
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 relates to cancer therapies. More specifically, the present invention relates to oncolytic
human adenoviral vectors and cells and pharmaceutical compositions comprising said vectors. The
present invention also relates to a use of said vectors in the manufacture of a medicament for treating
cancer in 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 be treated with surgery, hormonal therapies, chemotherapies and/or radiotherapies but in
many cases, cancers, which are often characterized by an advanced stage, cannot be cured with
present 15 therapeutics. Therefore, novel cancer cell targeted approaches such as gene therapies are
needed.           During the last twenty 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 genes introduced to a 20 target cell may for example correct mutated genes,
suppress active oncogenes or generate additional properties to the cell. Suitable exogenous
therapeutic genes include but are not limited to immunotherapeutic, anti-angiogenic, chemoprotective
and "suicide" genes, and they can be introduced to a cell by utilizing modified virus vectors or non-viral
methods including electroporation, 25 gene gun and lipid or polymer coatings.           Requirements of
optimal viral vectors include an efficient capability 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
effect, selectively oncolytic agents, e.g. conditionally replicating adenoviruses, have been constructed.
Oncolytic adenoviruses are a promising  2 tool for treatment of cancers. Tumor cells are killed by
oncolyfic adenoviruses due to a replication of the virus in a tumor cell, the last phase of the replication
resulting in a release of thousands of virions into the surrounding tumor tissues for effective tumor
penetration and vascular re-infection. Treatment approaches 5 take advantage of molecular
differences between the normal and tumor cells. Tumor cells allow replication of the virus while normal
cells are spared due to engineered changes in the virus genome, which prevent replication in
non-tumor cells. An optimal oncolytic adenovirus would infect and replicate only in cancer cells and
would be potent enough to kill all cancer cells before the 10 immunological response neutralizes the
virus.           Making certain deletions or adding tissue specific promoters can make the virus more
selective while adding transgenes can make the approach more potent. Indeed, in addition to
replication mediated cell killing, oncolytic adenoviruses can also be armed with different therapeutic 15
transgenes. This approach combines the advantages of conventional gene delivery with the potency of
replication competent agents. One goal of arming viruses is induction of an immune reaction towards
the cells that allow virus replication. Virus replication alone, although immunogenic, is normally not
enough to induce effective anti-tumor immunity. To strengthen induction of 20 therapeutic immunity,
viruses can be armed with stimulatory proteins such as cytokines and by facilitating the introduction of
tumor antigens to dendritic cells. Introduction of immunotherapeutic genes into tumor cells and
furthermore, translation of the proteins, leads to activation of the immune response and efficient
destruction of tumor cells. 25Adenoviruses are medium-sized (90-100nm), 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 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), intermediate (IX and IVa2) and late genes (L1-L5), which are transcribed in sequential order.
Early  3  gene products affect defense mechanisms, cell cycle and cellular metabolism of the host cell.
Intermediate and late genes encode structural viral proteins for production of new virions (Wu and
Nemerow, 2004, Trends Microbiol 12: 162- 168; Russell, W.C. 2000, J General Virol 81, 2573-2604;
Volpers, C. and 5 Kochanek, S. 2004, J Gene Med 6 suppl 1, 8164-71; Kootstra, N.A. and Verma, I.M.
2003, Annu Rev Pharmacol Toxicol 43, 413-439).          More than 50 different serotypes of
adenoviruses have been found in humans. Serotypes are classified into six subgroups A-F and
different serotypes are known to be associated with different conditions i.e. respiratory 10 diseases,
conjunctivitis and gastroenteritis. Nevertheless, all cancer trials utilizing recombinant adenoviruses
have featured subgroup C viruses, which in most cases has been Ad5. Advantages of serotype
chimeric capsids in the context of an otherwise serotype 5 virus have also been recognised. Even
though serotype chimerism allows partial escape from neutralizing antibodies 15 (Nab) existing against
Ad5, the fact that most of the virus capsid is still from Ad5 renders the escape incomplete (Sarkioja, M.
et al 2008, Gene Ther 15: 921-929).          Thus, there is a need for a fully non-Ad5 oncolytic virus,
which is able to escape from Nab existing against Ad5. These viruses are useful 20 especially in the
context of pre-existing NAb against Ada 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 complete 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 hypoxic conditions (Shen, B.H. et aL 2006, Gene Ther 13: 986-990). Recently, the
same group published ColoAd1, a complex Ad3/Adllp chimeric virus (Kuhn I et aL 2008, PLoS ONE 3:
e2409). ColoAdl was made by pooling an array of serotypes, 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  4 agents. In their experiments they found out that
the Ad3/Ad11p chimeric virus was 2-3 orders of magnitude more potent and selective than the parent
serotypes or the most clinically advanced oncolytic Ad, ONYX-015, in vitro. These results 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 activity 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 and accurate gene transfer based on non- 10 Ad5 vectors as well as increased
specificity and sufficient tumor killing ability of non-Ad5 gene therapies are warranted. Safety records
of therapeutic vectors must also be excellent. The present invention provides a cancer therapeutic tool
with the aforementioned properties by utilizing oncolytic human non-Ad5 viruses. 15 Summary
The object of the disclosure is to provide novel methods and means for achieving the
above-mentioned properties of adenoviruses and thus, solving the problems of current cancer
therapies. More specifically, the disclosure provides novel methods and means for gene therapy.
20The present application describes construction of oncolytic human Ad3 vectors and their use in
tumor cells lines and animal models, and it provides an alternative for oncolytic serotype 5 adenoviral
vectors in virotherapies. The 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
controlled by a tumor specific promoter.           In 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 El A 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.  4a           In a fifth
aspect, there is provided a method of producing an adenoviral vector as defined above, 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 5 transgenes, and            ii)
inserting the remainder of the Ad3 genome and optionally one or several tumor or tissue promoters
and/or optionally one or several transgenes to the vector.               The present disclosure relates to a
fully serotype 3 oncolytic human 10 adenoviral vector.           The present disclosure further relates to a
cell comprising the adenoviral vector of the disclosure. 



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 treating 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.               Still,
the present disclosure relates to a method of producing an 5 adenoviral vector of the disclosure
comprising:           i) providing a DNA vector comprising at least partial Ad3 DNA and optionally one or
several promoters and/or optionally one or several transgenes, and H) inserting the remainder of the
Ad3 genome and optionally one or 10 several promoters and/or optionally one or several transgenes
to the vector.           The present disclosure provides a tool for treatment of cancers, which are
refractory to current approaches. Also, restrictions regarding tumor types suitable for treatment remain
few in the present disclosure compared to many other treatments. In fact, all solid tumors may be
treated with the proposed 15 disclosure. The treatment can be given intratumorally, intracavitary,
intra-arterially, intravenously and in a combination of these.           Ad3 based viruses are able to enter
cancer stem cell type cells better than Ad5 viruses. Efficacy of the virus of the present disclosure was
shown in tumor cell lines and the virus was at least as potent as Ad5 or Ad5/3 20 based controls in
several murine models 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 tumor immunity. In order to
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.  6          The present disclosure also
solves a problem related to therapeutic resistance of conventional treatments as well as other
adenoviral therapies. A highly potential subject group of the present disclosure is a group of patients
with high antiAd5 Nab titers or previously treated with Ad5 agents. 5Furthermore, the present
disclosure provides tools and methods for selective treatments, without toxicity or damages in healthy
tissues. Also, advantages of the present disclosure may include different and reduced side effects in
comparison to other therapeutics. Importantly, the approach is synergistic with many other forms of
therapy including chemotherapy and radiation therapy, and 10 can therefore be used in combination
regimens. 



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 disclosure enable further improvements in 15 cancer
therapy. Brief description of the figures          Figures la-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-hTERT-E1A-E3-hNIS, Ad3-hTERT-E1A-E3- 20 GMCSF, and
Ad3-hTERT-CD4OL-E1A (SEQ ID NO. 20) partial; CD4OL (SEQ ID NO 21).          Figures 2a-k show
the cloning of viruses described in Figures la-e. The cloning of viruses with the transgenes in E1A is
demonstrated in Figures 2a and 2c-g, the cloning of viruses with transgenes in the deleted Ad3
E3gp19k 25 locus is demonstrated in Figures 2b and 2h-k.          Figure 3 shows a) the structure of
Ad3-hTERT-E1A (SEQ ID 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. c) Progressive
infectivity  7 assay with Ad3-hTERT-E1A. The cells were plated on 96-well plates and the rows
infected using 10-fold dilutions from 10-5 to 10-12 of Ad3-hTERT-E1A, each dilution in ten duplicates.
Plates were observed by microscope and virus wells were compared to the mock wells. From the
observations pfu/ml was 5 calculated in the similar way as in TCID50 (Adeasy manual, Agilent
Technologies, Inc. 2008). The media (DMEM, 5% FBS) were changed every 4 to 7 days. The pfu/ml
titer plateaus after 30 days, suggesting slow in vitro replication kinetics for Ad3-hTERT-E1A. Figures
4A-D show cell killing assays with cancer cell lines. P03- 10 MM2 (prostate cancer) (A), A549 (lung
cancer) (B), HTC116 (colon cancer) (C) and SKOV3.ip1 (ovarian cancer) (D) cells were used.
Ad3-hTERT-E1A showed cell killing in all cell lines (P<0.05 versus Ad5/3Iuc1, 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, 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 109 VP virus injection was performed and the number of tumor
cells as a function of  8 time was estimated with repeated luciferase imaging of live animals. A
significant difference in the luciferase signal was seen between all virus treated groups and the PBS
group (P<0.0001), and there were no differences between virus groups. Please note that the Ad300wt
virus (wild type Ad5) could only be 5 included in C-D. Bars indicate SE. (D) In survival analysis, all
virus treated groups survived longer than the PBS group (P50.01). The only long term survivor from
the experiment was one out of 7 mice from the Ad3-hTERT-E1A group. It was healthy and tumor free
in imaging and autopsy at 100 days, when the experiment was ended. 10Figures 7A-C show cell killing
assays with CAMA-1 (breast cancer) (A), PANC-1 (pancreas cancer) (B) and ACHN (renal cancer) (C)
cells. Ad3- hTERT-E1A showed cell killing in all of these cancer types. In all experiments
Ad3-hTERT-E1A was significally more efficient than the replication deficient control Ad5/3-luc1 in
100VP/cell (P<0.05). 15Figure 8 shows in vivo antitumor efficacy of Ad3-hTERT. A bioluminescence
picture was taken on day 28. Figure 9 shows an electron microscope picture of the Ad3-hTERT- E1A.
Figure 10 shows partial sequence of Ad3-hTERT-E1. The sequenced 20 DNA is marked in bold.
Underlined is the sequence of hTERT from pubmed.  (Bases missing from the sequenced
Ad3-hTERT-E1 compared to Ad3 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 exposed to 1251 24 and 48 h post infection. The cells
were analysed with gamma spectrometer to determine the radioactive iodide content of the cells.
Non-infected cells were used as a negative control. Error bars present SEM. * p<0.05; ** p<0.01 and ""
p<0.001. 30Figure 12 shows Ad5/3-A24-hNIS replication and oncolysis in prostate cancer cells without
radioiodide. 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 Ad5/3Iuc1 and oncolytic Ad5/3-A24
were used as controls. Error bars present SEM. 35Figure 13 shows Ad5/3-A24-hNIS mediated iodide
uptake in vivo. 



Mice bearing subcutaneous prostate tumors received Ad5/3-A24-hNIS intratu-  9 morally (lower flank
tumors), Ad5/3-424-Agp19K (upper right tumor) or saline (upper left tumor) followed by an intravenous
1231 injection (1.85 MBq/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
tumors.           Figure 14 shows Ad513-A24-hNIS anti-tumor efficacy in vivo. Subcutaneous prostate
tumor bearing mice (6 mice/group, 12 tumors/group) received Ad5/3-A24-hNIS or growth medium
intratumorally on two consecutive 10 days followed by a 50 MBq intraperitoneal injection of 1311 or
saline. The tumor size was measured every other day. The tumor growth rate was significantly slower
in the combination treated group (Ad5/3-A24-hNIS 4, 131j) when compared to all the other groups (*""
p < 0.001). The experiment had to be ended at a predetermined time point of 17 days after the iodide
injection due to 15 animal husbandry constraints.           Figures 15a-d show that the GMCSF
expression does not impair the virus replication and cell killing effect. Figure 15a represents results of
a MTS assay showing the lung cancer derived (A549) cell killing efficiency of the new generated virus
Ad5-D24-GMCSF. Figure 15b represents results of a MTS 20 assay showing killing of JIMT-1 cancer
initiating cells ("cancer stem cells") with Ad5-D24-GMCSF. Figure 15c represents results of a MIS
assay showing the breast cancer cells (MDA-MB-436) killing efficiency with the new generated virus
Ad5-D24-GMCSF. Figure 15d represents the results of a MIS assay 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 GMCSF 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  WO 2010/086838PCT/1132010/050452 10 tumors within 16 days following the
treatments. 1 x 109 VP of virus were administered on days 0, 2 and 4.           Figure 17b shows that an
intratumoral injection of Ad5-D24-GMCSF resulted in high levels of hGMCSF in the serum of Syrian
Hamsters. The 5 animals treated with Ad5D24E3 or Ad5-D24-GMCSF were sampled on day 4 and the
concentration of human GMCSF in the serum was assessed by FACSARRAY. Figure 17c shows that
curing of HapT1 tumors with Ad5-D24- GMCSF (but not Ad5D24) protected Syrian hamsters from a
subsequent re-challenge with HapT1. This demonstrates that Ad5-D24-GMCSF can induce a 10 tumor
specific immune response. The animals previously treated with Ad5024 or Ad5D24-GMCSF (Figure
17a) were re-challenged with the same tumor and the tumor growth was measured over time.
Figure 17d shows induction of a tumor specific immune response by Ad5-D24-GMCSF; curation of
HapT1 tumors with Ad5-024-GMCSF did not 15 protect Syrian hamsters from HaK tumors. The
animals with HapT1 tumors previously treated with Ad5D24, or Ad5D24-GMCSF (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 Ad513 control viruses in an immune competent murine model. The histology of all
major organs and basic blood values were analyzed. 72h after 8x101 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 displayed features of 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 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
(nonportabveins 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. Ad5wt: 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 pericentral hepatocyte destruction, steatosis, nekrosis, no
lymfocytes in the portal area, acute liver damage, damage  11 througout the parenchyme.
Ad5/3-hTERT-deltaqp19k: 5/5: Almost normal, some point necrosis (not as much as in Ad5wt), some
apoptotic cells, mitosis of hepatocytes, (lobular) inflammation in the parenchyme, inflammation (as with
Ad3) around the veins. Ad5/3-424: 5/5: Acute fulminant liver failure, 50% 5 of tissue in necrosis,
damage stronger near the portal area where all cells are dead, possible fatty generation, some
mitoses.           Figure 19 shows virus kinetics in 2 human patients with advanced solid tumors,
refractory to standard therapies, which were treated with Ad3- hTERT-E1A. The blood cells were
separated using Percoll gradients and the 10 DNA was extracted. The samples were analyzed by
qPCR. With patient 1 the virus seems to be cleared from the platelets and peripheral blood
mononuclear cells (PBMC) in an hour. With patient 2 much of the virus seems to go to the PBMCs and
plasma before rapid clearance from blood. With both patients no virus was detected from the red blood
cells (RBC). Results suggest that 15 treatment of cancer patients with Ad3-hTERT-E1A might be safe.
Patient 1 gave two virus free urine samples suggesting that the virus is not secreted to the urine. 



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, lung and the liver. All major organs were analyzed by qPCR (Figure 20b). Entry 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 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 VVBCs and platelets are possible Ad3 virus
carriers in mice. Detailed description of the invention Adenoviral vector 30In the present invention, it is
shown that an oncolytic human adenovirus vector based on serotype 3 can be constructed and it
allows tumor cell 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  WO
2010/086838PCT/11132010/050452 12 with minor proteins such as VI, VIII, IX, IIla, and IVa2 (Russell
Wt. 2000, J General Virol 81, 2573-2604; Sirena D et aL 2005, Virology 343: 283-298),          Sirena et
a/. (2005, Virology 343: 283-298) have reported the complete nucleotide sequence of a wild type Ad3
(GeneBank accession no. 5 DQ086466). The Ad3 genome contains early (E1-4), intermediate (IX and
IVa2) and the major late unit (MLTU) regions flanked by left and right inverted terminal repeats (LITR
and RITR, respectively), which contain the sequences required for the DNA replication.             In one
embodiment of the invention, a fully serotype 3 oncolytic 10 human adenoviral vector comprises one or
more regions selected from the group consisting of El, E2, E3, E4, intermediate and late regions.
In one embodiment of the invention, an oncolytic human adenoviral vector comprises the following
regions: a left ITR, El, plX, plVa2, E2, VA1 , VA2, late region, E3 or partial E3, E4, and a right ITR.
15The 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 El, plX, plVa2, E2, VAl, 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 gpl
9k.          As used herein, the expressions "VAl" 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. 30The insertion of endogenous or exogenous elements may enhance
effects of the vectors in target cells. The use of exogenous tissue or tumor- 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, E2F, variants of E2F, CXCR4, SCCA2 and US. They are usually added to
control the ElA  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 promoter. Ad3-hTERT- 5 E1A contains the human
telomerase catalytic domain promoter up-stream of the E1A transcription site for tumor specific
replication.           In recent decades research on telomeres and telomerases has progressed rapidly.
Telomerase activation is a critical step in human carcinogenesis, and most human tumors feature
activity of telomerase. This 10 feature is closely linked with activity of hTERT promoter, which has
been suggested to be active in most human tumors and therefore represents a useful tumor specific
promoter. In one embodiment of the invention, an oncolytic human adenoviral vector is capable of
replicating only in cells with telomerase activity. 15In one embodiment of the invention, an oncolytic
adenoviral vector comprises the Ad3 E3 region under a replication activated Ad3 E3 promoter. In one
specific embodiment of the present invention, the transgene is placed into a gp19k deleted E3 region,
under the E3 promoter. This restricts the transgene expression to tumor cells that allow replication of
the virus and subsequent 20 activation of the E3 promoter. The E3 promoter may be any exogenous
or endogenous promoter known in the art, preferably an endogenous promoter.           Exogenous
insulators i.e. blocking elements against unspecific enhancers, the left ITR, the native ElA promoter or
chromatin proteins may also be included in recombinant adenoviral vectors. Any additional
components 25 or modifications may optionally be used but are not obligatory in the vectors of the
present invention.           The E3 region is nonessential for viral replication in vitro, but the E3 proteins
have an important role in the regulation of the host immune response i.e. in the inhibition of both innate
and specific immune responses. The vector 30 of the invention may have deletion in the gp19k region
in the E3. The gp19k 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-lymphocytes. Since many tumors are deficient in MHC1, deletion of gp19k increases the
tumor selectivity of 35 viruses (the virus is cleared faster than the wild type virus from normal cells but
there is no difference in tumor cells).  WO 2010/086838PCT/1132010/050452 14          In one
embodiment of the invention, an oncolytic adenoviral vector comprises one or more transgenes. In one
embodiment of the invention, the transgene is placed in El under the hTERT promoter and/or in E3
under the replication activated Ad3 E3 promoter. In one embodiment of the invention, an 5 oncolytic
human adenoviral vector comprises the transgene in the place of the deleted gpl9k in the E3 region.
In one embodiment of the invention, an oncolytic adenoviral vector comprises an internal ribosomal
entry site (IRES) between the transgene and the ElA region. IRES refers to a nucleotide sequence that
enables the 



10 initiation of the translation in the middle of a messenger RNA sequence in the protein synthesis. In
one embodiment of the invention IRES is from encephalomyocarditis virus (EMCV), which is obtained
from Clontech vector pIRES2-DsRed2. In one embodiment of the invention, an oncolytic adenoviral
vector comprises the hTERT promoter, transgene, IRES and ElA. 15 In one embodiment of the
invention, the transgene is selected from the group consisting of a granulocyte-macrophage
colony-stimulating factor (GM-CSF), human sodium iodide symporter (hNIS), interferon alpha,
interferon beta, interferon gamma, tumor necrosis factor alpha, CD4OL, trastuzumab and other
monoclonal antibodies. 20GM-CSF participates in the immune response by acting through various
mechanisms including the recruitment of natural killer (NK) cell and the stimulation of antigen
presenting cells (APC). 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 encoding 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. 30In one embodiment of the invention, an oncolytic human
adenoviral vector comprises hNIS (SEQ ID 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
systemically applicable radioisotopes, e.g., radioiodide to tumors. This approach allows 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  15 adenovirus replication.
An additional useful aspect of hNIS is non-invasive imaging of transgene expression, which allows
monitoring viral spread and persistence. hNIS is an integral plasma membrane glycoprotein mainly 5
expressed in thyroid follicular cells (Dohan 0 of at 2003, Endocr Rev. 24: 48- 77). The biological
function of hNIS is to mediate active transport of iodine, which is a crucial component for thyroid
hormone biosynthesis. This transporting ability of hNIS has been used for half a century in radioiodide
therapy of thyroid carcinoma, where radioactive iodide molecules (1311) are used to internally 10
radiate cancer cells of thyroid origin. 



In the present invention, interferon alpha, interferon beta, interferon gamma, tumor necrosis factor,
CD4OL, trastuzumab and/or other monoclonal antibodies may also be utilized as transgenes for
inducing the immune system of the patient against tumor cells, e.g., by activating natural killer cells,
T-cells 15 and/or macrophages.           The vector of the invention may also comprise other
modifications than partial deletions of E3 and insertion 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 used herein "capsid" refers to the protein shell of the virus, which includes hexon, fiber
and penton base proteins. Modifications may be genetic and/or physical modifications and include but
are not limited to modifications for incorporating ligands, which recognize specific cellular receptors
and/or block native receptor 25 binding, for replacing the fiber or knob domain of an adenoviral vector
with a knob of other adenovirus (chimerism) and for adding specific molecules (e.g. FGF2) to
adenoviruses. Therefore, capsid modifications include 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  WO
2010/086838PCT/IB2010/050452 16 different vectors. Ad3 vectors of the present invention may
comprise either one or several expression cassettes. However, only one expression cassette is
adequate. In one embodiment of the 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, Wilms' 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, multiple 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,  17 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. 



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, 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 situ cancer vaccine" refers to a cancer vaccine, which both kills tumor cells and also
increases the immune response against tumor cells. Virus replication is a strong danger signal to the
immune system (=needed for a TH1 type response), and thus acts as a powerful costimulatory
phenomenon to the 25 GM-CSF mediated maturation and activation of APCs, and the recruitment of
NK cells. Tumor cell lysis also helps to present tumor fragments and epitopes to APCs and
furthermore, costimulation is produced by inflammation. Thus, an epitope independent (i.e. not HLA
restricted) response is produced in the context of each tumor and therefore takes place in situ. 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 1014 VP, preferably from about 5x108 VP to
about 1013 VP and more preferably from about 8x108 VP to about 1012 VP.  18           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-Ad5 neutralizing antibodies. In one embodiment of the
invention, the subject has previously been treated with Ad5. 20Any 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 composition, 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, 25intramuscular,intra-arterial,intravenous,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.  



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 key factor limiting systemic re-administration is the neutralizing antibody (NAb) 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 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 10 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. 15In one embodiment of the invention, the method or use further
comprises administration of concurrent radiotherapy or radioiodide 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 20 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, 25 Capecitabine, Cisplatin,
Chlorambucil, Cyclophospharnide, Cytarabine, Daunorubicin, Docetaxel, Doxifluridine, Doxorubicin,
Epirubicin, Epothilone, Etoposide, Fluorouracil, Gemcitabine, Hydroxyurea, Idarubicin, lmatinib,
Mechlorethamine, Mercaptopurine, Methotrexate, Mitoxantrone, Oxaliplatin, Paclitaxel, Pemetrexed,
Temozolomide, Teniposide, Tioguanine, Valrubicin, 30 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 35 plasmid"). The new genome can then be cut from the plasmid and transfected  WO
20101086838PCT1I132010/050452 20 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. 5In
one embodiment of the invention, the adenoviral vector is produced in a cell 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. 10The 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 2v6-11
cells contain a ponasteron-inducible E4orf6 region (Mohammadi E.S. et al. 2004, Nucleic Acids Res
32: 2652-2659). 911-1c11 cells were kept in 1mg/m1 G418 (Sirena, D. et al. 2005, Virology 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 (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 lymphogenous 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, A549 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. et al. 2005, Virology 343: 283- 35 298), two of them to
exclude the original TATA-box from the Ad3wt sequence  21 (Figures 1-3). The first PCR product
included LITR with a Mlul digestion site until the TATA-box (forward primer: 5'-CAT GGT ACC CAA
GTG TOT CGC TGT CGA GT-3' (SEQ ID NO: 1), reverse primer 5'-CAT GAT ATC AGC GAT CAG
CTG ACA CCT AC-3' (SEQ ID NO: 2); adding Kpnl site in front and 5 EcoRV site at the end), the
second started directly after the TATA-box until the first half of the ElA region (forward primer: 5'-CAT
GAT ATC GTG CCA COG AGA AGA GTT TT-3' (SEQ ID NO: 3), reverse primer 5'-CAT TCT AGA
GCG AGO ACA ATA OTT CTT TCA-3' (SEQ ID NO: 4); adding EcoRV site at front and Xbal at the
end). The third PCR amplified 1600 bp of the end of 10 adenovirus type 3 including RITR. The
respectively digested first two PCR products around the TATA-box were cloned into Kpnl/Xbal
digested pUC19 cloning vector resulting in pGBAd3E1, including a TATA-box excluded start of the
Ad3 sequence. The hTERT promoter derived from pBT255 was digested with Kpnl/Xhol, blunted, and
cloned in front of the El region by a EcoRV 15 digestion of pGBAd3E1 resulting in pGBAd-3hTERT-El.
The third PCR product with the end of the Ad3 sequence was now cloned into Notl/blunted pShuttle,
followed by digestion with HindIII, and subsequently cloned into Hindil digested pGBAd3-hTERT-E1
resulting in pSGBAd3-hTERT-E1 as shuttle vector with end and modified start of the 20 adenovirus 3
genome. Finally pSGBAd3-hTERT-E1 was digested with Xhol/Mscl, resulting in the plasmid being
opened up in between the modified start and preserved end of the adenovirus 3 sequence, and
homologous recombined with Mlul digested and thus backbone-free pKSB2Ad3wt, to reduce
background due to same resistance gene and to achieve a plasmid 25 with Ad3-hTERT-E1 sequence
(pKGB-Ad3-hTERT-E1). The recombinant Ad3-hTERT-E1A virus was rescued by transfecting 911-1c1
1 cells with Mlul-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 A549 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 at 2003, WI Ther 8: 449-458). Then the presence of the hTERT promoter
in front of the ElA was confirmed (Fig. 3b). The primers used to get the 270bp band were 5-GOT 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'-ACC  22 CCC TCC 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 expected 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 adenoviruses          Please see Table 1 for adenoviruses relevant to this invention. Table 1.
Adenoviruses Virus name Back- bone sero- type Fiber knob sero- type E A Ratio (VP/p u) Reference
Ad5 wt 5 5 Wild type 19 ATCC(Ad300 wt strain) 



Ad5/3-hTERT- El A 5 3 Controlledby hTERTpromoter 10 Bauerschmitz, G.J. etal.    (mediates
selectivity to telomerase active  2008, Cancer Res 68:    cells)  5533-5539     



(Namedhere      Ad5/3-hTERTagp) Ad5/3-A24 5 3 24bpdeletion (mediatesselctivity to p16/Rb pathway
22 Kanerva,A.at aL 2003, Mol Ther 8:    mutant tumor cells)  449-458. Ad5/3Iucl 



5 3 Deleted(makes virusreplication deficient) 5 Kanerva,A.at al.2002,Clin Cancer Res 8:      275-280.
Ad3 wt 3 3 Wild type 9 Sirena, D. at at     



2005,Virology      343: 283-298. Ad3-hTERT- El A 3 3 Controlledby hTERTpromoter 9 This application
(mediates selectivity to telomerase active cells)    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  



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 the titer plateaued. This represents the actual functional titer of the virus. 5The 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 observed by 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 manual, Agilent Technologies, Inc. 2008). The media (DMEM, 5% FBS) was changed every 4
to 7 days.           In vitro, the virus was slower in reaching the maximum titer and the functional
infectivity assay required 35 days. 15 In vitro cytotoxicity assays          The cells were plated at 10 000
cells/well on 96 well plates. The next day, the cells in triplicates or quadruplicates were infected with
the viruses at 0.1 to 100 VP/well. The infection was done in 2% fetal bovine serum (FBS). The plates
were regularly observed and the growth media was changed every 20 3-5 days. Six to twenty days
later, as optimal for each line, the cell viability was analyzed with MTS assay (Cell Titer 96 AQueous
One Solution Cell Proliferation Assay, Promega). MTS analyzes were performed on the following days:
PC-3MM2 on day 8, A549 on day 17, HTC116 on day 6, SKOV3.ip1 on day 18, HUVEC on day 11,
FSH174WE on day 13, LNM-35/EGFP on day 10, 25 CAMA-1 on day 11, PANC-1 on day 20 and
ACHN on day 11. The 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
24 showed complete oncolysis, while the non-replicative Ad5/3Iucl virus showed no cell killing
(p<0.05). However, as anticipated based on experience from growing and titering the virus,
Ad3-hTERT-E1A was somewhat slower than the serotype 5 viruses. 5 Tumor selectivity of
Ad3-hTERT-E1A          For analyzing the tumor selectivity, we infected HUVEC (human umbilical vein
endothelial cells) and FSH173WE (fibroblasts) with the same viruses and performed cell killing assays
(Fig. 5). No cell killing was seen at low virus concentrations and at higher doses Ad3-hTERT-E1A was
less toxic 10 than the control viruses Ad3wt, Ad5wt, Ad5/3-hTERT-E1A, Ad5/3-A24 (0.1, 1 and 10
VP/cell P<0.05). From the previous work with Ad5/3 chimeras, we knew that LNM-35/EGFP cannot be
infected with Ad5/3 and thus may lack the Ad3 receptor (Sarkioja, M. et aL 2006, Cancer 107:
1578-1588). Fittingly, no cell killing was seen with Ad3-hTERT-E1A or Ad3 wild type. 15 Animal
experiments          All animal experiments were approved by the Experimental Animal Committee of
the University of Helsinki and the Provincial Government of Southern Finland. Mice where frequently
monitored for their health status and euthanized as soon as signs for pain or distress was noticed. For
the 



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 mice (Charles River, Germany) were used. They were ordered at the age of 6-7 weeks
and quarantined for 4 months. 25 Oncolytic potency in vivo We tested the efficacy of Ad3-hTERT-E1A
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 Ad513 based controls in vivo. In mice with A549
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  WO 20101086838PCT/182010/050452 25 power. At day 17 a
borderline difference (P=0.051) could be seen comparing Ad3-hTERT-E1A and the PBS. At day 30
Ad3-hTERT-E1A had reduced tumor growth significantly (P=0.01) better than Ad5/3-hTERT-E1A,
which is known to be a highly potent oncolytic adenovirus (Bauerschmitz, G. J. et at 2008, 5 Cancer
Res 68: 5533-5539).          Subcutaneous tumors may not be optimal surrogates of human cancers
and therefore we proceeded to utilize an orthotopic model featuring intraperitoneally disseminated
carcinomatosis induced with luciferase expressing SKOV3Luc cells (Figures 6C, D). Ad3-hTERT-E1A
significantly 10 reduced the luciferase signal as compared to PBS treated mice (p<0.0001). There was
no difference in efficacy between the different replication competent viruses. Ad3-hTERT-E1A
extended the median survival of mice from 34 to 46 days (PBS versus Ad3-hTERT-E1A), which
resulted in a significant difference in Kaplan-Meier survival analysis (p=0.01). One out of the 7 mice
treated with 15 Ad3-hTERT-E1A survived until the end of the experiment (day 120) and may have
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 106 PC- 20 3MM2 or 5 x 106A549 cells. After 13 and 11 days, respectively, the tumors
had developed to measurable sizes and the mice were treated intratumoral by 109VP in PBS or only
PBS. Injection volume per tumor was 50 pl. The injection was repeated after one and two weeks. The
tumors were measured frequently and the volume was calculated V = L x H2 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 30An orthotopic model of
peritoneally disseminated ovarian cancer was 



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, 7, 14, 21, 28, 35 and 42
using 35 IVIS 100 (Xenogen, Alameda, CA, USA) to estimate the number of tumor cells  26 is the mice
(Fig. 8). For bioluminescence imaging, 150 mg/kg D-Iuciferin (Promega, Madison, WI, USA) was
injected intraperitoneal and captured 10min later with 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 2.50 (Xenogen). Total flux (photons/s) was measured by drawing regions of
interest (ROI) around the peritoneal area of the mice. Background was subtracted. Toxicology in mice.
10In toxicity studies (Figures 18a-c), Ad3-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 8x101 VP given intravenously, significant differences were seen
in liver histology and in liver enzymes. With serotype 3 only minor liver 15 inflammation close to
nonportal veins was seen in some mice. At the same time point and dose serotype 5 and 5/3 groups
displayed features of 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 attached (Fig
18c). Here is the full histopathological report: PBS: 5/5 Normal. 20 No mitoses. No inflammation.
Ad3wt: Mostly normal. Mitoses in 5/5 samples. Minor inflammation near (nonportal)veins in the
parenchyme 5/5. Ad3-hTERTE1A: Mostly normal. No mitoses. Borderline inflammation near
(nonportal) veins in the parenchyme were seen in 3/5 samples. Ad5wt: 5/5: Many apoptotic
hepatocytes throughout the parenchyme, endothelitis and damage in 25 central veins (at the portal
area same can not be seen), no pericentral hepatocyte destruction, steatosis, nekrosis, no lymfocytes
in the portal area, acute liver damage, damage througout the parenchyme. Ad5/3-hTERTdeltacipl 9k:
5/5: Almost normal, some point necrosis (not as much as in Ad5wt), some apoptotic cells, mitosis of
hepatocytes, (lobular) inflammation in 30 the parenchyme, inflammation (as with Ad3) around the
veins. Ad5/3-424: 5/5: Acute fulminant liver failure, 50% of tissue in necrosis, damage stronger near
the portal area where all cells are dead, possible fatty generation, some mitoses. Virus kinetics in
human patients. 35So far 8 patients with advanced solid tumors, refractory to standard therapies, have
been treated with Ad3-hTERT-E1A. The safety has been good  27 with doses of 5x101 up to 5x1011
virus particles and dose escalation continues. Overall, all patients have experienced grade 1-2
adverse events, typically fever, nausea and tiredness. No grade 3 or higher adverse events have been
seen so far. Complete analyses, including efficacy and 5 immunological data are being processed.
From the first two patients blood samples were taken, as shown in Figure 19. The blood cells were
separated using Percoll gradients and the DNA was extracted. The samples were analyzed by qPCR.
With patient 1 the virus seems to be cleared from the platelets and peripheral blood mononuclear 10
cells (PBMC) in an hour. With patient 2 much of the virus seems to go to the PBMCs and plasma
before rapid clearance from blood. With both patients no virus was detected from the red blood cells
(RBC). Results suggest that treatment of cancer patients with Ad3-hTERT-E1A might be safe. Patient
1 gave two virus free urine samples suggesting that the virus is not secreted to 



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 tumor size was performed using a repeated 20 measures model with PROC MIXED (SAS
Ver. 9.1). Models were run with the tumor size measurements in the natural metric and log
transformed. 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 A549 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 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 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 Ad5/3-424 backbone (see
also Figures 1 and 2):  WO 2010/086838PCT/1B 2010/050452 28 I. hNIS transgene MATERIALS
AND METHODS Cell culture Andorgen independent prostate cancer cell lines 22Rv1, PC-3, DU- 5
145 and lung adenocarcinoma cell line A549 were purchased from ATCC (Manassas, VA). PC-3MM2
cells are a metastatic hormone refractory sub line of PC-3 (courtesy of Isaiah J. Fidler, MD Anderson
Cancer Center, Houston, TX). Human embryonic kidney epithelial 293 cells were purchased from
Microbix (Toronto, Canada). Cell line 911 was obtained from Dr Alex J. van der 10 Eb (University of
Leiden, The Netherlands). All cell lines were cultured in the recommended conditions. Viral constructs
To create Ad513-A24-hNIS, EcoRI-digested and blunted hNIS fragment (from pcDNA3-hNIS, courtesy
of Steve Russell, Mayo Clinic, 15 Rochester, MN) was inserted into BsiWI-Mfel-digested and blunted
pTHSN (Kanerva A. et a/. Gene Ther 12: 87-94) to obtain pTHSN-hNIS. To make the control virus
Ad5/3-A24-Agpl9K, BsiWI-Mfel-digested and blunted pTHSN was self-ligated resulting in
pTHSN-Agpl9K. In order to obtain pAd5/3-A24-hNIS and pAd5/3-A24Agp19K, Pmel-linearized
pShuttle-A24 (Suzuki, K. et at 2002, 20 Clin Cancer Res 8: 3348-59) and pAd5/3- E1-hNIS or
pAd5/3-El-Agp19K were electroporated into BJ5183 cells.          Adenoviral plasmids were linearized
and transfected into 911 cells with Superfect (Qiagen, Valencia, CA) following the manufacturer's
instructions. Adenovirus colonies were picked and viruses were propagated in A549 cells 25 and
purified using standard techniques. Ad5/3-A24 and Ad5/3Iucl viruses were constructed previously
(Kanerva, A. et a/. 2003, Mol Ther 8: 449-58; Kanerva, A, et al. 2002, Clin Cancer Res 8: 275-80).
Viral particles (VP) were determined with spectrophotometry and plaque forming units (pfu) with
TCID50 assay. Titers were Ad5/3-A24- hNIS: 1.1 x 1012 VP/ml; 9.0 x 1010pfu/ml, Ad5/3- 30
A24-Agp19K: 1.5 x 1012 VP/ml; 2.8 x 1011pfu/ml, Ad5/3-A24: 1.7 x 1012 VP/ml and Ad5/3Iuc1: 6.9 x
1011 VP/ml. 



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 infection. Total RNA was isolated using the RNeasy Kit (Qiagen) and treated with DNase before
RT-PCR. 350 ng of total RNA was used for each reaction. Amplification (35 cycles, annealing 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); Reverse 5'-TCC AGA ATG TAT AGC GGC TC-3'
(SEQ ID NO: 11) and 13-actin-specific primers (Forward 5'- CGA GGC CCA GAG CAA GAC A -3'
(SEQ ID NO: 12); Reverse 5'-CAC AGC TTC TCC TTA ATG TCA CG -3' (SEQ ID NO: 13). PCR
product size for hNIS and 13-actin was 453 bp and 482 bp, respectively. 10 Iodide uptake
Prostate cancer cells were infected with Ad5/3-A24-hNIS and Ad5/3-A24-Agp19K (10 VP/cell) for 2 h
at +37C. Cells were washed with 1 x PBS 24 and 48 h post infections and incubated with 7.4 kBq of
sodium iodide [1251]Nal (MAP Medical Technologies 0y, Tikkakoski, Finland) for 20 min at 15 room
temperature. Cells were washed twice with 1 x PBS followed by lysis using 300 pl of Cell 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 20Prostate cancer cells were infected with Ad5/3-424-hNIS, Ad5/3- A24-Agp19K,
Ad5/3-A24 and Ad5/3Iuc1 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 cells. 25-9 days post infection with CellTiter 96 AQueous
One Solution cell proliferation assay [also called the 3-(4,5-dimethylthiazol-210-5-(3-carboxy-
methoxypheny1)-2-(4-sulfophenyl)-2H-tetrazolium IMTS] assay; Promega, Madison, WI). Tissue
culture infectious dose (TC1050) assay 30Ce// line samples: 5 x 104 prostate cancer cells/well were
plated in triplicates in 1 ml of 5% GM on 24-well plates, incubated overnight and infected with
Ad5/3-A24-hNIS (5 vp/cell) for 2 h at +37C. At 8, 24, 48 and 72 h post infection cells and growth media
were collected, frozen at -80C and freeze-  30 thawn three times. For TC1D50, the cells were spun
down and the supernatant was added to 293 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. For TCID50, the tissue samples were spun down and the supernatant was added to 293
cells.          For both experiments, 1044 293 cells were plated in 100 pl of 5% DMEM into 96-well
plates, incubated overnight, and infected with the 10 supernantants of aboce experiments. After 10
days, the development of CPE was assessed to estimate the titer. In vivo studies          Male
NMRI/nude mice were purchased from Taconic (Ejby, Denmark). Tumors were established in
eight-week old mice by subcutaneous 15 injection of 5 x 106 PC-3MM2 cells under
medetomidineketamine- 0.9% saline (1:2:7) anesthesia. In the imaging experiment, 3 mice received
intratumorally saline (upper left tumor), 7 x 108 VP Ad5/3-424-Agpl 9K (upper right tumor) and 7 x 108
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 [1231]Nal (MAP
Medical Technologies Oy, Tikkakoski, Finland) followed by imaging with gamma camera Toshiba
7200A/UI (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 key was recorded
using 20% window, and 150 25 kilocounts 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, 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). Results 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-hN1S and Ad5/3-A24-hNIS + 1311. 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  31
MBq of carrier-free sodium iodide ([131l]Nal, MAP Medical Technologies 0y, Tikkakoski, Finland).
Tumor size was measured every other day and the volume calculated using the formula (length x
width2 x 0.5). When mice were killed due to the tumor size, the organs were collected, weighed and
their 5 radioactivity determined with a gamma counter (Wizard 3, PerkinElmer, Turku, Finland) for 180
seconds. The results are expressed as percentage from initial iodide dose per gram of tissue (ID%/g).
The whole body emitted radioactivity was measured at days 9, 10, 11, 13, 14, 15, and 17. On days
9-11, measurements were performed on a dose calibrator (CRC-120, Capintec, Inc., 10 Ramsey, NJ),
and after day 11 on a whole-body measurement apparatus consisting of a lead measurement chamber
and an UniSpec tube-base multichannel analyzer with sodium iodide scintillation crystal (Canberra
Industries, Inc., Meridien, CT). The mice were weighed at day 14, and the same weight was used in
calculations throughout the experiment. 15In all experiments, mice were killed when the tumor 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
Southern Finland, 20 Flameenlinna, 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 Ad513-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 ElA region and hNIS inserted in the E3 was constructed. To  32 assess the expression
of the transgene from the virus, hormone refractory prostate cancer cell lines PC-3MM2, 22Rv1, PC-3
and DU-145 were infected with Ad5/3-A24-hNIS or Ad5/3-A24-Agp19K (a positive control without a
transgene) and analysed with RT-PCR 24 and 48h after infection. All Ad5/3- 5 A24-hNIS infected cell
lines featured a 454 bp sized, hNIS specific amplification product, suggesting that hNIS is expressed
from the virus genome. In contrast, Ad5/3-A24-Agp19K infected cells or cells per se did not yield to an
amplification product.      Ad5/3-A24-hNIS can mediate efficient iodide uptake into prostate cancer 10
cells          In order to assess the functionality of the hNIS expressed from the virus, prostate cancer
cells were infected with Ad5/3-A24-hNIS or Ad5/3-A24- Agp19K followed by exposure to 1251 and
quantification of the iodide accumulation (Fig. 11). When compared to non-infected or control virus
treated 15 cells, Ad5/3-A24-hNIS resulted in a significantly higher iodide uptake in all examined cell
lines. In comparison to the mock infection, Ad5/3-A24-hNIS caused up to 2.5 (p<0.001) and 3
(p<0.001) times higher iodide accumulation in PC-3MM2 and 22Rv1 cells, respectively. In PC-3 and
DU-145 cells a more modest, but still significantly enhanced accumulation was seen when 20
compared to mock treated cells (up to 1.6 (p<0.05) and 1.3 (p<0.001) times higher levels,
respectively). Ad5/3-424-Agp19K treatment did not result in iodide accumulation, suggesting that
iodide uptake was mediated by hNIS expressed from Ad5/3-424-hNIS rather than from viral infection
or replication per se. 25 Ad5/3-A24-hNIS replicates in and causes oncolysis of prostate cancer cells
Prostate cancer cell lines were infected with Ad5/3-A24-hNIS, Ad5/3-A24-Agpl9K, Ad5/3-A24 and
Ad5/3Iuc1 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 Ad5/3-A24-hNIS was slightly less than Ad5/3-A24-Agp19K.  33 



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 the 1 kbp Agp19K keeps the genome size under 105%, which has been suggested
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 the increase in infectious particles in function of
time.     Ad5/3-A24-hNIS can mediate radioactive iodide uptake into prostate 10 cancer tumors
Subcutaneous PC-3MM2 tumors were established in nude/NMRI male mice. The lower tumors were
infected intratumorally on two consecutive days with 7 x 108 VP/tumor of Ad5/3-A24-hNIS and the
upper right tumor with the same dose of Ad513-A24-Agp19k (Figs. 13A and B). The upper left tumor
15 was mock treated. A day after the last viral injection, 1.85 MBq of 1231 per mouse was
administered intravenously and mice were imaged with a gamma camera from 0.5 to 13 h after the
1231 injection. Some iodide accumulation into Ad5/3-A24-hNIS treated tumors was seen already 0.5 h
after the 1231 injection. 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,
iodide accumulation in the bladder was seen. 30To quantify 1231 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 Ad513-424-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  WO
2010/086838PCT/1132010/050452 34 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- Ago', 9K treated tumors (<1% of the initial dose). Ad5/3-A24-hNIS with 1311 inhibits
tumor growth in vivo          To assess the efficacy of Ad5/3-A24-hNIS in vivo, prostate tumor bearing
mice were treated with 1311 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 1311 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
+ 1311 versus virus alone, 1311 alone or mock already on day 2 (all p <0.05). The adjusted pairwise
p-values between Ad5/3-A24- hNIS + 1311 versus virus alone, 1311 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 1311 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 radioiodide therapy
for thyroid cancer. II. GM-CSF transgene Cloning of three 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 PCR product and pTHSN  35  Sticky-end ligation =>  Pmel linearized pShuttle-D24 +
pTG3602 > pAd5-D24 - Ad5-D24-GM-CSF              Homo' recomb: Sill linearized pAd5-D24 + Fspl
linearized 5pTHSN-GM-CSF => pAd5-D24-GM-CSF Pad l linearization & transfection a
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 El was
confirmed with PCR. The El 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 A549 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 at 2006, Mol Ther 14, 164-74). GM-CSF is under the E3 promoter, which results in replication
associate transgene expression, which starts about 8h after 20 infection. E3 is intact except for
deletion of 6.7K/gpi9K. 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 HI-loop
were used. In vitro analysis of D24-GM-CSF type viruses 25The 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. Ad5Lucl is a
replication deficient virus and acts as 



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.          In summary, Ad5-D24-GMCSF had oncolytic activity similar to positive controls 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 Ad5-RGD-D24-GM-CSF (Figure 15d).
WO 2010/086838PCT/IB2010/050452 36          To test 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 of GMCSF (Figure 16a) in the media was measured by FACSARRAY. In addition to
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-GMCSF 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 16b). In vivo analysis of
D24-GM-CSF type viruses in animals The in vivo efficacy of Ad5-D24-GM-CSF was tested in immune
competent Syrian hamsters, which are semipermissive for human adenovirus 15 replication (mice are
non-permissive) (Ying B. et al. 2009, Cancer Gene Ther doi:10.1038/cgt.2009.6.). 7x106 HapT1
pancreatic cancer cells were injected subcutaneously and 1x109 virus particles (VP) of
Ad5-D24-GM-CSF or Ad5D24E3 (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
animals were at this point challenged with the same 30 tumor in the right side of the upper body by
subcutaneous injection of 7x106 HapT1 cells, while on the left side were challenged 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 animals 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 HapT1 and HaK tumors grew independently (Figures 17c-d).          In summary, the data
indicates that Ad5-D24-GM-CSF has an antitumor activity in immune 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. III. CD4OL transgene          Using methods similar to those described
above Ad3-hTERTCD4OL-EIA was constructed and analyzed for biodistribution in mice (Figures 10
20a-b). Murine biodistribution at 6h after 5x101 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 qPCR (Figure 20b). Entry to other organs was found attenuated. In
this assay blood clots 3-actin was used for the serum values. Due to the lack of f3- 15 actin in blood
compartments, blood values are best compared with absolute values 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.  38 Claims           1. An
oncolytic human adenoviral vector, characterized by comprising a fully serotype 3 backbone and a
tumor specific hTERT promoter controlling the Ad3 ElA region. 52. An oncolytic human adenoviral
vector according to claim 1, characterized by comprising one or more regions selected from the group
consisting of El, 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, El, plX,
plVa2, E2, 10 VAl, 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 to 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-stimulating factor (GM-CSF),
human sodium iodide symporter (hNIS), interferon alpha, interferon 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 El 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 ElA region. 3010. An oncolytic
human adenoviral vector according to any one of claims 1-9, characterized by comprising the hTERT
promoter, transgene, IRES and ElA.           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 gpl 9k in the
E3 region.  39            12. An oncolytic human adenoviral vector according to any one of claims 1-11,
characterized by comprising at least one expression cassette.            13. An oncolytic human
adenoviral vector according to any one of claims 1-2, characterized by comprising only one expression
cassette. 514. An oncolytic human adenoviral vector according to claim 1, characterized in that the
vector is capable of replicating only in cells with telomerase activity.           15. An oncolytic human
adenoviral vector according to any one of claims 1-14, characterized by comprising hNIS, which
targets radioiodide to the target cell. 1016. A cell, characterized by comprising the adenoviral vector
according to any one of claims 1-15.            17. A pharmaceutical composition, characterized by
comprising the adenoviral vector according to any one of claims 1-15.                18. An oncolytic
human adenoviral vector or pharmaceutical composition 15 according to any one of claims 1-15 and
17 as an in situ cancer vaccine.            19. A use of the adenoviral vector according to any one of
claims 1-15 in the manufacture of a medicament for treating cancer in a subject.            20. The 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
tissues, melanoma, lung cancer, bowel cancer, colon cancer, rectal cancer, colorectal cancer, brain
cancer, throat cancer, oral cancer, liver cancer, bone cancer, pancreatic cancer, choriocarcinoma,
gastrinoma, pheochromocytoma, prolactinoma, T-cell 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,  40 uterine
cancer, endometrial cancer, vagina cancer, vulva cancer, acoustic neuroma, mycosis fungoides,
insulinoma, carcinoid syndrome, somatostatinoma, gum cancer, heart cancer, lip cancer, meninges
cancer, mouth cancer, nerve cancer, palate cancer, parotid gland cancer, peritoneum cancer, pharynx
cancer, pleural cancer, 5 salivary gland cancer, tongue cancer and tonsil cancer.            21. The use
according to claim 19 or 20, characterized in that the subject is a human or an animal.            22. The
use according to any one of claims 19-21, characterized in that the medicament is to be administrated
through an intratumoral, intramuscular, intra- 10 arterial, intravenous, intrapleural, intravesicular,
intracavitary or peritoneal injection, 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. 1524. The use
according to any one of claims 19-23, characterized in that the medicament is to be combined with
administration of concurrent radiotherapy or radioiodide to a subject.              25. The use according to
any one of claims 19-24, characterized in that the medicament is to be combined with administration of
concurrent chemotherapy 20 to a subject.            26. The use according to any one of claims 19-25,
characterized 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. 2528. A method of producing an adenovirat 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 30H) inserting the remainder of the Ad3 genome and optionally one or several tumor
or tissue promoters and/or optionally one or several transgenes to 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. 3530. A method according to claim 28 or 29, characterized in that the adenoviral
vector is produced in a cell line.          2090771SG_ST25.txt SEQUENCE LISTING 



<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 ctgtcgagt29 <210> 2 <211> 29
<212> DNA <213> Artificial <220> <223> primer <400> 2 catgatatca gcgatcagct gacacctac29 <210> 3
<211> 29 <212> DNA <213> Artificial <220> 



<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 ggttatgcca gggtggagta20
<210> 6 <211> 18 <212> DNA <213> Artificial 



<220> <223> primer <400> 6 aaggtgaagg ggcaggac18 <210> 7 <211> 18 <212> DNA <213> Artificial
<220> <223> primer <400> 7 agcccctccc cttccttt18 <210> 8 <211> 20 <212> DNA <213> Artificial
<220> <223> primer <400> 8 cccggtctca ctggagataa20 <210> 9 <211> 719 <212> DNA <213>
Artificial <220> <223> Ad3-hTERT-E1 <400> 9 



ggcggatgca agtgaaaatt ctccattttc gcgcgaaaac taaatgagga agtgaatttc60 tgagtcattt cgcggttatg
ccagggtgga gtatttgccg agggccgagt agactttgac120 cgtttacgtg gaggtttcga ttaccgtgtt tttccctaaa tttccgcgta
cggtgtcaaa180 gttctgtgtt tttacgtagg tgtcagctga tcgctgatcg ctgcgctgtc ggggccaggc240 cgggctccca
gtggattcgc gggcacagac gcccaggacc gcgcttccca cgtggcggag300 ggactgggga cccgggcacc cgtcctgccc
cttcaccttc cagctccgcc tcctccgcgc360 ggaccccgcc ccgtcccgac ccctcccggg tccccggccc agccccctcc
gggccctccc420 agcccctccc cttcctttcc gcggccccgc cctctcctcg cggcgcgagt ttcaggcagc480 gctgcgtcct
gctgcgcacg tgggaagccc tggccgggca tcgtgccagc gagaagagtt540 ttctcctccg cgccgcaagt cagttctgcg
ctttgaaaat gagacacctg cgcttcctgc600 Page 2  2090771SG_ST25.txt cacaggaggt tatctccagt
gagaccggga tcgaaatact ggagtttgtg gtaaataccc660 taatgggaga cgacccggaa ccgccagtgc agcctttcga
tccacctacg ctgcacgat719 <210> 10 <211> 20 <212> DNA <213> Artificial <220> <223> primer <400>
10 cttctgaact cggtcctcac20 <210> 11 <211> 20 <212> DNA <213> Artificial <220> <223> primer
<400> 11 tccagaatgt atagcggctc20 



<210> 12 <211> 19 <212> DNA <213> Artificial <220> <223> primer <400> 12 cgaggcccag
agcaagaca19 <210> 13 <211> 23 <212> DNA <213> Artificial <220> <223> primer <400> 13
cacagcttct ccttaatgtc acg23  <210> 14 <211> 36922 <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
aacggctaaa aggggcggcg ggaggagtta tgttgcaagt tattacggta Page 3 



2090771SG_ST25.txt gtggtttgaa cacggaagta gacagttttc ttgggcggat gcaagtgaaa attctccatt ttctgagtca
tttcgcggtt atgccagggt gaccgtttac gtggaggttt cgattaccgt caaagttctg tgtttttacg taggtgtcag ggggccaggc
cgggctccca gtggattcgc cgtggcggag ggactgggga cccgggcacc tcctccgcgc ggaccccgcc ccgtcccgac
gggccctccc agcccctccc cttcctttcc ttcaggcagc gctgcgtcct gctgcgcacg acatacaacc aaacttctcc ccgatctgcg
tttatgtatt tacttactgt ttttcttatc gtgtatcttc atagaaggct ggacaagata gtattcatga aaacgataca gagatgcaac
tgtgaggaga ttaaaagcca gtttgaaggc gagacgaaga aagaaaacag ctttgaaatg gcacatgtca taagtgaggc
cagcagtaaa ggatactaca ccatgagcaa caacttggta aaaagacaag gactctatta tatctatgcc tcgagtcaag ctccatttat
agccagcctc atcttactca gagctgcaaa tacccacagt cacttgggag gagtatttga attgcaacca ccaagccaag
tgagccatgg cactggcttc ccccccctaa cgttactggc cgaagccgct tgttattttc caccatattg ccgtcttttg tcttcttgac
gagcattcct aggggtcttt tgaatgtcgt gaaggaagca gttcctctgg cgaccctttg caggcagcgg aaccccccac cacgtgtata
agatacacct gcaaaggcgg tagttgtgga aagagtcaaa tggctctcct cccagaaggt accccattgt atgggatctg gtgtttagtc
gaggttaaaa aaacgtctag tttgaaaaac acgatgataa tatggccaca gaagagtttt ctcctccgcg ccgcaagtca Page 4
20907715G_ST25.txt ttgaaaatga gacacctgcg cttcctgcca caggaggtta tctccagtga gaccgggatc2280
gaaatactgg agtttgtggt aaatacccta atgggagacg acccggaacc gccagtgcag2340 cctttcgatc cacctacgct
gcacgatctg tatgatttag agatagacgg gccggaggat2400 cccaatgagg aagctgtgaa tgggtttttt actgattcta
tgctgctagc tgctgatgaa2460 ggattggaca taaaccctcc tcctgagaca cttgttaccc caggggtggt tgtggaaagc2520
ggcataggtg ggaaaaaatt gcctgatctg ggagcagctg aaatggactt gcgttgttat2580 gaagagggtt ttcctcccag
tgatgatgaa gatggggaaa ctgagcagtc catccatacc2640 gcagtaaatg agggagtaaa agctgccagc gatgttttta
agttggactg tccggagctg2700 cctggacatg gctgtaagtc ttgtgaattt cacaggaata acactggaat gaaagaacta2760
ttgtgctcgc tttgctatat gagaatgcac tgccacttta tttacagtaa gtgtatttaa2820 gtgaaattta aaggaatagt gtagctattt
aataactgtt gaatggtaga tttatgtttt2880 tttcttgcga ttttttgtag gtcctgtgtc tgatgatgag tcaccttctc ctgattcaac2940
tacctcacct cctgaaattc aggcgcccgc acctgcaaac gtatgcaagc ccattcctgt3000 gaagcctaag cctgggaaac
gccctgctgt ggataagctt gaggacttgt tggagggtgg3060 ggatggacct ttggacctta gtacccggaa actgccaagg
caatgagtgc cctgcagctg3120 tgtttattta atgtgacgtc atgtaataaa attatgtcag ctgctgagtg ttttattact3180
tcttgggtgg ggacttggat atataagtag gagcagatct gtgtggttag ctcacagcaa3240 cctgctgcca tccatggagg
tttgggctat cttggaagac ctcagacaga ctaagctact3300 gctagaaaac gcctcggacg gagtctctgg cctttggaga
ttctggttcg gtggtgatct3360 



agctaggcta gtgtttagga taaaacagga ctacagggaa gaatttgaaa agttattgga3420 cgatagtccg ggactttttg
aagctcttaa cttgggtcat caggctcatt ttaaggagaa3480 ggttttatca gttttagatt tttctactcc tggtagaact gctgctgctg
tagcttttct3540 tacttttata ttggataaat ggatccgcca aactcacttc agcaagggat acgttttgga3600 tttcatagca
gcagctttgt ggagaacatg gaaggctcgc aggatgagga caatcttaga3660 ttactggcca gtgcagcctc tgggagtagc
agggatactg agacacccac cgaccatgcc3720 agcggttctg caggaggagc agcaggagga caatccgaga gccggcctgg
accctccggt3780 ggaggagtag ctgacctgtt tcctgaactg cgacgggtgc ttactaggtc tacgaccagt3840 ggacagaaca
ggggaattaa gagggagagg aatcctagtg ggaataattc aagaaccgag3900 ttggctttaa gtttaatgag ccgcaggcgt
cctgaaactg tttggtggca tgaggttcag3960 agcgaaggca gggatgaagt ttcaatattg caggagaaat attcactaga
acaacttaag4020 acctgttggt tggaacctga ggatgattgg gaggtggcca ttaggaatta tgctaagata4080 tctctgaggc
ctgataaaca atatagaatt actaagaaga ttaatattag aaatgcatgc4140 tacatatcag ggaatggggc agaggttata
atagatacac aagataaagc agtttttaga4200 tgttgtatga tgggtatgtg gccaggggtt gtcggcatgg aagcagtaac
acttatgaat4260 Page 5  2090771SG_ST25.txt attaggttta aaggggatgg gtataatggc attgtattta tggctaacac
taagctgatt4320 ctacatggtt gtagcttttt tgggtttaat aatacgtgtg tagaagcttg ggggcaagtt4380 agtgtgaggg
gttgtagttt ttatgcatgc tggattgcaa catcaggtag ggtcaagagt4440 cagttgtctg tgaagaaatg catgtttgag
agatgtaatc ttggcatact gaatgaaggt4500 gaagcaaggg tccgccactg cgcagctaca gaaactggct gcttcattct
aataaaggga4560 aatgccagtg tgaagcataa tatgatctgt ggacattcgg atgagaggcc ttatcagatg4620 ctgacctgcg
ctggtggaca ttgcaatatt cttgctaccg tgcatatcgt ttcacatgca4680 



cgcaaaaaat ggcctgtatt tgaacataat gtgattacca agtgcaccat gcacataggt4740 ggtcgcaggg gaatgtttat
gccttaccag tgtaacatga atcatgtgaa ggtaatgttg4800 gaaccagatg ccttttccag agtgagctta acaggaatct
ttgatatgaa tattcaacta4860 tggaagatcc tgagatatga tgacactaaa ccaagggtgc gcgcatgcga atgcggaggc4920
aagcatgcta gattccagcc ggtgtgcgtg gatgtgactg aagacttgag acccgatcat4980 ttggtgcttg cctgcactgg
agcggagttc ggttctagtg gtgaagaaac tgactaaagt5040 gagtagtggg gcaagatgtg gatggggact ttcaggttgg
taaggtgggc agattgggta5100 aattttgtta atttctgtct tgcagctgcc atgagtggaa gcgcttcttt tgagggggga5160
gtatttagcc cttatctgac gggcaggctc ccaccatggg caggagttcg tcagaatgtc5220 atgggatcca ctgtggatgg
gagacccgtc cagcccgcca attcctcaac gctgacctat5280 gccactttga gttcgtcacc attggatgca gctgcagccg
ccgccgctac tgctgccgcc5340 aacaccatcc ttggaatggg ctattatgga agcatcgttg ccaattccag ttcctctaat5400
aacccttcaa ccctggctga ggacaagcta cttgttctct tggcgcagct cgaggcctta5460 acccaacgct taggcgaact
gtctaagcag gtggcccagt tgcgtgagca aactgagtct5520 gctgttgcca cagcaaagtc taaataaaga tctcaaatca
ataaataaag aaatacttga5580 tataaaacaa atgaatgttt atttgatttt tcgcgcgcgg tatgccctgg accatcggtc5640
tcgatcattg agaacgcggt ggatcttttc cagtaccctg taaaggtggg attgaatgtt5700 tagatacatg ggcattagtc
cgtctcgggg gtggagatag ctccattgaa gagcctcttg5760 ctccggggta gtgttataaa tcacccagtc atagcaaggt
cggagtgcat ggtgttgcac5820 aatatctttt aggagcagac taattgcaac ggggaggccc ttagtgtagg tgtttacaaa5880
tctgttgagc tgggacgggt gcatccgggg tgaaattata tgcattttgg actggatctt5940 gaggttggca atgttgccgc
ctagatcccg tctcgggttc atattgtgca ggaccaccaa6000 gacagtgtat ccggtgcact tgggaaattt atcatgcagc
ttagagggaa aagcatgaaa6060 aaatttggag acgcctttgt gaccccccag attctccatg cactcatcca taatgatagc6120
gatggggccg tgggcagcgg cacgggcgaa cacgttccgg gggtctgaaa catcatagtt6180 



atgctcctga gtcaggtcat cataagccat tttaataaac tttgggcgga gggtgccaga6240 ttgggggatg aaagttccct
ctggcccggg agcatagttt ccctcacata tttgcatttc6300 Page 6              2090771SG_ST25.txt gggggatcat
gtccacctgc ggggctataa actgggacga gagcaaattc ctaagcagct tgaccccaat tacgggttgc agatggtagt
gcaggggggc cacttcgttc atcatttccc ttaggaggcg ctctccccca agggatagaa gcttcagccc gtcagccatg ggcattttgg
cccagagctc ggtgatgtgc tctatggcat gttgggacgg ctcctggagt agggaatcag atccttccat ggtcgcagcg tccgagtcag
gcctggttgg gcgcttgcga gggtgcgctt ccgattggcg ccctgcatgt cggccaggta ctcggccgcg tggcctttgg cacggagctt
gtagatacat ttgagggcat acaacttggg atccgcaccg caggaggcgc agacggtttc atcggggtca aaaacaagtt
ttccgccatg catgagttcg tgtccccgct gggtgacaaa tatgggcctg tcctcgagcg gagtgcctcg tgatacaaaa gcgcgtgtcc
aggccagcac gttgtcaacc agggggtcca ccttctctac atccaagaat gtgattggct tgtaagtgta ggtataaaag
ggggcgggcc tctgttcgtc cgccagctgt tggggtaggt attccctctc gtcagtttct aggaacgagg aggatttgat aagactctcg
tccatctggt cagaaaacac tgatccatag agggcattgg atagaagctt cttgtccgcg cgctccttgg cggtgatgtt ccattcagga
aagatggttg tcagttcatc gtgcagggtt atcagatcca cactggtggc gcagagtcga cctccttttc ttgaacagaa aggggggtcc
gcatctatgg taaatattcc ggtggcggga tcatccaagg tcatctgcca gttaagaggg gtgccccagg gcatggggtg
atcgtagaca tagaggggct cttcgaggat tctgatgctt gctcgcacat agtcatagag Page 7  2090771SG_ST25.txt
ggggcaagaa gacccgggcc cagattggtg cggttgggtt tttccgccct gtaaacgatc8400 tggcgaaaga tggcatggga
attggaagag atagtaggtc tctggaatat gttaaaatgg8460 gcatgaggta agcctacaga gtcccttatg aagtgggcat
atgactcttg cagcttggct8520 accagctcgg cggtgatgag tacatccagg gcacagtagt cgagagtttc ctggatgatg8580
tcataacgcg gttggctttt cttttcccac agctcgcggt tgagaaggta ttcttcgtga8640 tccttccagt actcttcgag gggaaacccg
tctttttctg cacggtaaga gcccaacatg8700 tagaactgat tgactgcctt gtagggacag catcccttct ccactgggag
agagtatgct8760 tgggctgcat tgcgcagcga ggtatgagtg agggcaaaag tgtccctgac catgactttg8820 aggaattgat
acttgaagtc gatgtcatca caggccccct gttcccagag ttggaagtcc8880 acccgcttct tgtaggcggg gttgggcaaa
gcgaaagtaa catcattgaa gaggatcttg8940 ccggccctgg gcatgaaatt tcgggtgatt ttgaaaggct gaggaacctc
tgctcggtta9000 ttgataacct gagcggccaa gacgatctca tcaaagccat tgatgttgtg ccccactatg9060 tacagttcta
agaatcgagg ggtgcccctg acatgaggca gcttcttgag ttcttcaaaa9120 gtgagatctg tagggtcagt gagagcatag
tgttcgaggg cccattcgtg cacgtgaggg9180 ttcgctttaa ggaaggagga ccagaggtcc actgccagtg ctgtttgtaa
ctggtcccgg9240 tactgacgaa aatgctgtcc gactgccatc ttttctgggg tgacgcaata gaaggtttgg9300 



gggtcctgcc gccagcgatc ccacttgagt tttatggcga ggtcataggc gatgttgacg9360 agccgctggt ctccagagag
tttcatgacc agcatgaagg ggattagctg cttgccaaag9420 gaccccatcc aggtgtaggt ttccacatcg taggtgagaa
agagcctttc tgtgcgagga9480 tgagagccaa tcgggaagaa ctggatctcc tgccaccagt tggaggaatg gctgttgatg9540
tgatggaagt agaactccct gcgacgcgcc gagcattcat gcttgtgctt gtacagacgg9600 ccgcagtact cgcagcgatt
cacgggatgc accttatgaa tgagttgtac ctgacttcct9660 ttgacgagaa atttcagtgg aaaattgagg cctggcgctt
gtacctcgcg ctttactatg9720 ttgtctgcat cggcatgacc atcttctgtc tcgatggtgg tcatgctgac gagccctcgc9780
gggaggcaag tccagacctc ggcgcggcag gggcggagct cgaggacgag agcgcgcagg9840 ccggagctgt ccagggtcct
gagacgctgc ggagtcaggt tagtaggcag tgtcaggaga9900 ttaacttgca tgatcttttg gagggcgtga gggaggttca
gatagtactt gatctcaacg9960 ggtccgttgg tggagatgtc gatggcttgc agggttccgt gtcccttggg cgctaccacc10020
gtgcccttgt ttttcatttt ggacggcggt ggctctgttg cttcttgcat gtttagaagc10080 ggtgtcgagg gcgcgcaccg
ggcggcaggg gcggctcggg acccggcggc atggctggca10140 gtggtacgtc ggcgccgcgc gcgggtaggt tctggtactg
cgccctgaga agactcgcat10200 gcgcgacgac gcggcggttg acatcctgga tctgacgcct ctgggtgaaa
gctaccggcc10260 ccgtgagctt gaacctgaaa gagagttcaa cagaatcaat ctcggtatcg ttgacggcgg10320
cttgcctaag gatttcttgc acgtcgccag agttgtcctg gtaggcgatc tcggccatga10380 Page 8
2090771SG_ST25.txt actgctcgat ctcttcctct tgaagatctc cgcggcccgc tctctcgacg gtggccgcga10440
ggtcgttgga gatgcgccca atgagttgag agaatgcatt catgcccgcc tcgttccaga10500 cgcggctgta gaccacagcc
cccacgggat ctctcgcgcg catgaccacc tgggcgaggt10560 tgagctccac gtggcgggtg aagaccgcat agttgcatag
gcgctggaaa aggtagttga10620 



gtgtggtggc gatgtgctcg gtgacgaaga aatacatgat ccatcgtctc agcggcatct10680 cgctgacatc gcccagcgct
tccaagcgct ccatggcctc gtagaagtcc acggcaaagt10740 taaaaaactg ggagttacgc gcggacacgg tcaactcctc
ttccagaaga cggataagtt10800 cggcgatggt ggtgcgcacc tcgcgctcga aagcccctgg gatttcttcc tcaatctctt10860
cttcttccac taacatctct tcctcttcag gtggggctgc aggaggaggg ggaacgcggc10920 gacgccggcg gcgcacgggc
agacggtcga tgaatctttc aatgacctct ccgcggcggc10980 ggcgcatggt ctcggtgacg gcacgaccgt tctccctggg
tctcagagtg aagacgcctc11040 cgcgcatctc cctgaagtgg tgactgggag gctctccgtt gggcagggac
accgcgctga11100 ttatgcattt tatcaattgc cccgtaggta ctccgcgcaa ggacctgatc gtctcaagat11160 ccacgggatc
tgaaaacctt tcgacgaaag cgtctaacca gtcgcaatcg caaggtaggc11220 tgagcactgt ttcttgcggg cgggggcggc
tagacgctcg gtcggggttc tctctttctt11280 ctccttcctc ctcttgggag ggtgagacga tgctgctggt gatgaaatta
aaataggcag11340 ttttgagacg gcggatggtg gcgaggagca ccaggtcttt gggtccggct tgttggatac11400
gcaggcgatg agccattccc caagcattat cctgacatct ggccagatct ttatagtagt11460 cttgcatgag tcgttccacg
ggcacttctt cttcgcccgc tctgccatgc atgcgagtga11520 tcccgaaccc gcgcatgggc tggacaagtg ccaggtccgc
tacaaccctt tcggcgagga11580 tggcttgctg cacctgggtg agggtggctt ggaagtcgtc aaagtccacg
aagcggtggt11640 aggccccggt gttgattgtg taggagcagt tggccatgac tgaccagttg actgtctggt11700
gcccagggcg cacgagctcg gtgtacttga ggcgcgagta tgcgcgggtg tcaaagatgt11760 aatcgttgca ggtgcgcacc
aggtactggt agccaatgag aaagtgtggc ggtggctggc11820 ggtacagggg ccatcgctct gtagccgggg ctccgggggc
gaggtcttcc agcatgaggc11880 ggtggtagcc gtagatgtac ctggacatcc aggtgatacc ggaggcggtg
gtggatgcac11940 gtgggaactc gcgcacgcgg ttccagatgt tgcgcagcgg catgaagtag ttcatggtag12000
gcacggtctg gccagtgagg cgcgcgcagt cattgacgct ctgtagacac ggagaaaacg12060 aaagcgatga gcggctcgac
tccgtggtct gggggaacgt gaacgggttg ggtcgcggtg12120 



taccccggtt cgagtccaaa gctaagcgat cacgctcgga tcggccggag ccgcggctaa12180 cgtggtattg gctatcccgt
ctcgacccag ccgacgaata tccagggtac ggagtagagt12240 cgtttttgct gctttttcct ggacgtgtgc cattgccacg
tcaagcttta gaacgctcag12300 ttctcgggcc gtgagtggct cgcgcccgta gtctggagaa tcagtcgcca gggttgcgtt12360
gcggtatgcc ccggttggag cctaagcgcg gctcgtatcg gccggtttcc gcgacaagcg12420 Page 9
20907715G_ST25.txt tttccaagac cccgccagcc gacttctcca ttttgttttt gtcgcccaga tgcatccagt cccttctcag
caacagccac aaaaggctct cgtgagcggc gcgggacagc ccgcctatga gcgcctgggg gctccatcgc ccgagcggca
cgaggcgtac gtgccccagc agaacctgtt gatgcgagca tctcgattta acgcgggtcg ggtgctgcaa gacgaggatt
ttgaggtcga acatgtggcc gcggccaacc tagtctcggc cttccaaaaa tcttttaaca accatgtgcg gggtctgatg catctgtggg
acctgatgga actgacagct cagctgtttc tggtggttca ggcgttgttg aacatcaccg agcctgatgg gcaaagtatt atagtgcagg
aacgtagcct ctactcggtc ttgagcctgg gcaaatacta acccatagac aaggaggtga agatagatgg gactctgagc
gacgatctgg gggtgtatcg cagcaggagg cgcgagctga gcgacagaga gggggccggg actgatgggg agaactactt
cagtcgcagg gccatggagg ctgcagggtg agtcgaggac gaggagggcg agtacttgga gatggaacag cagcaggcac
cggaccccgc cggcattaac tcctcggacg attggaccca ccgcaacccc gaagccttta gacagcaacc ggccgtagtg
ccctcccgct ccaaccccac gctggtggag aacaaggcca tccgtcccga ggagcgcgtg gcccgttaca acagcagcaa
cgatgtgcgc gaggccgtgt ctcagcgcga gttggtagcg ctaaacgctt tcctcagcac agactataca aactttttga gtgcattgag
ggtgtaccag tccgggccag attacttctt gaacctgact caggctttca agaacctgaa ggatcgcgcg accgtgtcta gcttgctgac
atcccccttt actgacagcg gtagcattga Page 10  2090771SG_ST25.txt tacttgggct acctgcttaa cctgtatcgc
gaggccatag gacagagcca ggtggacgag14520 cagacctatc aagaaatcac ccaagtgagc cgcgccctgg
gtcaggaaga cacgggcagt14580 ttggaagcca ccctgaactt cttgctaacc aaccggtcac agaagatccc
tcctcagtat14640 gcgcttaccg ctgaggagga gcggatcctc agatacgtgc aacagagcgt tggactgttc14700
ctgatgcagg agggggcgac acctaccgcc gcgctggaca tgacagctcg aaacatggag14760 cccagcatgt atgctagtaa
caggcctttc attaacaaac tgctggacta cctgcacagg14820 gcggccgcca tgaactctga ttatttcacc aatgctatcc
tgaacccaca ctggctgccc14880 ccacctggtt tctacactgg cgagtacgac atgcccgacc ccaatgacgg
gttcctgtgg14940 gacgatgtgg acagcagcat attttccccg cctcccggtt atacagtttg gaagaaggaa15000
gggggcgata gaagacactc ttccgtgtcg ctatccggaa cggctggtgc tgccgcgacc15060 gtgcccgaag ctgcaagtcc
tttccctagc ttgccctttt cactaaacag cgttcgcagc15120 agtgaactgg ggagaataac ccgcccgcgc ttgatgggcg
aggatgagta cttgaatgac15180 tctttgctga ggccagagag ggaaaagaac ttccccaaca atggaataga
gagtctggtg15240 



gataagatga gtagatggaa gacctatgcg caggatcaca gagacgagcc caggatcttg15300 ggggctacaa gcagaccgat
ccgtagacgc cagcgccacg acaggcagat gggtcttgtg15360 tgggacgatg aggactctgc cgatgatagc agcgtgttgg
acttgggtgg aagaggaggg15420 ggcaacccgt tcgctcatct gcgtcccaga ttcgggcgca tgttgtaaaa
gtgaaagtaa15480 aataaaaagg caactcacca aggccatggc gaccgagcgt gcgttcgttc ttttttgtta15540 tctgtgtcta
gtacgatgag gagacgagcc gtgctaggcg gagcggtggt gtatccggag15600 ggtcctcctc cttcttacga gagcgtgatg
cagcaacagg cggcgatgat acagccccca15660 ctggaggctc ccttcgtacc cccacggtac ctggcgccta cggaagggag
aaacagcatt15720 cgttactcgg agctgtcgcc cctgtacgat accaccaagt tgtatctggt ggacaacaag15780
tcggcggaca tcgcctccct gaactatcag aacgaccaca gcaacttcct gaccacggtg15840 gtgcagaaca atgactttac
ccccacggag gctagcaccc agaccatcaa ctttgacgag15900 cggtcgcgat ggggcggtca gctgaagacc atcatgcaca
ccaacatgcc caacgtgaac15960 gagtacatgt tcagcaacaa gttcaaggcg agggtgatgg tgtccagaaa
agctcctgaa16020 ggtgttacag taaatgacac ctatgatcat aaagaggata tcttgaagta tgagtggttt16080 gagttcattt
taccagaagg caacttttca gccaccatga cgatcgacct gatgaacaat16140 gccatcattg acaactacct ggaaattggc
agacagaatg gagtgctgga aagtgacatt16200 ggtgttaagt ttgacactag aaatttcagg ctcgggtggg accccgaaac
taagttgatt16260 atgccaggtg tctacactta tgaggcattc catcctgaca ttgtattgct gcctggttgc16320 ggggtagact
ttactgaaag ccgacttagc aacttgcttg gcatcaggaa gagacatcca16380 ttccaggagg gtttcaaaat catgtatgaa
gatcttgaag ggggtaatat tcctgccctt16440 ttggatgtca ctgcctatga ggaaagcaaa aaggatacca ctactgaaac
aaccacactg16500 Page 11              20907715G_5T25.txt tgaagatgat gatataacta gaggagatac tgcagctgct
gaagttaaaa aagagttaaa tagaagctac aatgtcttgg aagacaaaat ctacaattac ggtaaccctg agaaaggaat
tgtcacctgt ggggcagagc aggtctactg caccttccgc tccacaagac aagtcaacaa cgtcttctca aagagtttct acaatgagca
cacttcgctc acgcacgtct tcaaccgctt ggcgcccaca attaccaccg tcagtgaaaa gccgttacgc agcagtatcc
ggggagtcca cacctgtccc tacgtttaca aggccctggg cactttctaa aaaaaaaaaa aatgtccatt ggactgtatg
cgcccaccaa gatgtatgga gtgcgcgttc gcggtcattt ccgcgctccc cggaccacgg tcgatgatgt gatcgaccag
actgcgccta catctactgt ggatgcagtt tatgctcgcc ggaagagccg aaggaggcgc atgcgagccg caaaagctat
tctgcggagg agagcggcca gacgcgcggc ttcaggtgcc acggcggcag cagcggccat tgccaacatg gtgcgtgatg
ccactaccgg ccagcgcgtg aagatactga gcagtctccg atgttgtgtc aaggaagaga tgctccaggt catcgcgcct
aaaaagcccc gcaaaatcaa gcgggtcaaa gggctggtgg agtttgtgcg cgagttcgcc aaagtgcgtc aagtgctcag
acccgggacc agcactactt ttaaacggtc ctatgatgag gcggcagacc gccttgacga gtttgcttat gaggctgtgt ccattccttt
ggatcatgga ctgcagcaag tgctgcccgt gcctgcgcgg tatcccacca tgcagctaat ggtgcccaag atgaaagtgg
atgccgatat ccagcctgag ccaggtttgg gagtacaaac cttcgacatc accgaacctg caaaacccac cacctcaatt 



Page 12              2090771sG_sT25.txt cccgttgccg cccccagcac cactcgaaga ctaatgccca actatgctct
gcacccatcc cgctactatc gaaaccggag caacacctct cgccgtcgcc gccgccgcaa cactgccagc gtgtaccgcg
atggtcgcgc tgaacctctg atcaccactt aatgactgtt gacgctgcct tcgcgtcccc attactggct accgaggaag agggatgcgc
cgccacagac gaaggcgcgc gccagctctt atacccatca tcgccgcagc ggcggttcag gcctcgcagc gccactaaca
tggactctga cgctcctggt cctgtgacta ttcatccctg gctccgcgac acggcacgag cacgagccaa ctgaacgggg
gcgccttcaa ttttggctcg accgtaaaaa cctatgggaa tctgagaaat aagcttaagg aacaaaactt tggtattaac ggcgtagtgg
atctggccaa cctggacccg ccgcccgcaa cccctggtga ggaaaagcgg ggcgacaagc gtccgcgacc agacgagccc
ccttcatatg aggaggcagt agctcacatg gctaccgggg tgatgaaacc cttgcctcct ccccctgctt ctgcggcgcc caccgccgta
cagcccgtcg ccgtagccag agcaaactgg caaagtactc tgaacagcat ccgtcgctgc tattaattaa atatggagta
tcatcaccac gccgccgcag cagaggagaa ctttcaagat ggccacccca tcgatgatgc aggatgcttc ggagtacctc
agtccgggtc acttcagtat ggggaacaaa tttagaaacc ccgaccgtag ccagcgcctg atgctgcgct actcttacaa agttcgctac
acgctggctg gcacattctt tgacattcgg ggggtgcttg gcacagctta caattcactc gctcctaagg caacaaatgg ggacaatgca
gtaactacca agggagacaa tattactaaa gaaggtttgc Page 13  2090771SG_sT25.txt agacattacc actactgaag
gagaagaaaa gcccatttat gccgataaaa catatcagcc20640 agagcctcaa gttggagaag aatcatggac tgatactgat
ggaacaaatg aaaagtttgg20700 tggaagagcc cttaaaccag ctaccaacat gaagccatgc tacgggtctt
ttgcaagacc20760 tacaaacata aaagggggcc aagctaaaaa cagaaaagta aaaccaacaa ccgaaggagg20820
ggttgaaact gaggaaccag atattgatat ggaatttttc gatggtagag atgctgttgc20880 aggagcttta gcgcctgaaa
ttgtgcttta tacggaaaat gtaaatttgg aaactccaga20940 cagtcatgtg gtatataaac cagaaacgtc taataactct
catgcaaatt tgggtcaaca21000 agccatgcct aacagaccca attacattgg cttcagggat aacttcgtag gcctaatgta21060
ctacaacagt actggaaata tgggagtttt ggctggccaa gcatcacaac tgaatgcagt21120 ggttgacttg caggacagaa
atactgaact gtcatatcag cttttgcttg attctctggg21180 agacagaacc agatacttca gcatgtggaa tcaggctgtg
gacagttacg atcccgatgt21240 tcgcattatt gaaaatcatg gcatcgagga tgaactgcct aattactgtt ttcctctgaa21300
tggcatagga ccagggcaca catatcaagg cattaaagtt aaaaccgatg acactaatgg21360 atgggaaaaa gatgctaatg
ttgctccagc taatgaaata accataggca acaacctggc21420 tatggaaatt aatatccaag ctaacctttg gagaagtttt
ctgtactcta atgtggcttt21480 gtaccttcca gatgtttaca agtacacgcc acctaacatt actttgccca ctaacaccaa21540
cacctatgag tacatgaacg ggcgagtggt atccccatcc ctggttgatt catacatcaa21600 cattggcgcc aggtggtctc
ttgacccaat ggacaatgtg aatccattca accaccaccg21660 



caatgctggt ctgcgctaca ggtccatgct tctgggaaat ggtcgttatg tgcctttcca21720 catacaagtg cctcagaaat
tctttgctgt caagaaccta cttcttctac ctggctccta21780 cacctacgag tggaacttcc gaaaggatgt gaacatggtc
ctgcaaagtt cccttggaaa21840 tgacctcaga acggatggtg ctaccataag tttcaccagc atcaatctct atgccacctt21900
cttccccatg gctcacaaca cagcttccac ccttgaagcc atgctgcgca acgataccaa21960 tgatcagtca tttaacgact
acctctctgc agctaacatg ctttacccca ttcctgccaa22020 tgcaaccaac attccaattt ccatcccatc tcgcaactgg
gcagccttca ggggctggtc22080 cttcaccaga ctcaaaacca aggagactcc atctcttgga tcagggttcg atccctactt22140
cgtatattct ggatctattc cctacctgga tggcaccttt taccttaacc acactttcaa22200 gaaggtctcc atcatgtttg actcctcagt
cagctggcct ggcaatgaca ggctgttgag22260 tccaaatgag tttgaaatca agcgcactgt ggacggggaa ggatacaacg
tggcacaatg22320 caacatgacc aaagactggt tcctggttca gatgcttgcc aattacaaca ttggctacca22380 gggcttttac
atccctgagg gatacaagga tcgcatgtac tcctttttca gaaacttcca22440 gcctatgagc aggcaggtgg ttgatgaggt
taattacact gactacaaag ccgtcacctt22500 accataccaa cacaacaact ctggctttgt agggtacctt gcacctacta
tgagacaagg22560 ggaaccttac ccagccaatt atccataccc gctcatcgga actactgccg ttaagagtgt22620 Page 14
2090771SG_ST25.txt cacccagaaa aagttcctgt gcgacaggac catgtggcgc attcccttct ccagcaactt22680
catgtccatg ggggccctta ccgacctggg acagaacatg ctctatgcca actcagccca22740 tgcgctggac atgacttttg
aggtggatcc catggatgag cccaccctgc tttatcttct22800 tttcgaagtc ttcgacgtgg tcagagtgca ccagccacac
cgcggcgtca tcgaggccgt22860 ctacctgcgc acaccgttct cggccggcaa cgccaccaca taagaagcct
cttgcttctt22920 gcaagcagca gctgcagcca tgacatgcgg gtccggaaac ggctccagcg agcaagagct22980 



caaagccatc gtccgagacc tgggctgcgg accctatttc ctgggaacct ttgacaagcg23040 tttcccgggg ttcatggccc
ccgacaagct cgcctgcgcc atagtcaaca ctgccggacg23100 cgagacgggg ggagagcact ggctggcttt tggttggaac
ccgcgctaca acacctgcta23160 cctttttgat ccttttgggt tctcggatga gcggctcaaa cagatttacc agtttgagta23220
cgaggggctc ctgcgtcgca gtgcccttgc taccaaagac cgctgcatca ccctggagaa23280 gtctacccaa agcgtgcagg
gtccgcgctc agccgcctgt ggactttttt gctgtatgtt23340 ccttcatgcc tttgtgcact ggcccgaccg ccccatggac
ggaaacccca ccatgaagtt23400 gctgactggg gtgtccaaca gcatgctcca atcaccccaa gtccagccca
ccctgcgccg23460 caaccaggag gtgctatacc gcttcctaaa cacccactca tcttactttc gttctcaccg23520 cgcgcgcatt
gaaagggcca ccgcgtttga ccgtatggat atgcaataag tcatgtaaaa23580 ccgtgttcaa taaacagcac tttattttta
catgcactga ggctctggtt ttgctcattt23640 gtttcatcat ttactcagaa gtcgaatggg ttctggcggg agtcagagtg
acccgcgggc23700 agggatacgt tgcggaactg taacctgttc tgccacttga actcggggat taccagcttg23760
ggaactggaa tctcgggaaa ggtgtcttgc cacaactttc tggtcagttg catagcgcca23820 agcaggtcag gagcagagat
cttgaaatca cagttggggc cggcattctg gacacgggag23880 ttgcgataca ctgggttgca acactggaac actatcaacg
ctgggtgtct tacgcttgcc23940 aacacggttg ggtcactgat ggtagtcaca tccaagtctt cagcattggc catcccaaag24000
ggggtcatct tacatgtctg cctgcccatc acgggagcgc agcctggctt gtggttgcaa24060 tcacaatgaa tggggatcag
catcatcctg gcttggtcgg gagttatccc tgggtacaca24120 gccttcatga aggcttcgta ctgcttaaaa gcttcctggg
ccttacttcc ctcggtgtag24180 aacatcccac aggacttgct ggaaaattga ttagtagtac agttggcatc attcacacaa24240
cagcgggcat cgttgttggc caactgaacc acatttctgc cccagcggtt ttgggtgatc24300 ttggctctgt ctggattctc
cttcatagcg cgctgcccgt tctcgctcgc cacatccatc24360 tcgataatgt ggtccttctg gatcatgata gtgccatgca
ggcatttcac cttgccttca24420 taatcggtgc atccatgagc ccacagagcg cacccggtgc actcccaatt attgtgggcg24480



atctcagaat aataatgtac caatccctgc atgaatcttc ccatcattgt tgtcaaggtc24540 ttcatgctgg taaatgtcag
cgggatgcca cggtgctcct cgttcacata ctggtggcag24600 atacgcttgt attgctcgtg ctgctctggc atcagcttga
aagaggttct cagatcatta24660 Page 15  2090771SG_ST25.txt tccagcctgt acctttccat tagcacagcc
atcacttcca tgcccttctc ccaggcagat24720 accaggggca gactcaaagg attcctaaca gcaataaaag tagctccttt
agctataggg24780 tcattcttgt cgatcttctc aacacttctc ttgccatcct tctcaatgat gcgcaccggg24840 gggtagctga
agcccacggc caccaactga gcctgttctc tttcttcttc actatcctgg24900 ctgatgtctt gcagagggac atgcttggtc
ttcctgggct tcttcttggg agggatcggg24960 ggaggactgt tgctccgctc cggagacagg gatgactgcg aagtttcgct
taccaatacc25020 acctggctct cggtagaaga accggacccc acacgacggt aggtgttcct cttcgggggc25080
agaggtggag gcgactgaga tgggctgcgg tctggccttg gaggcggatg gctggcagag25140 ctcattccgc gttcgggggt
gtgctcccgg tggcggtcgc ttgactgatt tcctccgcgg25200 ctggccattg tgttctccta ggcagagaaa caacagacat
ggaaactcag ccatcactgc25260 caacatcgct gcaagcacca tcacacctcg cccccagcag cgacgaggag
gagagcttaa25320 ccaccccacc acccagtccc gctaccacca cctctaccct cgatgatgag gaggaggtcg25380
acgcagccca ggagatgcag gcgcaggata atgtgaaaac ggaagagatt gaggcagatg25440 tcgagcagga
cccgggctat gtgacgccgg cggagcacca ggaggagctg aaacgctttc25500 tagacagaga ggatgacgac cgcccagagc
atcaagcaga tggcgtttac caggaggctg25560 ggatcaggga tcatgtcgcc gactacctca ccggccttgg tggggaggac
gtgctcctca25620 aacatctagc aaggcagtcg atcatagtta aagacgcatt gctcgatctc actgaagtgc25680 ccatcagtgt
ggaagagctt agccgcgcct acgagctgaa cctcttttcg cctcaggtac25740 cccccaagcg gcagccaaac ggcacctgcg
aggccaaccc tcgactcaac ttctatccag25800 



cttttactat ccccgaagtg ttggccacct accacatctt tttcaagaac caaaagattc25860 cagtctcctg ccgcgccaac
cgcacccgcg ccgatgccct gctcaacttg ggtccgggag25920 ctcgcttacc tgatatagct tccttggaag aggttccaaa
gatctttgag ggtctgggaa25980 gtgatgagac acgggccgca aatgctctgc aacagggaga gaatgacatg
gatgaacacc26040 acagcgctct ggtggaactg gagggtgaca atgcccggat tgcagtgctc aagcgcagta26100
tcgtggtcac ccattttgcc taccccgctg ttaacctgcc ccccaaagtt atgagcgctg26160 tcatggacca tctgctcatc
aaacgagcaa gacctctttc agaaaaccag aacatgcagg26220 atccagacgc ctcggacgag ggcaagccgg tagtcagtga
cgagcagcta tctcgctggc26280 tgggtaccaa ctccccccga gatttggaag agaggcgcaa gcttatgatg
gctgtagtgc26340 tagtaactgt ggagctggag tgtctgcgcc gctttttcac cgaccctgag accctgcgca26400
agctagagga gaacctgcac tacaccttta gacatggctt cgtgcggcag gcatgcaaga26460 tctccaacgt ggagcttacc
aacctggttt cttacatggg cattttgcat gagaaccgac26520 tagggcagag cgtcctgcac accaccctta aaggggaggc
ccgccgtgac tacatccgag26580 actgtgtcta cctctacctc tgccatacct ggcaaactgg tatgggtgtg tggcaacagt26640
gtttggaaga gcagaaccta aaagagctgg acaagctctt gcagagatcc ctcaaagccc26700 Page 16
2090771sG_ST25.txt cgcaccgtcg cctcggacct ggcagacatc cgaaacggcc tgccagactt tatgagccag
ctggaacgct ccggtatcct gcctgccacc ctcacctacc gcgagtgccc accgccgcta aactacctct cctaccactc ggatgttata
tgccactgcc gctgcaatct ttgcacaccc ctgagcgaga cccagattat cggcaccttc gggtcttctc cggggcagag tttgaaactg
cgcaagtttc accccgagga ctaccatccc catcctccca aagtcgagct ctcagcctgc ttgcaagcca tccaaaaatc
tcgccaagaa cttgaccctc agaccggtga ggagctcaac aggaagcaag aagttgaagg tgcagctgtc cagtcaggca
gaggaggaga tggaagattg ggaggaagac agtttggagg aggaagacga cgccaaacag ttgtcatcgg cggcggagac
catctccgct ccgggtcggg gggcccagcg gcgattccca aacccgacca ccgcttccaa gtcctggcgt ggacataaaa
acgctatcat atccttcacc cggcgatacc tgctcttcca gcattactac cgtcacctcc acagccccta agaaaaatac agcagcgaca
acggtgacca gtgcaccagg aggaggactg aggatcacag ggaaccggat ctttccaacc ctctatgcca aactgaaagt
aaaaaaccga tctctgcgct gcgaagacca acttcagcgc actctcgagg cgctgactct taaagagtag cccttgcccg
cacccttggc acctgtcctt tgcccttgtc tggagctatc agccccaaat ggggttggca atgaattggc ttagcgccgg gccctcaatg
cgaaaccagt tactcctaga acagtcagct ccccgaaatt ggcccgccac cctggtgtac cttcctcgag acgcccaggc
cgaagttcag ggttccgccc tatgtcgtca ccgacctcaa Page 17              2090771SG_ST25.txt cgaggtatcc
agctcaacga cgagtcggtt gtcttccaaa tcgccggctg tgggagatct ttggagagtt cgtcctcgca gccccgctcg gagtttactc
cctctgtcta cttcaacccc gagttcatac caaacttcga cgcaatcagc atggtggtgc ggctgagcta gctcgactgc gcttcgcccg
ggaactcacc gagttcatct gtccggccca cggagtgcgg attaccatcg tcttctccca gcggcccgtg ctaattgaac actgcatctg
taaccacccc ggattgcatg ttaataaaaa ctgagttaag accctcctac aacaccaacc agatcttcca gaagacccag tctaccttac
cagcaccctc cactactaac ctgcaacacc gcctttcacg aagccttctt ggtgagctcc gcggtcttcc tactgacgac ggagtagttg
cgggtgggct tgtgctgatc tatttagtca tattgtgctg ttggtttaag tactttcgct tttgggtctg ggctctgcta tagacttcga
cccagaaaac tgcacactta gagttcttat taagtgcgga tgggactgca catggaacaa taccttatcc accacatggg ctgtccgagg
tcctgacggt tccatccgca tgtgcgatct ggccatgttc atgagcagac acattgtggc attttccatt gcttattgct gtgtgtgcat
acacttgctt atagttattc aaatgcctta acctttttcc tcataccttt aattattgcc agcattgtca ctgtcgctca acataatcac
actcttgtag ggcccccaat aagtgttgat tattttgata taatttgcaa cagacaaaat ctcacgttaa ttaatgttag tgacagatcc
agtagtcaat ataaaaatta agtgccaact atgacaataa ttaaaatggc aacaacaccc aatgaaaaaa acattccaaa
attgggaatg gcactaataa taatatgcat Page 18  



2090771SG_ST25.txt gcttgttact 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 atgcaacgga agagacttga ccattattaa cataacatca31080
aatgagcaag gcttctatta tggaaccaac tataaaaata gtttagatta caacattatt31140 gtagtgccag ccaccacttc
tgctccccgc aaatccactt tctctagcag cagtgccaaa31200 gcaagcacaa ttcctaaaac agcttctgct atgttaaagc
ttccaaaaat cgctttaagt31260 aattccacag ccgctcccaa tacaattcct aaatcaacaa ttggcatcat tactgccgtg31320
gtagtgggat taatgattat atttttgtgt ataatgtact acgcctgctg ctatagaaaa31380 catgaacaaa aaggtgatgc
attactaaat tttgatattt aattttttat agaattatga31440 tattgtttca atcaaatacc actacctcct atgcatacac aaacattcag
cctaaatacg31500 ctatgcaact agaaatcaca atactaattg taattggaat tcttatacta tctgttattc31560 tttattttat
attctgccgt caaataccca atgttcatag aaattctaaa agacgtccca31620 tctattctcc tatgattagt cgtccccata
tggctctgaa tgaaatctaa gatctttttt31680 tttttctctt acagtatggt gaacatcaat catgatccct agaaatttct
tcttcaccat31740 actcatctgt gcttttaatg tctgtgctac tttcacagca gtagccactg caagcccaga31800 ctgtatagga
ccatttgctt cctatgcact ttttgccttc gttacttgca tctgcgtgtg31860 tagcatagtc tgcctggtta ttaatttttt ccaactggta
gactggatct ttgtgcgaat31920 tgcctaccta cgtcaccatc ccgaataccg caatcaaaat gttgcggcac ttcttaggct31980
tatttaaaac catgcaggct atgctaccag tcattttaat tttgctacta ccctgcattc32040 ccctagcttc caccgccact
cgcgctacac ctgaacaact tagaaaatgc aaatttcaac32100 aaccatggtc atttcttgat tgctaccatg aaaaatctga
ttttcccaca tactggatag32160 tgattgttgg aataattaac atactttcat gtaccttttt ctcaatcaca atatacccca32220 



catttaattt tgggtggaat tctcccaatg cactgggtta cccacaagaa ccagatgaac32280 atattccact acaacacata
caacaaccac tagcactggt acagtatgaa aatgagccac32340 aaccttcact gccccctgcc attagttact tcaacctaac
cggcggagat gactgaccca32400 atcgccacat catccaccgc tgccaaggag ctgctggaca tggacggacg
tgcctcagaa32460 cagcgactca tccaactacg cattcgtcag cagcaggaac gagcagtaaa agagctaagg32520
gatgccattg ggattcacca gtgcaaaaaa ggcatattct gcttagtaaa acaatccaaa32580 atctcctacg agatcaccgc
tactgaccat cgtctctcat acgagctcgg tccgcagcga32640 caaaaattca cctgcatggt gggaatcaac cccatagtta
tcacccagca gtctggagat32700 actaagggtt gtatccagtg ttcctgtgat tccaccgagt gcatctacac actgctgaag32760
accctctgcg gccttcgaga cctcctaccc atgaactaat cattgcccct accttaccca32820 Page 19
2090771SG_ST25.txt atcaaaatat taataaagac acttacttga aatcagcaat acagtctttg tcaaaacttt32880
ctaccagcag cacctcaccc tcttcccaac tctggtactc taaacgtcgg agggtggcat32940 actttctcca cactttgaaa
gggatgtcaa attttatttc ctcttctttg cccacaatct33000 tcatttcttt atccccagat ggccaagcga gctcggctaa gcacttcctt
caacccggtg33060 tacccttatg aagatgaaag cagctcacaa cacccattta taaatcctgg tttcatttcc33120 cctgacgggt
tcacacaaag tccaaacggg gttttaagtc ttaaatgtgt taatccactt33180 accactgcaa gcggctccct ccaacttaaa
gtgggaagtg gtcttacagt agacactact33240 gatggatcct tagaagaaaa catcaaagtt aacacccccc taacaaagtc
aaaccattct33300 ataaatttac caataggaaa cggtttgcaa atagaacaaa acaaactttg cagtaaactc33360
ggaaatggtc ttacatttga ctcttccaat tctattgcac tgaaaaataa cactttatgg33420 acaggtccaa aaccagaagc
caactgcata attgaatacg ggaaacaaaa cccagatagc33480 aaactaactt taatccttgt aaaaaatgga ggaattgtta
atggatatgt aacgctaatg33540 



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 tttccgttgg aagttactgt tatgcttaat33840 aaacgcctgc cagatagtcg
cacatcctat gttatgactt ttttatggtc cttgaatgct33900 ggtctagctc cagaaactac tcaggcaacc ctcataacct
ccccatttac cttttcctat33960 attagagaag atgactgaca acaaaaataa agttcaacat tttttattga aattcctttt34020
acagtattcg agtagttatt ttgcctcccc cttcccattt aacagaatac accaatctct34080 ccccacgcac agctttaaac
atttggatac cattagagat agacatagtt ttagattcca34140 cattccaaac agtttcagag cgagccaatc tggggtcagt
aatacataaa aatgcatcgg34200 gatagtcttt taaagcgctt tcacagtcca actgttgcgg atgcgactcc ggagtctgaa34260
tcacggtcat ctggaagaag aacgatggga atcataatcc gaaaacggaa tcgggcgatt34320 gtgtctcatc aaacccacaa
gcaaccgctg tctgcgtcgc tccgtgcgac tgctgtttat34380 gggatcgggg tccgcagtgt cctgaagcat gattttaata
gcccttaaca ttaactttct34440 ggtgcgatgc gcgcagcaac gcattctgat ttcacttaga ttactacagt aggtacagca34500
cattatcaca atattgttta ataaaccata attaaaagcg ctccagccaa aactcatatc34560 tgatataatc gcccctgcat
gaccatcata ccaaagttta atataaatta aatgtcgttc34620 cctcaaaaac acactaccca catacatgat ctcttttggc
atgtgcatat taacaatttg34680 tctgtaccat ggacaacgtt ggttaatcat gcaacccaat ataaccttcc ggaaccacac34740
tgccaacacc gctcccccag ccatgcattg aagtgaaccc tgctgattac aatgacaatg34800 aagaacccaa ttctctcgac
catgaatcac ttgagactga aaaatatcta tagtagcaca34860 Page 20              2090771SG_ST25.txt atcttctcat
aatttttaac tcctctggat cttgcagaac agtaaagctg gcagaacaag tagtcatagt atcacaatct ggcaacagcg cattttcctc
acatcgtggt aattgggctc tggagcgtgc gcgcaacctt gtcataatgg tagcaaaacg ctgccctggc acaacacact tgttccgtct
gataattcaa gtacagccac tcagttgtaa tcaaaactcc atcatattta tatgcaaatc ccaaccaagc aatgcaactg
agagacggaa gaatcatgtt aatttttatt gatcgcgcag atggcatcta tcgcccccac aagaaatgcg attttcaagg tgctcaacgg
ccaaaaacaa aagaatacca aaagaaggag attcctgcac cattcccaga taattttcag cttgtggtaa atccaaacca
cacattacaa ttcttaaaca caccctcata atgacaaaat aagaatggca tcatcaattg acatgccctt tagatactct ctcatattat
caccaaactg aggggacgct acagtgcagt acaagcgcag attagaataa gcatactggg aaccaccagt aggcagagtt
tcttgtaaaa attgaataaa cgttgggatg caaatacaat aggttaccgc agtctgcaaa ataaaagaaa caagcgtcat atcagtcttt
ccatcacaag acaagccaca tcattgtgat taaacaacag caccgaaagt gatgaagcat acaatccaga catgttagca
cctctgggta taattatgct taattttaag gtaaaaggca caggagaata aaaaatataa gctcccggtc cctctaaata gacatacaaa
tacagcgggc gcacaaagca caagctctaa cacaatatat acacaagccc taaactgacg ccaagcccaa cacacacccc
gaaactgcgt attcccaaca agcgtaactt cctctttctc 



gtcattttcc cacggtcgcg ccgccccttt Page 21  2090771SG_5T25.txt ccccgcagcc aatcaccaat tt36922 <210>
15 <211> 770 <212> DNA <213> Artificial Sequence <220> <223> cD4OL <400> 15 atgatcgaaa
catacaacca aacttctccc cgatctgcgg ccactggact gcccatcagc60 atgaaaattt ttatgtattt acttactgtt tttcttatca
cccagatgat tgggtcagca120 ctttttgctg tgtatcttca tagaaggctg gacaagatag aagatgaaag gaatcttcat180
gaagattttg tattcatgaa aacgatacag agatgcaaca caggagaaag atccttatcc240 ttactgaact gtgaggagat
taaaagccag tttgaaggct ttgtgaagga tataatgtta300 aacaaagagg agacgaagaa agaaaacagc tttgaaatgc
aaaaaggtga tcagaatcct360 caaattgcgg cacatgtcat aagtgaggcc agcagtaaaa caacatctgt gttacagtgg420
gctgaaaaag gatactacac catgagcaac aacttggtaa ccctggaaaa tgggaaacag480 ctgaccgtta aaagacaagg
actctattat atctatgccc aagtcacctt ctgttccaat540 cgggaagctt cgagtcaagc tccatttata gccagcctct gcctaaagtc
ccccggtaga600 ttcgagagaa tcttactcag agctgcaaat acccacagtt ccgccaaacc ttgcgggcaa660 caatccattc
acttgggagg agtatttgaa ttgcaaccag gtgcttcggt gtttgtcaat720 gtgactgatc caagccaagt gagccatggc
actggcttca cgtcctttgg770 <210> 16 <211> 35613 <212> DNA 



<213> Artificial sequence <220> <223> Ad3-hTERT-E1A <400> 16 ctatctatat aatatacctt atagatggaa
tggtgccaac atgtaaatga ggtaatttaa60 aaaagtgcgc gctgtgtggt gattggctgc ggggttaacg gctaaaaggg
gcggcgcgac120 cgtgggaaaa tgacgtgact tatgtgggag gagttatgtt gcaagttatt acggtaaatg180 tgacgtaaaa
cgaggtgtgg tttgaacacg gaagtagaca gttttcccac gcttactgac240 aggatatgag gtagttttgg gcggatgcaa
gtgaaaattc tccattttcg cgcgaaaact300 aaatgaggaa gtgaatttct gagtcatttc gcggttatgc cagggtggag
tatttgccga360 gggccgagta gactttgacc gtttacgtgg aggtttcgat taccgtgttt ttcacctaaa420 tttccgcgta
cggtgtcaaa gttctgtgtt tttacgtagg tgtcagctga tcgctgatcg480 ctgcgctgtc ggggccaggc cgggctccca
gtggattcgc gggcacagac gcccaggacc540 gcgcttccca cgtggcggag ggactgggga cccgggcacc cgtcctgccc
cttcaccttc600 Page 22  2090771S6_ST25.txt cagctccgcc tcctccgcgc ggaccccgcc ccgtcccgac
ccctcccggg tccccggccc660 agccccctcc gggccctccc agcccctccc cttcctttcc gcggccccgc cctctcctcg720
cggcgcgagt ttcaggcagc gctgcgtcct gctgcgcacg tgggaagccc tggccgatgg780 gctcgaatcg tgccagcgag
aagagttttc tcctccgcgc cgcaagtcag ttctgcgctt840 tgaaaatgag acacctgcgc ttcctgccac aggaggttat
ctccagtgag accgggatcg900 aaatactgga gtttgtggta aataccctaa tgggagacga cccggaaccg ccagtgcagc960
ctttcgatcc acctacgctg cacgatctgt atgatttaga gatagacggg ccggaggatc1020 ccaatgagga agctgtgaat
gggtttttta ctgattctat gctgctagct gctgatgaag1080 



gattggacat aaaccctcct cctgagacac ttgttacccc aggggtggtt gtggaaagcg1140 gcataggtgg gaaaaaattg
cctgatctgg gagcagctga aatggacttg cgttgttatg1200 aagagggttt tcctcccagt gatgatgaag atggggaaac
tgagcagtcc atccataccg1260 cagtaaatga gggagtaaaa gctgccagcg atgtttttaa gttggactgt ccggagctgc1320
ctggacatgg ctgtaagtct tgtgaatttc acaggaataa cactggaatg aaagaactat1380 tgtgctcgct ttgctatatg
agaatgcact gccactttat ttacagtaag tgtatttaag1440 tgaaatttaa aggaatagtg tagctattta ataactgttg aatggtagat
ttatgttttt1500 ttcttgcgat tttttgtagg tcctgtgtct gatgatgagt caccttctcc tgattcaact1560 acctcacctc ctgaaattca
ggcgcccgca cctgcaaacg tatgcaagcc cattcctgtg1620 aagcctaagc ctgggaaacg ccctgctgtg gataagcttg
aggacttgtt ggagggtggg1680 gatggacctt tggaccttag tacccggaaa ctgccaaggc aatgagtgcc ctgcagctgt1740
gtttatttaa tgtgacgtca tgtaataaaa ttatgtcagc tgctgagtgt tttattactt1800 cttgggtggg gacttggata tataagtagg
agcagatctg tgtggttagc tcacagcaac1860 ctgctgccat ccatggaggt ttgggctatc ttggaagacc tcagacagac
taagctactg1920 ctagaaaacg cctcggacgg agtctctggc ctttggagat tctggttcgg tggtgatcta1980 gctaggctag
tgtttaggat aaaacaggac tacagggaag aatttgaaaa gttattggac2040 gatagtccgg gactttttga agctcttaac
ttgggtcatc aggctcattt taaggagaag2100 gttttatcag ttttagattt ttctactcct ggtagaactg ctgctgctgt agcttttctt2160
acttttatat tggataaatg gatccgccaa actcacttca gcaagggata cgttttggat2220 ttcatagcag cagctttgtg
gagaacatgg aaggctcgca ggatgaggac aatcttagat2280 tactggccag tgcagcctct gggagtagca gggatactga
gacacccacc gaccatgcca2340 gcggttctgc aggaggagca gcaggaggac aatccgagag ccggcctgga
ccctccggtg2400 gaggagtagc tgacctgttt cctgaactgc gacgggtgct tactaggtct acgaccagtg2460 gacagaacag
gggaattaag agggagagga atcctagtgg gaataattca agaaccgagt2520 tggctttaag tttaatgagc cgcaggcgtc
ctgaaactgt ttggtggcat gaggttcaga2580 



gcgaaggcag ggatgaagtt tcaatattgc aggagaaata ttcactagaa caacttaaga2640 Page 23
2090771SG_ST25.txt cctgttggtt ggaacctgag gatgattggg aggtggccat taggaattat gctaagatat2700
ctctgaggcc tgataaacaa tatagaatta ctaagaagat taatattaga aatgcatgct2760 acatatcagg gaatggggca
gaggttataa tagatacaca agataaagca gtttttagat2820 gttgtatgat gggtatgtgg ccaggggttg tcggcatgga
agcagtaaca cttatgaata2880 ttaggtttaa aggggatggg tataatggca ttgtatttat ggctaacact aagctgattc2940
tacatggttg tagctttttt gggtttaata atacgtgtgt agaagcttgg gggcaagtta3000 gtgtgagggg ttgtagtttt tatgcatgct
ggattgcaac atcaggtagg gtcaagagtc3060 agttgtctgt gaagaaatgc atgtttgaga gatgtaatct tggcatactg
aatgaaggtg3120 aagcaagggt ccgccactgc gcagctacag aaactggctg cttcattcta ataaagggaa3180
atgccagtgt gaagcataat atgatctgtg gacattcgga tgagaggcct tatcagatgc3240 tgacctgcgc tggtggacat
tgcaatattc ttgctaccgt gcatatcgtt tcacatgcac3300 gcaaaaaatg gcctgtattt gaacataatg tgattaccaa
gtgcaccatg cacataggtg3360 gtcgcagggg aatgtttatg ccttaccagt gtaacatgaa tcatgtgaag gtaatgttgg3420
aaccagatgc cttttccaga gtgagcttaa caggaatctt tgatatgaat attcaactat3480 ggaagatcct gagatatgat
gacactaaac caagggtgcg cgcatgcgaa tgcggaggca3540 agcatgctag attccagccg gtgtgcgtgg atgtgactga
agacttgaga cccgatcatt3600 tggtgcttgc ctgcactgga gcggagttcg gttctagtgg tgaagaaact gactaaagtg3660
agtagtgggg caagatgtgg atggggactt tcaggttggt aaggtgggca gattgggtaa3720 attttgttaa tttctgtctt
gcagctgcca tgagtggaag cgcttctttt gaggggggag3780 tatttagccc ttatctgacg ggcaggctcc caccatgggc
aggagttcgt cagaatgtca3840 tgggatccac tgtggatggg agacccgtcc agcccgccaa ttcctcaacg ctgacctatg3900 



ccactttgag ttcgtcacca ttggatgcag ctgcagccgc cgccgctact gctgccgcca3960 acaccatcct tggaatgggc
tattatggaa gcatcgttgc caattccagt tcctctaata4020 acccttcaac cctggctgag gacaagctac ttgttctctt
ggcgcagctc gaggccttaa4080 cccaacgctt aggcgaactg tctaagcagg tggcccagtt gcgtgagcaa
actgagtctg4140 ctgttgccac agcaaagtct aaataaagat ctcaaatcaa taaataaaga aatacttgat4200 ataaaacaaa
tgaatgttta tttgattttt cgcgcgcggt atgccctgga ccatcggtct4260 cgatcattga gaacgcggtg gatcttttcc agtaccctgt
aaaggtggga ttgaatgttt4320 agatacatgg gcattagtcc gtctcggggg tggagatagc tccattgaag agcctcttgc4380
tccggggtag tgttataaat cacccagtca tagcaaggtc ggagtgcatg gtgttgcaca4440 atatctttta ggagcagact
aattgcaacg gggaggccct tagtgtaggt gtttacaaat4500 ctgttgagct gggacgggtg catccggggt gaaattatat
gcattttgga ctggatcttg4560 aggttggcaa tgttgccgcc tagatcccgt ctcgggttca tattgtgcag gaccaccaag4620
acagtgtatc cggtgcactt gggaaattta tcatgcagct tagagggaaa agcatgaaaa4680 Page 24
2090771sG_ST25.txt accccccaga ttctccatgc actcatccat acgggcgaac acgttccggg ggtctgaaac ataagccatt
ttaataaact ttgggcggag tggcccggga gcatagtttc cctcacatat ggggatcatg tccacctgcg gggctataaa ctgggacgag
agcaaattcc taagcagctg gaccccaatt acgggttgca gatggtagtt caggggggcc acttcgttca tcatttccct taggaggcgc
tctcccccaa gggatagaag cttcagcccg tcagccatgg gcattttgga ccagagctcg gtgatgtgct ctatggcatc ttgggacggc
tcctggagta gggaatcaga tccttccatg gtcgcagcgt ccgagtcagg cctggttggg cgcttgcgag ggtgcgcttc cgattggcgc
cctgcatgtc ggccaggtag tcggccgcgt ggcctttggc acggagctta tagatacatt tgagggcata caacttgggc tccgcaccgc
aggaggcgca gacggtttcg tcggggtcaa aaacaagttt tccgccatgt atgagttcgt gtccccgctg ggtgacaaag atgggcctgt
cctcgagcgg agtgcctcgg gatacaaaag cgcgtgtcca ggccagcaca ttgtcaacca gggggtccac cttctctacg
tccaagaatg tgattggctt gtaagtgtag gtataaaagg gggcgggcct ctgttcgtcc gccagctgtt ggggtaggta ttccctctcg
tcagtttcta ggaacgagga ggatttgata agactctcgt ccatctggtc agaaaacaca gatccataga gggcattgga tagaagcttg
ttgtccgcgc gctccttggc ggtgatgtta cattcaggaa agatggttgt cagttcatcc tgcagggtta tcagatccac actggtggcc
cagagtcgac ctccttttct tgaacagaaa ggggggtccg catctatggt aaatattccc Page 25  2090771SG_sT25.txt
ctttgtcaaa atagctgatg gtggcgggat catccaaggt catctgccat tctcgaactg6780 ccagcgcgcg ctcatagggg
ttaagagggg tgccccaggg catggggtgg gtgagcgcgg6840 aggcatacat gccacagata tcgtagacat agaggggctc
ttcgaggatg ccgatgtaag6900 tgggataaca tcgcccccct ctgatgcttg ctcgcacata gtcatagagt tcatgtgagg6960
gggcaagaag acccgggccc agattggtgc ggttgggttt ttccgccctg taaacgatct7020 



ggcgaaagat ggcatgggaa ttggaagaga tagtaggtct ctggaatatg ttaaaatggg7080 catgaggtaa gcctacagag
tcccttatga agtgggcata tgactcttgc agcttggcta7140 ccagctcggc ggtgatgagt acatccaggg cacagtagtc
gagagtttcc tggatgatgt7200 cataacgcgg ttggcttttc ttttcccaca gctcgcggtt gagaaggtat tcttcgtgat7260
ccttccagta ctcttcgagg ggaaacccgt ctttttctgc acggtaagag cccaacatgt7320 agaactgatt gactgccttg
tagggacagc atcccttctc cactgggaga gagtatgctt7380 gggctgcatt gcgcagcgag gtatgagtga gggcaaaagt
gtccctgacc atgactttga7440 ggaattgata cttgaagtcg atgtcatcac aggccccctg ttcccagagt tggaagtcca7500
cccgcttctt gtaggcgggg ttgggcaaag cgaaagtaac atcattgaag aggatcttgc7560 cggccctggg catgaaattt
cgggtgattt tgaaaggctg aggaacctct gctcggttat7620 tgataacctg agcggccaag acgatctcat caaagccatt
gatgttgtgc cccactatgt7680 acagttctaa gaatcgaggg gtgcccctga catgaggcag cttcttgagt tcttcaaaag7740
tgagatctgt agggtcagtg agagcatagt gttcgagggc ccattcgtgc acgtgagggt7800 tcgctttaag gaaggaggac
cagaggtcca ctgccagtgc tgtttgtaac tggtcccggt7860 actgacgaaa atgctgtccg actgccatct tttctggggt
gacgcaatag aaggtttggg7920 ggtcctgccg ccagcgatcc cacttgagtt ttatggcgag gtcataggcg atgttgacga7980
gccgctggtc tccagagagt ttcatgacca gcatgaaggg gattagctgc ttgccaaagg8040 accccatcca ggtgtaggtt
tccacatcgt aggtgagaaa gagcctttct gtgcgaggat8100 gagagccaat cgggaagaac tggatctcct gccaccagtt
ggaggaatgg ctgttgatgt8160 gatggaagta gaactccctg cgacgcgccg agcattcatg cttgtgcttg tacagacggc8220
cgcagtactc gcagcgattc acgggatgca ccttatgaat gagttgtacc tgacttcctt8280 tgacgagaaa tttcagtgga
aaattgaggc ctggcgcttg tacctcgcgc tttactatgt8340 tgtctgcatc ggcatgacca tcttctgtct cgatggtggt catgctgacg
agccctcgcg8400 ggaggcaagt ccagacctcg gcgcggcagg ggcggagctc gaggacgaga gcgcgcaggc8460
cggagctgtc cagggtcctg agacgctgcg gagtcaggtt agtaggcagt gtcaggagat8520 



taacttgcat gatcttttgg agggcgtgag ggaggttcag atagtacttg atctcaacgg8580 gtccgttggt ggagatgtcg
atggcttgca gggttccgtg tcccttgggc gctaccaccg8640 tgcccttgtt tttcattttg gacggcggtg gctctgttgc ttcttgcatg
tttagaagcg8700 gtgtcgaggg cgcgcaccgg gcggcagggg cggctcggga cccggcggca tggctggcag8760 Page
26  2090771SG_ST25.txt tggtacgtcg gcgccgcgcg cgggtaggtt ctggtactgc gccctgagaa gactcgcatg8820
cgcgacgacg cggcggttga catcctggat ctgacgcctc tgggtgaaag ctaccggccc8880 cgtgagcttg aacctgaaag
agagttcaac agaatcaatc tcggtatcgt tgacggcggc8940 ttgcctaagg atttcttgca cgtcgccaga gttgtcctgg
taggcgatct cggccatgaa9000 ctgctcgatc tcttcctctt gaagatctcc gcggcccgct ctctcgacgg tggccgcgag9060
gtcgttggag atgcgcccaa tgagttgaga gaatgcattc atgcccgcct cgttccagac9120 gcggctgtag accacagccc
ccacgggatc tctcgcgcgc atgaccacct gggcgaggtt9180 gagctccacg tggcgggtga agaccgcata gttgcatagg
cgctggaaaa ggtagttgag9240 tgtggtggcg atgtgctcgg tgacgaagaa atacatgatc catcgtctca gcggcatctc9300
gctgacatcg cccagcgctt ccaagcgctc catggcctcg tagaagtcca cggcaaagtt9360 aaaaaactgg gagttacgcg
cggacacggt caactcctct tccagaagac ggataagttc9420 ggcgatggtg gtgcgcacct cgcgctcgaa agcccctggg
atttcttcct caatctcttc9480 ttcttccact aacatctctt cctcttcagg tggggctgca ggaggagggg gaacgcggcg9540
acgccggcgg cgcacgggca gacggtcgat gaatctttca atgacctctc cgcggcggcg9600 gcgcatggtc tcggtgacgg
cacgaccgtt ctccctgggt ctcagagtga agacgcctcc9660 gcgcatctcc ctgaagtggt gactgggagg ctctccgttg
ggcagggaca ccgcgctgat9720 tatgcatttt atcaattgcc ccgtaggtac tccgcgcaag gacctgatcg tctcaagatc9780
cacgggatct gaaaaccttt cgacgaaagc gtctaaccag tcgcaatcgc aaggtaggct9840 



gagcactgtt tcttgcgggc gggggcggct agacgctcgg tcggggttct ctctttcttc9900 tccttcctcc tcttgggagg
gtgagacgat gctgctggtg atgaaattaa aataggcagt9960 tttgagacgg cggatggtgg cgaggagcac caggtctttg
ggtccggctt gttggatacg10020 caggcgatga gccattcccc aagcattatc ctgacatctg gccagatctt tatagtagtc10080
ttgcatgagt cgttccacgg gcacttcttc ttcgcccgct ctgccatgca tgcgagtgat10140 cccgaacccg cgcatgggct
ggacaagtgc caggtccgct acaacccttt cggcgaggat10200 ggcttgctgc acctgggtga gggtggcttg gaagtcgtca
aagtccacga agcggtggta10260 ggccccggtg ttgattgtgt aggagcagtt ggccatgact gaccagttga
ctgtctggtg10320 cccagggcgc acgagctcgg tgtacttgag gcgcgagtat gcgcgggtgt caaagatgta10380
atcgttgcag gtgcgcacca ggtactggta gccaatgaga aagtgtggcg gtggctggcg10440 gtacaggggc catcgctctg
tagccggggc tccgggggcg aggtcttcca gcatgaggcg10500 gtggtagccg tagatgtacc tggacatcca ggtgataccg
gaggcggtgg tggatgcacg10560 tgggaactcg cgcacgcggt tccagatgtt gcgcagcggc atgaagtagt
tcatggtagg10620 cacggtctgg ccagtgaggc gcgcgcagtc attgacgctc tgtagacacg gagaaaacga10680
aagcgatgag cggctcgact ccgtggtctg ggggaacgtg aacgggttgg gtcgcggtgt10740 accccggttc gagtccaaag
ctaagcgatc acgctcggat cggccggagc cgcggctaac10800 Page 27  2090771SG_ST25.txt gtggtattgg
ctatcccgtc tcgacccagc cgacgaatat ccagggtacg gagtagagtc10860 gtttttgctg ctttttcctg gacgtgtgcc
attgccacgt caagctttag aacgctcagt10920 tctcgggccg tgagtggctc gcgcccgtag tctggagaat cagtcgccag
ggttgcgttg10980 cggtatgccc cggttggagc ctaagcgcgg ctcgtatcgg ccggtttccg cgacaagcga11040
gggtttggca gccccgttat ttccaagacc ccgccagccg acttctccag tttacgggag11100 cgagcccttt tttttttttt tttgtttttg
tcgcccagat gcatccagtg ctgcgacaga11160 



tgcgccccca gcaacaggcc ccttctcagc aacagccaca aaaggctctt cttgctcctg11220 caactactgc agctgcagcc
gtgagcggcg cgggacagcc cgcctatgat ctggacttgg11280 aagagggcga gggattggcg cgcctggggg ctccatcgcc
cgagcggcac ccgcgggtgc11340 aactaaaaaa ggactctcgc gaggcgtacg tgccccagca gaacctgttc
agggacagga11400 gcggcgagga gccagaggag atgcgagcat ctcgatttaa cgcgggtcgc gagctgcgcc11460
acggtctgga tcgaagacgg gtgctgcaag acgaggattt tgaggtcgat gaagtcacag11520 ggatcagccc agctagggca
catgtggccg cggccaacct agtctcggcc tacgagcaga11580 ccgtgaagga ggagcgcaac ttccaaaaat cttttaacaa
ccatgtgcgc accctgatcg11640 cccgcgagga agtgaccctg ggtctgatgc atctgtggga cctgatggag
gctatcgccc11700 aaaaccccac tagcaaacca ctgacagctc agctgtttct ggtggttcaa catagcaggg11760
acaacgaggc attcagggag gcgttgttga acatcaccga gcctgatggg agatggctgt11820 atgatctgat caacatcctg
caaagtatta tagtgcagga acgtagcctg ggtttggctg11880 agaaagtggc agctatcaac tactcggtct tgagcctggg
caaatactac gctcgcaaga11940 tctacaagac cccctacgta cccatagaca aggaggtgaa gatagatggg
ttttacatgc12000 gcatgactct gaaggtgctg actctgagcg acgatctggg ggtgtatcgc aatgacagga12060
tgcaccgcgc ggtgagcgcc agcaggaggc gcgagctgag cgacagagaa cttatgcaca12120 gcttgcaaag agctctaacg
ggggccggga ctgatgggga gaactacttt gacatgggag12180 cggatttgca atggcaaccc agtcgcaggg ccatggaggc
tgcagggtgt gagcttcctt12240 acatagaaga ggtggatgaa gtcgaggacg aggagggcga gtacttggaa
gactgatggc12300 gcgacccgta tttttgctag atggaacagc agcaggcacc ggaccccgca atgcgggcgg12360
cgctgcagag ccagccgtcc ggcattaact cctcggacga ttggacccag gccatgcaac12420 gcataatggc gctgacgacc
cgcaaccccg aagcctttag acagcaaccc caggccaacc12480 gcctttctgc catactggag gccgtagtgc cctcccgctc
caaccccacc cacgagaagg12540 tcctggctat cgtgaacgcg ctggtggaga acaaggccat ccgtcccgat
gaggccgggc12600 tggtatacaa tgctctcttg gagcgcgtgg cccgttacaa cagcagcaac gtgcaaacca12660 



acctggaccg gatggtgacc gatgtgcgcg aggccgtgtc tcagcgcgag cgattccagc12720 gcgacgccaa cttggggtcg
ttggtagcgc taaacgcttt cctcagcacc cagcccgcca12780 acgtgccccg tggtcagcaa gactatacaa actttttgag
tgcattgaga ctcatggtag12840 Page 28             2090771SG_ST25.txt gtgtaccagt ccgggccaga ttacttcttc
aacctgactc aggctttcaa gaacctgaag gatcgcgcga ccgtgtctag cttgctgact tcccccttta ctgacagcgg tagcattgac
ctgtatcgcg aggccatagg acagagccag caagtgagcc gcgccctggg tcaggaagac ttgctaacca accggtcaca
gaagatccct cggatcctca gatacgtgca acagagcgtt cctaccgccg cgctggacat gacagctcga aggcctttca
ttaacaaact gctggactac tatttcacca atgctatcct gaacccacac gagtacgaca tgcccgaccc caatgacggg ttttccccgc
ctcccggtta tacagtttgg tccgtgtcgc tatccggaac ggctggtgct ttccctagct tgcccttttc actaaacagc cgcccgcgct
tgatgggcga ggatgagtac gaaaagaact tccccaacaa tggaatagag acctatgcgc aggatcacag agacgagccc
cgtagacgcc agcgccacga caggcagatg gatgatagca gcgtgttgga cttgggtgga cgtcccagat tcgggcgcat
gttgtaaaag ggccatggcg accgagcgtg cgttcgttct agacgagccg tgctaggcgg agcggtggtg agcgtgatgc
agcaacaggc ggcgatgata ccacggtacc tggcgcctac ggaagggaga ctgtacgata ccaccaagtt gtatctggtg
aactatcaga acgaccacag caacttcctg cccacggagg ctagcaccca gaccatcaac ctgaagacca tcatgcacac
caacatgccc ttcaaggcga gggtgatggt gtccagaaaa tatgatcata aagaggatat cttgaagtat aacttttcag ccaccatgac
gatcgacctg gaaattggca gacagaatgg agtgctggaa aatttcaggc tcgggtggga ccccgaaact Page 29
2090771sc_sT25.txt gaggcattcc atcctgacat tgtattgctg cgacttagca acttgcttgg catcaggaag atgtatgaag
atcttgaagg gggtaatatt gaaagcaaaa aggataccac tactgaaaca gaagatgatg atataactag aggagatacc
gcagctgctg aagttaaaaa agagttaaag agaagctaca atgtcttgga agacaaaatc tacaattacg gtaaccctga
gaaaggaata gtcacctgtg gggcagagca ggtctactgg accttccgct ccacaagaca agtcaacaac gtcttctcaa
agagtttcta caatgagcaa acttcgctca cgcacgtctt caaccgcttc gcgcccacaa ttaccaccgt cagtgaaaac ccgttacgca
gcagtatccg gggagtccag acctgtccct acgtttacaa ggccctgggc actttctaaa aaaaaaaaaa atgtccattc gactgtatgc
gcccaccaag atgtatggag tgcgcgttcg cggtcatttc cgcgctccct ggaccacggt cgatgatgtg atcgaccagg ctgcgcctac
atctactgtg gatgcagtta atgctcgccg gaagagccga aggaggcgca tgcgagccgc aaaagctatt ctgcggaggg
gagcggccag acgcgcggct tcaggtgcca cggcggcagc agcggccatt gccaacatgg tgcgtgatgc cactaccggc
cagcgcgtgc agatactgag cagtctccga tgttgtgtcc aggaagagat gctccaggtc atcgcgcctg aaaagccccg
caaaatcaag cgggtcaaaa ggctggtgga gtttgtgcgc gagttcgccc aagtgcgtca agtgctcaga cccgggacca
gcactacttt taaacggtcc tatgatgagg cggcagaccg ccttgacgag tttgcttatg aggctgtgtc cattcctttg gatcatggaa
tgcagcaagt gctgcccgtg cctgcgcgga Page 30              20907715G_ST25.txt atcccaccat gcagctaatg
gtgcccaagc tgaaagtgga tgccgatatc cagcctgagg caggtttggg agtacaaacc ttcgacatca ccgaacctgc
aaaacccacc acctcaattg ccgttgccgc ccccagcacc actcgaagat taatgcccaa ctatgctctg cacccatcca
gctactatcg aaaccggagc aacacctctc gccgtcgccg ccgccgcaac actgccagca tgtaccgcga tggtcgcgct
gaacctctga tcaccactta atgactgttg acgctgcctc cgcgtcccca ttactggcta ccgaggaaga gggatgcgcc
gccacagacg aaggcgcgct ccagctctta tacccatcat cgccgcagcg gcggttcagg cctcgcagcg ccactaacat
ggactctgac gctcctggtc ctgtgactat tcatccctgg ctccgcgaca cggcacgagg acgagccaac tgaacggggg
cgccttcaat tttggctcga ccgtaaaaac ctatgggaac ctgagaaata agcttaagga acaaaacttc ggtattaacg gcgtagtgga
tctggccaac ctggacccgc cgcccgcaac ccctggtgaa gaaaagcggg gcgacaagcg tccgcgaccc gacgagcccc
cttcatatga ggaggcagta gctcacatgg ctaccggggt gatgaaacct ttgcctcctc cccctgcttc tgcggcgcct accgccgtac
agcccgtcgc cgtagccaga gcaaactggc aaagtactct gaacagcatc cgtcgctgct attaattaaa tatggagtag
catcaccacg ccgccgcagc agaggagaaa tttcaagatg gccaccccat cgatgatgcc ggatgcttcg gagtacctca
gtccgggtct cttcagtatg gggaacaaat ttagaaaccc cgaccgtagc cagcgcctga tgctgcgctt ctcttacaaa gttcgctaca
cgctggctgt Page 31  2090771SG_ST25.txt agagtgcttg acatggccag cacattcttt gacattcggg gggtgcttga
tagaggtcct19020 agcttcaagc catattccgg cacagcttac aattcactcg ctcctaaggg cgcgcccaat19080 acatctcagt
ggatagttac aacaaatggg gacaatgcag taactaccac cacaaacaca19140 tttggcattg cttccatgaa gggagacaat
attactaaag aaggtttgca aattgggaaa19200 gacattacca ctactgaagg agaagaaaag cccatttatg ccgataaaac
atatcagcca19260 gagcctcaag ttggagaaga atcatggact gatactgatg gaacaaatga aaagtttggt19320
ggaagagccc ttaaaccagc taccaacatg aagccatgct acgggtcttt tgcaagacct19380 



acaaacataa aagggggcca agctaaaaac agaaaagtaa aaccaacaac cgaaggaggg19440 gttgaaactg
aggaaccaga tattgatatg gaatttttcg atggtagaga tgctgttgca19500 ggagctttag cgcctgaaat tgtgctttat
acggaaaatg taaatttgga aactccagac19560 agtcatgtgg tatataaacc agaaacgtct aataactctc atgcaaattt
gggtcaacaa19620 gccatgccta acagacccaa ttacattggc ttcagggata acttcgtagg cctaatgtac19680
tacaacagta ctggaaatat gggagttttg gctggccaag catcacaact gaatgcagtg19740 gttgacttgc aggacagaaa
tactgaactg tcatatcagc ttttgcttga ttctctggga19800 gacagaacca gatacttcag catgtggaat caggctgtgg
acagttacga tcccgatgtt19860 cgcattattg aaaatcatgg catcgaggat gaactgccta attactgttt tcctctgaat19920
ggcataggac cagggcacac atatcaaggc attaaagtta aaaccgatga cactaatgga19980 tgggaaaaag atgctaatgt
tgctccagct aatgaaataa ccataggcaa caacctggct20040 atggaaatta atatccaagc taacctttgg agaagttttc
tgtactctaa tgtggctttg20100 taccttccag atgtttacaa gtacacgcca cctaacatta ctttgcccac taacaccaac20160
acctatgagt acatgaacgg gcgagtggta tccccatccc tggttgattc atacatcaac20220 attggcgcca ggtggtctct
tgacccaatg gacaatgtga atccattcaa ccaccaccgc20280 aatgctggtc tgcgctacag gtccatgctt ctgggaaatg
gtcgttatgt gcctttccac20340 atacaagtgc ctcagaaatt ctttgctgtc aagaacctac ttcttctacc tggctcctac20400
acctacgagt ggaacttccg aaaggatgtg aacatggtcc tgcaaagttc ccttggaaat20460 gacctcagaa cggatggtgc
taccataagt ttcaccagca tcaatctcta tgccaccttc20520 ttccccatgg ctcacaacac agcttccacc cttgaagcca
tgctgcgcaa cgataccaat20580 gatcagtcat ttaacgacta cctctctgca gctaacatgc tttaccccat tcctgccaat20640
gcaaccaaca ttccaatttc catcccatct cgcaactggg cagccttcag gggctggtcc20700 ttcaccagac tcaaaaccaa
ggagactcca tctcttggat cagggttcga tccctacttc20760 gtatattctg gatctattcc ctacctggat ggcacctttt accttaacca
cactttcaag20820 aaggtctcca tcatgtttga ctcctcagtc agctggcctg gcaatgacag gctgttgagt20880 



ccaaatgagt ttgaaatcaa gcgcactgtg gacggggaag gatacaacgt ggcacaatgc20940 aacatgacca aagactggtt
cctggttcag atgcttgcca attacaacat tggctaccag21000 Page 32              20907715G_ST25.txt atacaaggat
cgcatgtact cctttttcag tgatgaggtt aattacactg actacaaagc tggctttgta gggtaccttg cacctactat tccatacccg
ctcatcggaa ctactgccgt cgacaggacc atgtggcgca ttcccttctc cgacctggga cagaacatgc tctatgccaa ggtggatccc
atggatgagc ccaccctgct cagagtgcac cagccacacc gcggcgtcat ggccggcaac gccaccacat aagaagcctc
gacatgcggg tccggaaacg gctccagcga gggctgcgga ccctatttcc tgggaacctt cgacaagctc gcctgcgcca
tagtcaacac gctggctttt ggttggaacc cgcgctacaa ctcggatgag cggctcaaac agatttacca tgcccttgct accaaagacc
gctgcatcac tccgcgctca gccgcctgtg gacttttttg gcccgaccgc cccatggacg gaaaccccac catgctccaa
tcaccccaag tccagcccac cttcctaaac acccactcat cttactttcg cgcgtttgac cgtatggata tgcaataagt ttatttttac
atgcactgag gctctggttt tcgaatgggt tctggcggga gtcagagtga aacctgttct gccacttgaa ctcggggatt gtgtcttgcc
acaactttct ggtcagttgc ttgaaatcac agttggggcc ggcattctgg cactggaaca ctatcaacgc tgggtgtctt gtagtcacat
ccaagtcttc agcattggcc ctgcccatca cgggagcgca gcctggcttg atcatcctgg cttggtcggg agttatccct tgcttaaaag
cttcctgggc cttacttccc gaaaattgat tagtagtaca gttggcatca aactgaacca catttctgcc ccagcggttt ttcatagcgc
gctgcccgtt ctcgctcgcc atcatgatag tgccatgcag gcatttcacc Page 33             2090771SG_ST25.txt
cacagagcgc acccggtgca ctcccaatta aatccctgca tgaatcttcc catcattgtt gggatgccac ggtgctcctc gttcacatac
tgctctggca tcagcttgaa agaggttctc agcacagcca tcacttccat gcccttctcc ttcctaacag caataaaagt agctccttta
acacttctct tgccatcctt ctcaatgatg accaactgag cctgttctct ttcttcttca tgcttggtct tcctgggctt cttcttggga
ggagacaggg atgactgcga agtttcgctt ccggacccca cacgacggta ggtgttcctc gggctgcggt ctggccttgg
aggcggatgg tgctcccggt ggcggtcgct tgactgattt gcagagaaac aacagacatg gaaactcagc cacacctcgc
ccccagcagc gacgaggagg ctaccaccac ctctaccctc gatgatgagg cgcaggataa tgtgaaaacg gaagagattg
tgacgccggc ggagcaccag gaggagctga gcccagagca tcaagcagat ggcgtttacc actacctcac cggccttggt
ggggaggacg tcatagttaa agacgcattg ctcgatctca gccgcgccta cgagctgaac ctcttttcgc gcacctgcga
ggccaaccct cgactcaact tggccaccta ccacatcttt ttcaagaacc gcacccgcgc cgatgccctg ctcaacttgg ccttggaaga
ggttccaaag atctttgagg atgctctgca acagggagag aatgacatgg agggtgacaa tgcccggatt gcagtgctca
accccgctgt taacctgccc cccaaagtta aacgagcaag acctctttca gaaaaccaga gcaagccggt agtcagtgac
gagcagctat atttggaaga gaggcgcaag cttatgatgg gtctgcgccg ctttttcacc gaccctgaga acacctttag acatggcttc
gtgcggcagg Page 34  2090771SG_ST25.txt  ctccaacgtg agggcagagc ctgtgtctac tttggaagag gtggacaggt
gcgtctcagg caactttcgc gccctccgac ctacctgttc cggagacggc tgcctgcaac tcccagaagt gtggacctcc gttctatgag
gggagcaatt aaagggaaac ccaggatgtc atatgaagga cagaggaggt aggtggaaga cagacagcag gtagatggga
aggagcgaca atgaatgcgg acttcccccg aagtcccggc gttagaaaat gcgcagacca agtcgggggc agttgtttgt
ctcttcaaca aaaacggcgg gattcccacg ccaggactac  ttttgcatg agaaccgact25140 gccgtgact
acatccgaga25200 tgggtgtgt ggcaacagtg25260 agagatccc tcaaagccct25320 cagacatca tcttccccga25380
tgagccaga gcatgcttaa25440 ctgccacct gctgtgcgct25500 ggagccactg25560 aggatgtgag25620 



accgctccct25680 agctgcaggg25740 caccggggct25800 atgagatcag25860 tcatcaccca25920
ttctgctaaa25980 caaggttccc26040 cccccagagg26100 gacagccagg26160 gaggcagagg26220
agcaagtccc26280 cggcccaaca26340 cgcttccaag accggtaaga26400 cgctatcatc tcctgcttgc26460
gctcttccac cacggtgtaa26520 cagcccctac tgcagtcagc26580 cggtgaccag aaaaccagca26640 ggatcacagc
gaacgagcca26700 tctatgccat tttccagcag26760 ctctgcgctc gctcaccaga26820 ctctcgagga
cgccgaggct26880 ccttgcccgc gctcattttg26940 gcccttgtca tgagtaaaga27000 gggttggcag
caggcgcttc27060 ccctcaatga tatcacgggt27120 



2090771SG_ST25.txt taatgatata cgagcttatc gaaaccagtt actcctagaa cagtcagctc tcaccaccac27180
accccgtcaa caccttaatc cccgaaattg gcccgccacc ctggtgtacc aggaaaatcc27240 cgctcccacc accgtactac
ttcctcgaga cgcccaggcc gaagttcaga tgactaacgc27300 aggtgtacag ctggcgggcg gttccgccct atgtcgtcac
cgacctcaac agagtataaa27360 acgcctggtg attagaggcc gaggtatcca gctcaacgac gagtcggtta
gctcttcgct27420 tggtctgcga ccagacggag tcttccaaat cgccggctgt gggagatctt ccttcactcc27480 tcgtcaggct
gtgctgactt tggagagttc gtcctcgcag ccccgctcgg gcggcattgg27540 aactctccag tttgtggagg agtttactcc
ctctgtctac ttcaacccct tctccggctc27600 tcctggccag tacccggacg agttcatacc aaacttcgac gcaatcagcg
agtcagtgga27660 tggctatgat tgatgtctaa tggtggtgcg gctgagctag ctcgactgcg acacctagac27720
cactgccgcc gctttcgctg cttcgcccgg gaactcaccg agttcatcta cttcgaactc27780 tccgaggagc accctcaggg
tccggcccac ggagtgcgga ttaccatcga agggggaata27840 gactctcgcc tgcatcgcat cttctcccag cggcccgtgc
taattgaacg cgaccaggga27900 aatacaacca tctccatcta ctgcatctgt aaccaccccg gattgcatga
aagcctttgc27960 tgtcttgttt gtgctgagtt taataaaaac tgagttaaga ccctcctacg gactaccgct28020 tcttcaatca
ggactttaca acaccaacca gatcttccag aagacccaga cccttcctcc28080 tttcatccag gactctaact ctaccttacc
agcaccctcc actactaacc ttcccgaaac28140 aaacaagctt gcatctcatc tgcaacaccg cctttcacga agccttcttt
ctgccaatac28200 taccactccc aaaaccggag gtgagctccg cggtcttcct actgacgacc cctgggtggt28260
agcgggtttt gtaacgttag gagtagttgc gggtgggctt gtgctgatcc tttgctacct28320 atacacacct tgctgtgcat atttagtcat
attgtgctgt tggtttaaga aatgggggcc28380 atactagtcg tgcttgcttt actttcgctt ttgggtctgg gctctgctaa
tctcaatcct28440 ctcgatcacg atccatgttt agacttcgac ccagaaaact gcacacttac ttttgcaccc28500 



gacacaagcc gtctctgtgg agttcttatt aagtgcggat gggactgcag gtccgttgaa28560 attacacata ataacaaaac
atggaacaat accttatcca ccacatggga gccaggagtt28620 ccccagtggt atactgtctc tgtccgaggt cctgacggtt
ccatccgcat tagtaacaac28680 actttcattt tttctgaaat gtgcgatctg gccatgttca tgagcagaca gtatgaccta28740
tggcctccca gcaaagagaa cattgtggca ttttccattg cttattgctt ggtaacatgc28800 atcatcactg ctatcatttg tgtgtgcata
cacttgctta tagttattcg ccctagacaa28860 agcaatgagg aaaaagagaa aatgccttaa cctttttcct catacctttt
ctttacagca28920 tggcttctgt tacagctcta attattgcca gcattgtcac tgtcgctcac gggcaaacaa28980 ttgtccatat
taccttagga cataatcaca ctcttgtagg gcccccaatt acttcagagg29040 ttatttggac caaacttgga agtgttgatt
attttgatat aatttgcaac aaaactaaac29100 caatatttgt aatctgtaac agacaaaatc tcacgttaat taatgttagc
aaaatttata29160 Page 36  2090771SG_ST25.txt acggttacta ttatggttat gacagatcca gtagtcaata
taaaaattac ttagttcgca29220 taactcagcc caaattaaca gtgccaacta tgacaataat taaaatggct aataaagcat29280
tagaaaattt tacatcacca acaacaccca atgaaaaaaa cattccaaat tcaatgattg29340 caattattgc ggcggtggca
ttgggaatgg cactaataat aatatgcatg ctcctatatg29400 cttgttacta taaaaagttt caacataaac aggatccact
actaaatttt aacatttaat29460 tttttataca gatgatttcc actacaattt ttatcattac tagccttgca gctgtaactt29520
atggccgttc acacctaact gtacctgttg gctcaacatg tacactacaa ggaccccaag29580 aaggctatgt cacttggtgg
agaatatatg ataatggagg gttcgctaga ccatgtgatc29640 agcctggtac aaaattttca tgcaacggaa gagacttgac
cattattaac ataacatcaa29700 atgagcaagg cttctattat ggaaccaact ataaaaatag tttagattac aacattattg29760
tagtgccagc caccacttct gctccccgca aatccacttt ctctagcagc agtgccaaag29820 



caagcacaat tcctaaaaca gcttctgcta tgttaaagct tccaaaaatc gctttaagta29880 attccacagc cgctcccaat
acaattccta aatcaacaat tggcatcatt actgccgtgg29940 tagtgggatt aatgattata tttttgtgta taatgtacta cgcctgctgc
tatagaaaac30000 atgaacaaaa aggtgatgca ttactaaatt ttgatattta attttttata gaattatgat30060 attgtttcaa
tcaaatacca ctacctccta tgcatacaca aacattcagc ctaaatacgc30120 tatgcaacta gaaatcacaa tactaattgt
aattggaatt cttatactat ctgttattct30180 ttattttata ttctgccgtc aaatacccaa tgttcataga aattctaaaa
gacgtcccat30240 ctattctcct atgattagtc gtccccatat ggctctgaat gaaatctaag atcttttttt30300 ttttctctta
cagtatggtg aacatcaatc atgatcccta gaaatttctt cttcaccata30360 ctcatctgtg cttttaatgt ctgtgctact ttcacagcag
tagccactgc aagcccagac30420 tgtataggac catttgcttc ctatgcactt tttgccttcg ttacttgcat ctgcgtgtgt30480
agcatagtct gcctggttat taattttttc caactggtag actggatctt tgtgcgaatt30540 gcctacctac gtcaccatcc
cgaataccgc aatcaaaatg ttgcggcact tcttaggctt30600 atttaaaacc atgcaggcta tgctaccagt cattttaatt
ttgctactac cctgcattcc30660 cctagcttcc accgccactc gcgctacacc tgaacaactt agaaaatgca aatttcaaca30720
accatggtca tttcttgatt gctaccatga aaaatctgat tttcccacat actggatagt30780 gattgttgga ataattaaca tactttcatg
tacctttttc tcaatcacaa tataccccac30840 atttaatttt gggtggaatt ctcccaatgc actgggttac ccacaagaac
cagatgaaca30900 tattccacta caacacatac aacaaccact agcactggta cagtatgaaa atgagccaca30960
accttcactg ccccctgcca ttagttactt caacctaacc ggcggagatg actgacccaa31020 tcgccacatc atccaccgct
gccaaggagc tgctggacat ggacggacgt gcctcagaac31080 agcgactcat ccaactacgc attcgtcagc agcaggaacg
agcagtaaaa gagctaaggg31140 atgccattgg gattcaccag tgcaaaaaag gcatattctg cttagtaaaa
caatccaaaa31200 Page 37  



2090771SG_ST25.txt actgaccatc gtctctcata cgagctcggt ggaatcaacc ccatagttat cacccagcag tcctgtgatt
ccaccgagtg catctacaca ctcctaccca tgaactaatc attgccccta cttacttgaa atcagcaata cagtctttgt cttcccaact
ctggtactct aaacgtcgga ggatgtcaaa ttttatttcc tcttctttgc gccaagcgag ctcggctaag cacttccttc agctcacaac
acccatttat aaatcctggt ccaaacgggg ttttaagtct taaatgtgtt caacttaaag tgggaagtgg tcttacagta atcaaagtta
acacccccct aacaaagtca ggtttgcaaa tagaacaaaa caaactttgc tcttccaatt ctattgcact gaaaaataac aactgcataa
ttgaatacgg gaaacaaaac aaaaatggag gaattgttaa tggatatgta accttattta aaaacaaaaa tgtctccatt catatattac
cagactcatc ttctcttaaa gctgacttta gtgcaagagg ttttatgcca aatgcgggaa cacataatga aaattatatt ggtgcccttt
ttccgttgga agttactgtt acatcctatg ttatgacttt tttatggtcc caggcaaccc tcataacctc cccatttacc caaaaataaa
gttcaacatt ttttattgaa tgcctccccc ttcccattta acagaataca tttggatacc attagagata gacatagttt gagccaatct
ggggtcagta atacataaaa cacagtccaa ctgttgcgga tgcgactccg acgatgggaa tcataatccg aaaacggaat
caaccgctgt ctgcgtcgct ccgtgcgact ctgaagcatg attttaatag cccttaacat cattctgatt tcacttagat tactacagta
taaaccataa ttaaaagcgc tccagccaaa gatataatcg cccctgcatg accatcatac caaagtttaa tataaattaa Page 38
2090771SG_ST25.txt ctcaaaaaca cactacccac atacatgatc tcttttggca tgtgcatatt aacaatttgt33300
ctgtaccatg gacaacgttg gttaatcatg caacccaata taaccttccg gaaccacact33360 gccaacaccg ctcccccagc
catgcattga agtgaaccct gctgattaca atgacaatga33420 agaacccaat tctctcgacc atgaatcact tgagactgaa
aaatatctat agtagcacaa33480 caaagacata aatgcatgca tcttctcata atttttaact cctctggatt taaaaacata33540
tcccaaggaa tgggaaactc ttgcagaaca gtaaagctgg cagaacaagg aagaccacga33600 acacaactta cactatgcat
agtcatagta tcacaatctg gcaacagcgg gtggtcttca33660 gtcatagaag ctcgggtttc attttcctca catcgtggta
attgggctct ggtgtaaggg33720 tgatgtctgg cgcatgatgt ggagcgtgcg cgcaaccttg tcataatgga gttgcttcct33780
gacattctcg tattttgtat agcaaaacgc tgccctggca caacacactc ttcttcgtct33840 tctatcctgc cgcttagtgt gttccgtctg
ataattcaag tacagccaca ctcttaagtt33900 ggtcaaaaga atgctggctt cagttgtaat caaaactcca tcatatttaa
ttgttctaag33960 gaaatcatcc acggtagcat atgcaaatcc caaccaagca atgcaactgg attgcgtttc34020
aagcagcaga ggagagggaa gagacggaag aatcatgtta atttttattc caaacgatct34080 cgcagtactt caaattgtag
atcgcgcaga tggcatctat cgcccccact gtgttggtga34140 aaaagcacag ctaaatcaaa agaaatgcga ttttcaaggt
gctcaacggt ggcttccaac34200 aaagcctcca cgcgcacatc caaaaacaaa agaataccaa aagaaggagc
attttctaac34260 tcctcaaaca tcatattaca ttcctgcacc attcccagat aattttcagc tttccagcct34320 tgaattattc
gtgtcagttc ttgtggtaaa tccaaaccac acattacaaa caggtcccgg34380 agggcgccct ccaccaccat tcttaaacac
accctcataa tgacaaaata tcttgctcct34440 



gtgtcacctg tagcaaatta agaatggcat catcaattga catgcccttg gctctaagtt34500 cttctctaag ttctagttgt agatactctc
tcatattatc accaaactgc ttagccagaa34560 gccccccggg aacaatagca ggggacgcta cagtgcagta caagcgcaga
cctccccaat34620 tggctccagc aaaaacaaga ttagaataag catactggga accaccagta atatcatcaa34680
agttgctgga aatataatca ggcagagttt cttgtaaaaa ttgaataaaa gaaaaatttt34740 ccaaagaaac attcaaaacc
gttgggatgc aaatacaata ggttaccgcg ctgcgctcca34800 acattgttag ttttgaatta gtctgcaaaa taaaagaaac
aagcgtcata tcatagtagc34860 ctgtcgaaca ggtggaaaaa tcagtctttc catcacaaga caagccacag
ggtctccagc34920 tcgaccctcg taaaacctgt cattgtgatt aaacaacagc accgaaagtt cctcgcggtg34980
gccagcatga ataattcttg atgaagcata caatccagac atgttagcat cagttaaaga35040 gaaaaaacag ccaacatagc
ctctgggtat aattatgctt aattttaagt atagcaaagc35100 cacccctcgc ggatacaaag taaaaggcac aggagaataa
aaaatataat tatttctctg35160 ctgctgttca ggcaacgttg ctcccggtcc ctctaaatag acatacaaag cctcatcagc35220
catggcttac caggcaaagt acagcgggcg cacaaagcac aagctctaaa gaagctctaa35280 Page 39
2090771SG_ST25.txt aaacactctc caacctctcc acaatatata cacaagccct aaactgacgt aatgggagta35340
aagtgaaaaa aaaataccgc caagcccaac acacaccccg aaactgcgtc agcaggaaaa35400 agtacagttt cacttccgca
ttcccaacaa gcgtaacttc ctctttctca tggtacgtca35460 catccgatta acttgcaacg tcattttccc acggtcgcgc
cgcccctttt agccgttaac35520 cccgcagcca atcaccacac agcgcgcact tttttaaatt acctcattta catgttggca35580
ccattccatc tataaggtat attatataga tag35613 <210> 17 <211> 255 



<212> DNA <213> Artificial sequence <220> <223> hTERT <400> 17 ctgcgctgtc ggggccaggc
cgggctccca gtggattcgc gggcacagac gcccaggacc60 gcgcttccca cgtggcggag ggactgggga cccgggcacc
cgtcctgccc cttcaccttc120 cagctccgcc tcctccgcgc ggaccccgcc ccgtcccgac ccctcccggg tccccggccc180
agccccctcc gggccctccc agcccctccc cttcctttcc gcggccccgc cctctcctcg240 cggcgcgagt ttcag255 <210> 18
<211> 38084 <212> DNA <213> Artificial sequence <220> <223>
aaatctatctatataatataccttatagatggaatggtgccaacatgtaaatgaggtaatttaaa
aaagtgcgcgctgtgtggtgattggctgcggggttaacggctaaaaggggcggcgcgaccgtggg
aaaatgacgtgacttatgtgggaggagttatgttgcaagttattacggtaaatgtgacgtaaaac
gaggtgtggtttgaacacggaagtagacagttttcccacgcttactgacaggatatgaggtagtt <400> 18 aaatctatct atataatata
ccttatagat ggaatggtgc caacatgtaa atgaggtaat60 ttaaaaaagt gcgcgctgtg tggtgattgg ctgcggggtt
aacggctaaa aggggcggcg120 cgaccgtggg aaaatgacgt gacttatgtg ggaggagtta tgttgcaagt tattacggta180
aatgtgacgt aaaacgaggt gtggtttgaa cacggaagta gacagttttc ccacgcttac240 tgacaggata tgaggtagtt
ttgggcggat gcaagtgaaa attctccatt ttcgcgcgaa300 aactaaatga ggaagtgaat ttctgagtca tttcgcggtt
atgccagggt ggagtatttg360 ccgagggccg agtagacttt gaccgtttac gtggaggttt cgattaccgt gtttttcacc420
taaatttccg cgtacggtgt caaagttctg tgtttttacg taggtgtcag ctgatcgctg480 



atcggacgtc ctgcgctgtc ggggccaggc cgggctccca gtggattcgc gggcacagac540 gcccaggacc gcgcttccca
cgtggcggag ggactgggga cccgggcacc cgtcctgccc600 cttcaccttc cagctccgcc tcctccgcgc ggaccccgcc
ccgtcccgac ccctcccggg660 Page 40  20907715G_sT25.txt tccccggccc agccccctcc gggccctccc
agcccctccc cttcctttcc gcggccccgc720 cctctcctcg cggcgcgagt ttcaggcagc gctgcgtcct gctgcgcacg
tgggaagccc780 tggcccaatt gatggaggcc gtggagaccg gggaacggcc caccttcgga gcctgggact840 acggggtctt
tgccctcatg ctcctggtgt ccactggcat cgggctgtgg gtcgggctgg900 ctcggggcgg gcagcgcagc gctgaggact
tcttcaccgg gggccggcgc ctggcggccc960 tgcccgtggg cctgtcgctg tctgccagct tcatgtcggc cgtgcaggtg
ctgggcgtgc1020 cgtcggaggc ctatcgctat ggcctcaagt tcctctggat gtgcctgggc cagcttctga1080 actcggtcct
caccgccctg ctcttcatgc ccgtcttcta ccgcctgggc ctcaccagca1140 cctacgagta cctggagatg cgcttcagcc
gcgcagtgcg gctctgcggg actttgcagt1200 acattgtagc cacgatgctg tacaccggca tcgtaatcta cgcaccggcc
ctcatcctga1260 accaagtgac cgggctggac atctgggcgt cgctcctgtc caccggaatt atctgcacct1320 tctacacggc
tgtgggcggc atgaaggctg tggtctggac tgatgtgttc caggtcgtgg1380 tgatgctaag tggcttctgg gttgtcctgg
cacgcggtgt catgcttgtg ggcgggcccc1440 gccaggtgct cacgctggcc cagaaccact cccggatcaa cctcatggac
tttaaccctg1500 acccgaggag ccgctataca ttctggactt ttgtggtggg tggcacgttg gtgtggctct1560 ccatgtatgg
cgtgaaccag gcgcaggtgc agcgctacgt ggcttgccgc acagagaagc1620 aggccaagct ggccctgctc atcaaccagg
tcggcctgtt cctgatcgtg tccagcgctg1680 cctgctgtgg catcgtcatg tttgtgttct acactgactg cgaccctctc
ctcctggggc1740 gcatctctgc cccagaccag tacatgcctc tgctggtgct ggacatcttc gaagatctgc1800 



ctggagtccc cgggcttttc ctggcctgtg cttacagtgg caccctcagc acagcatcca1860 ccagcatcaa tgctatggct
gcagtcactg tagaagacct catcaaacct cggctgcgga1920 gcctggcacc caggaaactc gtgattatct ccaaggggct
ctcactcatc tacggatcgg1980 cctgtctcac cgtggcagcc ctgtcctcac tgctcggagg aggtgtcctt cagggctcct2040
tcaccgtcat gggagtcatc agcggccccc tgctgggagc cttcatcttg ggaatgttcc2100 tgccggcctg caacacaccg
ggcgtcctcg cgggactagg cgcgggcttg gcgctgtcgc2160 tgtgggtggc cttgggcgcc acgctgtacc cacccagcga
gcagaccatg agggtcctgc2220 catcgtcggc tgcccgctgc gtggctctct cagtcaacgc ctctggcctc ctggacccgg2280
ctctcctccc tgctaacgac tccagcaggg cccccagctc aggaatggac gccagccgac2340 ccgccttagc tgacagcttc
tatgccatct cctatctcta ttacggtgcc ctgggcacgc2400 tgaccactgt gctgtgcgga gccctcatca gctgcctgac
aggccccacc aagcgcagca2460 ccctggcccc gggattgttg tggtgggacc tcgcacggca gacagcatca
gtggccccca2520 aggaagaagt ggccatcctg gatgacaact tggtcaaggg tcctgaagaa ctccccactg2580
gaaacaagaa gccccctggc ttcctgccca ccaatgagga tcgtctgttt ttcttggggc2640 agaaggagct ggagggggct
ggctcttgga ccccctgtgt tggacatgat ggtggtcgag2700 Page 41  2090771SG_5T25.txt accagcagga
gacaaacctc tgaattcgcc cctctccctc ccccccccct aacgttactg2760 gccgaagccg cttggaataa ggccggtgtg
cgtttgtcta tatgttattt tccaccatat2820 tgccgtcttt tggcaatgtg agggcccgga aacctggccc tgtcttcttg
acgagcattc2880 ctaggggtct ttcccctctc gccaaaggaa tgcaaggtct gttgaatgtc gtgaaggaag2940 cagttcctct
ggaagcttct tgaagacaaa caacgtctgt agcgaccctt tgcaggcagc3000 ggaacccccc acctggcgac aggtgcctct
gcggccaaaa gccacgtgta taagatacac3060 ctgcaaaggc ggcacaaccc cagtgccacg ttgtgagttg gatagttgtg
gaaagagtca3120 



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 cagttctgcg ctttgaaaat gagacacctg cgcttcctgc cacaggaggt3420 tatctccagt gagaccggga
tcgaaatact ggagtttgtg gtaaataccc taatgggaga3480 cgacccggaa ccgccagtgc agcctttcga tccacctacg
ctgcacgatc tgtatgattt3540 agagatagac gggccggagg atcccaatga ggaagctgtg aatgggtttt ttactgattc3600
tatgctgcta gctgctgatg aaggattgga cataaaccct cctcctgaga cacttgttac3660 cccaggggtg gttgtggaaa
gcggcatagg tgggaaaaaa ttgcctgatc tgggagcagc3720 tgaaatggac ttgcgttgtt atgaagaggg ttttcctccc
agtgatgatg aagatgggga3780 aactgagcag tccatccata ccgcagtaaa tgagggagta aaagctgcca gcgatgtttt3840
taagttggac tgtccggagc tgcctggaca tggctgtaag tcttgtgaat ttcacaggaa3900 taacactgga atgaaagaac
tattgtgctc gctttgctat atgagaatgc actgccactt3960 tatttacagt aagtgtattt aagtgaaatt taaaggaata gtgtagctat
ttaataactg4020 ttgaatggta gatttatgtt tttttcttgc gattttttgt aggtcctgtg tctgatgatg4080 agtcaccttc tcctgattca
actacctcac ctcctgaaat tcaggcgccc gcacctgcaa4140 acgtatgcaa gcccattcct gtgaagccta agcctgggaa
acgccctgct gtggataagc4200 ttgaggactt gttggagggt ggggatggac ctttggacct tagtacccgg aaactgccaa4260
ggcaatgagt gccctgcagc tgtgtttatt taatgtgacg tcatgtaata aaattatgtc4320 agctgctgag tgttttatta cttcttgggt
ggggacttgg atatataagt aggagcagat4380 ctgtgtggtt agctcacagc aacctgctgc catccatgga ggtttgggct
atcttggaag4440 acctcagaca gactaagcta ctgctagaaa acgcctcgga cggagtctct ggcctttgga4500 gattctggtt
cggtggtgat ctagctaggc tagtgtttag gataaaacag gactacaggg4560 aagaatttga aaagttattg gacgatagtc
cgggactttt tgaagctctt aacttgggtc4620 



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 ccagcggttc tgcaggagga gcagcaggag gacaatccga4920
gagccggcct ggaccctccg gtggaggagt agctgacctg tttcctgaac tgcgacgggt4980 gcttactagg tctacgacca
gtggacagaa caggggaatt aagagggaga ggaatcctag5040 tgggaataat tcaagaaccg agttggcttt aagtttaatg
agccgcaggc gtcctgaaac5100 tgtttggtgg catgaggttc agagcgaagg cagggatgaa gtttcaatat tgcaggagaa5160
atattcacta gaacaactta agacctgttg gttggaacct gaggatgatt gggaggtggc5220 cattaggaat tatgctaaga
tatctctgag gcctgataaa caatatagaa ttactaagaa5280 gattaatatt agaaatgcat gctacatatc agggaatggg
gcagaggtta taatagatac5340 acaagataaa gcagttttta gatgttgtat gatgggtatg tggccagggg ttgtcggcat5400
ggaagcagta acacttatga atattaggtt taaaggggat gggtataatg gcattgtatt5460 tatggctaac actaagctga
ttctacatgg ttgtagcttt tttgggttta ataatacgtg5520 tgtagaagct tgggggcaag ttagtgtgag gggttgtagt ttttatgcat
gctggattgc5580 aacatcaggt agggtcaaga gtcagttgtc tgtgaagaaa tgcatgtttg agagatgtaa5640 tcttggcata
ctgaatgaag gtgaagcaag ggtccgccac tgcgcagcta cagaaactgg5700 ctgcttcatt ctaataaagg gaaatgccag
tgtgaagcat aatatgatct gtggacattc5760 ggatgagagg ccttatcaga tgctgacctg cgctggtgga cattgcaata
ttcttgctac5820 cgtgcatatc gtttcacatg cacgcaaaaa atggcctgta tttgaacata atgtgattac5880 caagtgcacc
atgcacatag gtggtcgcag gggaatgttt atgccttacc agtgtaacat5940 



gaatcatgtg aaggtaatgt tggaaccaga tgccttttcc agagtgagct taacaggaat6000 ctttgatatg aatattcaac
tatggaagat cctgagatat gatgacacta aaccaagggt6060 gcgcgcatgc gaatgcggag gcaagcatgc tagattccag
ccggtgtgcg tggatgtgac6120 tgaagacttg agacccgatc atttggtgct tgcctgcact ggagcggagt tcggttctag6180
tggtgaagaa actgactaaa gtgagtagtg gggcaagatg tggatgggga ctttcaggtt6240 ggtaaggtgg gcagattggg
taaattttgt taatttctgt cttgcagctg ccatgagtgg6300 aagcgcttct tttgaggggg gagtatttag cccttatctg acgggcaggc
tcccaccatg6360 ggcaggagtt cgtcagaatg tcatgggatc cactgtggat gggagacccg tccagcccgc6420 caattcctca
acgctgacct atgccacttt gagttcgtca ccattggatg cagctgcagc6480 cgccgccgct actgctgccg ccaacaccat
ccttggaatg ggctattatg gaagcatcgt6540 tgccaattcc agttcctcta ataacccttc aaccctggct gaggacaagc
tacttgttct6600 cttggcgcag ctcgaggcct taacccaacg cttaggcgaa ctgtctaagc aggtggccca6660 gttgcgtgag
caaactgagt ctgctgttgc cacagcaaag tctaaataaa gatctcaaat6720 caataaataa agaaatactt gatataaaac
aaatgaatgt ttatttgatt tttcgcgcgc6780 Page 43              2090771sc_sT25.txt tctcgatcat tgagaacgcg
gtggatcttt tttagataca tgggcattag tccgtctcgg tgctccgggg tagtgttata aatcacccag acaatatctt ttaggagcag
actaattgca aatctgttga gctgggacgg gtgcatccgg ttgaggttgg caatgttgcc gcctagatcc aagacagtgt atccggtgca
cttgggaaat aaaaatttgg agacgccttt gtgacccccc gcgatggggc cgtgggcagc ggcacgggcg ttatgctcct
gagtcaggtc atcataagcc gattggggga tgaaagttcc ctctggcccg tcccaggctt tcagttcaga gggggggatc gtttctggag
ccggggtgat taactgggac ccgcacccag tgggaccgta aatgacccca cgacagctgc cgtcctcccg gagcaggggg
atattttccc gcaccaagtc cgttaggagg agcgaggaga agtttttcag cggcttcagc tgttgcaaga gctcgagccg gtcccagagc
agcagacctc ctcgtttcgc gggttgggac cgtccagcgc tgccagggtc cgatccttcc ccgtcacggt gaaggggtgc gcgcctggtt
tcctgctggt cgagaaccgc tgccgattgg ccatgagttc gtagttgagc gcctcggccg aagttttatg gcaggcgggg cagtagatac
aaatggattc gggggagtat gcatccgcac cgagccaggt cagatccggc tcatcggggt tgcgtttctt acctttggtt tccatgagtt
ccgtgtcccc gtagaccgac tttatgggcc cgtagaggaa cccagcccac tctgatacaa ccacgtggga ggggtagcgg
tcgttgtcaa aacacatgtc cccctcctcc acatccaaga gaccaggggt ccccgccggg ggggtataaa cttccggatc
gctgtccagg agcgccagct gcatgacctc tgcactcagg ttgtcagttt Page 44  2090771SG_ST25.txt ggaggatttg
atattgacag taccagcaga gatgcctttc ataagactct cgtccatctg8880 gtcagaaaac acaatcttct tgttgtccag
cttggtggca aatgatccat agagggcatt8940 ggatagaagc ttggcgatgg agcgcatggt ttggttcttt tccttgtccg
cgcgctcctt9000 ggcggtgatg ttaagctgga cgtactcgcg cgccacacat ttccattcag gaaagatggt9060 



tgtcagttca tccggaacta ttctgattcg ccatccccta ttgtgcaggg ttatcagatc9120 cacactggtg gccacctcgc
ctcggagggg ctcattggtc cagcagagtc gacctccttt9180 tcttgaacag aaagggggga gggggtctag catgaactca
tcaggggggt ccgcatctat9240 ggtaaatatt cccggtagca aatctttgtc aaaatagctg atggtggcgg gatcatccaa9300
ggtcatctgc cattctcgaa ctgccagcgc gcgctcatag gggttaagag gggtgcccca9360 gggcatgggg tgggtgagcg
cggaggcata catgccacag atatcgtaga catagagggg9420 ctcttcgagg atgccgatgt aagtgggata acatcgcccc
cctctgatgc ttgctcgcac9480 atagtcatag agttcatgtg agggggcaag aagacccggg cccagattgg tgcggttggg9540
tttttccgcc ctgtaaacga tctggcgaaa gatggcatgg gaattggaag agatagtagg9600 tctctggaat atgttaaaat
gggcatgagg taagcctaca gagtccctta tgaagtgggc9660 atatgactct tgcagcttgg ctaccagctc ggcggtgatg
agtacatcca gggcacagta9720 gtcgagagtt tcctggatga tgtcataacg cggttggctt ttcttttccc acagctcgcg9780
gttgagaagg tattcttcgt gatccttcca gtactcttcg aggggaaacc cgtctttttc9840 tgcacggtaa gagcccaaca
tgtagaactg attgactgcc ttgtagggac agcatccctt9900 ctccactggg agagagtatg cttgggctgc attgcgcagc
gaggtatgag tgagggcaaa9960 agtgtccctg accatgactt tgaggaattg atacttgaag tcgatgtcat cacaggcccc10020
ctgttcccag agttggaagt ccacccgctt cttgtaggcg gggttgggca aagcgaaagt10080 aacatcattg aagaggatct
tgccggccct gggcatgaaa tttcgggtga ttttgaaagg10140 ctgaggaacc tctgctcggt tattgataac ctgagcggcc
aagacgatct catcaaagcc10200 attgatgttg tgccccacta tgtacagttc taagaatcga ggggtgcccc
tgacatgagg10260 cagcttcttg agttcttcaa aagtgagatc tgtagggtca gtgagagcat agtgttcgag10320 ggcccattcg
tgcacgtgag ggttcgcttt aaggaaggag gaccagaggt ccactgccag10380 tgctgtttgt aactggtccc ggtactgacg
aaaatgctgt ccgactgcca tcttttctgg10440 ggtgacgcaa tagaaggttt gggggtcctg ccgccagcga tcccacttga
gttttatggc10500 gaggtcatag gcgatgttga cgagccgctg gtctccagag agtttcatga ccagcatgaa10560 



ggggattagc tgcttgccaa aggaccccat ccaggtgtag gtttccacat cgtaggtgag10620 aaagagcctt tctgtgcgag
gatgagagcc aatcgggaag aactggatct cctgccacca10680 gttggaggaa tggctgttga tgtgatggaa gtagaactcc
ctgcgacgcg ccgagcattc10740 atgcttgtgc ttgtacagac ggccgcagta ctcgcagcga ttcacgggat
gcaccttatg10800 aatgagttgt acctgacttc ctttgacgag aaatttcagt ggaaaattga ggcctggcgc10860 Page 45
2090771SG_ST25.txt ttgtacctcg cgctttacta tgttgtctgc atcggcatga ccatcttctg tctcgatggt10920 ggtcatgctg
acgagccctc gcgggaggca agtccagacc tcggcgcggc aggggcggag10980 ctcgaggacg agagcgcgca
ggccggagct gtccagggtc ctgagacgct gcggagtcag11040 gttagtaggc agtgtcagga gattaacttg catgatcttt
tggagggcgt gagggaggtt11100 cagatagtac ttgatctcaa cgggtccgtt ggtggagatg tcgatggctt gcagggttcc11160
gtgtcccttg ggcgctacca ccgtgccctt gtttttcatt ttggacggcg gtggctctgt11220 tgcttcttgc atgtttagaa gcggtgtcga
gggcgcgcac cgggcggcag gggcggctcg11280 ggacccggcg gcatggctgg cagtggtacg tcggcgccgc
gcgcgggtag gttctggtac11340 tgcgccctga gaagactcgc atgcgcgacg acgcggcggt tgacatcctg
gatctgacgc11400 ctctgggtga aagctaccgg ccccgtgagc ttgaacctga aagagagttc aacagaatca11460
atctcggtat cgttgacggc ggcttgccta aggatttctt gcacgtcgcc agagttgtcc11520 tggtaggcga tctcggccat
gaactgctcg atctcttcct cttgaagatc tccgcggccc11580 gctctctcga cggtggccgc gaggtcgttg gagatgcgcc
caatgagttg agagaatgca11640 ttcatgcccg cctcgttcca gacgcggctg tagaccacag cccccacggg
atctctcgcg11700 cgcatgacca cctgggcgag gttgagctcc acgtggcggg tgaagaccgc atagttgcat11760
aggcgctgga aaaggtagtt gagtgtggtg gcgatgtgct cggtgacgaa gaaatacatg11820 atccatcgtc tcagcggcat
ctcgctgaca tcgcccagcg cttccaagcg ctccatggcc11880 



tcgtagaagt ccacggcaaa gttaaaaaac tgggagttac gcgcggacac ggtcaactcc11940 tcttccagaa gacggataag
ttcggcgatg gtggtgcgca cctcgcgctc gaaagcccct12000 gggatttctt cctcaatctc ttcttcttcc actaacatct cttcctcttc
aggtggggct12060 gcaggaggag ggggaacgcg gcgacgccgg cggcgcacgg gcagacggtc gatgaatctt12120
tcaatgacct ctccgcggcg gcggcgcatg gtctcggtga cggcacgacc gttctccctg12180 ggtctcagag tgaagacgcc
tccgcgcatc tccctgaagt ggtgactggg aggctctccg12240 ttgggcaggg acaccgcgct gattatgcat tttatcaatt
gccccgtagg tactccgcgc12300 aaggacctga tcgtctcaag atccacggga tctgaaaacc tttcgacgaa
agcgtctaac12360 cagtcgcaat cgcaaggtag gctgagcact gtttcttgcg ggcgggggcg gctagacgct12420
cggtcggggt tctctctttc ttctccttcc tcctcttggg agggtgagac gatgctgctg12480 gtgatgaaat taaaataggc
agttttgaga cggcggatgg tggcgaggag caccaggtct12540 ttgggtccgg cttgttggat acgcaggcga tgagccattc
cccaagcatt atcctgacat12600 ctggccagat ctttatagta gtcttgcatg agtcgttcca cgggcacttc ttcttcgccc12660
gctctgccat gcatgcgagt gatcccgaac ccgcgcatgg gctggacaag tgccaggtcc12720 gctacaaccc tttcggcgag
gatggcttgc tgcacctggg tgagggtggc ttggaagtcg12780 tcaaagtcca cgaagcggtg gtaggccccg gtgttgattg
tgtaggagca gttggccatg12840 actgaccagt tgactgtctg gtgcccaggg cgcacgagct cggtgtactt
gaggcgcgag12900 Page 46  agaaagtgtg gcgaggtctt ccggaggcgg ggcatgaagt ctctgtagac gtgaacgggt
gatcggccgg tatccagggt cgtcaagctt aatcagtcgc cggccggttt ccgacttctc gatgcatcca acaaaaggct gcccgcctat
gcccgagcgg gcagaacctg taacgcgggt ttttgaggtc cctagtctcg caaccatgtg ggacctgatg tctggtggtt cgagcctgat
ggaacgtagc gggcaaatac gaagatagat gggggtgtat gagcgacaga ggagaactac ggctgcaggg cgagtacttg
accggacccc  gcggtggctg ccagcatgag tggtggatgc agttcatggt acggagaaaa tgggtcgcgg agccgcggct
acggagtaga tagaacgctc cagggttgcg ccgcgacaag cagtttacgg gtgctgcgac cttcttgctc gatctggact
cacccgcggg ttcagggaca cgcgagctgc gatgaagtca gcctacgagc cgcaccctga gaggctatcg caacatagca
gggagatggc ctgggtttgg tacgctcgca gggttttaca cgcaatgaca gaacttatgc tttgacatgg tgtgagcttc gaagactgat
gcaatgcggg  gcggtacagg gcggtggtag acgtgggaac aggcacggtc cgaaagcgat tgtaccccgg aacgtggtat
gtcgtttttg agttctcggg ttgcggtatg cgagggtttg gagcgagccc agatgcgccc ctgcaactac tggaagaggg tgcaactaaa
ggagcggcga gccacggtct cagggatcag agaccgtgaa tcgcccgcga cccaaaaccc gggacaacga tgtatgatct
ctgagaaagt agatctacaa tgcgcatgac ggatgcaccg acagcttgca gagcggattt cttacataga ggcgcgaccc
cggcgctgca  



ggccatcgct ccgtagatgt tcgcgcacgc tggccagtga gagcggctcg ttcgagtcca tggctatccc ctgctttttc ccgtgagtgg
ccccggttgg gcagccccgt tttttttttt ccagcaacag tgcagctgca cgagggattg aaaggactct ggagccagag
ggatcgaaga cccagctagg ggaggagcgc ggaagtgacc cactagcaaa ggcattcagg gatcaacatc ggcagctatc
gaccccctac tctgaaggtg cgcggtgagc aagagctcta gcaatggcaa agaggtggat gtatttttgc gagccagccg
ctgtagccgg acctggacat ggttccagat ggcgcgcgca actccgtggt aagctaagcg gtctcgaccc ctggacgtgt
ctcgcgcccg agcctaagcg tatttccaag ttttttgttt gccccttctc gccgtgagcg gcgcgcctgg cgcgaggcgt gagatgcgag
cgggtgctgc gcacatgtgg aacttccaaa ctgggtctga ccactgacag gaggcgttgt ctgcaaagta aactactcgg
gtacccatag ctgactctga gccagcagga acgggggccg cccagtcgca gaagtcgagg tagatggaac tccggcatta
ggctccgggg ccaggtgata gttgcgcagc gtcattgacg ctgggggaac atcacgctcg agccgacgaa gccattgcca
tagtctggag cggctcgtat accccgccag ttgtcgccca agcaacagcc gcgcgggaca gggctccatc acgtgcccca
catctcgatt aagacgagga ccgcggccaa aatcttttaa tgcatctgtg ctcagctgtt tgaacatcac ttatagtgca tcttgagcct
acaaggaggt gcgacgatct ggcgcgagct ggactgatgg gggccatgga acgaggaggg agcagcaggc actcctcgga
12960 13020 13080 13140 13200 13260 13320 13380 13440 13500 13560 13620 13680 13740
13800 13860 13920 13980 14040 14100 14160 14220 14280 14340 14400 14460 14520 14580
14640 14700 14760 14820 14880 14940             2090771SG_ST25.txt aacgcataat ggcgctgacg
acccgcaacc accgcctttc tgccatactg gaggccgtag aggtcctggc tatcgtgaac gcgctggtgg ggctggtata caatgctctc
ttggagcgcg ccaacctgga ccggatggtg accgatgtgc agcgcgacgc caacttgggg tcgttggtag ccaacgtgcc
ccgtggtcag caagactata tagctgaggt gccccagagc gaggtgtacc gcagacaggg cttgcagaca gtgaacctga
ggggagtgca cgccccagta ggggatcgcg cccgcctgct gctgctgctg gtatccccct cgtacttggg ctacctgctt aacctgtatc
agcagaccta tcaagaaatc acccaagtga gtttggaagc caccctgaac ttcttgctaa atgcgcttac cgctgaggag
gagcggatcc tcctgatgca ggagggggcg acacctaccg agcccagcat gtatgctagt aacaggcctt gggcggccgc
catgaactct gattatttca ccccacctgg tttctacact ggcgagtacg gggacgatgt ggacagcagc atattttccc aagggggcga
tagaagacac tcttccgtgt ccgtgcccga agctgcaagt cctttcccta gcagtgaact ggggagaata acccgcccgc actctttgct
gaggccagag agggaaaaga tggataagat gagtagatgg aagacctatg tgggggctac aagcagaccg atccgtagac
tgtgggacga tgaggactct gccgatgata ggggcaaccc gttcgctcat ctgcgtccca aaaataaaaa ggcaactcac
caaggccatg tatctgtgtc tagtacgatg aggagacgag agggtcctcc tccttcttac gagagcgtga cactggaggc tcccttcgta
cccccacggt ttcgttactc ggagctgtcg cccctgtacg agtcggcgga catcgcctcc ctgaactatc Page 48
2090771SG_ST25.txt cagcaacttc ctgaccacgg tggtgcagaa caatgacttt acccccacgg aggctagcac17040
ccagaccatc aactttgacg agcggtcgcg atggggcggt cagctgaaga ccatcatgca17100 caccaacatg cccaacgtga
acgagtacat gttcagcaac aagttcaagg cgagggtgat17160 ggtgtccaga aaagctcctg aaggtgttac agtaaatgac
acctatgatc ataaagagga17220 tatcttgaag tatgagtggt ttgagttcat tttaccagaa ggcaactttt cagccaccat17280
gacgatcgac ctgatgaaca atgccatcat tgacaactac ctggaaattg gcagacagaa17340 tggagtgctg gaaagtgaca
ttggtgttaa gtttgacact agaaatttca ggctcgggtg17400 ggaccccgaa actaagttga ttatgccagg tgtctacact
tatgaggcat tccatcctga17460 cattgtattg ctgcctggtt gcggggtaga ctttactgaa agccgactta gcaacttgct17520
tggcatcagg aagagacatc cattccagga gggtttcaaa atcatgtatg aagatcttga17580 agggggtaat attcctgccc
ttttggatgt cactgcctat gaggaaagca aaaaggatac17640 cactactgaa acaaccacac tggctgttgc agaggaaact
agtgaagatg atgatataac17700 



tagaggagat acctatataa ctgaaaaaca aaaacgtgaa gctgcagctg ctgaagttaa17760 aaaagagtta aagatccaac
ctctagaaaa agacagcaag agtagaagct acaatgtctt17820 ggaagacaaa atcaacacag cctaccgcag ttggtacctg
tcctacaatt acggtaaccc17880 tgagaaagga ataaggtctt ggacactgct caccacttca gatgtcacct
gtggggcaga17940 gcaggtctac tggtcgctcc ctgacatgat gcaagaccca gtcaccttcc gctccacaag18000
acaagtcaac aactacccag tggtgggtgc agagcttatg cccgtcttct caaagagttt18060 ctacaatgag caagccgtgt
actctcagca gctccgacag gccacttcgc tcacgcacgt18120 cttcaaccgc ttccctgaga accagatcct catccgcccg
ccggcgccca caattaccac18180 cgtcagtgaa aacgttcctg ctctcacaga tcacgggacc ctgccgttac
gcagcagtat18240 ccggggagtc cagcgcgtga ccgttactga cgccagacgc cgcacctgtc cctacgttta18300
caaggccctg ggcatagtcg cgccgcgcgt tctttcaagc cgcactttct aaaaaaaaaa18360 aaaatgtcca ttctcatctc
gcccagtaat aataccggtt ggggactgta tgcgcccacc18420 aagatgtatg gaggcgcccg caagcgctct acccagcatc
ctgtgcgcgt tcgcggtcat18480 ttccgcgctc cctggggcgc actcaagggt cgtacccgca ctcggaccac
ggtcgatgat18540 gtgatcgacc aggtggtcgc cgatgctcgt aattatactc ctactgcgcc tacatctact18600 gtggatgcag
ttattgacag tgtggtggca gacgcccgcg cctatgctcg ccggaagagc18660 cgaaggaggc gcatcgccag gcgccacagg
gctactcccg ccatgcgagc cgcaaaagct18720 attctgcgga gggccaaacg tgtggggcga agagccatgc ttagagcggc
cagacgcgcg18780 gcttcaggtg ccagcagcgg caggtcccgc aggcgcgcgg ccacggcggc agcagcggcc18840
attgccaaca tggcccaacc gcgaagaggc aatgtgtact gggtgcgtga tgccactacc18900 ggccagcgcg tgcccgtgcg
cacccgcccc cctcgcactt agaagatact gagcagtctc18960 cgatgttgtg tcccagcggc aagtatgtcc aagcgcaaat
acaaggaaga gatgctccag19020 Page 49  aagcgggtca cgcgagttcg agacccggga tcctatgatg gagtttgctt
ttggatcatg gtgcctgcgc atggtgccca atccagcctg accttcgaca accacctcaa accactcgaa ctgcacccat
agcaacacct aacactgcca gctgaacctc ttgacgctgc ctaccgagga acgaaggcgc catcgccgca gcgccactaa
gtcctgtgac acacggcacg gggcgccttc aacctatggg ggaacaaaac ggatctggcc aacccctggt gcgtccgcga
tgaggaggca ggtgatgaaa ttctgcggcg cgccgtagcc 



aaaataacaa ccccaagacg ccactgtggt aggtgtacgg atggcaagcg gaaatcccac ggagaggcgt agcgccagag
aggtcaaagt tcaagattcc ttgaggtgca gatcacgacg ccatcattcc ctcgccgccg gcaaattgac tgacgctgcc ctccttgcag
agaaactcgc gctatcagca gcgatcgggg cattggaaaa tatgtttttg aggccgtaca aattggagca aacaaagctt
ttccaacaga aaccaggctg gaaatggaag cccgagctag gtaaagctcg ccttctcagt cctgttccca agaccgcgtc
aaaggaagaa gcgcgtgcag ttttacacct ggatgacgat cactagatcc ccccagcctc aaagcgcgag gctagaagac
aagacctatc caccgagtcc aacggaaccc aaagtacggc cactccgggt caaaccacct tcccgccgcc gcgcgcgcgc
atatggccct gccgtagaag gacgattagg cgataccagg aacttataaa tagagatgga tgggcacctg gtatctggag
ggaacagcag aggtggtcga tacaaaaaca tggaggaaga agcagacgct gaatgcccac cacatcgacc aacctgtcgc
ctgggggcac  atgggctggt gcaaagtgcg ccagcactac aggcggcaga aggaggctgt ccctgcagca tatatcccac
aaatgaaagt cgccaggttt agaccgaacc cgcccgttgc tgctaatgcc ctcgctacta ctcgccgtcg gagtgtaccg
gcatcaccac cttcgcgtcc cgagggatgc ttgccagctc gtggcggttc aatggactct ttttcatccc ggcacgagcc aattttggct
gctctgagaa tctggtatta cgcctggacc ctggaaaagc gcagacgagc gtagctcaca gacttgcctc cccaccgccg
aaagcaaact  ggagtttgtg tcaagtgctc ttttaaacgg ccgccttgac gtccattcct agtgctgccc catgcagcta ggatgccgat
gggagtacaa tgcaaaaccc cgcccccagc caactatgct tcgaaaccgg ccgccgccgc cgatggtcgc ttaatgactg
ccattactgg gccgccacag ttatacccat aggcctcgca gacgctcctg tggctccgcg aactgaacgg cgaccgtaaa
ataagcttaa acggcgtagt cgccgcccgc ggggcgacaa ccccttcata tggctaccgg ctccccctgc tacagcccgt
ggcaaagtac  19080 19140 19200 19260 19320 19380 19440 19500 19560 19620 19680 19740 19800
19860 19920 19980 20040 20100 20160 20220 20280 20340 20400 20460 20520 20580 20640
20700 20760 20820 20880 20940 21000 21060              2090771SG_5T25.txt tgggcgtgca gagtgtaaag
cgccgtcgct cttgcttgtc tgtgtgtatg tatcatcacc gtcgcgcgcc gaggctgagt tgctttcaag gcatacatgc acatcgccgg
acaggatgct ttcgcccgtg caacagacac ctacttcagt gcgcccaccc acgatgtgac caccgaccgt gttgaccggg
aagacaatac ctactcttac aacagagtgc ttgacatggc cagcacattc cctagcttca agccatattc cggcacagct aatacatctc
agtggatagt tacaacaaat acatttggca ttgcttccat gaagggagac aaagacatta ccactactga aggagaagaa
ccagagcctc aagttggaga agaatcatgg ggtggaagag cccttaaacc agctaccaac cctacaaaca taaaaggggg
ccaagctaaa ggggttgaaa ctgaggaacc agatattgat gcaggagctt tagcgcctga aattgtgctt gacagtcatg tggtatataa
accagaaacg caagccatgc ctaacagacc caattacatt tactacaaca gtactggaaa tatgggagtt gtggttgact
tgcaggacag aaatactgaa ggagacagaa ccagatactt cagcatgtgg gttcgcatta ttgaaaatca tggcatcgag
aatggcatag gaccagggca cacatatcaa ggatgggaaa aagatgctaa tgttgctcca gctatggaaa ttaatatcca
agctaacctt ttgtaccttc cagatgttta caagtacacg aacacctatg agtacatgaa cgggcgagtg aacattggcg ccaggtggtc
tcttgaccca cgcaatgctg gtctgcgcta caggtccatg cacatacaag tgcctcagaa attctttgct tacacctacg agtggaactt
ccgaaaggat aatgacctca gaacggatgg tgctaccata ttcttcccca tggctcacaa cacagcttcc Page 51  tgctttaccc
gggcagcctt gatcagggtt tttaccttaa ctggcaatga aaggatacaa ccaattacaa actccttttt ctgactacaa ttgcacctac
gaactactgc gcattccctt tgctctatgc agcccaccct accgcggcgt cataagaagc acggctccag tcctgggaac
ccatagtcaa acccgcgcta aacagattta accgctgcat gtggactttt acggaaaccc aagtccagcc cat cttactt atatgcaata
gaggctctgg ggagtcagag gaactcgggg tctggtcagt gccggcattc cgctgggtgt  cattcctgcc caggggctgg
cgatccctac ccacactttc caggctgttg cgtggcacaa cattggctac cagaaacttc agccgtcacc tatgagacaa cgttaagagt
ctccagcaac caactcagcc gctttatctt catcgaggcc ctcttgcttc cgagcaagag ctttgacaag cactgccgga caacacctgc
ccagtttgag caccctggag ttgctgtatg caccatgaag caccctgcgc tcgttctcac agtcatgtaa ttttgctcat tgacccgcgg
attaccagct tgcatagcgc tggacacggg cttacgcttg  aatgcaacca tccttcacca ttcgtatatt aagaaggtct agtccaaatg
tgcaacatga cagggctttt cagcctatga ttaccatacc ggggaacctt gtcacccaga ttcatgtcca catgcgctgg cttttcgaag
gtctacctgc ttgcaagcag ctcaaagcca cgtttcccgg cgcgagacgg tacctttttg tacgaggggc aagtctaccc ttccttcatg
ttgctgactg cgcaaccagg cgcgcgcgca aaccgtgttc ttgtttcatc gcagggatac tgggaactgg caagcaggtc agttgcgata
ccaacacggt  acattccaat gactcaaaac ctggatctat ccatcatgtt agtttgaaat ccaaagactg acatccctga gcaggcaggt
aacacaacaa acccagccaa aaaagttcct tgggggccct acatgacttt tcttcgacgt gcacaccgtt cagctgcagc
tcgtccgaga ggttcatggc ggggagagca atccttttgg tcctgcgtcg aaagcgtgca cctttgtgca gggtgtccaa aggtgctata
ttgaaagggc aataaacagc atttactcag gttgcggaac aatctcggga aggagcagag cactgggttg tgggtcactg
ttccatccca caaggagact tccctacctg tgactcctca caagcgcact gttcctggtt gggatacaag ggttgatgag ctctggcttt
ttatccatac gtgcgacagg taccgacctg tgaggtggat ggtcagagtg ctcggccggc catgacatgc cctgggctgc
ccccgacaag ctggctggct gttctcggat cagtgccctt gggtccgcgc ctggcccgac cagcatgctc ccgcttccta caccgcgttt
actttatttt aagtcgaatg tgtaacctgt aaggtgtctt atcttgaaat caacactgga atggtagtca  



gcagctaaca tctcgcaact ccatctcttg gatggcacct gtcagctggc gtggacgggg cagatgcttg gatcgcatgt gttaattaca
gtagggtacc ccgctcatcg accatgtggc ggacagaaca cccatggatg caccagccac aacgccacca gggtccggaa
ggaccctatt ctcgcctgcg tttggttgga gagcggctca gctaccaaag tcagccgcct cgccccatgg caatcacccc
aacacccact gaccgtatgg tacatgcact ggttctggcg tctgccactt gccacaactt cacagttggg acactatcaa cat ccaagtc
23160 23220 23280 23340 23400 23460 23520 23580 23640 23700 23760 23820 23880 23940
24000 24060 24120 24180 24240 24300 24360 24420 24480 24540 24600 24660 24720 24780
24840 24900 24960 25020 25080 25140  20907715G_ST25.txt ttcagcattg gccatcccaa agggggtcat
cttacatgtc tgcctgccca tcacgggagc25200 gcagcctggc ttgtggttgc aatcacaatg aatggggatc agcatcatcc
tggcttggtc25260 gggagttatc cctgggtaca cagccttcat gaaggcttcg tactgcttaa aagcttcctg25320 ggccttactt
ccctcggtgt agaacatccc acaggacttg ctggaaaatt gattagtagt25380 acagttggca tcattcacac aacagcgggc
atcgttgttg gccaactgaa ccacatttct25440 gccccagcgg ttttgggtga tcttggctct gtctggattc tccttcatag
cgcgctgccc25500 gttctcgctc gccacatcca tctcgataat gtggtccttc tggatcatga tagtgccatg25560 caggcatttc
accttgcctt cataatcggt gcatccatga gcccacagag cgcacccggt25620 gcactcccaa ttattgtggg cgatctcaga
ataataatgt accaatccct gcatgaatct25680 tcccatcatt gttgtcaagg tcttcatgct ggtaaatgtc agcgggatgc
cacggtgctc25740 ctcgttcaca tactggtggc agatacgctt gtattgctcg tgctgctctg gcatcagctt25800 gaaagaggtt
ctcagatcat tatccagcct gtacctttcc attagcacag ccatcacttc25860 catgcccttc tcccaggcag ataccagggg
cagactcaaa ggattcctaa cagcaataaa25920 agtagctcct ttagctatag ggtcattctt gtcgatcttc tcaacacttc
tcttgccatc25980 cttctcaatg atgcgcaccg gggggtagct gaagcccacg gccaccaact gagcctgttc26040 tctttcttct
tcactatcct ggctgatgtc ttgcagaggg acatgcttgg tcttcctggg26100 cttcttcttg ggagggatcg ggggaggact
gttgctccgc tccggagaca gggatgactg26160 cgaagtttcg cttaccaata ccacctggct ctcggtagaa gaaccggacc
ccacacgacg26220 gtaggtgttc ctcttcgggg gcagaggtgg aggcgactga gatgggctgc ggtctggcct26280
tggaggcgga tggctggcag agctcattcc gcgttcgggg gtgtgctccc ggtggcggtc26340 



gcttgactga tttcctccgc ggctggccat tgtgttctcc taggcagaga aacaacagac26400 atggaaactc agccatcact
gccaacatcg ctgcaagcac catcacacct cgcccccagc26460 agcgacgagg aggagagctt aaccacccca ccacccagtc
ccgctaccac cacctctacc26520 ctcgatgatg aggaggaggt cgacgcagcc caggagatgc aggcgcagga
taatgtgaaa26580 acggaagaga ttgaggcaga tgtcgagcag gacccgggct atgtgacgcc ggcggagcac26640
caggaggagc tgaaacgctt tctagacaga gaggatgacg accgcccaga gcatcaagca26700 gatggcgttt accaggaggc
tgggatcagg gatcatgtcg ccgactacct caccggcctt26760 ggtggggagg acgtgctcct caaacatcta gcaaggcagt
cgatcatagt taaagacgca26820 ttgctcgatc tcactgaagt gcccatcagt gtggaagagc ttagccgcgc
ctacgagctg26880 aacctctttt cgcctcaggt accccccaag cggcagccaa acggcacctg cgaggccaac26940
cctcgactca acttctatcc agcttttact atccccgaag tgttggccac ctaccacatc27000 tttttcaaga accaaaagat
tccagtctcc tgccgcgcca accgcacccg cgccgatgcc27060 ctgctcaact tgggtccggg agctcgctta cctgatatag
cttccttgga agaggttcca27120 aagatctttg agggtctggg aagtgatgag acacgggccg caaatgctct
gcaacaggga27180 Page 53             2090771sG_ST25.txt ccacagcgct ctggtggaac tggagggtga
tatcgtggtc acccattttg cctaccccgc tgtcatggac catctgctca tcaaacgagc ggatccagac gcctcggacg
agggcaagcc gctgggtacc aactcccccc gagatttgga gctagtaact gtggagctgg agtgtctgcg caagctagag
gagaacctgc actacacctt gatctccaac gtggagctta ccaacctggt actagggcag agcgtcctgc acaccaccct
agactgtgtc tacctctacc tctgccatac gtgtttggaa gagcagaacc taaaagagct cctgtggaca ggttttgatg agcgcaccgt
cgagcgtctc agggttactc tgcgaaacgg taacaacttt cgctctttca tcctggaacg gctgccctcc gactttgtgc ctctcaccta
ctgctacctg ttccgcctgg ccaactacct gagcggagac ggcctgctgg aatgccactg ccttgcctgc aacccccagt tgctgagcga
gggtcccaga agtaaaggcg aggggtcttc gctgtggacc tccgcctacc tgcgcaagtt caggttctat gaggaccaat
cacatcctcc ccagggagca attctggccc aattgcaagc aaaaaaggga aacggggtct accttgaccc cccccaggat
gtcccatcgc cgaggaagca aggatatgaa ggaagactgg gacagtcagg aggcagagga ggtggacagc ctggaggaag
aggaggtgga agaagcaacc gccgccaaac ccccagacag cagcacggct accatctccg acagtagatg ggacgagacc
gggcgattcc agaaggagcg acagggatac aagtcctggc tgcatgaatg cgggggcaac atatccttca taaacttccc
ccgcaatatc ttgcattact agcaagtccc ggcaaccccg acagaaaaat gcagttagaa aatccacaac aagtgcacca Page
54  20907715G_ST25.txt tgaggatcac agcgaacgag ccagcgcaga ccagagagct gaggaaccgg
atctttccaa29280 ccctctatgc cattttccag cagagtcggg ggcaagagca ggaactgaaa gtaaaaaacc29340
gatctctgcg ctcgctcacc agaagttgtt tgtatcacaa gagcgaagac caacttcagc29400 gcactctcga ggacgccgag
gctctcttca acaagtactg cgcgctgact cttaaagagt29460 



agcccttgcc cgcgctcatt ttgaaaacgg cgggaatcac gtcacccttg gcacctgtcc29520 tttgcccttg tcatgagtaa
agagattccc acgccttaca tgtggagcta tcagccccaa29580 atggggttgg cagcaggcgc ttcccaggac tactccaccc
gcatgaattg gcttagcgcc29640 gggccctcaa tgatatcacg ggttaatgat atacgagctt atcgaaacca gttactccta29700
gaacagtcag ctctcaccac cacaccccgt caacacctta atccccgaaa ttggcccgcc29760 accctggtgt accaggaaaa
tcccgctccc accaccgtac tacttcctcg agacgcccag29820 gccgaagttc agatgactaa cgcaggtgta cagctggcgg
gcggttccgc cctatgtcgt29880 caccgacctc aacagagtat aaaacgcctg gtgattagag gccgaggtat
ccagctcaac29940 gacgagtcgg ttagctcttc gcttggtctg cgaccagacg gagtcttcca aatcgccggc30000
tgtgggagat cttccttcac tcctcgtcag gctgtgctga ctttggagag ttcgtcctcg30060 cagccccgct cgggcggcat
tggaactctc cagtttgtgg aggagtttac tccctctgtc30120 tacttcaacc ccttctccgg ctctcctggc cagtacccgg
acgagttcat accaaacttc30180 gacgcaatca gcgagtcagt ggatggctat gattgatgtc taatggtggt
gcggctgagc30240 tagctcgact gcgacaccta gaccactgcc gccgctttcg ctgcttcgcc cgggaactca30300
ccgagttcat ctacttcgaa ctctccgagg agcaccctca gggtccggcc cacggagtgc30360 ggattaccat cgaaggggga
atagactctc gcctgcatcg catcttctcc cagcggcccg30420 tgctaattga acgcgaccag ggaaatacaa ccatctccat
ctactgcatc tgtaaccacc30480 ccggattgca tgaaagcctt tgctgtcttg tttgtgctga gtttaataaa aactgagtta30540
agaccctcct acggactacc gcttcttcaa tcaggacttt acaacaccaa ccagatcttc30600 cagaagaccc agacccttcc
tcctttcatc caggactcta actctacctt accagcaccc30660 tccactacta accttcccga aacaaacaag cttgcatctc
atctgcaaca ccgcctttca30720 cgaagccttc tttctgccaa tactaccact cccaaaaccg gaggtgagct ccgcggtctt30780
cctactgacg acccctgggt ggtagcgggt tttgtaacgt taggagtagt tgcgggtggg30840 cttgtgctga tcctttgcta
cctatacaca ccttgctgtg catatttagt catattgtgc30900 tgttggttta agaaatgggg gccatactag tcgtgcttgc tttactttcg
cttttgggtc30960 



tgggctctgc taatctcaat cctctcgatc acgatccatg tttagacttc gacccagaaa31020 actgcacact tacttttgca
cccgacacaa gccgtctctg tggagttctt attaagtgcg31080 gatgggactg caggtccgtt gaaattacac ataataacaa
aacatggaac aataccttat31140 ccaccacatg ggagccagga gttccccagt ggtatactgt ctctgtccga
ggtcctgacg31200 gttccatccg cattagtaac aacactttca ttttttctga aatgtgcgat ctggccatgt31260 Page 55
2090771SG_ST25.txt tcatgagcag acagtatgac ctatggcctc ccagcaaaga gaacattgtg gcattttcca31320
ttgcttattg cttggtaaca tgcatcatca ctgctatcat ttgtgtgtgc atacacttgc31380 ttatagttat tcgccctaga caaagcaatg
aggaaaaaga gaaaatgcct taaccttttt31440 cctcatacct tttctttaca gcatggcttc tgttacagct ctaattattg
ccagcattgt31500 cactgtcgct cacgggcaaa caattgtcca tattacctta ggacataatc acactcttgt31560 agggccccca
attacttcag aggttatttg gaccaaactt ggaagtgttg attattttga31620 tataatttgc aacaaaacta aaccaatatt tgtaatctgt
aacagacaaa atctcacgtt31680 aattaatgtt agcaaaattt ataacggtta ctattatggt tatgacagat ccagtagtca31740
atataaaaat tacttagttc gcataactca gcccaaatta acagtgccaa ctatgacaat31800 aattaaaatg gctaataaag
cattagaaaa ttttacatca ccaacaacac ccaatgaaaa31860 aaacattcca aattcaatga ttgcaattat tgcggcggtg
gcattgggaa tggcactaat31920 aataatatgc atgctcctat atgcttgtta ctataaaaag tttcaacata aacaggatcc31980
actactaaat tttaacattt aattttttat acagatgatt tccactacaa tttttatcat32040 tactagcctt gcagctgtaa cttatggccg
ttcacaccta actgtacctg ttggctcaac32100 atgtacacta caaggacccc aagaaggcta tgtcacttgg tggagaatat
atgataatgg32160 agggttcgct agaccatgtg atcagcctgg tacaaaattt tcatgcaacg gaagagactt32220 gaccattatt
aacataacat caaatgagca aggcttctat tatggaacca actataaaaa32280 



tagtttagat tacaacatta ttgtagtgcc agccaccact tctgctcccc gcaaatccac32340 tttctctagc agcagtgcca
aagcaagcac aattcctaaa acagcttctg ctatgttaaa32400 gcttccaaaa atcgctttaa gtaattccac agccgctccc
aatacaattc ctaaatcaac32460 aattggcatc attactgccg tggtagtggg attaatgatt atatttttgt gtataatgta32520
ctacgcctgc tgctatagaa aacatgaaca aaaaggtgat gcattactaa attttgatat32580 ttaatttttt atagaattat gatattgttt
caatcaaata ccactacctc ctatgcatac32640 acaaacattc agcctaaata cgctatgcaa ctagaaatca caatactaat
tgtaattgga32700 attcttatac tatctgttat tctttatttt atattctgcc gtcaaatacc caatgttcat32760 agaaattcta
aaagacgtcc catctattct cctatgatta gtcgtcccca tatggctctg32820 aatgaaatct aagatctttt tttttttctc ttacagtatg
gtgaacatca atcatgatcc32880 ctagaaattt cttcttcacc atactcatct gtgcttttaa tgtctgtgct actttcacag32940
cagtagccac tgcaagccca gactgtatag gaccatttgc ttcctatgca ctttttgcct33000 tcgttacttg catctgcgtg
tgtagcatag tctgcctggt tattaatttt ttccaactgg33060 tagactggat ctttgtgcga attgcctacc tacgtcacca tcccgaatac
cgcaatcaaa33120 atgttgcggc acttcttagg cttatttaaa accatgcagg ctatgctacc agtcatttta33180 attttgctac
taccctgcat tcccctagct tccaccgcca ctcgcgctac acctgaacaa33240 cttagaaaat gcaaatttca acaaccatgg
tcatttcttg attgctacca tgaaaaatct33300 Page 56              2090771sc_sT25.txt agtgattgtt ggaataatta
acatactttc cacatttaat tttgggtgga attctcccaa acatattcca ctacaacaca tacaacaacc acaaccttca ctgccccctg
ccattagtta caatcgccac atcatccacc gctgccaagg aacagcgact catccaacta cgcattcgtc gggatgccat tgggattcac
cagtgcaaaa aaatctccta cgagatcacc gctactgacc gacaaaaatt cacctgcatg gtgggaatca atactaaggg
ttgtatccag tgttcctgtg agaccctctg cggccttcga gacctcctac caatcaaaat attaataaag acacttactt ttctaccagc
agcacctcac cctcttccca atactttctc cacactttga aagggatgtc cttcatttct ttatccccag atggccaagc tgtaccctta
tgaagatgaa agcagctcac cccctgacgg gttcacacaa agtccaaacg ttaccactgc aagcggctcc ctccaactta
ctgatggatc cttagaagaa aacatcaaag ctataaattt accaatagga aacggtttgc tcggaaatgg tcttacattt gactcttcca
ggacaggtcc aaaaccagaa gccaactgca gcaaactaac tttaatcctt gtaaaaaatg tgggagcctc agactacgtt
aacaccttat aactatactt tgatgccact ggtcatatat tagaactaaa atacaagcaa accgctgact cagcgtatcc atttgtcctt
cctaatgcgg aatgctacta caaagcaagc gatggtgccc ataaacgcct gccagatagt cgcacatcct ctggtctagc
tccagaaact actcaggcaa atattagaga agatgactga caacaaaaat ttacagtatt cgagtagtta ttttgcctcc ctccccacgc
acagctttaa acatttggat cacattccaa acagtttcag agcgagccaa Page 57  2090771SG_ST25.txt gtaatacata
aaaatgcatc gggatagtct tttaaagcgc tttcacagtc caactgttgc35400 



ggatgcgact ccggagtctg aatcacggtc atctggaaga agaacgatgg gaatcataat35460 ccgaaaacgg aatcgggcga
ttgtgtctca tcaaacccac aagcaaccgc tgtctgcgtc35520 gctccgtgcg actgctgttt atgggatcgg ggtccgcagt
gtcctgaagc atgattttaa35580 tagcccttaa cattaacttt ctggtgcgat gcgcgcagca acgcattctg atttcactta35640
gattactaca gtaggtacag cacattatca caatattgtt taataaacca taattaaaag35700 cgctccagcc aaaactcata
tctgatataa tcgcccctgc atgaccatca taccaaagtt35760 taatataaat taaatgtcgt tccctcaaaa acacactacc
cacatacatg atctcttttg35820 gcatgtgcat attaacaatt tgtctgtacc atggacaacg ttggttaatc atgcaaccca35880
atataacctt ccggaaccac actgccaaca ccgctccccc agccatgcat tgaagtgaac35940 cctgctgatt acaatgacaa
tgaagaaccc aattctctcg accatgaatc acttgagact36000 gaaaaatatc tatagtagca caacaaagac ataaatgcat
gcatcttctc ataattttta36060 actcctctgg atttaaaaac atatcccaag gaatgggaaa ctcttgcaga acagtaaagc36120
tggcagaaca aggaagacca cgaacacaac ttacactatg catagtcata gtatcacaat36180 ctggcaacag cgggtggtct
tcagtcatag aagctcgggt ttcattttcc tcacatcgtg36240 gtaattgggc tctggtgtaa gggtgatgtc tggcgcatga
tgtggagcgt gcgcgcaacc36300 ttgtcataat ggagttgctt cctgacattc tcgtattttg tatagcaaaa cgctgccctg36360
gcacaacaca ctcttcttcg tcttctatcc tgccgcttag tgtgttccgt ctgataattc36420 aagtacagcc acactcttaa
gttggtcaaa agaatgctgg cttcagttgt aatcaaaact36480 ccatcatatt taattgttct aaggaaatca tccacggtag
catatgcaaa tcccaaccaa36540 gcaatgcaac tggattgcgt ttcaagcagc agaggagagg gaagagacgg
aagaatcatg36600 ttaattttta ttccaaacga tctcgcagta cttcaaattg tagatcgcgc agatggcatc36660 tatcgccccc
actgtgttgg tgaaaaagca cagctaaatc aaaagaaatg cgattttcaa36720 ggtgctcaac ggtggcttcc aacaaagcct
ccacgcgcac atccaaaaac aaaagaatac36780 caaaagaagg agcattttct aactcctcaa acatcatatt acattcctgc
accattccca36840 gataattttc agctttccag ccttgaatta ttcgtgtcag ttcttgtggt aaatccaaac36900 



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 agacctcccc aattggctcc agcaaaaaca agattagaat aagcatactg37200 ggaaccacca gtaatatcat
caaagttgct ggaaatataa tcaggcagag tttcttgtaa37260 aaattgaata aaagaaaaat tttccaaaga aacattcaaa
accgttggga tgcaaataca37320 ataggttacc gcgctgcgct ccaacattgt tagttttgaa ttagtctgca aaataaaaga37380
Page 58  2090771SG_ST25.txt aacaagcgtc atatcatagt agcctgtcga acaggtggaa aaatcagtct
ttccatcaca37440 agacaagcca cagggtctcc agctcgaccc tcgtaaaacc tgtcattgtg attaaacaac37500
agcaccgaaa gttcctcgcg gtggccagca tgaataattc ttgatgaagc atacaatcca37560 gacatgttag catcagttaa
agagaaaaaa cagccaacat agcctctggg tataattatg37620 cttaatttta agtatagcaa agccacccct cgcggataca
aagtaaaagg cacaggagaa37680 taaaaaatat aattatttct ctgctgctgt tcaggcaacg ttgctcccgg tccctctaaa37740
tagacataca aagcctcatc agccatggct taccaggcaa agtacagcgg gcgcacaaag37800 cacaagctct aaagaagctc
taaaaacact ctccaacctc tccacaatat atacacaagc37860 cctaaactga cgtaatggga gtaaagtgaa aaaaaaatac
cgccaagccc aacacacacc37920 ccgaaactgc gtcagcagga aaaagtacag tttcacttcc gcattcccaa
caagcgtaac37980 ttcctctttc tcatggtacg tcacatccga ttaacttgca acgtcatttt cccacggtcg38040 cgccgcccct
tttagccgtt aaccccgcag ccaatcacca attt38084 <210> 19 <211> 1932 



<212> DNA <213> Artificial sequence <220> <223> hNIS <400> 19 atggaggccg tggagaccgg
ggaacggccc accttcggag cctgggacta cggggtcttt60 gccctcatgc tcctggtgtc cactggcatc gggctgtggg
tcgggctggc tcggggcggg120 cagcgcagcg ctgaggactt cttcaccggg ggccggcgcc tggcggccct gcccgtgggc180
ctgtcgctgt ctgccagctt catgtcggcc gtgcaggtgc tgggcgtgcc gtcggaggcc240 tatcgctatg gcctcaagtt
cctctggatg tgcctgggcc agcttctgaa ctcggtcctc300 accgccctgc tcttcatgcc cgtcttctac cgcctgggcc
tcaccagcac ctacgagtac360 ctggagatgc gcttcagccg cgcagtgcgg ctctgcggga ctttgcagta cattgtagcc420
acgatgctgt acaccggcat cgtaatctac gcaccggccc tcatcctgaa ccaagtgacc480 gggctggaca tctgggcgtc
gctcctgtcc accggaatta tctgcacctt ctacacggct540 gtgggcggca tgaaggctgt ggtctggact gatgtgttcc
aggtcgtggt gatgctaagt600 ggcttctggg ttgtcctggc acgcggtgtc atgcttgtgg gcgggccccg ccaggtgctc660
acgctggccc agaaccactc ccggatcaac ctcatggact ttaaccctga cccgaggagc720 cgctatacat tctggacttt
tgtggtgggt ggcacgttgg tgtggctctc catgtatggc780 gtgaaccagg cgcaggtgca gcgctacgtg gcttgccgca
cagagaagca ggccaagctg840 gccctgctca tcaaccaggt cggcctgttc ctgatcgtgt ccagcgctgc ctgctgtggc900
atcgtcatgt ttgtgttcta cactgactgc gaccctctcc tcctggggcg catctctgcc960 ccagaccagt acatgcctct gctggtgctg
gacatcttcg aagatctgcc tggagtcccc1020 Page 59              20907715G_5T25.txt ttacagtggc accctcagca
cagcatccac 



agaagacctc atcaaacctc ggctgcggag caaggggctc tcactcatct acggatcggc gctcggagga ggtgtccttc
agggctcctt gctgggagcc ttcatcttgg gaatgttcct gggactaggc gcgggcttgg cgctgtcgct acccagcgag cagaccatga
gggtcctgcc agtcaacgcc tctggcctcc tggacccggc ccccagctca ggaatggacg ccagccgacc ctatctctat
tacggtgccc tgggcacgct ctgcctgaca ggccccacca agcgcagcac cgcacggcag acagcatcag tggcccccaa
ggtcaagggt cctgaagaac tccccactgg caatgaggat cgtctgtttt tcttggggca cccctgtgtt ggacatgatg gtggtcgaga
<210> 20 <211> 36587 <212> DNA <213> Artificial sequence <220> <223>
Ad3-hTERT-GNI-csF-E1A    ttaaaaaagt cgaccgtggg aatgtgacgt tgacaggata aactaaatga ccgagggccg
taaatttccg atcggacgtc gcccaggacc cttcaccttc tccccggccc cctctcctcg  gcgcgctgtg aaaatgacgt aaaacgaggt
tgaggtagtt ggaagtgaat agtagacttt cgtacggtgt ctgcgctgtc gcgcttccca cagctccgcc agccccctcc cggcgcgagt
tggtgattgg gacttatgtg gtggtttgaa ttgggcggat ttctgagtca gaccgtttac caaagttctg ggggccaggc cgtggcggag
tcctccgcgc gggccctccc ttcaggcagc  ggaatggtgc caacatgtaa ctgcggggtt aacggctaaa ggaggagtta
tgttgcaagt cacggaagta gacagttttc gcaagtgaaa attctccatt tttcgcggtt atgccagggt gtggaggttt cgattaccgt
tgtttttacg taggtgtcag cgggctccca gtggattcgc ggactgggga cccgggcacc ggaccccgcc ccgtcccgac
agcccctccc cttcctttcc gctgcgtcct gctgcgcacg Page 60   atgaggtaat aggggcggcg tattacggta ccacgcttac
ttcgcgcgaa ggagtatttg gtttttcacc ctgatcgctg gggcacagac cgtcctgccc ccctcccggg gcggccccgc tgggaagccc
20907715G_ST25.txt tggcccaatt gatgtggctg cagagcctgc tgctcttggg cactgtggcc tgcagcatct840
ctgcacccgc ccgctcgccc agccccagca cgcagccctg ggagcatgtg aatgccatcc900 



aggaggcccg gcgtctcctg aacctgagta gagacactgc tgctgagatg aatgaaacag960 tagaagtcat ctcagaaatg
tttgacctcc aggagccgac ctgcctacag acccgcctgg1020 agctgtacaa gcagggcctg cggggcagcc tcaccaagct
caagggcccc ttgaccatga1080 tggccagcca ctacaagcag cactgccctc caaccccgga aacttcctgt
gcaacccaga1140 ctatcacctt tgaaagtttc aaagagaacc tgaaggactt tctgcttgtc atcccctttg1200 actgctggga
gccagtccag gagtgaattc gcccctctcc ctcccccccc cctaacgtta1260 ctggccgaag ccgcttggaa taaggccggt
gtgcgtttgt ctatatgtta ttttccacca1320 tattgccgtc ttttggcaat gtgagggccc ggaaacctgg ccctgtcttc
ttgacgagca1380 ttcctagggg tctttcccct ctcgccaaag gaatgcaagg tctgttgaat gtcgtgaagg1440 aagcagttcc
tctggaagct tcttgaagac aaacaacgtc tgtagcgacc ctttgcaggc1500 agcggaaccc cccacctggc gacaggtgcc
tctgcggcca aaagccacgt gtataagata1560 cacctgcaaa ggcggcacaa ccccagtgcc acgttgtgag ttggatagtt
gtggaaagag1620 tcaaatggct ctcctcaagc gtattcaaca aggggctgaa ggatgcccag aaggtacccc1680
attgtatggg atctgatctg gggcctcggt gcacatgctt tacatgtgtt tagtcgaggt1740 taaaaaaacg tctaggcccc
ccgaaccacg gggacgtggt tttcctttga aaaacacgat1800 gataatatgg ccacaattaa tgatgggctc gaatcgtgcc
agcgagaaga gttttctcct1860 ccgcgccgca agtcagttct gcgctttgaa aatgagacac ctgcgcttcc tgccacagga1920
ggttatctcc agtgagaccg ggatcgaaat actggagttt gtggtaaata ccctaatggg1980 agacgacccg gaaccgccag
tgcagccttt cgatccacct acgctgcacg atctgtatga2040 tttagagata gacgggccgg aggatcccaa tgaggaagct
gtgaatgggt tttttactga2100 ttctatgctg ctagctgctg atgaaggatt ggacataaac cctcctcctg agacacttgt2160
taccccaggg gtggttgtgg aaagcggcat aggtgggaaa aaattgcctg atctgggagc2220 agctgaaatg gacttgcgtt
gttatgaaga gggttttcct cccagtgatg atgaagatgg2280 ggaaactgag cagtccatcc ataccgcagt aaatgaggga
gtaaaagctg ccagcgatgt2340 ttttaagttg gactgtccgg agctgcctgg acatggctgt aagtcttgtg aatttcacag2400 



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 ctaagcctgg gaaacgccct gctgtggata2700 agcttgagga cttgttggag ggtggggatg
gacctttgga ccttagtacc cggaaactgc2760 caaggcaatg agtgccctgc agctgtgttt atttaatgtg acgtcatgta
ataaaattat2820 Page 61  2090771SG_ST25.txt gtcagctgct gagtgtttta ttacttcttg ggtggggact tggatatata
agtaggagca2880 gatctgtgtg gttagctcac agcaacctgc tgccatccat ggaggtttgg gctatcttgg2940 aagacctcag
acagactaag ctactgctag aaaacgcctc ggacggagtc tctggccttt3000 ggagattctg gttcggtggt gatctagcta
ggctagtgtt taggataaaa caggactaca3060 gggaagaatt tgaaaagtta ttggacgata gtccgggact ttttgaagct
cttaacttgg3120 gtcatcaggc tcattttaag gagaaggttt tatcagtttt agatttttct actcctggta3180 gaactgctgc
tgctgtagct tttcttactt ttatattgga taaatggatc cgccaaactc3240 acttcagcaa gggatacgtt ttggatttca tagcagcagc
tttgtggaga acatggaagg3300 ctcgcaggat gaggacaatc ttagattact ggccagtgca gcctctggga gtagcaggga3360
tactgagaca cccaccgacc atgccagcgg ttctgcagga ggagcagcag gaggacaatc3420 cgagagccgg cctggaccct
ccggtggagg agtagctgac ctgtttcctg aactgcgacg3480 ggtgcttact aggtctacga ccagtggaca gaacagggga
attaagaggg agaggaatcc3540 tagtgggaat aattcaagaa ccgagttggc tttaagttta atgagccgca ggcgtcctga3600
aactgtttgg tggcatgagg ttcagagcga aggcagggat gaagtttcaa tattgcagga3660 gaaatattca ctagaacaac
ttaagacctg ttggttggaa cctgaggatg attgggaggt3720 



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 tggttgtagc ttttttgggt ttaataatac4020 gtgtgtagaa gcttgggggc aagttagtgt
gaggggttgt agtttttatg catgctggat4080 tgcaacatca ggtagggtca agagtcagtt gtctgtgaag aaatgcatgt
ttgagagatg4140 taatcttggc atactgaatg aaggtgaagc aagggtccgc cactgcgcag ctacagaaac4200 tggctgcttc
attctaataa agggaaatgc cagtgtgaag cataatatga tctgtggaca4260 ttcggatgag aggccttatc agatgctgac
ctgcgctggt ggacattgca atattcttgc4320 taccgtgcat atcgtttcac atgcacgcaa aaaatggcct gtatttgaac
ataatgtgat4380 taccaagtgc accatgcaca taggtggtcg caggggaatg tttatgcctt accagtgtaa4440 catgaatcat
gtgaaggtaa tgttggaacc agatgccttt tccagagtga gcttaacagg4500 aatctttgat atgaatattc aactatggaa
gatcctgaga tatgatgaca ctaaaccaag4560 ggtgcgcgca tgcgaatgcg gaggcaagca tgctagattc cagccggtgt
gcgtggatgt4620 gactgaagac ttgagacccg atcatttggt gcttgcctgc actggagcgg agttcggttc4680 tagtggtgaa
gaaactgact aaagtgagta gtggggcaag atgtggatgg ggactttcag4740 gttggtaagg tgggcagatt gggtaaattt
tgttaatttc tgtcttgcag ctgccatgag4800 tggaagcgct tcttttgagg ggggagtatt tagcccttat ctgacgggca
ggctcccacc4860 Page 62  2090771SG_ST25.txt atgggcagga gttcgtcaga atgtcatggg atccactgtg
gatgggagac ccgtccagcc4920 cgccaattcc tcaacgctga cctatgccac tttgagttcg tcaccattgg atgcagctgc4980
agccgccgcc gctactgctg ccgccaacac catccttgga atgggctatt atggaagcat5040 



cgttgccaat tccagttcct ctaataaccc ttcaaccctg gctgaggaca agctacttgt5100 tctcttggcg cagctcgagg
ccttaaccca acgcttaggc gaactgtcta agcaggtggc5160 ccagttgcgt gagcaaactg agtctgctgt tgccacagca
aagtctaaat aaagatctca5220 aatcaataaa taaagaaata cttgatataa aacaaatgaa tgtttatttg atttttcgcg5280
cgcggtatgc cctggaccat cggtctcgat cattgagaac gcggtggatc ttttccagta5340 ccctgtaaag gtgggattga
atgtttagat acatgggcat tagtccgtct cgggggtgga5400 gatagctcca ttgaagagcc tcttgctccg gggtagtgtt
ataaatcacc cagtcatagc5460 aaggtcggag tgcatggtgt tgcacaatat cttttaggag cagactaatt gcaacgggga5520
ggcccttagt gtaggtgttt acaaatctgt tgagctggga cgggtgcatc cggggtgaaa5580 ttatatgcat tttggactgg
atcttgaggt tggcaatgtt gccgcctaga tcccgtctcg5640 ggttcatatt gtgcaggacc accaagacag tgtatccggt
gcacttggga aatttatcat5700 gcagcttaga gggaaaagca tgaaaaaatt tggagacgcc tttgtgaccc cccagattct5760
ccatgcactc atccataatg atagcgatgg ggccgtgggc agcggcacgg gcgaacacgt5820 tccgggggtc tgaaacatca
tagttatgct cctgagtcag gtcatcataa gccattttaa5880 taaactttgg gcggagggtg ccagattggg ggatgaaagt
tccctctggc ccgggagcat5940 agtttccctc acatatttgc atttcccagg ctttcagttc agaggggggg atcatgtcca6000
cctgcggggc tataaaaaat accgtttctg gagccggggt gattaactgg gacgagagca6060 aattcctaag cagctgagac
ttgccgcacc cagtgggacc gtaaatgacc ccaattacgg6120 gttgcagatg gtagtttagg gaacgacagc tgccgtcctc
ccggagcagg ggggccactt6180 cgttcatcat ttcccttaca tggatatttt cccgcaccaa gtccgttagg aggcgctctc6240
ccccaaggga tagaagctcc tggagcgagg agaagttttt cagcggcttc agcccgtcag6300 ccatgggcat tttggaaaga
gtctgttgca agagctcgag ccggtcccag agctcggtga6360 tgtgctctat ggcatctcga tccagcagac ctcctcgttt
cgcgggttgg gacggctcct6420 ggagtaggga atcagacgat gggcgtccag cgctgccagg gtccgatcct
tccatggtcg6480 cagcgtccga gtcagggttg tttccgtcac ggtgaagggg tgcgcgcctg gttgggcgct6540 



tgcgagggtg cgcttcagac tcatcctgct ggtcgagaac cgctgccgat tggcgccctg6600 catgtcggcc aggtagcagt
ttaccatgag ttcgtagttg agcgcctcgg ccgcgtggcc6660 tttggcacgg agcttacctt tggaagtttt atggcaggcg
gggcagtaga tacatttgag6720 ggcatacaac ttgggcgcga ggaaaatgga ttcgggggag tatgcatccg
caccgcagga6780 ggcgcagacg gtttcgcact ccacgagcca ggtcagatcc ggctcatcgg ggtcaaaaac6840
aagttttccg ccatgttttt tgatgcgttt cttacctttg gtttccatga gttcgtgtcc6900 Page 63  2090771SG_sT25.txt
ccgctgggtg acaaagaggc tgtccgtgtc cccgtagacc gactttatgg gcctgtcctc6960 gagcggagtg cctcggtcct
cttcgtagag gaacccagcc cactctgata caaaagcgcg7020 tgtccaggcc agcacaaagg aggccacgtg ggaggggtag
cggtcgttgt caaccagggg7080 gtccaccttc tctacggtat gtaaacacat gtccccctcc tccacatcca agaatgtgat7140
tggcttgtaa gtgtaggcca cgtgaccagg ggtccccgcc gggggggtat aaaagggggc7200 gggcctctgt tcgtcctcac
tgtcttccgg atcgctgtcc aggagcgcca gctgttgggg7260 taggtattcc ctctcgaagg cgggcatgac ctctgcactc
aggttgtcag tttctaggaa7320 cgaggaggat ttgatattga cagtaccagc agagatgcct ttcataagac tctcgtccat7380
ctggtcagaa aacacaatct tcttgttgtc cagcttggtg gcaaatgatc catagagggc7440 attggataga agcttggcga
tggagcgcat ggtttggttc ttttccttgt ccgcgcgctc7500 cttggcggtg atgttaagct ggacgtactc gcgcgccaca catttccatt
caggaaagat7560 ggttgtcagt tcatccggaa ctattctgat tcgccatccc ctattgtgca gggttatcag7620 atccacactg
gtggccacct cgcctcggag gggctcattg gtccagcaga gtcgacctcc7680 ttttcttgaa cagaaagggg ggagggggtc
tagcatgaac tcatcagggg ggtccgcatc7740 tatggtaaat attcccggta gcaaatcttt gtcaaaatag ctgatggtgg
cgggatcatc7800 caaggtcatc tgccattctc gaactgccag cgcgcgctca taggggttaa gaggggtgcc7860 



ccagggcatg gggtgggtga gcgcggaggc atacatgcca cagatatcgt agacatagag7920 gggctcttcg aggatgccga
tgtaagtggg ataacatcgc ccccctctga tgcttgctcg7980 cacatagtca tagagttcat gtgagggggc aagaagaccc
gggcccagat tggtgcggtt8040 gggtttttcc gccctgtaaa cgatctggcg aaagatggca tgggaattgg aagagatagt8100
aggtctctgg aatatgttaa aatgggcatg aggtaagcct acagagtccc ttatgaagtg8160 ggcatatgac tcttgcagct
tggctaccag ctcggcggtg atgagtacat ccagggcaca8220 gtagtcgaga gtttcctgga tgatgtcata acgcggttgg
cttttctttt cccacagctc8280 gcggttgaga aggtattctt cgtgatcctt ccagtactct tcgaggggaa acccgtcttt8340
ttctgcacgg taagagccca acatgtagaa ctgattgact gccttgtagg gacagcatcc8400 cttctccact gggagagagt
atgcttgggc tgcattgcgc agcgaggtat gagtgagggc8460 aaaagtgtcc ctgaccatga ctttgaggaa ttgatacttg
aagtcgatgt catcacaggc8520 cccctgttcc cagagttgga agtccacccg cttcttgtag gcggggttgg gcaaagcgaa8580
agtaacatca ttgaagagga tcttgccggc cctgggcatg aaatttcggg tgattttgaa8640 aggctgagga acctctgctc
ggttattgat aacctgagcg gccaagacga tctcatcaaa8700 gccattgatg ttgtgcccca ctatgtacag ttctaagaat
cgaggggtgc ccctgacatg8760 aggcagcttc ttgagttctt caaaagtgag atctgtaggg tcagtgagag catagtgttc8820
gagggcccat tcgtgcacgt gagggttcgc tttaaggaag gaggaccaga ggtccactgc8880 cagtgctgtt tgtaactggt
cccggtactg acgaaaatgc tgtccgactg ccatcttttc8940 Page 64  2090771SG_ST25.txt tggggtgacg
caatagaagg tttgggggtc ctgccgccag cgatcccact tgagttttat9000 ggcgaggtca taggcgatgt tgacgagccg
ctggtctcca gagagtttca tgaccagcat9060 gaaggggatt agctgcttgc caaaggaccc catccaggtg taggtttcca
catcgtaggt9120 gagaaagagc ctttctgtgc gaggatgaga gccaatcggg aagaactgga tctcctgcca9180 



ccagttggag gaatggctgt tgatgtgatg gaagtagaac tccctgcgac gcgccgagca9240 ttcatgcttg tgcttgtaca
gacggccgca gtactcgcag cgattcacgg gatgcacctt9300 atgaatgagt tgtacctgac ttcctttgac gagaaatttc
agtggaaaat tgaggcctgg9360 cgcttgtacc tcgcgcttta ctatgttgtc tgcatcggca tgaccatctt ctgtctcgat9420
ggtggtcatg ctgacgagcc ctcgcgggag gcaagtccag acctcggcgc ggcaggggcg9480 gagctcgagg acgagagcgc
gcaggccgga gctgtccagg gtcctgagac gctgcggagt9540 caggttagta ggcagtgtca ggagattaac ttgcatgatc
ttttggaggg cgtgagggag9600 gttcagatag tacttgatct caacgggtcc gttggtggag atgtcgatgg cttgcagggt9660
tccgtgtccc ttgggcgcta ccaccgtgcc cttgtttttc attttggacg gcggtggctc9720 tgttgcttct tgcatgttta gaagcggtgt
cgagggcgcg caccgggcgg caggggcggc9780 tcgggacccg gcggcatggc tggcagtggt acgtcggcgc
cgcgcgcggg taggttctgg9840 tactgcgccc tgagaagact cgcatgcgcg acgacgcggc ggttgacatc ctggatctga9900
cgcctctggg tgaaagctac cggccccgtg agcttgaacc tgaaagagag ttcaacagaa9960 tcaatctcgg tatcgttgac
ggcggcttgc ctaaggattt cttgcacgtc gccagagttg10020 tcctggtagg cgatctcggc catgaactgc tcgatctctt
cctcttgaag atctccgcgg10080 cccgctctct cgacggtggc cgcgaggtcg ttggagatgc gcccaatgag
ttgagagaat10140 gcattcatgc ccgcctcgtt ccagacgcgg ctgtagacca cagcccccac gggatctctc10200
gcgcgcatga ccacctgggc gaggttgagc tccacgtggc gggtgaagac cgcatagttg10260 cataggcgct ggaaaaggta
gttgagtgtg gtggcgatgt gctcggtgac gaagaaatac10320 atgatccatc gtctcagcgg catctcgctg acatcgccca
gcgcttccaa gcgctccatg10380 gcctcgtaga agtccacggc aaagttaaaa aactgggagt tacgcgcgga
cacggtcaac10440 tcctcttcca gaagacggat aagttcggcg atggtggtgc gcacctcgcg ctcgaaagcc10500
cctgggattt cttcctcaat ctcttcttct tccactaaca tctcttcctc ttcaggtggg10560 gctgcaggag gagggggaac
gcggcgacgc cggcggcgca cgggcagacg gtcgatgaat10620 ctttcaatga cctctccgcg gcggcggcgc atggtctcgg
tgacggcacg accgttctcc10680 



ctgggtctca gagtgaagac gcctccgcgc atctccctga agtggtgact gggaggctct10740 ccgttgggca gggacaccgc
gctgattatg cattttatca attgccccgt aggtactccg10800 cgcaaggacc tgatcgtctc aagatccacg ggatctgaaa
acctttcgac gaaagcgtct10860 aaccagtcgc aatcgcaagg taggctgagc actgtttctt gcgggcgggg
gcggctagac10920 gctcggtcgg ggttctctct ttcttctcct tcctcctctt gggagggtga gacgatgctg10980 Page 65
2090771SG_ST25.txt ctggtgatga aattaaaata ggcagttttg agacggcgga tggtggcgag gagcaccagg11040
tctttgggtc cggcttgttg gatacgcagg cgatgagcca ttccccaagc attatcctga11100 catctggcca gatctttata
gtagtcttgc atgagtcgtt ccacgggcac ttcttcttcg11160 cccgctctgc catgcatgcg agtgatcccg aacccgcgca
tgggctggac aagtgccagg11220 tccgctacaa ccctttcggc gaggatggct tgctgcacct gggtgagggt
ggcttggaag11280 tcgtcaaagt ccacgaagcg gtggtaggcc ccggtgttga ttgtgtagga gcagttggcc11340
atgactgacc agttgactgt ctggtgccca gggcgcacga gctcggtgta cttgaggcgc11400 gagtatgcgc gggtgtcaaa
gatgtaatcg ttgcaggtgc gcaccaggta ctggtagcca11460 atgagaaagt gtggcggtgg ctggcggtac aggggccatc
gctctgtagc cggggctccg11520 ggggcgaggt cttccagcat gaggcggtgg tagccgtaga tgtacctgga
catccaggtg11580 ataccggagg cggtggtgga tgcacgtggg aactcgcgca cgcggttcca gatgttgcgc11640
agcggcatga agtagttcat ggtaggcacg gtctggccag tgaggcgcgc gcagtcattg11700 acgctctgta gacacggaga
aaacgaaagc gatgagcggc tcgactccgt ggtctggggg11760 aacgtgaacg ggttgggtcg cggtgtaccc cggttcgagt
ccaaagctaa gcgatcacgc11820 tcggatcggc cggagccgcg gctaacgtgg tattggctat cccgtctcga
cccagccgac11880 gaatatccag ggtacggagt agagtcgttt ttgctgcttt ttcctggacg tgtgccattg11940 ccacgtcaag
ctttagaacg ctcagttctc gggccgtgag tggctcgcgc ccgtagtctg12000 



gagaatcagt cgccagggtt gcgttgcggt atgccccggt tggagcctaa gcgcggctcg12060 tatcggccgg tttccgcgac
aagcgagggt ttggcagccc cgttatttcc aagaccccgc12120 cagccgactt ctccagttta cgggagcgag cccttttttt tttttttttg
tttttgtcgc12180 ccagatgcat ccagtgctgc gacagatgcg cccccagcaa caggcccctt ctcagcaaca12240
gccacaaaag gctcttcttg ctcctgcaac tactgcagct gcagccgtga gcggcgcggg12300 acagcccgcc tatgatctgg
acttggaaga gggcgaggga ttggcgcgcc tgggggctcc12360 atcgcccgag cggcacccgc gggtgcaact
aaaaaaggac tctcgcgagg cgtacgtgcc12420 ccagcagaac ctgttcaggg acaggagcgg cgaggagcca
gaggagatgc gagcatctcg12480 atttaacgcg ggtcgcgagc tgcgccacgg tctggatcga agacgggtgc
tgcaagacga12540 ggattttgag gtcgatgaag tcacagggat cagcccagct agggcacatg tggccgcggc12600
caacctagtc tcggcctacg agcagaccgt gaaggaggag cgcaacttcc aaaaatcttt12660 taacaaccat gtgcgcaccc
tgatcgcccg cgaggaagtg accctgggtc tgatgcatct12720 gtgggacctg atggaggcta tcgcccaaaa ccccactagc
aaaccactga cagctcagct12780 gtttctggtg gttcaacata gcagggacaa cgaggcattc agggaggcgt
tgttgaacat12840 caccgagcct gatgggagat ggctgtatga tctgatcaac atcctgcaaa gtattatagt12900 gcaggaacgt
agcctgggtt tggctgagaa agtggcagct atcaactact cggtcttgag12960 cctgggcaaa tactacgctc gcaagatcta
caagaccccc tacgtaccca tagacaagga13020 Page 66  2090771SG_sT25.txt ggtgaagata gatgggtttt
acatgcgcat gactctgaag gtgctgactc tgagcgacga13080 tctgggggtg tatcgcaatg acaggatgca ccgcgcggtg
agcgccagca ggaggcgcga13140 gctgagcgac agagaactta tgcacagctt gcaaagagct ctaacggggg
ccgggactga13200 tggggagaac tactttgaca tgggagcgga tttgcaatgg caacccagtc gcagggccat13260
ggaggctgca gggtgtgagc ttccttacat agaagaggtg gatgaagtcg aggacgagga13320 



gggcgagtac ttggaagact gatggcgcga cccgtatttt tgctagatgg aacagcagca13380 ggcaccggac cccgcaatgc
gggcggcgct gcagagccag ccgtccggca ttaactcctc13440 ggacgattgg acccaggcca tgcaacgcat aatggcgctg
acgacccgca accccgaagc13500 ctttagacag caaccccagg ccaaccgcct ttctgccata ctggaggccg
tagtgccctc13560 ccgctccaac cccacccacg agaaggtcct ggctatcgtg aacgcgctgg tggagaacaa13620
ggccatccgt cccgatgagg ccgggctggt atacaatgct ctcttggagc gcgtggcccg13680 ttacaacagc agcaacgtgc
aaaccaacct ggaccggatg gtgaccgatg tgcgcgaggc13740 cgtgtctcag cgcgagcgat tccagcgcga cgccaacttg
gggtcgttgg tagcgctaaa13800 cgctttcctc agcacccagc ccgccaacgt gccccgtggt cagcaagact
atacaaactt13860 tttgagtgca ttgagactca tggtagctga ggtgccccag agcgaggtgt accagtccgg13920
gccagattac ttcttccaga ccagcagaca gggcttgcag acagtgaacc tgactcaggc13980 tttcaagaac ctgaagggtc
tgtggggagt gcacgcccca gtaggggatc gcgcgaccgt14040 gtctagcttg ctgactccca actcccgcct gctgctgctg
ctggtatccc cctttactga14100 cagcggtagc attgaccgca actcgtactt gggctacctg cttaacctgt atcgcgaggc14160
cataggacag agccaggtgg acgagcagac ctatcaagaa atcacccaag tgagccgcgc14220 cctgggtcag
gaagacacgg gcagtttgga agccaccctg aacttcttgc taaccaaccg14280 gtcacagaag atccctcctc agtatgcgct
taccgctgag gaggagcgga tcctcagata14340 cgtgcaacag agcgttggac tgttcctgat gcaggagggg gcgacaccta
ccgccgcgct14400 ggacatgaca gctcgaaaca tggagcccag catgtatgct agtaacaggc ctttcattaa14460
caaactgctg gactacctgc acagggcggc cgccatgaac tctgattatt tcaccaatgc14520 tatcctgaac ccacactggc
tgcccccacc tggtttctac actggcgagt acgacatgcc14580 cgaccccaat gacgggttcc tgtgggacga tgtggacagc
agcatatttt ccccgcctcc14640 cggttataca gtttggaaga aggaaggggg cgatagaaga cactcttccg tgtcgctatc14700
cggaacggct ggtgctgccg cgaccgtgcc cgaagctgca agtcctttcc ctagcttgcc14760 cttttcacta aacagcgttc
gcagcagtga actggggaga ataacccgcc cgcgcttgat14820 



gggcgaggat gagtacttga atgactcttt gctgaggcca gagagggaaa agaacttccc14880 caacaatgga atagagagtc
tggtggataa gatgagtaga tggaagacct atgcgcagga14940 tcacagagac gagcccagga tcttgggggc tacaagcaga
ccgatccgta gacgccagcg15000 ccacgacagg cagatgggtc ttgtgtggga cgatgaggac tctgccgatg
atagcagcgt15060 Page 67             2090771SG_ST25.txt gagggggcaa cccgttcgct catctgcgtc
agtaaaataa aaaggcaact caccaaggcc tgttatctgt gtctagtacg atgaggagac cggagggtcc tcctccttct
tacgagagcg ccccactgga ggctcccttc gtacccccac gcattcgtta ctcggagctg tcgcccctgt acaagtcggc
ggacatcgcc tccctgaact cggtggtgca gaacaatgac tttaccccca acgagcggtc gcgatggggc ggtcagctga
tgaacgagta catgttcagc aacaagttca ctgaaggtgt tacagtaaat gacacctatg ggtttgagtt cattttacca gaaggcaact
acaatgccat cattgacaac tacctggaaa acattggtgt taagtttgac actagaaatt tgattatgcc aggtgtctac acttatgagg
gttgcggggt agactttact gaaagccgac atccattcca ggagggtttc aaaatcatgt cccttttgga tgtcactgcc tatgaggaaa
cactggctgt tgcagaggaa actagtgaag taactgaaaa acaaaaacgt gaagctgcag aacctctaga aaaagacagc
aagagtagaa cagcctaccg cagttggtac ctgtcctaca cttggacact gctcaccact tcagatgtca tccctgacat gatgcaagac
ccagtcacct cagtggtggg tgcagagctt atgcccgtct tgtactctca gcagctccga caggccactt agaaccagat cctcatccgc
ccgccggcgc ctgctctcac agatcacggg accctgccgt tgaccgttac tgacgccaga cgccgcacct tcgcgccgcg cgttctttca
agccgcactt ctcgcccagt aataataccg gttggggact ccgcaagcgc tctacccagc atcctgtgcg cgcactcaag
ggtcgtaccc gcactcggac cgccgatgct cgtaattata ctcctactgc Page 68             2090771SG_sT25.txt
cagtgtggtg gcagacgccc gcgcctatgc caggcgccac agggctactc ccgccatgcg acgtgtgggg cgaagagcca
tgcttagagc cggcaggtcc cgcaggcgcg cggccacggc accgcgaaga ggcaatgtgt actgggtgcg gcgcacccgc
ccccctcgca cttagaagat ggcaagtatg tccaagcgca aatacaagga ctacggtccg ccggtgaagg atgaaaaaaa
caaaaaggaa gaagatgacg atgatgggct acggcgcgtg cagtggcgcg ggcgcaaagt ggtttttaca cctggcgagc
gttccagcac cggggatgac gatattcttg agcaggcggc gcgcactaga tccagtccca aagaggaggc cacccccagc
ctcaaaccag tcaccctgca cgtaaagcgc gagggtgagg acctatatcc gaggctagaa gacgtactgg agaaaatgaa
agtaagacct atcaaggaag tggcgccagg tcccaccgag tccatggaag tgcagaccga gcaaacggaa ccctggatgc
ccgcgcccgt acgaaagtac ggcccagcaa gtctgctaat tcccactccg ggttacagag gcactcgcta ccgcaaacca
cctgcaagtc gcactcgccg gactcccgcc gccctggtgc ggagagtgta gccgcgcgcg cgctaccatc caagcatcac
cagatatggc cctcacttgc cgccttcgcg cgcgccgtag aaggatgttg gggcgaggga gcagacgatt agggggtggc
tttttgccag gggcgatacc aggcatagct tcagtggcgg aaaaacttat aaataaaaaa tagaatggac ttgtagagat
ggaagacatc aatttttcat acatgggcac ctggagcgac atcggcacga gcagtatctg gagcgggctt aaaaattttg cttggaacag
cagcacaggg caggctctga agaaggtggt cgatgggatc gcctctggta Page 69  2090771SG_ST25.txt agtggatctg
gccaaccagg ctgtacaaaa acagataaac agccgcctgg acccgccgcc19200 cgcaacccct ggtgaaatgg
aagtggagga agaacttcct ccgctggaaa agcggggcga19260 caagcgtccg cgacccgagc tagagcagac
gctggtgacg cgcgcagacg agcccccttc19320 atatgaggag gcagtaaagc tcggaatgcc cactaccagg cctgtagctc
acatggctac19380 cggggtgatg aaaccttctc agtcacatcg acccgccacc ttggacttgc ctcctccccc19440 tgcttctgcg
gcgcctgttc ccaaacctgt cgctaccaga aagcccaccg ccgtacagcc19500 cgtcgccgta gccagaccgc gtcctggggg
cacaccgcgc ccgaaagcaa actggcaaag19560 tact ctgaac agcatcgtgg gtctgggcgt gcagagtgta aagcgccgtc
gctgctatta19620 attaaatatg gagtagcgct taacttgctt gtctgtgtgt atgtatcatc accacgccgc19680 cgcagcagag
gagaaaggaa gaggtcgcgc gccgaggctg agttgctttc aagatggcca19740 



ccccatcgat gatgccccaa tgggcataca tgcacatcgc cggacaggat gcttcggagt19800 acctcagtcc gggtctggtg
cagttcgccc gtgcaacaga cacctacttc agtatgggga19860 acaaatttag aaaccccaca gtggcgccca cccacgatgt
gaccaccgac cgtagccagc19920 gcctgatgct gcgcttcgtg cccgttgacc gggaagacaa tacctactct
tacaaagttc19980 gctacacgct ggctgtaggc gacaacagag tgcttgacat ggccagcaca ttctttgaca20040
ttcggggggt gcttgataga ggtcctagct tcaagccata ttccggcaca gcttacaatt20100 cactcgctcc taagggcgcg
cccaatacat ctcagtggat agttacaaca aatggggaca20160 atgcagtaac taccaccaca aacacatttg gcattgcttc
catgaaggga gacaatatta20220 ctaaagaagg tttgcaaatt gggaaagaca ttaccactac tgaaggagaa
gaaaagccca20280 tttatgccga taaaacatat cagccagagc ctcaagttgg agaagaatca tggactgata20340
ctgatggaac aaatgaaaag tttggtggaa gagcccttaa accagctacc aacatgaagc20400 cat gctacgg gtcttttgca
agacctacaa acataaaagg gggccaagct aaaaacagaa20460 aagtaaaacc aacaaccgaa ggaggggttg
aaactgagga accagatatt gatatggaat20520 ttttcgatgg tagagatgct gttgcaggag ctttagcgcc tgaaattgtg
ctttatacgg20580 aaaatgtaaa tttggaaact ccagacagtc atgtggtata taaaccagaa acgtctaata20640 actctcatgc
aaatttgggt caacaagcca tgcctaacag acccaattac attggcttca20700 gggataactt cgtaggccta atgtactaca
acagtactgg aaatatggga gttttggctg20760 gccaagcatc acaactgaat gcagtggttg acttgcagga cagaaatact
gaactgtcat20820 atcagctttt gcttgattct ctgggagaca gaaccagata cttcagcatg tggaatcagg20880 ctgtggacag
ttacgatccc gatgttcgca ttattgaaaa tcatggcatc gaggatgaac20940 tgcctaatta ctgttttcct ctgaatggca
taggaccagg gcacacatat caaggcatta21000 aagttaaaac cgatgacact aatggatggg aaaaagatgc taatgttgct
ccagctaatg21060 aaataaccat aggcaacaac ctggctatgg aaattaatat ccaagctaac ctttggagaa21120 gttttctgta
ctctaatgtg gctttgtacc ttccagatgt ttacaagtac acgccaccta21180 Page 70 



2090771SG_ST25.txt 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 tctacctggc tcctacacct acgagtggaa cttccgaaag gatgtgaaca21480
tggtcctgca aagttccctt ggaaatgacc tcagaacgga tggtgctacc ataagtttca21540 ccagcatcaa tctctatgcc
accttcttcc ccatggctca caacacagct tccacccttg21600 aagccatgct gcgcaacgat accaatgatc agtcatttaa
cgactacctc tctgcagcta21660 acatgcttta ccccattcct gccaatgcaa ccaacattcc aatttccatc ccatctcgca21720
actgggcagc cttcaggggc tggtccttca ccagactcaa aaccaaggag actccatctc21780 ttggatcagg gttcgatccc
tacttcgtat attctggatc tattccctac ctggatggca21840 ccttttacct taaccacact ttcaagaagg tctccatcat gtttgactcc
tcagtcagct21900 ggcctggcaa tgacaggctg ttgagtccaa atgagtttga aatcaagcgc actgtggacg21960
gggaaggata caacgtggca caatgcaaca tgaccaaaga ctggttcctg gttcagatgc22020 ttgccaatta caacattggc
taccagggct tttacatccc tgagggatac aaggatcgca22080 tgtactcctt tttcagaaac ttccagccta tgagcaggca
ggtggttgat gaggttaatt22140 acactgacta caaagccgtc accttaccat accaacacaa caactctggc tttgtagggt22200
accttgcacc tactatgaga caaggggaac cttacccagc caattatcca tacccgctca22260 tcggaactac tgccgttaag
agtgtcaccc agaaaaagtt cctgtgcgac aggaccatgt22320 ggcgcattcc cttctccagc aacttcatgt ccatgggggc
ccttaccgac ctgggacaga22380 acatgctcta tgccaactca gcccatgcgc tggacatgac ttttgaggtg
gatcccatgg22440 atgagcccac cctgctttat cttcttttcg aagtcttcga cgtggtcaga gtgcaccagc22500 cacaccgcgg
cgtcatcgag gccgtctacc tgcgcacacc gttctcggcc ggcaacgcca22560 



ccacataaga agcctcttgc ttcttgcaag cagcagctgc agccatgaca tgcgggtccg22620 gaaacggctc cagcgagcaa
gagctcaaag ccatcgtccg agacctgggc tgcggaccct22680 atttcctggg aacctttgac aagcgtttcc cggggttcat
ggcccccgac aagctcgcct22740 gcgccatagt caacactgcc ggacgcgaga cggggggaga gcactggctg
gcttttggtt22800 ggaacccgcg ctacaacacc tgctaccttt ttgatccttt tgggttctcg gatgagcggc22860 tcaaacagat
ttaccagttt gagtacgagg ggctcctgcg tcgcagtgcc cttgctacca22920 aagaccgctg catcaccctg gagaagtcta
cccaaagcgt gcagggtccg cgctcagccg22980 cctgtggact tttttgctgt atgttccttc atgcctttgt gcactggccc
gaccgcccca23040 tggacggaaa ccccaccatg aagttgctga ctggggtgtc caacagcatg ctccaatcac23100
cccaagtcca gcccaccctg cgccgcaacc aggaggtgct ataccgcttc ctaaacaccc23160 actcatctta ctttcgttct
caccgcgcgc gcattgaaag ggccaccgcg tttgaccgta23220 Page 71  2090771SG_5T25.txt tggatatgca
ataagtcatg taaaaccgtg ttcaataaac agcactttat ttttacatgc23280 actgaggctc tggttttgct catttgtttc atcatttact
cagaagtcga atgggttctg23340 gcgggagtca gagtgacccg cgggcaggga tacgttgcgg aactgtaacc
tgttctgcca23400 cttgaactcg gggattacca gcttgggaac tggaatctcg ggaaaggtgt cttgccacaa23460 ctttctggtc
agttgcatag cgccaagcag gtcaggagca gagatcttga aatcacagtt23520 ggggccggca ttctggacac gggagttgcg
atacactggg ttgcaacact ggaacactat23580 caacgctggg tgtcttacgc ttgccaacac ggttgggtca ctgatggtag
tcacatccaa23640 gtcttcagca ttggccatcc caaagggggt catcttacat gtctgcctgc ccatcacggg23700
agcgcagcct ggcttgtggt tgcaatcaca atgaatgggg atcagcatca tcctggcttg23760 gtcgggagtt atccctgggt
acacagcctt catgaaggct tcgtactgct taaaagcttc23820 ctgggcctta cttccctcgg tgtagaacat cccacaggac
ttgctggaaa attgattagt23880 



agtacagttg gcatcattca cacaacagcg ggcatcgttg ttggccaact gaaccacatt23940 tctgccccag cggttttggg
tgatcttggc tctgtctgga ttctccttca tagcgcgctg24000 cccgttctcg ctcgccacat ccatctcgat aatgtggtcc ttctggatca
tgatagtgcc24060 atgcaggcat ttcaccttgc cttcataatc ggtgcatcca tgagcccaca gagcgcaccc24120
ggtgcactcc caattattgt gggcgatctc agaataataa tgtaccaatc cctgcatgaa24180 tcttcccatc attgttgtca
aggtcttcat gctggtaaat gtcagcggga tgccacggtg24240 ctcctcgttc acatactggt ggcagatacg cttgtattgc
tcgtgctgct ctggcatcag24300 cttgaaagag gttctcagat cattatccag cctgtacctt tccattagca cagccatcac24360
ttccatgccc ttctcccagg cagataccag gggcagactc aaaggattcc taacagcaat24420 aaaagtagct cctttagcta
tagggtcatt cttgtcgatc ttctcaacac ttctcttgcc24480 atccttctca atgatgcgca ccggggggta gctgaagccc
acggccacca actgagcctg24540 ttctctttct tcttcactat cctggctgat gtcttgcaga gggacatgct tggtcttcct24600
gggcttcttc ttgggaggga tcgggggagg actgttgctc cgctccggag acagggatga24660 ctgcgaagtt tcgcttacca
ataccacctg gctctcggta gaagaaccgg accccacacg24720 acggtaggtg ttcctcttcg ggggcagagg tggaggcgac
tgagatgggc tgcggtctgg24780 ccttggaggc ggatggctgg cagagctcat tccgcgttcg ggggtgtgct
cccggtggcg24840 gtcgcttgac tgatttcctc cgcggctggc cattgtgttc tcctaggcag agaaacaaca24900
gacatggaaa ctcagccatc actgccaaca tcgctgcaag caccatcaca cctcgccccc24960 agcagcgacg aggaggagag
cttaaccacc ccaccaccca gtcccgctac caccacctct25020 accctcgatg atgaggagga ggtcgacgca gcccaggaga
tgcaggcgca ggataatgtg25080 aaaacggaag agattgaggc agatgtcgag caggacccgg gctatgtgac
gccggcggag25140 caccaggagg agctgaaacg ctttctagac agagaggatg acgaccgccc agagcatcaa25200
gcagatggcg tttaccagga ggctgggatc agggatcatg tcgccgacta cctcaccggc25260 Page 72  



20907715G_5T25.txt cctcaaacat ctagcaaggc agtcgatcat agtgcccatc agtgtggaag agcttagccg ggtacccccc
aagcggcagc caaacggcac tccagctttt actatccccg aagtgttggc gattccagtc tcctgccgcg ccaaccgcac
gggagctcgc ttacctgata tagcttcctt gggaagtgat gagacacggg ccgcaaatgc acaccacagc gctctggtgg
aactggaggg cagtatcgtg gtcacccatt ttgcctaccc cgctgtcatg gaccatctgc tcatcaaacg gcaggatcca gacgcctcgg
acgagggcaa ctggctgggt accaactccc cccgagattt agtgctagta actgtggagc tggagtgtct gcgcaagcta
gaggagaacc tgcactacac caagatctcc aacgtggagc ttaccaacct ccgactaggg cagagcgtcc tgcacaccac
ccgagactgt gtctacctct acctctgcca acagtgtttg gaagagcaga acctaaaaga agccctgtgg acaggttttg atgagcgcac
ccccgagcgt ctcagggtta ctctgcgaaa gcttaacaac tttcgctctt tcatcctgga tgcgctgccc tccgactttg tgcctctcac
ccactgctac ctgttccgcc tggccaacta tgtgagcgga gacggcctgc tggaatgcca ctcccttgcc tgcaaccccc agttgctgag
gcagggtccc agaagtaaag gcgaggggtc ggggctgtgg acctccgcct acctgcgcaa gatcaggttc tatgaggacc
aatcacatcc cacccaggga gcaattctgg cccaattgca gctaaaaaag ggaaacgggg tctaccttga gttcccccag
gatgtcccat cgccgaggaa cagaggatat gaaggaagac tgggacagtc gccaggcaga ggaggtggac agcctggagg
cagaggaggt ggaagaagca accgccgcca Page 73              2090771SG_ST25.txt agtccccaga cagcagcacg
gctaccatct ccaacagtag atgggacgag accgggcgat gtaagaagga gcgacaggga tacaagtcct gcttgcatga
atgcgggggc aacatatcct gtgtaaactt cccccgcaat atcttgcatt gtcagcaagt cccggcaacc ccgacagaaa
ccagcagtta gaaaatccac aacaagtgca gagccagcgc agaccagaga gctgaggaac cagcagagtc gggggcaaga
gcaggaactg accagaagtt gtttgtatca caagagcgaa gaggctctct tcaacaagta ctgcgcgctg attttgaaaa
cggcgggaat cacgtcaccc taaagagatt cccacgcctt acatgtggag cgcttcccag gactactcca cccgcatgaa
acgggttaat gatatacgag cttatcgaaa caccacaccc cgtcaacacc ttaatccccg aaatcccgct cccaccaccg tactacttcc
taacgcaggt gtacagctgg cgggcggttc tataaaacgc ctggtgatta gaggccgagg ttcgcttggt ctgcgaccag acggagtctt
cactcctcgt caggctgtgc tgactttgga cattggaact ctccagtttg tggaggagtt cggctctcct ggccagtacc cggacgagtt
agtggatggc tatgattgat gtctaatggt ctagaccact gccgccgctt tcgctgcttc gaactctccg aggagcaccc tcagggtccg
ggaatagact ctcgcctgca tcgcatcttc cagggaaata caaccatctc catctactgc ctttgctgtc ttgtttgtgc tgagtttaat
accgcttctt caatcaggac tttacaacac tcctcctttc atccaggact ctaactctac cgaaacaaac aagcttgcat ctcatctgca
caatactacc actcccaaaa ccggaggtga ggtggtagcg ggttttgtaa cgttaggagt Page 74  2090771SG_ST25.txt
gggcttgtgc tgatcctttg ctacctatac acaccttgct gtgcatattt agtcatattg29400 tgctgttggt ttaagaaatg ggggccatac
tagtcgtgct tgctttactt tcgcttttgg29460 gtctgggctc tgctaatctc aatcctctcg atcacgatcc atgtttagac
ttcgacccag29520 aaaactgcac acttactttt gcacccgaca caagccgtct ctgtggagtt cttattaagt29580 gcggatggga
ctgcaggtcc gttgaaatta cacataataa caaaacatgg aacaatacct29640 tatccaccac atgggagcca ggagttcccc
agtggtatac tgtctctgtc cgaggtcctg29700 acggttccat ccgcattagt aacaacactt tcattttttc tgaaatgtgc
gatctggcca29760 tgttcatgag cagacagtat gacctatggc ctcccagcaa agagaacatt gtggcatttt29820 ccattgctta
ttgcttggta acatgcatca tcactgctat catttgtgtg tgcatacact29880 tgcttatagt tattcgccct agacaaagca
atgaggaaaa agagaaaatg ccttaacctt29940 tttcctcata ccttttcttt acagcatggc ttctgttaca gctctaatta
ttgccagcat30000 tgtcactgtc gctcacgggc aaacaattgt ccatattacc ttaggacata atcacactct30060 tgtagggccc
ccaattactt cagaggttat ttggaccaaa cttggaagtg ttgattattt30120 tgatataatt tgcaacaaaa ctaaaccaat atttgtaatc
tgtaacagac aaaatctcac30180 gttaattaat gttagcaaaa tttataacgg ttactattat ggttatgaca gatccagtag30240
tcaatataaa aattacttag ttcgcataac tcagcccaaa ttaacagtgc caactatgac30300 



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 ccgttcacac ctaactgtac ctgttggctc30600 aacatgtaca ctacaaggac
cccaagaagg ctatgtcact tggtggagaa tatatgataa30660 tggagggttc gctagaccat gtgatcagcc tggtacaaaa
ttttcatgca acggaagaga30720 cttgaccatt attaacataa catcaaatga gcaaggcttc tattatggaa ccaactataa30780
aaatagttta gattacaaca ttattgtagt gccagccacc acttctgctc cccgcaaatc30840 cactttctct agcagcagtg
ccaaagcaag cacaattcct aaaacagctt ctgctatgtt30900 aaagcttcca aaaatcgctt taagtaattc cacagccgct
cccaatacaa ttcctaaatc30960 aacaattggc atcattactg ccgtggtagt gggattaatg attatatttt tgtgtataat31020
gtactacgcc tgctgctata gaaaacatga acaaaaaggt gatgcattac taaattttga31080 tatttaattt tttatagaat tatgatattg
tttcaatcaa ataccactac ctcctatgca31140 tacacaaaca ttcagcctaa atacgctatg caactagaaa tcacaatact
aattgtaatt31200 ggaattctta tactatctgt tattctttat tttatattct gccgtcaaat acccaatgtt31260 catagaaatt
ctaaaagacg tcccatctat tctcctatga ttagtcgtcc ccatatggct31320 ctgaatgaaa tctaagatct tttttttttt ctcttacagt
atggtgaaca tcaatcatga31380 Page 75  20907715G_51-25.txt tccctagaaa tttcttcttc accatactca tctgtgcttt
taatgtctgt gctactttca31440 cagcagtagc cactgcaagc ccagactgta taggaccatt tgcttcctat gcactttttg31500
ccttcgttac ttgcatctgc gtgtgtagca tagtctgcct ggttattaat tttttccaac31560 tggtagactg gatctttgtg cgaattgcct
acctacgtca ccatcccgaa taccgcaatc31620 



aaaatgttgc ggcacttctt aggcttattt aaaaccatgc aggctatgct accagtcatt31680 ttaattttgc tactaccctg cattccccta
gcttccaccg ccactcgcgc tacacctgaa31740 caacttagaa aatgcaaatt tcaacaacca tggtcatttc ttgattgcta
ccatgaaaaa31800 tctgattttc ccacatactg gatagtgatt gttggaataa ttaacatact ttcatgtacc31860 tttttctcaa
tcacaatata ccccacattt aattttgggt ggaattctcc caatgcactg31920 ggttacccac aagaaccaga tgaacatatt
ccactacaac acatacaaca accactagca31980 ctggtacagt atgaaaatga gccacaacct tcactgcccc ctgccattag
ttacttcaac32040 ctaaccggcg gagatgactg acccaatcgc cacatcatcc accgctgcca aggagctgct32100
ggacatggac ggacgtgcct cagaacagcg actcatccaa ctacgcattc gtcagcagca32160 ggaacgagca gtaaaagagc
taagggatgc cattgggatt caccagtgca aaaaaggcat32220 attctgctta gtaaaacaat ccaaaatctc ctacgagatc
accgctactg accatcgtct32280 ctcatacgag ctcggtccgc agcgacaaaa attcacctgc atggtgggaa
tcaaccccat32340 agttatcacc cagcagtctg gagatactaa gggttgtatc cagtgttcct gtgattccac32400 cgagtgcatc
tacacactgc tgaagaccct ctgcggcctt cgagacctcc tacccatgaa32460 ctaatcattg cccctacctt acccaatcaa
aatattaata aagacactta cttgaaatca32520 gcaatacagt ctttgtcaaa actttctacc agcagcacct caccctcttc
ccaactctgg32580 tactctaaac gtcggagggt ggcatacttt ctccacactt tgaaagggat gtcaaatttt32640 atttcctctt
ctttgcccac aatcttcatt tctttatccc cagatggcca agcgagctcg32700 gctaagcact tccttcaacc cggtgtaccc
ttatgaagat gaaagcagct cacaacaccc32760 atttataaat cctggtttca tttcccctga cgggttcaca caaagtccaa
acggggtttt32820 aagtcttaaa tgtgttaatc cacttaccac tgcaagcggc tccctccaac ttaaagtggg32880 aagtggtctt
acagtagaca ctactgatgg atccttagaa gaaaacatca aagttaacac32940 ccccctaaca aagtcaaacc attctataaa
tttaccaata ggaaacggtt tgcaaataga33000 acaaaacaaa ctttgcagta aactcggaaa tggtcttaca tttgactctt
ccaattctat33060 tgcactgaaa aataacactt tatggacagg tccaaaacca gaagccaact gcataattga33120 



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 tccatttgtc cttcctaatg cgggaacaca33420 Page 76
2090771SG_ST25.txt taatgaaaat tatatttttg gtcaatgcta ctacaaagca agcgatggtg ccctttttcc33480
gttggaagtt actgttatgc ttaataaacg cctgccagat agtcgcacat cctatgttat33540 gactttttta tggtccttga atgctggtct
agctccagaa actactcagg caaccctcat33600 aacctcccca tttacctttt cctatattag agaagatgac tgacaacaaa
aataaagttc33660 aacatttttt attgaaattc cttttacagt attcgagtag ttattttgcc tcccccttcc33720 catttaacag
aatacaccaa tctctcccca cgcacagctt taaacatttg gataccatta33780 gagatagaca tagttttaga ttccacattc
caaacagttt cagagcgagc caatctgggg33840 tcagtaatac ataaaaatgc atcgggatag tcttttaaag cgctttcaca
gtccaactgt33900 tgcggatgcg actccggagt ctgaatcacg gtcatctgga agaagaacga tgggaatcat33960
aatccgaaaa cggaatcggg cgattgtgtc tcatcaaacc cacaagcaac cgctgtctgc34020 gtcgctccgt gcgactgctg
tttatgggat cggggtccgc agtgtcctga agcatgattt34080 taatagccct taacattaac tttctggtgc gatgcgcgca
gcaacgcatt ctgatttcac34140 ttagattact acagtaggta cagcacatta tcacaatatt gtttaataaa ccataattaa34200
aagcgctcca gccaaaactc atatctgata taatcgcccc tgcatgacca tcataccaaa34260 gtttaatata aattaaatgt
cgttccctca aaaacacact acccacatac atgatctctt34320 ttggcatgtg catattaaca atttgtctgt accatggaca
acgttggtta atcatgcaac34380 ccaatataac cttccggaac cacactgcca acaccgctcc cccagccatg
cattgaagtg34440 



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 tcttcagtca tagaagctcg ggtttcattt tcctcacatc34740 gtggtaattg
ggctctggtg taagggtgat gtctggcgca tgatgtggag cgtgcgcgca34800 accttgtcat aatggagttg cttcctgaca
ttctcgtatt ttgtatagca aaacgctgcc34860 ctggcacaac acactcttct tcgtcttcta tcctgccgct tagtgtgttc
cgtctgataa34920 ttcaagtaca gccacactct taagttggtc aaaagaatgc tggcttcagt tgtaatcaaa34980 actccatcat
atttaattgt tctaaggaaa tcatccacgg tagcatatgc aaatcccaac35040 caagcaatgc aactggattg cgtttcaagc
agcagaggag agggaagaga cggaagaatc35100 atgttaattt ttattccaaa cgatctcgca gtacttcaaa ttgtagatcg
cgcagatggc35160 atctatcgcc cccactgtgt tggtgaaaaa gcacagctaa atcaaaagaa atgcgatttt35220
caaggtgctc aacggtggct tccaacaaag cctccacgcg cacatccaaa aacaaaagaa35280 taccaaaaga aggagcattt
tctaactcct caaacatcat attacattcc tgcaccattc35340 ccagataatt ttcagctttc cagccttgaa ttattcgtgt cagttcttgt
ggtaaatcca35400 aaccacacat tacaaacagg tcccggaggg cgccctccac caccattctt aaacacaccc35460 Page
77  20907715G_ST25.txt tcataatgac aaaatatctt gctcctgtgt cacctgtagc aaattaagaa tggcatcatc35520
aattgacatg cccttggctc taagttcttc tctaagttct agttgtagat actctctcat35580 attatcacca aactgcttag ccagaagccc
cccgggaaca atagcagggg acgctacagt35640 gcagtacaag cgcagacctc cccaattggc tccagcaaaa acaagattag
aataagcata35700 ctgggaacca ccagtaatat catcaaagtt gctggaaata taatcaggca gagtttcttg35760 



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 aaagttcctc gcggtggcca gcatgaataa ttcttgatga agcatacaat36060
ccagacatgt tagcatcagt taaagagaaa aaacagccaa catagcctct gggtataatt36120 atgcttaatt ttaagtatag
caaagccacc cctcgcggat acaaagtaaa aggcacagga36180 gaataaaaaa tataattatt tctctgctgc tgttcaggca
acgttgctcc cggtccctct36240 aaatagacat acaaagcctc atcagccatg gcttaccagg caaagtacag
cgggcgcaca36300 aagcacaagc tctaaagaag ctctaaaaac actctccaac ctctccacaa tatatacaca36360
agccctaaac tgacgtaatg ggagtaaagt gaaaaaaaaa taccgccaag cccaacacac36420 accccgaaac tgcgtcagca
ggaaaaagta cagtttcact tccgcattcc caacaagcgt36480 aacttcctct ttctcatggt acgtcacatc cgattaactt
gcaacgtcat tttcccacgg36540 tcgcgccgcc ccttttagcc gttaaccccg cagccaatca ccaattt36587 <210> 21
<211> 435 <212> DNA <213> Artificial Sequence <220> <223> GM-CSF <400> 21 atgtggctgc
agagcctgct gctcttgggc actgtggcct gcagcatctc tgcacccgcc60 cgctcgccca gccccagcac gcagccctgg
gagcatgtga atgccatcca ggaggcccgg120 cgtctcctga acctgagtag agacactgct gctgagatga atgaaacagt
agaagtcatc180 tcagaaatgt ttgacctcca ggagccgacc tgcctacaga cccgcctgga gctgtacaag240 



cagggcctgc ggggcagcct caccaagctc aagggcccct tgaccatgat ggccagccac300 tacaagcagc actgccctcc
aaccccggaa acttcctgtg caacccagac tatcaccttt360 gaaagtttca aagagaacct gaaggacttt ctgcttgtca
tcccctttga ctgctgggag420 ccagtccagg agtga435 








