WO 2010/086838PCT/IB2010/050452 1 Non-Ad5 adenoviral vectors and methods and uses related
thereto Field of the invention The present invention relates to the field of medicine. Specifically, 5 the
invention refaigsdmeanser therapies. More specifically, the present invergiop;fsiatessiesoncolytic
human adenoviral vectors and cells and pharmaceutical compositions comprising said vectors. The
present invention also relates to a use of said vectqrs in the manufacture of a medicament for treating
cancer in a subject and to a method of treating cancer in a subject. Furthermore, the 10 present
invention relates to a method of producing an adenoviral vector. Background of the invention

Cancer can b&gdxRd{iddenqriralovasians et anethnsineapi susamriataéetrapies but in
many cases, ¢hegetn which are often characterized by an advanced stage, cannot be cured with
present 15 therapeutics. Therefore, novel cancer cell targeted approaches such as gene therapies are
needed. FlaifipgdheilpstAvienty years gene transfer technology has been under intensive
examination. The aim of cancer gene therapies is to introduce a therapeutic gene into a tumor cell.

These therapeutic genesgjiatiaddertlifRantSriarasiectiomay RIGHRTRIGISRE eShHaMRIGH genes,
suppress gctlyﬁeqrqgg%?rr\]e;s o é%etgeral'gl%ear(lgltlgn%l S‘pr‘\czlgrertées tgi (t:hﬁyc?ﬁll. Suitab & exogenous _
therapeutiC genes inc i il aren Tt ae{o?mmunoﬁwe?gﬁ GAYY - dn-8i %@eﬂlg _W@moprotectlve
and "suicide" (88, EhanaRytiaRBEARIRARNAND Hassrbyaiglishils rABeifd@rmacaudiedrs or non-viral
methods incluging etitreporatioisiip gedergoorand tipidrespaymentoatiigs relates Reguirements of

optimal viral vggiass daeluder aifirienhsanakiine terfindsaraitic itrephealis gadigprass the viral
genome in the t% ggtt C%Iés,[ Further{}qore gtlm | vectors have to séagc?cp_.ve In the tarqgt tissues or
a

r
cells. All thesguprfoper_ﬁes o? v?rarp\%c?grsb 5 E’é‘encﬁré%%dse% g Ilng thqugte%%fgc &s and for
example TetrovieseaidBrRviRN siatatiinhs-asibehRiPrRHcRe RISV EENaLIRElY studied in
biomedicine. To further improve tumor penetration and local amplification of the anti-tumor
effect, selectiay kasistaidbatinegtioshditionally replicating adenoviruses, have been constructed.
Oncolytic adenoviruses @pp@&Promisinge2 akied regimentRfdancersmismaer aalls g killed by
oncolyfic aden virust%s duestoar ODHCEgiO{'I of the vi us in a tumor cell, the last phase of the replication
c:giemo %fs r n é l(é?f_f

resulting in a reléase 8{?8&?_53% ofANONS RO usdPréﬁ%l‘fn%%oﬁ@%ﬂés &ltve tumor
penetration aRBSASHARHENERSL I aNreaduasivedpplagRheamaikRen Gupra Yatb T Protettiar
differencés bébhesgrethiem Grneabione, tnoved calfesT welbtzogbtedllopwprepticatianich the génus while normal
cells are sparg o £89iBegLRd changes in the virus genome, which prevent replication in
non-tumor cells. An optiBw}I ong QH{C? enO\{irus would infegt and r gliﬁat only,in cancer cells and
Ut ﬁ dst Wellly, vears” deng trans er%I chn has
al b e 10 g

would be potent enough'to ki allcancer cal ore immunologica ?ggponse Reutralizes the

virus. MAKIRG EERsiHcoREiiRg naddif iR Rfecapetifepo Hisiaricsds FRAREAAESHrus more
selective while Hudapetranggerssioan imake tad. afpreacharamepoteahat deamd uinaaididition to

replicatigrp megdigtacsetnalling XasaidicaHepOViliusRY GRAAISa hp RV VENAEIRjeRt herapeutic 15
transgenes. T} QHBFS%CQ&cﬂfgﬁ'é‘zegﬁggﬁgﬁ%‘éa%%%sc%flP%Df%ﬁ'é’%@é %’%%Sse'%h’sr%’ W[thhe potency of

. . Sl
replication competent agents. arming viruses Is induction of an |mmun<=Preact|on towards

the cells that BREGAViRIRUEDIRAtoRreViRat rEpiiedidn domunatrsapauiicm anogEicgetbrmally not
enough to indeisTatfeoteivdidmeritideugipeT oastteigtheaniguttordoted therapddiic immunity,
viruses can betapmedgtirsinetasonsReptensrchias maatdnssntingfacitadperdagrintroduction of

tumor a@@e%%ﬂ%%ﬁﬁggsog%Wg}i%gsa?fnié%munotherapeutic genes into tumor cells and

furthermore, roteins, leadsto activation of the immune response and efficient

destruction of tumor celREP4HIRARGeL YRR IARLME dPEdEoph Al HonerRraR LY

to find specific target cells and express the viral genome in the target cells.

Furthermore, optimal vectors have to stay active in the target tissues or cells.

All these properties of viral vectors have been developed during the last

30 decades and for example retroviral, adenoviral and adeno-associated viral
vectors have been widely studied in biomedicine,

To further improve tumor penetration and local amplification of the

anti-tumor eflect, selectively oncolytic agents, e.g. conditionally replicating

adenoviruses, have been constructed. Oncolytic adenoviruses are a promising



icosahedral viruses, which have double stranded linear DNA of about 36 kilo base pairs in a protein
capsid. The viral capsid has fiber structures, which participate in attachment of the virus to the target
cell. First, thedkpol/gagaain of the fiber protein binds to the receptor of thertggeseakdeg. CD46 or 30
coxsackievirus adenovirus receptor (CAR)), secondly, the virus interacts with an integrin molecule and
thirdly, the virus is endocytosed into the target cell.,Next, the viral genome is transported from
endosomes into the nucleus and the replication machinery of the target cell is utilized also for viral
purposes (Russell, W.C. 2000, J General Virol 81, 2573-2604). 35The adenoviral genome has early
(E1-E4), intertRebiafcigrtiagat vhoanaisala genaeis rIsskiNgrisy arcahicausee i wfuential order.
Early 3 genedurothuatsspliestiaietétise vrasharisorapcelicitle antipdelidaf thetadplisatiaf the host cell.
Intermediate and Jafe; 97352 RASOYE BIEUSHHAL Wi RSALaINS AL RIGAGIARLIMRYY ¥ikigns (Wu and
Nemerow, 20 4r’ Tﬁ%ntds |¥|ICI’0bIO| lf{: %62- 38\} Ru‘ésell, WEC 20009\] %inegral Virol 81, 2573-2604;
Volpers, C. and £ KSENEASR'E PS61 258 A8 NS A LUSpM IS 882 71 REBISABPN A S8d Verma, 1.M.
2003, Annu Rék e RavPHegETxicorssial thffgsices betyera thennsoeRiféncht YBRItFEES of
adenoviruses Tavebesis faliovd ieplicatiansofSbeotypasvetiteclas itk ddtiisoasex spdrgrbdps AoF and
different seroyRemasrneNaMROHArRodRIRguHb Ll erpit conaiaR i daRBIaloRoHD diseases,
conjunctivitis an as?tﬁoe terltl%.m I\é?v%rthﬁk?ss, all cancer | ttgl%lgi u élZéré% re%orir?t)al Fs‘agtn 9d%nowruses
have featured SUBgr 5 ‘C Viruses, WHICR I ?n%%?%%ses hasbeen : gﬁvgn ages o serotype
chimeric capsf@@Rete ook sr U Mpdoin aaeugie’s il ehsessolkeReieEyfiSed. Even
though stfotypenainietza atwes gart@ltescaseHonrueeutralizing antibodies 15 (Nab) existing against

AdS, the fact that most qfitheyirseapsidiistishl rpmdiny aRders esscansnaeraplelgs (Sarkioja, M.
et al 2008, Genek'léh%éLS: 92 -9.%9{%. here | d for a fully non-A on%%ytic virus,

. Thus ne d%
which is able [noaescape PO NG exisst?rll%{:g\é%in@gbi X e e(%{/‘?i‘f‘}uS S5 e eefdld Egespecially in the

context of pre@@REA NIBeagalaat AngerrisiRifidiiamig rerlivadicn Rediairbraiiflinthfection or

subsequent totreatienbaddthoainudds besed alscolydes vamseCuwitntly ifféteias erapquitidished on
serotype3 adppRYLISES ITHRe SonieiPTaana b ary ANikhivaeAdB inknanmia cgang mainly 25
respiratory mfg%uons a% ?Rtgjugpwgs g}@g 1ans. Trég n%ogtlg}ﬁtg %Hﬁg‘ ix}n uence was r&eﬁgorted in 2005
and it has only % iden It}PWﬁH %’erotyﬁje%a The genomic orcglanls'a I0R fe similat to Other human

adenoviruses Wafigg ol eHiPRQEFE BN BRSSP YAIES ihaucaHS) TRt aHavmYdiBIate units
(Sirena D et aleRdGsiodirdlogy 348i@88:2938pnAa, faltheals agoanegetypeid®B0aliyusatas studied
under normoxis ahhP i coNslitiens SRt ShakiRB6T S enertiRed 39661990 Recently, the
same arogp AUBIshethicglanting cmReXATRAdIR HmBTcHitR )N diel AL A8, PLOS ONE 3
e2409). ColoAdl was made by pooling an array of Serotypes, then passaging the pools under

conditions tha?¥IRIEGR @A RN e SERHEOPhaTalNGFs 3figens to dendritic

cells. Infroduction of immunotherapeutic genes into tumor cells and
furthermore, transiation of the proteins, leads to activation of the immune
response and efficient destruction of tumor cells.

25 Adenoviruses are medium-sized (80-100nm), nonenveloped
icosahedral viruses, which have double stranded linear DNA of about 36 kilo
base pairs in a protein capsid. The viral capsid has fiber structures, which
participate in attachment of the virus to the target cell. First, the knob domain
of the fiber protein binds to the receptor of the target cell (e.g. CD46 or

30 coxsackievirus adenovirus receptor (CAR)), secondly, the virus interacts with
an integrin molecule and thirdly, the virus is endocytosed into the target cell.
Next, the viral genome is transported from endosomes into the nucieus and the
replication machinery of the target cell is utilized also for viral purposes
(Russell, W.C., 2000, J General Virol 81, 2573-2604).

35 The adenoviral genome has early (E1-E4), intermediate (IX and
IVa2) and late genes (L1-L5), which are transcribed in sequential order. Early



35 this method "Directed Evolution”. These highly diverse viral pools were then placed under stringent
directed selection to generate and identify potent 4 agents. In their experiments they found out that
the Ad3/Ad1%pgcm ié%s jrus was 2-3 orders of magnitude more potent and selective than the parent
serotypes or the most clinically advanced oncolytic Ad, ONYX-015, in vitr6 CTABIY ¥880488 were further
supported by in vivo and ex vivo studies. ColoAdl, 5 however, given the approach utilized to develop it,
lacks a rational basis for tumor selectivity. Also, its dctivity and safety in vivo is poorly understood as it

has only been studied in one animal model, featuring colon cancer xenografts in mice. Therefore,

more efficient gadageudaraneraBrIREDARRhARANT; LAATRNEarsAs well as ingreased
specificity and %Iglﬁgéttggipﬁ’h%lﬂ_%gbwt}é 0(1:‘i nqn-AdS ene therapies are warranted. gf‘ety records
of therapeutic Vectors MuST alSo be excanent The E%‘&gn?wgﬁtﬁfﬁlﬁ?ﬁi%?éﬁfaﬁﬁﬁt‘i%rapeutic tool

with the aforerREMIEHION SfopRMiMEE MY AgbAGTRIOWURRIH nbrerdisMicoskis) 12:SBmary
- The object of the&iRussete ¥/t6 pafide haehanathditsiapt, eeaB EY1achitying, the ang
above- mersionstpeneeriss obasenouG#eRAYNUS,BPIYng . proRiem of cyrent gancer
therapies. Mor@esrﬂffcfifiﬁﬁ‘",ﬁ_{ Héegﬁ%cd%gg?%oﬂdes'n(ovel m%%{w s and means'for'gene therapy.
20The present applicatign (Qeséribes cons rUCHiOR B orP(ng&%c ’uﬂéh‘*ﬁ\%)s vectors and their use in
tumor cells lines and aniMarébaaIS0Hlsr b srIey AR RE BRENRY Itsen dulyideemntgpad adenoviral
vectors in virotherapiessT Heevelyoeofatee disddisut eitsdhefirstisgtechvel pngalytigiupian adenovirus

based only onsseoafpee &d Raciestds ialseabsidesuarafitbidiased ansalitic e adenoyius

= , SpIraiory .
controlled Ry pegi ter. n a first aspgct, there Is provided a onp@(ytlc human
adenovirglaegggac%iagéﬁgﬁé%@%oéﬁri ﬁﬁ@%%@g’rot%‘geﬁsﬁﬁﬁ%ﬁﬁorﬂéf aRBs%0nit#'epecific

hTERT promotErEBHHERRGINE N FsenoviFgrRinhave featuipdssbesadraspics serisipiovided a cell,
characterized HpS0cesapHeindtm sbidhotitabuizges ax deficggalbiaeric capdids thirdRspect, there
is provided a mhatmmaﬁabmeéitm@%@r%ﬂﬁﬂz@%Qvec%@!?fﬁé%ﬂt 8@%@8&{”@%%“0" as
defined aboveyg,ah é&&{%‘é@hﬁﬁeﬁgw rvevsis arr%vai ggcthe ufsg of the aderoviral vector as defined
above in rige n@ngacture OF 2 medicament Tof teating Careat IR Q‘Q%EHHB B9 Artibodiesn, 5 fifth
aspect, there 15 BPOVEISEONASRIBE fRotfirc iRt aldeinstiedl thecrstas desided abibveyroharacterized
by comprising?d5 rendejspibeigisrpacDNsowettts (SaThiigindvatdeast paotakAsha ONA-ang one or
several tumorg¥1tisgoe specific promoters and/or optionally one or several 5 transgenes, and i)
inserting the remainder n optionally on several. tumor or tissue promoters
and/or option%@x one or@e%gee'rﬁ%?g%% gnrﬂegs%;ﬂ%reavg[a%r%oni‘gg SpRg eSS YEIELIR relates to a
fully serotype F6hdBIyiARMAPTD Q%Qnsm%awea%mst AdThd pesenitisslosigreusatiler relates to a
cell compfsingshrReEd¥iohal setwrt of theedistlisgrAb against Ad5. This situation might

arise as a result of natural infection or subsequent to treatment with an Ad5
based oncolytic virus.

Currently, little has been published on serotype 3 adenoviruses in

the context of gene therapy. Wild type Ad3 is known to cause mainly

25 respiratory infections and conjuctivitis in humans. The compiete DNA

sequence was reported in 2005 and it has only 62.75% identity with serotype

5. The genomic organisation is similar to other human adenoviruses having

early and delayed early transcription units, including late and major late units

(Sirena D et al. 2005, Virology 343; 283-298). A few years ago a wild type Ad3

30  virus was studied under normoxic and Nypoxic conditions (Shen, B.H. ef al,

2008, Gene Ther 13: 986-990). Recently, the same group published ColoAd1,

a complex Ad3/Ad11p chimeric virus (Kuhn | et al. 2008, PLoS ONE 3: €2409).

CoioAd1 was made by pooling an array of serofypes, then passaging the pools

under conditions that invite recombination between serotypes. The authors call

35 this method "Directed Evolution”. These highly diverse viral pools were then

placed under stringent directed selection to generate and identify potent



The present disclosure also relates to a pharmaceutical composition comprising the adenoviral vector
of the disclosure. 15Furthermore, the present disclosure relates to a use of the adenoviral vector of the
disclosure in the manufacture of a medicament for tr%ating cancer in a subject. 5 Also, the
present disclosure relates to a method of treating cancer in a subject, wherein the method comprises
administration of the vector or pharmaceutical composition of the disclosure to a subject. Siill,
the present diag@wamdm dapenathad ﬂf@dd%@@@ﬂﬁﬁdﬁ@%&ﬂ@h@@% @ﬁth%ﬂ@ﬁ?mslre
comprising: ias 'bREONBE.ad NAeAignCOmBs N ahleashaeLlal A By g optsagly one or
several promoters and/or optionally orie or several transgenes, an Inserting the remainder of the
Ad3 genome SREPERRMAIY BReBPH @W@?Hyp?@m@%gaﬂaﬁﬂlﬂfﬁi&%@%@%p SevdiaVfghsgenes
to the vector. These Theylre vemtadfacibsueipporigesty taolfeo taeatraewiad ctundiess, Gdlichdre

refractory 40 cHeERYL BRRIRAGN R AlRRrSSRIGHANS fearalR IR IHBRS SUitaRiRPTIgAIpENt remain
few in the present disc ospre co&I%ared to ma& c%?t‘Her t];eatments. In fact, E}I sogd tumors may be
treated with tffE'BP(Sp%%\SE HEYiERRUTE. 3 R ARHSRIEMN Ko 'YK iRRIIMBISRS R G itary,
intra-arteriallyhtgraubhoeely aingdliechioampisaiivrelonpdsle featuringocobesednviesesrirgrafife to enter

cancer stem Gglityge cells better than Ad5 viruses. Efficacy of the virus of the present disclosure was
shown in tumor cell lines,and tl,ne Virus wasffe\t.le st a§ gotent FS Ad5 ct;Adg/B 0 based controls in
ere iciery a { cg

N NELF © 12 ERIBIMGHE NSNS 6TFR 08d6 o the site

several murine models of human tancer esides he
of interedGthe AR IR BPtR8 VG st N BReBshRasilisitn @edprulinianbiamssrkitiea ebibitaof
transgene(s). iasuateng@iran tiieripies erctivarawisds Safistihadallely efnlicatpaiaicinaanred viruses

s normaly nok SHOUKENBUIL, 0.k 9 e 5180 oL AR SIARAHS WUrarimARYn prcer o

overcome this weakness, the present disclosure provides armed viruses with a cer of
anti-tumor imiAhy (. frecicraspyntioned pippasiese Y d¥tioag Onasly ¥ Mdm 3B dan-Rifde
symporter (hNiiB)gegnsgene is utilized in targeting radioiodide to the target cell. This approach 30
allows tumor cells to be killed due to the oncolytic effect of the virus and due to radiation induced cell
death. The appipaakafip0 takes advantage of synergy between radiation and oncolytic adenovirus
replication. By introducing hNIS as a trans&ene, radioiodide therapy can be used to treat cancers of

non-thyroid origin. An adbifoRRIR-eHItAS FEEFIgRHIA S8 {onBrRdE IRy ahRGHIE 8F RaFsEERESS
expression, whichaileviagribeitabogvirarijoesd prubericsistérstenbvirused hagthaensdigitigsure also
solves a probigg iGiRdhie theraprelit eaRigNtRAHERY eRRAIIERRIMENTS apaveienalher
aqleno_wral th_era ies. A hi ql erflgal sybject grqup of the rcresent disclosure Is a group of patients
with high anth&g’ 55 ﬁ%?? XFDS? 0 %é(ﬁﬂ@&@%&ﬂﬁ%&? 5§%rﬂEYSFurthermore, the present
disclosuRfprovides toolsTagdoresard@priicstitucdesarbaesnamstirudtiiouctoxicalyiss bamagdsith healthy
tissues. Also, @ébt@?ﬁaﬁgﬁﬂi @@h@@ﬁaﬁq&mgeﬁﬁ ﬁ%@@%ﬂﬁ%@‘ﬂ@x diffeser @}%hfﬁﬁtgﬁsqiéfbeefmfects 1[”
comeanscn SRS RE AP UER IR nae) 8 SSRClE WhmRElriame !
regimens.  vector of the disclosure is the first selectively oncolytic human adenovirus
based only on serotype 3. The vector is also the first non-Ad5 based oncolytic
25 adenovirus conirolled by a tumor specific promoter.
tn a first aspect, there is provided an oncolytic human adenoviral
vector, characterized by comprising a fully serotype 3 backbone and a tumor
specific hTERT promoter controlling the Ad3 E1A region.
in a second aspect, there is provided a cell, characterized by
30 comprising the adenoviral vector as defined above.
in a third aspect, there is provided a pharmaceutical composition,
characterized by comprising the adenoviral vector as defined above.
in a fourth aspect, there is provided the use of the adenoviral vector
as defined above in the manufacture of a medicament for treating cancer in a
35 subject.



Compared to adenoviral tools of the prior art, the present disclosure provides a more simple, more
effective, inexpensive, non-toxic and/or safer tool for cancer therapy. Furthermore, helper viruses are
not needed. The novel products of the disclgsure enable further improvements in 15 cancer
therapy. Brief description of the figures Figures f-e show schemas of Ad3-hTERT-hNIS-E1A
(SEQ ID NO. 14); hNIS (SEQ ID NO. 15), Ad3-hTERT-GMCSF-E1A (SEQ ID NO. 16); GMCSF (SEQ
ID NO, 17), Ad3-hTERT1R I fiiB-BbHSctAdieTs RfotdéddES n2i ol 6iShroanding an adenoviral
Ad3-hTERT-QBé8}_é§Jd%f{§§GQ b% Oc Bfﬂerﬁ%gi%?%gﬁ'ié§§%m NO 21). Figures 2a-k show
egln igures la-e. The ¢l of v

the cloning of viruses described | . onin uses with the transgenes in E1A is
demonstrated in Figures'PBrariding-g INANERIAL IIRTEEE Risasinyinbads PAerierags
E3gp19k 25 |eaysis| demmamstoateibsuéigapresiRb arurizieks and/Gigorsidrefipwsrs) tbe stevetale of
Ad3-hTE%T-ﬁ%§§§%gPaN@. 18); hTERT (SEQ ID NO. 19). The hTERT promoter (295bp) was
inserted to replace the TATA-box in front of the E1A region of the adenovirus 3. Arrows indicate the
places of PCR primers ubkd"FEEIGE S0 &7 BP&%%*F‘EE@%PA‘?GH?@%OO@EW%%WS%at the
hTERT promaievésabtnerryHigsiae eramaotiess thilisackiionally sexmtypsese@htthnsigdnes iodhsee a
band of 270bpgaaé on the right 210bps from both sides of the hTERT promoter insertion area. These
fragments have been seguenced and they gave the expected sequence. As negative controls Ad3wt,
AR NTERT Agh ant M Ea eSO RGO I SRS o SO T8 po 5
and 5, afld Ao@?'&%ﬁé@d Y&6tfied viruses was excluded in other PCR experiments. c) Progressive
infectivity 7 assay with Ati&hpERErE 1disdibsueellsumpes pratatbonig6-seldilatesrpndife tows

infected USinQE&'ﬁB r%ill%(&?érfg?%é%éﬁ)&wgf&? of Ad3-hTERT-E1A, each dilution in ten duplicates.
se

Plates were observed by microscope and virus wells were compared to the mock wells. From the

observations pfu/ml was B'&RGEEEY HeHeRiIASR 4529 @ BB ARl HRIBPoSivAt
Technologies chmop2idR) thbadesdiail@ MERGr59htR8 8)saleichanged every 4 to 7 days. The pfu/ml

titer platgays after 30 dayg,rﬁmg glaw inadlies replcpiign&inglisator Ad3shTERTHr 14 digures
4A-D show cell killing assays with cance ,ce'I lines. P g 10é\l/ln2[l/lfaé§rosta e canc r%ég\]), A549 (lung
cancen) (B), RDRR Lh T8 RIS 5 e SO 9 ) PSR or
Ad3-hTERT-EBgatingwaoessliikikirsg hiesi.cell lines (P<0.05 versus Ad5/3lucl, the replication deficient
control, at 10 VP/cell). Ad300wt, Ad5/3-hTERT-Agp and Ad513-A24 killed cells faster than Ad3-based
viruses. Bars indicate SE. 15Figures SA-C show cell killing assays with non-malignant and Ad3
receptor deficient cells. HUVEC (human umbilical vein endothelial cells) (A) and FSH173WE
(fibroblasts) (B) were used to represent non-tumor cells. Ad3- hTERT-E1A did not differ from
replication deficient Ad5/3-lucl at low doses and killed significantly less cells than positive controls
Ad3wt, Ad300wt, Ad513- 20 A24 at 0.11 1 and 10 VP/cell (P<0.05). It was known that LNM-35 (lung
cancer) (C) cells lack the Ad3 receptor (Sarkioja, M. et al. 2006, Cancer 107: 1578- 1588). Ad3wt and
Ad3-hTERT-E1A did not show any cytotoxicity on these cells. Bars indicate SE. Figure 6 shows the in
vivo efficacy of Ad3-hTERT-E1A in (A) P03- 25 MM2 (highly metastatic hormone refractory prostate
carcinoma) tumors in nude mice. 109 VP was injected into each tumor weekly for a total of three
injections and tumors were measured every 2-3 days. Tumors treated with Ad3-hTERT-E1A grew
more slowly than PBS treated tumors (P=0.0035). (B)



Similar data were seen in mice with A549 (lung cancer) tumors, although the 30 PBS group had to be
terminated early due to large tumor size. On day 17 a difference bordering on significance (P=0.051)
was seen between PBS and Ad3-hTERT-E1A. Also, pn day 30 Ad3-hTERT-E1A was found
significantly (P=0.01) better than Ad5/3-hTERT-E1A Suggesting the utility of Ad3-hTERT- E1A in this
model. (C) Luciferase expressing SKOV3-luc ovarian cancer cells 35 were grown intraperitoneally in

SCID mice. A single intrcmgdsit@n@@iré@&rwaus'tﬂ&mj@e@'mas pefermrddesithpuahesahtumor

cells as a funcélogu%j gttl ﬁ]e%gnaﬁggt ﬁ;%géu% (ﬁ{iﬁw%ﬁ%‘e gﬁ)f ﬁu\’e ad &?)z}lsqﬁe .

significant difference in ’t erase signa Was Seeh betwee ed groups and

group (P<O. OGE?B”HHGQH@F@'W@F@W@%I%W@@SMH@EW% S¥&IRAL: Please note that the Ad300wt
virus (wild type Ad5) couBtibhnihbepbasehiddibaioSee Baksi¢wdieate Sietldy vbyrodakcanplysis, all

virus treatgd %SHﬂé\ﬁl‘HV{}é%‘iHPﬂgﬂ{éi}ﬂQc'iB@ﬁgé g,(.jPQBO .01). The only long term survivor from
the experiment was one (iUt of 7 mice fro w the Ad3-h E1A group. It was healtpa and tumor free

in imaging and autopsy 4t PERYIH)S, A ihiAnesiyerpmpisiag a 1@@5%#@? SU3HI cell Killing
assays with C@Mm:mImmncmerp(mypmh(mbimoeémamew)e(@)r antiehd idnsgrakeancer) (C)
cells. Ad3- hTERT-E1A showed ceII kiIIing in all of these cancer types. In all experiments

Ad3-hTERT-E1A was si nlflcal efﬂuenti ﬂli re atlon deflg‘la%r# coptrol Ad5/3-lucl in
oOvPlonl (P00 1o EIRERBRATE fETAM SR ErIDF oS ke oRalib e Pscence
picture w3 taf@vesal gagmelarsyard ospptienatemngronh sanesdcopesgenss s the YREIORTERT- E1A.

Figure 10 shows partial ggugneef 4idedslrRfridddde aasionerh#ZRRNA isafieaviidpold.
S SEfelEs S RN O RIS AR o SRl Ll SRR s s 1

Ad3-hTERT-EI compare ac rom pubmed are marked in brac
THE hTERT IRSER® &N tsatmestusanaitefmriked d RS HREIASUre SRI0RAIISIS-ABNNNIS

mediated iodideheptalcatinaiastdte Rizicantesadiel sufiehs were idedtestadtnwitd \tRicplopbsed
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were analysed with gamma spectrometer to determine the radloactlve iodide content of the Cells.

Non-infected SMfi@¥FBAYEl¥SRLNARYARNAEBAREEER®r bars present SEM. * p<0.05; ** p<0.01 and ™
p<0.001. 30Figure 12 shAdd AdS£3iAZA:aH Sanepiddticle aentencalysar isterostet tepeeralisls without
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uptake irRfivobased controls in several murine modeis of human cancer.
Besides enabling the transport of the vector to the site of interest the
vector of the disclosure may also assure the expression and persistence of a
transgene(s). Induction of an immune reaction towards cells that allow replication
of unarmed viruses is normally not strong enough to lead to development of
25 therapeutic fumor immunity. In order {0 overcome this weakness, the present
disclosure provides armed viruses with a potent inducer of anti-tumor immunity
(e.g. GM-CSF).
in the present disclosure, also human sodium iodide symporter (hNIS)
transgene is utilized in targeting radioiodide to the target cell. This approach
30 allows tumor cells to be killed due to the oncolytic effect of the virus and due to
radiation induced cell death. The approach also takes advantage of synergy
between radiation and oncolytic adenovirus replication. By introducing hNIS as
a transgene, radioiodide therapy can be used to treat cancers of non-thyroid
origin. An additional useful aspect of hNIS is non-invasive imaging of transgene
35 expression, which allows monitoring viral spread and persistence.



Mice bearing subcutaneous prostate tumors received Ad5/3-A24-hNIS intratu- 9 morally (lower flank
tumors), Ad5/3-424-Agpl9K (upper right tumor) or saline (upper left tumor) followed by an intravenous
1231 injection (1.85 MBg/mouse). The iodide uptake was imaged A) 2 h and B) 13 h after the
intravenous 1231- injection with gamma camera. The pixel size was 1.08 mm x 1.08 mm. C) 5
Biodistribution of 1231 13 h after the 1231 injection. Bars present SEM, n=3, except n=6 in hNIS
tumorsb Figure 14 $h@vv§réa5ik3dwlobi/}+b€ aléiﬁ-t@mﬁéﬁfﬁ%%gﬁlbzhﬂvﬁelgtéépli&‘ﬂﬁ@tb?}@[ﬂétate
tumor bearing mi i .12 tumars/arqup). receive 9/3-A24-hNIS, or growth, medium
intratumorally rogrg%\(/?v%@ggr@zéguﬁ?/\%g ti%)%gt!’:l s%(tnl ovr\}c}agd _Sy\e’\ée@@ ﬁ/l@c??r'{t?ape)gﬁ%’érr?ez??ﬁ%éﬁ%h%?'f%f& or
saline. The tuRRiCaHA fdiatiearire @fdie Prasrtdisciosid euiharyrRURRI BRlioHMS Wilhimelftislower
in the combinatitt Nitatitel gy NdbsdyAiddia koith, ASH pyenesn compared to all the other groups (*™
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injection due to 15 animal husbandry constraints. Figures 15a-d show that the GMCSF

expression doeS SV HIBAMARAENRFioXif andasandarifyherlity fsgues: HiserahaiAgePesults of
a MTS assay shdivingthedninglicatreare enad ifRBas) ciitfeatintg afficictticef theideewfigeteiated virus
Ad5-D24-GMGshpBie ﬂé%mreﬁergﬁer@%&tsm{@,%ﬁﬁy?qt?@s;fgm'ng G REMkerd cancer
initiating cells ("cancer ste cells'];) ¥]v|th Ad5-q2 -GMCSF. g:gure C V%%esents {}(ésults of%MIS
255y Showind B0 et BAT e T R IS RAIRG SHEI AR SUE bl BEMe A2 virus
Ad5-D24186 MCF tathinse Be veprcscrnatipaieueomamIS assay showing the MDA-MB-436 killing
eféiC}enCy with the new g@@mp@eddﬂw%BEMS-&B&&-@ME&&@?@AB%@%&iﬂ@ﬁf&@ﬂ%
Ad5/3-D24-G F IguE a s the adenavirus- expression, o an GMCSF.
The A549 celwﬁg gv%ss ?n%cgfgc:é b&é@Adﬁﬁﬁeﬁé &ﬂé\%}iﬁgéﬁa%\georﬁg f)gg\fv%rél?:%!ﬁéc?é?%\{;%gtime and
analyzed for tf RpFRESITAMGIMTBRRPIe) belpe RiENESSi IR 2bRagRRs that the
adenovirus-expressed GMESto 38 mtaisitsdfithegitiatiastivityendijenfamthen ihoeytesnéftt tells, which
require Wa%wgﬁﬁefg@aying alive, were cultured in the presence of human recombinant GMCSF

(E. coli-produced, purchased from Sigma) or supernatant from Ad5-D24-GMCSF infected cells, Figure

17a shows th%ilqé/fv effirri:iet?gx 8%'%195#25'593'\/'(:8': in 35 Syrian Hamsters (permissive for human
adenovirus replica ioﬁfﬁeg’nng pancreatic cancer tumors. Both Ad5D24 and Ad5-D24-GMCSF

eradicate the WO 2010/6@838H@Tdm'mmmiﬁdﬁﬁﬁﬁmmwmﬁa}s(%&@viEDgNh'b
Inratumoral i A e S e O Syran
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Hamsters. Th eglgni él@tri'iehl@lth%’sﬁégiﬁﬁl?ﬂfg&%moﬁ& w&%ﬁrﬁ&%ﬁ%ﬂ%§4 and the
concentrdfion GM{ubTancB MBS tha bérHllas B &dadi ByNACEA RRAN|; Fidde Ll (8ERows that
curing of Hap T tyangrs with Ad5-D24- GMCSF (but not Ad5D24) protected Syrian hamsters from a

subsequent re-challengewith HapT1. This demonstrates that Ad5-D24-GMCSF can induce a 10 tumor
specific immune respons%l'\.lgjljﬁ%%%f‘n}fa shg%ﬁb%éf? ?r'ggtgé Wit 28 852'%98 dgﬁgyéﬁgﬁ—ﬁ(l:igure

17a) were re-dlIStRjuagnivintseawihuihe frangareas indr Yfowiemanaesdrbuigdrasda
Figure 17d shaws Pelyctine efanitignof spesls withunengrpansenbihadfeiHGME S3gpsiion of

HapT1 t%or%@ﬁg éddlsé%‘kﬁll\gféﬁ'flndf.;qéj;ﬁe%?’zBrgﬁegcﬁl’?‘X{ian hamsters from HaK tumors. The

animals with HapT1 tumaors previously tréated with Ad5D24, or Ad5D24-GMCSF (Figure 17a) were
re-challenged with a diffdiSHF BB AME MdheRBrEsR Ol RESTEER el SV D NO. 18);
hTERT (SEQ ID NO. 19). The hTERT promoter (295bp) was inserted to replace

the TATA-box in front of the E1A region of the adenovirus 3. Arrows indicate
the places of PCR primers used in Figure 3b. b) PCR of Ad3-hTERT-E1A. The
30 PCR confirms that the hTERT promoter is on the right place and that the
backbone is serotype 3. On the left we can see a band of 270bps and on the
right 210bps from both sides of the hTERT promoter insertion area. These
fragments have been sequenced and they gave the expected sequence. As
negative controls Ad3wt, Ad5/3-hTERT-Agp and MilliQ water were used. The
35 presence of wild type adenovirus serotype 3 and 5, and Ad5/3 capsid modified
viruses was excluded in other PCR experiments. ¢) Progressive infectivity



Figures 18a-c show toxicology in mice. In toxicity studies, Ad3- 20 hTERT-E1A was found less toxic
than the Ad5 and Ad513 control viruses in an immune competent murine model. The histology of all
major organ ﬁ%ﬁﬁﬁlood values were analyzed. 72h after 8x101 VP \K%iv/elﬂziontra\_/enously,
significant ditferences were seen in liver histology and in liver enzymes. th serg)?{?ﬂg“ézonly minor
liver inflammation close to nonportal veins was seen in 25 some mice. At the same time point and
dose serotype 5 and 5/3 groups displayed features bf acute liver toxicity and elevated liver enzymes.
Other organs and blood values showed no signs of toxicity. Graph of blood samples and liver histology

pictures are attasagdi(fHALBCHTHRIE B! heThd bistopashologieal tRPOELWRB I8 Nadak No mitoses.
No inflammatieg, 30,4d3wl VasiviBagiekiMISE B/ §§awl?§1Mﬁ?oﬁ&ﬂﬁW'%ﬂear

(nonportabveins in tr(? arenchyme 5/5. Ad?wTERT-El%MostI normal. No mitoses. Borderline
inflammation AP AUHIOH ) CRAAICAE D Eh Y RER ABRE SR 318 CSRRB S RS 5/5: Many
apoptotic hepadsteeiRreagRieth phremesimeclndbinelitbandshinsdigesnietianasins (at the
portal areeb35 saugatad riot ieesegm)iano wayicenrtrahhelaibey te Alksisyctivansigatosigienekrosis, no
lymfocytes in t ay-ac i 1y .
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refractory to stan(ga%r#%a%lfs thlch were treatzg%\)lwnhI - ’hTERTEF Mherggi“ ﬁallls were
separated usiit) Percon Gradientd ﬁﬂaﬂhéaﬂ?%h 2SS RralEER. Y sanhia e ¢ analyzed by
gPCR. With péﬁl’@?ﬁeﬁtﬁéﬂvhﬂlé‘@éénﬁé eelidioRBiEFHO veespRB S isd piheprrrit#iend
mononuclear cifg:idB Mol ant hdu v/ RiGH paieDD vt ushEIE thERRTIs\gpeans to.gdrtonthe PBMCs and
plasma beforggpnid-glearansediamaioed MAthbelty patienisaeMryg was detected from the red blood
cell_s (RB%. Results_sugfgiestréh_?#‘ otr atmen‘ f,?anceFrﬁpatient _V\r/‘ith _Ad _-hTERT;a%tlﬁﬂgwigh_t be safe.
Patient 1 gave two virus free Gring ‘sampras g%%]%géﬂ%ga Y thd Vi (ST %%%%t% e urine.
receptor deficient cells. HUVEC (human umbilical vein endothelial cells) (A)
and FSH173WE (fibroblasts) (B) were used to represent non-tumor cells. Ad3-
hTERT-E1A did not differ from replication deficient Ad5/3-luc1 at low doses
and Killed significantly less cells than positive controls Ad3wt, Ad300wt, Ad5/3-
20 A24 at 0.1, 1 and 10 VP/cell (P<0.05). it was known that LNM-35 (lung cancer)
(C) cells lack the Ad3 receptor (Sarkioja, M. ef al. 2008, Cancer 107: 1578-
1688). Ad3wt and Ad3-hTERT-E1A did not show any cyiotoxicity on these
cells. Bars indicate SE.
Figure 6 shows the in vivo efficacy of Ad3-hTERT-E1A in (A) PC3-
25 MM2 (highly metastatic hormone refractory prostate carcinoma) tumors in
nude mice. 10° VP was injected into each tumor weekly for a total of three
injections and tumors were measured every 2-3 days. Tumors treated with
Ad3-hTERT-E1A grew more siowly than PBS treated tumors (P=0.0035). (B)
Similar data were seen in mice with A549 (lung cancer) fumors, although the
30 PBS group had to be terminated early due to large tumor size. On day 17 a
difference bordering on significance (P=0.051) was seen between PBS and
Ad3-hTERT-E1A. Also, on day 30 Ad3-hTERT-E1A was found significantly
(P=0.01) better than Ad5/3-hTERT-E1A suggesting the utility of Ad3-hTERT-
E1A in this model. (C) Luciferase expressing SKOV3-luc ovarian cancer cells
35 were grown intraperitoneally in SCID mice. A single intraperitoneal 10° VP
virus injection was performed and the number of tumor cells as a function of




Figures 20a-b show biodistribution in mice. Murine biodistribution at 6h after 5x101 VP intravenously
suggested that much of the serotype 3 virus 20 stays still in the blood and blood rich organs such as
spleen, lunghdhabinedeses. All major organs were analyzed by gPCR (Figeca g} olsiry:to other
organs was found attenuated. In this assay blood clots 13-actin was used for the serum values. Due to
the lack of (3-actin in blood compartments, blood vglues are best compared with absolute values as
done in Fig 20a. The results suggest 25 that Ad3 virus does not associate with RBCs or serum but is
abundantly present in blood clots anqéi)lasma. Thus VVBCs and platelets are possible Ad3 virus

carriers in mié@%e‘%fe&%@@}ﬁﬂio‘ﬁf FRPFAIBA LS IIERRVIFRRYE8oPR NS RV BR&Sntinvention, it is
shown that arsignifisigit dilierancade fowikisfomsesigizidven seeothptvsemalbérosristatettd and it

allows tumor gedligliagd the PBS AdRipGwRIboG 1N aitehace eyl Usegifarcisasabediakeapsid consists

of at least thr jQr proteins, , fihe
2010/086 38?’%}%&/ %{/ 258 @gﬁ{%@ Sgﬁsggltzﬂﬁﬁgré?ﬁ%& E}%?gfﬁbgswc@?g \3?(%I)I,c&[€l?llg?i nt%FIVaZ (Russell
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Wt. 2000,%) GBREFRY b 3. 555918, (RSO \AREISES 285 88388 Sirena et
al. (2005, Viréksups43iryged d)aeiviaspbirted the gomiplefestuiootide segiielecy ofearild type Ad3
(GeneBank asnesenrimm hDKRG#66): Mae AdS genenrersestaists aarlnd{Bh#krmarmediate (IX and

IVa2) and thegmia.rmy%éwﬂmrﬁ%ﬁ.@@%ﬂ?ﬂﬁggf&ﬁ%%gr Laeriss dehg fldfpeats (LITR

and RITR, reiﬁ)ectivelpgﬁwhich cont E the sequence uire e DNA replication. In one
embodiment 61 & %%‘f"ﬁsflﬁ'l‘ﬁ?% rotype 3 oncolytic 10 human adenoviral vector comprises one or
more rediBns selected fFdgn @R Ghdusbevsisting!brEREaYESIHL AW dbigrshndnass)regions.
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regions: a lefi i e PR RVRR: & iy A% JiRLegiomn &3 eﬁeﬂiﬂ'&%@%ﬁmwigm 'TR.
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DNA strand StARtERAFEASDHIGA istrdlsd/aeliusesd iifiein, the expression "adenovirus serotype 3 (Ad3)"
refers 20 o the genomé-yuparttal gemegmearnf ivnaamAddovhiskiceemposesdmpT@ERsEvesal regions
o A3 origin R e o o 20 A toqion refers (0 tegiot.which [AcKs any
gart comp%réd to a corr%@#&%ogmsé-'ama %éigg f%ﬂ.m?—’"‘gﬂ?gf)ﬁg E%?W&gét%tﬁa%%ﬁl lacking gpl !
ok. As &EY herein, the expressions "VAI" and "VA2" refer to virus associated RNAs 1 and 2,
which are transcribed bfithesatie sbuvive pbuaaseqoirtcans2igsh VAR TRAD A2 Bayaent@ld in combating
cellular gefensfAeCHAEREL-13GUIE. IERIIGALT RNIROSINIHOE BXATRIOHS SlRTpENRJgay enhance
effects of the yeciors [ (arget eell. The Uss, ol SXOUCRQUS esiip o1 UQL: SPeFmS prgmoters is
common in recombinant adénoviral vectors %ncpf:hey can P
backbone from pubmed are marked in brackets). BIG LETTERS IS THE
hTERT INSERTION. Primers used are marked in cursive.
Figure 11 shows Ad5/3-A24-hNIS mediated iodide uptake in prostate
25 cancer cells. Cells were infected with 10 VP/cell of Ad5/3-A24-hNIS or Ad5/3-
A24-Agp19K and expeosed to '*°| 24 and 48 h post infection. The cells were
analysed with gamma spectrometer to determine the radioactive icdide content
of the celis. Non-infected cells were used as a negative control. Error bars
present SEM. * p<0.05; ** p<0.01 and *** p<0.001.
30 Figure 12 shows Ad5/3-A24-hNiS replication and oncolysis in prostate
cancer cells without radiciodide. The cells were infected with various viral
doses (0-100 VP/cell} and the cell viability was determined 6-9 days later by
MTS assay. A replication deficient Ad5/3luct and oncolytic Ad5/3-A24 were
used as controls. Error bars present SEM,
35 Figure 13 shows Ad5/3-A24-hNIS mediated iodide uptake in vivo.
Mice bearing subcutaneous prostate tumors received Ad5/3-A24-hNIS intratu-




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 35 limited to hTERT, variants of hnTERT, CEA,
SLP, Cox-2, Midkingodsgds, variants of E2F, CXCR4, SCCA2 and US. Theycq{]&%é% 4%jded to
control the EIA 13 region, but in addition to or alternatively, other genes, such as E1 B or E4, can also
be regulated. In one embodiment of the invention, an oncolytic human adenoviral vector
comprises the Ad3 E1A region under an hTERT pro?noter. Ad3-hTERT- 5 E1A contains the human
telomerase catalytic domain promoter up-stream of the E1A transcription site for tumor specific

replication.  Mofaledeneddieutick mwshréil bi3 wRsgpsHaduetemdmsearhas progirssed rapidly.
Bctivy of tlome e o e e e IS o P
activity of telo Thi e e ed with acfivi 2T promoter, which has
been suggestmé;‘?ggzacti%étlgn %%lé‘% Htﬁr% %at&g;slﬁ e?ﬁéyt rﬁc:fﬂe & %r‘l’?g%vﬁQSﬂﬁ furkior specific

promoter. In oﬁ@%%%d’l’n’#ér&aé‘?% ARRR N 2 BIEbISEE HAsan- BB enbViKameEtars &pable of
replicating ®niyBiedistiiufientetbricrake hcsfity. ths I tnmenimdibant eirdsenn\sBkinnmam oncolytic
adenoviral vectaxepmpbspsHesAdm&3, region under a replication activated Ad3 E3 promoter. In one
specific embodiment of t sent i |0 trans is placed into 19k deleted E3 region,
under the E3 p o%noter. 'ﬁsaﬁgsa%tsgﬁgﬁa%&gggﬁfp%gggioﬁ%{ﬁ%%rr ceé?lg‘{)ﬁ%\t hotiMeplication of

the virus and SUBSEYEBREYD BIIR/A(R MG B2 Bro MR BT AEOES rebn Sk rHiBgrBIg @M ex0genous
or endogenous§siRiastrd&idwian NS ant, graférabidamentiagenotsipromateconse cu@genous
Chromatin protgins gy ASBE G "“Eﬁfm%ﬁ%ﬁ%%%%ﬁ%%o o ey promoter
components 25;or modifi ti%ns a ptl(lgp}]%ﬁlw@é usedtugnd‘to 5r%rcr)1v61%h06ﬁ ea%?)s/ %ﬁﬂ% drs of the
present inventiofir o' M %‘%% I’—f‘@%@'ﬁ%ﬂqg nBRRESk AW APy Sn Vitro, lbutRNE3 proteins
have an imporf&ftialedntthalidbelsticer erauwph Ot immuhe0éspdhsesikpeiintet inhibiliopef both innate

and specific inemdeeaesposseniievenias Sonfdheinugrlisnamae havacplRiannthegp19k region
in the E3-1§heé3¥?ﬂﬂ%¥r9%9&ﬂ%%§r§ﬂﬁ¥m to bind and sequester major histocompatibility complex 1
(MHC1) molecules in the_endoplasmic reticulum, and to prevent the recognition of infected cells by
cytotoxic T-lymphocytes” S § rﬁ%ﬁg ﬁﬂﬂ\”f@ﬁf&@e%&fﬁn RIRTESSIQME AR B JiFPOKK iihereases the

tumor selectivififust rEpNGATSES gk aaliusinglefirst fEigtercttidn trepwieripessirtts Sommognal cells but
therbe Ls_ no (iifmeagaﬁ@m_iﬁg)ﬂﬁeﬂis)g MR 2046/08688BRG T JANP LRER2 14 th? ndfyone I
embodimen n 0 compri one or mare tr enes. In one
em bodimﬁ?t %ig?%?grﬁggf ?ﬁg%%?; %ﬁ;ﬁgﬁ }ller?cé%n%grp f%%?%‘éﬁsf'j%srocgnfro ,gllag?éi/or in E3
under thé replication actvated Ats %Tgrﬁu PCRT BRPERShERIERRBFeRERISIRIEN, Wits oncolytic
human adenofif@r Peérst MEmpriSéavisebarisgeers Naesulite @iba tvg Scietey ghikiiny tthe: E3 region.
In one embodimemnitotahedn\eatiiofMBA-MBeIFEr RNBRP WiRlMACIOHWAAMRESESRRMEmaLribosomal
entry site (IREF.bepveanesnrosoensng i By retinns 'RESLEIRS i 3 NHrieolide sequence that
enables the showing the MDA-MB-436 killing efficiency with the new generated viruses
25  Ad5-D24-GMCSF, Ad5-RGD-D24-GMCSF and Ad5/3-D24-GMCSF.
Figure 16a shows the adenovirus-coupled expression of human
GMCSF. The A549 cell line was infected with Ad5D24 or Ad5D24-GMCSF,
media were collected over time and analyzed for the expression of GMCSE by
FACSARRAY. Figure 16b shows that the adenovirus-expressed GMCSF
30 retains its biological activity in human lymphocytes., TF1 cells, which require
human GMCSF for staying alive, were cultured in the presence of human
recombinant GMCSF (E. coli-produced, purchased from Sigma) or supernatant
from Ad5-D24-GMCSF infected cells,
Figure 17a shows the in vivo efficiency of Ad5-D24-GMCSF in
35 Syrian Hamsters (permissive for human adenovirus replication) bearing
pancreatic cancer tumors. Both Ad5D24 and Ad5-D24-GMCSF eradicate the



10 initiation of the translation in the middle of a messenger RNA sequenée in the protein synthesis. In
“one embodiment of the invention IRES is from encephalomyocarditis virus (EMCV), which is obtained

from ClonteaheveaipispiiES2-DsRed?2. In one embodiment of the inventi?,%,rﬂﬂzg%g J»Xiiac adenoviral
vector comprises the hTERT promoter, transgene, IRES and EIA. 15 In one embodimerit of the
invention, the transgene is selected from the group 8onsisting of a granulocyte-macrophage
colony-stimulating factor (GM-CSF), human sodiuiViodide symporter (hNIS), interferon alpha,
interferon beta, interferon gamma, tumor necrosis factor alpha, CD40L, trastuzumab and other
monoclonal afiibeeiewithiG M- Csrspinticiiate $in theaimenine fespdbde/Py afctimgsthaargh various

mechanisms iaghiisgtee secaaifent efdatural killer (NK) cell and the stimulation of antigen

presening cells (APC). ARG aniag [ReTlh ANAIR NG SIARLT Sl AQuarss g ugmor. The

nucleotide sequence e,ncadin GM e from any animal, such as a human, ape, rat, mouse,

g " ! .
hamster, 25 d& 8Fht B0 RARB P R}F'Mélgﬁs @n%é@%&%ﬁur‘ﬂﬁ@@eﬁﬂ@%@ﬁh Rucleotide
sequence &ncUtiRgI GRS withy At Petiie drin dbdeR4oGinti S revineeffevtiadf GMIESE, or

unmc()jdified, i.angf anaviwbnmtﬂmi@mrafeﬂ@ﬁ@mgmsemroftfme Q@f@ﬁii%éhﬁs@%@]@ %?&d sequence
encoding GM } [ 430l odi ipvention, an o ic,human
adenoviral ve%ﬁg%kiﬁr@é\gﬂ é%be é@é@%&%ﬁlﬁﬁﬁggﬁrg;(%?g,di@fgntcﬁ)ﬂ ﬁ%ﬁaﬁ%—et cell. The
expression of é%dil@mti&ﬁ’lﬁ ?h%@rt@rofﬁﬁ?g) Wiagd Bilrae A RRFFOey &ing
systemically djisileage ratisieptbpeshis. gematisisditetiatibrb 2#HRMpProsan iatlows amor cells to
be killed tiuie tarthe 8peaiicotyiin efteaisidheyvitue anthdue pesadialipndaticasicalydenth, and the

approach aB%FW‘KW{FﬁéjDFé%QF%?E'}_J%WQ‘%@H%ﬂﬂ%ﬂ@@%n}étﬁﬂqeor}oé’iré’s replication.

An a_ddi_tiona_l t%seeful aspect of hNIS is non%ﬁvaswe imaging of transgene expression, w%c_h aIIo_vvs
monitoring vir s&@g&%{ﬂ&%@@gtg}&@% é"fgraff'f‘?ﬁtegral plasma membrane glycoprotein mainly 5
expressed in thyroid follfcgtae delfs SovMamoustian 203U GreRiBe. inmures EERdTse thiplogical
function of hNAGSsDR4AEdREFadtiveitanspaiapfipdinfomhichissogiaareeneat fatthyroid
hormoney Biosyriagsisyfikis H&lﬂé@&ti%ﬁbmk}f@m}%h%ﬁé’% M@Uﬁé }£S0Hprgn radictodide
the_rapy of thyl’?ld.C&l’fln rm? g(\)/heiﬁg rg\gk%cilv%rlo &%%%_)Iécu esF lg_ll are_used to mte_rnally 10
radiate cance? éf‘é’f%SVth@?Sé rYél . ’ MCSF" (Figure 17a) were re
challenged with a different tumor and the tumor growth was measured over
time.
Figures 18a-c show toxicology in mice. In toxicity studies, Ad3-
20 hTERT-E1A was found less toxic than the Ad5 and Ad5/3 control viruses in an
immune competent murine model. The histology of all major organs and basic
blood values were analyzed. 72h after 8x10' VP given intravenously,
significant differences were seen in liver histology and in liver enzymes. With
serotype 3 only minor liver inflammation close to nonportal veins was seen in
25 some mice. At the same time point and dose serotype 5 and 5/3 groups
dispiayed features of acute liver foxicity and elevated liver enzymes. Other
organs and blood values showed no signs of toxicity. Graph of blood samples
and liver histology pictures are attached (Fig 18c). Here is the full
histopathological report: PBS: 5/5 Normal. No mitoses. No inflammation.
30 Ad3wt Mostly normal. Mitoses in 5/5 samples. Minor inflammation near
(nonportaljveins in the parenchyme 5/5. Ad3-hTERT-E1A: Mostly normal. No
mitoses. Borderline inflammation near (nonportal) veins in the parenchyme
were seen in 3/5 samples. AdSwt: 5/5: Many apoptotic hepatocytes throughout
the parenchyme, endothelitis and damage in central veins (at the portal area
35 same can not be seen), no periceniral hepatocyte destruction, steatosis,
nekrosis, no lymfocytes in the portal area, acute iiver damage, damage




In the present invention, interferon alpha, interferon beta, interferon gamma, tumor necrosis factor,
CDA40L, trastuzumab and/or other monoclonal antibodies may also be utilized as transgenes for

inducing thewomunessygtem of the patient against tumor cells, e.g., by aﬁﬁ%&ﬁ@bﬂ@ killer cells,
T-cells 15 and/or macrophages. The vector of the invention may also comprise other

modifications than partial deletions of E3 and msergt ﬁn of transgenes and/or promoters as mentioned
above. Any capsid modification, i.e. modification of hexon, fibre and/or penton base proteins known in
the art, which improves delivery of the 20 virus to the tumor cell, may also be utilized in the present
invention. As te@ygribithecrsrraatare. e hhdieRlste hekvirtiS; whiisleshohadeglhexon, fiber

and penton bm@@mm@&mﬁmmmr@mh@gwmﬁﬂleﬁmyégﬁﬁdtmmgtlﬁﬂﬁ:@@d include but
are not limited o yupgificatar HZIIRMB?)O Rﬁé%mt!&ﬂ?”ﬁ’%h%ér df é@gﬂgeﬁﬁ&ﬁﬂ ﬁ&#‘g‘gg receptors

and/or block nat ve tor Indin la |ng the domain of an adenoviral vector
with a knob of‘8 Hé‘}cg?:éeaﬁgw 8h\fﬁ{ AF ettt iR daeie FREED) to
adenoviruSes of Hepefoid f@&ﬂi@%ﬁnﬁﬂ!ﬁﬁ%@ﬁ@“ﬂ@md@mb@m@d ingredheimadrpettatioa of small
peptide motif(skykpidels)y titnessentspar souistipndskinto the fiber (e.g. into the knob, tail or shaft

part), hexon and/or 30 pegign Q@s&mrﬁaﬁmﬁf&em SRR RPN HRnsgenes in a

target, such as ectors. As Us erein, the term "expressjon cassette” refers to a

I, b ut|I|
DNA vector of gj’f%%ﬁe&e BRIl ﬂﬂ@%ﬁ&@%’&?ﬂf@gﬂc‘é@ Wh‘f&ﬁ%ﬁ%@dﬂﬂmégﬁ genes, and
nucleotide sedUéHtES; bhidhabicedtesinyrie regnaasicthaisingr&ssion afradient® MRk tbe genes.
Similar on dliffédeidt expressiiteehshedteamelydrdnsertad iedny Eator avis seieral 1\We

2010/086838R{ 118200304 164 W@x’i’? Py Sﬂ%@ét%vﬁé%ﬁe%ltg%&ﬁ%%%‘é%ﬁ}o” may
comprise either on veral expression cassette r. only one expression cassette is
adequate. In ofie e&g@%%%flﬁgr %hBﬁ, it %ﬁ%% i ‘&‘Mﬁ%ﬁ% AR Bsmprises at
least one expfe3¥le eagdsesmMa Satrriatitheigmifaofrothérrérnish, Bethoprittpte haman
adenoviral veetarsconprigeigciely drerexpsessipnicassetits (RBO). CRbsampssHedharadenoviral

vector ofhe IfusiHgf B ARBMLERLRIGASRISHANHIE 6! aastcriel cad. g cell, human
cell, mouse cell etc, For, exarfng e cell n%%y be useq for %ﬁf ﬁcm(‘:)g ea enovwal ctor 10 in vitro
or in vivo, or tHa ceWVr%ayﬂf)s t%l%{ RGPS iR MEUS e RS ERsE! tFPthe

adenoviral ve&i6ritincer Any cancers or tumors, including both malignant and benign tumors as well
as primary tumors and miglastai8aviay s digekstrif gianeitheilapi adutmd biadpetifiteenapodiment of

the invention, éh%ﬁ@ﬂ%%ﬁdﬁ‘awffH{}QJHHMslw §RROgiMSALOS @PtHéVQQF&? ode Ganger is selected
ffom 2 aigkiP SRR BH1% AR II IS E L OV R AL T DRSSl e renal

All major organs were analyzed by gPCR (Figure 20b). Entry to other organs

was found attenuated. In this assay blood clots B-actin was used for the serum

vaiues. Due to the lack of B-actin in blood compartments, blood values are

best compared with absolute values as done in Fig 20a. The results suggest

25 that Ad3 virus does not associate with RBCs or serum but is abundantly
present in blood clots and plasma. Thus WBCs and platelets are possible Ad3
virus carriers in mice.

Detailed description of the invention
Adenoviral vector

30 In the present invention, it is shown that an oncolytic human
adenovirus vector based on serotype 3 can be constructed and it allows tumor
cel! killing.

In Ad3, as well as in other adenoviruses, an icosahedral capsid
consists of at least three major proteins: hexon, penton base, and fiber, along



cancer of connective tissues, melanoma, lung cancer, bowel cancer, colon cancer, rectal cancer,
colorectal cancer, brain cancer, throat cancer, oral 20 cancer, liver cancer, bone cancer, pancreatic

cancer, chokiagaseirme dastrinoma, pheochromocytoma, prolactinomaf,il',{-ﬁ%gulm4 Eajlymphoma,
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, 25 bone cancer, osteochondroma, chondrosarcoma, Ewing's
sarcoma, cancer of unknown primary site, carcinoid, carcinoid of gastrointestinal tract, fibrosarcoma,
breast cancerwithgetiodisersmscaucicalscahcet | cooribistabodnda? igbtabehiier, eéibithalgus cancer,
gall bladder cangesy 1A CeNCEs7 SYR0aNSREReokseanGrTokidNRYREes: Ygimpgymor, liver cancer,
e orealoomea. PIRNe SNl s CANSdrotelansariey Talguadlinnse,
non-Hodgkin's lymphoma, oral cancer, skin tancér, mesothelioma, multiple myeloma, ovarian cancer,

endocrine parkREWRRI IMpolifc866HBATE, BhACNESiYRaREr, HaPRRRABI REREHOPeRts cancer,

pituitary cancddki64i88 e e cAdth, getioroklastotanssaalyiretihe tdeneedatambsh aathcer, 35

thymus canceryiyraih GaBGRE;SFOBRODIRBHAICAOS eEgRtig RS BPQl: biRyiRghtanastegndometrial

cancer, 2. Sales HURLCRIGR! AR TRURIR KB NAROIES g, carcnol
86 ma,B%‘rg\ cancet, heart car 9

syndrome, somato cancer, cancer, meninges cancer, mouth cancer,

nerve cancer, sakitetipdbe fiBRYE#PRancer, peritoneum cancer, pharynx cancer, pleural cancer,
salivary gland cancer, tdngaeecanteedimgnorgil henteesiPhamiady satyompositisiylic A

pharmacegticy sranpagiiuyphthe e cinbresraas St ieas! piRdipaelheemiarsies the
invention. Fur hr%moréaﬁ st:hﬁ CO&]%JTSIBH 3&39%%%&%%@&&%&@@8%‘ four different vectors of

the invention. ¥ addition to tHe véctor of thé invention, a pharmaceutical composition may also

comprise 10 any other vELR18 SORAUYSMST fofe GRICTe ABIR_NGRIYAICHEMRR FRENRY Effective
agents, any otvesrtageotspSsieh tre ghiowiage egaty aadefitdbie EtrielX; nl¥fars, BXcipiehts, adjuvants,
antiseptics, filmlq@gi}i@m@@g@@,kggmgi agers, andDFghytrmponents normally found in
correspoqging prOdUCtSThe ‘regions may be in any order in the vector, but in one

embodiment of the invention, the regions are in a sequential order in the 5" to

3' direction. Open reading frames (ORFs) may be in the same DNA strand or

in different DNA strands.

As used herein, the expression “adenovirus serotype 3 (Ad3)" refers

20 to the genome or partial genome of human Ad3, which comprises one or
several regions selected from the group consisting of E1, plX, ptVa2, £2, VA1,
VA2, late region, E3 or partial E3, and E4 of Ad3 origin.

As used herein, the expression “partial” region refers to a region,
which lacks any part compared to a corresponding wild type region. “Partial

25 E3" refers to the E3 region lacking gp19k.

As used herein, the expressions “VA1" and “VA2" refer to virus
associated RNAs 1 and 2, which are transcribed by the adenovirus but are not
translated. VA1 and VA2 have a role in combating cellular defence
mechanisms,

30 The insertion of endogenous or exogenous elements may enhance
effects of the vectors in target cells. The use of exogenous tissue or fumor-
specific promoters is common in recombinant adenoviral vectors and they 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

35 limited to hTERT, variants of hTERT, CEA, SLP, Cox-2, Midkine, £2F, variants
of E2F, CXCR4, SCCA2 and TTS. They are usually added to control the E1A



15The 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, eulsiapgs@yspensions, tablets, pellets and capsules. In one gbgedimgRighthe invention,
the oncolytic adenoviral vector 20 or pharmaceutical composition acts as an in situ cancer vaccine. As

used herein an "in situ cancer vaccine" refers to a,gancer vaccine, which both kills tumor cells and also
increases the immune response against tumor ceﬂ- . 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 fegihe, 28:GMadgiomisdiatstiamativatio ®hed setivatisncbimEOS andtheBeruitment of
NK cells. Tumgis el Ixsisialee. helps to present tumor fragments and epitopes to APCs and

furthermore, costimulatign s poghicaft b Bfi ARG TUS, Gk SHIGRR IREERRAIEN e not HLA

restricted) response is produce e _context of each tu Eé_%%ci_therefore ﬁ‘ Beﬁ Jﬂ%ﬁm situ. A tumor
specific 30 iImYRGIRY REEPRIIRSS (e ARARINHGHL RHYSRLER LGP lIs, e.g. in the
target tissbie. E1A cPhtaisfcibevbuiose isfiomeissedepehdis sivaaieariaie &iibjecsigadel of the
treatment, theferEantyRasrptoaaiterts theduspeciird dhecstage of the tumor. The dose may vary for

example rom about 104 viglpariglescih (AP Jt%%;%s%‘?f&f%@éfrﬁ@%é@%éxlo8 VP 10

about 1013 VP and more prefera rom about 8x108, VP to a out

pharmaceuticBIRY#6S tléﬂ@‘i‘]‘yay]y)%'mﬁ%%d HyFAAY &H@el‘ﬂloﬁ% oc%tgges kng\ﬂm ?H the art, for
example by utitieiigpgagesite enthertsiidimgprbammmredephith Wﬁé@uﬁﬁ"ﬁ@fﬂﬁ% mbiges,

column-gfyorfaiegians ycriseficanred Gefl erattlipnt glunTiesip pendqierfusitinimicae oBawith low-shear
cell retention gg gg%ieé\%meésté%ﬂe? in modRUISEIPTAHBRAGRECEUIGR o Rappsiaof the invention

may be admlnls to any e otic sub ect selected fr roup c sisting of Iants animals and
human beingd!SH'Y re%P@ﬁ’T AFRBIASE B |ﬁ’\9§nl’?6rr’g(1%q%@tsﬁjeﬁ%s a I%u(tr)nogn t'an animal. An
animal may beiwb’éi@(ﬂltﬁmﬂm ageoapirednsistrgidieeabidorhestlicatingafh inth HRlu¥itn animals.
Most adults haygrheriz€xpasgd to the most widely used adenovirus serotype Ad5 and therefore, the

immune system can rapigly pr %&dﬂﬁ&ﬁ@&?'ﬁ% IRVaRiRS é%h)cégﬁw%m?deén {aekothe
prevalence of anti-Ad5 15 NA

b I’ES 50%. It E been sh%\évnr{igﬁ can tbe induced against
most of the mERTPREFFFHIRSEER dﬁﬂ@ﬂé‘%‘f{ﬂﬁé AGRY é\?gﬂ aciaiPd or(?lmeen of the
invention, the@ibjeetils sirfiedimenhed disaRteAes HREMERAN %m@ae li§ BFEMBEYiment of the
invention, the $ybjegk HarRreFidusHidpeenderated BEthrémdbt 0y cestviettitmatraretpenbmay be used
for administrag 99@&% UBCIOMBF %@ﬂwaﬁmmarémﬁwee fiuite ekadminisisatiqnadepends on the
formulatéljﬁ or th rm of f%&sg#ngosmon thﬁ%ﬁ?se the Iocatlont?f tu;}nors the gagent
comorbidities Y d ﬁ@r?&é 69@%%b0 & 91e |nvent|(¥n ?he avdmlnlg rafion Is conducted
through an ml@@ﬂ%@f‘ﬂ@grﬁmé‘@%ﬂ|mﬁéﬁ%ﬁgnQTWFQVM@?@VWQEBF&H%IHFRFQH@QcuIar,
intracavitary or peritone&xioj@citns, disamatsed acmirigicatign. elemen@®nlpgaieshdmisstediion of
oncolytic hum@ﬁh%%@%ﬂ&ﬁb\/%@sqwofm@Aave@t@mm@%w&tber@n@m.aﬁ@@@mmyer in one
embodiment of thepg\ﬁ% é)%’u%nco % %%eQ% r%lo\\/lc[ar% orsC Or% ?Ij,m%%%ll{ icalc é’\%%%gggs are 30

administered 25\? reatment period. Onco uman a vectors or
pharmac&tical sepsiissitions %ﬁ/%‘%ﬁﬂﬂﬂ%é#%%‘#&ué%ﬁ’rﬁ% HRfigpioy i@%ﬁ]é?‘ﬁ?fﬁé’%ﬁt 2 weeks,

4 weeks, mortthdypoeshringvirgitkeatment period. In one embodiment of the invention, administration is
done three to seven tim%@é@%&&&%%é@ﬁﬂaﬁ% viegkeandfoenmant)yuBhd B3 length of the
treatment period May yatk a0 makala SXe RIS RYIRT-"MPHR HL ARG F8HRnse
i.e. in the inhibition of both innate and specific immune responses. The vecior
30 of the invention may have deletion in the gp19k region in the E3. The gp1%k
gene product is known to bind and sequester major histocompatibility complex
1 (MHC1) molecules in the endoplasmic reticulum, and to prevent the
recognition of infected cells by cytotoxic T-lymphocyies. Since many tumors
are deficient in MHC1, deletion of gp19k increases the tumor selectivity of
35 viruses (the virus is cieared faster than the wild type virus from normal cells but
there is no difference in tumor celis).




19 Nevertheless, in the context of advanced tumor masses, a single round of treatment may not
eradicate the tumor. Therefore, re-administration of the virus is likely to be required for increasing

efficacy. A ke%éazqﬁ%gﬂg i}jgng systemic re-administration is the neutralizingRtihae /@B response
induced 5 by the'virus. In order to avoid neutralizing antibodies in a subject, the vectors of the

invention may vary between treatments. The rggne therapy of the invention is effective alone, but
combination of adenoviral gene therapy with any other therapies, such as traditional therapy, may be
more effective than either one alone. For example, each 10 agent of the combination therapy may
work independently in theltupner distodjrtrentde teviratasiioramayesiyiiitiecssidrad ¥eefiotherapy or

radiotherapy angiprchemgiieranauiic faRsiERRRY FNbABGabedrvehob s replitiiorttw effect the

receptor status of the target cells. , The-ag inati iRiseERd
simuItaneouslth?%%Qﬁ?eenhsaﬁI}%cfgIrllﬂce)‘%qe gﬁ%mﬁgwod}éﬂﬁﬁép)émrbﬁ e

Ye]l [ odlmeniﬁ)f the In ea%'onhwef mgt%o%&go seag‘]urther
comprises admiRRiiFation artivedrfish RHRRIBRIRY PQ&&@\& R RUbject. I another
embodimers of thediytiertianathedeaciiel oeaty frmeisasni P serimis et 8hlifrent
chemotherapy Q@e@egég)@ﬁgﬁgqqggctbeg@;@ﬁgoncurrent" refers to a therapy, which has been
administered before, afterI Q' %%%&@H@H% YHiéhiﬁK}%rﬂPo'ﬁ? yﬁeﬁeggflﬁé%%@nmm&m period for a
concurrent therapy may vary from minutes to several we fe t rapy lasts
for some hours.Compr'sﬁéé’rﬂérgﬁf%IE%?%ﬁ?b‘?ﬁirt‘(oﬁwﬁw%@agﬁﬁaéﬁdgeééut%%rcg%%t %ﬂ%{teégﬁo All-trans
retinoic acid, AzheitiBife, RgithiofRES, Biesmy6in M@Bﬁﬁ],%@&ﬁscﬂ&%ﬁn%?%ﬁ?ﬁa :
Chlorambugjl, GygiemhospimsnidasGitarabine, Daldtonfticme Beogan@N A safueichedDdXorubicin,
I\Eﬂpirl#l)ici”h'fp‘?r}lﬂj!;ﬁﬁ’ EipRAsids, W%ﬁ@ra&ﬂnlﬁ@&iﬁiﬁbieﬁ*Jﬁé!dﬁﬁwum, Igregbidin, froatinib, )

echlorethamine, Mercaptopurine, Methotr »Mitoxantro i : etrexed,
Temozolomide, SRGHRIGR} 9?86??3?1%'&?/5%{}%{% g%@?nb %ﬁfﬁﬁﬁ%lﬁ?@udﬁ&@#@ sg{ien%ggnnd
Vinorelbine. MeptidES 2fRBeadeing %éWP&F‘U@@E&%N&ﬁJH@WEOﬁ%ﬁ%ﬂ%%% {o3< % hown in the
art. Usually a trgasgensi{spidsanstrcdliERTashotdtepltensidensd IRES BofBIBYous recombination is
performed hetween the shyttle digseidiahedtasenisvennsaining thmsgerairdesetidive fiva genome

(" 35 pl id"). Th h C id WO
201010860381 FLASIBITIOEDANE b 5 G ool ar R R e Aot

VIT uction Alternatively, the resc lasmid can
be co-transfectd@MtE ProdhveRRetRHIM RYAH HATBATR" E}:éﬂ?'%mn Fﬁpér?é ige}%%%ﬁﬁnent' of the
present inventidseta, flesratorogstnat, itosedretprisifigtetelnbgefBEP o HREHALRGN N Yector. 5
one embodimeng;,aEthadnyeitianatiigsflegoviral vector is produced in a cell line. Usually, eukaryotic

cells are trzﬂsfected with taﬁnga?gpo%}rgg S\ﬁ%é)é ﬁﬂ%@?[&ﬂﬁ%&if@%@%@wgﬁ@ﬁﬂ@ areciected,

ministation (5 AHEISSAGINER BIHGLTA VRGBT I < el ) T owiing
examples, whichtareiatibintsaietben herdsainting reelsy (Hak)- APC can then recruit; activate
and target T-cells towards the tumor. The nucleotide sequence encoding GM-
CSF may be from any animal, such as a human, ape, rat, mouse, hamster,
25 dog or cat, but preferably GM-CSF is encoded by a human sequence. The
nucleotide sequence enceding GM-CSF may be modified in order to improve
the effects of GM-CSF, or unmodified, i.e. of a wild type. In a preferred
embodiment of the invention, the nucleic acid sequence encoding GM-CSF is
of a wild type.
30 In one embodiment of the invention, an oncolytic human adenoviral
vector comprises hNIS (SEQ 1D NO. 15), which targets radioiodide to the
target cell. The expression of the sodium iodide symporter (hNIS) as a
transgene is a strategy for targeting systemicaily applicable radioisotopes, e g.,
radioiodide to tumors. This approach aliows tumor cells to be killed due to the
35 oncolytic effect of the virus and due to radiation induced cell death, and the
approach also takes advantage of synergy between radiation and oncolytic



Examples Cell culture 293 cells were purchased from Microbix (Toronto, Canada). 293- 15 2v6-11
cells contain a ponasteron-inducible E4orf6 region (Mohammadi E.S. et al. 2004, Nucleic Acids Res

32: 2652-2659)% Q4 dnkedk cells were kept in 1mg/m1 G418 (Sirena, D. et %ﬁﬁg@l%gg@gy 343:

283-298). SKOV3.ipl ovarian adenocarcinoma cell line was obtained from Dr. Price (M. D. Anderson
Cancer Center, Houston, TX). Firefly luciferin-expressing ovarian 20 adenocarcinoma cell line
SKOV3-luc was kindly provided by Dr. Negrin (Stan?grd Medical School, Stanford, CA). PC-3MM2
highly metastatic hormone refractory subline of prostate carcinoma was a kind gift of Isaiah J. Findler
(MD Anderson f2zmosirGe mayiddtiostofin TadditidiB BB Rsaddy i hithphisgeaourvarivastatic

subline of a hupaiyissosrcel ays OB RfHIedURhi¥RS ASWRr ovisietb by T akaskpladtashi (The
Honda Researg)lgrjﬁg{g% , Japan). The human umbilical vein endothelial cells known as the HUVEC
were bought from Lonza (Basel, Switzerland). The following cell lines were obtained from ATCC

(Manassas, VA): ACHN KibHiey &1l 28rciRtswa! ABRS g BRRINWELPENR 7 30 Wuman
fibroblast céll liexptdFEulib tojoritfallcaraiesie (OraaQ 80 HreiadenissiB@ond; PANC-1

pcancreati9 epitlﬂebi.oim_@ramdjrr@gnﬁalA@Jrﬁﬁtb_ﬁrtﬁSfmseigu@rﬁémm@eaémmm@pdqdmadiﬁ@n?. ;
onstruction o - - - - - .performed on
Ad3-wtuplasmi&v a%% &2%??@%}5%@9@@9 gfﬁ%%gﬁ \%ﬁé&o’ﬁ%&g ﬁé%%g%%ﬁé%g&nﬁgﬁ{? em to
exclude the o PNIGIRR StFaheseaIRt Rl adum Erflipdide neiaryi 2t BER D roduct

included LITR wddsiadval dideseoraginacii toda molsui@sriart simess-GANBTAIKCC CAA
GTG TOT1@GGabale Cavés Tl (SRR IBI\Sgh), reverse primer 5-CAT GAT ATC AGC GAT CAG

CTG ACA CCT ACS (SRR Wi a: atldiebK PksHehianhande ReaR¥te Atdhe gRd). the
second started directly after the TATA-box u%l%g Tir th?lf of thg EI%/egl n %&forward g{r‘%per: 5'-CAT
AT ATC O CORTRE GERCIHES o N ray %OEH PSR CT AGA
GCG AGO ACANipadEs MeY RisThe3rzrd ap thosugnas didnEasy Kleigmart aykisthal at the

end). The thirdd? @ padifiedgbeea hpmarteeliend. of, 1) adanantiy s dypealXitetudiy Rid&isThe
respectively: digesieg ﬁ{g&%g&@_ products around the TATA-box were cloned into Kpnl/Xbal
digested pUC19 cloning vector resultin%}in GBAd3EL], inc uding a TATA-Rox e%(al,gdeg start of the

Ad3 sequence. The hTE %r\iﬁ’ﬁ%}{e% i ?&%%MS%W& c%)é?teegtwﬁh 'an'l/'ﬁ%(')?,nglunted, and
cloned in front BfaReaTtiRiggiepns REdrdvand disestion of eregses B RS pISBAM3hTERT-EI.
The third PCR pradimissithtibese néingf tapsidi 3restijiicatzen was. nowdificatdringd Nettiblufibee pShuttle,
follovltv_ed by dggg.ééiA%? m@%&s@é%eag}eﬁéﬁswntm &3@5@,iwas&Hnﬁipﬂ%ge&asu?%%@l?maTERT-El3
resulting i . - -E1 as shuttle vector e modifi . enovirus
genome. |(r£|)allv'%@C?%K‘&-H?@h%%lmﬁgsaéﬁag% el(\é}al%ﬁﬁdqﬁgﬁ/%ﬂgé%g%ngdﬁﬁ%n%@ ?hggslzé%%sfd being

opened up in bRRFRIBN ¢ARSHodRIEmsiathgnereiRiesiel ehinss b dehistifssissyig e, and
homologous refibentindcpesto Mhdsdigeste thankd eific hiimid oney flee g8 B2 Audint, pbysidace

ba}gégéoxgg g#&&aiﬁéﬁlﬁﬁgmﬁﬁéwQ@@é%@@h@f@cﬁt@'ﬁ%ﬂiﬂo&@dmﬁff&d306?@%@ seglﬁnfel
(1pcells with MIu@(%xdegst(%%%Eé%%%;ﬁg%%EW%%@E%S@%%@%%éﬁﬁa@gﬁyoﬁgat%i lar E&tmg )
Ad3-hTEF?’F"-EPA“9?ﬂ% o enaLHb e R 25 R eI QIR BTN OV IS ¥RFEBTIPAS 49 cells.
After amplificatiowihef 3gharuadeneeire pisifieddisndoaielce siddinghtpeddic malentdeT e $tocks were
confirmed not todieyp BLEHI¥RSIrGaEEaMiRaEiRN VBRI (Rbthecataidantkiude 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
30 penton base.
Expression cassettes are used for expressing transgenes in a target,
such as a cell, by utilizing vectors. As used herein, the term “expression
cassette” refers to a DNA vector or a part thereof comprising nucleotide
sequences, which encode ¢cDNAs or genes, and nucleotide sequences, which
35 control and/or regulate the expression of said cDNAs or genes. Similar or
different expression cassettes may be inserted to one vector or to several



method, see Kanerva, A. et at 2003, WI Ther 8: 449-458). Then the presence of the hTERT promoter
in front of the EIA was confirmed (Fig. 3b). The primers used to get the 270bp band were 5-GOT TAT

GCC AGG GG HAang A3 forward (SEQ ID NO: 5) and 5-AAG GTG@%@’S@&%‘AG GAC-3'

reverse (SEQ ID NO: 6). For the 210bp band, the primers used were 5'-A BC CCT TCC
TTT-3' forward (SEQ ID NO: 7) and 5-CCC GOT CTC ACT GGA GAT AA-3' reverse (SEQ ID NO: 8).
The PCR bands were then sequenced and the expégted sequence was obtained (see SEQ ID NO: 9
and Figure 10). 5Finally the Ad3-hTERT-E1A was observed by electron microscope (see Figure 9).
Other adenovirdiffesent vedtenstddeesTrivieof g pumeovinsesirstevanctonhisinedntionnd able 1.

Adenoviruses WirufpamepekshonesesetdpebierdnahsevndybekedsiBaticnb¥BiR us Reference
AdSwt 55 W”%)éﬁﬁa]tg.ﬂ g%’%ﬂ%%%%eﬁtr%me invention, the oncolytic human adenoviral
vector comprises at least one expression cassette. In another embodiment of
5 the invention, the oncolytic human adenoviral vector comprises only one
expression cassette.
A cell comprising the adenoviral vector of the invention may be any
cell, such as a eukaryotic cell, bacterial cell, animal cell, human cell, mouse
cell etc. For example, the cell may be used for producing the adenoviral vector
10 in vitro or in vivo, or the cell may be a target, such as a tumor cell, which has
been infected with the adenoviral vector.

Cancer

Any cancers or tumors, including both malignant and benign tumors

as well as primary tumors and metastasis may be targets of gene therapies. In

15 a specific embodiment of the invention, the cancer is any solid tumor, In one
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

20 cancer, liver cancer, bone cancer, pancreatic cancer, choriocarcinoma,
gastrinoma, pheochromocytoma, prolactinoma, T-cell leukemia/lymphoma,
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,

25 bone cancer, osteochondroma, chondrosarcoma, Ewing's sarcoma, cancer of
unknown primary site, carcinoid, carcinoid of gastrointestinal 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, Witms' tumor, liver cancer, Kaposi's

30 sarcoma, prostate cancer, lung cancer, testicular cancer, Hodgkin's disease,
non-Hodgkin's lymphoma, oral cancer, skin cancer, mesothelioma, muitiple
myeloma, ovarian cancer, endocrine pancreatic cancer, glucagonoma,
pancreatic cancer, parathyroid cancer, penis cancer, pituitary cancer, soft
tissue sarcoma, retinoblastoma, small intestine cancer, stomach cancer,

35 thymus cancer, thyroid cancer, trophoblastic cancer, hydatidiform mole, uterine
cancer, endometrial cancer, vagina cancer, vulva cancer, acoustic neuroma,
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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 cancer, salivary gland cancer, tongue cancer and tonsil cancer.

5 Pharmaceutical composition

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

10 any other vectors, such as other adenoviral vectors, other therapeutically
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.

15 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.

In one embodiment of the invention, the oncolytic adenoviral vector

20 or pharmaceutical composition acts as an in situ cancer vaccine. As used
herein an “in sifu cancer vaccine” 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 the

25 GM-CSF mediated maturation and activation of APCs, and the recruitment of
NK ceils. Tumor cell lysis also helps fo present fumor 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. A tumor specific

30 immune response is activated in the target cell as well as the surrounding
cells, e.g. in the target tissue.

The effective dose of vectors depends on at least the subject in
need of the treatment, the tumor type, the location of the tumor and the stage
of the tumor. The dose may vary for example from about 108 viral particles

35 (VP) to about 10" VP, preferably from about 5x10° VP to about 10" VP and
more preferably from about 8x10° VP to about 10" VP.
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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, CsCI gradient purification and perfusion modes

5 with low-shear cell retention devices.

Administration

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 invention,

10 the subject is a human or an animal. An animal may be selected from a group
consisting of pets, domestic animals and production animals.

Most adults have been exposed to the most widely used adenovirus
serotype Ad5 and therefore, the immune system can rapidly produce
neutralizing antibodies (NAb) against them. In fact, the prevalence of anti-Ad5

15 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. In one
embodiment of the invention, the subject has high amounts of anti-AdS
neutralizing antibodies. In one embodiment of the invention, the subject has
previously been treated with Adb.

20 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 the form of the compaosition, the disease, the location of tumors,
the patient, comorbidities and other factors. In one embodiment of the
invention, the administration is conducted through an intratumoral,

25 intramuscular, intra-arterial, infravenous, intrapleural, intravesicular,
intracavitary or peritoneal injection, or an oral administration.

Only one administration of oncolytic human adenoviral vectors of the
invention may have therapeutic effects. However, in one embodiment of the
invention, oncolytic adenoviral vectors or pharmaceutical compositions are

30 administered several times during the treatment period. Oncolytic human
adenoviral vectors 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 period. In one embodiment of the invention, administration is done
three to seven times in the first 2 weeks, then at 4 weeks and then monthly.

35 The length of the treatment period may vary, and may, for example, last from
two to 12 months or more.
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Nevertheless, in the context of advanced tumor masses, a single

round of treatment may not eradicate the tumor. Therefore, re-administration of
the virus is likely to be required for increasing efficacy. A key factor limiting
systemic re-administration is the neutralizing antibody (NAb) response induced
by the virus. In order to avoid neutralizing antibodies in a subject, the vectors
of the invention may vary between treatments.

The gene therapy of the invention is effective alone, but combination
of adenoviral gene therapy with any other therapies, such as traditional
therapy, may be more effective than either one alone. For example, each
agent of the combination therapy may work independently in the tumor tissue,
the adenoviral 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 cells. The agents of combination therapy
may be administered simultaneously or sequentially.

In one embodiment of the invention, the method or use further
comprises administration of concurrent radiotherapy or radiciodide to a subject.
In another 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
concurrent therapy lasts for some hours.

Agents suitable for combination therapy include but are not limited
to All-trans retinoic acid, Azacitidine, Azathioprine, Bleomycin, Carboplatin,
Capecitabine, Cisplatin, Chlorambucil, Cyclophosphamide, Cytarabine,
Daunorubicin, Docetaxel, Doxifluridine, Doxorubicin, Epirubicin, Epothilone,
Etoposide, Fluorouracil, Gemcitabine, Hydroxyurea, idarubicin, Imatinib,
Mechiorethamine, Mercaptopurine, Methotrexate, Mitoxanirone, Oxaliplatin,
Paclitaxel, Pemetrexed, Temozolomide, Teniposide, Tioguanine, Valrubicin,
Vinblastine, Vincristine, Vindesine and Vinorelbine. _

Methods of producing adenoviral vectors include any conventional
methods known in the art. Usually a transgene(s) is inserted into a shuttle
plasmid and then homologous recombination is performed between the shuttle
plasmid and a plasmid containing the remainder of the viral genome (“rescue
plasmid”). The new genome can then be cut from the plasmid and transfected

275-280.
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to virus production cells. Alternatively, the rescue plasmid can be co-transfected
into producer cells for recombination in those cells.

In one embodiment of the present invention, a plasmid construct is
used for placing a transgene(s) to the adenoviral vector.

5 In one embodiment of the invention, the adenoviral vector is produced
in a celi line. Usually, eukaryotic cells are transfected with the adenoviral
vector and thereafter virus-producing cells are selected, expanded and tested.
The viral vectors of the present invention also need extensive purification
before administration to animals or human beings.

10 The present invention is illustrated by the following examples, which
are not intended to be limiting in any way.

Examples
Cell culture

293 cells were purchased from Microbix (Toronto, Canada). 293-
15  2vB-11 cells contain a ponasteron-inducible E4orf8 region (Mohammadi E.S. et
al. 2004, Nucleic Acids Res 32: 2652-2658). 911-1¢c11 cells were kept in
1mg/ml G418 (Sirena, D. et al. 2005, Virology 343: 283-298). SKOV3.ip1
ovarian adenocarcinoma cell line was obtained from Dr. Price (M. D. Anderson
Cancer Center, Houston, TX). Firefly luciferin-expressing ovarian
20 adenccarcinoma cell line SKOV3-luc was kindly provided by Dr. Negrin
(Stanford Medical School, Stanford, CA). PC-3MM2 highly metastatic hormone
refractory subline of prostate carcinoma was a kind gift of Isaiah J. Findler (MD
Anderson Cancer Center, Houston, TX). LNM35/EGFP, a highly lympho-
genous metastatic subline of a human large cell carcinoma of the lung, was
25 provided by Takashi Takahashi (The Honda Research Institute, Japan). The
human umbilical vein endothelial cells known as the HUVEC were bought from
Lonza (Basel, Switzerland). The following cell lines were obtained from ATCC
(Manassas, VA): ACHN kidney cell carcinoma, Ab49 lung adenocarcinoma,
FHS173WE human fibroblast cell line, HTC116 colorectal carcinoma, CAMA-1
30 breast adenocarcinoma, PANC-1 pancreatic epithelioid carcinoma. All cell
lines were cultured under recommended conditions.

Construction of Ad3-hTERT-E1

For cloning of Ad3-hTERT-E1 three different PCR were performed
on Ad3-wt plasmid pKSB2Ad3wt (Sirena, D. ef al. 2005, Virology 343 283-
35 298), two of them fo exclude the original TATA-box from the Ad3wt sequence



WO 2010/086838PC171B2010/050452 23 assay was not sufficient and therefore we developed a
more dynamic progressive infectivity assay (Fig. 3c), where the cytopathic effect was allowed to

develop until $he fitgr.piatgaued. This represents the actual functional titerlgglthgz\gilré}%o'éye cells were
plated on 96-well plates, 10 000 cells/well and rows were infected the next day with decreasing 10-fold

dilutions from 10-5 to 10-12 of Ad3-hTERT-E1A, each dilution in ten duplicates. The infection was
done in DMEM, 2% FBS. The plates were observe ﬂ)y microscope and the virus wells were compared
to the mock wells. From the observations pfu/ml was 10 calculated in the similar way as in TCID50
(Adeasy manuéFiguient-Bechiheldigse £ TR pROOS) Mok destid BtV a5V BIg)eatienchithged every 4
t0f7 days.  urlff YHEOTIRALRES \¥eEWERIVEinere aCiAg tRomaxmau miiteGa ‘ﬂ@ﬁlﬂ@ﬂpdnal 000
infectivity assa ' 7 Vigo oyt ICIty, . ted at 1
cells/well on 96Bf v@ﬂw%ﬁgeé%fd}ﬁ@g?ég W,EtSHe de%glé;\}gt%ﬁ?ﬁtgeig rC Au-r (%Q%ﬁtée\g%grﬁgected with
the viruses at G-\ %T@\/‘ﬁ%lpcfﬁéﬁiﬁécﬁg’ﬁ@/ Ddfe é??‘%'gé’?gl &5’\'7 ng'%emrﬁ BB&)IThe plates
were reguldrly BbsBVedtant treandwthasedirndatacrdrijesty efiepths-bAddydagikngtihenty days

later, as optimalkeneachs ine, tha celivialibitywayapanalyzedomth GANSARGSay G eliCAtes ©6 AQueous
One Solution CRERTRERTE FESAYSELORPRR): ET%@Q%%EMF@-@%W?%W@@@'OWW days:
PC-3MM2 on day 8, A549 on day 17, HTC116 o OV3.ipl.on da , HUVEC op day 11,
FSH174WE od"tée f&%ﬁ%&@/ﬁ%@ﬁ%ﬁ%‘ 10 @@@é;g}:ﬁﬂé&?qgcﬁﬁé@f &E fg §‘/pzo and
ACHN on day BDATibaésattsheeantiwi e Fijide S GR-mmplified tHiy o thg &89 iuses
eventuallyskilledddhennoer ks i iacyEnigxRItRasshy, theyestientedigosted thias Aud B&ivd oncolytic
agents, includig. ol seabRe G RTE Kbpaleranehes isd KEATRIAT débiastlipss toxic than

e control viruses,, including wi e, - - w e to kill atack the
Wb e A o oAl T Rl S i ey
Ad3-hTERT-E thetd /il sariseneelld ne itE b wnnioedaridtanytRdReRyEaS Figrshtiing seven
different tumor e Kbl (Kiguras died, and Fegures TAfOnt robithealignergicelbines Aa8NTERT-E1A
24 showed gorgpielgoneplyaiBANBHES e ey RRYCEING AiFEN ok Yirus showed no cell killing
(p<0.05). However, as anficipate d on experience from growi nd titering the. virus,
Ad3-hTERT-E1A was s.or:rﬂﬁé\jﬂgfgsl%@gr @ﬁcgjnu&gv isteﬁr%ﬁ)?p%n? ﬁ&%&#fﬁi@%@%&%ﬁ%@
Ad3-hTERT-EBioned ipter Alsi{piirntancrbivdicseodavad vy itisestipn ik cHiidlardhbilical vein
endothelial cellshlzswh&&HY 7 3\e dfitimtb| akte) Withgbsteh npeBAdE b Bold p&rforamdtiogl Killing assays
I(Fig- 5). No Cegbﬁtﬁria&wﬁﬁémqﬂo%g'gﬁétﬁ@ng&ﬂsatm% and aédﬂigh%ﬁfg’?ﬁ%tﬁﬂ%ﬂtﬁéi?ilﬁ) was
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e oL AR o RS S KRN R
ol TOTECo8" Nith Ad3-nTER T-E1 sequernice (PKOB-AGSTERT-E1)

The recombinant Ad3-hTERT-E1A virus was rescued by transfecting
911-1¢11 cells with Miul-digested pKGB-Ad3-hTERT-E1. Subsequent
amplification of a first large Ad3-hTERT-E1A virus stock was done in 293-2v6-

11 cells, followed by 2" amplification in A54¢ cells. After amplification the
30 viruses were purified on double cesium chloride gradients. The stocks were
confirmed not to have serotype 5 contamination by PCR (for the standard
method, see Kanerva, A. et al. 200'3, Mol Ther 8: 449-458). Then the presence
of the hTERT promoter in front of the E1A was confirmed (Fig. 3b). The
primers used to get the 270bp band were 5-GGT TAT GCC AGG GTG GAG
35 TA-3' forward (SEQ ID NO: 5) and 5-AAG GTG AAG GGG CAG GAC-3
reverse (SEQ ID NO: 6). For the 210bp band, the primers used were 5-AGC



20 subcutaneus model female NMRI nude mice were used (Charles River, Germany). They were
ordered at the age of 3-4 weeks and quarantined for 2 weeks. For the intraperitoneal model female fox
chase SCID %&é?n@%ﬂ%@ss River, Germany) were used. They were orderelg ahg]z%l%\%e of 6-7 weeks
and quarantined for A months. 25 Oncolytic potency in vivo We tested the e‘fﬁcacy SPRAGENTERT-ELA
in mice bearing PC- 3MM2 prostate cancer xenografts (Fig. 6A). Ad3-hTERT-E1A was able to reduce
tumor growth significantly in comparison to PBS injé’@tions (P=0.0035). Interestingly, even though the
virus was slower than positive controls in vitro, 30 there was no difference in efficacy in vivo.

Ad3-hTERT-ER0Eas @l €6t apamopiytis’ dsmve a8 EAdB1 NoasEdarren&elGo BET IETiGice with A549

xenografts (Figure6B) AIeAFSANERTSELA qeqetn RBCNR BTARESISEROsS femuiay Ifeanwards, but
because of rapid tumor %{owt t#n the PBS group, and termination (gf that% qua‘{’ge;u?l?r1 dthe
experiment lostHEIETAtEHES W%i@lﬁ%‘%@%gﬁ@ﬁf i) Ehpower. AT 17 a
borderline diffeFégige (F20.051) could be seen comparing Ad3-hTERT-E1A and the PBS. At day 30
Ad3-hTERE-E1A had redeigedhyiutres pgowTiE Bitiif canths (Be0idbiteldhronAdizB6ddpR T-E 1A,
which is know §9.e??i§m9@ y potent oncolytic adenovirus (Bauerschmitz, G. J. et at 2008, 5 Cancer
Res 68: 5533-5539). ubcutaneous tumors may not be optimal surrogates of human cancers
and therefore v&g&p%eg% fﬂlgg@ze an orthotopic model featuring intraperitoneally disseminated
carcinomatosis induced with luciferase expressing SKOV3Luc cells (Figures 6C, D). Ad3-hTERT-E1A
significantly 10 reduced théergsierséailignhrers wrese® eiswant iadihitee98.0001). There was
no difference in efficacy between the different replication competent viruses. Ad3-hTERT-E1A
extended the nigdian sukvdenbyinusss from 34 to 46 days (PBS versus Ad3-hTERT-E1A), which
resulted in a sighifisaiebfereBaekn K&Han-MBigx survival analysifgie0.0Rsfedercout of the 7 mice
treated with 15 Ad3-hTERT-E bamsurvile@kintil the end of the expeffféHt (day 120) and may have
been cured as no evidence o@@or ('(?y?}pﬁgbe detected in Iuciferasé‘hmag ng or autopsy and its
behavior was {nprmal-SubeutgiEous-pHiffal-¢xperiment-Mice-wherg-injected  spbewtaneously to both
flanks with 2 x 108 BE- 20 3VIN2 or § % 1064548 CAIE. After 13 ahth 11 da?%ﬁr%ﬁg . the tumors
had developefdAgaRerpEEaRIE Sizes aml the Mg waies treatedgpragmonasiieidddvitzin PBS or only
PBS. Injection gapime per tumor was|50 pl. Therggectionprasotepeated afteroeeand twoiweeks. The
tumors were measured frequently and the volumediméss cadtgiivigd; V = L x| H208,0.52. The measured
volume 25 before the first treatment Was regarifel$laga@egcashittthe tumar a$Bompared to
this. With the A549 group some of the tumorg fidifted with PBS grew aggr §i§/’<§l§/3§ d the mice had to
be euthanized after two and a half weeks. Intraperitoneal animal experime ?@%ﬁ@ 6"_6 gpic model of
peritoneally disseminated ovarian cancer was
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10 Progressive infectivity assay

The methodology established for Ad5 based viruses had to be
optimized to account for the slower replication of Ad3 wild type and Ad3-
hTERT-E1A. To estimate a functional titer, the usual 10-day cytopathic effect



developed by injecting 5 x 106 SKOV3-luc cells intraperitoneally in 300 pl of pure DMEM into SCID
mice. After three days the mice (n=7) were imagined noninvasively and treated intraperitoneally by
injecting PBS or 109VP in PBS per mouse. The mice were imaged on day 3 7113%5110 01 4%8 35 and 42
using 35 IVISHHE t?(gsr?%gen Alameda, CA, USA) to estimate the number oﬂﬁmor cej?s 56 is the mice
(Fig. 8). For bioluminescence imaging, 150 mg/kg D-luciferin (Promega, Madison, WI, USA) was
injected intraperitoneal and captured 10min later wih#10s expousure time, 1f/stop, medium binning

and open filter. During imaging the mice were in isoflurane gas anesthesia. The images were overlaid
5 with Living Image?. GR4Xappaamicketal dhix (peainne/siveadsvenperedibyriravidgneegions of
interest (ROI) Egéogﬂ%gygep%%%[y gﬁ%%‘? %@?&W@H ,élétﬁg@@% gﬂ}gﬂ;&]ogy in mice.

10In toxicity st igures -E1A was foun gles C;OX\c;f Ad 0afnd Ad5/3
control viruses §f SRVRIR WIS E EHHW@H B REH i? B9 AT o?noarganrs and basic
blood values wtre vnalyzed. 72h after 8x101 VP given intravenously, significant differences were seen
in liver histgdogy and in IiVﬁ{eeaaym@;y\,fﬂhtserohyee‘ﬁ@huméapn (vl baitsfamliratibroglese to

gon?ort"’(‘]‘l }’e'rt‘%)@?‘é ﬁ?@&éﬂl ﬁ?é“ﬁe‘%’c'%% ﬁ‘fd%%{@%stﬂ e1@9f8fda@ﬂ1%8tﬁ§ ferelyDe ﬁ)aﬂ!?l'%/g grtl)UIOS
isplayed features qQ iver toxici elevated liyer.en er,or od values
showed no sig 6‘?&)?3%#% G%éh gﬁb%"gg%ﬁ\f ﬁ/ R?er%lsﬁe y' eIC ur'gg%ssr'gg?’té)c ed (Fig
18c). Here is tHéI\ﬂEIM|§Pép5%l5§i@£5?éﬁ®we¢%@%%%ﬁ?‘°ﬁ9%%|%§%§‘Wﬁlﬂﬂﬁatlon
Ad3wt: Mostly pesmatdditesed ind/heamnules. Mitisr iffaomniatonrszarétionpoptalivéiveis the
parenchymg 5/5,AGRig ERT% Meostly nggmahsl\lqmm%B@ax@@é infkarnanatiagieagr

(nonportal) vei the parench seen.in I 8 5 t
hepatocytes thngﬁ'g%’ﬁ?ahe pler\} QO\%fe Eﬁ 6 |t<s @ma‘@’rﬁa@@\f@%é’ﬁ@ égjll%gg(at %ﬁe portal

area same can'Adt #@Y8een), no pericentral hepatocyte destruction, steatosis, nekrosis, no lymfocytes
in the portal area, acute Iihevidanmgevidwmahmr@oueﬁ:@méimmwm%%?hﬂﬂhﬂ“@eltacipI ok:

5/5: Almost normalisaRRUAL AL EERSIS (BQliAsiBBdRRS in AdSwt), some apoptotic cells, mitosis of
hepatocytes, (lobular) inflammation in 30 the parenchyme, inflammation (as with Ad3) around the

veins. Ad5(2-424: 2k éﬁlﬂﬁo‘}i’éﬂ pajidivgy failure, 50% of tissue in necrosis, damage stronger near
the portal area where all cells are dead, possible fatg)ﬁgeeneratlon some rFr{/ltOS@s unstnetlcs in

human patients. 35S0 far@%a‘f@fﬁ%ﬁﬁ alfas 'S sl avelieiBR, WS LIS u Erapies, have
been treated witkxAdayh TERBIBIA tipleateiety Iqasdfeehpgtﬁmwgve\m@iadefsﬂbﬁsﬁwywto 5x1011

virus particles aé%d)@ﬁ?%@‘ﬁﬂﬁé‘licqm@mt@ﬁ%ﬂ @dhpaterys faaxerexvperienced RS 1-2

adverse eventsn%o qa% é/sf% eL peau F@Q@%ﬁ% F@%%Mﬁﬁé have been
seen so far. Com éate analyses, 1 icacy an mun%h |calt§ata re e i rocessed
From the f#St t\ﬁogﬁa'ﬂ@n@blﬁb'@v@%mﬂ%%ﬁ@'taﬁéw g Hiéd it g(\ﬁ cells were

separated usingifdyzet! gvétliedd SncaasaDNBaad l@&rﬁﬁed\@@%ma@@ welanz@l by qPCR.
With patient 1 t%ﬁ@gt@em@bgr@@@r@; Tramstheanataleieanpepiniper anbios divsvioguclear 10
cells (PBMC) ing ‘i?:%; I%I?O e@%}? %Aé’fo%é@fﬁ'? 819 89 Hajhe BRYES pacdplasma

fice from

bef id cl th lood cell
(RBC). rsgéuﬁfﬁba%smyﬁ%am bt g el Bl gk R i
1 gave tw@giruSAbEution éamﬁhﬁ@@e&ﬂ@@%&?%éﬂﬂr&@%%@ﬁ@dédme results are

shown in Figures 4A-D.

Although both fully Ad3 viruses eventually killed all cancer cells in a
cytotoxicity assay, they seemed slower than Ad5 based oncolytic agents,
including a 5/3 serotype chimera. In non-cancer cells, Ad3-hTERT-E1A was

30 less toxic than the control viruses, including wild type Ad3. Ad3-hTERT-E1A
was not able to kill cells that lack the Ad3 receptor.

Oncolytic potency of Ad3-hTERT-E1A on cancer cell lines in vitro

The ability of Ad3-hTERT-E1A to kill cancer cells in vitro was
analyzed by infecting monolayers representing seven different tumor types
35 (Figures 4A-D and Figures 7A-C). In all malignant cell lines Ad3-hTERT-E1A



15 the urine. Statistical analysis Nonparametric Man-Whitney test (SPSS 15.0 for Windows) was
used to compare two independent samples for all the in vitro and some of the in vivo data. The

analysis of tuW%ﬁﬁ%ﬁa%’?ﬁ performed using a repeated 20 measures modqj&%ﬁﬁgﬁ MIXED (SAS
Ver. 9.1). Models were run with the tumor size measurements in the natural metric anc Tog

transformed. The effects of the treatment group, time in days and the interaction of the treatment
group and time were evaluated by F tests. Curvaturé4n the models was tested for by a quadratic term
for time. The a priori planned comparisons of specific 25 differences in predicted treatment means
averaged over tmavanccatrtple tastritmigpisinihitr ¢heonuputed lioptivet aishicdudovitbe Atdesikperiment

we compared the GoMRAIAGLHRODEN davseved the BRiSMIMRIab30days agdiBrcavaeaged. Survival
was evaluated usi?\g the Koa%gpﬁlgﬂﬁ%%rﬁmgiv H%W%@%r li]%[@ RR2RaGifar Windows).
S eeme

For all analysegfa0 wo §8 ided P value of <0.05 was d statistically significant. Viral constructs

comprising hNI8S5IRS BXIESS and/or CD4OL hNIS and/or GMCSF transgene is (are) added
to the human Ad3 based vector of the invention by utilizing methods known in the art or as described
in the abové exAHIPRIsSGIes N L A APRHTERWEAAerein a non-Ad5 35 adenoviral vector of the
present invention, for example A3 EERE-ElAocaribevagd instamdabiheindBS-gadkackbone (see
also Figures 1 and.2): . WQ.2010/086838PCT/1B 20, PO4RE 2 ansdene MAJTERIALS
AND METHO gn%’é%ff:ghl\{u}% Rﬂ o%%ﬁﬁg ?n?@zén%‘ean#p%@state caﬁ%rf:cgl%ﬁ%éesizelg:\vl, PC-3, DU- 5

145 and lung adBHSRS MO RATCENGASCAERYINE RS PRV HER d HoMOASE K N4RE 8803t PC-3MM2
cells are a metastatiosonorenteftacs 3nsubt inghs RICs8Y obdBed\EbYTIdaidhwaFigrs KB Anderson

Cancir Ci(ementhmuai@rbeNuﬁm bR maidney SBtheER P A?Uﬁdweﬂﬂml(d?ﬁsed from f
Microbix (Toro | 1 ' (MR . - lversity o
Leiden, The N%ﬁ*gﬁﬁd@gﬁ?ﬁggﬁﬁe@'wﬁﬁﬁu%ﬁ%fﬁ‘%&e r C?@Wrﬁ(ﬁ%ﬁ%ﬁﬁ)@%vﬁl constructs
To create Ad5191R¥ AN SR Qide SEUGhADITREE W@ ?r‘g%e?ﬂ(tf il B@I\Iﬁ% IS, courtesy
of Steve Russefdfageceiini¢ SasriscHdstet AN POfhsGasered ifto 1B &R0 -bijeshsd hd blunted
PTHSN (Kanensibkithg/waeseshhgitd Ad8 MIERT-Bhmior pltISNefybs. To make the control virus
Ad5/3-A24-Agpl9K, BsiWI-Mfel-digested and blunted pTHSN was self-ligated resulting in
PTHSN-AgHIKa Kl xiseptfrintAdS/3-A24-hNIS and pAd5/3-A24Agp19K, Pmel-linearized
pShuttle-A24 (Suzuki, K. et at 2002, 20 Clin Cancer Res 8: 3331%??}?%(1 Ad5/3- 5kh.NI% or
pAd5/3-El-Agp19K were Sl ARIBE tERGHIBIB B EE-BRETOVed Ny 0 '%‘§FH|‘Q§H{‘| WP linearized
and transfectedGatondiiteeeifs ihithiBuypEibet gD Egem i er clae CAP N Hifgarermaitatturer's
instructions. Adgaawieds FMenids Mieepiekedrandarityses wne e fopalgaitcbntA s ce s @5 and

purified using siandard dachiiayss, AS/&ihed aitd Affp/uckidrdses wese pralugieH prgviously
(Kanerva,ﬁg et a/, 2003, Mol Th% 8:1,4493 8; Wewa}jeA, e{IC%I. 293962,638@ C@%$fe§e§.§: r275-80).
Viral partictes (@%%@%‘&éﬂ% éd WitR Spé\]c ropholfomerpr and plaque torming units %?u with
TCID50 assay. PREFSNErel hets ek pramueg: at the f@fzoogrmnf\@% 304 SprRIPAILINGISR: 30

A24-Agpl9K: lvberkk) 20V Bienin2 8o iidbépfuimtjsAderBai2 foxl dhrskd BCP mitan@ Aai#8Ilucl: 6.9 x

1011 VP/mlL.  Riyey, Germany) were used. They were ordered at the age of 6-7 weeks and
guarantined for 4 months.

25 Oncolytic potency in vivo
We tested the efficacy of Ad3-hTERT-E1TA in mice bearing PC-
3MM2 prostate cancer xenografts (Fig. 6A). Ad3-hTERT-E1A was able to
reduce tumor growth significantly in comparison to PBS injections (P=0.0035).
Interestingly, even though the virus was slower than positive controls in vitro,
30 there was no difference in efficacy in vivo. Ad3-hTERT-E1A was at least as
oncolytic as Ad5 and Ad5/3 based controls in vivo. In mice with AB549
xenografts (Figure 6B), the Ad3-hTERT-E1A group had the smallest tumors
from day 17 onwards, but because of rapid tumor growth in the PBS group,
and termination of that group at day 17, the experiment lost much statistical



RT-PCR Prostate cancer cells were infected with Ad5/3-424-hNIS and Ad5/3-424-Agp19K (10

VP/cell) for 2 h at +37C. Cells were harvested 24 and WO 2010/086838PCT/1B2010/0504152 29 48

h after infecti Ia was isolated using the RNeasy Kit (Qiagen) and_treated with DNase before
of tota

RT-PCR. 350 ng NA was used for each reaction. Amplification (S%Ccycff%oswagﬁ(ﬁeallng at +54C)

was carried out with the OneStep RTPCR Kit (Qiagen) using hNIS-specific primers (Forward 5-CTT 5
CTG MC TCG GTC CTC AC-3' (SEQ ID NO: 10); R&%erse 5-TCC AGA ATG TAT AGC GGC TC-3'
(SEQ ID NO: 11) and 13-actin-specific primers (Forward 5'- CGA GGC CCA GAG CAAGACA -3

(SEQ ID NO: 13)3%&%&&%5'-(7#@%&@&*5&&%%’&0\ A&“GGB@)%G@GIB)G(SE@I&)M@M@) PCR
E’rOdUCt o forp{algl 1’??\0 o dSIE m ﬁg@wﬁé‘g L‘é%?(@eilo VP/ Il) for 2 h
rostate cancer cell were infected.w cell) for
Poste e el e e A w%n%%i? G Ay BT AR 4 kea of
sodium iodide [225A|Nighiv ReteEREaPITEEhASRIEESy (BadeiReRRIFifand) @ 20 P&t 15 room
temperaturé. CélimuvegrBoydidhebd8i6839h 1 x PBS followed by lysis using 300 pl of Cell Culture Lysis

Reagent for each sampleg&@md\gamwsvm ﬁgllog‘gtlg Mm@smﬁ\ﬂgggg Wﬁmarﬁ\éﬁﬂ counter
connected with a multi-chan ﬁ]el analyzer Atoml dex Me ste §rL 3}5 NY). Cell
et s Jeaitiog
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Ad5/3-A24 and AEARSIlienedding éfwm'ﬂatfdlo%a“l%a\m@ell '@Hﬁﬁ% nﬁ’é‘&hrﬁ%ﬁ@rﬁ’@ﬁlaced every
other day. Cell abdiyingp SHEWBhireddldaffSqossirfectioh (Ad3-foPRI-ENIM Zighdepsithyi. for
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methoxypheny1) hen {&Fazol assay, rome adison, ? iIssue

culture infectiolf¥'¢fste (¥ Ly §6@@ﬁ9$g’§dﬁﬁﬂ&” §Ur (4 B‘Fd’gi‘é@e PR R A8well were
plated in triplicategsiiPBS|vsiS9s S33-0r RIvEN platekiciheabdted bversighfioaot idféeteccwith

Ad5/3-A24-hNIip Raymdeelikfer BMa'r%ﬁﬁiyéis&p% @B a0de 3t Braidnfesiian wedrangtgrowth media
were colleg ﬁeo' APER AR 18R R g&@@otﬁ%% B R DR Ut (PP %G IR4ere spun

down and the su ernatant was adde
ve been cured as no evidence of tumor could be detected in luciferase

imaging or autopsy and its behavior was normal.

Subcutaneous animal experiment

Mice where injected subcutaneously to both flanks with 2 x 10° PC-

20  3MM2 or 5 x 10°A549 cells. After 13 and 11 days, respectively, the tumors had

developed to measurable sizes and the mice were treated inftratumoral by

10°VP in PBS or only PBS. Injection volume per tumor was 50 ul. The injection

was repeated after one and two weeks. The tumors were measured frequently

and the volume was calculated V = L x H? x 0.52. The measured volume

25 before the first treatment was regarded as 100% and the tumor growth was

compared to this. With the A549 group some of the tumors treated with PBS

grew aggressively and the mice had to be euthanized after two and a half
weeks.

Intraperitoneal animal experiment

30 An orthotopic model of peritoneally disseminated ovarian cancer was
developed by injecting 5 x 10° SKOV3-luc cells intraperitoneally in 300 ui of
pure DMEM into SCID mice. After three days the mice (n=7) were imagined
noninvasively and treated intraperitoneally by injecting PBS or 10°VP in PBS
per mouse. The mice were imaged on day 3, 7, 14, 21, 28, 35 and 42 using

35 VIS 100 (Xenogen, Alameda, CA, USA) to estimate the number of tumor cells



Tissue samples: Organs collected from mice treated with Ad5/3- A24-hNIS and 1311 were collected,
weighed, manually homogenized and diluted 5 into 800 pl of DMEM. They were freeze-thawed at -80C

three times. F\gr TCI usrsrsthe tissue samples were spun down and the supernatant was added to 293
cells. For%o?llr experlments 1044 293 cells were plated in 100 pl of 396 ORIV E06-well

plates, incubated overnight, and infected with the 10 supernantants of aboce experiments. After 10
days, the development of CPE was assessed to estitfiate the titer. In vivo studies Male
NMRI/nude mice were purchased from Taconic (Ejby, Denmark). Tumors were established in

eight-week old migaed)dubCRRNEGSF ib}eﬁtiﬁmﬁcfemwﬁir%@ﬂijﬂl\ﬁﬁo:eﬂ@/&gdér luciferin
medetomidinekgs %m@ aOnEa;SaH e[ 1635)1 Ralhife mﬁe SYRSIMERL 3 BHGe received
intratumorally s eg left tumo? 1% tP Ad5/ :424- A 935:1? per ”f?rjljtrtifn {) and 7 x 108
VP Ad5/3-A24- “ﬁh iGIR AR Mot 45 2R dRECT S &Y H}Pe? SN Plocthafidn. A day
after the last virdtagjastbe miee r&ra\re@rsgmﬁr@\maﬁgﬁlhesw Bheieegnsivriaiauegtd@di)Nal (MAP
Medical Teghnelitidsvdy, Tilkdgkaska Kidaodpfllowed Eysinjphtignsith gammeaamedabyoshiba

7200AUI (TostifiyRgkysydaeasn R fast (RO Breihd b do i dila xRosHes Animal
regulation did Iow argada/srs 0 ate{ﬁéne points. The gamma energy peak 159 key was recorded

using 20% win ow grodr_nL 38 KiOLBTI were collected per image. The used matrix size was 256 x
256 x 16, this made the pixel size 1.08 mm x 1.08 mm. At 13 h, various organs (heart, lung, liver,
spleen, kidney, Towiomlogfpimasticenuscle, blood and bone) and tumors were collected, weighed and

analysed wih a well counrera@aﬂegr@agé@ttrag orki-ahapnehanalyes At 950uRiggex Medical
System. Shirley, 30 M), Rechlls are xpeesseias Bierceliacs ipmh aLiogils dpse pacaram of

tissue (ID%/Q). orthe. erapeutic experlmen tumor bearing mice were randomize |nto4groups (6

mice/group, 2 tIHRBRY/MdIRsd)'SRIRg, 191 ! | ARSI A OYARRGL S PRSI/ RJOSA LSS WS 6 and 7
days after tumanajiZedclititiofemid 85 M gived intrauamonally sidndicgriwlifiarantiesnvsrd x 108 VP

of Ad5/3-A24-hjlsnprr Husidtishoiday aftar ithaJaskyizrghiaicolion, seirsyiesavetintimperitaneally 50 31
MBd of caer o sadiyaniaride (113 gyarawnwwgageacmﬂgméem TiEkoskdniand).

Tumor size was measure ever er ¥andt volume calculated using the ormulﬁv%en gth x

width2 x 0.5). %‘f&%%f%o S8 AP o ARG U QYRS (HISRIAYS g‘?ﬁ&f Sl Weighed and
their 5 radioactigiyctigtenthlevaischisejannyamnesuibe(wigars 3nP ket rakesTshrwerinlnd) for 180

seconds. The rggjits afeiexpigssehps REreasdagedngpieiitiatidiide Wiessiqusr gretirey tissue (ID%/Q).
The whole body, ghaified rag'%e Vs rﬂeaﬁmrﬁ%epqwa r&Q skboltd pids 15:5PRerhaOn days
9-11, mea, ents were ed on.a dose.c “Rér\?g(ﬁé E@t g g,){!# 10 Ramsey, NJ),
and after ﬁ/ %%%ﬁére ?HBQ?HP&TM i 98%% 8F53da Sééﬂ E?%ent chamber
and an UniSpeMtU@eiﬁ%%@'ﬁﬁ]lﬂﬁW&W&W@BWWéBdWW@i@@WE‘ﬁUﬁ%cﬁﬁ&iﬁtﬁﬂ&anberra
Industries, Inc. pMAridisstE THomal Mike miosoreiGhedealidayrihnandiibe saare (veightrials used in
calculations throeaeom tﬂ?e%%?é% find YA QRATRCAIE BUERHRC KHissk g theahymor size
reached 15 mm in a Eﬁ? aés uwe&iﬂ%% nimal re ulatlons Tl-h1 ltgrggg%nc in vVivo experiment
had to be stoppaéﬁ)g 6 g 0S ﬁc?r?/ %o SRS g\ﬂ e animal expesr']lments were
approved BY theaidtnye esniitide f@oﬁﬁinﬁleéxﬁéﬁ?ﬁeﬁ?ahdﬂn@n%ﬁﬁﬂsme EERAAERI Office of
Southern FinlanepaEjaendestincit, isleathsiStatistiealanady fisifocytednalyisis wirtbe sostde uptake
was performedésu@qzr@y aaa, g&s Ofi YRERRCEHANGO) thish Besfripnis PRISRRTEstr The analysis
of the tumor volyhe OVl MR PSHRER SRFAMLURISSHRE HesBSTYBELETRIA as in

Ad5wt), some apoptotic cells, mitosis of hepatocytes, (lobular) inflammation in

30 the parenchyme, inflammation {as with Ad3) around the veins. Ad5/3-A24: 5/5:

Acute fulminant liver failure, 50% of tissue in necrosis, damage stronger near

the portal area where all cells are dead, possible faity generation, some

mitoses.

Virus kinetics in human patients.

35 So far 8 patients with advanced solid tumors, refractory to standard
therapies, have been treated with Ad3-hTERT-E1A. The safety has been good




25 repeated measures model with PROC MIXED (SAS Ver. 9.1, Cary, NC). The tumor volume
measurements were log transformed for normality. The a priori planned comparisons of specific -
differences |nv5)red|cted treatment means averaged over time and at each time point by t-statistics and
Tukey-Kramer Mode WaLused for adjustments. For all analyses a two- sided' %Zglﬁ’é 50¥}4<b 05 30 was
deemed statistically significant. Results hNIS speC|f|c MRNA is detected in Ad513-A24-hNIS infected
prostate cancer cells A new virus contalnlna the Ad3 knob in the Ad5 fiber shaft, a 24 bp 35
deletion in the EIA region and hNIS inserted in the E3 was constructed. To 32 assess the expression
of the transgenerittonddhesinfs, haotong refrasidy’ brestate garicarscalhtineoRC-SMa@PRV1, PC-3

o DU45 v e OUBOIPN ASdd UK aeaaconbrat s
ransgene) and,ana e with a I Intectio ecled ce
2 S A RS ang b IBSHOY & TP s /e TN G

lines featured a 495 Specific amp?? catio stin IS expressed

from the virus JEHEMEaRToRRERL, %5@%2@%@?&@ |ﬁ‘F€é¥é@SceI|§ C@Bﬂs 8@‘?&56@5\‘?&( yield to an
amplificatiof privoimctnologhctd/Bak2drd NEB\gamaneshiatk efficient iodide uptake into prostate cancer 10

cells In order to aSSﬁéﬁh%B*ﬂ@tQ%l abthe hidba expiprIcAdremKRp VirsisHaWatate cancer
cells were infected wﬂﬁ @d%’s A% QN@l ?/? A\Rﬁf‘atA@p&s%@ %I&\e/&p # XROSUre | tq‘,;leZ51 and

quantlflcatlon e jodide accumu atlo ed to no ected or control virus

treated 15 cells N&Y@ﬁ?&tfﬁ@@q‘egﬂﬁéﬁ”ﬁ%eé@f‘ﬁff&é\WﬁF@q@V iBE 8- uf fgké’?ltfeoﬂféxmmed cell
lines. In compavison seehes ook idectid frorttis-Aaie/nis SrshpsdoherpidRed(Femomgiaad 3

(p<0.001) ﬁime%@aiugn@rém@araﬁﬁuﬁamammﬂmE@ﬁMMﬂL@ndoE%EMsmllgem@@t@&m {hePC-3 and
DU-145 cells a paip-mad s&ﬁ%stw ISR Y f"}?‘ %%%BH'WWS&%@&%M‘(Q%”
|Pﬁ4

compared to mock treate (p< é’%@gﬁl é% er Ie\é
g that

respectively). A4BS- X536 adffesie éﬁ’[%etrti‘?dfﬁ
iodide uptake wizgatmehbtet] wnwm@m@swﬂl {0 AEERT45441MG%%ﬁﬂan RaieNhirdl infection

or replication p@@s@ t%m&f%%hmmmt@a@@mmgausemmmss obipsestatecamcer cells
Prostate cagcepcell lines were mfected with Ad5/3-A24-hNIS, Ad5/3-A24-Agpl9K, Ad5/3-A24 and

Ad5/3lucl followed by det rmlnatl eII .viability 6 (PC3-MM2), 7 (PC-3 and DU-145) or 9 (22Rv1)
days post 30 infection (F|§ #5pt 5&3 ﬁ'ﬁNIS showed efficient cell killing in all examined prostate

cancer cell lines. The moé‘ﬂ@&pﬁfﬁﬁﬂ@%&@ﬁt%&@%@%&é@@%|ﬁ‘ RE-BmEndaesiviER almost
complete cell killig was@ehieectvt trigpafigeinfentiplesdingall 1He/delliod A/ 3oh2d-¢iNIS. In

addition, oncolygis, wasfimilaf e tQﬁé@@%ﬂaﬂﬂ%rﬁgﬁléz%%é’@%%rm@thgr@r%taéséﬁ@@er cell lines,
the 35 oncgtic ROIEN2E hossl mih PROEIMRE S HY P88 1130 ARt 8 R Rttn
tumor size measurements in the natural metric and log fransformed. The
effects of the treatment group, time in days and the interaction of the treatment
group and time were evaluated by F tests. Curvature in the models was tested
for by a quadratic term for time. The a priori planned comparisons of specific
25 differences in predicted treatment means averaged over time and at the last
timepoint were computed by t-statistics. For the AB549 experiment we
compared the groups at 17 and 30 days and the PC-3MM2 at 30 days and
time-averaged. Survival was evaluated using the Kaplan-Meier survival plot
with log rank regression (SPSS 15.0 for Windows). For all analyses a two-
30 sided P value of <0.05 was deemed statistically significant.

Viral constructs comprising hNiS and/or GMCSF and/or CD40L

hNIS and/or GMCSF fransgene is (are) added to the human Ad3

based vector of the invention by utilizing methods known in the art or as

described in the above examples or in the examples below, wherein a non-Ad5

35 adenoviral vector of the present invention, for example Ad3-hTERT-E1A, can
be used instead of the Ad5/3-A24 backbone (see also Figures 1 and 2):



In fact, Ad5/3-A24-Agp19K which has the partial deletion in E3, showed the highest oncolytic potency
in all examined cell lines. It is possible that the larger genome size of Ad5/3-A24-hNIS may impact the
speed of oncolysis as compared to Ad5/3-A24-Agp19K. The hNIS transgene is -2.2 kbp, which 5
together with Zi'lﬁ@Bﬁﬁr"ﬁpng keeps the genome size under 105%, Whiéﬁcﬁggzl%%?‘ﬁgi’égested
important for retaining virus functionality. The replicativity of Ad5/3-424-hNIS was assessed in PC-3
and 22Rv1 cells where the TCID50 assay showed tA8 increase in infectious particles in function of
time. Ad5/3-A24-hNIS can mediate radioactive iodide uptake into prostate 10 cancer tumors
Subcutaneous PgnilMgdsgueis were established in nude/NMRI male mice. The lower tumors were
infected intratumorally on two consecuti ays with 7 x 108 VP/tumor of Ad5/3-A24-hNIS and the
upper right tu Fﬁﬁﬁé—%ﬁ%‘) 13-A24-Agpl9k (Figs. 13A and B). The upper left tumor
15 was mock treaipdutu@ay after the last viral injection, 1.85 MBq of 1231 per mouse was

administered intravenousl d mice were imaged wit 0 13,h after the

1231 injectzign. ﬂ?om;{gdﬁ%@c{g&%mgé%qé?g %‘Z&&S%axgjzg%g Sﬁ;@%&;@gg (}/g%%ﬁ;gélready 0.5h
fter the 1231 imfectiif ARROREF IRERD AR &% , ' t

goet[wroﬁg hout 1@@%&%% PEatMdiZnoels, wheaesaettmw:shnfergee vetraaieons? ‘éﬂ'ﬁaswc?rss?iﬁg

ditli ?ot luptaket@ﬁﬁ@(ﬁgﬁ&%@Qg_/ﬁfﬁ%&@%_t@em&,emgcmwéas@m m@im?}mweapﬁngremained

relatively cons up to the last imaging fi 0 | erimegn injection

(Fig. 13B). In addi io%f‘i%’oﬁﬂe%%%%%a‘?xi|§"§%:%ﬁn$%§%ﬁ%ﬁt%§t% ré(%]c% atr\q}ﬁst E F‘gﬁﬁ%g) to ?gthe

endogenous Nidigsahigddieraianednasidiatsdingh! dms oy SQér@?ﬁf(fgIWgegﬂq fice but not
in humans1@n pEtidsiviesibylof heplessibretdigtutdonts. riraall thyesicvaienevidisbdid®ebut this was
not done in this @euse Stddy- ihgagitearance of the radioactive iodide occurs through the urine,
iodide accumulation in the bladder was seen. 30To quantify 1231 biodistribution in vivo, organs and
tumors were collaciefoieFiR1aging and their radioactive content was determined (Fig. 13C). Because

of the endogenous hNIS expression, the_thyroid and stomach captured abqut 30% of injected
dose. Nevertheless, the Atf518/28%% 1S/ %f’@gfé@w%o?én%’é%b%ﬁ%ga rr%’nae :RTQH% Yo gﬁhgé total iodide
dose. This 35 chagtaet! WitbntargelRMAguhte Bf infastiess Afudirese RusstlimdviavRnildibigly trace
amounts weye sesihisiie twpiganchsiomacihtSiBeRuMtEBdigssted/@nd blunted pTHSN
2010/086838P 0/ dgnoygt ; Whﬁ'@)’%ﬁﬁﬁ@@ﬁﬁ@ and
TCID50 measui‘iérég?r%e th%USQ Q%ﬁ?ﬁéh@%?ggﬁiﬁf kﬁggagtl)g( rgﬂe tk\)/liru%f, (r}eigxﬁg{% n. Adenoviruses
lose their capsiaciﬂﬁé?h"t‘lﬁ\éi/%ﬂ%?'ééfg' NERi i?&ﬂ%\? TSRO be detecte w#t% ID50; it
requires productiifligetesviesidiicg Theod HshuadriBike emedRedaIRPTRIDPRA% A4 RIRIIng mock
or Ad5/3-A24- Agd' pRs sreated AgmoK (Ri%| dhtherittia) Sloske-Al8/EBA240 IS ath ZBIL] inhibits
tumor growth Ny Q}%ncer@e@%%@gﬁfgﬁag%@f&?ﬁﬁﬁ:ﬁ@f‘SW ISnisydve 1 AQBtRIR teRer bearing

mice were treated with 1311 aor @dﬁ/%@é IS alone, or with their 10 combination (Fig. 14). When
tumors were trea RS AR ?;gégﬂ ?jyﬂéﬂﬁ@;d out r&g%qdidﬁwé?%ﬁ%%vg&gvfgg% s%gﬁifige%gtly slower
than in the mock or 1311 el DYEOE 4 h
Ad5/3-A24-hNIwign g diddeduQigine ¥ sleteisi g datitlyisph i mhavfactarey ' sthetrgesiaps(all p
<0.001). An adjugiad privisaselsisindierid maianificantdifersepadadievemuddall-A24-NIS
+ 1311 versus virus alope, 1311 alone qr I%Jotck ﬁlr.eadg Oﬂcga"’%- gll R EO;QOBQIST&@LaQJ ted pairwise
p-values b%ﬁ/ve@ﬂ%@é'fg-' ‘M%’&ﬁs*?@_ﬂ%ﬂr VErUEAIrTs AloRe 1511 Flone or mogl on‘ldc%a /s 4, 6 and 8
were also all <002 . TANS'HATRIaYiIRMN dKAEGHSHatht Lt #haddhed MlelFiatind4kpEriment
would be endedanstay, 14, altab @@t Zodia dfahesmiResvierd7ib@). 20rgbperidadifidi) were Whole
body emitted ragioactivibsWag MraHIBAGRIRG BampnadayAfieg et iectioroadioactivity
declined rapidly durng fhe next 3 (ax5a SXRRGISTbY £IRFADRRAGYOR KR, Adsia-

30 A24-Agp19K: 1.5 x 10" VP/mi; 2.8 x 10" pfu/ml, Ad5/3-424: 1.7 x 1012 VP/mi

and Ad5/3luct: 6.9 x 10" VP/ml.

RT-PCR
Prostate cancer cells were infected with Ad5/3-A24-hNIS and
Ad5/3-A24-Agp19K (10 VP/cell) for 2 h at +37°C. Cells were harvested 24 and



When tumor size reached 15 mm in any diameter, mice were killed 25 and organs were collected for
radioactivity measurements. Radioactivity declined over time and most radioactivity was seen in the
thyroid gland and stomach, and briefly in the heart probably due to propagati 131 circulation.
In other orgaxéetﬁﬂel?jae%ﬁl%%sctivity remained low. Importantly, the virus injec%lli%l‘:rllB gﬁ?&rﬁc])%g%?ym iodide
biodistribution and therefore the safety 30 profile of the approach resembles that of radioiodide therapy
for thyroid cancer. Il. GM-CSF transgene Cloning ofthree 024-GM-CSF type viruses FOR out
hGM-CSF, create Sunl/Munl sites =-> 445 bp (pORF-GM-CSF as a template) 35 - Sunl/Munl
digestion of PCI prafuciniactiph HShi 35\ /Sticky isvidtidatingtheRhlediydsitifthpSniand-D24 +
Inearized SHT A N e R e e
inearized 5p -GM- => -D24-GM- ad | lineat

Ad5-D24-GM-¢&getion. Ampﬂﬁ%%%@o??ggya%ﬁinagn\r}vaearién oén{fir?nzeéz’ a%%éﬁgﬁc@% %}@te;‘.?estriction
digestions. The¥mfirRPpREIRKIH SNSRI SRS MSEHTCHE PHRES Y SR %pe El was
confirmed vgith EORARE EI G000, CA0sHERs SBEABBrNRrd Chddreersa fid fital\dyS\ith
sequencing ang RERGWhisEwas thepsiakeibtq theralpandah detingsbutionrire tig-endardral DNA was
extracted by over igﬁtﬁi bati m} ORyi rsalutior =P nd
sequencing wa pgr% e oga%l?'z%%h\% inte ﬁ%?/%f't%ie?%gy sz ﬁl §%§?S§é@ 5nglgg%NA. All
phases of the vi¥a& prb&utfién ﬂﬁ%ld“dﬂ%?%ﬁ&ﬁ%ﬁ%@ré%m oﬁ)ﬂ\ RIS %K of wild
type recombinatiidisamddsantiedvbeiébé a2 bmtrasEodseiviol Ther 8, 449-58; Baeurschmitz,
G.J. et at 2006, Mol Ther 14, 164-74). GM-CSF is under the E3 promoter, which results in replication
associate transgrhdecuptakeion, which starts about 8h after 20 infection. E3 is intact except for

deletion of 6. 7K/gpI9K. A%?é%‘t%é“'&%ﬁ'&%ﬁ%@%{; QO RFENZ4-GMCRIsNerof9NaBuGRd identicaly,
e el

except a rescue plasmid e aturin er a knob fr m s rg%gg 30% Rv%eDr-A'.vc\%aitheh A? 5@ er Hi-loop
were used. In vﬁ&?&\%ﬁfségﬁ@ (WB@?% é%%és ‘Iﬁ’ie i Vit eEfflcacy ggf B -GM-CSF type
viruses was stugiRSl 24 lang 48riveostinfentry apdinadatedvatBr ddEdert seriupiiplicts (IMT-1)
and breast cangéf|pedls (MAA- W43 6)eklirion (EESmE | Kitkag ass aysn @he) N S28ssay islcurrently
the standayd melfed de, fssens celdRb U aSREE GRRE ARRRY RyRBSAHIABRACE) Ugkis 2
replication eflcdgirg]tgw%%a& g%: t%)gﬁ Culture Lysis Reagent for each sample (Promega,

Madison, WI). Radioactivity was quantified with a well counter connected with

a multi-channel analyzer Atomlab 950 (Biodex Medical System, Shirley, NY).

Cell killing assays |

20 Prostate cancer cells were infected with Ad5/3-A24-hNIS, Ad5/3-
A24-Agp19K, Ad5/3-A24 and Ad5/3luct using 0.01, 0.1, 1, 10 and 100 VP/cell.
Growth medium was replaced every other day. Cell viability was determined 6
days post infection (p.i.) for PC-3MM2, 7 days p.i. for DU-145 and PC-3 and 9
days p.i. for 22Rv1 celis.

25 -9 days post infection with CeliTiter 96 AQueous One Solution cell
proliferation assay [also called the 3-(4,5-dimethylithiazol-2-yl)-5-(3-carboxy-
methoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium [MTS] assay, Promega,
Madison, Wi1).

* Tissue culture infectious dose (TCID50) assay
30 Cell line samp!es.' 5 x 10* prostate cancer cells/well were plated in
tripticates in 1 mi of 5% GM on 24-well plates, incubated overnight and infected
with Ad5/3-A24-hNIS (5 vplcell) for 2 h at +37°C. At 8, 24, 48 and 72 h post
infection cells and growth media were collected, frozen at -80°C and freeze-



30 a negative control. Ad5w1 is a wild type Ad5 virus (strain Ad300wt) and was used as a positive
control. Ad5-d24-E3 harbors an isogenic 24bp deletion in El but is intact in E3. VP indicates virus

particles. bnzggo%gg%@/, Ad5-D24-GMCSF had oncolytic activity similar to positive controls in vitro,
and therefore ransgene production did not compromise the 35 oncolytic pb YPthetus (Figures

15a-c). Similar data was shown for Ad5/3-D24-GM-CSF and Ad5-RGD-D24-GM-CSF (Figure 15d).
WO 2010/086838PCT/IB2010/050452 36 To t88t whether Ad5D24-GMCSF was able to express
the transgene, A549 cell line was infected with 1000 VP/cell and media were collected over time. The

concentration oh@MOSfe4Rigwe FoaTo!thsomadiasiasareasiredibyi-aaSARRA¥matagdition to
that, we also anglyzediwhaihaidhedrus- 5 expressed GMCSF retained its biological function. To this

end, TF1 cell line, whose grsowth and srur\_/i rl IS strictl%%e%eejﬁdent on hgggéﬂaM SF, was treated
with media collected from iig%g*%w fines ﬁ&ﬁgﬁsﬁ’ Eted"Xiith RIEDZR ML /ﬁ F1 viability
was assessed it Bpdhe Mrseasslisciedeveislieds masesibehiprepgsiiaethanehdiviags
expressed-GM@&F 8¢s @blsf DNIE gtiMlayevgseviteeksubhwet! lute,801¢ nbrdidfanmaee Ams found with

the same cell ”ﬁ@:ifﬁﬁ?ﬁ'w%@é%@%ﬂaﬁf&&@@@%ﬁ'\ﬂ% ARIOMa)JgHS R0 AE Yhgnalysis of
D24-GM-CSF t_y(pir?\grus s in animals The in vivo efficacy of Ad5-D24-GM-CSF was tested in immune

competent Syrian A esrs, which are semipermissive for human adenovirus 15 replication (mice are
non-permissive) (Ying B. EPAPED0DICHMNE b T REP i E0Megamaied009189. 7xab6%iapT1

pancreatic candaviEddls wiere 96jectibd satesy tainenusiyda nok &x QIS viraisipairtiebdsd( ViRitiof the

Ad5-D24-Gi1-GabephAHaR3 4 2H0Hich gReFRAlSWIesS @%ﬁ'ﬁ)é’%@éﬂiﬁﬁt@ﬁtiBF_@tF*@OFa”y on
day 0, 2 and 4.J£eargocsksg&o%ip8\évan§ é?éeﬁeegt&";'th the same volume of growth 20 media at the same

indicated time points. Figure i s’t ows that intratumoral injections of Ad5-D24-GMCSF resulted in
high levels of hGM-CSF, in,the serum of Syrian hamsters. Human GM-CSF is known to be active in
Syrian hamsters”(ﬁﬁg,ﬂglﬁxicol Pathol 2006 vol. 57 (4) pp. 321-8). Interestingly, all animals were
tumor-free by day sixteernixee PR ifroclke groige (Riguee pradhasctunrorscdexwece shlbgnalyzed for

two additional weeksk pssess Whethe RapRerRANe @ BhindHINSk gk B?@QM&@QU%"OWGVGE on
day 32 thefg WasSHLRGAIN 68528 RUMAS SR A NGARLRANSL D% saline
(1:2:7) anesthesia. In the imaging experiment, 3 mice received intratumorally
saline (upper left tumor), 7 x 10° VP Ad5/3-A24-Agp19K (upper right tumor)
and 7 x 10% VP Ad5/3-A24-hNIS (lower right and left tumors) 11 and 12 days
after tumor cell inoculation. A day after the last viral injection mice received
20 intravenously 1.85 MBq of sodium iodide ['Z*I]Nal (MAP Medical Technologies
Oy, Tikkakoski, Finland) followed by imaging with gamma camera Toshiba
7200A/Ul (Toshiba, Tokyo, Japan) 0.5 h, 1 h, 1.5 h, 2h, 4h and 13h after iodide
exposure. Animal regulation did not allow analysis of later time points. The
gamma energy peak 159 keV was recorded using 20% window, and 150
25 kilocounts were collected per image. The used matrix size was 256 x 256 x 18,
this made the pixel size 1.08 mm x 1.08 mm. At 13 h, various organs (heart,
fung, liver, spleen, kidney, thyroid, stomach, muscle, blood and bone) and
tumors were collected, weighed and analysed with a well counter connected
with a multi-channel analyzer Atomlab 950 (Biodex Medical System, Shirley,
30 NY). Resuits are expressed as percentage from initial iodide dose per gram of
tissue (ID%/g).

For the therapeutic experiment, tumor bearing mice were randomized
into 4 groups (6 mice/group, 2 tumors/mouse): mock, 1311, Ad5/3-A24-hNIS
and Ad5/3-A24-hNIS + ' 6 and 7 days after tumor cell inoculation mice

35 received intratumorally either growth medium or 7 x 108 VP of Ad5/3-A24-hNiS
per tumor. A day after the last viral injection, mice received intraperitoneally 50



experiment was terminated and animals of the Mock group were euthanized. The remaining treated
animals were at this point challenged with the same 30 tumor in the right side of the upper body by
subcutaneousipisfiiRRsefs’x106 HapT1 cells, while on the left side were cpallepaed with a different
tumor (1)(106 of HaK tumor) for which the animals were naive. Tumor growth was measured over time
and is reported in Figures 17c-d. Interestingly, the agymals that were previously treated with
Ad5D24GMCSF completely rejected the 35 HapT1 tumor challenge, while Hak tumors grew normally,
whereas in the WO 2010/086838PCT/1B2010/0504152 37 animals that were previously treated with
Ad5D24E3 HapiBoaefl saavetdieersetaminadidendeniyaripiabsMedien! Technglegiesrayy, the data
indicates that AtikkBRdsks M-EG&ind)asTamantisizaowastivibaguminsnergontipatedauamlt fiesaring

animals, and itz e (e i YK SRS ol AX AR e 0.9 reinlingraubaRsb e

challenge of the.same tumor, 11l..CD ransgene Using methods simjlar,to those described
ove A 1 R S LS e, e i oI SRS A oDt MRS P B o 10
20a-b). Mufine IGd9RetMtigRtaBIned A GEMPHERUEAD IMER R Bt Rye StEkhat much of
the serotype 3 ¥irusrstafs dtilindbenkkbobhand dltie cirtchxprgassd sschesssspierenirtumdniiad the liver.
fr\]” major 0[)2:1”?&\;&%%%@@%@?%%9Bﬂt:%él::&H‘i?"/@@;l?)-ﬁ@twwéﬁiﬂﬁ@ﬁﬂEHﬁ?ﬁF%&B&%ﬁ}t?”Ugtedd In
is assay blood clots. 3-actin was used far ser, alyes. Que ack of £3- In in bloo
compartments,V‘If)%‘:"oéjrn \;ge%ue}g %rg Eoés?ty gor%’pgr%’divﬁﬂya 'sgﬁjte%gluae%} ag‘%joréenindlséygs qufiThe results

suggest that AdBCARYEEABEE e REHRIBIGHIRRB €256 RIHYUGR Gt Hldrap Piesentin blood clots
and plasntd} THRenW8C \&ind idteldts ateypddsible Adghvierd adyriewsasunsicent38iiatiss 1. An
oncolytic humagoadriiayirak vaciehChRrERRBFZRERY Gaimvdsing a fully seielyee Iprckheane and a
tumor specific W&%ﬁa‘h’ﬁ’é}‘oﬁ\% V‘?'\'«';'i}ﬁ;'&%ég% E o890 e8P §)¥tté‘f '};&'C%e e%ﬁ%eno"'ra'

vector according to claim aracterize Tiijlcomprlslng one Oor more regions se rom the group

consisting of EfNEYSESS EWRGnMeridifaeht 1588 rdtifgnyere weighedagidrynite A0 SEadenoviral
vector accordirgptoeciaiig it wiag usisaractaicddtinns dnprighagttiesfepainterdgions: a left ITR, El, plX,
plva2, E2150 VAI, VA2, |pienegipsrimadias paitialvieste kficangrfighs tiRRor size reached 15

mm in any diameter, as required by animal regulations. The therapeutic in vivo

experiment had to be stopped on day 17 due to animal husbandry constraints.

All the animal experiments were approved by the national committee for animal

experimentation in Finland (State Provincial Office of Socuthern Finland,

20 Hameenlinna, Finland).

Statistical analysis

Analysis of the iodide uptake was performed by 'one-way analysis of
variance (ANOVA) with Bonferroni's post-hoc test. The analysis of the tumor
volume over time between experimental groups was performed using a

25 repeated measures model with PROC MIXED (SAS Ver. 9.1, Cary, NC). The
tumor volume measurements were log transformed for normality. The a priori
planned comparisons of specific differences in predicted treatment means
averaged over time and at each time point by t-statistics and Tukey-Kramer
model was used for adjustments. For all analyses a two-sided p value of <0.05

30 was deemed statistically significant.

Results
hNIS specific mRNA is detected in Ad5/3-A24-hNIS infected prostate
cancer cells

A new virus containing the Ad3 knob in the Ad5 fiber shaft, a 24 bp
35 deletion in the E1A region and hNIS inserted in the E3 was construcied. To



4. An oncolytic human adenoviral vector according to any one of claims 1-3, characterized in that the

regions are in a sequential order in the 5' to 3' direction. 5. An oncolytic human adenoviral
vector accordj 1R.en.one of claims 15 1-4, characterized in that the promﬁt g I4 ation
activated Ad3 E3 promoter controlling the Ad3 E3 region. 6. An oncolytic b ﬁLﬁ!l{%lr'?ﬁag‘(;jenOV|raI

vector according to any one of claims 1-5, characterjzed by comprising one or more transgenes.

7. An oncolytic human adenoviral vector according to claim 6, 20 characterized in that the transgene is
selected from the group consisting of a granulocyte-macrophage colony-stimulating factor (GM-CSF),
human sodium #5@is siheporpsespiRnsyf itherfspoagaphallame tigorirbetd)onteene oeisasiana, tumor
necrosis factor frddle, dearitz usiahesd oty ERRwnalROtibedie D U-145 wéeAnfertealytic human

e HTERT o R B
oncolytic humaHW&ﬁ‘aﬁ‘ &B? gé%gr\%ﬁb %)RJAE) %;I:g%e ‘?%g@ f% ngrgé?grlﬁ&éh%@é%mpnsmg
internal ribdsordetdehtipsitéeREE S3bistescaatedrarsifebie 'ii‘ﬁﬁ(ih%"li&@#@ﬁ'@ﬁ awealdicARCONncolytic
human adenovisebarectosiarzathgatiot i ® e ofckaisas Irdmcihar aicter geconyechmymigiagtthe hTERT

promoter, transggnp. Bﬁ%@ﬂﬁ’gﬁArnfectedl%eﬁ@ QpeRlyfic hiupagadagovigg! yeaipr@accgyding to any
one of claims 6- 8 clt][ai ctenze%%([)( comprising the transgene in the place of the deleted gpl 9k in the
y

E3 region. 39 @ AP tic human adenoviral vector according to any one of claims 1-11,
characterized b east one, expression casse 13. An on tlc human
adenoviral vect‘gﬁﬁé@g}é{ﬁ'ﬁéﬁ%ﬂ%@&f%ﬁ% ﬁfg I éjr'zit{ﬁell‘&t@&?)y}r%’n%ﬂg%é ﬂﬁPBﬁe expression
cassette. 394. Agtlshcolytic human adenoviral vector accordlng to claim 1, characterized in that the

vector is capable of repllcmlam@mﬁ 'sts,@@% W@ﬂﬁ%@ﬂ&%ﬁ? BEIVAYINIS exdras&duomsellie human
adenoviral vector accord | to any one calms 4 ch Zgyh(f\ﬂ@p”SAo% NA% which
et Tk e SHed AT

targets rad|0|odl dresio%e comgrlsm the a enovwal vector

according to ar§SHE6r frlipned- 12y exposgrp A‘bhar#né’é%ﬂ%\?%ﬂ‘fﬁ QftioRl Hgraladiiged by
comprising the actlemovisdione@igr ddgordeg wanpaorktofnclaimtedtador control vit8s Amaiadolytic

human ad%OVE@I;yeﬂ@mmﬂaJme@m&pmpamﬂf%mcrr@imt%amﬁé anstdNeclminag 1-15 and
17 as an in situ cancer, 38 IP‘“rn é a%?s% f%&‘etr?ed‘?ﬂ&fkf"’}hi’eec‘i 19k, E\%%f ”2\%0»1%%0”6 of

claims 1-15in tﬁe manu ac ure o a me Ica ent or treating cancer in a, SuﬁJﬁJ The use

according to cl&SRS LRaIA &S RSP RGhaR e P R sLreeR Higbes g %’ﬁ‘%&gﬁ%“of |
nasopharyngedhdafiedl]dynavibReRvdesed hegreiotbetivldncatcdrndrialedhzaglitandepsf connective

tissues, melanqArRidENg SN CEH b@rgﬁﬂn@aﬂﬁ?r seiRReancabdgntahtancerasoloseatakhgmicer, brain
cancer, thigat Lr QA SANSEL 1Y, a&SiFJ Qﬂﬁﬁ” ‘@éﬁ?@?rﬁ?&'q GANGEH, GERAMRRRFINOMA,

gastrlnoma thOC romothoma prola ctlnoma

oma, euromd, von
Hippel-Lindau QS%Ee!SYElfndERRaRLYRAYS gﬂ‘?’&?’oﬁ% Zapé'ﬁéﬁ ég‘?ﬁ%?e%&i idahkresid dict cancer,
bladder canceriagtidterasstioeulaticin suggestiodgtvénachdsionriakte e asestiatemeniidima, spinal

cord tumor, borgpaeet ASKROSHEIHIITANISORMREateNTaoWiIRg'Sreecaomar caphestidhunknown
primary site, c?gp‘géd carcinoid of gastrointestinal tract, fibrosarcoma, breast cancer, Paget's disease,

cervical cancer, colorectal cancer, rectal cancer,
25 Ad5/3-A24-hNIS replicates in and causes oncolysis of prostate cancer
ceils

Prostate cancer cell lines were infected with AdS5/3-A24-hNIS,
AdS/3-A24-Agp19K, Ad5/3-A24 and Ad5/3luct followed by determination of
cell viability 6 (PC3-MM2), 7 (PC-3 and DU-145) or 9 (22Rv1) days post

30 infection (Fig. 12). Ad5/3-A24-hNIS showed efficient cell killing in all examined
prostate cancer cell lines. The most rapid and efficient oncolysis was seen in
PC-3MM2 cells, where almost complete cell killing was achieved 6 days after
infection using 1 VP/cell of Ad5/3-A24-hNIS. In addition, oncolysis was similar
to that seen with Ad5/3-A24-Agp19K. In other prostate cancer cell lines, the

35 oncolytic potency of AdS/3-A24-hNIS was slightly less than Ad5/3-A24-Agp19K.



30 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,

Hodgkin's dis&gs&i&%ﬂgigdgkin's lymphoma, oral cancer, skin cancer, mg%ﬂgm%ﬁg‘gyltiple
myeloma, ovarian cancer, endocrine pancreatic cancer, glucagonoma, pancreatic cancer, parathyroid

cancer, penis cancer, pituitary 35 cancer, soft tissu% arcoma, retinoblastoma, small intestine cancer,
stomach cancer, thymus cancer, thyroid cancer, trophoblastic cancer, hydatidiform mole, 40 uterine
cancer, endometrial cancer, vagina cancer, vulva cancer, acoustic neuroma, mycosis fungoides,
insulinoma, caféirfer. shedidhed Sanatishisbniegytin eavber deldietdnde?, BHewReeeninges
cancer, mouth iegjhest, drenigtianceh alatel ecaneesinghvelidigéand tapcesinketitahtuniazgacer, pharynx
cancer, pleural cancae 35alIRNAAIAGGANKRISIONAYE IFHET Mo {pRsl CanGicolysis & The use
according to claim 19 or 2t0’ EP%Q%AZ d uPQWa he subjgctis & haman or ap ggimal, ... -~ 22. The
use according {5IRGShe G Sis9: ,pchar'ac SFized In that medicarmént 13 to be auministrated

through anntriaaiBes Withdhsudcdrer AaR39! eaprsithe HRRKAS Sizenigns V8P ‘husbisicular,
intracavitary oresriteeead iggested, iopantarafadmiaistngticnus functi@@lifthd beesemidiitg to any one
of Claim$_19-2?9f9h@5b¢f§13343mi1@tn«gg%@@%@hmm@@%wﬁ We,@ngsfmrje@glﬂgﬂzicﬁTmh' !
compositions are to be administered several tim uring.the tre r . The use
according to ar?lyS %%%}OC 5’1@2‘5 &E@,ac a'?aﬂg?gﬁ%z}%gjs‘n? ?#é%l?ﬁ?emmﬁa}ﬂ%gagh%ﬂ%b be combined with
administration qf CLLT digtherapy or radioindide to a supject. .2b. The use according to
any one of clai%ﬁg:§§§:%g}%ct%?ﬁe8{)%d{ﬁ§ tﬁ%%oea | 'gf’nelr?tl?slf 0 Hgtgg%bllﬁgod \R/ﬁ%s%%r%inistration of
concurrent &heFadERE A0St a subject. 26. The use according to any one of claims 19-25,
characterized in that the sbiegidhasoP@mOWNS RFw-Ab O eutligRecmibadieaMrl  27. The
use according o any one aof claims 19-26. characteyi ' ject.pas previ been
treated with Ad5- )égc%\ ﬂhe?%gg%rf %rrgg{Jsc%S%é%g%?rggﬁpﬁg\%ﬁ%éﬁgc%&é%%%ﬁélné%%t:l}%of claims

115, charactcRAU8 B R HAVE/UMOT S AU 24 BN R dPe SRR LA Wilhrial Ad3
DNA and one ¢heszenal tosmod AtSEsd epekific! Prothiarerd dhdiad ditidhallyppes effskyeesl

transgeness angadhoacariagiovempinder aidhmdodaengatsiendiopsionaty sm&drsaveral tumor
or tissue prom%%%%’\%%r é’c?r“ﬂﬁé“%e‘?ﬁﬁw%?&f&ﬁ@l#@ﬂé%i&%ﬁ&&@ﬁg "with a gamramethod
K

according to claim aracterized in that a plagmid construct is used for placing a transgene(s) to
the adenoviral SROB 3856 Jortbl 5@‘35%919 tb IBIGHH05s BPHE 'Bﬁ%@t(g‘f%?gﬂﬁ?ﬁaffﬂge adenoviral
vector is produbgd@/iA2deliNife treated 200077 186 SSTRRbEREQEENEr theT ignjection.

Two hours after the iodide exposure, a strong iodide accumulation was seen

20 throughout Ad5/3-A24-hNIS treated tumors, whereas tumors injected with a
control virus or saline did not uptake iodide (Fig. 13A). After 2h, the iodide
accumulation reached a plateau and remained relatively constant up to the last
imaging time point of the experiment 13 h after the iodide injection (Fig. 13B).
in addition, iodide was heavily accumulated into thyroid and stomach due to

25 the endogenous NIS expression of these organs. A high stomach uptake is
typically seen in mice but not in humans. In patients, it would be possible to
protect the normal thyroid from radioiodide, but this was not done in this mouse
study. Since clearance of the radioactive iodide occurs through the urine,
jodide accumulation in the bladder was seen.

30 To quantify '?°| biodistribution in vivo, organs and tumors were
collected after imaging and their radioactive content was determined (Fig.
13C). Because of the endogenous hNIS expression, the thyroid and stomach
captured about 30% of the injected dose. Nevertheless, the Ad5/3-A24-hNIS
treated tumors accumulated more than 6% of the total iodide dose. This

35 correlated with large amounts of infectious virus present in tumors, while only
trace amounts were seen in the thyroid and stomach. Since tumors were



<110> Oncos Therapeutics Oy <120> Non-Ad5 adenoviral vectors and methods and uses related
thereto <130> 2090771SG <160> 21 <170> PatentIn version 3.5 <210> 1 <211> 29 <212> DNA
<213> Artificial <220> <223> primer <400> 1 catggtaccc aagtgtgtcg ctgtc <210> 2 <211> 29
<212> DNA <938 KIS <220> <223> primer <400> 2 catgatatca gcggf%qalégtzgéiog?z‘é‘%éczg <210> 3
<211> 29 <212> DNA <213> Artificial <220>

collected more than 10 days after the virus injection and TCID50 measures
infectious virus, high TCID50 values probably reflect virus replication.
Adenoviruses lose their capsid when they enter cells and thus the input virus
cannot be detected with TCID50; it requires production of new virions. The

5 iodide uptake remained low in other organs including mock or Ad5/3-A24-
Agp19K treated tumors (<1% of the initial dose).

Ad5/3-A24-hNIS with '] inhibits tumor growth in vivo

To assess the efficacy of Ad5/3-A24-hNIS in vivo, prostate tumor
bearing mice were treated with "'l or Ad5/3-A24-hNIS alone, or with their
10 combination (Fig. 14). When tumors were treated with Ad5/3-A24-hNIS without
radioiodide, tumor growth was significantly slower than in the mock or ™'l
alone groups (p<0.05 for both). When the mice received both Ad5/3-A24-hNIS
and 1311, tumor sizes were significantly smaller than in any other group (all p
<0.001). An adjusted pairwise analysis indicated a significant difference
15 between Ad5/3-A24-hNIS + '*'I versus virus alone, "'l alone or mock already
on day 2 {(all p <0.05). The adjusted pairwise p-vatues between Ad5/3-A24-
hNIS + 3 versus virus alone, ' alone or mock on days 4, 6 and 8 were also
all <0.001. Due to animal husbandry constraints, it was predefined that the
experiment would be ended on day 17, although some of the mice were still in
20 good condition.
Whole body emitted radioactivity was measured starting from one
day after the iodide injection. Radioactivity declined rapidly during the next 3
days as expected by clearance through kidneys.
When tumor size reached 15 mm in any diameter, mice were killed
25 and organs were collected for radioactivity measurements. Radioactivity
declined over time and most radioactivity was seen in the thyroid gland and
stomach, and briefly in the heart probably due to propagation of '*'i by
circulation. In other organs the radioactivity remained low. Importantly, the
virus injection did not affect iodide biodistribution and therefore the safety
30 profile of the approach resembles that of radicicdide therapy for thyroid cancer.

li. GM-CSF transgene

Cloning of three D24-GM-CSF type viruses

- PCR out hGM-CSF,

- create Sunl/Munl sites => 445 bp (pORF-GM-CSF as a template)
35 - Suni/Munl digestion of PCR product and pTHSN



<223> primer <400> 3 catgatatcg tgccagcgag aagagtttt29 <210> 4 <211> 30 <212> DNA <213>
Artificial <220> <223> primer <400> 4 cattctagag cgagcacaat agttctttca30 <210> 5 <211> 20 <212>
DNA <213> Artificial <220> <223> primer 2090771SG_sT25.txt <400> 5 %gttat cca gggtggagtaZO
<210> 6 <21 PEBATEDNA <2135 Artificial TAB2010/050352

35

- Sticky-end ligation =>
- Pmel linearized pShuttle-D24 + pTG3602 => pAd5-D24
- Ad5-D24-GM-CSF
Homol recomb: Sl linearized pAd5-D24 + Fspl linearized
5 pTHSN-GM-CSF => pAd5-D24-GM-CSF
Pacl linearization & transfection => Ad5-D24-GM-CSF

All phases of the cloning were confirmed with PCR and multiple

restriction digestions. The shuttle plasmid pTHSN-GMCSF was sequenced.

10 Absence of wild type E1 was confirmed with PCR. The E1 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 over night (ON) incubation with an appropriate buffer solution and after PCR

and sequencing was performed to analyze the integrity of the fiber as well as

15 the GMCSF cDNA. All phases of the virus production, including transfection,

were done on Ab549 cells to avoid risk of wild type recombination as described

before (Kanerva, A. et al. 2003, Mol Ther 8, 449-58; Baeurschmitz, G.J. et al.

2006, Mol Ther 14, 164-74). GM-CSF is under the E3 promoter, which resuiis

in replication associate transgene expression, which starts about 8h after

20 infection. E3 is intact except for deletion of 6.7K/gp19K. Ad5/3-D24-GM-CSF

and Ad5-RGDD24-GM-CSF were constructed identically, except a rescue

plasmid featuring either a knob from serotype 3, or RGD-4C in the Ad5 fiber
Hl-loop were used.

in vitro analysis of D24-GM-CSF type viruses

25 The in vitro efficacy of D24-GM-CSF type viruses was studied in
lung cancer cells (A549), breast cancer stem cell derived explant cells (JIMT-1)
and breast cancer cells (MDA-MB-436) utilizing MTS cell killing assays. The
MTS assay is currently the standard method to assess cell viability in cancer
gene therapy publications. Ad5Luct is a replication deficient virus and acts as

30 a negative control. Ad5wt is a wild type Ad5 virus (strain Ad300wt) and was
used as a positive control. Ad5-d24-E3 harbors an isogenic 24bp deletion in
E1 butis intact in £3. VP indicates virus particles.

In summary, Ad5-D24-GMCSF had oncolytic activity similar to positive
contrals in vitro, and therefore transgene production did not compromise the

35 oncolytic potency of the virus (Figures 15a-c). Similar data was shown for
Ad5/3-D24-GM-CSF and Ad3-RGD-D24-GM-CSF (Figure 15d).



<220> <223> primer <400> 6 aaggtgaagg ggcaggacl8 <210> 7 <211> 18 <212> DNA <213> Artificial
<220> <223> primer <400> 7 agcccctccc cttectttl8 <210> 8 <211> 20 <212> DNA <213> Attificial
<220> <223>vp6i%%/@%%> 8 cccggtctca ctggagataa20 <210> 9 <211> 719 <212> DNA <213>
Artificial <220> <223> Ad3-hTERT-E1 <400> 9 FCTIB2010/050452

36

To test whether Ad5D24-GMCSF was able to express the fransgene,

A549 cell line was infected with 1000 VP/cell and media were collected over

time. The concentration of GMCSF (Figure 16a) in the media was measured

by FACSARRAY. In addition fo that, we also analyzed whether the virus-

5 expressed GMCSF retained its biological function. To this end, TF1 cell line,

whose growth and survival is strictly dependent on human GMCSF, was

treated with media collected from a A549 cell line previously infected with

Ad5D24-GMCSF. The TF1 viability was assessed over time by the MTS assay.

The result of this experiment was that the virus expressed-GMCSH was able to

10 stimulate growth of such cell line, and no difference was found with the same
cell line treated with human recombinant GMCSF (Sigma) (Figure 1'6b).

in vivo analysis of D24-GM-C5F type viruses in animals

The in vivo efficacy of AdS-D24-GM-CSF was tested in immune

competent Syrian hamsters, which are semipermissive for human adenovirus

15 replication (mice are non-permissive) (Ying B. ef al. 2009, Cancer Gene Ther
doi:10.1038/cgt.2009.6.). 7x10° HapT1 pancreatic cancer cells were injected
subcutaneously and 1x10° virus particles (VP) of Ad5-D24-GM-CSF or
AdSD24E3 {(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

20 media at the same indicated time points. Figure 17b shows that intratumoral
injections of Ad5-D24-GMCSF resulted in high levels of hGM-CSF in the
serum of Syrian hamsters. Human GM-CSF is known to be active in Syrian
hamsters {Cho, Exp Toxicol Pathol 2006 vol. 57 {4) pp. 321-8). Interestingly, all
animals were tumor-free by day sixteen except for mock group (Figure 17a).

25 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 animais were at this point challenged with the same

30 tumor in the right side of the upper body by subcutaneous injection of 7x10°
HapT1 cells, while on the left side were challenged with a different tumor
(1x10° of HaK tumor) for which the animals were naive. Tumor growth was
measured over time and is reported in Figures 17c¢-d. Interestingly, the animals

that were previously treated with AdSD24GMCSF completely rejected the

35 HapT1 tumor challenge, while Hak tumors grew normally, whereas in the



ggcggatgca agtgaaaatt ctccattttc gcgcgaaaac taaatgagga agtgaatttc60 tgagtcattt cgcggttatg
ccagggtgga gtatttgccg agggecgagt agactttgac120 cgtttacgtg gaggtttcga ttaccgtgtt tttccctaaa tttccgegta

cggtgtcaaal tct tacgtagg tgtcagctga tcgctgat
ota0at1ogs G00 ARk Sk ataaco gogotioeca satg6008a0300 ghacioaads ERLDUUARE hatoetgoce
cttcaccttc cagctccgcc tcctcecgege360 ggacceccgcec cegtececgac cectcecggg tcecececggecce ageccecctee
gggccctcecd20 agecccteec ctteetttee geggeccege ceddtecteg cggegegagt ttcaggecage480 getgegtect
gctgegceacg tgggaagcecc tggecgggca tecgtgecage gagaagagtt540 ttctectceg cgecgeaagt cagttetgeg
Ctatltg ;aaat gatgaé‘zﬂﬁ?té& GHSIGRIGCERN BRgs %e%@@@ﬁ@%ﬁmwm@ﬁaggagganmﬁa@i
cc
om0 AR RPN eliennon coacciatan g et o
10 cttctgaact cggtcctcac2l) &i’ﬁg‘ﬂ'l’*<§ﬁ>d?@<2’ﬂ%aﬁﬁl&@1@%&%%9@%:@%3 Morimer
<400> 11 tccagadtynaeagetigttdrdmmune competent tumor bearing animals, and it is able to
5 elicit tumor-specific immunity to the degree of rejecting subsequent challenge
of the same tumor.
lil. CD40L transgene
Using methods similar to those described above Ad3-hTERT-
CD40L-EIA was constructed and analyzed for biodistribution in mice (Figures
10 20a-b). Murine biodistribution at 6h after 5x10'% VP intravenously (Figure 20a)
suggested that much of the serotype 3 virus stays still in the blood and blood
rich organs, such as spleen, lung and the liver. All major organs were analyzed
by gPCR (Figure 20b). Entry to other organs was found attenuated. In this
assay blood clots B-actin was used for the serum values. Due to the lack of B-
15 actin in blood compartments, blood values are best compared with absolute
vajues as done in Fig 20a. The results suggest that Ad3 virus does not
associate with RBCs or serum but is abundantly present in blood clots and
plasma. Thus WBCs and platelets are possible Ad3 virus carriers in mice.



<210> 12 <211> 19 <212> DNA <213> Atrtificial <220> <223> primer <400> 12 cgaggcccag
agcaagacal9 <210> 13 <211> 23 <212> DNA <213> Artificial <220> <223> primer <400> 13
cacagcttct ccttaatgtc acg23 <210> 14 <211> 36982 <212> DNA <213> Artificial Sequence <220>
<223> Ad3-hTERT-CD40L-E1A <400> 14 aaatctatct atataatata ccttatagat ttaaaaaagt gcgcgctgtg
tggtgattgg cgaccgtggg aaaatgacgt gacttatgtg ggaatggtgc caacatgtaa atgaggtaat ctgcggggtt
aacggct&daimggggcggcg ggaggagtta tgttgcaagt tattacggta Page 3

1. An oncolytic human adenoviral vector, characterized by comprising a
fully serotype 3 backbone and a tumor specific hTERT promoter controlling the Ad3
E1A region.

5 2. An oncolytic human adenoviral vector according to claim 1,
characterized by comprising one or more regions selected from the group consisting
of E1, E2, E3, E4, intermediate and late regions.

3. An oncolytic human adenoviral vector according to claim 1 or 2,
characterized by comprising the following regions: a left ITR, E1, plX, plva2, E2,

10 VA1, VA2, late region, E3 or partial E3, E4, and a right ITR.

4. An oncolytic human adenoviral vector according to any one of claims
1-3, characterized in that the regions are in a sequential order in the 5 to 3
direction.

5. An oncolytic human adenoviral vector according to any one of claims

15 1-4, characterized in that the promoter is a replication activated Ad3 E3 promoter
controlling the Ad3 E3 region.

6. An oncolytic human adenoviral vector according fo any one of claims
1-5, characterized by comprising one or more transgenes.

7. An oncolytic human adenoviral vector according to claim 6,

20 characterized in that the transgene is selected from the group consisting of a
granulocyte-macrophage colony-stimuiating factor (GM-CSF), human sodium iodide
symporter (hNIS), interferon alpha, inferferon beta, interferon gamma, tumor
necrosis factor, CD40L, trastuzumab and other monoclonal antibodies.

8. An oncolytic human adenoviral vector according to claim 6 or 7,

25 characterized in that the transgene is placed in E1 under the hTERT promoter
and/or in E3 under the replication activated Ad3 E3 promoter.

9. An oncolytic human adenoviral vector according to any one of claims
1-8, characterized by comprising internal ribosomal entry site (IRES) between the
transgene and the E1A region.

30 10. An oncolytic human adenoviral vector according to any one of claims
1-9, characterized by comprising the hTERT promoter, transgene, IRES and E1A.

11. An oncolytic human adenoviral vector according to any one of claims
6-8, characterized by comprising the transgene in the place of the deleted gp19k in
the E3 region.



2090771SG_ST25.1xt gtggtttgaa cacggaagta gacagttttc ttgggcggat gcaagtgaaa attctccatt ttctgagtca
tttcgcggtt atgccagggt gaccgtttac gtggaggttt cgattaccgt caaagttctg tgtttttacg taggtgtcag ggggccaggc
cgggctccca gtggattcge cgtggcggag ggactgggga ckggggceacc tcctccgege ggacceccgcec cegtceegac
gggcccteccc ageccctecc cttectttee ttcaggcagc getgegtect gectgegcacg acatacaacc aaacttctce ccgatctgeg
tttatgtatt tacttactgt ticaiogtgiigteitb atagaadecogyataagaia gtaticdityn teaacgaiaecof ajzitgsaac

1919209304413 8R0CRA SUIORR AR RERRPBPLA SORERALRS SR IRACAIItCa laagigaggce

cagcagtaaa ggatactaca CcC at caa caacttggtfa aaaagacaag gactct tta tatcta QCC tc%?ggcaa ctccatttat

agccagcctc atcttacica %t%@&%@f&%‘ﬂ P GARSRAA AR RN LGS
tgagccaﬂg@,cﬂmg@mtemmeddwmmgﬂ;tagtggtyc{gmgwg@smmsmatattg ccgtcttttg tcttcttgac
gagegticct aggggtcili toagigisata9as gwttget&tagma%t& C%@;ﬂéﬂﬂﬁ@g ascegappacicacgtgtata
agatac aa t tcaa ctc t ccea t acce cattgt atgggatctg gtgtttagtc
gaggttaggg%ﬁ%@ggé%qt&%% %'g Q, z%:(é] 't%ﬁ?e?a?apﬁga C;g ¢ (:Ccﬁc?:g\]’}’:igﬁ c%g?c?é%ag?c%%age 4
209077 886viST25.txt ttgaaaatga gacacctgcg cttcctgeca caggaggtta tctccagtga gaccgggatc2280
gaaatactgg agtttgtgg ZRaigeesiriatagarinedSHoNpsaAsSIOCergigtaty i Gogttingate chastacyct
gcacgatetq fatgattt ac 4 %E?ggg t tgattcta
tgctgctagcq t{']’ &%Eg%%%%%?%g ?gnggﬁag % acc(%tc%ﬂt.'(:f\é}(:tﬁz gagaca cttgatgﬁégjcgggégggté%@? %%‘aachSZO
ggddtaggtg ggaaaddartige@lgd ﬁaﬁé%f %Fﬁﬁféﬁ’fé'%ﬁ HE%EQ%&% BD YaeRAFGRT 90 ag
tgatgatgaayoatgggfgdametdagBagtc catccatacc2640 gcagtaaatg agggagtaaa agctgccagce gatgttttta

agiiggactg tccagagpg2 200 eiracalac Uanmledatinali craanynala HaCliaRgaRgagRacta2rco
ttgtgctcgc tttgcte tga aatgcac cacttta tttaca?%t Tté; 2820 gtgaaattta aaggaatagt gtagctattt
aataactﬁgﬁﬁat’é"ﬁ ﬁﬁﬁ?ﬁ tt?cﬁﬁ%é’é‘ﬁ gﬁ%ﬁ%ﬂ% tc tgatgatgag tcaccttctc ctgattcaac2940

tacctcacct cctgaaattd.afygcyueeiytabotyenaadanatinaametonac gl oeE gubcpctanpssidiggaaac
gceeig ct@écﬂ%ﬁﬁa%ﬂaa@mtwbmsﬁ@@gtgga%%(i %@tgaaﬁp&:tt%aﬁ@@a @iasrnglgaa actgccaagg

caatgagtgc cctgcaq (\?\;L%)gt%gtt%ttta § S% Q%(fgitf at ?%tga& gtt tcaaﬁ ﬁ]cégoafg&gatttt ttﬁq[tgﬁ?o
g 9

tcttgggtgg ggacttgga d gag gttag Ctcaca s tgctgcca ccatggagg

tttgggctéh@tt@@ﬁﬁé%@@t@éﬁé’cﬁ@tﬁa@@c&b B@@@Wd@@cﬁ%%% gagtctctgg cctttggaga
ttctggttcg gtggtgatcp®36the use according to claim 19, characterized in that the cancer is

selected from a group consisting of nasopharyngeal cancer, synovial cancer,
20 hepatocellular cancer, renal cancer, cancer of connective fissues, 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
leukemia/lymphoma, neuroma, von Hippel-Lindau disease, Zollinger-Ellison
25 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 gastrointestinal tract, fibrosarcoma,
breast cancer, Paget's disease, cervical cancer, colorectal cancer, rectal cancer,
30 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, Hodgkin's disease, non-Hodgkin's lymphoma, oral cancer,
skin cancer, mesothelioma, multiple myeloma, ovarian cancer, endocrine pancreatic
cancer, glucagonoma, pancreatic cancer, parathyroid cancer, penis cancer, pituitary
35 cancer, soft tissue sarcoma, retinoblastoma, small intestine cancer, stomach
cancer, thymus cancer, thyroid cancer, trophoblastic cancer, hydatidiform mole,



agctaggcta gtgtttagga taaaacagga ctacagggaa gaatttgaaa agttattgga3420 cgatagtccg ggactttttg
aagctcttaa cttgggtcat caggctcatt ttaaggagaa3480 ggttttatca gttttagatt tttctactcc tggtagaact gctgctgctg
tagcttttct3540 tacttttata ttggataaat ggatccgcca aagtgacttc agcaagggat acgttttgga3600 tttcatagca
gcagctttgt ggagaacatg gaaggctcgc aggatgagga caatcttaga3660 ttactggcca gtgcagcctc tgggagtagce
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Ctgg{ggm@a@m@mwr@am@ﬂmﬁ@g@@g@;@[@ﬁgmtracawtary or peritoneal m;ection
or an oral administration.
23. The use according to any one of claims 19-22, characterized in that
oncolytic human adenoviral vectors or pharmaceutical compositions are to be

administered several times during the treatment period.

15 24. The use according fo any one of claims 19-23, characterized in that
the medicament is to be combined with administration of concurrent radiotherapy or
radioiodide o a subject.

25. The use according to any one of claims 18-24, characterized in that
the medicament is to be combined with administration of concurrent chemotherapy

20 {o a subject.

26. The use accordmg to any one of claims 19-25, characterlzed in that
the subject has high amounts of anti-Ad5 neutralizing antibodies.

27. The use according to any one of claims 19-26, characterized in that
the subject has previously been treated with Ad5.

25 28. A method of producing an adenoviral vector according to any one of
claims 1-15, characterized by comprising:

i) providing a DNA vector comprising at least partial Ad3 DNA and one or
several tumor or tissue specific promoters and/or optionally one or several
transgenes, and |

30 ii) inserting the remainder of the Ad3 genome and optionally one or
several tumor or tissue promoters and/or optionally one or several transgenes {o the
vector.

29. A method according to claim 28, characterized in that a plasmid
construct is used for placing a transgene(s) to the adenoviral vector.

35 30. A method according to claim 28 or 29, characterized in that the
adenoviral vector is produced in a cell line.



cgcaaaaaat ggcctgtatt tgaacataat gtgattacca agtgcaccat gcacataggt4 740 ggtcgcaggg gaatgtttat
gccttaccag tgtaacatga atcatgtgaa ggtaatgttg4800 gaaccagatg ccttttccag agtgagctta acaggaatct
ttgatatgaa tattcaacta4860 tggaagatcc tgagatatga tgacactaaa ccaagggtgc gcgcatgcga atgcggaggc4920

aagcatgcta gattccagcc ggtgtgegtg gatgtgagia acttgag geccgatcatd980 ttggtgcttg cetgeactgg
agcggagttc ggttctagtg gtgaagaaaedgactaaagtsotd gagtagtggg gcaagatgtg gatggggact ttcaggttgg
taaggtgggc agattgggta5100 aattttgtta atttctgtct tgcagctgec atgagtggaa gcgcttcttt tgaggggggas160
gtattt 3@% cftBtdyad §EREHYgERe Cdaccatggg caggagttcg tcagaatgtc5220 atgggatcea ctgtggatgg
gagaceogtic gagontyceraitciciehacegetgaceatal S28thgicanittgasgicgidace dttygatgea gctgcagcecg
cegee %tgc ‘2%%}8?? CGC5340 aacaccatcc ttggaatggg ctattatgga agcatcgttg ccaattccag ttcctctaat5400
aaccctiCaa ccctggctga ggacaagcta cttgttctct tggcgcagct cgaggcectta5460 acccaacgct taggcgaact
gtctadgbag gfggcccagt tgcgtgagcea aactgagtct5520 getgttgecca cagcaaagtc taaataaaga tctcaaatca
ataagfagag saalaciigansid( jataagacaa atgaatgttt atttgatttt tcgcgegegg tatgceectgg accatcggtc5640
tcgatcattg agaacgcggt ggatcttttc cagtaccctg taaaggtggg attgaatgtt5700 tagatacatg ggcattagtc

cgtcl%?: gagatag ctccattgaa gagcctcttg5760 ctccggggta gtgttataaa tcacccagtc atagcaaggt
cggég t gQrottgcacs5820 aatatctttt aggagcagac taattgcaac ggggaggccc ttagtgtagg tgtttacaaas5880
tctgttgagde tgygadygia gcatccgggg tgaaattata tgcattttgg actggatctt5940 gaggttggca atgttgecge
ctagajceeg tetcgggtic atattgtgca ggaccaccaa6000 gacagtgtat ccggtgeact tgggaaattt atcatgcage
ttagagggaa aagratgaaa6060 aaatttggag acgcctttgt gaccccccag attctccatg cactcatcca taatgatagc6120

gatgg%c}cg igggcagcgg cacgggcgaa cacgttccgg gggtctgaaa catcatagtt6180
catggtaccc aagtgtgtcg ctgtcgagt 29

<210> 2

<211> 29

<Z212> DNA

<213> Artificial

<220>
<223> primer

<400> 2
catgatatrca gcgatcagot gacacctac 29

<210> 3

<211l> 29

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 3
catgatatcg tgccagcgag aagagtttt 29

<210> 4

<211> 30

<21Z2> DNA

<213> Artificial

<220>
<223> pirimer

<400> 4
cattctagag cgagcacaat agttctttca 30

<210> 5

<211> 20

<212> DNA

<213> Artificial

<220>
<223> primer

Page 1



atgctcctga gtcaggtcat cataagccat tttaataaac tttgggcgga gggtgccaga6240 ttgggggatg aaagttccct
ctggccecggg agcatagttt ccctcacata tttgcatttc6300 Page 6 2090771SG_ST25.1xt gggggatcat
gtccacctge ggggctataa actgggacga gagcaaattc ctaagcagct tgaccccaat tacgggttge agatggtagt
gcaggggggc cacttegtic atcatttcce ttaggaggeg-Giplecessa agggatagaa gettcageee gtcagecatg ggcatttigg
cccagagstc ggtgatgtge tctatggcat gttgggacgg ctcctggagt agggaatcag atccttccat ggtcgcageg tccgagtcag
gectggERrgeaRtgRGI R cgctt cecgattggeg cectgeatgt cggecaggta ctcggecgeg tggecifyg cacggagett
gtagatacat ttgagggcat acaacttggg atccgcaccg caggaggcgc agacggtttc atcggggtca aaaacaagtt
ttccgelHly cdtgagttcg tgtccceget gggtgacaaa tatgggectg tcctcgageg gagtgecteg tgatacaaaa gegegtgtec
aggc ac gitgtcaacc agggggtcca ccttctctac atccaagaat gtgattgget tgtaagtgta ggtataaaag
ggggegggccAetgticgiatgccagcetgt tggggtaggt attcectete gtcagtttct aggaacgagg aggatttgat aagactctcg
tccatcfggt cagaaaacac tgatccatag agggcattgg atagaagctt cttgtcegeg cgctecttgg cggtgatgtt ceattcagga
aagaitgg?ig teagieatc gtgcagggtt atcagatcea cactggtgge geagagtcga cctecttttc ttgaacagaa aggggggtee
gcat%gg taaatattcc ggtggcggga tcatccaagg tcatctgeca gttaagaggg gtgccccagg geatggggtg

c

atcg (Eggggg%%%g%bggcgaggat tctgatgctt gctcgcacat agtcatagag Page 7 209077181%-3_ST25.txt
ggggcaag cCcggygcc cagattggtg cggttgggtt tttccgecect gtaaacgatc8400 tggcgaaaga tggcatggga
attggaagag §tagtaggtc tctggaatat gttaaaatgg8460 gcatgaggta agcctacaga gtcccttatg aagtgggcat

atgaE %ﬁ cagettgget8520 accagctcgg cggtgatgag tacatccagg gcacagtagt cgagagtttc ctggatgatg8580
tcat 6g gitgqctttt cttttcccac agctcgeggt tgagaaggta ttettcgtga8640 tecttccagt actcticgag gggaaaccceg
tetttttctgeachftdddaigdecaacatg8700 tagaactgat tgactgectt gtagggacag catcecttct ccactgggag
agagiaget8760 tgggctgcat tgcgcagcga ggtatgagtg agggcaaaag tgtccctgac catgactttg8820 aggaattgat
acttgeagtc gatgtesitca caggcecccct gttcccagag ttggaagtcc8880 acccgcttct tgtaggcggg gttgggcaaa
gcgaaggtaa ¢atcattgaa gaggatcttg8940 ccggecctgg gcatgaaatt tcgggtgatt ttgaaaggcet gaggaacctc
tgctcggita®@oodtgataacet gagcggccaa gacgatctca tcaaagccat tgatgttgtg ccccactatg906@ tacagttcta
agaatcgagg ggtgcccctg acatgaggca gcttcttgag ttcttcaaaa9120 gtgagatctg tagggtcagt gagagcatag
tgttcgaggg cgcattcgtg cacgtgaggg9180 ttcgctttaa ggaaggagga ccagaggtcc actgccagtg ctgtttgtaa
ctgg%gggﬁg tactgacgaa aatgctgtcc gactgccatc ttttctgggg tgacgcaata gaaggtttgg9300

<213> Artificial

<220>

<223> primer

<400> 8

cccgygtetca ctggagataa 20
<210> 9

<211> 719

<212> DNA

<213> Artificial

<220>

<223> Ad3-hTERT-E1

<400> 9

ggcggatgea agtgaaaatt ctccattttc gcgcgaaaac taaatgagga agtgaatttc 60
tgagtcattt cgcggttatg ccagggtgga gtatttgocg agggccgagt agactitgac 120
cgtttacgtg gaggtttcga ttaccgtgit tttcocctaaa tttccgecgta cggtgtcaaa 180
gttctgtgtt tttacgtagg tgtcagctga togetgatcg ctgogetgic ggggecagge 249
cgggctecca gtggattcge gggcacagac gcccaggace gegceticocca cgtggeggag 300
ggactgggga cccgggeace cgtectgece cttcacctte cageteogoe toctocgege - 360
ggacccegoec cogtoccgac coctcccggyg tooCcgygeoe agooccectee gggecctece 420
agceeetece cttectttee geggeecoge cotectoctey cggogogagt tteaggeage 480
gctgegtoct gotgogeacg tgggaagece tggecgggea tcgtgoecage gagaagagtt 540
ttctectocy cgocgeaagt cagttetgeg ctttgaaaat gagacacctg cgottcoctge 600
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gggtcctgcc gccagcegatc ccacttgagt tttatggcga ggtcatagge gatgttgacg9360 agccgcetggt ctccagagag
tttcatgacc agcatgaagg ggattagctg cttgccaaag9420 gaccccatcc aggtgtaggt ttccacatcg taggtgagaa
agagcctttc tgtgcgagga9480 tgagagccaa tcgggaagaa ctggatctcc tgccaccagt tggaggaatg gctgttgatg9540
tgatggaagt agaactccct gcgacgcgcee gageaticsy-geiatgott gﬁt)a(,gagacgg%oo ccgcagtact cgcagcgatt
cacgggatgc accttatgaa tgagttgtac ctgacttcct9660 tigacgagaa atttcagtgg aaaattgagg cctggcgctt
gtacERgeLy tedactateOrZe Higetgeat eggr atgarecdtictote at§asdggtdy eatgatgac gagceedcgc9780
99939988165 ARRIEQIL IEE5ISAL B0 CARRICE EGR0URGIRYAYCICEaRGRB40 CCgAGrigt ccagggtect
gagacgctgc ggagtcaggt tagtaggcag tgtcaggaga9900 ttaacttgca tgatctfttg gagggcgtga gggaggttca
gatagigatt gnggtcaach%O ggtccgttgg tggagatgtc gatggcttgc agggttcegt gtcecttggg cgctaccacc10020
gtgceetigt ttttgatttt ggacggcggt ggctcetgttg cttcttgeat gtttagaagc10080 ggtgtcgagg gcgecgceaccg
ggcggé%ggg}\ %ctc%%g acccggcggce atggctggcal0140 gtggtacgtc ggcgecgege gegggtaggt tetggtactg
cgccc é ga a 5 é'é& 10200 gcgcgacgac gcggeggttg acatcctgga tctgacgcect ctgggtgaaa

gctaeég €10260 ccgtgagctt gaacctgaaa gagagttcaa cagaatcaat ctcggtatcg ttgacggcgg10320

cttgctd % gAtité¥dgc acgtcgecag agttgtectg gtaggegate tcggecatgal0380 Page 8

209Q400SG 16 T25.txt actgctcgat ctettectct tgaagatctc cgecggceccgce tetctcgacg gtggecgegal0440
gotcgtiteled gatgcgeatacagagtigag agaatgceatt catgcccgcc tcgttccagal0500 cgecggcetgtadfaccacagcec
cccacgggat ctctcgegeg catgaccacc tgggcgaggt10560 tgagctccac gtggcgggtg aagaccgcat agttgcatag

gcge(t?%}aa %gtagttgal%zo

<212> DNA
<213> Artificial

<22(>
<223> primer

<400> 11
tccagaatgt atageggetc 20

<210> 12

<211> 19

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 12
cgaggceccag agcaagaca 19

<210> 13

<211> 23

<212> DNA

<213> Artificial

<220>
<223> oprimer

<400> 13
cacagcttct ccttaatgtc acg 23

<210> 14

<211> 36922

<212> DNA

<213> Artificial Sequence

<220>
<223> Ad3-hTERT-CD40L-E1A

<400> 14
aaatctatct atataatata ccttatagat ggaatggtgc caacatgtaa atgaggtaat 60

ttaaaaaagt gcgegotgrg tggtgattgg ctgcggggtt aacggctaaa aggoggeggeg 120

cgaccgtgygg aaaatgacgt gacttatgtg ggaggagtta tgttgcaagt tattacggta 180
Prage 3



gtgtggtggc gatgtgctcg gtgacgaaga aatacatgat ccatcgtctc agcggcatct10680 cgctgacatc gcccagcgct
tccaagcgct ccatggcctc gtagaagtcc acggcaaagt1l0740 taaaaaactg ggagttacgc gcggacacgg tcaactcctc
ttccagaaga cggataagtt10800 cggcgatggt ggtgcgcacc tcgecgcetcga aagceccctgg gatttcttce tcaatctctt10860

cttcttccac taacatctct tcctcttcag gtggggcigs gggadgagdydsdsggaacgcggcl0920 gacgeecggeg gegeacggge
agacggtcga tgaatctttc aatgacctct ccgcggeggel0980 ggcgcatggt ctcggtgacg gcacgaccgt tctcectggg

tctcagagis AG%acHEAEIATH0 TR CRBASRREEAJIRIBIHHT §EERISE tRigcagggat?

accaepciankOQ Jilgcalittaleaatian secataggia siacaegepacdaacetagig aiaicaagatlilghs0 ccacgggatc
tgaaaacctt tcgacgaaag cgtctaacca gtcgcaatcg caa% taggcl1220 tgagcactgt ttcttgcggg cgggggceggce

tagalyCtegRY RFGHE toraitchiGe8s R e Chot g of 9 5B 8945 28R Hggt gatdalatta
aaategpergtidiagtitigagany GoOgatosio 9egaggnaca ceaagictigagtecogaidgtiggatasdd400

gcaggcgatg agcecattcce caagceattat cotgacatct ggecagatct ttatagtagt11460 cttgcatgag tegttccacg
A e et B G e o o A actonac
tacaacoegatayycgaggadiBa0 dggeturigraayygicaggigattcggaagicgta gaagiccactio

aag 11164 g t g gtctggtll 700

B A, R e O B el ogeacc
aggtektgae aee gy 6ecytHt§HE YTy AGRFIBR0 JRAEHHEgy ceategetsbgtagccgffy ctccggggge

92091GlicG,80ca1dg08ed 80 Gfaaipges JiRIAIIRECIPURRAIEC-RIgLYgIAcE §9209Cagtg)
gtggatgcacl11940 gtgggaactc gcgcacgcgg ttccagatgt tgcgcagegg catgaagtag ttcatggtagl12000

gcadddtet§ Geta GGy o ddcagr e atio HGOCHtah P 59 f4h d48§33V60 aaagedalya geggcetegac
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tccotgglet @oaa99acgh 9arcaglithggicdcagigt2t®c ccgatctgeg gecactggac 840
tgcccatcag catgaaaatt tttatgtatt tacttactgt ttttcttate acccagatga 8900
ttgggtcage actttitact gtgtatctté atagaaggct ggacaagata gaagatgaaa 960
ggaatcttca tgaagatttt gtattcatga aaacgataca gagatgcaac acaggagaaa 1020
gatcettate cttactgaac tgtgagyaga ttaaaageca gtttgaagge tttgtgaagg 1080
atataatgtt aaacaaagag gagacgaaga aagaaaacag ctttgaaatyg caaaaaggtg 1140
atcagaatcc tcaaattgcg gcacatgtca taagtgagge cagcagtaaa acaacatctg 1200
tgttacagtg ggctgaaaaa ggatactaca ccatgagcaa caacttggta accctggaaa 1260
atgggaaaca gctgaccgtt aaaagacaag gactctatta tatctatgcc caagtcacct 1320
tctgttccaa tegggaagcet tegagtcaag ctecatttat agecagecte tgoctaaagt 1380
ccceceggtag attcgagaga atcttactca gagctgcaaa tacccacagt tccgccaaac 1449
cttygcgggca acaatccatt cacttgggag gagtatttga attgcaacca ggtocttegg 1500
tgtttgtcaa tgtgactgat ccaagcecaag tgagecatgg cactggette acgtectitg 1560
gattcgcccco tctcococtoce cLcecectaa cgttactgge cgaagcocget tggaataagd 1620
ccggtgtgeg tttgtctata tgttattitc caccatattg ccgtcttitg gcaatgtgag 1680
ggcccggaaa cetgygcecty tettottgac gageattecet aggggtetit ccectctege 1740
caaaggaatg caaggtctgt tgaatgtcgt gaaggaagca gttcctctgg aagertetig 1800
aagacaaaca acgtctgtag cgaccctttg caggcagcgg aaccccccac ctggcgacag 1860
gtgcctctge ggccaaaage cacgtgtata agatacacct gcéaaggcgg cacaaccceca 1920
gtgccacgtt gtgagttgga tagttgtgga aagagtcaaa tggctctect caagegtatt 1980
caacaagggg ctgaaggatg cccagaaggt accccattgt atgggatctg atctggggec 2040
tcggtgcaca tgcttracat gtgtttagtc gaggttaaaa aaacgtctag gccccccgaa 2100
ccacggggac gtggtrttcc tttgaaaazac acgatgataa tatggccaca attaatgatg 2160
ggctcgaatc gtgccagega gaagagtittt ctcctccgeg ccgcaagica grtetgeget 2220



taccccggtt cgagtccaaa gctaagcgat cacgctcgga tcggeccggag ccgcggcetaal2180 cgtggtattg getatcecgt
ctcgacccag ccgacgaata tccagggtac ggagtagagt12240 cgtttttgct gcetttttcct ggacgtgtge cattgccacg
tcaagcttta gaacgctcagl2300 ttctcgggcc gtgagtggct cgecgeccgta gtctggagaa tcagtcgeca gggttgegtt12360

gcggtatgcc ccggttggag cctaagcgcg gctcg@&ggg&gg%%c gggacaagcglmzo Page 9
20907715G_ST25.xt tttccaagac cccgecagcec gactictcea ttitgttttt gtcgcccaga tgcatccagt cecttctcag

caacdficaé tEnAg e it ag J¢g§E Ifcgg Gaeerputtgcttayergtge ctgggengetecatcgci@éfageggca
CoagacA-9IYCaG Y6 RS Y G IR 6P Ha-A5ES909160 adigrlaraa gasgapgatt

ttgaggtcga acatgtggcc gcggecaacc tagtctcggc cttccaaaaa tcftttaaca accatgtgcg gggtctgatg catctgtggg

acct§atGGa %Ny FAGERCAEIGERCETG TG ER YT/ g RAE ARy Hf&R288E gcaad At atagtgcagg
aacqtagest gdaglcagie- Hegacalggegcrentascta aoecaladtgc2g o869 gs agataaatog gaaigigagc
gacgatctgg gggtgtatcg cagcaggagg cgcgagctga gcgacagaga gggggecggg actgatgggg agaactactt
g BRI G b atBAb e A0S Mo oA 8008 S G HR G Ay macat “Jhcaggeac
coganrcago oy aiiaac deCicagacgaaiiggagrogcangtgasescygaagceciita gacageaacc ggeogtagtg

cccteeeget ccaaccecac getqat acaaggcca tccgtccega ggagegegtg geeecgttaca cagcaa
o o e T e B e T e A tAtca aaditba gigcatigag
gototaecdgaety oIy LEsRCiCt Yraey Jettaagytticca gigamectyad guategeyrg accgi§tta gettgectgac
atceeecith Actggcaarg. dippcatioa.bage 10 2090771 5G. ST2a ¢t tagtiggast Acctgctipaspetgtatege

gaggccatag gacagagcca ggtggacgagl4520 cagacctatc aagaaatcac ccaagtgage cgegecctgg
gtca§EaEfd e gigErGa4eE80atGdaatred BEERFAALE dijerriicaattyithtrdgaagat8el

tecteg@ath4649 dagshacss: ClHagdagos 0Sualeels A0alacoles AAGa9a960t tggactgtigdd 700
ctgatgca%% aggg%gcgac acctaccgcc gcgctggaca tgacagctcg aaacatggagl4760 cccagcatgt atgctagtaa

cagdcciftet&itaachadd FeRfy et Ceigtacagg 198 § chiftddd&d fy saidtF fatttcact Higctatee
tgaaecacaceaci@yeigesLdAtR0 aaperiagit clecantiggacyagiacga alocesgaaa 6eaatgagggo
gttcctgtgg14940 gacgatgtgg acagcagcat attttccccg cctceceggtt atacagtttg gaagaaggaals>000

o B SRR bR AL b TOE U b A gao oo Ry crgcaagtos
tttccomgm oottt gantaaag agregticgzay @h 2 0aagty aactgrh guag aataam gcygccgcgiitgatgggceg
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ggg % ggtg%ggggﬂ%%g 12460 [leciea 995 R0ANA% 9ARRAYRRE1EEEERRER R10gaalAGA
tcttgggtgg ggacttggat atataagtag gagcagatct gtgtggttag ctcacagcaa 3240
cctgetgeca tccatggagg tttgggctat cttggaagac ctcagacaga ctaagetact 3300
gctagaaaac gectcggacy gagtcotctgyg cctttggaga ttetggttcg gtggtgatcet 3360
agctaggcta grgtttagga taaaacagga ctacagggaa gaatttgaaa agttattgga 3420
cgatagtccg ggacttittg aagctcttaa cttgggtcat caggctcatt ttaaggagaa 3480
ggttttatca gttttagatt tttctactcc tggtagaact gctgctgctg tagettttct 3540
tacttttata ttggataaat ggatccgcca aactcacttc agcaagggat acgttttgga 3600
Tttcatagca gcagctttgt ggagaacatg gaaggctcge aggatgagga caatcttaga 3660
ttactggcca gtgcagectc tgggagtage agggatactg agacacccac cgaccatgec 3720
agcggttctg caggaggagc agcaggagga caatccgaga gccggcectgg accctccggt 3780
ggaggagtag ctgacctgtt tcctgaactg cgacgggtge ttactaggtc tacgaccagt 3840
ggacagaaca ggggaattaa gagggagagg aatcctagtg ggaataattc aagaaccgag 3500
ttggctttaa gtttaatgag ccgcaggcgt cctgaaactg tttggtggea tgaggttcag 3960
agcgaaggcea gggatgaagt ttceaatattg caggagaaat attcactaga acaacttaag 4020
acctgttggt tggaacctga ggatgattgg gaggtggeca ttraggaatta tgctaagata 4080
fCtctgaggc ctgataaaca atatagaatt actaagaaga ttaatattag aaatgcatge 4140
tacatatcag ggaatggggc agaggttata atagatacac aagataaagc agtttttaga 4200
tgttgtatga tgggtatgtg gecagggott gtcggcatgg aageagtaac acttatgaat 4260



gataagatga gtagatggaa gacctatgcg caggatcaca gagacgagcc caggatcttg15300 ggggctacaa gcagaccgat
ccgtagacgc cagcgccacg acaggcagat gggtcttgtg15360 tgggacgatg aggactctge cgatgatagce agcgtgttgg
acttgggtgg aagaggagggl5420 ggcaacccgt tcgctcatct gegtcccaga ttcgggcegcea tgttgtaaaa
gtgaaagtaal5480 aataaaaagg caactcacegagg¢catadgs gagggagegt gegticgtic ttttttgttal5540 tctgtgtcta
gtacgatgag gagacgagcc gtgctaggcg gagcggtggt gtatccggagl5600 ggtcctcctce cttcttacga gagcgtgatg
cagcdaeag§tdggeaatyan bea gterere 68 gGet a8 tiEataes cerisfgRic ctggcdééth cggaagggag
a2aGageatdon2Q cUIaGEHY RgGLAteant CeIgtachRkgCceagRRgat tgtlrig gl anacaacaggd 780

tcggcggaca tcgectcect gaactatcag aacgaccaca gcaacttcct gaccacggtgl5840 gtgcagaaca atgactttac

ccc @j@@%a@%é@’é&%&%ﬁ@é@@%i@o RJiREeE3E J55G8a8TEA getgattifc atcatgcaca

ccaacaigegeagceigagsd sap R gegiecaipt iaggeacen steRaece agugigalge tgtccagann
agctcctgaalc020 ttac taaatgacac ctatgatcat aaa ata tcttgaagta tgagtggttt16080 gagttcattt
o 0 S R SRS E DA HET A bR T4 b ARE A sttt Pgamatiags

ag amggatgga_g@zggeaaagtgamgmeaﬁﬂ gptgitaagittgacagiag @aatitraggaiggggtggéraccccgaaac
taagjtgat tg tctacact a ca C catc ttgct gc ttgch gggtagact
ttacté a% %c%%ct%%g%ﬁgc%g%ﬁ %@éﬁ{tﬂ%’%;’% é%&gc c%:églt i‘%ﬁé‘gg%c%gﬁcag‘ gtttcaaa?agtgggtgtatgaa
gatchgerig eRRjyeetat stetigc caaRc 4402ty g hegida efgcenitgaiggahagerad Frfgatacdd €9actgaaac

aaccARRCiEhRRO0RRge  gecttaR090 THHaGATAS Kt 199egal0at calalaRgta gagapgatac tgcagetgct

gaagttaaaa aagagttaaa tagaagctac aatgtctigg aagacaaaat ctacaattac ggtaaccctg agaaaggaat
tgtcaEEER HGgcaghbragtic tittefdidticegedetatdadds i ancad Eetefitica aad®§fict acaatgagca
cactigapifALHEaEgiohicARRCIGH UAUSECACAAIgEEaCEEyEATI0aRaR GESSIIARIC agaaginice
ggggagtcca cacctgtcec tacgtitaca aggecctggg cacttictaa aaaaaaaaaa aatgtccatt ggact tatg
cgcgfgcﬁgbﬁg?gﬁéﬁﬁ%g%%%taﬁ%% %%Wcﬁﬁggﬁéﬁgégcﬁ (ﬁ%agtﬁaaﬁgt gatégiecag
actgeggeta caigtaetgi@gatgragit daigeiog oy ggaagagCcoypaggaggcaratgegagccyg caaaagctat
tctge gcggcca gac ¢ ftcagqtge ca tt caacat cgtgatg
e O e e R e o e
aaaaagtttoigyeaadntcds goyJgcand Uy lugigpagatggny tgugttcgec ssmgicgtec dagtyctcag

accegagacs AGCAGAG RRAGARIC GlaltAlgAg 900sANAcE gerligncga gitigeliat gaggsigiot ceattectt

ggatcatgga ctgcagcaag tgctgccegt gectgegegg tatcccacca tgcagctaat ggtgcccaag atgaaagtgg
atgcefedaf EEa)) ccta5eeeE g0 IGg Ga§iHc aade it Gacald aetfRic g téaaatREcac cacdtaatt

gccactttga gttcgtcacc attggatgca gctgeagocg ccgocgetac tgetgecgec 5340
aacaccatce ttggaatgyg ctattatgga ageatcgttyg ccaattccag ttcctctaat 5400
aacccttcaa ccctggetga ggacaagcta cttgttctct tggcgcagcet cgaggectta 5460
acccaacget taggcgaact gtctaagcag gtggcccagt tgcogtgagea aactgagtct 5520
gctgttgcca cagcaaagtc taaataaaga tctcaaatca ataaataaag aaatacttga 5580
tataaaacaa atgaatgttt atttgatitt tcgcgegogg tatgecctgg accatcggtc 5640
tcgatcatty agaacgcggt ggatcttttc cagtaccctg taaaggtggg attgaatgrt 5700
tagatacatg ggcattagtc cgtctcgggg gtggagatag ctccattgaa gagoctcttg 5760
ctccggggta gtgttataaa tcacccagtc atagcaaggt cggagtgeat ggtgttgcac 5820
aatatctttt aggagcagac taattgcaac ggggaggecc ttagtgtagg tgtttacaaa 5880
tctgttgage tgggacgggt gcatccggygg tgaaattata tgcattttyyg actggatcett 5940
gaggttggca atgttgccge ctagatcccg tctcgggttc atattgtgca ggaccaccaa 6000
gacagtgtat ccggtgcact tgggaaattt atcatgeage ttagagggaa aagcatgaaa " 6060
aaatttggag acgcctttgt gaccccccag attctccatg cactcatcca taatgatage 6120
gatggggceg tgggcagogg cacgggcgaa cacgttccgg gggtctgaaa catcatagtt 6180
atgcrcctga gtcaggtcat cataagcecat tttaataaac tttgggegoa gggtgccaga 6240
ttgggggatg aaagticcct ctggeocggg ageatagttt ccctcacata tttgeatttc 6300
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Page 12 2090771sG_sT25.txt ccegttgecg ccceccagceac cactcgaaga ctaatgccca actatgcetct
gcacccatcc cgctactatc gaaaccggag caacacctct cgecgtcgec gecgecgceaa cactgecagc gtgtaccgeg
atggtcgcgc tgaacctctg atcaccactt aatgactgtt gacgcetgcect tcgegtcecc attactggct accgaggaag agggatgcgce

cgccacagac gaaggcgcgce gecagctctt ataggegica tegeeasageggcggticag gectcgecage gecactaaca
tggactctga cgctectggt cctgtgacta ttcatccctg getccgegac acggecacgag cacgagecaa ctg§aacgggg

gCgEEROES HHEGOREG FETHR LAY Rg §RaREGE T H055 SR g aa bttt tggPififac ggegtagtgg
atClggeeaaRrloIRRLRYPOOCCIIGRBLENCIHEiga-0aRaa00RaL §EOYaRRAgE GiccyCyatiagacgagece
ccttcatatg aggaggcagt agctcacatg getace tgatgaaacc cttgcctect ceceetgctt ctge cc caccgecgta
cag@é@ég:(ga%%at @E(SgﬁﬁtgaEag%%%jgC@&ﬁa%%ggﬁg%gggc%%%%?%?:a Eggféig?gﬁ%?é?taa atgf%%gagta
tcatcaccat goepaegtagagadgagamotitcaagat ggecaatceaticgatgatgeagyrtyctic ggatfiacctc
agtecaadle aclcantal goagedsana aasaact CCORCCing, Ceageacele Algglasoct aggligeaa agttegetac
acgdggct§ glacattett tyac tcgggggagt%’cttg gcacagctta caattcactc gcicctaagg caacaaatgg ggacaatgca
gtaactagoagigggataraadataetasasgeagoitgedRagey] 89N0TBISE agTIECtE agachfttlc actactgaag
939%%9@9?&98%?&%&%@%&@@%%%%8@&9 A0R0GsIcaR Piigaaaag aatcajggac tgatactgat

ggaacaaatg aaaagittgg20700 tggaagagcc cttaaaccag ctaccaacat gaagccatge tacgggtctt
ttgcABGAEELOTH - tAEARSCHa A HHERIL € HatkI93%a A ¢HPALAGI S St Caa ccgigﬂéﬁgaggZOBZO

gottgaaagt gagpracgagrataliaatataeeatitife Galagiagad ajaetaligrid88graggagctttaggagcctgaaa
ttgtgcttta tacggaaaat gtaaatttgg aaactccaga20940 cagtcatgtg gtatataaac cagcaaacgtg3 é%gtaactct

g
catgBEeAP 5t EL984390%0 AGTLHGLEY HHJ48EER &@QEQfgta%t&t55§§@5':taa§cttcgt cctaatgta21060
ctacaegag)feigaanala teggagtishggsigaccaatgeateacasgdgagigaagtait Paggtitgactigeaggacagaa
atactgaact gtcatatcag cttttgcttg attctct 1180 agacagaacc agatacttca gcatgtggaa gctgtg
gacf%t?%@é%t%c%‘@%ﬂ%&% é[gcggt?gﬁ?%ggggf%%g%%a%ia%%%%%ztagéﬁg%cggggtgtactgtt%tggzgfctgaaz1300
tggcatagyatouag ggoerFr cata waapd Tatta dagiugaaat argracaomh agReatgggadifa gatgctaatg

ttgct a c t acctttg,gagaagtttt
o S  h oo ol veaa21540
cacclaffagIscatganeesg §Eg Rfgaosdtcacatee eggth it eagscatcad 2 160098akggcgc®d8gtggtete
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ttgaceraal-99acaA g AAMCCALCAGERESaEHARERB: gggtgacaaa gaggctgtec 7260
gtgtccccgt agaccgactt tatgggcctg tcctcgagog gagtgcctcg gtoctcticg 7320
tagaggaacc cagcccactc tgatacaaaa gcgegtgtcC aggccagoac aaaggaggcec 7380
acgtgggagg ggtagcggtc gttygtcaacc agggggtcca ccttctctac ggtatgtaaa 7440
cacatgtccc cctectccac atccaagaat gtgattggct tgtaagtgta ggocacgtga 7500
ccaggggtcc ccgocgggog ggtataaaag gggygcgggoec tctgticgtc ctcactgtet 7560
tcecggatcge tgtccaggag cgccagetgt tggggtaggt attccctctc gaaggoggge 7620
atgacctctyg cactcaggtt gtcagtitct aggaacgagg aggatttgat attgacagta 7680
ccagcagaga tgcctttcat aagactcteg tcecatctggt cagaaaacac aatcttcttg 7740
trgtccaget tggtggcaaa tgatccatag agggeattgg atagaagcett ggcgatggag 7800
cgcatggttt ggttettttc crigtocgeg cgctocttgg cggtgatgrt aagctggacy 7860
tactcgcogeg ccacacattt ccattcagga aagatggttg tcagttcatc cggaactatt 7920
ctgattcgce atcccctatt gtgcagggrt atcagatcca cactggtgge cacctogoct 7980
cggaggggct cattggtcca gcagagtcga cctectttic ttgaacagaa aggggggagg 8040
dggtctagca tgaactcatc aggggggtcece gcatctatgg taaatattcc cggtagcaaa 3100
tctttgtcaa aatagctgat ggtggcggga tcatccaagg tcatctgeca ttctcgaact 8160
gecagcgoge getcataggg gttaagagoy gtgccccagg geatggggtg ggtgagogeyg 8220
gaggcataca tgccacagat atcgtagaca tagaggggct cttcgaggat gccgatgtaa 8280
gtgggataac atcgccccce tetgatgett gotcgeacat agtcatagag ttcatgtgag 8340



caatgctggt ctgcgctaca ggtccatgct tctgggaaat ggtcgttatg tgcctttcca21720 catacaagtg cctcagaaat
tctttgctgt caagaaccta cttcttctac ctggctccta21780 cacctacgag tggaacttcc gaaaggatgt gaacatggtc
ctgcaaagtt cccttggaaa21840 tgacctcaga acggatggtg ctaccataag tttcaccagc atcaatctct atgccacctt21900
cttccceatg getcacaaca cagcttccac cettgag@es Alectacgsagegataccaa21960 tgatcagtca tttaacgact
acctctctgc agctaacatg ctttacccca ttcctgccaa22020 tgcaaccaac attccaattt ccatcccatc tcgcaactgg
gcagesacadsgoeis§eBRO80ceeAtassa CHHHINOCA dGGAHREEEE AERRIGGA teagygthty Atcectactt22140

cotagiiet gaaletals GRlassI0aRIgICARHIaGRIRRAGE Acaglisaad2 JRQ-gaaegictce atpatgtitg actcctcagt
cagctggcct ggcaatgaca ggctgttgag22260 tccaaatga% tttgaaatca agcgcact%t g[% acggggaa ggatacaacg
tgg CHEERBDED G LA R O B AT PR e TG HE A g ATGAR G CC BhitalaAEE K dgctacB3 29380 gggcttttac
atccgtgage@aipcaggadrgralgiacdeatiiicagagastccariidft goctatgggeqggcaggtggatgatgaggt
taattacact gactacaaag ccgtcacctt22500 accataccaa cacaacaac;tgtgc%%ttt&t %%t%gtaccg cctacta

g

tg;ag‘;'sl%aéf&j3 5%6?5[5% facd 'fagtctctésgcccccgé:tta %E(é?éggg gtgtaé%%gaaa actac gc%g aagagtgtZ22620 Page 14

209@¢ 7t SEa ST 251kt tapgraggaamaagtcetyitgtyatagyag chigiry ogc ctseottct ccagédctt22680
catgiccat cct C cigiafgcea a C:ﬁ%&?:ﬁ dgcgctggag,atgacttttg
agg%ga 5‘%‘&%%‘33‘5%2&0 cgct%(;%a((:écct %‘%t%%ﬁ%%g%oo tttcgaagtéétﬁ@gg%:cg (o]0} tca%agtgca ccagccacac
cgciyegrLniaiafgeearaegbetacaRtt ABagcHRATJFtcstaacc§etdechti%aagadféet

COCHEH22940-05PRURAYLR TRIOSANCCE: IUA6RIICIZ UIGFE0AaRR §ISt66RAGE-RUCAANRMAEI 22980

acccgcttet tgtaggeggg gttgggcaaa gcgaaagtaa catcattgaa gaggatcttg 8340
ccggecctgyg gcatgaaatt tcgggtgatt ttgaaagget gaggaacctc tgctcggtta 5000
ttgataacct gagcggecaa gacgatctcea tcaaagccat tgatgttgtg ccccactatg 9060
tacagttcta agaatcgagg ggtgcccctg acatgaggca gettcettgag ttettcaaaa 9120
gtgagatctg tagggtcagt gagagcatag tgttcgaggg cccattcgtg cacgtgaggg 9180
ttcgettitaa ggaaggagga ccagaggtcce actgcecagtg ctgtttgtaa ctggtccogg 9240
tactgacgaa aatgctgtcc gactgecate ttttetgggg tgacgcaata gaaggtttgg 3300
gggtcctgec gecagcgate ccacttgagt tttatggcga ggtcatagge gatgttgacy 9360
agccgetggt ctccagagag tttcatgace agcatgaagg ggattagcetg cttgocaaagd 9420
gaccccatce aggtgtaggt ttccacatcg taggtgagaa agagcecttic tgtgcgagga 9480
tgagagccaa tcgggaagaa ctggatctcce tgocaccagt tggaggaatg gotgttgatg 9540
tgatggaagt agaactccct gcgacgegec gagcattcat gcrtgtgett gtacagacgg 9600
ccgcagtact cgcagegatt cacgggatge accttatgaa tgagtigtac ctgacttect 9660
ttgacgagaa atttcagtgg aaaattgagg cctggegctt gtacctcgcg ctttactatg 9720
ttgtctgcat cggcatgace atcttetgtc tcgatggtgg tcatgctgac gagccctogc 9780
gggaggcaag tccagacctc ggcgoggcag gggceggaget cgaggacgag agcegcgcagg 9840
ccggagetgt ccagggtoct gagacgctge ggagtcaggt tagtaggcag tgtcaggaga 9900
ttaacttgca tgatcttttg gagggcgtga gggaggttca gatagtactt gatctcaacg 9960
ggtccgttag tggagatgtc gatggetige agggtteegt gtoccttggg cgetaccacc 10020
gtgcccitgr ttttcatttt ggacggeggt ggetcrgttg cttotigeat gtttagaagce 106080
ggtgtcgagy gegegeaccyg dgcggeagygg gegactcggg acccggegge atggotggea 10140
gtggtacgtc ggcgoogege goegggtaggt tetggtactg cgocctgaga agactcgeat 10200
gcgogacgac goeggeggtty acatcctgga tctgacgoct ctgggtgaaa gotaccggec 10260
ccgtgagett gaacctgaaa gagagttcaa cagaatcaat ctcggtatcg ttgacggcdg 10320
cttgccfaag gatttcttgc acgtcgccag agttgtectyg gtaggegatce tcggecatga 10380
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caaagccatc gtccgagacc tgggctgcgg accctatttc ctgggaacct ttgacaagcg23040 tttcccgggg ttcatggecc
ccgacaagct cgcctgcgcec atagtcaaca ctgccggacg23100 cgagacgggg ggagagcact ggctggcttt tggttggaac
ccgcgctaca acacctgcta23160 cctttttgat ccttttgggt tctcggatga gcggctcaaa cagatttacc agtttgagta23220

cgaggggctce ctgegtegea gtgeccttge taccagggas,99etacatca gectggagaa23280 gtctacccaa agegtgcagy
gtccgegete agecgectgt ggactttttt getgtatgtt23340 ccticatgec titgtgcact ggeccgaccy ccccatggac

ggadadesia rhtghatfiEX3400tgefgadteyy SgaTdacs Jodigetseatntgbaecearugtccadbdda
ceelgeaegqegddQsRacsaqang Jasialact selicciaaa cagegacter dciiagiiic giipicaccygsp0 cgcgegeatt

gaaagggcca ccgcgtttga ccgtatggat atgcaataag tcatgtaaaa23580 ccgtgttcaa taaacagcac tttattttta
catgEAtHFE G ctIGittGEfcCatttoSeAI G catCAL BE2 ta§AI8 e GatdGy $%988859g atfieafagty
oo 1O e AET g SaCaBoTs (adloA BeseAs 305D aosaggieat qagoagagat
ggaactggaa tctcgggaaa cttgc cacaactttc ca catagcgcca agcaggtcag gagcagaga
cttg%gg%gégaﬁgg%&% #f 6%%%\%3993656285 tt E@ractggE‘é?t&gaggéﬁﬁﬁﬁ ctgg‘z?gg%actatcaacg
ctgggigtogdaegctigoo2ifi4a aacaeggtigr ggteacigaiggtagiopcayiceaagipit sageattggewatoccaaag24000
ggggteatct tacatgtetg cot c%ca'&c aé:gag‘%%g%%c a%:%tggcttcgtggggcgam%g tcgcaatgilgsEﬁ)gggatcag
catcatcctg gcttag gg gagﬂatgcg?ggg aca24120 gcc tcactg aagcﬁ%%?a c?t%cﬁaaaa gcttcectggg
CCitag g et g1a P80 @ dcateacay agirutigetigg asdiatiga trag tagtatcagttggcatd edacacaa24240
cagm&%&eg@g%w%@@m@@@&%ea@cg%%%@gs9&55@&%%9Q§C§é§9%§9@etctgtﬂ%ttcm

c tgt ggtcc

cttcatagcg cgctgeccgt tetcgetege cacatcca 0 tcgataa tctg gatcatgata gtgccatgca
ggcREc EHGECcREADIANO GadHeGHETE HcEaffag e Eeach(anEg cacecgd§89¢ B2tcccad®®dftgtgggcg24480

ggcgecatggt ctcggtgacyg gecacgaccgt tctcoctggg tctcagagtg aagacgecte 11040
cgcgcatcto cctgaagtgg tgactgggag getctccgtit gggcagggac accgegetga 11100
ttatgcattt tatcaattgc cccgtaggta ctccgegeaa ggacctgatc gtctcaagat 11160
ccacgggatc tgaaaacctt tcgacgaaag cgtctaacca gtcgcaatcg caaggtagge 11220
tgagcactgt ttcttgeggg cggggucgge tagacgetcg gtcggggtitc tototttetrt 11280
ctccttecte ctottgggag ggtgagacga tgcrgetggt gatgaaatta aaataggcag 11340
ttttgagacg gcggatggty gcgaggagca ccaggtcttt gggtccgget tgttggatac 11400
gcaggcgatg agccattcoce caagcattat cctgacatct ggccagatct ttatagtagt 11460
cttgcatgag tcgttccacg ggcacttctt cttcgeccge tctgccatge atgcgagtga 11520
tcccgaacce gogeatggge tggacaagtg ccaggtccgoe tacaaccctt toggogagga 11580
tggcttgety cacctygggty agggtggctt ggaagtcgtc aaagtecacg aageggrggt 11640
aggccccggt gttgattgrg taggagcagt tggocatgac tgaccagttg actgtetggt 11700
gcccaggygeg cacgagereg gtgtacttga ggegegagta tgogogggtg tcaaagatgt 11760
aatcgttgca ggtgcgcacc aggtactggt agccaatgag aaagtgtggc ggtggcotggce 11820
ggtacagggg ccatcgetct gtagccgggg ctcoggggoc gaggtottee ageatgaggc 11880
ggtggragcec gtagatgrac ctggacatcce aggtgatacc ggaggeggtg grggatgcac 11940
gtgggaactC gcgcacgcygg ttccagatgt tgcgcagegg catgaagtag ttcatggtag 12000
gcacggtctg gecagtgagg cgegegcagt catigacgel ctgtagacac ggagaaaacy 12060
aaagcgatga gcggetcgac tccgtggtct gggggaacgt gaacgggttyg ggtcgcggty 12120
taccccggtt cgagtccaaa gctaagegat cacgcetcgga tcggecoggag ccgeggctaa 12180
cgtggtattg gotatceogt ctegacccag ccgacgaata tocagggtac ggagtagagt 12240
cgtttttgct gotttttact ggacgtgtgc cattgccacg tcaagcettta gaacgctcag 12300
ttctcgggece gtgagtgget cgecgoccgta gtctggagaa tcagtogeca gggttgegtt 12360
gcggtatgcec ccggttggag cctaagcgeg getogtatcg gecggtttcoe gegacaageg 12420
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atctcagaat aataatgtac caatccctgc atgaatcttc ccatcattgt tgtcaaggtc24540 ttcatgctgg taaatgtcag
cgggatgcca cggtgctcct cgttcacata ctggtggcag24600 atacgcttgt attgctcgtg ctgctctgge atcagcettga
aagaggttct cagatcatta24660 Page 15 2090771SG_ST25.txt tccagcctgt acctttccat tagcacagcc
atcacttcca tgcccttctc ccaggcagat24720 ageRY99gcagactcaaagg aticctaaca gcaataaaag tagctccttt
agctataggg24780 tcattcttgt cgatcttctc aacacttctc ttgccatcct tctcaatgat gcgcaccggg24840 gggtagetga

agCcERgjGt e cHEGgag Eet (e fe HoREttE aSeRaftyy 28900 E gutl ‘Geagagggaciatféitggtc

ticctgeges deHeH 900 RU0AIE 000242601 99708RG1k IICIGRIAE CaPagRLaagh galgactgeg apgtttcget
taccaatacc25020 acctggctct cggtagaaga accggacccc acacgacggt aggtgttcct cttcggggch5080

agaddtfeis Yo dAeRARIE 4G50t iEEhe eRgoER REPGAERE RRRPGEIGdcaGaE25a4T cicattéBle gticgggggt
gtgcteecaa dge60aigge digactarit da6ierucyadsan sloeceaiiadaictecta guaagpgaameagcagacat

ggaaactca ccatcac%25260 caacatcgct caa%agacca tcacacctcg cccccageag cgacgaggag

gagdGRHAT38 D G et T e PSR TR Gt i CL ARt 839 gagg 25380
acgcageteaygagatgeay gegcagyata algtgagaaccggaagagait gaggeagaing2add0 tcgagsagga

ccecggactat gtgacgecgg cggagcacca ggaggagct: acgctttc25500 tagacagaga gga ac cgcccagagc

MR ST R e MR RO e e

gtgctectegiXEaR0 HuGRetage 3aggcogiag aretagidtaaybayigiit gritgatcttcactyaagigZ®680 ccatcagtgt

00a30AQEHAUECOSGEEt A5RRUCIIAR (e HEGHRAICANDIPEERIAY FCCERARER AP 0°G38RE 000aCCiocy
ttctatccag25300

aggccaaccc tcgactcaac

accgtgaagg aggagcgcaa cttccaaaaa tcrtttaaca accatgtgeg caccctgatc 13020
geccgegagg aagtgaccct gggtctgatg catctgtggg acctgatgga ggctatcgec 13080
caaaacccca ctagcaaacc actgacaget cagetgtttce tggtggttca acatagcagg 13140
gacaacgagg cattcaggga ggcgttgltg aacatcaccg agcctgatgyg gagatggctg 13200
tatgatctga tcaacatcct gcaaagtatt atagtgcagg aacgtagoect gggtitggcet 13260
gagaaagtygg cagctatcaa ctactcggtc ttgagcctgg gcaaatacta cgctegcaag 13320
atctacaaga ccccctacgt acccatagac aaggaggrga agatagatgg gttttacatyg 13380
cgcatgacte tgaaggtgct gactctgagc gacgatctgg gggtgtatcg caatgacagg 13440
atgcaccgcyg cggtgagcge cagcaggagg <gcgagetga gcgacagaga acttatgeac 13500
agcttgcaaa gagctctaac ggggoccggg actgatgggg agaactactt tgacatggga 13560
gcggatttygc aatggcaacce cagtcgeagg gecatggagg ctgcagggtg tgagottoct 13620
tacatagaag aggtggatga agtcgaggac gaggagggeg agtacttgga agactgatgg 13680
cgcgacccgt atttttgcta gatggaacag cagcaggeac cggaccccge aatgcgggcg 13740
gcgctgcaga gccagocgte cggeattaac tcctcggacg attggaccca ggcecatgcaa 13800
cgcataatgg cgctgacgac ccgcaaccce gaagccttta gacagcaacc ccaggcecaac 13860
cgccrttctg ccatactgga ggccgtagtyg ccctcccget ccaaccccac ccacgagaag 13920
gtcctggcta tegtgaacygce gotggtggag aacaaggcca tccgtoccga tgaggocggy 13980
ctggtataca atgctctett ggagcgcegrg gcccgttaca acagcageaa cgtgcaaacc 14040
aacctggacc ggatggtgac cgatgtgcgc gaggecgtgt ctcagcogoga gogattccag 14100
cgcgacgeca acttggggtc gttggtageg ctaaacgett toctcagcac ccagoccgec 14160
aacgtgcccc gtggtcagca agactataca aactttttga gtgcattgag actcatggta 14220
gctyaggtygc cccagagega ggtgtaccag tccgggcecag attacttctt ccagaccagce 14280
agacagggct tgcagacagt gaacctgact caggctttca agaacctgaa gggtctgigg 14340
ggagtgcacg ccccagtagg ggatcgegeg accgtgtcta goettgotgac tcccaactec 14400
cgcotgetge tgctgetggt atcccccttt actgacageg gtagcattga ccgcaactcg 14460
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cttttactat ccccgaagtg ttggccacct accacatctt tttcaagaac caaaagattc25860 cagtctcctg ccgcgccaéc -
cgcacccgcg ccgatgccct getcaacttg ggtccgggag25920 ctecgcettace tgatatagct tccttggaag aggttccaaa
gatctttgag ggtctgggaa25980 gtgatgagac acgggccgca aatgctctgc aacagggaga gaatgacatg

gatgaacacc26040 acagcgctct ggtggaactg(ﬁ%ggg&agqlﬁtgtg?gggat tgcagtgctc aagcgcagta26100
tcgtggtcac ccattttgce tacccegcetg ttaacctgcc ccccaaagtt atgagegetg26160 tcatggacca tetgetcate

aaadgadtaadgacerctiie Gdaaanctalt betatgee R0 20 00aIcterrcEc atggacey ggckegéegg tagtcagtga

CoagcARcaIGlE0L1gde26480 1999 GegEEE839atidgaa,adRuaarag acttat
gctgtagtgc26340 ta%taactgt ggagc:%%;;:%z;?’g%tgtﬁctggcgcc%act?tttcagc8 cggaccctgag accctgcgcggggoo

agCtafaRTy o GGG ESRAE T CAR G AR g BR ECEgTg Gy 4a3¢cdtdcadgab b fetccakititygagcettace

aacciggtt eltacpigam §adHICYga8aancdagdeaddrirgudeagagrediogigsacsaeeaccciiayaaggggagge
ccgccgt ac tacatccgag26580 actgtgtcta cctctacctc t ccatacct% caaactgg tat ggtg(:g té%%caacagt26640
e 3 )

gtttg§ SERG RS SRR HT§ERGAGHIREHEE #86%ag

209G EehgatST 25t td tegraecgtag ccteggasct fgcagacaty cgaacy et dgacagactt tatgemrcag
ctggaacqct cecggtatcet geetgecace ctecacctace gegaatgeee accgecgeta aagtacctet cc ctc ggatgttata
oo b s SRS cantaiiag tipasactg
cycaatctaattcyatyen craccawuitsatectcttaraagrcgagci Tteagoctge tiguargoca tctdadaatc
tcgc%@gél@gg?ga&gg&%chqm&g%%c%@@@@@%g@gg@gggm&g?ggctgtclgaggcaggca
gaggaggaga fggaagattg ggaggaagac agtttggagg aggaagacga cgccaaacag ttgtcatcgg cggcggagac
catcELHEEEIFo G GHgccdagEg (GG attEERBcagBaa g ae e 88§ BRCEBECHEEREF cot dg68taaaa
acgalricgladicack sagcaataea s ca geatiaalac GRICACHEE 2GAYEGEEIR a0aaaaaipc agcagcgaca

acggtgacca gtgcaccagg aggaggactg aggatcacag ggaaccggat ctttccaacc ctctatgcca aa%}ciaaagt

aaad 448t 85 R YA IEGaab ST At Rt A SRR iy CHRAGACH L #RSgatag cettitftecg

caccettgae engigtenit igaealioty iggagsiatc agecceaaatagegiogna gigaatigaattageosrgy geectcaatg
Cgaaa Cagt tactcctaga aca%tcaa%%tt%%cc aaattq_ggccc ccac CCta%g;gaC cttcctc ag ac coaggc

C

cgaaggat &4 a&é‘ﬁc@éé 853?&cg(%ca ccg§8 tC4: aﬁg‘ gagacg ,67%%&_ 25.1X 5(’:%aggtatcc

agctggagytr cgagicggiayAtc ca@p dggcoggrig dgguagaint dtggagaytiuggtenttgoa gectsg§elcyg gagtttacte
CICGIR CHEAAGRR OROIAIRECAGRENCIR, COEFALG e %%%%%5‘ getggaglac gettegeecg

] T
ggaactcacc gagttcatct gicéggcécacggagtgégg attacCatcg tetictccta getgygcccgty ctaattgaac actgceatctg
taacE8aEeeeGgattgeaty ttaath aa CleagRt dAg HaTEatd¢ Harddcaa 6 daFataica gabigécag tetaccttac

CagCARGHS LR ACIARE HOCARC E5HCaLE-8ageat i gotIaeeice groalglies tactgasgac ggagtagitg
cgggtgggct tgtgctgate tatttagtca tattgtgctg ttggtttaag tactticgct tttgggtctg ggctctgcta tagacttcga

cccalfddd 4t 15t a? REF A/ ARREHGT JHE 14882ty B3 AY e c §2AhEet%REc acda®ifgg ctgtccgagg
tcctoppggticcatcegeartgigsaaiabogesatgticagrucagacReatgladc alliteertt gcttattgstgtotgtgcat

acacttgctt atagttattc aaatgcctta acctttttcc tcataccttt aattattgcc agcattgtca ctgtcgctca acataatcac
ot S A TR S5 TS AT e RS A OSRARAE  AA S atg il A acagatce

agtagicaat atggaaattayagtgccaacy edgasnatacataaagtygg@acaggacedaaatyaagaaa asagtcaaa

graacttcct gaccacggig 15840
gtgcagaaca atgactttac ccccacggag gcetagcacce agaccatcaa ctttgacgag 15900
cggtcgegat ggggeggtca gcetgaagace atcatgcaca ccaacatgeo caacgtgaac 15960
gagtacatgt tcagcaacaa gttcaaggcg agggtgatgg tgtccagaaa agctcctgaa 16020
ggtgttacag taaatgacac ctatgatcat aaagaggata tcttgaagta tgagtggttt 16080
gagttcattt taccagaagg caacttttca gccaccatga cgatcgacct gatgaacaat 16140
gccatcattg acaactacct ggaaattggc agacagaatg gagtgctgga aagtgacatt 16200
ggtgttaagt trgacactag aaatttcagg ctcgggtggg accccgaaac taagttgatt 16260
atgccaggtg tctacactta tgaggcattc catcctgaca trgtattget gectgottge 16320
ggggtagact ttactgaaag ccgacttage aacttgcttg gcatcaggaa gagacatcca 16380
ttccaggagg gtttcaaaat catgtatgaa gatctigaag ggggtaatat tcctgeocctt 16440
ttggatgtca ctgectatga ggaaagcaaa aaggatacca ctactgaaac aaccacactg 16500

algqgaaig grarctaala arlataeal Rage 18, cgaccaca
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2090771SG_ST25.1xt gettgttact ataaaaagtt tcaacataaa caggatccac tactaaattt taacatttaa30840 ttttttatac
agatgatttc cactacaatt tttatcatta ctagccttgc agctgtaact30900 tatggccgtt cacacctaac tgtacctgtt ggctcaacat
gtacactaca aggaccccaa30960 gaaggctatg tcacttggtg gagaatatat gataatggag ggttcgctag

accatgtgat31020 cagcctggta caaaattttc

gtagtgggat taatgatta

%%asq%%g@ggga ccattattaa cataacatca31080
aatgagcaag gcttctatta tggaaccaac tataaaaata gtitagatta caacattatt31140 gtagtgccag ccaccacttc
tgctceedct agiceagiartt Ay Cag ARt aRd s 1200 g corgrusta ttoctataeanayctictgéb fgttaaagce

ttcCa@aaa%%egssttaae@@&ca%ge&e&@&9@&5@%@9@%@%@@ geRa flggeatcaiianggccgig31320

ttttgtgt ataatgtact acgcctgctg ctatagaaaa31380 catgaacaaa aaggtgatgc

attactha2fiRRaft 2 6RREa0 atpiRtAgas1 AAboftiGuR 2 adcadatadc eRtaeeiecatgcdialede aaacattcag
cctaaatac@iddbbQetalacanct agasalieass nciaatiatpatiggagidstiatagtn tetgiiatic31aphptttattttat

attct
tggc

ccgt caaataccca atgttcata
B ARLOE ARGt St

aaattctaaa agacgtccca31620 tctattctcc tatgattagt cgtccccata
ST iRk AR A A SAGLREER gl

tcttcaacatyh?40 aateaictgugctiicatgdoigigeiantitcpeagagatagacacigacaaggegagadbien ctgtatagga

ccatttgctt cctatgcact ttttgccttc gttactigca tctgeotgtg31860 tagcatagtc tgcct
et BT 100 g e B AP d A

tta ttaat{

ST

caactggta
ttaggct31980

tatttadadasas sRQTAygCRatysiacoay: teattitaat tigetattet ctctgeatc320dd-toetrgettc cac@gdcact

CYCoClacRcapacRacttL
ttttcccaca tactggatag32160 tg

ga

attgttgg aataattaac atactttca

ctcacagatc acgggaccct gccgttacge agcagtatcce

gttactgacg ccagacgccg cacctgtccce tacgtttaca

ccgegegrtc
ccagtaataa
agcgetctac
tcaagggtcg
atgctcgtaa
tggtggcaga
gccacagggce
tggggcgaag
ggtcccgeag
gaagaggcaa
ceegeeccee
gtatgtccaa
gtcegeeggt
aggaagaaga
gcgtgcagtyg
ttacacctgg
atgacgatat
ctagatccag
ccagcctcaa
agcgegagag
tagaagacgt
gacctatcaa

ccgagtecat

tttcaagecy
taccggttgg
ccagcatcct
tacccgeact
ttatactcct
cgceegegec
tactccegec
agccatgett
gcgegoggee
tgtgtactygg
tcgeacttag
gcgcaaatac
gaaggatgaa
tgacgatgat
gcgogggege
cgagcgttcc
tcttgagcay
tcccaaagag
accagtcacc
tgaggaccta
actggagaaa
ggaagtggcy
ggaagtgcag

cactttctaa
ggactgtatg
gtgcgegttce
cggaccacgg
actgcgecta
tatgctegec
atgcgagecg
agagcggeca
acggcggcag
gtgcgtgatg
aagatactga
aaggaagaga
aaaaagcccc
gggctggtgy
aaagtgcgtc
agcactactt
gcggeagacc
gaggctgrgr
ctgcagcaag
tatcccacca
atgaaagtgg
ccaggtttygg

accgaacctg

aaaaaaaaaa
cgcccaccaa
gcggtcattt
tcgatgatgt
catctactgt
ggaagagccg
caaaagctat
gacgcgeggco
cagcggeeat
ccactaccgg
gcagtctecy
tgctccaggt
gcaaaatcaa
agtttgtocy
aagtgctcag
ttaaacggtc
gcettgacga
ccattecttt
tgctgcccgt
tgcagctaat
atgccgatar
gagtacaaac

caaaacccac
Page 12

ggggagtcca

aggccctggg
aatgtccatt

gatgtatgga
ccgegetecc
gatcgaccag
ggatgcagtt
aaggaggcgce
tctgeggagy
ttcaggtgec
tgccaacatg
ccagegegtg
atgttgtgte
catcgcgect
gcgggtcaaa
cgagttcgec
acccgggacc
ctatgatgag
gtttgecttat
ggatcatgga
gcetgegegy
ggtgcccaag
ccagectgag
cttcgacatc

cacCicaatt

gcgegtgace
catagtcgeg
ctcatctege
ggcgeeegcea
tggggegeac
gtggtcgeeg
attgacagty
atcgccaggce
gccaaacgtg
agcagcggea
gcccaaccge
ccegtgegea
ccagcggeaa
gaaatctacg
aataacaaaa
ccaagacggc
actgtggttt
gtgtacgggg
ggcaagcgea
aatcccacce
agaggcgtaa
cgccagagyc
gtcaaagtaa
aagattccca

gaggtgcaaa

accttttt ctcaatCaca atatacccca32220

%‘E&%%Qt%ac%%@&c@@ga@E&%%QB%Qt%STE@@EEQEEacca@Bé'i‘t"jlaamga

17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540



catttaattt tgggtggaat tctcccaatg cactgggtta cccacaagaa ccagatgaac32280 atattccact acaacacata
caacaaccac tagcactggt acagtatgaa aatgagccac32340 aaccttcact gcccectgec attagttact tcaacctaac
cggcggagat gactgaccca32400 atcgccacat catccaccgce tgccaaggag ctgctggaca tggacggacg
tgcctcagaa32460 cagcgactca tccaactacg f£agGaggaac gagcagtaaa agagctaagg32520
gatgccattg ggattcacca gtgcaaaaaa ggcatatict gcttagtaaa acaatccaaa32580 atctcctacg agatcaccgc
tactfaeearegiciceat aEeHULIEgeptddfcay €§a8TBNR caiiaggea dctycatggterfyaatcd®e ccatagtta
tcacgRgCgYIlIgRgAR«tE0 Aclaagal Haletaeig iiatgigakiceacrgaghgeaictacag agoctgaag32 /60

accctctgcg gecttcgaga cctcctaccc atgaactaat cattgcccct accttaccca32820 Page 19

2096 F {4t T 584 Ata R aeat PRI agaR %R cH SRRy ASRCAGCAar SEEfiERET tcaatctt32880

ctaceageagcegecicacegdeticcegasicigetagictraaegiced Ageetaacala284Q aqtttictcgg gartitgaaa
gggatgtcaa attttatttc ctcttctttg cccacaatct33000 tcatttcttt atccccagat gg(%:taagcga gctcggctaa gcacttcctt
caal S50 SA8535545Y BAgEIEEEh CARREATE PSRy ficatttd®$3P20 cctgacgggt

tcacgcgeaqytacaaasggn: giittaagicdtaaatgtgitgategact 3R h80 @roacigeegcagggctccesggaacttaaa

gtgggaagtg gtcttacagt agacactact33240 gatggaicct tagaagaaaa catcaaagtt aacacc faacaaagtc
e R e e R R R i 30

ggaaaiggieatssatitgaccetce aaaiddgea ccfyaaaanisa Caciitatgg 83t agegypiccad 8dttagaagc

caa &%‘E%g%%a?% 0:9933a58238 CeCAoAA0Cc33E0 - agReiaanit JalaalighRgaaadiggsggaatigita
atggatatgt aacgctaatg33540
ataccaggca tagcttcagt ggcggttcag gcctcgeage gecactaaca ttggaaaaaa 19140
cttataaata aaaaatagaa tggactctga cgctcctggt cctgtgacta tgtttttgta 19200
gagatggaag acatcaattt ttcatccctg gctccgogac acggcacgag gecgtacatg 19260
ggcacctgga gcgacatcgg cacgagcecaa ctgaacgggg gegecttcaa ttggageagt 19320
atctggagcg ggcttaaaaa ttttggctcg accgtaaaaa cctatgggaa caaagettgg 19380
aacagcagca cagggcaggce tctgagaaat aagcttaagg aacaaaactt ccaacagaag 19440
gtggtcgatyg ggatcgecte tggtattaac ggegtagtgg atctggecaa ccaggctgtia 18500
caaaaaCaga TaaaCagccg cctggacccg ccgeccgcaa cccctggtga aatggaagty 19560
gaggaagaac ttcctecget ggaaaagcgg ggogacaage gtccgegacce cgagctagag 19620
cagacgctgg tgacgegoge agacgagecc ccttcataty aggaggcagt aaagetcgga - 19680
atgcccacta ccaggcctgt agctcacatg getaccgggg tgatgaaacc ttctcagtcea 19740
catcgacceg ccaccttgga ctitgectect ceccctgett ctgoggegee tgttoccaaa 19800
cctgtecgeta ccagaaagcc caccgecgta cagcccgtcg ccgtagecag accgegiect 19860
gggggcacac cgcgoocgaa agcaaactgg caaagtactc tgaacagcat cgtgggtcty 19920
ggcgtgcaga gtgtaaagcg ccgtegetge tattaattaa atatggagta gegoettaact 19986
tgcttgtety tgtgtatgta tcatcaccac gecgecgeag cagaggagaa aggaagaggt 20040
cgcgogecga ggctgagttg ctttcaagat ggcecacccca tegatgatge cccaatgogc 206100
atacatgcac atcgccggac aggatgettc ggagtacctc agtccgggtc tggtgcagtt 20160
cgcccgtgca acagacacct acttcagtat ggggaacaaa tttagaaacc c¢cacagtgge 20220
gcecacccac gatgtgacca ccgaccgtag ccagegectg atgetgeget tegtgeccgt 20280
tgaccgggaa gacaatacct actcttacaa agttcegetac acgctggetg taggcgacaa 20340
cagagtgctt gacatggcca gcacattctt tgacattcgg ggggtgctty atagaggtece 20400
tagcttcaag ccatattccg gcacagctta caattcactc gotoctaagg gcgcgeccaa 20460
tacatctcag tggatagtta caacaaatgg ggacaatgca gtaactacca ccacaaacac 20520
atttggcatt gcttccatga agggagacaa tattactaaa gaaggtttgc aaattgggaa 20580
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ggagcctcag actacgttaa caccttattt aaaaacaaaa atgtctccat taatgtagaa33600 ctatactttg atgccactgg
tcatatatta ccagactcat cttctcttaa aacagatcta33660 gaactaaaat acaagcaaac cgctgacttt agtgcaagag
gttttatgcc aagtactaca33720 gcgtatccat ttgtccttcc taatgcggga acacataatg aaaattatat ttttggtcaa33780
tgctactaca aagcaagcga tggtgccctt titccgiggpragtiacdes fatggitaat33840 aaacgcctge cagatagtcg
cacatcctat gttatgactt ttttatggtc cttgaatgct33900 ggtctagctc cagaaactac tcaggcaacc ctcataacct
ceCRARER I ERABCRITITE0 A 45 4RRLRT alg 4665aca Ha 49594 ARG CahR BE R attga A% R1ttt34020

acagigiia selaolath HasaigCcasiacRAl Rgsa0eaE geeaaleisid4fdthgecegggcacaggiitaaac
atttggatac cattagagat agacatagtt ttagattcca34140 cattccaaac acgtttcagag cgagccaatc tggggtcagt

aataHAARPE5 g CAIATT5428 0 ARG TR At $CabATO8E At g GG HhEgactéd Tagtctgaa34260
tcacggtaat ctggaagas 6acgalgnoa aicalarigagagaacgoaadegggcgaiidggafogtotcrogmaaacccacaa
gcaaccqctg tctgcgtcgce tccgtgcgac, tactgtttat34 gat tccgcagtot cctgaag ttttaata
gcc&?écggé‘{%}?é:act%&gﬁ%fﬁg%g%%%%%gggcaggaiggggcgﬁﬁgg? aé%c?fc a19 gﬂftalccgt%cag‘t:%égg acagca34500
cattaimgrsr atakgtita atbegrer ategdtia bl 0g cligeaget agraae teapic 34860 tygmtaate Yrkrctgcat

9ac“c%t&?éé‘t‘"g%a%%t@&19&@3'8‘5%991:%@9tﬁ%%@%@t%%m@ﬁ%%%%&%acé&&&@aﬁégacatgﬁb%ttttggc

atgtgcatat taacaatttg34680 tctgtaccat ggacaacgtt ggttaatcat gcaacccaat ataaccttcc ggaaccacac34740
tgCCRASEERUG EIC AEERAg TRt R E A Abiktg aBkeerapsyatiic BEfgER A6 SEBUT Bhigaace®4A tictctcgac

catgaaicas digR0a6198.23331alGia 180t9Ce6834RRA P38 caac tgad3904dd SG_S12p.txt atctictcat
aatttttaac tcctctggat cttgcagaac agtaaagcetg gcagaacaag tagtcatagt atcacaatct ggcaacagcg cattttcctc

acat3gtyge aaty JGeRAG§a8 catdc acdaditt Yt Ata4tdd thheabEhad Lty cletyc a cact tgttccgtct
gatagitcan glacagesaiciaagitgtaa jeagaactes icadrtitaiatgnaaqily acaaceangc aatgcaagty
agagacggaa gaatcatgtt aatttttatt gatcgcgcag atggcatcta tcgcccccac aagaaatgeg attit tgctcaac
cont AR AR o ATAC L A S Y ST B S SR A B PG G fiiaa afdcaccn
cacattacaadicttaaasggtaacatcattaatgac@aaat Gagaatiygea dcatraattg Geatgrant tagaid@et ctcatattat
cacce %ag Egagggquaaccg%%taﬁ%gg@g%%%??Q%%%%ga%%gQ@Eﬁ‘%a%%%?%g&@%&@ccag}ﬁ@%cagag“

afaaa cgftg

tcttgta attga gatg caaatacaat aggttaccgc agtctgcaaa ataaaagaaa caagcgtcat atcagtcttt
ccattatagrpatiatruHcaeattgtgar tdiasoaneaepoattyasirganfaagtaraeatittcagaédfgttagca

cetcigggia ittt aatiitaag 9laaragacs caddegaaia dasgatalna aelegeagic coistapgia gacatacaaa

tacagcgggc gcacCcaaagca caagctctaa cacaatatat acacaagccc taaactgacg CCaagcccCaa cacacacccc
gaaé%%@ﬁ@ﬁ?ﬂi@céééﬁéﬂé@E@t@&ﬁﬂﬁﬂﬁﬂﬂfcﬁ?cCccatcc ctggitgatt catacatcaa 21600

cattggcgcee aggtggtctc ttgacccaat ggacaatgtg aatccatrtca accaccaccg 21660
caatgctggt ctgcgetaca ggtcecatget tcotgggaaat ggtcgttatg tgecttteca 21720
catacaagtg cctcagaaat tctttgctgt caagaaccta cttcttctac ctggctccta 21780
cacctacgag tggaacticc gaaaggatgt gaacatggtc ctgcaaagtt cccttggaaa 21840
tgacctcaga acggatggtg ctaccataag ttrcaccagc atcaatctct atgccacctt 21900
cttccccatg gotcacaaca cagettccac ccitgaagec atgcetgegea acgataccaa 21960
tgatcagtca tttaacgact acctctctgc agctaacatg ctttacccca ttcctgecaa 22020
tgcaaccaac attccaattt ccatcccate tcgeaactgg gcagecttca ggggerggto 22080
cttcaccaga ctcaaaacca aggagactcc atctetigga tcagggitcg atccctactt 22140
cgtatattct ggatctattc cctacctgga tggcaccttt taccttaacce acactttcaa 22200
gaaggtctee atcatgtttyg actcctcagt cagetggect ggcaatgaca ggetgtigag 22260
tccaaatgag tttgaaatca agcgcactgt ggacggggaa ggatacaacg tggcacaatg 22320
caacatgacc aaagactggt tectggttca gatgettgec aattacaaca ttggctacca 22380
gggcttttac atccctgagg gatacaagga tcgcatgtac tcctttttca gaaacttcca 22440
gcctatgage aggeaggtgg ttgatgaggt taattacact gactacaaag ccgtcacctt 22500
accataccaa cacaacaact ctggetttgt agggtacctt gcacctracta tgagacaagg 22560
ggaaccttac ccagecaatt atccatacce getcatcgga actactgecg ttraagagtgt 22620
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gtcattttcc cacggtcgceg ccgcecccttt Page 21 2090771SG_5T25.txt ccccgcagcec aatcaccaat tt36922 <210>
15 <211> 770 <212> DNA <213> Artificial Sequence <220> <223> cD40L <400> 15 atgatcgaaa
catacaacca aacttctccc cgatctgecgg ccactggact gecccatcage60 atgaaaattt ttatgtattt acttactgtt tttcttatca

cccagatgat tgggtcagcal20 cttttgctg tgtafgtigpApgnagaetq gacaagatag aagatgaaag gaatcttcat180
gaagattttg tattcatgaa aacgatacag agatgcaaca caggagaaag atccttatcc240 ttactgaact gqétgaggagat

taa ARG IR AP R 45 BA BRI AR 450 2465 BGACHE2) A2 Shhaaalagtditgaaatgc

aaalaggtee ieaunnlget3e0 cargtiacag gasaigical-agotgaggesrgcagtaagacaacatcigr gitacagtgg420
gctgaaaaag gatactacac

catgagcaac ttggt t t 480 ct
oA HERT RS A0 o AR A B BBt o fadehta gotAgRbie gectanadte
cccaggiaganie tiogagagagytaitacgiang agotgegaadt @accacagtiaegecagagodigegggcaaBBl caatccatte
tt tattt t tgcttcgat gtttatcaat720 LY t t
L e R G

Page 15

gcaagcagca getgcageca tgacatgcgg gtocggaaac ggctccagey agcaagagcet 22980
caaagccatc gtccgagace tgggetgegg accctatttc ctgggaacct ttgacaageg 23040
trtcccgggg ticatggooce ccgacaaget cgectgogec atagtcaaca ctgccggacg 23100
cgagacgggy ggagagcact ggectggcttt tggtiggaac ccgcgctaca acacctgcta 23160
| cetttttgat ccttttgggt tctcggatga geggetcaaa cagatttacc agtitgagta 23220
cgaggggetc ctgogtcgea gtgecettge taccaaagac cgctgeatca ccctggagaa 23280
gtctacccaa agegtgcagg gtccgegete agocgectgt ggactttett gotgtatgtt 23340
ccttcatgec trtgtgcact ggcccgaccg ccccatggac ggaaacccca ccatgaagtt 23400
gctgactggg gtgtccaaca geatgeteoca atcaccccaa gtccagocca coctgegecg 23460
. caaccaggag gtgctatacc gettectaaa cacccactca tcttacttte gttctcaccy 23520
cgcgogeatt gaaagggoca ccgegtttga ccgtatggat atgcaataag tcatgtaaaa 23580
ccgtgttcaa taaacagcac tttattttta catgcactga ggctctggit ttgectcattit 23640
grttcatcat ttactcagaa gtcgaatggg ttotggcggg dagtcagagiy acccgoggge 23700
agggatacgt tgcggaactg taacctgttc tgccacttga actcggggat taccagottg 23760
ggaactggaa tctcgggaaa ggtgtcttge cacaactttc tggtcagttg catagogcca 23820
agcaggtcag gagcagagat cttgaaatca cagttgggge cgycattctg gacacgggag 23880
ttgcgataca ctgggttgea acactggaac actatcaacg ctgggtgtct tacgeottgec 23940
aacacggttg ggtcactgat ggtagtcaca tccaagtctt cagcattgge catcccaaag 24000
ggggtcatct tacatgtctg cctgeccatc acgggagege agoctggett gtggrtygcaa 24060
tcacaatgaa tggggatcag catcatcctg gottggtcgg gagttatccoc tgggtacaca 24120
gccttcatga aggcettegta ctgcttaaaa gottcoctggg ccttacttce cteggtgtag 24180
aacatcccac aggacttgct ggaaaattga ttagtagtac agttggcatc attcacacaa 24240
cagcgggeat cgttgttgge caactgaacce acattictygc cccageggtt ttgggtgate 24300
ttggctctgt ctyggattctc cttcatageg cgctgecogt tetogotege cacatccatc 24360
tcgataatgt ggtccttctg gatcatgata gtgecatgcea ggcatticac cttgocttca 24420
taatcggtge atccatgagC ccacagagcg cacccggtge actcccaatt attgtgggcg 24480
atctcagaat aataatgtac caatccctge atgaatcttc ccatcattgt tgtcaaggtc 245440
ttcatgctgg taaatgtcag cgggatgceca cggtgotcct cgttcacata ctggtggeag 24600
atacgctitgt attgctcgtg ctgctctgge atcagettga aagaggttct cagatcatta 24660



<213> Artificial sequence <220> <223> Ad3-hTERT-E1A <400> 16 ctatctatat aatatacctt atagatggaa
tggtgccaac atgtaaatga ggtaatttaa60 aaaagtgcgc gctgtgtggt gattggctge ggggttaacg gctaaaaggg
gcggcgcgacl20 cgtgggaaaa tgacgtgact tatgtgggag gagttatgtt gcaagttatt acggtaaatgl80 tgacgtaaaa

cgaggtgtgg titgaacacg gaagtagaca gttttcggggAsiactgag240,aggatatgag gtagttttgg gcggatgcaa
gtgaaaattc tccattttcg cgcgaaaact300 aaatgaggaa gtgaatttct gagtcatttc geggttatge cagggtggag

tatttf < GES66 Yo dECGAEES Halhfdca Bttat g6 HoghRtdgatdccgig i theacasatad 20 2t égcgta
ngtﬁ%‘@@@@t@%@ﬁﬂ&@%g%@@@ﬁ%@ag@%‘%ﬂﬁ&%@4t§9ﬁ%qgt%&9%%t 6Rg9c CQQ%B?CC? t
gtggattcgc cacagac gcccaggacc gcgcttceca cgtggeggag ggactgggga cccgggceace cgtectgecce
cttcaE%‘:l‘t% %a gagfftgﬁ%?a?aﬁézgﬁﬁ%@%%%E?EEQEE%%?&@G@E%&EEQ@QCC cedtttlgac

cccteregggdegacggecchiif)y agenaaticeggectipeaageeecitae eticcittes@egggeccgemggtectcg720
e B R e e o
Ctccagrpg etey Jymitt 800 adasig geogtitgigriataathcegiaattgggagacgsa cecggaactipeoagtgcagc960
CitcqRIs, ACEIACYGl CAcaalctl lRliaga ala0AGA0Y SHANANIAITANRY GeAaloagyR Ggptatgaat

gggtttttta ctgattctat gctgctagct gctgatgaagl1080

agaggtggag gcgactgaga tgggctgcgg tctggecttg gaggcggaty goctggeagag 25140
ctcattccge grtcgggggt gtgctcecgg tggcggtcge ttgactgatt toctoegegg 25200
ctggeecattg tgttctccta ggcagagaaa caacagacat ggaaactcag ccatcactge 25260
caacatcgct gcaagcacca tcacacctcg cccccageag cgacgaggag gagagettaa 25320
CCaccocace acccaghcce gotaccacca cctctaccct cgatgatgag gaggaggtcg 25380
acgcagceeca ggagatgeag gcegcaggata atgtgaaaac ggaagagatt gaggceagatg 25440
tcgagcagga cccgggetat gtgacgocgy cggagcacca ggaggagetyg aaacgctite 25500
fagacagaga ggatgacgac cgcccagagc atcaagcaga tggegtttac caggaggcetg 25560
ggatcaggga tcatgtcgec gactacctca ccggecettgg tggggaggac gtgctcctca 25620
aacatctagc aaggcagtcg atcatagtta aagacgcatt getcgatctc actgaagtge 25680
ccatcagtgt ggaagagctt agocgogect acgagotgaa cctcottitcg cctcaggtac 25740
cccceaageg geagcecaaac ggeacctgog aggecaacce tcgactcaac ttctatccag 25800
cttitactat ccccgaagtg ttggccacct accacatctt tticaagaac caaaagattc 25860
cagtctcctg ccgcgccaac cgcacccgeyg ccgatgecct getcaacttyg ggtccgggag 25920
ctcgcttacce tgatataget tccttggaag aggttccaaa gatctitgag ggtctgggaa 25980
gtgatgagac acgggccgca aatgctctge aacagggaga gaatgacatg gatgaacacc 26040
acagcgctct ggtggaactg gagggtgaca atgcccggat tgcagtgetc aagcgcagta 26100
tcgtggtcac ccattttgec taccccgetyg ttaacctygee ccccaaagtt atgagogetg 26160
tcatggacca tctgctcate adacgagcaa gacCtctttc agaaaaccag aacatgcagg 26220
atccagacgc ctcggacgag ggcaagecgg tagtcagtga cgagcagcta tcotcgetgge 26280
tgggtaccaa ctccccccga gatttggaag agaggcgeaa gettatgatg getgragtge 26340
tagtaactgt ggagctggayg tgtcitgegec getttttcac cgaccctgag accctgcgea 26400
agctagagga gaacctgcac tacaccttta gacatggctt cgtgcggcag gcatgcaaga 26460
tctccaacgt ggagcttace aaccrggttt cttacatggg cattttgcat gagaaccgac 26520
tagggcagag cgtcctgcac accaccctta aaggggaggc ccgecgtgac tacatccgag 26580
actgtgtcta cctctacctc tgecatacct ggcaaactgyg tatgggtygtyg tggcaacagt 26640
gtttggaaga gcagaaccta aaagagetgyg acaagetctt geagagatcc ctcaaagocc 26700
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gattggacat aaaccctcct cctgagacac ttgttacccc aggggtggtt gtggaaagcgl1140 gcataggtgg gaaaaaattg
cctgatctgg gagcagctga aatggacttg cgttgttatg1200 aagagggttt tcctcccagt gatgatgaag atggggaaac
tgagcagtcc atccataccgl260 cagtaaatga gggagtaaaa gctgccagceg atgtttttaa gttggactgt ccggagcetgcl320
ctggacatgg ctgtaagtct tgtgaatttc acaggaa}t@gaog;%g%ggﬁg .ac@&gaactatl%o tgtgctcgct ttgctatatg
agaatgcact gccactttat ttacagtaag tgtatttaag1440 tgaaatttaa aggaatagtg tagctattta ataactgttg aatggtagat
ttatghéte9008ettHEEE AhiRAa g REIHtGRIGARRRYEET QHsCIactty ATCAAELIB60 accedeltc ctgaaattca

9OCARAGACR £540688ACH A CORNGE GHICHGE 1620:220861339E L IURARFEYECCIICIg iy gataagCity
aggacttgtt g%agggtg%ngSO gatggacctt tggaccttag tacccggaaa ctgccaaggc aatgagtgcc ctgcagcetgtl 740

gtttafttdathtgalotdd WlddiHadd PRt tEay cCHRIGAGTG T B tABRIBT0 ERGER R gact tataagtagg
agcagpiety dgigotegesienaagcaacd Sl etgeigapalceaiggaueiyies ogjale tiegaagacedgagacagac

taagctactg1920 ct t tetctgge ctttggagat tetggttcgg tggtgatctal980 getaggct
ot AOA SO SR RG] Sty SARA G ROOMIO YAREROLE b ttigd SRfctiame

ttgggicade sguct cattidaaggag ag glda0 gttitatoao titteig attigitatacicct ggtagaantig ctgagott agcettttctt2160
acttttat a fccgecaa actcactica gcaagggata cgtittggat2220 ttcatagcag tgtg

o L R O S e e ool Bogmtactga
gacaticcdcs e CeRgeeaXBAD guyttec aceugfages Jéaggaguer asdcegagey ccggcttfga

ceeteeaginrdQP gaargtadg taa&qgfa{@&tgéé&gsggg%%g&%&@&éaaﬁgamcagtﬂ%ﬁp gacagaacag
gggaattaag agggagagga atcctagtgg gaataattca agaaccgagt2520 tggctttaag tttaatgagc cgcaggcgtc
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cmgagggﬁggﬂagﬁg@géf%ﬁﬁijﬁcﬁagggﬁggca aagtcgagct ctcagectge gtcatcaccc 2730
agggagcaat tctggceccaa ttgcaageca tccaaaaatc tcgocaagaa tttctgotaa 27360
daaagggaaa cggggtctac cttgaccctc agaccggtga ggagetcaac acaaggttcco 27420
cccaggatgt cccatcgecg aggaagcaag aagitgaagg tgcagcetgte gecoccagag 27480
gatatgaagyg aagactygga cagtcaggca gaggaggaga tggaagattg ggacagccag 27540
gcagaggagg tggacagoct ggaggaagac agtttggagg aggaagacga ggaggcagag 27600
gaggtggaag aagcaaccgc cgccaaacag ttgtcatcgg cggcggagac aagcaagtcc 27660
ccagacagca gcacggcetac catctecget cegggtcggg gggoccageg goggoccaac 27720
agtagatggg acgagaccgg gcgattccca aacccgacca ccgcttccaa gaccggtaag 27780
aaggagcgac agggatacaa gitcctggcgt ggacataaaa acgctatcat ctectgettyg 27840
catgaatgcg ggggcaacat atccttcace cggegatacce tgctcttcoca ccacggtgta 27900
aacttccecc geaatatctt gcattactac cgtcacctcc acagececta ctgcagtcag 27960
caagtccogyg caaccccgac agaaaaatac agcagcgaca acggtgacca gaaaaccage 28020
agtrtagaaaa tccacaacaa gtgcaccagy aggaggactyg aggatcacag cgaacgagcc 28080
agcgeagace agagagetga ggaaccggat ctttocaacc ctctatgeca ttttccagcea 28140
gagtcggggy caagagcagg aactgaaagt aaaaaaccga tCtctgogct cgctcaccag 28200
aagttgtttg tatcacaaga gcgaagacca acttcagege actctcgagg acgccgaggce 28260
tctcttcaac aagtactgeg cgctgactct taaagagtag cccttgeocg cgetcatirt 28320
gaaaacgocy ggaatcacgt cacccttgge acctgtcott tgoccttgtc atgagtaaag 28380
-agattcccac gccttacatyg tggagcetatc agccccaaat gggottggea gcaggogott 28440
cccaggacta ctccacccge atgaattgge ttagegecgg gocctcaatg atatcacggy 28500
ttaatgatat acgagcttat cgaaaccagt tactcctaga acagtcagcet ctcaccacca 28560
caccecgtea acaccttaat ccccgaaatt ggeccgecac cctggtgtac caggaaaatc 28620
ccgotcccac caccgtacta cttoctegag acgcocagge cgaagttcag atgactaacg 28680
caggtgtaca gctggeggge ggttccegeeo tatgtcgtca ccgacctcaa cagagtataa 28740



gcgaaggcag ggatgaagtt tcaatattgc aggagaaata ttcactagaa caacttaaga2640 Page 23
- 2090771SG_ST25.txt cetgttggtt ggaacctgag gatgattggg aggtggcecat taggaattat gctaagatat2700
ctctgaggcc tgataaacaa tatagaatta ctaagaagat taatattaga aatgcatgct2760 acatatcagg gaatggggca

gaggttataa tagatacaca agataaagca gtttttagel282Q-gttgiatgat gggtatgtgyg ccaggggtty tcggcatgga
agcagtaaca cttatgaata2880 ttaggtttaa aggggatggg tataatggca ttgtatttat ggctaacact aagctgattc2940

tacaff§a§ TEE AR Prorertacaatt§t AR Ger§e°g §5eaberH3000GgtEag09gg tif8ERtt tatgcatgct

ggatacaReAeqaians sieacgaotedtbtaglisielyl gaoannigeRlotieaga salgtaatcidggratactg
aatgaaggtg3120 aagcaagggt ccgccactgc gcagctacag aaactggctg cttcattcta ataaagggaa3180

atg 0656%56%%58&5%?%50@@9@86%‘%9@&‘f@&@%@g &&ﬁ‘é‘f@&ﬁ Sfg89599 - ffdcctgcgCBiGtggacat
tgcaghatt&dt@@*@@@t@%@%&@ﬁﬁ@i@ﬁ@&%&@@m@a@e@gMgtaﬂtﬂ@%ﬁatg tepgtaccaa

gtgcaccatg cacataggtg3360 gtcgca aatgtttatg ccttaccagt acat aa tcatgtga taatgttgg3420
R R R SRR WS T e i L,

gacaotaegaic: taagygigogt cyeaigogaadiony gagysadsdl egoatgctay ammaagcegagtgtgzglgg atgtgactga
agac t t C t ticta aaa aaagtg3660
o b o e e aReT 0 Sthortad Tekpten
gcadctgeezotiay Chyaay CHt Okt g 68 gig8 7800t AtRCTAt St teRegp garoay g ctced@dbcatgggce

ag9agiieqt cagaatoleadtd lageIaqac I YRANY APAGSCAIFG-A9CEEgScag Cicageg gigacctatg3900

aaatacaacc atctccatct actgeatetyg taaccaccece ggattgcatg aaagectttg 29340
ctgtcttgtt tgtgctgagt ttaataaaaa ctgagttaag accctoctac ggactaccoge 29400
ttcttcaate aggactttac aacaccaacc agatcttcca gaagacccag acccttectc 29460
ctttcatcca ggactctaac tctaccttac cagcaccctic cactactaac cttcccgaaa 29520
caaacaagct tgcatctcat ctgcaacacc goctttcacg aagectictt tetgecaata 29580
ctaccactce caaaaccgga ggtgagcetcoc geggtcttee tactgacgac cocctggatay 29640
tagcgggttt tgtaacgtta ggagtagttg cgggtggget tgtgctgatc ctttgetacc 29700
tatacacacc ttgctgtgca tatttagtca tattgtgotg ttggtttaag aaatggoyge 29760
catactagtc gtgcttgett tactttcget tttgggtctg ggotctgcta atctcaatec 29820
tctcgatcac gatccatgtt tagacticga cccagaaaac tgcacactta cttttgeacc 29880
cgacacCaagcC cgtctctgtg gagttcitat taagtgogga tgggactgca ggiccgtiga 29940
aattacacat aataacaaaa catggaaraa taccttatcc accacatggg agccaggagt 30000
tccccagtgy tatactgtot ctgiccgagg tcctgacggt tccatccgea ttagtaacaa 30060
cactttcatt ttttctgaaa tgtgcgatct ggccatgttc atgagcagac agtatgacct 30120
atggcctcce agcaaagaga acattgtgge attttccatt gettattgect tggtaacatg 30180
catcatcact gctatcattt gtgtgtgcat acacttgett atagttattc gccctagaca 30240
aagcaatgag gaaaaagaga aaatgcctta accttiticc tcataccttt tctttacagce 30300
atggcttcty ttacagetet aattattgec agcattgtca ctgtcgctca cgggcaaaca 30360
attgtccata ttaccttagg acataatcac actctrgtag ggcccccaat tacttcagag 30420
gttatttgga ccaaacttgg aagtgttgat tattttgata taatttgcaa caaaactaaa 30480
ccaatatttg taatctgtaa cagacaaaat ctcacgttaa ttaatgttag caaaatttat 30540
aacggttact attatggtta tgacagatcc agtagtcaat ataaaaatta cttagttcge 30600
ataactcagc ccaaattaac agtgecaact atgacaataa ttaaaatgge taataaagea 30660
ttagaaaatt ttacatcacc aacaacaccc aatgaaaaaa acattccaaa ttcaatgatt 30720
gcaattattg cggcggtgge attgggaatyg gcactaataa taatatgcat gectcctatat 30780
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ccactttgag ttcgtcacca ttggatgcag ctgcagccgc cgccgctact getgececgeca3960 acaccatcct tggaatgggce
tattatggaa gcatcgttgc caattccagt tcctctaata4020 acccttcaac cctggctgag gacaagctac ttgttctett
ggcgcagctc gaggccttaa4080 cccaacgctt aggcgaactg tctaagcagg tggcccagtt gcgtgagcaa
actgagtctg4140 ctgttgccac agcaaagtct aggdpaspat Clepagicaa taaataaaga aatacttgat4200 ataaaacaaa
tgaatgttta tttgattttt cgcgcgceggt atgccctgga ccatcggtct4260 cgatcattga gaacgeggtg gatcttttcc agtaccctgt
aaa@§ltigiaatiaatgRr3e0 bg4Rre PG calRREE Gt g ERrpfddadanigd teeatigaaty &tftctctigc4380

tccoggotagatoltataanl Greceagica irgseroaicq9agigcaia stattgsacadddl alaictittaggagcagact
aattgcaacg gggaggccct tagtgtaggt gtttacaaat4500 ctgttgagct gggacgggtg catccggggt gaaattatat

gcatﬁ?ééﬁ%@‘&aﬁfg”‘ﬁé@aégéﬂé@E&Egﬁttﬁéééﬁéat‘éﬁﬁtﬁ 2ot ttéggoteditHitdtag caag4620

aca@@i@&‘cﬁsgﬁgeaﬁtt@g@@@%@aﬁﬁ@iﬁ@a%ﬁﬂ@@a@@a@m@m@a@a@ﬁﬁEaage 241020
2090771sG_ST25.txt acccccca%a ttctccatgc actcatccat ac%%%igaac ac ttc %S@aac ataagccatt

9 gg
ttaat%aagfcctttgaﬁac@@%a@'féa%caﬁ aagg?gg %%%?Eﬁ@%tactcaé 5tgc?c8 g ggé& aa ctgggacgag
agcaaatiegdaay CAYCICE gataCoagdt acagy ttacaGalggtagt caggygygea axticyttca tcatitddct taggaggcege
e aEEAR 0P QARG CAYG050 PG HIRRSRININA PRGPANERIGRIAINC CAaep L 10008000C
tcctgqgaatafJ cqg‘(é]%aatcaga tccttccatg gtcgcagcegt ccgagtcagg cct§ %’% ttgcgag ggtgcgcttc cgattggcgce
cctgeatgucggeeatfatpsigcogedt ghectitgyetasggag cifa ragansatt IgaGRR%Ita cadétiefge tccgcaccgce
ag99ag9¢gcadgcogiicoLeagadicad - 2aaraanitlerIcCatd AIIANCALIGRGGAGIY J9tgasgaag atgggectgt

cctcgagegg agtgecfcgg gatacaaaag cgegtgtcca ggecageaca ttgtcaacca gggggteeac cttctctacg
tccadbaeitgarktJaetarakitgtdd Yiaeas i o E g CPEfRETIE C§Ea8R1IGR gggdtadhta ttccctceteg
tcagH&%@agg@@&%@g@@%ﬂt%@a@%é%toﬁt%wﬁﬂtﬁmaﬁacagﬂama gggcaitgga tagaagcttg

ttgtccg ctcctt gatgtta cattca ttgt cagttcatcc t ca gtta tcagatccac actggtggec
cagdgtt g% 3559%%?6@8@%% ?gﬁ?aa HARE P 589209077185 sT25. ixt

ctttgtctaa@camgctg@jgagiggﬁgggat:matﬁﬁz@ﬁgghteggtgﬁﬁaicﬁagaaﬂg G ¢8freaagcgcygcylsBmatagggg
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g e A LT00 oA e LoD T CEar o RORS AiBoadicd B agat alotongg6560
gggda:a:gaagtaccc;ggmmagamgccggagwunwggecc@macgatmtt’ct 31680
tttttctctt acagtatggt gaacatcaat catgatccct agaaatttct tcttcaccat 31740
actcatctygt gettttaatg tctgtgetac trtcacagea gtagccactyg caagoccaga 31800
ctgtatagga ccatttgctt cctatgcact ttttgoccttc gttacttgca tctgegtgtg 31860
tagcatagtc tgcectggtta ttaatttttt ccaactggta gactggatct ttgtgcgaat 31920
tgcotaccta cgtcaccatc ccgaataccg caatcaaaat gttgcggcac ttcttagygct 31980
tatttaaaac catgcaggct atgctaccag tcattttaat tttgctacta ccctgeattc 32040
ccctagetic caccgecact cgegetacac ctgaacaact tagaaaatyge aaatttcaac 32100
aaccatggtc atttcttgat tgctaccatyg aaaaatctga ttitcccaca tactggatag 32160
tgattgttgg aataattaac atactttcat gtacctittt ¢tcaatcaca atataccceca 32220
catttaattt tgggtggaat tctcccaatg cactgggtta cccacaagaa ccagatgaac 32280
atattccact acaacacata caacaaccac tagcactggt acagtatgaa aatgagccac 32340
aaccttcact gccccctgec attagttact tcaacctaac cggeggagat gactgaccca 32400
atcgeccacat catccacoge tgccaaggag ctgotggaca tggacggacg tgectcagaa 32460
cagcgactca tccaactacg cattcgtcag cagcaggaac gagcagtaaa agagctaagg 32520
gatgccattyg ggattcacca gtgcaaaaaa ggcatattct gcttagtaaa acaatccaaa 32580
atctcctacg agatcaccge tactgaccat cgtctctcat acgagetcgg tocgagega 32640
caaaaatica cctgcatggt gggaatcaac cccatagtta tcacccagca gtctggagat 32700
actaagggtt gtatccagtg ttcctgtgat tccaccgagt geatctacac actgctgaag 32760
accctetgeg gecttogaga cctectacce atgaactaat cattgeccect accitaccca 32820



ggcgaaagat ggcatgggaa ttggaagaga tagtaggtct ctggaatatg ttaaaatggg7080 catgaggtaa gcctacagag
tcccttatga agtgggcata tgactcttge agcettggcta7140 ccagctcgge ggtgatgagt acatccaggg cacagtagtc
gagagtttcc tggatgatgt7200 cataacgcgg ttggcttttc ttttcccaca gctcgeggtt gagaaggtat tcttcgtgat7260
ccttccagta ctcticgagg ggaaacccgt ctittictgeogegataagag; ceeaacatgt7320 agaactgatt gactgcecttg
tagggacagc atcccttctc cactgggaga gagtatgctt7380 gggctgcatt gcgcagcgag gtatgagtga gggcaaaagt
gtccetgace g ctlgaTen gaitgatd e RdgrY aldtHRAEAGHE cEERBF e RgagPidFdagtcca7500

cccaaiiclt ey canag Haggcaaapedasactaagaicalioaag.cggalidefgbfyedacccigag aatgaaatit
cgggtgattt tgaaaggctg aggaacctct gcteggttat7620 %%taacctg agcggccaag acgatctcat caaagccatt

gatgtotyE ARG 5803 8RR GHa i dd80 Gl Oth e ddd &5§eag Hitdtigagt 108faaaag7740
tgageé@ﬁgm@@gtm@tg:M@Wa@@egag@%%ggﬁmtgcam@mg@Wﬁ%ggg@tttaagmaggaggac
cagaggtcca ctgccagtqc tgtttgtaac tggtcccqgt actgacgaaa atgctgtccg. actgccatc ggot
gacgt%aétcaté:% gat?%agcé”?gﬁ éa&cc%%%%ac%%égﬁ% Egacagc ggéﬁtﬁgtg%gégﬁtéct‘g%tagglj;cigtfgbgttgacga7980
gccgutygic dggagagagiciieatp acca geaigaagdy galdag ctye dtgenanagg30dtattccatééadfytgtaggtt
tcca‘é@E%%‘tgg%g Qq a ggg&%&&%%gé‘g 8490, 829A9%523L 699920036 lggatctos] gecaccagit

ggaggaatgg ctgttga gatggaagta gaactccctg cgacgcgcecg agcattcatg cttgtgcttg tacagacggc8220
cgcathege tedy ¢garesaegg grijcaetitgarr§agtefategRtticit 82804y bkgagaad#edgtgga

aaalgagyeGIagcaeiia Jassicasye tHaciat B alelsale SaGalgaces Iiltalct cogiggiogt catgctgacy
agccctcgcg8400 ggaggcaagt ccagacctcg gcgcggcagg ggcggagcetc gaggacgaga gc%c%(;aggcg460
CouAIERAL g0 SIATATH GEIGE Gadidgan doteRio A ardggatatasseras 33420

acaggtccaa aaccagaagc caactgcata attgaatacg ggaaacaaaa cccagatage 33480
aaactaactt taatccttgt aaaaaatgga ggaattgtta atggatatgt aacgctaatg 33540
ggagcctcag actacgttaa caccttatit aaaaacaaaa atgtctccat taatgtagaa 33600
ctatactttyg atgccactgg tcatatatta ccagactcat cttctcttaa aacagatcta 33660
gaactaaaat acaagcadac cgctgacttt agtgcaagag gttttatgcc aagtactaca 33720
gcgtatccat trgtccttoc taatgcggga acacataatg aaaattatat ttttggtcaa 33780
tgctactaca aagcaagcga tggtgeectt tttccgttgg aagttactgt tatgcttaat 33840
aaacgcctge cagatagtcg cacatcctat gttatgactt ttttatggtc cttgaatget 33900
ggtctagctc cagaaactac tcaggcaacc ctcataacct ccccatttac cttttectat 33960
attagagaag atgactgaca acaaaaataa agttcaacat tttttattga aattcctitt 34020
acagtattcg agtagttatt ttgcectcoce cticoccattt aacagaatac accaatctct 34080
cceccacgeac agetitaaac atttggatac cattagagat agacatagtt ttagattcca 34140
cattccaaac agtttcagag cgagecaatc tggggtcagt aatacataaa aatgcatcgg 34200
gatagtcttt taaagcgctt tcacagtcca actgttgcgg atgcgactcc ggagtctgaa 34260
tcacggtcat ctggaagaag aacgatggga atcataatcc gaaaacggaa tcggycgatt 34320
gtgtctcatc aaacccacaa geaaccgetg tctgegtoge tecgtgegac tgctgtttat 34380
gggatcgggg tccgcagtgt cctrgaagcat gattttaata gcccttaaca ttaactrtct 34440
ggtgcgatgc gcgcagcaac geattctgat tfcacttaga ttactacagt aggtacagca 34500
cattatcaca atattgttta ataaaccata attaaaagcg ctccagccaa aactcatatce 34560
tgatataatc gcccctgeat gaccatcata ccaaagttta atataaatta aatgtcgttc 34620
cCtcaaaaac acactaccca catacatgat ctecttttggce atgtgcatat taacaatttg 34680
tctgtaccat ggacaacgtt ggttaatcat gcaacccaat ataaccttcC ggaaccacac 34740
tgccaacacc gotcccccag ccatgeattg aagtgaacce tgetgattac aatgacaatg 34800
gagaacccaa ttetctcgac catgaatcac ttgagactyga aaaatatcta tagtagcaca 34860
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taacttgcat gatcttttgg agggcgtgag ggaggttcag atagtacttg atctcaacgg8580 gtccgttggt ggagatgtcg
atggcttgca gggttcegtg tcecttggge getaccaccg8640 tgeccttgtt tttcatttty gacggeggtg getetgttge ttettgcatg
tttagaagcg8700 gtgtcgaggg cgcgcaccgg gcggcagggg cggcetcggga cccggeggcea tggetggcag8760 Page
26 2090771SG_ST25.ixt tggtacgtcy gcgg6esa£e-Cegiaggit ctggtactge geecctgagaa gactcgeatg8820
cgcgacgacg cggcggttga catcctggat ctgacgcctc tgggtgaaag ctaccggecc8880 cgtgagcttg aacctgaaag
agagftta3e24gaatcaafcitgatate ot 15 ey dRjdad ety Cetdadg WtctiiaRegtédccagdddltectyg
taggcgateh s99CCgIRRIN dgeiegata icticrisibgangaleien S6a0r¢Raceiciegacyigaecgcgag9060
gtcgttggag atgcgcccaa tgagttgaga gaatgcattc atgcccgcct cgttccagac9120 gcggcetgtag accacagcecc
cca@@%%ﬁ &%Eg%@%ﬂ@f?ﬁgcgﬁ&?%ga@ggﬁéﬁﬁﬁg@i}&a‘b@&%%ﬁ%% &@&gaﬁ%ﬁcgaccéggfé? gttgcatagg
coctggacaa goiagitoags240 wgigutggcgatgigetegg dgacgaanma ataradgate eadcgtctemigoggceatctc9300
gctgacatcg cccageactt ccaagegctc catggcectcg tagaagtcca aaagtt9360 aaaaa agttacgcg
o e S e R B e e B e ccuons
atttctiget Taattciice4 80t ctat TRcag tett avtotteng f tgdgggctgda gyadgagtgg gadiiygcg9540

aCcyGqe959d Garacga9ca;9gcogicdal faatgliica algacclele cgeoacaneg690 gegcalggigicygtgacyg
cacgaccgtt ctccctgggt ctcagagtga agacgcectcc9660 gcgcatctCe ctgaagtggt gactgggagg cteteegttg

ggcdgg§aracesydgtaAapri0 tadgeatitat CHaRigas teprakkihs tEEY et grtttgatég tftaagatc9780
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cacqg@atei garaagell carclaageainiaacead- IacRAGAG AR0Ag Ot P840+ 35400
caagcagcag aggagaggga agagacggaa gaatcatgtt aatttttatt ccaaacgate 35460
tcgecagtact tcaaattgta gategegeag atggeatcta tcgeccecac tgtgttggtg 35520
aaaaagcaca gctaaatcaa aagaaatgcg attttcaagg tgctcaacgg tggcttccaa 35580
caaagcctcc acgcgcacat ccaaaaacaa aagaatacca aaagaaggag cattttctaa 35640
ctcctcaaac atcatattac attcctgeac cattcccaga taattttcag ctttccagcec 35700
ttgaattatt cgtgtcagtt cttgtggtaa atccaaacca cacattacaa acaggtcccg 35760
gagggcgecec tccaccacca ttcttaaaca caccctcata atgacaaaat atcttgetcec 35820
tgtgtcacct gtagcaaatt aagaatggca tcatcaattyg acatgecctt ggetotaagt 35880
tcttctctaa gttctagttg tagatactct crcatattat caccaaactg ctragecaga 35940
agccccocgg gaacaatage aggggacgct acagtgcagt acaagcgoag acctccccaa 36000
ttggetccag caaaaacaag attagaataa gcatactggg aaccaccagt aatatcatca 36060
aagttgctgg aaatataatc aggcagagtt tctigtaaaa attgaataaa agaaaaattt 36120
tccaaagaaa cattcaaaac cgttgggatg caaatacaat aggttaccgc gcrgcgotec 36180
aacattgtta gttttgaatt agtctgcaaa ataaaagaaa caagcgtcat atcatagtag 36240
cctgtcgaac aggtggaaaa atcagtcttt ccatcacaag acaagcecaca gggtctccag 36300
ctcgaccctc gtaaaacctg tcattgtgat taaacaacag caccgaaagt tcctcgeggt 36360
ggccagcaty aataattctt gatgaagcat acaatccaga catgttagca tcagttaaag 36420
agaaaaaaca gccaacatag cctctgggta taattatgct taattttaag tatagcaaag 36480
ccacccctcg cggatacaaa gtaaaaggcea caggagaata asaaatataa ttatttctct 36540
gctgctgttc aggcaacgtt getccoggte cctctaaata gacatacaaa gectcatcag 36600
ccatggcetta ccaggcaaag tacagcgggc gcacaaagca caagctctaa agaagcetcta 36660
aaaacactet ccaacctcte cacaatatat acacaagecc taaactgacg taatgggagt 36720
aaagtgaaaa aaaaataccg ccaagedcaa cacacaccce gaaactgcegt cagcaggaaa 36780
aagtacagtt tcacttccge attcccaaca agegtaactt cctctttctce atggtacgtc 36840
acatccgatt aacttgcaac gtcattttcc cacggtcgeg ccgococccttt tagoccgttaa 36900



gagcactgtt tcttgcggge gggggeggcet agacgetcgg tcggggttct ctetttcttc9900 tecttectec tettgggagy
gtgagacgat gctgctggtg atgaaattaa aataggcagt9960 tttgagacgg cggatggtgg cgaggagcac caggtctttg
ggtccggctt gttggatacgl10020 caggcgatga gccattccce aagcattatc ctgacatctg gccagatctt tatagtagtc10080
ttgcatgagt cgttccacgg gcacttcttc ttcgcccg%égg(}Eg&ggqggpg%gtgatlo140 cccgaacccg cgcatgggct
ggacaagtgc caggtccgct acaacccttt cggcgaggat10200 ggcttgctge acctgggtga gggtggcettg gaagtcgtca
aagtEEaEgBPaGEgaRGGITE2E60 ggccceggtg ttgattgtgt aggagceagtt ggccatgact gaccagig@e2
ctgtctggtg10320 cccagggcgc acgagctcgg tgtacttgag gcgcgagtat gcgegggtgt caaagatgtal0380
atcg#tgcéy g cacca ggtactggta gccaatgaga aagtgtggcg gtggctggcg10440 gtacaggggc catcgctctg
tagc @Qc gﬁggggcg aggtcttcca gcatgaggcgl0500 gtggtagccg tagatgtacc tggacatcca ggtgataccg
gagoeagyg ggateicaicglesgiktg@gaactcg cgcacgceggt tccagatgtt gcgcagecggce atgaagtagt
tcatg%ggglOGZO cacggtctgg ccagtgaggc gcgcgcagtc attgacgctc tgtagacacg gagaaaacgal0680

aagc 0 egggicgact ccgtggtctg ggggaacgtg aacgggttgg gtcgcggtgt10740 acceceggttc gagtccaaag
ctaag%ﬁtc acgctcggat cggccggagc cgeggcetaacl0800 Page 27 2090771SG_ST25.txt gtggtattgg

ctatc ccagc cgacgaatat ccagggtac tagaqgtc10860 gtttttgctg ctttttcctg gacgtgtgec
attgcgt;acg%té gaécé%%?ﬁé&ﬁc?&ib%cf&%ﬁ% %gag aﬁtt:?cg aé%% chct%%cflcqégagaat %%gtcgccag
gottiiig 20980 &Yatarficd cagtigyagt ttahycyoyyr e tcgaggpetggiigtg agacaagcgadd 040

000titEgEA gergoalRl {19Gaa0RSE CERIRSATE S0 AGIGIAF AR 11RGI0SAGLL A0 caagerctt ittt titgtttttg
e

tcgcccagat gcatccagtg ctgcgacaga

gaagattttg tattcatgaa aacgatacag agatgcaaca caggagaaag atccttatce 240
ttactgaact gtgaggagat taaaagccag tttgaaggct ttgtgaagga tataatgtta 300
aacaaagagg agacgaagaa agaaaacagc tttgaaatgc aaaaaggtga tcagaatcct 360
caaattgcgg cacatgtcat aagtgaggoc agcagtaaaa caacatctgt gttacagtgg 420
gctgaaaaag gatactacac catgagcaac aacitggtaa ccctggaaaa tgggaaacag 480
ctgaccgtta aaagacaagg actctattat atctatgccc aagtcacctt ctgttccaat 540
cgggaagett cgagtcaage tccatttata gecagectet gectaaagic coccggtaga 600
ttcgagagaa tcttactcag agctgcaaat acccacagtt ccgccaaacce ttgegggeaa 660
caatccattc acttgggagg agtatttgaa ttgcaaccag gitgcettcggt gtttgtcaat 720
gtgactgatc caagccaagt gagccatgge actggettca cgtectttgg 770
<210> 16

<211> 35613

<212> DNA

<213> Artificial sequence

<220>

<223> Ad3-hTERT-EIA

<400> 16

ctatctatat aatatacctt atagatggaa tggtgccaac atgtaaatga ggtaatttaa 60
aaaagtgcge gotgrgrggt gattggetge ggggttaacg gctaaaaggg gcggogogac 120
cgtgggaaaa tgacgtgact tatgtgggag gagttatgtt gcaagttatt acggtaaatg 180
tgacgtaaaa cgaggtgtgg tttgaacacg gaagtagaca gttttcccac gecttactgac 240
aggatatgag gtagttttgg gcggatgcaa gtgaaaattc tccattticg cgcgaaaact 300
aaatgaggaa gtgaattict gagtcatitc gcggttatge cagggtggag tatttgocga 360
gggccgagta gactittgacc gtttacgtgg aggtttcgat taccgtgttt ttcacctaaa 420
tttccgegta cggtgtcaaa gttctgtgtt tttacgtagg tgtcagetga tcgetgatcg 480
ctgCgctgtc ggggecagge cgggctcecca gtggattcge gggcacagac goccaggace 540
gcgottocea cgtggcggag ggactgggga cccgggeace cgtectgoece cttcacctre 600
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tgcgccccca gcaacaggcc ccttctcagc aacagccaca aaaggctctt cttgctcctgl1220 caactactgc agcetgcagcec
gtgagcggceg cgggacagcec cgcectatgat ctggacttgg11280 aagagggcga gggattggeg cgectggggg ctecatcgece
cgagcggcac ccgcegggtge11340 aactaaaaaa ggactctcge gaggcegtacg tgccccagca gaacctgttc
agggacaggall400 gcggcgagga gccaga%ggﬁtg_&g%gggt clcgatttaa cgcgggtege gagctgcgecl1460
acggtctgga tcgaagacgg gtgctgcaag acgaggattt tgaggtcgat gaagtcacagl11520 ggatcagccc agctagggca
catgfgct§ €dffc et agast ceficc- fa8gageadfrrs80 cegiyaayya ggagegeaec ttccaaddlt cttttaacaa
ceatgifcye AcECigatRat 1640 agedeoaaga Agloacerly JHiRigRlgg Atelglgaga £519atggag,

gctatcgcccl11700 aaaaccccac tagcaaacca ctgacagctc agcetgtttct ggtggttcaa catagcagggll1760

acad@§§e3atcdd§899 GegtEtigh HCHE R gettdalgyg Ao et £820P4tgatctgdPRaacatcctg
caa@iﬁ@m@mgam@%@g@gﬁ&g@tﬁkwg@g@gage@tgg@a@g@&t@@@grctﬁctcggtcmgﬁgcctggg
caaatactac ctcgca a11940 tctacaagac cccctacgta cccatagaca agga gaa gatagat
tittacCyET 'é%?(c,f}@a%bcgctb%ﬁgaécﬁqa%%% 5598?5‘@9%} %gﬁ‘%%g Ytfacagga
tgcaaegcgcmgﬁgmmggm@gmggﬂ@mgwmwcgacamammm@@m% gcttgeaaag agctctaacg

ggg a.ctgat actacttt 180 ¢ attt ca atggcaaccc agtcgc ccatggaggc
B G R S e T S
gactga@@g912%01gcmmmm@matggaatmagwwgm@a@tgcggng12360

coctgcRagsh egegggg&e&&qat&%@ggggéfagg@e@@tgg‘g@&mgﬁ gegdLiql geataalggg getgacgace

cgcaaccccg aagectttag acagcaaccc caggccaacc12480 gectitctge catactggag gccgtagtge cctceecgcete

caacter I Ea8 (2RARIGG 129 40- tethectat SRAGRLEERY eifddda acHagyteass ccgtcédght
gaggeeagee1260-taglatagaagtagistela Hag606559d COCIIRGARGAGCRES AR GlUcaaaeegl 2660

cagtaaatga gggagtaaaa gctgecageg atgtttttaa gttggactgt ccggagotge 1320
ctggacatgg ctgtaagtct tgtgaatttc acaggaataa cactggaatg aaagaactat 1380
tgtgctcget ttgctatatg agaatgcact gocactttat ttacagtaag tgtatttaag 1440
tgaaatttaa aggaatagtg tagctattta ataactgttg aatggtagat ttatgttttt 1500
ttcttgcgat tttttgtagyg toctgtgtcot gatgatgagt caccttcetcc tgattcaact 1560
acctcaccte ctgaaattca ggcgcccgca cctgcaaacy tatgcaagoec cattcectgty 1620
dagcctaagce ctgggaaacg ccctgetgtyg gataagettg aggactigtt ggaggatggg 1680
gatggacctt tggaccttag tacccggaaa ctgccaaggc aatgagtgec ctgcagotgt 1740
gtttatttaa tgtgacgtca tgtaataaaa ttatgtcagc tgctgagtgt tttattactt 1800
cttgggtoggg gacttggata tataagtagg agcagatcty tgtggttagce tcacagcaac 1860
ctgctgccat ccatggaggt ttgggctatc ttggaagace tcagacagac taagcetractg 1920
Ctagaaaacyg cctcggacgg agtctctggce ctttggagat tctggttcgg tggtgatcta 1980
gctaggctag tgtttaggat aaaacaggac tacagggaag aatttgaaaa gttattggac 2040
gatagtccgg gactttttga agctcttaac ttgggtcatc aggctcattt taaggagaag 2100
grtttatcag ttttagattt ttctactcct ggtagaactg ctgotgetgt agottttott 2160
acttttatat tggataaatg gatccgccaa actcacttca gcaagggata cgttttggat 2220
ttcatagcag cagctttgtyg gagaacatgg aaggctcgca ggatgaggac aatcttagat 2280
tactggecag tgcagoctet gggagtagea gggatactga gacacccacc gaccatgoca 2340
gcggttctgc aggaggagca gcaggaggac aatccgagag ccggectgga ccctccggtg 2400
gaggagtagc tgacctgttt cctgaactgc gacgggtgot tactaggtct acgaccagtg 2460
gacagaacag gggaattaag agggagagga atcctagtgg gaataattca agaaccgagt 2520
tggctttaag tttaatgagc cgcaggogic ctgaaactgt ttggtggeat gaggttcaga 2580
gcgaaggcag ggatgaagtt tcaatattgc aggagaaata ttcactagaa caacttaaga 2640
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acctggaccg gatggtgacc gatgtgcgcg aggccgtgtc tcagcgcgag cgattccagcl12720 gcgacgccaa cttggggtcg
ttggtagcgc taaacgcttt cCtcagcacc cagcccgecal2780 acgtgccccg tggtcagcaa gactatacaa actttttgag
tgcattgaga ctcatggtagl12840 Page 28 2090771SG_ST25.txt gtgtaccagt ccgggccaga ttacttcttc
aacctgactc aggctticaa gaacctgaag gatcgrgega ceatgistag gifgctgact tcceecttta ctgacagcegg tagcattgac
ctgtatcgcg aggccatagg acagagccag caagtgagcc gcgcecctggg tcaggaagac ttgctaacca accggtcaca
gaadaferctatiFataeacfarc gRjen AEsmgogitiaataet gerepageigdasst eptigdicga agfeltttca

taacaragh gstagagiac datlcacsa Aeclalccigagessacat.d agiaagacalasCagRace caaiggggag tittcceecge
ctcceggtta tacagtttgg teegtgtcge tatccggaac ggetggtgcet tteectagct tgeccttttc actaaacage cgeccgegct

tgatGGGEHaGg9t5aatIE Y 4599E I IERBCAARAR I YRafeTad A At§E5E Edgatcacag Efdcgagece
Cﬁtigﬁ@&xégﬂmt ﬁ@@&&%@t@tﬁgﬁgﬁgs&t@@gtwgt@ﬁmt gtg@a@t@@t@a%at tzg&gc?cat
gttgtaaaag ggccatggeg accgagegtg cgttegttct agacgagecg tgctaggegg ageggtggtg a atgc
RS20 B PR R R SRR R AR S L G e
aactaitaQecgaceacat caactingty Gelacgyaggtolaptagees Jacraasc sigaagaccasaigeacac
caacact%ccacgttca 6da gagtdatggt giccagaaaq gt;%ggd%tcggga%%% %at%gggtga%a&tat aagffitcag ccaccatgac
gatcgarety 5332{%@9 gacagaat%g agigctgaa Aatticagge ggg gdga cCclgaaact Page 29
2090PTistc IR Farugagratid@ httorpecantgibaricty cgacaagctuastetrfy tatcaggdbdfatgtatgaag
atctigaaqn geetaalall JARg0 A AR AREAG IACINAAASR SA293I0RIC AIRRACtAY aggggatace

gcagctgctg aagttaaaaa agagttaaag agaagctaca atgtcttgga agacaaaatc tacaattacg gtaaccctga

gaaddgaata HE LG bitfc AFAGEA G 1SR tgS st dgeresac ahgerir agittaacaac §tcttttcaa
agagijiciacrRatoagersacticgeisa sesaedteticancegetisacacegacantiasegest cagtgampac cegttacgea
gcagtatccg gggagtccag acctgtccct acgtttacaa ggecctggge actttctaaa aaaaaaaaaa atgtccatte gactgtatge
gccc%%&agi%tgfgc&gga@%cﬁ?ﬁﬁﬁ 18altfet Cgﬁﬂ%c%%%@%%@a@géﬁ&@ﬁ@g@tg atcéé@@agg ctgcgectac
atct@ﬁ@g@@mmtt@m?ft@gccgt@ﬁﬁ@@@@@g&e@mcgaaggmm?e%ﬁagfta:t cﬁgkz@tgaggg
agcgqgccag.acgc ClLICa CCa . cggcggcagc. a CCa ccaacC C algCc.C accggc

o s T e B e e B R Oy amdiioceg
Caadnioagiy cgygieaaiaat gatige gyl ity tgegergagtic gunti dagigeg e egitgeteaga céegdgacca

tt tcat
Sl earmle o AR SR b T e

tgcagCaagt gctgcccgtg cctgcgegga Page 30 71
gtgcteabeftigtas§esgs et getatd ehet g b 2atetttyerpagtaciaareeégatatca coffcctge
A223A%ReGRRF AN 6eGH ISR EE R0 Ay REHAATRE {88HISCEARJGEaaICg Cagooaicca

gctactatcg aaaccggagc aacacctctc geegtcgecg ccgecgeaac actgccagea tgtaccgega t;%cgcgct

gaactEtgd AR chtE Atgattditd Ut ctE Xy @R ceofihtidgita Ee8fti#ada ggg cc

gccacagaag @rggegeoth seaanicigdacacaloat CarrEcageggeqgiicaggactpaeageg emgaacat

ggactctgac gcetectggte ctgtgactat tcatccetgg ctccgegaca cggcacgagg, acgagecaac tg 9999
R et L bAoAt Crdaghtats A0CRAR o Seicte ot

cgcct ggct € 9558 AgEAa Caaaacttc ggtattaacy gegtagtgga
tctgguraEe Giggartogregcecytagitocaly JitHa gasiagogggaegacaatmpyr tsegecgaccd PHrgagecce
C“C‘%@E%%%%%Qgggcgéga%ggécﬂ%%%&%a‘%g‘cgs{%%a&&&{%ﬁﬁ‘ft‘%8898{%% tgcgapgsst accgeegtac

agcccgtcgc cgtag aaactggc aaagfactct gaacagcatc cgtcgcetgct attaattaaa tatggagtag
catcacEatHee§CEHEagtagaggRIRAs tREakigtbCGEcAcBBEAL YLEGa%§66 Yiamfcticg ogHtcctca

gtccgge&%&g@e@%ag&zgggﬁ%cmage&gaga%gg5&%@%@@9&9&&@@%99%& ctctipgpaa gttcgctaca
cgctggctgt Page 31 20907/71SG_ST25.txt agagtgcttg acatggccag cacattcttt gacattcg?i%gggtgcttga

tagafEACEHsas03sGeRaaLGE CABRIGAYG t4iigeRAEA R tRARIGHRICCRARIGES Widyecca 80 acatctcagt
ggatagitac eacaaiang tecaalgtagr ttastaghar gaganasaealf34d ttggeatggiticcatgasg@ggagacaat

attactaaagggaaé;égttt ca aattgq aaal9200 gacattacca ctact%aa aga%%aaaa% cccatttatg ccgataaaac

A SR A A0 Y GE T  MEAIGGAAF BRI B SEEG haagttiiift 19320

ggaagageceati@agceagagtaccaacaicpgagecaiget acogytctitdgcasgnceldO38G gc 4380
1Ccggggtag tgttataaat cacccagtca tagcaaggtc ggagtgeatg gtgttacaca 4440
atatctttta ggagcagact aattgcaacg gggaggccct tagtgtaggt gtttacaaat 4500
ctgttgagcet gggacgyggtg catccggggt gaaattatat gcattttgga ctggatcttg 4560
aggttggcaa tgttgecgece tagatcccgt ctecgggttca tattgtgcag gaccaccaag 4620
acagtgtatc cggtgcactt gggaaattta tcatgeaget tagagggaaa agcatgaaaa 4680
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acaaacataa aagggggcca agctaaaaac agaaaagtaa aaccaacaac cgaaggagggl9440 gttgaaactg

" aggaaccaga tattgatatg gaatttttcg atggtagaga tgctgttgcal9500 ggagctttag cgcctgaaat tgtgctttat
acggaaaatg taaatttgga aactccagacl9560 agtcatgtgg tatataaacc agaaacgtct aataactctc atgcaaattt
gggtcaacaal9620 gccatgccta acagaccc%gté?gilgtggscrggggggata acttcgtagg cctaatgtac19680
tacaacagta ctggaaatat gggagttttg gctggccaag catcacaact gaatgcagtgl9740 gttgacttgc aggacagaaa
tactgaactypicamtcage gt g aetCfa 1 9800 gEra graced gaachep tatgimgaat ¢4 ctgtgg
acagiiaeaadesCaMgIRRRR caciiAlgR381:199, 63160 POAM BRASIACHIAAIACION! Iggistgaat19920

ggcataggac cagggcacac atatcaaggc attaaagtta aaaccgatga cactaatggal9980 tgggaaaaag atgctaatgt

tgctdCEECASigaast e CEHa R S HERA D ODUT at(gaeedss atacdddhacctitd§®Byaagtittc
totacigirgdotgachigzodob taagiccrg Rjotiasea stacacaceaciancalia stitgeecac tapgrccaac20160

acctatgagt acatgaacgg gcgagtggta tccccatccc tggttgattc atacatcaac20220 attggcgcca ggtggtctct
tgacﬁﬁ%% étgt&?agfﬁt%ﬁg?é;@aﬂgg%a&?ﬁg@a&‘é@% HHTIGE Pty GRS Yrecatgéiiigggaaaty

gtcgtiatgt ggetidcoagPiB34( atacaqaiggicagaaatt ittgrige-aggaaceiactttetictacc tggotartac20400
acctacgagt ggaacttccg aaaggatgtg aacatgqgtcc tgcaaagtic ccttggaaat20460 gacctca cggatggtgc
ey A T R L A e R 204485 ocaco SUiaageon
tgctgeygcas Cyatastastin0 guesgioat teddgatirecteittyta gotaswatgeddtaccccat-tisdgccaat20640
gcagaeaqed E%C%%EFH@E@E&%C%E%tg%%@%ag@c%&Q%ﬁﬁcagg%% e fipaccagas jgaaaaccaa

ggagactcca ictcttggat cagggttcga tccctacttc20760 gtatatictg gatctattcc ctacctggat ggcacctttt accttaacca
cactieaerPFogI0Ea§6ieeed CeitiegacccEteag e Byt tBERER] YRR ed§ttgagt2O¥B0

tgcaagagct cgagccggtc ccagagetcg gtgatgtget ctatggceate tegatccage 5340
agacctcctc gtttcgcggg ttgggacggc tcctggagta gggaatcaga cgatgggegt 5400
ccagegeotge cagggtccga tecttecatg gtegeagegt ccgagtcagg gttgtttccg 5460
tcacggtgaa ggggtgegcg cotggttggg cgottgegag ggtgegettc agactcatec 5520
tgctggtcga gaaccgotge cgattgocge cctgoatgic ggecaggtag cagtttacca 5580
tgagttcgta gttgagegee teggecgegt ggecittgge acggagcetta cctttggaag 5640
ttttatggca ggcggggcag tagatracatt tgagggcata caactiggge gogaggaaaa 5700
tggattcgyg ggagtatgca tccgcaccgc aggaggcegca gacggiticg cactccacga 5760
gccaggtceag atccggctca toggygtcaa aaacaagttt tocgecatgt tttttgatge 5820
grttcttacc titggtttcc atgagttcogt gtccccgetyg ggtgacaaag aggetgtecg 5880
tgteeccegta gaccgacttt atgggoctgt cctegagogg agitgocicgg toctottogt 5940
agaggaaccc agcccactct gatacaaaag cgogtgtoca ggccageaca aaggaggceca 6000
cgtgggaggg gtagcggtcg ttgtcaacca gggggtccac cttctctacg gtatgtaaac 6060
acatgtcecee cteetccaca tccaagaatg tgattggett gtaagtgtag gocacgtgac 6120
caggggtcce cgecgggyggy gtataaaagy gggegggect ctgttegtcee tcactgtett 6180
ccggatcgct gtccaggage gccagetgtt ggggtaggta ttocctctcg aaggeggygea 6240
tgacctetyge actcaggttyg teagtttcta ggaacgagga ggatttgata ttgacagtac 6300
cagcagagat gcctttcata agactctcgt ccatctggtc agaaaacaca atcttettgt 6360
tgtccagctt ggtggcaaat gatccataga gggcattgga tagaagcettg gcgatggage 6420
gcatggtttg gttcttttee ttgtccgege gotccttgge ggtgatgtta agctggacgt 6480
actcgcgege cacacatttc cattcaggaa agatggttgt cagttcatcec ggaactattc 6540
tgattcgeca teccctattg tgcagggtta tcagatccac actggtggoe acctcgecte 6600
ggaggggetc attggtccag cagagtcgac ctecttttet tgaacagaaa ¢gggggaggg 6660
ggtctagcat gaactcatca ggggggtceg catctatggt aaatattccc ggtagcaaat 6720
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ccaaatgagt ttgaaatcaa gcgcactgtg gacggggaag gatacaacgt ggcacaatgc20940 aacatgacca aagactggtt
cctggttcag atgcttgcca attacaacat tggctaccag21000 Page 32 20907715G_ST25.1xt atacaaggat
cgcatgtact cctttttcag tgatgaggtt aattacactg actacaaagc tggctttgta gggtaccttg cacctactat tccatacccg

ctcatcggaa ctactgcegt cgacaggacc atgtggagea Higeaicte ggacctggga cagaacatgc tctatgccaa ggtggatcee
atggatgagc ccaccctgct cagagtgcac cagccacacc gcggegtcat ggccggeaac gecaccacat aagaagcctc

gac&ttetig ieegabaHc Yelc o462 620685 ctgt§Grreedtatiteeggdadc «acasgctc detifcgeca

tagteaagRGARPISIS SOjigeoRes-cIEHGIAYR KIEHHRIIA% BIGEILRARE AURUIRRFA 10CEEHICt accaaagac
gctgcatcac tccgcgctca gccgcctgtg gacttitttg gcccgaccge cccatggacg gaaaccccac catgcetccaa

tcactBesd GJEERSE Rt IR TR h A0AP BRI ichTegaghtdac Ctatgdaty tycaatddft ttatttttac
atgcegigag-acistegit dcoaatgpldetnaegogacgicrgagtan aacagtict gesantisag Clcggumalt gtgtcttgee
acaactttct tcagttgc ttgaaatcac aqgtt gcc cattct cactggaaca ctatcaacgc tggg Cit gtagtcacat
A o G S T o SOt AUt (o ottoang
cttcaigggraetiattigcay agemttgat tegigaiacaagtiggrattacaggtyaacta Catttatggoecageggibticatagege
SEIOEEERIL EACGOEE SAR0VRR ISR GEAIEACERORE . oo AOATTTISG, ST25 00

cacaga ggtgca Ctcccaatta aatccctgcad tgaatcttce catcattgtt ggga accac ggtgctccte gttcacatac
tgCtEERIEE fEHGC R BIRARE g st tageagagerertiacticcargrat ttese tuuraaebyf caatadad®@t agcetccttita

acacliclel dgeggiecii qlerptyala Accaaigag celitetat tLilateg d9ctiadict Jeglggactt citdiggga
ggagacaggg atgactgcga agtttcgctt ccggacccca cacgacggta ggtgttcctc gggctgeggt ctggcecttgg

aggcGGAtIG YRt TG By diedrt tGaBlg At HEEHfa 358 HACAg S catG R pta&Sicage catdtctege
CCCaaficrde oCYRed5aa: Elnereeac fdelanceicrgatdalgrag $8R0GAMA fgldaaaacgygaagagattg

U0BHBCE AR SR AEL g AR G U COADL BBt oot o

ggcearacthegactcaget tigggcacgta ceanatatiy tioaagaace geageedCcygagaigocctyg ctcaguitgg ccttggaaga

99UseaRenAUE g AIgGIPUea Aeagggadl ARIGACaINN. p9gDlgacaa laccgual gcagiactcn
accccyctgt taacctgc hagtla sacgagcany accicttica gaaaaccagd geaageeggt dgieagtgac

gagcagctattanty gasgasgagy coreaig ettt gatggagetgogecgacitittcac g geongtyaga acaceag acatggcettc
gtgcggﬁmg’@ggé%ggggg{ HaGcel2o- ta £lecaae oLy @gageqgigiciac ttggaagag gtggacagot
gcgtctcagg caactttcgc gecc

ccgac ctacctgttc cggagacggc tgectgcaac tcccagaagt gtggacctec gttctatgag

ggodgeshttaaagirisade Lihgiaric Geitg et e b gdagtt efftgbeEiya tifhcagcagtagatggga
aggagagacaaioaaiinas AAIGRRRRG ARNICEE0a59Ha0 a7 860680RCHR AEE89999C BEHtTtigt

ctcttcaaca aaaacggcgg gattcccacg ccaggactac ttttgcatg agaaccgact25140 gecgtgact

acatttHayd7S08 YRGBt o 5766 G495t 48 tE45 AT LI5S 560 gacatédfitccccga2s380

tgagecaga geadgatigadirt4q clgcgacet getatgeyotithnl0bggagacagteadsbbbegggatgtgaged620
ggtcctgecg ccagegatec cacttgagtt ttatggegag gtcataggeg atgttgacga 7980
gcecgetggte tcocagagagt trcatgacca geatgaaggg gattagetge ttgecaaagg 8040
accccatcca ggtgtaggtt tccacatcgt aggtgagaaa gagcctitct gtgcgaggat 8100
gagagccaat cgggaagaac tggatctcect gecaccagtt ggaggaatgg ctgttgatgt 8160
gatggaagta gaactccctg cgacgcgecg ageattcatg cttgtgettg tacagacgge 8220
cgcagtactc gcagcgattc acgggatgca ccttatgaat gagttgtacc tgacttcctt 8280
tgacgagaaa tttcagtgga aaattgaggc ctggecgettg tacctcgegc tttactatgt 8340
tgtctgcatc ggcatgacca tottetgtct cgatggtyggt catgcrgacg ageccctogoeg 8400
ggaggcaagt ccagacctcg gegoggeagg ggeggagetc gaggacgaga gogogeagge 8460
cggagctgtc cagggtcctg agacgctgeg gagtcaggtt agtaggcagt gtcaggagat 8520
taacttgcat gatcttttgg agggcgtgag ggaggttcag atagtacttg atctcaacgg 8580
gtccgttggt ggagatgtcy atggettgea gggttccgtg tcccttggge gctaccaccg 8640
tgcccttgtt tttcatttig gacggeggtg gotctgttge ttcttgeatg tttagaageg 8700
gtgtcgaggg cgcygcaccgyg goggeaggag cggc2232936cccggcggca tggctggcag 8760



accgctccct25680 agctgcaggg25740 caccggggct25800 atgagatcag25860 tcatcaccca25920
ttctgctaaa25980 caaggttccc26040 cccccagagg26100 gacageccagg26160 gaggcagagg26220
agcaagtccc26280 cggceccaaca26340 cgcttccaag accggtaaga26400 cgctatcatc tcctgettge26460
gctcticcac cacggtgtaa26520 cagcccctacignpgitadegd’80,.gggtgaccag aaaaccagca26640 ggatcacage
gaacgagcca26700 tctatgccat tttccagcag26760 ctctgegcetc getcaccaga26820 ctctcgagga
cgCcEaGAEIIE980ESELE8EYCCYEARNIS oL EREEUY B AT R AR FRETO067G g gttgg iy ©
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caggeagiiced 05 Q goeteralga dateaeggat2 (1dfcgccte tagytgaaag ctaccggecc 8880
cgtgagcttg aacctgaaag agagttcaac agaatcaatc tcggtatcgt tgacggcggc 8940
ttygcctaagg atttcttgea cgtcgecaga gttgicctgg taggcgatcet cggecatgaa 3000
ctgcrcgatc tettcctctt gaagatctec geggeccget ctotcgacgg tggecgegag 9060
gtcgttggag atgegeccaa tgagttgaga gaatgcattc atgcccgect cgticcagac 9120
gcggetgtag accacagecc ccacgggatc toicgegege atgaccacct gggegaggtt 9180
gagctccacg tggcgggtga agaccgcata gttgeatagg cgotggaaaa ggragttgag 9240
tgtggtggcg atgtgctcgy tgacgaagaa atacatgatc catcgtctca gcggcatctc 9300
gctgacatcg cccagogctt ccaagegetc catggectcg tagaagtcca cggcaaagtt 9360
daaaaactgg gagttacgcg cggacacggt caactcctet tccagaagac ggataagttc 9420
ggcgatggtg gtgcgeacet cgegetcgaa ageccctggg atticticct caatctctte 9480
ttcttecact aacatctctt cctcttcagg tggggotgca ggaggagggy gaacgcggeg 9540
acgcoggeygyg cgcacgggca gacggtcgat gaatctttca atgacctctc cgeggeggcy 9600
gcgcatggtc tcggtgacgg cacgaccgtt ctcccrtgggt ctcagagtga agacgocicc 9660
gecgecatctec ctgaagtggt gactgggagy ctctcocgttg ggcagggaca ccgcgotgat 9720
tatgcatttt atcaattgcc ccgtaggtac tcocgegeaag gacctgatcg tctcaagatc 9780
cacgggatct gaaaaccttt cgacgaaagc gtctaaccag tcgcaatcgc aaggtaggct 9840
gagcactgtt tcttgcgggc gggggegget agacgctegyg tcggggttcet ctettictic 9900
fccttectoc tcttgggagyg gtgagacgat getgeigotg atgaaattaa aataggeagt 9960
tttgagacgg cggatggtygyg cgaggagceac caggtctttg ggtccggett gttggatacg 10020
caggcgatga goecaticcce aageattatc ctgacatctyg gecagatctt tatagtagtc 10080
ttgcatgagt cgttccacgg geacticttc ttcgcccget ctgecatgca tgcgagtgat 10140
cccgaaccey cgcatggget ggacaagtgC caggtocget acaacccttt cggcgaggat 10200
gogcttgetge acctgggtga gggtggottg gaagtcgtea aagtccacga agcggtggra 10260
ggcccecggtg trgattgtgt aggagcagtt ggccatgact gaccagttga ctgtctggtg 10320
cccagggege acgagetcgg tgtacttgag gcgogagtat gocgogggtgt caaagatgta 10380
atcgttgcag gtgcgcacca ggrtactggta gecaatgaga aagtgtggeg gtggetggcg 10440
gtacagggge catcgctcetg tagocgggge tccgggggeg aggtcttoca gcatgaggeg 10500
gtggtagccg tagatgtace tggacatcca ggtgataccg gaggeggtgg tggatgeacy 10560
tgggaactcg cgcacgeggt tccagatgtt gogeagoggc atgaagtagt tcatggtagg 10620
cacggtctgy ccagtgagyc gegogeagtc attgacgctc tgtagacacg gagaaaacga 10680
aagcgatgag cggctcgact ccgtggtctg ggggaacygtg aacggottgg gtcgoeggrgt 10740
accccggttc gagtccaaag ciaagegatc acgetcggat cggocggage cgoggotaac 10800



2090771SG_ST25.1xt taatgatata cgagcttatc gaaaccagtt actcctagaa cagtcagctc tcaccaccac27180
accccgtcaa caccttaatc cccgaaattg gcccgecacc ctggtgtacc aggaaaatcc27240 cgcetcccacc accgtactac
ttcctcgaga cgcccaggcec gaagttcaga tgactaacgc27300 aggtgtacag ctggcgggceg gttccgecct atgtcgtcac
cgacctcaac agagtataaa2/360 acgcctggighgHRgRQICS gaggiatcca getcaacgac gagtcggtta
gctcttcget27420 tggtctgcga ccagacggag tettccaaat cgecggcetgt gggagatcett ccttcactcc27480 tcgtcaggcet

gtgcHFastAbRD AGHE ELEGEAEPEEEREEICHT ETTCAIGEPIBUT Sh R HiGggadBtiftttactce

ctetgietac difaqresticlec sy a4 bPQ tectgncrag taeceaggcoragiicalage@aageticgagcpgoaatcageg
agtcagtgga27660 tggctatgat tgatgtctaa tg%t gtgcg gctgagctag ctcgactgeg acacctagac27720

cactbebeRGERICGER BRELT TS He@R ab TP o it At R HCGHRG 39780 U éGaggatt 8lcctcaggg
tccgg@@@@@@gag&gggggg%%%cgﬁﬁgc@gg@ goaajelidiift0 gagtciegeg tggateggabatictcagageggcecgtge
taattgaacg cgaccaggga aatacaacca tctccatcta ctgcatctgt aaccaccccg gattge

O ARG A gt SO e AR S i ot SOt ot a8 0D tcttcaatca
ggacittapa atac caanda yatettcrag aagac ccaga Guattc gice 28080 ¢ttcatstrg gyactctadédflétaccttacc
agcaccctec actactaacg tteceg g C tttca gccttcttt
RO e o S S A s o e A e
agcyggrtiager sy 1rag 15695 g gy caIREAgafc S YE§ ERTERD 8320 A A acct 4 éfftgcat atttagtcat
attg%ﬁ%%%&g@%%ﬁw9883@5@3}&&t@E&%%&CQQBEég&QGQGM%QQ9 gcielgaaa

tctcaatcct238440 ctcgatcacg atccatgttt agacttcgac ccagaaaact gcacacttac ttttgcaccc28500
aactaaaaaa ggactctege gaggegtacg tgocccagca gaacctgttc agggacagga 11400

gcggcgagga gocagaggag atgcgagcat ctcgatttaa cgogggtoge gagotgogoc 11460
acggtctgga tcgaagacgg gtgctgcaag acgaggattt tgaggtcgat gaagtcacag 11520
ggatcagccc agctagggea catgtggecg cggecaacct agtctcggec tacgagcaga 11580
ccgtgaagga ggagegcaac ttccaaaaat cttttaacaa ccatgtgcge accctgatceg 11640
cccgcgagga agtgacccig ggtctgatge atctgtggga cctgatggag gotatcgecc 11700
aaaaccccac tagcaaacca ctgacagetc agergtttct ggtggttcaa catagcaggg 11760
acaacgagge attcagggag gegttgttga acatcaccga gectgatggg agatggeigt 11820
atgatctgat caacatcctg caaagtatta tagtgcagga acgtagcctg ggtttggetg 11880
agaaagtggc agcetatcaac tactcggtct tgagectggg caaatactac gotcgcaaga 11940
tctacéagac cccctacgta cccatagaca aggaggtgaa gatagatggg ttitacatgc 12000
gcatgactct gaaggtgctg actctgageg acgatctggg ggtgtatcge aargacagga 12060
tgcaccgege ggtgageges agcaggagge gogagcetgag cgacagagaa cttatgcaca 12120
gcttgcaaag agctctaacg ggggocggga ctgatgggga gaactacttt gacatgggag 12180
cggatttgca atggcaaccc agtcgeaggy ccatggagge tgcagggtgt gagcttectt 12240
acatagaaga ggtggatgaa gtcgaggacg aggagggcda gtacttggaa gactgatggc 12300
gcgaccecgta ttrttgcetag atggaacage agcaggcacc ggaccccgca atgegggcgg 12360
cgctgcagag ccagcecgtee ggcattaact cctcggacga tiggacccag gccatgcaac 12420
gcataatygyr getgacgacce cgcaaccccg aagectttag acagcaaccc caggocaacc 12480
gcctrttetge catactggag gocgtagtge ccteccgote caaccccace cacgagaagg 12540
tcctggetat cgtgaacgeg ctggtggaga acaaggecat ccgtcccgat gaggocgggce 12600
tggtatacaa tgctctcottg gagegegtgg cccgttacaa cagcagcaac gtgcaaacca 12660
acctggaccg gatggtgacc gatgtgegcdg aggecgtgtc tcagcogegag cgattccage 12720
gcgacgecaa citggggtcg ttggtagegce taaacgcttt cctcagoacC cagceccgeca 12780
acgtgccecyg tggtcageaa gactatacaa actttttgag tgcattgaga ctcatggtag 12840
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gacacaagcc gtctctgtgg agttcttatt aagtgcggat gggactgcag gtccgttgaa28560 attacacata ataacaaaac
atggaacaat accttatcca ccacatggga gccaggagtt28620 ccccagtggt atactgtctc tgtccgaggt cctgacggtt
ccatccgcat tagtaacaac28680 actttcattt tttctgaaat gtgcgatctg gccatgttca tgagcagaca gtatgaccta28740
tggcctcecca gcaaagagaa cattgtggea ttttccajiy Hatgcli ggtaacatgc28800 atcatcactg ctatcatttg tgtgtgcata
cacttgctta tagttattcg ccctagacaa28860 agcaatgagg aaaaagagaa aatgccttaa cctttttcct catacctttt
CtttaChBRePBTL0 68215 ta A LRI ARt b GRBUGIERETERE Y ELCASYFIE4Bacaa28YHD tigtccatat
taccyaggsysataaliach cieiglagd GeeeteaalirelicraaogL04Q JIftignas caaartigga agigttgatt

attttgatat aatttgcaac aaaactaaac29100 caatatttgt aatctgtaac agacaaaatc tcacgttaat taatgttagc

aaaAMHEAH0 BLGE DG 000 ALY 2S5 BiiFeYgitats tghtE-GachgGtcca JEdtaata
taaagatiag tiegitegealddihtaacicagan socajiragr gigtepactadgacaniaat degaatggri estiaaagcat29280

tagaaagttt tac{';ttcacca acaacaccea atgaaaaaaa cattccaaat tcaat%att 29340 caattattgf gcggtggca
ttggdaatoy cactaatast atafocat) eicdafF26400° R AR08 9552301954 taaac 913 tccact
actaagititt datadttagi29464ctitttatapa gatgagitgc @vtagaatttitatcattac daggstiggatgetgtada?9520

atgge g&%? %EQECE%%%BQE%%@E 9@&8@@&6‘&9éggg%%ﬁaéa%g3‘%888%‘6‘9&%239&%99Cta£9£8@0“99@9
agaat atg ataatggagg gttcgctaga ccatgtgatc29640 agcctggtac aaaattttcad tgcaacggaa gagacttgac
cattatesat FNeACHeaaIVT0RT AHIRfeHIFs Gtz YFaaceaaat sttangrabgttittgattad Bdattattg29760

Page 29

tagtaCRAYE FARLYHHIEGIRGF IGA AYELAUH GlGIAYSRT6 RAKICCARRYZ28age 13380
ccagcatgta tgctagtaac aggcctttca ttaacaaact gctggactac ctgcacaggg 13440
cggccgecat gaactctgat tatttcacca atgetatcoct gaacccacac tggctgoccc 13500
cacctggttt ctacactgyce gagtacgaca tgceccgaccee caatgacggg ttcctgtggg 13560
acgatgtgga cagcagcata ttttccccge ctcccggtta tacagtttgg aagaaggaag 13620
ggggcgatag aagacactct tccgtgtcge tatccggaac ggotggtgct gocgogaccg 13680
tgeccegaage tgeaagtecet tteectaget tgoccttttc actaaacage gttcgcagcea 13740
gtgaactggg gagaataacc cgcccgcget tgatgggcga ggatgadtac ttgaatgact 13800
ctttgctgag gocagagagg gaaaagaact tocccaacaa tggaatagag agtctggtgg 13860
ataagatgag tagatggaag acctatgcge aggatcacag agacgagecc aggatcttgg 13920
gggctacaag cagaccgatc cgtagacgee agcgccacga caggcagatg ggtcttgtgt 13980
gggacgatga ggactctgec gatgatagca gogtgttgga cttgggtgga agaggagogg 14040
graacccgit cgetcatctg cgteccagat tegggcgeat gttgtaaaag tgaaagtaaa 14100
ataaaaaggc aactcaccaa ggcecatggeg accgagegtg cgttegttet tttttgttat 14160
ctgtgtctag tacgatgagg agacgagcceg tgctaggegy agoggiggig tatccggagg 14220
gtcetectee ttettacgag agegtgatgc agcaacagge gacgatgata cagoeccccac 14280
tggaggctcc cttecgtacce ccacggtace tggcgoctac ggaagggaga aacagcattc 14340
gttactcgga getgtocgecee ctgtacgata ccaccaagtt gtatctggtg gacaacaagt 14400
cggcggacat cgccteectg aactatcaga acgaccacag caacttoctg accacggtgg 14460
tgcagaacaa tgactttacC CCCcacggagg Ctagcaccca gaccatcaac tttgacgagc 14520
ggtcgcegaty gggeggtcag ctgaagacca tcatgceacac ¢aacatgcocc aacgtgaacg 14580
agracatgtt cagcaacaag ttcaaggcga gggtgatggt gtccagaaaa getcctgaag 14640
gtgttacagt aaatgacacc tatgatcata aagaggatat cttgaagtat gagtggtttg 14700
agttcatttt accagaagyce aacttttcag ccaccatgac gatcgacctg atgaacaatg 14760
ccatcattga caactacctg gaaattggca gacagaatgg agtgctggaa agtgacattg 14820
grgttaagtt tgacactaga aatttcagygc tcgggtggga ccccgaaact aagttgatta 14880



caagcacaat tcctaaaaca gcttctgcta tgttaaagct tccaaaaatc gctttaagta29880 attccacagc cgctcccaat
acaattccta aatcaacaat tggcatcatt actgccgtgg29940 tagtgggatt aatgattata tttttgtgta taatgtacta cgcctgctgce
tatagaaaac30000 atgaacaaaa aggtgatgca ttactaaatt ttgatattta attttttata gaattatgat30060 attgtttcaa
tcaaatacca ctacctccta tgcatacaca aacatt 0120 tatgcaacta gaaatcacaa tactaattgt
aattggaatt cttatactat ctgttattct30180 ttattttata tictgccgtc aaatacccaa tgttcataga aattctaaaa
gacé€€ags021 (rEariciert gt lgic cicatet ygotclgaat bectat ctasgotatttitt 30303 4dtctctta
caotgigats, aaceleaels algicedia oani it elacealaP0ReR glepiclaly eltiagiol ciglgpigct toacageag
tagccactgc aagcccagac30420 tgtataggac catttgcttc ctatgcactt tttgccticg ttacttgcat ctgcgtgtgt30480
agcdiatieraeedyditat1aattt At 95Rga sy Attt aRYE§AAmUC 40 GEGEEEtac gttaeetcc
cgaalgeeas aatcagaaty tigepgaash iciag 0sHRAGRR Allitaaase Aldcagantadgsiaccags eagtttaatt

ttgctactac cct%catt0030660 cctagcttcc accgcecactc gegctacacc tgaacaactt agaaaatgca aatttcaaca30720

accatgHted et AP YR AR PIIL G ot TRERRELY AABRADES0FRPAGANG R ga atadbaca tactttcatg

tacctttitc dcaatcacag tgiaocccacafodi ajttaadittt gagigoagdbeieccaptgn agigggtac cageaggaac
cagagga%ca%%ogogataégcc%ct %aéagaggtgg %%c%g%%acé a cactgagt% ca%ta%%%aa atgagccg(i@SO%O
accttca‘tgc?tg ccgcctgcgca%l%lgq[ Al CHacdaade gcggqaggaﬁg;%%?gaécga% 1076 ccacﬁ’ ccaccgct
gccaaggagettrtgacatyyacggasyt gouicaysmr31080mgegasataat eggactagge attcdiE3gfc agcaggaacg
agcaglagna 4aoctaagqadl 140: Algeealiga gatcacsas HGRaaReag acglalicly sitagtaans,
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acatgatgca agacccagic accttccgct ccacaagaca agtcaacaac tacccagtgg 15480
tgggtgcaga gettatgeoe grtottetcaa agagtttcta caatgagcaa gocgtgtact 15540
ctcagcagct ccgacaggcc acttogcetca cgcacgtctt caaccgettc cctgagaacc 15600
agatcctcat ccgocogoey gegeccacaa ttaccaccgt cagrgaaaac gttcctgetce 15660
tcacagatca cgggaccctg ccgttacgca gcagtatccg gggagiccag cgegtgaceg 15720
ttactgacgc cagacgcecgce acctgtocct acgtttacaa ggecctggge atagtogege 15780
cgcgcgttct ttcaageege actttctaaa aaaaaaaaaa atgtccattc tcatctcgec 15840
cagtaataat accggttggg gactgtatge gceccaccaag atgtatggag gcgoccgeaa 15900
gcgctctacce cagcatcctg tgcgegttcg cggtcattte cgogotecct ggggogeact 15960
caagggtcgt acccgcactc ggaccacggt cgatgatgtg atcgaccagg tggtcgccga 16020
tgctcgtaat tatactccta ctgegectac atctactgtg gétgcagtta ttgacagtgt 16080
ggtggcagac gcccgegoect atgotcgecg gaagagecga aggaggegea tocgeocaggog 16140
ccacaggget actccocgcoca tgcgageege aaaagcetatt ctgcggaggg ccaaacgtgt 16200
ggggcgaaga gccartgetta gagcggecag acgcgegget tcaggtgcca gcagcggéag 16260
gtcccgcagg cgcgeggeca cggeggcage agcggcecatt gecaacatgg cccaaccgeg 16320
aagaggcaat gtgtactggyg tgcgtgatgc cactaccgge cagcgcegtge ccgtgegeac 16380
ccgecccect cgeacttaga agatactgag cagtctecga tgttgtgtec cagoggcaag 16440
tatgtccaag cgcaaataca aggaagagat gotccaggtc atcgegcctg aaatctacgg 16500
tccgccggty aaggatgaaa aaaagccccy caaaatcaag cgggicaaaa ataacaaaaa 16560
ggaagaagat gacgatgatg ggctggtgga grttgtgcge gagttegooo caagacggcy 16620
cgtgcagtygg cgcggycgea aagtgegtca agtgetcaga cccgggacca ctgtggtttt 16680
tacacctgge gagegttcca gcactacttt taaacggtcc tatgatgagg tgtacgggga 16740
tgacgatatt ctitgagcagg cggcagaccyg ccttgacgag tttgettatg gcaagcgeac 16800
tagatccagt cccaaagagg aggctygtgtc cattcctttyg gatcatggaa atcccacccc 16860
cagcctcaaa ccagtcaccc tgcagcaagt gctgeccgtg corgogegga gaggegtaaa 16920

Page 30



2090771SG_ST25.1xt actgaccatc gtctctcata cgagctcggt ggaatcaacc ccatagttat cacccagcag tcctgtgatt
ccaccgagtg catctacaca ctcctaccca tgaactaatc attgccccta cttacttgaa atcagcaata cagtctttgt cttcccaact
ctggtactct aaacgtcgga ggatgtcaaa ttttatttcc tcttctttgc gccaagcgag ctcggcetaag cacttccttc agctcacaac
acccatttat aaatcctggt ccaaacgggg ttttaagigh taaatgtgtt caacitaaag tgggaagtgg tettacagta atcaaagtta
acacccccct aacaaagtca ggtttgcaaa tagaacaaaa caaactttgc tcttccaatt ctattgcact gaaaaataac aactgcataa
ttga ACEEHF PHa CA8acAadadt§§aergantigitas taglatfecacenattdacagacaabaa tgfe¥blatt catatattac
cagagieaie dRlstiaan 06195 IR HesARYg dalgRca @;?geegggggi £acRigRlgg aaatatafs ggtgcccttt

C

ttccgtigga agttactgtt acatcctatg ttatgacttt tttatggtcc caggcaaccc tcataacctc cccatttacc caaaaataaa

gttcRACA T AR gIRPRFCATLEceAHBEEAREY AHUFLARICA thGE2A4ELE GtaGaAGEEa Ghcatadtfi§igccaatct
gogdisagtacataryaany cagagicgaaceigitoaggadacgacteeg-eagatgodagdisalaatccy aaaggggaat

caacc%g;tgt ctgcgtc ct ccgégcgact ctgaagcatg attttaatag cccttaacat cattctgatt tcactta%at tactacagta
taaattataat8eaA ey iy CESAA AHREG A G HRRIaER GaL R aa tathadttaa Page 38
209@tZteds c & 254Xt Ctogaaaaregcactacetac giacajgaie tetittggeatigigcataticaacaarig33300
ctgtaccat caacattq gttaatcatg_caacccaata taaccttccq gaaccacact33360 gccaac tccceccage
catg S B e e A eSS S0 M natoas 1agactgaa
aaatatcr gy cacaasaddi80 ceedigacat aadgeatges tetittcarzpatttitanatcyecteggatt 1ddd@dacata33540
tcccrageqa 19990l diRcP 98859 QR 9GIY 5@388&%8@%&&&3&%@%0 acagaggtia cactatgcat

agtcatagta tcacaatctg gcaacagcgg gtggtcttca33660 gtcatagaag ctcgggtttc attficctca catcgtggta

attgGHERT YGRS 33790 tHerGtegtf egreigatgirggatfcifgegCocattentpfiataatgdadgigeticct33780
gacatigfes - Riitotalragaesacdf laeeelagea £AarReACEHEHEA338AQ tglajeetac coafiagtat gticegtctg

ataattcaag tacagccaca ctcttaagtt33900 ggtcaaaaga atgctggctt cagttgtaat caaaactcca tcatatttaa

ttgttAERTI9BD JREAMHLR BHYTAGEAT AtBEEAREE CadBEaHEA G FCEANTRP AttgcgtitBHD20

aageagtagaoggageiiggad gagaaggeag aataatgiiaaltitiajite gaagaegatetddggbuagcagiagticcaaattgtag
atcgcgcaga tggcatctat cgcccccact gtgttggtga34140 aaaagcacag ctaaatcaaa agaaa ttttcaaggt
ot B A S I OIS SHCEReRSn oA LAt s LAdTAttt nmghihgc
attttoteatB84260 teztedageaticadattbcagticciytact atecceagataatittcaga ttegagect343282@aattattc
otgteaaigdlgiantaag lecaaceag acallagaga caogieGegadaa agadnacsk ggrccassggetianacac

accctCataa tgacaaaata tcttgctcct34440

gcacctggay cgacatcggc acgagccaac tgaacggyggg cgocttcaat tggagceagta 17940
tctggagegy gottaaaaat tttggotcga ccgtaaaaac ctatgggaac aaagctigga 18000
acagcagcac agggcaggct ctgagaaata agcttaagga acaaaactic caacagaagg 18060
tggtcgatgy gatcgectet ggtattéacg gcgtagtgga tctggccaac caggetgtac 18120
aaaaacagat aaacagccgce ctggacccge cgeccgeaac ccoctggtgaa atggaagtag 18180
aggaagaact tcctccgctg gaaaagcedgdg gegacaageg tccgcgaccce gagctagage 18240
agacgctggt gacgegegea gacgageccee cttcatatga ggaggcagta aagctcggaa 18300
tgcccactac caggectgta getcacatgg ctaccggggt gatgaaacct tctcagtcac 18360
atcgacccge caccttggac tigectoCtc cccctgettc tgecggegect gttcccaaac 18420
ctgtcgctac cagaaagcce accgecgtac agcccgtege cgtagocaga ccgoegtecty 18480
ggggcacace gogoccgaaa gcaaactgge aaagtactct gaacagcatc gtgggtctgg 18540
gcgtgcagag tgtaaagcgce cgtcgotget attaattaaa tatggagrag cgcttaactt 18600
gerrgtetgt gtgtatgtat catcaccacyg ccgecgcage agaggagaaa ggaagagghc 18660
gcgegecgag gotgagttge tttcaagatg gccaccccat cgatgatgec ccaatgggea 18720
tacatgcaca tcgecggaca ggatgettcg gagtacctca gtcegggict ggtgcagtic 18780
gccegtgeaa cagacaccta cttcagtatg gggaacaaat ttagaaaccc cacagtggcog 18840
cccacccacg atgtgaccac cgaccgtage cagegectga tgctgegett cgtgecccgtt . 18900
gaccgggaag acaataccta ctcttacaaa gttcgctraca cgetggetgt aggcgacaac 18960
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gtgtcacctg tagcaaatta agaatggcat catcaattga catgcccttg gctctaagtt34500 cttctctaag ttctagttgt agatactctc
tcatattatc accaaactgc ttagccagaa34560 gccccccggg aacaatagca ggggacgcta cagtgcagta caagcgcaga
cctccccaat34620 tggetccage aaaaacaaga ttagaataag catactggga accaccagta atatcatcaa34680
agttgctgga aatataatca ggcagagttt cttgtaa&%%}? %'ansa@% lg&%aaatttt34740 ccaaagaaac attcaaaacc
gttgggatgc aaatacaata ggttaccgcg ctgcgctcca34 acattgttag ttttgaatta gtctgcaaaa taaaagaaac
aagCYRAEATEBIagfaGe3988D EigRHCd JiREyHIad Bagtontdsatdacaaghccaagechyaty
ggtclierageddgeQinsacectny E%QQGE‘E{%ECQEGE%H&G&E?@@@%8&09%?&‘{%0909956%980

gccagcatga ataattcttg atgaagcata caatccagac atgttagcat cagttaaaga3s040 gaaaaaacag ccaacatagc

ctetdgdtst EARat GOt Rittaa of AR B2 35 3ABICAE cER R A Bepftatasir fa&daggcatl A9 gagaataa
aaaatotgat datitcteta3od £k slQRigna g9caRcOite LliggcCaige wiganatag gealagaaad gggeatcage35220

tggctt t tct tctaa35280 P 39
20087 H15E T 5550 A ALLE AL ACHhARa SR AAAAERFECt aatdiBhotas5340

aagigepaaa SR atareye CRAGOLCAa0 ACACATeCtg ArAotgrgisageagganaadn400 agiaeagttt cacttccgea
cajcegatta actigcaacg teattticee ag

g A AL e bt bR AE OB MRS Bccloatii T ag0a35580

ccatiscaedaitaagtray Fntedagaceiy36e 13292382yt Fa<ddcaabiac cgaaggaggg 19440
gttgaaactg aggaaccaga tattgatatg gaatttttcg atggtagaga tgctgtigea 19500
ggagctttag cgcctgaaat tgtgctttat acggaaaatg taaatitgga aactccagac 19560
agtcatgtgg tatataaacc agaaacgtct aataactctc atgcaaattt gggtcaacaa 18620
gccatgecta acagacccaa ttacattgge ttcagggata acttcgtagg cctaatgtac 19680
tacaacagta ctggaaatat gggagttttg gctgaccaag catcacaact gaatgcagtyg 19740
gttgacttgc aggacagaaa tactgaactg tcatatcagce ttttgettga ttctctggga 19800
gacagaacca gatacttcag catgtggaat caggctgtgg acagttacga tcccgatgtt 19860
cgcattattg aaaatcatgg catcgaggat gaactgocta attactgtit tcctctgaat 19920
ggcataggac cagggcacac atatcaaggc attaaagtta aaaccgatga cactaatgga 19980
tgggaaaaag atgctaatgt tygctccagct aatgaaataa ccataggcaa caacctggct 20040

" atggaaatta atatccaage taaccrtttgg agaagttiic tgtactctaa tgtggcoittg 20100
taccttecag atgtttacaa gtacacgcca cctaacatta crttgeccac taacaccaac 20160
accratgagt acatgaacdg gcgagtggta tccccatccc tggttgattc atacatcaac 20220
attggcgeca ggtggtctct tgacccaatg gacaatgtga atccattcaa ccaccaccge 20280
aatgctggtc tgcgctacag grccatgctt ctgggaaatg gtcgttatgt gecttrecac 20340
atacaagtgc ctcagaaatt ctttgetgtc aagaacctac ttotictacc tggcotoctac 20400
acctacgagt ggaacttccg aaaggatgtyg aacatggtec tgcaaagttc ccttggaaat 20460
gacctcagaa cggatggtgc taccataagt ttcaccagca tcaatctcta tgecaccttc 20520
Ttccccatgg ctcacaacac agcttccacce cttgaagcca tgectgcgcaa cgataccaat 20580
gatcagtcat ttaacgacta cctctctgca gctaacatge tttaccccat toctgecaat 20640
gcaaccaaca ttccaatttc catccecatct cgcaactggg cagcecttcag gggctggtec 20760
ticaccagac tcaaaaccaa ggagactcca tctcttggat cagggitcga tocctactte 20760
gtatattctg gatctatrcc ctacctggat ggcaccttit accttaacca cactitcaag 20820
aaggtctcca tcatgtttga ctocteagic agetggectg gcaatgacag gotgitgagt 20880
ccaaatgagt ttgaaatcaa gcgcactgtg gacggggaag gatacaacgt ggcacaatgce 20940
aacatgacca aagactggtt cctggttcag atgcttgeca attacaacat tggctaccag 21000
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<212> DNA <213> Artificial sequence <220> <223> hTERT <400> 17 ctgcgctgtc ggggccaggc
cgggctccca gtggattcgc gggcacagac gecccaggacc60 gegcttceca cgtggcggag ggactgggga cccgggceacc
cgtcctgecc cttcaccttc120 cagctecegcec tectccgegce ggaccccgec cecgteeccgac cecteceecggg tececeecggeecl80
agccccectee gggcecctece agecccteee CHCCHEe #Laqeeqege gafctectcg240 cggegegagt ttcag2ss <210> 18
<211> 38084 <212> DNA <213> Artificial sequence <220> <223>
aaatgislcthtaentbtaetaaiagalfgaatggifc CeAgtasatgagdthbtfbagpacttccag

aaadlgeacpcieiogianiioy elacagaaac 40 eAaRAYISCBNCAGARCCHEO ctta
aaaatgacgtgacttatgtgggaggagttat%;[t caagttattacggtaaatgtgacgtaaaac

gagJtGatttdaacaifdag iy dea gttt et YA GG et Rt ARP2aI9 8 aatBict atataatata
ccttajagad ggratggigacancaigiaa aigagyianitd disanaaaghgegogcicigriapigatiog cigeggagtt
aacggctaaa a cggcgl20 cgaccgt aaaatgacgt gacttatqtg ggaggagtta tgttgc tattacggtal80
g A A AR HRy ot RS SC A e Tk B bl gtagt
ttgggegyat greagigaad attsiccaticiit gege gaaBOC aactaadigagggaagigead ttmtgagtcaatidgrggtt
atgcgagoal 4939 E‘&%@Qg%c%%gg9999&95%%%%%&9880&}%&%&9@%%%EQ@&E%CCW gfiigacc420

taaatticcg cgtacggigt caaagttcty igtttttacg taggtgtcag ctgatcgctgd

21060
21120

ttcgaagtcet tcegacgtggt cagagtgcac cagccacacc geggcgtcat cgaggocgtc 21480
tacctgcgca caccgttctc ggecggcaac gccaccacat aagaagectc ttgettettg 21540
caagcagcag ctgcagccat gacatgcggg tocggaaacg gotccagoga gcaagagetc 21600
aaagccatecyg tecgagacet gggetgegga coctatttcece tgggaacctt tgacaagegt 21660
ttcccggggt tcatggecce cgacaagctc gectgegeca tagtcaacac tgecggacge 21720
gagacgggog gagagcactg gotggettit ggttggaacc cgcgetacaa cacctgetac 21780
ctttttgate cttttgggtt ctcggatgag cggctcaaac agatrttacca gtttgagtac 21840
gaggggetce tgegtegcadg tgecctitget accaaagacc gctgcatcac cctggagaag 21900
tctacccaaa gegtygcaggg tecgegetca gocgoectgtg gactttrttg ctgtatgttc 21960
cttcatgect ttgtgcacty goccgaccge coccatggacy gaaaccccac catgaagtig 22020
ctgactgggg tgtccaacag catgctccaa tcaccccaag tccageccac cctgegecge 22080
aaccaggagg tgctataccg cttcctaaac acccactcat cttactiitcg ttctcaccge 22140
gegegeatty aaagggecac cgegtttgac cgtatggata tgcaataagt catgtaaaac 22200
cgtgttcaat aaacagcact ttatttttac atgcactgag gctctggttt tgctcatttg 22260
trtcatcatt tactcagaag tcgaatgggt tctggoggga gtcagagtga ¢ocgagggea 22320
gggatacgtt gcggaactygt aacctgttct gcecacttgaa ctcggggatt accagertgg 22380
gaactggaat ctcgggaaag gtgrcrtgcc acaactttct ggtcagttgce atagcgcecaa 22440
gcaggtcagg agcagagatc ttgaaatcac agitggggcc ggcattctgg acacgggagt 22500
tgcgatacac tgggttgcaa cactggaaca ctatcaacgc tgggtgtctt acgecttgeca 22560
acacggttgg gtcactgatg gtagtcacat ccaagtcttc agcattggec atcccaaagg 22620
gggtcatcett acatgtctge ctgeccatca cgggagogea gcctggettg tggttgeaat 22680
cacaatgaar ggggatcagc atcatcctgg cttggtcggg agttatccct gggtacacag 22740
ccttcatgaa ggcttogtac tgcttaaaag cttoctgggce cttacttece toggtgtaga 22800
acatcccaca ggacttgetyg gaaaattgat tagtagtaca gttggcatca ttcacacaac 22860
agcgggcatc gttgttggce aactgaacca catttctgec ccageggttt tgggtgatct 22920
tggctctgte tggattctco ttcatagege gotgcccgtt ctcgetcgec acatccatcet 22980
cgataatgtg gtccttctgg atcatgatag tgccigggagsgcatttcacc ttgcettcat 23040



atcggacgtc ctgcgetgtc ggggecaggce cgggctcecca gtggattcge gggcacagac540 geccaggacce gegetteeca

ccgtcccgac cccteecgggb60 Page 40 20907715G_sT25.txt tcceecggecc agececcctee gggeccteece
agccccteec cttectttce geggeccege720 ceigigatcy £936969ag1t ticaggeage getgegtect getgegeacy
tgggaagccc780 tggcccaatt gatggaggcec gtggagaccg gggaacggcc caccttcgga gectgggact840 acggggtctt
tgCCoICARPERRg bGP EeAEg gEREALTTIYBE GRYFICIGIOO REF G gt gcage Hlgaggact

tettcAcrog,998£ COALAG FI99CIIRE AR 1066891999 Eetaleaater B ceaatieatatcage sigcagaty
ctgggcgtgc1020 cgtcggaggce ctatcgctat ggectcaagt tcctct%ggat gtgcctgggce cagcttctgal080 actcggtect

cacdgedEE e GAYEIECRG1SBPREYEERG g8 e E R A6 TG CHIGA9C e/ agaty 66Rttcagee
gcgmwz%gc@wmmm@cﬁmw@@d@mmaa@gcatﬁczgiaatcws pgGAaccggce
ctcatcctgal accaagtgac cgggctggac atctgggcgt cgctcctgic caccggaatt atctgcacct1320 tctacacggce
aBOPREE Ao ] ble AR CmoHe BB T80 oLl Wb hcrog opecros
cacgeggigaig citgtgag 9699 goonabédd g ceaggtgeigtaeg clggit tagaaetagogtcggatddlctcatggac
tttaaE&%%%%%‘)Qcacggg@Q&ac% L Cé@f%%%%@g&%&E‘Q&g9&%99é%%gacc%%%9&8&%%““1??9680&@tatgg
cgtgaaccag acgc%gg gc agcgctacgt ggcttgccge acagagaagcl620 aggccaagct ggecectgctc atcaaccagg
tcgyestgl CalgatCyLy teeagcgatFRE8Dect gyl et gitaly Rigttctatactgicly cgdtedictc

ctectghagel {49 95aIELae £ATRIRGERELACAYGEH ICIOGIOC SRACAIII 8558IRICtoe 3800

gaggactgtt gctccgetec ggagacaggg atgactgcega agtttcegett accaatacca 23640
cctggetctc ggtagaagaa ccggaccccea cacgacggta ggtgttcctc ttcgggggca 23700
gaggtggagg cgactgagat gggctgcggt ctggocttgg aggcggatgg ctygcagage 23760
tcattccgeg ttegggggtg tgctcccggt ggoggteget tgactgattt cctecgeggac 23820
tggccattgt gttctcctag gcagagaaac aacagacatg gaaactcage catcactgec 23880
aacatcgctg caagcaccat cacacctcgo ccccagcage gacgaggagg agagcttaac 23940
caccccacca cecagteccg ctaccaccac ctctacccte gatgatgagg aggaggicga 24000
cgcagcccag gagatgcagg cgcaggataa tgtgaaaacyg gaagagattg aggcagatgt 24060
cgagcaggac ccgggetatyg tgacgccgge ggagcaccag gaggagoetga aacgertict 24120
agacagagag gatgacgacc gcccagagca tcaagcagat ggogtitacc aggaggetgyg 24180
gatcagggat catgtcgccg actacctcac cggccttggt ggggaggacg tgctoctcaa 24240
acatctagca aggcagtcga tcatagttaa agacgcattg ctcgatctca ctgaagigec 24300
catcagtgtg gaagagctta gocgegecta cgagetgaac ctcttttege ctcaggtacc 24360
ccccaagcegyg cagccaaacg geacctgega ggecaaccet cgactcaact tctatccage 24420
ttttactatc ¢ccgaagtygt tggccaccta ccacatcttt itcaagaacc aaaagaticc 24480
agtctcctge cgegecaace geaccogogoe cgatygcoctg ctcaacttgg gtocgggage 24540
tcgcttacct gatatagctt ccttggaaga ggttccaaag atctttgagg gtctgggaag 24600
tgatgagaca cgggcegeaa atgetctgcea acagggagag aatgacatgg atgaacacca 24660
cagcgctctg gtggaactgyg agggtgacaa tgcccggatt gcagtgctca agcgcagtat 24720
cgrggtcace cattttgoct accccgetgt taacctgecc cccaaagtta tgagegetgr 24780
catggaccat ctgctcatca aacgagcaag acctctttca gaaaaccaga acatgcagga 24840
tccagacgec tcggacgagg gcaagcecggt agtcagtgac gagcagctat ctcgetgget 24900
gggtaccaac tccccccgag atttggaaga gaggcgcaag cttatgatgg ctgtagtget 24960
agtaactgtg gagctggagt gtctgcgecg cttittcacc gaccctgaga ccctgcgcaa 25020
gctagaggag aacctgcact acacctttag acatggettc gtgcggcagg catgcaagat 25080
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ctggagtccc cgggcttttc ctggcectgtg cttacagtgg caccctcagc acagcatccal860 ccagcatcaa tgctatggct
gcagtcactg tagaagacct catcaaacct cggctgcggal920 gecctggcacc caggaaactc gtgattatct ccaaggggct
ctcactcatc tacggatcgg1980 cctgtctcac cgtggcagcc ctgtcctcac tgctcggagg aggtgtectt cagggcetcct2040
tcaccgtcat gggagtcatc agcggcececcc tgctogaage ciicalety ggaatgttcc2100 tgeecggectg caacacaccy
ggcgtcctcg cgggactagg cgcgggcttg gegetgtcge2160 tgtgggtggce cttgggcgece acgctgtacc cacccagega
gcagaEEANT HY GREIEGEL00D BaFEGRHGIC tGEREFERIOIATEItR TR Y RIBRYIRMGggccte ¥tgacccgg2280

ft?t%g&t&@ta%??at&?@%&mtC%GQQC%%%@%%()WW@@@@@pmﬁzaéﬁgﬁcgCCH&QOCIgacaQCttC
atgccatct cctatctcta ttacggtgcc ctgggcacgc2400 tgaccactgt getgtgcgga gcecctcatca. getgectgac
O CEBAEE By AR N e SRATTRNF (3 A L SRR Gacadeads
gtggecessaddl aguargeagtpgagateniy gatgacaacy tggtrargggdctiaagaecctcccicizz580
gaaacaagaa gccccctgqce ttecctgecca ccaat a tcgtctattt ttett 2640 agaagga agggggct
pRC e R e T e S A R i e e
gacaagccic ig@atityectetigtcgeta cggect cott a@ytACRPE0 sy sagtegicitggaatdatfdecygtgtg
Cgtttgég@t%t At tecaccaiate 820, aecqictlt 1ogeaalgl AgRYGECY98 g5 IgR%CC tataligid

acgagcattc2880 ctaggggtct ttcCcctctC gccaaaggaa tgcaaggtct gttgaatgtc gtgaaggaag2940 cagttcctct
gyaageate (gaaghEa eabe FIEAGCAFEERCCBIYEAS§CAERSOD0 Yy dREEEEEE HEctgge2Paggtgcctct

0COQeeRaag9cCrEIN G 1Ra031acRe3000 cluraareds 4acacaacss GRPNCRRey olgagity gatagtigtg
gaaagagtca3120

cggagacggc ctgctggaat gccactgecg ctgcaatctt tgcacaccoc accgeteect 25680
tgcctgcaac ccccagttge tgagegagac ccagattatc ggcaccttcg agetgcaggg 25740
tcccagaagt aaaggcgagg ggtcttctce ggggcagagt ttgaaactga caccgggget 25800
gtygacctcc gectacctgc geaagtttca coccgaggac taccatcect atgagatcag 25860
gttctatgag gaccaatcac atcctcccaa agtcgagetc tcagectgeg tcatcaccca 25920
gggagcaatt ctggcccaat tgcaagccat ccaaaaatct cgccaagaat ttctgctaaa 25980
aaagggaaac ggggtctacc ttgaccctca gaccggtgag gagctcaaca caaggttccc 26040
ccaggatgtc ccatcgcecga ggaagcaaga agttgaaggt gcagctgtcg cccccagagg 26100
atatgaagga agactgggac agtcaggcag aggaggagat ggaagattgg gacagccagg 26160
cagaggaggt ggacagcctg gaggaagaca gtttggagga ggaagacgag gaggcagagg 26220
aggtggaaga agcaaccgee gocaaacagt tgtcatcgge ggcggagaca agcaagtccce 26280
cagacagcag cacggctace atctccgetc cgggtcgggg ggeccagegyg cggeccaaca 26340
gtagatggga cgagaccggg cgattcccaa acccgaccac cgcttccaag accggtaaga 26400
aggagcgaca gggatacaag tcctggogtg gacataaaaa cgetatcatc tectgettgce 26460
atgaatgcgg gggcaacata tccttcaccc ggcgatacct gctcttcecac cacggtgtaa 26520
acttcccccg caatatcttyg cattactacc gtcacctcca cagocccctac tgcagtcagc 26580
aagtcccggo aaccccgaca gaaaaataca gcagcgacaa cggtgaccag aaaaccagcea 26640
gttagaaaat ccacaacaag tgcaccagga ggaggactga ggatcacagc gaacgageca 26700
gcgcagacca gagagctgag gaaccggatc tttccaaccc tctatgcecat tttccageag 26760
agtcggggyc aagagcagga actgaaagta aaaaaccgat ctctgegctce getcaccaga 26820
agttgtttgt atcacaagag cgaagaccaa cttcagcgca ctctcgagga cgecgagget 26880
ctcttcaaca agtactgcgc getgactctt aaagagtage ccrtgeccge getcattttg 26940
aaaacggegg gaatcacgtc acccttggea cctgtoecttt geccttgtea tgagtaaaga 27000
gattcccacyg ccttacatgt ggagcetatca gecccaaatg gggttggeag caggogettc 27060
ccaggactac tccacccgca tgaattgget tagcgecggg ccctcaatga tatcacgggr 27120
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- aatggctctc ctcaagcgta ttcaacaagg ggctgaagga tgcccagaag gtaccccatt3180 gtatgggatc tgatctgggg
cctcggtgca catgctttac atgtgtttag tcgaggttaa3240 aaaaacgtct aggccccccg aaccacgggg acgtggtttt
cctttgaaaa acacgatgat3300 aatatggcca caattaatga tgggctcgaa tcgtgccagc gagaagagtt ttctcctccg3360
cgccgcaagt cagtictgeg ctitgaaaat gagacaggigy $9cHccige Ga5a09aggt3420 tatctccagt gagaccggga
tcgaaatact ggagtttgtg gtaaataccc taatgggaga3480 cgacccggaa ccgccagtge agcectttcga tccacctacg
ctgcaégate iglargadf 3SHtRAE 4RRBEEY §H REFFAgE R cERBERgaJ§aheREg RS eRdg gt B tgattc3600

tatgcigeta gelaglaala- 2aa0aligga LARARC e eglccigrta g cHaLac 300 £663999919 gilgjggaaa
gcggcatagg tgggaaaaaa ttgcctgatc tgggagcagc3720 tgaaatggac ttgegttgtt atgaaga %tcctccc
agtgaftyafd SAatfbgyas 86 daCgageas (e tCaaf ecorata a0y d9g55tta%aagc gcgatgtttt3840
taagHggertaiseJoRaR tgeeiPdatr tgactgtaag teytgeat ivacegaradgivaacactyga pigaaagaac
tattgtac%ctc ctttgctat atgagaatgc ac%%;:cacttS%O tatttacagiﬁ tgtattt aag aaatt taaaggaata gtgtagctat

t t
ttaat BSOS 5 A O GG GE ARGt ~UREE R R alGATS 080 agriaedie ectgatica
actacgad gtoRtgaaat=toaggr gett geacct guoradibt s gigdggaacgcceaticct gigaagcaadsgectgggaa
tt {f gtt t t ttt t tagtaccc ctgccaad260
o B o

ggcaatgagt gccctgcagc tgtgttta tgac a 3 atta cttcttgggt
ggggactt§l GiRBatdagt agey GEjatas80 CiEtg it srycttacagecaat clgtigweatccatgga gfittgggct

atctiggapgut44 aGRICAGARR, IAGIRRYLIR Clgid RAg-RCYESIGIAF QP AUICIGH ggrctitagadmPO gattctggtt
cggtggtgaft ctagctaggc tagtgtttag gataaaacag gactacaggg4560 aagaatttga aaagttattg gacgatagtc
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ngg%&ﬁﬁf@éﬁébcﬁ§ﬁ§%£9§§@gﬁ@@@?@ﬁgcg gctgagctag ctcgactgeg acacctagac 27720
cactgccgee gotttogetg cttcogeccgyg gaactcaccyg agttecatcta cttcgaactc 27780
tcecgaggage accctcaggg tccggeccac ggagtgegga ttaccatcga agggggaata 27840
gactetegee tgcatcgeat cttcteccag cggeccgtge taatigaacg cgaccaggga 27900
datacaacca tCtccatcta ctgcatctgt aaccaccecyg gattgecatga aagccittge 27960
tgtcttyttt gtyctgagtt taataaaaac tgagttaaga ccctcctacy gactaccget 28020
tcttcaatca ggactttaca acaccaacca gatcttccag aagacccaga cccttectec 28080
tttcatccag gactctaact ctaccttacc agcaccctec actactaacc ticccgaaac 28140
aaacaagcett geatctcate tgcaacaccg cctticacga agocttottt ctgccaatac 28200
taccactcce aaaaccggayg gtgagctccg cggtcttcet actgacgace cctgggtggt 28260
agcgggtttt gtaacgttag gagtagttge gggtgggott gtgctgatcece tttgotacct 28320
atacacacct tgctgtgcat atttagtcat attgtgetgt tggtttaaga aatgggggec 28380
atactagtcg tgettgettt actttcgett ttgggtctgg gctctgctaa totcaatcoct 28440
ctcgatcacyg atccatgttt agacttcgac ccagaaaact gcacacttac trttgcacce 28500
gacacaagcc gtctctgtgg agttcettatt aagtgeggat gggactgcag gtccgttgaa 28560
attacacata ataacaaaac atggaacaat accttatcca ccacatggga gccaggagtt 28620
cccecagtggt atactgtctce tgtccgaggt cctgacggtt ccatccgeat tagtaacaac 28680
acttrcatrtt tttctgaaat gtgcgatcty gecatgtica tgagcagaca gtatgaccta 28740
tggcctccca gcadagagaa cattgtggca ttttccattg cttattgett ggtaacatgc 28800
atcatcacty ctatcatttg tgtgtgcata cacttgctta tagttattcg ccctagacaa 28860
agcaatgagy aaadagagaa aatgccttaa cctttttccet cataccttif ctttacagea 28920
tggcttetgt tacagctcta attattgeca gcattgtcac tgtcgetcac gggcaaacaa 28980
ttgtccatat taccttagga cataatcaca ctcttgtagg goccccaatt acttcagagg 29040
ttatttggac caaacttgga agtgttgatt attttgatat aatttgcaac aaaactaaac 29100
caatatttgt aatctgtaac agacaaaatc tcacgttaat taatgttage aaaatttata 29160



atcaggctca ttttaaggag aaggttttat cagttttaga tttttctact cctggtagaa4680 ctgctgctgc tgtagctttt cttactttta
tattggataa atggatccgc caaactcact4740 Page 42 2090771SG_5T25.txt tcagcaaggg atacgttttg gatttcatag
cagcagcttt gtggagaaca tggaaggctc4800 gcaggatgag gacaatctta gattactggc cagtgcagcc tctgggagta
gcagggatac4860 tgagacaccc accgaccatg % agga gcagcaggag gacaatccga4920
gagccggcct ggaccctccg gtggaggagt agctgacctg tttcc gaa gcgacgggt4980 gcttactagg tctacgacca
gtggacegjda ety Jdgaaataayagruand ggaatestags040 tgggaataat tcaagheapnk agtiggeittaagtttaatg

agoogeagas fecigagresl O atiiadiog calganglic agagcaangg cagggalga gtttcaajal tgcaggagaa’s1e0
&

atattcacta gaacaactta agacctgttg gttggaacct gaggatgatt gggaggtggc5220 cattaggaat tatgctaaga

tatctERYRG IRt HAGAL Eaafat e tRiied gHaB28RAg attaatht gasatgeat getasatatc?4gd8aatggg

gca&%ﬁ@ﬁi@ﬂ@@éa@@éa@ég\f& ace@elaas JcAaiia: datglgial9aigngiale: lgeeAd99gdig-ggcat5400
ggaa gta acacttatga atattaggtt taaaggggat gggtataatg gcatt%%aét5460 tatggctaac actaagctga

ttcta& 185 iyt dttirisGitta SPA5HEGR5 5981585855t t8aatycads tedditreag ggdtRigt tittatgcat
gctggatigehnada apestcaggicaggoicaagergicagigia igtoargetadacaigtiye agagatgtaalbn40 tettggcata
ctga aagcaa tccgecac t cgcaqc cta cag aaactgg5700 ct cttcatt ctaataaa aaatgccag
tgtgaé% ? ﬁ%tgaﬁﬁ g%%g%aca‘%gg%?) gda gaé%%ﬁ:] cgttg?cggﬁ@%?g %fé%@ﬁ&gtggé%ﬁgcaata
ttctigetaes82@ totgcatatr gittcaeaty: tang caaaaadatgy aotyta ¢ttgaacatatatgigattacs@86 4taagtgcacc
AtgCaEAIRYHACHCR0 SO0 GIL APFEIARGRUUAR AR caac ataacatcaa

29700
atgagcaagg cttctattat ggaaccaact ataaaaatag tttagattac aacattattg 29760
tagtgecagc caccacttct getecccgea aatccacttt ctetagcage agtgocaaag 29820
caagcacaat tcctaaaaca gettctgota tgttaaaget tccaaaaatc getttaagra 29880
attccacagc cgctcccaat acaattccta aatcaacaat tggcatcatt actgecgtgg 29940
tagtgggatt aatgattata tttttgtgta taatgtacta cgcctgctge tatagaaaac 30000
atgaacaaaa aggtgatgca ttactaaatt ttgatattta attttttata gaattatgat 30060
attgtttcaa tcaaatacca ctacctccta tgcatacaca aacattcagc ctaaatacgce 30120
tatgcaacta gaaatcacaa tactaattigt aatfggaatt cttatactat ctgttatict 30180
ttatittata trtctgccgte aaatacccaa tgttcataga aattctaaaa gacgtcccat 30240
ctattctcct atgattagtc gtccccatat ggctctgaat gaaatctaag atctrttrttt 30300
ttttctetia cagtatggtg aacatcaatc atgatcccta gaaatttctt cttcaccata 30360
ctcatctgtg ctrtrtaatgt ctgtgetact ttcacagcag tagecactge aagcccagac 30420
tgtataggac catttgcttc ctatgcactt tttgoctteg ttacttgcat ctgegtgtgt 30480
agcatagtct goctggttat taattttttc caactggtag actggatctt tgtgcgaatt 30540
geetacctac grcaccatce cgaataccge aatcaaaatg ttgcggcact tcttaggett 30600
atttaaaacc atgcaggcta tgctaccagr cattttaatt ttgctactac cctgcattcc 30660
cctagcttcoe accgecactco gcgectacacce tgaacaactt agaaaatgca aatttcaaca 30720
accatggtca ttictigatt gctaccatga aaaatctgat tticccacat actggatagt 30780
gattgttgga ataattaaca tactttcatg tacctttttc tcaatcacaa tataccccac 30840
atttaatttt gggtggaatt ctcccaatge actgggttac ccacaagaac cagatgaaca 30900
tattccacta caacacatac aacaaccact agcactggta cagtatgaaa atgagccaca 30960
accttcactg ccccctgeca ttagttactt caacctaacc ggeggagatg actgacccaa 31020
tegecacatc atccaccget gecaaggage tgctggacat ggacggacgt goctcagaac 31080
agcgactcat ccaactacgce attogtcage agcaggaacyg agcagtaaaa gagotaaggg 31140
atgccattgg gattcaccag tgcaaaaaag gcatattctg cttagtaaaa caatccaaaa 31200
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gaatcatgtg aaggtaatgt tggaaccaga tgccttttcc agagtgagct taacaggaat6000 ctttgatatg aatattcaac
tatggaagat cctgagatat gatgacacta aaccaagggt6060 gcgcgcatgc gaatgcggag gcaagcatgce tagattccag
ccggtgtgcg tggatgtgac6120 tgaagacttg agacccgatc atttggtgct tgcctgcact ggagcggagt tcggttctag6180
tggtgaagaa actgactaaa gtgagtagtg gggc Lp%ggca ctttcaggtt6240 ggtaaggtgg gcagattggg
taaattttgt taatttctgt cttgcagctg ccatgagtggo300 aagcgctict titgaggggg gagtatttag cccttatctg acgggcaggc
tcccactariel60 ggtagit cattagacryacaitgygate ivactgfggat gyagaceggdecagcctgdin 20 caattcctca

acgdigace! lgccacii aagiialea seallonaly senrlacadshn sarr s agigrioccg gsgacaccat

ccttggaatg ggc:taté;ﬁtS g gaagcatcgt6540 tgccaattce agttcctcta ataaccctic aaccctgget gaggacaage
tacttERI0E0 EttEY R et Fa§5eEvraAceeaaey BlagHiGaa elgftablfc adrEggcccabBBl gttgcgtgag

caaaclgaalLlgsiatpeceagascapad icleanitgmn saleicaariQ il cantasalra-rggaatagiggtataaaac
aaat %?%gt ttatttgatt tttcgcgcgc6780 Page 43 2090771sc_sT25.txt tctcgatcat tgagaacgcg

gtgg ﬁ?&ﬁﬁté‘@ﬁﬁ@ﬁ%ﬂ:‘ﬁtﬁ?é&@f&%@@@&%ﬁm tagtsttatpSateatrehh acaatatctPlaggageag
actaatigesyaagelgitga grigggangg gigeatceggdigagotion saatgtigecogeeiRgales aagsrsgigt atccggtgca

cttgggaaat aaaaattt cettt gtgacccece cc agc ggcacgggeg ftatgetect
gag?:cz%agg(ic actacataaé]”é%cgga?ﬁfJ gﬁ% aaagtt cc'c ctg%?:%gg E(:géggg chctl agucaga gg&é}%%%atc gtttctggag

ccogudtyatitbaciggyae gete apccap igegactyda Ea@m ceula cgatagaigecggtantcccg3gagtaggggg

atat g C ticag a gct cg gtcccagagc
e s e T b igc gegeciogt

tectdciggt tfidra SR EFERARTY Atfgg T cHmpa diid traghgade arestggEcaaasgaetiy gcadddgggg cagtagatac

aaatgeRlte 8900 3Gl geRICCaGRE CORICTREEL SAARICEOBGICRIE B docatiigtt aceliiggt tecatgagtt
ccgtgtceccc gtagaccgac tttatgggcc cgtagaggaa cccagceccac tctgatacaa ccacgtggga ggggéagcgg
gatc

tegttyt4a Gacacatfieddc ALC AL A RTA Y Edydgt 2R g B dttaaa
gctgt@ﬁﬁ@m@gﬁé@l@?mg@@ﬁtﬁégQé@t@aggei&@'&{@gt&taﬁﬁg@:Mrc 2QQ44dag_ST3rdxbggaggatitg

atatt aca tacca 1c_-;at cctttc ataa actct c tccatct 8880 gtcagaaaac acaatcttctt ccag

CHOSHBPASGalSCAl BOSBhOATS080 JuatAGadet hoPRAL b B Lot Apttoneeiiibiccs

cgcgetegtt®OCH ggﬂg@tzgmgdtaagtmaacagtamag cgcggcgacacal dtocalteag garagatggrxaso
aactaacttt aatccttgta aaaaatggag gaattgttaa tggatatgta acgctaatgg 32160
gagcctcaga ctacgttaac accttattta aaaacaaaaa tgtctccatt aatgtagaac 32220
tatactttga tgccactggt catatattac cagactcatc ttctctiaaa acagatctag 32280
aacTraaaata caagcaaacc gotgactita gtgcaagagg ttttatgeca agtactacag 32340
cgtatccatt tgtccttcect aatgcgggaa cacataatga aaattatatt tttggtcaat 32400
gctactacaa agcaagcgat ggtgcccttt ttccgttgga agttactgtt atgcttaata 32460
aacgcctgec agatagtcgc acatcctatg ttatgacttt ttratggtcc ttgaatgetg 32520
grctagctcc agaaactact caggcaaccc tcataaccic ¢cccatttacc ttttectata 32580
ttagagaaga tgactgacaa caaaaataaa gttcaacatt ttttattgaa attcctttta 32640
cagtattcga gtagttattt tgccteccce ttoccattta acagaataca ccaatctctc 32700
cccacgeaca getttaaaca tttggatacc attagagata gacatagttt tagattccac 32760
attccaaaca gtttcagagc gagccaatct ggggtcagta atacataaaa atgcatcggg 32820
atagtctttt aaagcgcttt cacagtccaa ctgttgcgga tgcgactccg gagtctgaatr 32880
cacggtcatc tggaagaaga acgatggygaa tcataatccg aaaacggaat cgggcgattg 32940
tgtcrcatca aacccacaag caaccgetgy ctgogtcget ccgtgcgact gotgtrtatg 33000
ggatcggyot ccgeagtgtce ctgaagecatg attttaatag cccttaacat taactttcotg 33060
gtgcgatgcg cgcagcaacyg cattctgatt tcacttagat tactacagta ggtacageac 33120
attatcacaa tattgtttaa taaaccataa ttaaaagcgc tccagcecaaa actrcatratct 33180
gatataatcg cccctgcatg accatcatac caaagtttaa tataaattaa atgtcgttcc 33240
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tgtcagttca tccggaacta ttctgattcg ccatccccta ttgtgcaggg ttatcagatc9120 cacactggtg gccacctcge
ctcggagggg ctcattggtc cagcagagtc gacctccttt9180 tcttgaacag aaagggggga gggggtctag catgaactca
tcaggggggt ccgcatctat9240 ggtaaatatt cccggtagca aatctttgtc aaaatagctg atggtggcgg gatcatccaa9300
ggtcatctgc cattctcgaa ctgccagegce gegcicaigs,9gaitaggag,ggatgccccad360 gggeatgggg tgggtgageg
cggaggcata catgccacag atatcgtaga catagagggg9420 ctcttcgagg atgccgatgt aagtgggata acatcgeccc
cetctfaiRRPRgEfc §CAE4 0D Gt AR BEPAGHTERGET o jEEasytatl areedRg Eetagatidd Wcggttggg9540
titttceggeacieiagaga It gaen 3R BR1GACA L Jali9a-29R R apRRRA detstggaagigtaaaat

gggcatgagg taagcctaca gagtccctta tgaagtgg

9660 atatgactct tgcagcttgg ctaccagctc

cggtgatg

agta®ateeaYdgcatantasr2o @?6@&@55%&?{8@%%@5%88?&&5@adﬁ’gﬁﬁ@é&%&&ﬁccc ééég&g&cgcgwso

ottgagaagedaiictiegt gajaetcaagiaciatteoraggaoganace Lotalttitci84gagacggtaa gamaaca
tgcgcagce

tgta
gag

&%act%att act

CHER

cc ttgta g ac agcatccctt9900 ctccactéqgg

g&a‘f C8l attalgatit tya

gg%iﬁg? C'[t%‘_3

gctg

tgtc

aggccccl10020

ctgttcccaga@gugqe@@aaeacccgcgtcaum@gggmgmngmsamcatcaﬁ@mgaggatct

tgcegaeest ggacaignag

aagacgatct catcaaagcc

3300 ah

JetidReadddiec:

tgatg g tgccccacta

fhe

acc tCt

gtic taagaat

bR

t lattgataag; clgageggee
ga ggggtgccce

tgacat§aggloPb ¥ teapatdrtg agﬁ@ﬁca&caagegagmtgtmgwg@gaga‘g@mw@ttcgég1@@20 ggcccattcg
tgca‘EQEQ@Q&%@CQE%@@&%@%&Q&E%E&Q%Q%EE@EEQ‘EQ%Q%Q@@&J%@Q&HQE 8actggtess gotactgacg

aaaatgctgt ccgactgcca tcttttctgg1044

ggtgacgcaa tagaaggttt gggggtcctg ccgccagega tcecacttga

gttt AR JFAGEIAERF RYABIYPEGEY T GttreaperFAntitcalga eEagcatgEr§560

tcratectgce
ggtcaaaaga
gaaatcatce
aagcagcaga
cgcagtactt
aaaagcacag
aaagcctrcca
tcctcaaaca
tgaattattc
agggcgecct
gtgtcacctg
cttctctaag
gcocoeecggg
tggctccagce
agttgctgga
ccaaagaaac
acattgttag
ctgtcgaaca
tcgaccctcg
gcecagcatga
gaaaaaacag
caccccregce
ctgetgttea

catggcttac

cgcttagtgt
atgctggctt
acggtagcat
ggagagggaa
caaattgtag
Ctaaatcaaa
cgcgecacatc
tcatattaca
gtgtcagttc
ccaccaccat
tagcaaatta
trctagttgt
aacaatagca
aaaaacaaga
aatataatca
attcaaaacc
ttttgaatta
ggtggaaaaa
taaaacctgt
ataattctty
ccaacatagc
ggatacaaag
ggcaacgttg

caggcaaagt

grtecegtetg
cagttgtaat
atgcaaatece
gagacggaag
atcgcgcaga
agaaatgega
caaaaacaaa
ttcctgeacc
ttgtogtaaa
tcttaaacac
agaatggeat
agatactctc
ggggacgcta
ttagaataag
ggcagagttt
gttgggatgce
gtctgeaaaa
tcagtctttc
cattgtgatt
atgaagcata
ctctgggtat
taaaaggcac

ctcecggtec

acagcgggcg

ataattcaag
Caaaactcca
caaccaagea
aatcatgtta
tggcatctat
ttttcaaggt
agaataccaa
attcccagat
tccaaaccac
accctcataa
catcaattga
tcatattatc
cagtgcagta
catactggga
cttgtaaaaa
aaatacaata
taaaagaaac
catcacaaga
aaacaacagc
caatccagac
aarratgett
aggagaataa
ctctaaatag

cacaaagcac

tacagccaca
tcatatttaa
atgcaactgg
atttttatic
cgeceeecact
gctcaacggt
aagaaggagc
aattticagc
acattacaaa
tgacaaaata
catgcccttg
accaaactgc
caagcgcaga
accaccagta
ttgaataaaa
ggttaccgcey
aagcgtcata
caagccacag
accgaaagtt
atgttagcat
aattttaagt
aaaatataat
acatacaaag

aagctctaaa
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ctcttaagtt
ttgttctaag
attgcgtttc
caaacgatct
gtgttggtga
ggcttccaac
attttctaac
tttccagect
caggtcccgg
tetrgetect
gctctaagtt
ttagccagaa
cctececcaat
atatcatcaa
gaaaaatttt
ctgegeteca
tcatagtage
ggtctecage
cctegeggty
cagttaaaga
atagcaaagce
tatttctety
ceteatcage

gaagctctaa

33900
33960
34020
34080
34140
34200
34260
34320
34380
34440
34500
34560
34620
34680
34740
34800
34860
34920
34980
35040
35100
35160
35220
35280



ggggattagc tgcttgccaa aggaccccat ccaggtgtag gtttccacat cgtaggtgagl0620 aaagagcctt tctgtgcgag
gatgagagcc aatcgggaag aactggatct cctgccaccal0680 gttggaggaa tggctgttga tgtgatggaa gtagaactcc
ctgcgacgcg ccgagcattc10740 atgcttgtge ttgtacagac ggccgcagta ctcgcagcga ttcacgggat
gcaccttatg10800 aatgagttgt acctgacttc C%@@?Q?Q@?@'ﬁ"%?@% ggaaaattga ggcctggcgcl0860 Page 45
2090771SG_ST25.txt ttgtacctcg cgctttacta tgttgtctge atcggcatga ccatcttctg tctcgatggt10920 ggtcatgcetg
acgAGecAE §EGOERAITES LRCEBHICE BGyEHETECAgH RFTTAgLovstrtatiagiacy agadtycgca

99ccoQRgSh Yiecadagte dgadararigedeagicrd Ld0AP airdlaans agliranaa fattageiigycatgatctit

tggagggcgt gagggaggtt11100 cagatagtac ttgatctcaa cgggtccgtt ggtggagatg tcgatggctt gcagggttcc11160
gtgtCERG G CdcteR T EERtgcECHGRRICH HIHACGHES GigdEtdrL Fo0 taEsEtyc atdittifaa gcggtgtcga
999Qﬁ%@%@ﬁt&%g@@@@%ﬁ%@ﬁ@ﬁﬁ@ﬂé@@%@%@@%@@gwgﬂﬁa@m&cg tcggsgecgc
gcgcgggtag gttctggtac tgcgccctga gaagactcgc atgcgcgacg acgcggceggt tgacatect:

QatchAEE B 00 AT ARGHACERD CEoiIEue (ERACEH A e FcagatieR 1460
atcteggtat cgttgacggaaggetigctaaggatitctt gwacgtcgec agagttgtcc11520 tggtaggcegaseicggcecat
gaactgctcg atctcttcct cttgaagatc tccgecggeccl1580 gctctctcga cggtggecgce gaggtegttg gagatgecgcec
caatgagitg agagaatgcall640 ttcatgcccg cctegttcca gacgecggcetg tagaccacag cccccacggg

atctetéyby 1 ZA00 cgeatgacca cctgggegag gttgagcetee acgtggeggg tgaagaccgce atagttgcat11760
aggéé 0gto gcgatgtget cggtgacgaa gaaatacatg11820 atccatcgte tcageggeat

t0a Abagtagh oagiol

ctcgctgaca tcgeccagceg cttccaagceg ctccatggec11880

<220>

<223> hTERT

<400> 17

ctgegetygtc ggggecagge cgggetocca gtggattcge gggcacagac geccaggace 60

gegettccca cgtggeggag ggactgggga cccgggeace cgtcectgece crteaccttc 120

cagctccgeo toctCCgoge ggaccoogee cogtececgac coccteoecggg tococggecc 180

agccccetee gggoocctoee ageccctece cttectttee geggeceecge cetetectey 240

cggcgegagt ttecag 255

<210> 18

<211> 38084

<212> DNA

<213> Artificial seqguence

<220>

<223> aaatctatctatataatataccttatagatggaatggtgccaacatgtaaatgaggtaatttaaa
aaagtgcgegetgtgtyggtgattggetgeggggttaacggetaaaaggggcggegogaccgtggg
aaaatgacgtgacttatgtgggaggagttatgitgcaagttattacggtaaatgigacgtaaaac
gaggtgtggtttgaacacggaagtagacagttiteccacgettactygacaggatatgaggtagtt

<400> 18

aaatctatct atataatata ccttatagat ggaatggtge caacatgtaa atgaggtaat 60

ttaaaaaagt gcgogetgtg tggtgattogg ctgeggggtt aacggcetaaa aggggeggeg 120

cgaccgtggg aaaatgacgt gacttatgtg ggaggagtta tgttgcaagt tattacggta 180

aatgtgacgt aaaacgaggt gtggtitgaa cacggaagta gacagtttic ccacgettac 240

tgacaggata tgaggtagit ttgggcggat gcaagigaaa attctccatt ttegcgcgaa 300

aactaaatga ggaagtgaat ttctgagtca tttcgeggtt atgecagggt ggagtatttyg 360

ccgagggccg agtagacitt gaccgtttac gtggaggttt cgattaccgt gtttttcacc 420

taaatttccg cgtacggtgt caaagttctg tgtttttacg taggtgtcag ctgatcgctg 480

atcggacgtc ctgcgctgtc ggggecagge cgggetceca gtggattege gggcacagac 540

gcccaggacc gogettecca cgtggoggag ggactgggga cccgggeacce cgtectgecce 600

cttcacctte cagoetcecgoe toCtCcgoge ggaccocgee ccgteccgac ccctoccogag 660
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tcgtagaagt ccacggcaaa gttaaaaaac tgggagttac gcgcggacac ggtcaactcc11940 tcttccagaa gacggataag
ttcggcgatg gtggtgcgca cctcgegcetc gaaageccct12000 gggatttctt cctcaatctce ttcttettcc actaacatct cttectcttc
aggtggggct12060 gcaggaggag ggggaacgcg gcgacgccgg cggcgcacgg gcagacggtc gatgaatctt12120
tcaatgacct ctccgeggeg geggegceatg gtctcggiga-gagcacgace, gtictcectg12180 ggtctcagag tgaagacgcc
tccgegeatgdeecigrr@tgotgactyag @ggeictaga figggeagggcacageact gattatgcatitatcaatt
gcccc tagg tactccgc chSQﬁOt@Cagaaacct%a tc tctcgg atc%ac gga tctt aaaacc Ettcgacg

agcgctc §acﬁ§%0c gg?gaégat cgcc §§89ag %Cc 88%0:;10 g%tc%ggtg E‘;%]c 88589 gctagacgct12420
cggtcggoutaetatogic dpstegtic atarietauTy agugeqmsn- gedg clgcigh 480 gigedgaaat taadéltaggc

agtt g a t t caggc agccattc
o T T o A e aeec12660
gCtCEiEEHIg €8t G§AGEGRRBECHEELRHEEEY CEEY Y GO CHA§ T92E2Q (e8I 2TPT §ctacaall tttcggcgag

9atgaeaG 19ERACC O (9RO HOsHIgRRale Il 2} LCRgANGEE P RRYEFOLY Haggceresatatigatty
tgtaggagca gttggccatg12840 actgaccagt tgactgtctg gtgcccaggg cgcacgagct cggtgtactt

gagGeGEgaRaoce FAge WE 850G JEGaGEEat b gigdegg gGeatgasdfetctgtagd®tgaacgggt
gatcgeeegs: latecegagicegicnageRaleagtcgs -cagceg otit regaeiietcgaigeatnea acaaga@gct geecegectat
cccgagc cagaacctg taacgc t ttttgaggtc cctagtctcg caaccatgt acctgatg tctggtggtt cgagcctgat
oA S B AP B Do A A B R AL A Rt gcagt CHagtactly
accggattet agegghggaty crageatgatygioyatyagtiatg gl acggagaaeatigogiegcyy apeegcggct
ac9gagiaga 130°acgele pgugliagg cedeaacana eaglacaa astacgag gltiaetc gatplggact
cacccgcg g%tcag ca ggcgagct gdatgadgtca ggctacgag cgcaccctgz?gaggctatcg Caacatagca
g9gdgAtIgc 2990 gatyy deedrciegeargggttaus tytangaterganetietgcaugfaeigy tytgaiifc gaagactgat

0Caslgeac AGUAIARAI0 URMGINIac 001 0g09an,R0CeraRle A dgtaccccgg agcgtagtat
ttg ag

gtcgtt ttctcggg ttgcggtatg cgagggttty gagcgageee agatgegece ctgcaactac tggaagaggg tgcaactaaa
g9adé§888h%5éc 4868685 gERIcAE AGACEEEHAR 1ERR CEOt R BeRadidceS shjifacaacdaUBtatgatct

ClgagaganiRaa!egamsm igracigae oAt Cacsaac49s arRR SaRGa0a Y ef@eataga ggegegacce

ngC§¥§ éﬁgtgg cgtgaaccag gcgcaggtgce agcgcetacgt ggettgecge acagagaage 1620
aggccaaget ggeeoctgete atcaaccagg tcggectgtt cetgatcgtg tecagegetg 1680
cctgctgtgg catcgtcatg tttgtgtict acactgactg cgaccctcte ctectggggce 1740
gcatctetge cccagaccag tacatgecte tgetggtget ggacatcttc gaagatctge 1800
ctggagrccc cgggetttte ctggectgtyg cttacagtgg caccctcagc acageatcca 1860
ccagcatcaa tgctatggct gcagtcactg tagaagacct catcaaacct cggctgcgga 1920
gcctggcacc caggaaactc gtgattatct ccaaggggct ctcactcatc tacggatcgg 1980
cctgtotcac cgtggcagec ctgtcctcac tgctcggagg aggtgtoctt cagggetoct 2040
tcaccgtcat gggagtcatc agcggcccce tgctgggagce ctteatcttg ggaatgttec 2100
tgcecggeety caacacaccyg ggcgtecteg cgggactagg cgogggettg gegetgtoge 2160
tgtgogtygge cttgggcgec acgetgtacc cacccagega gcagaccatyg agggtectge 2220
catcgtcgge tgcccgetge gtggctctct cagtcaacge ctctggectc ctggaccogg 2280
ctctectece tgctaacgac tccagcaggg cccccagetc aggaatggac gccagocgac 2340
ccgecttage tgacagette tatgocatct cctatcicta ttacggtgoc ctgggcacgce 2400
tgaccactgt gctgtgcgga geectcatca getgoctgac aggeoccace aagcgeagea 2460
ccctggecece gggattgttg tggtgggacc tcgcacggca gacagcatca gtggeoccca 2520
aggaagaagt ggccatcctg gatgacaact tggtcaaggg tcctgaagaa ctccccactg 2580
gaaacaagaa gccceectgge ttectgecca ccaatgagga tcgtotgttt ttettgggge 2640
agaaggagct ggaggggget ggotcttgga cccecctgtgt tggacatgat ggtggtcgag 2700
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ggccatcgct ccgtagatgt tcgegeacge tggecagtga gageggceteg ttcgagteca tggctatece ctgctttttc cegtgagtgg
ccccggttgg gcagcecccgt tttttttttt ccagcaacag tgcagctgca cgagggattg aaaggactct ggagccagag

. ggatcgaaga cccagctagg ggaggagcgc ggaagtgacc cactagcaaa ggcattcagg gatcaacatc ggcagctatc
gaccccctac tctgaaggtg cgcggtgage aagageicia3caatgncag agaggtggat gtattittge gagccagecg
ctgtageaggaagatggrcatggticcagatgggacoagea acteegiggicaagetaagagaginicgacce clyprgtgt
ctcgcgeccg agectaagceg tatttccaag ttttttgttt gcecccttctc gecgtgagce cgcgcct Cgcgal t gagatgcga
B S A e B T A b S et B cadgta aaladicgg.
gtactgatggatyactotiyagerageaggacasgyguuctgeccagtoychigaagtegaggcagatggaac #8€ggeatta

99°1CEg900, FCRARIOAta QUACgERYE. 9Le9Rcg. PIONN0SRRS AT SIeg.aceacuan gggligcc

tagtctggag cggetcgiat accccgeeag ttgtcgecca agcaacagec gcgégggaca gggctcceate acgtgeccea
catctagatt HaGACOaE EEHEJUiesa chrat titRRs SJCARigRY TIes6E Gt 1OERRIARAE ttatadidféd tettgagect

aca
129

%%QQSQ&&QQ%‘EQ%
13020 13080

140 13
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1464Q k€00 t4 ¢60214880: 1 4880 d4RAD ggctgaadfR0rykiyaad 2h:bdcaasgeataat ggegctgacy

ttgg
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8588%L&a

SR S

TS

i e

ccgtggtaagaaagagtatactagoigagghgegsgagapygangtgtace gragacaggguetigeagaca gigaacctga

999

agcagacc
gagcygatse dettgeg tbeygag gy og aRcac RIS agte cogfttaykag ctageagradiycctt gtfyéygcecge

Catg@é‘&é‘ékgé‘ét?tgﬁ%‘é‘é

tagaagacac tcttccg

t t {
R AaGA acCeadn

CCa

5%?3‘“&%5@9&%@%99

gga

f
g

ccctgaac

g%cgggggl%%t%%agt ct gtg tg %%C%%E%g&%%t&ggg ctaﬁ:égctt aacctgtatc

cttgctaa atgcgcttac cgctgaggag

2G9,9992C9a8t HUACRYSRAYC atatdinge aagggggcga

t ccgfgccecga agetgcaagt cetttcccta gecagtgaact ggggagaata acccgeccgce actctttget

gag§eeanaBoagoEeRiaga1ggRlants! GaglagatLY aegdcdats 19bg dotatiaagtagac

48ccgtagac

9l9ggacE IR ARCIAINIRIA ATEGC AREEE tvarteat ¢dgediacea Aaqplaaaaa gagmactcac

caag
ccee

gccatg tatctgtgtc tagtacgatg ggggagacgag agggtcctcc tecttcttac

ARG AT YuEgéates

a

e B 56 oL AL,

cactggaggc tcccttcgta
Pag

209QeédSsaoty 2 tnt Gagenanity cigagsacgeutosignagas caaigect iqaceceegeyg aggemycacl 7040
ccagaccatc aactttgac

e asctiacs adeauicaca
acgagtacarficageant aagtcasts &

FrGar

ggt

aaga

CiPaaggty

catcatgcal 7100 cacca cccaacgtga
oAty ]’F %9%&9

gototccdgahaage

tac agtaaatgac

acctatgaratagayagyeak 220 dagckgbatn tagrEpigls tig agecat stascagaet gyceactttt c3@ftitaccat17280

gacgc%tg%agfggs%a%%ﬁaﬁ%‘&%‘c

ttggtgtta gacact agaaatttca ggé&%ggg

acgag

S

QQ&%&Q&%@Q@@%@%

ggaccccgaa actaagttga

atg

lggagtgeighgaaagtgaca

ccagg tgtctacact

tatgdggeat toCactigalTIET CRRIGEITHS Efg SCHE §EYy FerRpR e i cRidd Eg¢tFactta &4 cttgct17520
99cRiGaYd 3RY2ga5Ae FaliCCRYYFad gilicaaaRicata lafayragateioad/a80 Agpgggtagbaticctgcce

ttttggatgt cactgcctat gaggaaagca aaaaggatacl7640 cactactgaa acaaccacac tg

gctgttggg%gaggaaact

agth’é@ﬁ@&@at%ﬁ&EﬁW Trrttcttgc gattttttgt aggtcctgtg tctgatgatg
agtcaccttc tectgattca actacctcac ctcctgaaat tcaggegeoc geacctgeaa 4140
acgtatgcaa gcccattcct gtgaagecta agectgggaa acgccctgct gtggataage 4200
ttgaggactt gttggagggt ggggatggac ctttggacct tagtacccgg aaactgccaa 4260
ggcaatgagt gccctgcage tgtgtttatt taatgtgacg tcatgtaata aaattatgrc 4320
agctgctgag tgttttatta cttcttgggt ggggacttgg atatataagt aggagcagat 4380
ctgtgtggtt agctcacagc aacctgctgce catccatgga ggtttggget atcttggaag 4440
acctcagaca gactaagcta ctgctagaaa acgectegga cggagtctct ggcectttgga 4500
gattctggtt cggtggtgat ctagctagge tagtgtitag gataaaacag gactacaggg 4560
aagaatttga aaagttattg gacgatagtc cgggactttt tgaagctett aacttgggtc 4620
atcaggctca ttttaaggag aaggttttat cagttttaga tttttctact cctggtagaa 4680
ctgectgetge tgtagetttt cttactttta tattggataa atggatccgc caaactcact 4740
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tagaggagat acctatataa ctgaaaaaca aaaacgtgaa gctgcagctg ctgaagttaal7760 aaaagagtta aagatccaac
ctctagaaaa agacagcaag agtagaagct acaatgtctt17820 ggaagacaaa atcaacacag cctaccgcag ttggtacctg
tcctacaatt acggtaacccl17880 tgagaaagga ataaggtctt ggacactgct caccacttca gatgtcacct
gtggggcagal 7940 gcaggtctac tggtcgctcczﬁ%%t&atsg(%qgggcca gtcaccttcc gctccacaag18000
acaagiagasagagiancead (96i0getae agagClai sscaleligt gaanaraltithdagh ctacaatgagegageegtgt

actctcagea ctccgaaca T%gcacttc c tcac ca%%[18120 cttcaaccgc ttccctgaga accagatcct catcegeccy
CCOYLHCeta CARMAEET féog&?t%aacgtt fa S REAG it He AR R £5G999R_ E g cegtfReO

gcagussiat82d(hccggggagicagegdytgaeegifaatan CHCORGRNAS cgracaigigLectacyiiad 8300

caa ct atagt gcgcegt tetttcaagce cgcactitct aaaaaaaaaal8360 aaaatgtcca ttctcatcetc
gcccag{aa?%ga%gc gg(fct%%%89%gg?gqatgj%%%cc%%:cctfgﬂggagcégfgcta%}aé:aéagaac%%%géaagcg%%% acccagcatc
ctgtgtgcgtaedey Jiebat 848 ttet geqoto BrigYPEHE btteadggul Gptagutyuad tigggaccae4o

99tcagigatkit0 igalsgrcs agateglcac CaalOrlsal aRalRGIGClACigrass lagalciactiango glggatgeag
ttattgacag tgtggtggca gacgcccgeg cctatgetcg ccggaagage18660 cgaaggaggc gecatcgccag gegecacagg

gctalfictf BES%0 £ ABRIGGELaASRTIBTID ERAIGREIRAgHEEEREAT tGifdggegaiagagctfc ttagagcggce

caga@@ﬂ&@ﬁt@i%ﬁ@ﬂ@aﬂggga@%g@%@@ggfeaggégﬁegcmgﬁggg@gggggagge%@@c agcagrggccl8s40
attgccaaca tggfcccaacc gcgaagagge aatgtgtact gggtgcgtga tgccactacc18900 ggccagegeg tgecegtgeg

caccetoRd e JRIAt HfPag AR GABRAGHE 80°cSARIdRPRE dgEdge BRagtatgted Ehgegeaaat
acaagyaagagatguseagdai?gRagerdc cafiRaGa eR; CoERHItRG agacacgaeadcctatgaigogagtttgctt
ttggajcaty gtgectaege atggtgece %%:cta%cct accttcgaca accacctcaa accactcgaa ctgcacceat
agcaacacct aaca%fggca%%ga eete ?ggcg%%g%qg%g a C%%%%%&é&é‘@&%&cgca 5¢8cactaa
gtCCHERECA0EBgYCATT JLe UGt asuttatggg maat agemc ggatotggea BRcaactggt gegiccgega
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tgaggé@gﬁ%%gﬁgg98%3@8845§“¥¥¥%383&&9%%5%%gcttt tttgggitta ataatacgtg 5520
tgtagaagCt tgggggcaag trtagtgtgag gggttgtagt trttatgcat gctggattige 5580
dacatcaggt agggtcaaga gtcagttgtc tgtgaagaaa tgcatgtttg agagatgtaa 5640
tcttggcata ctgaatgaag gtgaagcaag ggtccgcecac tgcgcageta cagaaactgg 5700
ctgcttcatt ctaataaagg gaaatgcecag tgtgaagcat aatatgatct gtggacattce 5760
ggatgagagg ccttatcaga tgotgacctg cgcetggtgga cattgcaata ttottgetac 5820
cgtgcatatc gtitcacatg cacgcaaaaa atggcectgta tttgaacata atgtgattac 3880
Caagtgcacc atgcacatag gtggtcgcag gggaatgttt atgccttacc agtgtaacat 5940
gaatcatgtg aaggtaatgt tggaaccaga tgccttttcc agagtgagct taacaggaat 6000
cttigatatg aatattcaac tatggaagat cctgagatat gatgacacta aaccaagggt 6060
gcgcgcatge gaatgcggag gcaagcatgc tagattccag ccggtgtgcg tggatgtgac 6120
tgaagacttg agacccgatc atttggtgct tgectgcact ggagcggagt tcggttctag 6180
tggtgaagaa actgactaaa gtgagtagtg gggcaagatg tggatgggga ctitcaggtt 6240
ggtaaggtgg gcagattggg taaattttgt taatttctgt cttgcagctg ccatgagtgg 6300
aagcgetict tttgaggggg gagtatttag cccttatctg acgggcagge tcccaccatg 6360
gocaggagtt cgtcagaatg tcatgggatc cactgtggat gggagacccg tccageceoge 6420
caattcctca acgctgacct atgccacttt gagttcgtca ccattggatg cagetgcage 6480
cgcegeeget actgetgecg ccaacaccat ccttggaatg ggetattatg gaagcatcegt 6540
tgccaattce agttccicta ataaccCrtc aaccctggct gaggacaage tacttgttet 6600
cttggcgcag ctcgaggect taacccaacg cttaggcgaa ctgtctaagc aggtggecca 6660
gttgcgtgag caaactgagt ctygctgttyc cacagcaaag tctaaataaa gatctcaaat 6720
caataaataa agaaatactt gatataaaac aaatgaatgt ttatttgatt tttcgcgege 6780



aaaataacaa ccccaagacg ccactgtggt aggtgtacgg atggcaagcg gaaatcccac ggagaggcgt agcgccagag
aggtcaaagt tcaagattcc ttgaggtgca gatcacgacg CcCatcattcc ctcgccgecg gcaaattgac tgacgctgcc ctecttgcag -
agaaactcgc gctatcagca gcgatcgggg cattggaaaa tatgtttttg aggccgtaca aattggagca aacaaagctt
ttccaacaga aaccaggctg gaaatggaag cccgggerag gtaaagetcg cetictcagt cetgticcca agaccgegte
aaaggAaggecgeosgioeatcilaceces aaatgacRgheastadatey sEccagcEte ARadedcyag gglrgaagac
aagacctatc caccgagtcc aacggaaccc aaagtac C cactcc gt caaaccacct tccc CCgcc gcgegcegcegce
atatd:g?é:@&aa858&8%5@%%‘335&&@actdj‘a&%c aa%tet?atra%g&'fﬁﬁéﬁ%tﬁagtwgcctg g%f&ggag

ggaacrgcagtaggingtaga tacaagaaca tgg agaaana agcagacgct gantgececagcaagatcgage@ncctgtcge
ctgg c. at tgat.gcaaa C ctac aggcggcaga.aggaggctgt ccctgcagce atcccac
B R 00, smoiecs
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gaa gc gcattcccetitg gt agcccaccct accgcggeg cataagaagctgggé%%ggag tcctgggaac
ccatagtcaasiccgogeta anagaiiie acegttgaaseagectaracgaHiccoaettagcc cabed@ctt atatgcaata
9a99Gisig9Rga0teda9-2aCteIe9eGiagicaghaccgocalic GIFIg90tY Catlelpce caggggctag

cgatccctac ccacactttc caggctgttg cgtggcacaa cattggctac cagaaacttc agccgtcacc tatgagacaa cgttaagagt
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attac_ca%ct t%cata c%%%t% acacggg cttacgcttg aatgcaacca tccttcacca ttcgtatatt aagaa gtct agtccaaatg
diiced g

tgcaAtA§a¢adg SLtAH A0 Y e A Yt A8ERAgSHREETR%A catgBgElyg citttcgaag
gtctageigacigeaageng cteaaaggegccgtiinceggagegagacog: taneiitig-tacgageggc aagstarce ticcticatg
ttgctgactg cgcaace cgcgegca aaccgtatte ttgtticatc gcagggatac tgggaactgg ca gtc agttgcgata
ccaagc%gggé?% é:gaﬁggg%%ggagcgca%a%%gfg%gt%c &t o %:%t&ﬁ%&l%t%%&af&?%%%c g acaftccctga gcaggcaggt
aacadaacdesaeceagesaatahateatastaggygdeceragatgattta todcgacyt goanareptt cadgetoeagce

tcgt%%%%%&%éb%%%&Q%aga%&gmt@eatg&gﬁgt%%@gaﬁ%%@g%gggzgtgﬁa g99tgisgaa aggtgctata

ttgaaagggc aataaacagc atttactcag gttgcggaac aatctcggga aggagcagag cactgggttg tgggtcactg

ttccERBACALG IR T CE AT YT A8 18906226 E8E bt LTECiERft GERARBLSHY ggttda®fag ctetggcttt

ttatceatae QtgcHacawe dagegasstd deegaiosal agieagaala: sIeGase0g e fRIASRIOC coigggrtac |
cccecgacaag ctggetggct gttctcggat cagtgecctt gggtcecgege ctggeccgac cagceatgete ccggcttccta caccgcgttt

actttatitP BAHICHab g 40ta58E PAAG8I  BEERISHITARAEHGR AtGeRagRAIY 700
cctctgtteg tcctcactgt cttecggatc getgtocagg agegecaget gttggggtag 8760
gtattcocctc tcgaaggogyg geatgacctco tgeactcagg ttgtcagttt ctaggaacga BB20
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gcagctaaca tctcgcaact ccatctettg gatggcacct gtcagetgge gtggacgggg cagatgettg gatcgeatgt gttaattaca

gtagggtacc ccgctcatcg accatgtgge ggacagaaca cccatggatg caccagccac aacgccacca gggtccggaa

ggaccctatt ctcgectgeg tttggttgga gageggctca getaccaaag tcagccgcect cgecccatgg caatcaccee

aacacccact gaccgtatgg tacatgcact ggggg{%%%ég ccacaactt cacagttggg acactatcaa cat ccaagtc
B

2316023729 AP 380:23340,23400:33 Q1237092:3460:43820 33§60 23940
24000 24060 24120 24180 24240 24300 24360 24420 24480 24540 24600 24660 24720 24780

24840 FH566%1360°2 5650525882613 S0887HBCEEPIER i@ Ydcatcc i igggggtcat

cttacaigitaggegtgcacadgacgygagea?@grgcaggetgge digiggtige aajcagagigaatggggatvagcatcatce

%ageﬁctéqggbggcg:tqé%%a gta?%%ttcctg%%%go ggccttactt
acagttg

tggcitt 6 aqgttatc cct aca cagccttcat

e e R Ay SO Pl
atcgligtiepgttarctgagvaeatatitsi2s8d0 greceageggtitttgygtgadetyggotet giaiygattc tcéiteatag
cocadaseegonby ligearte AcaRplgeRy deoalagh aloBlenlalgde!qalon [patgocalzngo caggeattic

accttgectt cataatcggt gcatccatga gcccacagag cgeaccegg gcactcccaa ttattgtggg cgatctcaga
ataat&ATgPACE4atCEAINgE 4850 SHA2T BT to CCRETRE bty tE R SliCa g Gdtadtgtc adédfgatgc

cacagferiaai A elcaiiagen (actaaiages aoalasarit alaliasdeg Jostoeietd Acalcagctt238g9 gaaagaggtt

ctcagatcat tatccagcct gctacctttcc attagcacag ccatcacttc25860 catgcccttc tcccaggcag ataccagggg
3

cag RS HRatteitha CABT Gt EaS2E 50 HPSHALRP teftEtag Hy Radidr gtcgatcttc 34Lcacttc
tcttggeata2ggsy cuctnaaly 6190gegocata0dgoirgat gnagereaty Greattragygagccigte2®040 tetticttct

LD T Ao A b GAMISILTED EgaAbtoed lesASAHTA St SED tagrag T4 Bosceggace

CccacHEyHEg26@ 24 gtagyiyic Ao tog gip geagRuTg agYCIROIURIgagggCiguggictggee 26280

19929095092 99C199£a9- 0 5AlGE AEAICIUeg NG 1GRS AUg9cIUEa0H Do 9600
tctetggaat atgttaaaat gggcatygagg taagcctaca gagtccctta tgaagtggyc 9660
atatgactct tgcagctigg ctaccagctc ggcggtgaty agtacatcca gggcacagta 9720
gtcgagagtt tcctggatga tgtcataacg cggttggcett ttcttttcce acagcetcgeg 9780
gttgagaagg tattcttcgt gatccttcca gtactcttcg aggggaaacc cgtctttitc 9840
tgcacggtaa gagcccaaca tgtagaactg attgactgcec ttgtagggac agcatccctt 9900
ctccactyggg agagagtatg cttgggetgce attgoegcage gaggtatgag tgagggcaaa 9960
agtgtcccty accatrgactt tgaggaattg atacttgaag tcgatgtcat cacaggcococc 10026
ctgticccag agttggaagt ccacccgett cttgtagycy gggttgggeca aagcgaaagt 10080
aacatcattg aagaggatct tgccggccct gggcatgaaa tticgggtga tittgaaagg 10140
ctgaggaacc tctgctcggt tattgataac ctygageggec aagacgatct catcaaagec 10200
attgatgttg tgccccacta tgtacagttc taagaatcga ggggtgcecec tgacatgagg 10260
cagcrtctty agttcttcaa aagtgagatc tgtagggtca gtgagagcat agtgttcgag 10320
ggcccaticg tgcacgtgag ggttcgettt aaggaaggag gaccagaggt ccactgocag 10380
tyctgtttgt aactggtcocc ggtactgacg aaaatgctgt ccgactgcca tcttttctgg 10440
ggtgacgcaa tagaaggttt gggggtcctg ccgeccagega teccacttga grittatgge 16500
gaggtcatag gcgatgttga cgagccgctg gtctccagag agtttcatga ccagcatgaa 10560
ggggattage tgettgccaa aggaccccat ccaggtgtag gtttccacat cgtaggtgag 10620
aaagagcectt tetgrgegag gatgagagee aatcgggaag aactggatct ccltgccacca 10680
gttyggaggaa tggctgttga tgtgatggaa gtagaactcc ctgcgacgcg ccgagcattc 10740
atgcttgtge ttgtacagac ggccgcagta ctcgcagcga ticacgggat geaccttaty 16800
aatgagitgt acctgacttc ctttgacgag aaatttcagt ggaaaattga ggectggogce 10860

Page 45



gcttgactga tttcctccge ggcetggccat tgtgttctcc taggcagaga aacaacagac26400 atggaaactc agccatcact
gccaacatcg ctgcaagcac catcacacct cgcccccagc26460 agcgacgagg aggagagctt aaccacccca ccacccagtc
ccgctaccac cacctctacc26520 ctcgatgatg aggaggaggt cgacgcagcc caggagatgc aggcgcagga
taatgtgaaa26580 acggaagaga ttgaggca%égm%%cggzgqggggggct atgtgacgcc ggcggagcac26640
caggaggagetgnarcaetiietagagegn gegoaldageacss Cecada eaiCarIE8207I0 gatggegitt accaggaggc
tgggatca g atcatgtc ccgactacct caccggcctt26760 gtggggagg acgtgctcct caaacatcta 8caaggcagt
cgatggFe?gt A903cY 5 0GR ARG 54 Gt A o 455589 g cogtlied
ctacgagegg668eagoictitt:cgocioaggicacgtccagageggcaasoes acggrparigargaggeraes26940
cctc ct clittact afccccgaag tgtt c ctaccacatc27000 tttttcaaga aagat
oo R oY S S B croo bt Begatatag
cttccttgija HfaggitealyiR0 Fagatotitytagggtcerup badgigeyagratacgggueytcaaatgeictc0
gcawggeei&%%f&%é% cegtoc OO LG AT YLAARRYCYEL Glagtggaac 19gaggatga

tatcgtggtc acccattftg cctacccegce tgtcatggac catctgctca tcaaacgagc ggatccagac gectcggacg
agyGEaa§EE GG HEEEE 8aR tOCOEEE HelFa BRfTA eREAG 14860 95628 CI§E CREtEHcg chbfftagag
gagapaecias geingraeldaly Ceage g iataueaferagelgeLa5lRAE9 CadRagYIGIIC agagegccct

agactgtgtc tacctctacc tctgccatac gtgtttggaa gagcagaacc taaaagagct cctgtggaca ggttttgatg agcgcaccgt

cgadTRIE Sy RAREE 13 CHa AR P tHACH Rt P REc A 4R EIJGAAB g UG ER4EE gacttthtB? ctctcaccta
ctgctacaiggicogcatgg coaacianot 4AgegY agagggcetactyy aplgeeacia aitgacige aaceaepagt tygctgagega
tcccaga agtaaaggcq aggggtettc getgtggace tecgectace tgcgeaagtt caggtictat gaggaccaat
gggﬁ%ﬁﬁ% %gaggcgqatqgg@g% 515?6%%5&:5 %ga %g‘cg%ag técéca%ﬁa%%agc Cgcgggﬁff%%cg&fgfacgc I((%(rc)sczc%aggat
gtectatigoews Jaageacagyalatya OUdngactyy atagioags eugCagaggauggtygacagsstggaggaag
agg%QQEQ&Q@g%a%gﬁ@&&c?c%cgﬁ&&?@gct‘ﬁﬁcﬁﬁt%@%E@ggfaﬁ%gc%t% calelacg.geagtaggig ggacgagace
gggcoaticc agaaggagey acagogatac aagtectyge gcatgaatg cggugcaac atatectica taaacttcee
ccgcdatts HgchtaEraptaay et eI§8ane cerdfacachdasr §ragithgas tetcaagaac ddd¥fcacca Page

54 2000¢ddaa_ShdadubigageaiageRUCdRgeaa 66ABCALARR £CA0A0AGLIRIIAAGEEY

atctttccaa29280 ccctctatgc cattttccag cagagtcggg ggcaagagca ggaactgaaa gtaaaaaacc29340

gatctHY CRGCR2ARIEFA T tGAER S BAEd g S8t 4AC /R A gB2THBT YEactctddd YYacgcecgag

gctciaitea enpagtesigegedetgaciettgaagagidOdeldcg criccaageg ctecatggee 11880
tcgtagaagt ccacggcaaa gttaaaaaac tgggagttac gogeggacac ggtcaactcc 11240
tcttccagaa gacygataag ttcggcgatg gtggtgcgea cCctogegete gaaagcccct 12000
gggattictt cctcaatctc tteticttcce actaacatct cttoctcttce aggtggggcet 12060
gcaggaggag ggggaacgcg gogacgeogy cggogeacgg geagacggtc gatgaatctt 12120
tcaatgacct ctccgoggoy goggegeatg gtoteggtga cggcacgace gttcteocty 12180
ggtctcagag tgaagacgcc tccgegeate tecctgaagt ggtgactggg aggetotecg 12240
ttgggcaggy acaccgegcet gattatgeat tttatcaatt gecccgtagg tactoogege 12300
aaggacctga tcgtctcaag atccacggga tctgaaaacc tttcgacgaa agegtctaac 12360
cagtcgcaat cgcaaggtag gctgagcact gtttetigcog ggcggggocy gotagacget 12420
€ggtcggggt tctctcrtte ttctocttcee tcctettggy aggygtgagac gatgcotgcetg 12480
gtgatgaaat taaaatagyc agttttgaga cggcggatgg tggcgaggag caccaggtct 12540
ttgggtccgg crtgttggat acgcaggcga tgagccattc cccaageatt atcctgacat 12600
ctggccagat ctttatagta gtcttgcatg agtcgttcca cgggcacttc ttcttcgecc 12660
gctctgecat gecatgegagt gatcccgaac ccgcgcatgg gotggacaag tgccaggtece 12720
gctacaaccc trtcggegag gatggotrge tgcacctggg tgagggtgge ttggaagteg 12780
tcaaagtcca cgaagoggtg gtaggccccg gtgttgattg tgtaggagea gttggecatg 12840
actgaccagt tgactgtctg gtgcccaggy cgcacgaget cggtgtactt gaggcgcgag 12900
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agcccttgcc cgegctcatt ttgaaaacgg cgggaatcac gtcacccttg gcacctgtcc29520 tttgcccttg tcatgagtaa
agagattccc acgccttaca tgtggagcta tcagccccaa29580 atggggttgg cagcaggcgc ttcccaggac tactccaccce
gcatgaattg gcttagcgcc29640 gggccctcaa tgatatcacg ggttaatgat atacgagctt atcgaaacca gttactccta29700
gaacagtcag ctctcaccac cacaccccgt caacaffita pleceqgaag figgccegec29760 accctggtgt accaggaaaa
tecccgateny ageacogiastaniiceicgagaeas ceandogecgaapiicrggatggetaa egcaggimiacagetggegg
gcggttccge cctatgtcgt29880 caccgacctc aacagagtat aaaacgcctg gtgattagag gccgagdt

RO E e B S e S S e S R
tgtgggggey otivcticag tet iyl cacpgeigigaigacoitggagagatcy imicg 8 006Q gagrocrcgcticgggcggceat

tgg c tt tt tgt gt ctictc gc tacccgg
o e S ™
gcogercRigERO248gEyE tgRict apsacaetta tracattet gocgeateyTtgtnrtteicgggaakiéd80300

ccoagitegt E&aa“c“%%aa%%‘ég%9@%%&6%&%%@%&%%@9&9 attaggagggaaggggga

atagactctc gcctgcatcg catcttctce cagcggeccg30420 tgctaattga acgcgaccag ggaaatacaa ccatctccat

CtactCARCAASRCIATSISED COJ8aHETIRJAESABERTYARHCT et AldA Hthataaa dadkfhgtta30540

agageeiess acapadass geticticay tggggactiaaaacaecaiteagateiieldeggagaagarasagacccetice
tcctttcatc cgg%fctcta actctacctt accagcaccc30660 tccactacta accttccc&géa aacaaacaag cttgcatctc

atctdCASEA T AtRIMH798 QG eE i o G Ca 855855658 gtgad et égceggtctt30780

cctactgaeg Guocaiggoi @gtagegygt titgtancgytaguagtagh graggtay 3a084tygHgtgctges ikautttgcta

cotalacacs cHoglg caRiag salaHalg R0R00 19 gUNR Ada3RIYgY GGRIACtaT toplgtioe tactieg
gggtc
cggceggttt ccgcgacaag cgagggtityg gcagoccogt tatttccaag accccgocag 13620
ccgacttctc cagtttacgg gagcgagece titttitttt ttttttgttt ttgtcgccca 13680
gatgcatcca gtgctgcgac agatgegecc ccagcaacag gecccttete agcaacagec 13740
acaaaaggct cttcttgctc ctgcaactac tgcagetgea gecgtgageg gogogggaca 13800
gcecgectat gatctggact tggaagaggg cgagggattg gegegectgg gggetccate 13860
gccogagegy caccegegyy tgcaactaaa aaaggactct cgegaggegt acgtgoccca 13920
gcagaacctg ttcagggaca ggagcggcga ggagcecagag gagatgegag catctcgatt 13980
taacygcgggt cgcgagetgce gocacggtct ggatcgaaga cgggtgetge aagacgagga 14040
ttttgaggtc gatgaagtca cagggatcag cccagctagg geacatgtgg ccgeggecaa 14100
cctagtctcg gectacgage agaccgtgaa ggaggagcge aacttccaaad aatcttttaa 14160
caaccatgtg cgcaccctga tcgoccgcga ggaagtgacc ctgggtctga tgcatctgrg 14220
ggacctgatg gaggctatcg cccaaaaccc cactagcaaa ccactgacag ctcagetgtt 14280
tCtggtggit caacatagca gggacaacga ggcaticagg gaggegtigt tgaacatcac 14340
cgagcctgat gggagatggce tgtatgatct gatcaacatc ctgcaaagta ttatagtgca 14400
ggaacgtage ctgggtttgyg ctgagaaagt ggcagctatc aactactcgg tottgagect 14460
gggcaaatac tacgctcgcea agatctacaa gaccccctac gtacccatag acaaggaggt 14520
gaagatagat gggttttaca tgcgcatgac tctgaaggtg ctgactctga gcgacgatct 14580
gggggtgtat cgcaatgaca ggatgcaccg cgcggtgagc gecagcagga ggcgegaget 14640
gagcgacaga gaacttatgc acagcttgca aagagctcta acgggggocg ggactgatgg 14700
ggagaactac tttgacatgg gagcggatit gcaatggeaa cccagtegea gggecatgga 14760
ggctgcaggg tgtgagetltc cttacataga agaggtggatl gaagicgagg acgagdaggg 14820
cgagtacttg gaagactgat ggcgcgaccc gtatttttge tagatggaac agcagcaggce 14880
accggaccee gcaatgeggg cggcegetgca gagcecagecg tccggcatta actccetegga 14940
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tgggctctgc taatctcaat cctctcgatc acgatccatg tttagacttc gacccagaaa31020 actgcacact tacttttgca
cccgacacaa gecgtetetg tggagttctt attaagtgcg31080 gatgggactg caggtccgtt gaaattacac ataataacaa
aacatggaac aataccttat31140 ccaccacatg ggagccagga gttccccagt ggtatactgt ctetgtccga
ggtcctgacg31200 gttccatccg cattagtaac wggg_tgtpggt_%@atgtgcgat ctggccatgt31260 Page 55
209@ 441502 &1 2adut teagngarg@tagtaigne claigarcicaragaaaagaggageatigtg geatteca3l320

ttgcttattg cttggtaaca tgcatcatca ctgctatcat ttgtgtatgc atacacttgc31380 ttatagttat tcg a caaagcaatg
g1 e e B R SR T R R S M
ccaguatitgt3Ts@0cacigtggot cagyyytgga cadtigtoea tategctigoygacaiaate amprtcttgt31860 agggcececcca
atta a a tt tt cta tatt tgtaatctgt
e e e o1 740
atataaa62yIactatpio§eelaaciCaTEHRa R aNEAFHI a8 atgio5at8 Y809 st taaadkedEtaataaag
cattagaapatiacaled £6aacaagag (310338380, 2rarallrra fallcaalor flocaatigbigrggcagty

gcattgggaa tggcactaat31920 aataatatgc atgctcctat atgcttgtta ctataaaaag tttcaacata aacaggatcc31980
actabtdast fRAACARE SRAREES SEARFATRAT (CCACLREER B RARIARTTIA0 1aRsGEL ycag B citatggecg

ttcacacrigcactylasgid tagels arei2ilfatglecaciatragdgecstradaggasigdgicactigpiggagaatat

atgataatqg32160 agggttcgct agaccatgtg atcagcctgg tacaaaattt tcatgcaacg gaagagactt32220 gaccattatt
T e R N 2250128920350

R
caagaacctyg aagggtctgt ggggagtgea cgoccccagta ggggatcgeg cgaccgtgrc 15540
tagcttgetyg actcecaact ceocgectget getgotgetg gtatcoccoct ttactgacag 15600
cggtageatt gaccgcaact cgtacttggg ctacctgett aacctgtatc gcgaggecat 15660
aggacagagc caggtggacg agcagaccta tcaagaaatc acccaagtga gccgegecct 15720
gggtcaggaa gacacgggca gtttggaage caccctgaac ttcttgetaa ccaaccggtc 15780
acagaagatc cctcctcagt atgcgettac cgctgaggég gagcggatcc tcagatacgt 15840
gcaacagage gitggactgt tcctgatgca ggaggggycg acacctaccg ccgegetgga 15900
tatgacagct cgaaacatgg agcccagcat gratgctagt aacaggcctt tcattaacaa 15960
actgctggac tacctgcaca gggeggeoege catgaactct gattatttca ccaatgctat 16020
cctgaaccca cactggetge ccccacctgg tttctacact ggcgagtacg acatgcccga 16080
ccccaatgac gggttectgt gggacgatgt ggacagcage atatitiocc cgeocteccgg 16140
rtatacagtt tggaagaagg aagggggcga tagaagacac tettecgtgt cgetatccyg 16200
aacggetgygt gorgocgoga ccgtgoeccga agetgcaagt cctttccecta gettgecocett 16260
tteactaaac agegttcgea gcagtgaact ggggagaata acccgeccge gcttgatggg 16320
cgaggatgag tacttgaatg actctttgct gaggccagag agggaaaaga acttccccaa 16380
caatggaata gagagtctgg tggataagat gagtagatgg aagacctatg cgcaggatca 16440
cagagacgag cccaggatct tgggggctac aagcagaccg atccgrtagac gccagcgeca 16500
cgacaggcag atgggtcttg tgtgggacga tgaggactct gecgatgata gcagegtgtt 16560
ggacttgggt ggaagaggag ggggcaacce gttcgetcat ctgogtocca gartegggeg 16620
catgttgtaa aagrtgaaagt aaaataaaaa ggcaactcac caaggccatg gcgaccgagce 16680
gtgcgttcgt tcttttttgt tatctgtgte tagtacgatg aggagacgag cegtgetagy 16740
cggageygty gtgtatccgg agggtectce tecttettac gagagegtga tgcagcaaca 16800
ggcggcgatg atacagoeocc cactggagge tcccttegta cecccacggt acctggegec 16860
tacggaaggg agaaacagea ttegttacte ggagetgtcg ccoctgracg ataccaccaa 16920
gttgtatctg gtggacaaca agtcggegga catcgectcc ctgaactatc agaacgacca 16980
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tagtttagat tacaacatta ttgtagtgcc agccaccact tctgctccce gcaaatccac32340 tttctctagc agcagtgcca
aagcaagcac aattcctaaa acagcttctg ctatgttaaa32400 gcttccaaaa atcgctttaa gtaattccac agccgctcec
aatacaattc ctaaatcaac32460 aattggcatc attactgccg tggtagtggg attaatgatt atatttttgt gtataatgta32520
ctacgcctgc tgctatagaa aacatgaaca aaaaggigatdeatiastaq attttgatat32580 ttaattittt atagaattat gatattgttt
caatcapaiaceeactaceleataigcaiacolintl acangaatictageciaaategogetptgcan etagaadiddaatactaat
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cocaRttel 831 2R AAEG 66§ CTACRERBERT CREFREEUARCEIGCAG Y (Rt GRHEE Sttt atttta’Z P80 attttgctac

taccgigeat IhRRCIRgRI{GERCS S CIRIGHCIRM asstdracanRAR (jlagagasd graaalttice agaaccatgg
tcatttcttg attgctacca tgaaaaatct33300 Page 56

acatHR9ae (G PRAPRISHG T JA HHOEIRA PLEIARREE AERAHGA HEaEIM @ acaat’

ccattpgttacaatcgcerc @legicease galggs aany eacagcgact saircaaca ggeattegic gggatgecat tgggattcac

cagtgcaaaa aaatctccta cgag
tgtatelAd oty Sgas
agcaggicanagtrthiegegatactitcirrcacagtitgacaayyoEgte ttradtiet tatecetagtarygecddgdlgtaccctta

tga

ctgal

cttagaagaa

acatcaaa

atcacc

cta

ctactgtacc

S99 ARy

2090771sc_sT25.txt agtgattgtt aataatta
1

aaaat

ctgccecctg

acaaaaatt cacctgcatg gt atca aggg
SRR R, Ao acacaad

g acacttactt ttctaccagc

SggRR 20 0eRe oA AP AR AU AR R0l AROEADCIeC ipagacts

aaattt accaatagga aacggtitgc tcggaaatgg tcttacattt gactcttcca

gyacaAgY ey oRemACCAGARGECAOIeA tradaeae atAatci AR aaER aiERiFIgagectc AgHlacytt
aacaceligh agetatactt f9gtgccactagicatalal 1208a)aaaR 13339 caaRgadsidas! cagegraire attigtectt

cctaatgcgg aatgctacta caaagcaagc gatggtgecc ataaacgcct gccagatagt cgcacatcct ctggtctage

tccad AR ER AFYRES SR faada HiaR) OY e a3t AHACRAB A EIAG tEdtta t

C ctceeccacgce

acagpfiiam asailigal facaliccraRcadHicad REGEEECRAagebY XQRRAZAGG_STi2838t gtaatacata

aaaatgcatc gggatagtct tttaaagcgc tttcacagtc caact

tgagaaagga ataaggtctt

gcaggtctac
acaagtcaac
ctacaatgag
cttcaaccyce
cgtcagtgaa
cecggygagtc
caaggécctg
aaaatgtcca
aagatgtatg
ttccgegetc
gtgatcgacc
gtggatgcag
cgaaggaggc
attctgcgga
gcttcaggty
attgccaaca
ggecagegeg
cgatgttotg

tggtcgetcec
aactacccag
caagcegtgt
ttccctgaga
aacgttccty
cagcgcgtga
ggcatagtcg
ttctcatctc
gaggcgaecyg
cctggggege
aggtggrcge
ttattgacag
gcatcgecag
gggccaaacy
ccagcagegy
tggcccaacc
tgceegtgeg

tcececagegge

ggacactgcet
ctgacatgat
tggtgogtgc
actctcagea
accagatcct
ctctcacaga
ccgttactga
cgcegegegt
gcccagtaat
caagcgcetet
actcaagggt
cgatgctegt
tgtggtggca
gcgccacagy
tgrggggega
caggtcccgc
gcgaagaggc
cacccgeecee

aagtatgtec

ttgc35400

caccacté%a gatgtcacct gtggggcaga

gcaagaccca
agagcttatg
gctccgacag
catccgecceg
tcacgggacc
cgccagacyce
tctttcaage
aataccggtt
acccagcatc
cgtacccgea
aattatactc
gacgeeegeg
gctacteccg
agagccatgce
aggcgegegy
aatgtgtact
cctcgeactt

aagcgcaaat

gtcaccttece
cccgtcttcet
gcecacttege
ccggcgecca
ctgcegttac
cgecacctgte
cgcactttct
ggggactgta
ctgrtgegegt
ctcggaccac
ctactgegec
ccratgeteg
ccatgcgage
ttagagcggc
ccacggeggce
gggtgcgtga
agaagatact

acaaggaaga
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gctecacaag
caaagagtit
tcacgcacgt
caattaccac
gcagcagtat
cctacgttta
aaaaaaaaaa
tgcgeecacc
tcgecggtcat
ggtcgatgat
tacatctact
ccggaagage
cgcaaaagcet
cagacgcgeg
agcageggec
tgccactacc
gagcagtctc

gatgctccag

17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020



ggatgcgact ccggagtctg aatcacggtc atctggaaga agaacgatgg gaatcataat35460 ccgaaaacgg aatcgggcga
ttgtgtctca tcaaacccac aagcaaccgc tgtctgegtc35520 getcegtgeg actgcetgttt atgggatcgg ggtccgeagt
gtcctgaagc atgattttaa35580 tagcccttaa cattaacttt ctggtgcgat gcgcgcagca acgcattctg atttcactta3s640
gattactaca gtaggtacag cacattatca caatatigil taaj agg%t%a)\(tjtaaaag%?oo cgctccagcc aaaactcata

tctgajataa dgggecetgaRigaecaigalacsarngiigaini taatalaaal dgaatgteghiccalcaaaa ggagactacc
cacatacatg atctcttttg35820

) catgtgcat attaacaatt tgtctgtacc atggacaac tt%1 ttaatc at%ca'accca35880 '
R G B A T A R AL S LA SO SHEHSOH Ectgorb i Doaatgacaa

tgaageagur aagtctctog agoadgaatc @isitgagagtiso0fugaaasat gt tatagiagra caacaaagao@taaatgcat
gcat tt tcelc a fcc aatgggaaa ctcttacag taaagc36120
oo e R i ey, coomrootc
tcaglecatbrf aabttaggtR thealmtoc ataBaEGt 3621 00gtratigg g8 aciggtatescgtittgatgte iffddcatga
tgtg%@%@E9&99%@99%@390&9%@@&9gaeg&fatsggt%gaggée {tgtatagcaaaa fgolgeectg3e360

gcacaacaca ctcttcttcg tctictatce tgccgcettag tgtgttccgt ctgataattc36420 aagtacagcc acactcttaa

gttgdtbadid SR tidRtg§ Citeag Gt RAEAHRABEAEN et e atat 8ot gitistaggaaatcalittdeggtag

catatgeraadese aaninrgea40.a63alueRacganiigedt eanotads A0a09R08668.02a08BRR%0J
aagaatcathGGOO ttaattttta ttccaaacga tctcgcagta cttcaaattg tagatcgcgc agatggcatc36660 tatcgccccc

actgft§§ o498 5CGE HERI3 ARG A BEAIRAR387 209 g BYEE P Rbtggctite®Racaaagect
ccacgogeak atgCagguat agaagaaeasf (8haaagagad g egaaititet gggiesicam acatgatd acattcctge

accalieRea3840,9aIaaN e 9 isEas SoreRRta IR asan etaloq: anatceazacayny

accacctcaa ttgaggtgca aacggaaccc tggatgoccg cgeccgitge cgeocccage 19740
accactcgaa gatcacgacg aaagtacggce ccageaagtc tgctaatgec caactatget 19800
ctgcacccat ccatcattcc cactccgggt tacagaggea ctogcetacta tegaaaccgg 19860
agcaacacct cregeegecg caaaccacct gcaagtcgea ctogoecgicg cegoegecge 19920
aacactgcca gcaaattgac tcccgecgcee ctggtgegga gagtgtaccg cgatggtege 19980
gctgaacctc tgacgetgoe gogogogege taccatccaa gcatcaccac ttaatgacty 20040
ttgacgctge ctocttgeag atatggoocct cacttgecge cticgcgtce ccattactgg 20100
ctaccgagga agaaactcgc gccgtagaag gatgttgggd cgagggatge gcocgccacag 20160
acgaaggcgc gctatcagca gacgattagg gggtggettt ttgccagete ttatacccat 20220
catcgecgea gcgatcgggy cgataccagg catagottca gtggeoggttc aggoctcgea 20280
gcgccactaa cattyggaaaa aacttataaa taaaaaatag aatggactct gacgetcctg 20340
gtcctgtgac tatgtttttg tagagatgga agacatcaat ttttcatccc tggctocgeg 20400
acacggeacy aggeegtaca tgggeaccty gagcgacatc ggcacgagcc aactgaacgg 20460
gggcgcctte aattggagea gratctggag cgggcttaaa aattttggcet cgaccgtaaa 20520
aacctatggy aacaaagctt ggaacagcag cacagggcag gcetctgagaa ataagcettaa 20580
ggaacaaaac ttccaacaga aggtggtcga tgggatcgec tctggtatta acggcegtagt 20640
ggatctggcc aaccaggetg tacaaaaaca gataaatagc cgectggace cgeegecege 20700
aaccecctyggt gaaatggaag tggaggaaga acticciccg ¢tggaaaagc ggggcgacaa 20760
gcgtecgcga cccgagetag agcagacgcet ggtgacgege geagacgage ccccttcata 20820
tgaggaggca gtaaagctcg gaatgcccac taccaggoct gtagcetcaca tggcetaccegg 20880
ggtgatgaaa ccttctcagt cacatcgacc cgccaccttg gacttgocte ctcoccoccrge 20940
ttctgcggeg cctgticcca aacctgtcge taccagaaag cccaccgeceg tacagcccgt 21000
cgccgtagec agaccgegtc ctgggggcac accgegcoccg aaagcaaact ggcaaagtac 21660
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cacacattac aaacaggtcc cggagggcgc cctccaccac cattcttaaa cacaccctca36960 taatgacaaa atatcttgct
cctgtgtcac ctgtagcaaa ttaagaatgg catcatcaat37020 tgacatgccc ttggctctaa gttcttctct aagttctagt tgtagatact
ctctcatatt37080 atcaccaaac tgcttagcca gaagcccccc gggaacaata gcaggggacg ctacagtgca37140
gtacaagcgc agacctccce aattggctcc agcag ag_ga}g‘q@;(@agcatactngoo ggaaccacca gtaatatcat

~ Caaagftgabgggaalateadeaarcrgaddiigtigt aa_;a@tjga@tagaﬁa@aaaaeééﬁﬁcaa@g@mcattcaag 280
accgttggga tgcaaataca37320 ataggttacc gcgctgcgct ccaacattgt tagttttgaa ttagtctgca aaataaaaga3?7
PagBSH 809 7 FAEH ST, b GheAdbotd HACAR AL Rt AdTigla andiatRer

ttccatgasaddykd) gataagegagtagggtokoc ggotegaage tegtaaaasedgicgtigtg attaaacaan8y500

agc CCt ccagea. taat tga atacaatcca3d 7560 gacatg atcagttaa

e Y R R el e e

aagtherpigy e dEdagaecSio 80 taneekEt st HaRS R ACcigBtgtigawagyeagegatgctcccyg écctctaaald 7740

tagagiaca AAACEIGRIEAgeraRgELIaRe09Eg . 9 £29500CIERCaAANRY AR cacaagslct aaagaagcete

taaaaacact ctccaacctc tccacaatat atacacaagc37860 cctaaactga cgtaatggga gtaaagtgaa aaaaaaatac

cCCHRRJEE Het 4CACACE379 29K LB aeidgRigRATAGy A @aAaTTACag ARG RER R gcatttttith

caagealegeR80diagistiadcaieatnes deacaleraa diractgeaesicattit §46A099tcy3834@ cgccgeecct
tttagccgtt aaccccgcag ccaatcacca attt38084 <210> 19 <211> 1932

ggdgggtgct fgatagaggt cctagcttca agccatatic cggcacaget tacaattcac 21600
tcgetectaa gggogogeoee aatacatctc agtggatagt tacaacaaat ggggacaatg 21660
cagraactac caccacaaac acatttggca ttgcttccat gaagggagac aatattacta 21720
aagaaggttt gcaaattgygg aaagacatta ccactactga aggagaagaa aagcccattt 21780
atgccgataa aacatatcag ccagagcecic aagttggaga agaatcatgg actgatactg 21840
atggaacaaa tgaaaagttt ggtggaagag cccttaaacc agetaccaac atgaagccat 21900
gctacgggtce ttttgeaaga cctacaaaca taaaaggggg ccaagctaaa aacagaaaag 21960
taaaaccaac aaccgaagga ggggttgaaa ctgaggaacc agatattgat atggaatttt 22020
tcgatggtag agatgctgtt gcaggagcett tagcgectga aattgtgett tatacggaaa 22080
atgtaaattt ggaaactcca gacagtcatg tggtatataa accagaaacg tctaataact 22140
ctcatgcaaa tttgggtcaa caagccatgc ctaacagace caattacatt ggcttcaggg 22200
ataacttegt aggcctéatg tactacaaca gtactggaaa tatgggagtt ttggetggcce 22260
aagcatcaca actgaatgca gtggttgact tgcaggacag aaatactgaa ctgtcatatc 22320
agcttttget tgattctctyg ggagacagaa ccagatactt cagcatgtgg aatcaggetg 22380
tggacagtta cgatcccgat gttcgcatta ttgaaaatca tggeatcgag gatgaactge 22440
ctaattactg trttcctctg aatggcatag gaccagggca cacatatcaa ggcattaaag 22500
ttaaaaccga tgacactaat ggatgggaaa aagatgctaa tgttgctcca gctaatgaaa 22560
taaccatagg caacaacctg gctatggaaa ttaatatcca agctaacctt.tggagaagtt 22620
ttctgtractc taatgtgget ttgtacctte cagatgttta caagtacacg ccacctaaca 22680
ttacttitgcc cactaacacc aacacctatg agracatgaa cgggegagtg gtatccccat 22740
cectgyttga ttcatacatc aacattggeg ccaggtggtc tottgaccca atggacaatg 22800
tgaatccatt caaccaccac cgcaatgctg gtctgcgcté caggtccatg cttctgggaa 22860
atggtcgtta tgtgcctttc cacatacaag tgcctcagaa attctttget gtcaagaacce 22920
tacttcttct acctggetce tacacctacg agtggaactt ccgaaaggat gtgaacatag 22980
tcctgcaaag ttoccttgga aatgacctca gaacggatgg tyctaccata agtttcacca 23040
gcatcaatct ctatgccacc ttcttcccca tggctcacaa cacagcttec acccttgaag 23100
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<212> DNA <213> Artificial sequence <220> <223> hNIS <400> 19 atggaggccg tggagaccgg
ggaacggccc accttcggag cctgggacta cggggtcttt60 gccctcatgce tcetggtgte cactggcatc gggetgtggg
tcgggctggce tcggggegggl20 cagegcagceg ctgaggactt cttcaccggg ggeccggegcec tggeggcecct gecegtgggel80
ctgtcgetgt ctgccagctt catgtcggec gtgcaggigniggdeatgss gigggaggcec240 tatcgctatg gectcaagtt
cctciggaigetgreioggreagnitcigan aleggtccta300-acagceeige tetteatgra ggtatictac corrigggcec
tcaccagcac ctacgagtac360 ctggagatgc gcttcagccg cgcagtgcgg ctctgecggga ctttgcag tgtagcc420
R A R T R R R W A R ST
gctcotgicegrecygaatmutetgnadatt ttaeacyggots4 Ogiggy cggoadgaaiggetgt ggtctggact dngigttcc
209169193 9R1eCIARIANNA0GIENIN Ll CElga ASUaglaICAlaN aa g5ggace oed 9539100 o000

acgctggcct agaaccactc ccggatcaac ctcatggact ttaaccctga cccgagg 0 cgctatacat tctggacttt
tgtg ot GEeacefG (Gigc Ryt aty JePBO PP cElgd cocay gicrwgtgetacytd Htfycegea

Cagagagesagaceagectgsay gggg&%%t%ggggg(ggﬁggga@a%ggbgjcagagcgctggﬁgctgtggc%o
atcgtcatgt ttgtgttcta cactgactgc gaccctctce tcctggggeg catctctgec960 ccagaccagt acatgectct getggtgetg

gacAR8eY 38T t5637t1EBCE RO PP AT BPACTY ITHEIPFISEITFISH ttacdg accctcagca
cagcaigsefacaa cattggetac cagggctttt acatccctga gggatacaag gatcgeatgt 23580
actcctttit cagaaacttc cagcctatga geaggceaggt ggttgatgag gttaattaca 23640
ctgactacaa agccgtcacc ttaccatacc aacacaacaa ctctggettt gtagggtace 23700
ttgcacctac tatgagacaa ggggaacctt acccagecaa ttatccatac ccgcteatey 23760
gaactactgc cgttaagagtl gtcacccaga aaaagttcct gtgcgacagg accatgtggc 23820
gcattccett ctccagcaac ttcatgteca tgggggecct taccgacctg ggacagaaca 23880
tgetetatge caactcégcc catgegetgg acatgactit tgagytggat cccatggatg 23940
agcccacoct getttatott cttttcgaag tcttcgacgt ggtcagagtg caccagcecac 24000
accgcggegt catcgaggcc gtctacctge gcacaccgtt ctcggocgge aacgocacca 24060
cataagaagc ctcttgettc ttgcaagcag cagctgeage catgacatge gggtecggaa 24120
acggctccag cgagcaagag ctcaaagcca tegtccgaga cctgggerge ggaccctatt 24180
tecetgggaac ctttgacaag cgtitcecgg ggttcatgge ccccgacaag ctcgoctgeg 24240
ccatagtcaa cactgccgga cgcgagacdg ggggagagca ctggetgget tttggttgga 24300
acccgegeta caacacctge tacctttttg atccttttgg gtictcggat gagceggetca 24360
aacagattta ccagtttgag Tacgaggggc tcctgegtcg cagtgecoctt getaccaaag 24420
accgctrgeat caccctggayg aagtctaccc aaagcegtgea gggtccgege tcagecogect 24480
gtggactttt ttgetgtatyg ttccttcatg ccttigtgeca ctggeccgac cgocccatgg 24540
acggaaacce caccatgaag ttgctgactyg gggtytecaa cagcatgete caatcacccc 24600
aagtccagcc caccctgege cgcaaccagyg aggrgctata ccgetrccta aacacccact 24660
catcttactt tcgttctcac cgegogegca ttgaaaggge caccgogtit gaccgtatgg 24720
atatgcaata agtcatgtaa aaccgtgttc aataaacagc actttatttt tacatgcact 24780
gaggctctgg ttttgctcat ttgtttcatc atttactcag aagitcgaatg ggttctggeg 24840
ggagtcagag tgacccgegy geagggatac gttgcggaac tgtaacctgt tctgecactt 24900
gaactcgggyg attaccagct tgggaactgg aatctcggga aaggtgtctt gccacaactt 24960
tctggtcagt tgcatagogC caagcaggtc aggagcagag atcttgaaat cacagtiggg 25020
geeggeatte tggacacggy agttgcgata cactgggttg caacactgga acactatcaa 25080
cgctgggtgt cttacgcttyg ccaacacggt tgggtcactg atggtagtca catccaagtc 25140
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agaagacctc atcaaacctc ggctgcggag caaggggctc tcactcatct acggatcgge getcggagga ggtgtectte
agggctcctt gctgggagcec ttcatcttgg gaatgttcct gggactagge gegggcettgg cgetgtcget acccagcgag cagaccatga
gggtcctgee agtcaacgcc tetggectee tggaccecgge ccccagetca ggaatggacg ccagecgacc ctatctctat

tacggtgccc tgggcacgct ctgcctgaca ggccoragfa ageaaageag cgcacggcag acageatcag tggeecceccaa
gotceagggiatigangaacdceacagiggnaatgaggat egieigttgiciiggegraeseqgigficggacaigatg gtggtcgaga
<210> 20 <211> 36587 <212> E)NA <213> @rtificiatl sequence <220><223>
AdS-%FE%f’F-g@RII%gIEg@Eﬁgc t%gag%%aélgttgcagcga agcaa %a‘é%ﬁﬁa%%%cgta %géﬁctaaétsgfg%cgagggccg
taaatidgegtategyasyigugtecaggamu-tiicat czamprrgygrda cojctcciegagggegotgly aaaattHicgt aaaacgaggt
Jedgipatagasclonnl AlOaGHcedACAo L SISOy ARgelienae GReclgege 00gesalpe 000ucoa
tggtgattgg gacttatgtg gtggtttgaa ttgggcggat ttctgagtca gaccgtttac caaagttctg ggggccaggce cgtggcggag
tCCtEHREE et At EEREA§ gRIUY YYASI FHeEt caAtatgtra Tt egy ottt aatygstaaa §hdthagtta
tgttgcaadtL£REg0RRMIE A0 gGRROI0gRAG S Gcal HHpacgalh algeaRagaL Otadaggiihegattaccgt
tgtttttacg taggtgtcag cgggctccca gtggattcgc ggactgggga cccgggcacc ggaccccgcec ccgtceccgac
agcétEEE AR IGEGIET GO AT aST FRGEBE Werlyathet d99G8E58EY tattdeghth ccacgcttac
ticycuegraGgagaito giticacs Clgaiggely 409GaG/AAGLAEEIgEEC GRUEEEFYPHO JCIPTEHRTIC tgggaagcece

20907715G ST25.ixt t atgtggctg cagagcctge tgetettggg cactgtggec tgcagceatct840
L R 0t GUAboatons SEitb Shcegoate  E5e80
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cccaatt
B R
tcccatcatt gttgtcaagg tcttcatgcet ggtaaatgtc agegggatge cacggtgetc 25740
ctcgttcaca tactggtggc agatacgctt gtattgetcg tgctgctctg geatcagett 25800
gaaagaggtt ctcagatcat tatccagcct grtacctttcc attagcacag ccatcacttc 25860
catgecccttc toccaggeayg ataccagggg cagactcaaa ggattcctaa cagcaataaa 25920
agtagctcct ttagctatag ggtcattctt gtcgatcttc tcaacacttc tcttgecatc 25980
cttctcaatg atgcgcaccyg gggggtagcet gaagcccacg gecaccaact gagcctgttc 26040
tctttcttet tcactatcetr ggctgatgtc ttgcagaggg acatgcettgg tcttociggg 26100
'cttcttcttg ggagggatcg ggggaggact gttgctcecege tecggagaca gggatgacty 26160
cgaagtttcg cttaccaata ccacctgget ctoggtagaa gaaccggacce ccacacgacg 26220
gtaggtgttc ctcttcggyy gcagaggtgg aggcgactga gatgggetge ggtctggect 26280
tggaggcgga tggcetggeag agcetcattcec gegttcggug gtgtgctcoce ggtggeggrc 26340
gcttgactga tttcctccge ggetggecat tgtgttctce taggcagaga aacaacagac 26400
atggaaactc agccatcact gecaacatcg ctgcaagcac catcacacct cgoccccage 26460
agcgacgagg aggagagctt aaccaccgca ccacccagte ccgotaccac cacctctacc 26520
ctcgatgatg aggaggaggt cgacgcagcc caggagatgce aggcgcagga taatgtgaaa 26580
acggaagaga ttgaggcaga tgtcgagcag gacccgggcet atgtgacgec ggoggageac 26640
caggaggagc tgaaacgctt tetagacaga gaggatgacg accgceccaga geatcaagea 26700
gatggcgttt accaggaggce tgggatcagg gatcatgtcg ccgactacct caccggectt 26760
gatggggagg acgtgctcct caaacatcta gcaaggcagt cgatcatagt taaagacgca 26820
ttgctcgatc tcactgaagt goccatcagt gtggaagage ttagcecgege ctacgagctg 26880
aacctctttt cgcctcaggt accccccaag cggeagecaa acggcacctg cgaggecaac 26940
cctcgactca acttctatoc agettttact atccccgaag tgttggeccac ctaccacatc 27000
tttttcaaga accaaaagat tccagtctcc tgoggegeca accgcacceg cgeegatgec 27060
ctgctcaact tgggtccggg agetcgetta cctgatatag cttccttgga agaggttcca 27120
éagatctttg agggtctyggg aagtgatgag acacgggccg caaatgctct gcaacaggga 27180



aggaggcccg gcgtctcctg aacctgagta gagacactgce tgctgagatg aatgaaacag960 tagaagtcat ctcagaaatg
tttgacctcc aggagccgac ctgcctacag acccgectggl020 agctgtacaa gcagggcectg cggggceagcec tcaccaagct
caagggcccc ttgaccatgal080 tggccagcca ctacaagcag cactgcecctc caaccccgga aacttcctgt
gcaacccagall40 ctatcacctt tgaaagttic agggRgaasc dgaaggactt tctgettgte atccectttg1200 actgctggga
gccagigcag gegigagitygace Ctetocagtapocaormegipacg tigddfifitiggcegaggrcggcetiggaer tdaggecggt

gtgcgtttgt ctatatgita tittccaccal 320 tattgecgte tttggeaat qtgagggece ggaaacctgg cc tc
s A A e R A R 13 agcagtice

tctggaagcet ieitgaataigaaewadgicatgiage gaos titgecag yeiBllagrggaacct “tacctggEb§acaggtgec
tCl9cQ965343295 Qﬁgégéééaﬁgﬂ%&&?cc £E195R3/PIGY9Ca58ACHEEagIYGT ACTtigiaag, ttggatagtt
gtggaaagagl1620 fcaaatggct ctcctcaagc gtattcaaca aggggctgaa ggatgcccag aaggtaccccl1680
attg@AGERPaRIE atel SR lcHE GHHCSH AR FACARTEE LIgRGEEEA A0 9a895%Racy dffcecc

CCOaRGea¢d Q060 Iagk HifC e fanrta6aaH3RR SAlARlgtad fepcraasBAI000Cie DrAtcgtgcc
agcgagaaga gttttctcct1860 ccgcgcecgca agtcagttct gegctttgaa aatgagacac ctgcgcttcc tgccacaggal920
ggtté‘fiﬁ@é%&t@%@%%ﬁgﬁ&ﬁ&ﬁ?@@a@ﬁ?ﬁ@ﬁf&éa?é%&éf&g§i@%@5@%‘&gacgggg8%accgccag
tgcageesit fapiccanst AICYaRag aicigiatgaghdir itagagaia gaggogcegtraggaicccaadgaggaagct
gtgaatgggt tttttactga2100 ttctatgctg ctagctgctg atgaaggatt ggacataaac cctcctectg a ttgt2160
T o R et R e o T T R
gttatgaage gugiticchcetagigatn atgegigatygX280 guadactyan caytctagca atatcgcadi ddatgaggga

9taagaqqlg cea0egRIRAAQ (iaRelisHaClaRean A0C955IaY ARAoleh AABIENOt0 ARiiFacag2400

ttgcagagat ccctcaaage cctgtggaca ggttttgatg agcgcaccgt cgoectcggac 27900
ctggeagaca tcatcticcC ¢gagcgtctc agggttacte tgegaaacgg cctgecagac 27960
tttatgagcc agagcatget taacaacttt cgetctttca tcctyggaacg ctocggtate 28020
ctgcctgeca cctgotgtge gotgecctec gactttgtge ctctcaccta ccgecgagtgce 28080
ccaccgeoge tatggageca ctgotacctg ttccgoctgyg ccaactaccet ctectaccac 28140
tcggatgtta tagaggatgt gagcggagac ggcctgetgg aatgccactg ccgetgcaat 28200
ctttgcacac cccaccgetc cocrtgcctge aacccccagt tgctgagcga gacccagatt 28260
atcggcacct tcgagctgca gggtcccaga agtaaaggeyg aggggtctic tccggggcag 28320
agtttgaaac tgacaccggg getgtggacc tccgectacce tgcgcaagtt tcaccccgag 28380
gactaccatc cctatgagat caggttctat gaggaccaat cacatcctrec caaagtcgag 28440
ctctecagect gogtcatcac ccagggagea attctggecc aattgcaagc catccaaaaa 28500
tctcgocaag aatttctget aaaaaaggga aacggggtct accttgaccc tcagaccggt 28560
gaggagctca acacaaggtt cccccaggat gtcccatcgc cgaggaagea agaagttgaa 28620
ggtgcagctg tcgcccccag aggatatgaa ggaagactgg gacagtcagg cagaggagga 28680
gatggaagat tgggacagee aggcagagga ggtggacagc ctggaggaag acagtttgga 287440
gyaggaagac gaggaggeag aggaggtgga agaagcaacc gecgecaaac agttgtcatce 28800
ggcggcggag acaagcaagt ccccagacag cagcacgget accatcteeg ctcogggteg 28860
gggggeccag cggcggocca acagtagatyg ggacgagacc gggogattcc caadacccgac 28920
caccgcttcc aagaccggta agaaggagcg acagggatac aagtcctgge gtggacataa 28980
aaacgctatc atctectget tgcatgaatg cgggggeaac atatccttca cccggegata 29040
cctgctettec caccacggtg taaacttocc ccgcaatatc ttgcattatt accgtcacct: 29100
ccacagecce tactgcagtc agcaagtccc ggcaaccccg acagaaaaat acagcagega 29160

cagaaaacca gcagttragaa aatccacaac aagtgcacca ggaggaggac 29220

caacggtgac
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gaataacact ggaatgaaag aactattgtg ctcgctttgc tatatgagaa tgcactgcca2460 ctttatttac agtaagtgta
tttaagtgaa atttaaagga atagtgtagc tatttaataa2520 ctgttgaatg gtagatttat gtttttttct tgcgattttt tgtaggtcct
gtgtctgatg2580 atgagtcacc ttctcctgat tcaactacct cacctcctga aattcaggcg cccgcacctg2640 caaacgtatg
caagcccatt cctgtgaagc ctaagcectgg gaaasggqsh gstgtggataz 100 agettgagga cttgttggag ggtggggaty
gacdifggm: cciiagigcgeggaqactggedoly sacguraalgragigooatgaagaigtgitratiiaatgtgraegtratgta
ataaggé;c%thZO Pc%%gc 6t1 C209077{3{1%&5 ST25C.£>§ gtcaagct C(_E &af,%t%ttt% tt%%tgcattg ggtg%ﬁsct tggatatata
agtaggagcgiggo gaté:tg?gﬁ? g??é’g@tca%gﬂg accc{ggctg cca gga&gt?tagg gc?atcttgg aagacctcag
acagrciaay etactgotagraaaa cyreigtygac guagttdetgg cotitRgao mygagaticty Gidcg gtggidgatrtageta

ggct at@gﬁ% . 99?@3?{ g cggg tgaagct
cttaaac%gggl g catca%%%%igtﬁcga%g %%agggggg ttatc%&r?t?%%ég%&tt%%g%%%%gg%180§g%§gtgctgc

tgCtBeRs THeEa (D aetanga t4APGEaHY CERUSRRIRS 2T aERe bt &5 Yygalrgtt ttotftiiea tagcagcage
titgiggaga-rcalp32a9g30R cleasaonat gaggacaalc dtagatiael oacqagigca gsLictgqas giagcagggas3scl

tactgagaca cccaccgacc atgccagcgg ttctgcagga ggagcagcag gaggacaatc3420 cgagagcecgg cctggaccct

ccotHEH SRatt g2 1Bttt CE G AR T g YT A0 Yy i I gt dabA o E8Shtggata®§dacagggga
attaagageg-agagaratecdnd) foetageaat anticaagancegagiaas Htaagtita atgagccymy ggcgtcctga3e00
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aactgttt tI-g[ cat aﬁ,’? ttcaga cga aggcagggat a%%tt%at% égtct é:gaggcac%fcsgc ggatatt%?%tggaacaac
ttaa AL R Gk SR SSHaGEs720 i
accctggtgt accaggaaaa tcccgotoce accaccgtac tacttcecteg agacgeocad 29820
gccgaagttc agatgactaa cgcaggtgta cagetggcgg geggticcge cctatgiegt 28880
caccgacctc aacagagtat aaaacgcctg gtgattagag gccgaggtat ccagctcaac 29940
gacgagtcgg ttagctcttc gottggtctg cgaccagacg gagtcttcca aatcgecggce 30000
tgtgggagat cttccttcac tcctcgtcag gctgtgetga ctttggagag ttogtcectog 30060
cagceceget cgggcggeat tggaactoltc cagtttgtgg aggagtttac tccctctgtc 30120
tacttcaacc ccttcteegg ctetectgge cagtacccgg acgagttcat accaaacttc 30180
gacgcaatca gcgagtcagt ggatggcetat gattgatgtc taatggtggt goggoetgage 30240
tagctcgact gegacaccta gaccactgec gceccgcettteg ctgettcgec cgggaactcea 30300
ccgagticat ctacttcgaa ctctccgagg agcaccctca gggtccggec cacggagrge 30360
| ggattaccat cgaaggggga atagactctc goctgeatcg catcttctcc cageggeecg 30420
tgctaattga acgcgaccag ggaaatacaa ccatctcecat ctactgeatce tgtaaccacc 30480
ccggattgca tgaaagectt tgctgtcttg tttgtgectga gtttaataaa aactgagtta 30540
agaccctoect acggactace geticttcaa tcaggactit acaacaccaa ccagatcttc 30600
cagaagaccc agacccttce tcctttcatc caggactcta actctacctt accageacec 30660
tccactacta accttoccga aacaaacaag cttgcatctc atctgcaaca ccgectrtca 30720
cgaagccttc tttctgccaa tactaccact cccaaaaccg gaggtgagct ccgocggtott 30780
cctactgacg acccctgggt ggtagcgggt tttgtaacgt taggagtagt tgcgagtygg 30840
cttgtgctga tectttgeta cctatacaca ccrtgetgtg catatttagt catattgtgce 30900
tgttggttia agaaatgggg gccatactag tcgtgcettge trtacttteg cttttgggtc 30560
tgggctectye taatctcaat cctctcgate acgatceatyg tttagacttc gacccagaaa 31020
actgcacact tacttttgca cccgacacaa goecgtctctg tggagtictt attaagtgeg 31080
gatgggactg caggtccgtt gaaattacac ataataacaa aacatggaac aataccttat 31140
ccaccacaty ggagcecagga gttccccagt ggtatactgt ctetgtocga ggtoctgacy 31200
gttccatccg cattagtaac aacactttca ttttttctga aatgtgcgat ctggccatgt 31260



ggccattagg aattatgcta agatatctct gaggcctgat aaacaatata gaattactaa3780 gaagattaat attagaaatg
catgctacat atcagggaat ggggcagagg ttataataga3840 tacacaagat aaagcagttt ttagatgttg tatgatgggt
atgtggccag gggttgtcgg3900 catggaagca gtaacactta tgaatattag gtttaaaggg gatgggtata atggcattgt3960
atttatggct aacactaagc tgattctaca tggtigtage sHtiigagtitaataaiacd020 gigtgtagaa gettgggggce aagttagtgt
gagaggtigiagiiitaiggeataeigoaid08i tycaacajcagoiagggicatagagioagtirgicigigaagsadaycatgt
ttgagagatg4140 taatcttggc atactgaatg aaggtgaagc aa ccgc, cactgcgeag. ctaca 200 tggctgcttc
S T el I e e gergae
ctgcgtiggt gracditgca ciagictigfedlR 0t cylgRzi ey tieagadigrac gora eddatygcctidttfigaac
ataaglgatd3aq taceapglge.Accalasnca tagglgicg cagqggaalg [algcelt accadigtagidid) catgaatcat
gtgaaggtaa tgttggaacc agatgccttt iccagagtga gcttaacagg4500 aatctttgat atgaatattc aactatggaa
gatcEd§Aga R atga8a9CRER CCRAGYEET gERGEFEGERRI FEERATRAT § afgcaadEattgctadhiftCcagecygtgt
gcotggedell aactaargag tggeaseet alaritigal eligesige AatgoREGaa Agficaatig4689 tagitggtgaa

gaaactgact aaagtgagta gtggggcaag atgtggatgg ggactttcagd 740 gttggtaagg tgggcagatt gggtaaattt
tgttaﬁﬁé%@?&ﬂﬁcé@é@@ﬁ@%@6%@%3@5@%%ﬂ?gﬁ@&@@@@%@téﬁ%&@&‘fat ctga@§lgca

goctegcosedftl Rrga Lt t2090bg 6 aSd2h bet-atgydeaggaagticgteagaatgieatggg atesactgtg
gatgggagac ccgtccagcc4920 cgccaattcc tcaacgctga cctatgecac tttgagticq tcaccatt cagctgc4980
i A G e e LT L
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agcc CCaacacC C a
aattaaaaty gctaataaag cattagaaaa ttttacatca ccaacaacac ccaatgaaaa 31860
aaacattcca aattcaatga ttgcaattat tgcggeggtg gcattgggaa tggcactaat 31920
aataatatgc atgctcctat atgertgtta ctataaaaag tttcaacata aacaggatcc 31680
actactaaat tttaacattt aattitttat acagatgatt tccactacaa tttttatcat 32040
tactagcctt gcagcetgtaa cttatggeeyg ttcacaccta actgtacctg ttggctcaac 32100
atgtacacta caaggacccc aagaaggcta tgtcacttgg tggagaatat atgataatgg 32160
agggrtcget agaccatgtg atcagoctgg tacaaaattt teatgcaacg gaagagactt 32220
gaccattatt aacataacat caaatgagca aggcttctat tatggaacca actatazaaa 32280
tagtttagat tacaacatté ttgtagtgee agecaccact tctgttcccc gcaaatccac 32340
tttctctage agcagtgecca aagcaagcac aattectaaa acagcttctg ctatgttaaa 32400
gcttccaaaa atcgetttaa gtaattccac agccgotecc aatacaattc ctaaatcaac 32460
aattggcatc attactgecg tggtagtggg attaatgatt atatttttgt gtataatgta 32520
~ctacgeoctyge tgctatagaa aacatgaaca aaaaggtgat gcattactaa attttgatat 32580
ttaatttttt atagaattat gatattgttt caatcaaata ccactacctc ctatgcatac 32640
acaaacattc agcctaaata cgetatgcaa ctagaaatca caatactaat tgtaattgga 32700
attcttatac tatctgttat tctttatttt atattctgcc gtcaaatacc caatgttcat 32760
agaaattcta aaagacgtce catctattct cctatgatta gtcgtcccca tatggetctg 32820
aatgaaatct aagatctttt ttttttictc ttacagtatg gtgaacatca atcatgatcc 32880
ctagaaattt cttcttcacc atactcatct gtgettttaa tgtctgtgct actttcacag 32940
cagtagcecac tgcaagececa gactgratag gaccatttge ttcctatgca ctttttgect 33000
tcgttacttg catctgeogtg tgtagcatag tctgoctogt tattaatttt ttccaactgg 33060
tagactggat ctttgtgcga attgcctacc tacgtcacca tcccgaatac cgcaatcaaa 33120
atgttgcgge acttcttagg cttatttaaa accatgcagg ctatgctacce agtcatttta 33180
attttgctac taccctgeat tcccectaget tccaccgeca ctcgegetac acctgaacaa 33240
cttagaaaat gcaaatttca acaaccatgg tcatttcttg attgctacca tgaaaaatct 33300



cgttgccaat tccagttcct ctaataaccc ttcaaccctg gctgaggaca agctacttgt5100 tctcttggeg cagctcgagg
Cccttaaccca acgcttaggc gaactgtcta . agcaggtggc5160 ccagttgegt gagcaaactg agtctgetgt tgccacagca
aagtctaaat aaagatctca5220 aatcaataaa taaagaaata cttgatataa aacaaatgaa tgtttatttg atttttcgcg5280
cgcggtatge cctggaccat cggtctcgat cattgagags,9¢9g9tggaic %t)g%ccagta5340 ccctgtaaag gtgggattga

atgttizgaitacatgggaal tagieag el €g0agatogaadtih geiageiaca Hoaagages dettgetccyg gggmatatt
'?t 8tgcacaatat cttttaggag cagactaatt gcaacggggaSSZO

ataaatcacc cagtcatagc5460 aaggtcggag tgcatggt

ggcc%c%t% a&tg%gt(éatﬁggggggfctﬁ%%gg%gég%atESq%q% §23t& Cu i ds586 14ty cat HRGtfactgg
atcttigaggtiggeaatgticggegoetaga teccgteiogsa4a gyiicatat gigeaggaceagcaasgacag igsrccggt
aeaclerap aljalsala100acauclingn e9uaRganea gananaal ianaagenes Liglaaccg capagailas o0

540
ccatgcactc atccataalg atagegatgg ggeegtggge ageggeacyq gegaacacgmad feeggddgic tgaaacatca

tagttaffEOCEgry e Gtoatcatednjc e atdta a8 8 8 Dteracttiyy gCaday gigtocagertggg Jgdigaaagt
tocctelage aegnoageatz ¥ AgHIaerIg.RaIANIG Alitcorgag GlipA0te 26A0g9000 glealgtccatooo

cctgeggggce tataaaaaat accgtttctg gageccggggt gattaactgg gacgagagcab060-aattcctaag cagctgagac
ttgccycitt- BabigBRRR0GtAda AL Seeitt 36996 10T HHIREGER Gl gRENS§ tildcgacaged@cegtecte
ccggegsage ggogeaastitdd) saltcateat Scanitpea 100 alatil GeracaseagQlecattagg aggeactctc6240

ccccaaggga tagaagcetee tggagegagg agaagttitt cagcggettc agecegtcagb6300 ccatgggeat tttggaaaga
gtctget‘ttg%%%%céc(\?cﬂ%acé & cgﬁ%ﬁggéé%ég§ﬁé§§8®%t§ﬁ?&%%@a&f6§&%ﬁ%cag S 4Cctcyttt

Cocoynttgg gacggetrutbdt ggegtagaan atcggangail 9gegieais £ oalgeeage;81ccarmin
tocalgRieRBARY RORIGEAOLARITNE I I cRG, 0910330008 190G 1R, QHAPOCOgIEREf

atcattgccc ctaccttacc caatcaaaat attaataaag acacttactt gaaatcagca 34020
atacagtctt tgtcaaaact ttctaccagce agcacctcac cctcttccca actctggtac 340860
tctaaacgtc ggagggtgge atactttctc cacactttga aagggatgtc aaattttatt 34140
tcctottctt tgcccacaat cttcatttet ttatccccag atggccaage gagctcegget 34200
aagcacticc ttcaacccgg tgtaccctta tgaagatgaa agcagcotcac aacacccatt 34260
tataaatcct ggtttcattt cccctgacgg gttcacacaa agtccaaacg;gggttttaag 34320
tCttaaatgt gttaatccac ttaccactyge aagcggctce ctccaactta aagtgggaag 34380
tggtcttaca gtagacacta ctgatggatc cttagaagaa aacatcaaag ttaacacccc 34440
CCtaacaaag tcaaaccatt ctataaattt accaatagga aacggtttgC aaatagaaca 34500
daacaaactt tgcagrtaaac tcggaaatgg tcttacattt gactctteca attctattge 34560
actgaaaaat aacactttat ggacaggtcc aaaaccagaa gccaactgca taattgaata 34620
Cgggaaacaa aacccagata gcaaactaac tttaatcctt gtaaaaaatg gaggaattgt 34680
taatggatat gtaacgctaa tgggagcctc agactacgtt aacaccttat ttaaaaacaa 34740
aaatgtctcc attaatgtag aactatactt tgatgccact ggtcatatat taccagactc 34800
atCcrtctctt aaaacagatc tagaactaaa atacaagcaa accgctgact ttagtgecaag 34860
aggttttatg ccaagtacta cagcgtatcc atttgtcctt cctaatgegg gaacacataa 34920
tgaaaattat atttitggtc aatgctacta caaagcaagc gatggtgccc trttteegtt 34980
ggaagttact gttatgctta ataaacgcct gccagatagt cgcacatcct atgtratgac 35040
tTitttatgg tccttgaaty ctggtctage tccagaaact actcaggcaa ccoctcataac 35100
ctccccaftt accttticct atattagaga agatgactga caacaaaaat aaagttcaac 35160
attittratt gaaattcctt ttacagtatt cgagtagtta ttttgectee ccoctteoccat 35220
ttaacagaat acaccaatct ctccccacge acagetitaa acatttggat accattagag 35280
atagacatag ttttagattc cacattccaa acagtticag agcgagccaa tctggggtcea 35340
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tgcgagggtg cgcticagac tcatcetget ggtcgagaac cgctgecgat tggegeectg6600 catgtcggee aggtageagt
ttaccatgag ttcgtagttg agcgcctcgg ccgegtggec6660 tttggcacgg agcttacctt tggaagtttt atggcaggceg
gggcagtaga tacatttgag6720 ggcatacaac ttgggcgcga ggaaaatgga ttcgggggag tatgcatccg
caccgcaggab780 ggcgcagacg gtitcgcact,geacgageca ggicagatce ggctcatcgg ggtcaaaaac6840
aagititecg scatgtitdgesoegtt gitaacitigcgiticealga eilcigteat90Pagec6g: 2907 735(EaST25.Ixt
ccgctgggtg acaaagaggc tgtcecgtgtc cccgtagacc gactttat cctgtcctc6960 gagcggagtg ccteggtect
cttc %%gg%ag%c%%%%g E%qc c%az?t%aggggﬁggcb%t ﬂ@atg%qég‘é%%g&gggg%’éﬁﬁ Eggcgﬁgééfb ggaggggtag
cggtcgtigt caarcagygerise gitgageticdetacggiat gt@aasacat gigecegterteeaeatcca agantgtgat7140
tggchigl fa99cea caigac glceccace ggiat aaaa c/ gggcc cgtcctcac
tgtctg:gég%g% %gg%tgtcc%g%ggcgggg %%tgﬁ%cg%gfggq(&%g%at&cggtaﬁggaa agt%g‘g%catga%’?{}éigcactc
aggttgese iteRddgaar3u-egatpigrartgatatigercagtacoagt agagatgdcatt ataagasstetdgtccat 7380

CtogirAGaR ARGRGRALHIRINQIG-GrOSHOOH-0¢a2R(9R1G £892009 47440 Allagatada ageftggega
tggagcgcat ggtttggttc ttttccttgt ccgegegetc7500 cttggeggtg atgttaagcet ggacgtactc gcgegecaca catttccatt

cagddiA§atPs60°GgaetcaE &k HA At tGacidyc Catr ety iR gepftidicag 7676%tccacacty
gtggesacst sgceteggag; sogcteatioraincagcada alesacHlseT680 Hifoliaaa cagaPagggeRIeagggggtc
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tagcatgaac tcatca tccgcatc7740 tatggtaaat attcccggta gcaaatcttt gtcaaaatag ctgatggtgg
cgggga%‘é%?gﬁb 8328%?83}'& 955&8@@%&?&8&%@‘680@% Eﬁﬁﬁ%gﬁ@@é%@gggééé 860
atataacctt ccggaaccac actgccaaca ccgctcccec agecatgeat tgaagtgaac 35940
cctgctgatt acaatgacaa tgaagaaccc aattctcteg accatgaatc acttgagact 36000
gaaaaatatc tatagtagca caacaaagac ataaatgcat geatcttctc ataattttta 36060
actcctctgg atttaaaaac atatcccaag gaatgggaaa ctettgecaga acagtaaagce 036120
tggcagaaca aggaagacca cygaacacaac ttacactatg catagicata gtatcacaat 36180
ctggcaacag cgggtggtcr tcagtcatag aagctcgggt ttcattttocc tcacategtyg 36240
gtaattgggc tcetggtgtaa gggtgatgtc tggcgcatga tgtggagogt gogocgcaacc 36300
ttgtcataat ggagttgctt cctgacattc tcgtattttg tatagcaaaa cgctgocctg 36360
gcacaacaca ctcticticg tcttctatcec tgccgettag tgtgttccgt ctgataattc 36420.
aagtacagcc acactcttaa gttggtcaaa agaatgetgg cticagttgt aatcaaaact 36480
ccatcatatt taattgrict aaggaaatca tccacggtag catatgcaaa toccaaccaa 36540
gcaatgcaac tggattgcgt ttcaagcagc agaggagagg gaagagacgg aagaatcatq 36600
Ttaattttta ttccaaacga tctcgcagta cttcaaattg tagatcgegce agatggceatce 36660
tatcgcccce actgtgttgy tgaaaaagca cagctaaatc aaaagaaatg cgattttcaa 36720
ggtgctcaac ggtggcttce aacaaagect ccacgcgeac atccaaaaac aaaagaatac 36780
Caaaagaagg agcattttct aactcctcaa acatcatatt acattceetgoe accattccca 36840
gataattttc agctticcag ccttgaatta ttcegtgtcag ttcttgtggt aaatccaaac 36800
cacacattac aaacaggtcc cggagggcgc cotecaccac cattcttaaa cacaccctca 36960
taatgacaaa atatcttget cctgtgtcac cigtagcaaa ttaagaatgg catcatcaat 37020
tgacatgccc ttggetctaa grtcttctet aagttctagt tgtagatact ctctcatatt 37080
atcaccaaac tgcttagcca gaageccccc gggaacaata gcaggggacg ctacagrgea 37140
gtacaagcge agacctcoccc aattggotcc agcaaaaaca agattragaat aagceatactyg 37200
ggaaccacca gtaatatcat caaagttgct ggaaatataa tcaggcagag tttcttgtaa 37260
aaattgaata aaagaaaaat tttccaaaga aacattcaaa accgttggga tgcaaataca 37320
ataggttacc gcgetgcogcet ccaacattgt tagttttgaa ttagtctgca aaataaaaga 37380



ccagggcatg gggtgggtga gcgcggaggce atacatgcca cagatatcgt agacatagag7920 gggctcttcg aggatgccga
tgtaagtggg ataacatcgc ccccctetga tgettgetcg7980 cacatagtca tagagttcat gtgagggggce aagaagaccce
gggcccagat tggtgcggtt8040 gggtttttce gecctgtaaa cgatctggeg aaagatggcea tgggaattgg aagagatagt8100
aggtctctgg aatatgttaa aatgggcatg aggtaggegh-acagagiescdiatgaagtg8160 ggcatatgac tettgcagct
tggctaceagaieggrggichatgagtacatrotagy goaaai2d0 giagtegagea gtitecigga dgatgtcatasicgcggttgg
cttttctttt cccacagcetc8280 gcgdttgaga agatattctt cgtgatcctt ccagtactct tcga aaa ttt8340
ot e e R R S S ot eagagat
atgctgRys tgeatt gt gecagegagted yagndgge8460taatsgtgtce atgateaiga ctitgaggda tyatactty
aagighelal caleaeanaafinad ChAaliceGA0agNaNA AO'GRACCO GICBIA0 0609001108, g5gaa0c0aaB580
agtaacatca ttgaagagga tcttgccggc cctgggcatg aaatttcggg tgattitgaa8640 aggctgagga acctctgctc

gottAfGAR BHER gL AReRm RS A TE FCAtCReEIBPI0 GolatiRlg AR grRereratitacas/ #8fhagaat

CoagQgainG £5619a¢aIg8 {60 avgcagsiin toadiichsanargiary @l§13iaaag taagqtgagagraatagtgtic8s20
gagggcccat tcgtgcacgt gagggttcgce tttaaggaag gaggaccaga ggtccactgc8880 cagtgct%ttt taactggt

cccggtaRtg Highaaatge 1icc AL oG tiittR8o2e Bif & B4 2§98 AIE2 728 txt td48gacy
caatagaaqy td99geuiccigecaccag £gaicccact igaptittaldf ggegagaicac taggcyatglgacgagecy
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ctggtctcca gagagtttca tgaccagcat9060 gaagg gatt agct cttgc caaaggacce catccagg% ggtttcca
%taa 8 ggtaa a %ﬁﬁaﬁ t%? F % aatal ¢ c% agCce ca%acaﬁs

catcé agg gagaaagaygc Tiicigtgt gaggaigaga gecaaicggg aagaactgga tctcctgccayl80
ccgaaactgc gtcagcagga aaaagtacag tttcacttcc gcattcccaa caagcgtraac 37980
ttectettte teatggtacg tcacatccga ttaacttgea acgtcatttt cccacggtceg 38040
cgccgecccet tttagecgtt aaccccgeag ccaatcacca attt 38084
<210> 19
<211> 1932
<212> DNA
<213> Artificial Sequence
<220>
<223> hNIS
<400> 19
atggaggeeg tggagaccgg ggaacggoce accttcggag cctgggacta cggggtottt 60
gccctcatge tcetggtgtc cactggcatc gggetgtgygy tcgggetgge toggydgegyyg 120
cagcgcageg ctgaggactt Cttcaccggg ggccggegee tggoggocct geoccgtggge 180
CEgtCgeigt Cctgccagett catgtoggee gtgeaggtgce tgggogtgoe gtcggaggcc 240
tatcgctatg goctcaagtt cctctggatg tgoctgggec agottctgaa cteggtecte 300
accgeectge tottcatgee cgtetrtctac cgcctgggec tcaccageac ctacgagtac 360
ctggagatgc gcttcagoccg cgcagtgegg ctotgceggga ctttgcagta cattgtagec 420
acgatgetgt acaccggeat cgtaatctac geacoggece tcatcctgaa ccaagigace 480
gggctggaca tctgggogic gotcctgtcc accggaatta tctgcacctt ctacacggct 540
gtgggcggca tgaaggetgt gogtctggact gatgtgttcc aggtcgtggt gatgctaagt 600
ggcttcetyggg ttgtcctgye acgegotgtc atgettygtgg grgggecccy ccaggtgete 660
acgctggeoe agaaccacic ceggatcaac ctcatggact ttaaccctga cccgaggage 720
-cgctatacat tctggacttt tgtggtgggt ggcacgttgg tgtggctctc catgtatgge 780
gtgaaccagg cgcaggtgea gogcetacgtg goettgocgea cagagaagea ggocaagoetg 840
gecectgetca tcaaccaggt cggoctgttc ctgatcgtgt ccagegetge ctgotgtgge 900
atcgteatgt trgtgttota cactgactyge gaccctcice tectggygeg catctetgec 960
ccagaccagt acatgcctct getggtgetg gacatcttog aagatctgeo tggagtcccc 1020



ccagttggag gaatggctgt tgatgtgatg gaagtagaac tccctgcgac gegecgagea9240 ttcatgettg tgcttgtaca
gacggccgca gtactcgcag cgattcacgg gatgcacctt9300 atgaatgagt tgtacctgac ttcctttgac gagaaatttc
agtggaaaat tgaggcctgg9360 cgcttgtacc tcgegcttta ctatgttgtc tgcatcggcea tgaccatctt ctgtctcgat9420
ggtggtcatg ctgacgagcec ctcgcgggag gcaagiesag agctqggcgg09caggggcg9480 gagetcgagg acgagagege
gcaggecggageigigsaggiccioagan grigcagagiShndth ceggiiagia gocagigteaggagattaegotigcatgatc
ttttgga cgtga 9600 gttcagatag tacttgatct caacggqgtcc gttggtggag atgtcgatgg.ctigcagggtoc60
oD Ao e Ao g B e rgomtoli qmsgcantat
cgagggegegicactygytyy-taguygggcs? siryggactcg geggeawyyctggctetggt acgtdgoege

CQCQ%%QI;%Q_-Q JROSHO0R8AQ 1acl9GasE6I9a0RRYRC COSAIIEE.ACIaEdL0as gItigacalg £lggatctgadfnd

cgecteiggg tgaaagctac cggeccegtq agettgaace tgaaagagag ticaacagaad9o60 tcaatctcgg tatcgttgac
gocggea§e e gtAICEREEhHEIgIeagatFROTEG%8 cEIg T etatetcgge CetgaactgéIegatctctt

ceteliganc alefe CHIRPE0 eeeaeiGist CORCIRING6Jegeateg HIgRgRIgscCcCaatgago
ttgagagaat10140 gcattcatgc ccgcctegtt ccagacgcgg ctgtagacca cagcccccac gggatctctc10200

gCgCdOARFL EEA I GBERGAE oSG8 1ER A cHRYFE FHSH HAJAE TR R fFE6 286 catagdddlt ggaaaaggta
gttoagtatgaatpar Jatptieeiogyigne gaagaiataci320atgpiscaty gicteageggqalctcgetgpagatcgecca

tt tccatg10380 tcgt t tt t tl
Cacqlit A 40 T8 RO GA8BALTER AHGREBOR P alSTHENER §cAteiiged Segaad ko500

cctggaattattestcard atetictictdczactanen toicotx ticaygiggaddic0getgcagyag gadgdfgaac
20 ct tggtct
?gci%%%?aﬁ(?ég%“%gg%?&%@%%%%%%%94‘:935%%%% Qellicanige eelggeacg acagcgggge atggtetegg

ggattgttgt ggtggéacct cgcacggceag acagcatcag tggcccccaa ggaagaagrtg 1740
gccatcctgyg atgacaactt ggtcaagggt cctgaagaac tccccactgg aaacaagaag 1800
ccccctgget tectgeccac caatgaggat cgtctgtttt tettggggca gaaggagcetg 1860
gagggggetg getcttggac cccctgtgtt ggacatgatg gtggtcgaga ccagcaggag 1920
acaaacctct ga 1932
<210> 20

<211> 36587

<212> DNA

<213> Artificial Sequence

<220>

<223> Ad3-hTERT-GM-CSF-EI1A

<400> 20

aaatctatet atataatata ccttatagat ggaatggtge caacatgtaa atgaggtaat 60
ttaaaaaagt gcgegetgty tggtgattgg ctgcggggtt aacggetaaa aggggcggcy 120
cgaccgtggyg aaaatgacgt gacttatgtg ggaggagtta tgttgcaagt tattacggra 180
aatgtgacgt aaaacgaggl gtggtttgaa cacggaagta gacagttttc ccacgcttac 240
tgacaggata tgaggtagtt ttgggeggat geaagtgaaa attctecatt ttegegegaa 300
aactaaatga ggaagtrgaat ttctgagtca tttcgcggtt atgccagggt ggagtatttg 360
ccgagggecg agtagacttt gaccgtttac gtggaggttt cgattaccgt gtttttcacc 420
Taaatticcey cgtacggtgt caaagticty tgtttttacg taggtgtcag ctgatcgotg 480
atcggacgtc ctgcgctgtc ggggecagge cgggctcecca gtggaticge gggcacagac 540
gcccaggacce gegettccca cgtggeggag ggactgggga cccgggeace cgtecctgece 600
cttcaccttc cagctecocgee tcctocgoge ggacccecgee ccgteecgac ccctcceggg 660
teeeeggeee agcccccfcc gogeccicce agoocctcoe cticctttee goggecoege 720
cctctecetey cggegegagt ttcaggeage getgegtoct gotgegeacy tgggaagocc 780

Page 60



ctgggtctca gagtgaagac gcctccgegce atctccctga agtggtgact gggaggcetct10740 ccgttgggca gggacaccgce
gctgattatg cattttatca attgccccgt aggtactccg10800 cgcaaggacc tgatcgtctc aagatccacg ggatctgaaa
acctttcgac gaaagcgtct10860 aaccagtcgc aatcgcaagg taggctgagc actgtttctt gcgggcggagg
gcggctagac10920 gctcggtcgg ggttctctct yeigicsticatestctt gggagggtga gacgatgctgl10980 Page 65
209@ 44 &aa BT Fadyt slgapaigm gatiapaain 09cafiieA39e9ge0 e i0gi@aegay gageaocaggl1040
tcttt%%gtc cggcttgtt géatac ca%‘gtcc a%taa%cca ttccccaagc attatcctgall100 catctggcca %atctttata
agtCHER et SEAED0 g RHttog PIBb eyt L AGEAOEY Solhteccy adibegegea
tgg9@9999@398'[?@6@@iﬁﬁ&mg@ﬁamﬁﬁgwcgaggmggﬁt@gewﬁﬁcgggtga99@501340

ggc tcatc t c 0. gtagtagac ttga ttgtgta cagttg

e A S f cheto agrgrcaaa
gatgraate agtagyrRIgcateagisedciaducel 248 Otatgaaagt gty yeyetggoetggcggiedaggggccate

QCtCE%@(%gQQQ%QEQ&&é@ 001 ClLCRGERLIATCANIG IRRecYtag fatacctgas,
catccaggtgl1580 ataccggagg cggtggtgga tgcacgtggg aactcgcgca cgceggttcca gatgttgecge11640

agcdiéatgs abtabtintdien Jeasd R E§gEeagereddede§e GeaG e attG £ 17D dcgctcttt@Qacacggaga
aaacgagassgatordagecdegasisegh saletgaaeaidR0 aacalieaacy aatigagiea cogtgtaerre cggttcgagt
ccaaagctaa gcgatcacgcl11820 tcggatcggc cgga%ccgcg ctaacgtgg tatt%gctat ceegte

e
Tt cattg 19840 ccacgtcaag
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cccagetifae11Betrgahtaftthd YTy FAg G EGHT tpdge i ittty gh
ctitagaang cicagticta ggoccgigeghtggcicgegrasgiagictodXii@ttc ttgacgagea 1380
ttcctagggg tetttecccct ctcgccaaag gaatgcaagg tctgttgaat gtcgtgaagg 1440
aagcagttcc tctggaagct tcttgaagac aaacaacgtc tgtagcgacc ctttgcaggc 1500
ageggaacce cccacctgge gacaggtgee tetgeggeca aaagecacgt gtataagata 1560
cacctgcaaa ggcggcacaa ccccagtgcec acgttgtgag ttggatagtt gtggaaagag 1620
tcaaatggct ctcctcaage gtattcaaca aggggoetgaa ggatgoccag aaggtaccce 1680
attgtatgug atctgatcty gygecteggt geacatgett tacatgtgtt tagtcgaggt 1740
taaaaaadcg tctaggccce ccgaaccacg gggacgtggt tttcctttga aaaacacgat 1800
gataatatgg ccacaattaa tgatgggctec gaatcgtgcc agcgagaaga grittctcct 1860
ccgegecgea agtcagttet gegetitgaa aatgagacac ctgogotice tgecacagga 1920
ggttatctcc agtgagaccyg ggatcgaaat actggagtti gtggtaaata ccctaatggg 1980
dgacgacccyg gaaccgecag tgeagocttt cgatccacct acgectgeacg atctgtatga 2040
tttagagata gacgggccgg aggatcccaa tgaggaagct gtgaatgggt tttitactga 2100
tictatgctg ctagcetgctg atgaaggatt ggacataaac cctcctectg agacactigt 2160
taccceagygg gtggttytgg asageggceat aggtgggaaa aaattgecetg atctgggage 2220
agctgaaatq gacttgcgtt gttatgaaga gggttttect cccagtgatg atgaagatgd 2280
ggaaactgag cagtccatcc ataccgcagt aaatgaggga gtaaaagetg ccagcgatgt 2340
ttttaagttyg gactgtccgg agetgectgy acatggetgt aagtcttgtg aatttcacag 2400
gaataacact ggaatgaaag aactattgtg ctcgetttgec tatatgagaa %gcactgcca 2460
ctttatttac agtaagtgta tttaagtgaa atttaaagga atagtgtagc tatttaataa 2520
ctgttgaatg gtagatttat gtttttttct tgcgattttt tgtaggtcct gtgtctgatg 2580
atgagtcacc ttctcctgat tcaactacct caccticctga aattcaggcg cccgcacctg 2640
caaacgtatg caagcccatt cctgtgaagc ctaagcctgyg gaaacgecct gotgtggata 2700
agcttgagga cttgttggag ggtggggaty gaccttigga ccttagtacce cggaaactgce 2760
caaggcaatg agtgcccige agetgtgttt atttaatgtg acgtcatgia ataaaattat 2820



gagaatcagt cgccagggtt gcgttgcggt atgcccecggt tggagcectaa gcgeggetcg12060 tatcggeegg tttccgegac
aagcgagggt ttggcagccc cgttatttcc aagaccccgcel2120 cagcecgactt ctccagttta cgggagcgag cccttttttt tttttttttg
tttttgtcgc12180 ccagatgcat ccagtgctge gacagatgcg cccccagcaa caggcccctt ctcagcaacal2240
gccacaaaag gctcttcttg ctcctgcaac tactgcagy]-45agcegiga4g99c9cgggl2300 acagecegcce tatgatctgg
actiggaagergogogangaa ftggegageedogoagetentizstOriggercgay SGORARLLGC gggREaact

aaaaaaggac tctcgcgagqg cgtacgtgccl12420 ccagcagaac ctgtt ac cgg cga cca

12 A S AR O Ay Behro e T9R00LEe ) e P gacotoite

tgcasgmcgat2644-ggatittgag gtegatgaay tcacagggat qagceiRgtragguscatyttggeccgé§gc12600
ELEAYCHIREGAIERIBECOLIRRA0GANAY CPPACIEG ARRRC IIIA0N0 Joacansigs 1gcucacer

caa
tgat%%c cg cgaggaagtg accctgggtc tgatgc gtgggacctg atggaggcta tcgcccaaaa ceccactage
aaaGESeRsA Th CleARRAYR TBOL§ HSSIEIt ERg HEEERIIACH CAGHHIRIBL Egagestie $ggaggedlP

tgtt CALC03966! galadgaoat aaciigigadcigatoaat afcabcaag iiattatagsl 3900 gcaggaacgt
agcctgggtt tggctgagaa agtggcagct atcaactact cggtcttgagl2960 cctgggcaaa tactacgctc gcaagatcta
caadaeetae e gtactaiaRGacHdGGAISH2 0 BgE E 2 69t AE8 & PO YtgaagatdJatggagtttt

acat@@ﬂ@ﬁg@@@@@@@@a@%tlgﬁggatm@ga@gaé@&%& tetgggggtigiategoanrigggaggatgsacccgcgeggty
agc ccagca aggcgcga ctga Cgac agagaactta tgcacaqgctt gcaaagagct cta gg
g SRR P A 5o b A S99 AY e BB EGY L A9ASoB caga M 1 3260

ggaggctgeagggigtgagogiccttatat cagaagaggtygyatgsa gy aggasy anged 830 3420
cgagageogy cctggaccct ccggtggagg agtagctgac ctgtttecctg aactgcgacg 3480
ggtgettact aggtctacga ccagtggaca gaacagggga attaagaggg agaggaatcc 3540
tagtgggaat aattcaagaa ccgagttgge tttaagttta atgagccgca ggcgtcctga 3600
aactgtttgg tggecatgagg ttcagagcga aggcagggat gaagtttcaa tattgcagga 3660
gaaatattca ctagaacaac ttaagacctg ttggttggaa cctgaggatg attgggaggt 3720
ggccattagg aattatgcta agatatctct gaggectgat aaacaatata gaattactaa 3780
gaagattaat attagaaatg cargctacat atcagggaat ggggcagagg ttataataga 3840
tacacaagat aaagcagtitt ttagatgttg tatgatgygt atgtggecag gggttgrcgy 3900
catggaagca gtaacactta tgaatattag gtttaaaggg gatgggtata atggcattgt 3960
atttatggct aacactaagc tgattctaca tggttgtagc ttttttgggt ttaataatac 4020
gtgtgtagaa gctiggggac aagitagtgt gagggyttygt agtttttatyg cargctggat 4080
tgcaacatca ggtagggtca agagtcagtt gtctgtgaag aaatgcatgt ttgagagatg 4140
taatcttgge atactgaatg aaggtgaagc aagggtccge cactgegead ctacagaaac 4200
tggctgettc attctaataa agggaaatgc cagtgtgaag cataatatga tctgtggaca 4260
ttcggatgag aggecttatc agatgctgac ctgcegetggt ggacattgca atattcttgc 4320
taccgtgecat atcgtticac atgcacgcaa aaaatggcct gtatttgaac atraatgtgat 4380
taccaagtgc accatgcaca taggtggtcg caggggaatg titatgcectt accagrtgtaa 4440
catgaatcat gtgaaggtaa tgttggaacc agatgcctit tccagagtga gcttaacagg 4500
aarctttgat atgaatattc aactatggaa gatcctgaga tatgatgaca ctaaaccaag 4560
ggtgcgegea tgegaatgeg gaggcaagca tgctagattc cagecggtgt gogtggatgt 4620
gactgaagac ttgagacccg atcatttggt gettgocctge actggagogg agttcggttc 4680
tagtggtgaa gasactgact aaagtgagta gtggggcaag atgtggatgg ggactttcag 4740
gttggtaagg tgggcagatt gggtaaattt tgttaatttc tgtcttgcag ctgccatgag 4800
tggaagcget tcttttgagg ggggagtatt tagccctiat ctgacgggca ggctcccacc 4860
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gggcgagtac ttggaagact gatggcgcga cccgtatttt tgctagatgg aacagcagca13380 ggcaccggac cccgcaatge
gggcggcegct gcagagcecag ccgtcecggca ttaactcectc13440 ggacgattgg acccaggceca tgcaacgcat aatggcgcetg
acgacccgca accccgaagcel3500 ctttagacag caaccccagg ccaaccgcct ttctgecata ctggaggccg
tagtgccctc13560 ccgctccaac cccacccacgagasggicel gggiatcgtg aacgegcetgg tggagaacaal3620
ggceatrraleeadaigagoacgugeiagt atptraigelciaiiguageaeaiggcargisasidtacaacegrnagcaacgtgce
aaaccaacct ggaccggatg gtgaccgatg tgcgcgaggcl3740 cgtgtctcag cgcgagegat tcca a cgccaacttg
R RS e O R
atacapaeitt386Qjtttgagiges ttgagasica tggtagctya gy tgtoosatpay cyggtg GocagtccytfiB920

R et CEOR EEEOCATALR ARA JEESERY Seesdgactanageiadfig ticansagg clgaagggte
tgtggggagt gcacgcccta gtaggggatc gcgcgaccgt1l40407gtctagcttg ctgactccca actcecegect getgetgetg
ctggtatsts egtiacaya 1490l cagEIRRAGERaREBE N6 cIegaEt iy AacREg ttaccigt 4R cgaggc14160
Cat%%g@QC@%%Q&QQ&@Qagfeé@e&@t@tfea@&&%@&a%e@&mg%ﬁggg@éégezo cctgggtcag

gaagacacgg gcagtftgga agccaccctg aacttcttge taaccaaccg14280 gtcacagaag atccctecte agtatgegct
tacCRRTGAY a8 gERIEggaAERICAGSRTPA SR 0RaRICISRAY G EGREEES RitiddtE Geaggaydifh gegacaccta
ccoeeregetlidO0agasatgracagtlesanica igogancrag caiotiget agtaacagae ctitcastaai 4460
caaactgctg gactacctge acagg c%%c cgccatgaac tctgattatt gcaccaat%cl4529 tatcctgaglg&}cacactggc
tgccttes? t%‘i%géargg@cﬁgé toatatd %ﬁ%&c‘égtaa&ccc%attcéa 8O0ttt Htgggacya tatggacagce
agcatatiit ceocganigaidia cogttatanacgtitggaagaaygaaggyggcyatagaagaccactctiéégtytcgetatc 14700
cggaacqgct ggtgctac cegtgce cgaagctaca agtectttcs 4 tttcacta.gacagegttc
g?:gélg gt%: %%g%%élaggg%%a% r_%caaige?t % gtt:ig Oc&ga%&%%%qgggiazgg%& §s3gcagey

cgcc cgcgcetigatl

ggcccttagt gtaggtgttt acaaatctgt tgagctggga cgggtgeatc cggggtgaaa 5580
ttatatgcat tttggactgg atcttgaggt tggcaatgtt gocgoctaga tcccgtoteg 5640
ggttcatatt gtgcaggace accaagacag tgtatccggt gcacttggga aatttatcat 5700
gcagcttaga gggaaaagca tgaaaaaatt tggagacgcec tttgtgaccce cccagattct 5760
ccatgcactc atccataatg atagcgatgg ggocgtggge ageggcacgg gogaacacgt 5820
tccgggggtc tgaaacatca tagttatgcet cctgagtcag gtcatcataa gecattitaa 5880
taaactttgg gcggagggtg ccagattggg ggatgaaagt tcocctctgge ccgggadgcat 5940
agtttccecte acatatttge atttcccagg ctttcagttc agaggggggg atcatgtcca 6000
tctgcggggc tataaaadat accgtttctyg gagceggggt gattaactgg gacgagagea 6060
aattcctaag cagctgagac ttycegcacc cagtgggacc giaaatgacc ccaattacgg 6120
gttgcagatg gtagtttagg gaacgacage tgccgtccic ccggageagg ggggecactt 6180
cgttcatcat ttcccttaca tggatatitit cccgcaccaa gtccgttagg aggegetcetc 6240
ccccaaggga tagaagctcc tggagcgagg agaagttttt cagoeggettc agoccgtcag 6300
ccatgggecat titggaaaga gtctgrtgca agagctcgag ccggtcccag agctcggtga 6360
tgtgcrctat ggcatctcga tccagcagac ctcctcgtit cgegggrtgg gacggetcct 6420
ggagtaggga atcagacgat gggegtcecag cgetgecagg gtoccgatocct tccatggteg 6480
cagcgtccga gtcagggttg tttccgtcac ggtgaagygg tgcgcgoectg gttgggeget 6540
tgCgagggtg cgcrtcagac tcatcctget ggtcgagaac cgetgecgat tggegecctg 6600
catgtcggtc aggtagcagt ttaccatgag ttcgtagttyg agcgectcgg ccgegtagec 6660
tttggcacgg agcttacctt tggaagtttt atggcaggceg gggcagtaga tacatttgag 6720
ggcatacaac ttgggcgega gygaaaatgga ttcgggggag tatgcatccg caccgcagga 6780
ggcgcagacg gtitcgcact ccacgageca ggtcagatce ggotcatcgg ggtcaaaaac 6840
aagrtticcg ccatgttitt tgatgecgttt cttacctttg gtttccatga gttcgtgtcc 6900
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gggcgaggat gagtacttga atgactcttt gctgaggcca gagagggaaa agaacttccc14880 caacaatgga atagagagtc
tggtggataa gatgagtaga tggaagacct atgcgcaggal4940 tcacagagac gagcccagga tcttgggggce tacaagcaga
ccgatccgta gacgccagcgl5000 ccacgacagg cagatgggtc ttgtgtggga cgatgaggac tctgccgatg
atagcagcgtl5060 Page 67 2090%%@79;__§[%$2t3(§gggggggcaa cccgttcgct catctgegtc
agtacapiagoadagocanciaogccagooas: tgitaaigh tigtaglang etgaggaanaegeegagice tadeotict
tacgagagcg ccccactgga ggetcecttc gtaccceccac geattegtta ctcggagcetg tcgecectgt aca gc

R e A R MR onr A Lot drtbB00c ofsedactoa
tgaatygecrtagaiy ticrig c Baggagivacelgeay gipvErAga aaggagatotaicrg glitgagdt catttta@®a gaaggcaact

acaqlgecal Gallgacaac iacGlogana acaltogial IRaotitoac. aclagaaaiigalalaes aggtglglag acttatgagg

gttgcgoggt agactttact gaaagctgac atccattéca ggagggttic aaaatcatgt ccctﬁtgga tgtcactgcc tatgaggaaa
cact§gefdtajcag agatrractagfgiag 16aelg 8aheC 6 cata £0§DgabYctgeaguasesictaga aédfhgacagce
a303PRAYaR LRI cagtigpiac clalgClacd Hipgacagh astereaaghicagghiiga teccigggat gatgcaagac

ccagtcacct cagtggtggg tgcagagctt atgccegtet tgtactctca gecagctccga caggecactt agaaccagat cctcatccge

cCyCRFBEGE EtG it Bedanaic 5858 6RA0RE JCdtIdSy R thRERE ddd EhrE%Baccet tetidtegeg cyttctttca

agcegraci siagceeqgt-arinnlasstagiggeIatitegeaascaniciageeage-alpclgigey cyoagiraagy
2090771SG_sT25.txt

ggtcgtacce geactcggac cgcegatgct cgtaattata ctectactge Page 68
eSS O AR R T et R cS 05 R HeARR EA bt 353 WM R 0 CAMeageca
tgcttagegy= cgge aagitoygggaguourey- ¢ ggt caryge grog coaaga ggeaataiol astgggtgcgrgoegcacccgce

CCCCC, ct J t agtatg tcc gcgca aatacaal ctacagtccg ccggt aagg aaaaa
aae e I e T o

gttceaicac ey atjac matietey bgerjg dggc Gogeactiga totagecasw terfaggaggc €a&ééeccagce
CleagReCaclCapCrlgea s0laaRge0E39g gRoR-aecip e pageaRaaralacton ggggaaiga

agtaagacct atcaaggaag tggcgccagg tcccaccgag tccatggaag tgcagaccga gcaaacggaa ccctggatge

ccglgddcttdegaaifatagge ceanesergictgtidan teceAcle sah gay Gekekg cta cddéfaacca
cClgeangle SeACIHEEEH- GREICEeaRR Baaal0gas ARG B5FaRICaRE SaciECalC caREratcac
cagatatggc cctcacttge cgecttcgeg cgegecgtag aaggatgttg gggcgaggga geagacgatt agggggtgge

tttttgTeH 55@%@5@%@53@%&8@8&@& ﬁg%&gf&%ttﬁﬁ%%tﬁ%gé%%‘aﬁﬁac ug?gg gat
ggaagagatx asdtiticat aLAigodeac giggagcgaateggeacggagcagiatciggagaegagctt aazgmititg cttggaacag

cagcaca caggctctga agaagqtggdt cgatgggatc gcctctggta Page 69 2090771SG_S Xt agtggatctg
e e O L A s Y o8 e preiiog

aagigyaygaagadetect teytlgyaaauageg Rurga 026 hgaagoaletgugdgcogayc tagdgsagac

gctg Ggeg C cacta g cctgtagctc
acatg%%c(’%ggl%S %gggg%t%gé%ggagagacc %%ﬁ%gé%ggggc?c%%?acc tgé%‘;& gtcgic cctcccc§§169g440 tgcttctgcg

gcgckigitctedadattigltegtidcéagadiagtecasetrésgdc agea29500-citajecgrtgccagatédt gtectggggg

Cacafaa9e §563a346RAREI04RAA L9500 el s HRAe AZCALSI90QIggo58] 9cagagigia aagecgccgic
gctgctattal9620 attaaatatg gagtagcgct taacttgctt gtctgtgtgt atgtatcatc accacgccgc1986288% cgcagcagag

gagAAg5eePIAgHEHEEEOgR cHRTtRIGHGHaCHIO B fgddd g 75 cccacagete

gcggttgaga aggtattctt cgtgatcett ccagtacict tcgaggggaa acccgrettt 8340
ttetgcacgy taagagecca acatgtagaa ctgattgact gocttgtagg gacagcatcc 8400
cttctccact gggagagagt atgctiggge tgcattgeooc agegaggtat gagtgagggce 8460
aaaagtgtcc ctgaccatga ctttgaggaa ttgatacttg aagtcgatgt catcacaggce 8520
cccctgttec cagagttgga agtccacccg cttcettgtag goggogttgy gcaaagcgaa 8580
agtaacatca ttygaagagga tcttgccggc cctgggeatg aaatitcggg tgattttgaa 8640
aggctgagga acctctgotc ggttattgat aacctgageyg gecaagacga tctcatcaaa 8700
gccattgatg ttgtgcccca ctatgtacag ttctaagaat cgaggggtge ccctgacaty 8760
aggcagctte ttgagttctt caaaagtgag atctgtaggg tcagtgagag catagtgrec 8820
gagggcecat tegtgcacgt gagggttcge tttaaggaag gaggaccaga ggtccactgce 8880
cagtgcrgtt tgtaactggt cccggtactg acgaaaatgc tgiccgactg ccatcttttc 8940
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ccccatcgat gatgccccaa tgggcataca tgcacatcgc cggacaggat gettcggagt19800 acctcagtcc gggtetggtg
cagttcgccc gtgcaacaga cacctacttc agtatggggal9860 acaaatttag aaaccccaca gtggcgecca cccacgatgt
gaccaccgac cgtagccagcl19920 gcctgatgct gegcttcgtg cccgttgacc gggaagacaa tacctactct
tacaaagttc19980 gctacacgct ggctgtaggczq)@%@%gg_a&gqqg%cat ggccagcaca ttctttgaca20040

ttcgogregtgetigaiagaggigeiageginrpgecaig icgoaip @ aatiacaalizgigb-eagicycicaimmgggcycyg
cagtaac taccaccaca aacacatttg gcattgcttc

cccaatacat ctcagtggat agttacaaca aat %aca20160 at
catggg(é%ag%?5%%a§%?f§2%§50t8?§§§§§59§g ﬁ?gg&%éﬁagﬁg% J& i E @Bt thaaggadad
gaaamgeooaa 02 siytttgtyucya dasaacatat cagecagagys Uaapgitygagaagaaicgtggactgarm20340
ctga t t cccttaa accagctacc aacatgaagc20400 cat gc gtcttttgca
e o e oot
aaacitRYgd 9te READ gEIat§gaatt0520 wRegalggaagayatoutgftgcaggagrgittagcgc@igaaattgtg

ctttalgegq4Peel ageatgtaaa agpaagtsc £Rt9igotala [agaccagag acgictaatggp40 actetcatge

aaatttgggt caacaagcca tgcctaacag acccaattac atiggcttca20700 gggataactt cgtaggccta atgtactaca

acagtb@tgy it dig brfet BRftfg eI TFep Y Seaadehid acidgrmjc AgRigg WsttgcagB@blagaaatact

gaacigieat0R20rigasattit gatiaaliet 6iq0dgerca gaRceatRiA citcageaty tagaatcagari3s0 ctgtggacag
ttacgatccc gatgttcgca ttattgaaaa tcatggcatc gaggatgaac20940 tgcctaatta ctgttttcct ctgaatggca
tagg?%%%%é%%c% o GESREPHBE0 %@@ﬁgﬁﬁﬁ% 85atGH658E 2395898995 %aaaad ftic taatgttgct

ccagrigatgdd 66 hagadagegatangoaaggaccigoeiaigy arattegighecgagstaassittggagaaz 1120 gtittctgta
ctctaatgtg 1_gdctggtacc tt C%gat%t ttacaaa%tac ac%ccaccta21180 Page 70
cagy g g d C

gcagtg gagatt ttgratgatc ttttggaggy cgtgagggag 9600
gttcagatag tacttgatct caacgggtcc gttggtggag atgtcgatgg cttgcagggt 9660
tccgtgtece ttgggegeta ccaccgtgee cttgtttttc attttggacg goggtggetce 9720
tgttgettct tgecatgttta gaageggtgt Cgagyycycy caccgggegy Caggggogyc 9780
tcgggaccey goggeatgge tggcagtggt acgtcggege cgegegeggg taggttctgg 9840
tactgegoce tgagaagact cgeatgegeg acgacgogge ggtigacatc ctggatctga 9900
cgcetetggyg tgaaagetac cggococogtg agottgaace tgaaagagag ticaacagaa 9960
tcaatctcgy tatcgttgac ggcggottgo ctaaggattt ctigcacgtc gccagagttg 10020
tcctggtagg cgatctcgge catgaactge tcgatctctt cctcttgaag atctocgegg 10080
ccegetetet cgacggtggce cgcgaggtcg ttggagatyc gcccaatgag tigagagaat 10140
gcattcatgc ccgectegtt ccagacgocgg ctgtagacca cagcocccac gggatctcotc 10200
gcgogeatga ccacctggyge gaggttgage tccacgtggc gggtgaagac cgcatagttg 10260
cataggcgct ggaaaaggta gttgagtgtg gtggegatgt gctcggtgac gaagaaatac 10320
atgatccatc gtctcagegg catctcgetg acatcgecca gegotitcecaa gegetccatg 10380
gccicgtaga agtccacgge aaagttaaaa aactgggagt tacgcgcgga cacggtcaac 10440
tcctcttcca gaagacggat aagttcggeg atggtggtge geaccticgog ctcgaaagec 10500
cctgggattt cttcctcaat ctettcrict tccactaaca tctcttocte ttcaggtggg 10560
gctgeaggag gagggggaac goggogacge cggeggcgea cgggcagacg gtcgatgaat 10620
cttrcaatga cctctecgeg goggecggoge atggtctegg tgacggeacg accgttcotec 10680
ctgggtctca gagtgaagac gectccgege atctccctga agtggtgact gggaggetcet 10740
ccgttgggea gggacaccge goetgattatg cattttatca attgcccoccgt aggtactocy 10800
cgcaaggacc tgatcgtctc aagatccacg ggatctgaaa acctttcgac gaaagegict 10860
aaccagtcgc aatcgcaagg taggctgage actgtttctt gcgggegggy gcggetagac 10920
gctcggtegg ggttetetet trocttctect toctectcott gggagggtga gacgatgcetg 10980
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2090771SG_ST25.1xt acattacttt gcccactaac accaacacct atgagtacat gaacgggcga gtggtatccc21240
catccctggt tgattcatac atcaacattg gcgccaggtg gtctcttgac ccaatggaca21300 atgtgaatcc attcaaccac
caccgcaatg ctggtctgcg ctacaggtcc atgcttctgg21360 gaaatggtcg ttatgtgcct ttccacatac aagtgcctca
gaaattcttt gctgtcaaga21420 acctacttct tctﬁ%%g fstgc%?aﬁ?c%t gcgagtggaa cttccgaaag gatgtgaaca21480
tggtestggaaagiicestiugagaiogsepaaaacdy Glat AMgaeiisag i csqgcatcagyigictatgee

accttcttcc ccatggctca caacacagct tccacccttg21600 aagecatgct gcgcaacgat accaatgatc agtcatttaa

cgactatEtOfbtaRIa5 1660 AHRTHAL COATEREGERARIGE AR CS5aRATRESAf I catclddAitcgca21 720
actggacagguciteaggage: tggieajica ccagacisagagacGanggag aeicsatete2d8Q dggatcaaggticgatccc
tactt%ggat c%tt t %ta(\:ttatgccc%tac c%%%%gg%ca%iém ccttttagct taaccacact ttcaagaagg tctccatcat gtttgactcc
tcagicaget21900 goettggtan tgacaggcty toagictan atgautitgiBstAa85c W gtggacg? 960
gggddaggata caacytgytcogatgegatuyatcamagacigytinetoogiigagaigc2 PRt ifgccaattgcaacattgge
tacc - a C gtactcctt tttcagaaac ttccagcect caggca
ggtgg%tggga%égggtt%%zg ]?gg%?:g?gtgg%agcgtgggagg%%gg%%agcﬁ%ggzﬁ? g%ace%l%a %afa? %%%ctctgé%%ﬁgtaggthZZOo
acCtRf¢Hct tacatgabEraaagp JGaaE 1 taec Sag E dragat e tastogetci22260qeggaadttddfycegttaag

agl0lRAGE AIRA3RAEHCAUHICIAR RIBATS g9 d 20 0geacaling: SIEIGRAG Aacticatp] £eAtgggggc
ccttaccgac ctgggacaga22380 acatgctcta tgccaactca gcccatgegce tggacatgac ttttgaggtg

gatcBEatYG229h PARPSGELEa c YA AR R SR icREHE 85§t s igESE cagc300 cacaccgegg
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cgtcategrganpgictaceigeatagani gicie09a6 GQRAAB0EE822E0Qa catccaggtg 11580
ataccggagg cggtggtgga tgcacgtggy aactcgcgea cgeggttcca gatgtrgege 11640
agcggcatga agtagttcat ggtaggcacg gtctggccag tgaggcgege geagtcattyg 11700
acgcrctgta gacacggaga aaacgaaagc gatgagcgge tcgactccgt ggtctggggg 11760
aacgtgaacg ggttgggtcg cggtgtaccc cggttcgagt ccaaagctaa gcgatcacge 11820
tcggatcgge cggagcecgog gotaacgrgg tattggetat cccgtcotcga cccagocgac 118860
gaatatccag ggtacggagt agagtcgttt ttgetgcttt ttcctggacy tgtgecattg 11940
CCacgtcaag ctttagaacyg ctcagttctc gggecgtgag tggctcgege ccgtagtctg 1206060
gagaatcagt cgccagggtt gegttgeggt atgecccggt tggagcctaa gcgeggetceg 12060
tatcggccgg tttccgegac aagcgagggt ttggeagece cgttatitcc aagaccccege 12120
cagccgactt ctccagttta cgggagogag ccctttttt{ trtttttttg tttttgtege | 12180
ccagatgcatr ccagtgctgc gacagatgcg cccccageaa caggeccctt ctcagcaaca 12240
gccacaaaag gctcttcettg ctcctgcaac tactgcagct gcagecgtga goggogegagg 12300
acagcccgcece tatgatctgg acttggaaga gggegaggga ttggegegece tgggggotec 12360
atcgcccgag cggcacccge gggtgcaact aaaaaaggac tctcgcgagg cgtacgtgec 12420
ccagcagaac ctgttcaggg acaggagcgg cgaggagcca gaggagatgc gageatcteg 12480
atttaacgcg ggtcgcgage tgcgccacgg tetggatcga agacgggtgc tgcaagacga 12540
ggattttgag gtcgatgaag tcacagggat cagcccagct agggcacatg tggcegogge 12600
caacctagtc tcggectacyg agcagaccegt gaaggaggag Cgcaacrtcc aaaaatcttt 12660
taacaaccat gtgcgeacce tgatcgoccy cgaggaagtg accctgggtc tgatgcatct 12720
gtgggacctg atggaggcta tcgcccaaaa ccccactage aaaccactga cagctcaget 12780
gtttctggtg gttcaacata gcagggacaa cgaggcattc agggaggegt tgttgaacat 12840
caccgagcect gatgggagat ggctgtatga tctgatcaac atcctgcaaa gtattatagt 12900
gcaggaacgt agcctgggtt tggctgagaa agtggcagcet atcaactact cggtcttgag 12960
cctgggcaaa tactacgctc gcaagatcta caagacccce tacgraccca tagacaagga 13020



ccacataaga agcctcttgc ttcttgcaag cagcagctgc agccatgaca tgcgggtccg22620 gaaacggctc cagcgagcaa
gagctcaaag ccatcgtccg agacctgggc tgcggaccct22680 atttcctggg aacctttgac aagcgtttcc cggggttcat
ggcccccgac aagctcgect22740 gecgecatagt caacactgcc ggacgcgaga cggggggaga gcactggctg
gcttttggtt22800 ggaacccgcg ctacaacacc %&%@%ﬁg@ ttt tgggttctcg gatgagcgge22860 tcaaacagat
ttaccagi-uagiacyaegueiecigesr nanaatun CHOLRIG 27000 arackgrigh egicaccaiggggaagicta
cccaaagcgt gcagggtccg cgctcagecg22980 cctgtggact tttttgetgt atgttecttc atgectttgt gcactggcecc
gaccyt 48“9[6@% §a§%&9€§@5§tg§%\%‘§q@&b% 6?&@@5@@05%&%@%&06&&3823100
CCcCcagtgas@eecacadiirCgtegraant aggaggigniiacegaiic ctraggacesalaQ actcatcitatitcgttct
caccgcgcgc gcattga ccaccqcg tttgaccqgta23220 Page 71 2090771SG _5T25.1xt tggatatgca
ataag?c%% ?z?ggagééatt;%ﬁ%’gaata%%%%%tt%ﬁﬂfﬁggﬁb% 809G gty ct céﬁ‘jtgf?tc atgcJatttact
cagaeegetatgggtictyt8340 gtggysyieh gagigagotg cRggeaguon taggttgeggpaactgisae
tottclgrean3dqn (lggackae 09aaNACeA,ACLaagARG 1909a16100,099a000I01 IgCCacqgaghao ctticggle

agttgcatag cgccaagcag gtcaggagca gagatcttga aatcacagtt2 ggggc gg%a ttctggacac gggagttgcg
atac8BfggG HFCa s 6F Y C A I3OBU casRYIIGERL REHberoRg ctrras gEtigggtt¥détyatggtag

tcacyirrandIGdO-atainaeea QUasalka CaARIARYet salclacat SGIaRGIgELGaIcacygg234 00
agcgcagcct ggcttgtggt tgcaatcaca atgaatgggg atcagcatca tcctggctthS?G% gtcgggagtt atccetgggt
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acacagcct? Latgaqttfct 1ed ¥ cffAE g citt 28820 L ig GG B8R EEcERY G t§tdGaacat éelcaggac
ttgctggaerecatigattagi¥ditlg agaaggtcct ggetatcgty aacgcgetgg tggagaacaa 13620
ggccatcegt cccgatgagg ccgggetggt atacaatgct ctcttggage gegtggeccg 13680
ttacaacagC agcaacgtgc aaaccaacct ggaccggatg gtgaccgatg tgcgcgaggc 13740
cgtgtctcag cgcgagogat tccagegega cgccaacttg gagtcgttgg tagcgctaaa 13800
cgctttccte ageacccage ccgecaacgt geccegtggt cagcaagact atacaaactt 13860
tttgagtgca ttgagactca tggtagctga ggtgccccag agcgaggtgt accagtcecgg 13920
gccagattac ticticcaga ccagcagaca gggettgcag acagtgaacc tgactcaggce 13980
tttcaagaac ctgadagggtc tgtggggagt gcacgcccca gtaggggatc gogcgaccgt 14040
gtctagcttg ctgactccca actcccgect getgetgety ctggtatcoe cctttactga 14100
tagcggtage attgaccgea actcgtactt gggetacctg cttaacctgt atcgcegagge 14160
cataggacag agccaggitgg acgagcagac ctatcaagaa atcacccaag tgageoogege 14220
cctgggtcag gaagacacgg gcagtttgga agccaccctg aacttcttge taaccaaccg 14280
gtcacagaag atccctccte agtatgcget taccgctgag gaggagcgga toctcagata 14340
cgtgcaacag agcgttggac tgttcctgat gcaggagggg gcgacaccta ccgccgeget 14400
ggacatgaca gctcgaaaca tggagcccag catgtatgetr agtaacaggc ctitcattaa 14460
Caaactyctg gactacclige acagggcgyce cgccatgaac tctgattatt tcaccaatge 14520
tatcctgaac ccacactggc tgeccccace tggtttctac actggegagt acgacatgec 14580
cgaccccaat gacgggttcc tgtgggacga tgtggacage agcatatttt ccccgectec 14640
cggttataca gtttggaaga aggaaggggg cgatagaaga cactcttccg tgtcgctatc 14700
€ggaacggct ggtgctgeeyg cgaccgtgec cgaagetyca agtcctttoe ctagottgec 14760
cttttcacta aacagcgttc gcagcagtga actggggaga ataacccgecce cgcgettgat 14820
gggcgaggat gagtacttga atgactcttt gctgaggcca gagagggaaa agaacttccce 14880
caacaatgga atagagagtc tggtggataa gatgagtaga tggaagacct atgcgcagga 14940
tcacagagac gagcccagga tcttggggge tacaagcaga ccgatccgta gacgccageg 15000
ccacgacagg cagatgggtic ttgtgtggga cgatgaggac tcetgccgatg atagcagegt 15060



agtacagttg gcatcattca cacaacagcg ggcatcgttg ttggccaact gaaccacatt23940 tctgccccag cggttttggg:
tgatcttggc tctgtctgga ttctecttca tagegegetg24000 cecgtteteg ctcgecacat ccatctcgat aatgtggtece ttctggatca
tgatagtgcc24060 atgcaggcat ttcaccttgce cttcataatc ggtgcatcca tgagcccaca gagcgcaccc24120
ggtgcactcc caattattgt gggcgatctc agaata%ge}gi gcgz?% 99;&catgaa24180 tcttcccatc attgttgtca
agyteitesd 0elogtaged Giesgs IpdRdg6eas dettg electcgtiycgeatactgptapggagataggioggtatige

tcgtgctgct ct gcatca 24300 cttgaaagag gttctcagat cattatccag cctgtacctt tccattagca cagccatcac24360
ttccaglqégﬁ%tﬁgtc%cta THRETD géf’cgg%\%%cgtatféﬁﬁgggﬁ a%ﬁ%%%%%aagﬁasg%occtttagcta

taggetesiteiigtcgatctiteicaacag ticicttigec 4l giact chca aigaigeggageegggaygta gemangecc
acggce g 1924540 ttctetttct tcticactat cctggetgat gtcttgcaga acatgct tcct24600
oo e R A ot boetiacca
ataceaeesy yrietefgrt gertfadccyg desecasat 4720 avyutagrg tuedietiopyggggcdgdgl tggaggegac
19ag9gtg99e %‘ﬁéﬂgéﬂ.@? gES‘B@?&Q‘a QQ%@%@QQQCQQBSE&%EC%%QQ&QQgtgtﬂa‘;&zo

cccggtggeg24840 gtegcettgac tgatttccte cgeggctggce cattgtgttc tcctaggcag agaaacaaca24900
gacitHdd Eita§EBatd SR8 cE AR 2RI EeEattaEateeRgectcr9603agcaded g aggaggagag

CllaaGGREG EEACOREER HeECUERG SR GHIEFA0 40 AGeeicaalo Al0RYAggemeTIICcIacged gcccaggaga

tgcaggcgca ggataatgtg25080 aaaacggaag agattgaggc agatgtcgag caggacccgg gctatgtgac
gccg%%ﬁ%&&ggiﬁE%%%%%Gﬁ%%@ﬁ%ﬁ%?&@&c 558553tg°qBg58EGREC ag?;@% fcaa25200

gcagpiggeg itiaceaggecggciyygaie gageatealgrogepgacienagicancygelbaesyPage Y2560

gatggtgtcc agaaaagctc ctgaaggtgt tacagtaaat gacacctatg atcataaaga 15720
ggatatctty aagtatgagt ggtttgagtt cattttacca gaaggcaact tttcagecac 15780
catgacgatc gacctgatga acaatgccat cattgacaac tacciggaaa ttggcagaca 15840
gaatggagtg ctggaaagtg acatrggtgt taagtttgac actagaaatt tcaggcicgg 15900
gtgggaccce gaaactaagt tgattatgoe aggtgtotac acttatgagg cattccatcc 15960
tgacattgta ttgctgectg gttgeggggt agactttact gaaagcocgac tragcaactt 16020
gcttggeate aggaagagac atccattcca ggagggtitc aaaatcatgt atgaagatct 16080
tgaagggggt aatattcctg cccttttgga tgtcactgec tatgaggaaa gcaaaaagga 16140
taccactact gaaacaacca cactggcetgt tgcagaggaa actagtgaag atgatgatat 16200
aactagagga gatacctata taactgaaaa acaaaaacgt gaagctgcag ctgctgaagt 16260
taaaaaagag ttaaagatcce aacctctaga aaaagacagc aagagtagaa gctacaatgt 16320
cttggaagac aaaatcaaca cagcctaccg cagttggtac ctgtcctaca attacggtaa 16380
ccctgagaaa ggaataaggt cttggacact getcaccact tcagatgtca cctgtggggce 16440
agagcaggtc tactggtcge tccctgatat gatgcaagac ccagtcacct tccgetccac 16500
aagacaagtc aacaactacc cagtggtggyg tgcagagctt atgcccgtcet tctcaaagag 16560
tttctacaat gagcaagccg tgtactetca gcagetccga caggecactt cgctcacgea 16620
cgtcttcaac cgettececty agaaccagat cctcatccgc ¢cgecggoge ccacaattac 16680
caccgtcagt gaaaacgttc ctygctctcac agatcacggg accctgccgt tacgcageag 16740
tatccgggga gtccagegeg tgaccgttac tgacgccaga cgocgeacct gtccctacgt 16800
ttacaaggcc ctygggcatag tegegecgeg cgttctttca ageggeactt tctaaaaaaa 16860
aaaaaaatgt ccattctcat ctcgceccagt aataataccg gttggggact gratgegecc 16820
accaagatgt atggaggcgc ccgcaagcgc tctacccage atcctgtgeg cgrtogeggt 16980
catttccgeg ctccctgggg cgeactcaag ggtegtacco gcactcggac cacggtcgat 17040
gatgtgatcg accaggtggt cgccgatgct cgtaattata ctcctactge geoctacatct 17100
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20907715G_5T25.txt cctcaaacat ctagcaaggc agtcgatcat agtgcccatc agtgtggaag agcttagccg ggtacccccc
aagcggcagc caaacggcac tccagctttt actatccceg aagtgttgge gattccagte tcctgecgeg ccaaccgeac
gggagctcgc ttacctgata tagcttcctt gggaagtgat gagacacggg ccgcaaatgc acaccacagc getctggtgg
aactggaggg cagtatcgtg gtcacccatt ttgcctagss,69¢tgtepig gageatctge tcatcaaacg gcaggateca gacgectcgg
acgagggcagectygagogitagaaastacs ggogagatbagigciagiacgiggagetgggadgict gageaagceta
gaggagaacc tgcactacac caagatctcc aacgtggagg ttaccaacct ccgacta cagagcgtc caccac
o R o g e R ot heug avgagogoa
cccapagtgttitagggteuctotg cyasia tutEncaasdagguictachteciaga tycgetgeds tccgadhEd tgcctctcac
ceaglogiac aicsase laseaREiR LalnRqCaga.9eg0s clapdoaantacaRcInarigee 10gaaggecc agttgeigag
gcagggiccc agaagtaaad gcgaggggic ggggctgtgg acctccgect acctgcgcaa gatcaggttc tatgaggacc
aatcHeEREE LHECCAGHHC§EARCII§ILECAatGERGB A AaERPY 586 CETGY tERtdcttgaldtt®ecccag

gatglceeat cH5€9AARAR (RAAYEaEaL 0G0 R_ERE 980G K- E6 52 08CAAR @RIJIgdae &gcClggagg
cagaggaggt ggaagaagca accgccgcca Page 73 2090771SG_ST25.txt agtcccc%\ﬁa cagcagcacg

gctabEatEr E8Ah A AG SRy 480 ARPARES g bR AY 3A 5052308 ARYHE ¥t agtcdt dtttgcatga
atgceggaac aaralgiett gigtaancit eocas cagyaiciigeatitgitagrargiyeeeggcaace ccyassgaaa
ccagcagtta gaaaatccac aacaagtgca gagecagege agaccagaga getgaggaac cageag ggggcaaga

M - LR T B e e S b e £
CygegggaaysacotcaoccEmnagativtotacgestivg catut guHy CER T aay Yarstiaticca cotiatgaa
acgq%ggg;gg}agt%gggagq ICC%EQ,EC&%CC%C@%&Q%%L%@C?@C&ggggggcggca@@ﬁ%%gct CGG3gpAccy tactactice
taacgcaggt gtacagctgyg cgggcygatic tataaaacge ctggtgatta gaggccgagg ttcgcettggt ctgcgaccag acggagtett
cacteetigictagn o tatat faauatggaant GrEt At g AGRIYISE GHffcessst§gccatitéél cggacgagtt

agtogatggetatgatigal gitaaigah clrRag et SeHaccact 1696tatle Janelrlead@99ageagsc tcagggteeg
ggaatagact ctcgcctgcea tcgeatcttc cagggaaata caaccatctc catctactge ctitgetgtc ttgtttgé%c tgagtttaat

accy T alte PR HAC S atAT R tesfitC EfRBAG AR (IRGE TR cHS2RAEAEE aagdttddst cteatctgea
caataetyes @AlgCEFaRA 65682039 POLa0lRGegIaEH iR Callrggagi Raggcéy 209MBHGHSG_ST25.1xt

gggcttgtgc tgatcctttg ctacctatac acaccttgct gtgcatattt agtcatattg29400 tgctgttggt ttaa tg ggggccatac
g T At R 98980 BRTD I Ak AR G AR EIR e atgPOBAe

ttcgaracag?2 9562 (- agaqrigeacagetiaghiticg caccenpa g aagoagich gigiggagtacitattaagi832380 gcggatggga
ctgca%gtcczc %tt aaafta cacajfa%tcaa caaaac gacaatatcct29640 tatccagcac atggg ggagttcccc

t agera
agtggiatac [gtetctgte cgaggtectg 28708 degyttccal coycatiagt aataacactt feattittc tgaaatgtge

gatctygeca2076( gttt ety cHgAcay g acCtagRy cteceagcaasigageseettgtggcat2B¥B20 ccattgctta
tigetigata acafgcgicy deaclyriat Laltgrglo é%ee&%%&@ SR Jociatagt LAlGOceet agagaggdca

atgaggaaaa agagaaaatg ccttaacctt29940 fttccteata cctittcttf acageatggc ttctgttaca getctaatta
ttgCcCHJEABBO00 dyEcaeifte g AeeRAPGE a LA afRT e AaRaEEIEA R a%R R cactct80680 tgtagggcece

ccaaitagih cagagatiat tagaccaes Glindeaciatigatiai3gizo unlajartijacnacraaa aipaaccaat atttgtaatc
tgtaacagac aaaatctcac30180 gttaattaat gttagcaaaa tttataacgé%étqtactattat gg{:té%%gaca gga}ggagtagBOMO

tcaaf@RT At citag EGE&tRE TEAGECCaBE AR HYtgRRRAS A TS0
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cgcgctgaac ctotgacget gocgogoegeg cgctaccatc caagcatcac cacttaatga 18540
ctgttgacgc tgectccttg cagatatgge cctcacttge cgecttegeg tecccattac 18600
tggctaccga ggaagaaact cgcgecgtag aaggatgttg gggcgaggga tgegecgeca 18660
cagacgaagg cgcgctarca gcagacgatt agggggtgogc tttttgccag ctcttatacc 18720
catcatcgee gcagogatcg gggcgatace aggcataget tcagtggegg ttcaggectc 18780
gcagcgecac taacattgga aaaaacttat aaataaaaaa tagaatggac tctgacgctc 18840
ctggtcctgt gactatgttt ttgtagagat ggaagacatc aatttttcat ccctggetcec 18900
gcgacacgge acgaggccgt acatgggeac ctggagegac atcggcacga gecaactgaa 18960
cgggggegee ttcaattgga gcagtatctg gagogggott aaaaattitg gotcgaccgt 19020
aaaaacctat gggaacaaag ctiggaacag cagcacaggg caggetctga gaaataaget 12080
taaggaacaa aacttccaac agaaggtggt cgatgggatc gecctctggta ttaacggegt 19140



aataattaaa atggctaata aagcattaga aaattttaca tcaccaacaa cacccaatga30360 aaaaaacatt ccaaattcaa
tgattgcaat tattgcggcg gtggcattgg gaatggcact30420 aataataata tgcatgctcc tatatgcttg ttactataaa
aagtttcaac ataaacagga30480 tccactacta aattttaaca tttaattttt tatacagatg atttccacta caatttttat30540

- cattactagc cttgcagctg taacttatgg ccgticagggpstareigiassctgitggctc30600 aacatgtaca ctacaaggac
cccaagaggocetptgicaat tggtpgagaactatatgatagdd66iciggagggttoagctagaccaygtgatcadgedtggtacaaaa

ttttcatgca acggaagaga30720 cttgaccatt attaacataa cat t a atgg actataa30780
A G A A e ke L e eats
CCaZagoaaycyCagiintlRaaacagRiceufst ugH30aBT haagotesa dhaakydt tisgtaaitddcagecgcet
cccaqiag &g% 130a1¢39960 RAcaAgRE alsAlacigCalagiad) agoatiaaty atitattt {gtgigtaat31020 -

gtactacgtc tyctyctata gaaaacatga acaaaaaggt gatgcattac taaattttga31080 tatttaattt titatagaat tatgatattg
tttcaEAeaa ERic ACRECEICRAaIEA3AUT ta SACAREH ficHEIRS A EA Gty Cictagdd4 tPacaatact

aattgtaatt31200 gegaticita tastateigt tattcitiatitaladict-acedtenaal aceeaalgtd1260 gatagaaatt
ctaaaagacg tcccatctat tctcctatga ttagtcgtcce ccatatggct31320 ctgaatgaaa tctaagatcé%gg ttt ctcttacagt

atggtgReR e Fa R B IS0 PAGEIPEYS 0RFAFTEES B 198 IR LA MRfcttc actca tctgtgctit
taatgtatet gedactticadtddygageagiageotagtoenagsecagactgiagiaggatoatt dgetcctat gz tttttg31500

ccttcgttac ttgcatctge gtgtgtagea tagtctgect gattattaat tttttccaac31560 tggtagactg ga g cgaattgcct
acCﬁét%ﬁégééﬁ%c%g%éiékgcéggggﬁc ?ég &%g%gtgtgt a%é%atca%c acégkggkgc E&Eﬁ%

cgcagcagag gagaaaggza gaggtcgcgc gccgaggoetg agttgetttc aagatggeca 19740
ccccatcgat gatgccccaa tgggcataca tgeacatcgoc cggacaggat gettcggagt 19800
acctcagtec ggytctggtg cagttcgecc gtgcaacaga cacctacttc agtatgggga 19860
acaaatttag aaaccccaca gtggcgecca cccacgatgt gaccaccgac cgtagecage 19920
gcctgatget gegettegtg cccgttgace gggaagacaa tacctactct tacaaagttc 19980
gctacacgcet ggetgtagge gacaacagag tgcrtgacat ggccagcaca ittcittgaca 20040
ttcggggggt gottgataga ggtcctaget tcaagecata ttccggcaca gottacaatt 20100
cactcgctcc taagggegey cccaatacat ctcagtggat agttacaaca aatggggaca 20160
atgcagtaac taccaccaca aacacatttg gcattgctic catgaaggga gacaatatta 20220
ctaaagaagg tttgcaaatt gggaaagaca ttaccactac tgaaggagaa gaaaagccca 20280
trtatgccga taaaacatat cagccagage ctcaagttgy agaagaatca tggactgata 20340
ctgatggaac aaatgaaaag tttggiggaa gagcccttaa accagetace aacatgaagce 20400
catgctacgg gtcttttgca agacctacaa acataaaagg gggccaagct aaaaacagaa 20460
aagtaaaacc aacaaccgaa ggaggggttg aaactgagga accagatatt gatatggaat 20520
ttttcgatgg tagagatgct gttgcaggag ctttagegec tgaaattgtg cttratacgg 203580
aaaatgtaaa tttggaaact ccagacagic atgtggtata taaaccagaa acgtctaata 20640
actctcatgc aaatttyggt caacaagcca tgcctaacag acccaattac attggcttca 20700
gggataactt cgtaggccta atgtactaca acagtactgg azatatggga gttttggctg 20760
gccaagcatc acaactgaat gcagtggttg acttgcagga cagaaatact gaactgtcat 20820
atcagctttt gettgattct ctgggagaca gaaccagata cttcagcatg tggaatcagg 20880
ctgtggacag ttacgatccc gatgttcgea ttattgaaaa tcatggcatc gaggatgaac 20940
tgcctaatta ctgttttcct ctgaatggca taggaccagg gcacacatat caaggeatta 21000
aagttaaaac cgatgacact aatggatggg aaaaagatgc taatgtigct ccagctaatg 21060
aaataaccat aggcaacaac ctggetatgg aaattaatat ccaagctaac ctttggagaa 21120
grttrtctgta ctctaatgtg ttccagatgt ttacaagtac acgccaccta 21180

gcrttgtacc
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aaaatgttgc ggcacttctt aggcttattt aaaaccatgc aggctatgct accagtcatt31680 ttaattttgc tactaccctg cattccccta
gcttccaccg ccactcgcegce tacacctgaa31740 caacttagaa aatgcaaatt tcaacaacca tggtcatttc ttgattgcta
ccatgaaaaa31800 tctgattttc ccacatactg gatagtgatt gttggaataa ttaacatact ttcatgtacc31860 tttttctcaa
tcacaatata ccccacattt aattttgggt ggaattciggaatgeactg31920 ggttacccac aagaaccaga tgaacatatt
ccaglacena ecatgeaaca ascantageasdata viggtacagt gigegaamtga geogeaacct tcackicder ctgccattag
ttacttcaac32040 ctaaccggcg gagatgactg acccaatcgc cacatcatcc accgctgcca agga 2100
gga&ﬁféﬁ'&g%%tagﬁf’gtg&gc%égaga%%ga(%‘ B ASSA agg%a%ccg%ggécgé%%%%aéﬁ ggagggggca gtaaaagagc
taagogatge cattghyait Caccagyta ceaangyoat32220 sttetgenawtarrcdstotaaaatétid®ltacgagatc
accgelacty aecatcgl GAIRCHAT CICQQIRGOG 29pHAGRRRR.AYERAGEING 4100109985
tcaa%c%%%%%g%g Ct)t %%a%t %?cg ggé%ct‘ggtctg gag%atactaa gggttgtatc cag%gttgct gtg%ttcca032400 cgagtgcatc
tacataetgc e datesc Euucy JEcHAsgagace fER soeat A3 04bD Bt ARkt dttr tER ctacétt M caatcaa
aataéb%%t@c%ggé’e‘%ﬁQ&%aab%%%%égé)cg%%%%%ﬁ%g%ﬁ@tmﬁgmgcacgﬁga@cctcttc
ccaactctgg32580 tactctaaac gtcggagggt ggcatacttt ctccacactt tgaaagggat %tcaaatttt32640 atttcctctt
ClitgEERB AG R AR TEAER oA CaAth bt £ AH LI R PP FO6 Whafett 1eb i aacc tiigtacee
ttatgaagathggeagdsagehegstacacnedire0 Aftlaiaead Caggiteadticcoctgagggticaczieaaagtccaa
acggggatttt32820 aagtcttaaa tgtgttaatc cacttaccac tgcaagcggc tccctccaac ttaaagtggg%%SO aagtggtctt
acaé‘f:aad_z%&Hﬁcﬁf&fgﬁ5%55&%@%&5%%%0%&%%%5&% aé‘i‘é%c%ﬁ@ﬁ cEE8EtaaCA hagtcaaace attctataaa
tttacgapdaqggaaacggihigggaatagadl3tit acaapacaaa chigeagigeaactcggatattygtctabdfttgactctt

ceagiclaransy lragiaae 13eaca il {ala9a¢gee: FAAIRELR AARAGGaRg Aratadsigat3 120

ttggatcagyg

ccttttacct taaccacact ttcaagaagg totccatcat gtttgacteC tcagtcaget 21200
ggcctggcaa tgacaggcety ttgagtccaa atgagtttga aatcaagege actgtggacg 21960
gggaaggata caacgtggca caatgcaaca tgaccaaaga ctggttcctg gttcagatgce 22020
ttgccaatta caacattgge taccaggget tttacatccce tgagggatac aaggategea 22080
tgtactcctt tttcagaaac ticcagccta tgagcaggca ggtggttgat gaggttaatt 22140
acactgacta caaagccgtc accttaccat accaacacaa caactctgge trtgtagggt 22200
acctigcacc tactatgaga caaggggaac cttacccage caattatcca tacccgetca 22260
tcggaactac tgocgttaag agtgtcaccce agaaaaaglit cctgtgegac aggaccatgt 22320
ggcgcattcc cttctcecage aacttcaigt ccatggggge ccttaccgac ctgggacaga 22380
acatgctcta tgccaactca geccatgege tggacatgac ttitgaggtg gatcccatyy 22440
atgagcccac cctgetttat cttortttecg aagtcttcga cgtggtoaga gtgcaccage 22500
cacaccgegg cgtcatcgag gocgtctacce tgegcacace gttctcggoo ggcaacgeca 22560
ccacataaga agcctcttge ttcttgcaag cagcagetgc agccatgaca tgegggtccg 22620
gaaacggcetc cagcgagcaa gagctcaaag ccatcgtcecg agacctggge tgcggacceet 22680
atttcctggg aacctttgac aagogtttcc cggggttcat ggooccccgac aagcotcgect 22740
gcgccatagt caacactgcc ggacgcgaga cgggyggaga gcactggcetg gettttggrt 22800
ggaacccgeog ctacaacacc tgctaccttt ttgatectit tgggttctcg gatgagceggce 22860
tcaaacagat ttraccagttt gagtacgagg ggctcctgeg tcgcagtgcec cttgetacca 22920
aagaccgetg catcaccctg gagaagtcta cccaaagegt gcagggtccg cgetcagecg 22980
cctgtggact tttttgctgt atgttectte atgoctttgt gcactggeee gaccgococa 23040
'tggacggaaa ccecaccatg aagttgetga ctggggtgtc caacagcatg ctccaatcac 23100
cccaagtcca goccaccctg cgocgcaace aggaggtget ataccgettc ctaaacaccc 23160
actcatctta ctttcgttot caccgcgcege gecattgaaag ggccaccgcyg tttgaccgta 23220
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atacgggaaa caaaacccag atagcaaact aactttaatc cttgtaaaaa atggaggaat33180 tgttaatgga tatgtaacgc

‘taatgggagc ctcagactac gttaacacct tatttaaaaa33240 caaaaatgtc tccattaatg tagaactata ctttgatgcc

actggtcata tattaccaga33300 ctcatcttct cttaaaacag atctagaact aaaatacaag caaaccgctg actttagtgc33360

aagaggtttt atgccaagta ctacagcgta tccatttgbg&;tﬁgﬁagg_fggcggacaca33420 Page 76

2090660561 004 2 idgleatgpaaattateditiogieanlgia clgeaaagea agagalaatgcctityead3480

gttggaac% tga%gttat%ctt%%%ta%ac tgccagat a tctggacat cctatgttat33540 gactttttta tggtccttga atgctggtct

agctcca%a%gactcacﬁ %gg ca5ece 500 S5ERI A rAlRR tg%téﬂ%ggﬁbﬁ%atg ?gd' caacaaa

aataaegir8B3E60 Gacatititicattgeg@titc otttacagttaticgagiagtifatitige c trosoaitec33 720 citaacag

aata [ctc cac t catta33/80 atagaca tagttttag acattc
CReGRAICIGICRRRA COCAS 39%%%%%%%% ?(gg%%tc%%c% §§aag%99§‘9 c%g%c L fadittaga ies

caaacagttt cagagcgagc caatctgggg gtaatac atdaaa atcgggatag tcttttaaag cgctttcaca
gtccAAEKRBBYO0 #gEHoedjes accyiagoctliaansndgsytoatstygetagarnjaacgattyggaateat’®3960

aalCegaaaa,6992ALe 998 IRtGIRIC ¢RIGRAAGC CARRRPIRGELACIOCIRR3R9R0.gtegctsegg gegactgcty
tttatgggat cggggtccgce agtgtcctga agcatgattt34080 taatagccct taacattaac tttctggtge gatgcgegca

gcadtat tga R 343 99 tiRkRRTACCAL aFPAG I By At aEaR aerafGfaiaaa ¢2edlattaa34200
aagegeliecageaaddgete Alaici@alagiiee CeseciBcrignca icrlacsaard4 28 gltaatatg aattaaatgt

CcC
oy
ca
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cgttcccica aaaacacact acccacatac at atctctt34320 ttggcatgtg catattaaca attttgégtgt accatggaca

acgtftfytaHEatg S5 3T KT LARRISRE L REETGEEE % CACHREET SR @ee Eageédtd

cattgpagtgddA40atcecctgggt acacagectt catgaagget tcgtactget taaaagcttc 23820
ctgggcctta cttccctecygy tgtagaacat cccacaggac ttgctggaaa attgattagt 23880
agtacagitg gcatcattca cacaacageg ggcatcgttg ttggccaact gaaccacatt 23940
tctgeccccag cggttttggg tgatcttgge tctgtcetgga ttetocttca tagegegotg 24000
ccogttoteg ctegocacat ceatctcgat aatgtggtcc ttotggatca tgatagtgcec 24060
atgcaggcat ttcaccttge cttcataate ggtgcatcca tgagcccaca gagegeaccc 24120
ggtgcactcc caattattgt gggcgatctc agaataataa tgtaccaatc cctgceatgaa 24180
tcttcoccate attgttytea aggtcttcat gotggtaaat gtcagcggga tgccacggtg 24240
ctcotcgttc acatactggr ggcagatacg cttgtattgec tcgtgctgct ctggcatcag 24300
cttgaaagag grtctcagat cattatccag cctgtacctt tccattagca cagccatcac 24360
ttccatgcoc ttctcccagg cagataccag gggcagactc aaaggattec taacagcaat 24420
aaaagtagct cctttagcta tagggtcatt cttgtcgatc'ttctcaacac ttetecttgec 24480
atccttetea atgatgegca ccgggyggta getgaagooc acggeocacca actgagectg 24540
ttctetttet tcttcactat cctggctgat gtcttgcaga gggacatget tggtcttocet 24600
gggcttcttc ttgggaggga togggggagy actgttgete cgetccggag acagggatga 24660
ctgcgaagtt tcgcettacca ataccacctg getctcggta gaagaaccgg accccacacy 24720
acggtaggrg ttcctcttcg ggggcagagg tggaggcgac tgagatggge tgeggtctag 24780
ccttggagge ggatggotgyg cagagetcat tccgegtteg ggggtgtget cocggtggeg 24840
gtcgettgac tgatttecte cgeggetgge cattgtgttc toctaggeag agaaacaaca 24900
gacatggaaa ctcagccatc actgccaaca tcgctgcaag caccatcaca cctegococee 24960
agcagcgacg aggaggagag cttaaccacc ccaccaccca gtecegotac caccacctcet 25020
accctecgatg atgaggagga ggtcgacgca gcccaggaga tgcaggegea ggataatgtg 25080
aaaacggaag agattigaggce agatgtcgag caggacccgg getatgtgac gocggoggag 25140
caccaggagyg agctgaaacg ctttctagac agagaggatg acgaccgcce agagcatcaa 25200
gcagatggeg ttrtaccagga ggctgggatc agggatcatg tcgecgacta cctcaccgge 25260



aaccctgctg attacaatga caatgaagaa cccaattctc tcgaccatga atcacttgag34500 actgaaaaat atctatagta
gcacaacaaa gacataaatg catgcatctt ctcataattt14560 ttaactcctc tggatttaaa aacatatccc aaggaatggg
aaactcttgc agaacagtaa34620 agctggcaga acaaggaaga ccacgaacac aacttacact atgcatagtc
atagtatcac34680 aatctggcaa cagcgggtgg 6%%%%{1 gqgglg cicg ggtttcattt tcctcacatc34740 gtggtaattg

ggCletggigrReoeRalcgitigg goa idatato aaa SE6gE Accliglealaalggagtig fifcctgaca
ttctc%tatt ;t%atagca aaacgctgcc34860 ctggcacaac acactcttct tc(gttcttcta tcctgccgct tagtgtgttc

cotctiathbEAg50 HeAaGEH AR tad gttt a9 28258010 (It idta%tcaa 0 actccatcat
atttaattgp dctaaggaaactpatccacgy tagcatatg gagicagaac 3o caagoarigmaactggattpagtttcaagce

agcagk ggaagage 100 atgttaattt ttaticcaaa cgatctcgca gtactt tgtagatcg
cgcag g%%g?:%q%lg&? atctatc%gﬁ%gé%%ga%%%g%t%tgag%%aace% %c%lacgagqé%a%g gt%gﬁgg%%%a%tgcg?t%% 220

caagiigett Bacy giictGetancidag Gatcatyty cagaiccgaacagcanaayparsa80 tacciadfga aggagcattt
tctaggleet epacaleat ARcEE J9gaRaAIGI340 L6520 %@%@%@@&C%&%&g{@ aa tipfogiot cagtictigt

ggtaaatcca35400 aaccacacat tacaaacagg tcccggaggg cgccctccac caccattctt aaacacaccc35460 Page
77 2690%915¢ SHPY It flatitpidah Attt Helestgigt ertigtadc saraagaa tggésftatc35520

aattgpeateselogciedgaiicticiciaralict gotiotagaladatalsaldngdtatialegeea aastgettag ccagaageee

cccgggaaca atagcagggg acgctacagt35640 gcagtacaag cgcagacctc cccaattggce tccagcaaaa acaagattag
B0 TR e T N P T e TN
ctgcccocca aagttatgag cgotgtcatg gaccatctge tcatcaaacg agcaagaccet 25860
ctttcagaaa accagaacat gcaggatcca gacgectogg acgagggcaa gocggtagte 25920
agtgacgagc agctatctcg ctggcetgggt accaactccc cccgagattt ggaagagagg 25980
cgcaagctta tgatggcergt agtgctagta actgtggage tggagtgtct gegocgottt 26040
ttcaccgacc ctgagaccct gogeaageta gaggagaacc tgcactacac ctttagacat 26100
ggctltogtge ggcaggeatg caagatcicc aacgtggage ttaccaacct ggtttcettac 26160
atgggcattt tgcatgagaa ccgactaggg cagagcgtcc tgcacaccac ccttaaaggg 26220
gaggccegee gtgactacat ccgagactgt gtctacctct acctctgeca tacctggeaa 26280
actggtatgg gtgtgtggca acagtgtttg gaagagcaga acctaaaaga gotggacaag 26340
ctcttgcaga gatccctcaa agccctgtgg acaggttttg atgagegcac cgtogecteg 26400
gacctggcag acatcatctt ccccgagoegt ctcagggtta ctctgogaaa cggoctgeca 26460
gactttatga gccagagcat gcttaacaac tttcgerett tcatcctgga acgetoocggr 26520
atccrgcecty ccacctgetg tgcgotgece tecgactttg tgectctcac ctaccgogag 26580
tgcccaccge cgctatggag ccactgetac ctgttccgee tggccaacta cctetcctac 26640
cactcggatg trtatagagga tgtgagcgga gacggcctge tggaatgoca ctgocgetge 26700
aatctttgea cacccgaccy cteccttygee tgcaacccce agttgctgag cgagacccag 26760
attatcggca ccttcgagct geagggtocc agaagtaaag gcgaggggtc ttotocgggg 26820
cagagtitga aactgacacc ggyggetgtgg acctccgect acctgegcaa gtttcacccce 26880
gaggactacc atccctatga gatcaggttc tatgaggacc aatcacatcc tcccaaagtc 26940
gagctctcag cctgcgtcat cacccaggga gcaattctgg cccaattgca aggcatccaa 27000
aaatctcgec aagaatttct gctaaaaaag ggaaacgggg tctaccttga ccctcagacc 27060
ggtgaggagce tcaacacaag'gttcccccag gatgtcccat cgccgaggaa gcaagaagtt 27120
gaaggtgcag ctgtcgecce cagaggatat gaaggaagac tgggacagtc aggcagagga 27180
ggagatggaa gattgggaca gccaggcada ggaggtggac agcctggagg aagacagttt 27240
ggaggaggaa gacgaggagg cagaggaggt ggaagaagca accgccgcca aacagrttgtc 27300
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taaaaattga ataaaagaaa aattttccaa agaaacattc aaaaccgttg ggatgcaaat35820 acaataggtt accgcgctgc
gctccaacat tgttagtttt gaattagtct gcaaaataaa35880 agaaacaagc gtcatatcat agtagcctgt cgaacaggtg
gaaaaatcag tctttccatc35940 acaagacaag ccacagggtc tccagctcga ccctcgtaaa acctgtcatt
gtgattaaac36000 aacagcaccg aaagticcts geastageca-geafgaataa tictigatga agcatacaat36060
ccagacai@idagraleagt dagegagaaa@ageagegany catagoctclgegiaiaattiGt2guigcttaan étaagtatag
caaagccacc ccctcgg ?gat ac%aggt%%g ac%g;aa,ga %3g18gcgaataa§%a thactg%t&acté tctctggg%tgttcaggca
acgt ggﬁ%ggagfccc 8o aga agata CAAGGEEHE %tcag%%%fg gcttaccagg caaagtacag
cgygrgeacad6s0l cayrataagt datnagga diy sickkeniRa ¢ acteiinadc giciinarda tatatitHn36360
a0°ceiaRas lacdianla 00 aped GRRaRAR JRgedsLaRa.ceeRaEArACIREA0 acgsagaac lgcgteagea

ggaaaaagta cagtttcact tccgcattcc caacaag aacttcctct ttctcatggt acgtcacatc cgattaactt
gCaddFeHiAttecHE 36549 BHETEaIEE CEERrgeafAtCEtos Ty AciarwEEaattt3dB§0<210> 21

<2112 433 L2 ONA (iR k33 R HHIGIR) S RUUEHES £2 205 st S Wilar g e490> 2478iai9gctgce
agagcctgct gctettggge actgtggect gecagcatcte tgcacccgect0 cgctcgecca gccccagca%écg(?ccctgg

gagCEMHACA e ERce2EgEAY JCYG R b gRiteiga He AgatRad HFatat§clgehaga gaaacagt
agaaglealsd S tcagagatahiiggesicaa GuageaeasgCiatagsescycsiggageigtacazgRi

caaccctcta tgecatttte cagcagagtc gggggeaaga gcaggaactg aaagtaaaaa 27840
accgatctct gegetegotc accagaagtt gtttgtatca caagagegaa gaccaacttc 27900
agcgeactct cgaggacgcoc gaggctctct tcaacaagta ctgcgcgetg actcttaaag 27960
agtagccctt geccgegetce attttgaaaa cggcgggaat cacgtcaccce ttggcaccty 28020
tcctttgeoce ttgtcatgag taaagagatt cccacgectt acatgtggag ctatcagecc 28080
caaatgyggt tggcagcagg cgcttcccag gactactcca cccgcatgaa ttggettage 28140
gccgggeect caatgatatce acgggttaat gatatacgag cttatcgaaa ccagttactc 28200
ctagaacagt. cagctctcac caccacacce cgtcaacace ttaatccccg aaattggece 28260
gccaccctgg tgtaccagga aaatcccget cccaccaccg tactacttcc tcgagacgcec 28320
caggccgaag ttcagatgac taacgcaggt gtacagetgg cgggcggtic cgeectatgt 28380
cgtcaccgac ctcaacagag tataaaacgc ctggtgatta gaggccgagg tatccagetc 28440
éacgacgagt cggttagctc ttegettggt ctgegaccag acggagictt ccaaatcgece 28500
ggctgtggga gatcttoctt cactcctcgt caggotgtge tgactttgga gagrtegrec 28560
tegeagecee getegggegg cattggaact ctccagrtty tggaégagtt tactccctcet 28620
gtctacttca accecttcte cggetctect ggecagtace cggacgagtt cataccaaac 28680
ttcgacgcaa tcagcegagtc agtggatgge tatgattgat gtctaatggt ggtgcggetg 28740
agcragctcyg actgcgacac ctagaccact gocgecgott togetgottc goccgggaac 28800
tcaccgagtt catctactte gaactctecg aggageacce tcagggteeg geccacgogag 28860
tgeggattac catcgaaggy ggaatagact ctcgectgca tcgcatcttc toccagegge 28920
ccgtgctaat tgaacgcgac cagggaaata caaccatctc catctactgc atctgtaacc 28980
accccggatt geatgaaage ctttgctgtce ttgtttgtge tgagtttaat aaaaactgag 29040
ttaagaccct cctacggact accgcttcit caatcaggac titacaacac caaccagatc 29100
ftccagaaga cccagaccct tcctcctttce atccaggact ctaactctac cttaccagcea 29160
ccetecacta ctaacctice cgaaacaaac aagcettgcat ctcatctgca acaccgectt 29220
tcacgaagee tictttctge caatactacc actcccaaaa ccggaggtga getocgeggt 29280
cttcctactg acgacccectg ggtgytageg gattttgtaa cgttaggagt agttgegagt 29340
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cagggcctgc ggggcagcct caccaagctc aagggcccct tgaccatgat ggccagccac300 tacaagcagc actgccctce
aaccccggaa acttcectgtg caacccagac tatcaccttt360 gaaagtttca aagagaacct gaaggacttt ctgcttgtca
tcccctttga ctgctgggag420 ccagtccagg agtgad35
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gggcttgtge tgatcctttg ctacctatac acaccttget gtgcatattt agtcatattg 29400
tgctgttggt ttaagaaatg ggggccatac tagtegtget tgetttactt tcgéttttgg 29460
gtctgggetc tgctaatctc aatcctctcg atcacgatce atgtttagac ttcgacccag 29520
aaaactgcac acttactttt gcacccgaca caagccgtct ctgtggagtt cttattaagt 29580
gcggatggga ctgcaggtce gttgaaatta cacataataa caaaacatgg aacaatacct 29640
tatccaccac atgggagcca ggagttcccc agtggtatac tgtctctgtc cgaggtcoctg 29700
acggttccat ccgecattagt aacaacactt tcatttrttc tgaaatgtgc gatctggeca 29760
tgttcatgag cagacagtat gacctatgge ctcccagcaa agagaacatt gtggeatttt 29820
ccatigctta ttgettggta acatgcatca tcactgetat catttgtgtg tgeatacact 29880
tgettatagt taticgcoct agacaaagca atgaggaaaa agagaaaatg cctraacctt 29940
tttcctcata cettttettt acagcatgge ttctgttaca geotctaatta ttgccageat 30000
tgtcactgtc getcacggge aaacaattgt ccatattacc ttaggacata atcacactct 30060
tgtagggece ccaattactt cagaggttat ttggaccaaa cttggaagtg ttgattattt 30120
tgatataatt tgcaacaaaa Ctaaaccaat atttgtaatc tgtaacagac aaaatctcac 30180
gttaattaat gttagcaaaa tttataacgg ttactattat ggttatgaca gatccagtag 30240
tcaatataaa aattacttag ttcgcataac tcagcccaaa ttaacagtgce caactatgac 30300
aataattaaa atggctaata aagcattaga aaattttaca tcaccaacaa cacccaatga 30360
aaaaaacatt ccaaatrtcaa tgattgcaat tattgcggeg gtggcattgg gaatggeact 30420
aataataata tgcatgctcc tatatgcttg ttactataaa aagtttcaac ataaacagga 30480
tccactacta aattttaaca tttaattttt tatacagatg atttccacta caatttgtat 30540
cattactagc cttgcagcetg taacttatgg ccgticacac ctaactgtac ctgttggctc 30600
aacatgtaca ctataaggac cccaagaagg ctatgtcact tggtggagaa tatatgataa 30660
tggagggttc gectagaccat gtgatcagcec tggtacaaaa ttttcatgcea acggaagaga 30720
cttgaccatt attaacataa catcaaatga gcaaggettc tattatggaa ccaactataa 30780
aaatagttta gattacaaca ttattgtagt gccagccacc acttetgete ccegeaaatc 30840
cactttctet agcageagtg ccaaagcaag cacaattcct aaaacagctt ctgetatgrt 30900
aaagcttcca aaaatcgett taagiaattc cacagccgct cccaatacaa ttcctaaatc 30960
aacaattggc atcattactg ccgtggtagt gggattaatg attatatttt tgtgtataat 31020
gtactacgce tgctgetata gaaaacatga acaaaaaggt gatgceattac taaattttga 31080
tatttaattt tttatagaat tatgatattg tttcaatcaa ataccactac ctcctatgea 31140
tacacaaaca ttcagcctaa atacgctatg caactagaaa tcacaatact aattgraatt 31200
ggaattctta tactatctgt tattctttat tttatatict gocgtcaaat acccaatgtt 31260
catagaaatt ctaaaagacg tcccatctat tctectatga ttagtcgtec ceatatgget 31320
¢tgaatgaaa tctaagatct trrtttetttt ctcttacagt atggtgaaca tcaatcatga 31380
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tccctagaaa tttettcttc

cagcagtagce
ccttegttac
tggtagactg
aaaatgttgc
ttaattttge
caacttagaa
tctgatttte
tttttctecaa
ggttacecac
ctggtacagt
ctaaccgacy
ggacatggac
ggaacgagca
attctgetta
ctcatacgag
agttatcacc
cgagtgeatc
ctaatcattg
gcaatacagt
tactctaaac
atttcctett
gctaageact
atttataaat
aagtcttaaa
aagtggtett
ccccctaaca
acaaaacaaa
tgcactgaaa
atacgggaaa
tgttaatgga
cadaaatgtc
ctcatcttet

aagaggtttt

cactgcaagce
ttgcatctge
gatctttgtg
ggcacttctt
tactaccctg
aatgcaaatt
ccacatactg
tcacaatata
aagaaccaga
atgaaaatrga
gagatgactg
ggacgtgcect
gtaaaagagc
gtaaaacaat
ctcggtecege
cagcagtcty
tacacactgc
ccecctacctt
ctttgtcaaa
gtcggagggt
ctttgcccac
tccttcaace
cctggtttca
tgtgttaatc
acagtagaca
aagtcaaacc
ctttgcagta
aataacactt
caaaacccag
tatgtaacgce
tccattaatg
cttaaaacag

atgccaagta
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accatactca
ccagactgta
gtgtgtagca
cgaattgcct
aggcttattt
cattccecta
tcaacaacca
gatagtgatt
ccceacattt
tgaacatatt
gccacaacct
acccaatcge
cagaacagcg
traagggatge
ccaaaatctc
agcgacaaaa
gagatactaa
tgaagaccct
acccaatcaa
actttctacc
ggcatacttt
aatcttcatt
cggtgtaccc
tttccectga
cacttaccac
ctactgatgg
attctataaa
aactcggaaa
tatggacagg
atagcaaact
taatgggage
tagaactata
atctagaact

ctacagcgta

tctgtgettt
taggaccatt
tagtctgect
acctacgtca
aaaaccatge
gcttccacey
tggtcatrttc
gttggaataa
aattttgggt
ccactacaac
tcactgeecc
cacatcatcec
actcatccaa
cattgggatt
ctacgagatc
attcaéctgc
gggttgtatc
ctgcggectt
aatattaata
agcagcacct
ctccacactt
tctttatece
ttatgaagat
cgggttcaca
tgcaagcggc
atccttagaa
ttraccaata
tggtcttaca
tccaaaacca
aactttaatc
ctcagactac
cttrgatgece
aaaatacaag

tccatttgtc

taatgtctgt
tgcttectat
ggttattaat
ccatcecgaa
aggctatgct
ccactcgcge
ttgattgcta
ttaacatact
ggaattctcc
acatacaaca
ctgccattag
accgctgeea
ctacgcattc
caccagtgca
accgctactg
atggtgggaa
cagtgttect
cgagacctec
aagacactta
caccctcttc
tgaaagggat
cagatggcca
gaaagcagcet
caaagtccaa
tccectecaac
gaaaacatca
ggaaacggtt
tttgactctt
gaagccaact

cttgtaaaaa

gttaacacct

actggtcata
caaaccgcty

cttcctaatg
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gctactttea
gcacttttty
tttttccaac
taccgcaatc
accagteatt
tacacctgaa
ccatgaaaaa
ttcatgtace
caatgcactg
accactagcea
ttactteaac
aggagctget
gtcagcagca
aaaaaggcat
accatcgtct
tcaaccecat
gtgattecac
tacccatgaa
cttgaaatca
ccaactetyy
gtcaaatttrt
agcgagctceg
cacaacaccce
acggggtttﬁ
ttaaagtggg
aagttaacac
tgcaaataga
ccaattctat
gcataattga
atggaggaat
tatttaaaaa
tattaccaga
actttagtge

cgggaacaca

31440
31500
31560
31620
31680
31740
31800
31860
31920
31980
32040
32100
32160
32220
32280
32340
32400

- 32460

32520
32580
32640
32700
32760
32820
32880
32940
33000
33060
33120
33180
33240
33300
33360
33420



taatgaaaat
gttggaagtt
gactttttta
aaccltecccea
aacattrttt
catttaacag
gagatagaca
tcagtaatac
tgcggatgeg
aatccgaaaa
gtcgeteogt
taatagcect
ttagattact
aagcgctcca
gtttaatata
ttggcatgtg
ccaatataac
aaccctygety
actgaaaaat
ttaactcctc
agctggcaga
aatctggcaa
gtggtaattg
accttgtcat
ctggcacaac
ttcaagtaca
actccatcat
caagcaatgc
atgttaattt
atctatcgcc
caaggtgctc
taccaaaaga
ccagataatt

aaccacacat

tatatrtrtg
actgttatge
tggtccttga
tttacctttt
attgaaattc
aatacaccaa
tagttttaga
ataaaaatgc
actccggagt
cggaatcggg
gcgactgety
taacattaac
acagtaggta
gccaaaactc
aattaaatgt
catattaaca
cttcecggaac
attacaatga
atctatagta
tggatttaaa
acaaggaaga
cagcggatag
ggctctggty
aatggagttg
acactctrect
gccacactct
atrtaattgt
aactggattg
ttattccaaa
cccactgtgt
aacggtggct
aggagcattt
ttcagctttc

tacaaacagg
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gtcaatgcta
ttaataaacg
atgctggict
cctatattag
cttttacagt
tctecteeeca
ttccacattc
atcgggatag
ctgaatcacg
cgattgtgrc
tttatgggat
trtctggtgc
cagcacatta
atatctgata
cgrtccctea
atttgtctgt
cacactgecea
caatgaagaa
gcacaacaaa
aacatatccc
ccacgaacac
tcttcagtca
taagggtgat
cttcctgaca
tcgtcttcta
taagttggtc
tctaéggaaa
cgtttcaagce
cgatctcgea
tggtgaaaaa
tccaacaaag
tctaacteet

cagcctigaa

tcccggaggg

ctacaaagca
cctgccagat
agctccagaa
agaagatgac
attcgagtag
cgcacagcett
caaacagttt
tcttttaaag
gtcatctgga
tcatcaaacc
cggggtecge
gatgcgcgea
tcacaatatt
taatcgcccc
aaaacacact
accatggaca
acaccgetec
cccaattctc
gacataaatg
aaggaatggyg
aacttacact
tagaagctcg
gtctggegea
ttctcgtatt
tectgeeget
aaaagaatgc
tcatccacgy
agcagaggag
gtacttcaaa
gcacagctaa
cctecacygceg
caaacatcat
ttattcgtgt

cgcccectccac

agcgatggrg
agtcgeacat
actactcagg
tgacaacaaa
ttattttgcc
taaacatttg
cagagcgage
cgctttcaca
agaagaacga
cacaagcaac
agtgtcctga
gcaacgcatt
gtttaataaa
tgcatgacca
acccacatac
acgttggtta
cccageeaty
tcgaccatga
catgcatctt
aaactcttge
atgcatagtc
ggtttcattt
tgatgtggag
ttgtatagea
tagrgtgttc
tggcttcagt
tagcatatgc
agggaagaga
ttgtagatcg
atcaaaagaa
cacatccaaa
attacattcec
cagttcrtgt

caccattctt

rPage 77

CCcCcTtitttcc
cctatgttat
caacccteat
aataaagttc
tccceetice
gataccatta
caatctgggg
grccaactgt
tgggaatcat
cgctgrctgce
agcatgattt
ctgatttcac
ccataattaa
tcataccaaa
atgatctctt
atcatgcaac
cattgaagtyg
atcacttgag
ctcataattt
agaacagtaa
atagtatcac
tecteacatce
cgtgcgegea
aaacgctgec
cgrctgataa
tgtaatcaaa
aaatcccaac
cggaagaatc
cgcagatgge
atgcgatttt
aacaaaagaa
tgcaccattce
ggtaaatcca

daacacaccc

33480
33540
33600
33660
33720
33780
33840
33900
33960
34020
34080
34140
34200
34260
34320
34380
34440
34500
34560
34620
34680
34740
34800
34860
34920
34980
35040
35100
35160
35220
35280
35340
35400
35460



tcataatgac
aattgacatg
attatcacca
gcagtacaag
ctgggaacca
taaaaattga
acaataggtt
agaaacaagc
acaagacaag
aacagcaccg
ccagacatgt
atgcttaatt
gaataaaaaa
aaatagacat
aagcacaagc
agcceetaaac
accccgaaac
aacttcctct
tcgegecgec
<210>
<211>

<212>
<213>

21
435
DNA

<220>
<223>

<400> 21
atgtggctge

cgctcgecea
cgtctcctga
tcagaaatgt
cagggcctge
tacaagcagc
gaaagtttca

ccagtccagyg

aaaatatctt
cecettggete
aactgcttag
cgcagaccte
ccagraatat
ataaaagaaa
accgegetge
gtcatatcat
ccacagggtc
aaagtrectc
tagcatrcagt
ttaagtatag
tataattatt
acaaagcctc
tctaaagaag
tgacgtaatg
tgcgtcagea

ttctcatggt

ccttttagec

GM-CSF

agagcctget
gccecageac
acctgagtag
ttgacctcca
ggggcagect
actgecectee
aagagaacct

agtga
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gctectgtgt
taagttcttc
ccagaagecec
ceccaattgge
catrcaaagtt
aattttccaa
gctecaacat
agragccrgt
tccagetcega
gcggtggeca
taaagagaaa
caaagccacc
tectetgetyge
atcagccatg
ctctaaaaac
ggagtaaagt
ggaaaaagta
acgtcacatc

gttaaccccyg

Artificial Sequence

gctcttggac
gcagecctgo
agacactget
ggagccgacc
caccaagctc
aacccceyggaa

gaaggacttt

cacctgtagce

daatrtaagaa

tctaagttct. agttgtagat

cccgggaaca
tccageaaaa
gctggaaata
agaaacattc
tgttagtttt
cgaacaggtg
ccctegtaaa
gcatgaataa
aaacagccaa
cctcgeggat
tygttcaggea
gcttaccagg
actctccaac
gaaaaaaaaa
cagttrtcact
cgattaactt

cagccaatca

actgtggect
gagcatgtga
gctgagatga
tgcctacaga
aagggccect
acttcctgty

ctgcttgtea

atagcagggg

acaagattag
taatcaggca
aaaaccgttg
gaattagtct
gaaaaatcag
acctgtcatt
ttcttgatga
catagcctet
actaaagtaaa
acgttygetcee
caaagtacag
ctctccacaa
taccgecaag
tcegeattec
gcaacgtcat

ccaattt

gcagcatctc
atgccatcca
atgaaacagt
ccecgeetgga
tgaccatgat
caacccagac

tccoctttga
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tggcatcatc
actctctcat
acgctacagt
aataagcata
gagttrcrty
ggatgcaaat
gcaaaataaa
rcrrtecatc
gtgattaaac
agcatacaat
gggtataatt
aggcacagga
cggteectet
cgggcgeaca
tatatacaca
cccaacacac
caacaagcgt

tttcccacygg

tgcacccgec
ggaggeccegg
agaagtcatc
gctgtacaag
ggccagecac

tatcaccttt

ctgctgggag

35520
35580
35640
35700
35760
35820
35880
35940
36000
36060
36120
36180
36240
36300
36360
36420
36480
36540
36587

60
120
180
240
300
360
420
435



