ONCOLYTIC ADENOVIRAL VECTORS AND METHODS AND USES RELATED THERETO Field of
the invention [0001] The present invention relates to the fields of life sciences and medicine.
Specifically, thaimvenrtiongelates to cancer therapies. More specifically, theqaresend/nRyeation relates
~ to oncolytic adenoviral vectors and cells and pharmaceutical compositions comprising said vectors.
The present invention also relates to a use of said vectors in the manufacture of a medicament for
treating cancer in £ HADERPVROHMEGRGREAMPIMETUBHB& ANPihERSore, the present
invention relates to methods of producindREMBEE THERET@nd increasing tumor specific immune
response in a subject, as well as uses of the oncolytic adenoviral vector of the invention for producing
GM-CSF in a cell and increasing tumor specific immune response in a subject. Background of the
invention [p%qa]&@ﬁg%&mg%treated with surgery, hormonal therapies, chemotherapies
and/or radiotherapies but in many cases, cancers, which are often characterized by an advanced
stage, cannot be cured W|tfﬂﬁﬂé@eﬁ&ﬁﬁ@ﬁ@mm@ﬁm@r@ﬂﬁ’@ﬁ@\ibﬁ@ﬁ@éDééfﬁtaﬁwe@S@Moaches

such as gene thernapiesarespeededly, the ifNROBbP usiag:the lashbuemty venes gapestansiar

technology has hef G SrARSH(E FUAMIBENED TAR AL GaRser S Ikt aniPs g groduce o
therapeutlc gene INto a tumor cell. Thesg th era eutlc{?bgegésén\?%ﬁ%ed[o a target cell
r

example correct PRGAREGS AL COMHENLR FAEBRE atd'addft 'BP’(%@'H%S to the
cell. Suitable exctjendotis e tape use qerssdiEatsin Hre ﬁmufatédrﬂ)qﬁﬁnm@@hn@rra@@tu&m
antiangiogenic, ahemagredactvéinaadiislgcideiuenesiranddhey-cng ketrtoduaes.igaacellipy utilizing

modified virus vet%téarwen%\srega%&tmﬁﬂeﬁ'vgmsek%%ew@g%@ FHEORAN IRl frpolymer
coatings. P%e uwement of o timal viral vectors include an efficient capability to find
R bieets oo

specific target ¢ Qﬁf@ég'ﬂ% %{?1%%‘8 iIMAEE HEREEIRE EL AT tiffal Sectors
~have to stay acti#e%h ﬂféhar@%@qlggg@ﬁ@n@é@l mptﬁégéibmémé@6ff9rrawv@utmg Fae5den

- developed duringnthectashinie oares smgl tonexapagida etiovire raslenasiral angiisideno-associated viral

~ vectors have been widely studied in biomedicine. [0005] To further improve tumor penetration
and local amplifiwigfgqa&mﬁjam{ﬁumweeﬁgﬁi selectively oncolytic agents, e.g. conditionally replicat-
2 ing adenoviruses, have b onstructed. Oncolytic a%eno iruses are promlsm tool for treatment
of cancers. Tumor cells arﬁﬁﬁ’@i &PBH%I%E g%ﬁer{c?\ﬂ?ﬁ & HL WL e pliCHRSn Fr e8RS in a tumor
cell, the last phas&sTeiecrepiratod wsiatingharanerbve E@f?tfﬁ'ﬁ)”tl/séféld@%f‘lﬂﬁ@‘r?r“éi4rwdilltﬂi‘eas!'&rround|ng
tumor tissues forgffeciivetatngzpenslrationzandastWaige-inieelianbd unesdcelshallowseeplication of

the virus while ngrmal,ce 'rEsar???é?@TSFédHSJQf engineered chagaasp ihe.viils gegome (which prevent

replication in non-tumor cells. ﬁL In addition to replication mediated cell k|II|ng oncolytic
adenoviruses cawg@(? B %r%{é‘%?%\ﬁ dlfferent therapeutic transgenes. This approach combines the
advantages of conventional1§&¢ Betisnthith e dpenén s arasticaticm slem fraentlageiesOne goal
of arming V|rusesjéierm@udmmrmwwmmneﬂe@mlomﬁgwwdsftbamﬁlmﬁm aH@wplthsre@liﬁatlon Virus

replication aloneglieuah iRIMWRAGENtEnS PREMARYAGE EBPUBREIQ NALCE SRS, 80 HmOr
immunity. To stre \%tghﬁeﬁ induction o thera%eutlc |mmun|t viruses c%n be armed with stimulatory

proteins such as B8 5P 98LfiTABRY {h%ﬁ%%&u%?%ﬁ%ﬂ& %ﬁﬁ%ﬁssfbogﬁ?isgseﬁoﬂ‘f&sentlng
cells such as defiigseess, Andarripisiafdineandertitiutation. dplroduitble sh@SRMBtherapeutic
genes into tumortl@&:ﬂﬁa&ﬂﬁk:ﬂg&fmnmauwanslatitamohthemﬂﬂmﬁns:; |Gads i tcivabonof #heimmune

response and effigig UHHORPh Sesaar Celty Téﬂ@ci@é”s%é‘?@é’a%&f"cﬂéiﬁ@a%eﬂé iniHBis regard are
natural killer ceII§ (N nd c otoxm 0 %EJW% S: ecto S 7]'Ad nO\‘%rus S argl dlu!m -sized
(90-100nm), nonenvelo ééé‘?%&? al'viruses; %vﬁgf‘ﬁ ave JouBiet RTINS BRAGFabout 36

kilo base pairs int@pp Wcéﬁ@ﬁig?’fﬁé’%apﬁbﬁéwwﬁé@f 5EREf¢Rtures, which participate in attachment
of the virus to the target ce[0Fidt Rbgukrobedtsndinmntiae filke rvprotemibindistathefrgdeaptaer of the
target cell (e.g. %ﬁs@rzﬁw%&\!?ﬁﬁ%&‘éﬁﬂ%ﬂg%W@%%@&B)%w%%@ﬂ@bﬁéhﬁ MEgsfggracts with
an integrin moleculﬁz E%Jtﬂ'é? Iy the@v [us Is en ocyt%gqmt? the t&ggelg Ctﬁe Nrexett Ehe V|ral enome is
transported from endosomes m? epnuc eusS and the rep |ca machlner fhe 5 B cel is utilized

also for viral purp&88s (R e W@@'@éd’@@%ﬁ@r‘éﬁﬁr@?@ b@gygjgg@!@})ed duriygog
adenoviral genomedadseany (& bk teanediateadXranid dVaR) addda{e&gene&e(di&maﬁ)/amhlch are

transcribed in seguemMiRlOorder @ g,@@@;ég@,ﬁi%&@ﬁ%@g@efense mechanisms, cell cycle and cellular
metabolism of the host cell encod tura| viral prot s for production
of new virions (Wu and Nemgpgmoﬁjﬁ%en é%\/lﬂcj:ro%gleff %é?ﬁl ucsas;e E aj 0 J
General Virol 815473 %Oﬁr‘%lﬁgf@cb Sﬁﬁ&%@bﬁﬁﬁ%@@cﬂﬁ‘tﬁ @&éﬁ@&'@'ﬁﬁ%&?“%ﬂ%4 71;
Kootstra N.A. and Verma |.M. 2003, Annu Rev Pharmacol Toxicol 43, 413-439). [0009] More
than 50 different serotypes of adenoviruses have been found in humans. Serotypes are classified into
six subgroups A-F and different serotypes are known to be associated with different conditions i.e.
respiratory diseases, conjunctivitis and gastroenteritis. Adenovirus serotype 5 (Ad5) is known to cause

respiratory diseases and it is the most common serotype studied in the field of gene therapy. In the

first Ad5 vectors El and/or E3 regions were deleted enabling insertion of foreign DNA to the vectors
(Danthinne and Impeariale 2000\ Einirthermore deletione of nther reainne ac well ace fiirther miitatinne



[0017] In a fourth aspect, there is provided a use of the adenoviral vector as defined above in the
manufacture of a medicament for treating cancer in a subject. [0018] The present disclosure
also relates tqvay methoehaf treating cancer in a subject, wherein the methog-agmprises @dministration
of the vector or pharmaceutical composition of the disclosure to a subject. 100191
Furthermore, the present disclosure also relates to a method of producing GM-CSF in a cell, wherein
the method comprises: a) carrying a vehicle comprisin?g an oncolytic adenoviral vector of the
disclosure to a cell, and b) expressing GM-CSF of said vector in the cell. [0019a] In a fifth

Comorises: 2) ca A e hos Lo a cel
and b) explressir@iy 9€[§?rc§fesa§f8?f§c é nﬁ%scgﬁy%}%{ ells'a 63?%61 F?Ntﬂ@?ﬁ%b&%a%ﬁﬁi"é"sent ,
disclosure also rélatsstosaiernetisstiost i reaising umbr 3 Feifit teinineelretpbase i Haudfect,

wherein the metfiogtiepmatisesy @) aatyngesoiehitlescampfisingranrinaoky it adendvtyglirestor of the

disclosure to a targelcelPrdigRiics ) GXRressing Sk Grlr ehsaidhyeelarinibs cellandghincreasing
amount of cytotox|c T cells apd/or natural klllerh ells in El%ﬁ?r%&? cell or‘%sgsue i"[6902 In a sixth
aspect, there is SSUHEP LALEL PRGN R A AR AL SR & BeRHba b % € P8 B aticing
GM-CSF in a cefthanges [o0hg]vitis, draPreseriaisereyard iepiexsits theoAcORE aelsnoviral vector of
the disclosure for producinfpGMiGSkdaidceels replic{0823}GtillidHecpiiesdiniodisctasytie allko relates to
a use of the oncelylis adenoyiralyedar 9iie disrlasHEror iREreasing IHE}S){%%%(;%E'T'%EEYBHDG

response in a subject. 5 . [0024] Still, the present disclasure relates; t olytic adenoviral
Voctor of the cioEHA ROPRIRERING TR EOBRE MRACIS THELHRES R niatt? e 0008 The
present disclosufe'BiovidéEs icpdienfeotrasinentoreisntiie, G0RICH AEVBR Aty Idsciffedliipproaches.
Also, restrictionsgfegaithng tunnesdypascuitabiaforctratinent kramain fewdiomipar.edriec maniy other

treatments. In fagt.all Solidh Limets ARG Usaisivith BERIRSERt dissIRpHe idRIgeEfdmas by mass
and more complex tumors can be.cured b% thetgreser&t d{sclos]u{ . The treatment can be%ven
i g Ster | 0 ﬁetr %r S

. h

intratumorally, infrad: Vit VBHoLRIF S r}?ln@a{]qgmﬁﬁ%?ion 0 ﬁéjseéi.tlfﬁg@ﬁw .ac\ﬁr%an give
systemic efficacya@edisitaroes ijecHERU R apipiRitn sarhasoctatinate’deirchisivizsd his tumor
initiating ("cancemsteducalls )y tumor [80263Be sidesierablingstheitransgtrtaitheyeaettadtithe site of
interest the vectQl-pf the diselpsure R ASSWIRS RamRIssSianandReRsitteNcR Qfthe dragsgene.
Furthermore, immune response agz?lng thaen\éeﬁt I[}&&\{/}V%I rsrgg% fansgene is minimized, . [0027]
The present disclGsBrE EolE 5% obieny related 1o thera jeutic resistance of Comventional treatments.
Furthermore, thefsHadaD AEESSIME BRS I§E808f AKHTHEIRBUL T8 $eistrobiyaatrhalts, Without
toxicity or damagesshrbeaithy tissues: dalisintdgesafdte presentrdiddleswalnfilideaatbovdifferent and
reduced side effggis.impempasiarn to other therapeutics. Importantly, the approach is synergistic with
many other forms of therapy, j ing_chemaotherapy and radiati e nd can therefore be used
Akl s R e o Sl s
replication of undfREd iR ed S ABrRIE R G SRY LR ST TsteerRy dAVAISH AR of thidfapeutic
* tumor immunity. treesdesite dvercprmeihisapeaknébs, Wreipraseint dselfibereginatides, anniet viruses
“with a potent indyees @b ABHUMAEHMBWNEY (Hh QiR S M slispiasuceipGhieyes canesr dberany, wherein
tumor cells are dggayed by Vign caysed queplusis i addiion,varius dc;gﬁfﬁfgg?gé nispms

activating human’immung response, including activation_of natural killer cells (NK) and dendritic cells

(DC) are influenc&dsackievirgp Rsjenpitiyisr SRRl ik BBRO B ifioi P M 3risseiP disclosure

provides a more simiplegritorecééfadtvenihthipénsive, viorstoxtdndytesadentodhfotatgateritherapy.

Furthermore, helprsyitHEeS rgdiRtReededndported PN ddie mevahmeryeiscaiibe disalosure

ble further i ’ ! : Ha . e 1
chows a schemalt H e 13a e AR Bl O B A Ros e notant.
region 2 of E1A. @%h@ﬁ%ﬁ%oé}gﬁlé e iludBbEh repidedMth the cDNA of human GM-CSF. ADP
refers to the adenovirus defitAd#biin. adencjDeBapFigird2sisany E-Schdminicwittiatirsbstep of
cloning to generajgshvide plasmid (FditsN) bading/ki-@SFranscrif6033]Jdgusatdisbrius a
schematic of the éSﬁygg?éﬁt%%%dgﬁg%&ﬁﬁgﬂé% e glantidconiiplgaldhc gflenoal genes

with the 24 base pair ¢ egion mediates, selective replication in cancer ceLIs).
[0034] Figure 4 sHORESHsChiifidiesorle (M SRUBE ABNiING foSFaIms SHehiE pilEMitidof@ining all
the adenoviral ganetsmadpt foragprdi anel 6ITEY WHItH Habd bt rdptatedy GiE Skends
(pPAd5D24.GM-CSF (SEQ ID NO 8)). Ad5-RGD-D24-GMCSF (SEQ ID NO 9), Ad5/3-D24-GMCSF
(SEQ ID NO 7) and Ad5-pK7-D24-GMCSF (SEQ ID NO 10) were created similarly. [0035]
Figures 5a-d show that GMCSF expression does not impair virus replication and cell killing effect.
Figure 5a represents results of MIS assay showing lung cancer derived (A549) cell killing efficiency of
the new generated virus Ad5-D24-GMCSF. Figure 5b represents results of MIS assay showing killing
of JIMT-1 cancer initiating cells ("cancer stem cells") with Ad5- D24-GMCSF. Figure 5c represents

results of MIS assay showing breast cancer cells (MDA-MB-436) killing efficiency of the new
nenarated viriie AdG-D24- CMCSE Einiire BA renracente ractilic nf MT< accecav chowina MDA-MR-A2A



[0036] Figure 6a shows adenovirus-coupled expression of human GMCSF. A549 cell line was infected
with Ad5D24 or Ad5D24-GMCSF, media was collected over time and analyzed for expression of
GMCSF by FACSARRAY. [0037] Figure 6b shows that adenovirus-expressed GMCSF retains
its biological activity in human lymphocytes. TF1 cells, which require human GMCSF for staying alive,
were cultured in the presence of human recombinant3GMCSF (E. coli-produced, purchased from
Sigma) or supernatant from Ad5- D24-GMCSF infected cells. 7 [0038] Figures 7a and 7b show
in vitro analysis of transduction of a patient tumor to test the infectivity of an Ad 5-based virus.

[0039] Figure Wtcspbink 42ord@itibbcf RupseirasdudisiPwitheimepb 5o 8 EFASY St its
rehceptO_r CAR\Q?fw_é@ckie?&dm@dm@qupmbm Irchiva W@@@@@@W&DS‘EG4~?1EQ@6@]3WQW€_ 8a
shows in vivo gffici -DR24- ri r rmissive, for an adenovirus
replication) be@?’éﬁggﬁgx\c%éa%g b%%%ﬁ&mgﬁﬁ %\Hd%%?; Eﬁn@%@%@ _ égé eradicate the
tumors within 16 days fol@O#RY Mrrerdiameftdiflareohasistvines Werd ApNinisRIdPYAR 8595 0, 2 and
4, [004 ¥ &iglie BinshosySthattjnieataneocid sejéietiontof $hd S« Do BN BIF esultiéidiertigh levels
Of NOMCSF ISRIBA SYRRIAMEIHS SAAseRUepif otk QAtibAL AL REAEMGSE were

sampled on day 4 and the concentration of human CSF In serum was assessed by FACSARRAY.
[0042] Figure %‘é%%‘%\?s FRIVEDGHY Y 1R 9a5HRESIRAIEANIED2Y BN CSECHRENSt (P AIBD24)
protected Syriamoamiiers: fresn resbsatpmntiiecetsalte mgel withsHEneT iribisis demuonstrates e

23232244'GX&%@i&@&ﬁﬁ%ﬁéw@e?%em@éwnﬁQng%gf‘??dBﬁvmﬁspﬁv%@%i@@t?@-Witu,th

or - gure were re-chaillenge me tumor mor gro

oo e d B GHIE oo e A e B e et At
response by A8l hpestRie 2R0CrhtisiherrrisT telptions wileihes BaipeMe Irelignbirfretect Syrian

R?jrggtzels éﬁgﬂ%@éﬁmo%\/éﬂim@lﬁwﬁﬁ ?@@Tbtugﬁﬁﬁgr%iw&v W@@i@%wimd/ééap%ﬁi@bs

- Ei re re- | ren r tumor.growth was
measured ove%ﬁé@%”gﬂ%aﬁd§ﬁﬁe@%@rj§ %% S %%Wﬁé(%ﬁc%gﬁgfg %@E@oﬁgﬁ%ﬁw Fﬁ%gﬂibﬁﬁgﬁon with
metronomic ofdMScRIfRB8phamide. 88% tumor reduction was observed by CT scan 71 days following

the beginning of the trea{f®er] For ex@id Figitse OBFRTEITE (i SticyC|tEatnestne anitndd5D24-

GMCSF in an gygf e&ﬂ%@b@éﬁ%‘f@@@dAW“g@e%ng&"&'\ABSEe&Ti oh aiEosalete

disappearance of all measurable tumars as indi y the arrow., Figures 10a-d show

that Ad5-D24-IOVIEESF ¥RGHRIY 2o CRAIRGspdtise AGAMHEOLBR ARG SICe piRsPEIMNPERIMHBEMSS (present
in tumor cells)rBaelishbgeestedvirsimpéaierg Sacdatdbvith Aldb-Pizs; GhaiSH we e RhAN AP 8 by

IFN-gamma EAKSRATAHRANSHAYHBHE BBk AbIogfdeptide fromAdaaeyifusR.aydadainet peptide
from the tumor.a?rluggéle survivin. éOOésqFEéa%re 1ﬁﬁhows induction of Adenovirus Hexon-specific
T cells. Leuko‘é&i} £ és@éi(y ‘ﬂ%W& &R ated Wit AGE BB E ESPWER stained with a CD3,
CD8 and hexon-specific B&hh evtidntinotheetgianirzing aamwyatevoepn nengieefsravaldafter the
treatment. Tregisasatirprasse/ @B FACRIfE RIFMOXigingCalinifyain fedb W&rdBiés are wdR048]

Figure 12 sho e len of circulat r t S tlent R73. P ich are positive
for CD4, nega}{%\%e%éf%éﬁ%% &%ﬁfﬁ%ﬂgglﬁ gabrqet% c%’%%f(g']el}éﬁuégf?ég |§)/eb %@Cl%g%gﬁ\rﬁ?\ggﬁ‘}sg%' [0049]
Figures 13a-i §ﬁ8@v‘§&ﬁ@ﬁ%i@§%€ﬁﬁ1%@ﬁf‘@%ﬁé’?&(@%ﬁ%ﬁetﬁﬁsﬁﬂf& WSWW@&@M‘@MQ:SF, to
generate the plagmeidicontpiniiging theladecoltal gaddmwitinthiec?dpeask: prssetttopimddregion
(which mediates, se|egtive LeplicaligRdnsnsrLells) and to generate the Ad513-D24-GMCSF plasmid
containing all the adenoviral genes except for gpl 9k and 6.7K which have been replaced by GM-CSF
(pPAd5D24.GM:CSF). [0050] Figure 14 shows a nucleotide sequence of Ad5/3-D24- GMCSF.
Bolded region NEEL Y the D24 deleted EIA region (nucleotides 563-1694). Underlined region
indicates GMCSF (nuclefitides 28380b28814). Regidnlmvitalics indipatesidhadied kradegian

(nucleotides 31,3227 2} - A6 iRGIHRN M MG HGHIER T BRROEHR L &P%“‘é}ﬁﬁfﬁl%gé[)awc? .
| plo¥ for Ad513-D24-GMCSF treated patients, Detaile 5d_ﬁescrlptlon of

[0051] Figure 15 shows surviva _

the invention AEhRRXINGEE ProPleiiBbPRNKERIYA) EaNce b aiaPsSe MRiruSRECHIS ¥ Y sahedral
capsid consisthiefdissesuraj@rovateimnsohekore{lpdsemombases(fily, genkaheraiplyed fiber (IV), along
with minor proteins: VI, Vb 4%} tneandiéar GRBReSHON - Ce 28k Lanerabitiind et ihR604).
Proteins VII, smaur e%F e mu, and a te mln?I r Eelrtlb%l'P re associated with D%A. Prote|§nv
provides a strUBFAITACESHE CHIERSHE [RAE 1. OrS ERE5 Rt DEIL S F HUIE 5 Brocessing
some structurinpfoteiigal modetsBH HeeeRicbAiRElenoviral vector of the present invention is

based on an adenovirus gerofyes (Asknnuiieieseid leaskbanead adcbsieldignn (P24 dbrdhe Rb
binding constant region 2 (CR2) of adenoviral El a nycleic acid sequence.encoding a
arandlocyte.n T Hge LS EPS T SR PoRE IR M deleced gpiows.
in the adenoviral E3 region (Figure 1). In a preferred embodiment of the invention, the adenoviral
vector is based on a human adenovirus. [0054] Ad5 genome contains early (E1-4), intermediate
(IX and IVa2) and late (L1-5) genes flanked by left and right inverted terminal repeats (LITR and RITR,

respectively), which contain the sequences required for the DNA replication. The genome contains
alen naclkanina cianal (11 and mainr |1ate nromoter (N1 P) TNOBERT Trancerintion of the earlvy aene



10 [0058] As used herein, expression "adenovirus serotype 5 (Ad5) nucleic acid backbone™
refers to the genome or partial genome of Ad5, which comprises one or several regions selected from
a group consisting of partial El, pIX, plvVa2, E2, VA1, VA2, LI, L2, L3, L4, partial E3, L5 and E4 of Ad5
origin. One preferred vector of the invention comprises nucleic acid backbone of Ad5. In another
preferred vector, the adenoviral nucleic acid backbong is mostly derived from Ad5 and combined with
a portion (e.g. a part of the capsid structure) of Ad3. [0059] As used herein, expression "partial”
region refers to a region, which lacks any part compared to a corresponding wild type region. "Partial
EI" refers to EFRifien WHBD 0 HiviRparinging censian gy b oiRuanewhibkisand a nu- 10060]
As used hereidigixpressiongudie anttOding' eefgranvisugtassecaipidghl Aolbapd@mulzthare
ranscribed by MinPJBARESE P fie BRdAPIE e aUb YAdIAKeIA [Rle MuenaiRaygcelular
defence mechanisms. [0061] As used herein, expression "a viral packaging signal” refers to a
part of virus DR&®Which consists of a series of AT-rich sequences and governs the encapsidation
process. [0062] 24{Baséajaiindelétsina@p@t) ofHerafie eotiRe@damaincolhichddeespoakible for

binding the RR dumpr SipRressoHasll e IegHIgiRn BERIRKARNM thus, allows the induction of the
synthesis (S) phase’i.e. DNA slénthesis or rg}%lécg‘\t,i%n phase. E{?b §nd EIA interaction requires eight
4

amino acids 1 WPE7 AR pAGIRIAE 4+8GiBRTEERE) KA Bod R GPaSAaL BYION
1134-1139), which Eteaddlstetbincihespie seatangentoerdiie gelttoreof thenpresidainiaemmiencconiprises
a deletion of nigclaptife ser espROdNatamie acids ddedPGoabievestaracsasding to Heise C. et
al. (2000, Nature Med 6, 1134-1139). Viruses with the D24 are known to have a reduced ability to
overcome the G1-S chedRBdiPl &he pspreatdligaiaents bwipen iates e @ erlk satarigion Beot

necessary, e.gdariovier celsodefeeitygidgtihsuRh-pl6 pathway (Heise C. et al. 2000, Nature Med 6,

1134-1139; Fueyo J o) . 0 3 o d 6
viral replicatioL:]eiﬁovitrit, ﬂgta igegé:% %crzgtgg%?g)ﬁgvae% ﬁg %}ﬁrg%?t?n[@ré?l‘%]J%ed% J%%%L%%}%%ﬁ?ggntla >

e intitnereg immune

response i.e. PYIRENMHTISHISNTRE BogNRYiEE @t ARfingd @heY8sponses. The gpl 9k/6.7K deletion
in E3 refers to a deletion[0096% Dase pacefpisotoadee atnorakERdsregion. pharresoéiutgaidenoviral
construct, botg gRi9kand, 6.3k 40063 He Seisisdidiaaens & t1ebiR0RR Rene Therapy 12, 87-94).
The gp19k gene product is kn%ﬁ/n to blndg_agd sequester major hlstoc_or%gatlblllfégomgéex_l (MHC1)
molecules in the endopldShiOatidILen, 1BRA B$REGEN RS IS dHRIBAST ifreRRRATDAMERI B totoxic
T-lymphocyteso8inositicemydoanactenize d e byierimpkitieL thelstidenotyplOkdntre sae sigfinedselectivity
of viruses (virys,is,gleared faster than wild type virus from normal cells but there is no difference in
tumor cells). 6.7K protei expressed on cellulay, surfaces and they take part in dpwnreguylating
TN related apoptosts IMBSER) ThArE (AT FEEaD oS PrOGC IR I<eRE TR on. the
GM-CSF tran¥§&ter igp e dusaawyp iokie mapidasiurs sbgidnedisgsnené o8 Bratioteramhis
restricts transgenenexpigssist to tumor cells that allow replication of the virus and subsequent

activation of the E3 pro”@ﬂaﬁr@ﬁgﬁ%‘?ﬁ ’&%ngguﬁé‘ BEREIL I ﬁ%ﬂ%ﬁ”ﬁ?&ﬁ%%%-k”own in
o

the art, preferably endogenous promoter. In a preferred embodiment of the invention ucleic acid

- sequence enceRiing @MdREcts WhaIthibe eI FRMptEssaskpinRisisation of (heesiM LS
participates inphamuaec(ekpd nempysiteimgftiire uigtieation sonaesligaisms including recruitment of
natural killer (NK) cell ar;&nﬁi l%l%%on of anEjl en ?res(gntingﬂgellls (APC .{APC can then recruit, activate
and target T-cells towar PRSI RIS SEGIRHES S EEHRY CVRERY may be from any
animal such a@f@reguaintapdetmousechamsaseiadoeomeindsLeprderasy GM-CSF is encoded by

a human sequence. The giuclegiielaraegugsiaelensstings il Ladnmaytveaaosiiiadinasdsar ¢ improve

the effects of GM-CSF, or un Cl?& i ild typ a preferred embodiment of the invention, a
nucleic acid sequence encod:?l}%g)gI g@g&% %)fvé gvpi d y?)ég, [0066] The vector of the invention

may also comprise otherfhod ARRERSNG M4l aERAigesiat Rothad®h and insertion of GM-GSF

sequence as mentioned RiPMEA1IN 1A BT ¢ieRred SEebogierent Ghibadeventior«dhs eieiugaipns of the
Ad5 vector ar gé gd.t e. | other pref rret{ em%odlm t of the invention, the E4 region is of a
wild type. In a% 'l%# d"’éyr%&?g}rﬁ@ﬁ%%{ﬂﬁ'ez‘?ﬁféh ﬂﬁjf W&T@Bg F’é’gﬂ?@ﬁi% fcated upstream of the El
region. 'Upstream” refersjo innaredigtelysayéfierecimerEinegionnertiiis didectidraofestpressieindEl B region
may also be modified in the vegigrohthednvgtion. [0067] Insertion of exogenous elements
may er!hance effeqts of \{ﬁ;:tpresxir} etsari%et(ﬁﬁll S;h?s%%vof O)écl)rg%réocuitissue or turn_or-specific promot-
12 ers is common in recombinant aderoviral vectors and t ey can also be utilized in the present
invention. For example, viral replication can be restricted to target cells for example by promoters,
which include but are not limited to CEA, SLP, Cox-2, Midkine, hTERT, variants of hTERT, E2F,
variants of E2F, CXCR4, SCCA2 and TTS. They are usually added to control EIA region, but in
addition to or alternatively, other genes such as El B or E4 can also be regulated. Exogenous
insulators i.e. blocking elements against unspecific enhancers, the left ITR, the native El A promoter or
chromatin proteins may also be included in recombinant adenoviral vectors. Any additional

components or modifications may optionally be used but are not obligatory in the vectors of the
Nnracant invvzentinn TONART Moet adiilte havve heen eavnnceced to the moet widelvy 11eead adennviriice



15 and thus, binding of Rb by E1A CR2, that is normally needed for effective replication, is
unnecessary, [0079] Any cancers or tumors, including both malignant and benign tumors as
well as primary tumors and metastasis may be targets of gene therapies. In a specific embodiment of
the invention the cancer is any solid tumor. In a preferred embodiment of the invention, the cancer is
selected from a group consisting of nasopharyngeal4sancer, synovial cancer, hepatocellular cancer,
renal cancer, cancer of connective tissues, melanoma, lung cancer, bowel cancer, colon cancer, rectal
cancer, colorectal cancer, brain cancer, throat cancer, oral cancer, liver cancer, bone cancer,
pancreatic cancer, chori¢®féfHofurtampisontis prestirahrslsismaalitorsidisbnia, 7-dafthod
leukemia/lymptiomearezsimgmanvon biep#ld indmudiseasmotaliinfrer £ lisbiesyndrosreiadienal
cancer, anal qﬂgg%dtgm(ggncer, bladder cancer, ureter cancer, brain cancer, oligodendroglioma,
neuroblastoma, meningiogua, Eginal card tum?r, bone cancer, oste%jhon%g%rga, chondrosarcoma,

fu

Ewing's sarcoma, cancef AT Gk 6RO R R 2B BN B R R R RPE AL,

fibrosarcoma, breast cancer, Hagydisctliseesé; ectaigal caticar fisslorectal cancer, rectal cancer,
esophagus cancer, gall lpjpddesspncaheMLCHICEE. Q8 GaRRSTIMERK&aNGaIgkidney cancer, Wilms'

tumor, liver cancer, Kaposi's sarcoma, prostate capcey, Jun ncer, testicular,cancer, Hodgkin's
disease. non-Hodgkine PinpHOR o1 AL B UaIas Tneeim Enaia AT IRy Seia, ovarian
cancer, endocrine pancreatic afgist tefigehgehembspincreatic cancer, parathyroid cancer, penis
cancer, pituitary cancer, [paf2 §$ste sargemepsetinpliasionps ol intraline eaneatcsianagh cancer,

ihymus cancey e geisels iappelass s3e Il iRgla, uetthe cancer, endometria

cancer, vagina cancer, vilva cancer, acoustic neufoma, mycosis fungoides, insulinoma, carcinoid
syndrome, somatostatiné#8£4d e dhediransai dissiesurg @Aﬁ%?,t‘h‘g?@ﬁ s iR cancer,
nerve cancer,wmlmafaheecﬂiqnﬂnseﬂcbg’anﬂfodncem ek S in Gaoekr, phary_n_x cancer, pleural cancer,
salivary gland cancer, lopghsganerloRFlsan At ThaRARe IR EATBISHOD of tne JAREOI A

pharmaceutical composition of the invention comprises,at least one type of the vectors o

invention. Furﬁ%?rﬁ RNKEA oAt ntPﬁaQ’ﬁB%fW?efo |ESEERVY IR Y FontIfdERWECtors of
the invention. iesaddt@inta tedjastor of the invention, a pharmaceutical composition may also
comprise any other vectors, such as other adenoviral vectors, other therapeu- 16 tically effective
agents, any other agents such as pharmaceutically acceptable carriers, buffers, excipients, adjuvants,
antiseptics, filling, stabilising or thickening agents, and/or any components normally found in
corresponding products. [0081] The pharmaceutical composition may be in any form, such as
solid, semisolid or liquid form, suitable for administration. A formulation can be selected from a group
consisting of, but not limited to, solutions, emulsions, suspensions, tablets, pellets and capsules,
[0082] In a preferred embodiment of the invention, the oncolytic adenoviral vector or pharmaceutical
composition acts as an in situ cancer vaccine. As used herein "in situ cancer vaccine" refers to a
cancer vaccine, which both kills tumor cells and also increases the immune response against tumor
cells. Virus replication is a strong danger signal to the immune system (=needed for a TH1 type
response), and thus acts as a powerful costimulatory phenomenon to GM-CSF mediated maturation
and activation-of APCs, and recruitment of NK cells. Tumor cell lysis also helps to present tumor
fragments and epitopes to APCs and furthermore, costimulation is produced by inflammation. Thus, an
epitope independent (i.e. not HLA restricted) response is produced in the context of each tumor and
therefore takes place in situ. Tumor specific immune response is activated in the target cell as well as
the surrounding cells, e.g. in the target tissue. [0083] The effective dose of vectors depends on
at least the subject in need of the treatment, tumor type, location of the tumor and stage of the tumor.
The dose may vary for example from about 10e8 viral particles (VP) to about 10e14 VP, preferably
from about 5x10e9 VP to about 10e13 VP and more preferably from about 8x10e9 VP to about 10e12
VP. In one specific embodiment of the invention the dose is in the range of about 5x10el 0 - 5x10e11
VP. [0084] The pharmaceutical compositions may be produced by any conventional processes
known in the art, for example by utilizing any one of the following: batch, fed-batch and perfusion
culture modes, column-chromatography purification, CsCl gradient purification and perfusion modes
with low-shear cell retention devices. Administration 100851 The vector or pharmaceutical
composition of the invention may be administered to any eukaryotic subject selected from a group
consisting of plants, animals and human beings. In a preferred embodiment of the in- 17 vention, the
subject is a human or an animal, An animal may be selected from a group consisting of pets, domestic
animals and production animals. [0086] Any conventional method may be used for
administration of the vector or composition to a subject. The route of administration depends on the
formulation or form of the composition, the disease, location of tumors, the patient, comorbidities and
other factors. In a preferred embodiment of the invention, the administration is conducted through an
intratumoral, intramuscular, intra-arterial, intravenous, intrapleural, intravesicular, intracavitary or

peritoneal injection, or an oral administration. [0087] Only one administration of oncolytic
adeannviral vectore nof the invventinn mayvy have thearanaiitic effeerte However in 2 nreferred emhbhodiment



[0097] Any method or use of the invention may be either in vivo, ex vivo or in vitro method or use.
[0098] The present invention is illustrated by the following examples, which are not intended to be
limiting in any way. Examples Example 1. Cloning of three D24-GM-CSF type viruses - PCR out
hGM-CSF, create Sunl/Munl sites => 445 bp (pORF-GM-CSF as a template) Sunl/Munl digestion of
PCR product and pTHSN Sticky-end ligation => 205 Prnel linearized pShuttle-D24 pTG3602 =>
pAd5-D24 - Ad5-D24-GM-CSF (SEQ ID NOB: EIA region with D24 deletion in nucleotide positions
563-1524 and a fiber region in nucleotide positions 30490-32236) Homol recomb:11 linearized
pAd5-024 + Fspl Iineariig . 80 eregent dacdiesHreipiasde tﬁﬁ&ﬂﬁ%’&?i?ﬁﬂﬁ?@’f@ﬁsfection
=> Ad5-D24-@ESEf the d[8ceslirdl finasesazfsing dloning speraitoifimmetewidspadReaird anultiple
restriction digggtions. The shuttle plasmid pTHSN-GMCSF was sequenced. Absence of wild type El
was confirmed with PCR. The EI region, transgene and fiber were checked in the final virus with
equencing and 1ICR, wAREShASSHF Ao G B GARAEEA R OGRS T PR A DA
was extractedvincbveamighe{@ntpiriculsationrgith appropiaesbufféssolutsiicivdafterF@Rngnd

S?J#en_ce Waﬁjg%fqrmegg ﬁ&ga@lw&aﬂ}%atﬁwﬁv inbaenfiRal }%Zﬁpua@iﬁﬂf@ ﬁM@Sd'—tK@NI{%aﬁ” phases
of the virus production, including transfection, wer ne o ells to ay [ ild type
recombinatior} aesn%ésichrigg L%baei*o?g?&séﬁgvggw& Ig§0§§,a ol 'tgr g?%fgﬁ%%ﬁgﬁ%rlﬁﬁ?fz GU et al.
2006, Mol TheRIZErTeuonEs, kyNNEssFa8d MRSetRaERYH SHBRIE GpR AREmEd e enaR b US viral
E3A gene expiieshienreoriTio: clesments)t whicheegultmirirgplicaiionlassotiata titarsgentaxpression,
which starts fter.i i =3.IS.4 f ' f8, : : 00]
Ad5/3-D24-Gq|3- Ei nd l%'gﬁ_@%ﬁs‘n A%ﬁ%gf{@;f}%‘%@g@ g%@%%%q%?éﬁ ?gg%:(?r%vith D24
deletion in nuER=RiR: 1968HINRESH- 1512BPFREFReRoHAPARBIALS ERIFOREBE54-35 346 and
RGDmodificatioor imitiatilep{fthapositainsn32428).32183) were constructed identically, except a rescue
plasmid featuring either qpePAABECEaRG % RERUAE it he Adblineri lnamyiprgused
Ad5-pK7-D24-GMCSE (SEQ 1D NO 10: EIA re%lé)n with D24 deletion in nucleotide positions 561-1526,

a fiber region PPnUEERidE TSR0 SS8386: 33585 ARdHERS7-HBdifRIRSS A n GAR o fGE S5 8Ns
32247-32378phvhe drsnegear d-sirtiiaHpo(Bigumes) pejes ponsip BQE| 75 418 Deaies MsOBH Was
constructed agohensgbriAdRasidngdedved plasmid containing a chimeric 5/3 fiber, pAdEasy5/3, was

created by homologous Eﬁﬁaﬂbin%goneis% E .%oli fAd5/3IPcI viral %ggﬁﬁgﬁ%%gﬁﬁ?ﬁ%%ﬁéﬁ%% \ifvt;s

fragment of pAdEasy-1. NexXt,"a' s EVector conaining a 24 Bp

linearized witHeSiHENGRdTe 6ORYSINER Wit SPARE RS STIMBSIMIAE IR MEESaND 4iSRlOPHE? BThsert

human GMCSkdedl tgeredntohidiregio foraselsdhlertirg tiestes, pAiho M uasaeateddayageeriing Spel to

Ndel fragment,r mﬁﬁésasgpm% Paﬁla%'Bf'ﬁ%‘&'gF&@Qrﬁ“&i8&8&:%%%%@’5‘%89&%154?19'éf?&‘1 Wi).
with SunfiMu 5-bp del (

pTHSN was further digeste _ nl creating a 965- eletion in E3 region (6.7K and gpl9K
deleted). The BS6BDRIACRESENRGMARTNERRISI (RIDRFo SRS d BRO RALYATARRT with
primers featunimgsepecific restietyistisite svlBunMuam flankingr théogerse arfd thieerapsertedindong
Sunl/Munl-digegiedpiEtahy (BRE PAGIASRerBAFSHE 2arCMEreloMas O BRBHRIR B IARAOIogous
recombination.in Ecoli between Fspl-linearized pTHSN-GMCSF and Sr/I-linearized pAd5/3-D24. :
Ad5/3-D24-G &Q)Wu%ngc’enome was released by Pad digestion and transfection to A549 cells for
amplification and rescuel(fig8ldsdsting ohas FronimeaEagliexdayeds. eelsttbairallpwigen-

|D24-G M-CSFlfﬁ/ﬁﬁs@r@ﬁaﬁarmed [O#Q%@iyiﬂerﬁfgngw%@f@%ﬁ@%ﬁltw%%l&tn%ea@W@mtudied in

-lung cancer cells reast.cancer stem c rive Xplant - n I ancer

cells (M DAmﬁ‘%%[@?@ﬁﬂﬂ%‘éh ?grggﬁ kﬂi‘ﬁ‘%‘dﬁé{ é%s?ﬁ%ggsgféy??sgéﬁre%{ ,y‘%fﬁg S.%rs?'é%;b method to
assess cell viastityiisalasaic gapeidpe ppghUBHERBHE. LR ERICDIY ST ep RBHHTUH e fiBIBRt S Fus and

acts as a negdti¢e confsal: AdBvsiiswawildhdiReAdS sdnds: (Straiapd300miend wasdssed asia positive
control. Ad5-d24- ' i jon i is.in i . indi virus
particles. gr%o%%%ﬁ%ﬁsrﬂlgﬁﬁgé%éégp%ﬂ&@g%ghgféggyﬁc Ra%ﬁ\(}%f sﬁiﬁg‘?@ﬁ:‘? iﬁivé controls

in vitro, and tHURIASr& RS EShBUYSHAILENBH R TRSPOsSRIrdtIse i 3HbEAYRE oA et Virus
(Figures 5a-c)cesdiisn(iieiK patad wianghtovoeits AH5)HRAFBRRESE and Ad5-RGD-D24-GM-CSF (Figure
5d). [0104] To teswﬁﬁ]p/ce eLANBRAGEMERTMASBRIGIARXBIRSthertansgane A4 cell line

was infected with 1000 \ and media was collected over time. Concgentration of GMCSF (Figure
6a) in the med¥ SvaR AEESUr8d B BACERIER ARPIB DB RSN RN BE BN Wi g2 RS A4 @ording to
manufacturer'safestigelidpscanaeditionaieytasriveramsocahglipeiovinhessartaalingedggressed GMCSF
retained its biological function. To this end TEI cell line, whose growth and survival is strictly
dependent on human GMCSF were treated with media collected from A549 cell line previously
infected with Ad5D24-GMCSF. TF1 viability was assessed over time by MTS assay. The result of this
experiment was that the virus expressed-GMCSF was able to stimu- WO
2010/072900PCT/F12009/051025 22 late growth of such cell line, and no difference was found with
the same cell line treated with human recombinant GMCSF (Sigma) (Figure 6b). Example 3.

Pretreatment analysis of transduction I. Infection of tumor cells with Ad5Lucl [0105] To check
that a titmor corild be inferctad with AdG haced viriricae hinnciac talken from ticeciiee weare homoaoeni7zed



[ll. Neutralizing antibody titers against the Ad5/3 capsid [0107] 293 cells were seeded on 96-well
plates at 1 x 104 cells/well and cultured overnight. Next day, cells were washed with DMEM without
FCS. To inactivate complement, human serum samples were incubated at 56 C for 90 min. A four-fold
dilution series (1:1 to 1:16 384) was prepared in serum-free DMEM (Sarkioja M et al, 2008, Gene Ther
15(12): 921-9). Ad5/3lucl was mixed with serum dilutions and incubated at room temperature for 30
min. Next, cells in triplicates were infected with 100 VP/cell in 50 pl of mix, and 1h later 100 pl of
growth medium with 10% FCS was added. 24h post-infection, cells were lysed and luciferase activity
was measured with Lucil8f33 Ak8sy @ﬁbrﬁ@ﬂ’ﬂﬁﬁ%dﬁ “’I‘&dfé@? QR Rt TRRE JHEBERt MM nometer
(PerkinElmer, pR3/eviadthiznt) Mkicenitiéeegse readings were plotted relative to gene transfer achieved
with Ad5/31ucl alone in order to evaluate the effect of neutralizing antibodies in the serum of patients

treated with Agpigr dd&EripEoh-Jfte @ eigiatang antibody titer was determined as the lowest degree
of dilution that blocked gene transfer more than 80%. Example 4. Ex vivo analysis of

Ad513-D24-GMCSF effiéd8y Th Biss Taplayrs e hamsls of PAdp et MuSiachbsyigisal
effusion sampteavasastdrbase p4C dekatioighit. (heccsasiplet wegaivitiefl kit Sfmblaleod tubEs and the
cells were isojgted by GeHEB0ALNRROMM BREDRAGT TRMER IERkiaoe calp thesanpipgvas
incubated 5-10min in.room temperature with 25m1 ACK Lysis Buffer (Invitrogen, Carlsbad CA). The
falcons were ﬂ%ﬂb'Wﬁ@?@{Eﬁ@ "Bnd the cells were centrifugated (900rpm, 8min, +4C). Cell
suspension of 100 000 cEIR3@ ihiguse I FEcE oz Seb aastisrep el ’(EBM@%@MMIHGZEOM

Fungizone (BM@&%@Q‘«,&“@Q@Bm,d (pTI9SR8]=Rr g ierAEIssay, to test the effect of capsid
modification on transductm were seed nto wo 24-well,plates 000 cells/well.
24h later the cells in triplicate We gﬁ%#%@ Vith i\ r%%tc %«;%%fﬁgﬂrdl gg cerﬁga |§??

500vp/cell an@S00FHIEEIRIR R DsRiainingiAlike adprusbich W&h’ﬂ%ﬂlﬁ%l%ﬁﬁa@iﬁ Example

31 (determ|.nd@ggn©utﬁallzmga@mmmyi|t:tterﬁ)adzates telliverashiipsgidre rinment saoefite)s of ascites and
pleural effusion for patie gﬁag \élg%r{&ggf %ﬁ%ﬁf@ gp‘ﬂ}gquﬁrgég Qﬁt@ ?malag high

transduction with Ad5/3 was -assay to test the paotency o

Ad5/3-d24-GME YR @ﬁl@é@%@:‘ﬁp@@&%@'@% é%@é@&‘?ﬁt@ VISR PP %1360389||s/well
The cells weréinfeetbithftav@iherouteqtiace dnfgctidvi<Oérd madiadild UG M -23%6 D NEMR MNex¥Gay

other day, Bl par T e S (g do NP S %ﬁ?ﬁ”ﬁ%ﬁ%&%&fﬁﬁemd
to the wells. 2 rg# &3% r& g?@?fWﬁééﬁW@s %j ?aa& e%irﬁ%rlﬁﬁe cells were
incubated for 1.5 - 4 houl803hk Bﬁmaﬁwvﬁa@mﬁa@h@w@/ﬁﬁ IdiesaiPAskees and inpsint
Software v2. 6\&?&@?5&|W%ﬂ@%@fﬂﬂﬂiﬁbi e‘Fﬂ@dﬁnHDg@fré%n@paégeW@lﬁ@m%ﬁwsoagce was

subtracted from th absorb ce of the s treatme mples of pleural
effusion from VA% g Znd VI gﬁ] graengggégsegg %%%% g 2! (?(]1 %0%% 8@5 EeEix days

after mfectlon@@@M%ZW%@%@N@§@@EIGL&@II ?pfamei?ntés@wlkbwft%ﬂﬁn%mhmfected
control samplemmknm@@mma%@mﬁﬁamg ablestg ddhemetarellsgikesavithnabg-effusion.
0113]F f

[0113] For asgeszipgf Glfﬂ/gﬂ SBEVHé éggﬁggPédE@eP#o@H'ﬂg‘ﬁsaé%%H w;ﬁ%cs Sa¥f&n-

resuspended in 3m12% ME er r s and freeze-t awed r times in -80C. The
203 colls wer&eEEaLH (BE: warﬁﬁie@fagasmﬁwecn 4P8 PRULERBSTRICSATHSASOoTHE Sample
was centrifugd&Csmif i@ fanentEsantstieslize niakdhbwasseyllebteding0 BiCESidSthfected

with 100p'/vaeu.wﬁw@%msﬁ@twttﬁét%w axerideyialen haslsaycarsessedl e
presence of ¢ ss replication o at the tumor,
we also analyﬁggwgggg grﬁ&@?b@n tient 082 7 days after treatment. This resulted in
70% of the cells showind @J&&]attigiedfés, sWisiwsuaitdooddsoreraledlsxidassianel bimian effects.
Example 5. Ingiyegralpga®tbR4reMrssSniybR y iige NasmRN a)p AdSDZ[@-'GIﬁUBIVNﬁ:@(ﬁﬁ'@aCy of

Ad5-D24-GM- CSF was tested in immune com Syrian hamster IMJCS% e[gz;b%f ssive for
human adenoVirus reﬁb‘?lé{<'jlt(i}o(r)1vmu{:Y(FeT| grgﬁr‘ldgrgf1 %%ymlsswe)eﬁpresélore}g % ancer Gene Ther

doi:10. 1038/0&"%09 6.). 7'106 HapT1 pancreatic cancer cells were injected subcutaneously and
1*109 virus particles (VP&)@M@%@Q»%(BM%R@ﬁl@ﬁﬂ%ﬁﬁi(@@@d@ﬁeﬂoﬁmﬁgsmgsF) were

injected '””a“{t@ 8\'c¥ mel Ica?ggﬂdh‘br@&? é:)fn gkg’s""?%‘im@ Ed%ti'&[’ihf?‘eraﬁ%e MQMEe of

growth media at time point b shows that intratumoral injections of

Ad5-D24- GM@#@@ UiREPiAMRShabvRI NG ﬁéNAt‘éf%@ i S TP EPRSRISH MAMREIRCRITRIBANGM-CSF is
known to be aGiveE 8TSyriacoligrmstiree yrElkpsEaxfoolPaibot 2006 sohds g fr@al/8)s-
Interestingly, aianimasreisdumardepe by day sixteen except for mock group (Figure 8a). Tumor
scars were still analyzed for two additional weeks to assess whether reappearance of the tumor might
have occurred. However, on day 32 there was still no sign of tumor in these animals so that the first
part of the experiment was terminated and animals of the Mock group were euthanized. The remaining
treated animals were at this point challenged with the same tumor in the right side of the upper body

by subcutaneous injection of 7'106 HapT1 cells while on the left side were challenged with a different
fiimor (1*10A of HakK fiimar) for 25 which the animale were nave Tiimor arowth wwace meaciiread nver



[0123] Blood samples were collected before and after the treatment for analyses. In Table 1 is
summarized the viral load in the serum of patients treated with Ad5-D24-GMCSF. Quantitative FOR
(qPCR) was #geddorithatanalysis (see section Il for description of the meth@dg}009/051040124] Tables
2, 3 and 4 summarize all the adverse events that were recorded during and after the
Ad5-D24-GM-CSF treatment. All the ad- 27 verse events have been graded according to Common
Terminology for Adverse Events v3.0 (CTCAE). Of note is that all the patients manifested grade 1
or/and 2 flu-like symptoms, but only two grade 3 symptoms were observed, one case of constipation in

E)nlg\éﬂiar% ble 5 th e tpd §Pégf$’ oo .t' iwﬁﬁtg% 4S cisg)n?@c%g%& o o trggiceﬁ'ST
n Table ere s reporte efficacy.evaluati < -GM- according to
alyee'ﬁa{l{ni(ﬁo %ﬁaﬁe 9 GC%'&S%Q%‘, %é)ti%%ﬁd W?US '

criteria (Therassg \ ancer 05- nterestingly two complete response
(CR) and five stable diseai@%%@tﬁf%?e@b%&\?@oﬁiﬁffﬁ!aﬁ%ﬂyﬁ%{@Béfi@ﬁ@f&tlﬁ%wﬁ“cﬁﬁ%al benefit
rate. b) Safety o RG5EBARFGIM GBRingOn cecdpatie SR (coxsiiiRélTimatrientsaveptonwetl tolerated
up to the highestugadaduitklVRipatient. No grade 4-5 adverse events were seen. Grade 1-2 flu-like
symptoms were common ihho/2, 1/22 and 2% Patients experlenginglexey aigueror upper
respiratory symptoms, res\gectlv I .%‘alln In the injection Site (6" patients), abdominal pain (i?) patients)
and nausea (9 pRHEAL RERYS JRYMIFDH G FAHE UL REFEL WithISRICRHANAD ERAPR BN
Asymptomatic arceséli-liatiting rades3 Betndtdgizhlbsid eteffelisineti sdemindopitiénestanemia
(grade 2 at basefifig), WEHHHOREBIRA PRNRUME aRinLaRtaase glevalipnad RyReratigmiaisthe only
non-hematologic&l gracgne ij% sidg gfge% was cholecystitis seen three week after treatment in pancreatic
cancer patient H 3 HE"HIS0 had grade 3 alanine aminotrasferase and bilirubin elevations. Taken
together, these symptoms Hlf{fdst GHIEr FrediReue biliaky Blial e BRBe kifsHOR iSUAded? #ihis was

- treatment mediatedEHamwater) ipvreding ozl uoi Vs h daseedhby tiseise haoggtessiomiw.
De:]ezté%ngé i“é Mi@é@s ﬁé%@'(%ﬁ;lﬂ Ad 59&@@%7&§%grm§@r@mw?m@@!ismsrécﬂrgmmti@rgﬁdreated. .
with Ad5-D24-Gl\- or -D24-GM- e as carrie
out with primers %ﬁdc CoR ﬁ%??ﬁ?é%%%tﬁﬂa %%Z%ggég%JI%%O%S%J@%%%]@%%%AE%%4 Briefly,
total DNA was extracted byCEhG 945§ 6F Shvir BNAFIIgRbReRddni RS d R e iddnnheim,
Germany) to 40030 65detomh avidridintgitie2d) Aantec DN A ynimn KisrEstesc fechDiNBaggsailted in 60 pl

nuclease-free wajesiragOMNA CORSENIRHRNWAD REAssEadYAsRRCiPaphMoBets RGR @mplification

based ; . 1 s e o . d ori
e et P ULAEI ARSI G A PAC MR g Gnen g i
TCCTCCGGTGATRRFERMARE ANLYISES I W R® "?y%ﬂ?&“f:f?@ﬁéa Bfifothe same tumor and tu-
5"FAMTGATCGATC @AE@ASTEASSaIGIRFDYSEQ ID NO 3)). In addition, a probe complementary

toa sequer;ce Iigcluded in m&;g—@f@m@icgut@rgﬁ&gdi;ﬂgud@{ati@ﬂ wagrisededast fagnsagpies for Ehe
presence of wild; kusdnfegt r Stvic- T GL1-3; FQ (SEQ
DNO).  JOIB ﬁﬁ’é‘*éé*ﬁ%%%‘g%%ﬁ?o%?%%&#ﬁ%" e e O o
LightCyclerago P ﬁggé%gfa@g% m%iﬁ%g@%@g@@mﬁ@dﬁémﬁ% reverse
primer, 200 nM dzeHipuslye @t ' ONAY r&adfi ighitGafied wetdn g
LightCycler (RochesiMagsheinh, Séirfeamiundeiedolowing.eycing eessitiens okrmineat 95C, 50

cycles of 10 s at 95C, 30 s ghGACANA 20 SehAkd 2 ang L0 AyB.AvA0G ek pramplesyyere fested in
duplicate. TagMan exo%enous inter 1al IL) sitive c&gtrol re%%nti #@%phe B%,o%ystems were nged in the
same PCR runs {8 e SIEEUIP T4 BIE 16 P prsbirEy s PER| of§YUCUCT 35 8 RFeGfession
standard curve waseferatéd daisg Otz epfomn sefifielamms ol Ads/3-D24-Cox2L (1 X
108-10 vp/ml) in normal huipeupsserigard s listibatdetection andHiniredeuantiicationi foahe assay
LiahCyclor80 Sy e Haaa o e e g ol fo
acenovirs and GRPESH SUETE o YRR BE? & AR SOHETE PR EREE P 08 (520 1D
NO 5) and reverggrg¥imer 5'- TCATTCATCTCAGCAGCAGTG -3' (SEQ ID NO 6)), IV. Presence of
Ad5/3-d24-GMCSF in Seruroafig-igeaimeds-d shod i3] AdoBlienGEDe rtigddesfar cell-
Ad5/3-d24-GMCRE priorta the teatmenhmith Adnidsdad GMGS Fir g slakdnt 1 19natiedis)had
measurable levels of yirys egtom?s in thet,se{urE \é\{tlé t@;ﬁhh'/gg %}%ﬁg& ZogiieVP/rQ!zs rum. From
samples taken duri % a%fé‘@ ?& i%”ﬂ)é’f‘i}e’ﬁt'%%v ?e positive, wi e highest titef of%’?@ %105 vp/ml
serum. Positive samples were seen up to day 58 after treatment. (Table 9) V. GMCSF and neutralizing
antibody titers in serum after treatment [0132] There was no significant change in the systemic
levels of GMCSF after Ad5/3-d24-GMCSF treatment, which correlated well with no significant effects
seen in the levels of total white blood cell counts. This suggests a general restriction of GMCSF
production to the local sites of virus replication in the tumors. In one patient, 570, a transient increase
in serum GMCSF was 29 seen on day 4 accompanied by a transient elevation of the leukocyte count.
This might have been related to effective virus replication as the patient simultaneously had fever and

3.36x105vp/mlof virus in serum (Table 9). This patient did not experience any serious adverse events
diirina follow-iin However a nact treatment CT ccan crinnectead anti—-tiimor activvityy (SD) and for A4



[0138] In addition to objective measurements of anti-tumor activity we also saw clinical and/or
subjective benefit in several cases (Table 9). These included the patients overall wellbeing being
improved, a papapleytiriidr feeling softer and/or smaller and symptoms catfSedibiga#ieltamor being
relieved. Of importance is that two patients, previously suffering from rapid accumulation of ascites
and/or pleural effusion, had a clear reduction of their accumulation after the virus treatment, this effect
lasted for several months in both cases. [0139] @)verall, signs of antitumor efficacy were seen in
13/21 patients (62%). VIII. Hematological effects of the treatment [0140] Levels of leucocytes,

erythrocytes, Hi,gh %SEErtrrﬂ@r d,%% AR i a BEAUNINE e Nn B sh19-9. GT.

Fibrin Ddimers and %E were s d|e rﬂ_mﬁte tD24 G!\\(l‘1 CSF treatment (Tables 3- 4). IX. Immune

response to virus 3) C %d ﬁ_nlé Umo[roﬂ q%r?é"ﬁ’e‘féhtlal drawback of adenovirus
gene therapy is its early tomeﬁyhﬁ@ttﬁf%n?al sBAFoEHStiphich Mg peiitniueseyeakesiie dan lead to a
sepsis-like shocksdisd lesgvogath {Eneptsd- Rigeri ettaindd UrodteheiFhan s RO 35HGrdraper et at

Mol Gen Metab éf%&?&ﬂaat%ﬁct?@)d@@ HPIRIRER. @ﬁg%%&%@%ﬁ%@d‘@%m{ %@EH a possible
cytokines storm h may later evoive in orgag agg eg %.ths erﬂ ?oonrgafter the tr g@ent and at
indicated time p&ih 8?803’ %Yaw A SR LR 5 4 SRR R ATE TS Ey RRRREH & QRaly zed by
FACSARRAY a§%8ﬁ@é&>fﬁxtﬁér HASONTR AN ENE 238 (2007, Mol Ther 15, 378-85). No significant

changes were seen in the (@S} iBitreateld whbwial5-RAd«BOA-CSHrindicaiing lagkiefegrheirnate
toxicity. [O%4gh fartth%emeglmat %I%)ws rar'etmel?éggtt@e%?/%%%m “CSF see

Table 10. 31 hlgh% ugtion ofc tox alnsi mors specific immunity against

tumor epitope n"ég 80?09 gfe cAtR Wg SfHe! ﬂ%ﬁg ystem to gain the capacity for
recognizing and killing tu pé@]lf ITYRSIS! PoteFiRMEPRMIBRtRS fralaniBe dbatittiale shdttieay facilitate
. cures. Adenovirytaisnaigdpddti St franvitne BYHE BFa telpdiversteoitidimladnliaveng dhengdaninistration;
hence it becom%ehgeydng@réemar%w@éeéfb%rmréte%tem r@g'r%% BlRiLA rﬁ%ﬂ%tt?se Specific
tumor-antigen sQ th‘.:,-ct;] erre rr%)ent can result in A sustgaged benefici fﬁl“i@ é ﬁ)é f%%éé%

addition, in the prese 8 O M@ Viftls5e ﬁ?a&t? LIESTRLT TERA Y & f infecting
metastasis. HovwRlerigtfestinmsr N'K*&%I@W@d aepmsserRenuiabaldkreaddieliudtsand
eventually kill memamerfaemnaneme,nﬁ}&ttéﬁﬁt{rrr@uﬁﬂtﬂ@r@\m{omamonstrate that the
GMCSF-expressing aden%@jgg ispaglgdo RlickadrNovinisan éu MMy 2BMCs
collected from tr t ere analyzed g The ELI POT W S performed
in a blinded fash‘?’e%r}%%\‘fvéea l‘Ecalf‘jlzi%lxtergnaI c')ér“rﬁt3 %?’ \%ﬁc%r%n%ﬁ%{t gd%dr BF'itito m‘éﬁ‘i%?\ fi*a any kind of
treatment the pa?@?ﬂ@agﬁde% RpsuERal P"?oihﬁfr‘ﬁﬁ??@) We@"ﬂé@&@'dﬁé? iR BPREB)results from

such analysis. Ithegleaittiairs sadiva patitetddShenthedicellsusergistisBiaed suty 2)popt of peptide
derived from eithggilEReE BNHEeRKSWMMIRSRLAGS ROXENSLREN SR e erells were activated hence
produce INE-gamma (IFN gilsas CIfIC activation e [0144]
Figure 11 shows mductron@@ggen Virts Elexon specr?‘(@i'lpcel‘?e &@%@ ‘M%%%E%Eﬁ% patients
treated with AdSRBESIBMCSF were stained with a CD3, 0D8 and hexon-specific tetramer antibodies
and analyzed by flow cytometry before and after the treatment. Treatment increased hexon specific
cytotoxic T-cellsBedailed dascription of the igvrataGtion of regulatory T-cells [0145] Previous
~ data has demonstrated tha;t(gggg,gpgqrp&%@dministration of cyclophosphamide reduces regulatory T
cells (T-Reg) in laboratory 014 This ap oach was utilized in pati received
metronomic admlnlstratlon[% @%Byi? ASEhaS el%e?gré a 0)&&?%%4$&M@§?—£“ﬁ@£fmem and T
reg analysis waS#HRHOranegsi§ Pb @h%éété@*ﬁdﬁﬁ th‘éﬁéfbéfﬂlbrﬁ@ﬁﬁﬁ"thb@ﬁaﬂtﬁte&msﬂated in
Figure 12 it is sHowhbenkeftxariple éﬂorrgp.ailﬂlerrmrR&B;ﬁotéihsh‘dwyair&ﬂuaﬂl@naﬁctlmamamgs]' reg. Total

PBMCs 32 Wer%éreW@tQ@drpm @&Q@Arqntarw horendaappraptae media AL dag Jims, pf analysis
all the sampleswerethawed nd samed st with CD4 6%2@2@ tIBOdIe,S IIow the cells were

permeabilized aRd SR 1o? tr%ctr%nsgrlp iGhF B FD QR pBStESbPoD4,
negative for 001‘2“7”5%’9,dﬁ"ﬁttﬁéﬁﬁfﬁﬁiﬁé’@o‘ﬁ%ltﬂ’é@éﬂjfefféctﬂfésrﬁr@%ﬁﬁﬁﬁ)r@ﬁ" @RS ETivataagure 12).
Example 7. Statfstigabaasdygissome sfQbankTprottdiled Students 1-test was used to compare

luciferase activity and pre- g@@@@ﬁtér%@%%gn‘e&g@@rgg Aihody th@rﬁr&’é@ﬁ'%@ﬁ%ﬁ ahd GM-CSF
concentrations. i urviyal data rocessed |tr$ f}g @ er ar g/g Ta I% le showing
the presence of %Qﬁ%gl\ﬁ\év SEN RS SETIRTof treated pf? gnat%“ﬁ ?8???&%‘d%$g ﬁrgaﬁ?el‘umor Virus
Dose (total VP) B?8- (et imdng B%%Wi%sﬁwi?m@@ﬁ}%é@%@h‘ﬁ adenoviral E1 and a

nucleic acid sequence encoding a granulocyte-macrophage colony-stimulating



(VP/ PO 13-70 21-40

41120-2dt SC131? C3 Je61114611 ea 8x109 0 0 500 500 NA NA 0 03

14epatecellular ca 1x101 0 0 4896 0 0 0 0 012 Ovarian ca
WO 2010/072900 PCT/FI2009/051025

factor (GM-CSF) in the place of the deleted gp19k/6.7K in the adenoviral E3
region (Figure 1). In a preferred embodiment of the invention, the adenoviral
vector is based on a human adenovirus. _

[0054] AdS genome contains early (E1-4), intermediaie {IX and
Vaz) and late {1.1-5) genes flanked by left and right inverted terminal repeats
{LITR and RITR, respectively}, which contain the sequences required for the
DNA replication. The genome confains also packaging signal (@) and major
late promoter (MLP}.

{00551 Transcription of the early gene E1A staris the replication cy-
cle followed by expression of E1B, E2A, E2B, E3 and E4. E1 proteins modu-
late cellular metabolism tn a way that makes a cell more susceptible to virus
raplication. For example they interfere with NF-kB, pb3, and pRb-proteins. E1A
and E1B function together in inhibiting apoptosis. £2 (E2A and EZB) and E4
‘gene products mediate DNA replication and E4 products also effect virus RNA
metabolism and prevent host pretein synthesis. E3 gene .p:‘oducts are respon-
sible for defending against the host immune system, enhancing cell lysis, and
releasing of virus progeny (Russell W.C. 2000, J General Virol 81, 2573-2604).

[6056] Intermediate genes X and Va2 encode minor proteins of the
viral capsid. Expression of the late genes L1-5, which lead to production of the
virus structural components, the encapsidation and maturation of virus parti-
cles in the nucleus, is influenced by MLP (Russell W.C. 2000, J General Virol
81, 2573-2604).

[0057] Compared to a wild type adenovirus genome, the adenoviral
vector of the invention lacks 24 base pairs from CRZ2 in E1 region, specifically
irr E1A region, and gp19k and 6.7K in £3 region. In a preferred embodiment of
the invention, in addition to partial regions £1 and E3, the oncolytic adenoviral
vactor of the invention further comprises one or more regions selected from a
group consisting of E2, E4, and late regions. In a preferred embodiment of the
invention, the cncolvtic adenoviral vector comprises the following regions: a left
TR, partial E1, piX, plVa2, E2, VAT, VAZ, L1, L2, L3, L4, partial E3, L5, E4,
and a right ITR. The regions may be in any order in the vector, but in a pre-
ferred embodiment of the invention, the regions are in a sequential order in the
5" o 3’ direction. Open reading frames (ORFs) may be in the same DNA strand
or in differant DNA strands. in a preferred embodiment of the invention, the E1
region comprises a viral packaging signal.
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[06058] As used herein, expression "adenovirus serotype 5 (AdS)
nucleic acid backbone” refers to the genome or partial genome of Ad5, which
comprises one or several regions selected from a group consisting of partial
E1, plX, plvaz, B2, VA1, VAZ, L1, L2, L3, L4, partial E3, L5 and E4 of Ad5 ori-
gin. One preferred vector of the invention comprises nucleic acid backbone of
Ad5. In another preferred vecior, the adenoviral nucleic acid backbone is
mostly derived from Adb and combined with a poriion (e.g. a part of the capsid
sfructure) of Ad3.

[0059] As used herein, expression “partial” region refers to a region,
which facks any part compared to a corresponding wild type region. "Partial
E1" refers to E1 region with D24 and “partial E3” refers to E3 region lacking
gp18k/6. 7K.

[0060] As used herein, expressions “VA1" and “VA2” refer to virus
associated RNAs 1 and 2, which are transcribed by the adenovirus but are not
transiated. VA1 and VA2 have a rcle in combating cellular defence mecha-
nisms.

[0061] As used herein, expression “a viral packaging signal” refers
to a part of virus DNA, which consists of a series of AT-rich sequences and
governs the encapsidation process.

[6062] 24 base pair deletion (D24) of E1 affects CR2 domain, which
is responsible for binding the Rb tumeor suppressor/cell cycle regulator protein
and thus, allows the induction of the synthesis (8) phase i.e. DNA synihesis or
replication phase. pRb and E1A interaction requires eight amino acids 121 to
127 of the E1A protein conserved region (Heise C. et al. 2000, Nature Med 6,
1134-1139), which are deleted in the present invention. The vector of the pre-
sent invention comprises a deletion of nucleotides corresponding to amino ac-
ids 122-120 of the vector according to Heise C. et al. (2000, Nature Med 6,
1134-1139). Viruses with the D24 are known 10 have a reduced ability tc cver-
come the G1-8 checkpoint and replicate efficiently only in cells where this in-
teraction is not necessary, .. in tumor cells defective in the Rb-p16 pathway
{Heise C. ef al. 2000, Nature Med 6, 1134-1138; Fueyo J et al. 2000, Onco-
gene 19, 2-123.

[0063] The E3 region is nonessential for viral replication in vifro, but
the E3 proteins have an important role in the regulation of host immune re-
sponse i.e, in the inhibition of both innate and specific immune responses. The
gp19k/B.7K delstion in E3 refers to a deletion of 885 base pairs from the ade-
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noviral E3A region. In a resulting adenoviral construct, both gp19k and 6.7K
genes are deleted (Kanerva A et al. 2005, Gene Therapy 12, 87-94). The
gp19k gene product is known to bind and sequester major histocompatibitity
complex | (MHC1)} molecules in the endoplasmic reticulum, and to prevent the
recognition of infected cells by cytotoxic T-lymphocytes. Since many fumors
are deficient in MHC1, deletion of gp19Kk increases tumor selectivity of viruses
{virus is cleared faster than wild type virus from normal cells but there is no dif-
ference in tumor cells). 8.7K proteins are expressed on celiular surfaces and
they take part in downregulating TNF-related apopfosis inducing ligand
{TRAIL) receptor 2.

[0064] In the present invention, the GM-CSF transgene is placed
into a gp19k/6.7k deleted E3 region, under the E3 promoter. This restricts
fransgene exprassion to tumor cells that allow replication of the virus and sub-
sequent activation of the E3 promoter. E3 promoter may be any exogenous or
endogenous premoter known in the art, preferably endogenous promoter. In a
preferred embodiment of the invention, a nucleic acid sequence encoding GM-
CSF is under the control of the viral £3 promoter.

[0065] GM-CSF participates in immune response by acting through
various mechanisms including recruitment of natural killer (NK) cell and stimu-
fation of antigen presenting cells (APC). APC can then recrult, activate and
target T-cells towards the fumor. The nucleotide sequence encoding GM-CSF
may be from any animal such as a human, ape, rat, mouse, hamster, dog or
cal, but preferably GM-CSF is encoded by a human sequence. The nucleotide
sequence encoding GM-CSF may be modified in order to improve the effects
of GM-CSF, ar unmodified i.e. of a wild type. In a preferred embodiment of the
inventicn, a nucleic acid sequence encoding GM-CSF is of 2 wild type.

{0066] The vecter of the invention may also comprise other modifi-
cations than partial deletions of CR2 and E3 and insertion of GM-CSF se-
guence as mentioned above. In a preferred embodimant of the invention, all
the other regions of the Ad5 vector are of a wild type. In another preferred em-
bodiment of the invention, the E4 region is of a wild type. In g preferred em- |
bodiment of the invention, a wild type region is located upstream of the E1 re-
gion. “Upstream” refers to immediately before the E1 region in the direction of
expression. £1B region may also be modified in the vecior of the invention.

[00867] insertion of exogenous elements may enhance effects of
vectors in targel cells. The use of exogenous tissue or fumor-specific promot-
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ers is common in recombinant adenoviral vectors and they can also be utilized
in the present invention. For example, viral replication can be restricted o tar-
get cells for exampie by promoters, which include but are not limited fo CEA,
SLP, Cox-2, Midkine, hTERT, variants of hTERT, EZF, variants of E2F,
CXCR4, SCCAZ and TTS. They are usually added to control £E1A region, but in
addition to or alternatively, other genes such as E1B or £E4 can also be regu-
lated. Exogenous insulators Le. blocking elements against unspecific
enhancers, the left ITR, the native E1A promoter or chromatin proteins may
also be included in recombinant adenoviral vectors. Any additional compo-
nents or modifications may optionally be used but are not obligatory in the vec-
tors of the present invention.

[0068] Most aduits have been exposed to the most widely used
adenovirus serotype AdS and therefore, the immune system can rapidly pro-
duce neutralizing antibodies (NAb) against them. In fact, the prevalence of
anii-Ad5 NAb may be up to 50%. It has been shown that NAb can be induced
against most of the multiple immunogenic proteins of the adenoviral capsid,
and on the other hand it has been shown that even smail changes in the Adb
fiber knob can allow escape from capsid-specific NAb. Modification of the knob
is therefore important for retaining or increasing gene delivery in the contact of
adenoviral use in humans.

[0069] Furthermore, AdE is known to bind to the receptor called
CAR via the knch portion of the fiber, and modifications of this knob porticn or
fiber may improve the entry to the target cell and cause enhanced cncolysis in
some cancers (Ranki T. et al. 2007, Int J Cancer 121, 165-174). Indeed, cap-
sid-modfified adenoviruses are advantageous tools for improved gene delivery
fo cancer cells.

[0070] In one embodiment of the invention, the oncolytic adenocviral
vector comprises a capsid modification. As used herein “capsid” refers to the
protein shell of the virus, which includes hexon, fiber and penton base proteins.
Any capsid modification i.e. modification of hexon, fibre and/or penton base
oroteins knowst in the art, which improves delivery of the virus to the tumor cell,
may be utilized in the present invention. Modifications may be genetic and/or
physical modifications and include but are not limited to meoedifications for in-
corporating ligands, which recognize specific cellular receptors and/or block
native receptor binding, for replacing the fiber or knob domain of an adenoviral
vector with a knob of other adenovirus {chimerism) and for adding specific
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molecules {e.g. FGF2) to adenoviruses. Therefore, capsid modifications in-
clude but are not limited to incorporation of small peptide motif(s), peptide(s),
chimerism{s) or mutation(s) into the fiber (e.g. into the knob, tail or shaft part),
hexon and/or penton base. In a preferred embodiment of the invention, the
capsid modification is Ad5/3 chimerism, insertion of an integrin binding (RGD)
region and/or heparin sulphate binding polylysine modification into the fiber. In
a specific embediment of the invention, the capsid modification is Ad5/3 chi-
merism.

[0071] As used herein, "Ad5/3 chimerism” of the capsid refers to a
chimerism, whereln the knob part of the fiber is from Ad serotype 3, and the
rast of the fiber Is from Ad serotype 5.

[0072] As used herein, "RGD region” refers to the arginine-glycine-
aspartic acid (RGD) motif, which is exposed on the penion base and interacts
with cellular av integrins supporting adenovirus internalization. in a preferred
embodiment of the invention, the capsid medification is a RGD-4C modifica-
tion. “RGD-4C maodification” refers t¢ an insertion of an integrin binding RGD-
4C motif in the Hi loop of the fiber knob domain. 4C refers to the four cysteins,
which form sulphur bridges in RGD-4C. Construction of recombinant AdS fiber
gene encoding the fiber with the RGD-4C peptide is described in detail for ex-
ampie in the article of Dmitriev L et al. (1998, Joumnal of Virclogy, 72, 8706-
9713} '

[6073] As used herein, “heparan sulphate binding polylysine modifi-
cation” refers to addition of a stretch of seven lysines o the fiber knob ¢
terminus. '

0074] Expression cassettes are used for expressing transgenes in
a target, such as a cell, by utilizing vecters. As used herein, the expression
“expression cassette” refers o a DNA vector or a part thereof comprising nu-
cleotide sequences, which encode cDNAs or genes, and nucleotide se-
quences, which control and/or regulate the expression of said ¢DNAs or
genes, Similar or different expression casseties may be inserted to one vector
or to several different vectors. Adb vectors of the present invention may com-
prise gither several or cne expression casseties. However, only one expres-
sion cassstie is adequate. in a preferred embodiment of the invention, the on-
colytic adenoviral vector comprises at least one expression cassette. In a pre-
ferred embodiment of the invention, the oncolytic adenoviral vector comprises
only one expression cassette.
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summarizes the side effects reported by patients treated with Ad5-D24-GMCSF Reported symptoms
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Hematological side effects following administration of Ad5-D24- GMCSF Table 4. Liver enzymes
following administration of Ad5-D24-GMCSF

[0075] A cell comorising the adenoviral vector of the invention may
be any cell such as a eukaryotic cell, bacterial cell, animal cell, human cell,
mouse cell etc. A cell may be an in vitro, ex vivo or in vivo cell. For example,
the cell may be used for producing the adenoviral vector in vitro, ex vivo or in
vivo, or the cell may be a target, such as a tumaor cell, which has been infected
with the adenoviral vector,

[0076] In a method of producing GM-CSF in a cell, a vehicle com-
prising the vector of the invention is carried into a cell and furthermore, GM-
CSF gene is expressed and the proiein is translated and secreted in a
paracrine manner. “A vehicle” may be any viral vector, plasmid or other tool,
such as a particle, which is able o deliver the vecter of the invention to a target
cell. Any conventional method known in the art can be used for dslivering the
vector to the cell.

[6077] Tumor specific immune response may be increased in a sub-
ject by the present invention. Cytotoxic T cells and/or natural killer cells are
stimulated, produced and targeted as a consequence of GM-CSF expression.
in a preferred embodiment of the invention, amount of natural killer and/or cy-
totoxic T cells is increased in a target cell or tissue. in order fo follow or study
the effects of the invention, various markers of immune response (e.g. inflam-
matory markers) may be determined. The most common markers include but
are not limited to increass in pro-inflammatory cytokines, tumor or adenovirus
specific cytotoxic T-cells, recruitment and activation of antigen presenting cells
or increase in size of local lymph nodes. The levels of these markers may be
sludied according to any conventional methods known in the art, including but
not limited fo those ufilizing antibodies, probes, primers elc. such as ELISPOT
assay, teframer analysis, pentamer analysis and analysis of different cell types
in blood or in tumors.

Cancer

{0078] The recombinant Ad5 vectors of the invention have been
constructed for replication compstence in cells, which have defects in the Rb-
pathway, specifically Rb-p16 pathway. These defective cells include all tumor
cells in animals and humans (Sherr C.J. 1988, Science 274, 1872-1677). In a
preferred embodiment of the invention, the vector is capable of selectively rep-
licating in cells having defects in the Rb-pathway. As used herein “defecis in
the Rb-pathway” refers to mutations and/or epigenetic changes in any genes
or proteins of the pathway. Due to these defects, tumor cells overexpress E2F
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[0079] Any cancers ortumors, including both malignant and benign

tumors as well as primary tumors and metasiasis may be targets of gene
therapies. In a specific embodiment of the inventicn the cancer is any solid tu-
mor. In a preferred embodiment of the invention, the cancer is selected from a
group consisting of nasopharyngeal cancer, synovial cancer, hepatocellular
cancer, renal cancer, cancer of connective tissues, melanoma, lung cancer,
bowel cancer, colon cancer, rectal cancer, colorectal cancer, brain cancer,
throat cancer, oral cancer, liver cancer, bone cancer, pancreatic cancer, chori-
ocarcinoma, gastrinoma, pheochromocytoma, prolactinoma, T-cell leuke-
mialtymphoma, neuroma, ven Hippel-Lindau disease, Zollinger-Ellison syn-
drome, adrenal cancer, anal cancer, bile duct cancer, bladder cancer, ureter
cancer, brain cancer, oligodendroglioma, neuroblastoma, meningioma, spinal
cord fumor, bone cancer, osteochondroma, chondresarcoma, Ewing's sar-
cema, cancer of unknown primary site, carcinoid, carcinoid of gastrointestinal
tract, fibrosarcoma, breast cancer, Paget's disease, cervical cancer, colerectal
cancer, rectal cancer, esophagus cancer, gall bladder cancer, head cancer,
eye cancer, neck cancer, kidney cancer, Wilms' tumor, liver cancer, Kaposi's
sarcoma, prostate cancer, lung cancer, testicular cancer, Modgkin's disease,
non-Hodgkin's lymphoma, oral cancer, skin cancer, mesothelioma, multiple
myeloma, ovaran cancer, endocrine pancreatic cahcer, glucagonoma, pan-
creatic cancer, parathyroid cancer, penis cancer, pituitary cancer, soft tissue
sarcoma, refinoblastoma, small intestine cancer, stomach cancer, thymus can-
cer, thyroid cancer, trophoblastic cancer, hydatidiform mole, uterine cancer,
endometrial cancer, vagina cancer, vulva cancer, acoustic neuroma, mycosis
fungoides, insulinoma, carcinoid syndrome, somatostatinoma, gum cancer,
heart cancer, lip cancer, meninges cancer, mouth cancer, nerve cancer, palate
cancer, parotid gland cancer, peritoneum cancer, pharynx cancer, pleural can-
cer, salivary gland cancer, tongue cancer, tonsi cancer.

Pharmaceutical composition

[0080] A pharmaceutical composition of the invention comprises at
least one type of the vectors of the invention. Furthermore, the composition
may comprise at least two, three or four different vectors of the invention. In
addition to the vector of the invention, a pharmaceutical composition may also
comprise any other vecters, such as other adenoviral vectors, other therapeu-



3/12 i.p. 4/12 IN Dose (VP)' 01.101. X90L X ZOrXO01,..c,r X ..--el, XV x s r X Cfl apituelso4
-013A0-1- | ,OHM O
WO 2010/072900 PCT/FI2009/051025

16

tically effective agents, any other agents such as pharmaceutically acceptable
carriers, buffers, excipients, adjuvants, antiseptics, filling, stabilising or thicken-
ing agents, and/or any components normally found in corresponding products.

[0081] The pharmaceutical compasition may be in any form, such
as solid, semisolid or liquid form, suitable for administration. A formulation can
be selected from a group consisting of, hut not limited fo, sclutions, emulsions,
suspensions, tablets, pellets and capsules.

| [0082] in a preferred embodiment of the invention, the oncolvtic
adenoviral vector or pharmaceutical composition acts as an in situ cancer vac-
cine. As used herein “in sifu cancer vaccing” refers to a cancer vaccine, which
both kilis tumor cells and also increases the immune response against tumor
cells. Virus replication is a strong danger signal to the immune system
(=needed for a TH1 type response), and thus acts as a powerful costimulatory
phenomenon to GM-CSF mediated maturation and activation of APCs, and re-
cruitment of NK celis. Tumor call lysis also helps to present tumor fragments
and epitopes to APCs and furthermore, costimulation is produced by inflamma-
ticn. Thus, an epitope independent {i.e. not HLA restricted) response is pro-
-duced in the conlext of each tumor and therefore takes place in sity. Tumor
specific immune response is activated in the target cell as well as the sur-
rounding cells, e.g. in the target tissue.

10083] The effective dose of vectors depends on at least the subject
in need of the freatment, tumor type, location of the tumor and stage of the tu-
mort. The dose may vary for example from about 10e8 viral particles {VP) to
about 10e14 VP, preferably from about 5x10e9 VP to about 10e13 VP and
more preferably from about 8x10e8 VP to about 10e12 VP. In one specific em-
bodiment of the invention the dose is in the range of about 5x10e10 - 5x10e11
VP,

100841 The pharmaceutical compositions may be produced by any
conventional processes known in the art, for example by utilizing any one of
the following: batch, fed-batch and perfusion culture modes, column-
chromatography purification, CsCl gradient purification and perfusion modes
with low-shear cell retention devices.

Administration

{00851 The vector or pharmaceutical composition of the invention
may be administered {o any eukaryotic subject selected from a group consist-
ing of plants, animals and human beings. In a preferred embodiment of the in-
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[0086] Any conventional method may be used for administration of
the vector or compaosition fo a subject. The route of administration depends on
the formulation or form of the cemposition, the disease, location of tumors, the
patient, comorbidities and other faciors. In a preferred embodiment of the in-
vention, the administration is conducted through an infralumoral, inframuscu-
lar, intra-arterial, infravenous, intrapleural, intravesicuiar, intracavitary or peri-
toneal injection, of an orai administration.

[0087] Only one administration of encolytic adenoviral vectors of the
invention may have therapeufic effects. However, in a preferred embodiment of
the invention, oncolytic adenoviral vectors or pharmaceutical compositions are
administered several times during the freatment pericd. Oncolytic adenoviral
vactors or pharmaceutical compositions may be administered for example from
1 to 10 times in the first 2 weeks, 4 weeks, monthly or during the treatment pe-
ricd. In one embodiment of the invention, administration is done three {o seven
times in the first 2 weeks, then at 4 weeks and then monthly. [n a specific em-
bodiment of the invention, administration is done four times in the first 2 weeks,
then at 4 weeks and then monthly. The length of the freatment period may
vary, and for example may last from two to 12 months or more.

[0088] In order t6 avoid neutralizing antibodies in a subject, the vec-
tors of the invention may vary between treatments. In a preferred embodiment
of the invention, the oncolytic adenoviral vector having a different fiber knob of
the capsid compared {0 the vector of the earlier treatment is administered to a
subject. As used herein “fiber knob of the capsid” refers o the knob part of the
fiber protein (Figure 1).

[00891 The gene therapy of the invention is effective alone, but
combination of adenoviral gene therapy with any other therapies, such as fradi-
tional therapy, may be more effective than either one alone. For example, sach
agent of the combination therapy may work independently in the tumor fssus,
the adencviral vectors may sensitize cells to chemotherapy or radiotherapy
and/or chemotherapeutic agents may enhance the level of virus replication or
effect the receptor status of the target ceils. The agents of cambination therapy
may be administered simultaneously or sequentially.

[00901 In a preferred embodimeani of the invention, the method or
use further comprises administration of concurrent radiotherapy to a subject. In
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another preferred embodiment of the invention, the method or use further
comprises administration of concurrent chemotherapy to a subject. As used
herein “concurrent” refers to a therapy, which has been administered before,
after or simultaneously with the gene therapy of the invention. The period for a
concurrent therapy may vary from minutes to several weeks. Preferably the
concurrant therapy lasts for some hours.

[0091] Agents suitable for combination therapy include but are not
fimited to All-trans retinoic acid, Arzacitidine, Azathioprine, Bleomycin, Car-
boplatin, Capecliabine, Cisplatin, Chlorambucil, Cyclophosphamide, Cytara-
bine, Daunorubicin, Docetaxel, Doxifluridine, Doxorubicin, Epirubicin,
Enothilone, Etoposide, Fluorouracil, Gemcitabine, Hydroxyurea, Idarubicin,
Imatinib, Mechlorethamine, Mercaptopurine, Methotrexate, Mitoxantrone, Ox-
aliplatin, Paclitaxel, Pemetrexed, Temozolomide, Teniposide, Tioguanine, Val-
rubicin, Vinblastine, Vincristine, Vindesine and Vinorelbine. '

[0092] In 5 preferred embodiment of the invention, the method or
use further comprises administration of verapamil or another calcium channel
blocker to a subject. “Calcium channet blocker” refers to a class of drugs and
natural substances which disrupt the conduction of calcium channels, and it
may be selected from a group consisting of verapamil, dihydropyridines, gallo-
pamil, diliazem, mibefradil, bepridil, fluspirilene and fendiline.

[6093] In a preferred embodiment of the invention, the method or
use further comprises administration of autophagy inducing agents to a sub-
ject. Autophagy refers to a calabolic process involving the degradation of a
cell's own components through the lysosomal machinery, “Autophagy inducing
agents” refer to agents capable of inducing autophagy and may be selected
from a group consisting df, hut not limited to, mTOR inhibitors, PI3K inhibitors,
lithium, tamoxifen, chioroquine, bafilomycin, temsirolimus, sirolimus and temo-
zolomide. In a specific embodiment of the invention, the method further com-
orises administration of temozolomide to a subject. Temozolomide may be ei-
ther oral or infravenous temozolomide.

[0084] In one embodiment of the invention, the method or use fur-
ther comprises administration of chemotherapy or anti-CD20 therapy or other
approaches for blocking of neutralizing antibodies. "Anti-CD20 therapy” refers
to agents capable of killing CD20 positive cells, and may be selected from a
group consisting of rituximab and other anti-CD20 monoclonal antibodies. "Ap-
proaches for biocking of neutralizing antibodies” refers fo agents capable of in-
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hibiting the generation of anti-viral antibodies that normally result from infection

and may be selecled from a group consisting of different chemotherapeutics,
immunomoduiatory substances, corticoids and other drugs. These substances
may be selected from a group consisting of, but not limited to, cyclophos-
phamide, cyclosporin, azathiopring, methyiprenisclone, eioposide, CD40L,
CTLA4ig4, FKB06 (tacrolismus), IL-12, IFN-gamma, interleukin 10, anti-CD8§,

anti-CD4 antibadies, myeloablation and oral adenoviral proteins.

[6895] The oncolytic adenoviral vector of the invention induces
virion mediated oncolysis of tumor cells and activates human immune re-
sponse against tumor cells. in a preferred embodiment of the invention, the
method or use further comprises administration of substances capable to
downregulating regulatory T-celis in a subject. “Substances capable to down-
regulating regulatory T-cells” refers to agents that reduce the amount of cells
identified as T-suppressor or Regulatory T-cells. These cells have been identi-
fied as consisting one or many of the following immunophenotypic markers:
CD4+, CD256+, FoxP3+, CD127- and GITR+. Such agenis reducing T-
suppressor or Regulatory T-cells may be selected from a group consisting of

anti-CD2b antibodies or chemotherapeautics.

[0088] In a preferred embodiment of the invention, the method or
use further comprises administration of cyclophosphamide o a subject. Cyclo-
phosphamide is a common chemotherapeutic agent, which has also been
used in some autoimmune disorders. In the present invention, cyclophos-
phamide can be used to enhance viral replication and the effects of GM-CSF
induced stimulation of NK and cytotoxic T-cells for enhanced immune re-
sponse against the tumor. It can be used as infravenous belus doses or low-

dose oral mefronomic administration.

[0097] Any method or use of the invention may be either in vivo, ex

vivo or in vitro method or use.

[0098] The present invention is illustrated by the following exam-

ples, which are not intended to be limiting in any way.

Examples
Example 1. Cloning of three D24-GM-CSF type viruses

- PCR out hGM-CSF,

- create Sunl/Munl sites => 445 bp (pORF-GM-CSF as a template)

- Sunl/Muni digestion of PCR product and pTHSN
- Sticky-end ligation =>
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positions 5683-1524 and a fiber region in nucleotide positions 30420-32236)

Homol recomb: Srft linearized pAdS5-D24 + Fspl finearized
pTHSN-GM-CSF => pAdb-D24-GM-CSF
Pacl linearization & transfection => Ad5-D24-GM-CSF

100991 All phases of the clening were confirmed with PCR and mul-
tiple restriction digestions. The shuttle plasmid pTHSN-GMCSF was se-
quenced. Absence of wild type E1 was confirmed with PCR. The k1 region,
transgene and fiber were checked in the final virus with sequencing and PCR,
which was then taken to the clean lab for production. To this end, viral DNA
was extracted by aver night (ON) incubation with appropriate buffer solution
and after PCR and sequence was performed to analyze the integrity of the fi-
ber as well as the GMCSF ¢DNA. All phases of the virus production, including
transfection, were done on A549 cells to avoid risk of wild type recombination
as described before (Kanerva A et al. 2003, Mol Ther 8, 449-58; Baeurschmitz
GJ et al. 2006, Mol Ther 14, 164-74). GM-CSF is under the £3 promoter (spe-
cifically under endogenous viral E3A gene expression control elements), which
results in replication associate transgene expression, which starts about 8h af-
ter infection. E3 is intact except for deletion of 6. 7K/gp 19K,

[0100] Adb/3-D24-GM-CSF (S8EQ ID NO 7) and Ad5-RGD-D24-GM-
CSF (SEQ 1D NO 9: £E1A region with D24 deletion in nucleotide positions 580-
1541, a fiber region in nuclectide positions 30514-32286 and RGD-
madification in nucleotide positions 32128-32183) were constructed identicaliy,
except a rescue plasmid featuring either a knob from serotype 3, or RGD-4C in
the AdS fiber Hi-loop were used. AdS-pK7-D24-GMCSF (SEQ 1D NO 10: E1A
region with D24 deletion in nucleotide positions 561-15286, a fiber region in nu-
cleofide pcsitions 30499-32255 and pK7-modification in nucleotide positions
32247-32378) was also created similarly, (Figures 2-4)

[6101] AdS/3-D24-GM-CEF was constructed as follows. A pAdEasy-
1-derived plasmid containing a chimeric 5/3 fiber, pAdEasy5/3, was created by
homologous recombination in E.coff of Ad5/3luct viral genome and BsiXl-
digestad 8.9 kb fragment of pAdkasy-1 . Next, a shuttle vector containing a 24-
bp deletion in ETA (pShuttieD24) was linearized with Pmel and recombined
withh pAdEasyb/3 resulling in pAdb/3-D24. In order {0 insert human GMCSF
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gene into E3 region, an E3-cloning vector pTHSN was created by inserting
Spel to Ndel fragment from Adb genome into the multi-cloning site of
pGEMSZ+ {Promega, Madison, Wl). pTHSN was further digested with
SunliMunl creating a 265-bp deletion in E3 region (6.7K and gp 19K deleted).
The 432bp cDNA encoding human GMCSF (Invitrogen, Carlshad CA) was
amplified with primers featuring specific restriction sites Sunl/Munl! flanking the
gene and then inserted into Sunl/Muni-digested pTHSN (pTHSN-GMCSF).
pAdb/3-D24-GMCSF was generated by homologous recombination in E.coff
between Fspl-linearized pTHSN-GMCSF and Srfi-linearized pAd5/3-D24.
Ad5/3-024-GMCSFE virus genome was released by Pacl digestion and trans-
fection to AB49 cells for amplification and rescue {Figures 13 and 14, SEQ 1D
NO 7).

Example 2. In vitro analysis of D24-GM-CSF type viruses

[0102] In vitro efficacy of D24-GM-CSF type viruses was studied in
lung cancer cells (AB48), breast cancer stem celi derived explant cells (JIMT-1)
and breast cancer cells (MDA-MB-436) by utilizing MTS celi killing assays.
MTS assay is currently the standard method to assess cell viability in cancer
gene therapy publications. Ad5Luc1 is a replication deficient virus and acts as |
a negative control. Adbwt is a wild type AdS virus (strain Ad300wt) and was
used as a positive control. Adb-d24-E3 harbors an isogenic 24bp deletion in
E1 but is intact in E3. VP indicates virus particles.

[0103] In summary, Ad5-D24-GMCSF had oncolytic activity similar
to positive confrels in vitro, and therefore transgene production did not com-
promise the oncelytic potency of the virus (Figures ba-c). Similar data was
shown for Ad5/3-D24-GM-CSF and Ad5-RGD-D24-GM-CSF (Figure 5d).

[0104] To test whether AdSD24-GMCSF was able to express the
fransgene, AS49 cell line was infected with 1000 VP/cell and media was col-
lected over time. Concenfration of GMCSF (Figure 8a) in the media was
measured by FACSARRAY {BD Biosciences, San Diego, CA USA) according
to manufacturers instructions. In addition to that, we also analyzed whether
the virus-expressed GMCSF retained its biolegical function. To this end TF1
cell line, whose growth and survival is strictly dependent on human GMCSF
were treated with media collected from AB49 cell line previcusly infected with
Ad5D24-GMCSF. TF1 viability was assessed over time by MTS assay. The re-
sult of this experiment was that the virus expressed-GMCSF was able to stimu-
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late growth of such cell line, and no difference was found with the same cell
line treated with human recombinant GMCSF {Sigma) (Figure 6b}.

Example 3. Pretreatment analysis of transduction

1. Infection of tumor cells with Ad5Luct

10105] To check that a tumor could be infected with AdB based vi-
ruses, biopsies taken from tissues were homogenized, and infected with
huciferase coding AdBluct according to standard protocol of infection. Briefly,
cells seeded in wells were washed twice with PBS, virus was thawed and re-
suspended in a minimun amount of growth media and gently poured on the
cells. The infection proceeded for 30 minutes and afterwards the cells were
washed again in PBS and appropriaie amount of complete growth media was
added. Luciferase quantification was assessed 24 hours later. Please note
that only a minute amount of tissue was obtained and therefore the number of
cells could not be calculated, nor the amount of virus normalized to amount of
tissue. Thus, no guantitaiive analyses were made, bul qualitative data showed
successful gene transfer in patients 012 and C3 (Figures 7a-b}). Background
luciferase values (circa 200 RLU) were subtracted.

{l. Immunohistochemical staining of CAR

[0106] Avaifable archival specimens of patient's tumors (patients for
AdB-D24-GM-CSF treatment) were collected and analyzed for CAR (the ade-
novirug serotype 5 recepltor) expression by immunohistochemistry, Adenovirus
receptor CAR stainings of cancer cell cytoplasms (M3), iejunum adenocarsi-
noma {(C3), pancrealic carcinoma (H7), carcinoma lobulare infiltration {(R8),
liver metastasis of ovarian cancer (C12) and lung metastasis of synovialsar-
coma (823) are shown in Figure 7¢.

l1l. Neutralizing antibody fiters against the Ad5/3 capsid

[0107] 293 celis were seeded on 96-well plates at 1 x 10° celisiwell
and cultured overnight. Next day, celis were washed with DMEM without FCS.,
To inactivate complement, human serum samples were incubated at 56 °C for
80 min. A four-fold dilution series (1;1 to 1;16 384) was prepared in serum-free
DMEM (Sarkiocja M et al. 2008, Gene Ther 15(12) 921-9).. Ad5/3luc1 was
mixed with serum dilutions and incubated at room temperature for 30 min.
Next, cells in triplicates were infected with 100 VP/cell in 50 ul of mix, and 1h
later 100 pl of growth medium with 10% FCS was added. 24h post-infection,
cells were lysed and luciferase activity was measured with Luciferase Assay
System {Promega, Madison, Wi) utilizing TopCount luminometer (PerkinElmer,
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Waltham, MA). Luciferase readings were plotted relative to gene fransfer
achieved with Ad5/3luc1 alone in order to evaluate the effect of neutralizing
anfibodies in the serum of patients treated with Ad5/3-d24-GMCSF. The neu-
tralizing antibody titer was determined as the lowest degree of dilution that
blocked gene transfer more than 80%.

Example 4. Ex vivo analysis of Ad5/3-D24-GMCSF efficacy in ascites and
pleural samples

'{0108] Fresh ascites/pleural effusion sample was stored at +4°C
over night. The sample was divided into 50ml falcon tubes and the cells were
isclated by centrifugation 800rpm, 8min, +4°C. To lyse red blood cells the
sample was incubated 5-10min in room temperature with 26ml ACK Lysis
Buffer (Invitrogen, Carlsbad, CA). The falcons were filled up with 2%DMEM
and the cells were centrifugated (900rpm, 8min, +4°C). Cell suspension of
100 0G0 cells/imi in 2%DMEM-fungizone was prepared (50ml 2%DMEM +
200ul Fungizone (BMS, Espoo, Finland}). _

10109] For luciferase-assay, {0 test the effect of capsid modification
on transductional efficacy, cells were seeded into two 24-well plates, 50 000
cellsiwell, 24h later the cells in triplicates were infected with AdSluct! or
AdB/3luct in concentrations of 500vp/cell and 5000/vp/cell in 2% DMEM.
Luciferase expression was analyzed similarly as in Example 3 [l {determining
neutralizing antibody titers),

[0110] Fresh pre-treatment samples of ascites and pleural effusion
for pafients K75 and V1386, respectively, were ar;aiyzecf and in both samples
high transduction with Ad5/3 was seen.

[0111] For MTS-assay, to test the potency of Ad5/3-d24-GMCSF on
ciinical samples, celis were seeded into two 26-well plates, 10 000 cellsiwell.
The cells were infacted after 24h incubation. Infections were carried out in
2%DMEM. Next day 10%DMEM was added. The cells were checked daily and
the culture medium was changed avery other day. Before measuring, the me-
dium was aspirated and 100yl of fresh 10% DMEM was pipetted o the wells.
20 of MTS- Assay Buffer (Promega, Madison, W) was added and the ceils
were incubated for 1.5 - 4 hours, The absorbance was measured with Multls-
can Ascent and Ascent Software v2.6 {Thermo Labsystems, Helsinki, Finland)
at 480 nm and background absorbance was subtracted from the absorbance of
the samples.
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[0112] Pre-treatment samples of pleural effusion from V136 and
M137 were assessed for oncolytic potency of Ad5/3-d24-GMCSF. Six days af-
ter infection there was 62% and 28% less viable cells {p<0.001), respectively,
than in an uninfected control sample suggesting that Ad5/3-d24-GMOSF was
able 1o kill tumer cells present in the effusion.

~ [0113] For assessing the presence of virus in samples obtained af-
ter treatment, cells were resuspended in 3ml 2%DMEM after lysing red blood
cells and freeze-thawed four times in -80°C. The 293 celis were seeded in 96-
well plates 10 000csllsfwell and incubated for 24h heurs. The sample was cen-
trifugated 15min, 4000rpm, +4°C and the supematant was collected. 293 cells
were infected with 100ul/well of the supernatant. After 10 days of incubation
the wells were assessed for the presence of cytopathic effect,

[6114] To assess replication of Ad5/3-d24GMCSEF at the tumor, we
also analyzed an ascites sample taken from patient Q82 7 days after treat-
ment. This resulted in 70% of the cells showing cytopathic effect, while unin-
facted control cells did not show similar effects.

Example 5. In vivo analysis of D24-GM-CSF type viruses in animals

[0115] In vivo efficacy of Ad5-D24-GM-CSF was fested in immune
competent Syrian hamsters, which are semipermissive for human adenovirus
replication (mice are non-permissive) (Ying B. et al. 2009, Cancer Gene Ther
doi:10,1038/cgt.2009.6.). 7%10° HapT1 pancreatic cancer cells were injected
subcutaneously and 1*10% virus particles (VP) of AdB-D24-GM-CSF or
AdBDZ4ES (which does not express GM-CSF) were injected intratumorally on
day 0, 2 and 4. The mock group was injected with the same volume of 'growth |
media at the same indicated tme points. Figure 8b shows that intratumoral in-
jections of Ad5-D24-GMCSF resulied in high levels of hGM-CSF in serum of
Syrian hamsters. Human GM-CSF is known to be active in Syrian hamsters
{Cho, Exp Toxicol Pathol 2006 vol. 87 (4) pp. 321-8). Interestingly, all animals
were tumor-free by day sixteen except for mock group (Figure 8a). Tumor
scars were slill analyzed for two additional weeks to assess whether reappear-
ance of the tumor might have cccurred. However, on day 32 there was still no
sign of tumor in these animals so that the first part of the experiment was ter-
minated and animals of the Mock group were euthanized. The remaining
freated animais were at this point challenged with the sams tumor in the right
side of the upper body by subcutaneous injection of 7510% HapT1 cells while on
the left side were challenged with a different tumor (1*10° of HaK tumor) for



0.,

Other benefit

WO 2016/072900 PCT/FI2009/651025

25

which the animais were naive. Tumor growth was measured over time and is
reported in Figures 8¢-d. Interestingly the animals that were previously treated
with AdBD24GMCSF compleiely rejected the HapT1 tumor challenge while
Hak tumors grew normally, white the animals that were previously treated with
AdBD24E3 grew independently HapT1 and Hak tumors {Figures 8c-d).

[0146] In summary, the data indicates that Ad53-D24-GM-CSF has
antitumor activity in immune competent tumor bearing animals, and it is able io
slicit tumor-specific immunéty to the degree of rejecting subsequent challenge
of the same tumor.

Example 6. In vivo analysis of D24-GM-CSF type viruses in human pa-
tients

{. Patients

[0117] Patlents with advanced and treatment refractory solid tumors
were enrolled in a government-approved compassionate treatment protocol,
Information of patients receiving Ad5-D24-GM-CSF is listed in Table 1,

[0118] 22 patienis with advanced solid tumors refractory to standard
therapies (Table 8) were treated with a singie round of Ad5/3-d24-GMCSF in-
travenously and infratumorally (Table 7); Intratumoral injection was performed
intraperitoneally or intrapleurally in the case of carcinomatosis or pleural me-
tastases, respectively. Inclusion criteria were solid tumaors refractory to conven-
tional therapies, WHO performarnce score 3 or less and no major organ func-
tion deficlencies. Exclusion criteria were organ transplant, HIV, severe cardic-
vascular, metabolic or pulmonary disease or other symptoms, findings or dis-
eases preventing oncolvtic virus treatment. Written informed consent was ob-
tained and treatments were adminisiered according to Good Clinical Practice
and the Declaration of Helsinki.

Il. Treatments with adenoviral vector encoding GM-CSF

2) Ad5-D24-GM-CSF, Ad5/3-D24-GM-CBF or AdB-RGD-D24-GM-
CS&F treatments

[0118] AdB-D24-GM-CSF, AdE/3-D24-GM-CSF and AdB-RGD-D24-
GM-CSF were then produced according to clinical grade and treatment of pa-
tients was initiated. This "phase {7 compassionaie use program has been dis-
cussed at the HUCH Surgical Ethics committee. The program has also been
discussed at FinOHTA (national evaluation of medical technologies) and Ethics
Negotiation Board of the Finnish Medical Association. Legal aspects have
been checked with Ministry of Social Affairs and Health, the National Agency of
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Medicines, the legal councit at the Finnish Medical Association, the National
authority for Medicolegal affairs and the Parliamentary Board of Social Affairs
and Health. The treatments have been approved by the Finnish Gene Tech-
nology Board.

[0120] Patients received a single round of treatment on day 0. Virus
administration was performed by ultrasound-guided intratumoral injection and
circa one fifth of the dose was given intravenous"iy. The starting dose of 8x10"
VP was chosen based on safety results published by others,

[0121] Virus was diluted in sterile saline solution af the time of ad-
ministration under appropriate condition. Following virus administration all pa-
tiants were monitored overnight at the hospital and subsequently for the foliow-
ing 4 weeks as outpatients. Physical assessment and medical history were
done at sach visit and clinically relevant laboratory values were foilowed. Side
affects of treatment were recorded and scored according o Common Termi-
nology for Adverse Events v3.0 (CTCAE).

[0122] Because many cancer patients have symploms due fo dis-
ease, pre-existing symptoms were not scored if they did not become worse.
However, if the symptom became more severe, e.g. pre-treaiment grade 1
changed fo grade 2 after treatment, it was scored as grade 2. Serum levels of
GMCSF and four other cytokines (IL-6, |L.-8, 1L.-10 and TNF-alpha) were ana-
lvzed by BD Cyiometric Bead Array (CBA) Human Soluble Protein Flex Set
(Becton Dickinson, Franklin Lakes, NJ, US). Tumor size was assessed by con-
trast-enhanced computer tomography (CT) scanning. Maximum tumor diame-
ters were obtained. Response Evaluation Criteria in Solid Tumors (RECIST1.1)
ctiteria were applied to overall disease, including injected and non-injected le-
siong. These criteria are; partial response PR (>30% reduction in the sum of
tumor diameters), stable disease SD (no reduction/increase}, progressive dis-
ease PD (>20% increase). Clear tumor decreases not fulfiling PR were scored
as minor responses (MR). Serum tumor markers were also evaluated when
slevated at baseling, and the same percentages were used.

[0123] Blood samples were collected before and after the treatment
for analyses. In Table 1 is summarized the viral load in the serum of patients
treated with Ad5-D24-GMCSF. Quantitative PCR (gPCR) was used for that
analysis (see section Il for description of the methods).

10124] Tables 2, 3 and 4 summarize ali the adverse events that
were recorded during and afier the Ad5-D24-GM-CSF treatment. All the ad-
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verse events have been graded according to Common Terminology for Ad-
verse Events v3.0 (CTCAE). Of note is that all the patients manifested grade 1
orfand 2 flu-like symptoms, but only two grade 3 sympioms were observed,
one case of constipation in an ovarian cancer patients who had suffered of
constipation before and one grade 3 hyponatremia.

[0125] In Table § there is reported the efficacy evaluation of Ad5-
D24-GM-CSF according to RECIST criteria {Therasse P et al. 2000, J Natl
Cancer Inst 92, 205-18). Interestingly two complete response (CR) and five
stable diseases (SD) were observed in 14 analyzable patients for a 50% ciini-
cal benefit rate. '

b) Safety of Ad5/3-d24-GMCSF in Cancer Patients

[0126] Treatments were well tolerated up to the highest used:
4x10"" VP/patient. No grade 4-5 adverse events were seen. Grade 1-2 flu-like
symptoms were comman with 19/22, 17/22 and 8/22 patients experiencing fe-
ver, fatigue or upper respiratory symptoms, respectively. Pain in the injsction
site (6 patients), abdominal pain (10 patients} and nausea (9 patients) were
also common grade 1-2 adverse events as well as (Table 8). Asymptomatic
and self-limiting grade 3 hematological side effects were seen in 4 patients:

anemia (grade 2 at baseline), neutropenia, aspartate aminotrasferase eleva-
tion and hyponatremia. The only non-hematological grade 3 side effect was
cholecystitis seen three week after treatment in pancreatic cancer patient H83,
He also had grade 3 alanine aminotrasferase and bilirubin elevations. Taken
fogether, these symptoms suggest tumor mediated biliary duct compressicn. It
is unclear if this was treatment mediated inflammatory swelling or tumor growth
caused by disease progression.

. Detection of the virus from Blood

{0127] Serum sampies were collected from patients treated with
AGH-D24-GM-CSF or AdS/3-D24-GM-CSF {see example 6, 1) and conven-
tional PCR was carried out with primers and conditions according to Takayama
et ai. 2007, J. Med. Virol. 79:278-284. Briefly, total DNA was extracted by add-
ing 3 pg of carrier DNA {polydeoxyadenylic acid; Roche, Mannheim, Germany)
to 400 yl of serum and using the QlAamp DNA mini kit. Extracted DNA was
eluted in 60 ul nuclease-free water and DNA concentration was measured by
spectrophoiometry, PCR amplification was based on primers and probe target-
ing the E1A region flanking the 24~bp deletion (forward primer 5'-
TCCGGTTTCTATGCCAAACCT-3" (SEQ ID NO 1), reverse primer 5'-
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TCCTCCGGTGATAATGACAAGA-3 (SEQ 1D NO 2) and probe onco 57AM.
TGATCGATCCACCCAGTGA-3 M (SEQ ID NO 3)). In addition, a probe
complementary to a sequence included in the 24-bp region targeted for dele-
tion was used to test the samples for the presence of wild-fype adenovirus in-
fection {probe wt 5. TACCTGCCACGAGGCT-3MENC(5EQ 1D NO 4)).

[0128] The real-time PCR conditions for each 25 pi reaction were as
follows: 2X LightCyclerd80 Probes Master Mix {Roche, Mannheim, Germany),
800 nM each forward and reverse primer, 200 nM each probe and 250 ng ex-
tracted DNA. PCR reactions were carried out in a LightCycler (Roche, Mann-
heim, Germany) under the following cycling conditions: 10 min at 85°C, 50 cy-
cles of 10 s at 95°C, 30 s at 62°C and 20 sec at 72°C and 10 min at 40°C. All
samples were tested in duplicate. TagMan exogenocus internal positive control
reagents (Applied Biosystems) were used in the same PCR runs o test each
sample for the presence of PCR inhibitors.

[0129] A regression standard curve was generated using DNA ex-
tracted from serial dilutions of Ad5/3-D24-Cox2L (1 X 10%-10 vp/mi) in normal
human serum. The limit of detection and limit of quantification for the assay
ware 500 vp/ml of serum. |

[0130] Positive samples were confirmed by real-time PCR using
LightCycieMSO SYBR Green | Master mix (Roché, Mannrtheim, Germany) and
primers specific for adenovirus and GM-CSF sequences (forward primer 5°-
AAACACCACCCTCCTTACCTG -3" (SEQ ID NO 5) and reverse primer 5'-
TCATTCATCTCAGCAGCAGTG -3" (SEQ D NO 8)).

V. Presence of Ad5/3-d24-GMCSF in Serum after Treatment

[0131] All patients were negative for Ad8/3-d24-GMCSF prior to the
treatment with Ad5/3-d24-GMCSF. On day 1 17/19 patients had measurable
levels of virus genomes in the serum, with the highest titer being 2061 VP/mi
serum. From samples taken during days 3-7 12/15 patients were positive, with
the highest titer of 3,36 x10° vp/mi serum. Positive samples were seen up to
day 58 after treatment. (Table 9)

V. GMCSF and neutralizing antibody titers in serum after freatment

[0132] There was no significant change in the systemic levels of
GMCSF after AdB/3-d24-GMCSF treatment, which correlated well with no sig-
nificant effects seen in the levels of fotal white blood cell counts. This suggests
a general restriction of GMCSF production fo the local sites of virus replication
in the tumors. In one patient, 870, a transient increase in serum GMCSF was
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seen on day 4 accompanied by a transient elevation of the leukocyte count.
This might have been related to effective virus replication as the patient simul-
taneousiy had fever and 3.36x10%p/mi of virus in serum (Table. 9). This patient
did not experience any serious adverse events during follow-up. However, a
post treatment CT scan suggested anti-tumor activity (SD) and for 4 weeks af-
ter treatment she was feeling better and her persistent chest pains were gone.
The highest GMCSF concentration measured in this patient’'s blood was
115pg/ml, which is approximately 10-fold lower than the toxic levels of GMCSF
in humans.

[0133] At baseline 4/15 patients were completely negative for neu-
tralizing antibodies against Ad5/3. Another 2 patients had barsly detectable
titers (1-4) while 8 patients had low neutralizing titer {16-64). No patients had
medium or high neutralizing titers against Ad5/3 at baseline. After treatment
the titer increasead in all patlents (p<0.005) (Table 9). No clear correlation was
seen between neutrallzing antibody titers and viral dose, antitumor activity or
toxicity. Intriguingly, with regard to virus load in serum two patients, Y62 and
079, were positive for neutralizing antibodies at baseline and had high fiters
during weeks 2-4 but still had measureabls loads of virus present in their se-
rum at least 28 and 58 days, respectively {Table 9). This indicates that even
high antibody titers cannot hinder virus replication in the tumors. Interestingly,
the antibody liter did not reach maximum in all patients. For example, 870,
X122 and HB3 had large amounts of virus circulating during week 1 and their
antibody fiter rose stowly.

Vi Killing of differentiated tumor cells

[0134] CT scans of a patient suffering from ovarian cancer and a
patient suffering from mesothelioma (see Table 1) before and after Ad5-D24-
GM-CSF treatment are shown in Figures 8a-b.

Vi, Efficacy of Ad5/3-D24-GMCSF

[0135] All patients had progressing tumors prior to freatment. 12 pa-
tients could be assessed for radiological benefit according to RECIST1.1 (Ta-
ble 9). 2 patients had a minor response, 6 patients had stable disease, and 4
patients had progressive disease (PD). Therefore, the radiclogical clinical
benefit rate was 67%. Of note, the rapidly growing pancreatic tumor in Hg6
stopped growing but a metastatic lesion appeared in the lungs and was thus
scored PD. Similarly, patient 0128 had a 6% reduction of the injected tumor
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but h'ad a new metastasis. In patient V138, who had two metastatic cancers, a

non-injected liver lesion disappeared, while the other tumors remained 8D.
[0136} With regard to tumor markers, assessed for patients who had

slevated markers at baseline, 2/6 had some lowering of marker levels and 4/6

had elevation of marker ievels (Table 9).
104371 Overall survival of patients after treatment is shown in Figure

14, .
[G138] (n addition to objective measurements of anti-turnor activity
we also saw clinical and/or subjective benefit in several cases (Table 9). These
included the patients overaill wellbeing being improved, a palpable tumor feel-
ing softer and/or smaller and symptoms caused by the tumor being relieved. Of
importance is that two patients, previously suffering from rapid accumulation of
ascites and/or pleural effusion, had a clear reduction of their accumulation after
the virus treatment, this effect lasted for several months in both cases.

[0139] Overall, gigns of antitumor efficacy were seen in 13/21 pa-
tients (62%).

VIlt. Hematological effects of the treatment

[0140] Levels of lgucocytes, erythrocytes, Hb, thrombocytes,
bitirubin, INR, ALT, AST, ALP, creatinine, K, Na, CRP, CA19-8, GT, Fibrin D-
dimers and CEA were studied after Ad5/3-D24-GM-CSF treatment (Tables 3-
A4).

IX. Immune response o virus

a) IL-8, 1L-10, TNF-a and IL-8

[0141] One potential drawback of adenovirus gene therapy is its
early loxicity due to viral components which may be immunogenic and can
lead to a sepsis-like shock and even death (Brunetti-Pierri et al. Hum Gene
Ther 15 (2004) 35-468; Raper et al. Mol Gen Metab 80 (2003) 148-158). It is,
therefore, extremely important to monitor signs for a possible cytokines storm
which may later evolve in organ failure. To this end, soon after the treatment
and at indicated time point blood was drawn from patienis and pro-
inflammatory cytokines were analyzed by FACSARRAY as described in the ar-
ticle of Cerullo V et af. (2007, Mol Ther 15, 378-85). No significant changes
were seen in the patients treated with Ad5-D24-GM-CSF indicating lack of

early innate toxicity. .
[04142] For the results of lack of early innate toxicity related to

Ad5/3-D24-GM-CSF see Table 10.

RECTIFIED SHEET (RULE 91)



NOcoCCOOONONMtOMOOOMOOtNrCDONNNtOONOO

WO 2010/072900 PCT/FI2009/051025
31

b Induction of cviocloxic T-cells against lumors and specific immu-
oty against tumor epilope

[0143] Oncolytic cell death allows the immune system to gain the
capacity for recognizing and killing tumor cells. This is potentially beneficial for
tumor eradication and may factiitate cures. Adenovirus is cleared out from the
body in a relative short time following the administration; hence it becomes of
key importance 1o stimulate the immune sysiem to be able to recognize spe-
gific tumor-antigen so that the treatment can result in a sustained beneficial ef-
fect for the patient. in addition, in the presence of antibody, the virus is nesutral-
ized so that i can lese its efficacy of infecting metasiasis. However, effector T
or NK cells induced against the fumor are free to circulate and eventually kill
metastasis far from the injected tumor. In order to demonstrate that the
GMCSF-expressing adenovirus is able o elicit adenovirus- and tumor specific
immunity, PBMCs collected from ireated patients were analyzed by INF-
gamma ELISPOT. The ELISPOT was performed in a blinded fashion way by
an external company which was not provided of information on any kind of

treatment the patients underwent through (Proimmune). In figures 10a-d are
Hlustrated the results from such analysis. it is clear that in same patients, when
the T cells were stimulated with a pool of peptide derived from either tumor an-
tigen (survivin) or adenovirus {penton) these cells were activated hence pro-
duce INF-gamma (IFN-gamma is a specific activation marker of stimulated T
cells).

{01441 Figure 11 shows induction of Adenovirus Hexon-specific T
cells, Leukocytes harvested from patients treated with Ad5-D24-GMCSF were
stained with a CD3, CD8 and hexon-specific tetramer antibodies and analyzed
by fiow cytometry before and safter the treatment. Treatment increased hexon
spacific cytotoxic T-celis from 0.21 to 2.72%.

¢i Reduction of regulatory T-cells

[0145] Previous data has demonstrated that metronomic administra-
tion of cyclophosphamide reduces regulatory T cells (T-Reg) in {aboratory ani-
mals.

[0146]1 This approach was ulilized in patients who received metro-
nomic administration of cyclophoshamide before and after the AdS-D24-GM-
CSF treatment and T reg analysis was performed on PBMCs harvested from
these patients. In the example illustrated in Figure 12 it is shown one example
from patient R73 and it shows a reduction in circulating T reg. Total PBMCs
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ware harvested from the patients and frozen in appropriate media. At the time
of analysis all the samples were thawed and stained first with CD4 and CD127
antibodies, following the cells were permeabilized and stained for the transcrip-
tion factor Foxp3. Cells that resulted positive for CD4, negative for CD127 but
high in Foxp3 are considered effective T regulatory cells {T reg) (Figure 12).

Exampie 7. Statistical analysis

[0147] Two tailed Student's t-test was used to compare luciferase
activity and pre- and post-treatment neutralizing antibody fiters, cytokine levels
and GM-CS8F concenirations. Survival data was processed with Kaplan-Meier
analysis.
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Table 1. Table showing the presence of Ad5-D24-GMCSF in the serum of
treated patients
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Table 2. Table that summarizes the side effecis reported by patients
treated with Ad5-D24-GMCSF '

No. of patients

: : Dose

Grade  Grade Grade  Grade Range
4

[ Z 3

Reported symptoms

Fain in fnjection
site

Headache

Dyspnea

Hypotension

Vomiting

L (Low Dose) = Cohort T Dose Range 8x10%<D=3.6x1019
M (Medium Dose) = Cohort 2 Dose Range 1x10% 1 <D<2.5x10 7
H (High Dose) = Cohort 3 Dose Range 3x1011<pegxiol!
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Tahle 3. Hematological side effects foliowing administration of Ad5-D24-
GMCSF

Farly Toxichy (1-7 Days)

i . e Jage

St {rade Grade Grade Grade Grade Grade Grate G e

eHect N ) . - A
] y 3 4 & #

Mynokalemia

Thrambaryropeniz

T

I fLow Dose) = Cohort T Dose Range %i0¥ 3000
i (Mediim Dose) = Cohort 7 Dose Range 1301 Labsz sng ™

H (Migh Dose) = Coliort 3 Dose Range 3x101 Tspganot!

Table 4. Liver enzymes following administration of Ad5-D24-GMCSF

Fardy Tosiciry (1-7 Days) Lave Toxioiy (=7 Davs)
{seade {rade [

] Bty oo gy Renge

AST

No. of Patignis

L fLow Dose) = Cohort 7 Dose Range xio”
M {Medium Dose) = Cohort £ Dose Range
H {High Dose} = Cohort 3 Dose Range 300
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Table 5. Efficacy of the treatment with Ad5-D24-GMCSF in patients
treated with different doses of Ad5-D24-GMCSF. Analysis was performed
according to RECIST criteria. CR = complete response, PR = partial re-
sponse, 8D = stable disease, PD = progressive disease, NA = not avail-
able.

Viris Dose No. of RECIST Survival {Days}
{total ¥P)  patients CR PR SD PD NA 55300 300<S>200 200<8>100 S$<100

LT
X101 VP
S0P
C1x10t yp
2.5x10M VP
L T R
365101 VP _
A giih R S
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Table 6. Summary of characteristics of patients for Ad5/3-D24-GM-CSF
treatment at baseline. The numbers indicate number of patients out of 22.

of Patients

Male i1
11

Female

WHO performance séere.

Median 1

_Ra nge

Tumor yRe.

Chelangio carcinoma 1
Pancreatic cancer 3
Colorectal cancer ?
Progtatic cancer 2
Lung cancer 1
Ovarlan cancer 4
Melanoma {chorcidea or skin) 3
Head and neck squamous cell cahcer 1
Sarcoma (bone, synovia ar chondro) 3
Uterus cancer 1
Bladder cancer 1

1

Mesothelioma

Previous treatmients

Chemotherapy 22
Median chemo regimens per patient

Radiotherapy 8
Hormone reatiments !

. __Surgical reatments S
Ad5/3 Netitralizing antibodies {baseline). '

Positive . 11

Negative

hae

Median 61
Mean ! 56

Range 17-78
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1. An oncolytic adenoviral vector, characterized by comprising an adenovirus serotype 5 (Ad5) nucleic
acid backbone; @28 omarletion (D24) in the Rb binding constant region 2 st Ekenahamexsleic acid
sequence encoding a human granulocyte-macrophage colony-stimulating factor (GM-CSF) in the

place of the deleted gpl9k/6.7K in the E3 region. 2. An oncolytic adenoviral vector according to
claim 1, further characterized by comprising one or more regions selected from a group consisting of
E2, E4, and late regions. 3. An oncolyfi€ adenoviral vector according to claim 1 or 2,
characterized by comprising the following regions: a left ITR, partial El, pIX, plvVa2, E2, VAI, VA2, Li,
L2, L3, L4, partial E3, L5, E4, and a right ITR. 4. An oncolytic adenoviral vector accordingto
claim 3, characterized in that the regions are in a sequential order in the 5' to 3' direction. 5. An
oncoiyticiadenoviral vector; according to any ope of claims 1 to 4, gharacterized in that a wild type
region islocated upstream;of the E| region. 6. An oncolyticladenoviral vector according to any
one of claims 1 to 5, charagterized jn that the El region comprises a viral packaging signal. 7.
An oncolytic adenoviral vector accarding to any ore oficlaims 1 to B, characterized in that nucleic acid
sequence gngoding.GM-C$E is:ufider the contrgl gf the viral E3 prpmoter.
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8. An oncolytic adenoviral vector according to any one of claims 1 to 7, characterized in that a nucleic
acid sequence encoding GM-CSF is of a wild type. 9. An oncolytic adenoviral vector according
to any one ofwiaimasyd @, characterized in that the E4 region is of a wild typerressmnsidB. An
oncolytic adenoviral vector according to any one of claims 1 to 9, characterized by comprising a capsid
modification. 11. An oncolytic adenoviral vectgr,according to claim 10, characterized in that the
capsid modification is Ad5/3 chimerism, insertion of aﬁgintegrin binding (RGD) region and/or heparin
sulphate binding polylysine modification into the fiber. 12. An oncolytic adenoviral vector
according to claifreiieof 1A dverseterizadsn bt 2Re paipenits meelificateistack GD-4Cwersdification.
45 13. AseeizBiytREideneonding stoCdécBAding & arijesive fof dareekaocaftercAdiddterized by
comprising at led3? el fnofreastdieade 1 AE1pRwigrcoRiid harermivai vt Biedsrding to
any one of claimB3gascdi sttt b iy o rensiipdsdbrrdidseifclicate tha mugiberWiytic
adenoviral véctnpﬁﬁ?ﬁﬁﬁiﬁyﬁﬁfazg/-nnp of claims 1 to 14, characterized in that the vector.is. capable of
selectively replicatingiingalls: having defects in thERbrpathway** % . - 16, K°C8H, charattéfizéd by
comprising the adenoviral vewtes according to any ane of claims 1-15 ~ 17. A pharmaceutical
composition, characterized H;zgg(:j?nprising the adengyiral vector gccording to any one of clagqms 1-15.
18. An oncolytig adenoviral wegiasaccording to any one of claims 1 to 15, chagacterized in ghat it gcts
as an in situ can€estirdeitiesl 19, A pharmaceutical:composition ‘according:to-claim 17,
characterized in that it acts q@&?ﬁn situ cancer vacgine. 20. A use of trﬁe adenoviragvectOI
according to any one of claimsrdtdb in the manufacture of a medicament for treating canceunin a
subject. 2T 18 Yng, dCtBIting o claim20, characterized in that the the cancer is sélected from
a group consisting of naSOpeh‘aa;@eral cancer, synovial cancer, hgpatocellular gancer, renakcancer,
cancer of connective tissues?m@m@ma,, lung canceér, bowel carter, colon caricer, rectal cancer,
 colorectal cancey,darain cancefs T84t EaAcer, oral fancer; liver cancer, bone fancer, pancfeatic .

cancer, choriocarcinoma, gastidrertes pheochromoecytoma, prolactinoma, T-cell leukemia/lymphoma,
neuroma, von iiﬁiﬁ‘é’l‘l‘ﬁ’?ﬁﬂa-u;d'i%égéé 3 ZOIIin?g“é'r#Ellis&dn‘syhd”ro'rﬁ‘éz“ -adrenal cancer, anal cangcer, bile
duct cancer, bl ’d@gbgmge%ﬁg‘ ‘?r%ancer_,;-;b_rai-n cancer; oligodendroglioma;,. neuroblastomay:... .:
meningioma, spinal cord tuméil, hsreedancer, osteothondroma, éhondrosarcoma, Ewing's sarcoma,
cancer of unknawn primary ﬁﬁeﬁcﬁ‘j@mg carcinoid of gastrointéstinal tract, fitbrosarcoma, breast
cancer, Paget'sidisease, cervigatcancer, colorectalacancer, rectal cancer, esophagus cancer, gall
bladder cancer,jhead canceﬁ’@g%*’fﬁ&%er, neck can@er, kidney cdncer, Wilms umor, liver c?ncer,
Kaposi's sarcoma, prostate Qgﬁﬁn&zmcgancer, testicular cancey, Hodgkin's disease, non- odgkgn‘s
lymphoma, oral (¢gnetgskin@ateer; mesothelioma, multiple myeloma; ovarian:cancer; endocrine’
pancreatic can-| 46 cer; glucd§oifdina, pancreatic cancer, parathyroid cancer, henis cancef, pituitary
cancer, soft tissue sarcoma, irgimeklastoma, small intestine cancer, stomach cancer, thymus cancer,
thyroid cancer, troph?{@?@@ﬁé‘ cancer, hydatidj?form mole, &Eterine cancer? endometriaPcancer,
vagina cancer, yulva cancer, agQustig.aeuroma, myeosis fungoidges, insulinomg, carcinoid syndrome,
somatostatinom@a, gum cancégcheart cancer, lip carfcer, meningds cancer, motith cancer, rerve
“cancer, palate dancer, paroti@h%‘i’ﬁcancer, periton?eum cancer,g)harynx canc%r, pleural c%cer,

salivary gland cancer, tongu_e_)%asl_c_er_, tonsil canceros ~ 22. The use according to claims 19-21,
characterized in Yt WE/SHBREEL TR éPklian or an agimal. - 23. The use according to any ore of

claims 20-22, characterized mﬁiﬁ@iﬁf@gmedicamentds to be adml%istered through an intratumoral,
intramuscular, intra-arterial, id¢ravenous, intrapleural, intravesicufar, intracavitary or peritoneal
injection, or an Pé*?ﬁédmlnlstr[gﬁ%cymem24 The yse according to any one of claims 20-23;
characterized in that the onceb}qimea@bemmﬂﬁal vectorshaving a diffgrent fiber kn%b of the cap§id
compared to the vector of thge(g%rlger freatment, is administered to a subject. 25. The use
according to any one of claimsg; 6-24,yéﬁara¥cterizec?in that the nfedicament is o be combirfed with
administration of concurrent radisttrerapy and or chémotheraphyg 47 26. The use agcording to
any one Qf claln@%%ﬁéﬁggﬁ%fgﬁ%ﬁ?ﬂﬁg@éﬁgtﬁ%ﬁ&%@ 2nkis jto be.camb:n[}ed with-admihistration of
verapamil or another galeitimchaanedbiockercandiaradtephagy inducing agents, and/or
temozolomide, and/or chemotherapy or anti-0D20 therapy or other-approaches.for.blocking. of
neutralizing antibodies, substances capable to downregulating regulatory T-cells in a subject, and/or
cyclophosphamide to a subject. 27. A method of producing GM-CSF in a cell, characterized in that the
method comprises: a) carrying a vehicle comprising an oncolytic adenoviral vector according to any
one of claims 1-15 to a cell, and b) expressing GM-CSF of said vector in the cell. 28. A use of
the oncolytic adenoviral vector according to any one of claims 1-15 for producing GM-CSF in a cell.
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ga22 <210> 3 <211> 19 <212> DNA <213> Artificial sequence <220> <223> oligonucleotide <400> 3
tgatcgatcc acccagtgal9 <210> 4 <211> 16 <212%4DNA <213> Artificial sequence <220> <223>

<213> Artificialc220m7<®@3> oligonucleotide <400> 1 tccggtttct atgccaaacedPls@ib0zig25211> 22
oligonucleotide

<110> Oncos Therapeutics oy <120> oncolytic Adenoviral vectors and methods and uses related
<212> DNA <213> Artificial sequence <220> <223> oligonucleotide <400> 2 tcctccggtg ataatgacaa

thereto <130> 2090342PC <160> 10 <170> Patentin version 3.5 <210> 1 <211> 21 <212> DNA
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<400> 4 tacctgccac gaggcetle <210> 5 <211> 21 <212> DNA <213> Artificial sequence <220> <223>
oligonucleotide seglisting2090342PC title amend_5T25.txt <400> 5 aaacaccacc ctccttacct g21 <210>
6 <211> 21 <Rz ldNAss@13> Artificial sequence <220> <223> ol gonuclegticiesddex Gstcattcatct

cagcagcagt g21 <210> 7 <211> 35440 <212> DNA <213> Atrtificial Sequence <220> <223>

Ad5/3-024-GMCSF <220> <221> misc_feature <2263

(5754)..(5756) <223>nis a, c, g, or t <220>

<221> misc feature <222> (33162)..(33162) <223>nis a, ¢, g, or t <220>
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<221> misc_feature <222> (34851)..(34851) <223>n s a, ¢, g, or t <400> 7 taacatcatc aattatacct

tccattttgg attgaagcca atatgataat gagggggtgg60 agtttgtgac gtggcgeggg gegtgggaac ggggeggatg
acgtagtagt gtggcggaagl120 tgtgatgttg caagtgtggc ggaacacatg taagcgacgg atgtggcaaa agtgacgttt180
ttggtgtgcg ccggtgtaca caggaagtga caattttcgce gecggttttag gcggatgttg240 tagtaaattt gggcgtaacc
gagtaagatt tggccatttt cgcgggaaaa ctgaataaga300 ggaagtgaaa tctgaataat tttgtgttac tcatagcgceg taatatttgt
ctagggccgc360 ggggactttg accgtttacg tggagactcg cccaggtgtt tttctcaggt gttttccgeg420 ttccgggtca
aagttggggttijattatta tagtcagctg acgtgtagtg tatttatacc480 cggtgagttc ctcaagaggc cactcttgag tgccagcgag
tagagttttc tcctccgagc540 cgctccgaca ccgggactga aaatgagaca tattatctge cacggaggtg ttattaccga600
agaaatggcc gccagtcttt tggaccagct gatcgaagag gtactggctg ataatcttcc660 acctcctage cattttgaac

cacctaccct tcacgaattoaiatgatialACHRRGAC A216ECeHARBAISE8aRGY a&gﬁgﬁfsﬁ%tca%ﬁ&ﬁmgm
tct 80 ggtgcaqggaa att tactcacttt ccqggc cggitctc cggagccgcec
Paos 2 S R g O e e e gmgoc
ttgggtccég‘%tgtbt@%%@%%lécﬁ@% RYPAGHt§ATRY Bt CabE DAl GERYHeCYRYTAtE SR §otoay ga960
gtttgtottaatiatotolago@MaCyp)geaegglioe eapiaitgiceatiptmecgk0RArgaugaaiasy ggggacccagy
atattatgtg ttcgetitgc,tajatoagg &C%QH&@P&P@QC%W%%&ﬁ§t?oa%¥9%? ?a@%[ggfgh%%%@%%%t B‘fagtggtgg
{1 ttaaaaggtc ctgtgtc

gtttggtgtg1140 gtaatititt tittaatttt tacagttitg tggtitaaag aatttigtat tgigattit aag tga
acctgagEelTASEEYESR BIRRAUGTR HRAFEIRYE P GattslRe YiE&dthangdegdeaietatcctgagac
gcccgacatc acctgtgictAB26hegjgiifaasidmaataytegtac goatatieigtgatitagytectictaasaeangtactgagl380

atacacceg iasitaaCiHuRRS fali ARG BRIERC N0 OIS IEA4M $06R3005 1Y Jopaatgtat
cgaggactt ,cﬁt cg?%c ctgggca cc11 ggacttg1500 agctgtaaac gccccaggec ataaggtgta aacctgtgat
tgcgtgtg?ga%ﬁa%c’glt t %6?%% tﬁé&ttb tgagttga tgtaagttta ataaagggtg agataatgtt taacttgcat1620

ggcgtgttaa atggggcggygereaidigggdenaviatgegocgympginadtcttipynl880haracterized in that the

regions are in a sequential order in the 5" to 3’ direction.

5. An oncolytic adenoviral vector according to any one of claims 1 to 4, characterized
in that a wild type region is located upstream of the E1 region.

6. An oncolytic adenoviral vector according to any one of claims 1 to 5, characterized
in that the E1 region comprises a viral packaging signal.

7. An oncolytic adenoviral vector according to any one of claims 1 to 6, characterized
in that nucleic acid sequence encoding GM-CSF is under the control of the viral E3 promoter.

8. An oncolytic adenoviral vector according to any one of claims 1 o 7, characierized
in that a nucleic acid sequence encoding GM-CSF is of a wild type.

9. An oncolytic adenoviral vector according to any one of claims 1 to 8, characterized
in that the £4 region is of a wild type.

10. An oncolytic adenoviral vector according to any one of claims 1 to 9,
characterized by comprising a capsid modification.

11. An oncolytic adenoviral vector according to claim 10, characterized in that the
capsid modification is Ad5/3 chimerism, insertion of an integrin binding {(RGD) region andfor
heparin sulphate binding polylysine modification into the fiber.

12. An oncolytic adenoviral vector according to claim 10 or 11, characterized in that
the capsid modification is a RGD-4C modification.



acatctgacc tcatggaggc ttgggagtgt ttggaagatt tttctgctgt gcgtaacttgl740 ctggaacaga gctctaacag
tacctcttgg ttttggaggt ttctgtgggg ctcatcccagl800 gcaaagttag tctgcagaat taaggaggat tacaagtggg
aatttgaaga gcttttgaaal860 tcctgtggtg agctgtttga ttctttgaat ctgggtcacc aggcgctttt ccaagagaagl1920
gtcatcaaga ctttggattt ttccacaccg gggcgcegctg cggctgcetgt ggcttttttg1980 agttttataa aggataaatg
gagcgaagaa acccatctga gcggggggta cctgetggat2040 tttctggeca tgcatctgtg gagagcggtt gtgagacaca
agaatcgcct gctactgttg2100 tcttccgtce gececcggcegat aataccgacg gaggagcagc agcagcagcea
ggaggaagcc2160 adgcdgcqguecygtaggaycdrgagectatgg@atioggiyan oygecifgéerestdgdyat2220
tgaatgttgtarasgigaatgarrigitinsaleantens Speacalilic-asaaitacag2280 aggatgggca ggggctaaag

ggggtaaaga gggagcé:%%%g Q%Ctt%

ag gctacagagg2340 aggctaggaa tctagctttt agcttagtga ccagacaccg
tcctgagtgt attacttttc cag }P%ga %%%qg‘é{?%cgge&%@g%oé Yﬁt&?g@[” g888a§§a%af ?cégte? 2460

agcagctfhereatataethy aur e gygatuzrisafgggaggct attagggtat2520 atgcaaaggt ggcacttagg
ccagattgca agtacaagat sageasaght gtarataiea 2aigoartietithCiacatictagdsncanes ccaagatigga

gatagatas SgORIA0RKRQR IOkl Rc aldlngR (e aleelnigl 096590909l SElgcalt RcAqE01002700

ttattatgaa tgtaaggttt actggcccca attttagcgg tacggttttc ctggcca ccaacc acacggt gtaagcttct
atgggtttaBRaIR gt gtggaagect2820 ggaccgatgt aagggttcgg ggctgtgect tttactgetg ctggaagggg
gtgotgtgtc2880 Pags3Ased)]ishng290a4 Bl cditierisimpend_sad2ddd gececasanginngogsiionaltaagaaat
gcctetttga aagotgtacc ttgggtatcc2940 tgtctgaggg taactccagg gtgegecaca atgtggecte cgactgtggt
tgcttcatgc3000 tagt%aggsﬁ cgtggctgtg attaagcata acatggtatg tggcaactgc gaggacaggg3060 cctctcagat

gctgacctge teggacggt IR BRI R AR AR 258 e ayReHe Rt ¥EgGERAgtgt
ttgagcatazawatigdaeocgetgifatdBi80-tgcatttggg taacaggagg ggggtgttcc taccttacca atgcaatttg

agtcacacta3240 agaattggt t%e@ﬁeggaeﬂgwégt&@a@ggéem%s 98a58PIHg EHoecaa3d3qd esatgaagat
ctggaag ctgaggtacg atgagacccg caccaggtgc agaccctgeg3360 agtgtggegg taaacatatt aggaaccagc
ctgtgatg%gﬁé%aﬁﬂgggé%tga%' %8%3%35&@&?&%8??&%% gctg gectgcacce gegetgagtt tggetctage
gatgaagata3480 cafattyabgrrastedizatgogtoeritytgersting dy tigiy ddacf=ab cteaitamigo @4 @cts
as an in situ cancer vaccine,
20. A use of the adenoviral vector according to any one of claims 1-15 in the
manufacture of a medicament for treating cancer in a subject.
21. The use according to claim20, characterized in that the the cancer is selected
from a group consisting of nasopharyngeal cancer, synovial cancer, hepatocellular cancer, renal
cancer, cancer of connective tissues, melanoma, lung cancer, bowel cancer, colon cancer, rectal
cancer, colorectal cancer, brain cancer, throat cancer, oral cancer, liver cancer, bone cancer,
pancreatic cancer, choriocarcinoma, gastrinoma, pheochromocytoma, prolactinoma, T-cell
leukemiallymphoma, neuroma, von Hippel-Lindau disease, Zollinger-Ellison syndrome, adrenal
cancer, anal cancer, bile duct cancer, bladder cancer, ureter cancer, brain cancer,
oligodendroglioma, neuroblastoma, meningioma, spinal cord tumor, bone cancer,
osteochondroma, chondrosarcoma, Ewing's sarcoma, cancer of unknown primary site, carcinoid,
carcinoid of gastreintestinal tract, fibrosarcoma, breast cancer, Paget's disease, cervical cancer,
colorectal cancer, rectal cancer, esophagus cancer, gall bladder cancer, head cancer, eye
cancer, neck cancer, kidney cancer, Wiims' tumor, liver cancer, Kaposi's sarcoma, prostate
cancer, fung cancer, testicular cancer, Hodgkin's disease, non-Hodgkin's lymphoma, oral cancer,

skin cancer, mesothelioma, multiple myeioma, ovarian cancer, endocrine pancreatic can-



ggggtcttat gtagttttgt atctgttttg cagcagccgc cgccgcecatg agcaccaact3600 cgtttgatgg aagcattgtg agctcatatt
tgacaacgcg catgccccca tgggecgggg3660 tgegtcagaa tgtgatgggc tccagcattg atggtcgecc cgteectgecce
gcaaactcta3720 ctaccttgac ctacgagacc gtgtctggaa cgccgttgga gactgcagcc tccgecgecg3780 cttcagecgce
tgcagccacc gcccgeggga ttgtgactga ctttgetttc ctgagcccgce3840 ttgcaagceag tgcagcttce cgttcatceg
cccgcegatga caagttgacg gctcttttgg3900 cacaattgga ttcttté’gcc cgggaactta atgtcgtttc tcagcagctg
ttggatctgc3960 gccagcaggt ttctgecctg aaggcttect ccectcccaa tgeggtttaa aacataaata4020 aaaaaccaga

cteigtttggAttiggaies ApraasAteHEC IR IAAgegRI080 iHtgC Q0RR GY00RREAIGATtCIcg gt
:@t ta%?t4140 ?t%ca aga g1g}actct ggé? tgfagga%agez%ﬁ%%%gfﬁagagccc c%%%ZOO

ttga tc c ac gt t t t
(000otogh R ATCEERe tIPADADR Rat HbG UETUEREity GlgHioa ehst MotbiRaiseh So duEtiog
gcgtggtgentesaaatgtc tttcagtage aagetgattg4320 ccaggggceag geccttggtg taagtgttta caaageggtt
aagtctgggat g?tgtgtctat@%ﬂ@&&géq%ga{atmg@xfgﬁtaiﬁ]H@g@@gx%%uaa%%rgg%ﬁsg%ﬁ%tgﬁ?&??@ié440
CCcCIlcc attca cagaaccCa ccagcacal alCC ca aa’ a ca agcltagaa
ot A g T e R R e il avpetterg
cccacgg§effegHeeriny 48P0 irayacat teigghatin CrRacgieat Bgrtytghest afgHin £ ARy ftii¥agg4680
ccattittacafRRgCHSEBIRISaTREIaR CRIRCIZRES [atratatnt cateer aneyd0cengagardiR aliasssica

cagatttggglgté:ﬁcgqggg églg&gt%ﬁg%tgg%gq%sqp{%égg}gtctac ctgcggggceg atgaagaaaa cggtttccgg
ggtaggggag atc 4860 aagaaagcag gticcigagc agctgegact tacc cc ggtgggecec

gctgg A ¢ Cl tlaccgca ) '
taaatcacac4920 Paégé hedishstirRg oD IPrSiR-amerk 2 ?@&Wc%’ﬁftg[%%@ﬁ geiga ttaagag
agctgcagetagcagtoaltce ctgagcaggg4980 gggecactte gttaagceatg tecctgacte geatgttttc cctgaccaaa

tccgecagaas040 goegCtaaeq geccanraay agcagitahg Carguang aaaotiliG AacamtiaasHdP gaccgteege
cgtaggcatg cttttgagcg tttgaccaag cagttcca gﬁc{ggtcccaca5160 gctcggtcac ctgctctacg geatctcgat

ccagcatdlEHed 5cdfgliGgg82st Gt Rei Tt dg A YRR g R ARt A a bR GEE g g
tcatgtctttbhraeccasggigtgelaggytioteydsagegtagtretgyiicacgrgtgadgueit gigutcogoy530 otgcgegcetg
gccagyoigeaatigaggct ggtectgetg gtgctgaagce getgeeggtc5400
24. The use according to any one of claims 20-23, characterized in that the oncolyfic
adenoviral vector having a different fiber knob of the capsid compared to the vector of the earlier
freatment, is administered fo a subject.
25, The use according to any one of claims 20-24, characterized in that the
medicament is to be combined with adminisiration of concurrent radiotherapy and or

chemotheraphy.



ttcgcectge gegtcggeca ggtagceattt gaccatggtg tcatagtcca gecectccge5460 ggegtggecc ttggegegea
gcttgcectt ggaggaggceg ccgcacgagg ggcagtgcag5520 acttttgagg gegtagagct tgggcgcgag aaataccgat
tccggggagt aggcatccge5580 gecgecaggec ccgcagacgg tetcgeattc cacgagcecag gtgagctetg
gccegttcggg5640 gtcaaaaacc aggtttcccce catgcttttt gatgegtttc ttacctctgg tttccatgag5700 ccggtgtcca
cgctcggtga cgaaaaggct gtcecgtgtee cegtatacag actnnngt{tb760 tgagaggcct gtcctcgagc ggtgttcege
ggtcctccte gtatagaaac tcggaccact5820 ctgagacaaa ggctcgegtc caggccagca cgaaggaggc taagtgggag
0991ageggtSBe0 cogiorR augaalRGRCROGIFR A0OLIARA o3l dlrg SCRIGIANIRIMA GRLcaagga
ggtgattggt ttgtaggtgt aggccacgtg accgggigtt cctgaagggg6000 ggctataaaa gggggtgagg gegegttegt
cctcactctt 8@%‘5@9‘%@&@6@ o JBcaTy StstgaghysArRRE R 68%%8@&51&6‘%@589@
gcgctaadat6ia0 agtiagttitphamandysgoyagrydsitgadiatttacctgigosty cygtor alyeotitgzet BOrggtitggccgc
?tccatitggjﬁégﬁééaﬁ%r?ﬁﬁ%%ﬁ?%%@ﬁ%@@&ct%‘imm@%@ﬁ?&@zﬂ@@ﬁﬂﬁ%ﬁ%ﬁ%ﬁgﬁ%&?ﬁ%@%@@d
ggcgatgga gcge cgcga cgctcc ccgegatgt ttagctgcac gtattcgege
g R B Y e R S b g AE Ly e o SoRtoogtaaz
tgtgcagggt gacaaggifa Acyetoefgy cracewinee ghtdgydy@tegtigeieEsdBaiy daderigls geegedcttg
cgcgagcagmsiggaeggtag ggggtcetage tgcgtetcgt6540 ccggggggte tgegtecacg gtaaagacce cgggeagceag
gogegegieg aaglagigrace00 tetcalas Hoeaaalst adggogtadt dosaldeged 9d9g0SRANG Godegel0atBoc0
atgggttgag tgggggaccc ca‘?grac ag ggtggg?g g cgtg aggcgﬂacatgccgc aaatgtcgtd aacgtagagg
ggctctctga gtattccaag ata?@?a@‘@éaﬁﬁéaiétf@@?w-@é‘é%gcggat gctggegege acgtaategt atagttcgtg
cgagggagcy aggag@icggesde-sagayrigyiryctaagogeeogaigetely ctcggaagac tatctgecty
aagalggealos00 gloagiaga ARl ARl AARCARAGN ACREKIGRB.AAIASROLR CiaeapeaiRROP0haae S
seglisting2090342PC title amend_ST25.txt ccgcgtcacg cacgaaggag gcgtaggagt cgcgcagctt gttgaccagce
tcggcggtf LAyt AlEESH @G cgcag tagtccaggg tttectigat gatgtcatac ttatcctgtc 7080 cctttttttt
ccacagctcg cggttgagga caaactcttc gcggtctttc cagtactctt7140 ggatcggaaa cccgtcggec tccgaacggt
aagagcctag catgtagaac tggttgacgg7200 cctggtaggc gcagcatccc ttttctacgg gtagcgcgta tgcctgecgeg
gccttccgga7260



gcgaggotgtg ggtgagcgca aaggtgtccc tgaccatgac tttgaggtac tggtatttga7320 agtcagtgtc gtcgcatccg
ccctgetcece agagcaaaaa gtcegtgegce tttttggaac7380 geggatttgg cagggcgaag gtgacatcgt tgaagagtat
ctttcccgeg cgaggcataa7440 agttgegtgt gatgcggaag ggtcccggcea cctcggaacg gttgttaatt acctgggegg 7500
cgagcacgat ctcgtcaaag ccgtigaigh latoaresas Anigtaaags tekangaggey 36Q gcgggatgcec ctigatggaa
ggcaattttt taagttcctc gtaggtgagc tcitgadgigg 762 dgetgagecece gtgctctgaa agggeccagt ctgcaagatg
agggtiggga gggg&gaﬁt&]&%g@g&tcg?cag gtcacgggcc attagcattt gcaggtggtc gcgaaaggtc
ctaaactggc7740 gacctatggc cattttttct ggggtgatgc agtagaaggt aagcgggtct tgttcccagc7800 ggtcccatce
aaggttégdty glrgdictd yogeygragt tactasayctchleethgerssnicyaasttat Yk dgeatf aagggcacga
gctgciicgs. aaaggeneas-atccaagtat7920 aggtctctac atcgtaggtg acaaagagac gctcggtgeg aggatgcgag
ccgatcggga7980 agaactggat ctcccgecac caattggagg agtggctatt gatgtggtga aagtagaagt8040 ccctgcgacg
ggcc Cac t%%tgctggc ttttgtaaaa acgtgcgcag tactggcagc8100 ggtgcacggg ctgtacatcc tgcacgaggt
tgacctgaog agcgegeasaaggaagcaga8l60 gtgggaattt gagccccteg cctggegggt ttggetggtg gtettetact
tcggcetgcett8220 gtecttgacc gtctggetge tcgaggggag ttacggtgga tcggaccacc acgecgegeg8280 ageccaaagt
ccagaj%%c%i gc}chcggcg gtcggagctt gatgacaaca tcgcgcagat8340 gggagctgtc catggtctgg agctceccgeg
gcgtcapite aggsgggagc tcctgcaggt8400 ttacctcgea tagacgggtc agggcgeggg ctagatccag gtgataccta
atttccagttje460' tb"g‘tﬁt}gt ggcggcgtcg atggcttgca agaggccgca tcccecgegge gecgactacgg8520
taccgegegg cgggeggtgg gececgeggggg tgtecttgga tgatgeatct aaaageggtg8580 acgecgggega gecceecggag
gtaggedtoy critggaectegtidggagag ggggcagggg8640 cacgicggeg cegegegegg geaggagety
gtgctgcged cgtaggttge tggcgaacge8700 gacgacgegg cggttgatct cctgaatctg gegectetge gtgaagacga
cgggeaaggiitiad gageltgagectgaaagaga gttcgacaga atcaatttcg gtgtcgttga cggecggectg8820 gcgcaaaatc
- tcctgeacgt ctectgagtt gtcttgatag gcgatctcgg ccatgaactg8880 ctcgatctct tcctcctgga gatctcecgeg
tccggetegs tceacggtgg cggegaggtc8940 gttggaaatg cgggcecatga getgcgagaa ggcgttgagg ccteectegt
tccagalytg900 Page 6 seglisting2090342Pc title amend_5T25.txt gctgtagacc acgccccctt cggcatcgeg
ggcgc@}%@ aﬁﬁﬁgggqu%%glggg@g%% ctccacgtgc cgggcgaaga cggcgtagtt tcgcaggcgce tgaaagaggt
agttgagggt9120

<220> _
<223> oligonucleotide

<400> 2
tccteccggtg ataatgacaa ga ' 22

<210> 3

<211> 19

<212> DNA

<213> Artificial seqguence

<220> )
<223> oligonucleotide

<400> 3 .
tgatcgatec acccagtga 19

<210> 4

<211> 16

<212> DNA

<213> Artificial seguence

<220>
<223> oligonucleotide

<400> 4
tacctgecac gaggcet 16

<210> 5

<211> 21

<212> DNA

<213> Artificial sequence

<220>
<223> oligonucleotide

Page 1



ggtggceggtg tgttctgcca cgaagaagta cataacccag cgtcgcaacg tggattcgtt9180 gatatccecce aaggcctcaa
ggcgctccat ggcctcgtag aagtccacgg cgaagttgaa9240 aaactgggag ttgcgcgcecg acacggttaa ctectectce
agaagacgga tgagctcggc9300 gacagtgtcg cgcacctcgce gctcaaaggc tacaggggcc tcttcttctt cttcaatctc9360
ctcttccata agggcctccc cttcttcttsceggg)gqgggogggglgggg@gtgggg%%@gg%_szgcggcgacga cggcgcaccg
ggaggeggic gscaaagcgc tcgatcatct ccccgeggeg9480 acggcegcatg gtctcggtga cggegeggcec gttetcgegg
gggcgeagR FaagateEeIBAl gtccgtcatg teceggttat gggttggegy ggggcetgeca tgeggecaggg? L
atacggcgct9600 aacgatgcat ctcaacaatt gttgtgtagg tactccgccg ccgagggacc tgagcgagtc9660 cgcatcgacc
ggatcg agctctcgag aaaggcgtct aaccagtcac agtcgcaagg9720 taggctgagc accgtggcgg gcggcagegg
gcgg gg%gtttc tggcggaggt9780 gctgctgatg atgtaattaa agtaggcggt cttgagacgg cggatggtcg
acagaadgacondy; eatgtertigggéecggcct gctgaatgeg caggeggtecg gecatgecce aggettegtt9900 ttgacatcgg
cgcaggtctt tgtagtagtc ttgcatgagc ctttctaccg gcacttcttc9960 ttctccttcc tettgtcctg catctcttge atctatcgcet
gcggci%@ﬁg cagadiiteg 19P20.cegtaggtgg cgccctctte cteccatgeg tgtgaccecg aageccctca
tcggctgaagl0080 cagggctagg tcggcgacaa cgecgcetcggce taatatggcec tgctgcacct gecgtgagggt10140

agact I tcg%tcccg{ E geacaaageg gtggtatgcg cccgtgttga tggtgtaagt10200 gcagttggcc ajaacggacc
agttaacggt c?ggtgac o g%cet\acg ga gctcggtgtal0260 cctgagacgce gagtaagccc tcgagtcaaa tacgtagtcg
ttgcaagtcc gcaccaggtal0320 ctggtatccc accaaaaagt gcggcggegg ctggeggtag aggggcecagce

gtaggg é§§1oé8ﬁglgggggctccg ggggcgagat cttccaacat aaggcgatga tatccgtaga tgtacctggal0440
catccaggbg atgeeggcgg cggtggtgga ggcgegcgga aagtcgegga cgeggttccal0500 gatgttgcge agcggcaaaa
agtgctedaeggteggdacdcict§geeneticaggegege10560 geaatcgttg acgetctace gtgcaaaagg agagcectgta
agcgageagt cttccgtggt10620 ctggtggata aattcgcaag ggtatcatgg cggacgaccg gggttcgagce

-cccgtaittiyl 0880/Geegtecgtsgtgatccatg cggttaccge ccgegtgtcg aacccaggtg tgcgacgtcal0740

' gacaacgggg gagtgctcct tttggcttce ttccaggcge ggecggcetgcet gegetagett10800 ttttggecac tggeccgegeg
cagcgtaage ggttaggctg gaaagcgaaa gcattaagtgl0860 gctcgcetccc tgtagccgga gggttatttt ccaagggttg

agtcge cti 1203 ggagtctcgga ccggecggac tgecggegaac gggggtttge ctceeegtca
tgcaa >1&(§ cgcaaa gicgtccgga aacagggacg ageccctttt tigctittce cagatgeatc11040 Page 7
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<220>

<221> misc_feature

<222> (33162)..(33162)

<223> nisa, ¢, g, or t

<220>

<221> misc_feature

<222> (34851)..(34851)

<223> nisa, ¢, g, or t

<400> 7

taacatcatc aattatacct tccattttgg attgaageca atatgataat gaggggatgg 60

agtrtgtgac gtggcgeggg gogtgguaac gaggegedtg acgtagtagt gtggcggaay 120

Tgtgatgttyg caagtgtggC ggaacacatg taagcgacgyg atgtggcaaa agtgacgttt 180

ttggtgrgcg ccggtgtaca caggaagtga caattttoge goggttttag goggatgttg 240

tagtaaattt gggcgtaacc gagtaagatt tggccatttt cgcgggaaaa ctgaataaga 300

ggaagtgaaa tctgaataat tttgtgttac tcatagcgcg taatattigt ctagggccge 360

gaggactttg accgtttacg tggagactcg cccaggtgit tttctcaggt gttttccgeg 420

ttccgggtca aagttggegt tttattatta tagtcagctyg acgtgtagtg tatttatacce 480

cgotgagtte ctcaagaggce cacicitgag tgccagcgag tagagtittc tcctccgage 5490

cgetocgaca ccgggactga aaatgagaca tattatctge cacggaggtg ttattaccga 600
- agaaatggcc gccagtcttt tggaccaget gatcgaagag gtactggetg ataatcticc 660

accitcctage cattttgaac cacctaccct tcacgaactg tatgatttag acgtgacgge 720

ccccgaagat cccaacgagg aggeggtttc gcagatitit cccgactety taatgttggce 780

ggtgcaggaa gggattgact tactcactit tccgecggeg cccggttcte cggagecgec 840



seglisting2090342PC title amend_sT25.txt cggtgctgcg gcagatgcgce cceccctecte agcagecggea
agagcaagag cagcggcagalll00 catgcagggc accctcecct cctectaccg cgtcaggagg ggcgacatce
gcggttgacgl1160 cggcagcaga tggtgattac gaacccccgce ggcgecgggce ccggcactac ctggacttggl1220
aggagggcga gggcctggeg cgggéaggglgi ggggg&tggpgga[gctggt%gggwqgggcggg.g%o agctgaagcg tgatacgcgt
gaggcgtacg tgccgecggca gaacctgttt cgcgaccgcgl1340 agggagagga gcccgaggag atgcgggatc gaaagttcca
cgcad@ge§EgaGCEISTget 18D affYEcfan $66608%2%y HEReGEGERJJagHREICfgageccyal
0cgcoaaceidAoQ SaMIAGICe ¢959caEcR 6R505A9680 Sageadassl 9aageea6gutacgagoggalls20
cggtgaacca ggagattaac tttcaaaaaa gctttaacaa ccacgtgcgt acgcttgtggl1580 cgcgcgagga ggtggctata
ggactghtye EetgtgGiactBtAgatRGEGEIFFagt T 1640 BatHtdddd tage hhycdtf Etatgg %gctgttcct

R e o220
cgcC Cctgc cga al aaacalCcClg cagagcata cagda gcgcaqc agcc C
PO A T LN AR et L L v o AN

acaa

Ccccatggacaraggaggteas gatcgagoag: tictacatgeti8dfogeatggcyctgaagoigetitaccttgagtipacgacctggg
cgtttatcgc aacgagcgcal2000 tccacaaggc,. cqgiaa cggc C t gacc

ot T s e cac2120
acgcyyyeye tgacclcgtaeRAYo it getgacyeyt 116 AUl gcaigoaeei Bl gacctgyYftt ggcggtggea
ceege E&QQ%@&@E%%‘E%&Q%W%@Q%@Q qc9a993¢ede Paglaceag;ccagaggacy
gcgagtacta agcggtgatg tttctgatcal2300 gatgatgcaa gacgcaacgg acccggceggt gcgggeggceg ctgcagagcec
agCcCqtEBERATIH0 HEAE /T a8 §BacHatt g JegEeagHt L AEYRIGRIAtCAGEgBUYactgcgEiD420
caatcelga grolic¢gge AdGaUCCHsaaecgaceHshelrise0eag ictagragetd4da ggtogicacg@cgcgcgcaa

. accccacgca cgagaaggtg ctggcgatcg taaacgegcet12540 ggccgaaaac agé%gccatcc ggcccg?gac(ga

| ggecqHEtY ERAG TS R cREAT IS § by E gt AA A Y& §Ea4REE YhgaccddfEiggaccgge
t99tgaaggaia6a igigreetass 3eaignaat agcaigning CAsgCancay Cﬁ@ﬂllgﬂ@é%ﬁ@ tgggcteeat12720
ggttgcacta aacgccttce tgagtacaca gecccgecaac gtgecgeg caggagga tacac tttgtgagcg
T B S e oo Sel catagn
caaggectyctagaccgtaaad 2800 toigagetay gtiteagaatacttgcagguigcotgoygy gigecggdctéo

ceacaggriat4ge Y, ceeeasoas G AItelangh oarAck FaadiegegsJattactoc lagaataged 020

gcaaagttag tctgcagaat taaggaggat tacaagtggg aatttgaaga gcttttgaaa 1860
tcctgtggig agctgtttga ttctttgaat ctgggtcacc agygcgetttt ccaagagaag 1920
gtcatcaaga ctttggattt ttccacaccyg gggegegetg cggotgotgt tgetttittyg 1980
agttttataa aggataaatg gagcgaagaa acccatctga gcggggggta cctgetggat 2040
tttetggeca tgcatctgtg gagagcggtt gtgagacaca agaatcgcect gctactgttg 2100
tottcogtor goccggeogat aataccgacg gaggagcage agcageagea ggagoaagec 2160
aggcggoggc ggcaggagea gageccatgg aacccgagag ccggoctgga coctegggaa 2220
tgaatgttgt acaggtggct gaactgtatc cagaactgag acgcattttg acaattacag 2280
aggatgggca ggggctaaag ggggtaaaga gggagcgggy ggcttgtgag gctacagagg 2340
aggctaggaa totagotttt agettaatga ccagacaccg tooctgagligt attactittc 2400
aacagatcaa ggataattgc gctaatgagce ttgatctgct ggcgcagaag tattccatag 2460
agcagetgac cacttactygg ctgcagcocag gggatgattt tgaggaggct attagggtat 2520
argcaaaggt ggcacttagg ccagattgca agtacaagat cagcaaactt gtaaatatca 2580
ggaattgtig ctacatttct gygaacgggg ccgaggrtgga gatagatacg gaggataggg 2640
tggectttag atgtagcatg ataaatatdt ggcocgggggt goettggeaty gacggggtgg 2700
ttattatgaa tgtaaggtit actggcccca attttagegy tacggttttc ctggecaata 2760
ccaacctrtat cctacaéggt gtaagcttct atrgggrttaa caatacctgt gtggaagect 2820

aagggttcgg tttactgetyg ctggaagggg gtggtgtglc 2880

ggaccgatgt

ggctgtgecet

Page 3



gcccttcacg gacagtggca gcgtgtcccg ggacacatac ctaggtcact tgctgacact13080 Page 8
seglisting2090342PC title amend_ST25.txt gtaccgcgag gccataggtc aggcgcatgt ggacgagcat actttccagg
agattacaagl13140 tgtcagccgce gcgetgggge aggaggacac gggcagcectg gaggcaaccc taaactacct13200

gctgaccaac cggcggcaga agaggqﬁqtgtgtﬁ%ggg@@zt};%agg:@ggga@gg@_gﬁ%cggz60 cattttgcgc tacgtgcagc
agagcgtgag ccttaacctg atgcgcgacg gggtaacgccl13320 cagcgtggeg ctggacatga ccgcgcgcaa catggaaccg
ggcatftatfeetcan 88693380 qrichRete HaltdGicidd $9gareacd atchEMRY §EEGccgtga4o
accccgagtad A0 tigaccanl P eraidiaa AccodRaeo-9etaceaees setogitet-agage9999g13000 attcgaggtg
cccgagggta acgatggatt cctctgggac gacatagacg acagcegtgtt13560 ttccccgcaa ccgcagaccc tgctagagtt

gcaada§tye G 958G 459 cHaas B 6 GretALE s SR FRERE Rf Ay cttgttffat ctaggegetg
cggcaecgaghlatdowiengatgrt agigreecriticeagoeit gatagggiayetaceageacgtegraccagldg4o -
ccgcccgcegc ctgetgggeg aggaggagta cctaaacaac tcgetgetge ageccgcagegl3800 cgaaa C ctgcctcegg
catttcE?g A gg{%ﬁ%&ﬁ%%ﬁc%ﬁ&%%%aﬁgﬁég agz%ig aa‘éj:z;l’i”g‘”“gg aa %é‘t%tccgmégcaggga%?c% cagggacgtg
ccaggopcya: gegegecuastagaOoegtogttaa aggcacyace Jteageyyyy tyggtyyg yaggacgaly
aCth%‘g%gé‘tli”%co tcga%%%%gaggg % tgggggt%g@ggg&q th&@?&&&Qgtt %%%%é§9000%%%%4°40

gctgggdaga tél?(fitttta a aada atgatgcaa aataaaaaac tcaccaaggcl14100 catggcaccg agcgttggtt

ttcttgtattadeeeagta tgsgeeych ¢ beresitgtat PrU80FagH acrtedsEefc éerCcEfsyagt gtggfyageg
0, Sia0aUGie-Celtgealag dECEGHIgRE LRI RN, IaeRICeaCs 420

cggc

gtacc%%g%%%%%%%%g

-gcgacctgaa aaccatcctg14520 cataccaaca tgccaaat

B R T b RS D N e

cctaccgggg ggagaaacag catccgttac tctgagttgg cacccctatt cgacaccacc14340

CcOtgttEEELRted SCad Teg@ R BElG g SaPEEBRGRACEY SRty e T4anP e cagcaitiltctgaccac
ggtcatigga-2g9694t9aet RGAGCLEYAY HIATECIOGLARE0 Jeacadasst tanlgligaggaccagiag cactggggcy

t gaacgagttc atgtttacca ataagtttaa

GGfhGe 1§a3%ace%GlyggtgidPas a0

ticacgeige ’RHAAIEEHE: ClaigCany eccatyacsactagacsttah gaanaacy g4 7o6hategtggags@actacttgaa

agtggct)cg a cagaac ttctggcac%% & acatg %439((:) tatacagttg% acacccgcaa cttcag%%gggtttgacc
ccgtca g%t fcat?gf}:éct 8%ctggg a?ggfgcaa gaqagcc% ceat 8caga%a%caalqit fgé'tgcc aggatgcggg14880
ctaccttgac ctacgagacc gtgtctggaa cgecgrtgga gactgcageo tocgoecgocg 3780
cttcagccge tgcagecacc goocgeggga ttgtgactga ctttgoetttc ctgagcccgce 3840
ttgcaagcag tgcagcttcce cgttcatceg cccgegatga caagttgacyg getcttttgg 3900
cacaattgga ttctttgacc cgggaactta atgtcgtttc tcagcagetg ttggatctge 3960
gccageaggt ttetgecctg aaggcticct ccccteccaa tgcggtttaa aacataaata 4020
aaaaaccaga ctctgtttgg attiggatca agcaagtgtc ttgctgtett tatttagggg 4080
TLLLgCgege goggtaggec cgggaccage ggtcteggte gttgagggtc ctgtgtrattt 4140
tttccaggac gtggtaaagg tgactctgga tgttcagata catgggcaté agecegtote 4200
tggggtygag gtagcaccac tgcagagett catgetgcogg ggtggtgttyg tagatgatcc 4260
agtcgtagca ggagogetgg gegtggtgec taaaaatgic tttcagtagce aagctgattg. 4320
ccaggggcag goccttggtg taagtgttta caaagoggtt aagcetgggat gggtgeatac 4380
gtggyggatat gagatgcatc ttggactgta trtittaggtt ggctatgtic ccagccatat 4440
ccctecgggg attcatgttg tgcagaacca ccagcacagt gtatcceggtyg cacttgggaa 4500
atttgtcatg tagcttagaa ggaaatgcgt ggaagaactt ggagacgecc ttgtgacctc 4560
caagattttc catgcattcyg tccataatga tggcaatggg cccacgggcdg dcggoctggg 4620
cgaagatatt tctgggatca ctaacgtcat agttgtgttc caggatgaga tcgtcatagg 4680
ccatttitac aaagcgeggg cggagggtge cagactgegg tataatggtt ccatccggec 4740
caggggegia gttaccctca cagatttgea ttitcccacge tttgagttca gatgggggga 4800
tcatgtctac ctgcggggcg atgaagaaaa cggtttccgg ggtaggggag atcagetggy 4860
aagaaagcag gttcctgag; agctgcgact taccgcagee ggtgggeccg taaatcacac 4920
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gtggacttca cccacagccg cctgagcaac ttgttgggea tccgcaageg gcaacccttc14940 caggagggct ttaggatcac
ctacgatgat ctggagggtg gtaacattcc cgcactgttg15000 gatgtggacy cctaccaggc gagcttgaaa gatgacaccg
aacagggcgg gggtggcgcal5060 ggecggeagea acagcagtgg cagcggegeg gaagagaact ccaacgcgge
agccgeggeal5120 Page 9 seglisfingZ98342b6 Litle; amenr. R 294t ajgcagecgg tggaggacat
gaacgatcat gccattcgcg gcgacacctt tgccacacgg15180 getgaggaga agcgegcetga ggecgaagea geggecgaag
CtgccHEREEACHEH HEHAR5299 EaByhtRfes AJaAgeRtd JHagasatey Gigmeadtticcctgdeila

ggacageaagdooQ aancacagit-rcaagstart aageaalonc agegsetisaacecagtacea £agctygagl5360
cttgcataca actacggcga ccctcagacc ggaatccgct catggaccct gctttgcact15420 cct%acgtaa cctgcggctc

ggagfa68tt e R Cea AHPAYE Tt R 1895t CRTGAELE T JACRET §80 ccagatt By caactitc
cogtogiaegreggegageigybadd tgeeegigeqaiccoagan gticigcaacagaccagyoogteatactcccaso

actcatccgc15600 cagtttacct ctctgaccea cgtgttcaat cqctttcccg agaaccagat tttggegegel ccgecagecc
WA 15 TS a0 915 L) L A

gtccagegag: tgagcattataigaggeeaga t 67801 cgeegracni g centtactidtacaaggectotyggcatadftetcgecgeg

cgtectalegdnidl a%fgﬁ%%%té t selaterAe.ala o sageapiacegguetooisapo ggectgeget
tcccaagca%l aa%gttt 5 ggggccaaga agcgctccga ccaacacccal gfgcgcgtgc gcgggcacta ccgecgegecc
1ggQQEHRYI BCEAMYETY LY ANGYFLBO20 1At oatagaeaetganye Cafcfcics gtggtadey

aggcqeQeRa 80 2696c9E¢RCHAYINGERG AQIIRGYCY FRCRAUGRIFLCIITAES
cggagcccggl6140 cgctatgcta aaatgaagag acggcggagg cgcgtagcac gtcgecaccg ccge

cgacccl16200
ggca&@%@*@gééééd&*@%@@@%@g%fg“gt&cE@&t&%@‘-’@@@éﬁc@&?&%%Qﬁfiﬁg&?ﬁé%%@cgggcgb%ba
tgcggg@@ﬂ@z@@@@@&&@@@@@g@@%%%%@c@wa%&@@g&@&caggega@cgagcggomcgcagcagcc
gcggccatta gtgctatgac tcagggtege aggggcaacy tgtattgggt gegegactcg gttagcggec. tgcgegtgec
' cgtgcBEaRtARA0 THARES HeheRahat tgég%%ca a%t&%%%a%tgc 6&%%‘%5%98@@@?% 00
ccageggeee £UgCeLgtasegaagstaigicoangegoagaatcanaga ayagatguodas6g caggiEaiog cgccggagat

g

Page 5

clalggeeri segaa aac%%’[ it éggagaqia “act?‘ai;gc%"c‘:]@?%o ¢aaradclag agedggleqa aaagasgaag

aaagatg%ﬁg atga‘i’tga%c %%\c%ac ag 8630 g ggagc?gc%gca gctac cggcgcccag?g cgacgggtac agtggaaagg

tcgacgogtmbE7d0 gtcctcgage ggtgticcge ggtectccte gtatagaaac tcggaccact 5820
ctgagacaaa ggctcgcgtc caggccagca cgaaggdagygce taagtgggag gggtagoggt 5880
cgttgtccac tagggggtcc actcgctoca gggtgtygaag acacatglcg ccctettogg 5840
catcaaggaa ggtgattggt ttgtaggtgt aggccacgtg accgggtgtt cctgaagggg 6000
‘ggctataaaa ggggotgggg gegegttcegt ccotcactotc ttecgeatcyg ctgtotgcga 6060
gggccageig ttggggtgag tactccctct gaaaagegyg catgacttct gegotaagat 5120
tgtcagtitc caaaaacgayg gaggatttga tattcacctg gcccgeggtg atgoctttga 6180
gggtggocgc atccatctgg tcagaaaaga caatcttttt gtitgicaagc ttggtggcaa 6240
acgacccgta gagggcegttg gacagcaact tggcgatgga gegcagggtt tggttrtigt 6300
cgcgatcgge gcgetocttg gecgecgatgt ttagctgcac gratitcgege gcaacgcacc 6360
gccattcggg aaagacggtg gtgegctcogt cgggcaccag grtgcacgogo caaccgeggt 6420
tgtgcagoyt gacaaggtca acgctggtgg ctacctcteo gegtaggoge tegtiggrtoc 6480
agcagaggeg gccgoecttg cgcgagcaga atggeggtag ggggtotage tgegtotogt 6540
€Cggugggtc tgcgtccacy gtaaagaccc cgggcagceag gcogcgegtcg aagtagtcta 6600
tcttgeatec ttgcaagtct agcgoctget gocatgcgeg ggcggcaage gogogotogt 6660
atgggttgag tgggggacce catggcatgg ggtgggtgag cgeggaggeg tacatgocge 6720
aaatgtcgta aacgtagagg ggctctctgakgfattccaag atatgtaggg tagcatcttc 6780
caccgeggat getggegege acgtaatcgt atagttcgtg cgagggagcg aggagatcgg 6840
gaccgaggit gctacgggeg ggotgctctg ctcggaagac tatctgoectg aagatggeat 6900
gtgagttgga tgatatggtt ggacgctgga agacgitgaa getggegtet gtgagaccta 6960



aaacgtgttt tgcgacccgg caccaccgta gtctttacgc ccggtgagcg ctccacccgc16800 acctacaagc gegtgtatga
tgaggtgtac ggcgacgagg acctgcttga gcaggccaacl6860 gagcgcectcg gggagtttge ctacggaaag cggcataagg
acatgctggc gttgccgcetgl6920 gacgagggca acccaacacc tagcctaaag cccgtaacac tgcagcaggt

gctgecegeg16980 citgcaccgt Geopagangsngs9sgscciaa0gaegact-£iggigactt ggcacccacc17040
gtgcagctga tggtacccaa gcgeccagcega ctggaagatg tettggaaaa aatgaccgtgl7100 gaacctgggce tggageccga

JOLCCHEREG HRICE A3 AR SR BER G FACRATEIO0 AGEATS286 ghSHAGRDTTRA2PC He
ameng- ST 354K AgRHGSRI A C@@}ggw@}dcag@da@@gaacb%&w@tg@a@@@gl@%%@caccgma 220
acagagggca tggagacaca aacgtccccg gttgectcag cggtggegga tgecgeggtg caggcggtcg ctgcggecge
gtccaé@%%%%%%g@%ﬁif%@ﬁ%%%%?:%%‘?gﬁ%?@f’?% %ftt?(‘fé’@ﬁﬁfEE@C%%%E%@tﬁéﬁcccgc%gcﬂ' gttcgagga

agtacggroaagesagegrgliddcianigegeq aataigectiaealtgtiogaatigegectanagrcygctzazoo
tcgtg %tgc1t746((): acccgagggcgccgggggt%acg%ta caa%ctgcgacgag ccgaa ccaccact aaacccggggcl?SZO
cgccg cggg g;"t%%cc%gé’c cg?gctggcc ccyatitcty fjggggagggg ggcq[c c%a%i%gﬁ%ggaggcagga ccctggtgct
gccaaragey ogciaggagmicoagcaiggt ttbaaagoegt 7644 gtattigiggticttggagattatggccctc attfigecgcec

tccgtt g t A t ggcct
00000 IG0 L GEgt oentoancs AratcBeney ey eCaort gemsohaan soataton 7620

ccectesgaatddat g ycegegostrangtrgccipigeesigaat (gt afcee 17880 Ggdtigcaggdgéagagaca
clgatigang,aea0iinea gladgaga 1c3aaatarald940. gaglelngas (FIeasaGlsARHOgtcohgiRRctalt

tgtagaatgg aagacatcaal8000 ctttgcgtct ctggccccge gacacggctc gecgeccgttc atgggaaact

ggcad§atiasonh ehgtHcaigc ddtatgatel JHGEGEER ARG tedetiaerrgEggcattaP8120
aaatttgggydeegeegtiaragennialgg Crgeaag gesl@arrer06806r 6390 cead SR gatgctgaggogataagttga

-aagagcaaaa tttccaacaa aaggtggtag atggcctggcl8240 ctctggcatt agcggggtgg tggacctgge caaccaggca
' gtgcadBatdMyattaftan 1 Es0 [%%%%tfé%%&c& 853?:?@E%g?gggbb%%%c%cg%cgggadﬁgtgg §3° '
cagtgteiced 8360 agagggyogt ghagaraagt geogngrac cgaragygaa gaaaataiggetgacgeaaat18420

g&g gctaccggag

e o e R ool e
accgongtiy tigtaaceegd88@GY gctaggtctc gogeggcagt cactagagge tcatctccge 7860
cgaacttcat gaccagcatg aagggcacga gctgettcec aaaggccccc atccaagtat 7920
aggtctetac atcgtaggtg acaaagagac getcggtgeg aggatgegag ccgatcggga 7980
agaactggat ctcccgecac caattggagg agtggcetatt gatgtggtga aagtagaagl 8040
ccctgcgacg ggcecgaacac tcgtgotgge ttttgtaaaa acgtgogeag tactggoage 8100
ggtgcacggg ttgtacatcc tgeacgaggt tgacctgacg accgegcaca aggaagcaga 8160
gtgggaattt gagcccctcg cctggcgggt ttggctggty gtottoctact toggotgott 8220
gtecttgace gtetggoetge tcgaggggadg ttacggtgga tcggaccace acgoogeaca 8280
agcécaaagt ccagatgtcc gcgcgcggog gteggagett gatgacaaca togogeagat 8340
gggagctgtc catggtctgg agetcccgeg gegtcaggtc aggcgggagc tcetgeaggt 8400
ttacctcgca tagacgggic agggcgeggg ctagatccag gtgatraccta atticcagyg 8460
gctggttggt ggcggegtcg atggottgca agaggecgea toccogogge gogactacgg 8520
taccgegeygy cgogeyggtay gocyegagye tgtecttgga tgatygcatct aaaageggty 8580
acgcgggcga gcccccggag gtaggggggg ctccggacce gecgggagag ggggcagggg 8640
cacgtcggocy €Cgegegegy gcaggagetg gtgotgecgeg cgtaggttge tggcgaacgce 8700
gacgacgcegg cggttgatet cctgaatcty gegectotge gtgaagacga cgggeccggt 8760
gagcttgage ctgaaagaga gtitcgacaga atcaatitcg gtgtcgttga cggeggecty 8820
gcgcaaaatc tcctgcacgt ctcctgagtt gtcttgatag gcgatctcgg ccatgaactg 8880
ctcgatctct toctcctgga gatetecgeg teoggeicge tccacggtygy cgygcgaggtc 8940
gttggaaatg cgggccatga gctgcgagaa ggcgttgagg cctcectegt tccagacgeg 3000
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tcctagecgce gegtecectge gecgegecgce cagceggtecg cgatcgttge ggecegtagecl18660 cagtggcaac tggcaaagca
cactgaacag catcgtgggt ctgggggtgc aatccctgaal8720 gcgcecgacga tgctictgaa tagctaacgt gtcgtatgtg
tgtcatgtat gcgtccatgt18780 cgccgccaga ggagctgcetg agccgecgceg cgeecgcttt ccaagatgge
taccccttcg18840 atgatgccge @9@9@%%&%98@&%% 1¢gg9ccang, acgesicgga gtacctgagel8900
cccgggctgg tgcagtttge ccgecgecacce gagacgtact tcagcctgaa taacaagttt18960 agaaacccca cggtggcgece
tacgCcAEHHA HiFACcEA686AEEHoREEER HeHB REPIrI020 L ReERfCE tcCEREYR EedtgaggaP eetgcgtact

Cotacaadat §eeoticRRAA80 Caacloige9tealaasseotesiagas RIOaGHacH §ghactitgaeatgcygcggc19140
gtgctggaca ggggccctac ttttaagccc tactctggca ctgcctacaa cgeectgget19200 Page 11

seglidH§268059 JFE Hithd Hrfl e A9 Ttk AlCRAG Gy CECHAUR 19885585 gatgaddély ctactgctct
tgaaajaeacd 9260 siggasgany EGREYALNR SRACIRAGICHIRYIAYIOIRYEIRYGI0A Jcageasaaal 9320
actcacgtat ttgggcaggc gccttattct ggtataaata ttacaaagga tattcaal9380 ataggtgtcg % tcaaac
rcotal it GO AR A EAnCH AR AT Bea RIS LtsaghiRi Ikaactond Dhtaatcatg
cagctggoag agtecttaaad 9500 aggastacrs coatgag@@ocatgitacgyt tecatatgcaat aacccacadsno
tgaaaatggal9hoO C a ttct t ggaaat 19620
o e o e o e s cailgtaga
tatagaaagescagacastd aratictey TeRgectacyR9TAMWata dgHRAG FtahctcacyagadctaatPdéfcaacaat

- catgeeear sangrdaall 9800 ealgeliedgeaca tiatagl slagialaAcaaegacac 9ogiagtatg19860

ggtgttctgg cgggccaagc atcgcagttg aatgcetgttg tagatttgca agacagaaac19920 acagagcttt cataccagct

tttgct@ et B EaRERY G SERdCCa LRI JUBE at§fdGaatc a3RIbR oA Bagetaat ccadaftitta gaattattga

aaatcaiggaRfo40 actgaagate aeticgaagyitastacityceaciugaagaiatontian tagraagact3gago cttaccaagy
- taaaacctaa aacaggtcag gaaaatggat ggaaaaa%a tgctaZ%gaaaZOlfso ttttca%ata aaaatgaaat aagagttgga

aataatffg EEAGGaRAT (it i at205 50938 3ARB IS GAGEC ERtaR B Beft¥ B g cg e thtAltgec
cgacaageiei{ 3280 aagtenagis ¢itaoaagospanaatitelgatapeaead Beaceifogm gtacatgaaca0340

0o oS e SEAROr AR sttt tesaco
catgteccttg ggtccggect getgaatgeyg caggeggtcyg gocatgocce aggetteogtt 9900
ttgacatcgg cgcaggtctt tgtagtagic tigcatgage ctttctaccg gcacttctic 9960
ttctecttce tcttgtcctg catctcttge atctatcgct geggoggegy cggagtttgg 10020
ccgtaggtgg cgccctotteo ctcccatgeg tgtgaccccg aageccctca tcggcotgaag 10080
cagggctagg toggogacaa cgogetcgye taatatggec tgetgcacct gegtgagggt 10140
agactggaag tcatccatgl ccacaaagcg gtggtatgcg cccgtgttga tggtgtaagt 10200
gcagttggcc ataacggacc agttaacggt ctggtgaccc ggctgegaga gotceggtgta 10260
cctgagacge gagtaagcoce tegagtcaaa tacgtagtcg ttgcaagtcc gcaccaggta 10320
ctggtatccc accaaaaagt goggeggegg ctggeggtag aggggecagoe gtagggtgge 10380
cggggetecyg gggycgagat cttccaacat aaggcgatga tatccgtaga tgtacctgga 10440
catccaggtg atgcocggoegyg cggtggtgga ggcgegegyga aagtcgegga cgoggrteca 10500
gatgttygcgc agoggeaaaa agrtgetocat ggtcgaggacg ctctgaccgg tcaggegoac 10560
gcaatcgttg acgctctacc gtgcaaaagg agagcectgta agcegggeact cttecgtggt 10620
ctggtggata aattcgcaag ggtatcatgg cggacgaccg gggttcgage cccgtatccg 10680
gccgtocgee gtgatccatyg cggttaccge ccgegtgteg aacccaggtg tgcgacgtea 10740
gacaacgggg gagigctcct tttggettco ttccaggcoge ggeggetget gegoetagett 10800
ttttggccac tggccgcgeg cagcgtaage ggttaggotg gaaagcgaaa gcattaagty 10860
gctegeteee tgtagecgga gggttatttt ccaagggttg agtcgeggga cccccggttc 10920
gagtctcgga ccggccggac tgcggcgaac gggggtttge ctececgtea tgeaagaccc 10980
cgcttgcaaa ttcctccgga aacagggacg agocccttit ttgettttcc cagatgcatc 11040
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cgctcaatgt tgctgggcaa tggtcgctat gtgcccttcc acatccaggt gcctcagaag20520 ttctttgecca ttaaaaacct
ccttctectg ccgggctcat acacctacga gtggaacttc20580 aggaaggatg ttaacatggt tctgcagagc tccctaggaa
atgacctaag ggttgacgga20640 gccagcatta agtttgatag catttgcctt tacgccacct tcttccccat ggcccacaac20700
accgccteca cgettgagge catgeliagg aaGApeaesa AI35¢4gGAliaaceRe 2460 tatctctccg ccgecaacat
gctctaccct atacccgceca acgctaccaa cgtgcccata20820 tccatcccct cccgcaactg ggcggctttc cgeggetggg
CCHCHESiY CEIh GEEER0T80 QEG 6 EAHETC cACAGHY 21YFHE RO YA Hectactd tdctctata20940
ccctaggtag aldgaacait taccicanecacacetia aoargaiig e sedtacaitie 1000 garietcty teagstggcec

tggcaatgac cgcctgctta cccccaacga gtttgaaatt21060 aagcgctcag ttgac a ttacaac gttgcccagt
gtaaca¥gaita4aghetgg2 112 ﬁ‘?:%‘fg‘j(jfaf@%1&%@%?58ngﬁa%ﬁggééﬁt&ﬁgﬁ%%g& Qggcggcttcl]alz %

tatcccagngdadgo ageteeaney ageacaigia Ctocitetit agaaastiey agocaatgagygegtcaggig2E240 Page 12
seglisting2090342PC title amend ST25.txt t%tg%%tgatg ctgggctgcg%ggagtaggag caggtgggea tcctacacca
acacdHA4831900 By Y 1R TRAdE it SO H g it gaad gacagocta Cettgctaac2 1360 tteccctate
cgcttataggngaggaangea gitgacaggadtaeccagaaagaagtictt@ ¢ 4 tycgatayda coetttggcglidfeccatte
tccagtaact ttatgtccat cgcactc2148 a C t cgc cgctaga
g T e g s g e et B o e catata
accqUITUa Lot gUHtIstasaco §Uataociiey CIRyic 2 I6 60 R JRIGYEA S gccadaal ataaagaagc

aagc%%%%%ﬁ@?@%@%&%@%&%ﬂ@@ gelgsadion acaggnalcio-agagscaligicaaagaiebtogtigtggg
ccatattftt21780 tgggcaccta tgacaagcgc tttccaggct ttgtttctcc acacaagctc gecctgcgceca21840 tagtcaatac

ggCCUHEaEIgagRACtIGEa ey Caa BATIGCRHE HEIHBAKTILIE0 Ly HATE A catgttad Lictitgage

ccittggelficlanccag sanreaqasstoyauotiirecn gtttgaglasagicpeiscagegnngtag cgeoattgct
~tcttcceecg22020 acc%ctgtat aacgctgfgaa aagtccaccc aaagcgtaca ggcccaa% tccggcc%(}%%zow
' gtggalfat HGBHCA AR FEBHGELAA AREHE ahECe 2T A0 8t eHacce cattatgaac

cttattacesh gogiacceaacatonaigcte agagtor ceRR200 Aggtacager tagcnigcgl ggoaaccadg dacagceteta
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cageticeld gagedecact22200 cqseeiact Seasaecas a919595Aga HRagagegs gaptetty fgigpetgaz2320
tataccatac cccttacgtt cccatagaca aggaggtaaa gatcgagggg titctacatgce 11940
gcatggcygct gaaggtgcett accttgagcyg acgacciggg cgtttatcge aacgagogea 12060
tCcacaagge cgtgagegty agecggegge gogagetcag cgaccgcgag ctgatgeaca 12060
gcctgcaaag ggeeotgget ggeacgggea gcggcgatag agaggcecgag toctactttg 12120
acgegoucyc tgacctgege tgggecocaa goegacgege cctggaggea gorggggecg 12180
gacctggget ggcggtggea cccgcgcegeg ctggcaacgt cggeggogtg gaggaatatg 12240
acgaggacga tgagtacgag ccagaggacg gcgagtacta agcggtgatg tttctgatca 12300
gatgatgcaa gacgcaacgg acccggoggt gogggeggeg ctgcagagece agecgtocgg 12360
ccitaactcc acggacgact ggcgccaggt catggaccge atcatgtcge tgactgcgeg 12420
caatcétgac gcgtteegge -agcagecgea ggecaaccyy ctciccgeaa ttetggaage 12480
ggtggteccey gcgcgcgcaa.accccacgca cgagaaggtg ctggcgatcg taaacgoger 12540
ggrcgaaaac agggecatoc ggoeccgacga ggecggectg gtetacgacg cgotgertca 12600
gcgcgtgget cgttacaaca gcggcaacgt gcagaccaac ctggaccgge tggitggggga 12660
tgtgcgegag geegtggege agegtgageg cgcgcagcag cagggeaacc tgggetccat 12720
ggttgcacta aacgccttce tgagtacaca gcccgccaac gtgoegeggg gacaggagga 12780
ctacaccaac tttgtgagcg cactgegget aatggtgact gagacaccgo aaagtgaggt 12840
gtaccagtct gggecagact attttttcca gaccagtaga caaggcctgce agaccgtaaa 12900
cctgagecag getttcaaaa acttgcaggy gotgtggggy gtgcgggctc ccacaggega 12960
cecgegegace gtgtctaget tgctgacgee caactcgege ctgttgetge tgctaatage 13020
gcecttcacg gacagiggca gcegtgtceocog ggacacatac ctaggtcact tgetgacact 13080



aaaacatgta aaaataatgt actagagaca ctttcaataa aggcaaatgc ttttatttgt22380 acactctcgg gtgattattt
acccccaccc ttgeegtctg cgecgtttaa aaatcaaagg22440 ggttctgecg cgcatcgceta tgcgecactg gcagggacac
gttgcgatac tggtgtttag22500 tgctccactt aaactcaggc acaaccatcc gcggcagctc ggtgaagttt tcactccaca22560

ggctgegeac catcaccaac gegitiaged Jgicaeegs seatalcty aagirgGag? 2620 tggggcectcec gecetgegeg
cgcgagttgc gatacacagg gttgcagcac tggaacacta22680 tcagcgccgg gtggtgcacg ctggccagffocgctcttgtc

ggagSAEHGIEEEGCHECHRPIA0 JPRSIEREE gHBRICRGGcFaitdEarp il E9etit  tdgctgect

cccaagaagge280Q asacgigsecagastiaad thgcralras acsatadion cateasaags tgaccgigeea2860
cggtctgggc gttaggatac agcgcctgca taaaagcctt gatctgctta aaagccacct22920 %a?cctttgc %tccttcagag :

aagadtAR-EaRaaRHAP YR APALE 1ty §Edge 2688 g AEAYHRYE gtdd Sagcacdtty cgteggtatt

ggagalgtge apapcaiinAd49 ggececatoggiteticasgaigttagreidgaiggasigaiceticage g8gegctgec23100

cgtttteget cgtcacatce atttcaatea cgtactectt atttatcata at cttcc?gtt23160 gé%%gcactt aagclggert tcgatcteag
t

cgcagctfyty 88@%081&%%%C555%a§(: %ﬁoﬁ%%&%@‘f aﬁ%cé g‘%g%tatcacc c?& %%%acgactg caggtacgcc

tgcaggaatc23280 Paged3:sedlisting209032RCtitecaneryt cSTRE axicgcoegatcat cgtedhaag

aletatge lgatRpadlcRoclachae cogendigcle Bada celoqlleag.ARq0alia ealggguCeg ggpgagCilo
400'tg gcc

cacttggtca ggcagtagtt aagtt tagatcg ttatccacgt ggtacttgtc catcagcgcg cgcgcagcect23460
ccatgedait stestacgeergasatyAcgajeasaticad CutiRcatn a2 tytast 2882095 atktccgd reigggc

tcttcct&tcegéa&%gfcegggagwa@&%%@%te%%%%Qa@%gtg%c%fé%%cgﬁg‘é@%ﬁt&tgc ggHaggtce
tttgccatgc ttgattagca23640 ccggtgggtt gctgaaaccc accatttgta gcgcecacatc ttetetttct tcctc%ct t23700

ccacgateie R HaE HoCg§gcger At Gy HHEAER G CHPHBRA D TAS SRR coc A3§fccaaa
[CCOCGHCEY AGFE Il BE:eCHa008Ete GlaIECeLa2afr0 YtatcrucgeHictigigat gagicticLi rgicctcgga

‘ctcgatacgc cgcctcatcc23880 gctttittgg gggcgecc aggcggcg gcgac a cggggacgac
acgtcceaF3546 t@b?@rgqﬁé%@(ﬁ%ﬁ%%%%%%cg%’é%%%i%gc(gEégggb%gcg%gta%%gggaggcg[gctcg%%&o cttcccgact
ggccatijaadteiestatar ggecaganpaa galcatggac ticagicoag a24060cagaagpacag wotaacchelectctgagt
i 260 A IR 150, Pe5 5 B SRR GLoR00gEE SEoo0igg,g0a00aggaa

ccgrcgtcaa aggcacgace gtcagegggy tetggtgtgg gaggacgatg actcggceaga 13980
cgacagcage gtectggatt tgggagggag tggcaacccy tttgcgcacc ttcgococag 14040
gctggggaga atgttttaaa aaaaaaadag catgatgcaa aataaaaaac tcaccaaggc 14100
catggcaccyg agcgttggtt ttetigtatt ccccttagta tgoggegoge ggogatgtat 14160
gaggaaggtc ctccteccte ctacgagagt gtggtgageg <ggcgccagt ggeggegacg 14220
ctgggttcte ccttcgatge tcccctggac ccgeegtttg tgcctecgeg gtacctgegg 14280
cctaccggog ggagaaacag catcegttac tctgagtigg cacccctatt cgacaccacc 14340
cgtgtgtacc tggtggacaa caagtcaacyg gatgtggcat ccctgaacta ccadaacgac 14400
cacagcaact ttctgaccac ggtcattcaa aacaatgact acagcccggg ggaggcaagce 14460
acacagacca tcaatcttga cgaccggtcg cactggggeg gcgaccigaa aaccatcecig 14520
cataccaaca tgccaaatgt gaacgagttc atgtttacca ataagtttaa ggcgogggtg 14580
atggtgtcge gettgectac taaggacaat caggtggage tgaaatacga gtgggtggag 14640
ttcacgetge ccgagggeaa ctactccgag accatgacca tagaccttat gaacaacgceg 14700
atcgtggage actacttgaa agtgggcaga cagaacgggg ttctggaaag cgacatcggg 14760
gtraaagtitg acacccgcaa cttcagactyg gggttitgacc ccgtcactgg tcttgtcatyg 14820
cctggggtat atacaaacga agccttccat ccagacatca ttttgctgco aggatgcggg 14880
gtggacttca cccacagecg cctgagcaac ttgitgggca tocgcaageg geaacccttc 14940
€aggagggct ttaggatcac ctacgatgat ctggagggtg gtaacattcc cgcactgttyg 15000
gatgtggacg cctaccagge gagcttgaaa gatgacaccy aacagggcgg gggrggegea 15060
ggcggcagea acageagtgy gaagagaact ccaacgcggc agecgcggea 15120

cagcyggcgeg
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agcaggaccc aggttttgta agcgaagacg acgaggaccg ctcagtacca acagaggata24240 aaaagcaaga
ccaggacaac gcagaggcaa acgaggaaca agtcgggcgg ggggacgaaa24300 ggcatggcga ctacctagat
gtgggagacg acgtgctgtt gaagcatctg cagcgccagt24360 gcgcecattat ctgcgacgceg ttgcaagage gcagcgatgt
geeectegee atageggatg2442Q (eageetian 6tRegaaegeGasCIis] £a60gCysgt accccccaaa
cgccaagaaa24480 acggcacatg cgagcccaac ccgcgcectca acttctacce cgtatttgec gtgccagagg24540

tgCttEHE B fEL AR a4 3G BatfatdaCALCL TR (IRYIGECRR 4600 3t dthgcc gacaag
cagclgacrldgrgocrega a¢aisata ssigatalearteeltricagtiear agaagigena epnalctiig agygtettgy

acgcgacgag aagcgcgegg24720 caaacgctct gcaacaggaa aacagcgaaa atgaaagtca ct tg
ttggtdgddeoa 780 t&54966t54 &ftf@@@@?{j@ @t%%% g’% tanaa ﬁcggacéﬂ%agga Ct%ggccca%tté?tég%4840

cctacesgegcagiteanciaceeeacaaggdsaigagaacagteatyagicggyetyatoy4 900 tecgccgtidagcagecccty

gagagggatg caaatttgca agaacaaaca gagga ¢24960 tacccagcagt cgag caggtagedc getggcttca
aacggggaggtg&%cacg%@@fo %665%%%515% %%g%c%acgggfa %%g?é%é%% (%3%%: cgt taccgiggag

cttgagtgeas089 tguagoggitciturigagateygfagaigt @icgoanget cijaggaaatacigeactded 88140

ttt
Ezcgggggtgg&%a%&%&&C&&g%%ggcgg

cgtttat e RectEagCiZS 328°Pag eC TAC SGIRtingEo003UP ECHifls Hireh S5 b acacdt
09Ccotigas pAGATIOCH §IAEGRYIPG,RRELICAAGE203RQ AGGIELeaan RCIYCRRAE aaaggaraggacctaty

gacggccttc aacgagcgct25440 ccgiggecge geacctggeg gacatcattt tccccgaacg cctgettaaa

accct§EaaeIHE00 HGGGieRe 4G5CRESRE agica58EE TR AGAE

20atCle CAACAII9a4, CIRIAgAR GG iReRg degicteciaLgitggaatt

a‘accgccttgg gcaaaacgtg cttcattcca25260 cgctcaaggg cgaggcgcgce cgcgactacg tccgegactg

gacggccatg

A& Wtcctat?s560

agcgciegaeh aadeligsesascagCaaigiganriics taggoaaittgigecseatta? G920ggtancgcga sgocciccyg
gaag aggjgagegy

- ccgcetttggg gecactgcta cettctgea

tgacg Gt EiSGagHcd5 748 acthtcs

thatccld

e

ctagccaact25680 accttgccta ccactctgac atgat
g qecied

C gc

attcg cagctgctta25800

acgaaagios asttateged accitigagae tgecagygtet citgectgac gagaagecg25860ctggcetccdgdHitgaaactc
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At CC g8 (9 80900(e JeHacs i cueRaal'gaaed laacianaRa clpecacarceargadaip gggictacga

agaccaatc égﬁcccgccaa O%f’tg%gga%%:t dccgcctgce gtcattaccc agggccacat tcttggecaa

ttgcaaperaz6040 gcgggcacta ccgegegcco tggggegege acaaacgegy ccgcactggy 16020
cgcaccaccy tcgatgacge catcgacgeg gtggtggagg aggcgcgeaa ctacacgoce 16080
acgccgecac cagtgtccac agtggacgeg gecattcaga ccgtggtgeg cggageecgg 16140
cgctatgeta aaatgaagag acggcggagg cgegtagcac gtcgecaccg ccgecgacce 16200
ggcactgccy CCCaacgege ggoegygcgygec ctgottaace gcgcacgtcg caccggeega 16260
cgggcggeca tgegggecge tcgaaggetg gocgegggta ttgtcactgt gecceccagy 16320
tccaggogac gageggeoege cgeagcagece goggcecatta gtgetatgac tcagggtcego 16380
aggggcaacy tgtattgggt gegogactcg gttageggee tgegegtgco cgtgegeacc 16440
cgcececcye gcaactagat tgcaagaaaa aactacttag actcgtactg ttgtatgtat 16500
ccageggegyg cggcogogeaa cgaagotatg tccaagcgca aaatcaaaga agagatgctc 16560
caggtcatcg cgccggagat ctatggoocc ccgaagaagg aagagcagga ttacaagccc 16620
cgaaagctaa agcgggtcaa aaagaaaaag aaagatgatg atgatgaact tgacgacgag 16680
gtggaactgc tgcacgctac cgcgcccagg cgacgggtac agtggaaagg tcgacgegta 16740
aaacgtgitt tgcgacccgg caccaccgta gtotttacge ccggtgageyg ctecaccegce 16800
acctacaagc gcgtgtatga tgaggtgtac ggcgacgagy acctgettga gcaggcecaac 16860
gagcgectcyg gggagtttge ctacggaaag cggcataagg acatgctgge gttgecgety 16920
gacgagggca acccaacacc tagcctaaag cccgtaacac tgcagcaggt gctgeccgcg 16980
cttgcaccgt cggaagaaaa gogoggecta aagcgegagt ctggtgactt ggcacccacc 17040
gtgcagctga tggtacccaa gcgecagcega ctggaagatg tcttggaaaa aatgaccgtg 17100
gaacctgggc tggagcccga ggtccgcgtg cggccaatca agcaggtggc gecgggactg 17160



tcaacaaagc ccgccaagag tttctgctac gaaagggacg gggggtttac ttggaccccc26100 agtccggcega ggagctcaac
ccaatccccce cgecgcecgcea gecctatcag cagcagecge26160 gggeccttge ttcccaggat ggcacccaaa aagaagctge
agctgccgcec gecacccacg26220 gacgaggagg aatactggga cagtcaggca gaggaggttt tggacgagga

ggaggaggac26280 atgatggaag AGiegaRga8 ¢RIasacead gaageiices agategaaga ggtgicagac26340
gaaacaccgt caccctcggt cgeattceec tcgecggege ccca%aaatc ggcaacc%gt26400 tccagcatgg ctacaacctc

CgCtcBBET YRR GEAGE LA cLeHALFECH R TFEAE0 R ARG g JALEREH fygaattany gecggtaagt
coaagRagagReOaggHagenal 96eseadags FERRRTAFS0GAIIONIAC caOIaatags 0Cyggaaraa
gaacgccata ttgcttgct tgcaagactg t caac atctccttcq cccgecgctt tettetctac catcacggcg
tggccﬁ‘%%%‘@@éfa@ac?gﬁ:g@&;gccagt'fagit53%6935&?%%%%%%@&5@%6%%%?8cgﬁ%%tagaégagcégf%%é%cggcagc
aacageaggggiccacagagecaggagaggeg? 6 6fuaccgasdagesaagagitigagaaagupuaa gaddieeaca
gcggeqgeag ca 28820 aggagegetg tgéggggccg%%%g%gggct %;@gg@@gg cgcgagaita

ca
gaaacagga 68 Oat%t%%c act ctgtatgcta tatttcaata gagcaggggc caagaa agctgaaaat26940
aaaaaacaggrEtctgrganeoettncerg Tauigcesg tatcaeaanigegatgmtea2yonu gettcgddde Acyctggaag
acgcogagye tetelicagh aaalactyed caggactela, 60 lanpagaciag; Hicaggece Jigicaaat itangrgcga

aaactacgtc atctccagcg27120 gccacacceg gegecageac ctgtcgtcag cgccattatg agcaaggaaa

ttcccatAFEEAI80 QTGS aditaeesd8chcaaity§eGctREaet tfaddRrarPaagactactc? 240

aacccgaata gaglaealda gear0adR66 Latatgategieasagicasacgeaatgg gy £gcccacaga aaccgaatic
tcttggaaca ggcggctatt accaccacac ctcgtaataa27360 Page 15 secilistingZO90342PC title

amenbt SRS RRE CBAAHERE SOt FIRY @GR EE YHtGtaC 56 F&a5g 98&Faccat 2720 tgtggtactt
Cccag@gg&@@g:@g:@w@:@gagag@cgggt%@Qj%gctcggag;ggcgcgga:t@ié@tgggggmggﬁgttcgtﬁ:a&mgggtgcggtc
--gcecegggceag ggtataactc acctgacaat27540 cagagggcga ggtattcage tcaacgac tcgg tcctegcettg

‘ gtctcc%?&&%%&fgb%ccgaﬁgég tft%%(@%%%%cacagtcgg%%%% gé%fcct%ggq‘}f‘c%aggq&g:%gg@@ggcagé%%m cctaactctg
cagaapicgt gciotyagee grogotetguaggeatiggacaetotggaat it 60 daty dygag dtigigecat tyytbtactt

taacccctte t cte GC acta27 cggat a gga ggatg
ot TR e e L ooy 7500
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ctttgegtct ctggoocoge gacacggete gogecegttc atgggaaact ggcaagatat 18060
cggcaccage aatatgagcg gtggegectt cagctgggge tcgetgtgga gcggceattaa 18120
aaatitcggt tccaccgtta agaactatgg cagcaaggce tggaacagca gcacaggeca 18180
gatgctgagg gataagttga aagagcaaaa tttccaacaa aaggtggtag atggeoctggce 18240
ctctgocatt agcggggtygg tggacctgygc caaccaggcea gtgcaaaata agattaacag 18300
taagcttgat cCccCgeectc ccogtagagga goctccaccg gocgtggaga cagtygtctcc 18360
‘agaggggcgt ggcgaaaage gttcgcgccc cgacagggaa gaaactctgg tgacgcaaat 18420
agacgagcect cectcgtacg aggaggeact aaagcaagge ctgceccacca cccgtcecat 18480
cgcgeccatg gectaccggag tgetgggoca geacacacco gtaacgcetgg acctgoctec 18540
ccecgecgac acceagceaga aaccrgtgct gocaggeocg accgeegttg ttgtaacceg 18600
tcetageege gegtccctge geogogeoge cageggtocg cgatcgttge ggeecgtage 18660
cagtggcaac tggcaaagca cactgaacag catcgtgggt ctgggggtge aatccctgaa 18720
gcgeccgacga tgettctgaa tagctaacgt gtcgtatgtg tgtcatgtat gegtecatgr 18780
cgcecgecaga ggagetgcetg agccgoogog cgeccgettt ccaagatgge tacccocttcg 18840
atgatgccge agtggtctta catgcacatc tcgggocagg acgoctogga gracctgage 18900
cccgggetgg tgcagtttge ccgcgocacce gagacgtact tcagectgaa taacaagrtt 18960
agaaacccca cggtggcegec tacgcacgac gtgaccacag accggtccca gegtttgacg 19020
ctgcggttca tccctgtgga ccgtgaggat actgegtact cgtacaaggc gcggttcacc 19080
ctagctgtgg gtgataaccg tgtgctggac atggcttcca cgtactttga catccgegoc 19140
gtgctggaca ggggecctac ttttaagecc tactctggea ctgectacaa cgocctgget 19200



caagtgcttt gcccgcgact ccggtgagtt ttgctacttt gaattgcccg aggatcatat27960 cgagggcccg gcgcacggceg
tccggcttac cgecccaggga gagcttgecc gtagectgat28020 tcgggagttt acccagegcec ccctgctagt tgagcgggac
aggggaccct gtgttctcac28080 tgtgatttgc aactgtccta accctggatt acatcaagat ctttgttgcc atctctgtgc28140

tgagtataat aaatacagaa attaaaaipt; 3¢i9@a95t: hicacaalCEiginaacg2820G ccaccgtctt cacccgecca
agcaaaccaa ggcgaacctt acctggtact tttaacatct28260 ctccctctgt gatttacaac a%tgtcaacc cagacggagt

gagttataacgahaacttirsssh dgageiday HALHAHT gt Rds teh¥ttttef tiecty
gaacgtacgad8asigieaniesa gagegiaciycleilgygsaccigiggeeiy orgeniatelgeasccycta2sa40
gctcgeccag ceccageacg cagecctggg ageatgtgaa tgecatccag gaggeccgace28500 gtete cctgagtaga
gaca@t@%ﬁgc@tbaatga% 38§50%1%1%’g%§g§¥c 55%%%}%a%%%%a%%%%baagg{%%%%%g&ccga%écgtgggcctacagac
ccycciggeyr stytacaare28620 agguctigey gggoaystie accaagetosr aggryoorotigaccatfaty
gccagccact28680 acaagcagca cct t tcac 740
e A o500 Caatacag0n caatig
actctaitelg Ygartgole ey stats bettHadRo860 Gy §etEERGYRAg g AtefFacttt §8etlgcacc
tgtecegrag ALaNcea28920.aCRaRtac a9 CIRooAAG 66 1A3G39RN-BI0 ARG £AACCAA6ESo

ggccgccgetZ3980 accggactta catctaccac aaatacaccce caagtttctg cctttgtcaa taactgggat29040 aacttgggca

tgtgg et EfdCatageg SRt REGBERAY TaAtgRfGPO T 0BCLIRENGG JCRBRHEILE caadc§Bice
CYaCGAGRGR ietalagiga CaleaitalePbl ctacasgeaacacaatgaigy aaliceatagadiggacygagrignaacacat
gttcttttct29220 cttacagtat gattaaatga gacatgattc ctcgagtttt tatattactg acccttgttg29280 ¢ tgtttg
tgcgtdtet?4eang g ictcaieatdyiagt® %‘éﬁﬁﬁgﬁgﬁ?&@ %%(gac%tfé‘g@ %%Eg?é:tttg c%t?zgccoggat ttgtcaccct
cacgatgats tgeagcetead 840 Page 46 grglistiag 0903426 tit)ecampet a3 T2 txt tcHEBGlggt catcgecttt
--atccagtgca ttgactgggt ctgtgtgegc tttgcatatc29460, tcagacacca tccccagtac a ca agctga
ottotbid B A TUT0 1o AA5H TG aat Gl (D ARE cLaIeta Bt HegttecLadBs80

gacctecaggycctcaaagac @iptatcatg caggdtcastegiadatgga Hetiuzay 296 40ttgctacaail§addaaageg

%Cgtgtcaﬁgfca%%%%‘gg:ﬁtg%E‘%‘@%@C&ECJ%%%‘@%%QB&%@&C%@QE&%%t%;EQQE&E&%QC tatgigigge tacctigaca

actgaagatg aacttccaaa ttactgcttt ccactgggag gtgtgattaa tacagagact 20100
cttaccaagg taaaacctaa aacaggtcag gaaaatggat gggaaaaaga tgctacagaa 20160
ttttcagata aaaatgaaat aagagttgga aataatttig ccatggaaat caatctaaat 20220
gccaacctgt ggagaaattt cctgtactcc aacatagcge tgtatttgcc cgacaagceia 20280
aagtacagtc cttccaacgt aaaaatttct gataacccaa acacctacga ctacatgaac 20340
aagcgagtggrtggctcccgg gttagtggac tgctacatta accttggage acgeigytcc 20400
cttgactata tggacaacgt caacccattt aaccaccacc gcaatgctgg cctgogctac 20460
cgctcaatgt tgctgggcaa tggtcgetat gtgoccttce acatccaggt gectcagaagd 20520
ttctttgeca ttaaaaacct ccttcetectg ccgggctcat acacctacga gtggaacttc 20580
aggaaggatg ttaacatggt tctgcagagce tccctaggaa atgacctaag ggttgacgga 20640
gccagcatta agtttgatag catttgcctt tacgccacct tettccccat ggeccacaac 20700
accgcctcca cgettgagac catgcttaga aacgacacca acgaccagtc ctttaacgac 20760
tatctctccg’ccgccaacat gctctacccet atacccgeca acgotaccaa cgtgoccata 20820
tccatcccct cccgeaactg ggcggetttc cgeggetggg ccttcacgoey ccttaagact 20880
aaggaaaccc catcactggg ctcgggetac gacccttatt acacctacte tggctctata 20940
ccctacctag atggaacctt ttacctcaac cacaccttta agaaggigge cattaccttt 21000
gactcttctg tcagetggee tggcaatgac cgcctgctta cccccaacga gtttgaaatt 21060
aagcgctcag ttgacgggga gggttacaac gttgoccagt gtaacatgac caaagactgg 21120
ttcctggtac aaatgetage taactacaac attggctacc agggettcta tatcccagag 21180
agctacaagg accgcatgta ctecttcttt agaaacttcc agcccatgag cogtcaggtg 21240
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acgaatagat gccatgaacc acccaacttt ccccgcgcecc gctatgcttc cactgcaaca29820 agttgttgcc ggcggctttg
tcccagccaa tcagcctcge cccacttctc ccacccccac29880 tgaaatcagc tactttaatc taacaggagg agatgactga
caccctagat ctagaaatgg29940 acggaattat tacagagcag cgcctgctag aaagacgcag ggcagcggcc

gagcaacagc30000 gcatgaatca ggpacicgagonaeatagitaactigeassasgiorcasaagy ggtatctttt30060
gtctggtaaa gcaggccaaa gtcacctacg acagtaatac caccggacac cgccttagct30120 acaagttgcc aaccaagcgt

cagad 8o R At 8L Y iAGaddag AECaRaCRIBHIIE6 Tab it AR Byl At cgadygiycattcactc

acctigican; 9eecstgagg30240 alstelgcas eciailangaaraigiacg gictcaaaggdeitaitcce mtaastaat30300
aaaaaaaaat aataaagcat cacttactta aaatcagtta caaatttc% ?gccz(é%gttt%3g§gott§ a 1c::agcaztﬁg(?cttgcc
ctectdtdsy o taH GEARIE T AR YGRS ahthieted Seahttidaadggaatgtca ditfcctect gttectgtee
atccgeaogetiAl0 antatettgadgtigitgea gatgaagege gradgacegt cijaagatas etttaacccd30840 gtgtatccat
atgacacgga aaccqgtcct ccaactgtgc ctittcttac tcctecetit306 C caa tcce
P L e R N o
ctctctgemeBRiFA0 gaggocggea accracetd toakkiattla HedacifigaegtceatEtt Cddaaaadd80780

‘aagic &3@%&%@&%@%@%g&&&%ﬂﬁ%%%ﬁ%&gﬁ%%@@@%@éé&gmctg%@@gcacctct

aatggtcgcg ggcaacacac tcaccatgca atcacaggcec30900 ccgctaaccyg tgcacgactce caaacttagc attgccaccc

aaggaceeELEsEaRGEH30980 Jaastrnntic tagEaetdcs dicar e ceeEt4adtd¢cac
cagtageeti31P2f ataleRsio: 6CHeACREES elaadas gccacigglageiggeeat igactigaaa3i080 gageccattt

* atacacaaaa tggaaaacta ggactaaagt acggggctcc tttgcatgta31140 acagacgacc taaacacttt gaccgtagca

actggteeaGafttat i erasHtatid 15089 byt Ctaaatie 1§5aG cRhg g5ttt catanggcaa
tatgcaagitd126£-agigiagrag gaggactarg daitgatick capapcagac gaciimacidgatgttagt313a0 tatccgtity

- atgctcaaaa ccaactaaat ctaagactag gacagggeeg tetttitatas 1380 aactcagece acaacttg %g aactac

' aaca&géasgﬁﬁ%%t?g% %5856% c%%%féf@alig?%eclt}tggﬁﬁsting& §3§Pccgqﬁﬁe am nd'_S%% .IXt aacaattcca
aaaagogatggitaagcta Guracigrua egyyytigatgtitgaegctst6a0tacagteatag crattaatge @fyagatggg
clgaallig ICRsF 132 ICRgsRPAGTHRRAREAARIGRER IRaARGRAR ARLIARG R gece a0aRb figttcana
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caaggctatg

gtggactatt ctgctgcatg tttctccacy cctttgecaa ctggecccaa actcccatgg 22140
atcacaaccc caccatgaac cttattaccg gggtacccaa ctccatgctc aacagtcccc 22200
aggtacagcec caccctygegt cgcaaccagg aacagetcta cagettcectg gagegecact 22260
cgcocctactt ccgeagcecac agtgcgcaga ttaggagoge cacttctttt tgtcacttga 22320
aaaacatgta aaéataatgt actagagaca ctttcaataa aggcaaatge tittatitgr 22380
acactctecgg gtgattatit acccccacce ttgcegtctg cgocgtitaa aaatcaaagg 22440
ggttctgeeg cgcatcgcta tgcgecactg gcagggacac gttgegatac tggtgtttag 22500
tgctccactt aaactcagge acaaccatcc goggcagotc ggtgaagtit tcactccaca 22560
ggctgegcac catcaccaac gegtttagca ggtcgggege cgatatcttyg aagtcgeagt 22620
tggggéctcc gcectgegeg cgcgagttge gatacacagg gttgcagcac tggaacacta 22680
tcagegecgy gtggtacacg ctggecagea cgototigte ggagétcaga Teegegtoca 22740
ggtcctecge gttgotcagg gogaacggag tcaactitgg tagetgectt cccaaaaagdg 22800
gcgcgtgece aggetttgag ttgeactcgce accgtagtgg catcaaaagg tgaccgtgec 22860
cggtctggge gttaggatac agcgoctgea taaaagecit gatctgetta aaagecacct 22920
gagcotitge gecttcagag aagaacatgc cgeaagactt gccggaaaac tgattggcecg 22980
gacaggccge gtcgtgeacyg cagcaccttg cgtcggtgtt ggagatctge accacatttc 23040
ggccccaccyg gttettcacg atctiggoct tgetagactg ctccttcage gogegotrgec 23100
cgttttcget cgtcacatcc atttcaatca cgtgetecott atttatcata atgottccgt 23160
gtagacactt aagcicgcect tcgatctcag cgcageggtg cagccacaac‘gcgcagcccg 23220
tgggetogtg atgcttgtag gtcacctctg caaacgactg caggtacgec tgcaggaatce
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gttcctaaac taggaactgg ccttagtttt gacagcacag gtgccattac agtaggaaac31680 aaaaataatg ataagctaac
cctatggaca ggtccaaaac cagaagccaa ctgcataatt31740 gaatacggga aacaaaaccc agatagcaaa ctaactttaa
tccttgtaaa aaatggagga31800 attgttaatg gatatgtaac gctaatggga gcctcagact acgttaacac cttatttaaa31860
aacaaaaatg tctccattaa tgtagaggiaitacttigaoocrantgotea tatatancadi 2 G- gactcatctt ctcttaaaac
agatcta%:a ctaaaataca a caaacccg_lc tgaacttta%%t31980 caa aggtt ttat%ccaag tactacaggt%t%ccatttg
tectteéad 18§85t 135640 A GRa it ﬁﬁﬁaﬁfg%a%%& Ct46aa5Y 586 atgg Etetttt32100
ccgttggaag ttacigttatagottaataaacgeigorag adggitgoac atcctaigit3? 1e0 atgagtittt tatggtckit gaatgetggt
ctagctcca actac aacccelc32220 ataaccteee catttacctt ttcctatatt aga atg taaac
ctana D S e e A 0%10 o tag
tatagetEdd cecattaratacgsitatacagrauRic tacscraafclaa8 2400 etcacagassaistagtatté @abctgccac

clocclegep eacecaaan taggcanleed2A0 Ueleceed geladeia ARARGRIRA IRiGp109d aagagacala

ttcttaggtg32520 ttatatfcca cacggtttcc tgtcgagcca aacgctcatc aagtgatatt aataaactcc32580 ccgggceagct

cacttaj T tco S fFRHGEG Gasagtaasage  SiggicCas 2 baTrathg chitfte §Edetggg ERfthaagga

gaagtecgsesestacalonsh 999a93atea32 400 lgaleaiusca dCrggatagecacagtagigs tgcagcagegocgcgaataaa
ctgctgecge32760 cgecgcetecg tecctgcagga atacaacatg gcagtggtct cctcagcgat gattcgcacc32820
p)

gecegtefeR A gEHCP IRt P PAC AT 45y CHAM g AR 1058118513588 ¢4d cacagta®etgcageac
agcaceacag irigticas gataacacagiganagyagqd2fity igiatocagacgotapiggegegggaccarapaacccacgty
gccatcatac cacaagcgca33000 gtagg%taa gg% cgacce ctcataaaca cgct a%ca%: aaacat%(‘gc60

totttg§ AT toRGH A SR G ARSI SyaCHat T bty AR eAY Jes A datooasa I kcaccatect
aaaCCAYUIYLYtogage@nl QrErcgoegg italagagt quagRgagee83dB0 gyuactiggaTaatgatady tgggagagec
| Caggacc%:}agggg’c%cgg@@gaéccg%t&@ég&%%%éé‘St%tCEEQS‘E%E88&“%98&%%%%&9 AOg cacacytgsg Jagacttect

caggat agctcctccc gcgttagaac catatcccag ggaacaaccc attcctgaat cagcgtaaat33360
cccacaktige cigdadgectiidgcadis cteédégngt yuzrigtasrAgiduasat3Z420u@giycagéd Yehgatgatc
thca%@églggq?g%gmg4@@&%@9&%@@9&@99}3&@E’&g%gl&t%%gu%ﬂag%%%% tige1 20

X

amend_5

acgegeoctac caccttocce gtogaggeac ccccgettga ggaggaggaa gtgattatceg 24180
agcaggacce aggttttgta agcgaagacg acgaggaccg ctcagtacca acagaggata 24240
aaaagcaaga ccaggacaac gcagaggcaa acgaggaaca agtcgggogg ggggacgaaa 24300
ggcatggcga ctacctagat gtgggagacyg acgtgetgtt gaagcatctyg cagcgocagt 24360
gcgecattat ctgogacgeg ttgcaagagc gcagcegatgt gcccctcgece atagcggatg 24420
tcagccttge ctacgaacge cacctattct caccgegegt accccecaaa cgecaagaaa 24480
acggcacatg cgagcecaac ccgegectea acttetaccee cgtatttgee gtgccagagy 24540
tgcttgecac ctatcacatc tttttccaaa actgeaagat acccectatec tgccgtgcca 24600
accgcagccg agcggacaag cagctggect tgoggcaggg cgctgtcata cctgatatcg 24660
cctcgetcaa cgaagtgoca aaaatctttg agggtcttgy acgegacgag aagegegegy 24720
caaacgctct gcaacaggaa aacagcgaaa atgaaagtca ctctggagtg ttggtggaac 24780
tcgagggtga caacgcgcge ctagcecgtac taaaacgcag catcgaggtc acccactttg 24840
cctacccgge acttaaccta ccccccaagg tcatgageac agtcatgagt gagetgatceg 24900
tgcgoogtge geagecccty gagagggaty caaatttgca agaacaaaca gaggagggcec 24960
tacccgeagt tggegacgag cagctagegc geiggetica aacgogcegag cctgecgact 25020
tggaggageg acgcaaacta atgatggceq cagtgotcgt taccgtgygag cttgagtgea 25080
tgcagcggtt ctttgeigac ccggagatge agegcaaget agaggaaaca ttgcactaca 25140
cctttcgdca gggctacgta cgccaggect geaagaictc caacgtggag ctotgeaacce 25200
tggtctocta ccttggaatt tigcacgaaa accgecttgg gcaaaacgtg cttcattcca 25260
cgctcaaggg cgaggcgege cgcgactacg tocgecgacty cgtttactta tttctatget 25320
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agacgatccc tactgtacgg agtgcgccga gacaaccgag atcgtgttgg tcgtagtgtc33540 atgccaaatg gaacgccgga
cgtagtcata tttcctgaag caaaaccagg tgcgggegtg33600 acaaacagat ctgcgtctce ggtctcgecg cttagatcgce
tctgtgtagt agttgtagta33660 tatccactct ctcaaagcat ccaggcgcecc cctggcettcg ggttctatgt aaactccttc33720
atgcgccgct geccctgataa catccaceas SgerRQaaRa gecacagecamiirasemc3d/80 acattcgtic tgcgagtcac
acacgggagg agcgggaaga gctggaagaa ccatgttttt33840 ttitttattc caaaagatta tccaaaacct caaaatgaag
tctattAb DAL HRAAA00 S Ieh ot Y A TREA B cRAA0HE B oA Tilaatgded s
tttgtaagat’Ra60gtigeacaai ggcticcaaat@ggeaaangt: cgCloaggte caagiggeaeagtaaaggctaada 020
acccttca tgaatctcc tctataaaca ttccageacg ttcaaccatg cccaaataat34080 tctcatcteg ttctc
et e R A S e R R R e o e
gcctcaageecgogaatcaty34200 atgcazsaa ticngugitegicachsagtatastatccaagagegga b0
acallageaRdd2Rp ARARRGACO BSCRAANC IGREHLageR QOUgRRGEIN AATAAAIEg Iapan0iEigdd 320

a

cacggaccag cgcggecact fcccegecag gaaccatgac aaaagaacce acactgatta34380 tgacacgcat actcggagct
atgCtadites Yo et AT SOiHttgoat GiFsa4 89 Geg HEHEEAL et attReEF 8f§ctgctéabifaaatcagg

CaaageClcged¢ansaaad34al02aa06a0RIC L Ralcatas (ealdcagat Aaaggeaagt aagctesags
accaccacag34560 aaaaagacac catttttctc tcaaacatgt ctgcggottt ctgcataaac acaaaataaa34620

ataacAgEHE da A3 EaHSg 44GC Ehttals Qﬁ&aﬁ% BRI A3IEH By catatfY Cggactacgg
ccatgaeggsagigaccgiac: aagaaciggt cacegioaitdd ¢4 0rasaagaank acggatageigctcggieagutccggagtica

taatgtaagqa ctc%%taaac34800 acatcaggtt gattcacatc Hq:g(tca' tg%t aaaga ccgaac cgtaaatagzclic92
nggggcg 5554 09553?5@5%0 %%tgcggga%qag% gatlac §CEEaESta gggagg-’lt%ﬁaagcaaaa taaﬁ34920
aggagagaagsageacataaa GACCigaamg A0cCiggtge Glagycagaadagcaccote8498accgciccHga acaacataca

~-gcgcttccac agcggcagcc ataacagtc cttac 40 ta aaccta aaa ctcgacacgg
R L N T D R e e S T e
acggtaseyeBEhE0 taKag ity chibinidatac CPagansact geasgtyic ttacgeccag aaaegadhgc35220
Caaaagacce ARG Gragicqiea, eHecaitt gee gieactieeed bR alitiangaa aagigraatt

ac
cccaacacat acaagttact ccgccctaaa acctacgtca3 34% cccgeeecgt tcccacgece cgegecacgt cacaaactce
acccceeCaCtttatalty3cS4UD Yt tRHAEE-aaaataday diatiatia 1§aktaa 384467y 26220

gacgaggagg aatactggga cagtcaggca gaggaggttt tggacgagga ggaggaggac 26280
atgatggaag actygggagag cctagacgag gaagettccg aggtcgaaga ggtgtcagac 26340
gaaacaccgt caccctoggt cgeaticcoo togecggege cccagaaatc ggcaaccggt 26400
tccagecatgg ctacaacctc cgetcctcag gegeegeegg cactgeeegt tcgecgacce 26460
aaccgtagat gggacaccéc tggaaccagy gecggtaagt ccaagcagec gocgecgtta 26520
gcccaagage aacaacageg ccaaggetac cgctcatgge gcgggcacaa gaacgccata 26580
gttgettget tgcaagactg tgggggcaac atctocttog cocgecgett tettotcetac 26640
catcacggcg tggccttcec cegtaacatc ctgeattact accgtcatct ctacagecca 26700
tactgcaccy gCygeagegy cagegygeage aacageageyg gacacacaga agcaaaggeg 26760
accggatagc aagactciga caaagcoccaa gaaatccaca goggcggeag cageaggagg 26820
aggagcgctg cgtctggeogl ccaacgaace cgtatcgace cgegageita gaaacaggat 26880
trttcccact ctgratgeta tatttcaaca gagcagggee caagaacaag agcetgaaaat 26940
aaaaaacagg tctctgcgat ccctcacccg cagetgectg tatcacaaaa gcgaagatca 27000
gcticggege acgctggaag acgcggaggce tctcettcagt aaatactgeg cgctgactet 27060
taaggactag tttegegeee tttetcaaat ttaagcgega aaactacgitc atctccageg 27120
gecacacccyg gogecagcac ctgtcgtcag cgccattatg agcaaggaaa ttcccacgcc 27180
ctacatgtgg agttaccagc cacaaatggg acttgegget ggagetgecc aagactactc 27240
aacccgaata aactacatga gegogggace ccacatgata teccgggrea acggaatocy 27300

aaccgaattc tcttggaaca ggeggetatt accaccacac 27360

cgcccaccga
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seglisting2090342PC title amend_ST25.txt <210> 8 <211> 38303 <212> DNA <213> Atrtificial
Sequence <220> <223> Ad5-024-GMCSP <220> <221> misc feature <222> (367T4)..(36719) <223>
nis a, c, g, or t <400> 8 taacatcatc aattatacct tccattttgg attgaagcca atatgataat gagggggtgg60

agtttgtgac gtggcgcggg gcgtggeqat-g9ageuugieacatagrgtalggceaaagilo tgtgatgttg caagtgtgge
‘ggaacacat

O e L S eI L e e

caattttcgc
éqéztgagaSOO

gyaagtgaaadctgaataatitpottac tealpnegea daatalititctagugeog et @gggagtity accitaeg tggagactcy

CCcCa

gtact%ggkgg@saescqc‘&@éaa%

ccccgaaga

gtttgtgtta gattatgtgg agcaccccgg gcacggttge aggtcttgtc attatcacc

atattatgfg ¥t figt eatgadfa CHtBY Tt 1 88t GRAT tal AL

cccaacgagg aggcgg

(¢

tca aa

cctccgage

C&éggﬁg‘&%%g@@gcc%%%@acctqég@gg@p&

gcagattttt cccgactctg taatgttgge

tgtt tttct t gttt 420 tt {t { titattatta tagt t tgt tttatacc480
R on

cgotg

ccgaca ccgggactga
aaatgaRgrca1atatoye tacygadyirp et gHB00 Bgaaatggec getay ettt tggateagcet gatedfaagag

lgdedgatiaq acolaglocT20

80 ggtgcaggaa gggattgact
tactcaEtiEREGEEy e TCCHGHcCE§HaRRTH UG TEa8e s eh bR &dy BYfefdcgga gd§agagcec
ttgogtesag; ek occ0PR aaacctigifccaagaosidadegateCacs LRYBACIRG gagaatgaag aggetgaggadto

1020 gaggaatacg
g@%agé’éﬁ%‘iéﬁﬁ% agt

33t agagiaotog

gtttgoigtat t40atantiiitt ditaattidecagiiity togtdaaageaatitigiat tgigatitid2QQ tanaaggtmgtgtgtctga

acctggggc%?cqc CCC%%E%%& z%aggggfa gcgtggcaa a&ggt(% ccggc%c%%%qgtgcta%%a% %gcgccggéé gdcctgagac
gcccgac§1 accf:gt% C G agag é’cg a{—tagEggFac ggat%gc‘fg?ga ccaaf‘c Clictaacac acctcctgagl380
€gagggeeey gogracgygey tocggottac cgeccagygga gagettygoec gtagectgat 28020
tcgggagitt acccagegoe ccctgctagt tgagcgggac aggggaccct gtgttctcac 28080
tgtgatitge aactgtccta accctggatt acatcaagat crtigtigec atcictgtge 28140
tgagtataat aaatacagaa attaaaatat actggggcte ctatcgccat cctgtaaacg 28200
ccaccgtott caceegececa ageaaaccaa ggcgaacctt acctggtact tttaacatet 28260
ctccctetgt gatttracaac agtlttcaacc cagacggagt gagtctacga gagaacctct 28320
ccgagctcag ctactccatc agaaaaaaca ccaccctcct tacctgccgg gaacgtacga 28380
tgtggctgca gagcctgetg ctottgggea ctgtggectyg cageatcict geaccegocc 28440
gctegeccag ccccageacyg cagecctggg agcatgtgaa tgcecatccag gaggeccgge 28500
gtctcctgaa cctgagtaga gacactgctg ctgagatgaa tgaaacagta gaagtcatct 28560
cagaaatgtt tgacctccag gagccgacct gectacagac ccgccfggag ctgtacaagc 28620
agggcctgey gggcageootc accaagetca agggcccctt gaccatgatg gocagecact 28680
acaagcagca ctgcccicca accccggaaa CLicctgtge aacccagact atcaccttig 28740
aaagtttcaa agagaacctg aaggactttc tgcttgtcat ccccttigac tgctgggage 28800
cagtccagga gtgacaatig actctatgfg ggatatgcte cagegetaca accttgaagt 28860
caggcttcct ggatgtcage atctgacttt ggccagcacc tgtcccgegg atttgrtcea 28920
gtccaactac agcgacecac cctaacagag atgaccaaca Caaccaacgc ggecgecget 28980
accggactta catctaccac aaatacaccc caagtttetg cctttgtcaa taactgggat 29040
aacttgggeca tgtggtggtrt ctccatagcg cttatgtttg tatgccttat tattatgtygg 29100
ctcatctget goctaaagog €aaacgcgec cgaccacccea tetatagtocoe catcattgltg 29160
ctacacccaa acaatgatgg aatccataga ttggacggac tgaaacacat gticrtttct 29220
cttacagtat gattaaatga gacatgattc ctcgagtttt tatattactg acccttgttg 29280
cgcttttttg tgegtgctac acattggetg cggtttctca catcgaagta gactgeattc 29340
cagccttcac agtctatttg ctttacggat ttgtcaccct cacgcetcatc tgcagectca 29400
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atacacccgg tggtcccgct gtgeccccatt aaaccagttg ccgtgagagt tggtgggcgtl440 cgccaggcetg tggaatgtat
cgaggacttg cttaacgagc ctgggcaacc tttggacttg1500 agctgtaaac gccccaggcec ataaggtgta aacctgtgat
tgcgtgtgtg gttaacgcct1560 ttgtttgctg aatgagttga tgtaagttta ataaagggtg agataatgtt taacttgcat1620 Page
20 segllsting2090342PC title; aiesel iy P 2604 ygcatgilaa Algadgogoy geitaaaggg tatataatgc '
gccgtgggct aatcttggtt1680 acatctgacc tcatggaggc ttgggagtgt ttggaagatt tttctgetgt gegg tg1740
ctggagggb@ﬁ%gétacg&ctacg ?éEEFct?étg %ﬁ?&ﬁﬁ%g&%%?ﬁ g 8?%%’6%%%&366%%%%§§uag ?%?gcgégaat
taaggaggatctacaagiggy aatttg aaga geititgaasd 860 toetgigyutg @getgtitgacttctitgaat ctgggitiacc aggcgctttt
ceaagagarRglpRn glealengs GHIoRRILICRCACE] A00COERHIO aaCgdgHOEHINOL A0 gotitiataa
aggataadatg gagcgaadaa acccatctga gcggggggta cctgctggatzoﬂo tttctggcca tgcatctgtg gagagcggtt
gtgagadadc agatcgect actgitg2d 0C tattcegiid gretggigaraaticégatygaggagcadtbdcagcagea
99299230¢62160 299£00699C 09Ga90R0CA JAOGHAA0 3REETIAGRAY. EEGUPCgRa Coovaggaaz220
tgaatgttgt acaggtggct gaactgtatc cagaactgag acgcattttg acaattacag2280 aggatgggceég%gggctaaag

gggytaRERd GetfagesabEryGEERgae GericAgaaER 40 daChERAMA EEICH%ttaatgd BRagacaccy
tcctgagtgh Attaetittg2400,arca0atcas BoRiaatioc staalgras HoatelgehaagasagRag tatigeatag2460
agcagctgac CaCttaCtgg ct cagccag gggatgattt tga ga gCt atta tat2520 at Caaag t CaCttagg
congatHe e ARECA At SPAAAT S80S tigH Lokt S St g00d SEbhgataga
gatagaiaeg@aggatagageadi tggectitag aigiageaig riaaatatgirggecoguggiagetdggcatg aeicggggtgg2700

ttattatgaa gg}ggtagrqttg agt %%cc% attt‘tz%g%g g%%ggttttgact cccga}__ta2c760 EE:caacccatta}:t ccta%% t gtaagcttct
atggg t44%Caa accttgf g%%aa%ccg&% gg(gccg g(igaaag cg% a%cfg%gcctat%tac‘{gctg ctggaagggg

gtgotaigic2880cgcegeaaban: Eagyyoived Gitaaybect geciwtiigasaaggigiaco ttgygtatcc 2846Ggtctgaggg

- taactc

acatg

J

tatg tggcaactgc gaggacaggg

060 cctctcagat gctgacc

99, HLQGAca, BIAIOGHIC, %%8@%&8&&5@80599%é%%g:a%%i‘gt%%gcgc"'tgtg fipRgcata

gc tcggacggca actgtcacct gctgaagacc

attcaciftagBIa0 € cHfcCattedic qeurga t € 49 eyt difa g 08P R CEGAEE Eygttcctd 8B g catttggg

taacaggé’&g:Qg&gtgﬁ%@@qga%%é’ég&@@@tt@cﬁmeﬁgt%%%‘&@gtcaa ggacctgagy 30240
atctetygeac cottattaag accctgtgcg gtctcaaaga tertattccc tttaactaat 30300
aaaaaaaaat aataaagecat cacttactta aaatcagtta gcaaatttct gtccagttta 30360
ticagcageca cctocttgoe ctecteccay ctetggtatt gcageticct cotggetgea 30420
aactttctce acaatctaaa tggaatgtca giTiccicct gttcctgtec atccgeaccc 30480
actatcttca tgttgttgca gatgaagcegce gcaagaccgt ctgaagatac cttcaacccc 30540
gtgtatccat atgacacgga aaccggtoct ccaactgtge cttttettac tcctcecttt 30600
gtatccccca atgggtttca agagagtccc cctggggtac tctctttgeg cctatccgaa - 30660
cctctagtta cctccaatgg catgettgeg ctcaaaatgg gcaacggect ctetctggac 30720
gaggccggea accttacctco ccaaaatgta accactgtga gcccacctct caaaaaaacc 30780
aagtcaaaca taaaccitgga aatatctgea ccectcacag ttaccrcaga agocctaact 30840
gtggctgeog cogeacctct aatggtcgcy ggcaacacac tcaccatgca atcacaggec 30900
ccgctaaccg tgcacgactic caaacttage attgocacce aaggaccect cacagtgtcea 30960
gaaggaaagc tagccctgca aacatcagge cccectcacca ccaccgatag cagtacccett - 31020
actatcactg ccicacccec tctaactact gecaciggta gottgggeat tgacttgaaa 31080
gagcccattt atacacaaaa tggaaaacta ggactaaagt acggggctcc tttgeatgta 31140
acagacgacc taaacacttt gaccgtagea actggtccag gtgtgactat taataatact 31200
tccttgeaaa ctaaagttac tggagcecttg ggtrttgatt cacaaggcaa tatgcaactt 31260
aatgtagcag gaggaciaag gattgattct caaaacagac gecttatact tgatgttagt 31320
tatccgtttg atgotcaaaa ccaactaaat ctaagactag gacagggecc tctrtirtata 31380
aactcagccc acaacitgga tattaactac aacaaaggcec tttacttgtt tacagettca 31440
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agatattgct tgagcccgag agcatgtcca aggtgaacct gaacggggtg tttgacatga3300 ccatgaagat ctggaaggtg
ctgaggtacg atgagacccg caccaggtgc agaccctgcg3360 agtgtggcgg taaacatatt aggaaccagc ctgtgatgct
ggatgtgacc gaggagctga3420 ggcccgatca cttggtgetg gectgcacce gegetgagtt tggctctage gatgaagata3480
cagattgagg tactgaaatg tgtgggegitigctiinapemidgggaanpdat ataiaagotySodt: ggggtcttat gtagttttgt

atctgttttq cagcagccgc cgccgcecatg agcaccaact3600 cgtttgatgg aagcattgtq agctcatatt acgcg

R e e SR T e s R N
tgtgatgugr tecagcatigtatggiog copgegtotiggcctggaabttotaBA20 ctasettgacactacgagaccgigittggaa
caceqliaqa galocagee leeaecageeag B0 elgaacan [acqugaace feccagun gioaciyg etoctitc
ctgagcccgce3840 ttgcaagcag tgcagctice cgttcatccgccecgegatga caagttgacq getcttttgg3900 cacaattgga
ttctttgaetcedaaaa ciiy QG ceHieH (Gt BYRAERFEB6DIscCAGeagaY tRIgRRREy aadgéfibet ceecteccaa

tgcggiiaaAacaiaagiadeq Aaaaageaga-aidgiiag Atloqals.39caaatqln Hactgictt taligaggg4080
ttttgcgcge geggtaggec cgggaccagce ggtcteggte gttgagggte ctgtgtattt4140 tttccaggac gt%gtaaagg

tgactét@ﬁ’éﬁf@l@@égéfé%ﬁ@@@%ﬁ&%@@é&@ﬁ:t&ﬂ%ﬁ@@g%ﬁ%}%@%é&?&@?@&ﬁ@agctﬁ ®ctgcgg
ggtgg&@kzgtt@egﬁt@%@Qé@@%@gt@@t@%g@@w@ﬂg@gt@aw@a@a@tg%ﬁt@a@tagc srgrigattg4320
ccaggggcag gcccttggtg taagtgttta caaagcggtt aagctgggat tgcatac4 tggggatat gagatgcatc
tggactRA G GSCRAIGHE Cagarseiamns LEHE 06 Mty tGta0tench coatbibgr
gtatceggtereactigogaadhff-atitgicaty 1agetiagaa ggaaatgegiaggaagaatit ggagacgcce 1iggacctc4560
caagattttc catgcattcg tccataatga tggcaat cccacggacg geggcctggga620 cgaagata gatca
MR e et R DR e e T i
tataatggtbetadeeggttd 740 taghguogtatgitatectea sega ttefar tiicagadge ttigbgitca gatgifdfyggad800
- teatotelag £l960090cq e1Raa0ageR coOllcaga0ianaguagAkandloguARag apgaaageag giiccigage

agctgcgact taccgcagcec ggtgggceccg taaatcacacs attaccgg ctgcaactgg tagttaagag agctgcagct

gcecgteAeRs EiGAE chyeRaT80 Y geetac e Hitaaa8ats TRECRFACEeGE ARy BlE TrIGEECaaa EédEcagaas040
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09cgGieaseqeecagds gt A9Gagel GGAA99aRL, ARG tHIE3a69aMiga8d 0 agaat 32280
cgtttgtgtt atgtttcaac gtgtttattt ttcaattgca gaaaatttca agtcattttt 32340
cattcagtag tatagcccca ccaccacata gcttataéag atcaccgtac cttaatcaaa 32400
ctcacagaac cctagtattc aacctgocac ctocctccca acacacagag tacacagtec 32460
tttctcccog getggectta aaaageatcea tatéatgggt aacagacata ttcttaggtg 32520
ttatattcca Cécggtttcc tgtcgageca aacgcetcatc aagtgatatt aataaactcc 32580
ccgggcaget cacttaagtt catgtcgetg tocagctgetr gagcecacagg ctgctgteca 32640
actigeggtit gottaacggg cggcgaagga gaagtcecacg cctacatgyg gyggagagtcea 32700
taatcgtygca tcaggatagg gcggtggtge tgcagcagcg cgegaataaa ctgotgocgce 32760
cgcecgeteeg toctgcagyga atacaacato gcagtggrct cctcagegat gattcgeacce 32820
gcccgcagea taaggegett gtcctooggg cacagcageg caccctgatc tcacttaaat 32880
cagcacagta acigcagcac agcaccacaa tattgttcaa aatcccacag tgcaaggege 32940
tgtatccaaa gctcatgygcyg gggaccacag aacccacgtg gccatcatac cacaagcgcea 33000
ggtagattaa gtggcgacce ctcataaaca cgctggacat aaacattacc tcttttggca 33060
tgttgtaatt caccaccicc cggtaccata taaacctetg attaaacatg gegecatceca 33120
ccaccatect aaaccagetg gecaaaacct gocccgocgg gntatacact gcagggaacc 33180
gggacttgga caatgacaag igggagagec caggacicgt aaccatggat catcatgcetc 33240
gtcatgatat caatgtiggc acaacacagg cacacgtgea tacacttect caggattaca 33300
agctcctece gegttagaac catatceccag ggaacaacce attcctgaat cagcgtaaat 33360
cccacactge agggaagace tcgcacgtaa ctcacgttgt gcattgtcaa agtgttacat 33420
tcgggcagea geggatgate ctccagratg gtagcgeggg TTTCTgLete aaaaggaggr 33480



gaccgtccgce cgtaggcatg cttttgagcg tttgaccaag cagttccagg cggtcccaca5160 gctcggtcac ctgctctacg

gcatctcgat ccagcatatc tcctcgtttc gcgggttggg5220 geggctttcg ctgtacggca gtagtcggtg ctcgtccaga

cgggccaggg tcatgtcttt5280 ccacgggcgc agggtcctcg tcagegtagt ctgggtcacg gtgaaggggt gcgetccgggs5340

ctgcgegcetg gccagggtge getigaggei gotegigompgigcigaage gaigecagtesditicgeccctge gegteggeca

- ggtagcattt gaccatggtg tcatagtcca gcccctccgc5460 ggcgtggcecce ttggcgegea gettgecctt aggcg
ccgoatgAgY bocadioASsS8 AHHOAE S ABAT B0 GEs TS e g0t

aggcaitagch58t) geenuAggoa cageagaayy tetegeateasacgageceangtyagoingg gergttcdgae640

gtcaaaaacc aggtttccee catgctttit gatgegttte t tgg. ttt 700 P eglistj 90342PC
e a5 700

cctgtctidy Gy gdtgtic TRAFGE cte AN GEEy & elaachte ¢ attetbigc 5820 Haaggctcgd teébaggceca

gcacg 9R00991AGG 0O1COHgISREE0.6a6100900 LeCaElGget 65009ty grgacacaty
tcgccctctt cggcatcaag5940 gaaggtgatt ggtttgtagg tgtaggccac gtgaccgggt gttcctgaag ggctata6000
aaag gt 56e decgR TR etéaef BEHEEY 68 1 EIgHA0YCagateeagetod Etdit§gggat ctcee

tctgaagags aaacalaacilgiaes ctaa gatigtcaditl2R Jictrarrasdaggaggail igafattcac ¢tggaccycy
gtgatgcctt tgagggtggc6180 cgcatccatc tggtcagaaa agacaatctt tttgttgtca a%cttggtgg caaa(éciaccc6240

gtaga§§aTh-t8ghdiyds Hitdgeaat gugy Cao0 gt gt ithtagegatc 6308 Egctectgfeegega

totitagpigracgtalicgcgegeaacggraageaaticos6t gagaaagacyuaanigegsiggiegggcantoaggigcacy

coocaacede 09801aaac20 aqtaacanad (onacalag logaiacel Lecoeniagg caelcatogfegaucagagoaso
gcggccgcecc ttg 256 agaatgocyy 1agogggter agctgegict cotecggaqy gtctgcgtcc acggtaaaga

ccccgyglagrcagyoutyey tecgaagiagt Ttatcttgeadbdinictitgeaagattagegattgetgecatgd gegggcggea
agcgCS&Q&%@%%&Q99%@%%‘2@%&%%%%%@&%%%%EQQQSEQQQL%C&%%%%%QWC%EOO

~ cgcaaatgtc gtaaacgtag aggggctctc tgagtattcc aagatatgta gggtagcatc ttccaccgeg6780 gatgetggeg
cgcacytaaregtamdite HGLHagdga Geyaghagtr CiegatceryEBA0 YgetabRf ey ggctgee bigctcggaa

gactatﬁg?afé%@@@aatg& EaHAaR9LeR00-gaatggiRich gHapacaGh 99 ragacath giaacfogcaicigigagac
ctaccgcgtc6960 :

cacggaccag cgcggecact tccccgocag gaaccatgac aaaagaaccc acactgatta 34380
tgacacgcat actcggagcet atgctaacca gcgtageccce gatgtaaget tgttgeatgg 34440
geggcgatat aaaatgcaag gtgetgctea aaaaatcagyg caaagcctcg cgcaaaaaag 34500
aaagcacatc gtagtcatge tcatgcagat aaaggcaggr aagetccgga accaccacag 34560
aaaaagacac catttttctc tcaaacatgt ctgcgggttt ctgcataaac acaaaataaa 34620
ataacaaaaa aacatttaaa cattagaagc ctgtcttaca acaggaaaaa caacccttat 34680
dagcataaga cggactacgg ccatgccgge gtgaccgtaa aaaaactggt caccgtgatt 34740
aaaaagcacc accgacagct cctcggtcag tccggagtca taatgtaaga ctcggtaaac 34800
acatcaggtt gattcacatc ggtcagtgtt aaaaagcgac cgaaatagcc ngggggaata 34860
raatacccge aggegtagag acaacattac agceccccata ggaggtataa caaaattaat 34920
aggagagaaa aacacataaa cacctgaaaa accctcctge ctaggcaaaa tagcacccte 34880
ccgctecaga acaacataca gogoettecac agcggeageco ataacagtca gecttaccag 35040
taaaaaagaa aacctattaa aaaaacacca ctcgacacgg caccagcetca atcagtcaca 35100
gtgtaaaaaa gygecaagty cagagcgagt atatatagga ctaaaaaatg acggtaacgg 35160
ttaaagtcca Caaaaaacac ccagaaaace gcacgcgaac ctacgcccag aaacgaaagce 35220
Caaaaaaccc acaacttect caaatcgica ctteegtitt cccacgttac gtcacttecce 35280
attitaagaa aactacaatt cccaacacat acaagttact ccgccctaaa acctacgtcea 35340
cCCgocoogt tCCcacgeoe cgcgecacgt cacaaactoe accccctcat tatcatattg 35400
gcttcaatcc aaaataaggt atattattga tgatgttaat
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acgcacgaag gaggcgtagg agtcgcgcag cttgttgacc agctcggcgg tgacctgcac7020 gtctagggcg cagtagtcca
gggtttcctt gatgatgtca tacttatcct gtcccttttt7080 tttccacagc tcgcggttga ggacaaactc ttcgcggtct ttccagtact
cttggatcgg7140 aaacccgtcg gcectccgaac ggtaagagcec tagcatgtag aactggttga cggcctggta7200
ggcgcagcat cccttttcta cgggtagedt Giatgectmpn geggccitiad ggagegagyiA26agtgggtgage gcaaaggtgt
ccctga gg ét)tgglgg tactggtatt tgaagtcagt7320 gtcgtcgcat ccgccctgct cccagagcaa aaagtccgtg
cgctttﬁggzgacggggatt7380 tggcagggcg aaggtgacat cgttgaagag tatctttccc gcgcgaggca taaagttgcg7440
tgtgatgltiy aayggtttciadcaeategga acggttgtta attacctggg cggecgageac7500 gatctcgtca aagecgttga
tgttgtggce cacaatgtaa agttccaaga agcgcgggat7560 gcccttgatg gaaggcaatt ttttaagttc ctcgtaggtg '
agctctizagrgggagaigagaiaa( cccgtgcetct gaaagggcecc agtctgcaag atgagggttg gaagcgacga
atgagctcca7680 caggtcacgg gccattagca tttgcaggtg gtcgcgaaag gtcctaaact ggcgacctat7740 Page 23
seglistygr090342PC title amend_ST25.txt ggccattttt tctggggtga tgcagtagaa ggtaagcggg tcttgttcce
agcggizeta’ 800 tcdaaggtic gcggctaggt ctcgcgeggce agtcactaga ggctcatctc cgecgaactt7860 catgaccagc
atgaagﬁa céé@@tgétt& g&gégggc cccatccaag tataggtctc7920 tacatcgtag gtgacaaaga gacgctcggt
gcgaggatgc gagccgatcg ggaagaactg7980 gatctccecge caccaattgg aggagtggct attgatgtgg tgaaagtaga
agtccetiy8040 acgggccgaa cactcgtgct ggcttttgta aaaacgtgeg cagtactgge ageggtgcac810Q0 gggctgtaca
toetgcHASA HOHaCa ACEAcb o ge AR A ORI G 5 SA058EE B cctaged Botttagct
gtggtetmtta@gtgggc@gm@mwmctmgggm@g@g@aﬁam@w@m@cc aCC&Q@%Z%C
gcgagcecca agtccagatg tccgcgcgce tcggag cttgatgaca acatcgcgca gatggga

oo e e e R o0 B omggcac
gggctagadt cangigatastateaticcaugg ggtigg 860 yoiggegert togatgiretgtatigaggec gédtcceccge
99cg5gAnta.coatageaegR520.cog60g0caa t9gdeegeas: 00gigtealt goatopldea igtaaaagogy,
gtgacgcggg8580 cgagcccccg gaggtagggg gggctccgga cccgeccggga gagggggeag gggcacgtcg8640

gy evtR) i §ag (AR htGElgE gEERGAGRTEEIGg cHRAEFEGAE gREYBIEO0TYgcggttdeltctectgaat

Ctggcggeis: aGa19ar%Ra CHACY09568 AAEA AR 4G9 raccigraagRaagiicoacgegatcaaty ieggtgtegt
tgacggcggc ctggcgcaaa8820

ttccgggtca aagttggcgt trtattatta tagtcagetyg acgtgtagtg tatttatacc 480
cggtogagttc ctcaagagge cactettgag tgccagcgag tagagttttc tcoctccgage 540
cgctccgaca ccgggactga aaatgagaca tattatctge cacggagoty ttattaccga 600
agaaatggcce gecagtettt tggaccaget gatcgaagag gtactggetg ataatcttcec 660
acctcctage catttigaac cacctaccct tcacgaactg tatgatttag acgtgacggc 720
ccccgaagat cccaacgagg aggeggtttc geagattttt cocgactetg taatgttggc 780
ggtgcaggaa gggattgact tactcacttt tcogocggog cccggttotc cggagoogec 840
tcacctttcC cggeageocg ageagoecgga geagagagee ttggygtecgg tttctatgec 300
aaaccttgta ccggaggtga tcgatccacc cagtgacgac gaggatgaag agggtgagga 960
gtttgtgtta gattatgtgg agcacccegg geacggttge aggtcttgtc attatcaccg 1020
gaggaatacy ggggacccag atattatgltg ttcgottige tatatgagga cctgtggeat 1080
gtttgtctac agtaagtgaa aattatgggc agtgggtgat agagtggtgg gtttggtgig 1140
gtaatttttt ttttaatttt tacagttttg tggtttaaag aattttgtat tgtgattttt 1200
ttaaaaggtc ctgtgtctga acctgagect gagcccgage cagaaccgga gectgcaaga 1260
cctacccgoe gtcctaaaat ggegectget atcctgagac geccgacate acctgiotct 1320
agagaatgca atagtagtac ggatagcetgt gactooggte cttetaacac acctcectgag 1380
atacacccegg tggteccget gtgcecccatt aaaccagttg ccgtgagagt tggtgggegt 1440
cgecaggety tggaatgtat cgaggacttg cttaacgage ctgggcaacc tttggacttg 1500
agctgtaaac gccccaggcoo ataaggtgta aacctgtgat tgcgtgtgtg gttaacgect 1560
ttgtttgctg aatgagttga tgtaagttta ataaagggtg agataatgtt taacttgeat 1620
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atctcctgca cgtctcctga gttgtcttga taggcgatct cggccatgaa ctgetcgatc8880 tcttcctcct ggagatctce gegtecggct
cgctccacgg tggcggegag gtegttggaa8940 atgcgggceca tgagcetgcga gaaggcegttg aggcectccect cgttccagac
gcggctgtag9000 accacgcccc cttcggcatc gcgggcegegce atgaccacct gcgcgagatt gagctccacg9060
tgccgggega agacggcgta gtttcgequia egeigaaaye ggtagityacgetadtgecg?x20 gigtgttctg ccacgaagaa
gtacataacc cagcgtcgca acgtggattc gttgatatcc9180 cccaaggcct caaggcgctc catggcctcg tagaagtcca

R e P e R A S S N S S T VR N 1
ggcgacagigasQ tcgeyosan CocyotEaaa ggctaganyy gcctattey oftaticaat-eteoteticc9360y étaagggcct
Ccccttctte ttcttctag taag cggcga9420 cgacggegcea ccgggag tcgacaaag
oo e o oo
gccgcecte 95 atgiarcyiriatertyg @Yy Jgggetjeeatgeggcacggaatadgyc getaacgatg®Bbo catctcaaca

attgtigigl AUQiaciced Geat g2 009 ALEI9a9COAGIRGIGAUCIRNON ACCORTCIEh gaagqcecictc gggaaaggcy
tctaaccagt cacagtcgca aggfaggctg9720 agcaccgtgg cgggcggcag cgggegdedg tcggggttgt ttctggegga

gotgcHfC O8I P 4GE W EEH SHEIOTCI4QFL HhIE- BnEREC TP it StGAtdtRER taaagtdffgc ggtcttgaga

CogCaaAigertegACcagaateacsataiGiBAA 100e6eaa 651ge g geaCRBESE iRgICCatgmeacaggctic
gttttgacat9900 cggcgcag%t ctttgtagta gtcttgcatg agcctttcta ccggcacttc ttcttctcct9960 tcctcttgte ctgcatctct

tgcatctate HReGEG oty EGER T £G4 8 0¥ htaBhaAtEE 1§ gttt ttd tckt8ctar §8htdtgace etfhageecc
tcatcgﬂﬁigc?%%i%gﬂgm@@ﬁﬁ& aggiegangay chggt&@ﬂg@m@@ag‘ﬁgcgtgagwoo
ggtagact aagtcatcca tgtccacaaa geggtggtat gcgeccgtgt tgatggtgta agtgcagttg
oot e R R D SR e LB 2B R oqagtass hoctegagte
aaatatgtagdtyiycaagdcogcacoaty yiaetgytedy@32uegcacgaans agtgeggtygeagctggedd tagaggggcce

- 29°013g90t ApRa0degelaRy eaganacn ARICHCeRR, CaRaNgena Aplaleedlaga'9tactlyg

ggacatccag10440 gtgatgccgg cggcgatggt ggaggegcge ggaaagtcge ggacgceggtt ccagatgttg10500

cgcagregfda andecie CafyRygd atiRlc G RErECagEEHt6885ehatt§ 20560 igacgctéPlgaccgtgca

aaag%&%@ﬁﬁ&l&aa@%9€8§€t§@€ﬁe&t&£{§€t&&9@&%%w%@@&%%@m&@%gcgg%wccggggﬂ
cgagccccgt atccggeegt10680

agcagctgac cacttactgg ctgcagccag gggatgattt tgaggaggcet attagggtat 2520
atgcaaaggt ggcacttagg ccagattgca agtacaagat cagcaaactt gtaaatatca 2580
ggaattgtty ctacatttct gggaacgggy ccgaggtgga gatagatacg gaggataggg 2640
tggccrttag atgragcatrg ataaatatgt ggccgggggt gettggeatg gacggggtygg 2700
tfattatgaa tgtaaggttt actggcccca attttagegg tacggtrttc ctggccaata 2760
ccaaccttat cctacacggt gtaagetict atgggtttaa caatacctgt gtggaagect 2820
ggaccgatgt aagggrtcgy ggctgtgtct tttactgcig ctggaaggag gtggtgtgtc 2880
gccccaaaag cagggettea attaagaaat goctetttga aaggtgtacc ttgggtatec 2940
tgtctgaggg taactccagg gtgegccaca atgtggoctc cgactgiggt tgottcatge 3000
tagtgaaaag cgtggctgtyg attaagcata acatggtatg tggcaactgc gaggacaggg 3060
cctctcagat gctéacctgc tcggacggca actgtcacct gotgaagace attcacgtag 3129
ccagccactc tcgeaaggee tggecagtgt ttgagcataa catactgacc cgetgttoct 3180
tgcatttgygg taacaggagg ggggtgitce taccttacca atgcaatttg agtcacacta 3240
agatattgct tgagcccgag agcatgtcoca aggtgaacct gaacggggtg tttgacatga 3300
ccatgaagat ctggaaggtyg ctgaggtacg atgagatccg caccaggtgc agaccctgeg 3360
agtgtggcgg taaacatatt aggaaccagc ctgtgatgct ggatgtgacc gaggagcetga 3420
ggceccgatca cttggtgoty gectgeacce gogetgagtt tggetctage gatgaagata 3480
cagattgagg tactgaaatg tgtgggcgtg gottaagggt gggaaagaat atataaggtg 3540
ggggtcttat gtagttttgt atctgttttg cagcagccgc cgccgocatg agcaccaact 3600
cgtttgatgg aagcattgtg agctcatatt tgacaacgcg catgecccca tgggecgadg 3660
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ccgcecgtgat ccatgeggtt accgececgceg tgtcgaaccce aggtgtgcga cgtcagacaal0740 cgggggagtg ctecttttgg
cttccttcca ggecgeggegg ctgetgegct agcttttttg10800 gecactggcec gecgegcagceg taagcggtta ggctggaaag
cgaaagcatt aagtggctcgl0860 ctcectgtag ccggagggtt attttccaag ggttgagtcg cgggaccccc

ggttcgagtc10920 tcggaccggc Lggastgegr CYEACyaogdtiitgeaiese cyttatgeaa gacceecgett10980

gcaaqttt%ct CcC
tcctcagtay g%

tca
C

aaacaq g
a tgt
Caagage

Gag

Cagcatt
cagey geay

aggaccczjac%ccc cttttttgct tttccca

T Ta0

Lot
ggc

gcatccggg%llggg) %t
cect eddice

cggcaga cceece
c%taccgg;%g(g ggaggggcga

catccgeggttygegcgynadibfn gragatgyin atRuyaace TORYCYIRYC CIgyTtggCactacciyga

ctiggaggagdland 9ecaaagacc 1ggcacaad! a9gRgeacee ECJ%%Q«%@%@%%@%%%%%&99@0%%%%911280

aagcgtgata’cgcégtgaggcC gtacgtgccgcggcagaacc tgtttcgcga ccgcgaggga

g

aggagcccg aggagatgcg

ggatchbEg Hiceactay §ucyc Fadt L g toer A16E0IIUT0 dganttgralageygtyctdicgcgaddad gactttgage

CCYAGILICH ARRLaa9at14460 agigaaecds 9¢gcRGREOE 99CHRGEYTS JasHiagtea ccocatagga
gcagacggtgl1520 aaccaggaga ttaactttca aaaaagcttt aacaaccacg tgcgtacgct tgtggcgcgec11580

JaggAGGRs MeiadGac 0 aE Bt B g A (AGEERY I YJai AR RACIA6 Hchaata

@gccgcteat

ggcgcageie isgHatag tgeaasncag €agaeacageldyaf gaggraieagggatgeasygstaaacatzgtagageecy

aggg

ggctght

aggg

CcC

ttcta catgcgcatg11940 ct
e Do St st rg

gcgea

aggccgtga

P30 SR8 ol an oS dhEnE

2200 qctiacet

agcgacgac, ctgggegtft atcgcaacg :
agccg gcg%%g%%%{% %%ff:c gﬁaﬁc%gé%a%g%?é& gcaca%?&?tng%O
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acgcacgaag gaggcgtagg agtcgcgcag cttgttgace agctcggogg tgacctgeac 7020
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ccaactttgt gagcgcactg cggctaatgy tgactgagac accgcaaagt gaggtgtacc 12840
agtctgggee agactatitt ttccagacca gtagacaagg ccigcagacc gtaaacctga 12900
geeaggettt caaaaacttg caggggctgt ggggggtgeg ggctcococaca ggcgaccgcg 12960
cgaccgtgtc tagcitgetg acgcccaact cgegectgtt getgetgeta atagegecoct 13020
tcacggacag tggcagcegtg teccgggaca catacctagg tcacttgetg acactgtacce 13080
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tratcaaccg cctaatggac tacttgeatce grogeggecge cgtgaacccoce gagtatttca 13440
ccaatgccat cttgaacceg cactggetac cgccccctgy tttctacacc gggggaticg 13500
aggtgcececga gggtaacgat ggaticctct gggacgacat agacgacagce gtgttttocc 13560
cgcaaccgeca gaccctgeta gagttgcaac agegegagea ggcagaggcg gegetgegaa 13620
aggaaagctt ccgcaggeca agcagettgt ccgatctagyg cgetgoggeo ccgeggtceag 13680
atgcetagtag cccatttcca ageitgatag ggtctettac cagcactoge accaccegec 13740
cgcgectget gggcgaggag gagtacctaa acaactcget gotgcagocg cagegogaaa 13800
aaaacctgece tccggcattt cccaacaacg ggatagagag cctagtggac aagatgagta 13860
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gaatcaggct gttgacagct atgatccaga tgttagaatt attgaaaatc atggaactga20040 agatgaactt ccaaattact
gctttccact gggaggtgtg attaatacag agactcttac20100 caaggtaaaa cctaaaacag gtcaggaaaa tggatgggaa
aaagatgcta cagaattttc20160 agataaaaat gaaataagag ttggaaataa ttttgccatg gaaatcaatc
taaatgccaa20220 cctgtggagasagtticetgiqciosaanat agegetginddtgencgaeaagctaaagta20280 cagtccttce

aacgtaaaaa tttctgataa cccaaacacc tacgactaca tgaacaagcg20340 agtggtggct cccgggce actgcta
R T R N E e B s U T D e L

gctacggcte2a460 aatgitgctc gouapiguicgotatgtges giiccacatgcaggtgecigagaagttctt20820 tgccattaaa
aacctccttc tcctgee catacacc tacgagtgga act aa2058 atgttaac atggttctg ctcect
e e et oo
acaac@ecyge20700tticraegeit gaggesatyy tRaacgacadcaaciaeccagruaatasdcgactatet0760
CtCCQSEQEEg%%‘EﬁtQCJ&&@PPES@t&E%%&@@&%%‘Eﬁ%&&@t%&&gaéa&@a%‘%d&ﬁﬁCtCCCQ&%@Ctgggcgg

ctttccgcgg ctgggectté acgegectta agactaagga20880 aaccccatca ctgggctcgg getacgacce ttattacacc
tactctaeRy etaldcc ePUI40 T ctanRrg §atasCciRABEHc e ic SacaAd Bataa ey §9G§e8atta édatdactc21000

tictgteage tgaectogeaHeRccacalgaitacgece AacgrgHid @aditagess 2dQRQ cteagttgac gaagagagatt

~ acaacgttgc ccagtgtaac atgaccaaag actggttcct21120 ggtacaaatg ctagctaact ataacattglg ctaccagggc

ttctatdtc?99§95agttasA9es co R Rt AR AR EafEER St cotctAdilggtggaz 1240
tgatacigasa: tagaaggast AccalCagah oapeaiCelg cactaacaaaacaaalgtgalda0t adttgttggritaccttgecc
ccaccatgc c%aag aca gé:ctac%%tcgdctaacttc%ch?GO ctatccgctt ataggcaaéga ccgcagt&g&é gcattacc
caga@a? 38“1 ?tTtg @%1 6%06cacc%?tatcgagcag Jtec CakcteCag 1t fg& T ggtcgaggcg cactcacaga21480
cctggggeascaaaestictaitgeggeaacto cgscoacgoy etagaegatgatetitigaggta t 64sggadcccalgt gdtgagcecca

_ CCCttht:té%atQQ%(t?gctEt %%Q%%gé%é“?&g9%%%%%699&939&9&0%%999&8‘@?8@°&%§%ﬁ%°99a aagegigtac
ctgcgcacgc cctfctcggec21660 cggcaacgct acaacataaa gaagcaagea acatcaacaa cagctgccge

catggetcc2u720 agtjagtagy dactgdsags cangtrdaay AT tgggteata tiitrgggcRi680 acctatgaca

agcyclfce RIIGHY JEICRAcRCR 9CC10-CRLCABHE 21840 A1 ac09£L9-giRgeaagas agpggcyta

cactggatgg cctitgcctg gaacccgcac21900 tcaaaaacat getacctctt tgageccttt ggctttictg accagegact

caagdé§igeo1obd fdddaghRET AftacHBYiR HeREIGOGE Kt titfetitifd888EYAaccgc?2690

agtttgacac ccgeaactte agactggggt ttgacceccgt cactggicit gtcatgoctg 14820
gggtatatac aaacgaagcc ttccatccag acatcatttt gctgccagga tgoggggigyg 14880
acticaccca cagccgecty agcaacttgt tgggeatccyg caageggeaa cecttecagg 14940
agggctttag gatcacctac gatgatctgg agggtggtaa cartcccgea ctgttggatg 15000
fggacgecta ccaggegage ttgaaagaty acaccgaaca gggegggggt ggcgcaggceg 15060
gcagcaacag cagtggcagc ggcgeggaag agaactccdaa cgeggeageo geggeaatge 15120
agccggtygga ggacatgaac gatcatgeca ttcgoggoga cacctttgec acacgggety 15180
agyagaageg cgctgagoce gaageagoegyg ccgaagetgc Cgocccoget gogoaaccecy 15240
aggltcgagaa gcctcagaag aaaccggtga tcaaacccct gacagaggac agcaagaaac 15300
gcagttacaa cctaataagc aatgacagca ccttcaccca gtaccgcage tggtaccttg 15360
catacaacta cggcegaccct cagaccggaa tccgctcatg gaccctgett tgcactecrg 15420
acgtaaccrg cggcetcggag caggtctact ggtcgtigee agacatgatg caagaccocg 15480
tgaccticcg ctccacgage cagatcagca actiteeggt ggtygyeyee gagotgtige 15540
ccgtgecactc caagagettce tacaacgacce aggccgtcta ctoccaactc atccgecagt 15600
ttacctctct gacccacgtg ttcaatcgct ttcccgagaa ccagattttg gogogoocge 15660
cagcccccac catcaccacc gtcagtgaaa acgttcctge tctcacagat cacgggacge 15720
taccgctgeg caacagcatc ggaggagicc agcegagtgac cattactgac gccagacgec 15780
geacctgece ctacgtttac aaggecctygg geatagtcic gocgegogte ctategagec 15840

agcaageatg tccatcctta tatcgcccag caataacaca ggctggggec 15900

gcactttttg
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Page 30 seglisting2090342PC title amend_ST25.txt tgtataacgc tggaaaagtc cacccaaagc gtacaggggc
ccaactcggc cgcctgtgga22080 ctattctgcet geatgtttct ccacgcecttt gccaactgge cccaaactcc catggatcac22140
aaccccacca tgaaccttat taccggggta cccaactcca tgctcaacag tccccaggta22200 cagcccaccc tgegtcgcaa

ccaggaacag ctctacagct tcctggagteseaacipgprAZo0 tatiicagaa gecasagigc gcagattagg agcgecactt
ctttttgtca cttgeaaaacZZBZO atgtaaaaat aatgtactagqaagacactttc aataaa%&%} aatgctttta ttt%% act22380
d
aa

ctegg A TRttt RICARER MY GRIGAIEE S SRR e aaag§aSHed T 1§88 g cat tutt8tgcgc
cactggcaggagagsacgttycgatactggty: titagtgrtc2@500. cacttagagycaggcacaagcatecgcggegetcggtga
agttttcact o g 0.¢g cC t tagcaggtc g ta tcttgaag
gcagttcg%lgg%% % gé%c%c%g?c?cgg ggg{g‘g%gc%ggf gt?ggc;gégt%%gagc%%%gat%(? %%cga%$§a%%cggctat£%ocs 2680
gccggei§§i geHty (i cagtadistiecag ety dAdaasagelt coe geteift ca 22U ssdg cottgelttdgggcgaa
cogagiegRcHanagel AcelercanAdaugas dearaRgNIgeacRagt Baantiaca glfgeaccyginocatca

aaaggtgacc gtgcccggtc tgggcgttag gatacagcge ctgcataaaa gecttgatct gettaaaage

cacctGAgEE 959 HEGEHERH SR8 SRRETAA CatiRREEAE G Rl Hait69RCag8cggddt§82980

gccgcgied 8866 CRAGR ECICAlser Bigitagaapytplgeascas atiicgacec23P4gyeresgticigeaggatctt
ggccttgcta gactgetect tcagggcgcg ctgceegttt23100 tecgetegtca catccatttc aatcacgtge tccttattta tcataatgct

tecgtgtagaY WY GG Rt P W agetddy WothtEtc AR Attt d 888 cgtgd 8283220
tcgtgajget igteggicamgtnigepaat gacigeag g aLgeeifong gapicggeg Ceg2iit ajeatcgtcasaasaggtctt
gttgctggg% %agég;[ca&cg 3%%%%%9090% tgctcetcg23340 ttcagecagg tcttgcatac

t

% act arfrigactc gractatiat t’:ltagtagcgccg Cca%%%c(é[tccactt
ggtcaggcay tagtitgaa tcgcctita ‘gatcgitatc cacgtggtac ttgiccatca’gcgegcycge agectceatg23460

CCcttcters @ yaHy cac DIy cara titagegagrtdcateaccgt aagtieaett 236R0: tregottcgc HGBETLcttc
-- CtCttCCJE&%QB%%%%%&g&%@E&P S@EE%Q@EC%%QQQ&I@BC%%%%&%%%C%%%%E%E%%%Cﬂa CigsHacC

catgcttgat tagCaccggtZ23640 gggttgctga aacccaccat tigtagcgcc acatcttctc tttcttcctc getgtccacg23700
attacclétgt gigarsy 89§ GegerY gge wmfidagadtrggeatarti tittdttg28 760-ggagcatatgy déadlitccge

COCCORRENG GRIAPCEASA AaRIPIiEl SRIRAT6RE €A387Q Agcargelaioalegaiadirctcaiqg seggactcga
tacgccgcct catccgcttt23880
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gtgttttgcg acccggeacc accgtagtct ttacgoocgy tgagoactcc acccgeaccet 16800
acaagcgegt gtatgatgag gtgtacggcg acgaggacct gcttgagcag gecaacgage 16860
gccthggga gtttgcctac ggaaagegge ataaggacat getggegttg ccgetggacg 16920
agggcaaccc aacacctage ctaaageccg taacactgea gcaggtgetg cccgegetty 16980
caccgtccga agaaaagoge ggcctaaage gcgagtctgg tgactitggca cccaccgtygo 17040
agctgatggt acccaagege cagegactgg aagatgtett ggaaaaaatg accgtggaac 17100
ctgggetgga goeeccgaggtc cgogigogyge caatcaagea ggiggcgecy ggactggocg 17160
tgcagaccgt ggacgttcag atacccacta ccagtagcac cagtattgec accgccacag 17220
agggcatgga gacacaaacy tccccggtfg ccteagoggt ggoggatgoc goggtgoagy 17280
Cggtcgetge ggocgegice aagacctcta cggaggtgca aacggacccg tggatgtttc 17340
gcgtttcage cccecggege ccgegeegtt cgaggaagta €ggeygccgoc agegegetac 17400
tTgcccgaata tgeectacat ccttocattg cgectaccco cggetategt ggotacacct 17460
accgecococag aagacgagea actacccgac gecgaaccac cactggaacc cgocgocgec 17520
gtcgeegtog ccageoegty ctyggecoccga thtccgtgeg cagggtgget cgogaaggag 17580
gcaggaccct ggtgctgceea acagcgeget accaccccag catcgtttaa aagecggtct 17640
rtgtggttct tgcagatatg gecctcaccet gocgectecyg tttcoccggtyg ccgggatice 17700
gaggaagaat gcaccgtagg aggggceatgg ccggecacygg cctgacggac ggeatgegtc 17760
gtycgcacca ccggeggegg cgcgegtoge accgtogeat gogeggeggt atcctgeoce 17820
tecttattce actgategee geggegatty gegecgtgee cggaattgeca tcocgtggect 17880
tgcaggcegea. gagacactga ttaaaaacaa gttgcatgtg gaaaaatcaa aataaaaagt 17940



tttgggggcy cccggggagg cggeggegac ggggacgggg acgacacgte ctcecatggtt23940 gggggacgte gegecgeace
gcgtccgegce tcgggggtgg tttcgegcetg ctectettcc24000 cgactggceca tttecttete ctataggcag aaaaagatca

tggagtcagt cgagaagaag24060 Page 31 seglisting2090342PC title amend_ST25.txt gacagcctaa
ccgcccccte tgagttcgee accacegeatieeaaggatas £pacasagegidd2d setaceagct tccecegtcga ggcacceecy
cttgaggagg aggaagtgat tatcgagcag24180 gacccaggtt ttgtaagcga agacgacgag gaccgctcag taccaacaga
ggatah RS2 80 EH 5 Ee b AERERUA S KO AAACE ot SR AH o E80bboga chilRggea24300
ggcgmﬁaccﬂagﬂgt@gggagacgaommmwamaacvgxg@gggma@me@%éaeeg@ﬁatctgn@aogcgttgca
agagcgcagce gatgtgcccee tcgecatage ggatgtcage? cttgcctacg aacgecacct attctca cgtacccc
o R e N R oot
agaggioestd4840 goeeddee acartint@Geaadastiyc oo mitctgoog tgeebaccg 34800

agcecgageyd ALAAIGRYGLIAECTRCAd £a999edGi% gggﬁg%%g&@éggggt@%égggtgttcaacgj%gotg ccaaaaat

ctttgagggt ctiggacgcg acgagaagcg cgcggcaaac2472 Ctgcaac aggaaaacag cgaaaatgaa agtcactctg

gagtgféfet 'Jeaast B 24 Y807 g 6t3 a8 a8t c§EgBERETE cqtaeiadagidydageatig iy gtcakted

ctitgcetagrid40 CoucretaACERR aagaicaly adracadina Igrotgaget 9aie0tacd@a4800
cgtgcgcagc ccctggagag ggatgcaaat ttgcaagaac aaacagagga gggcctaccc24960 gcagttg&cg acgagcagct

agcg o9 reRcdadtitigehag RHgE ISt dRPBE36h ad C 4R hRA adEtaai 3Gy cegéadty ctegttacey
'tggageligecgtgeaigang2alghacagistitg Ligactegpa gadgcagegcaag ciagaggrgagcatigeaso

ctacaccttt25140 cgacagggct acgtacgcca ggcctgcaag atctccaacg tggagctctg caacctggtc25200 tcctaccttg
Gaatti A A T Rt e T AR S BB A0 R0 Ebbgcootha tacgtocge

“gactgegtisaciatiict etggtacacc 25820 tggeagacgguecatyggoyt dygrageay ¢gctiggaggy mﬁg@a;c:é

caag 0 C c cgct

oo e e e R onga Racoagica
aagcaigtpcagaacitadygaactitar eceugayegeReBB0 icaggaatet fgdccgstae aigeatgtgcal8ttéetageg
actitgigee caHeagtACARAZY COGHRRIGNS GICCaCRYtLHEYAGRCAG igetacst {gg@ggtagcf@%tacctﬁ%f%o

gcctaccact ctgacataat ggaagacgtg agcggtgacg gtctactgga gtgtcactgt2574

ccagaggagc tgctgagccg ccgegegeee getttccaag atggltacce cttcgatgat 18840
gccgecagtgg tcttacatge acatctcggg €caggacgcec tcggagtacc tgageecogy 18900
gcetggtgeag tttgcccgcg ccaccgagac gtacttcage ctgaataaca agtittagaaa 18960
ccccacgglg gogoctacge acgacgtgac cacagaccgg teccagegtt tgacgotgeg 19020
gttcatccct gtggaccgtg aggatactygc gtactcgtac aaggegeggt tcaccctage 19080
tgtgygtgat aaccgtgtgc tggacatggc ttccacgtac tttgacatcc goggegtget 19140
ggacaggggc cctactttta agccctactc tggeactgee tacaacgecc tggcotcccaa 19200
gggtgcccca aatcctigeg aatgggatga agctgetact goctcttgaaa taaacctaga 19260
agaagaggac gatgacaacg aagacgaagt agacgagcaa gctgagcagc aaaaaactca 19320
cgtatttggg caggcgcctt attctggtat aaatattaca aaggagggta ttcaaatagg 19380
tgtcgaaggt caaacaccta aatatgcecga taaaacattt caacctgaac ctcaaatagg 19440
agaatctcag tggtacgaaa cagaaattaa tcatgcaget gggagagtcc taaaaaagac 19500
taccccaaty asaccatgtt acggttcata tgcaaaaccc acaaatgaaa atggaggoca 19560
aggcattctt gtaaagcaac aaaatggaaa gctagaaagt caagtggaaa tgcaatittt 19620
ctcaactact gaggcagccg caggcaatgg tgataacttg actcctaaag tggtattgta 19680
cagtgaagat gtagatatag aaaccccaga cactcatatt tcttacatgc ccactattaa 19740
ggaaggtaac tcacgagaac taatgggcca acaatctatg cccaacaggc ctaattacat 19800
tgcttttagg gacaatttta ttggtctaat gtattacaac agcacgggta atatgggtgt 19860
tctggcgggce caagcatcgc agttgaatge tgttgtagalt ttgcaagaca gaaacacaga 19920
getttcatac cagettttge ttgattccat tggtgataga accaggtact ttictatgtg 19980
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cgctgcaacc tatgcacccc gcaccgctcc ctggtttgca attcgcagct gcttaacgaa25800 agtcaaatta tcggtacctt
tgagctgcag ggtccctcge ctgacgaaaa gtccgegget25860 ccggggttga aactcactce ggggctgtgg acgteggctt
accttcgcaa atttgtacct25920 gaggactacc acgcccacga gattaggttc tacgaagacc aatcccgcecc
gcctaatgcg25980 gagcttaccy sajyegtcaymoccagggccacatieigrgceaatigearagccatcaac26040
aaagcccgcc aagagtttct gctacgaaa acgg tttacttgga cccccagtcc26100 Page 32
segIisﬁﬁgﬁﬁéﬁgﬁzg?’%qgea%?neﬁ@%%ﬁ%t%%%%&ﬁ&gﬁcg&%a@@@a 8EEERRGEE] cogBféict
atcageagtaagcegcgggee26kt0 gttgeitcec aguatggoan ¢ caaaaagaacy elgnagaigaecgccgoeas
ccacg 0 fac acagtc agagga gattttggac gaggaggagg agg at26280
9Ac0A2942 &%3999% iz 5394 %‘89%8%%%9 39 a@agéta cgg%%gg 28%%

ggaagactgg gagagcctag acg ttccga gaggtgt cagacgaa accgtcaccce tcggtcgceat
tccectegetiggagtceeagraapicgjtagreejactugB400cagetasatacticoyguicwigaggeyet2§ccggceactg
CCCQt@@@&gggg&%&E@?&%@Q 1R0Al099AG ac6AGIIgR2- CeRYI0CFI0, taRQIceang cagce

cgttagccca 0 agagcaacaa cagcgccaag gctaccgctc atggcgcggg cacaagaacg ccatagttgc26580

ttgcttfcHl gacigfggegarédasatdtE ChegEee gt CHeRIAE (ERIETHREADBCUT eeRRYEgce #e8dEcgta
acatCalgeq Hagtaceat 6aieialaCargaeeataciuRfi 100 CaGCygegds AUeUgsageaRgagCagsggFCacacagaa

gcaaaggcga ccggatagca26760 agactctgac aaagcccaag aaatccacag cggcggcagc agcaggagga

ggagCycthe 2880 HE/IEGEE 43EER JAeaceRigeGagetiaf aadtfdat ticccattti®8380

tgtatgetainatitcaacag @geagggopcaagenciaga geigannatesgagaacageizanae etctycgatsyoctcaccege
agctgcctgt atcacaaaag cgaagaicag cttcggcegea2 /7000 cgctggaaga cgcggaggct ctcttcagta aatactgcge
gctgag ggaagagct%agﬁ%&% C«cg%%% ¢ (%gtc%cacaatﬁégﬁ%g%%egéa %a%?gca?(?&%%%%%cgg %%:Oacccggz7120
CQccagatt tgiigtcEgy yocalta e gchaggaagt teerargcct dagatgtgp a2 64 86cgtigccageesataaatggga
clocagala.gaaeiueea agasiacieRacsrgpalang 20 eclRealang cocaggaces gacalgigheeaggicaa

cggaatacgc gcccaccgaa27300 accgaatict cctggaacag gcggctatia ccaccacacc%gtaataac
cttaatEEEERTI6 0L gEAGHE G LISy HITEEER g iy R CORRT SR JIREE HE Ittt Ak eaieGygtacttc2T4R0

ccagagacii 6996933 Attcagalg] £aactcaed Lucasagett.aegugeanct? 480, tcgtcagag patgcggtey
cccgggcagg gtataactca cctgacaatc agagggcgag27540 gtattcagct caacgacgag tcggtgagésg é:ctcgcttgg

Uﬂccgﬁﬁﬁjiﬁﬁﬁﬂjg3@5%9?8@@? ctttccgcgy ctgggecttc acgegectta agactaagga 20

aaccccatca ctgggctcgg gctacgacce ttattacacc tactctggct ctatacccta 20940
cctagatgga accttttacc tcaaccacac ctitaagaag gtggccatta cctttgactc 21060
ttctgtcage tggcctggea atgaccgecot gettaccoce aacgagtttg aaattaageg 21060
ctcagttgac ggggagggtt acaacgitgc ccagtgtaac atgaccaaag actggttcct 21120
ggtacaaaty ctagctadact ataacattgg ctaccagggc ttcetatatcc cagagagceta 21180
caaggaccgce atgtactcct tctttagaaa cttccagecc atgagecgtc aggtggtgga 21240
tgatactaaa tacaaggact accaacaggt gggcatccta caccaacaca acaactctgg 21300
atttgttggc tatcttgccc ccaccatgcg cgaaggacag gcctaccctg ctaacttccc 21360
ctatccgctt ataggcaaga ccgcagttga cagcattacc cagaaaaagt ttctttgega 21420
tegeaccctt tggcgcétcc cattctccag taactttatg tccatgggeg cactcacaga 21480
cctgggecaa aaccttctct acgecaactc cgcoccacgcy ctagacatga cttttgaggt 21540
ggatcccaty gacgagcecca cccttctita tgttitgttt gaagtetttg acgtggtecy 21600
tgtgcaccag cocgoaccygcy gegteatega aaccgtgtac ctgegcacge cotictcgyc 21660
cggcaacgec acaacataaa gaagcaagca acatcaacaa cagctgecge catgggetcc 21720
agtgagcagy aactgaaagc cattgtcaaa gatcttggtt gtgggecata ttttttgggc 21780
acctatgaca agcgcrttece aggetttgtt tctccacaca agctcgectg cgcecatagtce 21840
aatacggccg gtcgegagac tgggggegta cactggatgg ccttigectyg gaacccgceac 21900
tcaaaaacat gctacctctt tgageccttt ggetittctg accagogact caageaggtrt 21960
taccagtttg agtacgagtc actcctgege cgtagegeca ttgetteite coccgaccge 22020
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ttcagatcgg cggcgccggc cgctcttcat tcacgcctcg tcaggcaatc ctaactctgc27660 agacctcgte ctctgagecg
cgctctggag gcattggaac tctgcaattt attgaggagt27720 ttgtgccatc ggtctacttt aaccccttct cgggacctcc
cggccactat ccggatcaat27780 ttattcctaa ctttgacgcg gtaaaggact cggcggacgg ctacgactga atgttaagtg27840
gagaggcaga gcaactgcgc ctgaazaace 1ggiooasto egesgreagnagdiantitg 244800 cccgegacte cggtgagtit
tgctactttg aattgcccga ggatcatatc gagggcccgg27960 cgcacggcegt ccggcttacc gecccagggag agcttgeccg
tagcc@%Wé@&gﬁ%ﬁ?@t&&&éE@%%%gécl%gﬁﬁﬁ?tggﬁ c bgg%cg‘é%%%gcg&&%gﬁfﬁctcagzg% tttgca28080
actgteataareegiggaita eatcaagaicdtigitgeca deteigtggugagtatania2l1 40 foagecdd seghating2090342PC
file amend 212>, adlacagang aagatata clgganclec lpiogecate clatagacgs caccojolieg8200
acccgcccaa gcaaaccaag gcgaaccﬁggg@tggtacft aaca?ctcgtcccatctélt%z 60 Hittacaaca gtttcaaccc
agacggagty-agictatgag agaacciciorgagotcage28320ttastctatca gnagagacacccacccibitbacctgecggg
aacqlaeop! Q1gaetgergPlinn AcHaEldn Cligancar 14 AAHDEAOGAIEL £AERCUCCH 50
ctcgcccagce28440 tccagcacgce agccctggga gcatgtgaat gecatccagg aggceccggceg tetcctgaac28500
ctgagidgagaeastage e gRengaihtagagiaag icacle EdaaiqittBB80 gidetccadtbifccgacctg
CClacagags9eeiagaqs 19tacardea d9geetara948620,09caanasa CeaaggHAa §99Ceceiig accatgatgy

ccagccacta caagcagcac28680 tgccctccaa ccccggaaac ttectgtgca acccagacta tcacctttga
aagtttEas=I@ra0 GAGAaEe G4 ﬁéﬁ@ﬂﬁﬁg@cﬁﬁf@é&%@&tﬁj‘é@t‘géﬁé’g5@5@%@:&99@%5%0 tgacaattga
ctctatgiaq gaiatgciatyggsasiacaaceiiggagle Raagiectg 238360 gatgicageantnjaagtitg gesageacct
gtccecgcegga tttgttccag tccaactaca28920 gcgacccacc ctaacagaga tgaccaacac aaccaa ccgccgcta
ccggact 80 5&%3585@5%5%&3@5?%@&%%@gactt?tg 853?%%% g%%gigtggﬁaagcatggggg gtggtggttc
tccatagogeadgtitgicatgrcitalt aftatgigyaicaicigotgAYTOegtiasape] C aaangegece gattstrcat

- ctatagtccc atcattgtgc tacacccaaa29160 caatgatgga atccata cggact cac tttctc
o TR A e At Bt Be ot DD 0280 S Gtcoa
cattggotgeaygtitctcaciamaagtamy extgcatcctagostteach 28340 ¢ictattife atacggatt tgtéaéetc acgctcatct

geagegieat casleagic 29400 A1eUeS TR d5sa%95aL I9RS aaal ajatacyeh Hacaialet cagagggeal29460

tgggcgttag gatacagege ctgcataaaa gecttgatct gottaaaage cacctgagec 22920
tttgcgectt cagagaagaa catgccgcaa gacttgccgg aaaactgatt ggoecggacag 22980
gccgogtogt geacgcagca ccttgogtcg gtgttggaga tctgcaccac attteggecce 23040
caccggitct tcacgatctt ggecttgera gactgetcct tcagogogey cigoocgttt 23100
tcgetegtea catccattte aatcacgtge tecttattta tcataatgct tccgtgtaga 23160
cacttaagct cgccitcgat ctcagegcag cggtgcagee acaacgcgea geccgtggge 23220
tcgtgatget tgtaggtcac ctetgcaaac gactgeaggy acgectgeag gaatcgeocc 23280
atcatcgtca caaaggictt gttgctggty aaggtcagct gcaacccgeyg gtgctccteyg 23340
ttcagccagg tcttgeatac ggecgecaga gettccactt ggitcaggcay tagtttgaag 23400
ttcgecttta gatcgttatc cacgtggtac ttgtccatca gogegegege agectcecatg 23460
cccttctoce acgcagacac gatcgygcaca ctcagcgggt tcatcaccgt aatttcactt 23520
tecgettege tgggototte ctcticctet tgegteccgea taccacgoge cactgggtog 23580
tCctbcatrtca gocgoeogcac tgtgogotta cctecittge catgettgat tagcaccggt 23640
gggttgctga aacccaccat ttgtagegeo acatcticte tTtcticcte gergtocacg 23700
attacctety gtgatgocgg gogetcggge ttgggagaag ggogottett tttcrtottyg 23760
ggcgcaatygyg ccaaatocgo cgecgaggtc gatggcecgey ggctgggtgt gogoggeacc 23820
agcgecgtett gtgatgagtc ticctegtoe tcggactcga tacgoogect catcegettt 23880
tttgggygey <CCggyyadqy cggcggogac ggggacgggyg acgacacgtc ctcecatggrt 23940
gggggacgtc gcgocgcace geogteegege tcggygggtgg tttegogety ctoctottce 24000
cgactggcca tttoccttctce ctataggcag aaaaagatca tggagtcagt cgagaagaag 24060
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ccccagtaca gggacaggac tatagctgag cttcttagaa ttctttaatt atgaaattta29520 ctgtgacttt tctgctgatt atttgcaccc
tatctgcgtt ttgttcccecg acctccaagc29580 ctcaaagaca tatatcatgc agattcactc gtatatggaa tattccaagt
tgctacaatg29640 aaaaaagcga tctttccgaa gcctggttat atgcaatcat ctctgttatg gtgttctgca29700 gtaccatctt

agccctagct atatatccct acctigagat 199€iggag6096aatagaig29 4R0eCatgaacsa cccaactttc cccgegececy
ctatgcttcc actgcaacaa gttgttgccg29820 gcggctttgt cccagccaat cagcctcgec caccttctce cacccccact

gaaatfAfRISoBED SERFASET EataREEHYE §AGEREIGHE Ao lCREER 1eH FSERAF 869aattat29840

acagagaage fealoctagaArgaCHFaa BE89GHACEY RULAACRTEH CRYaRIEaaRRAR0 gagatceaag
acatggttaa cttgcaccag&tgcaaaaggg gtatcttttg tctcgtaaag30060 caggccaaag tcacctacg&a cagtaatacc

accqHtaeE PRt dd ARG S 198% 83558001 hdAs 5B bt Yh e atd gty dtfhgaasigtdcattaccat
aactcagegedtifi) Ragesihgaeglistinglf)342PG ditkeyanaenda odih tehteggiagaaa CogaEygCty
cattcactca cgctt%tcata %acct ag%a tctet %aCC30t24O cttattata%a %ccctﬁt%c% tctcaaagat ﬂl;)aébccct
ttaactd4td Hasasaaataso atdaagce cgaétjfgcﬁggaggtcaagct 35 CHAatte %tt%%%%ctttat tcagcagcac30360
ctccttgaece tettourage tetggiedtpoaguitcuic clggrtgcascatttticesdd 2 ceEitctamat ggédtgicag tttcctectg

tiectoleee, faadeqeace flelelleai0aan ggtiagag lganoeacg.cagoacela gaqgatacc igagcoocy
tgtatccata30540tgacacggaa accggtcctc caactgtgcc ttttcttact cctcectttg tatcccccaa30600 tgggtttcaa
gagaEete ey et CiEftge§ € tatcdjaat @ictagac 30880 ¢tocaatfge atgetycgc tkddatggg
Caacggceie IEiG99acH 8906G096aa30 /2 celiancice Caaarigiag-eaacigigag cecacciclggpgaaaaacca

agtcaaacat30780 aaacctggaa atatctgcac ccctcacagt tacctcagaa gccctaactg tggctgecge30840

cgcacRiSPAEIE GGG YidabaEr E58E3TgERAITHREAGy CEE EYctagR cH36660 §Bacgattééhaacttagea

ttgccaceamaggasacieRcagigicag:gaggnaaaeiiRe0pocerigtan qeajeaggssaeccicaseameaccgatage
~agtaccctta ctatcactgc31020 ctcaccccct ctaactactg ccactggtag cttgggcatt gacttgaaag agcccattta31080

 tacacH#AA At YiSa ARHEE YHAR A S gAY AL A EA G E R AR S P46 Bihcacttty Blcgtagcaa
ctggtcean tgtgactait gataatactt geitgcaaac3d 20§ taaggtiagt ggagecitgg gititgatic acaaggeaat

atgeageta Alale0cage31 260 aggactaady Allalicls ARaacadACh CNAeN gagtagt aleggingas1azo

cgtgcgcage ccoctggagag ggatgcaaat ttgcaagaac aaacagagga gggcctaccc 24960
gcagitggcg acgagceaget agcgegetgy cttcaaacge gogagectge cgacttggag 25020
gagcgacgca aactaatgat ggcecgeagtg ctcgrtaccg tggagcitga gtgeatgceag 25080
cggttotttyg ctgacccgga gatgeagege aagcetagagqg aaacattgca ctacaccttt 25140
cgacagggct acgtacgcca ggcctgcaag atctccaacyg tggagotctg caacctggtc 25200
tcctacctty gaattttgea cgaaaaccge ctigggcaaa acgtgerica ttccacgetc 25260
aagggcegagy cgegeegega ctacgtccge gactgegttt acttatttet atgctacacc 25320
tggcagacygg ccatgggegt ttggcagcag tgcttggagg agtgcaacct caaggagctg 25380
cagaaactgc taaagcaaaa cttgaaggac ctatggacgg cctrtcaacga gegetcegtg 25440
gcegegeace tggeggacat cattttcccc gaacgectge ttaaaaccct gcaacagggt 25500
ctgccagact tcaccagtca aagcatgttg cagaacttta ggaacfttat cctagagegce 25560
tcaggaatct tgcccgocac ctgotgigea citectageg acttitgtgec cattaagtac 25620
cgegaatgee ctecgecget ttggggecac tgotacctic tgcagcrage caactacctt 25680
gcctaccact ctgacataat ggaagacgtg ageggtgacg gtctactgga gtgtcactgt 25740
cgctgeaacc tatgcacccc gcaccgetceco ctggttigea attcgeaget gettaacgaa 25800
agtcaaatta tcggtacctt tgagcetgcag ggtcccicge ctgacgaaaa grccgeggct 25860
ccggggttga aactcactce ggggctgtgg acgteggett accttcgcaa atitgtacct 25920
gaggactacc acgcccacga gattaggttc tacgaagacc aatcccgecc gectaatgeg 25980
gagcttaccy cctgegteat tacccaggge cacattcetig gecaattygca agecatcaac 26040
aaagcccgee aagagtttet gotacgaaag ggacgggagg titacttgga cccccagtoc 26100
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tgctcaaaac caactaaatc taagactagg acagggccct ctttttataa actcagccca31380 caacttggat attaactaca
acaaaggcct ttacttgttt acagcttcaa acaattccaa31440 aaagcttgag gttaacctaa gcactgccaa ggggttgatg
tttgacgcta cagccatagc31500 cattaatgca ggagatgggc ttgaatttgg ttcacctaat gcaccaaaca caaatcccct31560

caaaacaaaa attggccatg gcctagaqitlgniicaass Sag0eiatng Heetraasidl e aggaactggc ctiagttttg
acagcacagg tgccattaca gtaggaaaca aaaataatga31680 taagctaact ttgtggacca caccagctcc atctcctaac

tgtag 0P S9GEa GBS EFAD SGAfGEHES CEEACRHTG TEtabe A atgtdcagPea5atacttg® i agtttc31800
agttitggeh gitaaagaes-gigeniceataistggancagticacs gtgrleatctt] 86 dattatgaga titgacgaaa

atggagtgct actaaacaat tccttcctgg acccagaata31920 ttggaacttt agaaatggag atcttactg acagcc
tatac ARG GRS AR T AR P A5 A 0 B et Bt B Aoattgt32040

cagtcaagiytacitaaasgrgageoaaaan taaagctgia agagiaaceasijagactaaaldgd Ofreggtacazasygaaacaggag

acacaactcc aagtgcatac tctatgtcat tttcat a32160 ctgotctgqc cacaact taatgaaat caca
s e B A G e B aagaa

tegtttgtgtdatgiicaa cotgtitatt dtichatyr3Z280cagasaetiiccaagiuatut ccarcagracsatagcetticcaccacat

agetiglacadaa gaig Qac%t@@&%%%gaga@é‘z?@g@c%%%%g%%&@ﬁcc‘és@z@fgg%@&mc%%@o

aacacacaga gtacacagtc Ctttctcccc ggctggcectt aaaaagcatc atatcatggg taacagacat attcttaggt
gttataftéevacacaytietiatcgas cedascyetcaBEro CEtgRatrsatssasetieedbgeagctiCadiaagtt

catgtegeleasagrigat3dedihgagesacady Claetaigea-getiagantt ectaacaas £09%0aag9e640
gaagtccacg32640 cctacatggg ggtagagtca taatcgtgca tcaggatagg gcggtggtgce tgcagcageq32700
cgcgd#asH BEGt g EheEY ey L Cad GR A tHEEAc Y GtY Q@t@t%%ag@%‘iﬁcagc %’attcgcacc
gccecocagR; tage 3sgas daicelcea 0sgeag caged28gihggassatgaiataagiinaagcagcacagitaactgcagea
. tagcaccaca atattgttca32880 aaatcccaca gtgcaa? (:éggct%tatccaa agctcatgggc ggdggaccz%%g 0
gaaccac%accgttg%alfoagaga@&act%%?g cacaaagééagﬁ aﬁaf aqﬁ Cag?&g"f‘é’&&@% cdléatadac cgctdgaca33000
taaacagttacyotoititgge atgitgtaat ¢caccaecte cogytactat ataaacuigi33060 gattaaacat ggéegéoatcc
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aceacgalae [8BACCAYG! 0900aaAR0e 100eR0SS90RRA AN R ARRNIN SR AdRRARRg g0RcigRaRy aatgacagty |
gagag cca8 gactcgtaac
ctctgegatc cctcacccge agetgectgt atcacaaaag cgaagatcag cttcggegea 27000
cgetggaaga cgcggaggct ctcttcagta aatactgege getgactott aaggactagt 27060
ttcgecgecct ttctcaaatt taagcgegaa aactacgtcea tctccagegg ccacacccgg 27120
cgccagcace tgitgicage geccattatga gcaaggaaat toccacgcoc tacatgtgga 27180
gttaccageoe acaaatggga cttgcggotg gagctgecca agactactca acccgaataa 27240
actacatgag cgcgggaccc cacatgatat cccgggtcaa cggaatacge geccaccgaa 27300
accgaattct cctggaacag geggetatta ccaccacacc tcgtaataac cttaatcccc 27360
gragttggcc cgetgoectg gtgtaccagg aaagtcccge teccaccact gtggtacttco 27420
ccagagacgc ccaggccgaa gttcagatga ctaactcagg ggcgeagctt gegggegget 27480
ttcgtcacag ggtgoggicg cocgggcagy gtataactca cctgacaatc agagggcgag 27540
gtattcagct caacgacgag tcggtgagct cctegottgg tctcocgtocg gacgggacat' 27600
ttcagatcgy Cgygcgccgge cgotottcat tcacgecteg teaggeaato ctaactotge 27660
agacctcgtc ctctgageog cgctotgyag geattggaac tctgcaatit attgaggagt 27720
ttgtgccatc ggtctacttt aaccectict cgggacctec cggccactat ccggatcaat 27780
ttattcctaa cittgacgey gtaaaggact cggcggacgg ctacgactga atgttaagtg 27840
gagaggcaga gcaactgcge ctgaaacacc tggtccacty tcgccgecac aagtgeriig 27900
cccgcgacte cggtgagttt tgetactttg aattgceccga ggatcatatc gagggoocgg 27960
cgcacggegt ccggettace gcecagggag agettgeccg tagectgatt cgggagttta 28020
cccagcgecce cotgeiagit gagcgggaca ggggaccctg tgttetcact gtgattigea 28080
actgtcctaa ccctggatta catcaagatc tttgtrgeca tetetgtget gagtafaata 28140



catggatcat catgctcgtc atgatatcaa tgttggcaca acacaggcac acgtgcatac33240 acttcctcag gattacaagc
tcctcecgceg ttagaaccat atcccaggga acaacccatt33300 cctgaatcag cgtaaatccc acactgcagg gaagacctcg
cacgtaactc acgttgtgca33360 ttgtcaaagt gttacattcg ggcagcagcg gatgatcctc cagtatggta gcgegggottt33420

ctgtctcaaa aggaggtaga cgatgegias t9tapauagt g ce0agas AaREEAY8IG33480 gtgttggtcg tagtgtcatg
ccaaatggaa cgccggacgt agtcatattt cctgaagcaa33540 aaccaggtgc gggcgtgaca aacagéézé% cgtcteeggt

cteg gt HGRR gt #3360 57 (ragRAGT thtagthtaf cRETtEtdd HadCatctd-ghthtecect cgggt33660
tctatglaaa eteaticata £aacgelogeyatgataacaiaepteateg cagrataagcadd ¢20geacccapgressacctacaca
ttcgttctgc gagtcacaca cgggaggagc aagagct33780 ggaagaacca tgtttttttt tttattcca ttatcc

A AR A A A 3500 B A A AT StoT e Btacaginn
aagaacagatd’la0gaatggealtt giaagatgtt gcasaatgy ftcaapagg caaaoggeocdgacgteédad3960
gtggacgtaa ctaaacc cttcaggqt tcct a tt tc34 atg ataattct
ca o B S R A e S e
CCCLoTatTaTedcioanl4bys gradoiaait Aagatce atatsaggutLttatagteatytatadsp 00
attca@@?a%q% 0 IBAC GLIASOETl AMIeCSHeYcagegcea: 6lgaasgtag34260 Page
36 seqglis mg;ézagg(%%%%%?g%i Geah 0 g g

amen _STZ%txt tcgtgcaggt ctgcacggac cagcgcggcc acttccccge
caggeRietEt Ga8aRaERAS43 20 EACAHAL Y A HATRAN Y LRtAERYA JHatfgcPecagettadt

cceggligianzd3q0gatighocmigggedacoataleaaalge gdaogigelanicaaaaaalgaggcaaagegd4440
tcgcgcaaaa aagaaagcac atcgtagtca tgctcatgca gataaa%gca taagctcc34500 ggaaccacca cagaaaaaga

cacchBft e SCATRRRT IS THEMOAR A5 60%A5CACRERAGT BddataRdtd Heiddacatt Yatkattaga
- agcctgigibacageaggpalddotdd saacpacact tataagopiaagacygasia Cogrealgpraggcytgasog

- taaagaaact34680 gaicaceld Altaaanage accactgaca qetccloggl calglocaa lcatagiglad 40
" aagacté§gtasftacatch gotiyatica c%‘icggtcgg%gc §83aag cgaccgaantsa g%cccggggg aatacatacc

cgcaggtgtagmgacangat taoagporrataggaygtaddds0 tadgatastyabtaggagacpaaaadichdat aaacacctga
aaaa%’%%é%%%%%ﬁ@%? 0 AAlAgeAct Cleacaeles,AgaacaasAl.AcRgadcE £acadsages

gcca 0 tcagccttac cagtaaaaaa gaaaacctat taaaaaaaca ccacicgaca cggcaccagc35040
atctaccaca aatacaccce aagtttctge ctttgtcaat aactgggata acttgggcat 29040
gtgotggttc tccatagege ttatgtttgt atgccttatt attatgtgge tcatctgetg 29160
cctaaagCgec aaacgcgecc gaccacccat ctatagtecc atcattgtge tacacccaaa 29160
caatgatgga atccatagat tggacggact gaaacacatg ttcttttcic ttacagtatg 29220
attaaatgag acatgattcc tcgagttttt atattactga ccctigttgc gctttttigt 29280
gcgtgetcca cattggetge ggtttctcac atcgaagtag actgeattee agoecttcaca 29340
gtctatttge tttacggatt tgtcacccte acgetcatct gcagectcat cactgtggtce 29400
atcgccttta tccagtgeat tgactgggtc tgtgtgeget ttgcatatct cagacaccat 29460
ceccagtaca gggacaggac tatagctgag cttcttagaa ttctttaatt atgaaattta 29520
ctgtgacttt t¢tgctgatt atttgcacce tatctgegtt ttgttccccg acctccaagce 29580
ctcaaagaca tatatcatgc agattcactc gtatatggaa tattccaagt tgctacaatyg 29640
aaadaagcga tctticcegaa gootggtiat atgcaatcat ctetgttatg gtgttotgea 29700
gtaccatctt agccctaget atatatccct accttgacat tggctggaac geaatagaty 29760
ccatgaacca cccaactttc cccgegeocy ctatgettec actgcaacaa gtrgttgecy 29820
gcggetttgt cecagecaat cagectcgoe caccttctee cacccccact gaaatcaget 29880
acttraatct aacaggagga gatgactgac accctagatc tagaaatgga cggaattatt 29940
acagageage gectgetaga aagacgcagy geageggeog agcaacageg catgaatcaa 30000
gagctccaag acatggttaa cttgceaccag tgcaaaaggg gtatcttttg tcicgtaaag 30060
cagyccaaag tcacctacga cagtaatacc accggacacc gocttagceta caagttgeca 30120
accaagcgtc agaaattggt ggtcatggtg ggagaaaage ccattaccat aactcagcac 30180
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tcaatcagtc acagtgtaaa aaagggccaa gtgcagagcg agtatatata ggactaaaaa35100 atgacgtaac ggttaaagtc
cacaaaaaac acccagaaaa ccgcacgcga acctacgccc35160 agaaacgaaa gccaaaaaac ccacaacttc
ctcaaatcgt cacttccgtt ttcccacgtt35220 acgtcacttc ccattttaag aaaactacaa ttcccaacac atacaagtta

ctccgeecta35280 aaacctacgt easttacGay HEEEASHG CETHCARERAE gigacaaact ccacceectc35340
attatcatat tggcttcaat ccaaaataag gtatattatt gatgatgtta attaacatgc35400 atcggatccat at%%g tgtg
§&ithetga %

aaatabtHHEagAIGCYE WJHgaARET HACTe &AfchdRS480 Jegeidtoytictt tgcgcteg
gtcgttegpertgeguceageabdad optatecagehecactaaaaggyytaatact gitatagagasgaatcaggggoo

alaacqcagg3a680 aaagaqcalg lgageaaang gecageagaa gccangaas cglaaaang Cogegacsse40
ggcgtithit Catdggeftec gttectligs coagcattad daaaatcyac getcaagtea gaggtggcga aacccgacag

gactataaag @teocagyoy dtiegccety gaageigcct856 760t gtgegetatametgttocya ctctgecgcetta@éggatac
CHOCCOESL e eRRTR0 Gg0RRE0N0 Aepalicle AlAgr AcaSialanalal eLeAallean 19ipgalcaIoeso
tcgctccaag ctgggcetgtg tgcacgaacc ccccgticag cccgaccgct gegecttatc35940 cggtaactat cgtcttgagt
ccaacrtuljttasgacatiiy iatogceasaguthy dage38 R0  chtfggas agutttageatgagegagenttl tgtaggeggt

gctacgag! 16H92agte30000 gtegectargdacaaciaraclagragapeagatitaat alctgcacts igeigaagec36120
agttaccttc ggaaaaagag ttggtagctc ttgatccggc aaacaaacca ccgctggtag36180 cggtggtttt tttgtttgca

agcadciyatidcgc§ea89 14808 PO fda FAaGRE A0 tEBlifgaratittetaddd dgtetgac gtggaac
gaaaasicasagtiaagogaisaRoR Rage.3{g5e0tsing2Q90342PG diile @raepdcsytaa.txt thggtoaty

agattatcaa aaaggatctt cacctagatc cttttaaatt aaaaatgaag36360 ttttaaatca atctaaagta tatatgagta

aacttdyitt Yad it aRR B Aa A4 80 By TGy Ctaf At A 20t L AR tca ettty
cctgaeteoe3648Q cplegigtan ataactaagadacgggagggacitaccateiaggecegagty ctgeaatgatiiz@as40
accgcgagac ccacgctcac cggctccaga tttatcagea ataaaccage cagccggaagass00 ggec ¢ agaagtggtc
A2 e (o R T S PR LT o i 0 b
CyCaapUitydgrmmearaBEiiRe daaaggatckicarsiagat trititeacy tegmsagesa gictgcagdy 60

acgolgeladn (80 8%8%%9&[!}%@ %8&%@98&%99998&%&%&9’31@%9&9&@9%%%@033%89@36840
aagcaggtag Cttgcagtgg gcttacatgg cgatagctag actgggcggt tttatggaca36900

ctcacccect ctaactactg ccactggtag cttgggcatt gacttgaaag agecccattta 31080
tacacaaaat ggaaaactag gactaaagta cggggctcct ttgcatgtaa cagacgacct 31140
aaacacttig accgtagcaa ctggtccagy tgtgactatt aataatactt ccttgcaaac 31200
taaagtitact ggagccttgg gttttgattc acaaggcaat atgcaactita atgtagcagg 31260
aggactaagg attgatitcic aaaacagacg ccttatactt gatgttagtt atccgtttga 31320
tgctcaaaac caactaaatc taagactagg acagggecct cttfttataa actcagcecea 31380
caacttggat attaactaca acaaaggcct ttacttgttt acagcttcaa acaattccaa .31440
aaagcttgag gttaacctaa gcactgcecaa ggggttgatg tttgacgcra cagecatagce 31500
cattaatgca ggagatgggce ttgaatttgg ttcacctaat gcaccaaaca caaatccect 31560
caaaacaaaa attggccatg gectagaatt tgattcaaac aaggctatgg ttcctaaact 31620
aggaactgge cttagttttyg acagcacagg tgccattaca gtaggaaaca aaaataatga 31680
taagctaact tigtggacca caccagcetcec atctoctaac tgtagactaa atgcagagaa 31740
agatgctaaa ctcactttgg tcertaacaaa atgtggeagt caaatacttg ctacagtttc 31800
agttttggct gttaaaggca gtttggctco aatatctgga acagticaaa gtgctcatct 31860
tattataaga titgacgaaa atggagtgct actaaacaat tccttcctgg acccagaata 31920
ttggaacttt agazatggag atcttactga aggeacagec tatacaaacg ctgttggatt 31980
tatgectaac ctatcagett atccaaaatc tcacggtaaa actgccaaaa gtaacattgt 32040
cagtcaagtt tacttadacg gagacaaaac taaacctgta acactaacca ttacactaaa 32100
cggtacacag gaaacaggag acacaactcc aagtgcatac tectatgtcat tttcatggga 32160
ctggtctgge cacaactaca ttaatgaaat atttgccaca tcctettaca ctttttcata 32220
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gcaagcgaac cggaattgcc agctggggceg ccctetggta aggttgggaa gecctgcaaa36960 gtaaactgga tggctttcte
gccgcecaagg atctgatgge gcaggggatc aagcetctgat37020 caagagacag gatgaggatc gtttcgcatg attgaacaag
atggattgca cgcaggttct37080 ccggccgctt gggtggagag gctattcggc tatgactggg cacaacagac
aatcggetge37140 tetgatgeeg eegigiesd0eiaigagss ¢agueasasrICcegiisttiLigicaagacc37200 gacctgtceg
- gtgccctgaa tgaactgcaa gacgaggcag cgcggctatc gtggetggec37260 acgacgggcg ttcecttgege agctgtgcete

gacgtfgittIEiiRg e85 48800 Ay HE20 tHitds P GaA8tde todddadaat etcetgtéat 8fcaccttge

tcctgcegagd 380 aagatatons: teatgacign: l0CAAGGET €gctgsata coctigriccgigetacctgrBygA0
ccatt(;q%aécc accaagcgaa acatcgcat

ggac

e A A e e one

t37500 cttgtcgatc aggatgatct

5@8& gaggatctcg

tcgtgaceca iggogatgac3o2f-tgetigecgacatajgatggt ggaaaatggregctittcig gatteatcga grgEpccgg37680

clogigigq cquaccaca teaggacala aealiqucia cesglantal |

ccgcttce
aaaattitg3F860 ttasatcagt tcatititizn aegakitaggtiegashtcglyo dacaccetc atdagicaaa3 3@28agaatagacc

lgeadatianpd gl a%&&%@%%é&&@r?cgt@z%%9909aaa

gcgat

aacc

103649

g
QQC at cagggcgatg gcccactacg38

cg ota

tccegatic

degRaliagRaeR

g

0 tgaaccatca cccaaa

cagcgca

cgc

37740
g%@%%ﬁ%@gaigﬁgﬁéggég

tctatc

caa gttt

cgggg agtgggctga

ac gagttctict gaattttgtt

ttgCg gtcgaggtgc cgtaaagctc

tanatcggas3819D BEERIASHEY AaPEeeteEt agagetatacggag Ry e cERfeaey Iggcodtd®a38160

092aqgQaag3aadcosaas Sa06cY9960618999Cac s g6RALGIRA €O Caeast38 220 gcasgiaacc
accacacccg cgcgcttaat gcgcecgctac agggcegcegtc cattcgeccat38280 tcaggatcga attaattctt aat38303 Page

38 seyiitittyP908A IS ER(E At 28525 pAL5965 0T 1589438259952 BNA <348 Artificial
Sequeraee2dlr €223t AtrRGIFI24460MESH ad@>cagcaccaca atattgttca

aaatcccaca
ggccatcata
taaacattac
gattaaacat
ctatacactg
catggatcat
acttccteag
cctgaatcag
ttgtcaaagt
ctgtctcaaa
grtgttaggtcg
aaccaggtge
gtgtagtagt
tctatgtaaa
acacccagec
ggaagaacca
tattaagtga
aatggcattt
gtggacgtaa
aaccatgecc
aatattaagt
gcagcgaatc

ggaacattaa

gtgcaaggeg
ccacaagegce
ctcttttggc
ggcgccatec
cagggaaccg
catgctegtce
gattacaagc
cgtaaatccc
gttacattcg
aggaggtaga
tagtgtcatg
gggcgtgaca
tgtagtatat
ctccttcatg
aacctacaca
tgrrrttett
acgecgctecc
gtaagatgtt
aggctaaacc
aaataattct
ccggecatty
atgattgcaa

caaaaatacc

ctgtatccaa
aggtagatta
atgttgtaat
accaccatcc
ggactggaac
atgatatcaa
tccteecgey
acéctgcagg
ggcagcageg
cgatccctac
ccaaatggaa
aacagatctg
ceactetetce
cgecgetyec
ticgttctge
tttattccaa
ctceggtggce
gcacaatggc
cttcagggtg
catctcgeca
taaaaatctg
aaattcaggt

gcgatccogt

agctcatgge
agtggcgacc
tcaccacctc
taaaccagct
aatgacagtg
tgttygcaca
ttagaaccat
gaagacctcg
gatgatccte
tgtacggagt
cgccggacgt
cgtctceggt
aaagcatcca
ctgataacat
gagtcacaca
aagattatcc
gtggtcaaac
ttccaaaagg
aatctectet
ccttctcaat
ctccagageg
tcctcacaga

aggtcecctic

ggggaccaca
cctcataaac
ccggtaccat
ggccaaaacc
gagagcccag
acacaggcac
atcccaggga
cacgtaactc
cagtatrggta
gcgccgagac
agtcatattt
ctcgeegett
ggcgeecect
ccaccaccge
cgggaggagc
aaaacctcaa
tctacageea
caaacggccec
ataaacattc
atatctctaa
ccctecacct

cctgtataag

g<agggccag
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gaacccacgt
acgctggaca
ataaacctct
tgcccygecgy
gactcgtaac
acgtgcatac
acaacccatt
acgttgtgeca
gegegggttt
aaccgagatc
cctgaageaa
agatcgctct
ggcttcgygt
agaatraagec
gggaagagct
aatgaagatc
aagaacagat
tcacgtccaa
cagcaccttc
gcaaatcccyg
tcagcctcaa
attcaaaagc

ctgaacataa

32880
32940
33000
33060
33120
33180
33240
33300
33360
33420
33480
33540
33600
33660
33720
33780
33840
33900
33960
24020
34080
34140
34200
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<221> misc feature <222> (36682)..(36682) <223>nis a, c, g, or t <400> 9 ggatccgaat tcttaattaa
catcatcaat aatatacctt attttggatt gaagccaata60 tgataatgag ggggtggagt ttgtgacgtg gcgcggggceg
tgggaacggg gcgggtgacgl20 tagtagtgtg gcggaagtgt gatgttgcaa gtgtggcgga acacatgtaa gcgacggatgl80

tggcaaaagt gacgttttg gtgtgcgcgg, QWW%%% tificgcoeg240,gitttaggeg gatgtigtag
taaatttggg cgtaaccgag taagatttgg ccatttfcgc300 gggaaaactg aataagagga agtgaaatct gaataatttt

gtgttabea $538GE gFALIBOIRR AL HELISCCGHE Gacar 486 HAREYtggHGasRELC agitgRfta20

ctcaggigth Hrcanotic cogaieaqan HOgcitl aitalialag 16a0cigree480 alagigiatiiataceoggdgagticcte
aagaggccac tcttgagtgc cagcgagtag540 agttttctcc tccgagecge tccgacaccg ggactgaaaa%gggacatat

tatctgBEAEBDEP G atffttectat chbdfd A R abItitg aéeagtt§arcdazdfdygta ggctgata
atcttceagejestagceayiigaascageigenpitca cgaaciofaty 20 gatliagacy igasgeeeec cyaagaicce

o D T AR oD CAg U0 AR AGeA Jhgageotbbd dotecgt

ctatgcoaaa taitgtasegagaggigatcy atceattcagptyacgacgagds yatgaagagy gigaggagdit (g ttagat

tatgtgga gggca cggttgcaggl1020, tettgtcatt atcaccggag gaata acccag gtgttc
e o R

tggtgtogtaBnautaT tEARAEAS GL g iy TRaA AR RO HgRIGt gasrtttacaagticcty tgid8acc
. tgagc&%%%%%é@%%%@@@@aaa&?m QG RAGACEL A GLRASCAIE: GlalANGAG geCtgctaley

ctgagacgccl320 cgacatcacc tgtgtctaga gaatgcaata gtagtacgga tagctgtgac tccggtcctt1380 ctaacacacc

tectgRFHECE46689a0]G TREREEIGR RBREATR AR SRaR G cFRAA0EHGadiiaBoR I Cytcg Sé8BB ctgtyg

aatgtalee.d9acHAG AGGHRACCIBRQA acaasetit soactitade dotraacgeecr@dccata aggjgtaaac
~ ctgtgattgc1560 Page 39 seql sting2090342Pc title amend_sT25.txt gtgtgtggtt aacgcctttq tttgctgaat

 gagttgart G HadthCaa80HiG 20 Taht B RS K CafffC Bt dHaAG Gddeg88act tAddfygtat

ataatgegeet@8lc cagtaaaaaa gaaaacctat taaaaaaaca ccactcgaca cggcaccage 35040
tcaatcagtc acagtgtaaa aaagggccaa gtgcagageg agtatatata ggactaaaaa 35100
atgacgtaac ggttaaagtc cacaaaaaaC acccagaaaa ccgcacgcga acctacgecc 35160
agaaacgaaa gccaaaaaac ccacaacttc ctcaaatcgt cacttcegtt titcccacgtt 35220
acgicactic ccattttaag aaaactacaa ttcccaacac atacaagtia ctocgeocta 35280
aaacctacgt cacccgooce gttoccacge coccgegecac gtcacaaact ccacccoctc 35340
attatcatat tggcttcaat ccaaaataag gtatattatt gatgatgtta attaacatge 35400
atggatccat atgcggtgig aaataccgca cagatgcgta aggagaaaal accgcatcag 35460
gcgctcttoe gottoctoge tcactgactec gotgegotog gtegttcggo tgoggegage 35520
ggtatcagct cactcaaagg cggtaatacg gttatccaca gaatcagggg ataacgcagg 35580
aaagaacatg tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg ccgcgttget 35640
ggcgtttttc cataggctcs goccccctga. cgagcatcac aaaaatcgac gcotcaagica 35760
gaggtggega aacccgacag gactataaag ataccaggeg tttcccccectg gaagctcecect 35760
cgtgcgetet cctgtteega ceoctgoeget taccggatac ctgtocgoct ticteccttc 35820
gggaagcgtyg gcegerttctc atagctcacg ctgraggtat ctcagttcgg tgraggtegt 35880
tcgetccaag cigggetgtg tgcacgaace ccccgttcag cccgaccgct gogoottatc 35940
cggtaactatlcgtcttgagt ccaacceggt aagacacgac ttatcgecac tggcageagce 36000
cactggtaac aggattagca gagcgaggta tgtaggcggt gcracagagt tcttgaagtg 36060
gtggcctaac tacggctaca ctagaaggac agtatttggt atctgegetc tgotgaagcec 36120
agttaccttc ggaaaaagag ttggtagete ttgatccgge aaacaaacca cegoetggtag 36180
cggtggtttt trtgtttgca agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga 36240
tcctttgate ttttctacgyg ggtctgacgce tcagtggaac gaaaactcac gttaagggat 36300
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gtgggctaat cttggttaca tctgacctca tggaggcttg ggagtgtttg gaagattttt1740 ctgctgtgcg taacttgctg gaacagagct
ctaacagtac ctcttggttt tggaggtttc1800 tgtggggctc atcccaggca aagttagtct gcagaattaa ggaggattac
aagtgggaat1860 ttgaagagct tttgaaatcc tgtggtgagc tgtttgattc tttgaatctg ggtcaccaggl920 cgcttttcca
agagaaggtc atcaagactt tggattgtégﬁ%c%qgﬁgggﬁ%gc;gicg%lgggngggggtggxtgttttgagt tttataaagg
ataaatggag cgaagaaacc catctgagcg2040 gggggtacct gctggatttt ctggccatgc atctgtggag agcggttgtg
agacddaagafd o0 assgeetctacrpgtet ttegtergdaggiegathat sgacggagtgageagcadfcis0

agcagGagqga.q9aagerago (99CHaCA9L 49039 CR9GCECINgRAE £G0a0AYEeY2420 dCskagacce
tcgggaatga atgttgtaca ggtggctgaa ctgtatccag aactgagacg2280 cattttgaca attacagagg atgggcaggg

gctaaSigefty eaAagRkRIG B GEaG6E2840 fEt§aghEtaddgad8db P cHdgaait g titaftlaatgacca
gacaq%@g@g‘%tg@aﬁ&tﬁtggttiwt@@@@g@gca@mmﬁggg%g@ga@C&tgga&@tﬂﬁegcmﬁ&@@agaagtat
tccatagagc agctgaccac ttactggetg cagecagggg atgattttga ggaggctatt agggtatatg caaaggtgge
actta@gfé@&%c&&@'f%%%%a&%f%@%gggﬁb%‘%ﬁ %gﬁaécgﬁgttﬁﬁ% %%%gg a2638ggccqg

aggtogaaaj26<H): ageiacegRe- Jetagagtygicatiagaigtiagcaigaia matatgtgge epggogtgaieylid tggcatggac
ccccaatt ttagc ttatc276cc): atg_:l%ttttcctgC ccaatacca ac %ct acacggtgta

ggggtggtta ttatgaatgt aaggtttact

R TR A G R S E T o T RSO
gaagguggtl gigigtegorctegataguiay yutticdal smgadatgec tettigsaag 294 tugtgiacctty gagtétcctgt
Ctgag99&%89%%3‘959&}%%%%%09@%%5995.8‘8&0‘%%%99 8%9@95%H&Q&g‘&bac%ﬁ%é‘as‘gcgtﬁ%ﬁ@tga“
aagcataaca tggtatgtgg3060 caacigcgag gacagggc:c%J cltcagatgCt gacctgctcg gacggcaact gtcacctgct3120
gaagaceaRtEcagtIrgetagtoey eaakft Gy eCag istRF AgBatagEat3 T8t cce g ificcttge

atttgogiaa (a9r0e95ck YIgieClat clacsanad24Q soalliasgt CRLAGiaaga faltgetiga gsg6ea9agcC
atgtccaagg tgaacctgaa3300 cggggtgtit gacatgacca tgaagatctg gaaggtgctg aggtacgat 035
20

- agacctgtsic3g86 dagGiddada B AY R dcditEdPacatataae daceagettd4ghtgct
tgtgacegre GRoCIRagR §6aaiCactiggigalgce ifeREERU6E sigaalig 034ER sietagcgatigaggatacag

tt tac t tgtgt tggct t t 3540 tata t t tcttatgta gttttgtat
atgaggiac \gasatalg oacoldoettaagnioqqInt0 annosalata eaagutdedy gcfiatga giigatc

tetgatgecg cocgtgticcy gotgtcageg caggggcgee cggitectttt tgtcaagacce 37200
gacctgtccyg gtgccctgaa tgaactgcaa gacgaggcag cgeggetate gtggetggec 37260
acgacgggcg ttccttgege agetgtgete gacgttgtca ctgaagcggg aagggactyg 37320
ctgctattgy gegaagtged gggocaggat ctectgtcat ctcaccttge tcoctgecgag 37380
aaagtatcca tcatggcetga tgcaatgegg cggcetgcata cgettgatcc ggctaccige 37440
écattcgacc accaagcgaa acatcgcate gagegageac gtactcggat ggaagecggt 37500
cttgtcgate aggatgatct ggacgaagag catcagggge tcgogecage cgaactgrttc 37560
gecaggotca aggcgageat goccgacyge gaggatcteg teogtgaccca tggcgatgec 37620
tgcttgccga atatcatggt ggaaaatgge cgettttetg gattcatcega ctgtggecgg 37680
ctggotgtgg cggaccgeta tcaggacata gogttggeta cccgtgatat tgctgaagag 37740
cttggeggcy aatggactga ccgoltioctc grgetttacy gtatcgooge teccgatteg 37800
cagcgcateg cottotatcg cottottgac gagttcttct gaattttgtt aaaatttttg 37860
ttaaatcagc tcatttttta accaataggce cgaaatcgge aacatccctt ataaatcaaa 37920
agaatagacc gcgatagggt tgagtgttglt tocagtttag aacaagagte cactattaaa 37980
gaacgtggac tccaacgtca aagggcgaaa aaccgtctat cagggcgatg gcccactacg 38040
tgaaccatca cccaaatcaa gtrttttgcg gtcgaggtge cgtaaagete taaatcggaa 38100
ccctaaaggy agecccecgat ttagagettg acggggaaayg ccggcgaacg tggcgagaaa 38160
ggaaggygaag aaagcgaaag gagegggcge tagggegotg gcaagtgtag cggtcacgcet 38220
gcgcgtaace accacacccg cgegetitaat gegecgcetac agggcegegte cattegecat 38280
tcaggatcga attaattctit aat 38303
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seglisting2090342PC title amend_S125.txt cgccatgagc accaactcgt ttgatggaag cattgtgagc tcatatttga
caacgcgcat gcccccatgg geccggggtge gtcagaatgt gatgggctcc agcattgatg gtcgecccgt cctgececgea
aactctacta ccttgaccta cgagaccgtg tctggaacgc cgttggagac tgcagcectcec gecgecgctt cagccgcetge
agccaccgcc cgegggattg tgactgaatt 19eitoeichagsecacity caagsagignageliccegt teatccgece gegatgacaa
gttgacggct cttttggcac aattggattc tttgacccgg gaacttaatg tcgtttctca gcagcetgttg gatctgcgec agcaggtttc
tgccct grgttcctccc ctcccaatgc ggtttaaaac ataaataaaa aaccagactc tgtttggatt tggatcaagc aagtgtcttg
ctgtctﬁ%??%agggggtg tgcgcgegeg gtaggeccgg gaccageggt cteggtegtt gagggtectg tgtatttttt ccaggacgtg
gtaaagijtga ctwtggatgt tcagatacat gggcataagce ccgtctctgg ggtggaggta gcaccactge agagcttcat getgeggggt
gotgtt ég>atd‘aft5b5b‘i1€dta§%t‘fﬁéegcgctgggcg tggtgcctaa aaatgtcttt cagtagcaag ctgattgcca ggggcaggec
cttggtgtaa-gtgtttacaa agcggttaag ctgggatggg tgcatacgtg gggatatgag atgcatcttg gactgtattt ttaggttggce
tatgttce@a yccatatBeb tBédugdfart catgttgtgc agaaccacca geacagtgta tccggtgeac tigggaaatt tgtcatgtag
cttagaagga aatgcgtgga agaacttgga gacgcccttg tgacctccaa gattttccat gcattcgtcc ataatgatgg caatgggecc
acgggaygsg gcctgggega agatatttct gggatcacta acgtcatagt tgtgttccag gatgagatcg tcataggceca tttttacaaa

gcgcg@é@g @@ ?@é? %g?tgfggtat aatggttcca tccggeccag gggegtagtt accctcacag atttgcattt cccacgcttt
gagttcagat gowgagaica [giglasktg cggggcgatg aagaaaacgg tttccggggt aggggagatc agctgggaag

aaag%% tt cctgagcagc tgcgacttac cgcagecggt gggeccgtaa atcacaccta ttaccgggtg caactggtag

ttaagAYE GkAUCBEE.AICAIECEIG AHSAI9999G ERACHEGTt RRASAIBICG SIgREIEAGA tuttttcegh gaccaaatee
gccagaaggc getcgeegec cagegatage agttcttgca aggaagceaaa gtttttcaac ggtttgagac cgtcg&ggt :

aggcatBRtrRGeRE IIgaeeast cHy HEt g §G 188 aeaR) CIagiteig L1eeacgge tetcgateda geatatctec
tegtttogge aaliagogeg.asHicacig:arageaqta alegaigstc Stocadacss gegasggiea totctitcpaegggegeagg

- gtcetecgtca gegtagtctg ggtcacggtg aaggggtgeg ctccgggcetg cgegetggece agggtgegcet tgaggctggt cetgetggtg
ctgaadBETi Yy AP G EEETYc§Eg A SIPAR T g a2 CST a‘fﬁb%&géaﬁg cctecgtgyc gtggeectty
gCycosagatignartigaa UeRIgCHEsgeacgaunga agggagandtigagyges tagageitgy %cgﬂgﬁ%aaa
taccgattcc agtagg catccgegec gcaggecceg cagacggict cgeattccac gagecaggtg Pa
segIisﬁ%%afggggﬂZﬁg%ﬁ%%?#e%%wé%iﬁxtgaaﬁgﬁé%% gf%ga%%ﬁ%aaa%ﬁ%@%g%%gtttccccc?a Ogctttttgat

gcgtttettabvO tetogptitucoaty ageey gigtccatytaogylg g teagyctyty tytgtddccg57602@tacagact
tgaga tecte C C goaga t.i:g.%? lgagacaaa gggfegegte
caggc%%%%ﬁ%%agggg%%:%ga%t%g%%%%% tgé% agcggt (%g%t?étgc%ac a;%%(ga%cc actcgctcgla% %gggtgtgaag
acacatgtegho4atc SRR eattaagEes Yy eIt fadgiiicagiecacaty giytgtt6000 & ctgaagggg

ggctatanar ga999igegaQcgeoticat feicagicigtegasaice§A6 - qlaletacaRa 9easeeagcty tiggggtgag
tactccctct gaaaagcggg catgacttct6120 gcgctaagat tgtcagtittc caaaaacgag gaggatttga tattcacctg

geccgBeRfgba B atdeefitia Yo GRifessd Sceatcthi ieeyaasagal eahctrt ottt dagc6 2480 ggtggcaa
acga@@@@@@@@%ﬂéﬁ&@@@@&&%%%ggg@@aMQa@r&@@gﬂ&t@c&&Q tgotifigtegegatcggc gogetecttg
gccgegatgt ttagetgeac gtattcgegce caacgcacc gccattcggg aaagacggtg gtgcgetcgt cgggeaccag
gtg cagﬁégﬁ%ﬁﬁ CB%%?%%Cgcgct%tdgtai%%agrégtcéaﬁﬁﬁ%ag%gggcé@ﬂgigt%‘tjq E?agé’tg?tlfg gccgctagg 09096%.980 tcgttggtee
agcaqmcgmmtgmagcag@&%gcggt@g@g@@magcﬁmtgggtmgg@ocggggggﬂﬂfgcgtccacg
gtaaagaccc_cgggcageag gegegegt aagtagtcta tcttgcatce ttgcaagtct agcgectgct tgcgeg
0gcggtARIERD GESERHICHT atgudtong touBBoaCbe Calguediy Got00Bide0 Socugagacas?20
tacatgErys agEt§teitat aacttagagi gtrtctetgeog tandcaag taeig taggg 6780 eageatcttc caéegcggat
gCtg9%QQQQa%%%%fcbg%%gdoég{t@95&8%9&9@9;%919%&@999(9859999%099@99&9&@09QQQSZ%QCtQCtCtg

ctcggaagac tatc aagatggcat gtgagttgga tgatatggtt ggacgctgga agacgttgaa gctggcgtct6960
gtgagaetta Eerjeytehet c40gaatitiig e GG egeteatett gtgiccayd 1620t gcggtdeictgcacgte
tagggGIgag aateCaaad IHesHoRs 0al9iea1G AQ80Hatactala GeHEHE CoasRaRlegLI0ttgagHam Caaactctic
gcggtctttc7140 cagtactctt g atcgg&aa cccgtecggcec tccgaacg)gt aagagcctag catgtagaaczgg{()) tggttgacgg

 cotggAHE §eAbc A ERABECGY thbECy At gt P60 t9t00 trtaaagadt
tttgtattgt gattttitta aaaggtcctyg tgtctgaacc tgagcctgag cccgagecag 1260
aaccggagcce tgcaagacct acccgecgte ctaaaatgge goctgetatc ctgagacgcec 1320
cgacatcacc tgtgtctaga gaatgcaata gtagtacgga tagctgtgac tcocggicctt 1380
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tgagtgtatt actiticaac agatcaagga taattgcgct aatgagetig atctgetgge 2460
gcagaagtat tccatagage agctgaccac ttactggctg cagecagggy étgattttga 2520
ggaggctatt agggtatatg caaaggtgge acttaggceca gattgcaagt acaagatcag 2580
caaacttgta aatatcagga attgttgcta catttctggg aacggggecy aggtggagat 2640
agatacggag gatagggtgg cctttagatg tagcatgata aatatgtggc Cgggggiact 2700
tggeatgyac ggggtggtta ttatgaatgt aaggtitact ggccccaatt ttagceggtac 2760
ggttttcctyg gccaatacca accttatect acacggtgta agettctatg ggtitaacaa 2820
tacctgtgtyg gaagcctgga ccgatgtaad ggttcgggge tgtgoctttt actgetgotg 2880
gaaggyggtg gtgtgtcgee ccaaaagcag ggcttcaatt aagaaatgec tctttgaaag 2940
gtgtaccttg ggtatcctgt ctgagggtaa ctecagggiyg cgccacaatg tggectccga 3000
ctgtggttgc ftcatgctay tgaaaagcgt ggctgtgatt aageataaca tggtatgtgy 3060
caactgcgag gacagggect ctcagatget gacctgetcg gacggcaact gtcacctger 3120
gaagaccatt cacgtageca gccactcteg caaggoctgg ccagtgitig agceataacat 3180
actgacccge tgttccttge attigggtaa caggaggggg gtgttcctac cttaccaatg 3240
caatttgagt cacactaaga tattgcttga gcccgagagce atgtccaagg tgaacctgaa 3300
cggggtgitt gacatgacca tgaagatctg gaaggigetyg aggtacgatg agacccgeac 3360
caggtgcaga ccctgcgagt gtggceggtaa acatattagg aaccagectg tgatgetgga 3420
tgtgaccgag gagctgaggce ccgatcactt ggtgctggee tgcacccgeg ctgagtttgg 3480
ctctagcgat gaagatacag atigaggtac tgaaatgtgt gggcgtggcet taagggtggg 3540
aaagaatata taaggtgggg gtcttatgta gttttgtate tgtitttgcag cagecgoogeo 3600
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gacgcccttg tgacctccaa gattttccat gecattcgtece ataatgatgg caatgggccc 4620
acgggcggeg gectgggoga agatatttct gggatcacta acgtcatagt tgtgttcecag 4680
gatgagatcg tcataggcca tttttacaaa 9cgegggegg agggtgecag actgeggtat 4740
aatggttcca tccggeoccag gggcogragtt accctcacag atttgecaitt cccacgctrtt 4800
gagttcagat ggggggatca tgtctacctg cggggcgatyg aagaaaacgg titccggggt 1860
aggggagatc agcetgggaag aaagcaggtt cotgageage tgegacttac cgeagecggt 4920
gggcccgtaa atcacaccta ttaccgggtyg caactggtag ttaagagagce tgcagctgec 4980
gtcatcccty agcagggggy ccacttcgtt aagcatgtec ctgactcgca tgttitocct 5040
gaccaaatcC gecagaagge goeicgocgec cagegatage agttcttgca aggaagceaaa 5100
gtttttcaac ggtttgagac cgtccgoegt aggeatgott ttgagegtit gaccaagcag 5160
ttccaggeygg tcccacagoet cggtcacctg ctctacggea tctcgatcca geatatotod 5220
tcgtttegeg ggttgoggcg goetttcgetg tacggcagta gtcggtgetce gtccagacgy 5280
gccagggtea tgtctitcca cgggegeagg gtcctcgtca gegtagtcty ggtcacggty 5340
aaggygtgcy ctccgggctg cgcgetggece agggtgcget tgaggetggt cctgotggtg 5400
ctgaagcget gecggtottc gocctgegoeg tegoccagyt ageatttgac catggtgtca 5460
tagtecageo cciccgegge gtggocctty gogogeaget tgoccttgga ggaggegecy 5520
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gygggagtagyg catccgoged gaaggeoceyg cagacggtet cgeattecad gagecaggrg 5640



catgcaagac cccgcttgca aattcctccg gaaacaggga cgagcccctt ttttgetttt11040 cccagatgca tccggtgctg
cggcagatgc gcccccctec tcagcagcegg caagagcaagl1100 agcagcggca gacatgcagg gcaccctecc ctectectac
cgcgtcagga ggggcgacat11160 ccgecggttga cgcggcagca gatggtgatt acgaaccccc gcggegecgg
gcceggeact11220 acctggactt sq%%a}qg@gggfogagggj%ctggtggcgggﬁgggﬁ%c%c ctct cctgageggtl1280
acccaagggt gcagctgaag cgtgafacgc gtgaggcgta cgtgccgcgg cagaacctgt 1340 ttcgcgaccg cgagggagag
gagcecyagyayatgruggadetasagie cerieayggetd40 geagcierny geatgyetty aatcgeddyc ggttgctgey
Cgag%%QQ@%&‘Q@Q%%‘i%&é@& gegeacsaac 999«9@&5%%5%&9&8&8&& C& gge9ccossggc

ctggtaaccgl1520 catacgagca gacggtgaac caggagatta actttCaaaa aagctttaac aaccacgtgcl11580

gtacgEiER GEeGEgEgasrganttggEes tagaactgat gEstefftgip §acttgisaviaaedgegegctggaglaaaaccca

aatageaan cgeicianG acacigiic ehalngiackl (0 RACAEANSHE, §OCARRGRY Araticagggnatgcgctgct
aaacatagta gagcccgaggl1760 Page 44 seqglisting2090342PC title amend_S125.txt

ccgctgget
gctcg%@ﬁ@a&‘é%\%%ét%ﬁ%i%@ég(’58‘9aﬁ?éﬁﬁc&é%c?&ﬁg%@fg%a%wfgj:&caagggia‘g)ccgccatca
actaticeat gottageelgroacanoitiyligatragaceegtagygatataneahageqctiacgdiceeataga Gamggaggta
~aagatcgaggl11940 ggttctacat gcgcatggceqg ctgaagatgc ttaccttgag cgacgacct cotttat 00
B 5 R e e e R S PR e e
cagcatggaatagggovelggaUgurangyg Sagny gegat aganaggesad dR0 etgetantt tgacgogiit getgacctge

gctgggeee a%?g%cg Cos %%%Et%%%@&?o SEATIe0EAC FO0RCRITNY GlA9SRaIag, caccagageg
cgctg caac gtcggc gcgi 40 tggaggaatg tgacgaggac gatgagtacg agccagagga cggcgagtac
taagcytgal 2800 a§alcyet TagatyRyttaaghtyesRRe gy acttgydd Yioegtwegd egctgcagat1 2360

CCaUCEaGE QRH14R6L CEATI0AIRII0E0°sAR BlcRIOnAge QrAlsalol 2430 actoactagracaatecty

-acgcgttccg gcagcagcecg caggecaacc ggctctccge12480 aattctggaa geggtggtec cggcgcgcgc aaaccccacg

- cacgdgHAdy thetg§e9R 2590 BEEEAACHEY GHTCHHAA ddaggheeat Cebidccdat gaggéécc

tggtClgegadstRe Wg@@@g@gy@g@gg@@@%@g@@g@@g@@@gc@g’@g%%%ctggamb%m
gctggtgggg gatgtgcgeg aggecgtgge geagegtgag cgegegeage ageagggeaa cctgggctee atggttgeac
taaacﬁ%%&cgéfbgatgtﬁ%%?E%%%%Eg@?c%?%@fé@cﬁﬁangi%f@%gﬂ?&&élj&@cgQﬁﬁﬂgfg%ctttgtg@g%ocgcactgcgg

Page 42

ctaatggigecgtgagaagesd2fd gceccgeccttg cgcgageaga atggceggtag ggggtctage 6540
tgcgtctogt ccggggggtc tgegtecacy gtaaagacee cgggeageag gegegegteg 6600
aagtagtcta tcittgecatce ttgcaagtot agcegocrtget gecatgcgeyg ggoggeaage 6660
gegegetegt atgggttgag tgggggaccc catggcatgg ggtgggtgag cgcggaggeg 6720
tacatgccge aaatgtcgta aacgtagagg ggctctetga gtattccaag atatgtaggg 6780
tagcatcttic caccgeggat gotggegege acgraatcgt atagttcgtg cgagggageg 6840
‘aggaggtcegg gaccgaggtt gotacgggeg ggoetgetotg cteggaagac tatctgectg 6900
aagatggcat gtgagttgga tgatatggtt ggacgctgga agacgttgaa gcetggegict 6960
gtgagaccta ccgegtcacg cacgaaggag gegtaggagt cgegcagett gttgaccage 7020
tcggeggtga cotgeacygto tagggegcag tagtccaggyg tttccttgat gatgtecatac 7080
ttatcctgtc cottrtittt ccacagecteg cggttgagga caaactcttc geggtcttte 7140
cagtactcit ggatcggaaa ccogtoggee tecgaacggt aagagectag catgtagaac 7200
tggttgacgg cctggtagge geageatcee ttttctacgg gtagcgcgta tgootgegog 7260
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tccaagaage gegggatgec cttgatggaa ggeaarttit taagttccte gtaggtgage 7620
tcttcagggy agetgagecc gtgcetcetgaa aggygcccagt ctgcaagatyg agggttggaa 7680
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aaaagcggtg acgcgggega gococcggag gtaggggggyg ctecggacce gocgggagag 8640
gggycagggg cacgtogyey cogegegogyg gcaggagetg gtgetgegeg cgtaggrtge 8700
tggcgaacgc gacgacgegg cggttgatet cctgaatctg gegectctge gtgaagacga 8760
cgggecegot gagcttgagc'ctgaaagaga gttcgacaga atcaatttcg gtgtcgttga B820
cggcggcectg gegeaaaate tectgecacgt ctcctgagrt gtcttgatag gcgat;tcgg 8880
ccatgaactg ctecgatctet tccteoctgga gatctcocgeg tooggetege tecacggigy 8940
cggcgaggtc gttggaaatg cgggccatga geigogagaa ggegttgagy cctcectegt 2000
tccagacgeg getgtagacce acgecccctt cggeatcgeg ggegegeatyg accaccigoyg 9060
cgagattgag ctccacgtgc cgggcgaaga cggcgtagtt tcgcaggcege tgaaagaggt 9120
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tccggtyGIBEA6 JIEGEESAaE ttdetEdtgcartcdia§ %y AtEiats ¥l Hea588 Gtctacti®®b00
caacteagifg oecagitiagreigietgnes cacgigticaategetiing coagpaceaglabfiratitiggcgce goosgecage

ccccaccatc accaccgtca gtgaaaacgt tcctgetctc15720 acagatcac acgctacc gctgcgcaac, agcatcggag
Ga0tcESIRG BB RIRISTHY A AT cH oS SRS T East i debdan Shctgggedtt

agtctegenghpd4o Regerdbaseglisting200034eRextitle ament 23725, bt agrgtegtat cgageeycac

tttttgagca agcatgtcca t{ccttatatc gcccagcaat L c t C caag atgtttg
W L e R NS R

gcacandcgel6020cggsageacty Pytgeaceaccyreigrt jecaiegacy ¢igaugegyerggagdédéyc16080
aactagacge ceACOCEHGEACCRAOIEE2639199360 Q%gaEtE@Qa&EQéggwg%%é}ng&gng@Q%@ ggcgcetatge

_taaaatgaag agacggcgga ggcgegtage acgtcgccacl6200 cgcecgecgac ceggeactge cgeccaacgce
gCygHRETY €49tg EHABUEEGEE CORITBIBU cHEREEHICE RRIYYEIER dabdc gcteda4dic
tggccgggsacadinicacttbagt: §lacereger HUICSRUNNY R IRRUEEEACEAGRAGRGLECICITOS A
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tagtgctatg16380 actcagggtc gcaggggcaa cgtgtattgg gtgcgcgact cggttagcgg cctgegegigl16440

cccgtGeGEa oSG LR AN SRt AFaE Ddaatt &t %&%t&ﬁiﬁ%ﬁf tgta?ba‘réqgcagcggc

00CcoaGacat fefdapaata-tgicgangry caapalcopatastl) gyagagecty taagcgggea 10620
ctcttcogty gtetggtgga taaaticgea agggtatcat ggoggacgac cggggttoga 10680
geeeecgtate cggocgtoog ccgtgatceca tgeggttacce gocogogtgt cgaacccagg 10740
tgtgcgacgt cagacaacgy gggagtgctc ctttiggott ccttccagge goggeggetg 10800
ctgcgctage ttttttggec actggecgeg cgeagegtaa geggttaggce tggaaagcga 10860
aagcattaag tggctcgetc cotgtagecg gagggttatt trecaagggt tgagtegegg 10920
gacccccggt tcgagtctcg gaccggeegg actgeggoega acgggggttt goctoceegt 10980
catgcaagac ccegettgea aattcctecg gaaacaggga cgagecoctt ttttgotttt 11040
cccagatgca tccggltgctg cggcagatge gocccectoe tcagcagcygy caagageaag 11100
agcageggca gacatgcagg geaccetece ctectectac cgegtcagga ggggcgacat 11160
ccgcggttga cgcggeagea gatggtgatt acgaaccccc goggegeegyg goocggcact 11220
acctggactt ggaggaggyc gagggectgg cgoyggotagy agogoocict cctgagceggt 11280
acccaagggt gcagctgaag cgtgatacge gtgaggcgta cgtgecgegyg cagaacctgt 11340
ttcgcgaccg cgagggagag gagecocgagg agatgcggga tcgaaagite cacgeaggge 11400
gcgagctgeg geatggectg aatcgegage ggttgctgeyg cgaggaggac tttgagoccy 11460
acgcgegaac cgggattagt cccgegegeg cacacgtggo ggocgocgac ctggtaacceg 11520
catacgagca gacggtgaac caggagatta actticaaaa aagctttaac aaccacgtgc 11580
gtacgcttgt ggcgegegag gaggtggeta taggactgat geatctgtgg gactttgtaa 11640
gcgegetgga gcaaaaccca aatagcaage cgctcatgge gcagcetgttc cttatagtge 11700
agcacagcag ggacaacgag gcattcaggg atgcgctget aaacatagta gagcccgadg 11760



gaagagatgc tccaggtcat cgcgccggag atctatggcc ccccgaagaa ggaagagcagl6620 gattacaagce cccgaaagct
aaagcgggtc aaaaagaaaa agaaagatga tgatgatgaal6680 cttgacgacg aggtggaact gctgcacgct accgcgecca
ggcgacgggt acagtggaaal6740 ggtcgacgcg taaaacgtgt tttgcgaccc ggcaccaccg tagtctttac

gceccggtgagl16800 cgctccacce gcac tjanc W@t@t&%gg&g% acggcgacga ggacctgctt16860

gagcaggcca acgagcgcct cggé%qégftft% gcctacggaa agcggcataa ggacatgetg16920 gegttgecge tggacgaggg
caaceragcamntagactaasddgeocgiaae eitgearagbi980 grttgtocacgetigoarayiccgabidadd aagegeggcec
taaa%aga%%?gqt%g%g HQ9GRES A CAINRAYCLIAGIIALAC 2ICHCEANG BACIII A0

tgtcttg 0 aaaatgaccg tggaacctgg gctggagccc gaggtccgeg fgcggccaat caagcaggtgl7160
gcgc@ggga@‘l@?g'géﬁt@%@@é@‘ég%@@ﬁé@ﬁéﬂgﬁﬁé%ﬁc@%@gﬁ&@@é&&@%ﬂ@?@ttgccéé@@occacagaggg
catgganaca £aAaCHIGEL egaH 9CEle AGRIYIAAGHL {2800 AHGCACIY J0586968811€ICIICOReR gcgiccaaga
cctctacgga ggtgcggeicgl%% ggaéccgtgga tgtttcgcgt ttcagccccc cgdgcggcccgc gcgattc a%
gaagcyGerP400-gECHREAR PERIACHE Eaa%&%@c%@&m%eaﬁ%%%%&cccgﬁ $9460
tatcgtggalpcaeatacait ecoeag argR CEAYLAREHY CEEYHE Je0G 9ao6RECaRI I HPL ggaacrrar gecgeegtcy
ccgtc(gccaé;l cccgt ctgg cccc%atttc cggtgcgca 17580 gt ctcgc aagga Cg[ct%% accctg goctgccaacag
cgcg@attatatd a%% ot984b ghtsashG chgé%cg(ﬁ%(fcgcg%tc cc:a%acl%%ggcécc geeg écteegtttc17700
CCogtgesgty gaHicogRny aagARIIGAL ggtaggeygy goatggceguocaaggatiglrg6luacggtyyira tgcgtegtge
gcaccaccgg .cggcgacacg cgtecgeaceq tcacatacgel’ tgcce ttcca cgccgegg
cgatt&&gg gg%gccl:cc aga?]g'?g%fjglg%g %gags gﬁqr]sct%%fgé&%%%gg%ﬁac%r%\%%%c{%l%é%.txt %Et%g@:aatccg

aatcab@iEtacygan gt IR e FRgAC g adpeg geaticcag cAcaeoa6aty Clfd egR@agtt AgHitggcectg
gectelgaea HAgeaggeL {aggaitaac, Aaagetia aLeCReaLCs Sanqgiatet geagagdaqc giggsganaa

ggtgacgcaa atagacgagc ctccctcgta cacccgtccce atcgcgecca tggctaccgg ggacctgect cccececegeceg
| acactdges t9agtaEEA L GEEta g8 YEFEGRE AIIEIGECE R BREaREE cavattdycatag gdddfttctg

aagCyGea¢ Al A /JIPCHICEL HEHEGE CL I AHERAS IS QRRRESS Tt gagtaciifa aataagaagt
ttagaaaccc cacggtggcg cagcgtttga cgcetgeggtt catcectgtg gegeggttca cccta%ctgt gggtgataac gacatccgeg

gcgtgtHiGacas5gatest SRt AR ta 4999 Gt Rt AR A E U AN ¥hga aytifacgat
gagcageardgaacteaggicatityogeagrgagggtatisagatagyigi ngaaggicaa cojgaacgtc aaategpaga

atctcagt agagtcctta aaaagactac cccaatgaaa aatgaaaat a caa cattcttgta gt th aatttttctc
nactattial a0 R i R R (G A S ES IS L0 SEE SATHYER aacaddilia attacattge
ttttaggaaggd 7040 48000 48060 48120 1818011B8246E3800cLt8860a18420ut8489 185488600 18660
18720 18780 18840 18900 18 1 0 80 1 19500
08600 b T Toa00 TaRE 1000 e e dE oond d o
caagasagas acacagaet theitatbaty CRugRtE Attty tgatagaste 1998 ageftactttt c&itBfygaa

cgaggaggag
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tcag9qk%MC@Q&%&%&A%é@%@éﬁt@Q%&g@s@a@@a@@@cgtga@&ag&aaettccalqgg@ctgct

ttccactggg aggtgtgatt2010
tcccacagge gaccgegega ccgtgtetag cttgetgacy cccaactcge gectgttgot 13020
gctgctaata gogeccttea cggacagtgg cagegtygtec cgggacacat acctaggtca 13080
cttgctgaca ctgtaccgcg aggccatagg tcaggegcat gtggacgagoe atactttcca 13140
ggagattaca agigtcagcc gogegotggy geaggaggac acgggcagec tggaggcaac 13200
cctaaactac ¢tgctgacca accggcggea gaagatccoe tcgttgcaca gtttaaacag 13260
cgaggaggag cgeattitge goracgtgcea gcagagegtg agecttaacc tgatgogega 13320
cggggtaacyg cccagcgtgg cgetggacat gaccgegege aacatggaac cgggceatgta 13380
tgéctcaaac cggeccgttta tcaaccgect aatggactac ttgcategeg cggecgocgt 13440
gaaccccgag tatttcacca atgecatctt gaacccgcac tggctaccge cecctggttt 13500
ctacaccggy ggattcgagy tgcccgaggg taacgatgga ttectetgyg acgacataga 13560
cgacagcgtg ttttcccoge aaccgcagac cctgctagag ttgcaacagc gcgagcagge 13620
agaggcggeg cigcgaaagg aaagettccg caggcecaage agcttgtccg atctaggegce 13680
tgcggoecey cggtcagatg ctagragcocec atttccaage ttgatagggt ctcttaccag 13740
gactcgeacce acccgeecyge gectgetgdg tacctaaaca actcgctget 13800



aatacagaga ctcttaccaa ggtaaaacct aaaacaggtc aggaaaatgg atgggaaaaa20160 gatgctacag aattttcaga
taaaaatgaa ataagagttg gaaataattt tgccatggaa20220 atcaatctaa atgccaacct gtggagaaat ttcctgtact
ccaacatagc gctgtatttg20280 cccgacaagc taaagtacag tccttccaac gtaaaaattt ctgataaccc
aaacacctac20340 gactacatga acaagcga CCC ttagt gpé?c acat taaccttgga20400
gcacgctggt cccttgacta tatggaégé:?fg%ﬁ géé%?t; ggg%c%c%%gcgnd%ﬁagtgc Ojfé% ggcctgcegct accgctcaat
gttgctgggecaatggtogpteaigigeecicccgcatccag2 0520 gtgcetraga eqptcttigpngatiaanaac tiétictce
laceagqels, AlagacHACARE. oagladangt Icaganagaadaliaanlg.aliciaradaiecciaggos,
aaatga%c%2064 ag%g%tgagcé ggaggccgfagﬁc;’;lt taagtttga a%catttgccgﬁtgcé%cacab tcttcccc20700 atggcccaca
acacCYettc CHEGCRGAGIIEOAH A PHAS 08 et €AAcHRh cHfI0PE0t cetiaggy détatctcte % ccgecaac
atgctciggeClalRGCHdE £RAYGIARCAPB 20 a2C0tg 6658 JataeRINRG SIGCCURARE dgagcagattiipegcygcty
ggccttcacg20880 cgccttaaga ctaaggaaac cccatcactg ggctcgggcet acgaccctta ttacacctac20940 tctggcetcta

taccctalctt Wty 3966 ISR 2P AL RERRIP 1383 R gABVI Y attied Rgaktcttc tgfctictgg

cctggerate AELUr ok tageseCagedd a0 gagitigaay thnagegeta agitgregeg gagggttacaasgtigecca
gtgtaacatg21120 accaa%[%%gé gE?ttcct tacaaa%cta ctaactaca acattégggcta cca 80 tatatcccag
C

ggcttc
agagt5e85%g5atcytaty &t egadach ¢ égé‘gﬁt&fﬁ%tga@c 295464 ggatd’gz%]g taaatac
aaggagiagcoaacaggigagacatoctacac?d3Ql cracacaaga actotggadt tgttgggtan: ctigccccaz80atgcgcega
aggacagqgcc21360 taccctgcta acttccecta tecgcttata ggcaagace ttgacag cattaccc 420
e s S R e e
gggccHaERAc ativictasy traHetcegtctacge gola2d U0 g aemigbetiotgagttggbostcatggatt§agcccacce

HeltalglHgiigan2lo09 Icitionee-ag)ecd gt sachoced £a5Rae0cd deglfgagac cdlgliggelo21660

~ cgcacgccct tetcggecgg caacgecaca acataaagaa gcaagcaaca tcaacaacag ctgccgecat gggetecagt
gagcafifas Igan fecacifie daadaPet§§itgig 2978w el Ceanatt ey Jelt Ottt aagd Gttliccagg
Clitgtitel £eacacRagE el BAQ G0 CaaRAG sAagteaat 8890 GLadigraedr0ARIEH849€0tacaq 580
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tggatggcct21900 ttgcctggaa cccgcactca aaaacatgct acctctttga gecctttggc ttttctgacc21960 Page 49
seglisHAYPBIEIA2FE R AR AR SFI5(qactaaggaca atcaggtyga gctgaaatac 14640
gagtgggtgg agttcacgct gcccgagggo aactactccg agaccatgac catagacctt 14700
atgaacaacyg cgatcgtgga gcactacttg aaagtgggca gacagaacdgg ggtictggaa 14760
agcgacatcg gggrtaaagtt tgacacccgce aacttcagac tggggtttga ccccgtcact 14820
ggtcttgtca tgcctggggt atatacaaac gaagocttec. atccagacat cattttgoetg 14880
ccaggatgeg gggtggactt cacccacage cgectgagea acttgitggy catccgeaag 14940
cggcaaccct tecaggaggg ctitaggatc acctacgatg atctggaggg tggtaacatt 15000
cccgeactgt tggatgtgga cgoctaccag gcegagettga aagatgacac cgaacagygge 15060
gggggtggeg caggeggceag caacageagt ggcageggeyg cggaagagaa ctocaacgceyg 15120
gcagccgegy caatgcagec ggtggaggac atgaacgatc atgecattcg cggcgacacce 15180
tttgccacac gggctgagga gaagogegcet gaggecgaag cageggcecga ageigecgec 15240
cccgetgegc aacccygaggt cgagaagcct cagaagaaac cggtgatcaa accectgaca 153006
gaggacagca agaaacgcag ttacaaccta ataagcaaty acagcaccit cacccagtac 15360
cgcagcetggt accttgeata caactacgge gaccctcaga ccggaatceg cteatggacc 15420
ctgctttgea ctcectgacgt aacctgegge tcggagcagg tetactggte gitgecagac 15480
atgatgcaag acccegtgac cttcegetcee acgegecaga tcagcaactt tccggiggtg 15540
ggcgeogage tgttgeccgt gcactcecaag agottcotaca acgaccagge cgtctactoc 15600
caactcatcc gccagtttac ctctctgacc cacgtgttca atcgetttce cgagaaccag 15660
atttiggcge gcocccgecage ccccaccate accaccgtca gtgaaaacgt tcctgetctce 15720
acagatcacyg ggacgcectacce gotgegcaac agcatcggag gagtccagcg agtgaccatt 15780
actgacgcca gacgceegeac ctgeccetac gtttacaagg ccctgggeat agtetcgeeg 15840



agcgactcaa gcaggtttac cagtttgagt acgagtcact cctgcgccgt agcgccattg22020 cttcttccce cgaccgcetgt
ataacgctgg aaaagtccac ccaaagcgta caggggccca22080 actcggecgc ctgtggacta ttctgetgcea tgtttctcca
cgcctttgcc aactggeccc22140 aaactcccat ggatcacaac cccaccatga accttattac cggggtaccc
aactccalge22200 teaacagice eagalacad fePACRAIOL9inacaRRea guaasagec tacageicc22260
tggagcgcca ctcgeectac ttccgcaacc acagdtgcgca gattaggagc gccacttctt22320 tttgtcactt gaaaaacatg
taaaaateat gtactagag@ccacticaat Shgmtaagt2a3B0 Gettnatit gtacacteiecgggtgattat tidtiditcac
cctigeegie tgcgecgitt?2 244 aqa[caa3 09dgucide COCYALISIAYCHLTAGIIIeA099M 60
acgttaggg%f%g%% %g% gtgﬁg%gtgctccac t?%%ac%tca% gigagf:aaccgg gcgcg%cagc tcggtgaagt22560 tttcactcca

cagyeRTyE stcatcastacacgEgaEAG SHIGE JoJE et et atciIBEO 4§ a8t eaea Gt ggg gttt gccctgeg

COCOCRRTH OCITIALRACR AINICaESLRRN afladrasag lisearact 9 0g9giegR0Ctg e cacgcictig
tcggagatca22740 gatccgcgtc caggtcctce gegttgetca gggcgaacgfg agtcaacttt ggtagctgcc22800

ticccAFSAAGGEE gEFRGE o At dbtigadtcrgEqee it GP g5 AN 4Aa82F8EE Ytgaccthty Eeeggtetgg
gcgtt%ggéé@@@Q%@@@:@%%gg@%&ﬁga@gﬁ&Qg@gtﬂﬁ@@ggegea@g&ggﬁﬁggegccttcamagaagaacat
gccgcaagac ttgccggaaa actgattggc cggacaggcc gegtegtgca cgcageacct tgegt
ttggaGaictasSens g%%%@?c@&&gﬁﬁggg&ggf?%%%%%agt%t?%ég(:(:%{ga@ta%%c%?gcgtcc%?tcaz?{%% gcgegegcety
ccegtiteq ctogteacakgoatitepaeaggigoior tiatitatcars1 60deaigetiectgtgtagamac ttadddegc cttcgatcte
agcgcagceqg tgcagccaca23220 acgcgcagcc cgt C g aaa

tgcag%'% Egg%%%f‘o %%éggaag% flccgcg cggtgca?ccgt%%%fgzg%%%%%%%ggtgg(éa%agg %(%%ctgggg&iﬁm
acccyoygipgtottcgtitnagecag gtot teatam gt Seuteiyag COTRa GG 234001HFgcagtdgttgaagttic
gectttagal cotfatecac giagiacity iaeatcagea 23450, 6aegcacanc Slasatgenc: Hetercacy gagrreacgat

~ cggcacactcagcgggttca23520 ttaccgtaat ttcactitce gcettcgetgg getcttecte ttectettge gtccgeatac23580
© cacgcyidat agg 5t EFet 18808 a gt HBEHEACIGR GRERIECHICHERR A 36U gtitfittag gtggg

ttgCtyaaas, (e ageatig dagaaccach Lelteleil 23/ 00 cHgeicaet aietragaHAGGKIgeY alggeggycy
ctcgggcttg ggagaagggc23760 gcttcttttt cttcttgggce gcaatggceca aatccgecgce cggg%cgat

ggccBIdac2382FFGGatEch 43565884k HRateTaR AtgHERATR tHRgIEREE G4t gatalSs8s0
gccgcetegh egaeiiti §o9HGCICee 6983agHCageggcoecany gacgagyacyg Bdihacacgieeto catggttggg

aacloges ceqcacean lccacsien 0uplogii2aong.

tagtctttac gcccggtgag 16800
cgctccacce geacctacaa gegcegtgtat gatgaggtgt acggogacga ggacctgett 16860
gagcaggcca acgagcgect cggggagttt goctacggaa agcggceataa ggacatgetg 16920
gcgttgeoge tggacgaggy caacccaaca cctagectaa agcccgtaac actgcagcag 16980
gtgctgcccg cgettgeace gtccgaagaa aagcgeggec taaagcegega gtctggtgac 17040
ttggcaccca ccgtgcaget gatggtaccc aagégccagc gactggaaga tgtcttggaa 17100
aaaatgaccg tggaaccigg gotggagece gaggteegog tgcggccaat caagcaggtg 17160
gcgecegggac tgggegtgea gaccgtggac gttcagatac ccactaccag tagcaccagt 17220
attgccaccg ccacagaggg catggagaca caaacgtccc cgglttgeotc ageggtggeg 17280
gatgccgegg tgcaggeggt cgetgcggec gogtccaaga cotctacgga ggtycaaacy 17340
gacccgtgga tgtttcgogt ttcagecece Cggoegeccge geggttcgag gaagtacgge 17400
gcogocageg cgetactgec cgaatatgec ctacatectt ccattgegeo tacccecegge 17460
tatcgtggct acacctaccg ccccagaaga cgagcaacta cccgacgecg aaccaccact 17520
ggaacccgee googeogtcg cecgtegecag coccgtgcetygyg ccoccgatttc cgtgegeagg 17580
gtggetcgcy aaggaggeay gaccctggtyg ctgccaacag cgegetacca ccccageate 17640
gtttaaaagc cggtctttgt ggttettgca gatatggocc tcacctgecg cctecgtitc 17700
ccggtgeegg gattccgags aagaatgeac cgtaggaggg gcatggcecgg ccacggeoty 17760
acgggcggea tgcgtegtge geaccaccgy cggoggegeg cgtcgcaccg togeatgego 17820
ggcggtatce tgeccctoct tattcecactyg atcgccgogg cgattggege cgtgcccgga 17880
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Page 50 seglisting2090342PC title amend_ST25.txt cgcgctgctce ctettccecga ctggcecattt ccttetecta
taggcagaaa aagatcatgg24060 agtcagtcga gaagaaggac agcctaaccg ccccctctga gttcgecacc
accgcctcca24120 ccgatgecgce caacgcgcct accaccttcc ccgtcgaggce acccccgctt gaggaggagg24180
aagtgattat cgagcaggac ccaggiig [3adGgaaes, saaG039Hag IRICapacq240 caacagagya tasaaagcaa
gaccaggaca acgcagaggc aaac%aggaa caagtcgggc24300 ggggggacga aaggcatggc gactacctag
atgtggyageatgaegtgety tgaageatczA860a geagegEtady sttt lcotyacyTttgcaddd Yegeagegat
gtgcegeieaa442D SeAAUCcHgR INICAUCHll ICCledRgsaCERGEIA FEACEEEsAACCCCoRaAAB0

aacgccaaga aaacggcaca tgcgagccca accegegect caacttctac cecgtatttg24540 cegtgecaga ggtgettgee
acctatsaeaaehttceadaABigtasd Eerc It 480088y CERE-CaEcyEab9€3a8 cgg Qcagetgge

cttycqyead-09edctaicaidten tgesigataheoesingtiesracepagioeraaaatelt tgagogtctis120
ggacgcgacg24720 agaagcgcgc

gcaaacgct ctgcaacag% aaaacagcga aaat%laaagt calcégﬁygagZMSO
tgttgf#G8a94ciddagatt &c@&%ﬁ@f&%@c@@t RR44ad8 02 5RARG 452482 facccactt Yyectaceeg
gcacttages daggecesqa gotoataage acagicalgadlRagtgagetgat egtgegacgt gegcagdéeetggagaggga
tgcaaatttg caagaacaaa24960 cagaggaggg cctacccgca gitggcgacg agcagcetage gcgce
@85%%%(% ate] %%atggagg%;gg%g gc%te?ggccfgggcgt%ga%g%gaa% cgc%%t%gc%agttacé%%g%gzww

caaa
agcttgagig caig cageyer tetitg cty aouogyag At goaigutadg Btagetyaaars t4tueattgcabld @acctitcga
Cagg%%9&;?&%%%0%%9%@%%%@%8&@%5%%%%C9E%Q%5&9&398&99@969505&%%4@@ctt99@%%tgcacga

aaaccgcctt gggcaaaacy cattc cacgctcaag ggcgaggege gecgegacta cgtccgegac
tgCttatREIZ0 e L B ACEH EAbRACHIEEA 1568 CHtRIGEadHag ¢ ¥daggagt28388 gcaacctcaa
99a9¢I9cag, AAact9CldR RICaARGGH JRaGTaRRIR I9gRIBSE R4 0 dCaasaAESeE £1CCyiggap gcgcacctgy

. cggacatcat fttccccgaa cgectgcetta25500 aaaccctgea acagggtctg ccagacttca ccagtcaaaégcatgttgcag

AactEERHESISE0 AERFIEIEHhAGRGEIRY Ty SRR BLE CEEETEs Gty CRat WagEgact2882Y tigtgeccat
taagtacrae ealgcanteaaecdctty aggcacigatactiielg cratde agetagsona ctatcttgctdasgactctg

acataatgga agacgtgagc ggtgacggtc25740 tactggagtg tcactgtcgc tgcaacctat gcacccc gctccctg
gtttgc889@‘5‘%@5ac&5&6@@&%?&3@556?%%acaatfgt%g%%accéﬁfgg Cg%f a@%@%%%%@écctgggzg

gcaatccctyg aagcgecgac gatgettctyg aatagctaac gtgtcgtatg tgtgtcatgt 18780
atgcgtccat gtcgocgeca gaggagetge tgagecgcecg cgcgeecegcet ttccaagatg 18840
gctacccett cgatgatgce geagtggtet tacatgcaca tctcgggcca ggacgecicyg 18500
gagtacciga gccchggct ggtgcagttt gcccgegeca ccgagacgta cttcagectg 18960
aataacaagt ttagaaaccc cacggtggcg cctacgcacy acgtgaccac agaccggtec 19020
cagcgtttga cgetgegygrt catccctgtyg gaccgtgagg atactgegta ctcgtacaag 19080
gcgeggttea ccctagotgt gggtgataac cgtgtgetgg acatggettc cacgtacttt 19140
gacatccgeg gecgtgetgga caggggeccet acttttaage cctactctgg cactgcctac 19200
aacgccétgg ctcccaaggy tgeoccaaat ccttgogaat gggatgaage tgetactget 15260
cttgaaataa acctagaaga agaggacgat gacaacgaag acgaagtaga cgagcaaget 19320
gagcagcaaa aaactcacgt atttgggcag gegecttatt ctggtataaa tattacaaag 19380
gagggtattc aaataggtgt cgaaggtcaa acacctaaat atgccgataa aacatttcaa 19440
cctgaacctc aaataggaga atctcagtgyg tacgaaactg aaattaatca tgcagctggg 19500
agagtcctta aaaagactac cccaatgaaa ccatgttacg gticatatgc aaaacccaca 19560
aatgaaaatg gagggcaagg cattcttgta aagcaacaaa atggaaagct agaaagtcaa 19620
gtygaaatgc aatttttctc aactactgag gcgaccgcag gecaatggtga taacttgact 19680
cctaaagigg tattgtacag tgaagatygta gatatagaaa ccccagacac tcatattict 19740
tacatgccca ctattaagga aggraactca cgagaactaa tgggccaaca atctatgecce 19800
aacaggccta attacattgce ttttagggac aattttattg gtctaatgta ttacaacage 19860
acgggtaata tgggtgitct ggcgggccaa geatcgecagt tgaatgetgt tgtagatttg 19920
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acgaaaagtc cgcggctccg gggttgaaac tcactccggg getgtggacg tcggcttacc25920 ttcgcaaatt tgtacctgag
gactaccacg cccacgagat taggttctac gaagaccaat25980 cccgceccgec aaatgcggag cttaccgect gegtcattac
ccagggccac attcttggcc26040 Page 51 seglisting2090342PC title amend_ST25.txt aattgcaagc

catcaacaaa gcccgccaag agtttctget %%%%398992989999@%2&%%0 dcftggagee ccagtcegge gaggagetea

acccaatcce cecgecgecg cagecetate agcagcagcc gcgggccctt gettcccagg atggcaccca aaaagaagct

gcageturg26220atgegagcta tygaegagy acytitattyg Jacagioayy tajaggaget tttigddRtag26280
9399%gg%g&%%@t%%%%%%@%%%%@Q%C%%Q@&%aagetegﬁg%ggg%%%@%p gaggigiead

acgaaacacc gtcacce gcattcc cctcgeegge geecccagaaa? tcggcaaccyg gttccagcat ggctacaacc
tccgctratedagaty cearetggentt§oee26 4600 gReHERGERCECRREEY G Rt EAEe Hetgg gggccggtaa

gtce P20.66966a65Yt [RYGeGaR0R JEAREARARY £YFLAREYGE ACEEEHeAlhCYCaULRAC26580
aagaacgcca tagttgcttg cttgcaagac tgtgggggca acatctcctt cgccecgecge26640 tttettctet accatcacgg

Ot tCEREREIAACA TEERCaltA ARG I RIB I B AR E AT §BEE R g cagdftageggca
gCaaGagaasGIgCeagAEAZEA0Q eRpgeAlagEcgageggntacgeragasiciygagaaagarc aagmsaicca
cagcggcggc26820 agcagcagga ggaggagcgc tgcgtctggc gcccaacgaa cccgtatcga ccc ct26880
tagaa%%%%TﬁﬁcE%%aﬁﬁﬁ?&g%cfgiﬁ%%égé @é:ﬁgéﬁg‘é%ﬁg%g é% H5aca80% C%gabctga%%ggﬁaaaaaaca
ggtcteigegrataanicacsaggoagetyoe dgtatcacaarit@faagegaagatcedg tieggtigoacgctggddgacgcggag

getelelien iapalaciaa 080, q06geigast alaggaact agisdade celiglcag,atiagaeac agaaRetac27120
tcatct@cag cgagcacacc 8ggcgcca acctgtcgtc agcgccatta tgagcaagga2/18

aattcccacg ccctacatgt
ggagiaccaqyuracasaty Gacttgtygoigesy ClytRTZ40 teafacd tcasecedashaactitatagegeggga
CCCC%@&@&@@&CQ&Q&%@Q - CRACOYARIC CYCOLCEREE IRgREGHRA! dCIAtigRRGRATCIBEER0

. ttaccaccac2 7360 acctcgtaat aaccttaatc cccgtagttg geccgctgec ctggtgtace aggaaagtcc27420
. cgCtcoeatoRaGty Rt 494 R cidy §EE GasgHR aBa g4 R 8 2T EBH Sty ggcdPad titgeggacy

gctttcggt‘g%@@&@g&g@:z&%g%@ggagae&gggaeta@g?c?aﬁfégd@a@ﬁgagaca@a@ﬁg@ge@aggtauoacg)ctcaacg;:%o
gagtcggtga gctcctcgct tggtctccgt ccggacggga catttcagat cggcggcegec ggccgctctt cattcacgcec
tcgtcﬁ&%%&é&?a&&%cfﬁ%&écéﬁféfg&%@aé%@g@ééﬁggﬁé‘ﬁfj%%gfg ﬁ%@agcgag 37

tcctttaacg actatctctc cgeegecaac atgetctacc ctatacccge caacgotacc 20820
aacgtgececa tatccatcece cteccgcaac tgggeggoett tecgeggetg ggocttcacy 20880
cgccttaaga ctaaggaaac cccatcactg ggetcgggcet acgaccctta ttacacctac 20940
tctggetceta taccctacct agarggaacc ttitacctca accacacctt taagaaggtg 21000
gecattacct ttgactcttc tgtcagctgg cctggcaatg accgectget tacccccaac 21060
gagtttgaaa ttaagcgctc agttgacggg gagggttaca acgttgccca gtgtaacatg 21120
accaaagact ggttcctggt acaaatgeta gcraactaca acattggcta ccagggeitc 21180
tatatcccag agagctacaa ggaccgcatg tactccttet ttagaaactt ccagoccatg 21240
agccgtcagg tggtggatga tactaaatac aaggactacc aacaggtggg catcctacac 21300
caacacaaca actctggatt tgttggctac cttgecccca ccatgegega aggacaggec 21360
tacccfgcta acttcceccta tccgettata ggcaagaccg cagttgacag catiacccag 21420
aaaaagiirtc tttgcgatcg caccctttgg cgcatcccat tctccagtaa ctttatgtec 21480
atgggcgecac tcacagacct gggccaaaac cttctctacg ccaactocge ccacgegeta 21540
gacatgactt ttgaggtgga tcccatggac gagcccaccc ttctttatgt ttrrgittgaa 21600
gtctttgacg tggtccgtgt gcaccggecg caccgcggeg tcatcgaaac cgtgtacctg 21660
cgcacgecct tctcggecgg caacgecaca acataaagaa gcaagcaaca idaacaacayg 21720
ctgccgecat gggetccagt gagcaggaac tgaaagecat tgtcaaagat cttggttgig 21780
ggccatattt titgggcacc tatgacaagce gotttccagg ctttgtttct ccacacaagl 21840
tcgectgege catagtcaat acggocggtc gegagactgg gggegtacac tggatggect 21900
ttgcctggaa cccgcactca aaaacatget acctctttga geccttiggo 21960
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aactctgcaa tttattgagg agtttgtgcc atcggtctac tttaacccct tctcgggacc27780 tcccggcecac tatccggatc
aatttattcc taactttgac gcggtaaagg actcggcgga27840 tggctacgac tgaatgttaa gtggagaggc agagcaactg
cgcctgaaac acctggtcca27900 ctgtcgecgce cacaagtgct ttgeccgcega ctceggtgag ttttgetact ttgaattgec27960
cgaggatcat atcgagggcc cggcgc cat cgccecagg gagagettgc28020 ccgtagcectg attcgggagt
ttacccagcg ccccctgcta gttgag%%‘%%gg%1a%fggggg%§a§%g%' %qa{ageg rgoéfgs‘eglgﬁ|£sgt|'r;(:2<j%090342PC title

amengh QE25hd glgigcts actgigsitt geahcigttwtaactcigya tacatt aagratstaytiy 28 140 &htctetgt

actoagiala saselscas aaleaselaiacigodt laleaceeRan0 alerolagg faseaccaipliggeccace

caagcaaacc aaggcgaacc ttacctggta cttttaacat ctctcectef gigatttaca acagtticaa cccagacgga
gtgagictePBIR0 JagagacEt EEEEIEnJOEEictaR aRrEAAE Caceaddde Cacctgdd?g380

g99aacQlac-0AIgIIRGI GRER0 (oS aaig o9 ¢ R IA N9 GG IRRRACRICIRBAAKL figRacccge Lgcicgcce
agccccagca cgcagecctg ggagcatgtg aatgecatcc28500 aggaggeccg gegtetect aacctg;gta gagacactgc

tgctgdGARF 3atGaaSEARIB560 (HfRAGCH T RGHA Y ftJIeEROah G alit U Efdectack ©°
acccoegiegege2) egelgiacaa geaggescste cogYacages igaccangeicCcargageecedigaceasga28680
tggccagcca ctacaa c%g cactgccctc caaccecgga aacttccg[ %%acc%a a28740 c%atcaczczg égaaagtttc
aaagd 5558‘1@55993‘5 3EHg téf‘@%?@&@@ﬁtgggggﬁ@gﬁ&agc 9508 §eEagieedd FaGtgacaart thactctatg
tgggatatge:tcoagegeta28860ccaggctigaise gtcaggeticetggatytoa gratctgagicttggtcagea’ 2¢tgtcccgc28920
ggatttgttc_cagtccaact acagcgaccec accctaac c a ggccgeeg, ctaccggact
tacatc%gééaggaaggtgggg%%% agﬁ?cc?éggt%ggﬁcggﬁgﬁ é%%ga%%(g&%%%%%%%gg&f ggg%%ggtgg fictccatag
cgcttatgtagtatycc#29d 0t attattatep yctent ol cegcSRinag Tereticy ¢ eetgrriace cadétitagt29160

Cccatctqtggggg@gaggg?qqaga@tg@wg@gggaﬁ 9359 9619338ca52944Q algttctittelgiipcagt
_ atgattaaat gagacatgat tcctcgagtt tttatattac29280 tgacccttgt fgcgctittt tgtgegtget ccacattgge tgcggtttet

| cacatégaagPoB40 Yh5eedgEat tECHGEEHBACAGRISHPRICHIH T ARG S EtCECGEtca2 94084 ctgcagect
catcagigtg gicalegest Hajegagtg frllgagta0 eletaigiasd 940Q aetitagaia iefsgaacac caiogaoagt

acagggacag gactatagct gagcttctta%?52t0 gaattcctttga%ttat%a%?g éthtcggtga% ;ttgqctgggg attaztﬁ%%a
CCC&ﬂQﬁé&ﬁgggﬁf caggtcctceo gegttgoetca gggcegaacgy 49 ggtagctyg
ttcccaaaaa gggcgegtge ccaggetttg agttgcactc gcaccgtagt ggcatcaaaa 22860
ggtgaccgty cecggictgg gegitaggat acagcgocty cataaaageco trgatctget 22920
taaaagccac ctgagccttt gegecttcag agaagaacat gccgcaagac ttgeocggaaa 22980
actgattggc cggacaggee gegtegtgea cgceagcacct tgcgicggtg ttggagatct 23040
gcaccacatt tcggececac cggttottca cgatcttgge cttgctagac tgctccttca 23100
gcgeogeogety cocoglttticg ctcgtcacat ccatttcaat cacgtgetce tlratttatca 23160
taatgcttcc gtgtagacac ttaagctcege cttcgatcic agcgeagegg tgcagecaca 23220
acgcgcagee cgtgggcetcyg tgatgottgt aggtcacctc tgcaaacgac tgcaggtacy 23280
cctgcaggaa tcgooccate atcgtcacaa aggtcttgtt getggtgaag gtcagctgea 23340
acccgeggty ctectegttc agccaggtcet tgeatacgge cgccagagcet tccacttggt 23400
caggcagiag tttgaagttc gectitagat cgttatccac gtggtacttg tccatcageg 23460
cgcgegeage citccatgoce ttotaccacg cagacacgat cggcacacte agegggttca 23520
tcaccgtaat ttcactticc gettcgctgg gotottocte ttectcottge gtecgeatac 23580
cacgcgocac tgggtocgtct tcattcagee gecgcactgt gegettacct cctttgecat 23640
gcttgattag caccggiggg ttgetgaaac ccaccatitg tagcgocaca tcttctcottt 23700
cttectcocget gtccacgatt acctctggtg atggoggycy cicggyctty ggagaaggge 23760
gecrtcttttt cttcttggge gcaatggcca aatccgeoge cgaggtcgat ggocgeggge 23820
tgggtgtgeg cggcaccage geogtottgrg atgagtetitc ctegtoctcg gactcgatac 23880
gcocgectcat cCgottittt ggggacgccc ggggaggeyy cggegacyygy gacggggacg 23940
acacgtcctc ggacgtcgcg ccgeaccgeg tcecgegetcg ggggtggttt 24000

catggttggy
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gttitgticc ccgacctcca agcctcaaag acatatatca tgcagattca ctcgtatatg29640 gaatattcca agttgctaca
atgaaaaaag cgatctttcc gaagcctggt tatatgcaat29700 catctctgtt atggtgttct gcagtaccat cttagcccta
gctatatatc cctaccttga29760 cattggctgg aaacgaatag atgccatgaa ccacccaact ttccccgegce ccgcetatget29820
tccactgcaa caagttgttg ccggceggctt tgtcccagec aatcagcectc geeccacttc29880 tcccaccccec actgaaatca

e LR
gctactttaa tctaacagga ggagatgatt gacae B 798490 At oAk ggaedg st attacagage agegectgct
agaaagaggc@gggcagegg3fia0adicegagtaacacgtgeatgaat caagageiccaaggacatggt taacgeac
cagtgcaaaa30060 tatctt ttgtctggta aagcaggcca aagtcaccta cgacagtaat accaccg 120 Page 53
ol b e e Aima o et R R el sangoronts
gtgggegaRlu80cagceacatiat eataactcay cacttggtay aaaccyaagytcyeaticaedoaccttgtdd30240
aagoacdaneoaicialdearraliale.agacelnit.canlibane gAlEieSOIN cpliacta algpppasaa
ataataaagcC atcacttact taaaatcagt tagcaaattt30360 ctgtccagtt tattcagcag cacctccttg ccctcctcec
agctcliGterageay ciRBU4L20 3 ceiGeHp e e RTBER TS AR Rs SRUtR Aot THGiagEtc ctgftéefyt30480

ccatCegeas haralal qaloliaily CAgRIOaAN G H5a5RRYACE JIclaaRr0a I 30g 4 ageHcaacs gegtigtatce
atatgacacg gaaaccggtc ctccaactgt gccttttctt30600 actcctccct ttgtatcccc caatgggttt caggl;élaggagtc

cecctd@dgab aRtERIHGBEEEE b Aty At B tag G Rt eaTg g ccttadaat Qacggc30720

cictcieigs a6ge@aeae fpanciiaee tecgaanajgdaaccaniolt 9ageeracc Pl ctecaaaagaa graagicaaa
cataaaccé‘g Cgaaatatct cacccctcac a%ttacctca3084oc%%agccctaa Ctgt%%Ca"[%C fgccgcacct ctgatggtcg

cogCHACHE HEatRAIFH08D0 CASHENEAGY ACCCHERACT cotgEatyt tccazRat] Yhattgbdac

Ccaaggareel30960wtcacagigt cagaaggaaa gctageeci caaacaicagpgetacctecaa caccantgf#t31020
agca t t tgcctcac t t g t 31 ttgacttga cccat
R R I o oot
~ caactdgtcd agergtgac3 200 araatiant sttcecligtm hettafagivatidgageatagggtittga tteacdaggce31260
aatatgeaas Haadty eaéqggega&é?cagg%@a&sgg%%gggga%gfggﬁ@éaééég&5&9@9“829?@6669“

cctc

tgatgctcaa aaccaactaa atctaagact aggacagggce31 tta taaactcagc ccacaacttg gatattaact
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acaadéﬁé@@?ﬁﬂﬁa%ﬁiﬁ%ﬁﬁﬂ@t gacaacgcgc gectagecgt actaaaacgc agcatcgagg 24840
tcacccactt tgcctacccyg geacttaacc taccccccaa ggtcatgage acagtcatgg 24900
gtgagctgat cgtgcgccgt gogeagecce tggagaggga tgcaaatttg caagaacaaa 24960
cagaggaggg cctacccgca gttggcgacg agcagetage gogetggoett caaacgegeg 25020
agcctgecga cttggaggag cgacgcaaac taatgatggc cgeagtgete gttaccgtgg 25080
agcttgagtg catgcagegyg ttctttgctg acccggagat gcagcgcaag ctagaggaaa 25140
cattgcacta cacctticga cagggcotacg tacgccagge ctgcaagatc tCcaacgigy 25200
agetetgeaa cectggtetee taccttggaa tittgeacga aaaccgectt gggcaaaacg 25260
tgcttcattc cacgctcaag ggcgaggcge gocgcgacta cgtccgegac tgegtttact 25320
tatttctatyg ctacacctgg cagacggeea tgggegtitg gcagcagtge tiggaggagt 25380
gcaacctcaa ggagctgcag aaactgctaa agcaaaacti gaaggaccta tggacggcct 25440
tcaacgageg cteegtggee gegeacctyy cggacatcat tttececgaa cgcctgctta 25500
aaaccctgea acagggtctg ccagacttca ccagtcaaag catgttgcag aactttagga 25560
actttatcct agagcgeica ggaatctige ccgccacctg ctgigeactt cctagegact 25620
ttgtgeccat taagtaccge gaatgecctce cgecgetttg gggecactge taccttcotge 25680
agctagccaa ctaccttgec taccactctg acataatgga agacgtgage ggtgacggtc 25740
tactggagtg tcactgicgce tgcaacctat geaccceogea cogoteectg gtttgeaatt 25800
cgcagetget taacgaaagt caaattateg gtaccitiga gotgcaggot coctogecty 25860
acgaaaagic cgcggeiccg gggttgaaac tcacteoggg gotgtggacg toggottacc 25920
ttcgcaaatt tgtacctgag gactaccacg cccacgagat taggitctac gaagaccaat 25980
cccgoocgoe aaatgeggag cttaccgect gogtcattac ccagggecac attottggec 26040



tttacagctt caaacaattc caaaaagctt gaggttaacc taagcactgc caaggggttg31500 atgtttgacg ctacagccat
agccattaat gcaggagatg ggcttgaatt tggttcacct31560 aatgcaccaa acacaaatcc cctcaaaaca aaaattggcc
atggcctaga atttgattca31620 aacaaggcta tggttcctaa actaggaact ggccttagtt ttgacagcac aggtgccatt31680
acagtaggaa acaaaaataa tgataagcta actttgt cacaccagc tccajctcct31740 aactgtagac taaatgcaga
gaaagatgct aaactcactt tggtctat A Eaﬂa%ggfi%%fo Bbgfga% 50 tgsc?i%tgaaﬁtcagttttg gctgttaaag
gcagtitgge tecaatatet31860aggaacagtta aqagiyctcadctiattalasagatiigacg @agatggagt géiadtaaac31920
aattcctfcc tggacccaga atattggaac tttagaaat citac tga A6 3cJa %Q JcGlatacaggegctgtigg
atttatgaccz((%%g%%%%tccag ¢ t%%ggga%agggt %%c%%t%%%%og%é%actgc%gggaagtaa%at fgicagtcaa gittacttaa
acggagaeaaraact anacoS TG0 I HECAGah egaicACAChaARRRTACECA§RRGERTY gagadéddiac
ttgtgacige3e 160 PAQE ogh gy @%@9399&&@%%%9@%%%&&t%ttqgggeggflct gtiigiggcc atctgcatac

tctatgtcat tttcatggga ctggtctggc32220 cacaactaca ttaatgaaat atttgccaca tcctcttaca ctttttcata
cattgEEEa99289 gadtaabeim tGtigettatgica eatgiasiReahtiyCagaAEE MR 32348 Flytcatttt
tcaticggla gfatagcaegAceaceagat Agctialacar gatcaceetadd4go Crftagicar agieacagagsgootagtatt

caacctgcca ccteectece aacacacaga32460 gtacacagtc ctttctcecec ggctg%cctt aaaaagcatc atatcatggg

taacahER¥i335% AHCHAGRGEHAPATREACACHGRES LTy dEs Bt RS ¥ atatt3 288 hataaactce
ccgggpageicegatiaagih cagieg cligdprageigcl gageeacaggdaod(y cigcigiccasaetigcggtigenaacggg

cggcgaagga gaagtccacq cctacatggg32700 ggtagagtca taatcgtgca tcaggata cggt tgcagcagcg .
cgcga{:act%l%g éOt&%%%gééa% cggcgggé et t(%%%%%&%tggg %ﬁa%&c ggtggcéq[%%%%%cagc%%a 820

gattcgeaea gposy dagta daayy cyosidgicetc 0gy guanmycage yuacuotiged82880-gicacttda&4tagcacagt
aaclacaaca eageaceass Alallola aeelaccacasaddd glacaagaca glolaleaas agotcalggrgoggaccaca

~.gaacccacgt ggccatcata33000 ccacaagcgc aggtagatta agtggcgacc cctcatadac acgctggaca
| taaacatelcBIWE0 CeRGHE Aty g ta eHcC S0ERICEH§ia SsaratsaABCRITAREaERat333 2(PFgcgccatec

accacgaler1aaaccancl 9gseaagans 9Gee06aad Latacagig3dl 80 cagagegrcgya9actggase aatgacagtg

gagagcccag gactcgtaac catggatcat33240 catgctcgtc atgatatcaa tgttggcaca acacagg%%% g\é:gtgcatac

acttccl5883300 99agyagege tgcgtctgge goccaacgaa cccgtatcga cccgegaget

tagaaacagg atttttccca ctctgtatgro tatatttcaa cagagcaggg gccaagaaca 26940
agagctgaaa ataaaaaaca ggtctctgcg atccctcacc cgcagcetgcoc tgtatcacaa 27000
aagcgaagat cagottcgge geacgetgga agacgcggag gcetctettca gtaaatactg 27060
cgegetgact citaaggact agittcgege ccettteteaa atttaagcge gaaaactacg 27120
tcatctccag cggccacacc cggedecage acctgtcogic agcgccatta tgagcaagga 27180
aattcccacg ccctacatgt ggagttacca gocacaaatg ggacttgegg ctggagetge 27240
¢ccaagactac tcaacccgaa taaactacat gagogoggga ccccacatga tatcccgggt 27300
caacggaatc Cgegoccacc gaaaccgaat totcttggaa caggcggeta ttaccaccac 27360
acctcgtaat aaccttaate ccegtagttg geocgetgee ctggtgtacc aggaaagicc 27420
cgcteecace actgtggtac ttcccagaga cgcoccaggoc gaagttcaga tgactaactc 27480
aggggcgeag cttgcgggcg gorttogtca cagggtgegy tcgoecogygge agggtataac 27540
tcacctgéca atcagagggce gaggtattca gotcaacgac gagtcggtga gotcctcget 27600
tggtctcegt ccggacggga catttcagat €ggeggegec ggocgcrott cattcacgec 27660
tcgtcaggca atcctaactc tggagacctc gtectctgag ccgegetety gaggeattyg 27720
aactctgcaa tttattgagg agtttgtgece atcggtctac tttaacccct totcgggacc 27780
tcccggocac tatccggate aatttatice taactttgac goggtaaagg actcggegga 27840
tggetacgac tgaatgttaa gtggagaggc agagcaactg cgectgaaac acctggteca 27900
ctgtcgccge cacaagtgcet ttgcccgega ctecggtgag ttttgeract ttgaatigec 27960
cgaggatcat atcgagggee cggegcacgg cgtocggett accgoccagg gagagottgce 28020

ttacccageg cccocctgota gttgagoggyg acaggggacce 28080

ccgtagectyg

attcgggagt
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gattacaagc tcctccecgceg ttagaaccat atcccaggga acaacccatt cctgaatcag33360 cgtaaatccc acactgcagg
gaagacctcg cacgtaactc acgttgtgca ttgtcaaagt33420 gttacattcg ggcagcagcg gatgatcctc cagtatggta
gcgeggoattt ctgtctcaaa33480 aggaggtaga cgatccctac tgtacggagt gcgccgagac aaccgagatc
gtgttggtcg33540 tagtgtcatg ccaaatggaa cgt agtcatattt cct caa aaccaggtgc33600
gggcgtgaca aacagatctg cgtcté%%lg‘t%c%ﬁﬁ%%g%@? §§5 cé&%ct:%gt%'?ga égt%zs%éagctgtagtatat ceactetete
aaageatgoat ggegcocogt guuitcgggt tetatgtaaad872@ etcttteaty caprgetgttictyedaacal £t caccgc
agaataageg aeacceageesrgo gacciacaca Jlegliclye, gagicacaca co90ag0ALs 099235946
ggaagfacg%ég% 51(5; %g ﬁﬂatct%ﬁtgatéticcaa aag%éttatcc aaaacctcaa aaaqg%agatc tattaagtga33900 acgcgctccc
ctccg@tggd gtagicaaacactatagttafaagase SyataaifycanisRIe R §addaeit 9¢ktaatgdt tbcaaaagg

caaaGgaGES 1cac0IGeaR BIIURCHARBARY AugeAARSS CicaunuisAaligsic L alraacaigsagCacctc

aaccatgccc34080 aaataattct catctcgeca ccttctcaat atatctctaa gcaaatcccg aatattaagt34140 ccggccattg

 tanaadtéRyRICAgAGEECATEERTT TR AHICASAYCAFRARARS 2D Padd 55 S&ifsting2898342Pc title
amengy k25Xt algeesaa qaalicadet iecteacaga geigtaleas gilcaanngg ggracattaad4an0

caaaaatacc gcgatcccgt aggtcccttc gcagggccag ctgaacataa tcgtgcaggt34320 ctgcac agcgcggcc
acttccctYEagHadc it gt 5SS ¢ %%afcgc‘g t C?’a%&ga%ﬁﬁ%éﬁﬁcgctatgg(%g’g) <Ecagcgtagc

cccgadgtpa@ettgitgeadddd tgggeggegn taigapatgeraaggigetgoitgaaaasteaggcaaagreso
tcgcgcaaaa34500 aagaaagcac atcgtagtca tgctcatgca gataaaggca gdtaaqc aac 34560
e SR R S L O G S e N
aaacattayy ByeetgicH ARt 80 gae aeapan G680 tataagoats e duggacet eggccat§edgegtgaccy

taaaa%‘§ c1 aqteacclg 34 (40 aftaaaaageaceaccoaga 9GIGAIcoot FAlgLsce9RQirataalgl 4
aagactcggt34800 aaacacatca ggttgattca catcggtcag tgctaaaaag cgaccgaaat agcccg§3§§34860

. aatacatadc egeHy JegRrg At ARCARERGEGCCOE BaghadGtirfdd6daadt3 492 ( Hhatag aaaaacacat
aaacacclgaJ3aaCeEise t9ea R AER ARANYGIACIF BB CIRARIsERIRRERGER ACagcgegcacageggcea

gccataacag tcagccttac35040 cagtaaaaaa gaaaacctat taaaaaaaca ccactcgaca cggcacca

tcaatceRRESBIVE St Ete8AA Q40 8y HGRAGEHRT abtatkiatd Gy &ét é%ftgacg%ﬁggémm

ggatttgttc cagtccaact acagcgaccc accctaacay agatgaccaa cacaaccaac 28980
gcggecgeoy ctaccggact tacatctacce acaaatacac cccaagtitc Tgoctitgtc 29040
aataactggg ataacttggg catgtygtgg ttctccatag cgcttatgit tgtatgoctt 29106
attattatgt ggctcatctg ctgectaaag cgcaaacgcg cccgaccacc catctatagr 29160
cccatcattg tgctacaccc aaacaatgat ggaatccata gattggacgg actgaaacac 29220
atgttctttt ctcttacagt atgattaaat gagacatgat tcctcgagtt tttatattac 29280
tgacccttgt tgogettttt tgtgcgtget ccacattgge tgeggtttct cacatcgaag 29340
tagactgeat tccagoctic acagtetatt tgctttacgg atttgtcace ctcacgotea 29400
tctygeagect catcactgtg gtcatcgoct ttatccagtyg cattgactgg gtctgtgtge 29460
getttgcata totcagacac catccccagt acagggacag gactatagcet gagettcetta 29520
gaattcttta attatgaaat trtactgtgac ttttctgctg attattigca ccctatcrge 29580
gttttgttcc ccgaccicca agoctcaaag acatatatca tgcagatrtca ctcgtatatg 29640
gaatattcca agttgctaca atgaaaaaag cgatctticc gaagcctggt tatatgcaat 29700
catctctgtt atggtgttct gcagtaccat cttagcccta gctatatatc cctaccttga 29760
cattggctygyg aaacgaatag atgccatgaa ccacceaact ticoccgege ccgeratget 29820
tcecactycaa caagiigity ccggeggett tgtcccageoc aatcagoctc goeccacttc 29880
tcccacceoe actgaaatca getactttaa tCtaacagga ggagatgact gacaccctag 29940
atctagaaat ggacggaatt attacagagc agegoctget agaaagacgc agggcagegg 30000
cegageaaca gcgcatgaat caagagetee aagacatggt taacttgcac cagtgcaaaa 30060
ggggtatctt ttgtctggta aagcaggcca aagtcaccta cgacagtaat accaccggac 30120
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ggttaaagtc cacaaaaaac acccagaaaa ccgcacgcga acctacgccc agaaacgaaa35220 gccaaaaaac
ccacaacttc ctcaaatcgt cacttccgtt ttcccacgtt acgtcacttc35280 ccattttaag aaaactacaa ttcccaacac
atacaagtta ctccgcccta aaacctacgt35340 cacccgceccc gttcccacgce cccgegecac gtcacaaact ccacccccte
attatcatat35400 tggcttcaat ccggqat&a.}g' a%gtggpc&a@’actgétéﬁgﬁigﬁ%tg _c,ggcatctgcg35460 acgcgaggct
ggatggcctt ccccattatg attcttctcgqct%ccgg gg catcgggatg35520 cccgegttge aggcecatgcet gtccaggcag
gtagatgaggcateatcagggaatdgcticas8sERE gijccageain agijooagyta atotsasaay geedegyc tggegttttt

ccataggcie3ab40 9Eeeeeely acAa9eaIca, CannqRIea, COCRARYIc A0ANMONGH aaaCChgAgA35700

ggactataaa gataccaggc gtttccccct ggaagctccc tcgtgcgctc teetgttccg35760 accctgecgc ttaccggata
cCtgtEaRfEs etcmt Ao eEgaafcdr gt it 398 20C4Af) CRALGERTAGIRATEIGASficg gftftaldtcy

ttcgctecaagstagostoi3o88Q gtacasdan ecaceqticeagecedassacicacEtahaeggtaacty legicttgag35940
tccaaggcggﬁg q%ta}%acg%%ga cttatc%(g:a ctg cag(gcag cca%g_tg%%fca%%ggg%gg%%gggg?% aggagc%%%gctqatgtaggcgg
tgcta ahbyt gatetiet 360660 ta t cgct'ctyctgaagce
cagttageit €gaaaagadak2 gitggtagetatigateegg eaaacaaaccaccygepggiacggggtggiditmtttgc36180
aagcagcaga ttacgc ca%aaaaaaa atc%caagaa git_icccttté;atcctttt%tcacc %6%4(52 nge 56305 40
seglistify20863% 2P tle et ST25 &t GF§ictgaty etchgiogaa S%a%a?a&%a cgttaaggga ttttggtcat
gagattaicaltat aagagyatct tcactiagatcocttaaat maatotaaagatatatatgay taaactiggt388e8Wctgacagtta
ccaatgctta atcagt cacctatct afctgr ct 6420 tagt tgeatgactc ¢ tgt

ag ataga%%ég%gcaftcgcg%%%a%gc cct%agggtgégm ctgag§§§§§ %ggtgcggég% %?aia%técgag Sgccacoétc%ég gaccggctc:c:a

gatttateag3654Q caataaateatgteagtegy ifgdEyade Jergsagegd tosafeassCtatccgfdidb600

ccatceagic [Rigatial 9cca0aaag Aropaiaag-laglicaesa giratagi36golacacaact tghgacatt
-gntgcaggca tcgtggtgtc acgctcgtcg tttggtatgg36720 cttcattcag ctccggttcc caacgatcaa

cgagttac
. atgatcdceR atghat§Ea36 B Aasiaicg Gl thgefettic GHcERTYd tEditg i d Hedtahgttg %‘%&%Q:agtgt%mo
tatcacigal gatialg 9sa ssgctgcata atlistiee Wisatgeeadcegiaagatioonogatitietgt gactgotgag
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e e a0 o Po7e 000 PG oneg fgaacacagg glgetaccoe
ctcacagtgt cagaaggaaa gctagecctg caaacatcag gocccctcac caccaccgat 31020
agcagtacco ttactatcac tgectcaccce cctetaacta ctgocactgg tagettgggce 31080
attgacttga aagagcccat ttatacacaa aatggaaaac taggactaaa gtacggggct 31140
cctttgcatg taacagacga cctaaacact ttgaccgtag caaétggtcc aggtgtgact 31200
attaataata cttcctigca aactaaagtt attggagcct tgggttitga ttcacaaggc 31260
aatatgcaac ttaatgtagc aggaggacta aggattgatt ctcaaaacag acgecttata 31320
cttgatgtta gttatccgtt tgatgctcaa aaccaactaa atctaagact aggacagggco 31380
cctcttttta tamactcage ccacaacttg gatattaact acaacaaagg cotttacttyg 31440
tttacagcett caaacaattc caaaaagett gaggttaacc taagcactgce caaggggttg 31500
atgtttgacg ctacagccat agccattaat gcaggagatg ggcttgaatt tggttcacct 31560
aatgcaccaa acacaaatcc cctcaaaaca aaaattggec atgycctaga atttgattca 31620
aacaaggcta tggttcctaa actaggaact ggecttagtt ttgacagcac aggtgecatt 31680
acagtaggaa acaaaaataa tgataagcta actttgtgga ccacaccagc tecaictect 31740
aactgtagac taaatgcaga gaaagatgct aaactcactt tggtcttaac aéaatgtggc 31800
agtcaaatac ttgctacagt ttcagttttg gctgttaaag gcagtttggce tocaatatct 31860
ggaacagitc aaagtgctca tcttattata agatttgacg aaaatggagt gctactaaac 31920
aattccttcc tggacccaga atattggaac tttagaaatg gagatcttac tgaaggcaca 31980
gcctatacaa acgctgttgg atttatgoct aacctatcag cttatccaaa atctcacggt 32040
aaaactgcca aaagtaacat tgtcagtcaa gtttacitaa acggagacaa aactaaacct 32100
gtaacactaa cgatcacact aaacggtaca caggaaacag gagacacaac ttgtgactgc 32160



aagtgctcat cattggaaaa cgttcttcgg ggcgaaaact ctcaaggatc ttaccgctgt37080 tgagatccag ttcgatgtaa
cccactcgtg cacccaactg atcttcagca tcttttactt37140 tcaccagcegt ttictgggtga gcaaaaacag gaaggcaaaa
tgccgcaaaa aagggaataa37200 gggcgacacg gaaatgttga atactcatac tcttcctttt tcaatattat tgaagcattt37260
atcagggtta ttgtctcatg agcggag%%a} 1@@9@%@(S%tggaggtﬁlgt%%ggg@yﬁ?&{aggggttcc gcgcacattt
ccccgaaaag tgccacctga cgtctaagaa accattatta3d /380 tcatgacatt aacctataaa aataggcgta tcacgaggcc
ctitcgtokt amaB 7433 2405c 40 a2q10x3BB66 KL PN A KEEISWRIfiiapseblEhce <P2GY <223>
Ad5-E§Zaﬂ%%a@N%t<5%%Q% %%%%gazﬂ%a_t%%%%@g?&&)ct@tﬁZéEt@&%@aac, g, 95 420> <221>
misc_feature <222> (35479)..(35481) <223>nis a, ¢, g, or t <220> <221> misc_feature <222>
(367 8P {BETER) EOPILHR At gl Grp@ oo RS hidCarbigreagaaaatttc — 32340

seglisting2Q9034 2R G title amand rSJ - txh €222 (38325)+ (38364 ) a2232cats a, C,3g400t <400> 10
taannntcce ttccagetct ctgcecctit tggattgaag ccaatatgat aatga 60 tggagtttgt gac c
000CBHTA 0BG G RGeS b4 20 Aot GROr G0 A8 DEbamosta thmmgcgac
ggatgiggeacagagtgacet8oditiggtgigycgccogiga gacaggaagt gagantttie gogeggtitt aggéafatgt240

O o R, S S4R01A 902 oA 9922, 33U W cgacare

32580
aataaactcc ccgyggeagct cacttaagtt catgtogoty tccagotget gagecacagg 32640
ctgctgtcca acttgeggtt gottaacggg cggcgaagga gaagtccacg cctacatggg 32700
ggtagagtca taatcgtgca tcaggatagg gcggtggtge tgcagcageyg cgcgaataaa 32760
ctgctgeoge cgecgeteeyg tectgcagga atacaacatg gcagtggtct cctcagegat 32820
gattcgcacc gcocgeagea taaggogect tgtcectccgg gcacagceage geaccctgat 32880
ctcacttaaa tcagcacagf aactgcagea cagcaccaca atattgtica aaatcccaca 32940
gtgcaaggeg ctgtatccaa agetcatgyce ggggaccaca gaacccacgt ggecatcata 33000
ccacaagcgce aggtagatta agltggcgacce cctcataaac acgctggaca taaacatiac 35060
ctcttttgge atgtigtaat tcaccacctc ccggtaccat ataaaccict gattaaacat 33120
ggcgecatee accaccatce taaaccagoet ggccaaaacc tgeccgeegg ctatacacty 33180
cagggaaccyg ggactggaac aatgacagtg gagagcccag gactcgtaac catggatcat 33240
catgctcgtc atgatatcaa tgttggcaca acacaggcac acgtgcatac acttcctcag 33300
gattacaagc tcctcccgeg ttagaaccat atcccaggga acaacccatt cctgaatcag 33360
cgtaaatccc acactgeagg gaagacctcg cacgtaactc acgttgtgca tigtcaaagt 33420
gttacattcy ggcagcageg gatgatccte cagtatggta gecgegggttt ctgtctcaaa 33480
aggaggtaga cgatccctac tgtacggagt gegocgagac aaccgagatc gtgttggtceg 33540
tagtgtcatg ccaaatggaa cgocggacygt agtcatattt cctgaagcaa aaccaggrgce 33600
gggcgtgaca aacagatcty cgtctccggt ctcgecgett agatcgcict grgtagiage 33660
tgtagtatat ccactctctc aaagcatcca ggegeccooct ggottegggt tctatgtaaa 33720
ctcectteatyg cgocgotgol ctgataacat ccaccaccgo agaataagee acacccagcec 33780
aacctacaca ttcgttoctge gagtcacaca cgggaggage gggaagagct ggaagaacca 33840
tgtttttitt tttattccaa aagattatcc aaaacctcaa aatgaagatc tattaagtga 33900
acgcgeroce ctecggtgge gtggtcaaac tctacagcca aagaacagat aatggeattt 33960
gtaagatgtt gcacaatggc ttccaaaagyg caaacggccc tcacgtccaa gtggacgtaa 34020
aggctaaacc cttcagggtg aatctcctct ataaacattc cagcaccttc aaccatgcecc 34080
aaataattct catctcgcoca ccttctcaat atatctctaa gcaaatcceg aatattaagt 34140
ccggeccattg taaaaatctg ctccagageg ccctccacct tcagectcaa gcagcgaatc 34200
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gaggaagtga aatctgaata attttgtgtt actcatagcg cgtaatattt gtctagggcc360 gcggggactt tgaccgttta cgtggagact
cgcccaggtg tttttctcag gtgttttccg420 cgttccgggt caaagttggce gttttattat tatagtcagce tgacgtgtag tgtatttata480
cccggtgagt tecctcaagag gecactcttg agtgccageg agtagagttt tctcctccga540 gecgcetccga caccgggact

gaaaatgaga catattatct gccacggagg gttagagﬁgggpgaa%%at%?gég(a:igg
a ctacc cttcact

aggtactggc tgataatctt660 ccacciceta g?:%
gccccogaiag @tee caacga ggagdeggttacggagattivttetegacic tgtastgdty 80 yoggtgreagg xegggattga

cttacteagt fHecdec
ccttgggtcc ggtticta

00 cc

ggggsssggtggg%%%%%gec

aaccttg taccgg

T
ga accac

40 {1t
P

cccagtgac

tct tttggaccag ctgatcgaag
'tb)%tgattt agacgtgacg720

C cgagcagccg gagag
e %%ccgggggggatgaga%ga%%gtg ag960

gagttigtge A anat g eREEaccas JuycatsgRysagg fetty Jeattateae2020ceggatemata 8¢g8ggacce

agataftafg ot

IeyrithgctalalgaggasetaioarlQag alatietel acagiaagig;a

gcagigggtg atagagtggt

gggtttggtgl 140 tggtaatttt titittaatt tttacagtt tgtggtitaa agaatitigt attgtgattt1200 tittaaaagg tectgtgtet
gaacd@ydtgag ety GEEagRREY hgectiRazATBE Gttaeeqcddiciaddlatggcddetf ctatcctgag
acgccLERca deacCiaigiiad slagraaaty crafaiags Aco Rtaa Gleadgegadestictaacagggetcctg1380

agatacaccc ggtggtcecg ctgt
WA

atcgatitfHd
attgcgigigtiggitanegai ok ctitgiitga tgaatyagit gaigiaagit terlagaeoq dgagataaty titaaetigr 1620
atggcgigit aaatgg

gc

onaL0t S bR e

cccca ttaaaccagt t

fatataat gcgcegt ctaatcttggl680 ttacatctga ¢ctcatggag
R R e tstie oatitils orcrotas

t ttggtgggc1440 gt t
bl CEIRGBate SO0 it ctotan REdocesaE Pedthagaty

tggaatgt
acctgtg

ggctcatdeet8afcaggcaaagit agictyraga EHittaagygegy adtafaagitpyghattigaatgagetttigak860 aatcctgtgg

tccacac cggggcgcge tgcggctget grtgett

‘gageladt galictonaigonaica qeaggeach YaeRaganal 204e905.9%,e0lslinggOo034¢Ed- tile

.amend_ST25.txt aggtcatcaa gactttggat tt

ttt1980 tgagttttat

- aaagg@aiaad tg§agefaag dhadcecartFageoHueRaf tacctgtigaPTny atttRrgeraedtycatciddgagagegg

caggaggaag2160

ctcecgetec
cagtaaaaaa
acagtgtaaa
ggttaéagtc
gccaaaaaac
ccattttaag
cacccgecec
tggcttcaat
acgcgaggct
cccgegttge
ggccagcaaa
cgcceeecty
ggactataaa
accctygecge
caatgcrcac
gtgcacgaac
tccaaccegg
agagcgaggt
actagaagga
gttggtagct

aagcagcaga

agaacaacat
gaaaacctat
aaagggccaa
cacaaaaaac
ccacaacttc
aaaactacaa
gttecccacgce
ccaaaataag
ggatggcctt
aggccatget
aggeeaggaa
acgagcatca.
gataccaggc
ttaccggata
gctgtaggta
cccecgtca
taagacacga
atgtaggcgy
cagtatttgy
cttgatccgg

ttacgcgeag

acagcgcttc
taaaaaaaca
gtgcagagceg
acccagaaaa
ctcaaatcgt
ttcccaacac
cccgegecac
gtatattatt
ccccattatg
gtccaggcag
ccgtaaaaag
caaaaatcga
gtttceccect
cctgtccgee
tcteagtteg
gcccgaccge
cttatcgcca
tgctacagag
tatctgeget
caaacaaacc

aaaaaaagga

cacageggea
ccactcgaca
agtatatata
ccgcacgcga
cactteegtt
atacaagtta
gtcacaaact
gatgatgtta
attcttcteg
gtagatgacg
gcegegtige
cgctcaagte
ggaagcrcce
ttictcectt
gtgtaggteg
tgcgecttat
ctggcageag
ttcttgaagt
ctgetgaagce
accgctggta

tctcaagaag

gccataacag
cggcaccage
ggactaaaaa
acctacgeec
ttcecacgtt
crccgeecta
ccaccecectc
attaagaatt
cttccggegy
accatcaggg
tggcgttttt
agaggtggcg
tcgtygegete
cgggaagegt
ttcgetecaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggrtggret
arcctttgat
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tcagccttac
tcaatcagtc
atgacgtaac
agaaacgaaa
acgtcacttc
aaacctacgt
attatcatat
cggatctgcg
catcgggatyg
acagctrteac
ccataggcte
aaacccgaca
tectgttecy
ggcgetttct
gctgggctgt
tegtettgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttge

cttttctacg

(t9t0agAGR SRR AICHG CIRGACIE R0 {giciaad CEICECOgCH: ARRIAGH0A £99RYIAJCIgERICagCag

35040
35100
35160
35220
35280
353340
35400
35460
35520
35580
35640
35700
35760
35820
35880
35940
36000
36060
36120
36180
36240



ccaggcggcg gcggcaggag cagagcccat ggaacccgag agccggcectg gaccetcggg2220 aatgaatgtt gtacaggtgg
ctgaactgta tccagaactg agacgcattt tgacaattac2280 agaggatggg caggggctaa agggggtaaa gagggagcegg
ggggcttgtg aggctacaga2340 ggaggctagg aatctagctt ttagcttaat gaccagacac cgtcctgagt gtattacttt2400
tcaacagatc aaggataatt gcgctaatga gctt caga agtattcc 60 agagcagctg accacttact
ggctgcagee aggggatgat tttgaéﬁﬁg"‘gg&i’é%?gé%gg%géfgﬁg%a%q”aeé‘gTéaggg'c t)é%ggccagattg caagtacaag
atcagcegac tigtaaatatRB80caggaatigt tgatacHdttt etgggaticyypgycey ayyigtgagatagatad ctffhggatag2640
agtageeld paaialages laaiaaatal dioaeeaogd glocligaea Jggacagap 2700 aalialtalg aaigiaagat
ttactggccc caattttagc ggtacggttt tcctggccaa2760 taccaacctt atcctacacg gtgtaagctt ctatgggttt aacaatacct
gtgtg§aage 280 ctggateghtyaRGIe 9 JGCHiatcHttagfge t§Etjgaday 'gg§idotgtg288tPtcgccccaaa
agcagggelt sanitaagaa aleseiclil gaaaegio R SEROgIatg A0 setaisteRe aalaasnicca gggtacgcca
LUULLLL Lccgactgtg gttgcttcat3000 gctagtgaaa agcgtggcetg tgattaagca taacatggta tgtggcaact
gcgadiassgo0ED FYciEtaly AGREGEEERECREGGAEE Catigiva-ClydhRagd ctattcactt 3120
agccagerat ielen carag Gelegcsagleliigrogeh dasatiastga cangeletcadaq elfgeattty ggiaacagga

tgtt cctacctt tgcaatt tgagtcacac3240 taagatattg cit tgt t
ctgaab b ERHoACHIIO0 Yac S HctIRAT R A BOAGHIAC Wccadgt ™

gcagaepeig3dalt copgigiggcggteaacata aggaaota geelgigaty otggatgtga ecgaggageiBuro
gaggcccgat cacttggtgc tggcctgcac ccgegetgag tttggceteta gcgatgaagal480 tacagattg ctgaaa
oo e St s T A R e
gccgcogoraigagcanean3800 logtitgat godaydaltgagetshta titgacescir agtatgcccd etgggccgg3660
99t9cgicad AALHIFINY ALECRARAL BAIIICYE LEGAIESLIE SEarRRRAGIcE e fagtacctiy Aagigcoaga

_ ccgtgtetgg aacgecgitg gagactgcag cctcecgeecge3780 cgcttCagec getgcagceca cecgeccgegg gattgtgact

| gactttgeRTEEE Ay ceesHl SratdesA§a HGR) R EEeHCAREGHE 84 cORB SrrEEGttga S§gEtttttt3900
ggcacaaiig gatictttaa cecgadpact iaatgliegtticigraecage ttaaaicigotg,Page b seglisting2090342Pc

titte amend ST25.txt gcgccagcag gtttctgecce tgaaggcttc ctceectecc aat%cggilt aaaacataaa4020
aagtgctcat cattggaaaa cgtrcttcgg ggcgaaaact ctcaaggatc ttaccgctgt 37080

tgagatccag ttcgatgtaa cccactcogtg cacccaacty atcttcagea tcttttactt 37140
tcaccagegt ttctgggtga gcaaaaacay gaaggcaaaa tgccgcaaaa aagggaataa 37200
gggcgacacg gaaatgttga atactcatac tcttoctttt tcaatattat tgaagcattt 37260
atcagggtta ttgtctcatg agcggataca tatttgaatg tatttagaaa aataaacaaa 37320
taggggttec gcgcacattt ccccgaaaag tgccacctga cgtctraagaa accattatta 37380

tcatgacatt aacctataaa aataggegta tcacgaggcec ctticgtctt caa 37433

<210> 10

«211> 38366

<212> DNA

<213> Artificial sequence

<220>
<223> Ad5-pK7-D24-GMCSF

<220>

<221> misc_fearure
<222> (4)..(6)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature
<222> (35479)..(35481)
<223> n 1is a, ¢, g, or t

<220>

<221> misc_feature

<222> (36782)..(36787>
<223> nis a, ¢, g, or t

<220>
<221> misc_feature
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taaaaaacca gactctgttt ggatttggat caagcaagtg tcttgctgtc tttatttagg4080 ggttttgcgc gcgeggtagg
cccgggacca geggtcetegg tegttgaggg tectgtgtat4140 tttttccagg acgtggtaaa ggtgactctg gatgttcaga
tacatgggca taagcccgtc4200 tctggggtgg aggtagcacc actgcagagc ttcatgctge ggggtggtgt tgtagatgat4260
ccagtcgtag caggagcgct ggg;?et 10| ,Lg:_‘cr'ga%g@stg fcittcagia gd%%gtg‘ag@%gttgccaggggc aggcccttgg
tgtaagigti tacaaggogd tieag ggg atgg&gcat4 %O acgtggggat atgagatgca tcttggactg tatttttagg ttggctatgt
tcccagetatd440i ateoctecgy: ggattcatgt tgtgcagaac caccagceaca gtgtatccgg tgcacttggg4500 aaatttgtca
tgtagcligg. aaggaaatgc gtggaagaac ttggagacgc cctigtgacc4560 tccaagattt tccatgeatt cgtccataat
gatggcaaithggeccacogn cogcagerigda2t ggrgaagate tictgggatsactaaggumatagiigigt tadaggatga
gatcgtcata4680 ggccatttit acaaagc cggaggqgt accagactgc ggta tccatccgg4/40 cccaggggcg
M R S I S R I R
aacggHtur gyuptagyyy aysicaguig4860- g graigaaage aggrtoiys gragagtercotiaccgcagbeggtgggcee
cgtaaat 0a g t agcag gggggccact
B S s R A A S0 e W S e
ttgcadggantgeanatitasscaieagEsa0rgagateEtos Gedy it tgeftBantegitigdcca agéiticca
ggcogiaaeankon cagctegoteAcctactaia cousatelng atecagealadetactggtidegraiagttg5228gggcggcttt
cgctgtacgg cagtagtcgg tgctcgtcca gacgggcecag ggtcatgtct5280 ttccac%g%c gcagggtcct c%tcagcgta

gtctgSEHADBYEtaReS GG EacA P840 Gy I bt AT Gl dtgabh Ctdhtectge Tabtgctgaa

gcoctggeaaatiR t@HQQ&E@@@W@@QQ@@g@@@&&i@ﬁ&mt%%%%@t@gt@eammctc%%gcggcgtggc

ccttggcgcg cagcttgecc ttggaggagg cgccgecacga cagtgc agacttttga cgtagag citgggcgceg

agaa&tde®f %?&Egg“&éﬁadtgé@%@a‘gtg%%%@(? c%;%t%%%g g %gl Feigac ggﬁgfgggﬁﬁcacgag gé%aggtg agctc

. tggccgticgb64Q g ggicaaaaa copggiitomgacatgettitigatg ggttactiaapict gytiiccaty5700 agbbggtgtc

* cacgctcggt gacgaaaagg ctgtecgtgt ccecegtatac agacttga c cggtgt cggtcc
tcctcgqgggébaéta?%tcﬁc gg% C gtgga%ggg%cg aga:'ci %cﬁgag%g%:%é:%a%%%%%%c%gg%a{fgg%gcggctaatgtggggaggggta

gcggtegity588A Acoactdgygugy leTanictRsic calgfy @ity fjda g atatapigit gege @ tteRfgtatcas5 940

aggaaggtga
ttggttigia gQiagare AeaIIRLCag-YigHinAloaR0099a0qtat00Q £age € taatgttg

780
gcggtgeagyg aagggattga cttactcact trtccgecgg cgeocggttc tecggagecg 840
cctcaccttt cccggcages ¢gagcagecy gagcagagag cottgggtcce ggtttctatg 900
ccaaaccitg taccggaggt gatcgatcca cocagtygacg acgaggatga agagggtgag 960
gagtttgtygt tagattatgt ggagcaccce gggcacggtt gcaggtcttg tcattatcac 1020
cggaggaata cgggggaccce agatattatg tgttogettt gctatatgag gacctgtggce 1080
atgtitgtct acagtaagtg aaaattatgg gcagtgggtg atagagtggt gggtitggtg 1140
tggtaatttt ttttttaatt tttacagtit tgtggtttaa agaattttgt attgtgattt 1200
ttttaaaagg tcctgtgtct gaacctgage ctgagcccda gocagaaccyg gagoctgcaa 1260
gacttacccg ccgtcctaaa atggcgcqﬁg ctatcctgag acgeccgaca tcacctgtgt 1320
ctagagaatg caatagtagt acggatagtt gtgactcogg tcctictaac acacctcctg 1380
agatacaccc ggtggtcccg ctgtgeccca ttaaaccagt tgccgtgaga gttggtgggce 1440
gtcgccagge tgtggaatgt atcgaggact tgcttaacga gectgggcaa cctttggact o 1500
tgagctgtaa acgceccagg ccataaggtg taaacctgtg attgegigtg tggttaacgc 1560
ctttgtttygc tgaatgagtt gatgtaagtt taataaaggy tgagataatg ttraacttge 1620
atggcgtgtt aaatggggcg gggcttaaag ggtatataat gcgeegtgygg ctaatcttgg 1680
ttacatctga cctcatggag gocttgggagt gtitggaaga titttctgct gtgocgtaact 1740
tgctggaaca gagctctaac agtacctctt ggttttggag gttictgtgg ggetcatcocc 1800
aggcaaagtt agtctgcaga attaaggagy attacaagtg ggaattigaa gagcttttga 1860
aatcctgtyg gattctttga atctgggica ccaggcgoert ttccaagaga 1820

tgagctgttt
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seglisting2090342PC title amend sT25.txt taaaaggggg tgggggcgcg ttcgtectca ctetettccg catcgcetg-te
tgcgagggcc6060 agcetgttggg gtgagtactc cctctgaaaa gcgggceatga cttctgegcet aagattgtca6120 gtttccaaaa
acgaggagga tttgatattc acctggcccg cggtgatgcc tttgagggtg6180 gccgcatcca tctggtcaga aaagacaatc
tttttgttgt caagcttggt ggcaaacgacGl24(g ccglagagqq cqttggacag caacitggeg atggagegea gggttiggtt
tttgtegegab300:icaacasash seionctas Bagtitags dgeaeiatiaegeacaacgeaceyccat63600cgggaaaga
cggtggtgcg ctcgtcgggce accaggtgca cgcgecaacc geggttgtgec6420 agggtgacaa ggtcaacget ggtggctacce
tctccg*t%’t%‘ttééE@Et@d@%%%%éﬂg@aﬁég%@%%%bag%ﬁttﬁ%%%‘b%g g%?gt%'ccé%%agggg% Ttagctgegt
ctcgteggat40gggiciocaieracgatpaa gaeectgegeagcaggegogcytogragta gtetatcttigbBO catccttgca
agtctagcgc ctgctgccat gcgcgggcgg caagcgcgceg ctcgtatggg6660 ttgagt accccat tggggtgg
gtgagt E%E;tggg%gg‘ié%%(ﬁ?c%‘%%a%%&é‘fﬁ%atcc 3%%%%%5‘9%%% %%%é}gtg%g%gt? tca gatat%qtggggtagca
tcticcaceg6786-0ggatgctyguycycagyta atcy eyt (ogtyegagergae gayad ¢logggaccysBio aggttgctac
099cqgqelg. 161994690 AR0Actalel aedigandal.Ag6aI10agaan.apalgatalegignacy siggaagacs
ttgaagctg% cg?ctgtaag acctaccgcgob960 tcacgcacga aggaggcgta ggagicgecgce agcttgttga ccagctcggce
ggtgaseige0200 CHuLagR e grestagte Tagga s aemteelge L LY HuIA0s efqeectit7088 Rittccaca
gctcggggl 829dacaaac igiegcos] Giiteeatg Lleigaale 744 goaanceRgkeagesiccga apagiaagag
cctagcatgt agaactggtt gacggcctgg /200 taggcgcagc atcccttttc tacgggtagce gegtatgect gcgcggcctt
cegoaHRTEGPLE0 GRABYHBR gEERER G RCIGARC GGE SN R PRar G- tfGdagtca 350 gtgtegtege
atccyaealk ERaGAGRAS Araaadiged Jesgetitiyggaaces 0at3lgdign cagas RgrAggigac stogtitgaag
agtatctttc ccgcgcgagg cataaagttg7440 cgtgtgatgc ggaagggtcc cggcacctcg gaacggttgt tacctg
ggcggtgagé75e8 Qgéﬁf@t‘fﬂac 5{6Egﬁﬁ%afgﬁﬁ%gg%%%aggaaa@?%gagégﬁggggagaégacgcgg% 60 atgcccttga
tggaagesgeatitifeagideategtagg igageictc aggggagrty /Gix egurcytggyetgaaagggc ceagtctgca

- agatgagggt tggaagcgac gaatgagctc7680 cacaggtcac gggccattag catttge tcgcg gtcctaaa
ctggc&ggggf?f& %tggét %rgt?%tg %%%aé%tagtcgécég a a%tg%%té éﬁgttct gcgc %%tcc?Sa(%&c%tccaaggt
tcgcggetag: ytetog cyoy gragitactagaygg ctcarptctyctrado F86dutit atdactatiecatyaaggd cetgagetge
ticccagadg, ¢ECeealeed APRAIGIG {920 1t ctatgggrtt

aacaatacct gtgitggaage 2820
ctggaccgat gtaagggttc ggggctgtgce cttttactyc tgctggaagg gggtggtotyg 2880
tcgeoecaaa agcagggett caattaagaa atgcctcttt gaaaggtgta ccttgggtat 2940
cctgtctgag ggtaactocd gggtgogoca caatgitggoc tocgactgtg grtgoticat 3000
gctagtgaaa agcgtggctg tgattaagca taacatggta tgtggcaact gcgaggacag 3060
ggcctctcayg atgcetgacct geteggacgg caactgtcac ctgctgaaga ccattcacgt 3120
agccagcecac tctcgcaagg cctggccagt grttgageat aacatactga ceogotgttc 3180
cttécatttg ggtaacagga ggggggtgtt cctaccttac caatgcaatt tgagtcacac 3240
taagatattg cttgageocg agagcatgtc caaggtgaac ctgaacgggg tgtttgacat 3300
gaccatgaag atctggaagg tgctgaggta cgatgagacc cgcaccaggt gcagaccetg 3360
cgagtgtgge ggtaaacata ttaggaacca gcoctgtgatg ctggatgtga ccgaggaget 3420
gaggcccgat cacttggtge tggectgcac ccgegetgag -tttggotcta goegatgaaga 3480
tacagattga ggtactgaaa tgtgtggocg tggcttaagg gtgggaaaga atatataagg 3540
tgggggtctt atgtagtttt gtatctgttt tgcagcagcec gocgecgoca tgagcaccaa 3600
ctcgtttgat ggaagcatty tgagctcata tttgacaacg cgcatgcocce catgggecgg 3660
ggtgcgtcag aatgtgatgg gctccageat tgatggtoge cccgtoctge ccgcaaacte 3720
tactaccttyg acctacgaga ccgtgtetgg aacgocgttg gagactygcag cctacgecge 3780
cgcttcagec gectgcageca ccgeocgogyg gattgtgact gactttgett tcctgagecc 3840
gcttgcaage agtgecagctt cccgttcatc cgeccgegat gacaagttga cggctetttt 3900
ggcacaattg gattctttga cccgggaact taatgtegit tctcagcagc tgtitggatct 3960
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tctacatcgt aggtgacaaa gagacgctcg gtgcgaggat gcgagccgat cgggaagaac7980 tggatctcce gecaccaatt
ggaggagtgg ctattgatgt ggtgaaagta gaagtccctg8040 Page 61 seglisting2090342Pc title amend ST25.txt
cgacgggccg aacactcgtg ctggcttttg taaaaacgtg cgcagtaCig gcageggtge8100 acgggctgta catcctgcac

gaggttgacc tgacgaccgc gcacaaggaa geagagioggs160 aattigadec ceiegectgg cgggtttgge tggtggtett
Clactiggge igRtigicat8 220, aat 6aieit e ac1c8a0 aUgaa Haad Blg gRICaBA-REREGACTCC JrPEYagCCC8280

aaagtccaga tgtccgegeg cggcggtcgg agcttgatga caacatc

ccycddegrragtcA86E54GaG ey CABUtARE8ATP Ty

Cetihg dittait

40 ctgtccat

C3Yggct

tctggagctc
a%%gi)ccaggtgat

acctaggtte ©ageeoetangdehdigetagoggeatagalgoctitgsangagg eegratccegigeggcgcgaeiterggtaccg8520

0GR e

9999

Gccs g

gaga

a

tatcc t{[:%
o850

ks

tctaa

86710

g v
eilel

cgatga
%gg%%ccag CJCYgyCag

gtca%85c80

cgagegs
g agctg

[inggaggtaQQ
gtgct

gcgcgentag gtigrtaggiraasgcgacgalzedcgeyggtggtiugatsiostyq arctggtgostgigegtgad Hdtgacgggc

ccgotgaget8760 t cal gcgce 0 aaatctcctg
et ek he i i e S e S R S

cacgtctc

gagtt

cteg e geAg 6 CYoRer a§EAcy G HBILT HadRERTSE Sat§ageasc Yiyaagaetr t9hggcctéé cgticcag

acgCaQei 9000 2gRGCACHRG CEEEgGLa IPca99e s HCRIgRRGAG SlOcdreaRge HYagrtceaPeo
cgtgeecggge gaagacggeg tagtttcgca ggegctgaaa gaggtagttg aggyugglgg9120 cggtgtgtic tgccacgaag
aagtatHtaatEECag SR Eakthea R BtRfatats FaB R BEAGRE CRAGHAGE t88Egg et eltagaagte

cacygeaaaddiaanagaci9240,00956Hi06g €OPCHRCALA JIRGHE QAICEagaRY ACHIAITAEED

tcgg

99300

cggca
ctececttEfadidttdt
.ageg afgoed aptetcacag cganUace@ead8igcatagtctqiggtgacggey tgyecgitatcgtgggggedaagtiggaag

acgoegecca9ndg teatgloceg g
caattgttgt gtaggtadic c:gé’cagcC

tgtcgc

o SEBEEGY

cac ctc

ttat

9889§§§t%§?§3 € 949

ctca aa

gcgggﬁ?fga@&g

Hcichit

9990 G YaG5EY Ckggga

C

cctcttc ttcttcttca atctcctctt9369 8%
d

cggatc gg

ataagggc
ggtcgacaa

tgccatqgc agggatacg gcgctaac 00 tgcatctcaa
%C%cc %%%%%%%ﬁ g%cca%&g% 9390

aacctc tcgagaaagg

cgtctaacca gioagaytey Cragytagye9? 20ty ageateygg cagytyre By cyggeyggeasytcggddl Gittctggeg
929919196480

ggaagaaagc
acctattacc
gggggecact
aaggecgctceg
gagaccgtec
cagctcggtc
gggcggettt
ttccacggge
ggctgegege
tcttegeect
gcggegtggce
agacttttga
gegeegeagy
gggtcaaaaa
agccggtgte
ggeetgtect
acaaaggctc

tccactaggg

agygaaggtga

acctgcgggy
aggttcctga

gggtgcaact
tcgttaagca
ccgeecageg
gccgtaggea
acctgeicta
cgctgtacgg
géagggtcct
tggccagggt
gcgcgtegge
ccttggegeg
gggcgtagag
cccegeagac
ccaggtttec
cacgecteggt
cgagcggtgr
gcgtccagge
ggtccactcg

ttggtttgta

cgatgaagaa
gcagctgcga
ggtagttaag
tgtcectgac
atagcagttc
tgcttttgag
cggcatctey
cagtagtcgg
cgtcagcgta
gcgcttgagyg
caggtagcat
cagcttgcec
cttgggcgeyg
ggtctcgeat
cccatgettt
gacgaaaagg
tcegeggtec
cagcacgaag
ctccagggty
ggtgtaggec

aacggtttec
Cttaccgcag
agagctgeag
tcgeatgttt
tigcaaggaa
cgtttgacca
atccagcata
tgctegteca
gtctgggtca
ctggtectge
ttgaccatgg
trggaggagg
agaaataccg
tCC&CgagCC
ttgatgcgtt
ctgtcegtyt
tceotegtata
gaggctaagt
tgaagacaca

acgtygaccgg

9gggtaggyg
cegytgygec
ctgeccgtcat

tccctgacca
gcaaagtttt
agcagttcca
tctectegtt
gacgggccag
cggtgaaggg
tggtgctgaa
tgtcatagtc
cgccgcacga
attccgggga
aggtgagctc
tcttacctcet
ccecgtatac
gaaactcgga
gggaggggta
tgtegeectc

gtgttcctga
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agatcagcty
cgtaaatcac
ccctgageag
aatccgecag
tcaacggttt
ggcggtecca
tcgcgggttg
ggtcatgtct
grtgcgetecg
gcgctgeegg
cagceccctee
ggygcagtyc
gtaggcatcc
tggeccgtteg
ggtttccaty
agacttgaga
ccactctgag
gcggtegtty
ttcggeatca

aggggggcta

4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000



tgatgatgta attaaagtag gcggtcttga gacggcggat ggtcgacaga agcaccatgt9840 ccttgggtcc ggcctgctga
atgcgcaggc ggtcggcecat gecccaggct tegttttgac9900 atcggcgceag gtcetttgtag tagtcttgca tgagcctttc
taccggcact tcttcttctc9960 cttcctcttg tcctgcatct cttgcatcta tcgetgegge ggcggceggag tttggecgtal0020
ggtg_gc_gccc tcttccteec a_ltgcgt t a ccci}((zg G ggga;ccgcqc tgaaggag%gogo Page 62 _
seqlistingaa903d 2Rre é\%&‘gﬁt iH ARt dbeh e ek togcctagsasaccigonig
agggtagact10140 ggaagtcatc catgtccaca aagcggtggt atgcgcccgt gttgatggtg taagtgcagt10200
tggccé%é@@@ﬁ@cﬁ@ﬂ%éé@&cfg‘&fﬁﬁé%@gﬁé%&@cféﬁ@‘féF&é%tg%ﬁég@rgcﬁcgcga t£%gcectegag
tcaaajacqtagiagtigeg. agierucaceRaeaogit 0324 aicceattraRRAYIGLHYEGALgCtopmggtagagggg
ccagcgtagg gtggcc 10380 ctcc C gagatcttcc aacataaggc gatgatatcc gtagatg

ctooaBR It SOEHBARGEE COEIOEUEIS DA Cr e RGN tccagiiif10500
tgcgcageamaaanaagigs;tecaigoiegiggacgcictgggcyggicaggtegogeycaati@boOsegtigacgiTtagaccgty

tgt tct I\ 1910620 gt t
e BSOS s e

gacgttageskna0@atggigund Igoterty g getiedes $er) JeyEs§e Icgeegtg Lmg ttttt 10880 tggccactgg

cegegg 2ORI2RR9CAARIIGIEHHOBEQ Capfeecigiagecagagag tatttteca

Qa9 caiaageaghiagqct
agggttgagt cgcgggaccc ccggttcgagl0920 tctcggaccg gecggactge ggcgaacggg ggtttgectce ceegtcatge

aagaGEYOT098 - HEEBERIER cUCAgeaBRRC A RsHAGE ettty St atg84tccgg 1640 tgctgcggea
gatgngg@@%t%ggg@aﬁggC@@&%gﬁg&g%ea@g@@@@ag@@a@&&g«% geaggasaas cteccgygogt cectaccgegt
caggaggggc gacatccgceg gttgacgeggilicn cagcagatgg tgattacgaa cceccegegge gecgggeecg geactaccty
Gac 6T 120 SRR SR SRR A GRS G e hgggtot b 11280
-lgaagegigaigearaigad gegiacatae @M@@Qa@@mogcgmm@% agodd34Q gpgaggagee cgaggagatg

' cgggatcgaa agttccacgc agggcgegag ctgcggcatgl1400 gectgaatcg cgadeggttg ctgege aggactttga
GooogH et AR AIAT 60 HEHLEREE JeRRe st SIRGALED concsrstancg din:
gagcagaeggl 1&@ G tgaascaty e gadtareiit chagisaageiittaage@tnsr ogiicg@ey ctitgtggch@4d.580

9cgagQaget gectalagaa (I9RIIcRLS {91Q9gacliiAR0caqe £199a95R 8 M L gag
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6900

ttggatgata tggttggacg ctggaagacg ttgaagctyg cgtctgtgag acctaccgcyg 6960
tracgcacga aggaggcgta ggagtcgege agcettgtiga ccagetcggce ggtgacctge 7020
_acgtctaggg cgcagtagtc cagggtitcc ttgatgatgt catactiatc ctgtcecttt 7080
ttTttccaca getegeggtt gaggacaaac tcttcgeggt ctttccagta ctettggatc 7140
ggaaacccgt cggectccga acggtaagag cctageatgt agaactggtt gacggoctdg 7200
taggcgcage atccctttte tacgggtage gegtatgcct gogcggectt ccggagegag 7260
gtgfgggtga gcgcaaaggt gtccctgace atgactttga ggtactggta tttgaagtca 7320
gtgtcgtcge atccgeoctg ctcccagage aaaaagtccg tgcgettitt ggaacgcgga 7380
tttggcaggg cgaaggtgac atcgttgaag agtatctttc ccgcgcgagg cataaagttg 7440
cgtgtgatgc ggaagggtcoo cggcacctcg gaacggtigt taattacctg ggoeggcgagce 7500
acgatctcgt caaagcegtt gatgttgtgg cccacaatgt aaagttocaa gaagcegoegyg 7560
atgccctiga tggaaggcaa ttttttaagt tectcgtagg tgagctcttc aggggagetg 7620
agcccgtygct ctgaaaggge ccagtctgea agatgagggt tggaagcgac gaatgagetc 7680
cacaggtcac gggcecattag cattigcagg tggtcgcgaa aggtcctaaa ctggegacct 7740
atggccattt tttctggggt gatgcagtag aaggtaagcg ggtcttgttc ccageggtec 7800
catccaaggt tegcggctag gtctegegey gcagtcacta gaggctcate tccgccgaac 7860
ttcatgacca gcatgaaggg cacgagotge ttoccaaagg cccccateca agtataggtc 7920
tctacategt aggtgacaaa gagacgctcg gtgegaggat gcgagcocgat cgggaagaac 7980
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atttgcEEga CHAgEtILAGPBOET PGS B 88 iEHAERDT3 4P HHIE-AnicAES FAT B xt tatl(gtectt

ccaacgirgadaljiclgat aapterassacetrrgacia salgragagar4Q coagiadigaseteccoagit @gtggactge
tacattaacc ttggagcacg ctggtccctt20400 gactatatgg acaacgtcaa cccatttaac caccaccgca atgctggcct
QoactiCLaETOIED FAATTIEtoBHE AT AN CE Lot R JHi P R A SagticdosaD tigocatta

- aaaacgject ajg6tyeed garicaiaceuaatangagic gasitcagg306dit aaggatgliarggatggtict gezgagcetce
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ctctccgcegaraagatgeetentiatg Brigeedacq Glagtaar gitgect atarc cR082¢ aeticgcctcct/ §éhactgggce

99Ct“%%%%%%CJSQg&cééEQ:?ggcng%%ta@cag%%%E‘ag%%%@Qtct tggaaaaaat gaccgtggaa 17100
cctgggctgy ageccgaggt ccgegigeygy ccaatcaage aggiggegeo gggactggge 17160
gtgcagaccyg tggacgttca gatacccact accagtagca ccagtattge caccgcecaca 17220
gagggcatgg agacacaaac giccccgget goctecagegy tgycgoatyc Cgogygiacay 17280
gcggtegetg cggocgegte caagacctcet acggaggtgc aaacgygaccce gtggatgtty 17340
cgcgtttcag ceeeeeggeg cecegegeggt tcgaggaagt acggcgtcgc cagcgegeta 17400
ctgcccgaat atgeccctaca tccttccatt gegoctacce ccggetatcg tggcetacace 17460
taccgoeeca gaagacgage aactacccga cgccgaacca ccactggaac ccgocgoegce 17520
cgtcgecgtc gecageccgt getggecocy atttccgtge gcagggtgge tcgegaagga 17580
ggcaggacce tggtgetgec aacagcycge taccacccca gcatcgttta aaagocggrc 17640
tttgtggttc ttgcagatat ggccctcace tgecgectee gttteoeggt gocgggattc 17700
cgaggaagaa tgcaccgtag gaggggceatg gocggecacy goctgacggg cggeatgogt 17760
cgtgcgeace accgygeggeg gegegegteyg caccgtcgea tgogoggogyg tatoctgoecc 17820
ctecettatte cactgatcge cgcggogatt ggogoogtge cceggaattge atccgtggec 17880
ttgcaggcge agagacactg attaaaaaca agttgcatgt ggaaaaatca aaataaaaag 17940
tctggactot cacgeteget tggtectgta actattttgt agaatggaag acatcaactt 18000
tgegtetoty gocecgogac acggeicgeg coccgtteatg ggaaactgge aagatategy 18060
caccagcaat atgagcggtg gogecttcag ctggggeteg ctgtggageyg geattaaaaa 18120
tttcggttece accgttaaga actatggcag caaggccitgg aacagcagca caggccagat 18180
gctgagggat aagttgaaag agcaaaattt ccaacaaaag gtggtagatg gectggoctc 18240



gaaaccccat cactgggctc gggctacgac ccttattaca cctactctgg ctctataccc20940 tacctagatg gaacctttta
cctcaaccac acctttaaga aggtggccat tacctttgac21000 tcttctgtca getggectgg caatgaccgc ctgcttacce
ccaacgagtt tgaaattaag21060 cgctcagttg acggggaggg ttacaacgtt gcccagtgta acatgaccaa

agactggttc21120 ctggtacaaa tgctagetaa flagaacalt ggptaceagg gelistatal ceccagagage21180
taCa%%%%%%@é%@&@ﬁ@%@%@@@?@%@%&@@@@%gaaagg&g‘gtag?claé@a@ab@atactamcaagga
ctaccaacag gtgggcatcc tacaccaaca caacaactct21300 ggatttgtt ctacctti%c ccecaccalg ggcgaaggac
aggcéﬁ&(ﬁ?fé&&ﬁf&ﬂ%ﬁ%&@&?@@@@ﬁ%ﬁéﬁﬁg%%cgﬁ@g%ﬁgg%gaé% s cEagaaaas gtttctttgc21420

gatcgarae tilgecgeat sgeatictegagiaaaiiiactgigsaigeg cgnacipaca? t480gaegtgggca BEvdaccttct
ctacgccaac tccgcccacg cgctagacat gacttttgag21540 gtggatceca t ccctt ttttgt
ttgaadtee1gath géf&f%éﬁ%%ta?aés%Eaﬁac8§8%88§Cc g%{;caact%aéggq;éc(%%t%%%é tgcgc%%ég%é%cttctcgzmm
gccggeaasgoueacaacata gayadgoaagpgaacaicaac aHvageuwgecatdgget21720 ccadgtddfca
AN Lo L %}QE%QQC&%&@{EHLQQZ Z80:9gRegtal0a caGAGICHt Geapactit
tttctccaca caagctcgcc tgcgeccatag21840 tcaatacggc cggicgcgag actgggggceg tacactggat ggcectttgec
tgg 2ty ERLO00 AEIE BREEAC R0 EEACCRIETATECH AR Bfa8ca§EaE Gt cagd®e P60 titaccagtt
tgagtaggag.icagicelag gesatrorge caliosict ieeeeedagCegiiQ astatataag gsligaaaagtcapcccaaa
gcgtacaggg gcccaactcg geegcectgtg22080 gactattctg ctgcatgttt ctccacgcect ttgccaactg ccccaaact
CCCatfRREI2IM0 AEakRREME CAfFaate i alARE bt A CiAHAICAJHEREE aafcccc&%&%zoo

tacagegeasyaetocyieasaaaea0afag agejetacag ettectggagheggeastcge22266neatactiaggamgccacagt
gcgcr%%atta %%ggcgccac ttcttttt tcacttgaaaa22320 Page 68 se(_glitstin 2t090§4gPC ti;;f

amerfE IS F5 8 HUHGHAASA aBEATgt At S TS AN A S A G EhAatGLhr tattlctaca2 2388 ctetegggty
_ attattigereggagectigrecgioigggcegtitagagatcasagyygt2r44Qdetgecgegoatcgetatge §idetggca

' gggacacqgtt gcgatactgg tgtttagtqc22500 tccacttaaa ctc ctcgghgaaattitca
ctcca%%@%%%%o Eagg gg&% Ccaccéﬁ‘é&c& tﬂ%@%%%%%ﬂ%%%%%%%ﬁ%ﬁg%%gg %?ggcagttggZ%ZO

ggccteggteoetyoy cunnT gachi dya asbvel ity brayeHc iR aacertatc22880gegccggfi§ btgcacgctg
gccageacqe Ieigiegaa gaIcAgaIEE HOIRGARA/AR gt acttrgacat

ccgeggegty 19140
ctggacaggg gecctacttt taagccctac totggcactg cctacaacgc cctggetccc 192060
aagggtgccc caaatccttg cgaatgggat gaagctgceta ctgotctiga aataaaccia 19260
gaagaagagg acgatgacaa Cgaagacgaa gtagacgagc aagcigagca gcaaaaaact 19320
cacgtatttg ggcaggegec ttattctggt ataaatatta caaaggaggg tattcaaata 19380
ggtgrcgaag gtcaaacacc taaatatgcc gataaaacat ttcaacctga acctcaaata 19440
ggagaatctc agtggtacga aactgaaatt aatcatgcag ctgggagagt ccttaaaaag 19500
actaccccaa tgaaaccatg ttacggttca tatgcaaaac cCacaaatga aaatggaggg 19560
caaggcattc ttgtaaagca acaaaatgga aagctagaaa gtcaagtgga aatgcaattt 19620
ttctcaacta ctgaggcgac cgcaggcaat ggtgataact tgactcctaa agtggtattg 19680
tacagtgaag atgtagatat agaaacccca gacactcata tttcttacat gcccactatt 19740
aaggaaggta actcacgaga actaatggge caacaatcta tgoccaacag gcoctaattac 19800
attgctttta gggacaattt tattggtcta atgtattaca acagcacggg taatatgggt 19860
gttctgygcgy gocaageate geagttgaat getgttgtag atttgcaaga cagaaacaca 19920
gagctttcat accagetttt gcttgattcc attggtgata gaaccaggta ctttictatg 19980
tggaatcagg ctgttgacag ctatgatcca gatgttagaa ttattgaaaa tcatggaact 20040
gaagatgaac ttccaaatta ctgctttcca ctgggaggtg tgattaatac agagactctt 20100
accaaggtaa aacciaaaac aggicaggaa aatggatggg adaaagatgc tacagaattt 20160
tcagataaaa atgaaataag agttggaaat aattttgcca tggaaatcaa tctaaatgec 20220
aacctgtgga gaaatttcct gtactccaac atagcgctgt atttgcccga caagctaaag 20280
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cctcegegtt gctcagggceg aacggagtca actttggtag ctgecttccec aaaaagggeg22800 cgtgcccagg ctttgagttg
cactcgcacc gtagtggcat caaaaggtga ccgtgcccgg22860 tctgggcegtt aggatacage gectgcataa aagccttgat
ctgcttaaaa gccacctgag22920 cctttgcgcec ttcagagaag aacatgccgce aagacttgcc ggaaaactga

ttggccggac22980 aggccgcgtqs g&gggggggg)gggggggg&ccqgtggm%mgﬁtggq(&%c acatttcggc23040
cccacegalt eteacgaisaltgassiighingactgeiCaiicageges egetgecegi2 3000 ftegatcgt cacauatt

tcaatcacgt gctccttatt tatcataatg cttccgtgta23160 gacacttaag ctcgcecttcg atctcagcge a cag
ccaca%%%%&ﬁ@%ﬁoa&%%%% cﬁ?‘éftaatg%gat%cé:céfcc%%ggdéggé%gggéﬁ Cgtacgcg%cé%%tg
aggaategec2idlgOncaicategh cacaaaggte: tigitgsiggrtignaggtcag ctgcaagetgayggtgctcetadd40
cgttcagcca ggtcttgcat acggecgeca gagcettcecac ft t gcctt tt
t%a gq(t?[tta%gtgtqgca%q %C (:Qag %& cca%gfég%gggc%%%q t&a%%%gga%%‘é c 2@9?609 a

tccacgtgg?tt ccat cagcgcycgc gcagcctcca tgcccttctC cCacgcagac acgatcggca cactcagcgg
gttcatcateaqgieidit CeeRB520¢ticogutio gotggyettriictcicet tRoEtitegwatEctartic gccaltb§fdgt23580

cgtctt C t oty oo
e R e R e S gjg%égigg)g

aggycers trastict2976®tgdgcgeant Hoccdaaic §EE Cegagd tegatggecd T eidetygg

gtgCcygegEaZ3dR0 Cepdrredic Jotgataagdcliccicah selcadaatp satacgasggadeatccyctBano titttggggg
cgcccgggga ggcggeggceg acggggacgg ggacgacacg tectccatgg23940 ttgggggacg tcgegecgca
ccgegtdtGe GEEY JdgGtaatdgEgR toctitit 2 486678C AR RattcBitt 1 Etiaygc a&ﬁfg)aagat

catggagica gtegagaraga2dind agoacagoct 95ccgeseet atgagtivg-ecaaeaacyragiCCactifao
gccgecaacg24120 cgcctaccac cttcceecgtc gaggcacccce cgcttgagga ggaggaagtg attatc 4180
aggac‘?caaaégé?ﬁf’d:ta% ¢4 gacd4G A %ccgc(é%%gaécg}t%%%agé:ctag (é%%é’ a%aaﬁ%%cagcagg%%%a

- ggacaangtagagggaaacytagyaauaagt cggguyiugg YRCgaaagyosi300. atyytercta cotageigty
ggagacgacg tgctgttgaa gcaitctgcag cgecagt listing2090342PC {i
amenaaiqéfggg%gc%%%? c%g%gcgnggﬁg:caf%cé'gagg cgtgéa%%gg%agtg?ggg%%?cggcata gcggbatgtc;tg%lzo
gCCttgoetd CHA0g8casuRItcaticgegatadc CRtHACGE TRfEaaatg2guBl teacatgegilygcccaacccy

Cgcct%gkg%égﬁgéﬂg&l&gtgﬁ%@m@ggg%&st@g(%f&@é@tt&@g@te@EWct ggaagatacc
cctatcctgC cgtgccaacc24600
tacaaggacc gcatgtactc ctictttaga aacttccage ccatgagccg tcaggtggtg 21240
gatgatacta aatacaagga ctaccaacag gtgggcatcc tacaccaaca caacaactct 21300
gyatttgttg gctacctige coccaccatg cgogaaggac aggoctacce tgotaacttc 1360
ccctatccgc ttataggcaa gaccgcagtt gacagcatta cccagaaaaa gtttctitge 21420
gatcgcacce tttggegeat cccattctcce agtaacttta tgtccatggg cgcactcaca 21480
gacctgggee aaaaccttct ctacgccaac toggeccacg cgctagacat gacttttgag 21540
gtggatccca tggacgagccgcacccttctt tatgttttgt ttgaagtctt tgacgtggtc 21600
cgtgtgcace ggccgeaccy cggegtcatc gaaaccgtgt acctgogeac geccticteg 21660
gccggcaacyg ccacaacata aagaagceaag caacatcaac aacagetgcoc gecatggget 21720
ccagtgagca ggaactgaaa gccattgtca aagatcttgg ttgtgggeca tattttitgg 21780
gcacctatga caagcgctit ccaggctttg tttctecaca caagetegec tgcgccatag 21840
tcaatacgge cggtcgegag actgggggeg tacactggat ggectttgce tggaacccege 21900
actcaaaaac atgctacctc tttgagecect ttggoettitic tgaccagcga cicaageagg 21960
tttaccagtt tgagtacgag tcactcctgce gecgtagege cattgettct toocccgace 22020
gctgtataac gctggaaaag tccacccaaa gogtacaggy gceccaactcg gecgectgtg 22080
gactatictyg ctgcatgttt ctccacgeet ttgcocaactg gccccaaact cccatggatc 22140
acaaccccac catgaacctt attaccgggg tacccaactc catgetcaac agtccccagy 22200
tacagcccac cctgegtcge aaccaggaac agetctacag cttectggag cgcecactcge 22260
cctacttccg cagccacagt grogeagatta ggagcgecac trtotttttgt cacttgaaaa 22320
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gcagccgagc ggacaagcag ctggecttge ggcagggegce tgtcatacct gatatcgect24660 cgcetcaacga agtgccaaaa
atctttgagg gtcttggacg cgacgagaag cgcgcggcaa24720 acgctctgca acaggaaaac agcgaaaatg aaagtcactc
tggagtgttg gtggaactcg24780 agggtgacaa cgcgcgccta geccgtactaa aacgcagcat cgaggtcacc

cactttgcct24840 acccggcact tgeacfﬁtgg% %%gg%%aggggéswgﬁgtgfgtggg ctgatcgtgc24900
gCCQ@@@‘E@{GQQ@CIQQ@@9&9@@3%6@@@&?9@&&3@1%&@@0@@@%‘6@0@2@09@ aelacydh ccocarptgg

cgacgagcag ctagcgcegct ggcttcaaac gcgegagcect gecgacttgg2s aggagcgacg caaa atggccgcag
tgctcg*f&é%%Q&@%%EF@B@%%E&&&%B%@%@c‘gb%c ?é%fgécgc%& Egl;aéagaaatgtgcaag%@ tgctag%%%gtcgaacattg
cactacacgt2hi 4o ticgacaggy ctacgiacgr saggeetgogtagatoiccas ggtggagigtgcaacctgg2s200

tctcctacct tggaattttg cacgaaaacc gecttgggea tt 2 t gcg gcgeege
o T e e oo o

ggagtreae ctedaggagt28880 tytagaaait gorageaa dattyaoriy atesatyyaeygccticadd
9agcqelceo2a40 19gesacase E{g tg‘@QQQ‘E JICALILCE CCYRARICCEYEIaaaaGG clgcaacaggrpS00

gtctgccaga cticaccagt caaagca Ccagaactt taggaacttt atcctagagc25560 gctcaggaat cttgcccgcec
acctg8eecedefeciiy ettty g CRAtaa6t 2562915668 coREE TEGECHELE EREGggccAdtltacct
tctgcagGlacgecaacireeghfo tiasetrter Ciciyacain algJasgacs lar0aagidgcagictaciogoo
gagtgtcact25740 gtcgctgcaa cctatgcacc ccgcaccgct ccctggtttg caattcgcag ctgcttaacg25800 aaagtcaaat
tatcg&&E%%@&chg@’é%@%@cfé‘@%&%&ﬁ@a%ta%?@(‘fﬁégﬁwE?&QQ%@?F@&%%ctcagé?%%gggctgt

ggacgleggiigeeticgranatijgtagaglaeigaggrcta geacgegeacagagajtaggt iefaggaaga soaatcccge

ccgccaaatg25980 cg%a cttac cagacct cgtc attacccggg %ccacagtgt %g cg{:aattigﬁcaggccatggg&om

acaaa 5&8%%%1%@6\9 c?gagt%cgé:aa g%gc écaéaeécgg facﬁaagaacgc cagfﬁg %gccggcgagga gctcaaccca

_ atcccagogc PYacyCagcae clattageay tagetgcggulBine gootigatte cecagydatygmacccaaatidg aagctgcage

' tgcegecgece acccacggac26220 tac ggggg cgag a
ggagéjé:cggfgcfg% O%’%‘i}azfgaaggt gggigaggg %é%%aggaaég%gt%ggggg}g t%%%%}gégg%agtcagg%gga%mo

acaccyteagceeygtage tateddelegratgaegccc agabrtttgiraategbitce 26400 Page 763160

seg "S&Q@Jg&%‘aﬁggé’&g@&@%eeéeé*&a@gtﬂ ACRIEgCE CRACHIRGHG CEISAAGRYSCICCHTLRE tyccegttcy

ccgacccaac264

geteogtgatyg cttgtaggic acctctgcaa acgactgeag gtacgectge aggaatcgec 23280
ccatcatcgt cacaaaggtc ttgtigetgy tgaaggtcag ctgcaacccg cggtgetoct 23340
cgticagcca ggtcttgeat acggccgcca gagorliccac ttggtcagge agtagttiga 23400
agttcgectt tagatcgtta tccacgtggt acttgtccat cagogegege gceagecteca 23460
tgcccttotc ccacgcagac acgatcggea cactcageygg gttcatcace gtaatttcac 23520
tttccgettc geitgggeict tectetteot cttgegteey cataccacge geccactgggr 23580
cgtcticatt cagccgccge actgtgeget tacctecttt gecatgotty éttagcaccg 23640
gtgggttgct gaaacccacce atttgtageg ccacatctte tetttettec tcgetgtcca 23700
cgattacctc tggtgatgge gggcgctcgg gettgggaga agggogettc tttttetict 23760
tgggcgcaat ggecaaatce gecgecgagy tcgatggecy cgggetgggt gtgcgeggea 23820
ccagegegtc ttgtgatgag tcttectegt cctcggactc gatacgccge ctcatccget 23880
tttttggggg cgcccgggga ggegaegyey acggggacgyg ggacgacacg tcctccatgg 23940
ttgggggacg tcgegoogea ccgegtecge gotcgggggt ggtttogoge tgotoctott 24000
cecegactgge catttectte tectatagge agaaaaagat catggagtca grcgagaaga 24060
aggacagcct aaccgcccce tetgagttcg ccaccaccge ctccaccgat gocgecaacy 24120
cgcctaccac cttccocogtc gaggeaceoe cgettgagga ggaggaagtg attatcgagce 24180
aggacccagg tittgtaage gaagacgacyg aggaccgcic agtaccaaca gaggataaaa 24240
agcaagacca ggacaacgca gaggcaaacg aggaacaagt cgggceggyyy gacgaaaggc 24300
atggcgacta cctagatgtg ggagacgacyg tgctgttgaa gcatctgcag cgccagtgeg 24360
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cgtagatggg acaccactgg aaccagggcc ggtaagtcca agcagccgcec geccgttagecc26520 caagagcaac
aacagcgcca aggctaccgc tcatggcgcg ggcacaagaa cgccatagtt26580 gcttgcettge aagactgtgg gggcaacatc
tcettcgecc gecgctttet tetctaccat26640 cacggcegtgg ccttccececg taacatcctg cattactacc gtcatctcta

cagcccatac26700 tgcaccggcge%qqggg%ggggg(gcgqq 29609¢04d¢s acagagaage aaaggcgacc26760
ggatageaad ealfigaeasagegcargann ajcaagagety@oggcageag caggangragg6620 agegergegt

ctggcgcecca acgaacccgt atcgacccge gagcttagaa acaggatttt26880 tcccactctg tatgctataf ticaacagag
A R AT gR T b Tn gt et Slgisstede CA DAY ctgodio1a) cacanaagcy
aagatpagetPy€0 dcggegoany clggaagacy cguagyeigt cittiagiaedt tctgegmyt tyactctixeiZr060
993“@9{;%%% %%%C%E:E%E&%%%%‘%“%%%%%9@@?%%%%%&%&%998%&ZJQ]L%Qcaa%ac%ccggfz‘%cﬁﬁgcawg

tcgtcagcgc cattatgagc aaggaaattc ccacgc catgtggagt taccagccac aaatgggact tgcggctgga
gCtgcocagtrastacHac27240 CCYaataaat Beslgageyr chgberictest cajakise CyggtcHdy
gaatcegeocs380,043ccd382CcRRHSIgH YRR A9, 006 IATAGE AF CARaR s ipataatsi3d 360

taatcccegt agttggeceg ctgecctggt gtaccaggaa agiccegcte ccaccactgt27420 ggtacttece a%agacgccc
aggceyassEteagatGassBRricaduetitor By GeITA80° g5 Heaa et B AR fcygtcdd®Rgggcagggt

ataackRee JdasaalgageyR4Q agugenaost alicaeslna ACoRERGIEagigRasieglgCliggB 40
tccgtccgga27600 cgggacattt cagatcggeg gcgecggcecg ctettcatte E%gcc%c aggcaatcct27660
et

aactctfCag HAGtgteet tt§agEc e eRYg A HA Bt gc et Gagttt gtgRatcgg
tctactfaggegeqtisteg ggaceogceygsaagtatcc t£80pgatcaattbaticatnacitigacgeggt aaaggactcg
gcggatggct acgactgaat27840 gttaagtgga gaggcagagc aactgcgcct gaaacacctg gtcca

G R B THACAR S e s B e s o T I 8 e gggcocgacy
. cacgguniegaygcttactys: teaty Jauag Cltgoccgia gottgattcg 28RO Yy agpttbacatagcgeceeedgctagtiga

| 9099gda%,%gggﬁ%%;%g&%?&&%g%%%&%%9%@9&8@&5@‘3& AG¢ Hlggaliaca, [cpagatctt jgigecatc

tctgtgcetg tadataaa taCagaaatt aaaatatact ggggciccta tcgccatcct gtaaacgcca28200 ccgtcttcac
CCOCCEREE A cAagHEATaacERAGETHiActar hEEetefctE2BPBW Bk fethgar fakdhcagtitéddcccag

acggagdlgag [¢1acaagag:aacgicleeg283qQ agleageda £1gcalcAYR araAcaE afCCicCiagigccgggaa

cgtacgatgt28380 ggctgcagag cctgctgcetc ttgggcactg tggcctgcag catctctgca cccgcccg:cztgg%fo Page 71

tcaagggcga ggogoygoeoge gactacgtce gogactgegt ttacttattt ctatgctaca

cctggeagac ggecatggge gitiggcage agtgettgga ggagtgcaac ctcaaggage 25380
tgcagaaact gctaaagcaa aacttgaagg acctatggac ggcctitcaac gagcgeroceg 25440
tgaccgegea cctggeggac atcattitee ccgaacgcct gottaaaacc ctgcaacagg 25500
gtctgccaga cttecaccagt caaagcatgt tgcagaactt taggaacttt atcctagage 25560
gctcaggaat CcLtgCccgec acctgetgtg cacttectag cgactttgtg tccattaagt 25620
accgegaatg ccctoegeey ctttggggee actgotacct tetgcageta gocaactacc 25680
ttgcctacca ctctgacata atggaagacg tgagcggtga cggtctactg gagtgtcacdt 25740
gtcgetgeaa cctatgcacc ccgcaccget ccctggtttg caattcgeag ctgcttaacy 25800
aaagtcaaat tatcggtacc tttgagctge agygicccte goctgacgaa aagtccgogy 25860
ctccggggtt gaaactcact écggggctgt ggacgtcgge ttaccttcge aaatttgtac 25920
ctgaggacta ccacgoocac gagattaggt totacgaaga ccaatcccge ccgecaaatg 25980
cggagcttac cgcctgogte attacccagg gecacattet tggecaattyg caagccatca 26040
acaaageeccg ccaagagttt ctgetacgaa agggacgggg ggttrtacttg gacccccagt 26100
ccggcgagga gotcaaccca atCcccCcege Cgecgeagee ctatcagcag cagecygeggy 26160
cecertgottc ccaggatgge acccaaaaag aagotgeage tgeogoogoo acccacggac 26220
gaggaggaat actgggacag tcaggeagag gaggitttgg acgaggagga ggaggacatg 26280
atggaagact gggagagect agacgaggaa gtttccgagg tcgaagaggt gtcagacgaa 26340
acaccgtcac cctcggtcge attccoctcyg coggegecce agaaategyge aaccggttec 26400
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seglisting2090342PC title amend_ST25.txt cgcccagecc cagcacgcag ccctgggagc atgtgaatge
catccaggag gcccggegtc28500 tcctgaacct gagtagagac actgcetgcetg agatgaatga aacagtagaa
gtcatctcag28560 aaatgtttga cctccaggag ccgacctgec tacagacccg cctggagcetg tacaagcagg28620

gcetgegggg cagectcace aageledagedneesiaas srlaatonccAgngastasagsbs0 agcageacty ceetccaacc
ccggaagmett gptgigcaac ceagactatctaagtitgpaagd 874X gitttgaaga gegiontgaagegactttctgibttgiicatcce

ctttgactgc tgggagccag28800 tccagaagtg acaat a C tacaa: agtcag28860
ot e e e e e
aacagagaty attadrEeas rtaa égeg s CyscHCrEEE8980Jggachaen claceataeid tacaébééla gtttctgect
ttgtcaglan plgggatancNdq dteggealgtgatagiiels GaladsaElAtGHO L geeliatial tatgigggts29100

atctgctgcc taaagegcaa acgégeccga cecacceatct atagtcecat cattgtgeta29160 cacccaaaca atgatggaat
ccatafafiy §akeR SthEcaacae atghtReictt 29 pocacantafyaadigapac atgattcte gdytftat attactgacc

ctigtiaeRe22480,ttHHaids (Hactegaeadtaaetaemd tgicacat seaniagamigrritecag 2934 goticacagt
ctatttgctt tacggatttg tcaccctcac gctcatctgce agcctcatca29400 ctgtggtcat cgcectttatc cagt%cattg actgggtctg

tgtgc Rt GOAtAR EE S HEH YA R Ca g AT e 26844 128 ctGAGR P H#E gaatt Bt tHattat29520
gaaatilgel glgestitta fgetgaitat Hgeaccctadcigegtiticgtiecgagac2oni stegagageet caaagasata tatcatgcag
attcactcgt atatggaata ttccaagttg29640 ctacaatgaa aaaagcgatc tttccgaagc ctggttatat gcaatcatct
Al T I A e At ne e et ag AL S8 eg20 Pk Batagatgc
atgaageacgugaactitcor CyoysTogecatgatterad ¢gcagtaagtrO8RA tggeeggccggctitgtce cagecaatca
gccte tictc c a a agaa tgac tagatcta
gaaaf%%%a%c%ggC égo%ggtgt%%?a%g%%c%a%%%? c%%%a%%%é?gg%(gg%%%gégagcggq?c%ggg caac?gé)%gcaBOOOO

- tyaatCHRGAEE aelfas et tariiagREEth Rty oA ARy JFPATGc 30060 t8gtaaag et dgecaaagtc
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acctaggaca Gaalaccan-GH8a5AGEHG shagctac a3 20 Agligeaageaageairag anattggigg dcatggtggy
agaaaagccc attaccataa30180 ctcagcactc ggtagaaacc gaaggctgca ttcactcacc ttgtcaagga
cctgaggaesegead ﬁﬁ@&é&%‘éﬁaﬁéﬁbﬁ%‘EfgWt%%éﬁﬁct&i‘&ﬂ:&ﬁ‘@é&f&‘é‘tﬁaa&?%ﬁ%aaaaataat
aaagcatgasiiastopaa icagtaocgyaatitelgiccagtitatted0888ytcaacg gaatccgege 27300
ccaccgaaac cgaattctct tggaacaggc ggetattacc accacacctc gtaataacct 27360
taatccocgt agitggeccg ctgecctggt gtaccaggaa agtccegcetc ccaccactygt 27420
ggracttccc agagacgooc aggecgaagt tcagatgact aactcagggg cgoagortge 27480
gggcgucttt cgtcacagyg tgcggtcgoc cgggcagggt ataactcacc tgacaatcag 27540
agggcgaggt attcagctca acgacgagtc ggtgagctce tcgettggte tecgtccgga 27600
cgggacattt cagatcggcg gcgecggecyg ctotteatte acgectcgte aggcaatcct 27660
'aactctgcag acctcgteet ctgagecgeg ctctggagge attggaactce tgcaatttat 27720
tgaggagftt gtgccatcgg tctactttaa ccccttcotcg ggacctcccg gecactatec 27780
ggatcaattt attcctaact ttgacgcggt aaaggactcg geggatgget acgactgaat 27840
gttaagtgga gaggcagage aactgegect gaaacacctg gtccactgic gocgocacaa 27900
gtgcrttgce cgcgactceceg gtgagtittg ctactttgaa ttgcccgagd atcatatcga 27960
gggcecyggeg cacggogtee ggettaccge ccagggagag cttgceccgta goctgatteg 28020
ggagtttacc cagcgeccce tgetagttga gegggacagg ggacccrgtg ttetcactgt 28080
gatttgcaac tgtcctaacce ctggattaca tcaagatctt tgttgccatc tctgtgotga 28140
gtataataaa tacagaaatt aaaatatact ggggctccta tcgccatcot gtaaacgeca 28200
ccgtoticac ccgeccaage aaaccaagge gaaccitacc tyggtactttt aacatctctc 28260
cctctgtgat ttacaacagt ttcaacccag acggagtgag tctacgagag aacctctccg' 28320
agctcageta ctccatcaga aaaaacacca ccctecttac ctgecgggaa cgtacgatgt 28380
ggctgcagag cctgetgctc ttgggeactg tggectgcay catctotgea cocgoeccoget 28440



agcagcacct ccttgccctc ctccecagctc tggtattgca gcettectect ggctgcaaac30420 tttctccaca atctaaatgg
aatgtcagtt tcctccetgtt cctgtccatc cgcacccact30480 Page 72 seglisting2090342Pc title amend_ST25.txt
atcttcatgt tgttgcagat gaagcgcgca agaccgtctg aagatacctt caaccccgtg30540 tatccatacc catttaaatg

ggtgacacgg aaaccggtcc tccaggigig eotibtaitasibne etoctecahdataeeoscraatgggttic aagagagtee
ccctggggtaaciotetitge3@660agcctatteggngcctdtagit atgtccadiy gusdgctigegeioaaaatg §geeacggec30720
1903, R00°8 00, ARG arl FEARRLD] ARcaaeloic, aggeanec 0100 eapancgag gpagicanac
ataaacctgg aaatatctgc acccctcaca gttacctcag30840 aagccectaac tgtggcetgee gecgeaccte taatggtege

gggcaagae b twacsAgeB0R00 AARaCHIf§C Ceettaaee §iycitssttcéasaraerpdattgctHed
Caagg@%ge&&?&f&égﬁi—:@%@@ 2952092RR0 fIABCERIdE RaRGAICRRT CESCEIcagEACCa0REREA31020

gcagfaccct tactatcact gcctcacccc ctctaactac tgccactggt agettgggca31080 ttgacttgaa agagcccatt

tataca85AeCAff§aaaaEt GyGacEENG 12EHE IEfCte 3993 cltglatdaacagathPdthaacatttaccgtage

aactggieca-agigoaciadi2 tipateptacdicatigeaarciaaagia Llggagsasibggeatiitoat teazmaggca31260
atatgcaact taatgtagca ggaggactaa ggattgattc tcaaaacaga cgccttatac31320 tt atgtta% é cottt
a

gatgctE5a89a6L Rt A W Agatia YFueag futesidel ettt A clddiie Csitthacttd ttaacta
caacaraggereiitaciiagidii4t dtacageticaracagticccagaaaguitgggottaaccicaagractgce&afggggttga31500
tgtttgacgc tacagccata gccattaatg caggagat cttgaattt ggttcaccta31560 atgcaccaa aatccc
Clcas B S e T o AL S Mo RSS20 BT bt A clLggancty Laattagt
tgacagiraca Uy cchia3ta8n cagenyaaa cHadattrat ghtadgetdactuguygatasacaccageto
catclGeiasLy JREL 23105AGAY RAAGAIDGIR AREICAGIL IYICIBACA ARAIZIIYCABIAN0 gicaaatact
tgctaéigcgg?%%tg%%ttzg?%%ttaaagg cagtttggct ccaag%_tga31§60 gaacagttca aagtgctcat cttattataa gatttgacga
| aaatgyadertatatriEar Y920 aAtEEREEE IRy AEHGaA tatRiHRcCia§anat§g @Gatcttace 9160 '

gaaggereag3l 980 crlplpcara cactaliay] thatgesta gecialeaas fatceaaaadeieacygtagzfdo

aaactgccaa aagtaacatt gtcagtcaag tttacttaaa cggagacaaa actaaacctg32100 taacactaac cattacacta

aacqGERHE B F4CA5 B8 ALYt S GREHTS D0 HeteEte artidstbP§acggtdd’§leacaacta
cattaatgaa efaljtocead 22l satecistiyeasttitteatagaitgcgr apganggatragaaieaqot tzaggyagtg32280

ccttecacagt ctatttgett tacggatitg tcaccctcac gctcatctge agectcatca 28400
crgrggicat cgoctttate cagtgeattg actgggictg tgtgogettt gcatatcica 29460
gacaccatcce ccagtacagg gacaggacta tagcetgagcet tottagaatt ctttaattat 29520
gaaatttact gtgacttttc tgctgattat ttgcacccfa tctgegtitt gttocccgac 29580
ctccaagect caaagacata tatcatgeag attcactegt atatggaata ttccaagttyg 29640
ctacaatgaa aaaagcgatc tttccgaagc ctggttatat gcaatcatct ctgttatggt 29700
gttctgcagt accatcttag ccctagetat atatccctac cttgacattg gctggaaacg | 29760
aatagatgcc atgaaccacc caactttcce cgcgeeceget atgettccac tgcaacaagt 29820
tgttgecgge ggetttgtee cagecaatca gectcgecce acttctccca cecccactga - 29880
aatcagctac tttaatctaa caggaggaga tgactgacac cctagatcta gaaatggacy 29940
gaattattac agagcagcge cigctagaaa gacgeaggyc ageggocgag caacagegea 30000
tgaatcaaga gctccaagac atggttaact tgcaccagtg €aaaaggggt atcttttgtce 30060
tggtaaagca ggccaaagtc acctacgaca gtaataccac cggacaccgoe cttagcetaca 30120
agttgccaac caagegtcag aaattggtgg tcatdgtggg agaaaagccc attaccataa 30180
ctragcactc ggtagaaacc gaaggctgea ttcactcacc ttgtcaagga cctgaggatc 30240
tctgcaccct tattaagacce ctgtgcggtc tcaaagatct tattcccttt aactaataaa 30300
aaaaaataat aaagcatcac ttacitaaaa tcagttagea aatttctgtc cagritattc 30360
agcagcacct ccttgecotc ctcoccagete tggtattgca geticctoct ggotgeaaac 30420
tttctccaca atctaaatyg aatgtcagtt tcctoctgtt cctgtccate cgeacccact 30480
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gctctaaaaa gaagaaaaag aagaagtaat aaagtaatcg tttgtgttat gtttcaacgt32340 gtttattttt caattgcaga
aaatttcaag tcatttttca ttcagtagta tagccccacc32400 accacatagc ttatacagat caccgtacct taatcaaact
cacagaaccc tagtattcaa32460 cctgccacct ccctcccaac acacagagta cacagtcctt tctcccecggce

tggccttaaa32520 Page 73 seglisting20907343R Ep title;amend 1 25:04t aggcatcata tcatgggtaa
cagacatatt cttagygtgittatatigeacaacggtitantg 32680 ¢cgag crasa egctcatcay (gatattaat addietbeecg
ggcagctcac ttaagttcat32640 gt tcc agc ;_g%g Gaggct ceapal fgcggttgctiaacgggcgg32700
cgaagéagcggaé%{:c%é:%fﬁa%%%gggé%‘gagcggtcéa%t%a tcg{t:ggatca gga ;%Ibgcg:azmo gtggtgctgc agcagcgcegce
gaataaactcsigeeganygd coetecaide 1§Eag 0 ot a3P8IT € o HtgRRet gtgdetett agcgatdabeegcaccycec

cgcageatan gecaceliqi32RR0 CRleegpgca,CaaSARcaca Ceeldaltlis3Cclgraicagcacagans o
tgcagcacag32940 caccacaata ttgttcaaaa tcccacagtg caaggcgctg tatccaaagc tcatggcggg33000
gaccaCA§Aa CEEa EGRIGE e2dafaccd 'Bddc §EadH R HItaa G Yy Y AEB33U60 tataa ctggacataa

acattacaleatitggcatgdigtantica seacciecsd 3HAQ glageatata apaadistgattaaacalggce gesadocacc

accatcctaa accagctggc33180 caaaacctgc ccgcecggcta tacactgcag ggaaccggga ctggaacaat
gacadig R0 A0 ERE H i At SEt i GOATSIEA R HHEA] Hhat A bacadbe 8300
caggcatacgiggatacagt teelcagpaictacaagcionteragegitagagecatal c333f coagggaacagicccattcct
gaatcagcgt aaatcccaca ctgcagggaa gacctcgcac33420 gtaactcacg ttgtgcattg tcaaagtgtt acattcggge
B o Ry s o R e R e o A e
acggagtgrgd3s40ecyagagangcgagatcgty tiggtegtagagtoatgeds Hatggaanys cggacgtaef83600

calaliod 3300a%h CAOIICER E9IAS AL AGRLEIOH) el AR pecctagalggctegly

tagtagttgt agtatatcca Ctctctcaaa gcatccaggc33720 gcecccce ct’afgtaaactc cttcatgcgc
- cgctgettiy aaatatecAs3YI- ceheRYeAgH ataageaERIC cRRAEE HEcA cBITEAARE Fitctgchut©

tcacagagge33840 Hag93gr99%ARIANRIIYa-RgaRRGATDT JHIHY aficcaraRg Rlialccaag33gPl accicaaaat

gaagatctat taagtgaacg cgctcccctc cggtggcegtg gtcaaactct33960 acagccaaag aacagataat ggcatttgta

agatgiERiEpcaatiotar i eiaa a8 JIReTa62 8% 855 LR CtERARY 18 Falyddddittaaacttiftagggtgaat
ctectctata34R8apacaticegocagaiigancaatoeccaradaaticieal gicgacggst ieiggatata3414€n

ctetttttat aaactcagec cacaacttgg atattaacta caacaaaggc ctttactigt 31440
ttacagcttc aaacaattcc aaaaagettg aggttaacct aageactgoc aaggggitga 31500
Tgrttgacge tacagecata gecattaatg caggagatgg gottgaattt ggttcaccta 31560
atgcaccaaa cacaaatccc Ctcaaaacaa aaattggcca tggectagaa tttgattcaa 31620
acaaggctat ggttcctaaa ctaggaactg gecttagttt tgacagcaca ggtgecatta 31680
cagtaggaaa caaaaataat gataagctaa ctttgtggac cacaccagct ccatctccta 31740
actgtagact aaatgcagag aaagatgcta aactcacttit ggtcttaaca aaatgtggea 31800
gtcaaatact tgctacagtt tcagttttgg ctgttaaagg cagtttggcet ccaatatctg 31860
gaacagttca aagtgctcat cttattataa gatttgacga aaatggagtg ctactaaaca 31920
attccttoct ggacccagaa tattggaact ttagaaatgg agatcttact gaaggcacag 31980
cctatacaaa cgctgrtgga tttatgocta acctatcage ttatccaaaa tctcacggta 32040
aaactgccaa aagtaacatt gtcagtcaag tttacttaaa cggagacaaa actaaacctg 32100
taacactaac cattacacta aacggtacac aggaaacagg agacacaact ccaagtgcat 32160
actctatgic attttcatgg gactggictg gccacaacta cattaatgaa atatttgeca 32220
catcctctta cacittitca tacattgcge aagaaggatc aggatcaggt tcagggagtg 32280
gctctaaaaa gaagaaaaay aagaagtaat aaagtaatcg tttgtgttat gtttcaacgt 32340
grttattttt caattgcaga aaatttcaag tcatttttca ttcagtagta tagccccacc 32400
accacatagc ttatacagat caccgtacct taatcaaact cacagaaccc tagtatitcaa 32460
cctgecacct cccteccaac acacagagta cacagtectt tetccccgge tggocttaaa 32520
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tctctaagca aatcccgaat attaagtccg gccattgtaa aaatctgcetc cagagcgecc34200 tccaccttca gectcaagcea
gcgaatcatg attgcaaaaa ttcaggttcc tcacagacct34260 gtataagatt caaaagcgga acattaacaa aaataccgcg
atcccgtagg tcccttcgca34320 gggccagcetg aacataatcg tgcaggtctg cacggaccag cgcggcecact
tcccecgecag34380 gaaccatgag apaagaageeoagactaatia tgacarddiacicggagct atgctaacca34440
gcgtagmpcetgatgtaagotdgitgeatgtp gegryatat saaaigtaad gtyctgeicadAB0d aaanatcagg &aaagcecteg

Cgcaac%sagsc%%ges&@&a@g talq¢ {ealgeagatanatd P 88&5&%39'@99&?&%@&42"%%%

amend 25.1xt aaaggcaggt aagctccgga accaccacag agaaagacac cattttictc tcaaacatgt34620

ctgcogtt CrgtataatcWcAs ANt 8RR Rn &4 8 Bacaftta 48 CHitAgahgeBUBBY e¥§tcttacd d¥hggaaaaa
caacqiial,3agsalateacYdariacqd fLRgecantR4 44 Q-010a0caIaa-3agaaC10gL Laccatggfgaaaagcacce

accgacagct cctcggtcat34800 gtccggagtc ataatgtaag actcggtaaa cacatcaggt tgattcacat

cggtcabigEa9 8% Lesaq508cHa eederrabe 5660t AOAHEETE at@ftatifacaatattdc34920
agcceetalarggagoiatpa caaaaitagt gogpaagage.ragacatgaageacsiganraddfByraccclaige ctaggcaaaa
tagcaccctc ccgctccaga acaacataca gcgcttccac35040 agcggcagcc ataacagtca gcecttaccag taaaaaagaa
522 L P G S e e e SR T S M
cagagegagtiat6Oaistatagga claaaaaaiyy acgiagcggt dasagtceac@aaaaagacgyoagaassiy35220
cacgeaance tacgeccaga ancaanaqes aaaaaaceca caaclicels aaatealcacls280 tecgyg cracgttacg
tcactt ccaattttgagaaa Actaddattc’ccaacacatasb 340 cgggttagctc cg Cctanan cctacgtcac ccgcccecgtt
cccactituigegecatye8sg0 acatizsticta ¢eddeast atCAMtegy cticaatecataaataaggta tdftattgat35460
galgtigalt agaalecnn heaglataag Alarggeaga gataqalaas gasaragiaciagef gacatcaggg etcticege
ttcctcgctc actgactcgce tgcgctcggt cgttcggctg35580 cggecgagegg tatcagctca ctcaaaggceg gtaatacggt

- tatccHCRGa HREAG JHFRSBBAT dacgeaggan A§AREHIGHT dGeetiaagat CRGeaAEaYy ccagdititcg
taaaaggaaGlpAe0-eatigetag CitesatROgRICEgE 865CEIRCA AgRAEGAR ARaICTACYEARY 60

tcaagtcaga ggtggcgaaa cccgacagga ctataaagat accaggcgtt tccccetgga3s5820 ageteccteg tgegcetctee

tgttccHABBEIPHY R REYRithctt GreageRt 388880t ety YAy AfE GRtitttcat ag get
gtaggtate agiteggig3c940daggieaticggiccaaget ogoctgtglicgaggaageecteggtieagcciggaccgctgc36000

gtaactcacyg ttgtgcattg tcaaagtgtt acattcggge agcagcggat gatcctocag 33480
tatggtagcg €gggtttctg tctcaaaagg aggtagacga tccctactgt acggagtgeg 33540
ccgagacaac cgagatcgtg titggtogtag tgtcatgeca aatggaacge cggacgtagt 33600
catatttcct gaagcaaaac caggigcggg cgtgacaaac agatctygcgt ctocggrctc 33660
gccgettaga tcgetcigtg tagtagtigt agtatatcca ctctctcaaa gcatccaggce 33720
gcccoctgge ttcgggitct atgtaaactc cttcatgege cgcetgeectyg ataacatceca 33780
ccaccgeaga ataagcecaca cccagcecaac ctacacatte gttcetgegag tcacacacgg 33840
gaggagcdggy aagagetgga agaaccatgt tttttttttt attccaaaag attatccaaa 33900
acctcaaaat gaagatctat taagtgaacg cgctcccctc cggtggegtg gtcaaactcot 33960
acagccaaag aacagataat ggcatttgta agatgttgea caatggettc caaaaggceaa 34020
acggecctca cgtccaagty gacgtaaagyg ctfaaacccit cagggtgaat ctcctctata 34080
aacattccag caccttcaac catgcccaaa taattctcat ctcgccacct tctcaatata 34140
tctctaagca aatcccgaat attaagtccg gecattgtaa aaatctgetc cagagegece 34200
tecaccettea gectcaagea gcgaarcatyg attgcaaaaa ttcaggttcc tcacagacct 34260
gtataagatt caaaagcgga acattaacaa aaataccgcg atcccgtagg tcccttegea 34320
gggccagetg aacataatcg tgcaggtctg cacggaccag cgcggecact tocccgecag 34380
gaaccatgac aaaagaacce acactgatta tgacacgcat actcggagct atgctaacca 34440
gegragecccc gatgtaagct tgttgcatgg gcggcgatat aaaatgcaag gtgetgotca 34500
daaaatcagg caaagcctcg cgcaadaaag aaagcacatc gtagtcatge tcatgcagat 34560
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gccttatccg gtaactatcg tcttgagtcc aacccggtaa gacacgactt atcgccactg36060 gcagcagcca ctggtaacag
gattagcaga gcgaggtatg taggcggtgce tacagagttc36120 ttgaagtggt ggcctaacta cggctacact agaaggacag
tatttggtat ctgcgctctg36180 ctgaagccag ttaccttcgg aaaaagagtt ggtagctctt gatccggcaa acaaaccacc36240
gctggtagcg gtggtttttt tgtttgcaa&ézgg%@&%é%é@%%ag%grg@g%@?fggtcaagaagatc ctttgatctt
ttictacgggggielg ae0sie AGOYRACHR ARACHACH draggoattitggicatgag @itatcaaas aggatctica
cctagatcct tttaaattaa36420 aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga cagttaccaa36480
tocHaLt A B R Aot R A AOARS LA ADLE TR0 1hACT iy tegbthbat
aactaegatatgggagaactiacaateigy ccecagtgetR6t0dRrageydbt seglisting2390342PC 1tk 0
amend_ST25.txt gcaatgatac cgcgagaccc, acgctcaccg getccagatt tatcagcaat aaaccag 660
Joog S g EaT SO ] ersclar agestocat kgt Ia 730 Saligtiget Jukaagetag
agtaagtaguirgtcagitasaiegtty o teedUttgtt 86780 gnaih Musddasaaggatsttc awaiagatcé 4itdhcgta
gaaageeaqledqanprReIaBiOaginrigace geqoalonst gaaciachgaglaielo.qacaasdnng
aacgcaagcg36900 caaagagaaa gcaggtagct tgcagtgggc ttacatggcg atagctagac tgggceggttt36960

tatggaHGE Rfegddesg iGaangetiny Etgg§greRrIckIgataaq§ i 9 dRar S0 Trtgcadiftthaactggatg

gctitclegs-cgee8a 993l aa199 CasAR8a9RICaaR 030 SCirtdatca AgagReRAYaIgAg0atpgl ftcgcatgat
tgaacaagat ggattgcacg37140 caggttctcc ggccgcettgg gtggagaggc tattcggcta tgactgggca

caacalfHEHE3 750 HARAYELR t8atdERHER DI 181CAICIEA GG dedertaYitetttttg3#980
tcaagacegaceigiceg ot ggectgaaty RACOCA3R9 LERAYaagEgeaagiricaiggeshggctygesasmacgggcytt
ccttgcgceag ctgtgctcga cgttgtcact gaagcgggaa3 /7380 actggct gctattgggc gaagtgcc caggatct
cetgICAET ARy R D DA A A S S EpcIERTS RN CEs Bt datacd BUAcog937500
_ctacctgoogcgtiegactacycaaggy aaag aegcategagegageacgt actcgyatgg37a&Bi aagecgyizs tgtcgatcag

- gatgatgt agagca tca ctc.gcacca 37620 aactgttcgc, cagact cgag ccgacggcga
ggatrf%é?lr9 8%%2?#@%% égégag g%é&gt %:%t%%cgg%ag}ag caéatéég%éqégggaa%ggggac%t%t%gt%a ttc%%é%%ct:%??m
gtggccggot HUttggcy Yaeegerattaggyacatageggattace ectrgatatgs78un etfaagageti4gdcggcgaa
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tgg9CEE%%%&%{¥§ﬂEQEQEUE§€99&@EQQ§{{5§C§Z§S§£tCca aaataaggta tattattgat 35460
gatgttaatt aaggatccnn ncggtgtgaa ataccgcaca gatgcgtaag gagaaaatac 35520
cgcatcaggc gcercttccge tteetegeto actgactcge tgegcteggt cgttcggetg 35580
€ggcgagogg tatcagctca ctcaaaggcg gtaatacggt tatccacaga atcaggggat 35640
aacgcaggaa agaacatgtg agcaaaagqgc cagcaaaagg ccaggaaccg taaaaaggcec 35700
gcgttgetgg cgtttttcca taggetccge ccccetgacg agcatcacaa aaatcgacgce 35760
tcaagtcaga ggtggcgaaa cccgacagga ctataaagat accaggegtt tecccctgga 35820
agctcccteg tgegetotoe tgttecgace ctgecgetta ccggatacet gtccgecttt 35880
ctcececttegy gaagegtgge getttctcat agetcacget gtaggtatct cagtteggtg 35940
taggtcgttc gctccaaget gggetgtgtg cacgaaccco ccgttcagee cgaccgetge 36000
gccttatccg gtaactatcg tcttgagtce aacccggtaa gacacgactt atcgecactg 36060
gcagcagcca ctggtaacag gattagcaga gégaggtatg taggcggtge tacagagttc 36120
ttgaagtggt ggcctaacta cggetacact agaaggacag tatttggtat ctgegetctg 36180
ctgaagccag ttaccttcgg aaaaagagrtt ggtagcetett gatccggcaa acaaaccacc 36240
gctggtageg gtggttittt tgtttgeaag cagcagatta cgogeagaaa aaaaggatcet 36300
caagaagatc ctttgatctt ttctacgggg tctgacgctc agtggaacga aaactcacgt 36360
taagggattt tggtcatgag attatcaaaa aggatcttca cctagatoct tttaaattaa 36420
aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga cagttaccaa 36480
tgcttaatca gtgaggcace tatctcagcg atctgictat ticgttcatc catagttgec 36540
tgactcccceg tcgtgtagat aactacgata cgggaggget taccatctgg ccccagtget 36600



ccgattcgca gcgcatcgcc ttctatcgcec ttcttgacga gttettctga attttgttaa37920 aatttttgtt aaatcagctc attttttaac
caataggccg aaatcggcaa catcccttat37980 aaatcaaaag aatagaccgc gatagggttg agtgttgttc cagtttggaa
caagagtcca38040 ctattaaaga acgtggactc caacgtcaaa gggcgaaaaa ccgtctatca gggcgatgge38100

ccactacgtg aaccatcacc caaatcaagkititigeags sgaggtgcetagageteia38L6Q aatcggaace ctaaagggag
ccccagatit ggagCtigRcgyygaaagectggcoaantigd8Ri0 goyayasagy aagggaayaa agcdéadgga
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gf\?‘% %%%%%%%Z%%?agﬁ% %9:%%%%‘%%8@3&0 gieacoelas 98%5@9989&0%%%%‘895%9Ctt?@?% geegnnnnnn
nnnhnnnhnn nnnnnnnnnn nttaat3836
aattgttgec gggaagctag agtaagtagt tcgecagtta atagtttgog caacgtigtt 36780
gnnnnnnaaa aaggatottc acctagatce ttttcacgta gaaagocagt ccgcagaaac 36840
ggtgctgace ccggatgaat gtcagetact gggctatctg gacaagggaa aacgcaageg 36800
cadagagaaa gcaggtagct tgcagtggge ttacatggeg atagetagac tgggoggttt 36960
tatggacagc aagcgaaccg gaattgccag ctggggegee ctctggtaag gttgggaage 37020
cctgcaaagt aaactggatg gotttetege cgecaaggat ctgatggege aggggatcaa 37080
gctctgatca agagacagga tgaggatcgt ttcgcatgat tgaacaagat ggattgcacg 37140
caggttctcc ggeegettgg gtggagagge tattcggota tgactgggea caacagacaa 37200
tcggetgete tgatgocgee gtgttecgge tgtcagegea ggggcegeccyg gttottittyg 37260
tcaagaccga cctgtccggt gocctgaatg aactgcaaga cgaggoageg cggotategt 37320
ggctggccac gacgggegtt cottgegeag ctgtgctcga cgttgtcact gaagcgggaa 37380
gggactggct gctattgggce gaagtgecgg ggcaggatct cctgteatet caccttgotce 37440
ﬁtgccgagaa agtatccatc atggctgatg caatgeggeg getgeatacg cttgatcogg 37500
ctacctgocc attcgaccac caagcgaaac atcgeatcga gcgageacgt actcggatgg 37560
aagccggtct tgtcgatcag gatgatctgg acgaagagca tcaggggotc gogccagocy 37620
aactgticgC caggcoicaag gogageatge cocgacggoga ggatoetogte gtgacccaty 37680
gegatgecty cttgccgéat atcatggtgg aaaatggecy crtttctgga ttcatcgact 37740
grtggeogget gggtgtggeg gaccgetate aggacatage gttggctacc cgtgatattg 37800
ctgaagagct tggcggcgaa tgggctgacc gettoctogt gotttacyggt atcgocgotc 37860
ccgattcgca gegcatcgee ttctatcgec ttctigacga gttcttctga attttgttaa 37920
aatrtttgtt aaatcagctc attttttaac caataggccyg aaatcggcaa catcccttat 37980
aaatcaaaag aatagaccygc gatagggttg agtgttgttc cagittggaa caagagtccda 38040
ctattaaaga acgtggactc caacghcaaa gggcgaaaaa ccgtctatca gggegatgge 38100
ccactacgtg aaccatcacce caaatcaagt tttttgcgyt cgaggigccg taaagltcta 38160
aatcggaacc ctaaagggag cccccgattt agagcertgac ggggaaagec ggcgaacgtg 38220
gcgagaaagg aagggaagaa agcgaaagga gogggogota gggegetgge aagtygtagey 38280
gtracgctge gogtaaccac €acaccegeg cgettaatyge goognnnnnn nnnnnnnnnn 38340
pnnnnnnnnn nnannnnnnn nttaat 38366



