACTAAGAATGATAGAGCCAAAAGGGTCAAGAACATGGAGAAGAAACTGGAACAGTTC
TCTATCATGCTGCTGGGGCTGAAGTTCAATGAGGGAAAACTGT TTAACCACGCCGATAATGCTGAGGAACTGAAGGGGGCTAAC
CAGAGCCATACATTTGCAGACAACTACGAGGAAAATCTGACTCCCTTCCTGACCGTGGAACAGTCAGAGTTTATTGAAAGGGCC
AACAAAATCTATCTGAGCCTGACTCTGCAGGATATCCTGAAGGGCAAGAAATCAATGGCTATGAGCAAAGTGGCCGCTTACGAC
AAGTTCAGAAATGAGCTGAAACAGGTGAAGGACATTGTCTATAAGGCTGATTCTACCAGGACACAGTTCAAGAAAATCTTTGTG
AGCTCCAAGAAAAGTCTGAAGCAGTACGACGCAACTCCCAACGATCAGACCTTCTCTAGTCTGTGCCTGTTTGACCAGTACCTG
ATTCGCCCAAAGAAACAGTATAGCCTGCTGATCAAGGAGCTGAAGAAAATCATTCCCCAGGACTCCGAACTGTACTTTGAGGCA
GAAAATGATACCCTGCTGAAGGTGCTGAACACCACAGACAATGCTAGCATCCCTATGCAGATTAACCTGTACGAGGCAGAAACC
ATCCTGCGAAATCAGCAGAAATATCACGCCGAGATCACAGATGAGATGATTGAAAAGGTGCTGTCTCTGATCCAGTTCCGCATT
CCATACTATGTGGGGCCCCTGGTCAACGACCATACAGCCAGTAAGTTTGGATGGATGGAGCGCAAAAGTAACGAATCAATCAAG
CCTTGGAATTTCGACGAGGTGGTCGATCGAAGTAAATCAGCCACTCAGTTTATTAGGCGCATGACCAACAAGTGTTCCTACCTG
ATCAATGAGGATGTGCTGCCAAAAAACTCTCTGCTGTATCAGGAGATGGAAGTCCTGAACGAACTGAATGCCACACAGATCAGG
CTGCAGACTGACCCAAAAAACCGCAAGTACCGAATGATGCCCCAGATTAAGCTGTTCGCTGTGGAGCACATCTTTAAGAAATAT
AAAACCGTCAGCCATTCCAAGTTCCTGGAAATTATGCTGAACAGCAATCACAGGGAGAACTTTATGAAT CATGGAGAAAAGCTG
AGTATCTTCGGCACACAGGACGATAAGAAATTTGCATCAAAGCTGTCAAGCTACCAGGACATGACTAAAATCTTCGGGGATATT
GAGGGAAAGCGCGCCCAGATTGAGGAAATCATTCAGTGGATCACCATTTTTGAGGACAAGAAAATCCTGGTGCAGAAGCTGAAA
GAGTGCTATCCTGAACTGACATCCAAGCAGATCAACCAGCTGAAGAAACTGAATTACTCTGGCTGGGGGAGGCTGAGTGAGAAG
CTGCTGACTCACGCCTATCAGGGCCATAGCATCATTGAACTGCTGCGCCACTCCGATGAGAATTTCATGGAAATTCTGACCAAC
GACGTGTACGGGTTCCAGAATTTTATCAAAGAGGAAAACCAGGTCCAGAGCAATAAGATCCAGCATCAGGATATTGCCAACCTG
ACTACCTCTCCCGCTCTGAAGAAAGGCATCTGGAGTACAATTAAGCTGGTGCGGGAGCTGACTTCCATTTTCGGGGAGCCTGAA
AAGATCATTATGGAGTTTGCTACCGAGGACCAGCAGAAAGGCAAGAAACAGAAATCAAGAAAGCAGCTGTGGGACGATAACATC
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AAGAAAAATAAGCTGAAAAGCGTGGACGAGTACAAATATATCATTGATGTCGCCAATAAGCTGAACAATGAGCAGCTGCAGCAG
GAAAAACTGTGGCTGTACCTGAGCCAGAACGGCAAGTGTATGTATAGCGGGCAGTCCATCGACCTGGATGCCCTGCTGTCCCCC
AATGCTACCAAGCACTACGAGGTGGATCATATTTTCCCTCGGAGCTTCATCAAGGACGATAGCATTGACAACAAGGTGCTGGTC
ATCAAGAAAATGAATCAGACAAAGGGCGATCAGGTGCCCCTGCAGTTCATTCAGCAGCCTTACGAGAGAATCGCATATTGGAAG
AGCCTGAACAAAGCCGGGCTGATCTCTGATAGTAAACTGCACAAGCTGATGAAACCAGAGTTCACAGCTATGGACAAGGAAGGC
TTCATCCAGCGGCAGCTGGTGGAGACTAGACAGATCAGCGTGCATGTCCGGGATTTTCTGAAAGAGGAATACCCTAATACCAAA
GTGATCCCAATGAAGGCCAAAATGGTGAGCGAGTTCCGGAAGAAATTTGACATCCCAAAGATTAGACAGATGAACGACGCACAC
CATGCCATCGATGCTTACCTGAATGGCGTGGTCTATCACGGGGCACAGCTGGCCTACCCCAACGTGGACCTGTTTGATTTCAAT
TTTAAGTGGGAGAAAGTCCGAGAAAAGTGGAAAGCCCTGGGAGAGTTCAACACAAAGCAGAAAT CTCGGGAACTGTTCTTTTTC
AAGAAACTGGAGAAGATGGAAGTGTCCCAGGGCGAGCGGCTGATCTCTAAGATCAAGCTGGACATGAACCACTTCAAGATCAAC
TACTCCAGAAAGCTGGCCAACATCCCTCAGCAGTTTTATAATCAGACCGCAGTGTCTCCAAAGACAGCCGAGCTGAAATACGAA
TCTAACAAGAGTAATGAGGTGGTCTATAAGGGACTGACACCATACCAGACTTATGTGGTCGCCATCAAGAGCGTGAACAAGAAA
GGCAAGGAGAAAATGGAATACCAGATGATCGACCACTACGTGTTCGATTTTTATAAATTCCAGAACGGCAATGAGAAGGAACTG
GCTCTGTACCTGGCACAGAGGGAGAACAAGGACGAAGTGCTGGATGCTCAGATTGTCTATAGTCTGAATAAGGGGGATCTGCTG
TACATCAACAATCATCCCTGCTATTTCGTGTCACGCAAAGAGGTCATCAACGCAAAGCAGTTTGAGCTGACCGTGGAACAGCAG
CTGTCTCTGTACAACGTGATGAACAACAAGGAGACAAATGTCGAAAAGCTGCTGATCGAGTATGACTTCATTGCCGAGAAAGTG
ATCAACGAATACCACCATTATCTGAATAGCAAGCTGAAAGAAAAGCGAGTCCGGACCTTTTTCTCAGAGAGCAACCAGACACAC
GAGGACTTCATCAAGGCCCTGGACGAGCTGTTTAAGGTGGTCACCGCATCCGCCACAAGGTCTGATAAAATCGGGAGTCGCAAG
AACAGCATGACTCATCGAGCCTTCCTGGGAAAAGGCAAGGACGTGAAGATTGCTTACACCTCCATCTCTGGACTGAAAACAACT
AAACCTAAGAGTCTGTTTAAGCTGGCCGAGTCAAGAAACGAACTGTAAGAATTC

#7

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGACAAAA
ATCAAAGACGACTACATCGTGGGACTGGACATCGGCACAGACTCCTGCGGGTGGGTGGCTATGAACAGCAATAATGACATTCTG
AAACTGCAGGGCAAGACCGCAATCGGGTCACGCCTGTTCGAGGGAGGGAAGAGCGCAGCTGAACGGAGACTGTTTCGCACCACA
CACAGGCGCATCAAACGACGGAGATGGCGACTGAAGCTGCTGGAGGAGTTCTTCGACCCCTACATGGCAGAGGTGGATCCTTAT
TTCTTTGCCCGGCTGAAGGAATCTGGCCTGAGTCCACTGGACAAAAGAAAGACCGTGAGCTCCATTGTGTTCCCCACATCCGCC
GAGGATAAGAAGTTCTACGACGATTACCCTACAATCTACCATCTGAGGTATAAACTGATGACTGAGGACGAAAAGTTCGATCTG
CGCGAAGTGTACCTGGCTATCCACCATATCATTAAGTACCGAGGAAACTTCCTGTATAATACCAGTGTGAAAGACTTCAAGGCA
TCAAAGATCGATGTCAAATCTAGTATCGAGAAGCTGAACGAGCTGTATGAAAATCTGGGCCTGGACCTGAACGTGGAGTTCAAC
ATTAGCAATACTGCCGAGATCGAAAAGGTGCTGAAAGACAAGCAGATCTTCAAGCGGGATAAAGTCAAGAAAATTGCCGAGCTG
TTTGCTATCAAAACCGACAACAAGGAACAGAGCAAGAGAATCAAAGATATTTCCAAACAGGTGGCCAATGCTGTCCTGGGGTAC
AAGACCAGGTTCGACACAATCGCTCTGAAAGAGATTTCCAAGGACGAACTGTCTGATTGGAACTTCAAACTGTCAGACATCGAT
GCAGACAGCAAGTTTGAGGCCCTGATGGGAAACCTGGATGAGAATGAACAGGCCATCCTGCTGACTATTAAGGAGCTGTTTAAC
GAAGTGACCCTGAATGGAATTGTCGAGGACGGCAACACCCTGAGCGAATCCATGATCAACAAGTACAATGATCACCGGGACGAT
CTGAAGCTGCTGAAAGAAGTGATCGAAAATCATATTGACAGAAAGAAAGCCAAGGAGCTGGCACTGGCCTACGATCTGTATGTC
AACAATAGGCACGGACAGCTGCTGCAGGCTAAGAAAAAGCTGGGCAAAATCAAGCCCCGCTCTAAGGAGGACTTCTACAAAGTG
GTCAACAAGAATCTGGACGATTCACGGGCAAGCAAGGAGATCAAAAAGAAAATTGAACTGGACAGCTTTATGCCTAAGCAGAGA
ACCAACGCCAATGGCGTGATCCCATACCAGCTGCAGCAGCTGGAGCTGGATAAGATCATCGAAAACCAGTCTAAGTACTATCCA
TTCCTGAAGGAGATTAATCCCGTGTCAAGCCACCTGAAAGAGGCCCCCTATAAGCTGGACGAACTGATCCGATTTCGGGTGCCT
TACTATGTCGGCCCCCTGATTTCTCCTAACGAGAGTACCAAGGATATCCAGACAAAGAAAAACCAGAATTTCGCCTGGATGATT
CGCAAAGAGGAAGGGCGAATCACACCTTGGAACTTTGACCAGAAGGTGGATCGAATTGAGAGCGCCAATAAGTTCATCAAACGG
ATGACTACCAAGGACACTTACCTGTTTGGGGAGGATGTGCTGCCAGCTAACAGCCTGCTGTATCAGAAGTTCACCGTCCTGAAC
GAACTGAACAACATCCGGATTAATGGAAAAAGAATCTCCGTGGACCTGAAGCAGGAGATCTACGAAAACCTGTTTAAGAAACAC
ACAACTGTGACCGTCAAGAAACTGGAGAATTATCTGAAGGAAAACCATAATCTGGTGAAAGTCGAGATCAAGGGGCTGGCCGAT
GAAAAGAAATTCAACAGCGGACTGACCACATACAATAGATTCAAGAACCTGAACATCTTTGACAACCAGATTGACGATCTGAAG
TACAGGAACGATTTCGAGAAGATCATCGAATGGTCTACAATT TTTGAGGACAAGAGTATCTACAAAGAAAAGCTGAGGAGCATC
GATTGGCTGAACGAGAAGCAGATTAACGCTCTGTCTAATATCAGACTGCAGGGGTGGGGAAGGCTGAGTAAGAAACTGCTGGCA
CAGCTGCACGACCATAATGGCCAGACCATCATTGAGCAGCTGTGGGATTCCCAGAACAATTTCATGCAGATTGTGACACAGGCC
GACTTTAAAGATGCTATCGCAAAGGCCAACCAGAATCTGCTGGTGGCTACCTCAGTCGAGGACATTCTGAACAATGCATACACA
AGCCCCGCAAACAAGAAAGCCATCAGACAGGTCATCAAGGTGGTCGACGATATCGTGAAGGCAGCCTCCGGAAAGGTCCCAAAA
CAGATCGCCATTGAGTTCACTAGGGATGCTGACGAAAATCCCAAGAGAAGTCAGACCAGGGGCTCAAAGCTGCAGAAAGTGTAC
AAGGACCTGAGCACTGAGCTGGCCTCCAAGACCATTGCTGAGGAACTGAACGAAGCAATCAAAGACAAGAAACTGGTGCAGGAT
AAGTACTATCTGTACTTTATGCAGCTGGGGCGGGACGCCTATACAGGAGAGCCTATCAATATCGATGAAATCCAGAAGTACGAT
ATCGACCACATTCTGCCACAGTCTTTCATCAAGGACGATGCCCTGGACAACAGGGTGCTGGTGAGCCGGGCTGTGAACAATGGC
AAATCTGATAATGTGCCTGTCAAGCTGTTTGGCAACGAGATGGCTGCAAATCTGGGGATGACTATCAGGAAAATGTGGGAGGAA
TGGAAGAACATCGGCCTGATTAGCAAAACAAAGTACAACAATCTGCTGACTGATCCCGACCACATTAACAAGTATAAGAGTGCC
GGGTTCATCAGGCGCCAGCTGGTGGAGACATCACAGATCATCAAGCTGGTGAGCACTATCCTGCAGAGTCGCTACCCTAACACT
GAAATCATTACCGTGAAGGCTAAGTACAATCATTATCTGCGGGAGAAATTTGACCTGTATAAGAGCAGAGAAGTCAACGACTAC
CACCATGCTATTGATGCATATCTGTCCGCCATCTGCGGAAATCTGCTGTACCAGAACTATCCAAATCTGCGGCCCTTCTTTGTG
TACGGCCAGTATAAGAAATTCTCCTCTGATCCTGACAAAGAGAAGGCCATTTTTAACAAAACCCGCAAGTTCTCCTTTATCTCT
CAGCTGCTGAAAAACAAGAGTGAGAACAGCAAGGAAATCGCTAAGAAACTGAAACGGGCATACCAGTTCAAGTATATGCTGGTG
TCTCGAGAGACTGAAACCCGGGACCAGGAGATGTTCAAAATGACCGTGTACCCCCGGTTCAGCCACGATACAGTCAAGGCTCCT
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AGGAACCTGATTCCAAAGAAAATGGGCATGTCCCCTGACATCTACGGAGGCTATACAAACAATTCTGACGCATACATGGTCATC
GTCCGCATTGATAAGAAAAAGGGAACTGAGTATAAGATCCTGGGCATTCCAACCCGGGAACTGGTGAATCTGAAAAAGGCCGAG
AAGGAGGACCATTACAAAAGCTATCTGAAGGAGATCCTGACACCAAGGATTCTGTACAACAAAAATGGGAAGCGCGATAAAAAG
ATCACTTCCTTCGAAATTGTGAAATCTAAGATCCCCTATAAGCAGGTCATCCAGGATGGGGACAAAAAGTTTATGCTGGGAAGT
TCAACATACGTGTATAACGCAAAGCAGCTGACACTGAGCACTGAGTCCATGAAAGCCATCACTAACAATTTCGATAAGGACAGC
GATGAGAACGACGCTCTGATTAAGGCATACGATGAAATCCTGGACAAAGTGGATAAGTATCTGCCACTGTTCGACATCAACAAG
TTCCGGGAGAAGCTGCACAGTGGGCGAGAAAAGTTCATCAAGCTGAGCCTGGAGGACAAAAAGGATACCATCCTGAAAGTGCTG
GAAGGACTGCATGATAACGCTGTCATGACAAAGATCCCTACTATTGGCCTGTCCACACCACTGGGGTTCATGCAGTTTCCCAAC
GGCGTGATTCTGAGCGAGAATGCCAAACTGATCTACCAGTCCCCCACCGGGCTGTTCAAAAAGTCAGTGAAGATCAGCGACCTG
TAAGAATTC ‘ .

#8 .
ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGGGCTAC
ACTGTGGGACTGGATATTGGGGTGGCTTCCGTCGGGGTGGCTGTGCTGGATGAGAATGACAACATCGTGGAGGCTGTGTCAAAC
ATCTTTGATGAAGCCGACACAAGCAACAATAAGGTGCGGAGAACTCTGAGGGAGGGCAGGCGCACAAAGCGGCGGCAGAAAACC
CGCATTGAGGACTTCAAGCAGCTGTGGGAGACTTCAGGCTACATCATTCCTCACAAGCTGCATCTGAATATCATTGAGCTGCGC
AACAAAGGGCTGACCGAACTGCTGAGCCTGGATGAGCTGTATTGCGTGCTGCTGTCCATGCTGAAGCACCGGGGGATCTCCTAC
CTGGAGGACGCCGACGATGGCGAGAAGGGGAATGCCTATAAGAAAGGACTGGCTTTTAACGAAAAACAGCTGAAGGAGAAAATG
CCATGTGAGATCCAGCTGGAACGCATGAAGAAATACGGGAAGTACCATGGAGAGTTCATCATCGAAATTAATGATGAGAAGGAA
TACCAGAGCAACGTGTTCACCACAAAGGCTTATAAGAAGGAGCTGGAAAAGATCTTCGAGACACAGCGGTGCAACGGCAACAAG
ATCAACACAAAGTTCATTAAGAAATACATGGAGATCTACGAACGAAAGCGGGAATACTATATCGGACCAGGCAATGAGAAAAGC
AGAACAGACTACGGCATCTATACTACCAGGACTGATGAGGAAGGGAATTTCATCGACGAGAAGAACATTTTTGGCAAACTGATC
GGGAAGTGTAGTGTGTACCCCGAGGAATATAGAGCAAGCTCCGCCTCATACACCGCCCAGGAGTTCAATCTGCTGAACGATCTG
AACAATCTGAAAATCAACAATGAGAAGCTGACAGAATTTCAGAAGAAAGAGATTGTCGAAATCATTAAGGACGCTTCTAGTGTG
AACATGAGGAAAATCATTAAGAAAGTCATCGATGAGGACATTGAACAGTACAGCGGAGCACGAATCGATAAGAAAGGCAAGGAA
ATCTACCACACCTTCGAGATCTATCGGAAGCTGAAGAAAGAGCTGAAAACAATCAATGTGGATATCGACTCTTTTACTAGAGAG
GAACTGGATAAGACCATGGACATCCTGACCCTGAACACAGAGAGGGAAAGTATTGTGAAGGCCTTCGACGAACAGAAATTTGTC
TACGAGGAAAATCTGATCAAGAAACTGATTGAGTTTCGGAAGAACAATCAGAGACTGTTCAGCGGCTGGCATAGTTTTTCATAC
AAGGCTATGCTGCAGCTGATCCCAGTGATGTACAAGGAGCCCAAAGAACAGATGCAGCTGCTGACCGAAATGAACGTGTTCAAA
AGTAAGAAAGAGAAGTACGTCAACTACAAGTACATCCCAGAGAACGAAGTGGTCAAGGAGATCTATAACCCCGTGGTCGTGAAG
AGCATTAGAACAACTGTGAAAATTCTGAATGCACTGATCAAGAAATACGGGTATCCTGAATCCGTCGTGATCGAGATGCCAAGG
GATAAGAACTCTGACGATGAGAAGGAAAAGATCGACATGAACCAGAAGAAAAACCAGGAGGAATACGAGAAAATCCTGAACAAG
ATCTACGATGAGAAGGGAATCGAAATTACCAACAAGGACTACAAGAAACAGAAGAAACTGGTGCTGAAGCTGAAACTGTGGAAC
GAGCAGGAAGGACTGTGCCTGTATTCCGGCAAGAAAATCGCTATTGAGGATCTGCTGAATCACCCCGAGTTCTTTGAAATTGAC
CATATCATTCCTAAGAGCATCTCCCTGGACGATTCTCGCAGTAACAAGGTCCTGGTGTACAAAACAGAAAATTCTATCAAGGAG
AACGATACCCCCTACCACTATCTGACACGGATTAACGGAAAGTGGGGCTTTGACGAATATAAAGCTAATGTGCTGGAGCTGAGA
AGGCGCGGCAAGATCGACGATAAGAAAGTGAACAATCTGCTGTGCATGGAGGATATCACTAAGATTGACGTCGTGAAAGGGTTC
ATTAACCGCAATCTGAACGACACCAGATACGCATCCAGGGTGGTGCTGAACGAAATGCAGTCCTTCTTTGAGTCTCGAAAGTAC
TGTAATACTAAGGTCAAAGTGATCCGAGGCTCTCTGACCTATCAGATGCGGCAGGATCTGCACCTGAAGAAAAACAGAGAGGAA
TCATACAGCCACCATGCTGTGGACGCAATGCTGATCGCATTCTCCCAGAAGGGGTACGAGGCCTATAGGAAGATCCAGAAAGAT
TGCTACGACTTTGAGACAGGCGAAATTCTGGACAAGGAAAAATGGAATAAGTACATTGACGATGACGAGTTTGATGACATCCTG
TATAAAGAGAGGATGAACGAAATCCGCAAGAAAATCATTGAGGCCGAGGAAAAGGTGAAGTACAACTACAAGATCGATAAGAAG
TGCAATCGCGGGCTGTGTAACCAGACTATCTACGGGACCCGAGAAAAGGACGGAAAAATCCACAAGATT TCAAGCTACAACATC
TATGATGACAAGGAGTGTAATTCCCTGAAGAAAATGATTAACAGTGGGAAAGGATCAGATCTGCTGATGTACAACAATGATCCT
AAGACATATCGCGACATGCTGAAAATCCTGGAAACTTACTCCTCTGAGAAGAATCCATTCGTGGCATATAACAAAGAGACAGGA
GACTACTTTCGGAAATATTCTAAGAATCACAACGGACCCAAGGTCGAGAAGGTGAAATACTATAGCGGCCAGATCAACTCCTGC
ATCGATATTTCTCACAAGTACGGCCATGCCAAAAATAGTAAGAAAGTCGTGCTGGTGTCACTGAACCCTTATAGAACCGACGTC
TACTATGATAATGACACAGGCAAGTACTATCTGGTCGGGGTGAAGTACAATCATATCAAATGTGTCGGAAACAAGTACGTGATT
GATAGCGAGACATATAACGAACTGCTGAGGAAGGAGGGCGTGCTGAACAGCGATGAGAACCTGGAGGACCTGAACAGCAAAAAC
ATCACTTACAAGTTCAGTCTGTACAAGAACGACATCATCCAGTACGAGAAGGGCGGGGAATACTATACAGAGCGCTTTCTGAGC
CGAATCAAAGAACAGAAGAACCTGATTGAGACTAAACCCATCAATAAGCCTAACTTCCAGCGGAAGAATAAGAAAGGCGAGTGG
GAAAATACCAGAAACCAGATCGCCCTGGCTAAGACTAAATACGTGGGGAAGCTGGTCACCGATGTGCTGGGAAACTGTTACATC
GTGAACATGGAGAAGTTCTCCCTGGTCGTGGACAAATAAGAATTC

#9

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGACTAAC
GGCAAGATTCTGGGGCTGGACATTGGCATCGCAAGCGTGGGGGTGGGGATTATTGAGGCAAAAACTGGAAAGGTGGTGCATGCC
AATTCCCGGCTGTTCTCTGCCGCTAACGCTGAGAACAATGCAGAACGGAGAGGGTTTAGGGGATCTAGGCGCCTGAATCGACGG
AAGAAACACCGCGTGAAGCGAGTCCGGGATCTGTTCGAGAAATACGGAATCGTCACCGACTTTCGCAACCTGAATCTGAACCCT
TATGAGCTGCGAGTGAAGGGCCTGACCGAACAGCTGAAAAACGAGGAACTGTTCGCAGCCCTGAGAACAATCTCTAAGAGAAGG
GGGATTAGTTACCTGGACGATGCCGAGGACGATAGTACCGGATCAACAGACTATGCTAAGAGCATCGATGAGAATCGCCGACTG
CTGAAAAACAAGACACCAGGCCAGATTCAGCTGGAGAGGCTGGAAAAGTACGGCCAGCTGCGCGGGAATTTCACCGTCTATGAC
GAGAACGGGGAAGCCCATCGCCTGATCAATGTGTTTAGTACATCAGATTACGAGAAAGAAGCACGGAAGATCCTGGAGACACAG
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GCCGACTACAACAAGAAAATCACAGCTGAGTTCATTGACGATTATGTGGAAATCCTGACCCAGAAACGAAAGTACTATCACGGC
CCCGGGAACGAAAAGAGCCGGACTGACTACGGACGGTTCCGGACCGATGGGACCACACTGGAGAATATTTTCGGAATCCTGATT
GGCAAGTGCAACTTTTACCCTGATGAATATCGAGCAAGCAAGGCCAGCTACACCGCACAGGAGTATAATTTCCTGAACGACCTG
AACAATCTGAAGGTGAGCACCGAAACAGGGAAGCTGTCAACAGAGCAGAAAGAAAGCCTGGTGGAGTTTGCCAAGAATACTGCT
ACCCTGGGACCCGCTAAACTGCTGAAGGAGATCGCAAAAATTCTGGACTGTAAGGTGGATGAGAT CAAAGGATACAGAGAGGAC
GATAAAGGCAAGCCAGATCTGCATACCTTCGAGCCCTATAGGAAACTGAAGTTTAATCTGGAAAGCATCAACATTGACGATCTG
TCCCGCGAAGTGATCGACAAGCTGGCTGATATTCTGACTCTGAACACCGAGAGAGAAGGAATCGAGGACGCAATTAAGAGGAAT
CTGCCAAACCAGTTCACAGAGGAACAGATCAGCGAGATCATCAAGGTGCGGAAGAGCCAGTCCACTGCTTTCAATAAGGGCTGG
CACTCTTTTAGTGCAAAACTGATGAACGAGCTGATCCCCGAACTGTACGCCACCTCCGACGAGCAGATGACAATTCTGACTCGG
CTGGAAAAATTCAAGGTCAATAAGAAAAGCTCCAAAAACACAAAGACTATCGACGAGAAGGAAGTCACTGATGAGATCTACAAT
CCTGTGGTCGCCAAGAGCGTGAGACAGACCATCAAAATCATTAACGCTGCAGTCAAGAAATATGGCGACTTCGATAAGATCGTG
ATTGAAATGCCACGGGATAAAAATGCTGACGATGAGAAGAAGTTCATCGACAAGAGAAATAAGGAGAACAAGAAGGAAAAGGAC
GATGCCCTGAAAAGGGCCGCTTACCTGTATAATTCTAGTGACAAGCTGCCCGATGAGGTGTTCCACGGCAACAAGCAGCTGGAA
ACCAAAATCCGACTGTGGTATCAGCAGGGGGAGCGGTGCCTGTATAGTGGAAAGCCCATCTCAATTCAGGAGCTGGTGCATAAC
TCTAACAATTTCGAAATCGATCACATTCTGCCTCTGTCACTGAGCTTTGACGATAGTCTGGCCAATAAGGTGCTGGTCTACGCT
TGGACAAACCAGGAGAAAGGCCAGAAAACCCCTTATCAGGTCATCGACTCCATGGATGCAGCCTGGTCTTTCAGGGAGATGAAG
GACTACGTGCTGAAACAGAAGGGACTGGGCAAGAAAAAGCGCGACTATCTGCTGACTACCGAGAACATCGATAAGATTGAAGTG
AAGAAGAAGTTCATCGAGAGGAATCTGGTGGATACTCGCTACGCATCTCGAGTGGTCCTGAACTCTCTGCAGAGTGCCCTGAGA
GAGCTGGGGAAAGACACTAAGGTGTCTGTGGTCAGGGGACAGTTCACCAGTCAGCTGCGGAGAAAATGGAAGATCGATAAGAGC
CGCGAGACATACCACCATCACGCAGTGGACGCCCTGATCATTGCTGCATCAAGCCAGCTGAAACTGTGGGAGAAGCAGGACAAT
CCCATGTTTGTGGATTATGGCAAGAACCAGGTGGTCGACAAACAGACTGGGGAGATCCTGTCCGTGTCTGACGATGAGTACAAG
GAACTGGTGTTCCAGCCCCCTTATCAGGGCTTTGTGAATACCATCTCCTCTAAAGGGTTCGAGGACGAAATTCTGTTTAGCTAC
CAGGTGGATTCCAAATATAACCGGAAGGTCAGTGACGCAACCATCTACTCAACAAGAAAAGCCAAGATTGGCAAGGATAAGAAA
GAGGAAACCTACGTGCTGGGAAAAATCAAGGACATCTACTCCCAGAATGGCTTCGATACCTTCATCAAGAAGTACAACAAAGAT
AAGACTCAGTTCCTGATGTATCAGAAGGACTCTCTGACATGGGAGAACGTGATCGAAGTCATTCTGAGGGACTACCCAACAACT
AAGAAAAGCGAGGACGGCAAAAATGATGTGAAGTGCAACCCCTTTGAGGAATACAGGCGCGAGAATGGGCTGATCTGTAAGTAT
TCCAAGAAAGGGAAAGGAACTCCCATCAAGAGCCTGAAGTACTATGACAAGAAACTGGGGAACTGCATCGATATTACCCCAGAG
GAATCACGCAATAAGGTCATCCTGCAGAGCATTAACCCTTGGCGAGCCGACGTGTACTTCAATCCAGAGACACTGAAGTACGAA
CTGATGGGCCTGAAATATTCAGATCTGAGCTTTGAAAAGGGCACTGGGAACTACCATATCAGCCAGGAGAAATATGACGCTATC
AAAGAGAAGGAAGGAATTGGCAAGAAATCCGAGTTCAAGTTTACACTGTACCGCAACGACCTGATCCTGATCAAGGATATCGCC
AGTGGCGAGCAGGAAATCTACAGATTCCTGTCAAGAACTATGCCCAATGTGAACCACTACGTCGAGCTGAAGCCTTACGACAAG
GAAAAGTTCGATAACGTGCAGGAGCTGGTCGAAGCACTGGGAGAGGCAGATAAAGTGGGACGATGTATCAAAGGACTGAATAAG
CCAAACATCAGCATCTACAAGGTGAGAACCGACGTCCTGGGAAACAAATATTTCGTGAAGAAAAAGGGCGACAAACCCAAGCTG
GATTTTAAGAACAACAAGAAGTAAGAATTC

#10 .

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGGCCGAC
CGAATCTCTCTGGGGCTGGACATTGGGGTGGCAAGCGTGGGGTTCTCAGTGCTGGACATTGATAAGGGAAAAGTCATTGAGCTG
GGCGCCAGGCTGTTCTCTGCTACTGTGGCCGCTGGCAACCAGGATCGAAGAGACATGCGAGGAGCCAGGCGCCTGCTGAACCGG
AACAAGCAGCGACGGCAGGATACCGGAAAGCTGTTCAAGAAATTTGGCCTGATCGACGATTTTGATAAGGGCAGCTTCTACGAC
AACTTTAATCAGAACCTGAATCCTTATGAGCTGAGAGTGAAAGGCCTGACAGAACAGCTGACTAAGGAGGAACTGGCCGAGTCT
CTGTACCAGATCGTGAAACATAGGGGGATTAGT TATGCACTGAAGGACGCCGATGTGGACGAAGGCGGGACAGACTACTCAGTC
AGCCTGAAAATCAACAGCCAGGAGCTGGCAGAAAAGACTCCAGCCCAGATTCAGCTGCAGAGACTGAATGATTATGGAAAGGTG
AGGGGCCAGGTGGTCATCGGCGACGATCCAGACAACCAGAAGGTGCTGCTGAATGTGTTCCCCACATCAGCTTACGAGAAAGAA
GCAAAGCAGATCATTGCCACTCAGCAGCAGTTCTATCCTGAGAGCCTGACCGACAAGTTCACCGAGGAATACTGCCAGATCCTG
ACTCGCAAGCGAGATTATTTTGTGGGGCCAGGAAACGAGAAAAGCCGGACCGACTACGGGATCTACAAGACTGATGGAAGAACC
CTGGACAATCTGTTCGAGGAACTGATCGGCCACGATAAGATCTACCCCGAGGAACTGCGGGCATCTGCAGCCAGTTATACCGCC
CAGCTGTTTAACGTGCTGAATGACCTGAACAATCTGAGAATCCTGAACTACGAGGATGGGAAACTGACAAAGGAGGACAAGGAA
AAGATCATCGCTGAAATTAAGAACAACACCACAACTATCAACATGCTGAATGTGATTAAGAAAGTCGCCGGGTGTTCCAAGGAC
GATATCAAAGGATTCCGAGTGAATGAGAAGGATAAACCCGAAATCAGCTCCATGCCTGTGTACCGCAAAATTCATAAGGACCTG
CTGAAGGCCGGCGTGGATATCTCAGACTGGCCCGTCGAGTTCATCGACGAACTGAGCTTTATTCTGACACTGAACACTGAGAAT
GGGGAAATTCGCAAACAGCTGAACAATCGACTGGCCCCTAAGTTCGATTTTCTGAACGCTGACCTGATCCAGCTGATCATTGAT
AATAAGGACTCCTTTGAGATTAAGACTAACAACAAGTGGCACAGATTCAGCGTGAAAACCATGAACAAACTGATCCCAGAGATG
ATGGAAAGACCCGTGGAGCAGATGACCCTGCTGAATGAAATGGGACTGGTCAAGAAAGATAAGAAACGCTTTGAGAACAATAAG
TACCTGCCTTACAAGGAAATCGCAAAGGACATTTTCAACCCAGTGGCCTCCAAATCTGTCCGCGAGGCCCTGAAGATCGTGAAT
GCTGTCCTGAAGAAATACGGCCACATTGATTATCTGGTGGTCGAAATGCCTCGGGATAAAAACCTGAAGGAGGAACAGGACAAT
ATCAAGGAGTTCCAGAACAAAAATAAGAAAGCTAAGGACGCTGCATTCGAAGCATTTGTGAAAT CAGTCGGGAGCGAGCAGAGA
GTGAAGGAAGCCCTGTCTAAAAACCGGAAGCTGCAGATGAAGATGAGACTGTGGTATCAGCAGCAGGAGATCGATCCATATAAT
GGAAAGACAATCGATGCCACTGACCTGATTAACAATCCTGATAAGTTCGAGATTGACCATATCATTCCACAGAGTATCTCATTT
TACGACAGTATTAACAATAAGACCCTGTGCTTCGCCTCAATGAACCAGGTGAAAGGACAGAAAACCCCCTACGAGTTTATGCTG
GAAGGCCACGGGCAGTCCTATGACAAGTTCAAAGCTACAGTGATGGCAAACAAGAATTTTGGCAAGGCTAAAAGGGCAAACTAC
CTGTTCGAGGAAAATGTGAGCGATATCGAGACTCGGAAGAGATTCCTGTCCCGCAACCTGGTGGACACCCGATATTCTAGTCGG
GTGGTGCTGAACAGCCTGCAGGATTTCTTTCGGGAGAAATCTGCCGACACCAAGGTGACAGTCATTCGCGGCAAGTTTACCTCC
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AACATGCGAAAACATTGGCACATCGATAAGACTAGGGAGACATTCCACCATCACGCCATTGACGCTTCTATCATTGCCGCTACA
CCATTTCTGCGCATGTGGAAGAAAGGAGGCACTATCTTCCCCGTGAAGGTCGGAGAAGAAAGTATCGATATTGAGACAGGCGAA
ATTCTGGACGATAAGAATTTTGACAAAGCAATGTACGAGGAACCCTATAGTGGCTTCGTGTCAGAGATCATGAACGCCGACGAT
CGGATCAAGTTCAGCCACCAGGTGGATAAGAAAATGAATAGGAAGGTGAGCGACGCCACCATCTACAGTACTCGCACCGGGAAA
CTGGCTAAGGATAAGAAAGACGCTGAGTACATCGTGGCAAAGGTCAAAGATATCTACAGCGTGGACGGATTCAAGAAGTTCAAG
AAAGTCTACGATAAGGACAAAACCAAGTTTCTGCTGTACAAATATGATCCTAGGACATTCTCAAAGCTGGAGCGCATCATTAGC
GATTGCCCAGACAAAGTGGAAAAGGTCCAGACAAACGGCAAAGTGAAGGCTGTCGATATCAGTCCATTCGAGATGTACAGAAGG
GACCATGGGATGATCAAGAAATACTCAAAGAAAGGAAACGGCCCCGCCATCAAGCAGCTGAAGTACCTGGATAAGAAACTGGGC
AGCCACATCGACATTACCCCCGCAAACGCCAATGGAAAACACGTGATCCTGCAGAGTCTGAAGCCTTGGAGAACCGACGTCTAT
CTGAACCACGAGACAGGCGAGTACGAAATCATGGGGATTAAGTATAGCGATCTGAAGTTCAACAAGAATGAGGGGTACGGAATC
AAGAAAGACAAGTATCTGGAAATTAAGAAAGTGGAGGAAGTCTCCGAGAAGTCTGAGTTCATGTTTAGCCTGTACAGGAAGGAT
CGCGTGAAAGTCCAGGACATGAAAACCGGCGAGTCCGTGGAACTGCTGTTCTGGAGCAGGAACTTTTCCAATAAGAAATACGCT
GAGCTGAAGCCCATCTCCCAGGCAGAAAACGACAAGAAACTGCCTGTGTATGGCAAAGGGAGACTGATCAAGAGGCTGATTCCC
AAAAACTGTAAGATCTGGAAAGTGAATACCACAATTCTGGGCGATCCCTACTATCTGGAGAAAGAAAGCGACTCCCCTAAGGAT
ATCCTGGACTAAGAATTC

#12

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAAGAAA
ACACTGGGACTGGACCTGGGGACTAACAGCATTGGGTGGGCCGTCATCAACTCAAACATCGACTCAGAAGGAAAAGAAAAGCTG
GTGGGGATCAGCTCCTGCGGAAGCCGGATCATTCCTATGGACGCTACCACACTGGGAGATTTCGGAAAGGGCAACACTAAAAGT
CCAGTGGCAGAGCGAACCCGACTGCGGGGCATTCGGAGACTGCTGGAAAGGTCACTGCTGAGGCGCGAGCGACTGCACCGAGTG
CTGTCAGTCATGGGGTTCCTGCCAGAGCATTACGCTAGCCAGCTGGACCGCTATGGAAAGTTTCTGCCAGAAACCGAGCCCAAG
CTGGCATGGTACAAAGACGATAGCGGCAGGTATCAGTTCCTGTTTCAGAAGTCCTTCCACGAGATGCTGGAGGACTTTCGACAG
CATCAGCCAGAACTGGTGGCAGGAGAGAAGAAAATCCCTTACGATTGGACAATCTACTATCTGCGGAAGAAAGCACTGTCTCAG
GAGATCACTAAGGAGGAACTGGCCTGGATTCTGCTGAATTTCAACCAGAAACGCGGCTACTATCAGCTGCGAGGGGAGGAAGAG
CAGGAAGAGAACAATAAGAGCGTGGAGTATCACGCCCTGAAAGTGGTGAGCGTCGAGGACTCTGGAGAAAGAAAGGGCAAAGAT
ATCTGGTACAATGTGACTCTGGAGAACGGATGGGTCTATCGACGGGCTAGCAACATTCCCCTGGACTGGACCGGCAAGGTGAAA
GAGTTCGTGGTCACTACCGAGCTGGACGATGCCGGGAACCCAAAGAAAGATAAGGAAGGAAATGTGAAAAGATCCTTTAGGGCA
CCAAAGGAGGACGATTGGGGGCTGCTGAAAACTAGGACCCAGGCTCAGATCGACGAATCCGGCAAGACCGTGGGAACTTACATC
TACGAGTCTCTGCTGTGTATGCCCAACCAGAAGATCCGGGGAAAACT GGTGAGGACCATTGAACGCAAGTACTATAAAGACGAG
CTGAGACAGATCCTGGTGAAGCAGAGCGAGTTCCACGCCGCTCTGCAGGATCATAATCTGCTGCTGTCCTGTATCGAAGAGCTG
TACCCTAACAATGAGGCCCACAGAAGGCTGCTGAGCGCCAGCAGCTTCATCTACTTCCTGATCGAGGACATTCTGTTTTATCAG
CGCCCACTGAAGTCCCAGAAAGGGCTGATCGATAACTGCCCCTACGAGTCTCACATCTACAAGGATAAGAAAGATGGAAGTCTG
CACCATGTGCCTCTGAAGTGTGTCAGCAAATCCCATCCACTGTTCCAGGAATTTCGCCTGTGGCAGTTCCTGTCTAACCTGCGA
ATCTACCAGAGAGAGAGGATGATGGACGGCAGTCTGAAACTGGACGTGGATGTCACCCGGGAGTTCCTGCCCTCAGAAGAGGAC
TACGTGAAGCTGTTTGATTGGCTGAATGAGAGAAAGGAAATCTCTCAGAAATTCCTGCTGGCTTATAAACCTTTTGGGCTGAAG
AAAAACGAACAGGCAAATTACAGATGGAACTATGTGGAGGACAAGAGCTACCCCTGCAACGAGACACGGGCAGAAATCAAGAGC
AGACTGTCCAAAGCCGGAGTGCCTGAAGAGTTTCTGACTGAAGAGAAGGAAGAGGCCCTGTGGCACATCCTGTATTCTATTAGT
GATAAGAAAGAGCTGACTAAGGCTCTGGGCACCTTCGCAGCCAAAAACTGTCTGAATGAGTCTTTCGTGGAAGTCTTTGCCAAG
ATCCCCCCTTTTGAGTCAAACTACGCTGCATATAGCCTGAAGGCTATTAGGAAACTGCTGGCACTGATGCGCATGGGGAAGTAC
TGGAATGAACAGGCCATCGACAGGCAGACTCGCGATCGAATCGAGAAAATTCTGACCGGAGAGTATGACGAAACAATCCGGAGC
AGAGTGAGGGAGAAGGCAATGCTGCTGACCGATATTAGCAGCTTCCGGGGCCTGCCTCTGTGGCTGGCCTGTTACATCGTGTAT
GACCGCCACTCAGAGAGCAAGGAACTGGTCAAATGGGAGACACCAGCCGACATCGATCATTTCCTGTCCAAGTTTAAACAGAAC
AGCCTGCGGAACCCCATCGTGGAACAGGTCATTACAGAGTCCCTGCGCACTGTGCGAGACATTTGGAAGCAGGAGGGAAAAATC
GATGAGATTCACGTGGAACTGGGCCGGGAGATGAAGAACCCTGCAAAAGAGCGCGCCCGAATTACAGCTCAGGTGCAGGAAAAT
GAGAACACTAATCTGAGAATCAAGGCTCTGCTGGCAGAGT TCATGAACCCCGAATTTGAGATTGAAAATGTGCATCCATACTCA
CCCGGCCAGCAGGAAATCCTGCGGATCTACGAGGACGGCGTGCTGAGCGGGATCGCTGAGAAGGATCTGCCTGACGATATCACA
GCAATTCTGAAGAAATTCCGAGAAAACGACGTGAAGAAACGGCCAACAACTAGCGAAGTCCTGCGGTACAAACTGTGGCTGGAG
CAGCGGTACAGATCCCCATATACCGGAAGAGTGATCCCCCTGGGCAAGCTGTTCACACCTGCTTACGAGATCGAACACGTGATT
CCCCAGAGCCGGTATTTTGACGATTCCATCTCTAACAAAGTGATCTGCGAAAGTGCCGTCAATAAGCTGAAAGATAACTGTCTG
GGCTATGAGTTCATCAAGAAACATTCCGGGGAGATGGTGGAACTGGGGAATGGAGAGACAGTGCCCGTGTTCAGCGTGGAAGAG
TACGAACGGTTCGTCAAGGAGTCTTACTTCGGCAACAGTAAGAAAATGAAGAAACTGCTGCTGGAGGACATCCCAGATAGCTTC
ATTGAGAGACAGCTGAATGACAGTCGATACATCTCACGGGTGGTCACATCTCTGCTGAGTAACCTGGTGTGCGAAGAGGGAGAG
CAGGATGGCCTGTCCAAGAATGTGATCGTCTGTACCGGCGGGATTACAGACAGGCTGAAGAAAGATTGGGGAGTGCAGGAAGTC
TGGAACCGCATCATTCTGCCTCGGTTCCTGAGACTGAATGAGATCACCGGACGGACAGACTTTACAAGTACTTCAGTGAACGGC
CACCTGCTGCCTGCCCTGCCACTGTACCTGCAGAAGGGCTTTAATAAGAAAAGAATTGACCATAGGCACCATGCCATGGATGCT
ATCGTGATTGCCTGCGCTAACCGGAATATCGTCAACTACCTGAACAATTCCTCTGCTAGAAAGAACAGCGAAATTAGCCGATAT
GACCTGCAGCGGCTGCTGTGTGAGAAGGTGAAAACCGATGCCAACGGCAATTACAAGTGGATCCTGAGGAAACCATGGGAGACA
TTCACCCAGGATGTGTATGCCGCTCTGACAAACATCGTGGTCAGCTTTAAGCAGAATCTGCGCGTGATTAATCGAACCACAAAC
TACTATCAGCACTACAACGAGGCAGGGGAAAAGCGCATGATCCCTCAGACCAAAGGCGACAGATGGGCCATTAGAAAGCCAATG
CATAAAGATACTGTGTATGGCGAAGTCAATCTGAGAAAGGAGAAAACCCTGCCACTGAGGGACGTGGTCAAGAACCCCAGTATC
GTGGTCGATAAATCACTGAAGAACAAGCTGTACGAGCTGCTGAAGAGCCAGTATGACCTGAAGGCAATCGCCAAATACTTCGAG
ACACACCAGGACGTGTGGGCAGATGTCAACCTGAAGAAAATTAAGGTGTACTACTTCACTAAGGAGACAAACGAAAGATTCTTT
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GCCACTAGGAAGAGCCTGGACCCATCCTTTGATCAGAAGAAAATCGAAGAGGAAGTGACTGATACCGGCGTCCAGAAGATTCTG
CTGCACCATCTGCAGCAGAACAATAACGACCCTGATATGGCCTTTTCCCCAGACGGCATCGATAGGATGAACCAGAATATGACC
ATTCTGAATGACGGGAAGTGGCACCAGCCCATCTACAAAGTGCGCACATATGAAAAGGCAGATAAATTCGCCGTCGGCGAGTCT
GGGAACAAGGCCAAGAAATTTGTGGAAGCAGCCAAAGGCACCAATCTGTTCTTTGCCGTGTACGAGAGTGTCCAGGAGGACGAA
GCTATCGGGAAGCAGGTCTGCAAACGGACATTCGCCACTATCCCCCTGAACGAAGTGATCAAGAGAAAGAAACAGGGCCTGCCC
GCTGCACCTGAGGACCTGAACGGGAATCTGCCCAAGTTTGTGCTGAGCCCTAACGATCTGGTCTACCTGCCCACCGAGGAAGAG
AGGAATAGTTCACGCATCATTCAGCCTCTGGACAGGGAGCGCATCTATAAGATGGTGAGCTCCTCTGGGAGTCAGTGCTTCTTT
ATCAAAGTGTTCGTCGCCAATTCAATTTGGGATAAGAACGAATACAGCAGCCTGAACAAGATGGAGAGGGCTATTACAAACGAA
ATGATCAAGGAGATTTGTGTGCCTATCAAAATTGACCGCCTGGGCAATGTCAGCCTGATCCAGATTTAAGAATTC

#13

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGACAAAG
ACTATTCTGGGACTGGATCTGGGGACTAACAGCATTGGATGGGCACTGATTAACCAGGACTTCGATAACAAAAAGGGGGAGATC
CTGGGCATGGGCAGCCGGATCATTCCTATGACACAGGATATTAAGGACGAGTTCGGAAAAGGCAACTCTATCAGTCAGACAGCT
GAGCGAACTCGACTGCGGGGAGTCCGGAGACTGATCCACAGAACTCTGCTGAGGCGCGAGCGGCTGCATAGAGTGCTGAATATC
ATTGGCTTCCTGCCAGAACACTATGCCAACCAGATTGACTTTGAGAAGAGGTTCGGCAAGTTCAAGCCTGAATCTGAGCCAAAA
ATCAGTTTCGATGGAAATGACGTGTTCCTGTTTGAGAAGAGCTACCAGGAAATGCTGGTCGACTTTAAAATCCACCAGCCACAG
CTGGTGAGCAACGGCAAGAAAATTCCCCATGACTGGACAATCTACTATCTGAGAAAGAAAGCTCTGTCTAAGAAAATTGAGAAG
GAGGAACTGGCATGGATCCTGCTGAACTTCAATCAGAAACGGGGATACTATCAGCTGAGAGGCGAGGAAGAGGAAGAGACACCA
AATAAGCTGGTGGAGTTTCATAGCCTGAAAATTGTGGAGGTCAACGCCGATGAACCCCAGAAAGGAAAGCCTGAGATCTGGTAC
TCACTGGTGCTGGAAAACGGCTGGGTCTATCGACGGGCTAGCAAGACTCCCCTGTTCGATTGGAAAGACAAGATTAGGGAGTTT
ATCGTGACCACAGAAATCAACAATGATGGAACTGTCAAAACCGACAAGGAGGGCACCGAAAAGAGGAGCTTCCGCGCACCAAAA
CCCGAGGACTGGACTCTGCAGAAGAAAAAGACCGAGTTCGAGCTGTCAAAGAGCGGGAATGAAGTGGGAGCCTTCATCTACGAA
AGTATCCTGCAGAAACCCAACCAGAAGATTAGAGGCAAACTGATTTCAACCATCGAGAGGAAATTTTATAAGGAAGAGCTGAAA
ACCATCCTGAAAACACAGCTGTTCTTTCACAAAGAACTGAAGGATGAGAAACTGTACAATGCCTGCATCGAAGAGCTGTATAAG
AACAATGAAGCTCACCGGAGCCTGCTGTCCAACAAGGGGTTCGAGCATCTGTTTATTAACGACATCCTGTTCTACCAGCGACCT
CTGCGGTCTAAAAAGAGTCAGATCTCAAACTGCCCACTGGAGAAGCGCACATATAAAAAGGAGGGGATTGAAAT CACTGAGGGC
_ ATCAAAGTGATCTCCAAATCTAATCCAATCTACCAGGAGTTCCGGCTGTGGCAGTGGATTAGCAACCTGTCCCTGTATTGTATC
GAACCCACCGAGACAAATGTGACTTCAACCTTTCTGAACAGCATTGAAGATTACGAGAATCTGTTCGAATTTCTGAACAATCGC
AAGGAAATCGAGCAGAAGCACCTGCTGAAATATCTGCTGGAGAACCAGGGGTTTAAAGGAAAGCTGCTGACAAACGAACTGGAG
AAGTTCCGCTGGAATTTTGTCGCTGACAAAAAGTACCCCTGTAATGAGACAGGCAGCCTGCTGCATACTCGGCTGAGCAAAGTG
AAGAACATTTCCCCTGATTTCCTGACCAAGGAAATCGAGCACCAGCTGTGGCATATCATCTACAGCGTGACCGACAAGATTGAA
TATGAGCAGGCCCTGAAAACCTTTGCTCGGAAAAACAATCTGGATGTGGACTCCTTCTTTGAGCACTTCAAAAAGATCCCCCCT
TTTGAGTCTACCTACGGAGCATATAGTGAAAAGGCCATCAAGAAGCTGCTGCCACTGATCAGACTGGGCAAATACTGGAACTGG
GAGGCCATTGATAGTATCTCAAAGGACAGGATTAGTAAAATCCTGTCAGGGGAATACGATGAGAACATTAAGAACAGAGTGAGG
GAGAAAGCAGTCCACCTGACCTCCGAAAACAATTTCCAGGGACTGCAGGAGTGGCTGGCCAAGTACATCGTCTATGATCGCCAT
TCTGAGGGCAATGACCTGGGGAAGTGGACTAGCGTGTCCGACCTGGAGACATACCTGAAGGAGTTCAAGCAGCATAGCCTGCGG
AACCCTATTGTGGAGCAGGTCATCACAGAAACTCTGAGAGTGGTCAAGGATATT TGGATCAAGCACGGGAAAGGAACCGAAAAT
TTCTTTGACGAAATCCATGTGGAGCTGGGCCGGGAAATGAAGAACAATTCCGAGGATCGCAAACGACTGACCAACACAATTACT
GAAAACGAGAATACAAACCTGAGAATCAAGGCCCTGCTGATGGAAATGATGAATGATAACGACGTGGAGAACGTCAGGCCTTAC
TCTCCAAGTCAGCAGGAGATTCTGAAGATCTATGAGGACGGAGCTCTGAATAGCAACATCGAGCTGGACGATGAAATTGTGAAG
ATCTCCAAAAAGGCAGAGCCCACCAAATCTGAACTGCAGCGCTACAAGCTGTGGCTGGAGCAGAAATACCGATCCCCTTATACT
GGCCAGGTCATCCCACTGAACAAGCTGTTCACCTCTGAATATGAGATCGAACACGTGGTCCCTCAGAGTCGCTTCTTTGACGAT
AGCTTCAGCAACAAAGTGATCTGCGAGTCAGCCGTCAACAAGCGGAAGGATAACCAGCTGGGGCTGCAGTTCATCAAGAACCAT
AGCGGAGAAAAAGTGGAGCTGGGCTTCGGGAAGGTGGTCCAGGTCTTTACAGAAGAGCAGTACCTGGATTTTGTGAAGGAGCAC
TATAGCAAAAATCGCTCCAAGCATAACAAACTGCTGCTGGAAGAGATTCCCGAGAAGATGATCGAAAGGCAGCTGAATGACACT
CGCTACATCAGTAAGTTCGTGAGCTCCATTCTGTCCAACATCGTCAGATCTGAGAAGGACGATGACGGCCTGAATAGCAAAAAC
ATTCTGCCTGGAAATGGCAAGATCACTACCGAACTGAAAAGGGACTGGGGGCTGAATGATGTGTGGAACGACCTGATTCTGCCA
AGATTCGAGAGGATGAATACCATCACAAACAGCGATCTGTTTACAACTTACAACGACAAGTATCAGAAACACCTGCCCACCGTG
CCTTTCGAGTACTCCAAGGGCTTTCAGAAAAAGCGCATTGATCACCGACACCATGCTATGGACGCACTGGTCATCGCATGTGCC
ACACGGGATCATCTGAATCTGATGAACAATCAGTCTGCCAAGAGTGAACTGAAACGATACGACCTGCAGAACAAGCTGCGGAAA
AAGGAGCCTTACTTCAACCAGAAGGAGAACAAACAGAAGGAAGCCTTCAAGGATTTTATCAAACCATGGGGCACTTTCACCGAG
GACAGCAAGAATGCTCTGGAAAAAATCATTATCTCCTTTAAGCAGAACCTGAGAGTGATCAACAAGGCAACAAACTCATACGAG
AGCTATAAGGATGAGGACGGGAATCTGAGGATCGGCAAGGATGGGAAACCAGAGAAGGGCCTGATCAAGCAGAAGGGGCTGAAC
TGGGCAATCAGAAAGCCCCTGCACAAAGACACCGTGTCAGGCCAGATTAACCTGAGCAGGATCAAGCTGCCCAATGGGAAAATC
CTGACAGCCACTCGCAAGAATCTGGATACCAGTTTCGACCTGAAAACAATTGAGAACTCAATCACCGACACAGGCATTCAGAAA
ATCCTGAAGAATTACCTGCTGTCCAAGGAATCTCCAGAGCTGGCCTTCTCTCCCGAGGGCCTGGAAGAGATGAACAATGAGATC
GAAAAGTACAACAATGGGAAATTTCACCATCCTATTAACAAGGCTAGGATCTATGAACTGGGGAGCAAATTCAATGTCGGACAG
ACAGGCAACAGAAGGGATAAGTTTGTGGAGGCCGCTAAAGGAACTAATCTGTTCTTTGCTATCTACCAGGACGAGAATAAGAAC
CGCTCTTATGAAACTATTCCCCTGAACGAAGTGATCGAGCACCAGAAGTGGCGAGCAAGTCTGCCTAAGGAAGAGCAGGAGAAA
ATTCCACTGGTGCCCGTCAACAAGCTGAAGGGGACCTTCATCTTTTCCCTGTCTCCCAACGATCTGGTGTACGTCCCTTCCAAT
GACGAGCTGGAACGAAGTGCTTCAATTGACTTCTCTAAGCTGAAAAAGGAACAGATCAACCGGCTGTATAAAATGGTGTCTAGT
TCAGGATCCCAGTGCTTCTTTGTGAAGAGTGAGGTCGCAACCTCAGTGGTCAACAAAATGGAATACAGCAGCCTGAACAAGATG
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GAGAAGTCTATCGATAACCTGATGGTGAAGGAGATTTGTATCAAACTGAAGATTGACAGGCTGGGCAACATCAGCAAGGCCTAA
GAATTC

#14
ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGACCAAA
ATCCTGGGGCTGGACCTGGGGACTAATAGCATCGGGTGGGCAATCCGCGACACAGAAAATGAGGGCATCAATCAGATCCTGGAC
AAGGGCGCCCGCATTTTCAGCGAGGGAGTGAAGTCCGAGAATGGCAAAGAAATCAGTAGGGCAGCTGAACGAACCGCTTACCGG
AGCGCAAGAAAGATCAAATATCGGAGAAAACTGCGGAAGTACGAGACACTGAAGGTGCTGTCAATTAACGGAATGTGCCCCCTG
AGCGTGGAGGAAGTCGAACAGTGGAAGAAATCTGGCTTCAAGGAATATCCCCTGAATCCTGAGT TTCTGGATTGGCTGCGGACC
AACGAGGACAAGAACATCAATCCTTACCTGTTCAGAGATAAAGCTAGCAAGCAGAAAGTGACACTGTTTGAACTGGGAAGAGCT
CTGTATCACATCGCACAGAGGCGCGGCTTCCTGAGTAACAGGCTGGACCAGTCAGCCGAGGGCGTCTTTGAGGAACATAATCCT
CAGATCCAGAACCTGATTGAGGACCTGGACAGCTCCAACACAATTCTGAATGAGCTGAAGGAATACTATATCAATCTGGGGATC
ATTGACGAGACTGAAAAGTCCGGCTTCAAGAAAGACCTGGATGAGGGGGAAAAGAAACTGAAGTCACTGTACAACAGCCTGGTG
GCCATCACAAAGAAAAACGCTAACGATATCGAAACTTGCAAGCAGGAGCTGATCGCTAGACTGAATAAGAAAGAGGACCTGGGC
AAGGTCAAAGGGAAGATCAAAGATATTTCTCAGGCAATGCTGGACAGGAACTTTAAGACTCTGGGACAGTATTTCTTTTCACTG
TACAACAAGGAGCGAATCCGGAACCAGTATACCAGCCGCGAGGAACACTACCTGGAGGAGTTCATCATTATCTGTCAGACCCAG
GGGATCGAGGGAATTAACACAAATGAGAAGCTGCCTGAGAAGAAGTTCACCGGCCTGGCAAAAGATCTGTATCGAGCCATTTTC
TTTCAGCGGCCACTGAAATCCCAGAAGGGCCTGATCGGGAAGTGCTCTTTCGAGAAGAACAAGTCTCGCTGTGCCGTGAGTCAC
CCAGACTATGAGGAATTTCGAATGTGGAGCTACCTGAACACAATCAAAATTGGCACTCAGTCCGAGAAAACCCTGCGCTTCCTG
ACACTGGAGGAAAAGCTGAAACTGGTGCCCAAGTTCTACCGAAAGAGTGATTTCAACTTCGAGGTGCTGGCTAAGGAGCTGGTC
GAAAAAGGAGCATCATTCGGCTACTACAAGTCTAGTAAGAAAAATGAGTTCTTTTACTGGTTCAACTATAAGCCCACCGATTCA
GTGAGCGCCTGCGTGGTGAGCGCTTCTCTGGAGAACGCAATCGGCAAGGACTGGAAGATCAAGACTTTCGAATATCAGACTAGA
AACACCGAGAAGAATGAAGTGACCAAATCCGTCGATTACAAGGACCTGTGGCACCTGCTGTCCGTGGCAACATCTGATACTTAC
CTGTATGACTTTGCCATCGAAAAGCTGAAACTGGAGCCTAAAAACGCAAAGGCCTTCAGCAAGACAAAACTGAAGAAAGACTTT
GCCAGTCTGTCACTGGCAGCCATCGCTAAAATTCTGCCATATCTGAAGCAGGGCCTGCTGTACTCCCACGCCGTGTTCATGGCT
AACATCGAGAATATTGTCGACGCCGATATCTGGAAGGATGAGGAACAGCAGAAGTTCATCCAGTCCAAGATTGTGGAGCTGGTC
GACAATTATATCGTGGAAAAGTCTAAACTGGAGCTGATCAATGGGCTGCTGAAGATCTACAACACCGAGGATAAGGAAGGACGG
AAAGTGTACTATTCAAAGGAGGCTGAAAGCCTGTTCGAGGCAGACCTGAGAAAGAAACTGGTCCCCTTCTACAAGGCTAACATC
ATCATCGAGGAACACGAGCAGGAAATCATTTTCCAGGATCTGTTTCCTATCCTGATGGACCAGCTGAAGAAACAGGAGTTCATC
AAAATTGGCAGACTGGATAAGCAGATTGAAGCCTTCCTGGAGGGGGAAAATGAGGAAGGACAGATCTTTTGTAACCACACAGAT
AAGCTGAAGAAACTGTACCATCCAAGCGACATCGAGGTGTTTAAGAAAAAGACTATCAAAGATGAGTGGGGGAATGAAAAGGTG
GTCCTGGGATCCCCACTGACCACATCTATCAAGAACCCCATGGCAATGAGAGCCCTGCACCAGCTGAGGAAGGTGCTGAATACA
CTGATTGCCAACGACCAGATCGACGAGGATACTCGGATCCATATTGAGATGGCCAGAGAACTGAACGATGCTAATAAGCGAAAA
GGCATCCAGGACTTCCAGAACGAGAACAAGAAGTTTCGGGAGGAAGCCATCAAGGAGAT CAAGAAGCTGTACCTGGAGGAATGC
CACAAAGACGTGAACCCCACCGAGGACGATATCCTGAGGTATCAGCTGTGGCTGGAACAGGGAAAGTGCGAGATCTACGAGGAA
GGCAACAATATCAGCATTTGTGATATCATTGGCAGCAATCCCTCCTATGACATCGAGCATACCATTCCTCGGAGCATCTCCCAG
GATAACAGCCAGATGAACAAGACACTGTGTAGCCTGAAGTTCAACAGATCCATCAAAAAGCAGAAGATGCCAGTGGAGCTGTCC
AACTACAATGACATTCTGCCCAGGATCGCACACTGGAAAAAGGAGGCCGAGGAACTGACTAGGCAGATCGAAACCATTTCTCGC
AGCATCAAGAGCGCTGCAACCAAGGTGGCCAAGGATAAGAACATCAGAAAGAGGCATTACCTGACACTGAAGCGAGACTATATT
CTGGGGAAATACGAGCGGTTCACTTGGGAGGAACCTAAAGTGGGCTTTAAAAACTCCCAGATCCCAGACACTGGGATCATTACC
AAGTACGCTCAGGCATATCTGAAATCTTACTTCAAAAGGGTGGAGAGTGTCAAGGGAGGAGCAGTGGCTGAGTTCCGGAAACTG
TGGGGCATCCAGGAATCTTTTATCGATGAGAACTGGTGGAAGCACTATAAGGACAAAGATAGAGACAAACATACCCACCATACA
ATCGACGCAATCACTATTGCCTGTATGCCCAAGGATAAATACGACCTGCTGGCACACGCCTGGAGGCTGGAGGATGAACAGGAC
AAAAAGGCCGCTAAGGTGCTGATCGAGCAGGCCAAACCATGGAAAACCTTCAAGGAGGATATCGAAAAGATTGAGACTGAAATC
CTGGTGAGCCATTTTACCCCCGACAACGTCAAAAAGCAGTCAAAGAGCATCATCAAGAATCGCGGCAAAAAGGTGTACGTCCTG
AAGAACGAGCTGCCTGTGAACTTCAAGAACAAGATCGAAGGGAAGGATTATTTCAAGCTGAAATTTGACAGCAAGATTCTGTAC
AAAATCCCCAAAAAGAAAGAGAAGCAGACCGATACATTCTATGAGGAACTGCCTAAAAACTACCTGAATGGAGTGGAAGGCAAG
GACTACTTCAAAATCAATACTACCGGCAAGACCTTCTACAAAATCCCAATTTTTAACCAGGGCGACACAATCCGGGGGAGCCTG
CACCAGGAGACAACTTACGGAGCCATTAAGCTGCCAGATATCGACATTGAAACAAAGAAACCCCTGCATACTGATAAGGGAGGC
TTCATTCTGAAGAAAGACATCAAAGGCAATGAGATTGTGTTCTTTGTGGTCCGCAAGGAAATCTCTAAAATTAGTGAGAACGAT
GTGCAGAATATCGTCGACAACGTGGTCCGGAAGAAAATTGAGAATGCTATCGCAAACTCCCTGATCACTTTTAAGATCGTGAAG
AAAAAGAAAGTGGCCGTCATCAAAGAGGGGGTCACCATTTGGATGAGGGAGCCCAACATTGAAAAGGGGATCGAGGGAATCCCT
ATTAAGAAAGTGCGCATCATTACCAATTCTGTCAAAAACCCTATCGAGATTAAGGTGCACAGTCCACTGTCCAAGTCTCGCCAC
AAGCATAAACAGAAGGTCTACGGCCAGAACGATGAGAATTATGCCATGGCTCTGTACGAACTGGACGGGAAGCGGGAGTTCGAA
CTGATCAACAATTTTAATCTGGCCAAGCTGCTGAAACAGAGTCAGTCATACTATCCACTGCATAAAGAGAAGGAAATCAAGGGA
AAGAAAATTCTGGTGCCCATCGAGAAGAGAAACAACAAGGATGTCATCCTGAAGAGGGGCCAGCAGGTGGTGTTCTACGACAAA
ACCGTGGAGAACCCCAAGGATATCTCTGAAATCATTGACTTTCGCGAGCGAATCTACATCATTGAAGGGCTGACCATCCAGAGA
CAGAAAGATAAGAAAACATCCAAAGTGAATGAGTACGGAATCATTCAGCTGCGCCACTTCAAGGAAGCTCGAAAAAGTGAGGAA
ATCTCAAAGGATAACTTCAAACCTGACGGCGAGTTCAAGATCAACGAGAATAAGCCAACTAGGAAAATGAACCATAATCAGTTC
ACCGCCTTTGTGGAGGGGATCGACTTCAAGGTCCTGCCTAGCGGAAAGTTTCAGAAAATTTAAGAATTC

#15
ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAGCAAG
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AAAGTCAGTAGACGCTATGAAGAACAGGCACAGGAGATTTGTCAGAGGCTGGGGAGTAGACCTTATTCCATCGGGCTGGACCTG
GGAGTGGGATCTATCGGAGTGGCAGTCGCCGCTTACGACCCAATTAAGAAACAGCCCTCCGATCTGGTGTTCGTCAGCTCCAGG
ATTTTTATCCCTTCTACCGGCGCAGCCGAGCGGAGACAGAAGAGAGGACAGAGGAACAGCCTGCGCCACCGAGCAAATCGCCTG
AAATTCCTGTGGAAGCTGCTGGCTGAACGAAACCTGATGCTGTCATATAGCGAGCAGGACGTGCCAGATCCTGCACGGCTGAGA
TTTGAGGACGCTGTGGTCCGAGCAAACCCATACGAGCTGCGGCTGAAGGGCCTGAATGAACAGCTGACCCTGAGCGAGCTGGGG
TATGCACTGTACCACATCGCCAATCATAGGGGATCTAGTTCAGTGCGCACATTCCTGGATGAGGAAAAGAGCTCCGACGATAAG
AAACTGGAGGAACAGCAGGCTATGACAGAACAGCTGGCAAAAGAGAAGGGAATTTCCACTTTCATCGAAGTGCTGACAGCCTTT
AACACTAATGGCCTGATCGGGTACAGGAACTCCGAGTCTGTGAAGAGTAAGGGCGTGCCAGTCCCCACTCGCGACATCATTTCA
AATGAGATTGATGTGCTGCTGCAGACCCAGAAGCAGTTCTATCAGGAAATCCTGTCAGACGAGTACTGCGATCGGATTGTCAGC
GCAATCCTGTTTGAAAACGAGAAGATCGTGCCAGAAGCCGGCTGCTGTCCCTATTTCCCTGACGAGAAGAAACTGCCCAGATGT
CACTTTCTGAATGAGGAAAGGCGCCTGTGGGAAGCCATTAACAATGCTAGGATCAAGATGCCCATGCAGGAGGGCGCTGCAAAA
CGCTACCAGAGTGCTTCATTCAGCGACGAGCAGAGACACATTCTGTTTCATATCGCAAGGAGCGGGACTGATATCACCCCTAAA
CTGGTGCAGAAGGAGTTCCCAGCCCTGAAAACCTCCATCATTGTGCTGCAGGGAAAAGAGAAGGCTATTCAGAAGATCGCAGGC
TTCCGATTTCGACGGCTGGAGGAAAAATCTTTTTGGAAGAGACTGAGTGAGGAACAGAAGGACGATTTCTTTAGCGCCTGGACA
AACACTCCTGACGATAAAAGACTGTCCAAGTACCTGATGAAACACCTGCTGCTGACAGAAAATGAGGTGGTCGACGCCCTGAAA
ACCGTGAGCCTGATTGGAGATTATGGCCCAATCGGCAAGACCGCAACACAGCTGCTGATGAAACATCTGGAGGATGGCCTGACT
TACACCGAAGCCCTGGAGCGGGGAATGGAAACCGGCGAGTTCCAGGAACTGTCAGTGTGGGAGCAGCAGAGCCTGCTGCCCTAC
TATGGGCAGATCCTGACAGGATCTACTCAGGCCCTGATGGGGAAGTATTGGCACTCTGCTTT TAAAGAAAAGAGAGACAGTGAG
GGATTCTTTAAGCCTAACACAAATAGCGATGAGGAAAAATACGGCAGGATTGCCAACCCAGTGGTCCATCAGACTCTGAACGAA
CTGCGCAAGCTGATGAATGAGCTGATTACCATCCTGGGAGCTAAACCTCAGGAGATCACAGTGGAACTGGCACGAGAGCTGAAG
GTCGGAGCTGAGAAAAGAGAGGACATCATTAAGCAGCAGACCAAACAGGAAAAGGAGGCTGTGCTGGCATATAGCAAGTACTGC
GAGCCCAACAATCTGGACAAAAGGTATATTGAAAGGTTCCGCCTGCTGGAGGATCAGGCCTTTGTGTGCCCTTACTGTCTGGAG
CACATTAGCGTCGCAGATATCGCAGCTGGAAGGGCAGACGTGGATCATATCTTCCCACGCGACGATACAGCTGACAACTCCTAC
GGGAATAAGGTGGTCGCACACCGACAGTGTAACGATATCAAGGGAAAGCGGACCCCCTATGCAGCCTTCAGTAATACATCAGCC
TGGGGCCCCATCATGCATTACCTGGACGAAACCCCTGGGATGTGGCGCAAAAGAAGGAAGT TTGAGACAAACGAGGAAGAGTAT
GCTAAGTACCTGCAGTCAAAAGGCTTCGTGAGCAGGTTTGAAAGCGATAACTCCTATATCGCAAAAGCTGCAAAGGAGTACCTG
CGCTGCCTGTTCAATCCAAACAATGTGACTGCCGTCGGGTCCCTGAAGGGAATGGAGACATCTATCCTGCGGAAGGCCTGGAAT
CTGCAGGGAATTGACGATCTGCTGGGCAGCCGGCACTGGAGTAAGGACGCCGATACCAGCCCCACAATGCGCAAAAACCGGGAC
GACAATCGGCACCATGGCCTGGACGCCATCGTGGCTCTGTATTGTTCCAGATCTCTGGTCCAGATGATTAACACCATGTCCGAG
CAGGGCAAGCGAGCAGTGGAAATCGAGGCTATGATTCCTATCCCAGGGTACGCATCCGAACCAAATCTGTCTTTCGAAGCCCAG
CGGGAGCTGTTTAGAAAGAAAATCCTGGAGTTCATGGACCTGCACGCCTTTGTGAGTATGAAAACCGACAACGATGCAAATGGC
GCCCTGCTGAAAGATACTGTGTATTCAATTCTGGGAGCAGACACCCAGGGAGAGGATCTGGTGTTCGTGGTCAAGAAAAAGATT
AAGGACATCGGCGTGAAAATCGGGGATTATGAAGAGGTCGCATCTGCCATTCGAGGCCGGATCACCGACAAACAGCCAAAGTGG
TATCCCATGGAAATGAAAGATAAGATCGAGCAGCTGCAGTCTAAGAACGAAGCCGCTCTGCAGAAATACAAGGAGAGTCTGGTG
CAGGCAGCCGCTGTCCTGGAAGAGAGTAATAGGAAGCTGATTGAGTCAGGCAAAAAGCCCATCCAGCTGAGTGAAAAAACAATT
TCAAAAAAGGCCCTGGAGCTGGTGGGCGGGTACTATTACCTGATTAGCAACAACAAGCGCACAAAGACTTTCGTGGTCAAGGAA
CCTTCAAACGAGGTGAAAGGGTTCGCATTTGACACTGGAAGCAATCTGTGCCTGGACTTTTATCACGATGCCCAGGGAAAGCTG
TGTGGCGAGATCATTAGAAAAATCCAGGCTATGAACCCTTCCTATAAGCCAGCATACATGAAACAGGGGTATTCTCTGTACGTG
AGACTGTACCAGGGCGACGTGTGCGAGCTGAGGGCAAGCGATCTGACTGAAGCAGAGTCCAACCTGGCCAAGACCACACATGTC
CGCCTGCCCAATGCTAAACCTGGGCGAACCTTCGTGATCATTATCACCTTTACAGAGATGGGGTCTGGATATCAGATCTACTTC
AGCAACCTGGCCAAGTCCAAAAAGGGACAGGACACTAGTTTTACCCTGACTACCATCAAGAATTATGATGTGCGGAAAGTCCAG
CTGTCTAGTGCCGGGCTGGTGAGATACGTCAGCCCTCTGCTGGTGGACAAAATCGAGAAGGATGAAGTCGCTCTGTGTGGAGAG
TAAGAATTC

#16

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGGCAAGA
CCTGCATTTCGGGCACCTCGGAGAGAACACGTCAACGGCTGGACCCCTGACCCACATCGGATTAGCAAACCCTTTTTCATCCTG
GTGAGCTGGCACCTGCTGTCCCGGGTGGTCATTGACAGCTCCTCTGGATGCTTCCCAGGCACCAGCCGGGACCACACCGACAAG
TTTGCCGAGTGGGAATGTGCTGTGCAGCCCTACAGGCTGAGTTTCGACCTGGGGACCAACTCAATCGGATGGGGCCTGCTGAAT
CTGGATCGCCAGGGAAAACCAAGGGAGATCCGAGCACTGGGGTCCCGCATCTTCAGCGACGGACGGGATCCCCAGGACAAGGCT
TCTCTGGCTGTGGCACGGAGACTGGCCAGACAGATGAGGCGCCGACGGGACAGATATCTGACTAGAAGGACCAGGCTGATGGGA
GCTCTGGTGCGCTTCGGCCTGATGCCAGCAGACCCTGCAGCTAGGAAGCGCCTGGAAGTGGCCGTCGATCCATACCTGGCACGA
GAGCGGGCCACAAGAGAAAGGCTGGAGCCCTTCGAAATCGGGAGGGCCCTGTTTCACCTGAACCAGCGCCGAGGATATAAACCC
GTGCGCACCGCCACAAAGCCTGATGAGGAAGCCGGCAAGGTGAAAGAGGCTGTCGAAAGGCTGGAGGCAGCAATCGCTGCAGCC
GGAGCACCTACTCTGGGAGCTTGGTTCGCATGGCGAAAAACACGAGGAGAAACT CTGCGAGCACGACTGGCTGGGAAGGGAAAA
GAGGCTGCATACCCATTCTATCCCGCACGGAGAATGCTGGAGGCCGAATTTGACACTCTGTGGGCAGAGCAGGCCAGGCACCAT
CCAGATCTGCTGACCGCCGAAGCTCGCGAGATCCTGCGGCACAGAATTTTTCATCAGCGGCCCCTGAAGCCACCTCCAGTGGGA
AGATGCACTCTGTACCCTGACGATGGGAGAGCTCCTAGGGCACTGCCAAGCGCTCAGAGGCTGCGCCTGTTCCAGGAGCTGGCC
AGCCTGAGAGTGATCCACCTGGACCTGTCCGAACGCCCTCTGACCCCAGCTGAGCGAGATCGGATTGTGGCATTTGTCCAGGGC
AGACCCCCTAAAGCCGGAAGGAAGCCTGGCAAAGTGCAGAAGAGCGTCCCATTCGAAAAGCTGAGGGGGCTGCTGGAGCTGCCA
CCAGGCACTGGGTTTTCTCTGGAGAGTGACAAACGGCCTGAACTGCTGGGCGACGAGACAGGCGCCAGAATCGCACCAGCATTC
GGACCTGGATGGACAGCTCTGCCTCTGGAGGAACAGGACGCCCTGGTGGAACTGCTGCTGACAGAGGCAGAACCAGAGAGGGCA
ATTGCAGCTCTGACTGCACGATGGGCTCTGGACGAGGCAACTGCAGCAAAGCTGGCTGGAGCAACCCTGCCAGATTTTCACGGA
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CGATATGGCAGGCGCGCAGTGGCTGAACTGCTGCCTGTCCTGGAACGCGAGACACGAGGCGACCCAGATGGGAGAGTGAGGCCC
ATCCGGCTGGACGAGGCAGTGAAACTGCTGAGAGGCGGGAAGGATCACTCAGACTTCAGCCGGGAAGGAGCTCTGCTGGACGCA
CTGCCCTACTATGGAGCCGTGCTGGAGAGACATGTCGCTTTTGGGACAGGAAACCCCGCAGATCCTGAGGAAAAGCGGGTGGGA
AGAGTCGCCAATCCCACTGTGCACATCGCTCTGAACCAGCTGCGGCATCTGGTGAATGCAATTCTGGCCAGGCACGGCCGCCCT
GAGGAAATCGTGATTGAGCTGGCACGGGACCTGAAAAGGTCTGCCGAAGATCGACGGAGAGAGGACAAGCGGCAGGCCGATAAC
CAGAAAAGAAATGAGGAACGCAAGCGACTGATCCTGAGTCTGGGAGAGCGCCCAACCCCACGAAACCTGCTGAAGCTGCGGCTG
TGGGAGGAACAGGGCCCAGTGGAAAATAGGCGCTGCCCCTACTCTGGGGAGACAATTAGTATGAGAATGCTGCTGAGCGAGCAG
GTGGACATCGATCACATTCTGCCATTCAGCGTGTCCCTGGACGATTCCGCTGCAAACAAGGTGGTCTGTCTGCGGGAGGCCAAC
AGAATCAAGCGGAATAGATCTCCCTGGGAGGCCTTCGGCCATGACAGTGAGAGATGGGCAGGGATTCTGGCACGAGCAGAAGCT
CTGCCCAAGAACAAAAGGTGGCGCTTTGCTCCTGACGCACTGGAGAAACTGGAAGGAGAGGGAGGCCTGCGAGCACGACACCTG
AATGATACAAGGCATCTGAGTCGCCTGGCCGTGGAGTATCTGCGGTGCGTCTGTCCTAAGGTGCGGGTGAGCCCAGGCCGACTG
ACTGCACTGCTGCGACGGAGATGGGGCATCGACGCCATTCTGGCAGAAGCAGATGGACCTCCACCAGAAGTGCCCGCAGAGACA
CTGGACCCTTCCCCAGCTGAGAAGAACCGAGCAGACCACCGGCACCATGCCCTGGATGCTGTGGTCATCGGCTGTATTGATCGC
TCAATGGTGCAGCGAGTCCAGCTGGCCGCTGCAAGCGCAGAAAGAGAGGCCGCTGCAAGGGAGGACAATATCAGGCGCGTGCTG
GAGGGATTCAAAGAGGAACCTTGGGATGGCTTTAGAGCTGAACTGGAGCGACGGGCACGGACCATCGTGGTGAGCCACAGACCA
GAACATGGGATTGGGGGAGCCCTGCATAAGGAGACAGCTTACGGGCCTGTGGACCCTCCAGAGGAAGGATTCAACCTGGTGGTC
AGGAAACCAATCGACGGCCTGTCAAAGGATGAGATTAATAGCGTGCGGGACCCCCGGCTGAGAAGGGCACTGATCGATCGCCTG
GCCATTCGCCGACGGGATGCTAACGACCCTGCTACCGCACTGGCCAAAGCAGCTGAGGATCTGGCAGCACAGCCAGCCTCCCGC
GGCATCAGAAGGGTGCGGGTCCTGAAGAAAGAATCTAACCCCATTAGGGTGGAGCACGGCGGGAATCCAAGTGGACCCCGCTCA
GGAGGCCCTTTTCATAAGCTGCTGCTGGCAGGAGAGGTGCACCATGTGGACGTCGCACTGCGAGCAGATGGCCGCCGATGGGTG
GGACACTGGGTCACACTGTTCGAGGCACATGGGGGACGGGGAGCAGACGGAGCTGCAGCCCCACCTAGACTGGGCGATGGGGAA
AGATTTCTGATGAGGCTGCACAAGGGAGACTGCCTGAAACTGGAGCATAAGGGCAGAGTGAGGGTCATGCAGGTGGTCAAACTG
GAACCTAGTTCAAATAGCGTGGTCGTGGTCGAGCCACACCAGGTGAAAACCGACAGATCCAAACATGTCAAGATCTCTTGTGAT
CAGCTGCGCGCTCGAGGAGCACGGAGAGTGACCGTCGATCCACTGGGACGGGTGAGAGTCCACGCCCCAGGAGCTAGGGTGGGA
ATCGGAGGGGACGCCGGACGAACCGCTATGGAACCCGCAGAGGATATTAGCTAAGAATTC

#17

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGGGAGAG
AATATGATTGACGAGAGTCTGACCTTCGGCATTGACCTGGGGATTGGGAGTTGTGGGTGGGCAGTGCTGAGGCGGCCAAGCGCC
TTCGGACGGAAGGGCGTGATCGAGGGAATGGGCTCCTGGTGCTTTGACGTCCCCGAGACATCTAAAGAACGGACTCCTACCAAC
CAGATCCGGAGATCCAATAGACTGCTGAGGCGCGTGATCCGACGGAGAAGGAACCGGATGGCCGCTATTCGCCGACTGCTGCAC
GCAGCAGGCCTGCTGCCATCAACCGACAGCGATGCCCTGAAGCGGCCCGGACATGATCCTTGGGAACTGAGGGCACGAGGCCTG
GACAAGCCACTGAAACCCGTGGAGTTCGCTGTGGTCCTGGGCCACATCGCAAAGCGGAGAGGGTTTAAATCCGCTGCAAAGAGA
AAAGCCACAAACATTAGCTCCGACGATAAGAAAATGCTGACAGCCCTGGAGGCTACTCGAGAACGGCTGGGGAGATACAGGACC
GTGGGAGAAATGTTCGCCAGGGACCCTGATTTTGCTTCTAGGCGCCGAAATCGCGAGGGCAAGTATGATAGGACCACAGCTCGC
GACGATCTGGAGCACGAAGTGCACGCCCTGTTCGCAGCTCAGCGGAGACTGGGACAGGGATTTGCCAGTCCAGAACTGGAGGAG
GCCTTCACCGCTTCAGCATTTCATCAGAGGCCCATGCAGGACAGCGAGCGCCTGGTGGGATTCTGCCCTTTTGAGCGAACCGAA
AAGCGGGCAGCCAAACTGACACCCTCTTTCGAGCGCTTTCGACTGCTGGCCCGGCTGCTGAACCTGAGAATCACTACCCCAGAC
GGAGAGCGGCCCCTGACAGTGGATGAAATTGCTCTGGTCACCCGGGACCTGGGCAAGACCGCAAAACTGAGTATCAAGCGGGTG
AGAACTCTGATTGGACTGGAGGACAATCAGAGGTTCACAACTATCCGCCCCGAGGACGAAGATCGAGACATTGTGGCTCGGACA
GGCGGGGCAATGACAGGGACTGCCACCCTGAGGAAGGCACTGGGAGAGGCCCTGTGGACTGATATGCAGGAGCGCCCTGAACAG
CTGGACGCTATCGTGCAGGTCCTGAGCTTCTTTGAGGCCAACGAAACAATCACTGAGAAGCTGAGGGAAATTGGCCTGACTCTG
GCCGTGCTGGACGTCCTGCTGACCGCACTGGATGCCGGAGTGTTCGCCAAGTTTAAAGGCGCTGCACACATCAGCACCAAAGCC
GCTAGGAATCTGCTGCCACATCTGGAGCAGGGCAGGCGCTACGATGAGGCCTGCACAATGGCAGGGTATGACCACGCAGCCTCC
CGCCTGTCTCACCATGGCCAGATCGTGGCAAAGACACAGTTCAACGCCCTGGTCACTGAGATCGGCGAATCCATTGCCAATCCA
ATCGCTCGGAAGGCACTGATCGAGGGGCTGAAACAGATTTGGGCCATGAGAAACCACTGGGGGCTGCCCGGAAGTATCCATGTG
GAGCTGGCCCGGGATGTCGGCAACTCAATTGAAAAGCGACGGGAGATTGAAAAGCACATCGAGAAAAATACTGCCCTGAGGGCT
CGCGAGAGAAGGGAGGTGCATGATCTGCTGGACCTGGAAGATGTCAATGGCGACACCCTGCTGCGATACCGGCTGTGGAAGGAG
CAGGGAGGCAAATGCCTGTATACAGGGAAGGCCATCCACATTCGGCAGATCGCTGCAACTGACAACTCCGTGCAGGTCGATCAT
ATTCTGCCTTGGAGCCGGTTCGGCGACGATAGT TTTAACAACAAGACCCTGTGTCTGGCCTCTGCTAATCAGCAGAAGAAAAGG
TCAACACCATACGAGTGGCTGAGCGGCCAGACTGGGGATGCATGGAACGCCTTCGTGCAGCGCATCGAGACAAATAAGGAACTG
AGAGGGTTTAAGAAAAGGAACTATCTGCTGAAGAATGCTAAAGAGGCAGAGGAAAAATTCAGAAGCAGGAACCTGAATGACACC
AGATACGCCGCTAGGCTGTTCGCAGAGGCCGTGAAGCTGCTGTATGCCTTTGGGGAGAGACAGGAAAAAGGGGGAAACCGCCGA
GTGTTTACTCGGCCTGGAGCACTGACCGCAGCACTGAGACAGGCTTGGGGAGTGGAGAGCCTGAAGAAACAGGATGGGAAGCGC
ATCAATGACGATCGACACCATGCCCTGGATGCTCTGACCGTGGCTGCAGTCGACGAGGCCGAAATTCAGAGGCTGACAAAATCA
TTCCACGAGTGGGAACAGCAGGGCCTGGGGCGGCCTCTGCGGAGAGTGGAGCCACCTTGGGAGAGCTTCCGGGCAGACGTCGAG
GCTACCTACCCTGAAGTGTTTGTCGCACGGCCAGAGAGGCGCCGAGCAAGAGGAGAAGGCCATGCCGCTACCATCCGGCAGGTG
AAGGAGAGAGAATGCACACCAATTGTGT T TGAGAGAAAGGCTGTCTCTAGTCTGAAAGAGGCAGACCTGGAACGAATCAAAGAT
GGCGAGCGCAACGAAGCAATTGTGGAGGCCATCAGGAGCTGGATTGCCACTGGACGCCCAGCTGATGCACCACCACGCTCCCCC
CGAGGCGACATCATTACCAAGATCAGGCTGGCCACCACCATCAAGGCAGCCGTGCCTGTCCGCGGAGGGACCGCAGGAAGGGGA
GAAATGGTGCGCGCAGATGTGTTCAGCAAGCCAAACCGGAGAGGGAAAGACGAGTGGTATCTGGTGCCCGTGTATCCACACCAG
ATCATGAACAGGAAGGCTTGGCCCAAACCTCCAATGCGCTCAATTGTGGCCAATAAGGATGAGGACGAATGGACCGAAGTGGGA
CCTGAACACCAGTTCCGGTTTAGCCTGTACCCTAGATCCAATATCGAGATCATTAGGCCATCTGGAGAAGTGATCGAAGGATAT
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TTCGTCGGCCTGCATCGCAACACTGGCGCTCTGACCATCAGTGCACACAATGATCCCAAGAGTATCCATTCAGGCATTGGGACC
AAGACACTGCTGGCCATTTCCAAATACCAGGTGGACAGATTCGGCAGAAAGTCTCCAGTGCGCAAAGAGGTCCGAACTTGGCAC
GGGGAAGCCTGTATCTCTCCCACCCCCCCTGGATAAGAATTC

#19
ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAGAGAG
AACGGGAGTGACGAAAGGCGGAGGAATATGGACGAAAAAATGGATTACAGGATTGGGCTGGACATCGGCATCGCATCAGTGGGG
TGGGCCGTCCTGCAGAACAATTCAGACGATGAGCCTGTGAGGATTGTCGACCTGGGAGTGCGCATTTTCGATACCGCAGAGATC
CCAAAGACAGGCGAAAGCCTGGCAGGACCCCGGAGAGCAGCTCGAACCACAAGGCGCCGACTGCGGAGAAGGAAACACCGCCTG
GACCGAATCAAGTGGCTGTTCGAGAACCAGGGGCTGATCAATATTGACGATTTTCTGAAGAGATACAACATGGCCGGACTGCCA
GATGTGTACCAGCTGCGGTATGAGGCTCTGGACAGAAAACTGACCGATGAGGAACTGGCCCAGGTGCTGCTGCACATCGCTAAG
CATCGGGGCTTCAGAAGCACCAGGAAAGCCGAGACAGCAGCCAAGGAAAACGGGGCAGTGCTGAAGGCCACAGACGAGAATCAG
AAACGAATGCAGGAAAAGGGATACAGGACAGTGGGCGAGATGATCTACCTGGACGAGGCCTTCCGGACTGGCTGCTCTTGGAGT
GAGAAAGGGTACATCCTGACCCCCCGCAACAAGGCTGAAAATTATCAGCACACAATGCTGCGGGCAATGCTGGTGGAGGAAGTC
AAGGAGATTTTCAGCTCCCAGCGCCGACTGGGCAACGAAAAAGCCACTGAGGAACT GGAGGAAAAGTACCTGGAGATCATGACC
TCCCAGCGCTCTTTTGACCTGGGGCCTGGAATGCAGCCAGATGGGAAGCCCTCCCCTTATGCAATGGAGGGCTTCTCTGACAGA
GTGGGGAAATGTACTTTTCTGGGGGATCAGGGAGAGCTGAGGGGCGCTAAGGGGACCTACACAGCCGAATATTTCGTGGCTCTG
CAGAAAATCAACCACACAAAGCTGGTCAATCAGGACGGCGAGACAAGGAATTTCACTGAGGAAGAGCGGAGAGCCCTGACTCTG
CTGCTGTTTACCCAGAAAGAGGTGAAGTACGCTGCAGTCCGCAAGAAACTGGGCCTGCCTGAGGACATCCTGTTCTACAACCTG
AACTACAAGAAGGCCGCTACTAAAGAAGAGCAGCAGAAGGAGAACCAGAATACCGAAAAAGCCAAGTTTATCGGGATGCCATAC
TATCACGATTACAAGAAATGCCTGGAAGAGAGAGTGAAGTATCTGACCGAGAACGAAGTCAGGGACCTGTTTGATGAGATCGGA
ATGATTCTGACTTGTTACAAAAATGACGATTCCCGCACCGAACGACTGGCCAAGCTGGGACTGGTGCCCATCGAGATGGAAGGC
CTGCTGGCTTATACTCCTACCAAATTCCAGCATCTGTCTATGAAGGCAATGCGGAACATCATTCCCTTTCTGGAGAAAGGGATG
ACCTACGACAAGGCTTGCGAAGAGGCAGGATATGACTTCAAAGCCGATAGCAAGGGGACTAAACAGAAGCTGCTGACCGGAGAG
AACGTGAATCAGACAATCAACGAAATTACTAATCCTGTGGTCAAACGCTCAGTGAGCCAGACAGTGAAGGTCATTAACGCCATC
ATTCGGACTTACGGCAGTCCACAGGCTATCAATATTGAGCTGGCAAGAGAAATGTCAAAGACCTTTGAAGAGAGGCGCAAAATC
AAGGGGGACATGGAGAAACGGCAGAAGAACAATGAAGATGTGAAGAAACAGATTCAGGAGCTGGGAAAACTGTCTCCTACAGGC
CAGGACATCCTGAAGTACAGACTGTGGCAGGAGCAGCAGGGGATTTGTATGTATAGTGGAAAAACCATCCCACTGGAAGAGCTG
TTCAAGCCCGGCTACGACATCGATCACATTCTGCCCTATTCAATTACATTCGACGATAGCTTTAGGAACAAAGTGCTGGTCACA
TCCCAGGAGAACAGACAGAAGGGCAATAGGACTCCTTACGAGTATATGGGGAACGACGAACAGCGCTGGAATGAGTTTGAAACC
AGGGTGAAAACTACCATCCGCGATTACAAGAAACAGCAGAAGCTGCTGAAGAAACATTTCTCTGAAGAGGAAAGGAGTGAGTTT
AAAGAACGGAACCTGACAGACACTAAGTACATCACAACCGTGATCTACAACATGATCAGACAGAATCTGGAGATGGCCCCCCTG
AACCGCCCTGAAAAGAAAAAGCAGGTGCGGGCTGTCAATGGCGCAATTACCGCCTACCTGCGAAAACGGTGGGGGCTGCCACAG
AAGAATCGGGAGACAGACACACACCATGCTATGGATGCAGTGGTCATCGCCTGCTGTACCGACGGCATGATCCAGAAAATTAGT
AGATACACAAAGGTGAGAGAGAGGTGCTATTCAAAGGGAACAGAGTTCGTCGATGCAGAGACTGGCGAAATCTTTAGACCCGAG
GACTACAGCAGGGCCGAGTGGGATGAAATTTTCGGCGTGCACATCCCAAAGCCCTGGGAGACATTTCGCGCCGAACTGGACGTC
CGAATGGGGGACGATCCAAAGGGATTCCTGGACACTCATAGCGATGTGGCTCTGGAGCTGGATTATCCCGAGTACATCTACGAA
AACCTGCGGCCTATCTTCGTGAGCAGAATGCCAAATCACAAGGTCACCGGAGCAGCCCATGCTGACACAATTCGGTCCCCAAGA
CACTTTAAAGATGAGGGCATCGTGCTGACTAAGACCGCACTGACCGACCTGAAACTGGACAAGGATGGGGAGATCGACGGATAC
TATAACCCCCAGTCCGATCTGCTGCTGTACGAAGCACTGAAAAAGCAGCTGCTGCTGTATGGCAATGATGCCAAAAAGGCCTTC
GCTCAGGACTTTCATAAACCCAAGGCCGATGGAACTGAGGGCCCTGTGGTCAGGAAGGTGAAGATCCAGAAAAAGCAGACCATG
GGAGTGTTCGTCGACTCTGGCAACGGGATTGCCGAGAATGGCGGGATGGTGCGCATCGATGTGTTCCGAGTCAACGGCAAGTAC
TATTTTGTGCCCGTCTACACCGCTGACGTGGTCAAAAAGGTGCTGCCTAATAGGGCCAGTACAGCTCACAAGCCATACGGCGAG
TGGAAAGTGATGGAGGACAAGGATTTCCTGTTTAGTCTGTATTCACGCGACCTGATCCATATCAAGTCTAAAAAGGATATCCCT
ATTAAGATGGTGAACGGAGGCATGGAGGGGATCAAGGAAACCTACGCATACTATATTGGAGCCGACATCAGCGCTGCAAATATC
CAGGGCATTGCCCACGATTCCAGGTATAAATTCCGCGGACTGGGCATTCAGTCTCTGGACGTGCTGGAGAAGTGTCAGATCGAT
GTGCTGGGACATGTCAGCGTGGTCCGATCCGAAAAGCGGATGGGCTTTAGCTAAGAATTC

#21

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAAAAGG
AACTACATTCTGGGGCTGGACATCGGGATTACAAGCGTGGGGTATGGGATTATTGACTATGAAACAAGGGACGTGATCGACGCA
GGCGTCAGACTGTTCAAGGAGGCCAACGTGGAAAACAATGAGGGACGGAGAAGCAAGAGGGGAGCCAGGCGCCTGAAACGACGG
AGAAGGCACAGAATCCAGAGGGTGAAGAAACTGCTGTTCGATTACAACCTGCTGACCGACCATTCTGAGCTGAGTGGAATTAAT
CCTTATGAAGCCAGGGTGAAAGGCCTGAGTCAGAAGCTGTCAGAGGAAGAGTTTTCCGCAGCTCTGCTGCACCTGGCTAAGCGC
CGAGGAGTGCATAACGTCAATGAGGTGGAAGAGGACACCGGCAACGAGCTGTCTACAAAGGAACAGATCTCACGCAATAGCAAA
GCTCTGGAAGAGAAGTATGTCGCAGAGCTGCAGCTGGAACGGCTGAAGAAAGATGGCGAGGTGAGAGGGTCAATTAATAGGTTC
AAGACAAGCGACTACGTCAAAGAAGCCAAGCAGCTGCTGAAAGTGCAGAAGGCTTACCACCAGCTGGATCAGAGCT TCATCGAT
ACTTATATCGACCTGCTGGAGACTCGGAGAACCTACTATGAGGGACCAGGAGAAGGGAGCCCCTTCGGATGGAAAGACATCAAG
GAATGGTACGAGATGCTGATGGGACATTGCACCTATTTTCCAGAAGAGCTGAGAAGCGTCAAGTACGCTTATAACGCAGATCTG
TACAACGCCCTGAATGACCTGAACAACCTGGTCATCACCAGGGATGAAAACGAGAAACTGGAATACTATGAGAAGTTCCAGATC
ATCGAAAACGTGTTTAAGCAGAAGAAAAAGCCTACACTGAAACAGATTGCTAAGGAGATCCTGGTCAACGAAGAGGACATCAAG
GGCTACCGGGTGACAAGCACTGGAAAACCAGAGTTCACCAATCTGAAAGTGTATCACGATATTAAGGACATCACAGCACGGAAA
GAAATCATTGAGAACGCCGAACTGCTGGATCAGATTGCTAAGATCCTGACTATCTACCAGAGCTCCGAGGACATCCAGGAAGAG



42/119

FIG. 9M

CTGACTAACCTGAACAGCGAGCTGACCCAGGAAGAGATCGAACAGATTAGTAATCTGAAGGGGTACACCGGAACACACAACCTG
TCCCTGAAAGCTATCAATCTGATTCTGGATGAGCTGTGGCATACAAACGACAATCAGATTGCAATCTTTAACCGGCTGAAGCTG
GTCCCAAAAAAGGTGGACCTGAGTCAGCAGAAAGAGATCCCAACCACACTGGTGGACGATTTCATTCTGTCACCCGTGGTCAAG
CGGAGCTTCATCCAGAGCATCAAAGTGATCAACGCCATCATCAAGAAGTACGGCCTGCCCAATGATATCATTATCGAGCTGGCT
AGGGAGAAGAACAGCAAGGACGCACAGAAGATGATCAATGAGATGCAGAAACGAAACCGGCAGACCAATGAACGCATTGAAGAG
ATTATCCGAACTACCGGGAAAGAGAACGCAAAGTACCTGATTGAAAAAATCAAGCTGCACGATATGCAGGAGGGAAAGTGTCTG
TATTCTCTGGAGGCCATCCCCCTGGAGGACCTGCTGAACAATCCATTCAACTACGAGGTCGATCATATTATCCCCAGAAGCGTG
TCCTTCGACAATTCCTTTAACAACAAGGTGCTGGTCAAGCAGGAAGAGAACTCTAAAAAGGGCAATAGGACTCCTTTCCAGTAC
CTGTCTAGTTCAGATTCCAAGATCTCTTACGAAACCTTTAAAAAGCACATTCTGAATCTGGCCAAAGGAAAGGGCCGCATCAGC
AAGACCAAAAAGGAGTACCTGCTGGAAGAGCGGGACATCAACAGATTCTCCGTCCAGAAGGATTTTATTAACCGGAATCTGGTG
GACACAAGATACGCTACTCGCGGCCTGATGAATCTGCTGCGATCCTATT TCCGGGTGAACAATCTGGATGTGAAAGTCAAGTCC
ATCAACGGCGGGTTCACATCTTTTCTGAGGCGCAAATGGAAGTTTAAAAAGGAGCGCAACAAAGGGTACAAGCACCATGCCGAA
GATGCTCTGATTATCGCAAATGCCGACTTCATCTTTAAGGAGTGGAAAAAGCTGGACAAAGCCAAGAAAGTGATGGAGAACCAG
ATGTTCGAAGAGAAGCAGGCCGAATCTATGCCCGAAATCGAGACAGAACAGGAGTACAAGGAGATTTTCATCACTCCTCACCAG
ATCAAGCATATCAAGGATTTCAAGGACTACAAGTACTCTCACCGGGTGGATAAAAAGCCCAACAGAGAGCTGATCAATGACACC
CTGTATAGTACAAGAAAAGACGATAAGGGGAATACCCTGATTGTGAACAATCTGAACGGACTGTACGACAAAGATAATGACAAG
CTGAAAAAGCTGATCAACAAAAGTCCCGAGAAGCTGCTGATGTACCACCATGATCCTCAGACATATCAGAAACTGAAGCTGATT
ATGGAGCAGTACGGCGACGAGAAGAACCCACTGTATAAGTACTATGAAGAGACTGGGAACTACCTGACCAAGTATAGCAAAAAG
GATAATGGCCCCGTGATCAAGAAGATCAAGTACTATGGGAACAAGCTGAATGCCCATCTGGACATCACAGACGATTACCCTAAC
AGTCGCAACAAGGTGGTCAAGCTGTCACTGAAGCCATACAGATTCGATGTCTATCTGGACAACGGCGTGTATAAATTTGTGACT
GTCAAGAATCTGGATGTCATCAAAAAGGAGAACTACTATGAAGTGAATAGCAAGTGCTACGAAGAGGCTAAAAAGCTGAAAAAG
ATTAGCAACCAGGCAGAGTTCATCGCCTCCTTTTACAACAACGACCTGATTAAGATCAATGGCGAACTGTATAGGGTCATCGGG
GTGAACAATGATCTGCTGAACCGCATTGAAGTGAATATGATTGACATCACTTACCGAGAGTATCTGGAAAACATGAATGATAAG
CGCCCCCCTCGAATTATCAAAACAATTGCCTCTAAGACTCAGAGTATCAAAAAGTACTCAACCGACATT CTGGGAAACCTGTAT
GAGGTGAAGAGCAAAAAGCACCCTCAGATTATCAAAAAGGGCTAAGAATTC

#22

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAAAAGG
AACTACATTCTGGGGCTGGACATCGGGATTACAAGCGTGGGGTATGGGATTATTGACTATGAAACAAGGGACGTGATCGACGCA
GGCGTCAGACTGTTCAAGGAGGCCAACGTGGAAAACAATGAGGGACGGAGAAGCAAGAGGGGAGCCAGGCGCCTGAAACGACGG
AGAAGGCACAGAATCCAGAGGGTGAAGAAACTGCTGTTCGATTACAACCTGCTGACCGACCATTCTGAGCTGAGTGGAATTAAT
CCTTATGAAGCCAGGGTGAAAGGCCTGAGTCAGAAGCTGTCAGAGGAAGAGTTTTCCGCAGCTCTGCTGCACCTGGCTAAGCGC
CGAGGAGTGCATAACGTCAATGAGGTGGAAGAGGACACCGGCAACGAGCTGTCTACAAAGGAACAGATCTCACGCAATAGCAAA
GCTCTGGAAGAGAAGTATGTCGCAGAGCTGCAGCTGGAACGGCTGAAGAAAGATGGCGAGGTGAGAGGGTCAATTAATAGGTTC
AAGACAAGCGACTACGTCAAAGAAGCCAAGCAGCTGCTGAAAGTGCAGAAGGCTTACCACCAGCTGGATCAGAGCTTCATCGAT
ACTTATATCGACCTGCTGGAGACTCGGAGAACCTACTATGAGGGACCAGGAGAAGGGAGCCCCTTCGGATGGAAAGACATCAAG
GAATGGTACGAGATGCTGATGGGACATTGCACCTATTTTCCAGAAGAGCTGAGAAGCGTCAAGTACGCTTATAACGCAGATCTG
TACAACGCCCTGAATGACCTGAACAACCTGGTCATCACCAGGGATGAAAACGAGAAACTGGAATACTATGAGAAGTTCCAGATC
ATCGAAAACGTGTTTAAGCAGAAGAAAAAGCCTACACTGAAACAGATTGCTAAGGAGATCCTGGTCAACGAAGAGGACATCAAG
GGCTACCGGGTGACAAGCACTGGAAAACCAGAGTTCACCAATCTGAAAGTGTATCACGATATTAAGGACATCACAGCACGGAAA
GAAATCATTGAGAACGCCGAACTGCTGGATCAGATTGCTAAGATCCTGACTATCTACCAGAGCTCCGAGGACATCCAGGAAGAG
CTGACTAACCTGAACAGCGAGCTGACCCAGGAAGAGATCGAACAGATTAGTAATCTGAAGGGGTACACCGGAACACACAACCTG
TCCCTGAAAGCTATCAATCTGATTCTGGATGAGCTGTGGCATACAAACGACAATCAGATTGCAATCTTTAACCGGCTGAAGCTG
GTCCCAAAAAAGGTGGACCTGAGTCAGCAGAAAGAGATCCCAACCACACTGGTGGACGATTTCATTCTGTCACCCGTGGTCAAG
CGGAGCTTCATCCAGAGCATCAAAGTGATCAACGCCATCATCAAGAAGTACGGCCTGCCCAATGATATCATTATCGAGCTGGCT
AGGGAGAAGAACAGCAAGGACGCACAGAAGATGATCAATGAGATGCAGAAACGAAACCGGCAGACCAATGAACGCATTGAAGAG
ATTATCCGAACTACCGGGAAAGAGAACGCAAAGTACCTGATTGAAAAAATCAAGCTGCACGATATGCAGGAGGGAAAGTGTCTG
TATTCTCTGGAGGCCATCCCCCTGGAGGACCTGCTGAACAATCCATTCAACTACGAGGTCGATCATATTATCCCCAGAAGCGTG
TCCTTCGACAATTCCTTTAACAACAAGGTGCTGGTCAAGCAGGAAGAGAACTCTAAAAAGGGCAATAGGACTCCTTTCCAGTAC
CTGTCTAGTTCAGATTCCAAGATCTCTTACGAAACCTTTAAAAAGCACATTCTGAATCTGGCCAAAGGAAAGGGCCGCATCAGC
AAGACCAAAAAGGAGTACCTGCTGGAAGAGCGGGACATCAACAGATTCTCCGTCCAGAAGGATTTTATTAACCGGAATCTGGTG
GACACAAGATACGCTACTCGCGGCCTGATGAATCTGCTGCGATCCTATTTCCGGGTGAACAATCTGGATGTGAAAGTCAAGTCC
ATCAACGGCGGGTTCACATCTTTTCTGAGGCGCAAATGGAAGT TTAAAAAGGAGCGCAACAAAGGGTACAAGCACCATGCCGAA
GATGCTCTGATTATCGCAAATGCCGACTTCATCTTTAAGGAGTGGAAAAAGCTGGACAAAGCCAAGAAAGTGATGGAGAACCAG
ATGTTCGAAGAGAAGCAGGCCGAATCTATGCCCGAAATCGAGACAGAACAGGAGTACAAGGAGATTTTCATCACTCCTCACCAG
ATCAAGCATATCAAGGATTTCAAGGACTACAAGTACT CTCACCGGGTGGATAAAAAGCCCAACAGAGAGCTGATCAATGACACC
CTGTATAGTACAAGAAAAGACGATAAGGGGAATACCCTGATTGTGAACAATCTGAACGGACTGTACGACAAAGATAATGACAAG
CTGAAAAAGCTGATCAACAAAAGTCCCGAGAAGCTGCTGATGTACCACCATGATCCTCAGACATATCAGAAACTGAAGCTGATT
ATGGAGCAGTACGGCGACGAGAAGAACCCACTGTATAAGTACTATGAAGAGACTGGGAACTACCTGACCAAGTATAGCAAAAAG
GATAATGGCCCCGTGATCAAGAAGATCAAGTACTATGGGAACAAGCTGAATGCCCATCTGGACATCACAGACGATTACCCTAAC
AGTCGCAACAAGGTGGTCAAGCTGTCACTGAAGCCATACAGATTCGATGTCTATCTGGACAACGGCGTGTATAAATTTGTGACT
GTCAAGAATCTGGATGTCATCAAAAAGGAGAACTACTATGAAGTGAATAGCAAGTGCTACGAAGAGGCTAAAAAGCTGAAAAAG
ATTAGCAACCAGGCAGAGTTCATCGCCTCCTTTTACAACAACGACCTGATTAAGATCAATGGCGAACTGTATAGGGTCATCGGG
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GTGAACAATGATCTGCTGAACCGCATTGAAGTGAATATGATTGACATCACTTACCGAGAGTATCTGGAAAACATGAATGATAAG
CGCCCCCCTCGAATTATCAAAACAATTGCCTCTAAGACTCAGAGTATCAAAAAGTACTCAACCGACATTCTGGGAAACCTGTAT
GAGGTGAAGAGCAAAAAGCACCCTCAGATTATCAAAAAGGGCTAAGAATTC

#23
ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAACAAT
AGCATCAAATCTAAACCTGAAGTGACCATCGGGCTGGACCTGGGAGTGGGAAGCGTGGGGTGGGCAATCGTGGATAACGAAACA
AACATCATTCACCATCTGGGCTCCAGGCTGTTTTCTCAGGCCAAGACTGCTGAGGATCGGAGATCTTTCCGCGGGGTGAGGCGC
CTGATCCGACGGAGAAAATACAAGCTGAAACGATTCGTCAATCTGATTTGGAAGTACAACAGCTATTTCGGCTTCAAGAACAAA
GAGGACATCCTGAACAATTATCAGGAGCAGCAGAAGCTGCACAATACCGTGCTGAACCTGAAATCAGAGGCACTGAATGCCAAG
ATCGATCCTAAAGCACTGAGCTGGATTCTGCACGACTACCTGAAGAACAGAGGCCATTTTTATGAGGACAATAGGGATTTCAAC
GTGTACCCAACAAAGGAGCTGGCCAAGTACTTCGATAAGTACGGGTACTACAAGGGAAT CATTGACAGCAAGGAGGACAATGAT
AACAAACTGGAGGAAGAGCTGACAAAGTACAAATTCTCCAATAAGCACTGGCTGGAAGAGGTGAAGAAAGTCCTGTCTAACCAG
ACTGGCCTGCCAGAAAAGTTTAAAGAAGAGTATGAGTCACTGTTCAGCTACGTGAGAAATTATTCAGAGGGCCCAGGGAGCATC
AACTCTGTCAGTCCCTACGGGATCTACCATCTGGACGAAAAAGAGGGAAAGGTGGTCCAGAAGTACAACAACATCTGGGATAAG
ACAATCGGAAAGTGCAACATCTTCCCTGACGAGTATAGAGCTCCCAAGAACAGTCCTATCGCAATGATTTTCAATGAAATCAAC
GAGCTGTCCACAATCAGGTCATACAGCATCTACCTGACTGGCTGGTTCATTAATCAGGAGTTCAAGAAAGCCTACCTGAACAAG
CTGCTGGATCTGCTGATCAAAACCAACGGAGAGAAGCCAATTGACGCAAGGCAGT TCAAGAAACTGCGCGAAGAGACAATCGCC
GAAAGCATTGGCAAAGAGACACT GAAGGATGTGGAGAATGAAGAGAAACTGGAAAAGGAGGACCACAAGT GGAAACTGAAGGGA
CTGAAGCTGAATACCAACGGCAAAATCCAGTACAACGATCTGAGCTCCCTGGCTAAGTTTGTGCACAAACTGAAGCAGCATCTG
AAACTGGATTTCCTGCTGGAGGACCAGTATGCAACACTGGACAAGATCAATTTCCTGCAGTCCCTGTTTGTGTACCTGGGCAAG
CACCTGAGATATTCCAATAGGGTCGATTCTGCCAACCTGAAGGAATTTTCCGACTCTAACAAACTGTTCGAGCGCATCCTGCAG
AAACAGAAGGATGGGCTGTTCAAGCTGTTTGAACAGACTGACAAAGACGATGAGAAGATCCTGGCCCAGACACATAGTCTGTCA
ACTAAGGCCATGCTGCTGGCTATTACCCGGATGACAAATCTGGACAACGATGAGGACAACCAGAAAAACAATGACAAGGGCTGG
AATTTTGAGGCCATCAAAAACTTCGATCAGAAGTTTATCGACATCACCAAGAAAAACAACAACCTGAGCCTGAAACAGAATAAG
CGCTACCTGGACGATCGATTCATCAACGATGCTATTCTGTCCCCTGGGGTGAAGCGAATCCTGCGGGAGGCAACCAAGGTCTTT
AATGCCATTCTGAAACAGTTCTCTGAAGAGTACGACGTGACAAAGGTGGTCATCGAACTGGCTCGCGAGCTGAGCGAAGAGAAG
GAACTGGAGAACACAAAGAACTACAAGAAACTGATCAAGAAAAACGGCGACAAGATTAGTGAGGGCCTGAAAGCACTGGGGATC
TCAGAAGATGAGATCAAAGACATTCTGAAGAGTCCCACTAAATCATACAAGTTTCTGCTGTGGCTGCAGCAGGACCACATCGAT
CCTTATAGCCTGAAGGAGATCGCCTTCGACGATATTTTTACCAAAACAGAAAAGTTCGAGATCGACCATATCATTCCCTACAGC
ATTTCCTTCGACGATTCTAGTTCAAACAAGCTGCTGGTGCTGGCTGAAAGTAATCAGGCAAAGTCAAACCAGACTCCTTATGAG
TTCATCAGCTCCGGAAACGCAGGCATTAAGTGGGAAGATTACGAGGCCTATTGCCGCAAGTTCAAGGATGGGGACTCTAGTCTG
CTGGACAGCACCCAGCGGTCCAAGAAATTCGCCAAAATGATGAAAACCGATACCTCAAGCAAGTACGACATCGGATTTCTGGCT
CGAAATCTGAACGATACTCGGTACGCAACCATTGTGTTCCGGGACGCCCTGGAGGACTATGCTAATAACCACCTGGTCGAGGAC
AAACCCATGTTTAAGGTGGTCTGTATCAATGGGTCCGTGACCTCTTTCCTGCGGAAGAACTTTGACGATTCCTCTTACGCCAAG
AAAGATAGAGACAAGAATATCCACCATGCTGTGGATGCAAGTATCATCTCAATTTTCAGCAACGAGACAAAGACTCTGTTCAAC
CAGCTGACTCAGTTTGCTGACTATAAACTGTTCAAGAACACCGATGGCAGCTGGAAGAAAATCGACCCTAAGACAGGGGTGGTC
ACTGAAGTGACCGACGAGAATTGGAAGCAGATTAGGGTGCGCAACCAGGTGAGCGAAATCGCCAAAGTCATTGAGAAGTACATC
CAGGATAGCAACATCGAAAGAAAGGCTAGGTATTCCCGCAAAATCGAGAATAAGACTAACATTTCCCTGTTTAATGACACCGTG
TACTCTGCCAAGAAAGTCGGCTATGAGGATCAGATCAAAAGAAAGAACCTGAAAACCCTGGACATTCACGAATCTGCTAAAGAG
AATAAGAACAGTAAAGTGAAGCGGCAGTTTGTCTACAGAAAGCTGGTGAATGTCAGCCTGCTGAATAACGATAAGCTGGCAGAC
CTGTTCGCCGAAAAAGAGGATATCCTGATGTATAGGGCCAATCCATGGGTCATCAACCTGGCTGAGCAGATTT TCAATGAATAC
ACTGAGAACAAGAAAATCAAGTCCCAGAACGTGTTTGAAAAATATATGCTGGACCTGACCAAAGAGTTCCCCGAGAAGTTCAGC
GAGTTTCTGGTGAAGTCCATGCTGAGAAACAAGACCGCCATCATCTACGACGATAAGAAAAACATTGTCCATCGAATCAAACGG
CTGAAGATGCTGAGTTCAGAACTGAAAGAGAATAAGCTGTCTAACGTGATCATTAGGTCTAAGAATCAGAGTGGGACCAAACTG
TCATACCAGGATACAATCAACAGCCTGGCCCTGATGATTATGCGCAGCATCGACCCTACTGCTAAGAAACAGTATATTCGAGTG
CCACTGAATACCCTGAACCTGCACCTGGGAGATCATGACTTTGATCTGCACAATATGGATGCTTACCTGAAGAAACCAAAATTC
GTGAAGTATCTGAAAGCAAACGAAATCGGCGACGAGTACAAGCCCTGGAGGGTCCTGACATCTGGCACTCTGCTGATCCATAAG
AAGGATAAGAAACTGATGTACATCAGCTCCTTCCAGAATCTGAACGACGTGATCGAAATTAAGAATCTGATCGAAACCGAGTAT
AAAGAGAACGACGATTCTGATAGTAAGAAAAAGAAAAAGGCAAACCGCTTTCTGATGACCCTGAGCACAATCCTGAATGACTAC
ATTCTGCTGGACGCCAAGGATAACTTCGACATCCTGGGGCTGTCTAAAAATCGGATCGATGAGATTCTGAACAGTAAGCTGGGA
CTGGACAAGATTGTGAAATAAGAATTC

#24

ACCGGTGCCACCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAGGATT
CTGGGGTTTGACATTGGCATTAACAGCATCGGGTGGGCTTTTGTGGAGAACGACGAACTGAAGGACTGCGGAGTGCGGATCTTC
ACAAAGGCCGAGAACCCAAAAAATAAGGAAAGCCTGGCACTGCCCCGGAGAAATGCACGCAGCTCCAGGCGCCGACTGAAACGG
AGAAAGGCCCGGCTGATCGCTATTAAGAGAATCCTGGCCAAAGAGCTGAAGCTGAACTACAAGGACTATGTCGCAGCTGATGGA
GAGCTGCCAAAGGCCTACGAAGGATCCCTGGCATCTGTGTACGAGCTGCGGTATAAGGCCCTGACACAGAACCTGGAAACTAAA
GATCTGGCCAGAGTGATCCTGCACATTGCTAAGCATAGGGGGTACATGAACAAGAACGAGAAGAAATCAAACGACGCTAAGAAA
GGAAAGATCCTGAGCGCTCTGAAAAACAATGCACTGAAGCTGGAGAACTACCAGAGCGTGGGCGAATACTTCTACAAGGAGTTC
TTTCAGAAATACAAGAAAAACACAAAGAACTTCATCAAGATCCGCAACACTAAGGATAATTACAACAATTGCGTGCTGTCTAGT
GACCTGGAAAAAGAGCTGAAGCTGATCCTGGAAAAACAGAAGGAGTTCGGCTACAACTACTCTGAAGATTTCATCAACGAGATT
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CTGAAGGTCGCCTTCTTTCAGCGGCCCCTGAAGGACTTCAGTCACCTGGTGGGGGCCTGCACTTTCTTTGAGGAAGAGAAAAGG
GCCTGTAAGAACAGCTACTCTGCCTGGGAGTTTGTGGCTCTGACCAAGATCATTAACGAGATCAAGAGCCTGGAGAAGATCAGC
GGCGAAATTGTGCCAACCCAGACAATCAACGAGGTCCTGAATCTGATCCTGGACAAGGGGTCTATCACCTACAAGAAATTCAGA
AGTTGTATCAATCTGCATGAGAGTATCAGCTTCAAGAGCCTGAAGTATGATAAAGAAAACGCCGAGAATGCTAAACTGATCGAC
TTCCGCAAGCTGGTGGAGT TTAAGAAAGCCCTGGGAGTCCACAGCCTGTCCCGGCAGGAACTGGATCAGATCTCCACTCATATC
ACCCTGATTAAGGACAACGTGAAGCTGAAAACCGTCCTGGAGAAATACAACCTGAGTAATGAACAGATCAACAATCTGCTGGAA
ATTGAGTTCAACGATTATATCAACCTGAGCTTCAAGGCCCTGGGAATGATTCTGCCACTGATGCGCGAGGGCAAACGATACGAC
GAGGCCTGCGAGATCGCCAATCTGAAACCTAAGACCGTGGACGAGAAGAAAGATTTCCTGCCAGCATTTTGTGATTCCATTTTC
GCCCACGAGCTGTCTAACCCCGTGGTCAATAGGGCTATCAGCGAATACCGCAAGGTGCTGAACGCACTGCTGAAGAAATATGGA
AAGGTCCACAAAATTCATCTGGAGCTGGCTCGCGACGTGGGCCTGTCCAAGAAAGCACGAGAGAAGATCGAAAAAGAGCAGAAG
GAAAACCAGGCCGTGAATGCATGGGCCCTGAAGGAATGCGAGAATATTGGCCTGAAGGCCAGCGCAAAGAACATCCTGAAACTG
AAGCTGTGGAAAGAACAGAAGGAGATCTGTATCTACTCCGGAAATAAGATCTCTATTGAGCACCTGAAAGATGAAAAGGCCCTG
GAGGTGGACCATATCTACCCCTATTCTAGGAGTTTCGACGATTCTTTTATCAACAAAGTGCTGGTGTTCACCAAGGAAAATCAG
GAGAAACTGAACAAGACACCTTTCGAGGCCTTTGGCAAGAATATTGAAAAATGGAGCAAGATCCAGACCCTGGCTCAGAACCTG
CCATACAAGAAAAAGAATAAGATTCTGGACGAGAACTTCAAAGATAAGCAGCAGGAGGACTTTATCTCTCGAAATCTGAACGAC
ACCCGGTATATCGCTACACTGATTGCAAAATACACAAAGGAGTATCTGAACTTCCTGCTGCTGAGCGAAAATGAGAACGCCAAT
CTGAAGAGTGGCGAAAAAGGGTCAAAGATCCACGTGCAGACTATTAGCGGGATGCTGACCTCCGTCCTGAGGCACACATGGGGG
TTTGACAAAAAGGATCGCAACAATCATCTGCACCATGCACTGGATGCCATCATTGTGGCCTACAGTACAAATTCAATCATTAAG
GCTTTCAGCGATTTCCGGAAAAACCAGGAGCTGCTGAAGGCCAGATTCTACGCTAAAGAACTGACTTCCGATAACTATAAACAT
CAGGTCAAGTTCTTTGAGCCTTTCAAGAGTTTTAGAGAAAAAATCCTGTCAAAGATCGACGAGATTTTCGTGTCCAAACCACCT
CGAAAGCGAGCTAGGCGCGCACTGCACAAGGATACCTTTCATTCTGAGAACAAGATCATTGACAAGTGCAGCTACAACTCCAAG
GAAGGCCTGCAGATTGCCCTGAGCTGTGGAAGAGTGAGGAAAATCGGCACTAAGTATGTCGAGAATGATACCATCGTGAGGGTC
GACATTTTCAAAAAGCAGAACAAGTTTTACGCTATCCCAATCTACGCAATGGATTTTGCCCTGGGGATCCTGCCCAATAAGATC
GTGATTACTGGAAAAGATAAGAACAATAACCCCAAACAGTGGCAGACCATTGACGAATCATACGAGTTCTGCTTTAGCCTGTAT
AAGAATGACCTGATCCTGCTGCAGAAAAAGAACATGCAGGAACCTGAGTTCGCCTACTATAACGATTTTTCAATCAGCACATCA
AGCATTTGTGTGGAGAAACACGACAACAAGTTCGAAAATCTGACTAGCAACCAGAAGCTGCTGTTTTCCAATGCAAAAGAGGGC
TCTGTGAAGGTCGAAAGTCTGGGGATCCAGAACCTGAAAGTGTTCGAGAAGTACATCATTACCCCCCTGGGAGATAAAATTAAG
GCTGACTTTCAGCCTCGAGAAAACATCAGCCTGAAAACCAGTAAAAAGTATGGCCTGAGGTAAGAATTC
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FIOJIONNIATAS A TSLAIANAIOSTAAIOIAAAOIO TATTINIDLAMS INTL TATIANON TS LA TAADIAIANNTANT
AWANSATISHAd TAQIDITALIANLNY LIANANS ATIANTTINNMIATIATIDE TIANM ANSONIOHY LS TdDAAAdI
AIAJISTAINOAASADAAALALTASAANAVNA T AA TAATHAOHAIAONAANNOId TTLHN IO FAINN L IAT 1A 1dT1 N
ATTADTSAAITIINYAATIMANANNIIATADAAVLASOVINAANINANATANLOAN TIAITTIINLAHITAONAAY
ASTATALITIAATINMAANVINOTATAANAJANTTINIAIAAIANDASISISAIT TIINSA Y TAADAAD INDALIADAN
FIAVSOVINTTINT TAASIAI INA TANANISHVISUNI TIHIATANONISTSASINOFIO TS T1LLA U LA IONVSOT1ADA
ITIHOYLATNNHTVIAI TIIAONTI S TH I Y THALLIIAN A ATIASAAAATI TdAMAIANS AT TH TISAN T A LdATNOIA
dSJIFOTTARON YT TN ANDIOTHIANVIN VSTA TIIOM INANAINAINDI INAOSALA VM DASNLOATTOTAATNLN
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OVVVVOVVOVDILODODLOLIOLLOLVVVODVVOILDIDOVIODOVILVOIVLLDOVLLYDVVIOVDILVVVVODDDLDODVY
JDDODVIVVILLIVODVOILODVVIVODLYLLLIIDVIOLLOVVVVVVILOLODLYOVIDLVOLILYVOVVIVOVD
VOVDODLOLVVIODIIVLLVILVIOVODLLYIVVVOIDDDDOVIDVDOLOIVOHIILVODIDVILVODDVVVOLILLLD
LYDVVVOLOLLOVVYVDOODODILODDLOVIOVLILOVILLLYVDDIOVILYOVVVYVOLYDVIOVYDOVDVYIOVOLIODVIIVY
ODVALIVLLVVLOODODDLLYOLOVODVVVOILIDLYVOVOOVVIVOLVVIODIVIOLVIOIVILVDOLOVVLLYVIOLVLY
DVVDILVDLVIOVVDVIOLLVIDVVVOOVVOVOILVVVOOVODDDLLLLLYVOVIOVVVVVILLOVODILOLVYLIODVD
VVOLIDDVIOVOVVILLOVOOVVIVOILLIDDLILOLIOLYOIVOLLYVOVIILVLVOVYVIVOOVIDLYDOVIDLD
OVLOVODILOOLOLVVOVVVDOLOVOLOVVVIOILVVVOVVVVDLLLOLODVODVODLLOLOOVVOVIVVVOLOLD
LYOV.LOODLOOVVVVVVODVOVOLODVVOLOLVVOVVOLOOVOLVVDIODILODLVILVILVVVILOVIOVLOILODIOL
JOLLVODVVOIIOHLOOLOLVOVVDOODDOLVDLIOLVLVOVLIOLVVVIOVVILOVOLVODDVIOVLLVOLLLYVVVOOVVD
DVOVVDVDLLLOVOLLVOLVVVDDVDOLVYLVVODLYIODVLOLVIDOLVYVODVOODOVIDDLIODOVVYVVOVIOLOOLY
DDIOLDOVVYVILVODOVVVVODOVIIVIDDIDDVILOVOLOLIODODDODILOLVIDOVIODOIDLVIOILLLODVIOLLLLY
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VVVDOLOOLVOVVVVVDLOVYDILODVOLVODLDDVIOVIDIDILVOLDDDDDVVIVDDOVVLVVVVVDVIOLLYY
DO0DLOODLOODVIVIOVVOVVILOLOVODOVOILVOLVOILVIOVOLODLOVVODILODOVOOVOHOVVOLILIDOVOLLY
VVVLVODLODLOOVVIODODLODDLVVVIVIOLLOVODVOIIILVVVOVOVVVVVOVDILVYVDDLOVIOVVDVVOV
VOVVOVVVVVOLOVVYVDODDIDLV.LVIDIDVIOVLODVIDDILDOVVDDVVOVOIVDIOVVLLLOLYDDILVVLVLD
VDLVDDVVIIVIDLOVLILVVVOLILLVILVOVOVOVOLIDILODDIDLIDVVILOVOVVIVIVVVOVDLVIOVODVY
DLOVVVIODILLIDVILVOVLVVODVOIIVVVOOLIDLVIOVOILODIDLILVIVVODLLVOLVLIOLVVIODDVVDLY
OVOOVOLLLOIODVLOLOOVVVVOLIODILOVVVVVDOVDDIIDVVVVYVDLDDLVIVDIVODVYVDIOVIOVYVIDDOY
OVOLLLLLOVOLLLOLOVOLLVOVOOLOVVODOVOOVVIILOLODDDDLIDLLYVVLIDILDLOLYVDIDDDOVVIVVVYD
DOLDOLVILLLOVVIODLOLLOVVOVOIOLYDLODDDIDVOVIDIDOVYDVVOHVOHOVOVVVVVDDLIDYVDIVOVILD
LVOVOLLLOLOLVVOVVDLODVVVVVOLOVVVVVDIDLOVVIIDILVIDVIOIIVVVVVDLILLYVVOOVOLVL
DVOIOVODVVOVILVVVVDIILOLODDVDLOVIOLOLOOVYVOVOVVDOVODHVIDLIODIDLDLIDILIDLLYIVLYVDDL
ODLVIIOIOOVOLODVIOVVIDDIOVDOVIDLOLVOOODIOVOLLVOLDLLLLYIOVODVDIDIVOVVLLVOLVOVVIV
ODLIOODDDLIDVLIOLVOLODDIDLYIVODOVIVYVVVOOVDLOVOVOILVOLOLVYIDOVVOOVOLODVILLLLLVID
YOOOOLLOVOVVVLVLOVLDVODLVLVOILDLLYLOVODVVOVOLLVLLIODLOVIODVLVVVILLLYDOVVLOLOV
YOVODVODLOOVODLODDIIDLVVOIVVOHLIVOIILV.LLIDOLLLDOVODDOVOLLYOVVIOLOLVOVYDOVIODDIOLDL
LOLVVVOOVIOLOOILOLVOLLVVOVOVIDVVVVYVDDIOVODLOVODIDIODVILVVDOOVOVOVIDLOVOVODD
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VOLVOVVVVDLVIOVOVOLVOVOLVOVODVILVVDVDIOVDLLVYVODLVLOVVVDDDOVVVYVVOVODLODVILVVVVVD
DLODLLOVVYVOVOILVLVVODIILODOLODVOLVIOVVVYVVOVIOIOVODILIODVVOLODVIOLYIDDDOVOVVILLIOOL
LOVLVODIOVVDIOVYVOHVDOODDVODLLVOODIODLOLIODODOVILVOOLVVLLYOLVYOLODILIOODVOVVOVVVVVIOLVVY
VOVOOLODLOLLYDDIODIDLVVOVOLVLIODDOVVDOVIOVYVDIDILOVILIOVDODLODLLOIOLOVVIILILLVODVODL
ODLVIOVVVIDLLV.LVLIOLY.LOODILOVODLLYOLVOVIDOVVIDVOVLYVDODDDDVYOVVOVDDVOLLLDOVODOLVYD
LOVOLOLLOVLLOVVOVOVVIODIOOVIOLLOVLVDDDDOIOVIOVVVVVOLDOVODIDODDOVVVVVOLILOLILOV
IVIDLOVVVODLVVVVVOVYVDOVOOLVODVVODLVV.LLLOLDOVVOIODDOVVOVOILOLLVLIODOVIOVODIOVIVL
DIDLLVIOVVLVOIODIOVVODILOLLVOVVYVODIDLVVDOIIVODIIDIIOVIDOVODILVOLVLIDIVIVVIDOVOVDOVOLVY
DOVLVOVODLOVVVVDDDLOLVDILDVVDVODDIVVLLVOLODLODVOIVIOVVOILLDLODVVOIOVVYDILIDDVILVLD
VVVOVLVODIOOOLVVOVVVVVOLYVOOLOVIIOLVIOOIDLVVIOVIOVLLLIOVVVVVIOVVOVLOLDOVVODOIDLODLD
LLVOVVOLOLVLOODIVOVVVVIDLVOIOVIOVLLVODLVVIOLOVOVOOILOLOVYDLIDVILIOVVDLIOVOODVVVY
VOOVILLOVOIOVOLODLODODVIODVOHVVOLOLVY.LILODLODYVDIODLIDVIVLILYOVODVVILLOLVLVDIODIL
VVOODVVIOVVOLOVODDOVVOVVVDOLODILODVOVOVILODDLVIOLLODDLOVOLOVVODVOLVOOOVLLLOVOD
DOODVVVOILIVOLIDODIDVOIOVIOVVIDVVVVLOVIOLVYDLIDVVVVVOVVYDILODLODDVOLODOIOLLVOLLYD
DLVOVVVVVDVOILVIVOOVOLILOLIOILODVDLVVIOILOVVVVVIOODDLVVILVLVOVOVVILVVIOLDDLODLODL
DOVV.LVDIDLVODLLVOIDVDOVVLLVYVVVODVDOVIOIDOVILOLVIOVILVDVYDIOOVODDLOVVLOLLVYVOODIODIOLL
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VINATISHIALLATOSISLAVIIAAADADTIVIHLASNIUSOINASYLYSVIAA NI TAATY INAATHLONSASJA LYA YN
ANTASNTAHHAINIANAVIIAATI TTITANLINNNNANA TS TOOTA L THIONVNIAT N ASAJADIHNNIA TIADMNTS
AAIDVATATAAINDAOVIATVIANANONOINA JAIA AHATNO ATANIADMANASHIVAAALOAD L TONAAATINSINS
AANTAVLAISAVLONA AOOdINVY THAS AN AHNNA TAIASI TITOOSA TN AT TAN IS TTISAOMLNITD TV IAM ATI
ANAMAINIAITAANIAVIOVOHAAADNTAVAIVHHVANWNOUIAJIAA N NYITSANAVINAIA LINIATIN TIQIAH
ASIOYLIATOUOIADTANANV LITZINNTAHTASASI IO VINISAM A VIYTAJOOIIO TdAOAD N LONWINIA TAINAIS
AQAIASAJATHAATAHALYNS TTIVATAISOOSANDIONOS TA T TAIOOTOANNTINVAAITANATAAS I TANIIIN
AAMTONASAOMNIOAOOAALVATNIIATdIDAISLTTIA TALLSMIDANTVAS LLINVIAOHOIANSOAONAIAIINOAD
AAANLTIAWANIASHATTIAHSHOOAVHLTTAAS TIOMOSAN TN TONIOAS L TAd ADAN TAOA TIINAFALLIMOIIFT

IOVINDTIADIILANADASS TISYINNAADLOAIS TIA DHNNAINTIHNSN TATT TIMSHSA LYA N MATHIA VA TIIOIN |

NI ASAINMJALOTHIOLVN TANTATWAOA TISNId TAQANITASOIN LA MATIOLVSASYAAATAINMI AISANS YT
MDANSVLHANA TIDAAAIIIAON IS TANAINGALIAVHAIOONY TILAVAA INIOWAISVNALINTANTILANAVIEIA 1
ASAOdINIA TAAITISAOITAITAOAI T ISSALOAN LYAAON IS AASSAAI AN AOLALSAVAAAIAIAON TANYANA

AVVAISAVASAIONTIAOTLISTAINNYVYAIIISOTA L TId L INGIANAVALHSON VO I TIA VNAVHNA TADINAN 1D
TTAISIOATINANNIA YA VAANALNANAA TTIAIANLITAQIN TAINNINTA LI TIA AAHANNANNLINAI THAA T

HOYANATHATVINAITAdAANTAANTTIVAO THAILLAA XISTADTASTATS IS AN TIANNANAM VAOQ O AO A ANINOA T
dVTTEOTIO TEIANRNIN AT HAS LAAOHAIOVLIVOAITAADTVANAHA A TANIDAANIVADASOLOIATIS TTAI YO
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DIO1LODLOLVLLIOVOVIOVLVOIVOVOLOVODDVVILVIIOLODLODVDILVVIOVOVVIOVVIILVVDIVLVVVOLID
VDIODDVOVOHVVVIIDLOLOLOVIDIOVOVILVVILVLLLLOVDDVIOLDDDLVIOVVIODDDLIDVVVDVIILOVILIOVYD
LVOVVYILLOVIOOVVOLVOVODILOOVVILVOVVIDILIOLVOLOODDIDOVOIDODVIDIIILDILOVVOOLYVDVVYDVDDLD
VVVOVVOLLLLLOLLOLOVVODDIDLOLVVVDOVIDVVVIVIVVILLOVOVODODLIIDDVVVODLOVVVVOVODDL
OVVVOVDOHODLOVVLLLLYVVOLLLYOLLLDLODVODLODOVVIOIIV.LDDODDIIDVIVIODDDIVILV.LOLODLOID
DLVVDILIOOVLLODLVOOLVIIOLVIOIVOVIODIVOIVVOLVOVIVOVILLVOVVVIDDLVIOVOLLLYVVOVVODDD
LLOVODDVOLODLYVVVIIDDVVOLVVIIILYVODLOVVVIOOVLYVLIOODVLVVODOVOVVVOLILLLLYDODDDDLD
LVODLODDVILYOVIVOV.LOVOVODILODILODVIDDIDOVIDLVILLODOVYVDOVYVIVOOLYLIDOVIOVIOLLOVOVD
OVVVDLVYDIODVVOVODILOVVVLOVLVOLDLILYODLODDDIDDVVVIOVVYDLIODDVOVVODLLVLIVODILVVOVD
VOOVLLODDVOIDVIOLLYOLLOVODLODDDDLODVILYDIODODVVVIVOVILVYOLVVVVOVVILVILOOLIODLD
DVVOVVIOVODLLYOOVLVOIOVDDVVOLVOLLODVODDLODDLLLLYLVDLYDDLODVOIVILOVIDOVVIIVLIDLVYY
D00021LDLODIDIDI0DLVODILODVOIILVIILOVIDODOIDVIVILOLVILDLOVVIDDDVVOVIODVIOHLIDVILDLODDL
DIOVVVVVODVIDVIODLODVIDVDLVVIVVDIODVVIVVIIDIOLOLVYVDILILVOLVLVLYVVVIOVLOVDOVODILDDD
VVVVOLODVVLVVVVVDVVOLVOVVLVOOVODDLOLIODVIDVVVDOVVILVVVDVYIOVVVDVVIODDVYVDVIDVD
JVDDOVOIOIVLIODLLLOVODDIVILVYILVDVVVVDIIDOVOODODDLLLLVYDIDLLOVOLODVOODDDILODLIDVV.LLY
VOVLOVOOLIOLVIDOVVVOVVYDILILIDIIDDLIOLIDVIDVDILIDOVVIDDLLVLVODVILVOOVIDLVOVVLVVIODY
DVOOLODVIOVVVVIODVOVYVVOLVLLLLYVOVIDLLODDDVLOLODVOOVVIIVOIDLLVVVODLVOLLLVVDY
DLVDOOLOVODDODLIDLOVVILLVOLVOOVLVODDDOVILVILIODIVIIOVOLIDIDDVVOVOLOVOLIDDOVYDD
DODLIDDLIOIOVLLVVOILOVVVOVVYVDLIDVIOVVIOLVOVIDVVIILVYIVDILOVVDLIDLVIIODLOVOVVVDLID
VVOVOOLOOLOOLVVYVVOVVIOVODVOLLLLLYDDVOLVODLOVIOLLVIOLVYVVODVOLLYDVIIDDIDODHVVVDOD
OVOLLVLVOOOOILLOLVVVVILOVDLVIVDOVIOVIDOVVILOIDDVVVILVIDLLLVVVOVVILVOIOVDOVIOVD
VOODILLOLVLOVOLIDVVVVOVODLVOLVVOLVILLIOVVOVODDVIOVILVVIOVIOVVOILIDLVLLYVVVODLID
LLOVVIOOLLVOOOVILODDVVVVLVLVVVOVVLLLOLVOVODVODLOLODIDLLOLODVV.LLYDOVOIIIDLVOLVY
DOOVLOVVIOIIVYVVVVVIDIVHLOVOVIDLODDVILYDOVIVIVIIDLVVOILIOVVDIVVILIDLOVVDDOLVOVD
OVOLVLOLODLOLOLOVYVVVVIOODLODIOLYOOVOLVVILYVOLODVIOOLLOLOVVIVVIOVOLVIDIDDVLLY
LLLOVOLOVIODVIOLVVVLOVVDILVODLODLODOVODVOILLLYVODLLOODVVILYVIOLVVOIVVIOVVVVID
ODVDODLVODLVOODLLLOVVLIOVIIOVIOV.LVYIOVOIVVILODLIDDDDDDDLOLVIOV.LVIILLYIDDDLLOVIDL
VOLOLOLOLIODLOOVVVVOLLYVOLVOVOLYOVIOVILYOVDIODIVILVIVVVOVIOVILVVVDIDLIDLVIOIVY
VOVIODDHVOIVIOLODVVLLYOVIDLVIOIILVIOVILODLVVIVDOVIVIOOVIOVVIOLIDLODVVOLIDLIDIVLYD
LVVVVOVODDOVDLLLOVLOLOVVODIOLOVODOVIODIDLLVILVVVVDOVYDILODVODVVILYVOLIDLOIDVLYLOV
JVVVOVVVIOODDILLYOLODVLOVOOVDLLLOLODOLOLOLOVIDIDLLDDOVOVILYDIVVIDDLOVVODIOVDIOV
LOVODVVOILILOVVVVDVVOILODVOLOLLLOLVVVVOVVIOLLOVIOVIOVOOVIDOVIOLLYDLODOVVLVIOLOLL
VOVODDVVDIODVOVVVOLIDVOLVYVVOVILLOVVIOVODVLLIDDODDLOVVVIDVOLVILODDLVVILVVVDVVD
DOHVVDHIDODLVIVODOVODILOLOVDLODDVOLILVILDLVVVVIOVVOIDODVVVDLLVILLOVOVIOLOVOVVODLD
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ONTLAANATANILTTIVOINIAINDSIWTVAINSAVAIAS THANMASTIANSIAN TVILAIALIADTAVNVAONSIANNINS
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VAMNHHIVIAATYIAANAAALNTIAY THAILIAQAAIINATVSLdAAISSAL NI AATISTOSAATIVIIAIAATVIN AL
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LODLOVVVOVIOLLOVOOVHOVV.LOLIDDIDIIDOVVILVVVVIDDDILODVVVVVOVV.LIDDVIDLDDLODVIOVOD
OVODDVLIVVIVVILOLVLOLILYDOVLIDDDLOVIODLODVOOVVIDDVVVDOVVYVDVIVDLLVLVOLVVVVOOL
VOLOVVDVVVDLODLODVVYODLOLYDOIOVDODOOVOLVOLVVIOVILOVVIOVVILVOLVYIDLVVDODVDILIOODOVIOVYD
DOOVOHDOHVOILDLLVVODLVYDLOODVOLOVVODIVVLLLOLIDVODVV.LLVIOVOLODLIDLVODDOVIOVVOLVY
DOVOLVODLIODVVVODDLVYDLIODIDOVOLLLOVVDIDOVIOVOVIDLVOILVIOVOVILOLOVVVIOLLOVVDDLLVDLD
IDILDVVOIVODVVIIDLLLYOVOVVVDILDLDDDLVVIVIOVODLLDDVIOVOVVIOVILOODDILIODLOIDDILVVIIODD
LOOVOVVVIOOLLLYLVOVVVILVVOVDVVODVOVOVVYVODVVIVVIOVDIIOVVYVILVY.LODLLLDIDDVDHIOIDLLY
VVVOVVOLOVVVLVDODODVVOLLOLVOVIOVVOVOVVVOLODLOOVVVVOILVOVOIDDILIOVLIVVIODVILLVIV
VOLLOVDOLODVVOLOOVOOLIOODDILOLVVVVIOLVLOLODVOIOVVOILIDVVOVOILVLILOVIOLVVVILOLVODL
VDVVVIOLVODOVVIOLLIOVOVVVOLDLOVIOIVLVVLV.LOLODLIOVVVDDVYDIOVIDOVVLLYIOLVLVOOVODLVLD
DOLOOVILDLOVVDIOIDLOLVDIOLLOVVVYVDDVODVDILOVDLVYVDILOVVVIVLILODVOLILYVIOVIOLVVIV.LIDDV
LLYDOVODVLOLLOVYOVV.LVODVDIDDDDLVOVIOIIDLLOLOLLYIDLDDVOLDIODVOVVYVOVVVVIOVODLOV
D0LOVHLIODDDILOILVVODVVOHILIDODIDDLLIDLLLV.LIDDLVODLODDVOVIDDLVIOVILOIOIVOILLOLLOVOD
VODLODLODVVOLOVOODDLVOYODOVOHIVVVILVIDIDDVIOVIVIVIOVIODILLLOLIOVOVODDIVVDLDDVID
JOVOVVOHDOOVOOOHVHILLOLODDIVILODDILVVIDIIOVOVVIDDDVIDIDVVVOILIOLLVYVOVOLVVLVVIDVIV
VOLVLODDLOODDLOODDDDILIDLOVOVIVODDILVIOVODILOVOODLDDLVIOVILOVOIVOVVVILVVYVVVIOVDLVD
OLDDDVVOILDOVVIDIOVVVVYVOHVVDODIDILLIDIDVLLYDOVIODLLOLVODVILVIIDOVLOLVIOVIIOLODODV
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DLLVVOVV.LODLIODOVODIDVILYDVVYVDLOVILOVYVVVVILLOLDDODDOVD
D000LOVIIVIOLVYVOLOVVVIODLVVOVOIDVOLILLVOLOIDDOVVIIILLLOVIDLVIOLLODDDLOVIIVIVD
DLOLIDDDLLVIOVIIDIDLYOVVVIVOLVILOLODIVV.LVOLVIDLIVODVVODLIDILOVVVOLIDLVIOV.LYDD
VVVVVOVODOVDODLIDDVOLIODVVILVIOLLOVVVVOVDIODODLOVOVIODLIODVVOVODOIILLOVVIVYILVIV
DOLLOLOVIDOLOLVIDOVYVLVODDLOVYVIOVODLIDLVVVOLVODVLVODDVVLLYVOLOLODDOVODOVVOVIOLVOD
DVIOVDOVVLVDILLLYVOVVLIVOLVOIOVVVOLYIILOVOLOVIDVOLIVOVDLODVIOVVYVODIVVLVLOLD
OVLVOVVIOLLOVVDOOIODLVILLLOVVVVVIOVDDDDLYDOVIOLVILODVIDVVLV.LOOIDIDLVOVVLIOLVVVOL
DLLVVVOOLLODLLOVOLVOVVVVVLVODDIDVVDDDLVVVVVOVVOVLOLOLLYVODVVIDVOVOLIOLVOVDD
VVDLOLVLODVVVVIOVLLVOIVODVODVVDVDIIDDOVVVVVDIOLVVDLODIDVVODDDOIDVVIILLYIDDDLD
OLVDVVLVLOVOILOVVODOVVVVVOVVLVDLLVIDODLODLVIOLODLVIOVLIVIDDVOILOLLYVIVVVIOV.LVILOD
DVODIVLIOLVOVDLODODLOLVOODDDLVVVVOVVVIDLLYVOLIOVVOOVIIDLODOVVILOVOVLVOIVIIODVD
LLODIDIDODVLOLDDIOVOLVVVVIOLLOLYDOVODVIOOVODODDIVVVOLOVOVOVOILOLOIODDLIDILVIVLOVVD
LLOVOOVLVIODDIOVVVDILOVVVDVVLODILVVVODVVIDVIVVOVOLOVOVVIVVVVVOLIDLIDVILOLOLY
LLLODLOLLOVVIDOIIVVVVIOVVLLLLLVIDODOVVOVOVVVOVOLIDLVOLILIODIDLLVVVDVVLVLDVIDDD
OVLODLOLLLOLLDOIDDODLOLVVVIILVLIOVVDVIOIOVIODLODIDLVVVODIOLDLVIDDIILOLDLVIVODLVYDL
LVLIDLVYIIOVIIVLIOVOIOVVILOVVOVOVIOOVOVVILVIOLOIVOLLLYVVOVODDIDILDLVLLYVDLVVIVLOVVL
ODOVVOLODDVLLVIOLVVVOLOVOVV.LOODOV.LODIOLOVOVIDLODLVIOVIOVOLODLIDVVILVIOLYVOVIOVIOLV
JVDVOHDLODLODOVIIDIODVILVIOLLODODDDDILOVOVVIVIOVVIOVVLLVIOVIDVOIDILVYVDOLOVOLIDLOLVV
OVVOVLIDVVVIVVVVODVLLVOLODDDOLVIOVVOVVDDOLYVODVDDOLOLYVVVODVILV.LOVOLYVDDODLOLY
VVODLODOLVOVOOVVIDDLLLODLIDVVILOLOODLOLVVLVOLILVVVIDDLVVIVVOLOLODDDIDDVOHLOD
LODLODDVIVVIVOOLODIODLVODVODVVILVILLLDLOVIOVIDODILOLLYOVIOVOILVLIVODVILOVVDVIIOLVV
VOLVOOLVLVVOLYLOODVHOVDOVIVLVIODOIVOHDDIDDODILDDVIDLVLLIOVIOLDIVIOVIOVVIVOOVID
LODILOVVVDVVIOVOVVVOLVVIOOVVYDOVVOLOVVODOVOILIDLLYIOVOVVIDILIDDDLIDVIOLIVIOVOLIODOVD
OVVOVLOLOVVVDVODILIOOVVVILODDDDVIOIVOVILDVVOVOVVIOILVVVVOIOVOIDDLVOODVILOVILLOV
DLLVIOODIOLVOVOVVVVIOILODVYVODIDLODDVIDOVVODILDDLVLVOIVOIILDDLODVVILVILODYVIVOVD
LVOODVVVOVVOVVVIODIDIIDDVVIVOVLVODLVYVOVVDLILLYOVDDVOIOLOVIOLOOV.LODOLDDLODIOLVYY
DVYOOVVIODDVVVIDILVLODLVYVDOVVVLLLDVODDODDOVOVIOVOLOLLYOVDDLVIOLLLVVOVVOVIDDLLVYDDD
LOLODVIDVOLLYILVIOIVOVIDDDLIVVLILVIOVOIVIDILIDVIOVIODIDDIDVVVOVVILOVOLODOVYDODOOLD
DODOVOODLIOVOVILVLVVLIOLDLILIDOVVLLVOVIODVVOVOIVVOLIDDLLYDILVIODVDDHVDILIODVVVVDVVY
DV.LOLVLIDVOVVIOVODVOLLLLLVVOVLIOLODLVVDDLVOLVOVVDVDOLLLVODVVODDOVIOV.LOVVOLDLYODOVD
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D000VDHLODOVVOHDHVIVODLILODIODOVIODVOHVHLODVODDLLODILOVLVVIDIDILODDVOVVILVDLIDDDIVY
VVDLVOIOLLOVDLDDODDOVIDLIODLODDODDVOVOVDVYVOLODLIDODIDDV.LODVDHIDILIDLIDDOVIVIVIODVYD
VODIOVOIVOVDILODDDDDVILODLOLODDLODDLOVOVIDIVIOLIDDDDDLIDIDLOVDOHIDDIOIVOVVVIIDLDD
VOVODDOVVVDLLLDLOVDVIOLOVOODILOLYDLLYDLOVOVILVLODOVVOVOVYVDOVODOVOIILVVYVODILODLY
LODDHODLOOOILOLOLLODILVVODLLVYOVODILOODDDIDDLVIOVLOVVOLVLIODLVV.LOOVVVILLIDDLIDDLVD
JLDODOVVOILODVVIDIDVVVVVOVYDIIDDLLODOVLLYOVIOLLOLVOIV.LVIDIOVLOLYOOVIDDILODODV
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DDVLVDILOVIOVDLVIVIOVODIOLLVYLYDOLVIODVODILOVVIODDDVIVVOLIVOLOLODLLLVLIDDODDIDLLLVYVO
LYVVVVDVVIIDVIOVOLODVVILVOLIODVOIVVVIODIVLOLODLODLIOVVILLIOVODLLILDLILVYVODVDOLVYOLD
LOVODLLYODVOVVDIVDVYVVIDDOVIDLODLOLIODVOVLVOVIIDLIDLVVOODVVIDDDILODVIDDLIDLOV
LOLVILOODLODOIDLVIOVIDVVODDODDOVVVDVDOOLLOLDOLVOOLODDDDLODLVVIVILODDOVVIVOOIDLLYVD
DLVVILVIOVVOIVIDLODODLOLODDDIDVVVVOVIILODVIOVODLOVOVILOLIDOVYOILODDOVIDVIVIVODOL
VVIODODIDODVVIVDLVYLVVVIVILIOLLODDDVODIIDLLLYDDVVV.LODVIOLYDIOVDDVVIVIDIDDOVODLOVDY
VYODVVVDLIOLODVVOLVLIOLODVVIOODVDVOVVVOODIIVVOLODLVOVVOVDDLILYOVVVDLODVYOILOD
VOOOVOLIOVIODOLOVOVOLIDLODOVILVODDOVVYDIVODLOODDIDVVLODVILVVVOLOLOVOVODLVILVOVDD
HBVODDOIDDLDLVVYVVIDILVYV.LODIIDDODVIDOVLLVILLOLIDIIDIVILODVILOVVYIVIODLOVIDDVYDIDOIOVD
VOOLOHDHVDIOVVVVVDILIDDLODILIVIVOOIDLIDVVVVOVIIIDVLVOIIDDVDVYVDILLOVOVIDIVYVVDDD
VDLOI2DVVOODLLLOLODODIDLIVOLYDLOVVODVIIIDDLLIOLLOVOODDLVIIDVILIDLLLLYOVODDOVVDVID
VODLOOLODVOHIDDILIOVVVOVVVLVDLLYVOVOVVVODIVDDLIODOIVVDLYVOVOVVVLV.LOOIDLOLLLODV
J0VOLVOVVDVIODOVOOLVVIDLLYLOVODLLOLIDDDLODLODLODDOLVODILOVIDLVYIIVIIDIIOVOLYVOVD
D0OVHVYDLODVVOHDIOLODDODDLILLOODDDOVOLIDIIDLVVVIOVILVYVDVIIODIVVIDVVIDLLLDLOVDHIDD
IVVVIODDOOVVVDOHDIOVOLIDIOOLVIVIOLYOLODOLOOLLOVIODLOIDLLLYDOVIOVVILVOVIODDDDOVIOVDLY
VOLIIVVVODVOVOVVVILLVODLVOVVOOVOLLLOVVOVODLODLILLYDDDDVIVVVDVVIDVVDIVIDILLD
DOOHVVIOVHVODILOIDIIDODVVVLLLOVODVIDDLYVOVDOIIDVLVVIVODOVYVDODIOVVILLLVLVVDIVLLID
LOVOVIOLVVVDDOVVIVVOVIOVVOVOIDVODODILDIIODDIIDDILOODVVIVVIVVILLLILLYDDVDDOLVIVVYD
VOOLLLLODDDIOVIDLVYILVDILYDVOOLDILVIIODDDVVVVOLVVOILIDDIDDODDLIDVVLLYVVDVYVYVODD
OVLVLOLOLOLOVVYODDIOVIDVIDVIOVOIVILOLDDDIDILIOVVIOLIDLVYVIVOVVVLOVOVVYIIIVYDHIDDDLD
OLLOVVVOOLLLOVLOVODDVIOLLVVVVIDDILODILDILOVVVVOODOVIVOVVVVOVILVVOVOVVODVIVDIDOVVDY
DOLVVVDOVVIDIIVOVVVLLLIDLOVVVDDDLOVYVOIDIVIOIIVVVOLLVIVIDLYDDV.LODLIDDDVIDODD
VIDOVVOVOLODLOVODOVVILVOLOVVVVOVVIDDVIVILOLILODVOVOILIDLODLOVIILVVDDIDLVOVD
OVOOIDLIDLLV.LOODIIDLIOLVIOLVVVVOVOVVOVIVIVVVVVOVVIDDILVLLYDLYVOVODOOVIILVOVDID
YOOLO0DDHVYDIOVOIOVLODILVVIDDDOVIDVODLYDLILIDILDILVODIVOIDLIIDDHDVVOLIOVILLLYDOVID
LODLLVVVLVOLLLLOVILYDVIODVVOLIODLOVOODVODLILLYVVDIDIDVIDLOVOIIVIOVVVOLIDIDIVDOD
OVOLVLYDDVDOVOLOVOVVILLOLODOVLLLLIDODDVODDLLYDVOLVOOVIDLOVVOLIIDLOVOLIDVVOLID
J010LVVVYOVVIOVDDVVOLOIODDVOVVVVYVODLIDIODODIDLILYILIODVILV.ILIDODOVVOLYVOVODLYVDLD
D0VOOVIOOVVOVIDLVV.LVOVVVODDOVILODVOLIODDDDVVLLLIOLLIDDLOVLVOIVOOLIDVOOLIDLIOV
YODO1LODDOVIOLOOLVLLOVOILOVVVILOLOVVOOVIVLLIODDVOLYVODLYVDLIOVIVIIDVOVVVOIIVIVOLIVD
L2020DD00VOLOVIDODVIVVODOLIODLVIODIDLOLVVIVVOLODOVVVIVOLIDOLOLODLLODVOVYVOIIDVIV
OV.LODOVOVVVVVIDOVIOOVVIOODVOVOVVIIVVDLLLODVIDLLYODDDDILIDILVOVVOVIOLDIIDLVYDID
DLOLOLOVIDLIDDOVOVILOVOLVDLOOILOVIVOVOILYVOOVVOVVVOLIDDDIVOIILOLOIDVIIIILVVD
DOODLLOVOVVVDVIOVVVVOLLLOLODLIOLVYVOLODVOODIODVIDILOLVODOVYVIDIIVVILLOIVIVOVILLVLD
VDODODOIDOVIIVVVOILLYIVIOVODLOVOVOVVVVVOILLOVVLVVOLOVIODLIDOVOLIDIDIVIVODV.LLL
LVDIDDODVOVIDILIOLODLYILOVIOVVOVOIIDDDLOVODOVVVOLIDLOVIDVODDLIDVODVV.LVOVIOVIVOVY
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OMANPAIOSOITTITIASADATADATTITIAIAD A TOI INNAA Y TANOLIAA LAN A TOSTITITINS VIS TIATAO.LD
ONYHAANLIIMOAMAIONATYOIITONTTAV ILINTVAISAdIMD LA T TVOTOVVOID LIDAAVAASNVYVVIHH VY
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AOJATVATVSIADIMSINSVOOO TASTIVAYIIVATII VNOO VIV INN TAF TWHAOOS TM SO NI TdIDIWAIDIDT
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LVVIANVVINTAAAAdAdLASTATIIONAHIHOV THAIVIDAFA VS IDAT IDU HY THAJAAVINAAIMAVSDAVITAD
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LOD:LLOVOVOVLV.LVOVIDDDDLVVVODVOVVLLYDVDILOVODDVIOVIVDIDDIVLIOVILOVOVODVYVILVODILID
VOOODOIDVILDOVVVOVVVOVOLDDDIOIVILOVOLODLOLLYVVYDILOLOLODDDVVVDVYDILODOVOIODDDIOL
VOOVLVOODDLIDDOVIDLOVOLIOLODVIIDVVOVOVIDVOIVIDLVDIVOIDDDLIODVIDDLLY.LDDVIDVHILOD
VVIOVVIIVOLVVDOLODLYILOVIDLIDDDLDVIVOLILIDIVOILVIIDLVIIVODDVIVILVYOVIDVYDHVIOIV
VVVOVOODOLVOOVOLIDDLIOLLVLVVIOVVDLIOLOVDDLOLOVVYVODIDLIDOVIIDDIDOVILDDVIOVDODILOVOL
DVIOHVVHILODVVYDILOVIOLIDOVOLIIVODDLVIVOVIIDDLOLIDDVVVVDIIDODVIDIODDLIDLVDVIDVYVY
DDILIODIOVLVOVVIVIOVOIVVOHLIDVIOOOIOIDDOVIOLLLLVDDVOLIDDLVIOVOVVLIDDLIODLLIDOVYVILOD
VVVODOIIDDDVOLYDOOLOVVOODDOHVVVYIIDVILOLODLYIDDDVIDLOVOVLLVOVIILVYIDDDDVODLOD
OLVDOVVOIOVODLVIODDDLLLVIODDOVOILLLIDOLVODVILVVVODDVVDVODLVOVVOLODVOVVVIOOILOLOLOV
OVOVVLVVDDOVVIOIIDVIOVVLVOLLLLOVVODLOLDDDLODODLOLVOVOVYVODLODVDLVLVOVIODDOVVDVOY
LLLDLODDDLVVIOLLODDLLYDVIOVOIDDOIOOVIOVLVIIIDLVDVVYDDVIDDDOVDOVVVDDLOLODLYDDLOV
VOVODILOLYOIVDODIODVILODLVVILODLLYVDDIOVVVVVIOLVOLILVOVVOLOVIIDVVVDVVVDVDVIODVY
DVDOOVVOHOOVOHILLVIDDILILOVIILVVVDDVODDOVVVOVOVVVVIDLOVVOODILODVODODIIDODILOVVOL
LVYDDIDLVVOILVOIOOVVVVODLVLIODLOODDDDLVDLILYVIOVVILDDILODOVVVOVDILODVOLYVOVIOVIVVYDD
DLODLODDVVIIIVVIDIDLODVIIDVILLVIDIVVDDDOVVVODVDOVVVVYILIDDIDILDVVIDDLODVVYOVODL
DOLVOHVDHOOHLOV.LODOVILVVYIDIIOVIDIIIDLLOVVVIVIDIOODOVHDILIDOVYVODDLLVDILIDVODLVVYVOLDD
1O0DDVOHDLLLODVHVODOHDOHVVVVODDILODVOIDIDDLIODLLOLIDVVOLIVIOVIIILVIDVLV.LLODVVODDL
I2DDDIVVIIDLODVYVOHLIIDODDVIDILODVILODVIDDVIODOVOIDOLIOVLLVVOOLLLOVOVIDOLODLLLOIOVY
VODLIODIDDVVODOILVILIODVVYVVOILVODOVYVOVDHIODOLOLOLLVILVYILOVOVVVVDVVYIOVDIIOVOVOVDID
DOVLLVDVIOLODODILOIODDIVVYVOLVIDLDOVIDIOVOIDDIIDLVYOVDHVIOVYVDIDIIDIOVILODVIIDDLOVDL
D00HDLLLOLVLEVOVIDDLIOVVV.LODDVODLODDDLYVVOODLIDLIDOVVIILVVYDODDVOHODLIDVODLOOVY
DLLVVVDLODOVOVVVYDLIDDDHDDDIDVHODOVOVOHVIVVVIVLOLOVODDOVYDILDLDODVIIDDIDIDIDODVD
ODHLIDDLOLVIOVIDIDOVIDVIOOVIDLIODVVLOVOLIOLLYDIOODIVOIDIVVODOVDVIDLYODLOVIDOOVIDDL
VVOODIDOVIOODLVILIODDLIOLVVIOVVOLOIVVVOVODLIDLYVOVODIDVIDVILILOLIDDLIODLODDODVVIID
LOLOLOVIOVVODDDLODDLVILLYDVIDLOVOVOHODLOLOVIOVVOVVIDIODDILLLLIDLOLODOODVOVIIIDIILL
LLVVOVLYODLOVIOLVVDVVIODDOODLVVYVOOVDIOLVVVOLOLODODDIIVILLLOVYIDLOVIDLOVVOOOLOLD
IDODHVHIOLLOVODVHILIODILDDLOIOVVODVILVIIODDIOVIILVVODVDIDVVIDIIVOLDLLIDIDDDOVOHIIDIDD
ODILOODLVODVODDLOVIOVIIVOVIOVVOLVVVVVOLIDIDOVVOLIOLIOVIIDVIOVDOVOVOOVVLODIOOOVVD
DVVOVOLVDIVODLOLVOLODOVOOIDIOVOVLYDIOOLVVODVODLOVYVOVOVIDDOVVVLLLLVDODDIVODOVIDD
DOLOLVILVLIOLVVIDDDIVOOILLOVODOVILLODLOVOILIODDDVYDDOVODLOVOODOVVOVODIDLOVVOLVLL
DODVDOHIOVOHIODDLVILODLODDOODDLLYOVIDLOLOODDOVILIDODVIODIIOLLLDODDODVVOIVIDLOVOVDVDL
VVDLOVIDOVVVDIDIDDLLYDDVVOVODIVOIDLIDVIIDDDDVOLVYOLVIDIOVYVOVOVOVOHDIDVIDVIOV
VDOLOODDDDVODDLVOVIIIVOHODOVVIDDVDLODOIDLLLLYVODDODLODDODILODDVOVIOLYIOVVIDDVIODIOLD
VOOOVODVLOVOVLLVOLLYDLDODVILLYVODDLVILOVVOVVOVODDDLVOVODLLLIDOODOLLLLYODVDVYDDLVD
D2LDDDOVVOHILODVYVIDIDVYVVVVDHVVODDDDLLODOVLLYVOVOD.LLOLVYVODV.LVODDOV.LOLYIOOVIDDLODODV
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VVVVDOVOOLOOOVOLLLOVOLODOVVILLVVVVLVOVOODLIDDDIDOVILLYIOLVYOVLOVYDVDOLLOLOVVVOLID
VVOVIOLVDOODDILOLOVVVOILODVVOLOLILIDODVOVVVVIDLVVIILLLLOLODLODVVDVIIVVIDV.LOV
DIOLVVVVDOLLOVVOVVOVDIOVIOVVVDOVDOOILOLOLLLVODVVILVOVIDOVILVVIOLLLLLYDDVVIVLIOVIDOD
OLLOVDILOOVVODVIDLVOVVOVVVVVDOVIDILODILODLVYVOLIDVOLVVOVVLVLIOLIDOVLLLODILDLLOVDIOVL
VOLVVDIOVOLLYDOVOVIODDLOVOVVVIIIIVVLVVIVVOVVIVOVVVVDDLIOVLLYVDLODLVOVVLILVVIDOODL
OOLVODOODLOIIDOLLLLYDDLYVIOOVILOLVYVIDILVLODDVLLLLOVVIOVVOVODVVVVVILLLLYOVYDOLODD
VOLDOLVYOOVLVOLVVOVOILOLV.LOVV.LOVODODLVVVVDOVOLOVOVYODLOLOOVOLIIDIDLLVOVIODLID
DDVVODVVOILOVVOVLODVIDLOVVOVOLLYDLVOVYIOVVDVOLOLLYILLLODVLVODVVIVIDLOVIDIND
OOVLODVOOOVVVDOIOLIDVIOVVVIOLOLODLLLLYOVOIVOOLVOVVVILOLODLVVVVVVOVOVLLLLOVOV
VOLLLOODVOLLLOLLOVVOLOOVIOLVOVVVLV.LOVV.LVDOOLLOVOILOVVOVVVLODOV.ILDOLLYOVIODOVVOL
ODILODVDHHVOIVVVVVODIOLLLVYODDVILLLODDOVY LLVOLYVIOLLYVVOVLOVOVLIDODLOLLVILVIODLY
DOLOVODLYOOVODLILYILVVIVVIODDLVDOVVVVVOVOLLLODDDDLVOVIVIDDVDLIDLDDDILODVOLIDL
VODDOOVLLVIOVOVIDLODOVIODLVDOVVVILODDVVVVVOIODILOVDOVYDLOLYVIIDIOVVDOVDLVVVVOIOV
D1LODLODLIOOLLOVVDLILVYLOVODVVVIVIVIVVVVIOLILVOLOVIOVILODILVYLVLODIDDVIVOIVVDIOLVY
VOOLOLOLVLLLOVODVODVIDVIODVVILVOVVVILLIOVVOVDIVODILDLLYDVVILVVOVVVVVDVVIOVLVIODL
OOVVDVIOLODDLIODOVOVIILVOVVIDVODLVVVVVOLLVLVYVDOVVIDOLLLODNDDVOILLLODVIVDVVIOVVYD
LOVVVOVDDOVOLVVVVDOVVIOVIOLLOLODLODILOVVVOVVIOLVLLLIOLLYDOVOOLLLOVDOVIDLLYIDDDD
V.IDLV.LVOOVOOLODOVODLOODDDOVVVVIOLVOVVVOLIDVIDVOLLVLOLOLVYVOVVLVVVOODIILOVIIOLVLOLD
LYOVOOVVOVOVVOVVVOOLOLODVYOLOVVVOLIDLVOVVOVVVIDIDOVIIDOVVDLIDDDLLVLVVDOVDID
LVVODVVOLIODODDDLVYIDLYVDLODDDDVIIVVVYVOOVYOVIDVOVVVVVOILYVOVVOVDVOIOVIDVVVOVY
JDLOLODOODHLOOVOOHILIODILIDVODILILVILLVYVVVVOVIILODVVVODLYLYVVOVYDLODLIVODOVVYDL
ODLOOVVIODIIVILVVDIDVILVLODDDVILVVILODLOIIDIOVVLILDLODVOIVIOIDILLLLYODLLVOLOLLLL
VOOVOODIODLLLYDOVVVDVYOVOIVODLODDVOVV.LIIVVVOLOLVYIDDILVDOVOIDLIDODVDIVOIV.LVD
OVVVODDOHVODDODLYOLOVIIDIDLLYDLVVOODILIIDDDDVVILLODVDOILIIVVILVLVLLYVDOVVOLLOVOLL
VVVDDILIODLILVVIOVVILVOVIVVDLYVLOVOLIDVVIOVIVYVOVODLODILDDIVYVVDLIODVVOLDOIVYIVDD
VVLLVDLOOOVIOLV.LVIILOVIOLOLVOVILVODIDVVYVDDVIDDIDDLDILIDDVIVIILOVOODIDDIDVYVOVV.L
LLOVOOLODLOOVVOIDIILLOVOOLYDILIOVVVIIOLVVOVOIDDIOVVVVOVVVILVOLYLOVYVOLIDODVOVYILL
OOVOLVLOVOVOLVIOLOLYVOLYLOLLOVVOVOLLYVVOVVIOVLODOVILVIOLODDDOVVIVOOLIDLYDLILVY
DLOOLOOVOIOVVILVVOVOVIIIVVIIDLOLLVVVOIDDIODVILVOVYVOVODLIDDVOVVILYDVOIVVLLVOL
VOVVIOOVO.LOLODODLOLLLOVODOLIDDLOIOVIDDOVOVYOVVLOLIDODDVVVVOVOVYVODOVOLLLOLLLOVID:-
LO0ODDDHILODILOOVILOVILLOVOOVYDLODIDDDIDDOVIOLLLILLIDDIDLODVVOLILLYDVOOVVILVOLLLY
DVVOLOLOVLOVVIOVLODDOLLOVODVVOVIVYVVVODIODLVOLIDVVDLODVOVVVVVOOLIOVOLOVIOLD
LODIOODLLVVOVVIOVLLVVLVODVVLOVOVVODIOOLVOVVIOLVOLLOVVOVVVIOVIOVVVVVDVVOVLVVVDVD
LLLDLLOVOOVVIOVIDLLOVLIVVDIDOOLODDVOVIIVILOVYOVOOILIDVVDILIVODLVYVIVYVVVOLOLIODD
VDLOOLVOVVVODVVVOVV.LODIVOIVVVILVVVDVVOVODVVOVVIVVDLYOVILODDDOVIVIDVVLIDLLY
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LSLAYMAALLLAAANAVVAVOINLTLITHIINIVOTAId IAIHIANA VSTANATINVAVIAAASAISIOANIATAHIHOAA
JTONOANAASON TATAHSVIATINAANSA TV TANOAOTIOVS VTNY AONTTI A TSANd T TAAAATAADA VAT
AIINIFISSUHTNLLIDTTIAASHTIANSHONTANVAATASAVALISAADD A AAIAMAA NI VITHASNY AL TISTASADOL
OATLIAAINAOINSTANYALVATIDNAMATAD LADON LA TIE HIAONV TLIALMAANIWINS A LIA AV LV IDIAOAS A VI
WMNNAQAANAADAAJTSTTAIAINITVLIOAAVNTAVAHVHHANNITIA M A AOIANHAASATISH TLIAIA I TIANA
AANLNWASATIOVAHILIOY LA TOY A ADVIATASTOOYAVILINAA NAOLITI VN TTIOUM AN INAATASIANG
SADANIASYLTIAINAISAAATISOJATHAAAAAS TANIATAOAA AWAADONOTAATATAANOTOLNIAIHIAN TOSD 1A
MIOFARIANITISNIAOD MO LLONTIVINTIAINTd HIHADWAIA TAAAAAALOTIOINAIVASOVINVIHAHISADODSAD

VIOIAANILISAAHITOWANANVADASH TAATLLADSONAHIONI THAS TIDOM O LAY I AN TOINANAAATHV ALNTY

FFINTIATATLTLTAIAITAINTINA TIAAAI N A TIAHA LD IS VNIAATADSIAASAI AN NIAAT T TONA LA UNL
MATTIAATVINOADS TAVANINDTLAANA ML TANAALIATATISH I TANIND INNAINLNITTISOVS VO IAAATTIN

MALILAFASHIALNM VIASNOUV IdDAAAI NI AL TN TINAA T AIQZO A NI VHTAD THIOHAISONA A LIOMYT1d

TANTIAATTIATLOANAT T AIANAITAOS VOOATIADVAONASOAAAIANA NI TOOUATY N TILTAOHHIAAA YAINS Y
STdVIALIALNAYTIAS TIIVAS INI VV T4 1AVAOADIOVTINATAAAALAAS TO A VAAVIAANS AN L TDISTVIIND
JTONNANIDTOVITINI TIIASAS TIVS TIVIAVAA DS VNIANTT A TONA LOATOII TAAAASNAINTADAI TIAHO AN INHY
TVIAITITAVAALSAATINY THALLAANTHA VAFZAAINDAIdHYAHANATIA TASTITIHAISAAA AVINANSATAOTADI
ANRA LAV LANRILYAVLIDSAd TIVOIINI MISHYALNO TA NI NASIANATALIAVMA DASNLOIATDISANIAN
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DOVLIOVLOLODOVLOLOODVVOVOOVVOVIDLODVIODIVIVVVVDDLDDIDIOVIOVVOVVVOLIOLVOVIIOVIDDD
LOOVOVVYVIOLVIDOOVOVVOOLVODIDOVVOLVVOVOVOIDODOVOVVOVVOVIVODDVVOVIOIVIOVDVIDY
VOVOVOVIODDDLVYVVOIOLVYOLDDLVYOVYDOVOIDIDOVVIVIODOIDDODILVOLOVVVOLODLDDOVOOVOOLODLD
DVVOLOVOVOVOOLIODLVIDODDOVYDOVV.LLVIDODIDDIDDDVIODIDODDLOLVVIDIOLLVIVIODOVOIOVIDLIDOVLY
B5D2DDHHVIIOHODIDLOLDHDVIIIDVVVIVIDLVIVODVOVVV.LLLIDOVOLIDDVIVOIVDIVIDLYDLODVIDLVD
LLOVVVOVOVVOODOLLODDIVOIIDLDVVOILOOLLLYDDIDOLYVIOVOVVIODDIDLOVIODVVIVODDOIDLVIODD
JVVIOLVYDLOODVVYVOOIIDVHLIDDVIODHODLDDDDIOVIVLYDOVDODIDOIDVVOLIDVIOVVDLYDLOVVVIVDD
VODILLDIOOVIODDDLVIOOVVVVDLODDIVVODVDILYOLVDVOVOVIVDDVOLLLOLOVOVDLOODVOILIDLD
OLVLVOVVODIDLLVOVODVOOVVVVODVDLVVOVOOILODLLOVODVVIVOOVVOLV.LLYVVVOLODLOLYOOV
D0VLVOVIDHODLODDLIODOIVVILLODDLVYDOVVODLODDODDLILYVVODLODDLOVOILLODILOVOILVYVVVVDY
VOLLOVLIOVOOVOVVVOLODVIDVVILODDVOLOVYVODIIVVIOVOVVIOLLOLDDLIODOVOOLODLVIIDOVVY
YVOVODVOOIDHDIDVOLIOOLLIDOIDIDOVVVDVOLYVODOVOIDOVOHLDOVILVVVOLOVVVIDVOLODVDIOVVLY
LOLODDVOLLOVLOVOIDVLOLIODILODDVIOVIODOVVIIIDLODLODVYOVOIVVIDIDLOIVVOVVLYVODLLOVVID
VDLVODIDVOILVIOLLODVOVIOIDHIILLIDDDDDVVIVODILODLOVVODVODLLOVVOOLIDDIDIVILVIIVY
VODVOIODVOVVVOVIOVOLVODLOSODDLLVDOVIOVIVVYVODDOHVIIDDIDLIIIDDDLOIVIIV.LIIDIILVIODD
OLLOOVOLIODLVOVVOVOILVOVVVVDDDIOOVVYVOVODVVOLIDLLYDOODVLLLLLVOVVDOVODDIDODIDILILLY
D0DIOVODLIDOVOVOHDODLIDOVIDLVYDOVIIVIODIIIDLVIDVIODIVVIVOHILLIDVODIDVIOVVODDIDLIDLIDV
DODVOVOVIVVOHLIDVVDLDILIDLOVYVDDVDIDVIDDIVODLYDVVVVODILIDILVIIDIDOVVILVYILLOVVIOVID
LLOVOVVDDVIODVIIDVOHOIDDIVOLLYIVIDDOIDDOVIDDOIDVVOHVVIDVOVIDVOILLIOLLLLYDVOVVY
OVLDVVOVOILODDLODVYIDVIDDIDLODLIDLODVVYVDLODLODDOVOLIDVDOVIIVIOVIDVOIVIOIVLYOVDY
YOLVDLVLIOLOODODOVHLIDIDIIDDDVVIIVILVDVYDIDVOVVOLOVOVOIDDLVIOVODDVOLODLIDLVIIDDV
DODLODLOOVYDOHVYVIOOIDDDIDLLLOLIOOVOIDDIOV.LOVIOVOHIODDIDILVOVIDIDDLIDLOIVYIVDDLIDVOOY
DOVOHIOVLIOVIOVODVYVIOVOLIODOVIDLIOVVVIDIDLVODOVOIIDDILIODVOILLOVYIDVDVVILLIVYIIDIIVD
LO0DDDLODDVOLIOIDDLLYOLIDVVIDDOLLOLOODDILVYOVVOVYVDVDDIDDIIDDLIDVIIODILYDIILVVY
VODLODDOVOVIODVYDVVIOVOLIVOVIOD.LOLOLODLVIIODDVVIODDDVOHDOLODDDIDVIIDIVYILVIDIDVY
VVOOVOOLLODLODVIOVVIVLOIOVOVODLODLIOVIDLVILLOLDOVVIOVODOLODVOIDVIVVIVODIDIOVVOL
JOVOHIOODOHVOILVOLODLLOVIDDODODDIDLLOVVILVOLVOVOIDOODLDDDDDILDILVLIOLVOLIDODIDDILIODOVHID
DOVVOVODIOVIDVIVODLODIOVVVOVVVOVILOOVIOIVLILVIDVIIIDVIOVVOHVOHIOVIIVIIDINDILOOVOD
VODLODLVOVVIODILLOLYIIDOVIODDIDVOIVODVVOVV.LVOOVOVVOOLODILDILLIDLOVOVVOILOVDV
IVIOOLLOLLODVOVOIVOHDLODVVIDDDLVOVOIOVVIDVILLOLVOVOVYIDIDLVIODILOLYVODIDVVOVYDD
OVOVIOIOVIVLVOVVOVVOVIIDIDVYDVOVVYDOLIDDODDOVIIDDHVYDIDDVIVVVOIDDIDOVIOVIOILLDLDDLD
D0DVODILVYDLIDVVDVVYDVVILVODVIVIDDIDVOIIVIVVIDDDILODILODVVYILLYVVVOVVIDVIDOIODILOHDVY
VYOVLOVOOVDOOIOVOLVDILODDDDDLODODDLDLOLIOVVIIVIDDIOLVIVODLIDDDDLVYIDVIVILOVVDVVIVOD
DLODDVVDILODVVIDIDVVVVVDOVVODIDDLLIODVILLYVOVIOLLOLYODV.LVOIIDV.IDLVYIOVIDDILDDDIVY
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JLLVVOVVLODVIOODDVDDLODVVVOVOVVOVVOVVIDIDDVIVDHIDDVOODLODVILOLOLIOOVDIOLYD
DOVOVOHVHOIVLOLODODDIIVILVIOVOVIOVIILYOIDODVIDIDIOVODILIDLODVOVVVIIVIDVIIVIOV.LODVY
DVYVOHDOOVOILVIOOVIIVIVOLLLOVLOVVILLIDODDDLODDDDOVOODDID.LVVIIOVOLIDDVLLLDOLIODVIOOLY
JLVLVVOVOIIDDOVIDVOVOVILVIDIDVVILVODDIDVIOVVIVVIVIIDDIIDLOLIDIOVVVIVODIDLVV.LD
DOVOOODDLIDOLVILOVOVOVVIOLIOLLOVDIDVILYOVIDVOILVILYVOVOIVODLODVLOVODVVIOVIDOVIY
VODLOLLLOLODVIOVVVDVOOVDLYVILVOOVOIIDIILIDDOVVOLODOVVOVOLYLIOVIDIDVIDDDLIDVLOLD
OLLOVVODILDLVLVVVIDLODDDLIDDDDIOVYDIVVVOODVYOVIDLOVYDIDDIDDLILIIDDLODLVVOVDY
VODDODDIOVVVVODOLODVDILLOLODDLOVIOVVIIODILIODVVILVILVOLODOVOOVYVVVOLOVVOVVVIOVLD
DOOVVIIOVVODLIOLLIDOVOIDLYIIDDLVVOVVOVDILLDDVIDVYOVVVDDLYILVIOVILVYODDDILIDLODVD
VVVOLDLOVOVVDIDVVVDVVODLOVVIDDOVYVYDDLDVVVIDDDILDDLDODIDODIDLOLLVLIODDLODDOVID
D0DVOVOHIOLLIDDODDIOVIOVYDVVILOIOVODDLIVODVVOHVVYVOVIDIDILVOLIDVYILVOIOVIVVDDOVOHVYV
J00HDLODLVIOLOVOVYVODOVILLODDIDDVIVOVIDILODVOIIVOVVYVVVOLOILVLVVOLOVVIDIIDLVID
VDLOODLOVVVDDOODLOODOVIDIDLLLLVYVOOOIDDODDVV.LVODDLODLODLYOVOHODOOIDVVVOIDDIVVVIVOVDD
LVDLOLOODDIOOVYVDHDHIDLVYOVIOHIDDIVVIIDDLIIDDVLLVOVOIDVOVVILLLLLOVYOLYIOLVOVYVIODVOVLD
LIDLLOVLIDOVVIODOIOVIODDVYIDODILYVVVODVIDOVOIDOVOVVIDDILVYOLYVDOVYDDDIDLDDOVOIVLOLODVY
OVIOVDOODIOVLOLDILLOVOIDVVVOOLODVVILODDVLOVVVVVIOLVOLODIDIDVVDODLDILODIIDIVVYDL
DOVILODDIDVHIVIIIDIVIIOVIOV.LOVVIVVILVYOVOIDIDLOVVVIVLLLLOVIDLLLYDDVVDDIDLLLYDDD
LOLDDLODVVYIILOVYOLIDDOVOLVOLOVVVOLDVYODOIDLVOILIOVVIVOLVVOVOIOVOIVIDVVLIOVIVVD
LVDOODILOVOOLIOOLYOVIOVIDODLDOIOVIDVVVIVILVOVIDDDIIIVYVVOHDLODDILIDVIVOVDOVVILVILLODD
D00DVVLVODILOVVOIDVILOIDDDODDVOHVOVOIIDDVVIIVOILIOLVVIVOILLOVVVOVOVIDOVLLVOLOOV
VOODIOVVOLIODLODOVIDDIDDILOVIOVVOVVOLYDOVVOVVOLODLODVOVVOIDLIIDDLODVYIVIOIDVOVVYD
DODHOIOVVOVVYIVOIDVVYOVOIOVOLIDLODVVYIOVVIVOILVYIOLOVOOVODOVVOLOLLLODOVOVIOLOIDLOOLY
LVOOVODLOLVOOV.ILOVOIDLDLODDIDVVILYIOVODILOVVODVIOVODLODVILDLVY.LYVDODDODDLYVOVIOL
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OLVLIVIOVVOLLOLOOVVDIDVIIODDDLVIODDVVYOVOIVVOVVILOIVILOVVILVILVVYIIOVVOVVVVIOY
DVVVOOLOLODOVVOVYVIVOVODIVIIIDLODIVOLLOVVIOVVOLLLYDLVVYOLLOLOLVVLLLOVOVVIVIOVD
VOV.LVOLDOOOVVIODOIOVOILLLOVOOVDDOOIOIV.LLLLODVIDLOVYVODLLYDOLLLLVLIOOLLIDLVOVVLY
ODLIODVVVODOOOODLLOVVOVIVLYDIDOOIVLLVDOVIOVVDOVIILVVVOVDLYV.LODODIDIODDLVIOLVLLYLD
VVODOOVVVODDIVOLLOLVVVODLLLYIDDOIVVIOLVOLLOVOLVYVDLOVLLYVVODIODDVVILLOVODVIVVIOL
OVDVOLLOOLYOODODLIDIDVVOIOLVOVIVLOODDDLODVIDILLLVYLDDVV LLYILOVOVIVIOVVVVV.IODD
VOOVVOVDOLODDVLLLLYOVODVOVILIDVOVODOOVLVIOVOVIIVLYVOVVYDLLOVVIDLYVOVIOOODDIDIVIV
DVVVOVVVOOLIVVIDVVVILOVVOVOVVVDLOILYOVIVIDLVLLYOVOOVLOVOLIDLLYVVODIVOLYOD
DLO0DDVOHLVOHILODVIIODLLLYODDVOVIVIDVVOLDDLYIVVVVVDLODIDDLYOLLLLOVVODVDLYVOILL
LOVVOOVOVOVOHLIODDDVVYVOLOODDLLIOVILY LODDLVVLLODVVLLYDDLOLVVYVVDOVLLLOVOIDVILVYD
LLLODOOLOVOOVOILLOLIDODDDVVOLLYOIILOVOVODOVIVIVVVDVYDDOVDOVODODDLIVOIDDOVIODDVY
DODVLVVDOIVVOVODDIOLODOLLOVVIOVYOVOLIDOVILODVIDIIDIDLLILYDOIDDLIOVVDOVVIVILLYILVD
VODDOOOIOVIOLODOVVIVVILIDLVYVODDLOVOODLODILLODDLYLODLLYLVODLOVODLLOVIODLIIVOIILD
OLHOOVVOILODVVIOIDVVVVVOVVOIIDILLODIV.LLYDOVIDLLOLYDOVLVODIV.ILOLYIDOVIIDLODIDOV
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LAAAASASAADIAANMANANTOSINA LD LONFIOTAVANTO TIHAIDLLINIAAAVIMISASOTAAMNNSAMILIAIH
NOTASAAATTISHITdONDIAS A RITADHIATAA N TIANDIATADFINIOINIANA TIdAIANTILOdAHY AW TANS IAN
ADINIVAADAOLAIANI MO TAALIAVIAANDANVOULVALLVASINANIASAAOASITSATATASATLAAIHO AV I
ASTIAIAASITADLIAIATIOAIASASATLINAO S IM INTOSSV VIINTVAA VHHHA LAY L ITIOMHTYTOSLAODUAASAN
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VdDIWVIANIAANITONNOTAS TIALILIALINNTANTINAIOVLASY IV VIAAAdALLINOITIOAINATLADS LAA YO
AQLISHANOIOHAANIAD LTI TAINIZAALIOINITODOLO MY TVASYA VS LIIANTI TUHIIOANTIA LAADYTODALD
AMTT0I0Dd LALATOMNSNANAIOVAADASSNOAASYAATASIOYHIANNITVIATIINS TIALTOMNAYTOAININISIN
LAQLITOSTAA AN TAANAH A NIV TRRADOUN LY YA INNA VOV VAALISNIHITAD LA MNTIDADASDIOIATOTATASIN
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OLLVVOVVLOOVIDDDVODLOOVVVOVDVVOVVDOVVIDIIDDVILLLYDOLIOVVVIIOOVY
VLIVODDODHVOLVVVVVILVOLVLVODVIOVVVODOLLVIDLVOVIOVVOIVLIOVVVLVIOLYDOLOLVLIVVYIIDLD
VVYVODDILIOODDVVVYVDVVYLDOLOVOVODIOVILVVIIDVILODVVIODDLLYLOVVVIOLYVOLOVODOVODVDDOODVY
DILLLOVVVVIDVVLVOIOVLLODVVVLLOVYDILOOVLLYOVVVVVIOVVVIDDDLVOIVIDIVILILIDLLODILL
LOLODVIOVIOVOOVYDIVVVOVIVIVOOVVOLOLLODIIDLIDVOIVVVVVIVLOLODOVILLYVVILLOVOD
JLLVOVOLLVYVODOLODDDVYVOOVVVVVOVVILVIVDOIVVIVLOVYOVOVVYIVIOLLLYOVV.LVLLOVIDODIVDDD
DVVVVOOLLVYVOLLODVOVODOVLVVVILOVODLIDDLVOVOLVLVVVIOODIOIOVODVOVVLVVLLLLYLDLOLYD
VODVHIODHILDIODDDLOLOIDLOVODLLOLODLOVVVOVVOVVIILOVOVVVOIDIDVILLVIVODLVIVIDIVV.LDD
OLLOVVVOLOVODVLLYLOVV.LLODDLOVVLILVOVOLIDODODDILVVVIDOVVVOVYVODLOVLVVVIODIDLVLVLLDD
JVOHVDVVODVVIOVIOVYVOLILLIDDIDDVVIDLODDIDLOVVOVVVOODVYVOVDIVVILVVVIDVYVIVVY.LIODDV
JOVVOVOOLLLLVIOODVODLLVOLOVVVVVODLLIDVOVIVIODLVODVOODIDVIOLVIOLOLLLOVVDIDLOVVLY
DOVVOVVOVLILYVVVOLVOLLODDLYDIVLOODDIVODVILOVIOVILIOLVIVODVVILVVVVILODLLODLODVLD
JVVVOHLVOVODVVVILYVDOVVVIDODODLOOVYOIDDVIDOVOIVOIDIOVILIOLVVIVIDIDIVDOVILLLYDVVIDOLY
VLLLOVVDOLOVOOLOVVIIVIODLLLLOLOOLVIOVIOVODOVDLLLOVOVVVIDVOVVDLODOVIOVODLDDLLLY
ODVOLVLVIODVODDVVLLIDLODDIVVOVVVOVLVVDLYOOVOIDLLLYDLODVODDDDIOVYVOILVOVODLLLL
DDVOLVOODVODILLYLODLOLODLODDVIVVOVVOVIOVYVVVVODLOLOLVVOLLOVIDOLODLLODDIOLLVLL
VOLODODDIVODLODIDLYIOLVYIOVIOLVLVIOVIOVODODDDOVOVVVVOILVIODDDLLYOVOIIDIDLOVVIIILY
OVOLLOVODODVDHYOLODIDOVILDLODVVOIVIVOLLVVVVIOVIODDVOVLLLIOVIOVYOOVIILIDDIDIOVVOLD
VLOVLOVOVOOLLOOOVLODILOVIVOIOLOLLOLVVODIOVOILVILLOVVOVVODOVIOLOLVOOLLYVVOOLOLY
OVOOVOOVDVIOVOLODLOLVLOVOVVVOVVVVVOVVIODVOLOVOVOVYIDOVOVOIDIVLOILLOIDOVVOLID
VDOOIODLLVOLOOLODDLYDIVODLVVIOLIVODILIDDDDHVILVIOIDDIDVOOIDVIIDDVVVOHVODVILVVVID
DOVVIDIOVLOLODDILDDLODVVIVVOIDLLIDDLIVOIOVOLLLIDOVILVVILOLIDIDDLOLLYLVOLYDDLOVYD
LLLOVIODVVDIOLLYVOVVLLVOLLOVOLVIODLVIODILOLVIOVOVVVDODIVIOVLOLOLOLODIDVDLODDVIDVD
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PAM testing: NNGRR

Spacer sequences for PAMs tested:

Spacer
GCCCGGGTGGAACTGGTAGCC

GTTGAAGATGAAGCCCAGAG
GCTTCCGACGAGGTGGCCATC
GCACCATCTCTCCGTGGTACC
GGTGGAACTGGTAGCCATGA
GCCATGAATGAGACCGACCCA
GCATCCTCGTGGGCACTTCCG
GCAGAGCGGAGTGCTGTTCTC
GGTCGGTCTCATTCATGGCT
GCAATAAAAGGTGCTATTGC

FIG. 14

PAM
ATGAAAT
CGGAGT
AAGGAT
CCGGGT
ATGAGA
AAGAGC
ACGAGG
CCAAGT
ACCAGT
TATAGT
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4.3kb
¢ ngNA§
ITR HASaCas9 NLS GFP'sV40 pAH1 scaffdd TR

PCO11:
et Eif) Bofd N, it s HA-SBCHSQ-NLS—PZA‘EGFP.
o e et 1 sgRNA cloning backbone
4.2 kb
ITR HASaCas9 NLS GFP V40 pA ITR
Wi .
PCO12;
HA-SaCas9-NLS-P2A-EGFP
: ngNAf
ITR EF1a NLS*mCherry sV40 pAH1 scaffold TR
" PCO13:
Swil e st Sk *mCherry (modified to remove Bbsl),

1 sgRNA cloning backbone

4.6 kb

iwwwm,,“.w_.,vw.ﬂ_w...‘.w».w.k...u_‘w.,”w.nw._.E
ITR HASaCas9 NLS GFP sVA0 pAH1 sgRNA1 H1 sgRNA2 ITR
/

Ly PC014:
3{: » Bk Bouy ;‘,‘i‘, HA-S&C&SQ-NLS-PZA-EGFP.
e 2 sgRNAs

FIG. 15
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target 1" = GTACTCAACCAAGTCATTC T Pt NNNKNN (e rary

PAM = TGGAGAAT §

Cas9 ortholog: 1 23 45 6 7 8 9 10

Py e

target 1’ =

target 1

Cas9 ortholog: 1112 13 14 15 16 17 18 19 22
Ag, i "

target 1

‘Cas9 ortholog: 21 22 23 24 25 26 27 28

target 1’

target 1 = W
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Cas9: sp st3
sgRNA: Sp Sp S13 St3 — Sp Sp SB S8 —
© © &
O
‘\oc’ ‘,c?, eoc’ S

PAM:

Cas9: Sp_St3 chimera St3_Sp chimera

sgRNA: Sp Sp St3 St3 - Sp Sp St3 St3 —
O & o O
o ¥ o N

. (r /

‘[?x

FIG. 17
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Cas9 # Species Putative PAM  pUC19 target

1 Corynebacter_diphtheriae
2 Sutterella_wadsworthensis
2 Sutterella_wadswaorthensis
3 Legionella_pneumophila_Paris
3 Legionella_pneumophila_Paris
§ Filifactor_alocis
5 Filifactor_alocis .

7 Lactobacillus_johnsonii -

~ 7 Lactobacillus. johnsonii. -

20 Parvibaculum Iavamennv%rans

My .
- 24 Campylobacter lan-

89-1;
A Campylobacter lari CF89-12

AAMGGGAATAAGGGOGACA
NGGNNNN_ CATTCTGAGAATAGTGTATG.
GCGACCGAGTTGCTCTTGCC.

NGGNNNN CATTCTGAGAATAGTGTATG
~ GCGACCGAGTTGCTCTTGCC
NNNAAGC TTGAGTACTCACCAGTCACA
CTCWCCI TTTTCAATATIA

TCAATAATATTG

NNNCATN (AAAGGAAG GTATGAGTATT
CTATTCTCAGAATGACTTGG
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