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Supplemental Figure 1. MCPyV-ER upregulates a subset of Merkel cell carcinoma markers. (A)
Schematic diagram of the IMR90-ER and IMR90-GFP induction model. (B) Fold change in the expression of
some MCC marker genes in IMR90-ER compared to IMR90-GFP at 48 hours. (C-D) Temporal fold change in a
subset of MCC marker genes in IMR90-ER versus IMR90-GFP inducible samples at each time point. (E)
Heatmap showing normalized gene expression levels for T antigen genes, subset of MCC marker genes, and
the housekeeping gene GAPDH.
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Supplemental Figure 2. WGCNA eigengenes analysis on IMR90-ER data. (A) Heatmap and dendrogram illustrating eigengenes correlations and

the hierarchical clustering of eigengenes. (B) Correlations between module eigengenes and time period, calculated using the Kendall rank correlation

coefficient.
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GO Terms

Supplemental Figure 3. Gene co-expression modules in MCPyV-ER and their enriched biological functions. Over-representation GO term

enrichment results for 14 gene co-expression modules in MCPyV-ER samples. Only significant (Pag < 0.05) terms from each module are presented.
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Supplemental Figure 4. WGCNA analysis on MCC patient samples reveals that Wnt signaling pathway is
highly co-expressed with MCC-related pathways. (A) Heatmap and dendrogram illustrating eigengenes
correlations and the hierarchical clustering of eigengenes, based on differentially expressed genes between
MCC tumor samples and normal skin samples in a cohort of 30 MCC tumor samples. (B) Force-directed network
of hub genes in 14 modules derived from MCC tumor samples. The attraction forces between genes were defined
by their topological overlaps and were inversely proportional to the length of the edges in the graph. (C) GO term
enrichment results for genes in module 3, 5 and 6 respectively
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Supplemental Figure 5. MCPyV-ER induces characteristic changes in the expression and correlation of
Wnt and neuroendocrine marker genes. (A) Bar plot showing selected Wnt gene expression levels in IMR9O0-
ER samples relative to the IMR90-GFP samples at the 48-hour time point. The log2 fold change values were
estimated from a linear model using the R package LIMMA. (B) The Pearson correlation coefficient was
calculated to evaluate the relationship between Wnt genes and NE marker genes (ENO2, NEFM, NEFH, NMB
and HES6), as well as MCC-related genes from previous studies, including hippo pathway genes ( YAP1 and
WWTR1), neural markers (EFNB1, SEMA4DM), and keratin markers (KRT8 and KRT18). The resulting
correlation coefficients are color-coded according to the legend, with circle size reflecting the absolute value.
Statistical significance was determined using a two-tailed t-test with a threshold of P < 0.05. Significant

correlations are highlighted in color, while non-significant ones are crossed out.
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Supplemental Figure 6. The MCPyV-ER inducible model in nHDF cells supports findings from the IMR90
model. (A) Heatmap showing normalized gene expression levels for T antigen genes, a subset of MCC marker
genes, and housekeeping gene GAPDH in nHDF-ER and nHDF-Control samples. (B) Bar plot illustrating the
log2 fold changes of WNT gene expression levels in nHDF-ER samples across all time points, relative to the
nHDF-Control samples at the corresponding time points. (C) Protein levels of MCPyV large T antigen, small T
antigen, Wnt genes and NE marker ATOH1 in nHDF-ER and nHDF-Control cells at 0, 12, 24, 48, 72 and 96
hours following ER expression induction.
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Supplemental Figure 8. Pyrvinium pamoate induces apoptosis in MCC cells. Flow cytometry analyses
showing the levels of Annexin V-APC and SYTOX blue staining to assess the apoptotic population in MKL-1,
MKL-2, and MS-1 cells treated with varying doses of pyrvinium pamoate over different time periods. Bar graphs
on the right display the quantification of different populations in pyrvinium-treated MCC cells at 24h and 48h,

respectively.
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Supplemental Figure 9. Pyrvinium reverses Wnt signaling in MCC by targeting multiple proteins. (A-B)
Scatter plots showing the predicted activity levels of master transcription factors in pyrvinium-treated vs. DMSO-
treated MCC cells and in IMR90-ER vs. IMR90-GFP cells at 48 hours, respectively. The MCCP specific regulon

used in VIPER was constructed using ARACNe on 13 virus-positive MCC patient samples. (C) Total B-catenin

protein levels in WaGa and MKL-1 cells under DMSO and 1uM pyrvinium treatment, as measured by WB. (D)
RT-gPCR validation of relative WNT5B and WNT5A mRNA levels in WaGa and MKL-1 cells treated with
pyrvinium at 500 nM and 1 pM respectively for 12, 24, and 48 hours, using GAPDH as the internal control. The
mean relative mRNA levels in vehicle control samples were set to 1. Statistical significance was determined by
an unpaired two sample t-test (n = 3). (*™**, P < 0.0001; ***, P < 0.001; **, P < 0.01; *, P < 0.05). (E) Gene-
biological concepts network showing KEGG pathway enrichment analysis results of significantly upregulated
DEGs (Pag; < 0.05, log2 fold change = 1) in WaGa cells. (F) Total g-catenin and GFP protein levels in WaGa

TopGFP cells treated with 400 ng/ml human WNT5A and WNT5B recombinant proteins, as measured by WB.
(G) Circos plot depicting the pairwise comparison of overlapping MCC1000 signature genes and the top

dysregulated genes across different perturbations of the Wnt signaling pathway by pyrvinium.
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Supplemental Figure 10. KEGG pathway enrichment visualization of DEGs in WaGa and MKL-1 cells
treated with pyrvinium. Gene-biological concepts network showing KEGG pathway enrichment for significantly
upregulated (Pagj < 0.05, log2 fold change = 1) and downregulated (Pag < 0.05 and log2 fold change < -1) DEGs
in WaGa and MKL-1 cell lines.
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Supplemental Figure 11. Pyrvinium pamoate activates endoplasmic reticulum (ER) stress. KEGG
pathway visualization of UPR and ER stress related genes. Gene coloring reflects the log2 fold change from
the comparison between pyrvinium- and DMSO-treated WaGa cells after 24 hours. The log2 fold change
values are scaled between -1 and 1.
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Supplemental Figure 12. Mechanisms of action of pyrvinium pamoate in MCC. (A) Half-maximal inhibitory
concentration (IC50) values for pyrvinium and Nutlin-3a after 48 hours of treatment in p53 wild-type cell lines
(WaGa, MKL-1) and TP53"YTP53" cell lines (MS-1, MKL-2), measured using the MTT assay. (B-C) Two
independent sets of OXPHOS Western blot analyses showing levels of mitochondria complex proteins in WaGa
cells treated with pyrvinium at various concentration for 24 hours (n = 4). (D) Quantification of protein levels for
NDUFB8 (Complex | subunit), MTCO1 (Complex IV subunit), ATP5A (Complex V subunit), and internal control
GAPDH in panel (C). Data are presented relative to mean GAPDH expression in vehicle control samples (means
+ SEM, n = 4 biological replicate blots). Statistical analysis was performed using ordinary ANOVA followed by
Dunnett’'s multiple comparison test. (***, P < 0.001; **, P < 0.01; *, P < 0.05). Quantitative data for western blot
result in (B) are included in Figure 6G. (E) Volcano plot illustrating results from DEG analysis. The x-axis
represents log2 fold change, and the y-axis indicates -log10(Pag). (F) Protein levels of CHOP and ER-stress
markers were detected by WB in WaGa cells treated with pyrvinium, thapsigargin and tunicamycin at various

concentration for 24 hours.
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Supplemental Figure 13. Pyrvinium pamoate inhibits tumor growth in an MCC xenograft model. (A) MKL-
1 xenograft tumor growth curve from in vivo Study #3 depicting individual tumor volumes in the vehicle control
and pyrvinium-treated groups from day 0 to day 20. Treatment followed a gradually increasing dosage schedule
of 0.1-1.0 mg/kg per day (q.d.). (B) Images of xenograft tumor collected from in vivo Study #3 with the 0.1 -1.0
mg/kg q.d. dosing schedule. Tumors were harvested 0.5 — 1 hour after the final treatment on day 20. (One mouse
in the vehicle control group was sacrificed on day 16 because its tumor volume exceeded 2000 mm3. In the
treatment group, one mouse was euthanized on day 7 due to severe dermatitis on its neck, which was
determined to be unrelated to pyrvinium toxicity. Another mouse in the treatment group was sacrificed on day 20,

prior to the final injection, due to treatment-related side effects.) All images are scaled uniformly.
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Supplemental Figure 14. Pyrvinium pamoate inhibits tumor growth in MCC xenograft models — pilot

studies.

(A) Schematic representation of the experimental design for in vivo Study #1, featuring a treatment schedule of
1.0 mg/kg administered three days per week. (B) Tumor growth curve illustrating both the mean and individual
tumor sizes in vehicle control and pyrvinium-treated mice from day 0 to day 20 in in vivo Study #1. (C) Schematic
representation of the experimental design for in vivo Study #2, which employed a daily treatment schedule with
doses ranging from 0.6 -1.0 mg/kg per day. (D) Tumor growth curve showing the mean and individual tumor
volumes in vehicle control and pyrvinium-treated groups from day 0 to day 19 in in vivo Study #2. (E) Images of
xenograft tumor tissues collected from in vivo Study #2. Tumors were harvested following the final 1.0 mg/kg
dose of pyrvinium or DMSO control. (One mouse in the treatment group was sacrificed prior to the dose

escalation to 1.0 mg/kg due to treatment-related side effects.) All images are scaled uniformly.
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Supplemental Tables

Supplemental Table 1. MCPyV T antigens transcripts read count matrix from IMR90 ER samples

MCPyV_gp1 MCPyV_gp2 MCPyV_gp3 MCPyV_gp4
. . (VP1, major (large T- (small T-
(capsid protein) capsid antigen) antigen)
protein)

ER_0_1 0 0 261 3

ER_0_2 0 0 268 3

ER_0_3 0 0 271 2

ER_4_1 0 0 2297 68
ER_4 2 0 0 1769 50
ER_4 3 0 0 1285 35
ER_8_1 0 0 2640 51

ER_8_2 0 0 2851 52
ER_8_3 0 0 2507 55
ER_12_1 0 0 4720 96
ER_12_2 0 0 3659 82
ER_12_3 0 0 4336 86
ER_16_1 0 0 5370 96
ER_16_3 0 0 5299 90
ER_20_1 0 0 7276 167
ER_20_2 0 0 6043 151
ER_20_3 0 0 7510 180
ER_24_1 0 0 9560 169
ER_24_2 0 0 7018 146
ER_24_3 0 0 9645 193
ER_32_1 0 0 7492 175
ER_32_2 0 0 12703 252
ER_32_3 0 0 12368 273
ER_40_1 0 0 6080 80
ER_40_3 0 0 11485 255
ER_48_1 0 0 19499 475
ER_48_2 0 0 2820 65
ER_48_3 0 0 7869 203

RN
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Supplemental Table 2. In vivo Study #1 — 1 mg/kg IP injection tumor volume statistics with mixed-

effects model

sqrvolume Coef. Std: EFfF: z P>|z]| [95% Conf. Intervall]

1.Treatment 3.795161 4.610891 0.82 0.410 -5.242019 12.83234

day 2.241025 .1057545 21.19 0.000 2.03375 2.4483

Treatment#c.day

1 -.5139983 .1395729 -3.68 0.000 -.7875561 -.2404404

_cons -16.13178 3.324688 -4.85 0.000 -22.64805 -9.615512
[sqrvolumelday + [sqrvolume]l.Treatment#c.day =

sqrvolume Coef. Std. Err. z P>|z| [95% Conf. Interval]

(1) 1.727027 .0910855 18.96 0.000 1.548503 1.905551
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Supplemental Table 3. In vivo Study #2 — 0.6 — 1.0 mg/kg IP injection tumor volume statistics with
mixed-effects model

sgrvolume Coef. Std. Err. z P>|z| [95% Conf. Interval]
1.Treatment 20.4434  4.940943 4.14 0.000 10.75933 30.12747
day 2.613092 .1218058 21.45 0.000 2.374357 2.851827

Treatment#c.day
1 -1.181657 .1646966 -7.17 0.000 -1.504456 -.8588573

_cons -35.12977 3.600441 -9.76 0.000 -42.18651 -28.07304

[sqrvolume]day + [sqrvolume]l.Treatment#c.day = 0

sqrvolume Coef. Std. Err. z P>|z| [95% Conf. Intervall

(1) 1.431436 .1108527 12.91 0.000 1.214168 1.648703
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Supplemental Table 4. In vivo Study #3 — 0.1 — 1.0 mg/kg IP injection tumor volume statistics with
mixed-effects model

sqrvolume Coef. Std. Err. z P>|z| [95% Conf. Intervall
1.Treatment 6.616166 4.256251 1.55 0.120 -1.725932 14.95826
day 1.339024 .0823468 16.26 0.000 1.177627 1.500421

Treatment#c.day
1 -.4020586 .1191159 -3.38 0.001 -.6355214 -.1685958

_cons -11.69644 2.997815 -3.90 0.000 -17.57205 -5.820831

[sqrvolumel]day + [sqrvolume]l.Treatment#c.day = 0

sqrvolume Coef. Std. Err. z P>|z| [95% Conf. Interval]

(1) .9369654 .0860674 10.89 0.000 .7682763 1.1065654
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Supplemental Table 5. Chemicals used in the study

Reagent Supplier Catalog number
Pyrvinium pamoate | MedChemExpress MFCDO00010090
Nutlin-3a Selleck Chemicals S8059

WNT5A R&D systems Inc 645WNO010

WNT5B R&D systems Inc 7347TWNO025
Tunicamycin Sigma-Aldrich T7765
Thapsigargin Sigma-Aldrich T9033
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Supplemental Table 6. Antibodies used in the study

Antibodies Supplier Catalog number RRID number
Anti-GAPDH Thermo Fisher MA5-15738 AB_10977387
Scientific
Anti-B-catenin BD Bioscience 610154 AB_ 397555
Anti-MCPyV T antigens (1) The DeCaprio Lab Custom generation
Anti-elF2a Cell Signaling 3192 AB_2095847
Anti-phosphorylated elF2a Technology 3179 AB_2095853
Anti-PARP 9542 AB_2160739
Anti-PUMA 4976 AB_2064551
Anti-WNT5A/B 2530 AB_2215595
Anti-TCF3 2883 AB_2199136
Anti-TCF7 2203 AB_2199302
Anti-IREla 3294 AB_823545
Anti-GRP78 3177 AB_2119845
Anti-p53 Santa Cruz sc-126 AB_628082
Anti-GFP Biotechnology sc-9996 AB_627695
Anti-OXPHOS Cocktail Abcam ab110411 AB_2756818
Anti-Ki67 ab16667 AB_302459
Anti-ATOH1 Proteintech 21215-1-AP AB_10733126




Supplemental Table 7. Optimized settings for FCCP-OCR test for WaGa cells

Settings Cycles Command Time (min)
Calibrate
Basal 3 Loop Start 3
Mix 2
Measure 2.50
Loop End
Inject — Port A
FCCP - 0.5 uM 3 Loop Start 3
Mix 2
Measure 2.50
Loop End
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Supplemental Table 8. Primers used for RT-qPCR assay

Primer Supplier Catalog number
AXIN2 gHsaClP0031547
SOX2 gHsaCED0036871
WNTS5A Bio-Rad gHsaClP0028356
WNT5B qHsaCID0038673
ATOH1 gqHsaCEDO0019647
GAPDH gqHsaCEDO0038674
Forward:
TCF3 IDT CGAGAAGCCCCAGACCAAAC
(NM_003200) (Customized) | Reverse:
ACCTTTTCCTCTTCTCGCCG
Forward:
TCF7 IDT ACCAGCGGCATGTACAAAGA
(NM_201632) (Customized) | Reverse:
GTGGGATGTGGGCTGTTGAA
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Supplemental Methods
Cell Viability and Cell Proliferation

MCC cells were seeded in 96 well plates at a density of 5x10* cells in 100 pl. Water soluble MTT (Thiazolyl blue
tetrazolium bromide) (Sigma-Aldrich, cat: #M5655) compound was dissolved in DPBS to 5 mg/ml. Upon each
measurement time point,10 pl of 5 mg/ml MTT was added to each 100 pl of cell suspension in each well of a 96
well plate and the plate was incubated at 37°C for 3 hours. After incubation, 100 pl of acidified isopropanol was
added into each well. Then, the plate was wrapped in foil and shaken on an orbital shaker for 10 mins at 37°C.

The BioTek Synergy LX plate reader was used to read the 96 well plate at 562 nm.
Flow Cytometry

For apoptosis assay, MCC cells were seeded in 25 cm? cell culture flasks and were treated with pyrvinium for 24
hours before collection. Cells were centrifuged at 400 rcf for 5 min and washed in cold PBS once. Then, cells
were washed with binding buffer. Next, cells were resuspended in 100 ul binding buffer at 5 x 10° cells/mL. 5 pl
of Annexin V-APC (Thermo Fisher Scientific, cat: #A35110) was added to 100 pl of the cell suspension. After 15
minutes incubation at room temperature in the dark, the cells were spun down and resuspended in 500 pl binding
buffer. 0.5 yl of SYTOX blue (Thermo Fisher Scientific, cat: #534857) was added to each reaction and the cell
suspension was transferred into 1ml Falcon tubes. The cells were incubated on ice for 15 min before measuring

by a flow cytometer (BD FACS Canto Il) in the allophycocyanin (APC) and Pacific Blue channels.
Immunofluorescence

WaGa cells were seeded in 25 cm? cell culture flasks and were treated with pyrvinium for 24 hours. Cells under
different conditions were collected and washed with DPBS once. Then, DPBS was used to resuspend the cells

in 2x10° cells/ml. After funnels were assembled for the Cytospin, 200 ul of cell suspension of each condition was

added to the funnel, and the cells were centrifuged at 800 rpm for 5 min with high acceleration. Slides were air-
dried for 5 min. Next, the cells were fixed on the slides with 4% paraformaldehyde in DPBS for 15 min at room
temperature. After rinsing the cells two times in DPBS, the DPBS was aspirated and the cells were permeabilized
with 0.1% Triton X-100 in DPBS for 10 min. The cells were again washed with DPBS twice, and samples were

blocked in 3% BSA (in DPBS) for 30 min at room temperature. Then, incubation of primary and secondary
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antibodies was performed under manufacturer recommended conditions. The Antifade (Thermo Fisher Scientific,
cat: #P36935) mounting media with DAPI and 1.5 mm slides were added to cover the cells. The samples were

imaged under a fluorescent microscope (Nikon Ti2 inverted Microscope) 24 hours later.

Immunohistochemistry

Immunohistochemistry was performed on paraffin embedded xenograft tumor tissue sections (5 pm). The
sections were first deparaffinized in xylene for 5 mins twice. Then, samples were hydrated using 100%, 95% and
75% ethanol for 3 mins each. After ethanol hydration, the samples were rinsed with distilled water for 5 minutes
twice. Antigen retrieval was done with citrate buffer (pH 6.2), under near-boiling temperature for 20 min.
Antibodies were diluted 1:200 in goat serum and applied to sections overnight at 4°C after 30 mins of blocking.
UltraVision LP Detection System (Fisher Scientific, cat: # TLO15HD) was used for signal detection. Staining
procedures were performed followed the recommended conditions by the manufacturer. IHC profiler (2), an
automated method that uses color deconvolution and computerized pixel profiling to assign scores to images,

was applied to quantify the IHC images based on the DAB color spectrum.

RNA-seq processing pipeline

The raw reads were aligned with the reference genome “GDC.h38.d1.vd1 STARZ2 Index Files (v36)” downloaded
from https://gdc.cancer.gov/about-data/gdc-data-processing/gdc-reference-files using STAR 2.7.10a and counts
were quantified using the Rsubread R package. The raw data and counts matrix can be found in the Gene
Expression Omnibus (GEQ) database (accession numbers: GSE130639, GSE229701, and GSE278335). The
edgeR pipeline using TMM normalization and voom with default parameters was used to normalize the counts
matrix. To filter out low-expressing genes, we performed calculations of counts per million (cpm) using the raw

read counts matrix. Genes with less than half of the samples exceeding 1 cpm were subsequently removed.

Differential expression analysis

Differentially expressed genes were identified for RNA-seq data and for the publicly available microarray dataset

GSE39612 dataset using limma R package.

Gene Ontology (GO) term enrichment analysis
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GO term over-representation analysis was performed using R packages ClusterProfiler and msigdbr. Only the
Biological Pathway GO terms were included in the analysis. Hypergeometric test followed by Benjamini-

Hochberg (BH) adjustment was used to calculate the adjusted p-value (Phadj).

TF activities analysis

VIPER (3), a method for inferring the activity of transcription factors (TFs) from gene expression data, was utilized
to predict TF activities in our samples. The human DoRothEA (4) TF-target interaction database was used to
generate the regulon, and only interactions with high confidence score (“A”, “B” and “C”) were included. ARACNe-
AP (5), an algorithm for gene regulatory network reconstruction, was used to create tissue-specific regulons. The
normalized gene expression matrices containing GFP control and ER samples were then transformed to
regulatory protein activity matrices by using the viper function in the R viper package. For each TF within the
regulon dataset, a Student’s t-test was performed and BH adjustment was used to calculate an adjusted p-value

for altered TF activity.

L1000 data analysis

The LINCS L1000 Level 4 data was obtained from https://clue.io/releases/data-dashboard. The file

“level4_beta all n3026460x12328.gctx” was downloaded to extract the z-scored fold change of both drug-
treated and genetic modified samples relative to the plate vehicle control. Samples treated with pyrvinium
pamoate, XAV-939, indirubin, IWR-1-ENDO, mesalazine, and PRI-724 with dosage < 10 uM were selected to
perform the Wnt signaling small molecule compound perturbagen analysis. Samples with CSNK1A1 and WNT5A
overexpression, as well as TCF3/7 and CTNNB1 knockdown, were selected for Wnt signaling genetic
modification perturbation analysis. The files “GSE92742 Broad LINCS cell_info.txt” and
“GSE92742_ Broad_LINCS_gene_info.txt” were downloaded to annotate the cell lines and gene symbols. The
CMapR package was used to parse the .gctx file. MCC signature gene reversal analysis was performed using

Fisher’s exact test in R with its function fisher.test().
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Supplemental Materials

Plasmids sequences:
>pLIX_402_ER_MCCL21 (9217 bp)

aaaaaaaattagtcagccatggggcggagaatgggcggaactgggcggagttaggggcgggatgggcggagttaggggcg
ggatagctagagccagacatgataagatacattgatgagtttggacaaaccacaactagaatgcagtgaaaaaaatgctt

tatttgtgaaatttgtgatgctattgctttatttgtaaccattataagctgcaataaacaagttcctctcactctctgat
attcatttctttgcaagttataaatactgaataataagatgacatgaactactactgctagagattttccacactgacta
aaagggtctgagggatctctagttaccagagtcacacaacagacgggcacacactacttgaagcactcaaggcaagcttt
attgaggcttaagcagtgggttccctagttagccagagagctcccaggctcagatctggtctaaccagagagacccagta
caagcaaaaagcagatcttgtcttcgttgggagtgaattagcccttccagtccecccecttttettttaaaaagtggctaag
atctacagctgccttgtaagtcattggtcttaaaggtacctctagtccggacgccgaggcgaaacaggcggggaggcggce
ccaaagggagatccgactcgtctgagggcgaaggcgaagacgcggaagaggccgcagageccggecagcaggecgegggaag
gaaggtccgctggattgagggccgaagggacgtagcagaaggacgtcccgecgcagaatccaggtggcaacacaggcgagce
agccatggaaaggacgtcagcttccccgacaacaccacggaattgtcagtgecccaacageccgagcecceccctgteccagcageg
ggcaaggcaggcggcgatgagttccgeccgtggcaatagggagggggaaagcgaaagtcccggaaaggagctgacaggtgg
tggcaatgccccaaccagtgggggttgcgtcagcaaacacagtgcacaccacgccacgttgecctgacaacgggeccacaac
tcctcataaagagacagcaaccaggatttatacaaggaggagaaaatgaaagccatacgggaagcaatagcatgatacaa
aggcattaaagcagcgtatccacatagcgtaaaaggagcaacatagttaagaatacgatatcttggatcgatccttactt
agttacccggggagcatgtcaaggtcaaaatcgtcaagagcgtcagcaggcagcatatcaaggtcaaagtcgtcaagggce
atcggctgggagcatgtctaagtcaaaatcgtcaagggcgtcggtcggccecgecgectttegcactttagetgttteteca
ggccacatatgattagttccaggccgaaaaggaaggcaggttcggctceccctgecggtcgaacagctcaattgettgtete
agaagtgggggcatagaatcggtggtaggtgtctctctttecctecttttgectacttgatgectcctgtteccteccaatacgeca
gcccagtgtaaagtggcccacggcggacagagcgtacagtgegttcteccagggagaagecttgectgacacaggaacgecga
gctgattttccagggtttcgtactgtttctctgttgggecgggtgeccgagatgcactttagececegtecgegatgtgagagg
agagcacagcggtatgacttggcgttgttccgcagaaagtcttgeccatgactecgectteccagggggcagaagtgggtatyg
atgcctgtccagcatctcgattggcagggcatcgagcagggeccgcttgttecttcacgtgeccagtacagggtaggectget
caactcccagcttttgagcgagttteccttgtecgtcaggecttcgataccgacaccattgagtaattccagagecteegttt
atgactttgctcttgtccagtctagacattggaccagggttttcttcaacatcaccacaagtgaggagagaacctctacc
ttcggcaccgggcttgcgggtcatgcaccaggtgcgecggteccttecgggcacctcgacgtecggecggtgacggtgaageccga
gccgctcgtagaaggggaggttgcggggcgcggaggtctccaggaaggcgggcaccccggecgegetecggeecgectecact
ccggggagcacgacggcgctgcccagacccttgecctggtggtcgggcgagacgccgacggtggccaggaaccacgcggyg
ctccttgggccggtgcggcgeccaggaggecttceccatectgttgectgcgecggeccageccgggaaccgctcaactecggecatge
gcgggccgatctcggcgaacaccgccceccgcttecgacgetcecteccggegtggteccagaccgccaccgecggcgecgtegtee
gcgacccacaccttgccgatgtcgagcccgacgecgcgtgaggaagagttecttgcagectecggtgaccecgctecgatgtggeg
gtccggatcgacggtgtggecgcgtggcggggtagtcggcgaacgcggcggcgagggtgecgtacggeccctggggacgtegt
cgcgggtggcgaggcgcaccgtgggcecttgtactcggtcatggtgaattgctggggagagaggtcggtgattcggtcaacyg
agggagccgactgccgacgtgcgctccggaggcttgcagaatgcggaacaccgcgcgggcaggaacagggcecccacactac

cgccccacaccccecgcectcecececgcecaccgecccttecececggecgetgetectecggegegecctgectgagcagecgetattggeca

30



cagcccatcgcggtcggcgcgctgcecattgetceccecctggegetgteccgtetgecgagggtactagtgagacgtgecggettee
gtttgtcacgtccggcacgccgcgaaccgcaaggaaccttececcgacttaggggecggagcaggaagecgtcgecggggggcec
cacaagggtagcggcgaagatccgggtgacgctgcgaacggacgtgaagaatgtgcgagacccagggtcggecgecgetgce
gtttcccggaaccacgcccagagcageccgecgtcececctgegcaaacccagggectgecttggaaaaggcgcaaccccaaccce
ggatccttagtggtggtggtggtggtggaccggacgcgtttacgcataatccggcacatcatacggataaccggtaacca
ctttgtacaagaaagctgggtcttattgagaaaaagtaccagaatcttgggtttcttcagtttcctcagggeccectecttee
tcaataagaatattgagcagagggtcctgaccagcttctacattttctatcatttgacaaaatttaccatatgatattte
actctgtaaaatttgcttccagtttttaatttaactagcagagcttgcagagcttcgggaccccecccaaattttegettte
ttgagaatggaggaggggtcttcggggtggtgaaggaggaggattcgtattcctcatctgtaaactgagatgacgaggcc
tcctcggcagaggaagacgggggctgeccggggcecgagcttecttgaggaggggggectectcaggectecctcagaggacgaggg
aggctcaggggaggaaagtgattcatcgcagaagagatcctcccaggtgccatcagttectggaagaatttctaggtacac
tggttccattgggtgtgctggattctcttecctgaattggtggtctecctctectgectactggatccagaggatgaggtgggt
tcctcattgtgttcgggaggtatatcgggtecctcectggactgggagtctgaagectgggacgctgagaaggacccatacce
agaggaagagctctggctgtggggtggtgagcttccactgggggctceccctggatgcattggaggaaggectttctggatce
ttgagttggtcccgtgtggattgggcccatattcgtatgceccttecccgaagectgaatecctectgatcteccaccattetttyg
aatttagtggtcccatatataggggcctcgtcaacctagatgggaaagtacagaaaatctgtcataaataacctttcettt
gatattttgccttatagacttttccatatctaatacttacagaggaaggaagtaggagtctagaaaaggtgcagatgcag
taagcagtagtcagtttcttctaaagttttttgccaccagtcaaaactttcccaagtaggaggaaatccaaaccaaagaa
taaagcactgatagcaaaaacactctccccacgtcagacagtttttttgectttaaagtttttagactacaatgctggega
gacaacttacagctaatacaagcgcacttagaatctctaagttgcttaagcatgcacccaggacctctgcaaaatctage
attatatccactttgcatataatcctttaaagttccatattcttcccaaggaaattttgtactgacctcatcaaacatag
agaagtcacttctgagcttgtggatattttgctggaatttgctccaaagggtgttcaattccatcattataacaggattt
ccccectttatcagggtgatgectttaagcagettcttttgaaagcagectttcatcagagggatgttgeccataacaattagg
agcaatctctaaaagcttgcagagagcctctcectttctttectatttaggactaaatccatgectgettttttgtacaaac
ttgttgatcaatcgatgctagccaattctccaggcgatctgacggttcactaaacgagctctgcttatataggcecctccca
ccgtacacgcctacctcgacatacgttctctatcactgatagggagtaaactcgacatacgttctctatcactgataggg
ataaactcgacatacgttctctatcactgatagggagtaaactcgacatacgttctctatcactgatagggagtaaactc
gacatacgttctctatcactgatagggagtaaactcgacatcgttctctatcactgatagggagtaaactcgacatacgt
tctctatcactgatagggagtaaactcgacatatcgattcgcggccaaagtggatctctgctgtcecctgtaataaaccecg
aaaattttgaatttttgtaatttgtttttgtaattctttagtttgtatgtctgttgctattatgtctactattctttecce
ctgcactgtaccccccaatcceccececcecttttettttaaaattgtggatgaatactgccatttgtectcgaggtcgagaattgt
cccectecggggttgggaggtgggtctgaaacgataatggtgaatatcecctgectaactctattcactatagaaagtacage
aaaaactattcttaaacctaccaagcctcctactatcattatgaataattttatataccacagccaatttgttatgttaa
accaattccacaaacttgcccatttatctaattccaataattcttgttcattecttttecttgctggttttgecgattcttca
attaaggagtgtattaagcttgtgtaattgttaatttctctgtcccactccatccaggtecgtgtgattccaaatctgttce
cagagatttattactccaactagcattccaaggcacagcagtggtgcaaatgagttttccagagcaaccccaaatcccca
ggagctgttgatcctttaggtatctttccacagccaggattcttgecctggagectgecttgatgeccccagactgtgagttge
aacagatgctgttgcgcctcaatagccctcagcaaattgttctgectgectgcactataccagacaataattgtectggectyg

taccgtcagcgtcattgacgctgcgcccatagtgecttectgectgectcccaagaacccaaggaacaaagctectattceccea
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ctgctcttttttctctctgcaccactcttcectetttgecttggtgggtgetactcctaatggttcaatttttactacttta
tatttatataattcacttctccaattgtccctcatatctectectceccaggtctgaagatcagecggecgettgetgtgegyg
tggtcttacttttgttttgctcttcctctatcttgtctaaagctteccttggtgtecttttatctctatecctttgatgcaca
caatagagggttgctactgtattatataatgatctaagttcttctgatcctgtctgaagggatggttgtagectgtcccag
tatttgtctacagccttctgatgtttctaacaggccaggattaactgcgaatcgttctagctececctgecttgeccatacta
tatgttttaatttatattttttctttccececctggecttaaccgaattttttcececcatecgecgatctaattctecceceecgetta
atactgacgctctcgcacccatctctcectecttectagectcececgctagtcaaaatttttggegtactcaccagtecgecgecce
ctcgcctcecttgcececgtgecgegecttcagcaageccgagtectgegtcgagagagetectetggttteectttegetttecaagt
ccctgttcgggcgceccactgctagagattttccacactgactaaaagggtctgagggatctcectagttaccagagtcacaca
acagacgggcacacactacttgaagcactcaaggcaagctttattgaggcttaagcagtgggttcecctagttageccagag
agctcccaggctcagatctggtctaaccagagagacccgtttatgtatcgagectaggcacttaaatacaatatctcectgea
atgcggcaattcagtggttcgtccaatccatgtcagacccgtctgttgecttectaataaggcacgatcgtaccacctta
cttccaccaatcggcatgcacggtgctttttctctecttgtaaggcatgttgctaactcatcgttaccatgttgcaagac
tacaagagtattgcataagactacattaagcttgcagctccagettttgttcecctttagtgagggttaattgecgegettyg
gcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgctcacaattccacacaacatacgageccggaagceat
aaagtgtaaagcctggggtgcctaatgagtgagctaactcacattaattgecgttgecgctcactgcccgettteccagtegg
gaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgegtattgggegetcettecget
tcctecgcectcactgactecgectgegetecggtegttcecggectgecggcgageggtatcagetcactcaaaggecggtaatacggtt
atccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggecg
cgttgctggcgtttttccataggctccgecceccecctgacgagcatcacaaaaatcgacgectcaagtcagaggtggecgaaac
ccgacaggactataaagataccaggcgtttccccecctggaagctceccecctegtgegcectectectgtteccgacecctgeecgettac
cggatacctgtccgcctttctecceccttcgggaagecgtggegetttctcatagetcacgetgtaggtatctcagtteggtgt
aggtcgttcgctccaagctgggctgtgtgcacgaaccccecceccgttcageccgaccgctgegecttateccggtaactategt
cttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgt
aggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaagaacagtatttggtatctgecgectctge
tgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagecggtggttttttt
gtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctca
gtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaa
aatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacct
atctcagcgatctgtctatttcgttcatccatagttgecctgactcecececgtecgtgtagataactacgatacgggagggett
accatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccageccag
ccggaagggccgagcgcagaagtggtcctgcaactttatcecgectccatccagtctattaattgttgeccgggaagectaga
gtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctecgtegtttgg
tatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatccecccatgttgtgcaaaaaagcggttaget
ccttcggtcctccgatecgttgtcagaagtaagttggeccgcagtgttatcactcatggttatggcagcactgcataattet
cttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgecg
gcgaccgagttgctcttgccecggegtcaatacgggataataccgecgccacatagcagaactttaaaagtgctcecatcecattyg
gaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactecgtgcaccce
aactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaaggg
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aataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtc
tcatgagcggatacatatttgaaaggcctccaaaaaagcctcectcecactacttectggaatagctcagaggeccgaggcecggcec
tcggcctctgcataaat
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>pLIX_402_GFP (8453 bp)

gaaggcctcctggcgceccgcaccggcecccaaggageccgegtggttectggeccaccgtecggegtectecgeccgaccaccaggg
caagggtctgggcagcgccgtcecgtgcectceccecccggagtggaggcggceccgagecgcgeccggggtgeccgecttectggagacct
ccgcgcecccgcaacctececttectacgagecggctecggettcaccgtcaccgeccgacgtcgaggtgecccgaaggaccgcgce
acctggtgcatgacccgcaagcccggtgccgaaggtagaggttectcectectcacttgtggtgatgttgaagaaaaccctgg
tccaatgtctagactggacaagagcaaagtcataaacggagctctggaattactcaatggtgtcggtatcgaaggcctga
cgacaaggaaactcgctcaaaagctgggagttgagcagcctaccctgtactggcacgtgaagaacaagcgggccctgcete
gatgccctgccaatcgagatgctggacaggcatcatacccacttctgecececctggaaggcgagtcatggcaagactttet
gcggaacaacgccaagtcataccgctgtgctctcectctcacatcgcgacggggctaaagtgcatctecggcacccgeccaa
cagagaaacagtacgaaaccctggaaaatcagctcgecgttecctgtgtcagcaaggecttecteccctggagaacgcactgtac
gctctgtccgececgtgggceccactttacactgggectgegtattggaggaacaggagcatcaagtagcaaaagaggaaagaga
gacacctaccaccgattctatgcccccacttectgagacaagcaattgagectgttcgaccggcagggagccgaacctgect
tccttttecggecctggaactaatcatatgtggectggagaaacagctaaagtgcgaaagcggcgggeccgaccgacgecctt
gacgattttgacttagacatgctcccagccgatgecccttgacgactttgaccttgatatgectgectgectgacgectettga
cgattttgaccttgacatgctccccgggtaactaagtaaggatcgatccaagatatcgtattcttaactatgttgetect
tttacgctatgtggatacgctgctttaatgcctttgtatcatgctattgectteccecgtatggectttcattttetectectt
gtataaatcctggttgctgtctctttatgaggagttgtggecccgttgtcaggcaacgtggecgtggtgtgcactgtgtttyg
ctgacgcaacccccactggttggggcattgccaccacctgtcagctecttteccgggactttegetttececcectecctatt
gccacggcggaactcatcgceccgectgecttgeccgetgectggacaggggctcecggectgttgggcactgacaattececgtggt
gttgtcggggaagctgacgtcctttccatggectgectcgectgtgttgeccacctggattetgecgecgggacgtecttetget
acgtcccttcggceccectcaatccagecggaccttecttcecececgeggectgetgecggectectgeggectecttecgegtettege
cttcgccecctcagacgagtcggatctceccecctttgggecgecteccececcgectgtttegecteggegteccggactagaggtaccet
ttaagaccaatgacttacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaattca
ctcccaacgaagacaagatctgctttttgecttgtactgggtctctctggttagaccagatctgagecctgggagectectetg
gctaactagggaacccactgcttaagcctcaataaagcttgceccttgagtgecttcaagtagtgtgtgeccecgtectgttgtgt
gactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtagtagttcatgtcatcttat
tattcagtatttataacttgcaaagaaatgaatatcagagagtgagaggaacttgtttattgcagcttataatggttaca
aataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatce
aatgtatcttatcatgtctggctctagctatcccgcecccecctaactececgeccateccgeccctaactececgeccagttecgece
cattctccgccccatggctgactaattttttttatttatgcagaggeccgaggeccgectcecggectectgagetattccagaa
gtagtgaggaggcttttttggaggcctttcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataat
attgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattececttttttgecggecattttgecttectgtt
tttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactgga
tctcaacagcggtaagatccttgagagttttcgecceccgaagaacgttttccaatgatgagcacttttaaagttctgcetat
gtggcgcggtattatcccgtattgacgccgggcaagagcaactcggtecgecgcatacactattctcagaatgacttggtt
gagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgag
tgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcecttttttgcacaacatggggg
atcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgect
gtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactyg
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gatggaggcggataaagttgcaggaccacttctgcgctcggcecccttcececggetggectggtttattgetgataaatectggag
ccggtgagcgtgggtctcgcecggtatcattgcagcactggggeccagatggtaagccctceccececgtatecgtagttatcectacacg
acggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaact
gtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcc
tttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagecgtcagacceccgtagaaaagatcaaa
ggatcttcttgagatcctttttttctgcgecgtaatctgectgecttgcaaacaaaaaaaccaccgctaccagecggtggtttyg
tttgccggatcaagagctaccaactcttttteccgaaggtaactggecttcagcagagecgcagataccaaatactgttette
tagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcecctacatacctecgetcectgctaatecctgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtce
gggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagecgtgagce
tatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagecggcagggtcggaacaggagagegce
acgagggagcttccagggggaaacgcctggtatctttatagtcctgtecgggtttcgeccacctectgacttgagegtecgatt
tttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcectttttacggttectggecttttget
ggccttttgctcacatgttctttcecctgecgttatccectgattctgtggataaccgtattaccgectttgagtgagetgat
accgctcgccgcagccgaacgaccgagecgcagcgagtcagtgagecgaggaagcggaagagcgeccaatacgcaaaccgece
tctccececgcecgegttggecgattcattaatgcagectggcacgacaggtttecccgactggaaagecgggcagtgagcecgcaacyg
caattaatgtgagttagctcactcattaggcaccccaggctttacactttatgctteccggetecgtatgttgtgtggaatt
gtgagcggataacaatttcacacaggaaacagctatgaccatgattacgccaagcgcgcaattaaccctcactaaaggga
acaaaagctggagctgcaagcttaatgtagtcttatgcaatactcttgtagtcttgcaacatggtaacgatgagttagca
acatgccttacaaggagagaaaaagcaccgtgcatgccgattggtggaagtaaggtggtacgatcgtgecttattaggaa
ggcaacagacgggtctgacatggattggacgaaccactgaattgccgcattgcagagatattgtatttaagtgcecctaget
cgatacataaacgggtctctctggttagaccagatctgagcctgggagectctctggctaactagggaacccactgcttaa
gcctcaataaagcttgceccttgagtgcttcaagtagtgtgtgccecgtectgttgtgtgactctggtaactagagatccctcea
gacccttttagtcagtgtggaaaatctctagcagtggcgcccgaacagggacttgaaagcgaaagggaaaccagaggagce
tctctcgacgcaggactcggcttgctgaagcgcgcacggcaagaggcgaggggcecggcgactggtgagtacgccaaaaatt
ttgactagcggaggctagaaggagagagatgggtgcgagagcgtcagtattaagcgggggagaattagatcgcgatggga
aaaaattcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgat
tcgcagttaatcctggecctgttagaaacatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagaca
ggatcagaagaacttagatcattatataatacagtagcaaccctctattgtgtgcatcaaaggatagagataaaagacac
caaggaagctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagcggccgctgatcttcaga
cctggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattaggagt
agcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagagcagtgggaataggagctttgtteccttgggttcet
tgggagcagcaggaagcactatgggcgcagcgtcaatgacgctgacggtacaggccagacaattattgtctggtatagtyg
cagcagcagaacaatttgctgagggctattgaggcgcaacagcatctgttgcaactcacagtctggggcatcaagcaget
ccaggcaagaatcctggctgtggaaagatacctaaaggatcaacagctcctggggatttggggttgctctggaaaactca
tttgcaccactgctgtgccttggaatgctagttggagtaataaatctctggaacagatttggaatcacacgacctggatg
gagtgggacagagaaattaacaattacacaagcttaatacactccttaattgaagaatcgcaaaaccagcaagaaaagaa
tgaacaagaattattggaattagataaatgggcaagtttgtggaattggtttaacataacaaattggctgtggtatataa
aattattcataatgatagtaggaggcttggtaggtttaagaatagtttttgctgtactttctatagtgaatagagttagg
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cagggatattcaccattatcgtttcagacccacctcccaaccccgaggggacaattctcgacctecgagacaaatggecagt
attcatccacaattttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagacataatagcaacag
acatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttcgggtttattacagggacagcagagatcca
ctttggccgcgaatcgatatgtcgagtttactccctatcagtgatagagaacgtatgtcgagtttactccctatcagtga
tagagaacgatgtcgagtttactccctatcagtgatagagaacgtatgtcgagtttactccctatcagtgatagagaacyg
tatgtcgagtttactccctatcagtgatagagaacgtatgtcgagtttatccctatcagtgatagagaacgtatgtcgag
tttactccctatcagtgatagagaacgtatgtcgaggtaggcgtgtacggtgggaggcctatataagcagagctcegttta
gtgaaccgtcagatcgcctggagaattggctagcatcgattgatcaacaagtttgtacaaaaaagttggcatggtgagca
agggcgaggagctgttcaccggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagegtyg
tccggcgagggcgagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccaccggcaagectgececgtgec
ctggcccaccctecgtgaccaccctgacctacggecgtgcagtgecttcagecgctacceccgaccacatgaagcagecacgact
tcttcaagtccgccatgcccgaaggctacgtccaggagecgcaccatcecttettcaaggacgacggcaactacaagacccge
gccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggcaacat
cctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaagg
tgaacttcaagatccgccacaacatcgaggacggcagcgtgcagectcgccgaccactaccagcagaacacccecccatecgge
gacggccccgtgctgectgcecccgacaaccactacctgagcacccagtcececgecctgagcaaagaccccaacgagaagcgega
tcacatggtcctgctggagttcgtgaccgeccgeccgggatcactcectcggcatggacgagectgtacaagccaactttettgt
acaaagtggttaccggttatccgtatgatgtgccggattatgcgtaaacgcgtccggtccaccaccaccaccaccactaa
ggatccggggttggggttgcgccttttccaaggcagececctgggtttgegcagggacgecggectgetectgggegtggttecyg
ggaaacgcagcggcgccgaccctgggtctecgecacattettcacgtececgttegecagegtcacccggatcttegecgectace
cttgtgggccccccggcgacgcecttectgectcececgeccectaagtecgggaaggttecttgeggttecgeggegtgecggacgtyg
acaaacggaagccgcacgtctcactagtaccctcgcagacggacagcgccagggagcaatggcagcgcgceccgaccgegat
gggctgtggccaatagcggctgctcagcagggcgcgcecgagagcagcggcegggaaggggcggtgegggaggeggggtgt
ggggcggtagtgtgggccctgttcctgceccecgegeggtgtteccgecattctgcaageccteccggagegcacgtecggcagtegg
ctccctecgttgaccgaatcaccgacctectcectecccagcaattcaccatgaccgagtacaagecccacggtgegectegeca
cccgcgacgacgtccecccagggeccgtacgcaccctecgeccgecgegttcecgecgactaccecccgeccacgcgceccacaccgtegat
ccggaccgccacatcgagcgggtcaccgagctgcaagaactcecttectcacgegegtecgggctecgacatcggcaaggtgtg
ggtcgcggacgacggcgccgcggtggecggtcectggaccacgccggagagecgtcgaagecgggggcggtgttecgecgagateg
gcccgcgcatggeccgagttgageggtteccecggectggecgegecagcaacagatyg
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(8243) Rsril Csil - SexAI* (241)

(8183) BsiWI DraIll (245)
(8169) PfIFI - Tth111I Xbal (328)
(8090) HincII BsaAI - PmII (456)
(7952) Ascl
(7943) BlpI BfuAI - BspMI (882)

(7863) Spel

(7635) XemlI
(7601) BamHI
(7568) Mlul
(7532) Agel

attB2 (fragment

Ndel (904)

TspMI - Xmal (1063)
Smal (1065)
EcoRV (1094)

PfIMI (1299)

puroR (fragmeny
(TA3 (frag,
E’nr)

NgoMIV (1570)
Nael (1572)
Acc65I (1674)
KpnI (1678)

(6761) BclI*
(6753) BmtI
(6749) Nhel

pLIX_402_GFP

(6223) PaeR7I - Xhol 8453 bp

Sfil (2298)

AmpR promoter
SspI (2400)

(5699) BbvCI Scal (2724)

(5445) EcoNI
(5423) NotI

&
4 /
@Sfﬁa‘zﬁ{fr
g —
5' LTR (truncated)
(RSV promoter)
(4596) Sphl
T3 promoter

DrdI (3991)
CAP binding site Pcil (4093)
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>pLIX_403_hWNT5B (9106 bp)

ggcgatctgacggttcactaaacgagctctgcttatataggcctcccaccgtacacgcecctacctcgacatacgttectcta
tcactgatagggagtaaactcgacatacgttctctatcactgatagggataaactcgacatacgttctctatcactgata
gggagtaaactcgacatacgttctctatcactgatagggagtaaactcgacatacgttctctatcactgatagggagtaa
actcgacatcgttctctatcactgatagggagtaaactcgacatacgttctctatcactgatagggagtaaactcgacat
atcgattcgcggccaaagtggatctctgectgtccctgtaataaacccgaaaattttgaatttttgtaatttgtttttgta
attctttagtttgtatgtctgttgctattatgtctactattctttccecctgcactgtaccccccaatcececececttttett
ttaaaattgtggatgaatactgccatttgtctcgaggtcgagaattgtccecctecggggttgggaggtgggtctgaaacga
taatggtgaatatccctgcctaactctattcactatagaaagtacagcaaaaactattcttaaacctaccaagcectcecta
ctatcattatgaataattttatataccacagccaatttgttatgttaaaccaattccacaaacttgcccatttatctaat
tccaataattcttgttcattcttttcttgctggttttgcgattcttcaattaaggagtgtattaagecttgtgtaattgtt
aatttctctgtcccactccatccaggtcgtgtgattccaaatctgttccagagatttattactccaactagcattccaaqg
gcacagcagtggtgcaaatgagttttccagagcaaccccaaatccccaggagctgttgatecctttaggtatecttteccaca
gccaggattcttgcctggagctgcttgatgceccccagactgtgagttgcaacagatgctgttgecgecctcaatagecctecag
caaattgttctgctgctgcactataccagacaataattgtctggcctgtaccgtcagcgtcattgacgctgecgeccatag
tgcttcctgctgctcecccaagaacccaaggaacaaagctcectatteccactgetettttttetetetgecaccactettete
tttgccttggtgggtgctactcctaatggttcaatttttactactttatatttatataattcacttctccaattgtcect
catatctcctcctccaggtctgaagatcagcggceccgecttgetgtgeggtggtettacttttgttttgetecttectectate
ttgtctaaagcttccttggtgtcttttatctctatectttgatgcacacaatagagggttgctactgtattatataatga
tctaagttcttctgatcctgtctgaagggatggttgtagetgtcccagtatttgtctacagecttctgatgtttctaaca
ggccaggattaactgcgaatcgttctagctccctgecttgcecccatactatatgttttaatttatattttttettteccect
ggccttaaccgaattttttcccatcgcgatctaattctcecccecgettaatactgacgcectcectcgcacccatectetetectt
ctagcctccgctagtcaaaatttttggecgtactcaccagtcgecgeccecctcecgectettgecgtgegegettcagcaagece
gagtcctgcgtcgagagagctcctctggttteecctttegetttcaagtececctgttecgggegeccactgctagagattttece
acactgactaaaagggtctgagggatctctagttaccagagtcacacaacagacgggcacacactacttgaagcactcaa
ggcaagctttattgaggcttaagcagtgggttccctagttagccagagagctcecccaggcectcagatctggtctaaccagag
agacccgtttatgtatcgagctaggcacttaaatacaatatctctgcaatgcggcaattcagtggttcgtccaatccatg
tcagacccgtctgttgeccttcctaataaggcacgatcgtaccaccttacttccaccaatcggcatgcacggtgettttte
tctccttgtaaggcatgttgctaactcatcgttaccatgttgcaagactacaagagtattgcataagactacattaagcect
tgcagctccagcttttgttcectttagtgagggttaattgecgecgettggecgtaatcatggtcatagetgtttectgtgtyg
aaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgectaatgagtga
gctaactcacattaattgcgttgcgctcactgccecgcectttccagtcgggaaacctgtcgtgccagectgecattaatgaatce
ggccaacgcgcggggagaggcggtttgecgtattgggcgcectcecttececgettectegectcactgactecgetgegetecggtegt
tcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaaga
acatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcecgttgectggegtttttccataggetcececgecce
cctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggecgtttece
ccctggaagctccecctecgtgecgcetcectectgtteccgacccectgecgecttaccggatacctgtcecgectttecteccttcgggaa
gcgtggcgctttcectcatagctcacgectgtaggtatctcagttcggtgtaggtegttcgectccaagectgggetgtgtgecac

gaaccccccecgttcageccgaccgcectgegecttateccggtaactategtecttgagtccaacccggtaagacacgacttate
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gccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggce
ctaactacggctacactagaagaacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggt
agctcttgatccggcaaacaaaccaccgctggtagecggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaa
aggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttgg
tcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatat
gagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttecgttcatcecat
agttgcctgactcccececgtcecgtgtagataactacgatacgggagggcttaccatctggeccccagtgectgcaatgatacecge
gagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggceccgagecgcagaagtggtectgea
actttatccgcctccatccagtctattaattgttgeccgggaagctagagtaagtagttecgeccagttaatagtttgegeaa
cgttgttgccattgctacaggcatcgtggtgtcacgctcecgtecgtttggtatggcttcattcagecteccggttecccaacgat
caaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctecttecggtecteccgategttgtcagaagtaag
ttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgetttte
tgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgecccggegtcaatac
gggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaagg
atcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcacecag
cgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactca
tactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaaaggecctcca
aaaaagcctcctcactacttctggaatagctcagaggccgaggcggcecctecggectectgcataaataaaaaaaattagtca
gccatggggcggagaatgggcggaactgggcggagttaggggegggatgggcggagttaggggecgggatagetagageca
gacatgataagatacattgatgagtttggacaaaccacaactagaatgcagtgaaaaaaatgctttatttgtgaaatttyg
tgatgctattgctttatttgtaaccattataagctgcaataaacaagttcctctcactctctgatattcatttctttgeca
agttataaatactgaataataagatgacatgaactactactgctagagattttccacactgactaaaagggtctgaggga
tctctagttaccagagtcacacaacagacgggcacacactacttgaagcactcaaggcaagctttattgaggcttaagca
gtgggttccctagttagccagagagctcccaggctcagatctggtctaaccagagagacccagtacaagcaaaaagcaga
tcttgtcttcgttgggagtgaattagcccttccagtcecceececcttttettttaaaaagtggctaagatctacagectgectt
gtaagtcattggtcttaaaggtacctctagtccggacgccgaggcgaaacaggcggggaggcggcccaaagggagateccg
actcgtctgagggcgaaggcgaagacgcggaagaggccgcagagccggcagcaggccgcgggaaggaaggtececgetggat
tgagggccgaagggacgtagcagaaggacgtcccgcgcagaatccaggtggcaacacaggcgagcagccatggaaaggac
gtcagcttccccgacaacaccacggaattgtcagtgcccaacageccgagcecccecctgtccagcagcgggcaaggcaggcgge
gatgagttccgccgtggcaatagggagggggaaagcgaaagtcccggaaaggagctgacaggtggtggcaatgeccccaac
cagtgggggttgcgtcagcaaacacagtgcacaccacgccacgttgcctgacaacgggccacaactcecctcataaagagac
agcaaccaggatttatacaaggaggagaaaatgaaagccatacgggaagcaatagcatgatacaaaggcattaaagcagce
gtatccacatagcgtaaaaggagcaacatagttaagaatacgatatcttggatcgatccttacttagttacccggggagce
atgtcaaggtcaaaatcgtcaagagcgtcagcaggcagcatatcaaggtcaaagtcgtcaagggcatcggctgggagceat
gtctaagtcaaaatcgtcaagggcgtcggtcggccecgecgectttegecactttagetgtttecteccaggeccacatatgatta
gttccaggccgaaaaggaaggcaggttcggctccecctgeccggtcgaacagctcaattgecttgtectcagaagtgggggcata
gaatcggtggtaggtgtctctctttcctecttttgctacttgatgctcecctgttecctccaatacgcageccagtgtaaagtyg
gcccacggcggacagagcgtacagtgcgttctccagggagaageccttgctgacacaggaacgcgagctgatttteccaggg
tttcgtactgtttctctgttgggcgggtgccgagatgcactttageccececgtecgecgatgtgagaggagagcacagecggtat
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gacttggcgttgttccgcagaaagtcttgccatgactcecgecttccagggggcagaagtgggtatgatgectgtccageat
ctcgattggcagggcatcgagcagggcccgcttgttettcacgtgccagtacagggtaggectgctcaactecccagetttt
gagcgagtttccttgtcgtcaggccttcgataccgacaccattgagtaattccagagcteccgtttatgactttgetcecttyg
tccagtctagacattggaccagggttttcttcaacatcaccacaagtgaggagagaacctctaccttcggcaccgggett
gcgggtcatgcaccaggtgcgcggtceccttcecgggcacctcgacgtecggecggtgacggtgaagccgagecgectegtagaagg
ggaggttgcggggcgcggaggtctccaggaaggcgggcaccccggcgegcetecggecgectceccacteccggggagcacgacyg
gcgctgcccagacccttgecctggtggtcgggcgagacgeccgacggtggccaggaaccacgcgggetecttgggeecggtyg
cggcgccaggaggccttccatcectgttgetgecgecggecageccgggaaccgctcaactecggecatgegecgggecgatctegg
cgaacaccgcccceccecgcecttecgacgcectectecggegtggtccagaccgeccaccgcggcecgecgtegteccgecgacccacaccttg
ccgatgtcgagcccgacgcgcgtgaggaagagttcecttgcagectecggtgaccecgctecgatgtggecggtececggatcgacggt
gtggcgcgtggcggggtagtcggcgaacgcggcggcgagggtgegtacggeecctggggacgtegtegegggtggegagge
gcaccgtgggcttgtactcggtcatggtgaattgctggggagagaggtcggtgattcggtcaacgagggageccgactgec
gacgtgcgctccggaggcttgcagaatgcggaacaccgcgcgggcaggaacagggcecccacactaccgecccacaccccge
ctcccgcaccgceccectteecggecgetgetcectecggegegecctgectgagcagecgectattggeccacageccategeggte
ggcgcgctgccattgctceccecctggegetgteccgtectgecgagggtactagtgagacgtgecggettecgtttgtcacgteegg
cacgccgcgaaccgcaaggaaccttcecccgacttaggggcggagcaggaagcgtcgeccggggggcccacaagggtagegge
gaagatccgggtgacgctgcgaacggacgtgaagaatgtgcgagacccagggtcggecgecgctgegttteccggaacecac
gcccagagcagccgcgtceccecctgecgcaaacccagggectgecttggaaaaggcgcaaccccaacceccggateccgaceggttyg
caaccactttgtacaagaaagctgaacgagaaacgtaaaatgatataaatatcaatatattaaattagattttgcataaa
aaacagactacataatactgtaaaacacaacatatccagtcactatggtcgacctgcagactggctgtgtataagggagce
ctgacatctatttacagatgtactggtccacgatctccgtgcacttcttacacctgacgaagcagcaccagtggaacttg
cagtggcagcgctccacctgcacgctcttgaactggttgtageccacgceccgcagcacatgagctcacagccatceccatgece
ctccgaggtcttgttgcagaggcggceccctgecgtgcccagggageccgtgetetegttgegcaggcagtagtcggggetgg
ggtccacatagaccaggtcctccggggtgggctgggtgaagcggctgttgaccagectccageccggeccttgecgggtgacyg
cgcatggcggccgcgctgtcgtacttctecttcageccggtecccgaccttgeggaactcggeccagectgcageccagcaggt
cttgaggctgcaggaccccgagacgccgtggcatttgcaggctacgtctgeccatcttatacacageccctgecgaccggect
cgttgttttgcaggttcatgagcacccggccctgectectctgatectttggcaaagttecttctetegecteccgggeatece
acaaactccttggcgaagcggtagccgtactccacgttgtccccacageccgecccacagccagtecccggggcaggtectt
gggccgcgccgtceccggectgcagecgcaggtggagagetecgecctecgeggcaggceccggectgatggegttgaccacgeccg
cggcgctcaccgcgtgggtgaaggcggtctctcggectgectatctgcatgactctecccaaagacagatgegttgtecget
gtgctgcaattccaccgccgctgccggaactggtgctggecatteccttgatgeccagtcttggectcececcteececctatgtagge
catgtgctcctggtacaattggcacagcttcecctcectggeccaggggagagecccgggaagctgactgcacacgggectgggeac
cgatgataaacatctcgggtctctgcaccgggttcaaagctaatgaccaccaggagttggecgtctgtcagaagctgagec
cagctggacagcagagcagccgtgaacagcagcagcaggctgggcatggtggetttagetteccttagetcecctgaaaatect
cgacggatcctaactcaaaatccacacattatacgagccggaagcataaagtgtaaagcctggggtgecctaatgecggecg
ccatagtgactggatatgttgtgttttacagtattatgtagtctgttttttatgcaaaatctaatttaatatattgatat
ttatatcattttacgtttctcgttcagcttttttgtacaaacttgttgatgctagccaattctcceca
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(9091) Nhel BmtI (9095)

lac UV5 promoter PaeR7I - XhoI (511)

(8729) BsaBI
AleI (886)

BbvCI (1036)

(7850) Afel

(7728) SaII\

(7593) Agel

i TRE promoter ’ EcoNI (1292)

() cPPT/Crg /

hPGK promoter

(7324) Spel
(7235) Ascl

SphI (2146)
" (73 promoteD

(7004) BsiWI
(6945) RsrilI
(6925) BstEII

pLIX_403_hWNT5B
9106 bp

(truncated)

CAP binding site

AfIIII - Pcil (2641)
DrdI (2749)

SV pro

S LTR
R

(6406) Xbal

(6282) BsaAl - PmII <
e
AmpR prom™®

3, S
S Vao poly(A) sign®
) (Au3) | gva0 o

(5832) Ndel

(5644) EcoRV

(5064) KpnI Scal (4014)
(5060) Acc65I SspI (4338)

SFil (4443)
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siRNA sequences

siRNA target

Sequences

SiCTRL

commercially available from IDT CAT#: 51-01-14-03

SITCF3-1

Sense: 5-CGUUCUGCAUAGAAUUCAAACGAGA-3’
Anti-sense: 5-UCUCGUUUGAAUUCUAUGCAGAACGCA-3

SITCF3-2

Sense: 5-GCAGAGUAAGAUAGAAGACCACCTG-3
Anti-sense: 5-CAGGUGGUCUUCUAUCUUACUCUGCAG-3’

SITCF7-1

Sense: 5 -GGAGAAGCUCUGUUUAUAAAAACAA-3’
Anti-sense: 5-UUGUUUUUAUAAACAGAGCUUCUCCAU-3’

SITCF7-2

Sense: 5-GAAAAAGAAAUGCAUUCGGUACUTA-3’
Anti-sense: 5-UAAGUACCGAAUGCAUUUCUUUUUCCU-3’
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