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Figure 3A
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Figure 3C
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Figure 5A
1
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taacgeagtocaggeaccagtgtatgasatctaacaatgegcteategteatectegycacegtca
coetggatgoctgragycataggcttggttatgeecgygtacrgecgigestettgegygatatoce
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Figure 5B
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Figure 5C
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Figure 7A
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Figure 78
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Figure 8B
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Figure 8C
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Figure 10A
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Figure 108

Panioea pClL-lac-Kudzu

25h 20

29 \\\ 1 4e
ﬁ o
= i B
oo o m
o 10 a2
ﬁ o ~
g .
g4 O A
{4
- 0 X ;e . N B 0




WO 2010/031077 PCT/US2009/057037

217251

Figure 10C
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Figure 12A
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Figure 128
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Figure 13
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Figure 15A
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Figure 198
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Figure 22A
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Figure 228
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Figure 22C
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Figure 220
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Figure 25A
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Figure 258
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Figure 25C

gt:cectgectggaget cgacgatgtgeagegcctyag
sgatcattaaa1Lﬂh"ggaaaaca;cot ctgctggacga
aaacazaaagaacaa ictgacctqcacguazu- ot etgtotttoecqgtetgetgegtecagoac
gotttogaggttrectcaggatghtt =qruhftbduqqatdanWQqTtogttt‘"q(*o I
sectgratgaagegtertacetgogruttegagygy

aactgaaaggtga caaggoectgct
tbdgu&CCtﬁCququ.QQCQCgtJCCtviJ“‘ acceeaccto aqgadvadcctuaaaoaa
cetggaactgecatatcaccagegtc

gocattaataccaaggttgcagaacaagtgagceac

tgcaccygtetggaggcacgitggttecctggataas aanabcgaaacaaccqcatpabcabpt

gergetggagetggegaagehggattttaacatgotacagacectgcaceagadagageragcas
'lcqu,auCGCC

garchtgtocegetgotgoaccgagatgggectyggetageaaactggat:
raatotcgecaa
t

tgatyg qa g LLaLL+LL7g90dCtgg tatggcgogccagyaccc
. Vbaaadtjvt¢g tctggrgacgatcatcgargacgt
‘JaactgcaactgticaccgatgotgtagagegeLggygac qttauc; 3ttaacaccc
tqccgqncrntuuq@qdctqtobttCu.qqgactghtva&bdcbqr acgtectattc
tattc?'duaquduoquLhutauv;a”:tgtcctb “gacgaaaaqabggggtgda tatgce
- Jaggcegaaatggtccaacaacaaasattatcecccggettoctcecaagtace
[ofere; aaaLng:JCﬂ:bt”crcbTquotqt cqrbq\vjochcqtv tacttttocogtatyg
ceageageaggaagacatercegaccacgegetgegttecectgaceygacttecatggtetggtyag
cgrtertagehgegttatchtocygeectgtgeaacgatetggecacerctgogaeggagetggaac
gtggegagactaccaattetatcattagcetacatgeacgaacacgatggtraccagegaggaaca
ggccecgcegeagaactgcglLaaact gatcgacocoeecgaatbggaaaaagatgaat cglbgaacagegit
agcocgacLoeacc otgctccctaaaﬂcgfruatqu aatcgcagtteaacataggcacgtgtitoce
acctaccagtatgygegatgotectygygt cogcccagactacogcgactgaaaacegeatcaa
act g@tqctthvouVCG\ut"fvg;;Laaggagb;gabqtabgtc

tatyggaatitcgaagetttctagaacaaaaactcatetcagaayaggatctgaatageged

CC
G
~1

taautubdcctqq*a”hd

gaccarcatcatcatcatcattgagrotaaacggtbctccagettogyctgittoggecggat cagé
gaagattttcagecoetgatacagattaaatcagaacgcagaageggtctgataaaacagaattcy

cotggegaeagtagegecggtggreocacctgaceeceatgecgaactcagaaghngasacgcagta
5 Lcchtqqtaotqtqouqt 8 agtaggoaactgecaggeat caaataasac
yagaggcetcagt cgasgagactgagoottt cetgttgtttgteggtgaacgcLctoct
sagtaggacaaatoagecgyggageagatitgaacgiigogaaygeaacageoaggagyctggnygg
geaggacgoecogeeataaactygocagygcarcaaattagageagasggeatcergacyggatggad
ttottgegtototacaaactetnttigtitatttttctaaatacattcaaatatgratecgett
aaccggaatigoecagctggyggegecoietygtaagattgggaageoctgecaaagtaaactggat
ggetttcectegeogecaaggataetgatgoogeaggaggatcaagetetgatcaagagacaggatga
ggatcgtttcgzatgattgaacaagatggattgcacgzaggtioctecgygcegettggatgyaga
goetattoggctatgactyggucacaacagacaategyetgetetgatgrageagtgttocygget
gtpdupouaouQqucucquictth,tq;bdaqacb,abctqtqcoeiqccctgaatgaach
caagacgaggcagcgegectatcgtggoctggeccacgacygggogtiicetigecgecageigugatcg
acgttgtcactgaagecgoyaagggactggetgetatigygaegaa cocggogeagygatctoct
gtcatctcacotigcticoctgecygagaaagtatecocatcatggotgatgoaatgeggeygoetgoat
gatcoeggetacoeogececattc agegasacatogearcgagegageacota
Jgacgaagageatcagogygctegegaec
gcggegaggatctogtegtgacceat

L':\

")O

GaCCcalca
t._, ;;gadg@cg,tt\totcgdtgdggatqatc
agecgaactgtitcecgocaggetcaaggegageatgocaey

1



WO 2010/031077 PCT/US2009/057037

80/251

Figure 250
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Ltccctqvg;tftcccctqattctqtqc:taapc cogoectitgagtgagad
:chagcc\ cgaccegagogcageygasicagrgagcgagaa aobqo:auagpnc
t”UtfﬁCdefb grgegygtattteacacecgeata bqu”dp_vyLaqtuU
dfbeCi Luatqccqa‘*ﬁhthddqﬁc igtatacactoecgerategertacogtgactggygteat
cegetgacgegeaectgacgggoett Gtctoctcc,ﬁgca
ELaLaCda1@L5;pabCu;c1chogdothCatgtg1ca'och “ttecaccgtcat
gaacgcgcygaggeageagatcaattcgegagoegaaggcgasgoggcatycatttacagtt
PO”CJthdaLQthCmddqutTCpgbggVdqu”‘f§‘+O““T”””QOTdOﬂunrCndt
tcagggtqg tgasaccagtaacgitatacgatgtegeacagtatgoecgagtgtetetta
tcagacccf'"e“.ﬁcgtggtgaaﬂﬁQOJQC 1 gCacy GCgaaaacgcgggaasaagtyg
.mqaﬁctqaattqcatQCccaaccucgtcahacaacaacngcgggcaaac
cocagt.octggoooTgeacgoygacgtcgeaaattgtag
.ocqtﬁh;fqpquo gotgtegatggtagaacgaazge
cacaatctictogegecascgegteagtgyggetgattca
gocecattgetgigyaagetacctgecacraatgttcegge
gacacccateaacagtattatittictecccatgaagacagygt
Jp\:CacthGCJfQdevdtmeﬂ*“zcaffqoo“caCchcaq“hpqLQvugt L AgCgaguec
cattasgtitctgtoetegocygecotnetgogtetagetgygotyggeataaatatetcactegcaatca
aatteagecygatageggascgogaaygeyactggagtgecatgtecgoiticaacasaceatg
caaatgcthanaquﬂaL@Jt cccactgogatgetggttgccaacgatcagatgacgctgy
cgcaatgegegecattacegagtocgggctgcocgttggtgeggatatctocgatagtgyggata
getcecatgbtatatecogeogteaaccaccatcaaacaggatttoge
Logacogetigelgeaactorctcagggecagoogatgaagogea
atcagetgttgoeccgtictcactgcthgaasagaaaaaccacact cgoocaatacgcaaaccygco
ctectecececogegegttggecgaticattaatgeagetgoeacgacagygtitcecgaciggaaaqa
gogcagtgagogeaacygcaattaatgtgaghtagaegecgaattgatcog
(SEQ 1D NO33;

o,uuoobgcagcqctc;

o
“

CQdCQaLAC(ﬁadU‘“Q

chLgclggggraaaccagey
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Figure 26
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ggeocgattcatta tetgaaatgagetgit
thbaa gt Tataacaatttcacacagyga

itcagacaatetgtgt

gt atatattaatglh
haoqaogr gdadaaacatygaaaaca
Tataaaggcagcetraagtcaagtaa

toeal

\it ”J.Litl.\::f:(ll; Jgga
Cacgaacaccaatiggaaas

catgttacaacacaact

ategatie '
ataatfatf““tqatgo,

giygLUQdc taggaac
caagtaatao

.at;iaeu:ac<:”

acaaoquamqttbt
tttaattacgaaaca
.gatgcgcct ktrrt qtatgatgratcatcbvtt acggatgeoctttagtggta
Gaaaatgtggoecgaasaag atcatcraa.-doaqu.fquadqa

'.;JLacaLt attacaagcagctesagecacaageagaagggatategetgac
gaaatagccocccattagaagtatcaggaacygctigtggagaaagatgaagggartogecctaatt
cgagogttgagaagotaggaacgcttasaacagttttiasagaagacggtacigtaacageagy
atgecatcaaccattaatgatggggettetgctttgattattgetticacaagaatatgecogaa

T *t?Cda*ﬂ:r*quqdqqchqta Gat

Jtrageyg chdapbadbLLdCLdCLgd
Hoabtgtab :atqaa Jgaa qcaL Lge acuaactt:aangchLfﬁaamgagaa
ctggotttaccagaggasaaggtcaacatt rubaubqbb

otqbpubaqqtvbtrqf,\dttddpq

ceagoect

Logagte Latcggeggtygget Legetatyget
caaaasa LLLaL¥maa+qa gaggaacdcctggettectcttotitaaty

AAgYgCCag

caatc
acagtygyg
tgagt

aeatacgecctttatcootegeagattyge
cecgatgggegttggettacattta
LdCCdatngga";’“gaO”C”“ﬁa”*fq cocgogett
atcaacaacgettaatgcgtgg
gatcccgagtcattgatigataaactacaagytaagagaa

ttatccatctatogttaaacggggeggeaggcttaa
tetgtegactittitagtagatgttaa
gtggcocgagrttgrheagtgaa

aattat g Cggt 1 g tta

acqaaactqat
aatgglgeaazaatageacs
ctttttacgatgtigc:
goggaagtithtcaaca zqcamac
gagatity 3dt1t~;t;c.tt

aatyggggogeaaatatac

gagatgoe
tqqtttchgagbdadauo_tt+dttbd4\d1

aggatttbaasacagog

e

Dt =
cgatgaaaacggctattccagtotecacgtitaagtaaggggagcaatggeaegggasattgectga
asaaattotittagottcacgetatgecttecattagatacttatoggygeagtcacgcataacaaa

Cggagt

ggaatcatgaatggeattgaagetgtagtitttagetacagyaaatgatacacgegeiottagey
ctretigtecatgeltlitoegolgaaggasggloegetLacraagget tgactactiggacyctgga
tggcgeacaactaattggtgaaatticagitecgetigerttagocacggtt ggaeggtgccaca
tacctaaatctcaas ctgatttgttageagtgacggatccaaaagaactas
gtcgagtagtagedagetictigoittggracaaaattiagegoegtiacggaccttagteictga
aggaattcanasag quaCdtquf”C‘Paduuqu+f‘+ftquq7tq7“OTthqqu_qp

ggtaads acaattaasacgtecaaaaasac gaaccaagacegag

ccatggctatttiaaatgattitaacaaaacaataaaggaggltaaaaaaacatgacaatigggat

aaagtct
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Figure 278

Caaas ..,LL(/+ o
aatgtegaccc Lgcauaa,bt atattyg

M

casga Luqcco “gaacccaatca
gocaagatac fbquvatMMOCao,\azrgécaﬁzqaugCO““ct\JAfcauhqaaqataaaqa

ggocat ratyggtgate gtquq&ctJthUCﬂJ;aLQG”tGuJVpd,i‘ﬁhGUh”T(JD,
gtaottac: atggyggattca methttogaaate Ttott
acggageaacageaggettacagttagetaagaat tagec LtacatccagMbdaadduoL
Ct”QC+LC+db'{gbaquaLLguaadaudtuqctpaaap ctggegotga

T Tagtgaaccgegeattttggetitaaan

gooegtocaacagygecaceegtatnocthatggtega
e

acctttcgetoeg

Q

,d\j 4a_au_ 4

caatettitogocecaagtetgggatgaacatanaaaa
cuaapvg icLLgsttt@caﬁatta getgctttagoegrtceccata 'TvCLLapacaaaaatqo
caaazaagcectrattagcaaaaatcrocgaccaaactgaagecasaacaggaacgaatttage
icqtta gaagaaagratcgtctatagtegtaegogtaggaaa thgtﬁ Acgggttcactttat
g,:uptcaf teecttttagasaatgeac CQd““t,ndC”quQJ?EﬂfCﬂdM\-QQKttat
tqotoddtta { 1

r

('1'

tcktttacaaawagaaLchaL Laﬂgaﬂ

catgtttgcagaaacttt cac ttgatc aacgttagaagaLCaattaa
duhdtﬁ'tstttct~”~dthduhduv1rcqttﬁotfbtrdtugdaactaagaqa_ctoénfcvq
gggaeccgaacas cteatetcagaagaggatetgaata

cattgagtttaaacggietecagettggetgttitgge

Q"WC?qtquupdtC"

cratgegagaacattitcagecsicgatacagalbiaaaticagaacgtagasgcgglaigataaaac
agaatttqcct\ghogcwgtaﬁ o) ccatgcogaacteagaagtgan

gocggtggtoccacctgacs
acgeogrtagegecgatggragtgtaoggatcteceeatgeyga

gagtaguggaacTygccaggcataca
aataasacgaaaggotcagtecgaaagactgggectiiteogtittatecigitgtoctgtecggtgaac

)

goetctectgagraggacacatccgecygggageggatttgaacgttgcgaagtaacggoccggay
aguggcgggcasgacgcscygece aLaMa”+qc aggcatcaaattaagceagaaggecatcetgac
ggatggectittitgogotictacaaacteittitgtttatttttcetas atacatthaatatgt
atCCOCtO‘taeqa,Latadccut‘Afaaatqc,thu ndtathrg atagegaagaggee

eaccgategeocttoeraas

ttctecttacgeatetgtiycggat

(w "”\Idg -_qgif(rjlwlwu k:fg' q,-“:J\:It—

Licacaccge ;a*gg ﬁckgt,bcacuacaatc; gotc

tgatgcegeataghtaagecagocoeocgacaccogacaacacs tgacgagcttagtaasagcc
ctegetagatttraatgeggatgttgec Lacttogod a1CtJt*j rgataacasgaaaaagao

cageottteatgatatatetecccaatttgrgtagggetrattatgcacgettaaaaataataaa
ageagactitgacctgatagtttggetgtyagraattatgtgettagigeateraacgettgagl
taagcocgegcegcgaagocggegtcggcttgaacgasttgttagacattatttgecgactacaett
gotgatctegestttcacgragtagacaaathcticecaactgatctygecgcgogaggetaadcyga
tettottetngtecazgataageotygtetagetteaagtatgacggygetgatactggoecagagea
ggcgetecatigeoccagtegoragugacatectieggegegattitgecgglractgegetgia
ccaaatgcgggacaacgtaagcactacatttegctocatcgecagoecagtcoggaaggegagtic
cazagcgtgaaogttfgatbtuqc1LCLLaaabao:tcc;otvc5gcaa.cogatcaaagagtt
coTeogeogehgygacctaccaayggeaacgetatgtoctentgetttogtecagecaagatayccag
atcaatgtogatcgtguenggetegaagatacc tupduqdatqtkuttq gongecattoeteca
aattogracticegegottagectggataacgecacogaatyatgtegtcogigeacaacaatggtga
ctitcltacagcgoggagaatctegectcoctcecagaggaagecgaagtitccaaaaggtcgtgat

pas e R
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Figure 27C

caaagetogecgegttgtttecatcaagoettacggtcaccgtaaccagecaaatcaatatcaciyg
: cttcaggecgecatcecactgcggagceygtacaaatgtacigecagcaacgicogitcga
caan gataat*qag.ccatactthgacgatcaccgcttc
.Jtth(ov. *qtt tagggcgactygecctygctgcyg
acatcgacoc fegalenw! 3¢ ft.j*i;Cftﬁqatquc:gduq §;
aadacaglt e idO”Cdtgdd\dC‘q( ctgcgeogttaccacegetgegttc
“qcvbc,qc:vc, gegltgaccgea abgctacttgcatta aoqut,v<aaccgaa
cgtgeetteatac tccacgqtg gtcacc gqéaacct

L u',\_

tgoetoecat

atag

@

qttcgcatcctcg\vLLLc1qgaago ij“dL“qL_vg_LCO”CFaDCt*CtG a
tggaacgggcatgoggatcagtgagggtttgcaactgcgggtcaaggatcthggattticgatcac
gqueacgateatogtgegguagugeaagageteccaagyatcgagesttgatgtracecegagagaet

tggcaccecageolLgogegagecagaggaattaattecocacgaotttigetgeccgeaaacyggoct
gbttectggtgttgctagttitgttatcagaategecagatecggetteageoggtotgeeggetcaa
agcgcetatticttccagaathigeoatgatittitocococcacgggaggcgtcactggoeToccygtgh

tgtegyeagottn OdT\vQTtMﬂQUAqdﬁi”“P\tg trhcaggcetgteratgtgtgactgtityga
agtt .\\gqg@,gttvaahb < Ttgethtgttttactgettteac
:baggtqttacatgb e 0 gatctatlc dtog o;acagc
LgcaccaaaasacteglLan og:LCLCdLC,dLCLaTLLLZtLVi sacy ot1L-cafct
Lgcatatggacagtttitecctitgatatgtaacggtgaacagttgitotacchtogtttght
ot(ttjﬁtqkttujﬂ*qukdoa a.4 *a;:\a.: retcagatceernto bOt”Tt\dO‘(O
gtatat accattgagatcata

GOt dd 5qccdtngdau
attottgeagttaaa

gerataacs

tﬂcatqtcactcaaaaattLtgcctcam ctggtgacctg
Gcatgg;o+aoLqLL“L:cttagtccgttatf“acqtuggaauctgatgtaa;g
ttttgtcaccattecatttttatechggtitgttaotcasgtitecggttacygagatzca
tagttcaacttoggaaazatcaacgtan thcqqgcquFT”OLtf‘tfﬁab(abL\‘
ttgcetgtaagtattt caaqgooetitie

;tat*tthaagcattaf a La aL*gaTga qg,baatct catatthge
ttaataaccactcataeatcetcatagagtatttg
atart t,\dfq&dtzfttfta.Ltgqfﬂddgdtudg
dt ttrogettgagaacthggeatagttigtoca
C ttecacagtoctogtoe:s agctot
ngoL+jv,LLaqctaatacaccataaocattttcccfactgatgttc:;cazctgagcgtatt
ggttataagtgaacgataccegtecgtooetitoctigtagggtittecasateatgaggttgaatay
tgccabd“‘ ;citgybtbcatqutcco' : T

aaatctiie

ek

cataaaatic

LsLa:LavaoagdL gOubaggcaaL'
CtgtaaaLMCLCCLa“dCCtL1QC1qg aacLLcTaaMULuu cerectgtaaattcece
gorTagacctihigtgtgitLitLitgt attﬁanqtgqtfataa;TLatvgaVb aagaaag
aataac QuﬂQu;duoduqutdq‘+t””' jeccctgtgrataacteactactotagteagttag
geagtatttacaaaaggatgtegeaaacgeigtitc cettaasacect
daaggeitaagtagoaccectcgecaagctecgggcaaat:

Fa

o
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Figure 270

Atcagogcacctgagtogetgtetttttecghgacattcagrtegetgegetecacggetetggray
tgaatgggogtaaatggeactacaggegecttitatggactcatgcaaggaaactacecataat
acaagaaaagaccegtcacgyggotitaotcagggegttttiatggogggtctgetatgtggtgotate
tgactttttgotygttcageagtic ¢ é tgaccacrtteggattateco

vatcatcaacaggoetta

cecatteagachggetaatgos

(SEQ D NO:H6)
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Figure 294

SN S

~

tgraacetittgettitcaaatgagtaga o
toottecatecgtaggaaaaaatgacts gta q tvr&,htttt

gatyg a:t**qctcc

ragcageegLho

dlaQuththdudd1CCJQCC?tt
ttttgacatttgatogggatatggeyg

Gd!atu.!ﬂg\_.'\/L.u_gL. 2.8 0

atc {vaa1qgua tacugcacse atkob
caagcagLocgataatcagogta
acactacattcaac
gaatgcaateggetccatcocatecgogtatic cadtacgadasagasactaaaaa
Jtacgatcggycagactgacaacagcaagoicgaacgiiataaaacttacectiticegee
atgatcacgeggeatcagecatatagtgaaaagoecgt gaTLafca““*zt.cgtataacs aaaa
tgcagecagoggoageagtoettt t,hqtc tcTtotta
gdeCEq”Tqaataaqttpdd TAGaca
caaua@,dt;ctqcav* :

acaacaatitgaccatt

*,gdtgdtgcaCCdaaaq-;d1aduﬂc'gccaqa
ctgcttaatatazaataacgttcgaaat
c&a ,t““atLt*thrt”cta caaaa

fefele . 'FCC”Ptttc
caaegtitattitticagaatact Laatatcc
attgttctcacggaagcacacygcay qtca‘ftgaupquUtf tT garaqcaatblgcrg:qa
Ftcacr-qoatt;davctaaaaaagc- : .ttdctpdtgtgtdt
gatat
tattac
syagagggtaa
qcactctq
ttqagaﬁ LELE
cgaqtgdtk'qmiucaa _ac1atiqd e ;"."CLcﬁo catits
tocatcaatgatttecaatgce Jaggatcaagtaaacicccaas oadt QCﬂcach:Lc
aacaagccaccgatggecttgtotca gg“apfngt“qt“vtT ggatccgttgttagetcaact
atccgaatecttecactacecatgeagegtrttgtttoctgtatatgutogttogectatgeoce
catgeraagaatattaagrittotttaaagtetactt “ccpdtpdgtgutggqf-qoqc ~caa
gogeetctatttetgtatcactyggeootagetat acttggygoyggttaataggatctaa
tgacttgcaaaagctgtcagaaaacgataagecatatagtgaatcaatgggoecotcataggtgaa
aagtgrtattcazggtac ,hcftpaaqaauadatacMg“vgtag Ca Ctuatﬂqt"a‘qﬁ“”tg“
aaaagactecacataato :
Lecadlgatoectaac

coCay

cgegtte 'gLo Lkoxygcglg“aaLpbvvbua gttatgeaadgccaattctacatgec anu
tacaaggcttagagatcatgactaagtraagtaaatgtaaagecaccgatga
zaac av_aafqaac:j atgaacaactattyggaattgataagaataaatcat

“P“tngtgtttCtCaiCCtggdttdqaaCttﬁttaWdcitCanchatg
. tgggtucacaaaacttaccgqtgctgqtqgcggcqgttgct,;ttgaCLttgtt
acgaagagacatiactcasgageaaattgacagceticaaaaagaaattgcaagatgatittagt
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Figure 2898

aasttltga
actaccacaaasca

tacgagacatitgaaacagactiggyugyggactgget
ataaagatcttaaaatcaaatccectagtatteccaatt
=cgatotattattgocaggaaacacgas
‘gtﬂ?t””aqggaagrf'?
agtoggattar qoa»qau
vctqapaac?%tcaacto= tgtgaaaagi
gggga;* a1abaagtﬁc:auaaxubx ctteattec LJ trcgatag QCanL”Ld
agaacccttt ttuaamaaot-atc\ . acatggacga
tgcaatagasacttbgLte qftAft Lu_ Qu\guxif‘vakhat,ptﬂﬂqgﬂq
garagegttaccegaacatogbygeaacad atitoaagaag
ttgccaaaacagggctgqggtbutcggcaggtttagtcugaﬁLLLzaag;dvaoﬂt"quc**c
ctottittgtateggacctggasaataeatgragacasatatagagaaegttattcataattiagea
caagttgctcattgtcaagectcaggygt aeaattqgaagcchft+qa*q*agcqgcggcag:at
atggatctatcagatatagaagattocca Caatcectetaatttgecagatattggaag

otac

tgetacttacggcagtaasctggogeatti ragaagactggaatattacgattaaa
dgraaccatitaccttogggatraacetaty qa1qgj¢gatatt%aoqatuqtta.u_aadaq
taaaactggticocagaaggtaasaaatiggiatgaticgeatatgcecagaasgecttgaaaatata

tacagaactogatcatgeaaattctagatttatgy ctatctaaactagatocgethtacac
qagactcatqacqattncagcca#oaqudtt;aqqtc ;ﬂ,g'Q;Qjaatqactc\dfcfctc
acaagratcotgaaatcacagaagttagagatgcagite ( agacortectittagaaa
aataactasgagaatc uqo+gc gatatcgaacctooccgliacaaactagctitattoggatgatige
cagaccttaaas gqug“t ttacttgcttaatacotggtgetgotggthtatgacgecattgoag
tgattact aé atcttagggetcaaacegetaatoac agattttctaacgt
Lcaatgy "*jo- caggctgactggagtyg Jgasagasaas
cttygataaataaaasga agac*uacccttLagapap:alscgtLagvgcangv_CaQCdtcg
uau1at1qg JJgéaadaagygacacs aac 7 ctegtoccatatce
gacctecagaacghtgac ctf ﬂ¥gr” f‘qC“Cctj.q*“fbaa
thaGQdFJquhd”fTf”TdCadtgdi‘qaqﬁfvaﬂﬂ Ttgre
4 aggacgcctecattgeecacatt
tuaatggaoavLCvaPaLTqtctcbgLaaataabtbgvczaﬁaCP“gC']gLLLachfccfcc
ctgctggetttgotgecattggtetetgecaattagctaagtitataccaattaccacagtcaactt
Lectagaatagecaagaaaggagret qo,hcaqcttqtaqat‘gftqft googgata
cotgaectgggaaatgggaaaagoetgaagatggteatgattecatggeagtacaaatecgcagac
agetectgactggectecagatgaaacontyigtectagt taaaaagygatgbyga
atrccactcagagtatgcsattgaccgtggeaacctecgaactattitaaagaaagaattgaaca
rbthLacpaa"qaﬁattbgaagtC“to gta aaﬁbpvkuottgaaaaagatttc ccaccttth
sfeli ¢ caaty LTqattCF’ECt”*ff(udT(C”]( *fgqactcttTCOh‘ﬁ“Jd
tavtotacatgaalga ceaagegiLatecaltecagltiing ;PstaatcagthLa
qua‘od4’adLC0L+g” w1qatocaogwcaarlt tlbgtactactitagct
i LCCLO]dLJQOuLa

aqg,hbt Aac atcaarfthaatcatvp aactttactge
'_gafolfo:caqdotqqt ttazactcaagteggttea
qduagu acgaatctttgatigacgraaagactggtetaccasaggaataaaagy
sacascaatactatgceccatggtgecagtatctagitacgecaaattagt

O
Q

Ry

tgtcage jdL

stel:
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Figure 29C

radcacetgasgacatt ,anacaut;tccagaaatiattccattdﬂadcaaLgd
gttrttctogte
Qt:;tg Ttigoattgggacgataatgcetat
; : agyggtrtactacatogt

caasgage

ccrad
atgaggageaaattaagttaatygs

acccgatctagtgaga uotgagJboacoauacPQpcga:ac

3

(]

Taccas quaqttEF,,h.f*’“‘

qqac*, AACACHE
1t“acj ttgaaqg
ctagatcatygaatta
stccattacatyggo
cataagatcaacga
ggtttcaccazaat
fezagattatittgcga

gaaaa
Lcaﬁggth dotgtdab t“ttaa

raacatyg: Cgattacatoect
cgtcaatgaagitagagac
ratgt L+qcfﬁ “cc‘agttacaagtttacgc
L“ﬁactﬁg ggdagcaattagatgaccttic

tgaagiggasastgacagygeaa atfﬁafagaUL. tataaaaaaaaccggoccitggecccgzeyg
qtutttLdthdthttpmtuabtcbﬁcatq-tcadtccqc*“catauk(qwcqutgqch"czc

Laaaattitaacgagaancggeagaygrtygacecgal
“O;:LCda+ug:gc,:bvbcr,gttcggchagctc atgcogtaacoggioggaeggegttttec
tgataccgoggygagacggcat Taatttgaatacatacgaacaaatiaa aaagtga:aaazaf
dc;..qaamdbdbttaddumdta(ﬂﬁ?f.rtwqtiﬁ*tuudtqtttrg:.bec;'gt
caaatagtgatectgactitttagtegtegtatectgaaceattgacac
tacttatac da&aattagdp'titttbdwddudd&\dLJaOanddeGCda"
kvtqaattaacsatTatfattcagcaagaaauggtacngﬁqadtcaLPcLCLCaaa
caagaatttatttatgy ugaafqofra“ragagctttatgaacaaguatacayf ctcagaaqqg
e pduntfkaaboatdatqu ttaccaagcasaacgaaaas ¢

A**fdﬂtdﬁctgat togs 'tctaatqtgaqa-‘

cagtocogtaacggocaagtoctgaaa

ot
,cu‘

ratctte
_atfqaa*

acatocatgtitgtatcg
agt;.poctttctctgatg
at*tﬂctd\pt:LQUya gcgaaadc

1CAC WtOWPaqPC‘E‘”KC

o

aqccqth“c\dtgfts dthou T as C
aac acataa: V‘“t**ﬂﬂ*
q

Cact

~Carl

wydtaﬁ“ caaaa

[

ttgazaaacactacatiicaacgcaatggygaagagtgatyga

tgaa:~d”3qdadcdf’au ~cggetecateccatecegggtattecttecastacgaaaa
Gaaac aL,vqtaguat rggeaaacigacaacageaaggtegaacgtataaaactia

ccctttccgccaLgaugac_.ﬁngLcaqcaLaLagL'aaaﬁgc=qtc.gragcacatabcpqt
ataaceaasaatgcagcaiycg 3C tcttttocegtecctctettaagtaagogectggtgaa
gtttgttgattgecacctggtgaataagttcascagacacool CbCFﬁ””ﬁQ&BFVEtCCQCadt
dtaJLQC““T””fduod”‘*fG+ cgetgecoeggtttattottoggatgaty aaagatata
gaacaacaattgaccatogaatcageagaygt q@tttg\v.gg,vduzd1 L adaata
atgcecaatacataatgacrigaataactecaacacgaacaacaaaagtgescatttt

Xetelolelslute

acgttegaa
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Figure 280

cacgtggetat
'acaakoatvbat Latgctaaaat
atctﬂub.t‘r savte;

gtgaaqg
ttacta

Gagga

gg
CdUth“d q*btrtqukt.
catato ' ~gatgattttat
Cgaaaaag Gaaatategitt
atcgecgaacgtcecttcaasatcatecrgaaaa aa1attaaaatacgttgcaca
ctc CucFOCFC““aj’% SgTgoThotT
agazaacs LT C
gaaaacagetltacaggit ”qj“”a(uadu Cgaaaaaaaataage
tgaaggatgcaaatetgacaattecga catcttcattotgt ggattbcaccaaaac
OL;LLVg1aLoatcct“tcttaqatqaaqgatttaaaaacacaaaaL:7LL¥_ cagoectteto
ggagtgtottattatgtaacac JO”aaﬁc%aub.dﬁaocttcathaghaatt;attttpLCGtg
teocgectggaaget Ctaf.ot fqudT\dfq”OQd rgasacactTtt Jquuaanqqqac
gtegastcegagtigaacatatggtgaagatgy :
ttcactitatcaagagattgaacatcryg
(SEQID N{:4T)

tec gct]t
dagtcttgcacaacgaattaatectggy
gqocatccagaatta
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Figure 30
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Figure 31A

B

Tagaaaaacteategageatcaaatgaaactgeaatitactecatatcaggattatecaatacoeat
atcttitgaaaaagoogitictytaatgaaggagaaaactcacegagygcagttecatacyatgge
aqqathtggtMLbb\LbbgccattCCGactcgtccaacatcaafacaa“ctattaatttcncc
tegtca aaggrtatcaagbtgagaaatcaceatgagtgacgactgaatcogghgagaa

abdaduq t“atgauh; Cfttrbuqacihqth ﬁcaqUCCdo“ﬁntfnhoct,U*“ meaaa
C st goegeete: cga
"cgctg-tSQauqcupa _Ldbaaacaggaangwqt;caaccggcqcang“.='" 'oagog
caatatitttcacctgaatecaggatatictictaatacctgygaacgotgtitticocogygy
qupQCthqﬁth(Taﬂ””ETQ"“tC“tVJ“UJ”?qC\qataa?q?gL;tgdthiqua&qt
cegteagecagtot ~gaccatorcatctgtaacancat Q”ddCQCldC
jttbuaWdaMLaMpL“*g:pgbaucojcct;c catacae j“oatajdt+qt

(o
cLaat1QC“ﬂgdL“vta;cucuaqc- aLLLaLugﬂﬁdLuua;at:oguaLuL;:ctuonda
Aateqgoggactegacgtttcecgitgaatatggetcatattotoooctitoicaatattatt

C ratcagggttattgtoteatgagoegyatacatatttgaatgratctagaasaataa
acaaatacyggotecagtgttacaaceaattaaccaattotgaacattatogegagececatttata
cotgaatatyggoieataacaccecectigttigoectggoygecactageygaggtggtececacctgac
cocatgccgaactcagaagigaaacgeogtagegocgatggtagtgiggggactocceoatgoga
gagtagggaactgceccagyueabecaaataasacgaaagygetcagregaaagactyggyuectitegee
cggagetaattagggogrotegocchttaghecetgaacatgtgetengtittetaccgagaacygt

: racgtoegtagoegegaactacgagecgaatagetgggac
tacgaatctattgaggtagtacaaagacaaageaaaga

F

cLgagacggagzacegadd
tectgetgtectrcegatact

aggetgaagLgogccgcgaaattaacaacyagaasgctgaaticotgactetygectgya
,“LCQQLdau(,QC&QCUCCtgqgt”~Qquf~C“T(fthﬁﬂuhb. atatccgtegeagea

trogs

geacgetaceyg

" Jragooygog _CJLJleU”ddQMkCugC
ugoLgT ctLts tgctgcgtcagcacgecitcgaagititetcaggaagoattctoceggt
caaaoatcaaaagowbauvp" CLO]aauacctgaanoacacaﬁ+aaﬁqc G i
Latgaggcaagetittectgygeoctyggaggytgagaacatectggatgagygcgogegtattcgaca
Loveccatetgaaagagetgtetgaagagaaaateggtasggaactggcagageaggttaatca
cgeact Ogadktungb.gbd1L Legtacccageygtaehguagy Vq01h;do*uc\hv4aa 1CG
yoadogdedLjLLudC ayg Ptctgct1;a ctggoecatoctggactacaacatga
totgegtgaaaccrcocgttygg tgj?gCva jtgagectggce
OU&QJ”TTVML ccctaa(qa“ﬂjcrfqabtoﬁgt”ftt tdrt.ggc‘jf“qgcgttch
ttcgaacczudQLdt ctgactgaecgrnaacagegtigegaaaatotoecagettegttactatta
tcgacgacs,glaCOAhof+thootact<Luqd;_ Lgoetggaactgtinte c;g@qctqtcaa
acgttgggatgtiaacgccatcaacgatctgoectrgact acatada“gtgv':;"VVLﬁQCdc
tataacacgatcaacgaaattgecata PO?caacctgaaag caaaggtgasaacatcae gbbgt
(cctcactmdaqcotqqccqgaLatgfgtdacqctfﬁtctqcadcmdocqaudtHPLtqkdtﬂd
caaatccactcogacotttgacgattatttcggeaatgoctggaaatccagenctggececget
caactgatcttegecttattitgcoyt wocaaaacatcaaaaaggaggaaaLtgadaagctgc
aaaaataccacgatat gattakLCMLC,LLpLCQLNtLv:"chcbgtgcaaogaoctggcaag
cgcgtacgeagagatcgeacgtyggogaaacogetaacteigt tdftqctacatucgcaccaag
gocatttocgaagagetggeaacegagagegtaatgaartctgategacgaaacetgtaagaaaa
tgadc&aagddadd;ngqtggCtCCbLQbf“qﬁ1QddvﬁgLthLdQdiLCQuLdLdeCCt

@




WO 2010/031077 PCT/US2009/057037

73/251

Figure 318

Oxbd‘ovandecabéCﬁdcivd,pdvoitCotc:

"chacataciagcccggatgaactqact
' i :cgttaactgcagcm
tdtaauLﬁcat

tgtataatt
.

taaataattectc atatceagcaaagt
"tgagﬁau_qcfrtt_cccta:?FtCCdccc_

.tub.vqftﬂtcﬁfauhzocb\aqogqu

CCCGEL
atccagte gguccbttuLdpLLao1
tcgetcactgactcgetgoget gy ¢ CdCCL”"CLCda:gg
cggtaatacggttatccea pao~atJag qgat%ach qqa“a acapgr027 Fasaggoca
geaaacgoccaggaacegtaaaaaggcegecagttygctggegttittecataggethecgeceaecat
Gq”ddgpdtud,dduodivOdCUpthug LCEJAYgT ( ) sgactataaagat
cecaggegtitocecctggaagetacc vgtguchcLLch accctgecgettaccgy
atacctgtpcgccttcctbﬂhtbu,qqa:qc .gﬁrgc*~ff*hataob cacgctgtaggtat
ctcagtthegygtgtaggregrtegetecaagetgggeigtgtgeacgaacoccoegticageecy
accgaetgoe Th“tba.uucqhdaptaucgtcttqagb
ageagecactgogtaacaggattageagagegagygt
tLgaagiagigogctaactacs chacs

cocggtaagacacgacttanegen

ﬁtaqccgu"qctacagaﬁttc

J ctacaagaacagtactiggtatctygcgeictigetlga
aﬂccag*fECPt*ch aaaaﬁakttjgta,.ﬂht VLCCﬁjcaca"aaa caccgetyggtag

cggtggtttottogtotgcaageage
LanLctttvctaqug
ttrggtcatgagcttgesc

(SEQ 1D NG:43)

~ctcaagaagateot
taagggat

_ Lgegegegtanct cac
zea“1pajv91°3LOCtr+q““”

s
(@)
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Figure 32
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Figure 33A

gtttaacaqcttatcatc
¢crightggtatgcetgigoaggtegta
ghichggataatgttotttgoge
ttqﬂvuﬂt adtbdtﬂroqht
gaaacagogoeag
gtgggcac#cqubc C tttattattaaaaattaaagaggtavatatiaat
gtatcagattaaataaggaggaataaaceat ttetaccgagaacgtticottcact
gagacgdaaaccgaggcacgtaogtagecgegaactacgagecgaatagoetgggactacgatitaen
tgctgtcttc,drtd\VJ;cuMath\attqaqqtqtapa duﬁ“”%dﬁpdd?gﬂﬁ&p qqdpq
: gogocgegaadl ddequagaadQCtQ"f :Ptqhtoqacv;o e
auggtac qcoﬁctowqtgtg thaccqcttcaa%r

cgcaccaatgortetggegtecagoeagoecatcggaa
tcactgeataattegtygteogotecaagoogeactoce
cgacatcataacggtictggcaaatatc *caaa gagcotg
tgtotaggaattgtgagegygats choacacag
gogageact q@t“?ttdavkﬂ_ttatcagac

aatoetgt

tcgtaagcageegogyth tcg~ cc;gcacuctaccgc:ctj;c,vt
G tLctcogatttecaaagatcaa

o)
@
N
L4
o
o

[9] LQ Q ‘-Q
L O
0
Q

e
o
3 8
@

G | agdacathtantqao
gaaagagctigtcoigaaga aaatﬂgqtuap'aa,bg

ctgccecgctgecategtcgtacecagagnat JkaquggtttC !
aggdpthqctu&uc;cot*” Jaot qgaﬁctﬁfccatpoxﬁkactfﬁdmﬁatqatCquh,cgt
ttacea q“’*? ptqpc du'cc*oﬂ-qttqgtgtb\ucctq,qgupctqqgo‘cvuad\ G

i TUtCtttttdCingC;thQU"+f0” Lt Ca:

tgcgaaaatgticaget vatAQCdLLdL“ja“ga at
agcetggaactygtttaccgacgctgtegascygttgggat
ot ‘ﬂq”ﬂatcadﬂwat”fﬁ*ftoubtupdtqdugctq?QCtt@OiﬂquVV t,tamc LCga
Lbddbgad:;tgcatchmcadcb gaaagacaasgglgaaaacatcctgeogtacetgactaa
agegtygccyggatctgtgtaacgcttotcigraadgaeagecgaaataoy tj*ataapaaa;cuaot
cegacctttgacgattatiteggcaatgoctggaast ccagetetggeccgorgeaacigatet
toegecttattitgocggttgteccaaaacatcaasaaaggaggaaattgaas CtJCSE%EaLa”ua
cgatatcattagaeegtecttotecatatott CfCCfgtqbduLCHCC,QQuadGCqu”+ngca
gagatcgcacgtggegaaacegetaactetgtttectgoracatgcgeaccaaggye
aagagctggcaaccgagagegtaatgaatctgategacgaaacetgtasgaaaatgaacaaaga
azaaactgggtggctecctygttogetaaacegttagragagactgetattaacctggcacygtzag
agecactgeacctaccacaatgygtgacygcacatacrageccagatgaactgactegtasacagtg

tactgtctgotatcacogaaccgattictgeocgtitogaacygttaactgeagetggtaceatatyg

Yo

u
Q)
(‘i

Q
). Lo}
ct
]

VA A
@)
Q

14
5]

atittocg

cl

gaattogaagetitotagaacaaaaactecatcicagaagagoatctgaastagegecgtegacca
Lcatcu;ca;ca;ca;tg.gLLLdaacog ctccagetiggetgttitggeggatgacagaaga
’ aacagaatttgectgy

Ltthcagcoctgatacagattasalticagaacgcagaagoggbotgatas
‘qgcaﬁbagrchotqqtﬂ' ; "tq(vp‘Cd*GCquugf<ﬁqaaqtgaau(qccqt JOGCe
garggtagtgtgggotcteccecatgegagagtagggancrigecaggeatcasataacaacgaaag
grorcagtcgaaagactgggcetiitogt ,_Latctotbotutstcggbgaa ~gctcectcetgagta
guacasatcogecgoyacgeyggatttgaacattgecgaagecaacggoceggagegteggcoggcads
acgceocgocataaactgccaggecatcaaattaageagaaggocatectgacggatggecttttt
geghttcectacasactetttttogtttatttototaaatacattcaaatatgtatcegetecatgag
dgddtaaccctgataaatqcttcaataatattqaaaaaqqaaqaqtaanqtattvdaudtLtu

iU

U
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Figure 338

cgrgtegecettattoec ttitgeggeattttgecttecctgttittgectcaceccagaaacygae
ngtgaaagtdaadouboctgzd cagttogatgcacgagigugttacategaactygatct
caacagc-;t ugatvrt gqagtittogaoccagaagaacgititcocaatgatgagecacttit
aaagtt 1 1ACTCQULCgeC
geatacact FEA geatottacgga
tggeatgacagtaa : Laaccatgactga ,ddde1qﬁJqﬁ'uiu
ttacttctyacaacy ﬁ**qgaoga”wqa%qo gectaaccgctttttigeacaa gggatce
atgtaactcgecttgatcgt Vpgoaarxqqasrt ieatgaagecatadcaaacgacgagegtyga
acaacgtitge actattaacrtggegaacracrtacht
sactyggatggaggcggataaagttgcaggacecactictge
tattgctgataaatctgg tgagegtggygietceg
catigoageac tgqg“ccaqatqgtaaadhctwcceVang1ogLLaL” acacgacyg
ONqaﬁt“a geaactatggatgaacgaaatagac uqathchaﬁataqgroc tcactgatita

ageattgotaactgtcagaccaagtttactcatatatactttagate aazactrcatt
Ltaat ,aaaaggatv:aggtgddo.tccttttt G ”t“dtijCddudL?CCtLﬂdCUt
uagLL-vcgttbcactguqcutcaGRCdccgtagaa-iqat aaaggatcttcttgagatcott
ttottc QCQC,kHCthGLVCthqF aacaaaasaaccaccygctaccagogagtggttogtot
t*?fddedo actggettecageaga JC”“WClLd Ca
cecactheaagaactotgtageacecygecta
.thggcagtgqagubdangg\o cttac
bLachqaLaaoo cgcagesatoggyctgaacgyucyguticg
cgaacgacctacaccygaactgagataceracagaegtgagetat
gaaaggoggacaggtate \qﬂ ageogeacggt gy
catagtcecotgtecgygy
"dc::atoga

-hngMLJcpT;.ﬂf~

t
O
G
ot
1
or

(chgdﬁJBdOdetuupu
aatactgteottaetagte
ca*dtgquﬁt~+0~+ad
coggliggectcaagaca
tgcacacagcecoagatiggaga
gagaaagogecacgettocogaagays:
aacaggacagegcacgaggygacettocaggygggad:
LttscﬂgaﬂLL“?cavLLgagcgtcgatttttgta_

—

Hely

;C;ﬂq”ﬁﬁﬁﬂvg Jaageggaagagegeetyga
¢ atggtgcactcteagtac
ke ttaag:s . gotacgtgactgggtcea
tgqchCFhCAfgaga CCYgCTaaTacs bgctgabchpcctgahqgmctfcthtqctcccch
atccegettacagacasagetgtyaceguetecegguagetgeatgtotcagaggutttcacegteca
tcacegaaacogogogaggeageagatcaattegogogegasgygegaagoggeatgeatttacgt
Lgacaccatcgaaty saaacetotogeggt atoatagcgoceggad sagtoada
ttcagygtggtgaatgtgeaaccagtaacgtiatacgatgtegcagagtatgeeggtagtctatt
atcagaccgtttcecgegtggtygascecaggecagoscacgiitetgegaaaacgegggaaaaagt
waaoﬂqo@qatqadqquutoadtLaCdt,cccauucchtgqca: acaactggeogyads
cagtegttgetlgatlggegiigecaccleccas s 4 .'hothpaaatiqtc
cggcgatteaatcectaegcgecgatecas c1quotg J;gguwmcgtvgatgoL L J3ACGAZ
lalafe cgsagectotaaageggeyguyg aaLch gtcagltggectg
,rtaactaLccgctggatgacbaggapd atbuqutgq%a chcctgcactaatcttccg;
gttattterthgatgr *t”tﬁaccaqadayccatcadcgqta tatotictaoce J

ihucqa"*qoago1qg ccageaaatogegoty
tggecataaatatorocactcgecaatc
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Figure 33C

aszattcageegatagegyg agtgeecatgteceg

acggagaaggegact tog s
2

;aa+aaﬁchathqttco chcoatqc+qu Lgoc:

cgtoggtgoeggatataeteggtagLyggaat
OfCO:CddrbjCC‘ Tt

ractotehecagggocag
._\LQdC”quf,Q”LCLdtuv’
ut,\_\ctt_t cAayg \,\.\"qca’(lc

cc;:thuthc\uctvg
cgggeagtgagoygcaacgcecaatTas

(SEQID NO49)




WO 2010/031077 PCT/US2009/057037

78/251

Figure 34
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Figure 35A

I=f

ttgtctqciﬁ‘CObv;iCﬁjC,deGOuvddCPtC gaccgtcetecygguagengeatgtgteag

aggtitittcacegtoatcaccgaaacygcgcgaggeagcagatcaattte ubgbocuaaqocqaaqc
gocatgceat ttacgtbq caccato tggtygcaaaacetticgocggtatggcatygatagoyc

coggaagagagt :duttﬁaqovro~*qqubu qaaacv gtaacgt
atgcecceggtgrotettatcagacogttioeoccyegtage
aacacqqc¢aaaaﬁtqglaocoouo ,ogbogacgvr- ‘tdhdt-,vcadbcocquqCabaa
Caactggegggeaaacagteoglttgotgatigd uefelel “thcuﬁt:tgggc;- cgage

bcLuopaa:ttﬂ“Cﬂ’g,xgat asatc tcg? chaf Aactgggtgceagegt ggfggto c
gatggtagaacgaagegueghc Qdag:c*qtudaﬁ”qhﬁju.qcaCdaL:ttct gooeaacge

gugetgatcactaactatocgerggatgaccaggatgecattygeta

g glhogcaga ’{t

cotthoengoegan

GaacCagocl

b

catgttcecggegttattitcettgatgtetct gaccagacac c;tcaacao*at+atLvt
';aacaccc+acggg5ut iggcgtgoageatetgoctegoattgggt caccagecaaatc
Ttagegguaccatiaagttetgteicggegegctgcghetggetggctgycataaat

atcaaattcagocgatagoeg aggcgactggagragccatgteagy

GJgaacggga
ttttcaaoaaaccatqcaaatocto.atgaqggga\ :LuCPchccgatprgﬁb17c;aab
gatcagatggcoictgggegecaatgoycgecattaccgagreoggeeigcgagotggtgeyggata
otcggtagtyg 43+cuﬂauquLa’0faa_% agotecatgitatatcocycocygtcaa vuccat
y cocctygctggagcaaaccagegt gcubabgftqctqcaactthtcachc
cuqﬁ“'qtqdaoqoc;atbaqc~ot*q“*ﬂotttéwbtqqtaadi
craatacgeaaaccgoctetecocecgegegttogecgattcattaar
thCﬁqaﬁfgqaaaOOgom“amtoaqorfaavgvamytuat tqg:
gtttgac gbftgfc:tcgac+qcacgd_g,uu”a:tocvtCtgu
goetgtggtatggetgtgeaggtogtaaatcactgeataattegt
gtrotggataatgtt ~gegocgacatcataacggttictagga:

0

N

AJaaacaccaccltggogc

U\,)OLLOL)\ ¢

oF=1o “oaobc,bcggab
gtcgctcaaggeygeactoac

aatattc yatgagetg

ttgacaattaatcatceggetc gLataa*qLdto oatvgtoacv;qa+aaqaatc-caca A
uaaaquCJCC”ct”aguoadag cactgctcecttltaacaatitatcagaecaatctygt

tgggcactcg VCCPgaMLLath ttattattaas aattaaaqaﬂqt" atattaat
@tdf““dt aaataaggaggaataaa

yaccthoettetcaatttactecagattaca
Gage ole: ,bLCQLi}CCLdMQCLuv { Lt egaattoctgeaat
coccectggagaac Oi“d+gaudb1QbuoiuchOngdeuda“b gaccazactggaggaagaagt

togetgeatgatcaaccgtygtagacaccecagecgaetgtecctgetggagethgategacgatgtg
cagegoctggghchga cctauaaa TtQaﬁd&dgapdtcattddQQuCFthdddmc&tcgtac

tgotggacgaaaacaaaaagaacaaatctgacctgeacgeaacegenehghenttecagtetagat
gegtecageacggitiecgaggttoctecaggatgitt agegtttecaaggataaagaaggtggt
ttcagegotgaactgaaaggtgacgtccaagygcetgctgagectotatjaagegtecttacct gy
gtttogagggtgagaacctgoctggasgygagucgegtacatttitecatcaccecacctgaagaacaa
corgazagaaggeattastaceaaggttgeacaacaagtgagecacgecoetggaacrtgccatat
caccagegtoetgeacogtetggagoeacgttggttoctggataaatacgaacegasagaacecygae
atcaccagetgetgetgoagetggogaagetggattitaacatggtacagacectycaccagaa
agagctygcaagatctyteccgotogtggaccgagatggycctggotagcaaactgjatoittgia
cocgaccogectgatggaagtttatttectgggcactgygoratggoegecagacacgeagtttgatg

e
aatgtogeasagetgrtactaaaatguttggtectggtgacgatecatcgatgacgtgtatgacgt

g
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Figure 358

trtatggeactetggacgas : : ”aGCQifOPT”1Og'
atvaacacccectgecggactatatgaaactgtetttectggea
cgrncctattctathotgaaagagaaaggtcataacaaccLg tcctatczqabgauaa“““ qu
tgaactgtgcaaagectttctgoaagaggecgaaatyggtccaacaacaaaattateccegygettt
teccaagtacctggaaaacgoecagegtttecthectecggrgtagegengerggegaecygtetntact
tttcecegtatgerageageaggaagacatetecgaccacgegetgegttecetgacecgacttaca
tggtetgaotgogt’ ctu.quctgtqcaaooatgtgfccacctotqoqgog
gagctggaacgtggogage ctatcattagceracatgcacgaaaacgatggracca
chd GJUALCAGUCCCYCga 7hdauct9avb\1ho*o aatygaaasagatgaatcy

';dOPG‘CTCPdLvutC' ‘CﬁtaddbcqttbdtqgtAdLQgL?gLLudpaLigbd
ggcegatgotcectygotcecgoccagactacgegactgaaa
ctitceceocgattaace dactggtgta gtctaactgca
¢ Cfg,ygapcagﬁatmqtoLg,\ catggtgcagtata
ceaaacacctgaagacatt ttqqduqxo ft”; ~gaaatt
;aacaaagc ,datacccgatcta gagacgteasatgacgaaageggagaaa
catgtttttctggtcatgatgaggagcazattaagttaatgaatgaaaattgrattgttttgga
ttgggacgataatgctattggtgccgqtarcaacaaaqttfctcatttaatqcaaaatabtoaa
aagagrtttactacategtgecattctecogtotttatttitcaatgaacaaggtoaattactttitac
dupd@AUuJP?deOQAJ\'dfﬂdc.ft@ﬁ“tqdf\y_EquUTN‘CJVdfOPfCCICf catco
acratgtattgatgacgaatbaggt agogtaagetagacgataagattaagggegetatt
ATLgCYYC qgtoa(auaaciavat,aLJoaLLaoo,aL ccagaagatgaaactaagacaandgs
gtaagtttcactttttaaacagaatccattacatggcaccasa qCACbCrRPNAnggg gaaca

aac
T

-;J)d‘
(JL

~

tgasattgartacatcecotattttataagatcaacgetasagaaaacttgactygtecaacccaaac
gtecaatgaagttagagacttcaaatyg jctw;tvcmx,adku.gat+1‘Qucpzwutkkvo1,vf"

caadgttacaagtitacy CCtLCgLLtdaUdLLdLLLquaQaatLabt+ L1Laavbagtgggd
gecaaltagatgacctitoctgaagtegaaaatgacaggraaalttcatagaaty aacgc
gtcecctgcagetggtaccatatgguaattegaagce ttth*aownJasaasrt atCt“a:Aagao

uuvgtdduvdo gocgregaceateateatecatcateatgagtttaascganetecagettygyg
ctgttitggeggatgagagaagatititcagectgatacagatiagat Cagaacgeagasygeyygt
ctgateaaacagaatiigoctygcygecagtagegeggtigygtecccacectgacoeccatgecogaact
cagaagigeaacgoogtageyg CFCZCgﬁtathtpqu tctocecatgogagagtagegaactyg
ccaggeateaaatasaacgaaaggetcagregaaagactyggyecttregrtttatetguigttt
gtogatgaacgetoetaectygagtageacaaatecgecgggageyggatttgaacgttyegaagean
cggceogeageggtogeygggeaggacygoceaoygerataszactgccagercatcaaactaageagaagy
ccatcectgacggatggectittigaegrtictacaaactetttitgritatttotctaaatacat
tcaaa‘atqtatccg¢*taaccggazftQCC"chgjﬂguqc“"t“tggtaaggttjcgaao“c

tgecazagtaaactyggatggoetitetogeogeeaaggatechgatguogragoyggatcaagaetet
ua;@dﬂ@aqdungaququtuotx cgedalgattgaacaagatggatigeacgeagygitoia
caggecgetigggtgogagaggetatteggctatgactgogcacaacagacaatcggeigetetga
tgcogecegtgttecgagctotcagay "auquacgcccqot;ct;tt;gtyauo cogacctgteca
grgocctgaatgaactgecaagacgaggcagegaggctategtgoctggecacgacygggeghta
,thCQuQTLTuLG“~PC‘”Gt*gt?ﬂ”+’dL cgggazggactggetgoctattgggegaagt
geogggygecaggatctectgteatctecacetd : geegagaaagtatecateatggetgat

Y]

Is
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Figure 35C

yeccattogaccaccaagegaaacatice
egccggtettygregatcaggatgatctggacgaaga

: ‘~Lt3g*“2qq¥bc“1chqa atg “”’gaquC”aU
40vdquuodfﬁ?chkffjﬁ qdubdtpdtog

graatgoeg tvvgqctacct
ccatsgad

goatoags

gatctc
utqgaw_,
ceqgtg
geogetcccgatiagea
asaatcccttaacgtyga
“tettgagatcottiotte
cggtggttitotttygceggatcas vaceaact ax'“h:ﬁﬂfﬂ'g:?‘“pgjctk,:gc
agagcgcagataccaaatactygt tagt gtajgﬂg'awutaqgﬁcaccacttcaaqaact
ctagtagcacegectacatacctcgetetgetaatectgtraccagtggotacugocactggega
taagtcgtgtcttaccggygtitggactcaagacgatagtta J\raataaqgcccaocm+ gEgc
tgaacggoggattogrgeacacageocagettggagegaacgacctacs crgagatacao
tacagegtyagotatgagaaagogeed pgpttcccqaaqqgagaaagchgacagqgatccggt
dagcgycagggteggaacagaagaccygeacgaqgaayg “caacch%aacgccﬁggtatctt
tCatagtcecotgtogggtttegocacctctgactt O“gp,kcqubtt gatgctegtcagggy
ggeagagectatggaaaaacgecageaacgeggectititacgatt P““qﬁ“@fft\“”“Quk”
tt;tgcz'xﬁatqtt”*_tcotgcctﬁatcccctu~.tc‘thgah@abagt&ttacggpc,tt
,ﬁqh"qiu gaccgagogeagegagt STgageoaggaag

hCLvCLLduQ,dLCLgthWQi btdaﬁaccqcatatg
,uctgatgccocataqttaaqcc f:*qctathqc

TBACACCC ""‘"‘O’r\(‘OO”j(’

ttggetac
cggtate
ctgacatgacc

tcaaaggat

geatcgectict cgcc chLudvgagttch
Thtogttccactyg apqudagay ”ktagaaaac
Thoxqt”dtk g

SOV A

tr). C‘kft gact \]Q GUCatggln

(SEQ 1D NO:S0)

gegeoogacaccecgao
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Figure 36
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Figure 37A

5.
ttgtertgetoceqggeatcogottacagacaagetgtgacegtctecygggagetgeartgtgteag
aggttiteacoegteatcaccgaaacgogegagygeageagatcaattocgegegegaagooygasagae
gicatgeatttacgtigacaccatcgaatggtgcaaaaccrtic Jatatggecatgatagzgo
cocggaagagagtcecaatic aggqtgqtqaatatqaaac agtaacgttatacgatgtegcagadgt
atgeeggtgretettatcagacegttTeccgegtgygt
SEYelefelefete , ‘qk”qUUthJk”OT?CTGM‘ftaCdtTTCCﬂdvuch:jqﬁdpdd
caactggoggosaazcagteogtogetgatiggegtigocaceteecagtotggeectgoacgaga
LGLLCCdaGLLULCHCgMpgdL aaarctecgogecgatcaactgggtgoecagecgtggtagtgtoe
gaTyqgt acgaagoggcgtaegaasgectgtaaageggcgatgcacaatettet ogegcaacys
gtcagtgggotgatcattaactateccgetggatgaccaggatgeeattgetotgoaageogect
q"101aitﬁ+Lﬁhogcgttattbcttgatgtc+ktgacc gacaccecatcaacagtattattit
ctcecaetdgeagacggtacycgactgggogtgoageatetggtecgoattgggt caccagcaaat
gogctgttagecgggeccattaagtt tectecgacgegtety sgctogectggecataaat
atctcactcocgoaatcaasticagecgatagooggaacygaggasgac apfggak mcvatq Cogg
ttoteaacaaaccatgeasatgotgaatgagageatogitcecacty tgoecaac
gatcagalbggegoelbgggograatgogeae kdtudvbouq_ucgqoghccgcg_ngbgcgoata
tectcoggtagtgaggatacgecgataccgaagacagcicatgttatatceccygecgtcaaccaccat
caaacaggatttitcogcctgetggggecaaaccecagegtggacegettgetgecaactoctetcagagygn
caggeggtgaagyggeaatecageogttgoecegteteactggtgaaaaga oaaacba;cc*qo iefe)

ceaatacgeaaacoegectenoccogeygegtitogecgattcattaatgeagetygge racaggt

Gaaccaggecagaeao (1&,Qi'h”_(,‘ Lgogan

FaaAanad

ez

oa
j
ofe
&

J

ttececgactggaaagogggeagtgagegeaacgeaattaatgtgagttagegegaattgatotg
gtztmaoaqcttatc:thjdc1qcupg tgcacce auVJQLtctgapqLLaoccaCJcatcggaa
go gfcbooc#btfcaggt gtaaatcactgcataattogtgtegoiocaaqgae gca_tdhc
gt &tgq Taatgttonte qcoctqa: Tcataacggtuotggeaaatattor atgagotg

Ltgacaattaatcatoog
gaaacagcgcda

gCCPdpuC
Qtat

Leogtat ad+qtuvocoitho1oiobgqataacaat

cacacag

Jggaggastaaacce
,C"Ut”ﬁt fbkdUﬁPtEtU?q,Cuﬂq ctgn
_ jaacgacetgasaghggaaasgetggaggagaaagcags noabtoq»qqquqaugt
tcgctgc atcaaccgrugtagacaccecagecgetgtecetgetggagetgategacyatgig
cagegectgggtetgacotacaaatitgaaasagacatcattaaa gu?FtA aasacatcgtac
Tﬂﬁfﬁqw tgaaaacaadasagaacaaatcigac kt,b wcgeaacegenetgtenttecogtotgat
goegteageacggtttegaggtttctecaggatgrttot Jtttecaagygataaagaagygtogt
LLCdGPqG,qdapL aagat.gacat aggectgetgagectotatgaa
gtrtogaggatgacaacctgctyggaggaggegegtaccttttecatcacceacctgaagaacas
Tgaaagaaggceattaataccaaggtitgcacaaceagt gaO“ha:rdcctqqaactq catat
LubC“ﬁPO*PT”PJC”qt\LQV@QOC cghtogttoctggataaata *qdabcg
atcaccagetgetgetggagetggogasagetogatizt acagaccctgcaccagaa
agagcoctygcaagatctygitccegotogiggaccgagatggyectggotage adaCLCJst tgta
cocgacogachtgatggaagtttatote fngCA“tqqutat”qCJ\cagHCﬂ geagtttggtg
aatgtogeaaagetgttactaaaatgutiggtctgy atcgartgacgtygtatgacgt
ttatggcactctggacgaactgeaacoghicacaey xqtaqagcchq-]d“q+1 aacget

(1
ko

]

'tgt4\ga’cfcbt vuLtfactha<cbta
\ ; ;qa;n#

“gtettacctgg

AGHACCTS

Az

.\(:\

taacat [oFe
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Figure 378

atraacaccotgeoeggactatatgaaactgtgtitoctggeactgtacaacaceghaacgs
CﬁccctatLcLaLLctqaaapaqaaaguLoataacgagw'otcctatctgacgaaaacctomco
tgaactgtgcaaagectttctgcaagaggcgaaatggteccaacaacaaagattateceggetta
tp,daQLQVLthd&QdCQCCQUbQ .tCUtCUtCCUQLUtaqbQCtUCEQQbIﬁcqfuw ~act
ttooceghatgeoago: itetcecgaccacgegetagegntocctgaccygactteca
togtetgotgegitetagetgegttacenteccgectgtgecaacgatctgygecacectctgeggeyg
gagctggaacgtggogagaectaccaattctatcattagetracatgecacyaaaacgatggracca
gegaggaacaggoccgegaeagaactgaegraaactgatcgacgecgaatgygaaaaagatgaatey
tg de‘Q(‘ GCC t"zdd("’”]t catggaaatcygcagttaacan
gt “tggogtegeccagactacgegactgaaa
accgcatcaaa om+qﬁ+qatupu¥c,_bt CC omuLMdC“ava] gtatgtectaactgea
ttcgocettaggagotaaaaaaacatgagitttgatattgecaaataccegacootggeactygg
tcgactccacccaqg gttacgactgttgesgaaagagagtttaccgaaactctigegacygaact
cgecocgctatttactegacagegtagagecgtiteccagegygycacttogeorccgggethggygeacy
tﬁtdwptgd“jt gegetgeactavgtioctacaacaccccgtttgaccaat cgattt
tggugratcaggcttat ccgrataaaattitgaccggacygcoegegacaaaatcgy
tcaga caoqroqtc+gp%Jcco*tcccc+(bquuguuaaaOphLatab\acgtatt
qgjjdff?‘?‘ddpp?bpuh‘uqfOCFOQth gotattgeggttgotgocgasaaagaaggea

cgcecaccecogtctgrgtcattggegatggecgeyd ;tdbfﬁmduqﬁdthCCht gaagae

FJCAGEAAGAl

***ahPO‘c~*fnPﬂcfQCf

FHCa

gatcaa;udcchqoﬁqd ateccgtectgatatgetgon dtbctgdabgdvddtqdaubﬁth
atctccecgasaatgtoggugegsicaacaaccatecb ggeacayg ictbiicocggtasgeiibact

ct;cactchcoaaogcogqaaaaaagttLt Tctgygogtgo ccAaattas aqagctgctcaa
acgcaccgaagaacatatrtaaaggeatggractgootg quhqttgtttgaagduv.c gottt
aactacatcocggoceggt "dkoqtbwbgwbotqctqqaqcttatcaccacoc;daagmacatqc

degacctgaaaggeccgeagttee nga+at atgeccaadaaaags ofsRey aaccgyge
dgaaasacacccgatcactttecacgcegiges utﬂoatvbgagcccug(agcggttgtt;=LCQ
asaagtagceggoggtitgccecgagatattcaaa aat\L,Mjﬂﬂgavtqgttct{cqaaacgovao

Coddadd\habéaG@*T‘*jx\\ cgagtt
trcacgtaaatteocey acelttt
gczgcgg\gctcgvouuLﬁqt' C1oCuoi QCdLthtQCgaLtgaZLC“aCLL+C”+4CuaC
gcx.,ya+gaf”nootf tgcatgacgtggcoattcasaagetteocgagtectgttegecatoyga

cogegegogeatoagte Jctqttqup\thbduuCCA?C;jjg.O“Tttﬁgatc.CTCttaCCtg
0ﬁctﬂcntmpc yJaaatgygtcecattatgaceocgagegatgaaaacgaatgtegecagatgoetet

ataubgqctaL\aC ataacgatgooceygtecageggtgcygctacecgeyiggeaacgeaggleygyg
cogtggaactgacgecgetggaaaaacraccaattggeasaggeattgtgaagegtegtggcgayg
aa,tgchat,Ft+aa:tttcgtacgc gatgccagaagogygegaasgtogecgaatcgoetyga
y gegtttigtgaasaccgottgatgaagegttaattetggaaatgyge
CUbLQJC'L,gdevgb.ggtbaCCQ‘uqldbiddubQCCdLQd1QO; gglgcaggcagegyge
gtgaacygaagtgcetgatgygcecatcgtasaccagtacecgtgcectaaacatiggeetgecyggact
tczttat:ccacaacﬁaactcaqoaagaaatccacoCCﬁaactc:qcctcaataccqctggtat
ggaagccaaaatcaagygcectggctggeataactgcagotggtaccatatgggaattecgaagott
_“*JJQJ*'aaaactbdtb_caqqqqgcqqtcT{ atagegeegtegaccatcatecatcateat
cattgagtitlbaaacgguetecagettgoe “qf tggoggatgacgagaagatecttcagectgat
acagattaaatcagaacgcagaagegagtctigataasacagaatttycetggoagcaegtagegey

C”“ch\htht\aduqt

ao /~](~r1,; (‘k\ mwr—
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Figure 37C

stggtceccecacctgacececatgoegaactcagaagtganacgecgltagegecgatggtagigtgg
gurchtceccatgegagagtagggaactgeccaggeatcagataaaacgaaaggeteagtcgaaag
gﬂfCCECtpgtttCaLCtQtht;tQLCCGtUEanCtCCCC* agraggacaaatcogaod
yarttgaacgttygogang coggagyutggcoggcaygyacygecegeecataa
“qbdfbdu*+t“dﬁ quMq”"CdprTJ( qqatqocr:_tttgpq Thoetacaaa
\thtt,vtgvttatf ttetaaatacattcaaatatgt: gettaaccggaattgocagety
gogcgeectoctggtaagyttdgg gdaggﬂngcaaAqtaaactdaatqoctttctcgocgocaag
gatoctgatggegcagggdgatcaagctictgatcaagagacay
tgcacgcagghtetecyggeaget JCthgaf';f tattcggcetat
geegoeegighreoggetgtecageygeaggggegace
“ttgtecaagyaccgacctgtes qntcc;ctﬁaaLuaachoaagdvgaggcagcgcgg
C1dL“QLTQCLCQiCCLCMLLJjCJ cottgegeageigtgctegacgttgrcacigaageyyg
gaagggactggotgaetatt @cg55gch~oghovaogatJ,C“*jtcat”‘h cottgoetea
tqccqaqaaaqratﬂﬂdr thgtqatqudahu ]’”GU tgcatacgettgatceggetacao
g ; agcacgtactoggarggaagccggtc
atgaquuL_VOCOﬁCdo cgaactgttcocgecoaqg
pqaurafgC:Fgaygqhgaogat““c,uqugaCCCatqcc atgcctgotogocy
gqogtogaazatggecgetittetgoatteatogactgtgygoecyggetgogr et ggeygyg
accqctaf dﬂ“dC‘fA“”jfquCtaC”‘dfqdfugtqctﬁadﬁadc.TGGCG“”j atggge
tgacegett ybatcgecgeteoccgattegeagegeategeetictatoge
cL ctvgkvgao Lﬂ't:- gaccdaaadatccotraacgigagitlbegticecactgasg
cgtcagacoecgLagaas aaaggecctLoctigagatocctitotttctgecgegtaatctg
ctgett qmuﬂdﬁﬂdqﬂaqﬁfJa”“””fd?kdubQuLJuifffotquﬁqthudaquCiﬂ,Cd
actettitteccegaaggtaactggettcagecagagegeagataccaasatactgrecttoctagtgt
daccegtactiaggecaccacttcaagaactetgtageacegectacatacetecgectetgetaat
cecugtraccagtggotgotgecagt yacgataagtecgbgtcttaccggyitggactcaagacygea
Cagttaccggataasggegeagaegatecygggetsaacgggggygtogtygcacacagoocagettgy
agegaacgacctacaccgaactgagatacetacagogtgagetatgagaaagegecacgettes

cgae gasaggeggacaggrateocdgtraagoegygeagggtecgaacaggagageges

S ND A AT AT A
caagatggan

rcagacaatoggetgctotgat

S J

Q)
Q)
()

)

LO

-~

L G

gagctt.bigocguaaa wJecctggtatctttatagrectgtecggutttegeocaccLctgactig
agegtcogatot tgatgctogt caggggaceggagaectatggaaaaacgacagecaacygaegya

bt;tttﬂ _qffbu gqagectttigetggectttthgetecacatgttenttecoctgegt 1gh0*~0t
gattctgtggataaccegtattaccegectttgagtgagorgatacegethogacgeagecgaacga
ngdcﬁvaqc;ao1VJLkoaofqdqqduchqduqiuVOuCtOdtqvggtuvttkC cettac
acatcrgtagcoagtattt acahcahuua+gb1deLt:Lcaodeuat(bg.Ucfga1qccoca
tagttaagccad gotatcogetacgtgactggagtecatggeLgogooocegacace
gecaacaccogetgacgegeectgacygygae

(SEQ D NO:51)
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Figure 38
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Figure 39A

I=f

ctggegtastagegaagaggeccgoacegategeecitoccaacagttgogeagectgaatggae
gaatgqcuvctcatccggtatt;chCu;tacgca ctgrge qw1cb,ng’aCCjcatdtggt
goactcicagtacaatctgetotgatgocgoatagitaagoecagococogacacoageccaacaca
qk‘0,cqctagattttaatq(ooat”*“q"gdtviﬂ*tﬂﬁv;aac
tattoogataacaagaaaaagecagectic —atcetoeccaattugtgtagygentatt
dtobdcq”t;dﬂaaﬂ.ai:aaaagcugacvtyac;vouhdot+tcjp.4 gagcaatltatgltge
ttagtgcatctaacgcttgagttaagcaeycgocgogaageggegt cggett tagtta
gacattatttgocgactaccethtggtgatctegecthttcacgtagtggacaasattctoccaacty
atctgegegegaggecaagegatettottcttgtcraagataageetguetagettcaagtatyg
acggyctgatactgogeeggeaggegeteccat tgeccagLegyges gygcgoga
wcattvogetecatoge
agcccegteggoeggecgagitccatagogttaaggruittcattitagcgoctcaaatagateetgr
to dbuaadquatca; agagttccochoogoogctggacctactcaaggcaacygeratgttetet
ctottgtead rageeagatcaatgtegategthgygctggetegaagatacetgeaagaat
gteattgogot: caadtitgeagtcgegetiagetgeataacgoeacggaatgatyg
tcgtcutocacuac». gotgactbtcracagogoggagaeatetcgeicLctoccaggygaagaacy
aagtttccaasaggtcgttgatcasagetcgecgegrbgittcatcaagecttacggtecacagh
aaccaqcaaatpdatat ractgtgtggettecaggeogeeatecactgeggagecothacaaatgt
acchcaocaavqtb\qtbuuaqatqchc ~cgatgacgecaactacenoctgatagrtgagtcg
atactiboggegatcaccgettocctecatgatetiitaactoitgitttagggegactyccotigoig
acgce L*j“+gC Ly

g

CthU&bQuqv,LdgLa

ttrtgeoggitactgogaigtaccaaat Joggyacaacgraageact

c;uaagaLMgLLgﬁLWgL a1al“a*:aaagat¢gaccgabgpcqbaa

gatgoccgaggcatagactgtacescaaasaaacagicataacaages ?tgaaa%br
cgeecgtrtaccaccygetgegtteggtecaaggttectggaccagttgegrgagegeata
goatt JaqcttdLGQdCQQddCdQQLL;dtuLC” clagggttc Q*ﬁTCi'Ld'CC

ggtg" caccoggecascctigggcagcag g;ogtvgdcubatttuvu1gcfg
ccelbocacgcatcegt ggeatiggegoectigetgtte

gc
tgCctgtyg Ca,ggwhch“chqgcttJao¢?jmhoooaa0“ CTCggcegtogeyggoygn
tyg

ttgcegygtyggtactgaceecggatgaagtggttcgeatectegutittotguaaggeoagaa
Ggltot ,JP“”dop-vvtgtat ctgeggygt

COUthQh]Q&LLaqLUQUGJtttqca;

scaagggceteccaagygatcgg
~

gggeattaattcccacgd

toctggattteogatcecacy
occtfgafq tacocegagagett ATFA“CcaO“”tQC
ttotgertgocegeaaacqgggetgttotggigtt qrtdbLL - fTTq@ﬂdbe“AqM\(\”qC
ttecagocogrttygoegygoer ngdgbqatukftattbcaq( ittgecatgattotte P””P-”qo
GaOGCCiCdCtQQCJCCCg;thgZ‘LG”d“Vt tgaticgataagcagecatecgectgtttoag
GG
31

qotgtetatgtoig actn;taagctg;aacaagttgtppc togticaattoecatgtictagt
toc*t gttttactggtttcacctgtoctattaggtgtitacatgectgttcatctgttacattgt
cgnfcfgt atqotunCﬂcckftqdufqbq(aqunquatcgtamdagctctqd+qtukO«nt
Ct;LLbidvdLCgLL+,vaLthUCdf acduaqb.+rccctttqatato 1acgotgaaca
cgtrgtitctacttttotitgtt Lgcttcecactgatagatacasgagecatasgyaacct
caqatccttccgtatttagccagtatgtbct¢tdgugtggttggtbgtbLLLgpctqagccaLg
agaacgaaccattgagatcatacthactttgecatgrcacicaaaaattttgactcaaaactggr
o»q&th»t:ttt;c;qt*da»qc***g*c agtgrtttotecttagtcegrtatgtaggraggaa
tetgatgtaatggttgttggtatttigteaccattcatitttatectgotigtoctcaagttegyg
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Figure 388
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tagcaaa;;guaLLLTqLﬁLCfqac,gcctuatucﬂaotztatttct ggcactgggtatggeg

coagac qpabbftgqtgaafqt cgcasagetgttactaaaatgtitggtetggtgacyataa
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Figure 38C

atctgacgaaaagotyggegtgaactygtgeaaageetzitor
coggeritoteoan accLdgoaasacgeecay gg

cgteottacrtittoo ach“:ﬁ“:qc

gdddtoquCda,dd
Te cggtagtage
CCAaca pqcf C[C’

Lg:ﬁ**q Caaucwqt+ab gact §
iaacatggbaoq.gtttc CachcaCdeLJUgtthbp\HTJM
cgecatcaaactgetgetge !

jctgq;accatatqgo

J
~
ik
~

_qutctadctc
an=qacoatﬁ+
ctccagettggotg

chacaaghqgtdtQULa aacagaatt
catgeegaactc JquqqfqdddﬁﬁC”th\”OphO__”
gtagggaactgocaggedatcaaatagaacgaaagyc

atacagattaaatcagaac
tgectggoggeagtagogcggiggtoocaccLgacec

—agtagtggagreteccecatgogaga
ragtegaaagactgggeetttegttttt

atectgrtgtitgtoggtgaeacgetetcctgagtadgga aaatccgcgqggagcgga+ttcaacg
ttgcg aOpaaquﬁCC”jachfOQFoqu qua jdccqccataaactgccaqgcatp azat
taagcaqz*qgccat.ct ttcectacaaacnotttttgrttattit

tetaaatacattecaaatatl

(SEQ 1D NO:52)

-maccctqataaatqcttcaataat
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Figure 40
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ggecgattcattast
Cat ftaa:“qt Tttt
caqqat]uV\ .

ttaattfgatththCdot.t
Togeaacgthcaaa
acaqataaa
efoh ctocotactcete
ugaqttcgg %tbQJb_C
CCAGYEas ttkf@f?t\dtkdq Tthotgegttat
aatottotetcatcegercaaaacage ,1aQC“ *“P‘q+ttaaa,t
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dquOdeTqudePJCQ geecatgttaactgegatttocecatgaacgehttagagea
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taacgc dOCfJOdJCqbi””duﬂ””?*gqaa” ;oq*c;qqog(chaqcccqtqétc_qdoat
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acgetggegtttteccagg Lggagaaagecgggataattitgttgitgoaceattecgoct
ttcacgecaccttiicgocagataggacaggttgitatgace
3cgtgtcgtta ggtthJtAdaﬂrghfadcea cacagt
C agcatcgagtgaaca
_qccata;acﬂtc “atﬁgfbg. """ cgtecaccagaccaaa
tgcgacatitcaccas ac1qc ggtctygecgcratacccagtgeccoayg
. . totcggtec
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accaacygt
jttcitgoaa
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;ta*ttgat

qu

~
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gt 'C&Jt*uotugug:
cattttagtaacagott
aaataaaﬁttCDatcag
c*qa

SLocacdg
[

aqudtCCt
’qu

pqtbauk itcagthcaccgcr

gaqaaacgncqaaaccqtgctcacgcaﬁnaq
tttogthctiittgttt
daatttgtaggtoagac
tgtoctacacyggttgat
ttccacttt Pjoqt"q th- WquoaA\t”jduaft,cugdoo*ttq:”*thjo
LtLogoggaa yagtaaat tgagaagagotegeacacalygg
tL;aLV-CLCCLtdL,uayVC‘dLJ atpaatatatafﬁ*ctttaatttttaataataaagtta
atcg tcegagtegagtgoceacacagattgtotgataaattgttaaacageagtgecasgct
togettott #faobgqbgrtﬁ*tf ctgta tgttatccgctcacaatteccacacatt
atacgagooggatgatt santeli o) ragaatotogeotaatagogaagagoed
cgeacegatcgocctbecccaacagtgegecagectgaatggegaatgogegecrgatgoggtatt
ttcteccttacgoatcitgtgegaotattocacacceoocatatyggtgcacicicagracaatctgete

2
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Figure 418

scatagttaagecageeoecgacaceegeraacacecgetgacqgagettagtaaagee
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Figure 41C

chogtgagtittetttigtgttagtictittaatasccacteataaatecctecatagagtattiig
ttutcaatﬁgadttaaga gttccagattatatttratgaatititttaactggacaagataag
gTaatatotcocttcactaaaaarc Totaattttiocgentgagaactiggeatagittgtoca
ctygga cCtecaaagoec aggatrtocrtgatttecacagtoctogteatcageta
ctggttgetotagets tactgatgtocatcatctgagegtat
gottatasgtgaac gtc091 ¢ gagttttecaatcgtgoggttgagtag
tgeccacacagoat cagoetteguttcatgetcoegttaagtecatagegactaatcgetagt
catttgetttgaaaacaactaattcagacataca Tggtctaggtgattttaatcac
;aqathO(tda vldﬁ*' tectttgagttgtggatat
cragaccecetetgtaasatttce
of utouatuva ngqLTaL tttatagaataaagaaag
aazaaaaaaagataaaaagaatag;foccaovobtg-oTataac_¢actactttagtcagttco
goagtattacasaagygatygtcgecaaacgctgttigeticctichacaaaacagaccttaaaaczct
aaaoCPt.aaqtaqc;c“Ct~qcaaqu.uqqgcaau,ﬂwotrdatu\trcft tgrtoetecegacao
datcaggcacctgagtegotgtettttoegigacattecagttegctgecoctcacggetetggeay
tgaatgggggtaaatggcactacaggcgocttite Ctcatgecaaggasactacccataat
acaagaaaagcococghcacgggettetcagggogtittatgygoggectctgetatgtgghgetata
ractrtttigetgttecageagttecortgecctetgatittccagtetgaccacthteggattatece
Jrgacaggtecatteagact raggcagegytactecatcaacaggetta

(SHO 1D NOWS3)
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Figure 42
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ccegcaccgatcegeectteccaacagtbgegeagaecigaatgge
grattitoteottacgeatotgugogatatticacacegecatatggt
geactercagtacaatctygctetgat guoygoatagiit aagocagaocTyacacoogueaacace
coctgacoagetrtagraaagecotecgectagattttaatgoggatgtogegattacthcgocaac
tattgegataacaag ragecagectticatgatatateteoccaattigtgtagggetttatt
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cagatccticagtattiageccagtatgticthetagtgtyggttcg TLgTLthgdot( gecatg
agaacgaaccatrgagatcatacttactttgeatgroacteaaasattitgocteaaaactggt
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Figure 438
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Figure 43C

acgaaaagetggegrgaact scaaagectitorgeaad
caaaattatccocggetitciccaay
ctgectggogeagTatt a”““tTPC”rafqpu;.,JQC
gttceor ek Jotot qqtqbb,hctmgcb\
sggecacctoetgoggeagagetggaacgtggegagactaccaat -
Cd”Qawd””quQOT hﬁﬂq(UdOOMdLanLbL&COdaOdaCtUthﬁaaC.
dangadaadbaLCGatC gaacgecgttagcgaciccaccotgetgectaas
ttaacatggcacgtgtticccactgecacctaccagtatggoegatggtectoggtage
cgcgactygaans ractgctgetgattgaccototeccogattaacae
tgatgtatgtectaactgeatcgees iggacgtazasaaaaatgactygecgacaacaatayg
taceccatggtecactatetagitacgoccaaattagigeaaaaccaaacaceigaagacatit
J;aa iagttrccrgaaattattcoat caaagaccraatacccegatctagtgagacgtca
aatgacgaaaqgoggagas ccatqttr‘tctggtca aa
atrqtuhf\ht,hqquttQJOdrq ﬁdtqcts QUtCCCthdCcdaqdaaqttL
vdLLctccqtthiaL1a+
,1950Luaata ctti acta
acacatyg qucfbt,etc\m”taro attgatc aﬂga:ttaogtt itaagctagacyga
: qauchthdUddadctdfatcatqaattaqo artocagaa

daf'wdtgaua?aorﬁcrndgca

tJ*ccaacaa

ceagacts

tgatgaggagcaaathaagtt

()J

e

Aagggegetattact

o~

Cdadacd \,*v,auagaéiaa
;tcacbaaatgatttg
aaaactatgittgctgacceaagttacaagtttacgeottggtitiagagattattitgegaygaatt

3
aatgacagygcaaattoa

Ctzgact\vcaacuc;aacqtcaatgaagttagacactt auaL:qgt

acttattcaactggtgggageaattagatgaccttooctgaaghgoaa

tagaatgetataacc
daaactcatctocagaagaggatcotgaata
chtcttttgg:
2

zahcgqtgctQcacctgu;d;gdLa;gggddttcgaaactttctaqaacg

“cgaccatcatcateatecatcattgactt
agadgaeagattttcagectgatecagattaa
tgoooggeggcagtags JC”FL<\
corgaccocatgocgasd gaaacgoecgtagegeecgatgygtagtatgagyte
atgcgagagtaggga aaggctcagtcgaaag ctggqvut
ttecgtitttatctgttyg cggtgaacgctetectgagtaggacaastccgcogggagesgga
ttitgaacgicgcgaagcaacgacesggaggut ggcgggeaggacacesgenataaactgocecagyg
catcazattaagecagaaggecatectgacggatggeetttttgegtoteracaaactetttitg
ttrtattttictaaatacattcaaatatghatocgornecatgagacaataacoctgataaatgont
caataat

(SEQ D NG54

taaacyggtciccagoit G
atcagaacgcagaagd g”“Cf ataza

i‘.v L\
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Figure 44
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Figure 45A

cccqtct;oﬁto+‘qggaavﬁ gegt =qc¢@4tteattaatqc;q;thatLoaagua,vtatc
91 atggt Laatqajcgpatwhatcbttgaa+ﬁLmULTao~cu; Caaacaaaaagagit
cgcaaasaggecatcogtcaggatgucctitectgotitaattigatgoctggcaghtt
JtUU”QT“”q. LV,”C"q”CQPU“TCL(]qCCQttJTCfLU,Jf"qt*”audf““qch”CQQ
cetactcaggagageotteacegacasacaacaygataaaacygaaaggeccagtot
sageoLttegt +LdtttgaLgpctqc:aoLhccctuv ctegearggugagacace
acactaccatoggagctacgaagtttcacttoiga Gcatggggtcaggtggygaccaced
G ttotgcgttctgatttaatcogtat
'Eddt"ft”“”*CdfuCubCfEdddeCFﬁqutuqdﬁ CCLthaquCC&ﬂfgﬂf
:qatqgtﬁ]acqovo' . gagttttt
- cttgatc Ltjﬁct;ccat
:cct*m ggaatagagaag
gqgccatc gcacttcecgttcacge
auﬂ“dquc(htc tggctggegge
Logaccagogtggeghtt

CCCtaCtOCCCCcanC“aRVtpfottt atdabs

i

Lecagateet

quuQCr”C@OataatQchtt,

udpttﬂbaqddtvdung\puabuu\

agecgatic ch-dCLpQUQLVCLLLCLCJLﬁ1Lang1OC aaaot:amﬁoup.;ccagtttct
cgocacgacgett cnhaatghﬂ“fthﬂ“atfqofcgftuftQFZWCugcgtca“t
gaccgegttgecacoegugtagegeacegetgacggygecategttatac

3
agceatctggegacattcogtottcategetcgogagteataatgaceattoocegygtat Tpuq(u‘
gg“duqduoqatcaaaaqcaccct_' sagtttgaccotcageaccaacaatgeececgey
yucgaacaggaccggaags vtttg4“*“OCfanLCdeLa“’aD tgatcatagygcgegt
Jcaggaaagtggagtasatey gacaa gucthtgtacccaccaatogeoagaccegecagoaa
aqgtcaca\uq ~gttget ”qu*da j@Cﬁ”GZCOmiO‘adcht“Cquduva cgtgasan
Ldtqccqo - astcgecateagett

Cggic

olo;

cgcacéaacca 'ﬂcaauqa,uttbgaa 5QCL”HQC36aCCQ (elof teg
geaaacaaccgciggay g3Cac5gcn;goaadgtgatcggqtcvt1:t:tgc
cggttcataaccacgac: catgatatgcaggasctocygggectotcaggtecgcygn

atgttettrtagegty cc*o‘qoa ratcgtgacagtecaceggagoeegatgtagttaa
ageeeagy dabqtgccaggv:ptduvabgccttba“.dtq*t"ztbgqtg@ﬁtp.
gagcagotctitaattggeggoacgccagagaaaacituottcecgecitcgegeagtyaacag

taaagcttaccggaaageagetgtgocagatggitgitgagogescegacatttteggaaatcg

Utthduab

acattuuabhgtpqth\&gaatcacraqcat&hcuqqukqvatatC’“””qﬂqfoﬁrtb\ qc
ttcaaacqccatgcctchqtaatcqu”‘dtb jcoaatgacacagacgygtgeggegattttt

Lcggeage > oﬂadtd@Cdatt:cggcactqat;gdgg;tgdtgddtqcccga
CQCtt&atﬁCOf"afatthLLLLC”LCQCOPC&FQQ&&&PCUQ Jjcagacsgectitctgacy

gatggtgcocgatithgtcgegocgtecggticaaaattttatgeggataagectgatgcocaeaca

N

toccaraatcaattgutcagacgyggrygttgtagacatagrn
tgcececageocogoageegaagtgeeogetggaacggolL e
ttcotcgragacttteggtaaact oottt cg

agrgccagagteggotattiggcaatatcaaaactcatgrttiitttacct
cagttagacatacatcageciggttaatogggaaagggtcaatcagas
tcagtogegragietgggeygacecagaceategeeatactggtaggrgeagt unaddC sleioanle]

cecatgttaactgegatttecatgascgetitagueageagggtgoagteogetaacgegtizcacy

ggteagrtogaccy
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Figure 458

at.cca tltecatiteggegtegatcagttitacgecagutoet ) goeezgt
gtaccatcgttttcogtgeatgtagctaatgatagaatttiggtagtotegccacgttceagetse
cogcagaggtggetcagategttgeacaggecugaagataacgoagotagaacgeaccagaceat
gaagtogotcagygaacgoagaeyegtge @gﬂ@aLUt sttectgctgotyggeatacgganaag
taagacggcygeccageagegetacace ,qaquaa( rgetggestottocca]
aagceceggoataatttigtigttggaccatiitogeot tioc»qadMJCVVttqcuva_ C
ccagetittcecgtecagataggacageogttatgacectttctetttcagaatagaataggacgtyg
togtta aqut”“tj.acagtcccagqaaacaca”.ttcatutabLquqcaqouugtbaatag
cgrtaacgtoccageygctetacageatogygtgaacagttgeagttegteccagagtgeccataasac
gtcatacacgtceategatygategteaceagacecaazcatittagtaacagetttgegacatica
ccaaactgogggtectyggocecatacccagigeccagaaataaacticcatcaggeggtegecgta
caaaatccagttugcetageccaggoccatcteggtecaccage jj;ocaqatﬂ*tocacctcttt
ctggtgcagyggtetgtaccatgtitaaaatecagoticgecagetocageageagetggtgatyge
qqttctt.cqqfhuvhdt*tatfbdqqdupuaaﬁothc*Cqua qﬂrqdaqdcqvtqqtqat
atggcagticcagggegtyggetos tgcedazcotitggtattaatgecctetttecaggtt
gttctrcaggtaggtgatggaaaac:sy ccoctcocctecageaggitoctecacectegaaacce
aggtaagacgcttcatacaggarocages qu"“t”g%,\tCa“c ttceagttcacecgctgasac
cacetrotthataocttgasacygc f”ﬂddodpdf;Cng@Td;CCTCUJOdUCQtUCC FECQUaAg
cagacggaaagacagageggatt qﬂbch.qatoao;h_hqttutthw “gttticogteccageagt
acgatgttitcecagggctt ~ettbttoaaatotgtaggteagacecaggaeyctgea
catcgiegatcagetccagcagyggac guctggiichictacacgglLt gdLCdLjC&‘ gaac
ttcettcecteccagintggtegetitote .ccagﬁtt tccactthcaggoegttoctecaggagat
tocagga ‘*ﬁvvﬁddt;\vdU”gﬁffTngfO”tqu,tJCqud qf“QQOWdT\dTJ“ ogqQ
taatctgagtaaattgagaagaggtegeacacatggtttattectoctiatttcaatecgatacat
taatatatacctcttia ;tttaataa* aaagttsatcgataattcoggtocgagtgocecaca
agattgtctgataaatt chtocgettitteicagoggegergtutiact
gtgtcaaattgttatccqctﬁacaattccacac ttatacgagccggatgattaattgicaaca
ttcagaatctggogthaatagoegaaga "jﬂnh“thcq“ccttoccaacaqttgc
gcaqcc AdL%QngdngC'bCLgdLgng;L : ‘atbtqtq getatite
acaccgcatatggtgecactctocagtacagtctygctcta

ttaagocagecezga
cacccgcecaacacaoogctgacy a*cttvq aaagccctegcectagat taatgcggatgttgcgs
attactregeeaac

Lcotage

te]

(o]

9]

I

taatgat

tattgega d?ﬂuqﬂduﬂdOpJaqcctutvah@ahdtdtctcchdtut
gtqtaggqcttat“AhqﬂﬁﬁﬁmrquﬂaM\duvdumeCdo cttgacctgavtaguitygygetygt
Caageoygogoocgogaageggegtegaet

gagcaasttatgtygettagtgeatectaacyctiigay

tgaacgaatigtiagacattatittgecgactaccetiggtgatctegeetitocacgtagtggaca
aat fcttcbaa“*c:ro*guocg aggccaagcegatcttottottgtcecaagataagectgra
tagettcaagta ‘”chg#oatqc*;jqc“qom’ gogctcecathgeac dqt ggcagegac

at.cclt =gcgcgdLubLgp,qut th“*'Lupvadqucqqguvau glaageactaca
ttoegctocatcgecagcoecagtcod gtttcatttagcgeoct
caaatagcicctgttcaqgaapuggaga.L- ¢ Lcctecogeaoc 5ga cpaChaa;gc~

goratgttctotTogctittgtcageaagat aVCP:gatbaa#qtuqat grggctggcetc
atacotgas %antbu:;T*c*qgtqbbu\tO:COR1u_;o~dgttuocgMt:aQCfbbataac
gocacgygaatgatgtegtegtgeacaacaatggtgactictacagegeggagaatctegetate
tccagyggaagocgaagtitccaaaaggtecgtigatcaaagetcgecgegttgtticatcaage
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Figure 45C

ctracggtecaccegtaaccageaaatcaatatcactgtgtggetteaggecegecatecact
ajcojgtacaaatgtacgeccagcaacgteggttcgagatggcygetcy
tgatagzt fq%otcrubaf““cﬁgcqauuap gettoocorcatgatget

ceoataacatcaaaca

gtaceccaaaaas
cecgetgegttecggtecasaggtioetge
GuL+dvjdi cgaacaggcttatgtce g
; cagcgaagtcgagygcacttet

aggeattggoggeettyg

tcafypqtttC“ C”qb
gteectgygetygageygaacgagay

ctygttettetacggeaagy vov;ctqgagqaatc e guagatocggaagac

Lo felete gbt+qc<{gtqu1qc1qa“f cgjatgaay tocgeatectegotitict
goaadggoedgagcatogtitgitegeccagettetgtatgyaacyggoc 1qccoatﬂﬁﬁtja9.tt
ttgca apchqogfhcaoqat,uOﬂctttcgat“acqgcacgatcatck- iCgggagogcaaqyy
goetnecaacgategggact *qgtJtt;CC”Tdowq““+§qcacccaqcptTFOpqaoh;qqooda

ttaattcceoacggotittgetgocegcaasacgyggetgttetogtotigotay scaga
atcgeagatcoggettcagecggttigecggoigaasagegctatttctitceag vcatga

Ltthttcccocacggaaggogtaa
dtbxﬂ“t;i*tdeﬁctﬁ*ct gtgtgacto
itgttetagttget qqtt;
Tﬁtkbdttqt,gat-vjt%

ctggctceogtgtogteggeagetttgatiegataagoage
tgagetgtaacaagtugbetcaggtgiteaa
.C‘””fq terattaggtgttacatgergtue

qdmfgdaﬁddadadutethd age

g *t*“t” qqkdtqo bcgttqttt
mfga*ﬂua**quqatcatac Lacttteocatygt tit
gaattttogragtiaaagcatecgigtagt ]
cb(LaaL1qL+qLLQu1“t . c
gttt aagtt“qcf*av\ gtotatcoragthoaactiggaaaatcaacgratca
be&uﬁC‘]PCfP*“f qufu\qu*‘“*fqddf”*.fﬂctfa
BCCC : tgotagtrtatittcaageatitaacat
aattbcatcaaggctaat: ctatatttgccttgtyaot:tLLLLL gtagttagtict
: tagagtatttgttttcaaaagacttaacatygttceccagat
actggaaasagataagygeaatatetorttecactaaaaactaatto
togeatagtrtgrecactyggaaaatcrcaaagectttaaccaaa
. Loage ~Lggttgetitagctaats cataag
tcatcatcrgagaogtatiggttataagtgaacgacaccygtteegtte
carcgquqo**a:qt gtgccacacagcataaaattagsttgagtt
~catttygotitgaansacaactaattecayg
acatacatecLeaal .qqt,LdLJtTO,,kudd udCLd,dCFadLiQaganggbfdq;CdﬁLg
ataattactagtcctiitecttigagrtgtgggtatctgraaattctgctagacetitgctagga
aaactbgfaadtLutmctﬁia;uctgpv aasttccgcectagacett ybtogttttittictit
atattcaagtggttataatt atagaataaagaaagaataaaaaaagabaaaaagaataqatcc
cagecetogtygtartaacteactactthagtcagitocgeagtattacaazaggatgrogeaaacy
ngLLugctuctctavdaaacaqacﬂ;t: aﬂaddct'adqf'gCﬂCC”*PQ'ddCOT

Laascect !
cgggeaaatcgoigaata ttttgtectecgaccatcaggeaccigagtogetgtsittt

taatttotoegett
qcattcctqatttcbtv

cattttccecctactgatgt
tttcct oLaGﬂthf‘é

ra
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Figure 450

Ghtgacattcagttogeioegetecacggcthetoggeagioaatggoggtaaatggeactacagycy
ccrbttatggattcatgeaagjaaactacecataatacaagaaaageccgtecacgggeticetca
gqgogtTttatggcgggtetgotatgggrgetatectgacttittgetgotecageagtLoctge
cetectgattotocagtetgaccacticggathatcecogiygacagohecattcagactygenaatg
cacccagtaagoecageggtatcatcaacaggetta

(SEQ ID NO:55)

—

RS



WO 2010/031077 PCT/US2009/057037

1037251

Figure 46A
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gepeengegeectigacgatgecavatecigageaaataativaaceactaatigigageg gataacacaaggageaaacageeat galal

oMS &8

celgtivigegecgegtaagatiiaceiglicggipaacavgecglagtitalgeegaaacigeastigegiglacggiegaacigeglacee

gloucocbcuz’uactgadtg cictaicactaticagagecagatoggecgeaceggieiggatiivgaaaageaccettatgieleigegg
taa ugamaaato%gaoat tiwetaltaacg@igliicitgacegtegaticcgacatceeggigggetoegglce gj 11agCageec

[2e-Tn

coghactatcgegictattggtgegctgaacgagaiglicggriliggenicageci geaaganaivge lanacigg gecacgaaaicg

=

aastisaaglacaggpigecac glecocaacegatacgiolgiitetacilcggeg geglogttachate CC&Z}ZGJCOR gcaaactgaaa
aclecggactgeggealigieatiggegataceggegtitciectocaccaaagagliaglagetaacglacgleagetge geganagelac

cogaattigategaacegelgatgaceictatiggeagnateictoglateggegaacaaciggiiciglelgocgactacgeaiccategae
gcelgalgaacicaacca go wiceiggacgeccigg gogtiaacaictiagaactgagecageigalclalicegetegigepocag gl

QCRilte oCRCiaanAlvaACRERCECIQRCRRCEBIZ UL QAL It ZearigarccRric 22 a3aRat RCAACLaaRI ZErARANEC

:::

getagragee oci@"coot azaglzaclatcastaaaccegacegzageaaggicigadagiagattaagectigaciiaatagetgoitatiic
geeett atggtacctagtd;udtlbaadaaadcalggdaaLg;gtcaac\.ggu...ou.s;s,aool»aaLtclacc,ca.g,tgs,gtlgcgagaacok
ggaanacgasctgaaavgeigeitegaagecctiggagatccgeaacaagaagigelggpegeagiiglecgeacgeegeitataigla

ad

clotgpea aOLL"cggcocucgwtawccactct geeppaageigalacclacglaatcticgoercgaaccacaceggclacggtage
celgteictintgagcegigaaactigeaagacccegitgoocanlatcgatgligacetpoaaci ggeggacggeticigacticcategla
atgrggatgascleggicacaaatavgaacacivtategaagifcagetgovgiticigesataceglitigaacgegalticaaaatictgee

aay

aalctgratlggplatgeaagacgaagaancegegglc b aglagglaacclgciggegeatotgatcagegagicegglaaacgigcial
1aCc2iges
l‘

gateatvgeaagaletgatiicacccactaigagacggot aagaaaicgatlcegaagiiatigatictaicetgaacittgaca

teictggeatgtacgategeciglategeegiag cggcmg ftac Ugtm ggeeeatcacegeialgeigacggeaaglaaaaagely

o getel
geceuctetvgtecgacitigoiganatacgcasacageggigacglates ggloatasatucoug gatpooctacgecgecateatey
tteogtangeigatianagotignacagalaggatiicoic le\"vn{()( tacaaggaggaaaaaaacatgaaigetictaalganceggigalt

clgaaaviggelogcictgetatiacey aaaggtgxclagoadggjgU“ﬁoum;ﬁgaaoclg; tgetgegralegeacaggaastiag
cgtltcegtgocaaga lo,,ucgtggtthbggtocL<*Ltaoc,itcg,gjg.s,amcgmcgcgaagaagta rggectgracegloceticgace

cagagggegcaatigiiacicalgaatcigtianaaageicguctecaaagtigtaggtiectcipaatageticggogtocatoetaicgeaat
geatcctatgpactgegragtatgecglaav gaicglaicpanacgalgtaleigpaciocalcaa uua‘atoctUuaaeaagouzz.oetocc
) SEArav MY Vo8 88 o

gotivtocacgecgarvgicgraalggatatigaaciggaocactiglatectgiecggtpaicanalv gitoctioeciggecaaaganciggg

atctecegectloggectgggragegeagaggal galgigeigpatatggage geaascotglaceggaaatcaccecaganaciilega

agagticegecacigeategpiagiiclggitetactgatgtaacey umcawL\ggguma&wctooaacuctwual.louucaazma

teticcatiactagetacatiticascgetgglaaageagacaacatctaccgetitelgaatggleaglecateggeacicgeateageeegy

agwlo"utgtt.wagqagudtLaawtaadl»u.Lclaaau,agL,.a-\.oagucwcaaggaggaaaaaaacatoauéacacmwag cege
cgcaaaatigascaccigaaacicigegeagaatecceggiigaagegcgleagglalelgeegectitgaagacgiiacielgalecaccy
cgetitaceggageigaacatggatgaactggaccicage gilgaliccigg gtanacgealeaaagegeecgiectgatigegtelateac
gggtgL cacecagalacealeccggiiaacgetgegetegeagetactgelgageagcigggiatigecaleggegiigecicteagege

geggecatigalgalecgageeaggaagacageticegiglagigegtgatgaagecceagal gegtitguitalg geaacgloggegeag
cac ') alcegleaglatggtgtigaaggleilgnaaaacigalcganal gaitga gcagatgcctg caalecacctgaactiiclgeday

GQ

[Eloh
a32CLEiceaaceEgasgglsacegrgacgcaccggitgcciggacaigaiiacegaaalitgcicicagatianaacticegrtaategt

gaaagaaaccpglgcaggenilageeglgnagatgcgaticigiiceagaangetageglgagegeaategacliggeggegeeagey
geacctectggpelggeglogaggictacegigetaangasageegtoacicigitagegagegittaggtoagcigitigegatitcggca
flecgacggiageticleigatigaatecegeguicctigeegetgaicgeaaccggegglalecglaacggiclggacatigelaaaageatl
geiclegpegcaageget gecagegeegetetgecgilegligglecgiecetiggaggecanagaateegtiglacgiglyeigagelgea

e &

tgcig gaagaatitazageagesalgitittglgcgeitgeggesacalcasaga
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Figure 46C

acgetelgtangoficaacgegiclacaaatananaaggeacgivagatgacgigectiiitctigiciaga
(SEQ 1D NO:110Y)
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Figure 47A
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Figure 478

glligacagetiatealegacigeacggtavaccaatgoiteiggegivagacagrcalcggaagciglgolalgg {
cavigeataaitegigiopetcasggeacaciorcaitciggalaat glittiiy coc,cmgal»aiaacgg {ggcaaatalicigaaatgag
cigifgacaatiaatcatccgavicglataatgisiggaaligigagcgoataacaatiicacacagganacagoegeogeioaganaaagce
aageggeacigelctitaacaalitatcagacaatetgtglgggocaciegacegenntiatcaatiaaciitatialiaanaatiaangaggtatat
atfaatgtategailaaaiaagpaggaataaaccalgiglge gaccletictoaaiitavtcagatiacczaycataaliceogicgicegrnaa

ctatcagecaaaccetgiggaatiicgaativctgenatocciggagaacgaceigaangliogantageiggaggaganagegaccaaact
caggangaagiicoctgcatgaicaaccgiglagacavccagecgctigiceetactggageigalcgacgatgigeagegeetiggoict

gacetacaaniitgaaaaagacatcatinaaguccigzaaancaicglavigetg gaceanaacaaanagaacaaatclgaceigeavgea
ac ocleigictticegloigelgegicageacggiticgagotitcivagatgiiitigagegiiicaaggataangaaggtegiticageant
gaactoagaggteavgteceaagocrigetyagectglatgnageeicitnceigggtiicgago ot gagaaceigeiggagoasoceogt
acetil ..c\.ais.acc,g.acu;gacﬂ acaacvigaaagaagguealigataccaaggligeagaacaagigagevacgenciggancigoeat
alvaccagegivtocaccgielggagaeacgiigetiveiggataaatacgaacegaaagaacegeatcaccagelgeigeiggagetgec
gaagetogatiftoacatgelacagacecigeaccagaaagagetgeangalcigicecgcigglgeacegagalggsectggctagena
aclggattitptacgegacegeeigatg cgeeagac
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aclaaaaigitigatcleoigaceaivategatpacgtoiaioacgitiatoocacicigeacganciglaaigitcacugatovigtagage
golgggacaiigacgetatiaacacoetgecggac Lamtom sclgtgtiicciggeactglacaacaccgiiaacgacacgievtaticialt
clgaaagagaaaggicataacsacetgiectaictgs C,Oﬁd{laokiQL‘COngdClclU&ad.AOCCUiL‘{UCd&OQOUC}:da{ﬂuj’[&Cd
acgacaaaatiatceeggeliciccaagiacciggaaaacgocagugtlicclecivcggigtageacigelgocpicgicifactiticegia
toccaocaggaooaamca,cl»coax cacge gc,ix vt gaccgacticcatggtetggigegltcltageigegitateitocgecie

tocaacgatctguecacciiigegeeageigeancat gactaccaaticlaicattagetacalgeacgaaaacgalgglacea
gcg 192240 aum,ccgcguavcaciwUtacac-ﬂ

et
gogag
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gcggtaatlg;gacaﬂg geaaatclaticciatiaacgglgitiiciigacy gtcom“mﬂa(‘amg\ggtgggcucooutsgctavxa
geocagecptiacialugegiciatigelocpligaacgagetgiteggatitggecivagecigeaagaaalcgetaaaciggaccacgaa
ategaantiasagtaca gtgtcscoc“Lc,ccc,aa»coauwLdtouluauﬂcgfa 3 gipgtiaccaleceggaacgicgeaant

gaaaaciceggactgoggcaliglgatiggegataceggegiiticioctocaccaaagagiiagtagelian &Eacu cagetgegegaan

gelacecggalilgategaaccgeigaigacetetal ws:maaa‘"mwwcoo 5,,1 acaacigguictglelggeractacgeatocal
cgeccgeotgatgancgleaaccagggloicciggacgeectgggeg itaacatcilagaact gagecaget gatctaticegeteglecyg
caggtgcgtilggegetaaaatcacgggegelggc ogcggiggc%gtatégitg sgelgacegeleeg ganaaaigeaaccaaglggeay

angeggtageagyegelggeggtanagloactateact maccgaccgugm gulctgasaglogatiaaaglelagitaaagitianac
ggtelecageiiggel gllidgpeggatgagagaagattiicageetgalacagalinaatcagascgeagaageggicigataaaacagaat

SOV e
ftgecigecgecagiagegopptogeteccaceigaccecaigeeguacicagasgiganacgecglagegecgatgelaginigg geict
coecatgegagaglagggaactgecaggcaicanaluaaa Lv_aaa"f«,ic agicgaaagactgggectitcglittatcigiigtitgteggt
gaacgcictecigagiaggacasalecgecgegageggatiigascgligegaageaacgyce fg*va;g.v_gO»fcooo caggacgece
gecatanactgecaggcalcaaaliazageagaaggecalocigac gufgoﬂcu»wow tiiclacaaaciciitiigiliatittictanataca
fteaaafatgtatcegeliaacegpaatigecageigggyceccctcigglangeiigooaageccigeaaaglaanactggatggctiicics
cogecaaggatclgalgaogeag ggeateaageictza lcuagagu* goatuaooatcor legeaigatigaacaagatg gatigeac

geagglicteopgoegeligeglg gagaggelaticggetntgactgggcacaa
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Figure 47C

cagacaaicguetgctetgatgoegengigliceggcetgicagegcaggpongeceggtictitiigicaagacegaceiglecggteocest
Qaatgaacigeangacgaggeagegeggelateglaacigeccacgacggaagi guy geaguigtgeicgavgitgicactgaage

ggga(cmaclgguauau‘ ocgaagtoceggggcagoateiceigivalicaccligelectigoogagaaagtalecatcaigoct
goctacatacgetigatec gcmc«t'zc ceoaticgaceaceaagegaaavalegeatogagegageacgiacicgg
atggaaouagtutafcgdtca rgaigatelogangaagagraluagoecivgeacengcy gaactumg;»g,awgt..tcmgm, ag
catgeecgacgecgaggateicgleg t'tOct.s, {; regatgeeigetigecgaatatealgglggaaaaiggecgoitiiciggaticaliga
cwtggccgwtgggg gocgrascw[at» geavatagegtizaciacecgigaiatigelgaagageilggeggegaatggeiga
cgetiectegigelitavgglategeegeicecgaticgeagegeatcgenitctatogectictigacgagiiciictgacgeatgancaaaa
twcuam.gtoaoumg%t'tcacsza.gcgtcagmc,m.gaoaaaagatc aaggateticligagateclititticigegegiaateigety
cilgcaaacasadnaavcaccgeiaccageggtagitigtifacegeatcasgagetaceaactctititcegang glaactgacticageag
agegeagataccaaatactgiceitctagiglagecgtagitageccaccacticaagzaacteiglageacegeclacatacclegeicigeta

DS
atectgtiaccagtggetgctgecaglegcgataagivgtgleitavcgaetiggacicaagacgalagliacc g gataageeseagegic

ezt

81l

pats D
ggetzadcgeeeeglicglacacavagencagetiggageaacacciacanceanctigagatacctacageglgagetal gagaaa

gggagaan acaggtalccgglaagepacaggeicgaancaggagagegeacgaggageieca

oQg
o1
gegeracgeileegs
[83
o

ggggaaawa(’mlamuau"!mtouggé cgecaccictgactigagegtegatiitigteatgeiegicaggegspegguge
clatggaaaancgecageaargeggectiitan ggttctggentitigetg gectittactcacat glictitevtge gitateoentgatict gt

ggataac tatlacegoectilgagleagelgalaccerlegeegeagergaaczaceyagegcagegagleagleagneageaagy

gaazagcgerigalgegglaliticicoilacgeatelgigogetattivacaccgeatatggiocacicteagiacaatetgeleigalgecge
amgtiaa.om.aotntacact-\:c0'ciat<:<u.tm,mat.13\ cicalggelgegectogacaceegocaacacecgelgacacgecetgac
gogciigtelgetoccgocatecgrtiacagacaagelglgaccgivice gggageigeatglgicagaggilitcaccgieaicacegaaa
cgegegagecageagateralivgogegegasggegaagegecatgcatitacgiigacaccale gaatgglecaaaacsiitegeggta
(gecatgatagegereggaagagagleaalicagagiggleantgigaaaccagiaacgiiatacgalglegeagagiat gecgaigtetet
tatcagaccgtiteccgeglggigasccaggocagovacgiilvigegansaangogeganaaaglgaaageggegalgacpgagaigan
ttacalteecaaccgeglggeacaacaactggeggacaaacagicgiigelgatigeegigecaceiccagictggecclgeacgegecy
egeaaattgtegeggeattasatelegryecgatcaacigggizacagugiggtoctategatlgatagaacgaagegeegicgaaget

elazageggrggigcavaatctivicgocaacgeglvaglggectgateatiaactaty c,oc\g;ga*oax caggatgecaitoetglggan

SYe D

getgectgeactaatglice ggegtiaticiigatglutetgaccagacasceatcaacagialialiilcicecatlgaagac gglacgagactg
gecgiggageatelggicgeattgggtenceageaa a&cg coclgitageggeeccatiaagitelgicieggoegegtetaeglelegoieg
clggeataaatatelcaciogeaaleaaaticageegalag mdax09mdovcgactooag!m:caLtztccggttt&caacaauccai.oc
anstpelgaalgaggse aLc,qt.tu:caciocgatiougéd mcvaicaoawocnc,lgggwcaatf cgegecaliacegagioog
ggeigegegliggtgc ogatatelegglagiog catacgacgatace gaagacageicatgliatatcec geegleaaccaccaloaanca

geatliicgeetaolggegranaceage gw"acwmw g aaqgmwagggu caggegeigaagggcanicagelgigecegic

teaclgglgdanagaaaaaccaccciggrgeceaatacgeanacegecleleccegegegitggecgaticatiaatgeagelpgoacgs
caggtiiccegaciggagageggecagigagegeaacgeaaliaatolgagitagegegaatigatcly

galel

(SEQ 11 NO:103)



WO 2010/031077 PCT/US2009/057037

109/251

Figure 48A
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Figure 48C
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Figure 51A

SN S

-

L:gc1g03ctcggtcgttcggef'e stcagetcacticaaaggegotastacygt
atccacagaatcaggggata Refat E%abaa'Stgtqa icaaaagqgetagcasaaggcesag
gaacograanaaggoogc q “_J?tC,JFCCC'. ~gacygageatcac

aaadatcgacaget «'wqt.(,(ms‘qctq\ cgaaacoegac

~caggagttto
cgegototeetgttteccgacoety ¢ ACCY acctgtoege
Lt ﬂ*gvcttdqo.oauvgtoguoc:t+gt dtJgCthCgCtOtantatthagLECQOLQ
aggtegticgotecaageigoygctygngigeacgaacceccegttecagecocegaccgetgegact
t:;cciqtadctdthTCf qt caaceeggtaagacacgactratcgecactggecageayge
cactggt atqtdggugg;qctacag?'+t” rtgaactgglgy
coraacta tatttagtatcogecgetctgctgaagaecagtiiacct
L“ﬁguaa,ogdo Lojvaugtvvt atocggcadaacaaaccacoactggrageggtgotitit

~

ot O

tgtttgoaagcagoagattacgeogoagaaaaa aaoqatc*c“akoagaLc tottgatctithet

abevctcrqa qﬁ dCfJUddCOaﬂdukf“ﬂPO“*“L" Tggrecatgagattatcaa
aaagygat cttttaaattaaaadatgaag aactaddtbtdddgudtdta
Lgagtaaad uvagttaﬂﬁaa gotitaat ctatorcagegatotgt
ctatttcgtitcatccatagihgectgacteacoegta tacgatacgggaggget
taccatctyggecacags GFtl“ﬂdfq&fﬁC““Pﬁiqﬂ”"C ,qvt,dCCQGCTLLaquLtaLJ
agcaataaaccagcocagcoggaaggyeegagegcagaaguggtectygeaactotateccgeactee
atccagtotattaattgtigeoygggaagetagagt 1 grtaatagtttgegea
acgtigtitgccattigectiacaggcatcgtggtecicacgetieglegtl i ggtatggaiicattzag
ctceggttoccaacgatcaaggegagitacatgatcoeccatgttgogeaasaaageggitage
~cettogoteccteogategttgtecagaagtaagttggecy *aqtqt~‘*¢’h“:atgg*fatqo
cageacthgeataattertettactgteatgecatecogtaagatgettitetgtgactggtgagt
CLCdaCLaagLLdttvLuagdaLdCLqLaLqug gaJngo tgeicttgoeceggeatcaata
coggataataccgogccacatagecajaactttaasagtgetecatcattygaaaacgtttctiegy
ggcgaaaactctcaaggatettacegctgitsagatecagtitegatgtaacccactc ctgcacc
caactgatentd dO'ETC**Tfnﬂt*?“»Pcaquq ggtgagoea Jocaa
Caddaaagggastanggacgacaccygas :gtiqgatﬁvﬁﬁd+dvubt*kct it
ctgaagcatitatcaggitratigteteatgageggatacatattugaatgtatiia
aaaataaacaaataqggggttcegcygcacatttaccocgaaaagtgecacctgacgtctaagaa

&

Trtotg

J a

accattattatcatgacattaacctataasaataggoegratcacyaguecetotegtectogeyga

gtotaoggtgatgacggtgaaaacctetgacacatgragetooegas gagtcacagettgtot
gtadchﬁqa;'vbg\qivaquaaqbcvqtVao\qhvvgtbachqougttqv"qo\hqt S{ofe]
agctggcttaactatgeggecatcagageagatightactgagagtgecaccatagatctggagaty
ftaatataaaaaccticttcaacrtaacggggeaggtitagtgacattagazaacCcgacty
gtacagtoggecattatcteatattataasagecagtecattaggectatet
. atgltacctgtaaagatagae
tattgaattaﬁgttuatyaaLuaa“t"+gc*qcfgt4“*'atoogtajaathuat
tactattattattgatattiaagtteaacccagtaaatyaagiiccatggaataatagaaagaga
aaaagecattttcaggtatagc thTLu‘\gaD_caattLccubbaapéettatatttctctaca
tcagaszaggrataaatcataaaactenthgaagteattotttacaggagreccaaataccagaga
atgttttagatacaccatcaaaaattgtatasactggotetaacttatececaataacctaacte
tcegtegetattgtaaccagttctaaaagetgtatitgagtttatcacccttgtcactaagaaa

ataastgcagggtaasatitatatecttottgitttatgttite

Gacaatooct

caaacaatoctgcatgataaceal cacaaacagaaty

LR

1




WO 2010/031077 PCT/US2009/057037

11567251

Figure 518

cactaatatecaatit
ctitttcectetteoca:s
aaqt 13

ggratas
atcaaat

tgtggttatactasaagtegtttgttggttecaaataatyg
ctaaatcaarcttatteaaagttcatttigatatgec
aqgaoact*actt yhetogoaTticetteatt a;aatcaa
—atttta

7aataas

qccagtqccaaﬂhttqc»m

¢ ;ocadabcﬂthghutchLataaaatt
cogeatcectgat cottggycgaatgit
tlteorvatcectttictgraaagtttatit

aat qn >G
avcettatt ttecoetcecact ataattttt
ttcagaatacttt -tjc%av%at““czccataatatvcat‘.tfctpac gga
AGCACECUCATIT ”dfifqdlchdT\fT Loegacaggaatth U”"]Qq*PTUdQQdGCdtfu'
acctacaaaagratgacatttecagearaatgaacattttacteatotact it '
agtatgaaaatagttatitcgagoctoracggaaatag: q%ﬂagdtjdtwva cta aa1ogaoat
aaaatcatctcaaaaaaatqggtctactaaaaLaftaf ccatctattacaataaatthcacaga
aaqtaaqtctectctqaatt ;

g’((;aqxb\tdQOaﬁblﬂdt

aaLanLvadgLaabgL gaaatltc QC“aaaa;:cc gaca
caga
tagygaga dvb”“ﬂdgttttaa
,avddngLdeL"hggaaacaqa
qattaacgqatchtttagtggtcag
ajaagagcaagatc
avqp“f%abca sagggatattcgctgacga

a
a Q
T
_\, O

- 9
gecaatggocttaactgetgaaasaltgLyg c:cg
aacttttcectgtacattcacaattaasaa C
aavageoeecattagaagt
: adgetagga
_C::,Cc Lgd C C'lc:’TC-
?u,t“qcfatfat_xgaoah gLgtgga f\qﬂ.artqatpc g@cfat
3¢ :ttthCCuinﬁdJQ(gu*T\avduJ(fT* atcaacttactacyggaag
aaattgatctgtatgas catttygcageaacttcaatcghgagtccasagagaact
gootttacragaggas gt rggtatttbtecattaggtecatgegattggt
uuca.~jcfgc1ggL;LaLtaacaagctf*ag;"awcaa:taaatcaaaaagaaaagaaaLaLg
gagtggcttcttiatgtatecgoecagtyggetitaggactagetatgotactagagagaccticagea
aaaaasaaacagacygat ~atcas agtectgaggaacgectyggettectottettaatgaa
ggccagat tictgelgatacaanadasagaat ligaaaatacgygel.ttattclblcgeagatigoea
atcatetgattgaaaatca aa1uag'gaaaragaaj gcecgatgggegttggettacattitaac
agLggecgaaactgattatitgataccaatggegacagaagagecctcagttattgcggctig
aqtaatqgtq-uaa%:tagcabaaogafctaA ”“ftqaaf aacaacgctt avthg*caac

aaategititottacgatgr ng;tgdtaa'\

ggaagtitt =
'vbtoatoudtﬂattuo1ab

f))
O

/] (\ L
‘-Q

AGCOCgoa

P

Lecaacaagcs

gatttgcaatatcgtact vgtCGact-
atgcaatgygyggacaaatatecgttaacygctatgtitggaagyty
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Figure 51C

googagttgttecgtgaatgotitgeggageaaaagatotattteagtatttttaagtaattatg
coo"tcttahqa*qaaaahqoﬁtatthcajVLTga gtttaagtaagggjagcaa
togeogagaaattgotgaaaaaattgrtttagettcacgetatgetrcattagatecttatoygg
geagtoacgecataacaaagyaatc un\uOudt Uuﬂqptqtagtt._aQCtJC"an
atacacgcegetgrtagoget C ey
gactagttggacgcectggatggegaacaactad 5¢
dv]QLtQCDQpLQC““D aaaobut+ acctaaat:

cggatgcaaaagaacta gtCORQt“qt“qCchfq tggttTy
a“jqcb(ttaotﬁ & AT

L1qh
J otvaxvact]a
cacaaaatttagcggegtt

agecacgttcectttagey

ﬂqutLuataaaattagtpcttttcta cceortattatattgatatcacggycactLg
Tgaagso ﬁaqaaatj,wgac rtq\A~aattt¢=+at+qbfatfqgﬂﬁaaOA“caaatggcqg
saacecaatecagecaagatattgtgacatttigecageraataceoe cgatettgaccan
agaagataasagaggecattgatatggugattgiey QOLV=GdUt”CdOtdtqu1qduC”ddad
gogageocgeagttgtettacataegttta nggqat;,~ cgctcectttogaaatea
aggaagcttgttacggageaacagoaggetitacagitagetiaagaatcacgthageottacate
agataaaaaagtottggtegtageggeagatattgraaaatatggettaantic tqcc&qtcaq
corac Jgagetggogeggrtgcaatgttagt gl gtgaacegegeatttigoenttaa
dwquTiiadtO Odtg”*ﬁd\]cmﬁqwxitq+ltgd”*Vttggu_bp\ad‘duCCLdCLCuvd

AL

Locgatgoleoeliltgicasacgaaacctacatccaalt s Lin caaj_ctgggat
gaacataagaaacygaacoggtcttgattittgcagatiatygatgent tagoqt ccatattoctt
acacagaaartggygearaaaageottattac : crecgaceaas

acgaatititagoce ~gaagaaagl tecgtegoegta
QOLLV;th_a1gtvqguvbua tteccecctittagasaatgcaacgacttias
asattygttitaticagttatggttoetggtgctgtcgetgaatttttcactgge
togftﬁbxcda“tcctptaca?a agaaactcattfarﬁa

Tate

aettagtage
utg”tqqataafCOﬁa qaanbt
agacattgatcaaa
,i;tcgttctt?*“
attatttitectectoacgcaty

aAa4adacc

ataatcg gokLchtccctuhcacair“Ttaa\gacaaaéthggc.tq=“~fgq tagta
ccecgtaacggecaagtectgaaacgbetecaategoecgoettc cbqott~crgotbd00t:2@tocc

gtaacggtoegoogoogttt 'taccqqﬁ' weggeattogtaatogaggateccegggtac
cgagotcoaattegtaatcatgteatagotot bty cgtgaaatigtziatce acaatt
ccacacaacatacgagccggaagcataaagtataaagootgggatgecctaatgagigagetaac
Lcacattaattgegtigogetcactgocecgetitocagtegggaaaccetgtogtgeccagetgea
ttaatgaatogoocaacgeygogyugagaggegygttigegratigggegetetteogettcataey
ctcactgac

(SEQ 113 NO:56)
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Figure 52
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Figure 57A
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Figure 578

gagggcgagctcancgaleeggeigetaaca m»ccwudooaqe'*foaguqgclecxUCC'ugcroe»caalaacuvcmaa ¢
celiggepccictaaacgggictizagy 'gtl utigetganageaggaaciaiatecggatatecegeaagaggeceggeagtaceggoeal
gaccaageetalgectacageaiccage iy ng eegaggatgacgatgagegeatigiagalticatacacgelyceigacigegt
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gcctaactigicagace awtu actcaistalactitagatigatitasnacticatiitiaalttagaaggatelaggigaagateciititgatantet
catgaccanaalcoctiaacgtigagtittegticeact gagegtoagaceccgtagaaaagatcaaageateticiigagalcetiitictgey
cgtaatcigetgeligeasacasanaaaccaccgotaccageggtiggitipitigecgeateaagagelaccaacicititlcegaaggiaact
g,cttcagcavd%%a ataccaaatactgicctictagigtagecgtagltageccaccacticaagaacioiglageaccgectacatac
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ctegetelgetaatectighiaceagiggotactgecagiggegataagicgigicitace gggtiggactcangacgatagitaceggatang

590951%50& 1y wl“dd\.éﬁ_}’ ggglicgigeacacageecageliggagegaacgacclacacegaacigagataceiacagegte
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gactitacgaaacacggaaaccgaagaceaticatgligitgeicaggicgcagacgtittpcageageagtogcticacgiicgoicgugia

legotaaticaticigclaaccaglaaggeaaccecgecagectlagecgggiccieaacgacaggageacgafcalgegeaceegiggee

aggacccaacgetgecegagatgegecgegigegactpotegagaigecggacgeaaiggatatglictgecaagegitggttigegrat
lcacaglictocgeaagaatigatigoctecaaticliggaglegtoaatcegtlagegaggtecogecgeciiceaticagatogagalesc

COgUICCalgCacege gaceCaacgegggoaggcagacaagglalaggee ggegcctacaatecatgocanccegiiceatgigete
gecgaggeggcatasatcgecglgacgatcageggiceaatgate gaagitaggclggtaagagecgegagegatectigaagetgloce
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Figure 87C
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gegeageecggacioggtaalggcecac utag,c"c,uaoc watelgategligge m“aocascocaorbgg acgai ceeteatt
cageatligeatgglitgtiganaaccggacatggeactecagivgecticergticegetalegguigaatiignti gegagtoagatatitalg

ceagecagecagacgeagacgegeegagacagaactiaalgggeccg Udad&,a“\ gegatigeiggigacecaalgegaccagatget
ceacgencagtegegiacegiciicatgggagoaaataatacigligatge ol otetgoleagagacatvaagasatuacgeeggaacalia
gtgcaggcageliceacageaatggcatectggicatecage ggatagitanlgatcaguecastgacgegligogegagangatlgleca
cegecgetitacageetiegacgeegeticgiiclacealogacaccavcangelggeacceagiguicggegegagalitaategecacy
AcHatltoCcLace 2CoCLECagocLagactegag ot ocaacLcaaicageaatgacigtitzecegecagitetigigecacgcog
tgggaalglaaticageicogecategergeticcacititleccgegtiticgeagaaacgigectgguoiggticaccangegggasacg
otcigataagagacaceggeatacivigegacategtataacgitavigaliicacaticaccacectgaaligaclelettcegggegetatea
fpecatacegegoaaggtitigegecatiegatgatgtecgeatelegacgeictecctiatgegactectguatiagaageageecagt
QaggtleagCe eHEageacegeCRerQCasgeaalggiocalgcaaggugalg el eceaacagicCoceucacgaysecy
ce m,(,afa.g.ccaa0c«,gaaas.aao«,ga.t_ca\.gag(,g.ggaagjl_ggcoagcccoatcuwwaicqa galglepgegatatagocacea
accgeacciglggegeegetgatgecgauoacgatgeglecgeegiogagoategagatctegatleccgeganatiaalacgactea
ckutagg,ggaul glgageggataacaalicecciciagasataatlitgiitagctilaagaaggagatalacalalgegg ggticicateatca
eateatcatgotaigectageatzoctizgtlg gacageaaalgegicgpeaiciglacgacgatzacgataaggatcatecclicaceat g et
atectglictgegeeggutaagatiiaceigileggigascacpeeglagiitalggegaaactgeaaligegtgigegalgpaactgegiace
cgtgttcge gegzaacicagtgaciclatescialicagageragategoecgeaceg gictzgatitegaaaageacciiatgigietac
elaaltgagaaanigegraaatctalivolatiancggigiitictiigacegiegalicegacatecegglg zgeiey ggtcwugmocw»g
cageegitactategegiclatiggige getgaacgagetgiicgaatitggectcagectgeaagaaalegelaaaniggeccacgaaate

CDOD
gaaatinasgtacaggglecegegiceccaacegatacglalgiitetacctiegeeggeglgptiaccaleccggancgle geaascigna

Uo

aactecggactgeggeatiglgatiggegataceggeatiilelcelecaccasagagiaglagclnacglacgleagel ge geganagels
ceegyatilgategaaccgetgalgaceictaliggeanaatciete glaioggegaacaactgguetgletgge gactacgeatecale g oe
cgectgatgaacgicanceagagieleciggacgecctgggogilaacalcitagaactigagecageigaictalicegoleglae ggeagy
tngmvwU»madal@aa.gggtL’Ltow' 5%& goclglalggligegetgacegelecggaanaal geasceangigeeagaage

getageaggegetggegetasagigactalcactanacegacogageanggicignaagiagallaa

(SEQ 11 NO:104)
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Figure 58A
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Figure 588
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CJ
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taccgtigatacticccegetglategiceptgggecgalicticenaagaigacciggacgaaatgeglagegeacigeleeglggegatel
ggaageeglgpgteagatiocagancgloatgeictggetatgencgotactalgetegetgeacgiceggeg steegiatetglecee gy
claccgliacegiictggatictgiictgcaacigeglaaagatgglglectegeatacgegacgatggalgeggeeccgaacgigaageic
tgtgeegicgigeagatgotys xg glauigeteatgliglacgigeageigegictggeggicaggliciggtigeagaeccaggigalggie
cgegletgeigleigaaggigcciaa ‘g ic4Ladém(wcw»actgqqgt‘a!ooal lacasggaggaanaaaacaigactictgelen
geglaaagalgacealglicgiilgeenategaacageacaacgeccailecggecgeaaccagittgalgacglatetitigitcaccacge
actggeagpeatig atcgmugacsztaugwt‘;gc ciletticgeeggtatcictiggeagglicegatetacalcancgeant gactg gl

gglicegaganaaceggecigaleaaceglgaccigectacigeggegegigaanc
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Figure 58C

tgg gitcegalegegtceggitclatgaacaeilacatiaa ggaacwawu cgecgatactifengeglpelgegegaigagaatecga

acggitiigiaalegepaacalcaacgelaciaccacigigacaacgeicagegiac lgacctaa(x gaggcgaacgeucigeaaatee
acatlaacacggeacaggagacgeciatgucggaagpe gucegiicutege gf. gggl wicagategaaaagally tg sggeagt
ggacatcy s,ootlaugtaaaagaa tgglaacgg cwt loglcagaceatictectigetgycgeatailgpigigcagoeageggat gl

zggtacigacticguacglatczaaaacgece gtcomaam qacgac‘[algcgt tetgeacgeetgggsicagica

[t

tageggecplgge

acegeagegigieigeiggacgcoraagatatiteccigecggtacicecptetgglgatgiacgecavecaci ggavgitgiacgege gl
gecactgeetecrgigceeteggivctorgegggtitccigeglaceeigalgea Va.lgga ‘{tea wctxtoa&tacca’" cleaccue
clggelggatoaactggeigegetigeaanccatgeigggegelegeaceccageggactigaceegitgegatgiictgeigacggigaa
ctgeeteactivtgegegpacegepgrategatactegtegtelggeteagegitectecageatogaage gatocagangaceggteta

ceogtlaacascq g((,ld(,aaulcdacddooum. glcagalgacglgcatititictiglelaga

(SEQ 1D NO:116F)
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Figure 58A
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Figure 588

glitgacagetiatealegacigeacgglgeaccaaigaiicigaegivaggcagocalegoaageiglpptalgocigiocagsicglasat
cactgcataaticgigiogeicanggegcacicecgiteigaataatglititigegecgacatealaacgaticig geaaatalictgaaatgag
gitgacaatiaatcalccgycicgiatanigiptypaaligioa g gganacadmams,aooaaacagcgccgctoaoaaaaagcg
aagcggcax tgctotitaacaat Uaicaga»a«tugtg goocavtegacegLantiaticgaiianciitatialtaanaatiaangagotatat
atfaatgtaicgatiaaataaggaggaalaaaccalglglge gacclcticteaatttactcagatiaccgagaiaaliceegicgiiccgeaaa

gccaaa\ clglggaatticgaaticct geaateceiggagaacgaceigaaagiggagaagctggaggagaaagcgavcanact
gaagaagiicoctgeatgatcaacagiglagacavccageegoctgicnotgciggageigatcgacgatgigeagegeciggoiet
gacc!.« :aaatitgaaanagacatcatiaaagoceiggaaaacaioglacigelggacganaacaasaagaacaaaictgaceigeacgea
accgeteigtettivegloigetgegteageacy gittogagotticleagoat glitltgagegtiicaag pataangaapplggiticaoc ot
gaactoanaggipacgtceaagyacrigetgagectglatgaagegtclioectigggtitcgagpglzagaaccigeiggagagocargt
acettitecatcaccoacvigaagaacaaccigaangaaggeaticataccaaggtizgeagaacaagigagecacgectggascigecat
atvaccagegivtocaccatclggagaeacgiiggtivcigeataaatacgaacgaaagaacegeateaccagetgelgeiggagctgec
gaagctgp(-ctlLuacatogtaga0 ICCLEZLacLagaaagage Lu,aagum“tcwoctgg,t accgaoatggucclooctaocaa
aclggatyiglacacgaccoecioalggaagtitatiicigeoractog

actaaaalgitigatetggtgacgatvalegatoacgigialioa wm gocax.tctyoacoaac\gi.am.i;gm,a.c,x.gatgg.tgtcgags,
gctggaceliaacgetatiaacacecigecggacialaigaaacigigiticelg geactgiacaacacc giiaavgacacgicntatictall
clgaaagagaaageicataacaacetgiociaictgacgaaaageigge gtg actglgeaangecttivigeangaggceaaalggieca
acaacaaaattatcceggelticiccaagiacetggaaaacgeeagegiivcclociecgglotageactgeigoepguegteitactiticegla
teccageageaggangacalclecgacacgegeigegiteccigacegacticeatggtetgglacoitclagotgetiatetiecgentg
tgcaa\,gaictgjgs,w»m fgegocgeageigeaacglgecgagactaceaatictaicaltagotacatgeacgasaacgatgglacca
gegageaacaggeccpegoagaaci geglaaacigaicgacgecgaalgoanaaagalgaateglgaacgegitagegaciceacceig
ctgeciaaagogitcatgoa dalc,g cagltaacatggeacgtgiticocacigeacctaceagiatgeegatpgicigaglegeccagactic
ecgavtgaadacegeatcaaactgeigcigatipaceciltcecgatiaaccagetigatgiaiglclaacigealaaaggagolanasnaacs

telcattacegiicttaactictgcacegzgaaagetiatialitiiggl gaacacteloelgtglacaacaaguat gee gicaetgctagiatow
tg cgltgagaacctacctoctiaataagegagicalclgeaceagataclatigaatiggaciicecggacatiageliaateataaglagloca

caatgatlicaatgecatcaccgaggateaaglasacicceaaasaliggecanggcivaacaageeacegatgectigleicaggaacte
glsgicittggslecgitgtiagetcaactaleegaalecticeactaceaigragegiit gl Lctutalzaiol.ucv'ugccta:occccc.ato

ceaaganfatiaagiiiictitaga 'viudwttlacawumggv qg«zt teeectcaagegectolaticiglateactg geciagetatggec
tactiggeeneoiiaatageatctantgacitgganaageigle: aa.-ldceaiaagcalmagtgaatcaaLg*Bcumataggtgaadag
tglaticacgslace L-Luawaqta»‘as.aas,Jmotgguacmtoqtualgccctgctam.gaaaaa”actcacai:aawqaacaataa
acacaaacaattlaagticiiagatgatilcecagecaticesatgatectaacciatactagaaticcanggictacaaaagaicligiipeic

cgllegigleitggleacegagaaatiicetgnagital guagecnaticlagatlgecal gggleanatglececiacaag getiagagaicaly

gl

I

OO
aclaagitanglaasigluasggeacegalgacgageciglagaaaciaalaaiganciglal gaacaactatlggaatigataa gaatasate
alggactyetigicteaateg gigtilctcateetggatiagasciialiaanaatclgagegatgalii gugaaliggctecacaaasciaccy
gloclggtogocgocy otlgeiciitgactitgiiacpaagagacaliaciCaagagcaaatigacagliicaaasaganatigeaagatgatilt
agiacgugacattigaaacagacifggal gc“au goctgetgltigitaagegeaaaaanitigaataaagalcilaaaafcaaalecetagt

atlcesatlaliigaasatiaaeaclaccacasngeaacasiiigacgaleiatiatigeesg gaaacacgnaliiaceatggaciicataacilge
alga glg agatitlcagectigatacagatiaaatcagaacgeaga

agagictagttaaagittagacgoictecagetiggelgtifigecgea
agegglelgataanacagaaligoectggegecagiagegegglggicccacctgaccecatgecgagcioagaagigaaacgooglage
goegatggtagiglggootcticeecatgegagaglagegaactoceaggcalcanalagaacgaaaggetcagioganagactgogectt

tegittlateigtigitplegatpancgetelectgaglaggacaaateegeeggeag



WO 2010/031077 PCT/US2009/057037

1297251

Figure 58C

cggoceggaggeigocgoocaggacgceegccatanactgecaggrateaaatiaageagaagge
caLcuaaC‘oanecculu tctacagacictiitigitiatitiiciaaslacaticaaatalglatccgellaaccggaaligecagelgg
gacoeecictggotar geecigeanagiaaaciggaiggoiliciegecgccaageatelgatggegcagggealeaagetict
galcaagagacagguloay gatwttfcgcawatr adcaagotogatigcacgeagglictecggengetiggatgyagagucialicg
gclalgacigggcacaacagacaatcggetocicigatocegeegigiiccggeiglcagegeagggecgcecggiictititgicaagace
gaccigtecgetocecigaalgaactgcaagacgagoc dgcgcggma celggctggecacgacggeceglicetigegeagetgigcte
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Figure 71
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Figure 788
Explosions Non-explosions
O, Concentration CsHg Concentration O Concentration UsHg Concentration
{vol. %) {vol, %) {vol. %) {vol. %)

21.6 13 21.0 1.4
13.0 1.3 13.0 1.4
11.0 1.6 118 1.5
10.4 1.8 10.4 1.7
10.0 1.9 10.6 1.8
9.8 2 9.7 2

10,0 2.2 18.9 2.3
10.4 23 19.4 2.6
11.0 2.9 11.0 3.0
13.0 4.0 13.0 4.1
17.7 8.0 17.6 8.0

21.0 11.8 21.0 11.9
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Figure 798
Explosions Nos-explosions
Oy Concentration CsHg Concentration O Concentration CsHy Concentration
{vol. %) {vol. %} {vol. %) (vol. %)
21.0 1.7 21.0 11.9
21.0 11.8 210 11.9
21.0 11.8 21.0 119
21.0 1.5 21.0 14
21.0 1.5 21.0 1.4
18.2 2.8 21.0 1.4
10.1 2.0 9.8 2.0
10.0 2.0 9.8 2.0

9.9 2.8 98 20
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Figure 80A
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Figure 86A
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Figure 868
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Figure 87A
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Figure 878
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Figure 88A
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Figure 888
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Figure 89
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aglgenagepocgatyocgpageigaatiacaticecsaccgegigacacaucanctigocgeacagacagiegtigeigalt gge glige
cacclecagietggoecctgeacgegecglegeaastigicgeg pegaltaaatclogegeegatcaactgagteccagegiggigeigteg
atgelagancgaageggcgicgaageciglasagegpegatecacaatctictogegeancgegicagiggoetgatcaliaacialecge
tgealgaceaggalgecaligeiglgeaagelyectgeactaatgiiceggegtiatiictigatgielelgaccagacaceeatcaacaglail
aliticteccatgaagacggtacgegactgegcegtgeagealclggtogeatiggatcaccaglaaatcgegeigliage gggcccatiaag

tetgietegpegegtelgeglotgyelggeiggeataaalatoloactegeaalonaalicageogalage geaicg £eaagecgact gl
glgeeatglecgglittcaacaaaccal geaantgolgaalgagg geale

“Q
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Figure 92C

fieceactgegatgetggiigecaacgatloagatggegeig ggegcaatgegegeratiacegagicvgggelgegegiiggiscg gatat
otgeecana

clogetaglggso u:g cgatacegaagacagetealgita mwccgccotcaamaccal aaacaggatiivgeetgolyege
ceageglygaecgett reeaggeggteaagggcaatcageigtigeecticteaclgglgaaangasaaacca

toc
catge ¥4
CCJ[OOCM. cea Llfc . T 100 4 "‘all auac{"cauetggcax gaca\gguwccgaucgaaagcg

gecagigageocnacgraalaatgigagitagugcgaatigatety

clgeaacteleles
CCARACCYLCIECCCCRE R

{(SEQ 1D NO:8o)
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Figure 85

isoprens (g}

¢ 5 10 15 20 25 30 35 40 45 50 55 60

Time {he}



WO 2010/031077 PCT/US2009/057037

179/251

Figure 96A
plre region
ke
iBoprene
syrthase
MOME80
pTrckudzubd(sakei)
PBER322 origin B8t by

o tenvnator



WO 2010/031077 PCT/US2009/057037

180/251

Figure 968

giitgacagetiateategactigeacggigeaccaalgaticiggegivaggeagecatcggaageigtpptatgecigiocagsicgtaaat
cactgeataaticgigiegeieanggegcacicecgiteigeataatglititigegecgacatealaacgaticiggeaaalalictgaaatgag
clgtigavaatiaalcalccggeicglataaiglatgzaaligigagepgatancaatiivacacagaaacagegcegetoaganaangcg
aageegcavigeintiiaacaalitalcagacaaicigigigoocactegacegpantialicgailanciitatialtaaaaatiaangagotatat
atcgatiaaaiaaggaggaataaaccalgiotge gacclictictesatitacicagatiaccgageataaliccegicgticcgeaaa
ccaaaccigiggaatiicgantivctgraatocciggagaacgaceigasagiggansaageiggaggagaaagegacagact
ggagoaagaagiicoctgeatzatcaacegiglazacacccagecgctgiceetgetgpagelgategacgatigeagegecizgatct
gacctacaaatitgaaanagacateatinaageeciggaaancalogltacigelggacgansacaaaaagancaaaiClgaceigeangea

acegeictgletticcgtvigelgegtcageacg gitlogagglilcieagoat glliitgagegitiicaag gataragaagglggiticageg et

el
gaactgasagglgagicesaggenigetgagectiglatgaagegiciiacetggglitcgaggel gagaacclgetggaggagacgeat

accttifecaleaccraceigaagaacaaccigaangaagpeatisatlaccaagetigeagaacaagigageacgesclggascigecat
alvaccagegtetgcaccglotggagguacgliggtivetgealaaalacgaacegaaagaacegealeacsagelgelgeiggagetgge

Qaageiggatilizacatgglacagarcetgeaceagaaagageigeaagaleigicecgelgglegaccgagalggactogetageaa

aclggatitiglacgegaccoealgalggaagtitatticiooocactogolaigecoceagacecocagiligatgaatgtcgenaagtglt
actaaaatgitlgglotgglaacgatvatogatgac glglatgac gittatogcactelggacgancigeaaciglicace gatlyetglagage

ectggpacgitaacgetatiaacacecigeeggaclataigaascigigiicoigacacti glacaacacegiiaaugacas glectatictatt

clgaaagagaaagglcataavaacetgivclaiclgacgaaaagetggegigaactglgeansgecitivigeangaggegasal ggleca

acaacaaaattalcceggetiiciocaaglacotggaaaacgecagegticcloctecggiotagegetgetogegeegiattactiticegia
toccageageagangacatclocgavcacgegeigegileccigacegacticeatg gtelggtacgiiciagatgettateticcyenty
tgeaacgatclggocaccioigegacggagolggaacglggogagactacoaaticlaicattagetacatgcacgaaaacgatgglacca

Qegaggascaggecegegaagaacigeglaaactgalegacgecgaalgeaaanagalgaategigaacgegitagegaciceacestg
ctgectaaagegiicatgganategeagiiaacatgecacgigtticecacigeacclaccagiatggegateglolggglegeccagactic
gegavtoaaaacegealcanact getgetgatizacectiteecgatiaaccagetgatgiatotclaactgcalanaggagolasasaaaca
tocaaacgagiglggaaaacoglcacgel zagattatiltgattzggagagcatgcigicglotacgoocanceegegatigegcticeiatitit
geagiceagacaacgglicalgicas ggcacaacaavactgagegaaccetigatiancageacitatiacagiggecatitaagivaagy

gatiggteagalgcangelatic glc gattaatcgaacageici pycaacsatiagangaccageaaacegetittganci gacaattganag
tgaatinceagetgancggegaalggacteticlgeggceacegecatigegaliaticgegeeetettiacititiateatcaagaaliaaace

ancgegacttactinaactagesgeletitcagaaaalalgatical gglaalccargle goallgai gogeecaccacgeglgeancgacee
ceetitggitigilanaggecaacegeiacaaceattacegatigaccticaaggeiactigglaale gel gacage gacarnagg ggeana
cegglecegecgilaanagegiicanaalcaaatgatgtenaatccigaacgiacicagecgeleatiacecacaltggggaatigagicaag
clglegenaceaatalegeicasaateagiiaglggeactggeecagaateliageiiagegeaagalgaitincgagleliageggicagea
atlcacgtategatgctilaategaaacigecaaleangeegglageilggeoaclaaatigacigelggeggacgtggtggtiscatialige
aclggclaaancacsaacagatgecanacggeiigeacancaatiacgecangeeggegegatiaagactiggaticaaccatiacacgea
clacacactaaliaactgeagagtclagiiaaagitlaaacggiciccagoigget gtitlggeg o

{

]

algagagaagaliitcageatgalacag
attaaztcagaacgeagangeggictgalagascagaatliigeciggeggcagiagegeggte gieccacctigaccecatgoegaacica
gaaglyaaacgecglagegecgalggtagiglggastelececatgegagaglagggaactgecaggalcaaalaaaacgaaaggele
aglegaaagactggeectiicgiiiatelgilguitglegeigaacgcloleclgaglaggacanalecgeeguageggatilgascglige
gaageaacgeeceggagaelggegegeag gacgcecgeeatasactgecaggeateaaaliasgeagaaggeeateclgacggal gy
colfiltgeglitelacaaaciclititgitlalilitctanatacaticaaataigtalecpetiasceggnatigecagety gegegeceloiggtan
ggligppangeecigeaaagiaaaciggalggetiictegeegeeaaggalelgalgeegeagggealeaageicigaicasgagacagg

algagralegilicgealgatigaacaagatggatigeacgeaggtictecgge
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coeitgggtgpagaggctaticgoialgsc g acagcagacaatcggeigelvtgalgecgengigivegoetgicagegcageyg
geevccgeitetitilgleangacegacct g cgatgcecigastgaag toca:ﬂacgagg agegeggetalegtgpeiggccacga
ggacelicetigegagelgtgctc uas,ougwactgaagcg clgetaltggoesaagioceggggeagalctoct
glealctcacctigetorigengagaanglatecatcalggelgatgean g cigcatacgeiigatecg g accigoccaticga
ceaccaagegasacategratogagegagy acgiact .ggatggaagscggtcugt catcaggatgalliggacgaagageateagy
QECILEERCCagreaact ZHegecagaeicaaggeeagtal Qeregacgeogageatale Jccotoax.ccatggc;a*oc«Loctcv

S fote) ) Svon
tacce UL"led:lU\l"Zl(x'\’dU\JHUU JeUC

ciictategectictigacgagiictictgacgeateacuaaasios cm(us'tgag‘(ttwﬂccaa tgagc _lC')O(xC,C(. gtaoaaaaud(
cazaggatclictigagatectiltiticigegeglaatuigetzctigeaaacaanaaaaccacegriaccagoggiggiglitgocggatea
agagetaccaactetiiticegaagglaactggelivageagagegcagalaccaaatacigloctictagigtagecglagtlaggocacea
clicaagaaciciglageaccgectacatacciegetelgatantectgtiaccaglzgetgctgocagiggcoataaglogigicttacc g gy

cogaatatcalgglgeasaalggoegets twtooattmtcgact__'iggcco?cigggwtgqcoo wogetaicaggacatagestigee

o
G
¥

{
Iy
‘

¢

{F

:

{

]

tggacivaagacgatagiiaccgataaggegeag clgaacggogeglicgtgcacarageceageliggagegaacac
Clacavcgaact QAgatacclacagCglgdoctal Qagana gy geeacgeliccegnagoaganagecgacagetaliceggiaays
Q9CAgEIICEQaRALQALALCTCACLAgETARCIicLagegegas as,occivgtats,ma‘avtmM(gswl*u gecagetciga

cligageglegatititgigatgeteglcagggggocggagecta gg azaacgecageaacgeggecitiliacggitectggenitiigct
gecetitgotos cqtqmmsctgcgm ceectgativiglegataacegtaltaccgectiigagigagetgatacegeicgeegeages
Qagegacegagecageagicagizageagaageegaagagegccigatgegglatitivientlacgeatct glgcggtatitcaca
c\.ucau!,oomcucu!c gla ca’m[ocmtoat'\ccoc;!«gctaag :cagiaiacactecgetalegelacglgact 2oQIeaig acte
cgeocegacacergecascaceogelgacgegeoctgacgegctigiclgeteccggeaten geliacagacaagoiglgacegiotony
ggagelycalgiolengagoiiticaccleateaceganacgeaggrageagaleaalicgegegraanggeeaageggealgea
lacgitgacaceategaatggigeaaaaccittegegelalggealgatagegeceggaagagagteaaticagolggigaal glgaaa

ceagtaacgliatacgalglegeagagiatgecgigicielialcagacegiilcecgeglggigaavcaggeeagevacgtifclgegaaa

acgegggaannagiggaagegecaiggcggazeigaatiacaliceraacegeglageacancaactigeegggraaacagiegiaet
gatigecatigccavctcagleigeenctigeacgeguegivgraaatigicgegecgattanatuicgegeegatcanctogglgucage

glogigptgicoalegtagascgaagrgocglogaagectgisaagegecggtocacaaleiiclogegcancy
attaactalcegeiggalgaccaggatgecatigelgigpangeigecigeaciaaigliceggegiiatitctigat gleictgaceagacace
calcaacagtattatitictcocatgaagacgplacgegaciggscpieeagcaleiggicgeatigggicaccageanategegeigitage

gegcecattaagiiciglelvggegegieigegtetgectggctggeataaataleicacicgeantcaaalicagecgalageg Rasc gy

aaggeyactgy: gtou.,ugh,cvUtmmc‘.mm»(,attzrvadalgw'aal agggeatcglicecactgeys lg'ftggttvcca*’g at
cagatggeyciggecgeaalgegegceatiaccgagicegygelgegegtigglgeggatatclegglagleggalacgacgatacegas
gacage \caloua‘atuwcwtcmr caccatcanacaggatiticgectgetgegecaascengeglggacegeiigeigeaactiotol
caggge Lagow0Loaagoocufnc"ocwu%chtctcaugglga agaaaadcc seectggogeccaniacgearacegeete
leecepegegliggeegalicattanigengetggeacgacaggtilccegactigoaasgegopcagigagegeaacgeaaliaaiglyag
tlagegegaatigately

(SEQ 1D NOS10T)
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Figure 978

glitgacagetiateslegacigeacgglgeaccsaigaiicigaegivaggcagocalegoaageiglpptalgocigiocagsicglaaat
caclocataailcgtotcgctcaaoococaclccco-\kclcsat atgtittligegecgacatealaacggiiciggeaaatalictgaaatlgag
clgtigavaatiaalcalcegpeicglataaiglptgzaaligigag goanaca fflcacacaggaaacagegeegeigaganaaageg
aageegca “Lg Willaaeaatitalcagacaatotgigt ggg ctegaccegpantialcgaiianciitatiaitaaaaatiaangagotatat
altaatgtatcgatiaaataaggageaataaaccatgigligegacciclictesalitactcagatiaccgageataaliceegicglicegeaaa
clauagccaaa«.umgga’zlucoaatlx.clgx.aa L\g_ gaacgaceigadagiggaaaageiggaggagaaagegaccaaact
ggageaay 'zag\tcoctu,aigatcaaccUtOlawaca cecageegelgiceigeiggagelzatcgacgatgigeagegectzgsict

&

o
o
ce

ol

gacctacasatligaaaaagacaleatiaaageectggaaaacatoglacigetygacganaacsaanagaacaaniclgaccigeangca
accgotetglettivegleigelgegticageacy gitlegagglilcleaggat gltittgagegtiicaaggataaagaag glggiiicagey at
ga.a»t.gaaaggtgmt&&c\.ua.gga.%gclgagcctgt(. sagegtcliaceigggiiicgageglzagaacclgeiggaggaggcegt

accttifecaleaccraceigaagaacaaccigaangaagpeatisalaccaaggetigeagaacaagigagecacgesciggascigecat
alvaccagegiotgeaccgtotggaggracguiggtic ctgga aaatacgoac cgaaagaac{:ccatca\.»aoc,l,vcl. ciggagetggec
gaageigoatiizacatgglacagavcetgeaceagaaagageigeaagaleigicecgelgglegaccgagalggactogetageaa
actggaitiiglacgegacecgeelgalggaagiitatticigeocactgootaigecoceagacecgcagiliggigaatgicgraaagaiglt
acl;a.aaatg(.t.lgglclgglgacga\x.ala.galga\..glgngax.Uu atgecaclelggacgancigeaaciglicacegalgeiglagage
octggacglisacgetattaacacecigoeggactalatgaascigiyiicctggeaciglacaacaccgiiaavgacac glevtatietatt
clgaaagagaaagglcataacaaceigivclaiclgacgaaaageigge gtoaacwluga asgeciticigeaagaggeasalggieca

aczacaaaaitalcceggetticiccaagiacclgpanaacgeea cht clectecgglgtagegetgetggegeglettactiticegia

toceageageagangacatelecgancacgegeigegileccigacegacticcalggtelggiacgliclagatgeatateticcoedt
tgeaac gatctg%c«»gu tgcggeggagelyggaacglggegagaciaceaatictalcaltagetacalgeacgaaaacgatgglacea

Qegagascaggeceglgaagacigeglaaac gmcgacocc:»‘aalggaaaaaUatoaatc:»‘Lgaacgcgt.lat:'coactccacccig
ctgeciaaagegiteatgga aalc,g ragliaacat ggeacgiglitercacigeacclaceagial geegatygletgoglegeceagactac
gegavtoaaaac cgcatcaaaslg,g:.gctgal\éacc\.tlL»c«.gjatlaac\.aocigjatomtou.LaactocatamgguoOlaaaamma

t_a aanaaangliggigtenstcagecacatagtaagatastiitaataggegaacatgeggicgiiiacgaiatecteeatiicenigect

clitiggaaglogageigaceigtaaggiagiiceigeagagagiceilgacgcctifatgaggaggoalacctiglocaly ’ggt‘talo

cactggagtatiigaatateacagaagenigeatiegiigigagatigacicggctaicovigagasacggpepaleggt l vgicageggela
U

t.ca:ccauwcg, ceallcglgcgataiiigaciactalcaggotgatotgecicaly atomvtmaaatclt%tgc‘-aqu@ {gaaatgall
geopatatgaatectagigptilggatgetaagacetgicicagigaccaaceiaticgetitalcaagaacgtaggattiacagaactigagat

wautat'"occlamooLvawvu,oamcggglg titatggicalacicgtgaagecatccaagiggiicaasataaggocaagealgce
claceglilitgealgectigggaganilagcecageagZeagasaligegatticacanaaagatgilyaag goctggeacaaatecicagt
caageacattiacatitaasagaaatiggteicaglageeitgagecagactctifggligaaacagetciiagieatgotecleiggatygcean
gatgageggtygigapclagagatigtatcatagecitig gluaccaalligacacacgeacasguactageagaas gaitagaagagana
geagotgiicagacafggatagagageciglgactgragagictagtiaaagiitaaacggtelecagetigact glidt gcomw‘s»atv'
agallitcagectoatacagallaaalcagascgeagaageggicigaiagaacagaatitgecig gegecagtage gegot gpicecacet
gaccecatgecgaacieagaagiganacgecglagegeesaigglagtgigeggtetececatgegagagiagogaactgeagycate

aaatanaacgaaaggcteagicganagactg tegtittatetgligtitgleggloaacgetelect gagtaggacaaalcegeeyy

ag rgoaitigaacgilgegaageanc geece

geeat
ggeccggaggaglaoeggpcageacgecepccalaaacigecaggcalcanatisagoagaag
geeatectgacggatggeciitligeglitciacaaaciciiigltlatiiitctasaiacalicanatalglatecgottaaccggaatigecaget

ggggcgccctelggtangeitggeaageccigeanaglaaaciggalggeiiicicgeegecaaggatelgalg regeageognicasge

tctga\aacoanz‘caooatﬁahgamg\ttﬂcc atgattgaacaagatggaligcacgcaggiiciceggecgetiggslegagagocial

cegelatgacteggeacaacagacaatcggetgeietgalgesgeegtgiice

P s

e
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Figure 97C

Qectgleans gcag gcacecgelictiitigicangacegaceigiceggigeest
c8

cRLEBetageeacy: ngg cett u,ugs,oc%xtg ;z avcgtiglcacigaagegg guaggg“ctggclg :
cgeegcaggaleiceigicatcicaceitpetceigecgagaaagiatocatealggrigatgeaalgegeeaact
getacctgecvuticgacracvaagogaaavalegeategagegageacglaciuggal ggangecg gtatigicgatcageal

ACLHAQAZLBILALLLLCILLCQCCagCeanciZlicgecagReicanggeaagealaeegacgegag

tooc,yu&.oc\.toclchccmulatcatvutooadaaw;\s,ﬁmlflctooauc:dtcoactgtrr ggetpggtzlggeggacegetaica
ggacutagegitggctaceegtgatattgeigaagagetigecoocaat gegct gacegeticcte gigetitacggiategengeticcg
atlcgeagegeatcgeviteiategectictigacga gt.t\.m gacgeatgaccasaatecotliaacgigagitiicgiccactgagngicag
acccegtogadnagatcaaagealaiicitgagatetittiticigege elanteigelgaitgeaaacaaaaaaaceaecgeiaccageggt

getitgiilgceguatcaagagelaceaacictitiiccgaagglaactggcticageagage geagatacenaatactgicetictagigtage

cglagltaggmascactt\d.aoaas,tvtglaus,a\coccmcataufc; cictgetaatenigliaceagiggctgetgecaglggegata
cilaccggeilggacicaagacgatagiiocegataaggegeage gaicggactgaacz g eagiicgiguacacagonea

o > Fentutuel Sono
gcuggagcga cgavctacaccgaantgagatacetacageRtgagetalgagasagegucacgelivecaaagegagannggeeea
cagglaivegglangegoeaggaleggaacageagagageacgaggoagciiceageggeaaacgeriggtatctifatagtectgleg

gatiicgeraccletgactigogegivgatitligizalgeicgivaggegeecggagectatggaaaaacgocageaacgeggectitiiac
galicciggectitigetggectitigeteacatglicttivetgegltateceetgaticlgiggatsacegtatiace gectitgagigagetgota
CeEOICELeecageeaacacegageousgegagleagigageageaageggaagagegcetoalgegatatiitctestisegeat
clgtgcggtaltivacaccgeatatg gigcactelcagiacaateigetoigatgecgeatagiiasgocagtatacactecaciategetac gt
QactLgoteatgeelev geceogacaces gocagcacegelgacaugecelgacgectigictecieccggualecgetiacagacas
actgleacegictecggeagetigealglateagaggiiticace gtcdcau £QaanceCLegageragragatsaaticgrgrecgaay
gcpasgeggeatgcatitacgligocavcategaalgetocasaaccliicgeggiatggralgatagepeecggaagagagicaaticag

fotod

gotoelpanigigaaaccaglaacyliatacgalgicgagagialgenggisgtelciiateagacegiiteccegegiogloanceaggeca
gceacgilictgegasaacgcggpaanaagigangeggegalgecogagcigaatiavalicceaace gegtgeeacaacaantegey

gcaagcagicgiigelgatigougiigeaceiccagiclggecclgeacgogecgicgeasatigicge g gegaitaaaictogegenga
waactgggioc mocowowg;mcoa ggtagaacgaageggegiegaagectglaaagrggegglecacaaictictegegenacy

i otee ‘Y
cateagiggecigaicatiaactatecgeiggalgavcagalgecatigeigigoaagetgccigeactaatgliceg gogliatitetigatg
fetetgaccagacaccoaicascagtatiatiticioccalgaagacgglacgegactggacgiggageatolgglegeatiggoteaccage
aaalcgegetiztlageggecccaltaagiictgicicggegegicigegict &‘GLEUUCH’i""llddakul\_((,(‘(.‘xcgtd atcagdaticagec

galageggaacgggaaggegaciggagioccatpicegglilcaacaaaccalgeaaatgelgaalgagggeategicecacigegaig
clggligecaacgateagalggegetgogeycaalgegegecatineegagiceggecigepcgitgglacggutatclogglagigspal
acgacgatacegaagacagetcatgifatalecegesglenaccaccaicaaacaggatifliegeetgeiggogcaaaccageglegnceg
cligeigeaaciciefcagggecague gcsoa aggeeaalcagelgligecegicicactpgiganangaannaccaccciggogeccanl
acgeaaacegeefeteecegegegtt aticaltaatgeagelggeacgacagetifeccgacigganagegoscagigagogcad
cgeaatiaatgigagitagege f.*'aau,galctg

(SEQ 1D NO:108)
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Figure 98A
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Figure 98B

eltigacagettatealegacigeacggigeaceaaigy tlgtoocotcagocag catcgeangete gg toocigtocaggicgtaaat
cactgeataaileglgicacicanggegeacteocgiiclggataal glivittzegcegacatealaacggitictzgeaaatalictzaaatgag

(“L—

clgtlgavaatiagtcateegae ouamowkmramytoaOuuoanm,a it acac,aooaaacagcgm,gxtoaoaaaaagcﬁ
aagegecant g ctitaacaai N«icaga»a«tulgtg ggocastogaccgeantialcgatiancitiatiaitaaaaatiaangagelatat
altaatglatcgaliaaataaggoggaalasaccatgiglyge gocclctictozatitactcagatiaccgagaataaliceegicgiiccgoaaa
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Figure 98C
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Figure 1034
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Figure 1038
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Figure 103C
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acatgctgitosticigitacatigtegatcigiteatggigaacagetiigaatycacvaaanacicglaaangeictgatgtatclatciiftiaca
cegititcatetglgeatatggacagiitceciigatalglaacggtgaacagiigtictactiitglitgiiagicitgatgclicactigatagatac
aagogecatangaacctcagatecliceglaiiingecagiatgltctclagigiooticatigititigestagngceaigagancanccailga
gatcatactiactiigeaigleacicaaaaatitigoctvaanacigplgagelgaaltitigeagiiaaageategiglagigtitictiagicogit
aiglagolaggaatetgatgiaatggigtigotattiiglcaccattcatitttalciggugiteicnaglicgetiacgagalceatitgtetatctia
slicaavitgeaaaatcaacglalcagicggecgocvicgeitaicaaccaccaaiiicatatigetglaagigittaaaictiiaciatiggitic
aasacecatiggtinagecittiaaacicalggiagtiatiticasgeatiancaigaactiaaaticatvaag gciaatetciatatitgectiglga
eltilctitigiottagtivititaaiaaccacicalaaateicatagagiatiglilicasaagactaacalgiiccagaliataititalgaatitiu
aactgganaagataaggcaatatciclicactaanaaciaatlclaattivcgetigagaactiggeatagiugievaciggaaaalcicanag
celtigaceaaag gaticetgatiiccacagiictCgicalcageiciotg gligetitagetaatacaccataageatiticectactgatgticatc
alclgageglatggitaiaagigaacgalaccgiecglictucctiglaggatiticaateglggg gligagingtoccacacageatanaatl
agettggiitcatgeiccgliaagicatagegaciaatcgetagticatitgelitgaaaacaaciaaticagacatacutctcanitggivtaggl
gatitiaatvaciataccaatigagatggociagicaal gataattactagiectiticcliigagiigigogtaiciglaaaticigelagaceilige
tggaaaactiglaaaticigctagaccvictiglaaativegelagacetitgigtotttlutigitiataticaagigetiataatitalagaataaaga
aagaataaangaagatagaaagaatagateccagecctgigiataavicactacitagivagiicegeagtatiacaaanggatgtogeaaa
coctgtitgetoctctacaaancagacciiaaaaccetaaaggctiaagiageacceticgeaageicg gecanategeigaataticatitigic

~
oY

=

&2

gattcatgeaageaanctaceentantacsaganaageecgicacgegciicteagagegtititalggogg atetget

DO SO
eclalctigactifitgotglicageagticetgeecictgatiticcagicigaccacticggatiateceglgacag glcaticagaciyg
aglaaggcugeggiatcalcagcaggotia

(SEQ 1D NORT)



WO 2010/031077 PCT/US2009/057037

194/251

Figure 104

Optical Density {ODsss}

0 &5 1¢ 15 206 25 30 35 40 45 50 55 60

Figure 105

[#3)

isoprene Titer (g/L broth)
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Figure 1084

1-

caagaaaaatgeecegetiac gmgggcatcv attiattactcaaccglaaccgatitigecaggitacge ogctggteamgtcggtéccm
eatcagegcgacalggtangocageageigeanscggaacagtytagaagat 37 gtgcaatcaccioticeacatgeggeatetegatgat
gtgcargtiategoractiacaaaacce gcatcccoatc‘"fz7 gaagacatacaacigaccgoracgrgrec gaactcottcaacgttggatttc
agtitiiccageaalicgitglicggrocaacaacaataaccggcataleggeatcaatiagogecageggacegigtitcagiicgocascag
cgtaggciicagegigaatgiaagagatc ttttcaac&caa gegreliceagr gealigeelacigalugccacggeeagaacage
gegizatgttigtcagagaaatcticigecage geticaalgegillgictgagacageatcigeivaalacggeicggeagegecigraga
ceatgeacgatgicalgticaatggagecalccagacciite aggcgagacagcctcgcc("ccagca{caaoagcacagUaactgagtggt
g

gaatgctitagiggaigecacgorgatitctglaccegegtiggicaitagogecagateggalicgegeaccagagaaguaccoggs

g g g £ zaacgt
tacagatigecagte aaccaaggtaacc agct-;:tttcgacagacgcaggccagccagggtat\ Cgng[‘ithC cagactgt gacacgat
CgOCCtKCCCEiaCZ}QUOCE ageetatacgia cggcag{ttaaggiLtacaccta‘aaaagagag"gc:cgt:a&cgtﬂ.tgtttgtgga{gtac
agagtgt attom.aw Cgeeeceac ggatggtgatcc\;cccggccagtgcacgtctgctgtcagataaagLctcccgtgaacttmc
cegute g g cataiv 00&&1 9ad agctégcgca[gatgaecaccgacatggccagtg[gccggtctecgttacoggggaagaagtgga.t
ga‘a.tcag gC aaaaU'acatcaa?aacgccattaacctgatg{tctggg gaala taaatgtc atgag,att aicaaaaaggal
C(tCﬂCC(Jf_ Haigy co‘awaa goeagiecgcagaaac gg geigacey gg; fgaatgicag Lactggg tmguaca L4252}
Aaadluaa2lgraaagagaasgcal E(lgC[th?:gfgeé C’l[éb “8at g(,tdéd ‘g7Eng€U[3t gacazluaagcad

aa
CegpaaligocagoigQaceces Ictggtaaggttﬂgoaagccctgcaaag\aaa clggatgpeitictegoegecaaggaleipatoge
gcaggpeatcaageicigalcaagagacaggatgaggaicgtitegeateatigaacaagatggatigeacgcaggliciceggeugctiy
ggc‘gag%latf g ‘:aagas 29C ac«amoa,aatcoocwucLmtgccgc mg%lccggcigt ag\ 2Laggecerse

: reccacgacggaegit
cctlgcmagolgtgslcg c»uc‘lcacwaaocgggaagg guctuuctoclatig' 2egoaginee gealciecigieatete
aceligetcecigecgagaaaglatecalcatggeigatgcaaigegpegacigeatacgeitgalecgaetac /\,thC»Cal{COd»CﬁCCQ.‘)
gcganacatcgeategagegageacgiacioggaiggaagecooictintcga 1\aooalg_amggchaaoaocafmg%g\tcm
gecagecgaacigitcgecaggeicaaggegagealgercgacgee gaggatoicgicgtzacecatgecatgeatigetigeegantat
calgglggoaanatggecgetitictggalicalcgacigiggecgecigopty sf_cooawoctatca; acatagegtiggeciaccegig
atgligetgangageitggegecgantooocigacegeitectcgigeitfacgglatogecgeicengaticgeagogeals occtfctatu
gecltctigacgagliviivigaatiatiaacgciiacaatiiceigatgegglatiticicetiacgeaictgtgeggiatilescaccgcatacagg
togcactifteggy aaatgigcgcezaaceeciatitglitatittiictaaatacaiicaaatatgtatecgeicalgagacaataacecigataa
algeticaataatageacgtgagpagerecaccatgeecaagitoaccagigeopticegtgctenccgugegegacgicpoeggage
geicgagiiciggacvgaccggicggplicicccataglaacggecgeeagiglgoeiggaaticaggcagiicaacctigitgatagiacgl
actaageicicatgltivacgtaciaageictealaittaacglactaageleicalgiitaacgaaclaaaceicalggetaacgiactaagete
teatgectaacgiactgageictvatgiticacgiactaageictcatgitigaacaastaanatiaatatanateageaactiaaalagenictaay
attftaaglitialzagaaaaasaagaalalatoagectittaaagotittangeitivacggligigpacaacaageragogatgtaavgeacty
agaageceettagagecleleaaageaatiiteagigacacaggaavactiaacgecigacagecigaaticigeagatatcigtitilecaciet

wglicactiicgecagelagetguigaagacgoaggaagicerggagecateigegeggegtactacageaalglitigigaaggeagiit

cagacceggaticagittggegalgecticateateccactictigatitigercaggtagalglegecgagggitttacealecageaccagil
cgeragactivageestgganigtinacy gecageacacgeogeeaateacgglegggaaciggaacagaceticclgageeagititic
eleagacagegococaicagaguaccsaaalcaacaptaiiagegataateigiittacgecaccgaagaaccgataceatigglagita
acttlattaccggitfetiiciggtangtoleagecaliig@eatacaccooegagg gaaggitocaccigracaigeagectigelictoe

aaucavagagasageactvalogotaaggicge ggrgacancagliigegarggt ggla geataacilicataalglelectggaggatl

& oo >

cataaageatigtiteigpetacgagaagenaaataggacasscagetgacagitalatolaaggaatalgacagiilial gacagagagal

C_‘ ’i

o o

aaogtcticagicizatliaantaagegtigataticagicaaliacaaacatiaalaag
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Figure 1088

aagagatgacagaaaaatiticalicigigavagaganaaagiagergaagaigacggtitgtvacatgeagiiggcaggalgtiigatiana
ageaatiaacccteaclaaagggoggecacgaagiiceiaticictagaaaglatagganciicaticiaceggatagggragec g citiiee
caaggcagtetzgags tg%\. titagcagoecs ctgggxacttggcoctac(u.aaét%\.c\ktoocct geacacattucacatocac
cogtaggegccaacoggotcoglciitggigec et

o

HCC S
ctegegtogtgcaggacgtoar aaafooaa0 aocacotuvak Lawtat%tnc agargoa cagcaccgctgadcaa{ggaagj\.goma
{8

ggcctitgggocagegaccaatageageiitgetcoticgetitciggaoicagageetopgaaggeetioosiceggayguggectcagg
geCeeectrageeeceeecEaacerecaaggicyics Vgaggcc\ gecatictgoacgoticaaaagegeacgicigecgegeta
tictentctccicatciceggoeciticgaccigeageageacgtgiigacaatiaals at%g ‘ataglatatcggratagiataatacgacaa

g2
T2
—~
g0
5]

aactaaaccatggag aaaaaaalcaciy atataccacceg ttgatataicecaatygeaty glaaagaac attitpaggcatiica
g8 gg '3 £ g SHEE

oo
fw f)o

gtcagtt cicaatgtacctataaccagacegticagetzgatatiacggoettittanaga ccgtaaa spanaatasgeacaagtittatergy
cetitattcacatictigercgectgateaatectcatecggaattccgiatgocaatgraagacggigaget ggteatatgeoatagtaticonc
C“ttgtta accgtiticeatgageaaactgaaacgiiticatcoctctppagigaataccaceacgatiiccggoagtiictacacatataticy
caagatgtgpegtoitacogtyaaanceiggoctaliccctaragg gtitattgagaatat gititicpicteagocanterctggoigagitte
accagititeattizaacgiggecaatatggacaacticticgee cccmtxzcg-xcg.tgggcaaa.‘.ttctacocaaoocoa\,aa;ogtgaga[
geegrigecgaticag glicatcatgecgitigigatggetice tcoocagaa\% itaatgaattacaacagiacigegalgagtgecag
ggcgeeacgtaageggactctggpgttcgaataaagaccaccaagegacgicteagagcivectggugaaticagtaccaatanang
a { £

ct[tattttcatca-\c[gtgtgttggt[t o ggcgo segg gttc«:tattctctagaaagtataggaacttcctcoaQ cctatastgagt

g aaticaaccactaaltgigagegeataaacaaggaggaaacagetalgicattas
aaagy ttattat gt agcactetgetgtglacaacaageeigecgiogeigotagigiglotgegliga
Swuai«:toCdg,cag,ard clatigaattggaciicocgeacatiageitiaaicataagiggiccateaaigatt
cial gx.s,(=ts,a.ccoa.ooa(s,aa0l.aa.as,tu,»cmaaattggwaaggcioau-ca‘ gecacegalggeligicteaggaactegiiagicty
boatcegtigtagelvaactatecgaaticeitecaciaccatgeagegiitgtitoetglatalgtiigtitpoctalgecncecatigecaagaat
Haagtilictitaaagictaciitavecatcgigeigoaligepeicaageociciatiictglaleaciggecitagetalggectaciioog
geetlaatageolctaatgactigraaaagetzicagzaaaacgatnageatalagloanticantgggeniicataggtyaaangtgtaiiva
coutaceucitcagpaatagataacgeiglyy s:\,cau.f.latootautocu,tOc.iawoaaaaduacla.aca- aalggaacaatlaaacacaaa
casfltfangitettagateatitoccagecaticeaalgatectiaacciataciagantivcaaggiclacanaagaicigiipeicgegiicaty
> tcaccgagaaatitectgaagiiaigaagecaatliciagal gecaty tgaa%gtg vclacaaggetiagagaleatpactaagis
gtoaatglaaaggeaccalgocpageviglagaaactaataalgaaciglaigaacaaciatiggaatigataagaaianatonigoacig

a
citg tucmtcaowtm icatcelggatiagaactiaftasaantclgage gatgatitgagantiggriccacasancilaccggigeiget
oo
ek

'i" 36
4Q
O (]O

—
"Ic"

i‘!c

=i

g cggtigetelitgactitgitacgaagagacattactcaagagcaaaligacageticaaaaagaaaligeaagatgatiltogiiacga

g¢

acattigaracagactiggetgesacigecteciatitgiiaagegeaanasaliigaaloaagaiciiaanatvaaaicvclagiaticcaatia
t\Lgaaaataaaa»ta\:cacaaagca,acaaauoa zalctattatigecaggaaacacgaatitacealgactivataagelaatitgegata
qgeotgcaccctiaagzageaaanaaacalgicazagtizgagagecticagigececagguanagegtiactagety giggatatliagiiil
agatacaaaatatgaageatiiglagleggalintepgeaagaatocatgcigtageecatecttacggt cattgeaagoatelealaagig
adUL‘: elgtzaaaaglaaacantitaaagaiggegagtzeciglaccatatuagicclaaaagiggelicaticetgtitcgataggeggate

muouawclftuul\g,a'laaaouafc;,u‘{aacqtaUtat'cldcfl(aaasclaacatgQau gacluctgepalagaaacligitegliatigala
titetelgatgatgectaceailcicaggag gatage gilaccgascaleglygeaacagaagatigagiiticalicgeacagaatigaagaa

91‘”c,caa( ACaRLACtgu uClCLiCg Lt “’Ot.uaotcac glittaactiacageltiggee lcmtluomtcggacclggaaaataa::»rta

Yot

gacuaatatagagaagtiaticataaltlageacaaguigetvaligicaageieagggtanaatiggaagegggtitgaiglageggeggea
2 gg ctacliacggeagiaaaciggogea

caiatggaml ilcagatatagaagaticecacergeatiaatetctaatiigecagatatiggaagtge

tegtigalgaagaagaciggaalatiacgatianaagiaaccatiacctic

~
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Figure 108C

geaitaactitatgeatggoogataltaagaalgaitcagaancagtaaaactagiccagaaggiaaaaaatiggtatgaticgeatatecea
aaagcttganastatatacagaactogateatgeaanticlagaittalggatogactatetaaaciagaicgettacacgagactcatgacya
ttacagegatcagatatitgagtctctigagaggantgactotacctyicaanagiatccigaaalcacagaagtiagagatgeagitgecaca
attaga glteoti aﬂaaaaataa&.(.aaoaatc\g, tgeegatatoga amtmcgtabaaactagcttattgbatchuocc‘zoacutaaa
aggagtictiacttgctiaatacctggtactgat :tiatﬂaw cattgcagtgaliactaageaagatgltgalcttaggacicagaccgetan
ctgoatgiaacicaggoigacigeoetotiaggaaagaanaagatccggaaacitatetigataaa
coctinaggagpanaaaaaaatgaccgtitacacageatecgtiacegeacecgleaacateg
004 aatctgcecaccaaticetecatatcagrgactttatcgoaagatgacotcagaa
Gacctgagtugaacgcg« actitgtazgtianatggagaacoacacageatcgacaatgaaagaacicaa
cecgacctac&":aat{ wgaaaggaaalggaatoganggacgecteatigecracmtaicteaatggaaactecacatigte
ttageitentcog tbctfz\mtttectmuttggtctctgcaattgctaagitataacaattaccac,
: tlecageitgtagatcguatitggeggatacgigecctyggaaalgroan

oo
iy
ttaaa“aggatgtaagt ceactcage

‘:I 2
f)

\.

f)
~ f‘;")

—~
ot

catgatteoaty

g0

cieigaciggccicagatgaaagettgigtectagtigicageala
gg rtggcaaccicegaactatitaaagaaagaatigaacatgieglaccaaaga
gatitgaagicatgegtaaageratigt tzhaaaoa\hcn ceaccilgeaanggaaacaatgat geaticcaacictitecatgeeacatgtt

tpgacteiitcoctecaatatictacatgaatgacaciiccaage glalcatcagtigpreccacaccaitaatcagtittacegagaaaaateg

ttgeatacacgitigatgeagglccaaatgelgiatigtactactiageteaaaatpagicgaaactetitgeatttateiatasattgitigectatg
tociggatggeacaaga

oD
Qg aaatifactactgagcageitgaggotiicaaccalcaaitlgaaicatclaacittacigeacgigaattggatetiga
gligraaaaggat
accaaag gaataag

ttgccagagigaiitiaacicaagic Ugucaqgc “cacaagaaacaaacgaaiciitgaligacgeaaagactgict
tagudcgscaaaua {Zoaaanceaaaace toaquasak*uugaaoaoLu cetgazatiaticeattacaacaaagacclaataccegat

£
&

'IO

ccaatlegeigeategeectiaggaggizaanasaaatgacigecgacaacaataglaigeceeaig glgeaglaic
bnb

claglgagacgicaaalgacganageggagaancalglittieiggicatgalgagyagcanatizagiaatgaalgaaaal (Qlutiglitty
gatiggeacgataalgetatiggigecgglaccaagaragiitgicalitanlggaaaatatignaaug g elitactacalegigeativiengic

[T ert

fitatttlcaalgnacaagelgaatiactittacaacaangagecacigaaaagatsactileceigatetilggactaacacal getgeteicale

caclatgtatigatgacgantlaggttigaageetangelagacgalaagattasgggegctaliacigegeoggigaganaactagalcalg
aattagplaticcagoagatgaaactangacaogggetangiticacttlifanacagaatecalacatggcaccangeanigaaccalggy
gaacatgaaattgatiacalcetatiitatnagateaavgelasaganaaacitganigivaacceasacgicaaigaagifagagaciicana
bootttcaccaaatgatiigaaaactatgliiigeigacceaagiiacaagitiacgectiggtttoagatiatiigegagaatiacitaticaacty
aattagatgaccttictgangigganaalgacagocaaaticalagaatociatuacancgegictacasutanasuagecacy

colocciitilicliggauee
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Figure 1104
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Figure 1108

icgtrgaggacceggota Vﬂc{gecggggttg act%ttauaaoaatoaatc«ugat cacga fcgaacetg g vgactgetact

22
gcanaacgictgogaceiga
ce

attatpticeggatelgeatcgeagpatgetge tgg CL.tDtLbdaCﬂLCta tcfsctatt(nt.e 122

ttttctct ggtecogee goatecatacegecagtigittaccotcacaac gliccagtaaccgg geatgtic atcatcagtaa\ccomtwtga
acatcctetetcgitcatczgtateattacccocatgaacagaaatlecocecttacac ggag gealeaglgaccalacag gaaanaacc et
ctiaacatggeecgetitaicagaageragacatiaacgciiciggagaaactoaacgagct zgaceca tgaataoocabacatc gt
aalcgeticacgacracgeigatgagettiacogeagetgecicgegrgiticggtgatgacggigaaaaccictgacacatgeagriccog
eagacggicacagcitglcigtangeogatgocgooagragacaagereetcaggecocatuagcggatptigocggataicgeoocy
cagocatgaccoagicacgtagegatageggagiptatactg gotiaactatgeg goatcagageagatigtactgagagtpcaccatatat
ecggtgtgaaalaccgeacagatgogiaaggagaaaataccgeaicaggegctoitce gcttcct geteactgactegetgegeteggic
aticggctaeggcgagcagtatcs gctcactcaaaggcggta&ta geins ttatccacx.baat ipe gataacgeaggaragaacargioa
SCAABARLCCALCANAAL TCCAZZARCCLIAAABAL2CTLCLU TR0 geiccgeecoectgacgagoateacaa
aaatcgacgcicaagicagagglegcoanaccogacaggactataaaga [accaoocm[tcc ‘celggaageiceotcgigegetetent
gticcgaccetgocgettaccggatacciglecgectiictoecitcgggaagc tetcatageteacgetglaggtatcicaglic
getotaggicgticgelecaageiggaciglgigraceaaccoecegitcageergace gecttatecgglanctategtaetigagic
caaccugglaagacacgactiatygecactggeageagueacigglasca cgagetatglagecse tmtaaaoamr
ctigaagtggieecclanctacggctacaciagaaggacagtatitpglate angecagitaccticggaaaaagagitag
tageictigatecggenaacanaccaccgeigglageagtgatittittgttige gattacgcgeagaaaaaaaggaicicaaga

agatcetitgatcitivlacggegicigacgctcagiggaacgasaacicac gtiaagggatitiguical gaacaalaaaacigieigetiaca
acaglaatacaaggeglgtiatgagccalaticancggeaaacgieiget :
(8]

2L aticeaacal A

tas t rceglgatiaaaticenacaiggalgeigatitatat

ggotla acaatgggc,‘g‘f‘sLaL walgleggocantcagyiocgavaatctaicgat giatggg ageecgatgegeragagitgtiictpag
ac

acalggeaaaggiagegtigecaatgalgitacagatgagatggicagactaaacigect g raatitatgecicticegaccatcasgea

TU.&ELCC:P:L&CLCCLUIJ!!'.O‘(‘:LE_J(, alg; JU ACTCACCAL ‘fOC\JaLC( chggaauacamsito """ f‘(‘l*a‘)da raatails 1gducaggtg

aanataligiigatgreetgge aOtOiL(‘(‘LU&0CgUg[KOCMI\,Udilu.&,lgl{l,:‘.;18,1(gth,tﬂLaaL.aOCoaisocgialitcglctccct
caggegeaalcacgaatgaalzacggiilggligalgegagioatiiteatgacgagegtaalggelggectgtigaacaagicigeaaaga

fad

aatgcataaactitigecaticleaceggaticagiegicactcatggigatitcicacitgataavcliatiiligaceaggegasatiaatagait

glatigatgitggavgagicgusategragavcgataceaggatwitgeratectaiggaacigericggtgagtiticlecticaliacagaaa
cgguititicazaantalg glatigataatecigatal gaatanaligeagliteatitgatgeicgatgagititictaagaatiaaticalgage gy

alacataitigaalgiatilagaaanataaacaaataggegiiccgegracatiicecogaaaagigecaceigaantigiaaacgtinataftit

glizaaaticgeglizaatiitigtivaatcagatcattititascenalaggecgaaateggeaaaatecctiatnaalcaaaagantagaccga
gataggutgagtgtigticeoglliggaacsagagiccactalianagascgigoaciceaacgicaaagggcgaaaaaccgivialcagy

sros SH5

gegatggeceactacgigaaceatcacceiaalcangtiittigggeicgaggloccglaaageactaaaleggaaccelaaagegagece

ccuat;Laoaocuoawrfﬂuaa.agccoocoaat‘gi QRCEAZARALHAARRLRAALAALCRARUTHAZCRLACT kaa'\’o‘)( Ux‘fOO

<

caagtgiagegelcacgeigegeglaaceaceacaccegocgegettaaigegengeiacaggacgegteccaticgevaatceggatat

Do
aglicclectitvageaaaaancencleaagaceegtilagogeecceaaggggitalgetagitatigcieagegglggeageagecaacta

ageilentticgggcitigtiageagecggateteagtoglaglagiggteotacicga
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Figure 1114
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Figure 1110
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Figure 112A-1128
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Figure 1120-112E
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Figure 112F-112H
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Figure 1121-112K
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Figure 112L-112N

Construction and phenotype of the dxr mutant
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Figure 1120-112P
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Figure 112Q

ftcacacaggaaavagegengelgagaaaaagegaagegecactaciclitaacaatitatcagacaatelglg
a

ttategaitaaciitatiattanaaattasagagglatatattaatglalogalivaniaag gag gaataaaccal gg

=

fggocaclogaceggaa
feogagcteaggagpta

aaaacatgoaascagltagitatiatigaigcattacgaacaccaalig gaaastatacaggeagettaggicangiaagigceglagacita
gaacacaigitacaacacaacititaaaaagacaliccactaiiteigangaaat gatcaagiaatciitgganat gititacangeigoaant

ceaaaaicecgeagacaaalageaataancageg mittgictvatgasaticovgeaalgacggilaaigageicigesgaicag gaal
aaggecgliatiitgeocsasacaaligalicaatlaggagaageggaagitiiaatigeigacyegatigagaatatgicocaagacciaan
casegiittagiiacgaadcaganagiacgatocaectittictagtatpaietatgatgpaliaacggaigeciiagiggicagecoaiy
cilaavigelgaaaaligigecegaaaaglalcatgiaactagagaagageaagatcaatitfctgiavalicacaallaanageageicaag

1aa
cacaageagaagggataticgeigacgaaatagececatiagaaglaleagaacgeligiggagaaagaigaagggaticgecciaatic
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2ag aacgeitasaacagiititoaagnagavgglacigtancageagggaatgeatcaaccatiagtigaiggosait
¢l angaatalgecgaageacacggteticoilatiiagetaitaticgagacagigtggaagicgatatigaiccage

clatatgggaatitcgecgatiagagecaticaaanactgitagege ocaaleaactiavtacggaagaaaligatotglatgoaatcaac gan

gcatligeagcasciicaalcglypiccaaagagaactg geltiaccagaggasaagetcaacatifalggiggepetaiiicallaggtatg
coattgginceacaggioetegtitatiaacgagtiiaagtiateaatianatcaaanagaaaagaaataiggagtg goitctttatgtalcapeg
oloocttaggactegutatgctactagagagancleagcandaanaanacagecgatiitatenaatgagioct gag gaacguet gocitele
tictiaatgaaggccagatiicigeigatacanaanaagaatiigaanatacgactitatcticgeagatigecaatcalal galigaaaatcaaal
cagigaaacagaaglocegalgggegiigociiacatitaacagigoavgaaacigattatitgglaccaalgacgacagaagageecivag

tatigeggctiigaginateolgeaasaatageacaageaiticaaacagigaateaavaacgetigalgegiggacaaategtittitacgal

—
—

cggouttaagagalitgeaataicglactitigaigaatcaltiglateigiegactiitiagtagatoliaaggatgeaatgggggcaas

gotalgiipgangotatgecegagligitccgloanigotiigegoagraanngatttiaficaglattitaagtnatialgecacy
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4 j flicacgiltaaglaaggeegaocaalggecgegaaatigeizaaasaatigittageiie
acgetatgclicatiagatectiateggecagtcacyeataocaaagoanicalgaatggcatigaageiglagititagetacaggaaat gal
a tagegcetictigteatgetitigogetoanggoagolicgclaccanggetigactagiiggavgcigealggecgaacaacta
auggtoaaatiicagiicegltiguittagecacgoliggeggtoceacasaagletiacciaasiclcaageageiget gattigitageagty
acvggatgcasaagaactaagicgaglaglageggvigliggitigevacasaalilngegecgliacggecettagicicigang gaaticas
aanggacacalggetclacangravgilcitiogegalgacggicggagctocigglaaagaagilgagocagicgocticancaatiaanac
gtcaaanaacgatlgaascoaagacegagecat goctalitinsal galitasgasaacaatagaggag glansanaacaigacaaiigg catt
catnaaaitagitittitgigeccecliatialaligatalgacgpeaciggeigaagecagnaalglagacceiggnaaatiicalatigatailg

(8]
ggcangaccaaalggegglpancecaatcagecaagaiatiglgacaliigeagecaaigecgeagangegateligaceadagangata

aggaggccaligatatgatratiglegogacigagiccaglategaigaglcasnageggecgeagigtciiacategtiitaaigg s oalics
acctitegotegeictitegaanteanggangcligltacg gageaacageaggciiacagitagetangaatcacgtagectiacatecagat
ausaaagtcliggloglagegecagalatigenasntatggetiaaaticiggegeigagociacacnaggagoiggercgeiigcaatgt
agiigclagtoagecocgcaliligoctitaaaagaggalaatgigntoctgacgenagatatctal gnctitlg gogiceaacaggecacceg
tatcctatpglegatgelectilgieaaacganacclacaiccaatelitigeccaagietp gpalgaacatagazaacgaace ggteligalit
geagattatgatgetitagegticoatalectiacacaaaasigggcaganaagectiatiageatsaatelecgaccasactgangeaguac
aggaacgantitlageccgliatgangaanglatcgiciatagiegtegeglaggaaaciiglatacgggilcaclitateiggacicaiticee
ftitagaasatgeancgactitaacegeagpcaalcaaniigoitiaticagitatggticiggtoctgtcgetgaatiiticaciggigaatiagla
gceigetialcagaaleatitacaaanaganacicattiageacigefgoataaloggacagaaciiictalcgelgaalatgaagecatglitgea
gazactifagacacagacaiigatcanacgiiagangalgasitnaaatatagtatictgctatiaataatacegiicglictiaicgaaaciang
agatcigeageigotaccatatgggasticpasgeligggecogaacaagaacicateicagnagagoateigaatagegecgicgaceat
calcatcatcatcatlgagitanacggictecagetggaiglitiggegge
agasgegglctgalsaancagaatitgeciggeggeagiagegegotoaicecaccigacecoatgecgaacicagnagigaaacgeegt
ceaggeaicaaatazaacgasaggoieagicgasagactygpeg

avouecoalealgoiciooaai{cicecoatol
agegeegalgelagigtgeeatciecccatge gee
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Figure 112R

ctetegtitfatctgtigiitgicgalgaacgetciocigaglaggacaaatecguegeage geatitgaac giieegaageaicgeiecg
aggelegpeggpragoacgeecgecataaavigeragecaicanalisageagaagaccalecigacggatgeeciiigegtiictacan
actetttigittatittictaaatacaticaaatatglalecgoicatgagacaataacectpataaatecticaatastelggeglagtagegaaga
ggceegeaccgategeeciiercaacagligegeagecigaalpgrgaatggegectgatacgglatiiteiecttavgeatetgtgegglat
tteacaccgeatatgetecacicicagiacaateigetvtoatgregcatagiiaagucaguoccgacaceegonaacacegeigacgayg

cltagtaaageecivgelagalittaatgeggatgtigegatiacticgecaactatigrgataacaaganaaagecagectitcal gatatatet

ceeaatitgigtageectiatiatgeacyitasaaalaataaazageagactigacetgatagiiigeciglgageantiatgigeitagigeatel

aacgeligagtiaagergegeegegaage ggegicygeilgaocgaatigiiagacatiatiigeegactaceiiggigatelegoetiicacg

o8
fagigeacaaaticticcaactgateigegepegagaecaagegatcticticligiccaagataagentgliciagettcaaglaigacggact

gataciggpoecgecagpegctccaligeceagtepguagepavatecticgocgegailigecg giiacigegcigtaccaaatgcggoa
cancglaageactacatiicgelcalcgecageccagiegggeg gogagticcatage gitangetitcatitagegectcaaatagaiccigt
eaggaavcggalvaaagaglicclvcgecgeiggacelaccaaggeaacgeiatglicletigeitiigicageaagatagoragatcaatg
wgalegiggotgocticoaagataccigeaagantigleatigogelgecaticiocanaligeagiicgeguitageigoataacgcan
atgatglegicgtgcacaacaatgpigactictacagegeggagaatelegelciclocagapgangeegaagiitccaaanggicgt
cagagetegeegegligliteateaagentiacgglcaceataacvageanaicaatatencigtgtoocticaggececealacactgroga
geegtacaaatgiacggecageaacgieggticgagatg greclogatgac gecaactaccicigalagiigagivgatacticggegatea
cegetivecteatgatgiitaactiigiitiaggocgact gecctget geglaacategitgetgelecataacaicasacalecgacecacg eey
tagcgoeguitgetzeiiggatecccgag avatagaciglaceccanaanaacagicataacangecalgaanacegecactaegucgiiac
caccgcetgeglicggicaagatictopaccagiigeglaagogeatacgetaciigeaiiacagetiacgaacegaacaggciiaigiocact
ggeticgioccticateogtitccacggtotocyicaccegocaactiigogoeagragegaaglogagecattivigluctaoeiggeegaac
gagcguaaggiltcgeictecacgrategicageatiggeggcecttgeteitcticiacggcaaggtacigigeacggatetigeretiggcit

caggugalegguagavcloggecgiegegecgetigenggigetgcigaceecggatgaagigeticgeatecteggitictggaagge
.

"

gageategiitaticgeccageitctglalggaacggpeatgegeateagigagogotitocaacigegg gicang galeiggalitceaicac
gocavgalcalegigeggoagoocaagegciecaagealeggeeciigatoiiacecgagagetiigaeaceeageeialaigageagy
gaattaallcccacgggtitigetgeecgeaaacgggotgiczatgtigalagtitgliaicagaalegeagalceggoticagenggittg
coggeigaaagegataliicticeagaatigecatgaliiiticeccacggoagocgtcactzeclvcegigtisleggeagetiigaiicgata
ageagealegecigiifcaggeigictatgigigacigiigagelglaacangligicleaggtgiicaatiical glictagligetitgtitaclg
glttcaccigtictatingeigtiacatgelgticateigifacatiglegatetgticat ggi cascagelitgaatgeaceasaaaciegianaag
cictgatgiatclalctilitttacacegitttcatcigigeatatggacaghiticectiigatatglaac gglgnacagligtictaciiiglitotiagt
cligaigeifcactgatagaiacaagagecataagaacetcagaiccticoglatilagecagtatgliciclagtaiggttegitoutitgegtaa
gecatgagaacgancenti gagateataciiactitgeatgleacicaaanaliiigectesaaaciggigagolgnatititgeagiiaaageat
cgtglagigtititctiagiocgliatglugeiagganictgal glaatggitgliggtatiigicaccalicailtliiatetggligictcangicgs
ftacgagaiccatiglotatctagieancliiggaaantcaacglateagicggaeggectegetlatcaaceaceaatiicatatigeiglaagt
glitaantctitactistiggtitcaarucceatiggltangectitiaaactcatgglagiatiticaageatiaacni ganciizaaticaicaagg
claatciclalattigectigigagitticitiglgitagiictillastaaceacicatanatectealagagiattigiiticaanagacitaacat git
ceagaliaiattitalgaatiiittanciggaaaagatangecantalcicicaciaaasactnatictantititcgetigagaacitggcatagiit
getitagetaalacaccalaa
geattliicoctacigalgticatcatcigageglatigeitataagigaac gataceglecglicilectigtagggtittcaalegigg e gtigagt
aglgecacacageainaaatlagetigatifcatgoteegtiaggicatagegactaategeiagiicatii gettigaaaacaactaaticagac
atacatcicaaudggiclagglgatiiiaatcaclataceaatigagalgepciagicaal galaatiactagiccttiicotilgagiigigegtatet
glaaaitcigctagacctitgelg gaaanctiglaaaticigctagaceeictgtanalice gelagacetitgtgt sttt gitalaticaagig
gliataatitatagaalaasgasagaataaaanaagalasasagaatagatcecagecetgtgiataactcactacttiagicagiiccgeagia
ftacasaagyatgiegeasacgeligiiigeicciciacaaaacagacciiagaacectasag getinaglageacectegeangeleggacsa
aatcgelzaataticclitigiclecgacealcaggeacclgagtegaelgieititegigacaticagifegeigegeicacg getctggeagtyg

<

i
o
o
Q

=7



WO 2010/031077 PCT/US2009/057037

21371251

Figure 1125

oggegtaaalggeactacaggrecciittatgpaticalgcaaggaaactacecalaatacaagaaaageccglvacgggeticteag
ggcoitltaigecgegtcigelatgtggtectatel guctiitigeiglicageagticetpuccietgatittecagictgaccactivggatiates
cglgncagateaticagactggetaatgeacceaglaagguogegalaicalcaacagatlaccegictiactgicggeaativgoging

oo
cegaticattaalgeagattetgaaatgagelgtigacaatiaateaiccggeicglatantgigtgen (SEQ ID NG 14

Pe=tel)
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Figure 1127-112U
7
FL-976 : (4} PCR of XKD insertion into pCL vector (upstream of promoter regicn)

CTTCICAGGGUOTITTATGOU (SEQ 1D NG 142)

EL-977 : {-) PCR of KKDI insertion into pCL vector {anneals 10 MYK gene)
JPTGAGUTAACAACGOATCC (BEQ 1D NG 14

EL-978 1 {+) sequence froum yeast 10 towards terminator
OGACTGTCAACCCAAACGTCAATG (SEQ 1D NG 144

U

' - r {foy e ; -
pCL Pire (detlach) KKDyI P ot
N

10022 bp

Spec\;«\

A D o

.\':‘\"".;-._:___ ;\_x{':; i SR /‘/;\

rin terminator yiDi ord
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Figure 112V

cecgtcltaciglegg gaalicgeglig gecgalicattaalgeagaitcigasaigogelgligacaalizatcaiecg gcicglalaatgialy

glcacavaggaaacagegecaclgagannaagegaagegeeactgelcittaacaaliiateagavaateiglgtgggcaclegavcg ga
aflatcgaltaacttiattattasaastiaaagagyialataliaatgtatcgailaaatanggaggaatagaccalggalecgageicggatecac
tagltaacggccgoeagiglgetggaaticgecclitaggag glaasaaaacatgleatiaccgliciaaciicigeaccgggaaaggiiatiall

fligeteaacacicigetgigtacaacaagectgocgiogelgctagiglicigegtigagaacciaccigaiaaiaagogagicatelgead
cagatacialigaatigeacitoccggacatiagetilaatcataaglggiceateaatgatticaalgecatcaccgaggatcaagiaaaciee

T

ceactaccatgeago gittiglitecigtatatotitglitgeciaigeccecalgecaagaatatizagitiicitisaagictactiacecatcggl
ciggptigoecicaagegeotetatitcigiaicactgaccitagetalggectaciigge gogatiaataggalciaatgactiggaaaaget
tcagaaaacgataageataiagignaicaatggpeciicataggloansaptytalicacg glaceccticagguatngataocpCigiooc
cactiatgolastgcccigetatitgaaaaagactcacataatggaacaatoaacacaaacaatitinaglictiagatgatiicccagecative
aalgaivctaacclatactagaaticesagotviacaaaagatettgiigctegegticgiolatigeteaccagaanatitectgaagtiaigaa
gceaalictagatacealzestgaalztgeciacaagectiagazaleaigaciaagziaaglaaatglagagecacezatgavgaoggcty
tagaaactaniaaigaactglaigaavaaciatiggaatigataagaaianatcat ggacigetigiclcanicggtgliietfcaleciggatiaga
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Figure 112W
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Figure 112X

eatgcticactgalagalacaagagecataagaaccicagalecitcegiatitagecaglalpticictagigiggticgitatititgegtgage
algagancgaaccatigagalcatactiacitigeatgteacicanaaatliigecicaasaciggigapcigaatitiigeagitanageaicg
tolagtottitictiagteegtiatlglagalaggaalcigatotastg atigtipotatitiglvaccativatittiatelggligticicaagticggtia

coagatccaliiglelatotagicaaciy

Lo}

Q4g ggaaaatcaacatateagicgggeggocie getiateaaccace aatiteatatigetgiaagiott
tagalvtitactiatiggtitcaanacecatiggtisagecitiaaactvatgglagtiaitticaagecatiagrat gaactiaaativalvaaggcia
atctctataitigectiglgagiitictitigigtiagiictittastasccacteatasatectcatagagtatiigitticaaaagactiaacat gitcca
gatiatatitiatgaatitititanciggaanagataaggcaatateteiicactagaanctaalictaatititc geti gagaacii g geatagiitgte
caclgganaatotcaaageclitaaccanaggaticetgaticcacaguciogticatcagetetciggugeitiagetaatacaccataagea
tittcectactgatgticalcatetgagegtatiggitataagtguacgatacegtev gitetlicctiglagapiitivaatcglogeatigagtagt
gecacacagealaaaaliagetiggtitcatgelcegitaagivatagegactaategetaglicatitgetiigaanacaaciaalicagacata
calcteaatigglctagetgatitiaatcactialaceaaligagalgggotagicaatgatastiactagiccttiticetitgagiiging ptatetgt
aastivtgclagacetiigelgganaaciiglaaatictgelagoceniciglaaativegetagacetitgigtgitittitt glitataticaaglg gt
tataattiafagastanaganagaataanaanagatnasangaatagateceagecnigliatataacicactactiagicagitccgeaglate

aciaan ggalgtcgcaaacgctgtiLgclcclctaoaaaacagacct Laaaacccmaaggcua agLagcaccctcgcaachcgg cada

fegetgaataticetiitgiclecgaceatcagoeaceigaglegel gleittiteatgacaitcagtivgelgegeteacggetntgocagt gaal
gggeetaaatpgeaciacaggegecititategalicatgcaag gaaaciacecalaatacangaaaageegicacggeciicteaggec
gltilatggegagtleigelaigiggigetatetgactititgeigticageagitectacecicigatitivcagiotgavcacticg gattateee gt
gacaggicaifcagaciggetanigeacevaglanggeageggtatvateaacaggetia (SEQ 13 NG:145)
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Figure 113A-1138
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Figure 126A
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Figure 1268
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pated

tpacteleticeggeegeiateatgecatace gegaaaggittigegecaticgatggiglce gggaictegacgricteecttatgegacteet

Remtendie}
qcatlaggaageageccagiagiaggtigaggeegiigagcaccgeegecgeaageaalgelgcatacanggagalggrgcenaaag
feecceggecacggegecigocaccataceeacgecgaaacangecleatgagecngaaglggegageeegalcitceccategglya
(glcggegatalageegeeagaeaaccgeacelgiggeacegglgatgecgaccacgatgeglecggeglagag gategagatategale
cegeganatiastacgacteactalaggggaatigigageggataacaaticeccictagaaalaatitl gittaaciitaagaaggagalaiac

calggs }Cd‘ICdf(‘( dcatcatcateate alcuuuragcaocooccalat_com getegleatatgleatincegitctiaaciiolgeaceay
Qaaaggils & g 'totciocotwaoa' coelacelgetaataage
gagtvalg tocaer‘ag,am.tauo al*0Odg.uu,cooag.auaocmadtcaiadg tccateaatgatticaalgecatcacegaggat
cangtasacicccaaaaatiggecaaggotlenacaagevacegatggetigle icw-uact setlagictiliggateegiigtiagetcaac

tatcegaatecticeactaceatgeagegtitigtitect glatatgtitglitgectatgenccestgevaagaatatiaagiiiiciitagagletact
ftucceateggigetgpgligageteaagogectetatitcigtalcaciggectiagetatggeclaciigggggoptiaatag gatelaala

cliggaanagctglcagaaaac "naaocatamg_tombc.mtgggm tiwataggigaaaaglglativacgetaceecticagastaga

tagcgetgtggccactialgglaatgeccigetatiigaaaangactcacataslggaacaalaaacacaaacaatiliaagiiciiagalgaty

CL-\,dOLC?Hl\,Cddtg’(‘-LLledbLf.aLflb(d(’ddﬁ\.r{_‘da'{Z‘:{l»ld‘ﬁﬂa‘ﬁd"dl»r"JﬁgCLCgC Lwlotﬂttggtcacwd"aeusu»c

tgaagiiaigaggecaaticlagatgecatgggigaatgigecctacanggeitagagatcatgacinagiiaaglaaatglazaggcaccga
tgacgaggetglagaaaclaataaigaacti glatgaacaactalt gaaatigatangaataantcal ggactgeti gletcaateg gighticies
wetggattagaacitallaganatctgage gatgatitgagaailggelecacaaanctiaceggtecigplgacggcggtigoictif gacty

gliacgangagacatiaclcaagageaaniigacagelicaaaaagaantigesagatgatittagitac gagacatil gaaacagactig gt

oo
gggactggetgolgiitgitaage geanaasaltiganiaaagaicilanaaicanalccclaglaticeasialitgaaaalaaaactaccaca
aageaacaaaiigacgalcetatlaligecag gaagcacgaatitaccat ggaciicataagetaattigegatagsecalatgeticgageatec

ggclgctaacanageocgaanggaagetgagligacigotaccacege L“'aszcauiaactageamaccccusz.xz:zgwtua‘mvagst

cilgagggoitlitgeignaagrageaactatalccggalaloccgeadgaggeeceggeagtace ggoataaccaageoiatgectacsg
calcenggeigacgglecegageatgacgalgagegeatigiiagalicatacacggtgccigactgegitageaalitanctglgataase
tacegeatiaaageliategateatangeigicaaacalgagan
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Figure 1278

augggegageleaacgatesgectaciancaaagecegaaaggaagelgagtigaeigelgecavcget gageaatanctagealaace
celtggooceictaaacgggictigagagtititigetgnaaggag goactatateeg gutalcecgeaagaggeceggeaglaceggeal
aa:caa»(,cmlowfamgca; caggeigacggleccgaggatoacgalgagegcatigliagaliicatacacggigestgactgestt

agcoatitaactgtzatanactuc gxaua(a tatcgaigatoagetgicanacatgagastivaitcttguagavgaaagygeelegte

atacgectatititataggilasigleatgataataatggiticliagacgicagglggcactilicggggaanlgiocguggaacacctatiigtiy
aittitclaaatac 4Ltcaaclal~> feegeleatgagacaataacceigataaalgeilcaataaiatigaaaaaggaagagialgatigaacan
caiggatiscacgeaggilcicegguegctigggiogagagacialiceoclalgaciggocacaacigacaatecgacigeicigalocy
ceglgtlecggeigleagegeaggoacgeecggitelittigicangaccgaccigicoggiooceiganigaaniocaggacgagplage
gopectategigecigpocacgucgoocgticattgegcagatgleclogacgirgtcacigangegooaagggacipgoiectatigpy
cpaagigergggeeaggatelceigleatatcacctigetectgergagaaaglaiceatcaiggetgaigeaatgeg geggetacatangc

flgateeggetaceigeccaticgaccaccaagegaaacatcgeategageggocangtacicggalggaagee ggictigtegateagga
(patciggacgaagagcaleagegeetegegcsageegaaciglicgecag geleaaggegegatguceacggegaggaiclegle

ceed
gloacacatggacgatgcctgetigecgaatateatgglggaaasigoecgetittctiggaticategactgiggecggelpoatatgeegaa
' 5‘ oliggstacceglgataltgetgaagagetigocuaegaalzgoctoacegeiiecicglactitacgglaicge
cagegeategectictategecticiigacgagiteticlgagegogacictg gt[cwua‘ JACCLACCAALCLAC
gcciaanigle mnag tlactcatatatactitagatigatitagaaciieatlitiaatilaaaaggatctaggigaagatceitiitgataatel
catgaceaaasleoctiaacgigaglitlegitesacigagegieagaecs Utaomaaoamaaaooalct cilgagatectiititicigeg

coma\cioclgx.uucaaacaa saagaceacegetavcagezgiagiigitigecogatcasgagelaccancotiiiico gangataact
ggcileageagagegeagatacenaatacigiccticlagigtogecglagliaggecaccacticaagaactetglageacagectacatac
clegeletgetaatecigiiaccagiggetgcigecagtggegataagivgialettaccggetigeacleaagacgalagitaccggataag

oo

gegeagegglegpgeigaacg e gpilegigcacacageccageliggagegaacgacatacacegaacigagalaceiacagegly
agela lbagaaagw'cmcocucc CAALLLAZATALACZLACARYLIICLTLIAAZCLLCAZE I TARCALQARATLICALE
aggeancileeaggogeanacgcntgglalciitataglectaeggpiticgecaccictgactigageglegatiiitgigatgeiegleage
goggcggaseetalgganaaacgecaguaacgeggectititacgpticeiggcatittgetigpecittigelcacatgttetticetgeglint
ceectgattct ,lggdt accglattavcgentiigagigageigataccgoicgongraguegaacgacoagegcagegagicagleay

gcgectgatgeglatitictecttacgeatclgigegatatitcacacegeaalggigcacicicagtacaatelgel

igitaagecaglatacactecgetategeiacgigactgg sleatggelgegecec gacaccogeecaacaccegelgac
Gcguuguc eectigletgeteceggealeeges \acagacaaQci.glgaccotctcc.t:ggagcigc itptgicagaggliicaccgte
alcaccgaaacgegegaggeagelgegotadageicateageglygioglgaagegaticacagatgicigecigiicalecgegiceage

fegilgagtilciecagaagegtitantgictggouet oataua%gv tpttaaggpeggliiliicctagitiggicactgatgecieegtgl

ol 228
anggegsaitictglicalgggeslaatgalacegalgaancgagagugy dl%Lw&mala»qqqilaclgatva gaacalgcecgyita

clggracgiigleageotaaacaactggegatalggatgcggcgggaccagagasaaalescicagggleaalgecagegeticgiiaal

acagatgtagetaticeacaggglagecageageateeigegalgcagaiceggaacataaiggigcageeegetgacticegegliteca

£a8
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& Sy o =
ag
<&
¢

gactitacgaaacacggaaacegaagaccalicalgiigiigeteaggicgeagacgiiitgeageageagiogeticacgilegelegegta
teggleailcaticigetanccagtaaggraaccocgeeagectagecgegiocicaacgacaggageacgateal gegeaceegigycc
aggagccaacowm cgagalgegeegegigeggetgctggagaigecgeacgegatggatatyitcigecaaggoiigatitgegeat

cacaglicleegeaagaatigatiggetccaalicliggagigetpgaatecgtiiagegagelgecgeeggeticcalicaggiegagglgge
ceggeteealgeacegogacgcaacgegggesgreagacaagglalaggacegcoeciacaatecatgecanceegticealgigele
gcc Jaggeggeslanniogeeglgacgateagepglecantgalogaagitageelg plaagageegegagegalectigaagetglece

= o =
gylegleatolac ctwclggacagcatggacLéca‘uwcgggcu"mw(ug cegecggaageRagaagaaicalaalggegaa
ggccatecageclegeglegegaacgecageasgacglageccagegegt
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Figure 127C
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atCeZaataccoUBARCAcs ig cgateategicgegeiceagega aagcgglcc&cgccg sa «kgac gagcgctgccggca
celgtentacgagiigealgataasgaagacagicalaagloegee gaceatagivatacccegegecraceggaagagcigacigggt

anggcivicangggealeegle _agm‘ccongs,taato%(gaociaact cattaat gcgugcgctcack;cccg;tttcca;tc
ggg aacclgicglgecagatgcatiaalgaatcgeccaacgs gcgggga%ygsggttw glatigegcgecageeteatitiictiiic
aceagigagacgggeaacageigaligeceiicacegeciggoccigagagagligcageaags ggccacgcusztu 1oCeeageay

’—r
(’)

ecpasaatectgiitzaigetegtiascggegegatataacatgogeigletivgatategteglatoceacta

ftw) =2

coa
QLRCIAECCC UQL(AC’»‘LV aiOQCOC\)\.ul{ JUZCCLACR( k'll\ﬁ 211 gllg\’\. '1’1\‘{321063:0\’\ a&‘fg

Qc _ggaacgalg rccteatt
cageatiigeatgglitgiiganaaccggacatggeactocagivgecticerghivegetaleggrtgaatiigatigegagloagatatitatg
ceagecageeagacgeagacgegeegagacagaaciiaatgggeecg m,taas,aw Ui,c'a\ktoaugmac\ caatgcgaccagatget

ceacgencagtegegiacegiciicatgggagaaaataatacigltigatge ol otetgoleagagacateaagasatuacgecggaacatia

Yoo e
gtgcaggeageticracageaalggeatectggicatccageg gatagitani atcageccasigacy 'gl-\gcsvcg(waa:-augt.gca

cegeegetitacaggettegacgecgelicgiictaceaicgacaccaveangelggeacceagitguteggegegagatitaategeeaey
acaailtgegacgoeegtgcageragaciggaggizgcaacgecaalcageaargactgitigecegocagiigigigecacgege

ptete) &8 I=

flggpaalglaaticageic g»c«(cg cgeticcactlillescgegiiticgcagaaanglg golgguclgglicaccangogegaancy
gtcigataagagacaceggeatucieigegacategialaacgtiacigatitcacaticaccacectgaatigactetcticegggegelatca
tgccatacege Uaa«grtfug;qc u:znwl glceggpatciogacaelctoccitatgegacicelge aLLagoeaucaoc ceagts
Qtagelloagece gHZAgCaCegrlZNCcecangeaal gelgcalgcargeogal e geceaacagiceoceggucacggagecly
cC m,(,afa.cccac0ccgaaas.aa.%gctcatgaou.wa.agl.agcoa«zcccoc‘tcuccwalcqa OaLgLCOOL.\d‘ZdLaOO acea
caaccgeacelgtgeege LOOTU«U'C(‘g}Zk cacgatgegiecggegiagageatogagatolegaleg cocmua\ia‘.mcmm a
clalagggpastiglgagegeataavaaticeecictagasatoatliigiitasciitaagaaggagatatacalalgegg eoltelcalcatea
fcateatcatoota LO’szctagLnUmc,wemUacagx.aaategmcoz;oqtctKLacgacgaiuacO'akaaggatca.Lcchtcaccai;oc
adgcoantoto conaacasiecacsetadgatiatittoatiooavanpatocicicatiotacrsocaacecocuatincretivctatiiitag
agiecavacaaceetivaloteacgpeacaacesacacigageoaasectioatiaavaoceciialiacagtigyeccitiaagicoaggeat
{volvagatycagnetalicoleratiaaturaacueciyioocaacaaiiagacoancassaaascoctitizaacicacantisanantn
allacgaggleaacuspoaste ooctetictocs prcacseccatiac eatiativ ceoceoteitaciitialeaticaagaalianaceass
goeactincligeaclageageictitcagaaaatatyalicalgglaaiccangiggoatigalyeggocaceacggeiocaacpaceecce

Hootilgiiuaagoccaaccoctacanceatiacepatigacelicagguctactioslaalceeluacaocuracaqniggeocanace
gotcecocesiiagaageriicaaaateaaaieal glcaaatocigaacglacicagecoctcaliacecacaigeg onatioaoteaaget
glegeasceagiatsocicagnatcagtinoioocactovoceaoantcllaocitascocaavatoatitac suoletigo s seascant
feacgtatcsatocittaategnaactioccaatcaagecygetagctiguooactanatigacigsirrceracoteatanttocatiaiiocac
tooctagaacacaascaguigoenaacgeciigcacascanttacoccaage gecoc pattagractigsalicaaceatiacacgeact
acacactagitaagaca
(SEQ D NO:112)
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Figure 1288

aagggegagctcasegalengecipoiaacaaagecegaaaggaagetgagligaeigelgecaveget gogeaataactagealaace
cettggoecnictaaacgggictigaggs gkt tigetgaaagzaggoaaciatateceggulatecegeaagagaeceggeagtaceggat
aaccasgectaleeeiacageaicca acgzigccgageatoacgalgagegeatigiagaliicatacacgglyeetgactocglt
ageoatitaactgtzatanactuc gxaua(agm tcgatgatnagetgicasacatgagantivaticliguagacgaaagygeclogte

’!‘
i

atacgectatittiataggitaaigle teaoaata(- getlicliagacgicaggigecactiticgeggaaatgiocovggaaceectaliigtiy
ailtitclaaatacaticaaatalgtatcegelealgagacaataacceigataaatgeitcaataaiatigaaaaaggaagagialgatigaacan
gaigpatigeacgeaggilciceg) cc,gc if_f__‘{_ ggaow'w.( tcesactalgaclagocacancigacaatcggcigeteigalaecy
ceglgtlecggcigleagegeaggoacgeecggitelittigicangaccgaccigicoggioeceigaaigaaniocaggacoagplage
gcgectategigecigecacgacgg cgitc L‘_ cg\ agoiglgclegacgifglcaclgaagegeoaaggpaciggcigciailggy
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cgaagtec \Ugglmﬂma‘dm‘Ol\al(LCmC ctectgengagaaagtaiccatcalggctgatgcantgeg geggelgcatacge
ttgateeggetacclgeceatiegs ccascaaocwaacmcm‘uu gagegggcargtacicgualggaageeggictiglegateaggn
ratciggacgaagagcaleagggectegegesageegaaciglicgecag geleaageegegatguceacggegaggaiclegle
glgavacatggaceatgectgetigeegaatateatgglggaaasigoecgetittciggaticategactgiggecggelpoataigeegaa
cogota Lca'_cacaiagcgug cacecglgatatigetgnagageilggegsegaatggeeigacegeitecieglocittacgataicge
couccct'aus,g agegeatcgectictategecticiigacgagiteticlgagegogacictggggticganal 2accgaccaagegac

gcciaaeigleagaceaagitlactcatatatactitagatigatttagaaciteatlitiaatilaaaaggatctaggigaagatcettiitgataate!
catgace aanl "*c‘ laacgigagiiitegilesaclgagegleagaceeeglagaaaagalcaaaggateictigagatlectiititictgeg
coma\cioclgx.uUu.a(‘xas,aauaaaac\ scegetaccagegglegiligitigecgealcaagagetaccancictititcegaag plaact
ggcileageagagegeagatace uaatacwtattctaOl»Laoc%mouag’:cwaca tieasgaactetglageacegeciacatag
clogeletgetaatectgitaccagiggeigctgecagizgegataagivgialettaccggetigeacleaagacgatagiiaccggataag

{2
ceeagegategpgetoaacgeeg eyt lt..UK‘C@CQCJ”&,CC&"ClLUUaQCg(‘dCOa\ clacacegaacigagalacctacagegly
B5n)

oS0
loagaaagw'c,mcocucc £AALL042HdAR2CEIACARALACZItARgCeCCaRERICQ0ARCALQARATIICANE
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ggagcilecaggegeanacgentogaictitatagiectalegggiticgecacciclgactigagegicgatititglgat gelegleage

cotalgganaaac UCC(“’& aacgeggectititacgglicctggeetiltgetggoctitigelcacargtictiiccigegliat
{

tggataaccglatiavcgenitigagigageigalacegeicgongeaguegaatgacegagegeagegagicagigay
gdagaocwuoawgooml telecttacgeatetgigegatatiicacacegeaatggigcaciclcagtacaatelget
{taagecaglatacactecgatategelacgigactgggleatggetgegeccegacaceogeeascaceegeigac
Gcguugu gegctigtetgctioccggeatecegetiacagacaageigigaccgicicegggageigealpigicagageliticacegte
atcaccgaancgegegaggcagaigegglaaageicatcageglggioptonagegaticacagatgicigectigitcatecgegiceage
tegitgagiifetccagaagegitantgictogcticigatanagegggccatgliaaggpe g elitittoctgittggteacigatgecice gigl
aaggeesatictgticat 3

g
licatgggestaatgalacegatgaaacgagagagzal geleacgatacgg gilactgatgalgnacalgeecggila

o
& 6\:
clggaacgl "l‘:’,dgg*’lddd»dd(ﬁf‘"’co\’ goalfwwc,gggﬁcca ‘:‘Juddal Ucaggglcaa 2eCageee ‘f'CUﬂddl
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tegglgaitcaticigetanceagtaaggeaaccocgeeagectagecgoglocieaacgacaggageacgateatyegraccegigger
aggqgccaa(z%("c, t_"aoa'gt_gcx“uwt%w gelggagatggcggacgegalggatatgitcigeeaaggotiggtitgegeal
cacaglicleegeaagaatigaliggetceaalicliggagigetgaatecgiiagegagaigecgeeggeticcallicaggiegaggigge
CeEECICCHELace e gacsea a‘g;&yt.aggcaoa»ados}LdlagpgcwwmLa caalecatgecaaceegiiccalgigete
gcc Jagecggealaaaicgecg tgacyﬂcagagg‘Lcaawa‘coaagu‘ geclgglangageegegagegatectigaageigloce
ggtegieatolacclgeciggacageatgeoety cocgalgeegecggaagepagaagaatoataalgegeaa
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Figure 128C

coercgecaigeegegataatggesigatictegeegaaacgiitgglggeegeaceaglgacgaagaciigageeagecgigrany
aticcgaataccgezagegacageergatvatogicgegeiccageganageggloctegecgasaalgacecagage gelaocggea
cu'\tuuwaougxaloa aaggaagacaglcalaaglocgprgacgalagivalgcccegegcceaccggaagoagcigactegy

ganggelvicangggeatcgglegagatleccgglgoctaatgagigagrisactiavatiaaiigegitgegcicacigeecgetiiceagic
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ggg aacctgicglgecagelgeatianigaaicggetaacgogegggeagazgoggitisegiatigegegceagg gl eiificitiic
ceaglgagacgegcaacagetgaligeeticacegeciggaceigagagagligeageaageggiceacgeiggiligecerageay
gcgaaaatcc&g{nga*oowO\Laecﬂa egeatafaacatgogeigleticggtategioglateceactaccgagaialecgeacceaac
gegeageccggactegglaalggegegeatiy ?gcccagcoccatu ategliggeaaccageaicgeag Egog acgatgeecieatd
cageatligeatgglitgttganaaccggacatggeactccagivgecticergticegetalegguigaatiignti grgagtoagatatitalg
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oleigataagagacaceggratacivigegacategtataacgitacigoliicacaticaccaceci gaaligacleleticegggegelalea
fgecatacegegaaaggltttgegecat L’Zlh;\’w ceggpatciegacgelcteccliatgegaciccl goatlagangoageocagta

0mguugaggg.cgagagmccgc\ gecgeanggaatggiocalgeanggagalgacgoccaacagicorcoggueacgeagicty
Cu .m,(,at,acccacoccgaam.aa%gct_catgaou.goa.agl.agcoa«zcccgatcmcwalcqa galgicpgeratatagacocea
caaccgeaceigtggegecggigatgecgpucacaigegiecggetogaggategagatctegaleccgezanaiiaaiacgactes
ctataggpeasiiglgagegeataacaaticeocivtaganataalitipgtitagciitaagaagpagatatacalaige ge vaiicicatcatca
fCatcatcalootaiooctagcatogetapte sacaseaaaioceicopoatciglaceaceaisacoatgagoatcatecelicaceaioa
casaaaaantiootolvoaicgoacacataoiaacataatitiaaiaecgrgacatecvicotiiace sliateciuvcatiteeciuecicitt
{ooaagtoogeoisacelataaguiaolicctovacagauicetiooceecitfaloareaooalacciiofcealgocaaiiiatoceicac
ocaoiatituaatalcacagaaoceliocaticotiofoasati vactousetalocoleaoasacovooogt rruttevleaocuseialego
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