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Background on FLUFET  
Infectious zoonotic diseases that jump from animals to humans are on the rise, and the risk of a new pandemic is 
higher now than ever before. Future health models need to consider the close connection between human and 
animal health, and new technologies capable of continuously monitor places where the risk of pathogens 
transmission is higher (shared by animals and humans) are urgently needed to prevent the human, socio-political 
and economic cost from pandemics. 

Continuous monitoring and harmonized data collection of animal farms are required by the European Parliament. 
However, current methods are not suitable for an in-situ, continuous and automatic detection, so today only a limited 
number of specific pathogens are monitored. 

FLUFET will be the first automatized sensor able of continuously detecting a broad spectrum of viral targets, and 
with the unprecedent capability of detecting unknown viruses. This sensor will be based on graphene Field Effect 
Transistors (gFETs). FLUFET will detect infectious zoonotic threats before they spread to humans and create 
potential outbreaks, opening the door for a pandemic’s prevention continuum. It will bring the possibility to 
incorporate the long-distance external factors heavily affecting human health at worldwide level. 

FLUFET brings interesting opportunities for Health and pandemics experts and managers, Policymakers and 
regulatory/ standardization bodies, Animal farmers and their associations, Precision livestock farming solution 
providers, Investors and researchers in the multiple disciplines involved in the consortium. 

FLUFET requires an interdisciplinary consortium including partners from computational biophysics, graphene 
technology, nanotechnology, sensing, microfluidics, virology, surface engineering and sensor design and 
electronics  
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D4.1 - VIRUS STOCK: Report on the procedures, methods, and results pertaining 
to the production and characterization of stocks of CoV-2, A/H1N1, and VSV 

1. SARS-COV-2 

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the causative agent of 
COVID-19 respiratory disease, responsible for the COVID-19 
Pandemic. SARS-CoV-2 is a Betacoronavirus belonging to the 
family of Coronaviridae. It is an enveloped, positive-single 
stranded RNA virus with a spherical shape and diameter of about 
100nm.   
 
SARS-CoV-2 was originally isolated by the Molecular Virology 
Laboratory in ICGEB from a swab of an infected patient, as 
described in Licastro et al. 2020 (DOI: 10.1128/JVI.00543-20).  

1.1 PROTOCOL FOR VIRUS PRODUCTON 

• Day 1: seed 3x106 Vero E6 cells into 3 cell culturing 175 cm2 flasks with filtered cap; 
• Day 2: infected cells with SARS-CoV-2 at a Multiplicity of Infection (MOI) of 0.01 in 

minimum medium (DMEM/2% heat inactivated Fetal Bovine Serum (FBS)) 
• Day 5: after evaluation of cytopathic effect the surnatant of the infected cells is collected 

and centrifuged at 4000 rpm, 4°C, for 15 min and subsequently filtered with a 
membrane filter 0.22 µm pore size. 0.5 ml aliquotes of the solution are prepared and 
stored at -80°C. 

In order to determine the viral concentration the following protocol for Plaque Assay was 
performed: 

1.2 PROTOCOL FOR VIRUS TITRATION 

• Day 1: seed 6x104 Vero E6 cells into each well of a 48-well plate; 
• Day 2: one aliquot of SARS-CoV-2 was thawed and serially diluted (1:10) into DMEM. 

100 µl of each solution was used to infect duplicate wells for 1 hr at 37°C. After 1 hour 
the virus was removed and the cells were washed with a solution of Phosphate Buffered 
Saline (PBS). Cell were then covered with a solution of DMEM/2% heat inactivated 
FBS/1.5% Carboxy Metil Cellulose (CMC) 

• Day 5: the solution of DMEM/2%FBS/1.5%CMC was removed and cells were washed 
with PBS. 100 µl of 4% Paraformaldehyde (PFA) was added into each well to fix the 
cells for 15 minutes. After PFA fixation the monolayer of cells was stained for 20 
minutes with a solution of 1% Crystal Violet/80% Methanol/20% PBS. The solution of 
crystal violet was then removed, and the plate washed with water. 

Number of plaques was counted and multiplied for the dilution factor in order to determine the 
concentration of infectious viral particle in the solution. 
SARS-CoV-2 STOCK CONCENTRATION = 1.4 x 106 PFU/ML 
 
The SARS-CoV-2 virus was also sequenced with the Oxford Nanopore MK1c platform using 
the Artic workflow and version 4.1 of primers pool. The analyses confirmed that the virus 
produced was compatible with the original isolation and did not mutate during passaging in 
cells. The full sequence is available in the Appendix section of this report. 
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2. VSV 

After a discussion with project partners during the kick-off meeting we decided to substitute 
Puumala Virus (PUUV) in the project with Vesicular Stomatitis Virus (VSV). The reasons of 
this change are several. VSV belongs to the family Rhabdoviridae and is closely related to 
Rabies virus and Lyssavirus. VSV cause a contagious disease of livestocks. It mainly affects 
horses and cattles but can occasionally infect swine, sheep and goats making it an important 
pathogen of concerns to farmers. Moreover, VSV is a 
zoonotic virus and can lead to a flu-like illness in infected 
humans.  
  
Finally, interesting for the aim of the project, is that VSV 
has different shape and size compared to the other 2 virus 
chosen, which are spherical and with a size of about 100 
nm. In fact, VSV has a bullet shape and a size of about 70 
nm diameter x 200 nm length. This characteristic will help 
“challenging” the system to understand if FLUFET device 
can detect viruses that vary significantly in terms of shape and size. Also, VSV is used as a 
model tool in virology for its characteristics of fast replication and safety, indeed it is classified 
as a Class 2. 
 
For producing the stock of virus to be used during the FLUFET project an aliquot of VSV, 
Indiana Strain (ATCC VR-158), was used to infect Vero E6 cells as per the following protocol. 

2.1 PROTOCOL FOR VIRUS PRODUCTON 

• Day 1: seed 3x106 Vero E6 cells into 3 cell culturing 175 cm2 flasks with filtered cap; 
• Day 2: infected cells with VSV at a MOI of 0.01 in minimum medium (DMEM/2% FBS); 
• Day 3: after evaluation of cytopathic effect the surnatant of the infected cells is collected 

and centrifuged at 4000 rpm, 4°C, 15 min and subsequently filtered with a membrane 
filter 0.22 µm pore size. 0.5 ml aliquots of the solution are prepared and stored at -
80°C. 

In order to determine the viral concentration, the following protocol for Plaque Assay was 
performed: 

2.2 PROTOCOL FOR VIRUS TITRATION 

 
• Day 1: seed 1.2x105 Vero E6 cells into each well of a 24-well plate; 
• Day 2: one aliquot of VSV was thawed and serially diluted (1:10) into DMEM. 200 µl of 

each solution was used to infect duplicate wells. After 1 hour at 37°C the virus was 
removed and the cells were washed with PBS. Cells were covered with a solution of 
DMEM/2% heat inactivated FBS/3% CMC; 

• Day 3: the solution of DMEM/2%FBS/3%CMC was removed and cells were washed 
with PBS; 200 µl of 4% PFA was added into each well to fix the cells for 15 minutes at 
room temperature. After PFA fixation the monolayer of cells was stained for 20 minutes 
at room temperature with a solution of 1% Crystal Violet/80% Methanol/20% PBS. The 
solution of crystal violet was then removed and the plate washed with water; 

Number of plaques was counted and multiplied for the dilution factor in order to determine the 
concentration of infectious viral particle in the solution. 
VSV STOCK CONCENTRATION = 7 x 107 PFU/ML 
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3. A/H1N1 

Human Influenza Avirus subtype H1N1 (A/H1N1 or H1N1) is a 
subtype of influenza A virus. Different strains of A/H1N1 have been 
responsible for several pandemics as the 1918 Spanish Flu 
pandemic, the 1977 Russian Flu pandemic and the 2009 Swine Flu 
pandemic.   
H1N1 is an orthomyxovirus with and elliptical shape and a size of 
about 80-120 nm diameter.  
 
During the first months of project ICGEB worked on obtaining the 
permits to work with H1N1 virus and established a protocol and 
safety procedure for the proper handling of this pathogen in the BSL3 laboratories of the 
institute.  
 
We initiated the procedure to obtain from the European Virus Archive Global (EVAg) the 
Human Influenza A(H1N1)pdm09 virus, A/Bretagne/06091/2023 reference strain.  
The virus we will receive has been isolated in 2023 from a nasopharyngeal swab of an infected 
patient and has a concentration of 5.5x108 PFU/ml. Full genome sequence is available in the 
appendix section of this report. 
 
Here below we describe the protocol that will be performed to amplify and titrate the virus: 

3.1 PROTOCOL FOR VIRUS PRODUCTON 

• Day 1: seed MDCK cells into 175 cm2 flasks with filtered cap; 
• Day 2: infected cells with A/H1N1 at a MOI of 0.01 in minimum medium (MEM/0.3% 

FBS); 
• Day 4: after 48 hours incubation at 37°C collect the surnatant, centrifuge it at 4000 rpm, 

4°C, 15 min and subsequently filter it with a membrane filter 0.22 µm pore size. 0.5 ml 
aliquotes of the solution are prepared and stored at -80°C. 

In order to determine the viral concentration the following protocol for Plaque Assay will be 
performed: 

3.2 PROTOCOL FOR VIRUS TITRATION 

 
• Day 1: seed 3x105 MDCK cells into each well of a 12-well plate; 
• Day 2: prepare serial dilution (1:10) of virus. 200 µl of each solution will be sed to infect 

duplicate wells. After 1 hour at 37°C the virus was removed and the cells were washed 
with PBS. Cells were covered with a solution of DMEM/Avicel 1:1; 

• Day 5: the solution of DMEM/Avicel will be removed and cells washed with PBS before 
fixation with PFA for 15 min. The cells are then stained with crystal violet for 20 minutes 
and washed with water.  

Number of plaques will be counted and multiplied for the dilution factor in order to determine 
the concentration of infectious viral particle in the stock. 
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ANNEXES 

SARS-COV-2 SEQUENCE 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTGTAGATCT 
GTTCTCTAAACGAACTTTAAAATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACT 
CACGCAGTATAATTAATAACTAATTACTGTCGTTGACAGGACACGAGTAACTCGTCTATC 
TTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTTT 
TGTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTTCAACGAGAAAAC 
ACACGTCCAACTCAGTTTGCCTGTTTTACAGGTTCGCGACGTGCTCGTACGTGGCTTTGG 
AGACTCCGTGGAGGAGGTCTTATCAGAGGCACGTCAACATCTTAAAGATGGCACTTGTGG 
CTTAGTAGAAGTTGAAAAAGGCGTTTTGCCTCAACTTGAACAGCCCTATGTGTTCATCAA 
ACGTTCGGATGCTCGAACTGCACCTCATGGTCATGTTATGGTTGAGCTGGTAGCAGAACT 
CGAAGGCATTCAGTACGGTCGTAGTGGTGAGACACTTGGTGTCCTTGTCCCTCATGTGGG 
CGAAATACCAGTGGCTTACCGCAAGGTTCTTCTTCGTAAGAACGGTAATAAAGGAGCTGG 
TGGCCATAGTTACGGCGCCGATCTAAAGTCATTTGACTTAGGCGACGAGCTTGGCACTGA 
TCCTTATGAAGATTTTCAAGAAAACTGGAACACTAAACATAGCAGTGGTGTTACCCGTGA 
ACTCATGCGTGAGCTTAACGGAGGGGCATACACTCGCTATGTCGATAACAACTTCTGTGG 
CCCTGATGGCTACCCTCTTGAGTGCATTAAAGACCTTCTAGCACGTGCTGGTAAAGCTTC 
ATGCACTTTGTCCGAACAACTGGACTTTATTGACACTAAGAGGGGTGTATACTGCTGCCG 
TGAACATGAGCATGAAATTGCTTGGTACACGGAACGTTCTNAAAAGAGCTATGAATTGCA 
GACACCTTTTGAAATTAAATTGGCAAAGAAATTTGACACCTTCAATGGGGAATGTCCAAA 
TTTTGTATTTCCCTTAAATTCCATAATCAAGACTATTCAACCAAGGGTTNAAAAGAAAAA 
GCTTGATGGCTTTATGGGTAGAATTCGATCTGTCTATCCAGTTGCGTCACCAAATGAATG 
CAACCAAATGTGCCTTTCAACTCTCATGAAGTGTGATCATTGTGGTGAAACTTCATGGCA 
GACGGGCGATTTTGTTAAAGCCACTTGCGAATTTTGTGGCACTGAGAATTTGACTAAAGA 
AGGTGCCACTACTTGTGGTTACTTACCCCAAAATGCTGTTGTTAAAATTTATTGTCCAGC 
ATGTCACAATTCAGAAGTAGGACCTGAGCATAGTCTTGCCGAATACCATAATGAATCTGG 
CTTGAAAACCATTCTTCGTAAGGGTGGTCGCACTATTGCCTTTGGAGGCTGTGTGTTCTC 
TTATGTTGGTTGCCATAACAAGTGTGCCTATTGGGTTCCACGTGCTAGCGCTAACATAGG 
TTGTAACCATACAGGTGTTGTTGGAGAAGGTTCCGAAGGTCTTAATGACAACCTTCTTGA 
AATACTCCAAAAAGAGAAAGTCAACATCAATATTGTTGGTGACTTTAAACTTAATGAAGA 
GATCGCCATTATTTTGGCATCTTTTTCTGCTTCCACAAGTGCTTTTGTGGAAACTGTNAA 
AGGTTTGGATTATAAAGCATTCAAACAAATTGTTGAATCCTGTGGTAATTTTAAAGTTAC 
AAAAGGAAAAGCTAAAAAAGGTGCCTGGAATATTGGTGAACAGAAATCAATACTGAGTCC 
TCTTTATGCATTTGCATCAGAGGCTGCTCGTGTTGTACGATCAATTTTCTCCCGCACTCT 
TGAAACTGCTCAAAATTCTGTGCGTGTTTTACAGAAGGCCGCTATAACAATACTAGATGG 
AATTTCACAGTATTCACTGAGACTCATTGATGCTATGATGTTCACATCTGATTTGGCTAC 
TAACAATCTAGTTGTAATGGCCTACATTACAGGTGGTGTTGTTCAGTTGACTTCGCAGTG 
GCTAACTAACATCTTTGGCACTGTTTATGAAAAACTCAAACCCGTCCTTGATTGGCTTGA 
AGAGAAGTTTAAGGAAGGTGTAGAGTTTCTTAGAGACGGTTGGGAAATTGTTAAATTTAT 
CTCAACCTGTGCTTGTGAAATTGTCGGTGGACAAATTGTCACCTGTGCAAAGGAAATTAA 
GGAGAGTGTTCAGACATTCTTTAAGCTTGTAAATAAATTTTTGGCTTTGTGTGCTGACTC 
TATCATTATTGGTGGAGCTAAACTTAAAGCCTTGAATTTAGGTGAAACATTTGTCACGCA 
CTCAAAGGGATTGTACAGAAAGTGTGTTAAATCCAGAGAAGAAACTGGCCTACTCATGCC 
TCTAAAAGCCCCAAAAGAAATTATCTTCTTAGAGGGAGAAACACTTCCCACAGNAGTGTT 
AACAGAGGAAGTTGTCTTGAAAACTGGTGATTTACAACCATTAGAACAACCTACTAGTGA 
AGCTGTTGAAGCTCCATTGGTTGGTACACCAGTTTGTATTAACGGGCTTATGTTGCTCGA 
AATCAAAGACACAGAAAAGTACTGTGCCCTTGCACCTAATATGATGGTAACAAACAATAC 
CTTCACACTCAAAGGCGGTGCACCAACAAAGGTTACTTTTGGTGATGACACTGTGATAGA 
AGTGCAAGGTTACAAGAGTGTGAATATCACTTTTGAACTTGATGAAAGGATTGATAAAGT 
ACTTAATGAGAAGTGCTCTGCCTATACAGTTGAACTCGGTACAGAAGTAAATGAGTTCGC 
CTGTGTTGTGGCAGATGCTGTCATAAAAACTTTGCAACCAGTATCTGAATTACTTACACC 
ACTGGGCATTGATTTAGATGAGTGGAGTATGGCTACATACTACTTATTTGATGAGTCTGG 
TGAGTTTAAATTGGCTTCACATATGTATTGTTCTTTTTACCCTCCAGATGAGGATGAAGA 
AGAAGGTGATTGTGAAGAAGAAGAGTTTGAGCCATCAACTCAATATGAGTATGGTACTGA 
AGATGATTACCAAGGTAAACCTTTGGAATTTGGTGCCACTTCTGCTGCTCTTCAACCTGA 
AGAAGAGCAAGAAGAAGATTGGTTAGATGATGATAGTCAACAAACTGTTGGTCAACAAGA 
CGGCAGTGAGGACAATCAGACAACTACTATTCAAACAATTGTTGAGGTTCAACCTCAATT 
AGAGATGGAACTTACACCAGTTGTTCAGACTATTGAAGTGAATAGTTTTAGTGGTTATTT 
AAAACTTACTGACAATGTATACATTAAAAATGCAGACATTGTGGAAGAAGCTAAAAAGGT 
AAAACCAACAGTGGTTGTTAATGCAGCCAATGTTTACCTTAAACATGGAGGAGGTGTTGC 
AGGAGCCTTAAATAAGGCTACTAACAATGCCATGCAAGTTGAATCTGATGATTACATAGC 
TACTAATGGACCACTTAAAGTGGGTGGTAGTTGTGTTTTAAGCGGACACAATCTTGCTAA 
ACACTGTCTTCATGTTGTCGGCCCAAATGTTAACAAAGGTGAAGACATTCAACTTCTTAA 
GAGTGCTTATGAAAATTTTAATCAGCACGAAGTTCTACTTGCACCATTATTATCAGCTGG 
TATTTTTGGTGCTGACCCTATACATTCTTTAAGAGTTTGTGTAGATACTGTTCGCACAAA 
TGTCTACTTAGCTGTCTTTGATAAAAATCTCTATGACAAACTTGTTTCAAGCTTTTTGGA 
AATGAAGAGTGAAAAGCAAGTTGAACAAAAGATCGCTGAGATTCCTAAAGAGGAAGTTAA 
GCCATTTATAACTGAAAGTAAACCTTCAGTTGAACAGAGAAAACAAGATGATAAGAAAAT 
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CAAAGCTTGTGTTGAAGAAGTTACAACAACTCTGGAAGAAACTAAGTTCCTCACAGAAAA 
CTTGTTACTTTATATTGACATTAATGGCAATCTTCATCCAGATTCTGCCACTCTTGTTAG 
TGACATTGACATCACTTTCTTAAAGAAAGATGCTCCATATATAGTGGGTGATGTTGTTCA 
AGAGGGTGTTTTAACTGCTGTGGTTATACCTACTAAAAAGGCTGGTGGCACTACTGAAAT 
GCTAGCGAAAGCTTTGAGAAAAGTGCCAACAGACAATTATATAACCACTTACCCGGGTCA 
GGGTTTAAATGGTTACACTGTAGAGGAGGCAAAGACAGTGCTTAAAAAGTGTAAAAGTGC 
CTTTTACATTCTACCATCTATTATCTCTAATGAGAAGCAAGAAATTCTTGGAACTGTTTC 
TTGGAATTTGCGAGAAATGCTTGCACATGCAGAAGAAACACGCAAATTAATGCCTGTCTG 
TGTGGAAACTAAAGCCATAGTTTCAACTATACAGCGTAAATATAAGGGTATTAAAATACA 
AGAGGGTGTGGTTGATTATGGTGCTAGATTTTACTTTTACACCAGTAAAACAACTGTAGC 
GTCACTTATCAACACACTTAACGATCTAAATGAAACTCTTGTTACAATGCCACTTGGCTA 
TGTAACACATGGCTTAAATTTGGAAGAAGCTGCTCGGTATATGAGATCTCTCAAAGTGCC 
AGCTACAGTTTCTGTTTCTTCACCTGATGCTGTTACAGCGTATAATGGTTATCTTACTTC 
TTCTTCTAAAACACCTGAAGAACATTTTATTGAAACCATCTCACTTGCTGGTTCCTATAA 
AGATTGGTCCTATTCTGGACAATCTACACAACTAGGTATAGAATTTCTTAAGAGAGGTGA 
TAAAAGTGTATATTACACTAGTAATCCTACCACATTCCACCTAGATGGTGAAGTTATCAC 
CTTTGACAATCTTAAGACACTTCTTTCTTTGAGAGAAGTGAGGACTATTAAGGTGTTTAC 
AACAGTAGACAACATTAACCTCCACACGCAAGTTGTGGACATGTCAATGACATATGGACA 
ACAGTTTGGTCCAACTTATTTGGATGGAGCTGATGTTACTAAAATAAAACCTCATAATTC 
ACATGAAGGTAAAACATTTTATGTTTTACCTAATGATGACACTCTACGTGTTGAGGCTTT 
TGAGTACTACCACACAACTGATCCTAGTTTTCTGGGTAGGTACATGTCAGCATTAAATCA 
CACTAAAAAGTGGAAATACCCACAAGTTAATGGTTTAACTTCTATTAAATGGGCAGATAA 
CAACTGTTATCTTGCCACTGCATTGTTAACACTCCAACAAATAGAGTTGAAGTTTAATCC 
ACCTGCTCTACAAGATGCTTATTACAGAGCAAGGGCTGGTGAAGCTGCTAACTTTTGTGC 
ACTTATCTTAGCCTACTGTAATAAGACAGTAGGTGAGTTAGGTGATGTTAGAGAAACAAT 
GAGTTACTTGTTTCAACATGCCAATTTAGATTCTTGCAAAAGAGTCTTGAACGTGGTGTG 
TAAAACTTGTGGACAACAGCAGACAACCCTTAAGGGTGTAGAAGCTGTTATGTACATGGG 
CACACTTTCTTATGAACAATTTAAGAAAGGTGTTCAGATACCTTGTACGTGTGGTAAACA 
AGCTACAAAATATCTAGTACAACAGGAGTCACCTTTTGTTATGATGTCAGCACCACCTGC 
TCAGTATGAACTTAAGCATGGTACATTTACTTGTGCTAGTGAGTACACTGGTAATTACCA 
GTGTGGTCACTATAAACATATAACTTCTAAAGAAACTTTGTATTGCATAGACGGTGCTTT 
ACTTACAAAGTCCTCAGAATACAAAGGTCCTATTACGGATGTTTTCTACAAAGAAAACAG 
TTACACAACAACCATAAAACCAGTTACTTATAAATTGGATGGTGTTGTTTGTACAGAAAT 
TGACCCTAAGTTGGACAATTATTATAAGAAAGACAATTCTTATTTCACAGAGCAACCAAT 
TGATCTTGTACCAAACCAACCATATCCAAACGCAAGCTTCGATAATTTTAAGTTTGTATG 
TGATAATATCAAATTTGCTGATGATTTAAACCAGTTAACTGGTTATAAGAAACCTGCTTC 
AAGAGAGCTTAAAGTTACATTTTTCCCTGACTTAAATGGTGATGTGGTGGCTATTGATTA 
TAAACACTACACACCCTCTTTTAAGAAAGGAGCTAAATTGTTACATAAACCTATTGTTTG 
GCATGTTAACAATGCAACTAATAAAGCCACGTATAAACCAAATACCTGGTGTATACGTTG 
TCTTTGGAGCACAAAACCAGTTGAAACATCAAATTCGTTTGATGTACTGAAGTCAGAGGA 
CGCGCAGGGAATGGATAATCTTGCCTGCGAAGATCTAAAACCAGTCTCTGAAGAAGTAGT 
GGAAAATCCTACCATACAGAAAGACGTTCTTGAGTGTAATGTGAAAACTACCGAAGTTGT 
AGGAGACATTATACTTAAACCAGCAAATAATAGTTTAAAAATTACAGAAGAGGTTGGCCA 
CACAGATCTAATGGCTGCTTATGTAGACAATTCTAGTCTTACTATTAAGAAACCTAATGA 
ATTATCTAGAGTATTAGGTTTGAAAACCCTTGCTACTCATGGTTTAGCTGCTGTTAATAG 
TGTCCCTTGGGATACTATAGCTAATTATGCTAAGCCTTTTCTTAACAAAGTTGTTAGTAC 
AACTACTAACATAGTTACACGGTGTTTAAACCGTGTTTGTACTAATTATATGCCTTATTT 
CTTTACTTTATTGCTACAATTGTGTACTTTTACTAGAAGTACAAATTCTAGAATTAAAGC 
ATCTATGCCGACTACTATAGCAAAGAATACTGTTAAGAGTGTCGGTAAATTTTGTCTAGA 
GGCTTCATTTAATTATTTGAAGTCACCTAATTTTTCTAAACTGATAAATATTATAATTTG 
GTTTTTACTATTAAGTGTTTGCCTAGGTTCTTTAATCTACTCAACCGCTGCTTTAGGTGT 
TTTAATGTCTAATTTAGGCATGCCTTCTTACTGTACTGGTTACAGAGAAGGCTATTTGAA 
CTCTACTAATGTCACTATTGCAACCTACTGTACTGGTTCTATACCTTGTAGTGTTTGTCT 
TAGTGGTTTAGATTCTTTAGACACCTATCCTTCTTTAGAAACTATACAAATTACCATTTC 
ATCTTTTAAATGGGATTTAACTGCTTTTGGCTTAGTTGCAGAGTGGTTTTTGGCATATAT 
TCTTTTCACTAGGTTTTTCTATGTACTTGGATTGGCTGCAATCATGCAATTGTTTTTCAG 
CTATTTTGCAGTACATTTTATTAGTAATTCTTGGCTTATGTGGTTAATAATTAATCTTGT 
ACAAATGGCCCCGATTTCAGCTATGGTTAGAATGTACATCTTCTTTGCATCATTTTATTA 
TGTATGGAAAAGTTATGTGCATGTTGTAGACGGTTGTAATTCATCAACTTGTATGATGTG 
TTACAAACGTAATAGAGCAACAAGAGTCGAATGTACAACTATTGTTAATGGTGTTAGAAG 
GTCCTTTTATGTCTATGCTAATGGAGGTAAAGGCTTTTGCAAACTACACAATTGGAATTG 
TGTTAATTGTGATACATTCTGTGCTGGTAGTACATTTATTAGTGATGAAGTTGCGAGAGA 
CTTGTCACTACAGTTTAAAAGACCAATAAATCCTACTGACCAGTCTTCTTACATCGTTGA 
TAGTGTTACAGTGAAGAATGGTTCCATCCATCTTTACTTTGATAAAGCTGGTCAAAAGAC 
TTATGAAAGACATTCTCTCTCTCATTTTGTTAACTTAGACAACCTGAGAGCTAATAACAC 
TAAAGGTTCATTGCCTATTAATGTTATAGTTTTTGATGGTAAATCAAAATGTGAAGAATC 
ATCTGCAAAATCAGCGTCTGTTTACTACAGTCAGCTTATGTGTCAACCTATACTGTTACT 
AGATCAGGCATTAGTGTCTGATGTTGGTGATAGTGCGGAAGTTGCAGTTAAAATGTTTGA 
TGCTTACGTTAATACGTTTTCATCAACTTTTAACGTACCAATGGAAAAACTCAAAACACT 
AGTTGCAACTGCAGAAGCTGAACTTGCAAAGAATGTGTCCTTAGACAATGTCTTATCTAC 
TTTTATTTCAGCAGCTCGGCAAGGGTTTGTTGATTCAGATGTAGAAACTAAAGATGTTGT 
TGAATGTCTTAAATTGTCACATCAATCTGACATAGAAGTTACTGGCGATAGTTGTAATAA 
CTATATGCTCACCTATAACAAAGTTGAAAACATGACACCCCGTGACCTTGGTGCTTGTAT 
TGACTGTAGTGCGCGTCATATTAATGCGCAGGTAGCAAAAAGTCACAACATTGCTTTGAT 
ATGGAACGTTAAAGATTTCATGTCATTGTCTGAACAACTACGAAAACAAATACGTAGTGC 
TGCTAAAAAGAATAACTTACCTTTTAAGTTGACATGTGCAACTACTAGACAAGTTGTTAA 
TGTTGTAACAACAAAGATAGCACTTAAGGGTGGTAAAATTGTTAATAATTGGTTGAAGCA 
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GTTAATTAAAGTTACACTTGTGTTCCTTTTTGTTGCTGCTATTTTCTATTTAATAACACC 
TGTTCATGTCATGTCTAAACATACTGACTTTTCAAGTGAAATCATAGGATACAAGGCTAT 
TGATGGTGGTGTCACTCGTGACATAGCATCTACAGATACTTGTTTTGCTAACAAACATGC 
TGATTTTGACACATGGTTTAGCCAGCGTGGTGGTAGTTATACTAATGACAAAGCTTGCCC 
ATTGATTGCTGCAGTCATAACAAGAGAAGTGGGTTTTGTCGTGCCTGGTTTGCCTGGCAC 
GATATTACGCACAACTAATGGTGACTTTTTGCATTTCTTACCTAGAGTTTTTAGTGCAGT 
TGGTAACATCTGTTACACACCATCAAAACTTATAGAGTACACTGACTTTGCAACATCAGC 
TTGTGTTTTGGCTGCTGAATGTACAATTTTTAAAGATGCTTCTGGTAAGCCAGTACCATA 
TTGTTATGATACCAATGTACTAGAAGGTTCTGTTGCTTATGAAAGTTTACGCCCTGACAC 
ACGTTATGTGCTCATGGATGGCTCTATTATTCAATTTCCTAACACCTACCTTGAAGGTTC 
TGTTAGAGTGGTAACAACTTTTGATTCTGAGTACTGTAGGCACGGCACTTGTGAAAGATC 
AGAAGCTGGTGTTTGTGTATCTACTAGTGGTAGATGGGTACTTAACAATGATTATTACAG 
ATCTTTACCAGGAGTTTTCTGTGGTGTAGATGCTGTAAATTTACTTACTAATATGTTTAC 
ACCACTAATTCAACCTATTGGTGCTTTGGACATATCAGCATCTATAGTAGCTGGTGGTAT 
TGTAGCTATCGTAGTAACATGCCTTGCCTACTATTTTATGAGGTTTAGAAGAGCTTTTGG 
TGAATACAGTCATGTAGTTGCCTTTAATACTTTACTATTCCTTATGTCATTCACTGTACT 
CTGTTTAACACCAGTTTACTCATTCTTACCTGGTGTTTATTCTGTTATTTACTTGTACTT 
GACATTTTATCTTACTAATGATGTTTCTTTTTTAGCACATATTCAGTGGATGGTTATGTT 
CACACCTTTAGTACCTTTCTGGATAACAATTGCTTATATCATTTGTATTTCCACAAAGCA 
TTTCTATTGGTTCTTTAGTAATTACCTAAAGAGACGTGTAGTCTTTAATGGTGTTTCCTT 
TAGTACTTTTGAAGAAGCTGCGCTGTGCACCTTTTTGTTAAATAAAGAAATGTATCTAAA 
GTTGCGTAGTGATGTGCTATTACCTCTTACGCAATATAATAGATACTTAGCTCTTTATAA 
TAAGTACAAGTATTTTAGTGGAGCAATGGATACAACTAGCTACAGAGAAGCTGCTTGTTG 
TCATCTCGCAAAGGCTCTCAATGACTTCAGTAACTCAGGTTCTGATGTTCTTTACCAACC 
ACCACAAACCTCTATCACCTCAGCTGTTTTGCAGAGTGGTTTTAGAAAAATGGCATTCCC 
ATCTGGTAAAGTTGAGGGTTGTATGGTACAAGTAACTTGTGGTACAACTACACTTAACGG 
TCTTTGGCTTGATGACGTAGTTTACTGTCCAAGACATGTGATCTGCACCTCTGAAGACAT 
GCTTAACCCTAATTATGAAGATTTACTCATTCGTAAGTCTAATCATAATTTCTTGGTACA 
GGCTGGTAATGTTCAACTCAGGGTTATTGGACATTCTATGCAAAATTGTGTACTTAAGCT 
TAAGGTTGATACAGCCAATCCTAAGACACCTAAGTATAAGTTTGTTCGCATTCAACCAGG 
ACAGACTTTTTCAGTGTTAGCTTGTTACAATGGTTCACCATCTGGTGTTTACCAATGTGC 
TATGAGGCCCAATTTCACTATTAAGGGTTCATTCCTTAATGGTTCATGTGGTAGTGTTGG 
TTTTAACATAGATTATGACTGTGTCTCTTTTTGTTACATGCACCATATGGAATTACCAAC 
TGGAGTTCATGCTGGCACAGACTTAGAAGGTAACTTTTATGGACCTTTTGTTGACAGGCA 
AACAGCACAAGCAGCTGGTACGGACACAACTATTACAGTTAATGTTTTAGCTTGGTTGTA 
CGCTGCTGTTATAAATGGAGACAGGTGGTTTCTCAATCGATTTACCACAACTCTTAATGA 
CTTTAACCTTGTGGCTATGAAGTACAATTATGAACCTCTAACACAAGACCATGTTGACAT 
ACTAGGACCTCTTTCTGCTCAAACTGGAATTGCCGTTTTAGATATGTGTGCTTCATTAAA 
AGAATTACTGCAAAATGGTATGAATGGACGTACCATATTGGGTAGTGCTTTATTAGAAGA 
TGAATTTACACCTTTTGATGTTGTTAGACAATGCTCAGGTGTTACTTTCCAAAGTGCAGT 
GAAAAGAACAATCAAGGGTACACACCACTGGTTGTTACTCACAATTTTGACTTCACTTTT 
AGTTTTAGTCCAGAGTACTCAATGGTCTTTGTTCTTTTTTTTGTATGAAAATGCCTTTTT 
ACCTTTTGCTATGGGTATTATTGCTATGTCTGCTTTTGCAATGATGTTTGTCAAACATAA 
GCATGCATTTCTCTGTTTGTTTTTGTTACCTTCTCTTGCCACTGTAGCTTATTTTAATAT 
GGTCTATATGCCTGCTAGTTGGGTGATGCGTATTATGACATGGTTGGATATGGTTGATAC 
TAGTTTGTCTGGTTTTAAGCTAAAAGACTGTGTTATGTATGCATCAGCTGTAGTGTTACT 
AATCCTTATGACAGCAAGAACTGTGTATGATGATGGTGCTAGGAGAGTGTGGACACTTAT 
GAATGTCTTGACACTCGTTTATAAAGTTTATTATGGTAATGCTTTAGATCAAGCCATTTC 
CATGTGGGCTCTTATAATCTCTGTTACTTCTAACTACTCAGGTGTAGTTACAACTGTCAT 
GTTTTTGGCCAGAGGTATTGTTTTTATGTGTGTTGAGTATTGCCCTATTTTCTTCATAAC 
TGGTAATACACTTCAGTGTATAATGCTAGTTTATTGTTTCTTAGGCTATTTTTGTACTTG 
TTACTTTGGCCTCTTTTGTTTACTCAACCGCTACTTTAGACTGACTCTTGGTGTTTATGA 
TTACTTAGTTTCTACACAGGAGTTTAGATATATGAATTCACAGGGACTACTCCCACCCAA 
GAATAGCATAGATGCCTTCAAACTCAACATTAAATTGTTGGGTGTTGGTGGCAAACCTTG 
TATCAAAGTAGCCACTGTACAGTCTAAAATGTCAGATGTAAAGTGCACATCAGTAGTCTT 
ACTCTCAGTTTTGCAACAACTCAGAGTAGAATCATCATCTAAATTGTGGGCTCAATGTGT 
CCAGTTACACAATGACATTCTCTTAGCTAAAGATACTACTGAAGCCTTTGAAAAAATGGT 
TTCACTACTTTCTGTTTTGCTTTCCATGCAGGGTGCTGTAGACATAAACAAGCTTTGTGA 
AGAAATGCTGGACAACAGGGCAACCTTACAAGCTATAGCCTCAGAGTTTAGTTCCCTTCC 
ATCATATGCAGCTTTTGCTACTGCTCAAGAAGCTTATGAGCAGGCTGTTGCTAATGGTGA 
TTCTGAAGTTGTTCTTAAAAAGTTGAAGAAGTCTTTGAATGTGGCTAAATCTGAATTTGA 
CCGTGATGCAGCCATGCAACGTAAGTTGNAAAAGATGGCTGATCAAGCTATGACCCAAAT 
GTATAAACAGGCTAGATCTGAGGACAAGAGGGCAAAAGTTACTAGTGCTATGCAGACAAT 
GCTTTTCACTATGCTTAGAAAGTTGGATAATGATGCACTCAACAACATTATCAACAATGC 
AAGAGATGGTTGTGTTCCCTTGAACATAATACCTCTTACAACAGCAGCCAAACTAATGGT 
TGTCATACCAGACTATAACACATATAAAAATACGTGTGATGGTACAACATTTACTTATGC 
ATCAGCATTGTGGGAAATCCAACAGGTTGTAGATGCAGATAGTAAAATTGTTCAACTTAG 
TGAAATTAGTATGGACAATTCACCTAATTTAGCATGGCCTCTTATTGTAACAGCTTTAAG 
GGCCAATTCTGCTGTCAAATTACAGAATAATGAGCTTAGTCCTGTTGCACTACGACAGAT 
GTCTTGTGCTGCCGGTACTACACAAACTGCTTGCACTGATGACAATGCGTTAGCTTACTA 
CAACACAACAAAGGGAGGTAGGTTTGTACTTGCACTGTTATCCGATTTACAGGATTTGAA 
ATGGGCTAGATTCCCTAAGAGTGATGGAACTGGTACTATCTATACAGAACTGGAACCACC 
TTGTAGGTTTGTTACAGACACACCTAAAGGTCCTAAAGTGAAGTATTTATACTTTATTAA 
AGGATTAAACAACCTAAATAGAGGTATGGTACTTGGTAGTTTAGCTGCCACAGTACGTCT 
ACAAGCTGGTAATGCAACAGAAGTGCCTGCCAATTCAACTGTATTATCTTTCTGTGCTTT 
TGCTGTAGATGCTGCTAAAGCTTACAAAGATTATCTAGCTAGTGGGGGACAACCAATCAC 
TAATTGTGTTAAGATGTTGTGTACACACACTGGTACTGGTCAGGCAATAACAGTTACACC 
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GGAAGCCAATATGGATCAAGAATCCTTTGGTGGTGCATCGTGTTGTCTGTACTGCCGTTG 
CCACATAGATCATCCAAATCCTAAAGGATTTTGTGACTTAAAAGGTAAGTATGTACAAAT 
ACCTACAACTTGTGCTAATGACCCTGTGGGTTTTACACTTAAAAACACAGTCTGTACCGT 
CTGCGGTATGTGGAAAGGTTATGGCTGTAGTTGTGATCAACTCCGCGAACCCATGCTTCA 
GTCAGCTGATGCACAATCGTTTTTAAACGGGTTTGCGGTGTAAGTGCAGCCCGTCTTACA 
CCGTGCGGCACAGGCACTAGTACTGATGTCGTATACAGGGCTTTTGACATCTACAATGAT 
AAAGTAGCTGGTTTTGCTAAATTCCTAAAAACTAATTGTTGTCGCTTCCAAGAAAAGGAC 
GAAGATGACAATTTAATTGATTCTTACTTTGTAGTTAAGAGACACACTTTCTCTAACTAC 
CAACATGAAGAAACAATTTATAATTTACTTAAGGATTGTCCAGCTGTTGCTAAACATGAC 
TTCTTTAAGTTTAGAATAGACGGTGACATGGTACCACATATATCACGTCAACGTCTTACT 
AAATACACAATGGCAGACCTCGTCTATGCTTTAAGGCATTTTGATGAAGGTAATTGTGAC 
ACATTAAAAGAAATACTTGTCACATACAATTGTTGTGATGATGATTATTTCAATAAAAAG 
GACTGGTATGATTTTGTAGAAAACCCAGATATATTACGCGTATACGCCAACTTAGGTGAA 
CGTGTACGCCAAGCTTTGTTAAAAACAGTACAATTCTGTGATGCCATGCGAAATGCTGGT 
ATTGTTGGTGTACTGACATTAGATAATCAAGATCTCAATGGTAACTGGTATGATTTCGGT 
GATTTCATACAAACCACGCCAGGTAGTGGAGTTCCTGTTGTAGATTCTTATTATTCATTG 
TTAATGCCTATATTAACCTTGACCAGGGCTTTAACTGCAGAGTCACATGTTGACACTGAC 
TTAACAAAGCCTTACATTAAGTGGGATTTGTTAAAATATGACTTCACGGAAGAGAGGTTA 
AAACTCTTTGACCGTTATTTTAAATATTGGGATCAGACATACCACCCAAATTGTGTTAAC 
TGTTTGGATGACAGATGCATTCTGCATTGTGCAAACTTTAATGTTTTATTCTCTACAGTG 
TTCCCACTTACAAGTTTTGGACCACTAGTGAGAAAAATATTTGTTGATGGTGTTCCATTT 
GTAGTTTCAACTGGATACCACTTCAGAGAGCTAGGTGTTGTACATAATCAGGATGTAAAC 
TTACATAGCTCTAGACTTAGTTTTAAGGAATTACTTGTGTATGCTGCTGACCCTGCTATG 
CACGCTGCTTCTGGTAATCTATTACTAGATAAACGCACTACGTGCTTTTCAGTAGCTGCA 
CTTACTAACAATGTTGCTTTTCAAACTGTCAAACCCGGTAATTTTAACAAAGACTTCTAT 
GACTTTGCTGTGTCTAAGGGTTTCTTTAAGGAAGGAAGTTCTGTTGAATTAAAACACTTC 
TTCTTTGCTCAGGATGGTAATGCTGCTATCAGCGATTATGACTACTATCGTTATAATCTA 
CCAACAATGTGTGATATCAGACAACTACTATTTGTAGTTGAAGTTGTTGATAAGTACTTT 
GATTGTTACGATGGTGGCTGTATTAATGCTAACCAAGTCATCGTCAACAACCTAGACAAA 
TCAGCTGGTTTTCCATTTAATAAATGGGGTAAGGCTAGACTTTATTATGATTCAATGAGT 
TATGAGGATCAAGATGCACTTTTCGCATATACAAAACGTAATGTCATCCCTACTATAACT 
CAAATGAATCTTAAGTATGCCATTAGTGCAAAGAATAGAGCTCGCACCGTAGCTGGTGTC 
TCTATCTGTAGTACTATGACCAATAGACAGTTTCATCAAAAATTATTGAAATCAATAGCC 
GCCACTAGAGGAGCTACTGTAGTAATTGGAACAAGCAAATTCTATGGTGGTTGGCACAAC 
ATGTTAAAAACTGTTTATAGTGATGTAGAAAACCCTCACCTTATGGGTTGGGATTATCCT 
AAATGTGATAGAGCCATGCCTAACATGCTTAGAATTATGGCCTCACTTGTTCTTGCTCGC 
AAACATACAACGTGTTGTAGCTTGTCACACCGTTTCTATAGATTAGCTAATGAGTGTGCT 
CAAGTATTGAGTGAAATGGTCATGTGTGGCGGTTCACTATATGTTAAACCAGGTGGAACC 
TCATCAGGAGATGCCACAACTGCTTATGCTAATAGTGTTTTTAACATTTGTCAAGCTGTC 
ACGGCCAATGTTAATGCACTTTTATCTACTGATGGTAACAAAATTGCCGATAAGTATGTC 
CGCAATTTACAACACAGACTTTATGAGTGTCTCTATAGAAATAGAGATGTTGACACAGAC 
TTTGTGAATGAGTTTTACGCATATTTGCGTAAACATTTCTCAATGATGATACTCTCTGAC 
GATGCTGTTGTGTGTTTCAATAGCACTTATGCATCTCAAGGTCTAGTGGCTAGCATAAAG 
AACTTTAAGTCAGTTCTTTATTATCAAAACAATGTTTTTATGTCTGAAGCAAAATGTTGG 
ACTGAGACTGACCTTACTAAAGGACCTCATGAATTTTGCTCTCAACATACAATGCTAGTT 
AAACAGGGTGATGATTATGTGTACCTTCCTTACCCAGATCCATCAAGAATCCTAGGGGCC 
GGCTGTTTTGTAGATGATATCGTAAAAACAGATGGTACACTTATGATTGAACGGTTCGTG 
TCTTTAGCTATAGATGCTTACCCACTTACTAAACATCCTAATCAGGAGTATGCTGATGTC 
TTTCATTTGTACTTACAATACATAAGAAAGCTACATGATGAGTTAACAGGACACATGTTA 
GACATGTATTCTGTTATGCTTACTAATGATAACACTTCAAGGTATTGGGAACCTGAGTTT 
TATGAGGCTATGTACACACCGCATACAGTCTTACAGGCTGTTGGGGCTTGTGTTCTTTGC 
AATTCACAGACTTCATTAAGATGTGGTGCTTGCATACGTAGACCATTCTTATGTTGTAAA 
TGCTGTTACGACCATGTCATATCAACATCACATAAATTAGTCTTGTCTGTTAATCCGTAT 
GTTTGCAATGCTCCAGGTTGTGATGTCACAGATGTGACTCAACTTTACTTAGGAGGTATG 
AGCTATTATTGTAAATCACATAAACCACCCATTAGTTTTCCATTGTGTGCTAATGGACAA 
GTTTTTGGTTTATATAAAAATACATGTGTTGGTAGCGATAATGTTACTGACTTTAATGCA 
ATTGCAACATGTGACTGGACAAATGCTGGTGATTACATTTTAGCTAACACCTGTACTGAA 
AGACTCAAGCTTTTTGCAGCAGAAACGCTCAAAGCTACTGAGGAGACATTTAAACTGTCT 
TATGGTATTGCTACTGTACGTGAAGTGCTGTCTGACAGAGAATTACATCTTTCATGGGAA 
GTTGGTAAACCTAGACCACCACTTAACCGAAATTATGTCTTTACTGGTTATCGTGTAACT 
AAAAACAGTAAAGTACAAATAGGAGAGTACACCTTTGAAAAAGGTGACTATGGTGATGCT 
GTTGTTTACCGAGGTACAACAACTTACAAATTAAATGTTGGTGATTATTTTGTGCTGACA 
TCACATACAGTAATGCCATTAAGTGCACCTACACTAGTGCCACAAGAGCACTATGTTAGA 
ATTACTGGCTTATACCCAACACTCAATATCTCAGATGAGTTTTCTAGCAATGTTGCAAAT 
TATCAAAAGGTTGGTATGCAAAAGTATTCTACACTCCAGGGACCACCTGGTACTGGTAAG 
AGTCATTTTGCTATTGGCCTAGCTCTCTACTACCCTTCTGCTCGCATAGTGTATACAGCT 
TGCTCTCATGCCGCTGTTGATGCACTATGTGAGAAGGCATTAAAATATTTGCCTATAGAT 
AAATGTAGTAGAATTATACCTGCACGTGCTCGTGTAGAGTGTTTTGATAAATTCAAAGTG 
AATTCAACATTAGAACAGTATGTCTTTTGTACTGTAAATGCATTGCCTGAGACGACAGCA 
GATATAGTTGTCTTTGATGAAATTTCAATGGCCACAAATTATGATTTGAGTGTTGTCAAT 
GCCAGATTACGTGCTAAGCACTATGTGTACATTGGCGACCCTGCTCAATTACCTGCACCA 
CGCACATTGCTAACTAAGGGCACACTAGAACCAGAATATTTCAATTCAGTGTGTAGACTT 
ATGAAAACTATAGGTCCAGACATGTTCCTCGGAACTTGTCGGCGTTGTCCTGCTGAAATT 
GTTGACACTGTGAGTGCTTTGGTTTATGATAATAAGCTTAAAGCACATAAAGACAAATCA 
GCTCAATGCTTTAAAATGTTTTATAAGGGTGTTATCACGCATGATGTTTCATCTGCAATT 
AACAGGCCACAAATAGGCGTGGTAAGAGAATTCCTTACACGTAACCCTGCTTGGAGAAAA 
GCTGTCTTTATTTCACCTTATAATTCACAGAATGCTGTAGCCTCAAAGATTTTGGGACTA 
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CCAACTCAAACTGTTGATTCATCACAGGGCTCAGAATATGACTATGTCATATTCACTCAA 
ACCACTGAAACAGCTCACTCTTGTAATGTAAACAGATTTAATGTTGCTATTACCAGAGCA 
AAAGTAGGCATACTTTGCATAATGTCTGATAGAGACCTTTATGACAAGTTGCAATTTACA 
AGTCTTGAAATTCCACGTAGGAATGTGGCAACTTTACAAGCTGAAAATGTAACAGGACTC 
TTTAAAGATTGTAGTAAGGTAATCACTGGGTTACATCCTACACAGGCACCTACACACCTC 
AGTGTTGACACTAAATTCAAAACTGAAGGTTTATGTGTTGACATACCTGGCATACCTAAG 
GACATGACCTATAGAAGACTCATCTCTATGATGGGTTTTAAAATGAATTATCAAGTTAAT 
GGTTACCCTAACATGTTTATCACCCGCGAAGAAGCTATAAGACATGTACGTGCATGGATT 
GGCTTCGATGTCGAGGGGTGTCATGCTACTAGAGAAGCTGTTGGTACCAATTTACCTTTA 
CAGCTAGGTTTTTCTACAGGTGTTAACCTAGTTGCTGTACCTACAGGTTATGTTGATACA 
CCTAATAATACAGATTTTTCCAGAGTTAGTGCTAAACCACCGCCTGGAGATCAATTTAAA 
CACCTCATACCACTTATGTACAAAGGACTTCCTTGGAATGTAGTGCGTATAAAGATTGTA 
CAAATGTTAAGTGACACACTTAAAAATCTCTCTGACAGAGTCGTATTTGTCTTATGGGCA 
CATGGCTTTGAGTTGACATCTATGAAGTATTTTGTGAAAATAGGACCTGAGCGCACCTGT 
TGTCTATGTGATAGACGTGCCACATGCTTTTCCACTGCTTCAGACACTTATGCCTGTTGG 
CATCATTCTATTGGATTTGATTACGTCTATAATCCGTTTATGATTGATGTTCAACAATGG 
GGTTTTACAGGTAACCTACAAAGCAACCATGATCTGTATTGTCAAGTCCATGGTAATGCA 
CATGTAGCTAGTTGTGATGCAATCATGACTAGGTGTCTAGCTGTCCACGAGTGCTTTGTT 
AAGCGTGTTGACTGGACTATTGAATATCCTATAATTGGTGATGAACTGAAGATTAATGCG 
GCTTGTAGAAAGGTTCAACACATGGTTGTTAAAGCTGCATTATTAGCAGACAAATTCCCA 
GTTCTTCACGACATTGGTAACCCTAAAGCTATTAAGTGTGTACCTCAAGCTGATGTAGAA 
TGGAAGTTCTATGATGCACAGCCTTGTAGTGACAAAGCTTATAAAATAGAAGAATTATTC 
TATTCTTATGCCACACATTCTGACAAATTCACAGATGGTGTATGCCTATTTTGGAATTGC 
AATGTCGATAGATATCCTGCTAATTCCATTGTTTGTAGATTTGACACTAGAGTGCTATCT 
AACCTTAACTTGCCTGGTTGTGATGGTGGCAGTTTGTATGTAAATAAACATGCATTCCAC 
ACACCAGCTTTTGATAAAAGTGCTTTTGTTAATTTAAAACAATTACCATTTTTCTATTAC 
TCTGACAGTCCATGTGAGTCTCATGGAAAACAAGTAGTGTCAGATATAGATTATGTACCA 
CTAAAGTCTGCTACGTGTATAACACGTTGCAATTTAGGTGGTGCTGTCTGTAGACATCAT 
GCTAATGAGTACAGATTGTATCTCGATGCTTATAACATGATGATCTCAGCTGGCTTTAGC 
TTGTGGGTTTACAAACAATTTGATACTTATAACCTCTGGAACACTTTTACAAGACTTCAG 
AGTTTAGAAAATGTGGCTTTTAATGTTGTAAATAAGGGACACTTTGATGGACAACAGGGT 
GAAGTACCAGTTTCTATCATTAATAACACTGTTTACACAAAAGTTGATGGTGTTGATGTA 
GAATTGTTTGAAAATAAAACAACATTACCTGTTAATGTAGCATTTGAGCTTTGGGCTAAG 
CGCAACATTAAACCAGTACCAGAGGTGAAAATACTCAATAATTTGGGTGTGGACATTGCT 
GCTAATACTGTGATCTGGGACTACAAAAGAGATGCTCCAGCACATATATCTACTATTGGT 
GTTTGTTCTATGACTGACATAGCCAAGAAACCAACTGAAACGATTTGTGCACCACTCACT 
GTCTTTTTTGATGGTAGAGTTGATGGTCAAGTAGACTTATTTAGAAATGCCCGTAATGGT 
GTTCTTATTACAGAAGGTAGTGTTAAAGGTTTACAACCATCTGTAGGTCCCAAACAAGCT 
AGTCTTAATGGAGTCACATTAATTGGAGAAGCCGTAAAAACACAGTTCAATTATTATAAG 
AAAGTTGATGGTGTTGTCCAACAATTACCTGAAACTTACTTTACTCAGAGTAGAAATTTA 
CAAGAATTTAAACCCAGGAGTCAAATGGAAATTGATTTCTTAGAATTAGCTATGGATGAA 
TTCATTGAACGGTATAAATTAGAAGGCTATGCCTTCGAACATATCGTTTATGGAGATTTT 
AGTCATAGTCAGTTAGGTGGTTTACATCTACTGATTGGACTAGCTAAACGTTTTAAGGAA 
TCACCTTTTGAATTAGAAGATTTTATTCCTATGGACAGTACAGTTAAAAACTATTTCATA 
ACAGATGCGCAAACAGGTTCATCTAAGTGTGTGTGTTCTGTTATTGATTTATTACTTGAT 
GATTTTGTTGAAATAATAAAATCCCAAGATTTATCTGTAGTTTCTAAGGTTGTCAAAGTG 
ACTATTGACTATACAGAAATTTCATTTATGCTTTGGTGTAAAGATGGCCATGTAGAAACA 
TTTTACCCAAAATTACAATCTAGTCAAGCGTGGCAACCGGGTGTTGCTATGCCTAATCTT 
TACAAAATGCAAAGAATGCTATTAGAAAAGTGTGACCTTCAAAATTATGGTGATAGTGCA 
ACATTACCTAAAGGCATAATGATGAATGTCGCAAAATATACTCAACTGTGTCAATATTTA 
AACACATTAACATTAGCTGTACCCTATAATATGAGAGTTATACATTTTGGTGCTGGTTCT 
GATAAAGGAGTTGCACCAGGTACAGCTGTTTTAAGACAGTGGTTGCCTACGGGTACGCTG 
CTTGTCGATTCAGATCTTAATGACTTTGTCTCTGATGCAGATTCAACTTTGATTGGTGAT 
TGTGCAACTGTACATACAGCTAATAAATGGGATCTCATTATTAGTGATATGTACGACCCT 
AAGACTAAAAATGTTACAAAAGAAAATGACTCTAAAGAGGGTTTTTTCACTTACATTTGT 
GGGTTTATACAANAAAAGCTAGCTCTTGGAGGTTCCGTGGCTATAAAGATAACAGAACAT 
TCTTGGAATGCTGATCTTTATAAGCTCATGGGACACTTCGCATGGTGGACAGCCTTTGTT 
ACTAATGTGAATGCGTCATCATCTGAAGCATTTTTAATTGGATGTAATTATCTTGGCAAA 
CCACGCGAACAAATAGATGGTTATGTCATGCATGCAAATTACATATTTTGGAGGAATACA 
AATCCAATTCAGTTGTCTTCCTATTCTTTATTTGACATGAGTAAATTTCCCCTTAAATTA 
AGGGGTACTGCTGTTATGTCTTTAAAAGAAGGTCAAATCAATGATATGATTTTATCTCTT 
CTTAGTAAAGGTAGACTTATAATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTT 
CTTGTTAACAACTAAACGAACAATGTTTGTTTTTCTTGTTTTATTGCCACTAGTCTCTAG 
TCAGTGTGTTAATCTTACAACCAGAACTCAATTACCCCCTGCATACACTAATTCTTTCAC 
ACGTGGTGTTTATTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTCAACTCAGGA 
CTTGTTCTTACCTTTCTTTTCCAATGTTACTTGGTTCCATGCTATACATGTCTCTGGGAC 
CAATGGTACTAAGAGGTTTGATAACCCTGTCCTACCATTTAATGATGGTGTTTATTTTGC 
TTCCACTGAGAAGTCTAACATAATAAGAGGCTGGATTTTTGGTACTACTTTAGATTCGAA 
GACCCAGTCCCTACTTATTGTTAATAACGCTACTAATGTTGTTATTAAAGTCTGTGAATT 
TCAATTTTGTAATGATCCATTTTTGGGTGTTTATTACCACAAAAACAACAAAAGTTGGAT 
GGAAAGTGAGTTCAGAGTTTATTCTAGTGCGAATAATTGCACTTTTGAATATGTCTCTCA 
GCCTTTTCTTATGGACCTTGAAGGAAAACAGGGTAATTTCAAAAATCTTAGGGAATTTGT 
GTTTAAGAATATTGATGGTTATTTTAAAATATATTCTAAGCACACGCCTATTAATTTAGT 
GCGTGATCTCCCTCAGGGTTTTTCGGCTTTAGAACCATTGGTAGATTTGCCAATAGGTAT 
TAACATCACTAGGTTTCAAACTTTACTTGCTTTACATAGAAGTTATTTGACTCCTGGTGA 
TTCTTCTTCAGGTTGGACAGCTGGTGCTGCAGCTTATTATGTGGGTTATCTTCAACCTAG 
GACTTTTCTATTAAAATATAATGAAAATGGAACCATTACAGATGCTGTAGACTGTGCACT 
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TGACCCTCTCTCAGAAACAAAGTGTACGTTGAAATCCTTCACTGTAGAAAAAGGAATCTA 
TCAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTAC 
AAACTTGTGCCCTTTTGGTGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTATGCTTG 
GAACAGGAAGAGAATCAGCAACTGTGTTGCTGATTATTCTGTCCTATATAATTCCGCATC 
ATTTTCCACTTTTAAGTGTTATGGAGTGTCTCCTACTAAATTAAATGATCTCTGCTTTAC 
TAATGTCTATGCAGATTCATTTGTAATTAGAGGTGATGAAGTCAGACAAATCGCTCCAGG 
GCAAACTGGAAAGATTGCTGATTATAATTATAAATTACCAGATGATTTTACAGGCTGCGT 
TATAGCTTGGAATTCTAACAATCTTGATTCTAAGGTTGGTGGTAATTATAATTACCTGTA 
TAGATTGTTTAGGAAGTCTAATCTCAAACCTTTTGAGAGAGATATTTCAACTGAAATCTA 
TCAGGCCGGTAGCACACCTTGTAATGGTGTTGANGGTTTTAATTGTTACTTTCCTTTACA 
ATCATATGGTTTCCAACCCACTAATGGTGTTGGTTACCAACCATACAGAGTAGTAGTACT 
TTCTTTTGAACTTCTACATGCACCAGCAACTGTTTGTGGACCTAAAAAGTCTACTAATTT 
GGTTAAAAACAAATGTGTCAATTTCAACTTCAATGGTTTAACAGGCACAGGTGTTCTTAC 
TGAGTCTAACAAAAAGTTTCTGCCTTTCCAACAATTTGGCAGAGACATTGCTGACACTAC 
TGATGCTGTCCGTGATCCACAGACACTTGAGATTCTTGACATTACACCATGTTCTTTTGG 
TGGTGTCAGTGTTATAACACCAGGAACAAATACTTCTAACCAGGTTGCTGTTCTTTATCA 
GGGTGTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACTTACTCCTACTTG 
GCGTGTTTATTCTACAGGTTCTAATGTTTTTCAAACACGTGCAGGCTGTTTAATAGGGGC 
TGAACATGTCAACAACTCATATGAGTGTGACATACCCATTGGTGCAGGTATATGCGCTAG 
TTATCAGACTCAGACTAATTCTCCTCGGCGGGCACGTAGTGTAGCTAGTCAATCCATCAT 
TGCCTACACTATGTCACTTGGTGCAGAAAATTCAGTTGCTTACTCTAATAACTCTATTGC 
CATACCCACAAATTTTACTATTAGTGTTACCACAGAAATTCTACCAGTGTCTATGACCAA 
GACATCAGTAGATTGTACAATGTACATTTGTGGTGATTCAACTGAATGCAGCAATCTTTT 
GTTGCAATATGGCAGTTTTTGTACACAATTAAACCGTGCTTTAACTGGAATAGCTGTTGA 
ACAAGACAAAAACACCCAAGAAGTTTTTGCACAAGTCAAACAAATTTACAAAACACCACC 
AATTAAAGATTTTGGTGGTTTTAATTTTTCACAAATATTACCAGATCCATCAAAACCAAG 
CAAGAGGTCATTTATTGAAGATCTACTTTTCAACAAAGTGACACTTGCAGATGCTGGCTT 
CATCAAACAATATGGTGATTGCCTTGGTGATATTGCTGCTAGAGACCTCATTTGTGCACA 
AAAGTTTAACGGCCTTACTGTTTTGCCACCTTTGCTCACAGATGAAATGATTGCTCAATA 
CACTTCTGCACTGTTAGCGGGTACAATCACTTCTGGTTGGACCTTTGGTGCAGGTGCTGC 
ATTACAAATACCATTTGCTATGCAAATGGCTTATAGGTTTAATGGTATTGGAGTTACACA 
GAATGTTCTCTATGAGAACCAAAAATTGATTGCCAACCAATTTAATAGTGCTATTGGCAA 
AATTCAAGACTCACTTTCTTCCACAGCAAGTGCACTTGGAAAACTTCAAGATGTGGTCAA 
CCAAAATGCACAAGCTTTAAACACGCTTGTTAAACAACTTAGCTCCAATTTTGGTGCAAT 
TTCAAGTGTTTTAAATGATATCCTTTCACGTCTTGACAAAGTTGAGGCTGAAGTGCAAAT 
TGATAGGTTGATCACAGGCAGACTTCAAAGTTTGCAGACATATGTGACTCAACAATTAAT 
TAGAGCTGCAGAAATCAGAGCTTCTGCTAATCTTGCTGCTACTAAAATGTCAGAGTGTGT 
ACTTGGACAATCAAAAAGAGTTGATTTTTGTGGAAAGGGCTATCATCTTATGTCCTTCCC 
TCAGTCAGCACCTCATGGTGTAGTCTTCTTGCATGTGACTTATGTCCCTGCACAAGAAAA 
GAACTTCACAACTGCTCCTGCCATTTGTCATGATGGAAAAGCACACTTTCCTCGTGAAGG 
TGTCTTTGTTTCAAATGGCACACACTGGTTTGTAACACAAAGGAATTTTTATGAACCACA 
AATCATTACTACAGACAACACATTTGTGTCTGGTAACTGTGATGTTGTAATAGGAATTGT 
CAACAACACAGTTTATGATCCTTTGCAACCTGAATTAGACTCATTCAAGGAGGAGTTAGA 
TAAATATTTTAAGAATCATACATCACCAGATGTTGATTTAGGTGACATCTCTGGCATTAA 
TGCTTCAGTTGTAAACATTCAAAAAGAAATTGACCGCCTCAATGAGGTTGCCAAGAATTT 
AAATGAATCTCTCATCGATCTCCAAGAACTTGGAAAGTATGAGCAGTATATAAAATGGCC 
ATGGTACATTTGGCTAGGTTTTATAGCTGGCTTGATTGCCATAGTAATGGTGACAATTAT 
GCTTTGCTGTATGACCAGTTGCTGTAGTTGTCTCAAGGGCTGTTGTTCTTGTGGATCCTG 
CTGCAAATTTGATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACAC 
ATAAACGAACTTATGGATTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG 
CAAGGTGAAATCAAGGATGCTACTCCTTCAGATTTTGTTCGCGCTACTGCAACGATACCG 
ATACAAGCCTCACTCCCTTTCGGATGGCTTATTGTTGGCGTTGCACTTCTTGCTGTTTTT 
CAGAGCGCTTCCAAAATCATAACCCTCAAAAAGAGATGGCAACTAGCACTCTCCAAGGGT 
GTTCACTTTGTTTGCAACTTGCTGTTGTTGTTTGTAACAGTTTACTCACACCTTTTGCTC 
GTTGCTGCTGGCCTTGAAGCCCCTTTTCTCTATCTTTATGCTTTAGTCTACTTCTTGCAG 
AGTATAAACTTTGTAAGAATAATAATGAGGCTTTGGCTTTGCTGGAAATGCCGTTCCAAA 
AACCCATTACTTTATGATGCCAACTATTTTCTTTGCTGGCATACTAATTGTTACGACTAT 
TGTATACCTTACAATAGTGTAACTTCTTCAATTGTCATTACTTCAGGTGATGGCACAACA 
AGTCCTATTTCTGAACATGACTACCAGATTGGTGGTTATACTGAAAAATGGGAATCTGGA 
GTAAAAGACTGTGTTGTATTACACAGTTACTTCACTTCAGACTATTACCAGCTGTACTCA 
ACTCAATTGAGTACAGACACTGGTGTTGAACATGTTACCTTCTTCATCTACAATAAAATT 
GTTGATGAGCCTGAAGAACATGTCCAAATTCACACAATCGACGGTTCATCCGGAGTTGTT 
AATCCAGTAATGGAACCAATTTATGATGAACCGACGACGACTACTAGCGTGCCTTTGTAA 
GCACAAGCTGATGAGTACGAACTTATGTACTCATTCGNTTCGGAAGAGACAGGTACGTTA 
ATAGTTAATAGCGTACTTCTTTTTCTTGCTTTCGTGGTATTCTTGCTAGTTACACTAGCC 
ATCCTTACTGCGCTTCGATTGTGTGCGTACTGCTGCAATATTGTTAACGTGAGTCTTGTA 
AAACCTTCTTTTTACGTTTACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGAT 
CTTCTGGTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAG 
CCATGGCAGATTCCAACGGTACTATTACCGTTGAAGAGCTTAAAAAGCTCCTTGAACAAT 
GGAACCTAGTAATAGGTTTCCTATTCCTTACATGGATTTGTCTTCTACAATTTGCCTATG 
CCAACAGGAATAGGTTTTTGTATATAATTAAGTTAATTTTCCTCTGGCTGTTATGGCCAG 
TAACTTTAGCTTGTTTTGTGCTTGCTGCTGTTTACAGAATAAATTGGATCACCGGTGGAA 
TTGCTATCGCAATGGCTTGTCTTGTAGGCTTGATGTGGCTCAGCTACTTCATTGCTTCTT 
TCAGACTGTTTGCGCGTACGCGTTCCATGTGGTCATTCAATCCAGAAACTAACATTCTTC 
TCAACGTGCCACTCCATGGCACTATTCTGACCAGACCGCTTCTAGAAAGTGAACTCGTAA 
TCGGAGCTGTGATCCTTCGTGGACATCTTCGTATTGCTGGACACCATCTAGGACGCTGTG 
ACATCAAGGACCTGCCTAAAGAAATCACTGTTGCTACATCACGAACGCTTTCTTATTACA 
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AATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACA 
GGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTGACAATATTGCTTTGC 
TTGTACAGTAAGTGACAACAGATGTTTCATCTCGTTGACTTTCAGGTTACTATAGCAGAG 
ATATTACTAATTATTATGAGGACTTTTAAAGTTTCCATTTGGAATCTTGATTACATCATA 
AACCTCATAATTAAAAATTTATCTAAGTCACTAACTGAGAATAAATATTCTCAATTAGAT 
GAAGAGCAACCAATGGAGATTGATTAAACGAACATGAAAATTATTCTTTTCTTGGCACTG 
ATAACACTCGCTACTTGTGAGCTTTATCACTACCAAGAGTGTGTTAGAGGTACAACAGTA 
CTTTTAAAAGAACCTTGCTCTTCTGGAACATACGAGGGCAATTCACCATTTCATCCTCTA 
GCTGATAACAAATTTGCACTGACTTGCTTTAGCACTCAATTTGCTTTTGCTTGTCCTGAC 
GGCGTAAAACACGTCTATCAGTTACGTGCCAGATCAGTTTCACCTAAACTGTTCATCAGA 
CAAGAGGAAGTTCAAGAACTTTACTCTCCAATTTTTCTTATTGTTGCGGCAATAGTGTTT 
ATAACACTTTGCTTCACACTNAAAAGAAAGACAGAATGATTGAACTTTCATTAATTGACT 
TCTATTTGTGCTTTTTAGCCTTTCTGCTATTCCTTGTTTTAATTATGCTTATTATCTTTT 
GGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTCACGCCTAAACGAACATGAAAT 
TTCTTGTTTTCTTAGGAATCATCACAACTGTAGCTGCATTTCACCAAGAATGTAGTTTAC 
AGTCATGTACTCAACATCAACCATATGTAGTTGATGACCCGTGTCCTATTCACTTCTATT 
CTAAATGGTATATTAGAGTAGGAGCTAGAAAATCAGCACCTTTAATTGAATTGTGCGTGG 
ATGAGGCTGGTTCTAAATCACCCATTCAGTACATCGATATCGGTAATTATACAGTTTCCT 
GTTTACCTTTTACAATTAATTGCCAGGAACCTAAATTGGGTAGTCTTGTAGTGCGTTGTT 
CGTTCTATGAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTCATCTAAA 
CGAACAAACTAAAATGTCTGATAATGGACCCCAAAATCAGCGAAATGCACCCCGCATTAC 
GTTTGGTGGACCCTCAGATTCAACTGGCAGTAACCAGAATGGAGAACGCAGTGGGGCGCG 
ATCAAAACAACGTCGGCCCCAAGGTTTACCCAATAATACTGCGTCTTGGTTCACCGCTCT 
CACTCAACATGGCAAGGAAGACCTTAAATTCCCTCGAGGACAAGGCGTTCCAATTAACAC 
CAATAGCAGTCCAGATGACCAAATTGGCTACTACCGAAGAGCTACCAGACGAATTCGTGG 
TGGTGACGGTAAAATGAAAGATCTCAGTCCAAGATGGTATTTCTACTACCTAGGAACTGG 
GCCAGAAGCTGGACTTCCCTATGGTGCTAACAAAGACGGCATCATATGGGTTGCAACTGA 
GGGAGCCTTGAATACACCAAAAGATCACATTGGCACCCGCAATCCTGCTAACAATGCTGC 
AATCGTGCTACAACTTCCTCAAGGAACAACATTGCCAAAAGGCTTCTACGCAGAAGGGAG 
CAGAGGCGGCAGTCAAGCCTCTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAA 
TTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAGAATGGCTGGCAATGGCGGTGA 
TGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGAACCAGCTTGAGAGCAAAATGTCTGG 
TAAAGGCCAACAACAACAAGGCCAAACTATCACTAAGAAATCTGCTGCTGAGGCTTCTAA 
GAAGCCTCGGCAAAAACGTACTGCCACTAAAGCATACAATGTAACACAAGCTTTCGGCAG 
ACGTGGTCCAGAACAAACCCAAGGAAATTTTGGGGACCAGGAACTAATCAGACAAGGAAC 
TGATTACAAACATTGGCCGCAAATTGCACAATTTGCCCCCAGCGCTTCAGCGTTCTTCGG 
AATGTCGCGCATTGGCATGGAAGTCACACCTTCGGGAACGTGGTTGACCTACACAGGTGC 
CATCAAATTGGATGACAAAGATCCAAATTTCAAAGATCAAGTCATTTTGCTGAATAAGCA 
TATTGACGCATACAAAACATTCCCACCAACAGAGCCTAAAAAGGANAAAAAGAAGAAGGC 
TGATGAAACTCAAGCCTTACCGCAGAGACAGAAGAAACAGCAAACTGTGACTCTTCTTCC 
TGCTGCAGATTTGGATGATTTCTCCAAACAATTGCAACAATCCATGAGCAGTGCTGACTC 
AACTCAGGCCTAAACTCATGCAGACCACACAAGGCAGATGGGCTATATAAACGTTTTCGC 
TTTTCCGTTTACGATATATAGTCTACTCTTGTGCAGAATGAATTCTCGTAACTACATAGC 
ACAAGTAGATGTAGTTAACTTTAATCTCACATAGCAATCTTTAATCAGTGTGTAACATTA 
GGGAGGACTTGAAAGAGCCACCACATTTTCACCGAGGCCACGCGGAGTACGATCGAGTGT 
ACAGTGAACAATGCTAGGGAGAGCTGCCTATATGGAAGAGCCCTAATGTGTAAAATTAAT 
TTTAGTANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
NNNNNNNNNNNNNNNNNNNNNNN 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project: 101130125— FLUFET — HORIZON-EIC-2023-PATHFINDEROPEN-01 
 

15 
FLUFET - 101130125 

A/H1N1 SEQUENCE 

> 017V-05464 | A/Bretagne/06091/2023|NP|06.03.2023|EPI_ISL_17512153|A_/_H1N1 
ATGGCGTCTCAAGGCACCAAACGATCATATGAACAAATGGATACTGGTGGGGAGCGCCAGGATGCCACAGAAATCAGAGC 
ATCTGTTGGAAGAATGATTGGTGGAATCGGGAGATTCTACATCCAAATGTGCACTGAACTAAAACTCAGTGATTATGATG 
GACGACTAATTCAGAACAGTATAACAATAGAGAGGATGGTGCTTTCTGCTTTTGATGAGAGAAGAAATAAATACCTAGAA 
GAGCATCCAAGTGCTGGGAAGGACCCTAAGAAAACAGGAGGACCCATCTATAGAAGAATAGACGGAAAATGGACAAGAGA 
ACTCATCCTTTATGACAAAGAAGAAATAAGGAGAGTTTGGCGCCAAGCAAACAATGGCGAAGATGCAACGGCAGGTCTTA 
CCCATCTCATGATTTGGCATTCCAATCTGAATGATGCCACATATCAGAGGACAAGAGCACTTGTCCGCACTGGAATGGAT 
CCCAGAATGTGCTCTCTAATGCAAGGTTCAACACTTCCCAGGAGGTCTGGTGCCGCAGGTGCTGCAGTAAAAGGAGTTGG 
AACAATAGCTATGGAGTTAATCAGAATGATAAAACGTGGAATCAATGACCGAAATTTCTGGAGGGGTGAAAATGGACGAA 
GGACAAGAATTGCTTATGAAAGAATGTGCAATATCCTCAAAGGAAAATTTCAAACAGCTGCCCAGAGGGCAATGATGGAT 
CAAGTAAGAGAAAGTCGAAACCCAGGAAACGCTGAAATTGAAGACCTCATTTTCCTGGCACGGTCAGCACTCATTCTGAG 
GGGATCAGTTGCACACAAATCCTGCCTGCCTGCTTGTGTGTATGGGCTTGCAGTAGCAAGTGGCCATGACTTTGAGAGGG 
AAGGGTACTCACTGGTCGGAATAGACCCATTCAAATTACTCCAAAACAGTCAAGTGGTCAGCCTGATGAGACCAAATGAA 
AATCCAGCTCACAAGAGTCAACTGGTATGGATGGCATGCCACTCCGCTGCATTTGAAGATTTGAGAGTATCAAGTTTCAT 
AAGGGGAAAGAAAGTGATCCCAAGAGGAAAGCTTTCCACAAGAGGGGTTCAGATTGCTTCAAATGAGAATGTGGAAACCA 
TGGACTCCAACACCCTGGAACTAAGAAGCAGATACTGGGCCATAAGAACCAGGAGTGGAGGAAATACCAATCAACAGAAG 
GCATCTGCAGGCCAGATCAGTGTGCAGCCTACATTCTCAGTGCAGCGAAATCTCCCTTTTGAAAGAGCAACCATTATGGC 
AGCATTCAGCGGAAACAATGAAGGACGGACATCCGACATGCGAACAGAAGTTATAAGAATGATGGAAAGTGCAAAGCCAG 
AGGATTTGTCCTTCCAGGGGCGGGGAGTCTTCGAGCTCTCGGACGAAAAGGCAACGAACCCGATCGTGCCTTCCTTTGAC 
ATGAGTAATGAAGGGTCTTATTTCTTCGGAGACAATGCAGAGGAGTATGACAATTGA 
 

> 017V-05464 | A/Bretagne/06091/2023|NS|06.03.2023|EPI_ISL_17512153|A_/_H1N1 
ATGGAATCCAACACCATGTCAAGCTTTCAGGTAGACTGTTTTCTTTGGCATATTCGCAAGCGATTTGCAGACAATGGATT 
GGGTGATGCCCCATTCCTCGATCGGCTACGCCGAGATCAAAAGTCCTTAAAAGGAAGAGGCAACACCCTTGGCCTCGACA 
TCAAAACAGCCACTCTTGTTGGGAAACAAATTGTGGAATGGATTTTGAAAGAGGAATCCAGCGAGACAATTAGAATGGCA 
ATTGCATCTATACCTACTTCGCGTTACATTTCTGACATGACCCTCGAGGAAATGTCACGAGACTGGTTCATGCTTATGCC 
TAGGCAAAAGATAATAGGCCCTCTTTGCGTGCGATTGGACCAGGCGGTCATGGATAAGAACATAGTACTGGAAGCAAACT 
TCAGTGTAATCTTCAACCGATTAGAGACCTTGATACTACTAAGGGCTTTCACTGAGGAGGGAACAATAGTTGGAGAAATT 
TCACCATTACCTTCTCTTCCAGGACATACTTATGAGGATGTCAAAAATGCAGTTGGGGTCCTCATCGGAGGACTTGAGTG 
GAATGGTAACACGGTTCGAGTCTCTGAAAATATACAGAGATTCGCTTGGAGAAGCTGTGATGAGAATGGGAGACCTTCAC 
TACCTCCAGAGCAGAAATGAGAAATGGCGGGAACAATTGGGACAGAAATTTGAGGAAATAAGATGGTTAATTGAAGAAAT 
ACGACACAGATTGAAAGCGACAGAAAATAGTTTCGAGCAAATAACATTTATGCAAGCTTTACAACTACTGCTTGAAGTAG 
AGCAAGAGATAAGAGCTTTCTCGTTTCAGCTTATTTAATGATAAAAAACACCCTTGTTTCTAC 
 

> 017V-05464 | A/Bretagne/06091/2023|MP|06.03.2023|EPI_ISL_17512153|A_/_H1N1 
ATGAGTCTTCTAACCGAGGTCGAAACGTACGTTCTTTCTATCATCCCGTCAGGCCCCCTCAAAGCCGAGATCGCACAGAG 
ACTGGAAAGTGTCTTTGCAGGAAAGAACACAGATCTTGAGGCTATCATGGAATGGCTAAAGACAAGACCAATCTTGTCAC 
CTCTGACTAAGGGAATTTTAGGATTTGTGTTCACGCTCACCGTGCCCAGTGAGCGAGGACTGCAGCGTAGACGCTTTATC 
CAAAATGCCCTAAATGGAAATGGGGACCCGAACAACATGGATAGAGCAGTTAGACTATACAAGAAACTCAAAAGAGAAAT 
AACGTTCCATGGGGCCAAAGAAGTGTCACTAAGCTATTCAACTGGTGCACTTGCAAGTTGCATGGGCCTCATATACAACA 
GGATGGGAACAGTGACCACAGAAGCTGCTTTCGGTCTAGTTTGTGCCACTTGTGAACAGATTGCTGATTCACAGCATCGG 
TCTCACAGACAAATGGCTACTACCACAAATCCACTAATCAGGCATGAAAACAGAATGGTGCTGGCTAGCACTACGGCAAA 
GGCTATGGAACAGGTGGCTGGATCGAGTGAACAGGCAGCGGAGGCCATGGAGGTTGCTAATAAGACTAGGCAGATGGTAC 
ATGCAATGAGAACTATTGGAACTCATCCTAGCTCCAGTGCTGGTCTAAGAGATGACCTTCTTGAAAATTTACAGGCCTAC 
CAGAAGCGAATGGGAGTGCAGATGCAGCGGTTCAAATGATCCTCTCGTCATTGCAGCAAACATCATTGGGATCTTGCACC 
TGATATTGTGGATTACTGATCGTCTTTTTTTCAAATGCATTTATCGTCGCTTTAAATACGGTTTGAAAAGAGGGCCTTCT 
ACGGAAGGAGTGCCTGAGTCCATGAGGGAAGAATATCAACAGGAGCAGCAGAGTGCTGTGGATGTTGACGATGGTCATTT 
TGTCAACATAGAGCTAGAGTAA 
 

> 017V-05464 | A/Bretagne/06091/2023|PA|06.03.2023|EPI_ISL_17512153|A_/_H1N1 
ATGGAAGACTTTGTGCGACAATGCTTCAATCCAATGATCGTCGAGCTTGCGGAAAAGGCAATGAAAGAATATGGGGAAGA 
CCCCAAAGTTGAAACTAATAAGTTTGCTGCAATTTGCACACATTTGGAAGTTTGTTTCATGTATTCGGATTTTCATTTCA 
TTGATGAACGGGGTGAATCAATAATTATAGAATCTGGTGACCCAAATGCACTATTGAAGCACCGATTTGAGATAATTGAA 
GGAAGAGACCGAATCATGGCCTGGACAGTGGTGAACAGTATATGTAACACAACAGGGATAGAGAAGCCTAAATTTCTTCC 
TGATTTGTATGATTACAAAGAGAACCGGTTCATTGAAATTGGAGTAACACGGAGGGAAGTCCACATATATTACCTAGAGA 
AAGCCAACAAAATAAAATCTGAGAAGACACACATTCACATCTTTTCATTCACTGGAGAGGAGATGGCCACCAAAGCGGAC 
TATACCCTTGACGAAGAAAGCAGAGCAAGAATCAAAACTAGGCTTTTCACTATAAGACAAGAAATGGCCAGTAGGAGTCT 
ATGGGATTCCTTTCGTCAGTCCGAAAGAGGCGAAGAAACAATTGAAGAAAAGTTTGAAATTACAGGAACTATGCGCAAGC 
TTGCCGACCAAAGTCTCCCACCAAACTTCTCCTGCCTTGAAAACTTCAGAGCCTATGTAGATGGATTCGAGCCGAACGGC 
TGCATTGAGGGCAAGCTTTCCCAAATGTCAAAAGAAGTGAACGCCAAAATTGAACCATTCTTGAAGACGACACCACGCCC 
CCTCAGATTACCTGATGGACCTCTTTGCCATCAGCGGTCAAAGTTCCTGCTGATGGATGCTCTGAAATTAAGCATTGAAG 
ACCCGAGTCACGAGGGGGAAGGAATACCACTATATGATGCAATCAAATGCATGAAGACATTCTTTGGCTGGAAAGATCCT 
AAAATAGTCAAACCACATGAGAAAGGCGTAAATCCCAATTACCTCATGACTTGGAAGCAGGTGCTAGCAGAGCTACAGGA 
CATTGAAAATGAAGAGAAAATCCCAAGGACAAAGAACATGAAGAAGACAAGCCAATTGAAATGGGCACTCGGTGAAAATA 
TGGCACCTGAAAAAGTGGACTTTGATGACTGTAAAGATGTTGGAGACCTTAAACAGTATGACAGTGATGAGCCAGAGCCC 
AGATCTCTAGCAAGCTGGGTCCAGAATGAATTCAATAAGGCATGTGAATTGACTGATTCAAGCTGGATAGAACTTGATGA 
AATAGGAGAAGATGTTGCCCCGATTGAACATGTAGCAAGCATGAGGAGGAACTATTTCACAGCAGAAGTGTCCCACTGCA 
GGGCTACTGAATACATAATGAAGGGAGTGTACATAAATACGGCCTTGCTTAATGCATCCTGTGCAGCCATGGATGACTTT 
CAGCTGATTCCAATGATAAGCAAATGTAGAACCAAAGAAGGAAGACGGAAAACAAACCTGTATGGGTTCATTGTAAAGGG 
AAGGTCTCATTTGAGAAATGATACCGATGTAGTGAACTTTGTAAGTATGGAGTTCTCACTCACTGATCCAAGACTGGAAC 
CACACAAATGGGAAAAATACTGTGTTCTTGAAATAGGAGACATGCTATTGAGGACTGCGATAGGTCAAGTGTCGAGGCCC 
ATGTTCCTATATGTGAGAACCAATGGAACCTCCAAAATCAAGATGAAATGGGGCATGGAAATGAGGCGCTGCCTTCTTCA 
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ATCTCTTCAACAGATTGAGAGCATGATTGAAGCCGAGTCTTCTGTCAAAGAGAAAGACATGACCAAGGAATTCTTTGAAA 
ACAAATCGGAAACATGGCCAATCGGAGAGTCACCCAGGGGAGTAGAAGAAGGCTCTATTGGAAAAGTATGCAGAACCTTA 
CTGGCAAAATCTGTGTTCAACAGTCTATATGCTTCTCCACAACTTGAGGGGTTTTCAGCTGAATCAAGAAAATTGCTTCT 
CATTGTTCAGGCACTTAGGGACAACCTGGAACCTGGAACCTTTGATCTTGGGGGGCTATATGAAGCAATCGAGGAGTGCT 
TGATTAATGATCCCTGGGTTTTGCTTAATGCATCTTGGTTCAACTCCTTCCTCACACATGCACTGAAGTAG 
 

> 017V-05464 | A/Bretagne/06091/2023|NA|06.03.2023|EPI_ISL_17512153|A_/_H1N1 
AGCAAAAGCAGGAGTTTAAAATGAATCCAAACCAAAAGATAATAACCATTGGTTCTATCTGTATGACAATTGGAACGGCT 
AACTTAATATTACAAATTGGAAACATAATCTCAATATGGGTTAGCCACTCAATTCAAATTGGAAATCAAAGCCAGATTGA 
AACATGCAATAAAAGCGTCATTACTTATGAAAACAACACTTGGGTAAATCAGACATTTGTTAACATCAGCAACACTAACT 
CTGCTGCTAGACAGTCAGTGGCTTCCGTGAAATTAGCGGGCAATTCCTCTCTCTGCCCTGTTAGTGGATGGGCTATATAC 
AGTAAAGACAACAGTGTAAGAATCGGTTCCAAGGGGGATGTGTTTGTCATAAGGGAACCATTCATATCATGCTCTCCCTT 
GGAATGCAGAACCTTCTTCTTGACTCAAGGGGCTTTGCTAAATGACAAACATTCCAATGGAACAATTAAAGACAGAAGCC 
CATATCGAACCCTAATGAGCTGTCCTATTGGTGAAGTTCCCTCTCCATACAACTCAAGATTTGAGTCAGTCGCTTGGTCA 
GCAAGTGCTTGTCATGATGGCACCAATTGGCTAACAATTGGAATTTCTGGCCCAGACAATGGGGCAGTGGCTGTGTTAAA 
ATACAATGGCATAATAACAGACACTATCAAGAGTTGGAGAAACAAGATATTGAGAACACAAGAGTCTGAATGTGCATGTG 
TAAATGGTTCTTGCTTTACCATAATGACCGATGGACCAAGTGATGGACAGGCCTCATACAAAATCTTCAGAATAGAGAAG 
GGAAAGATAATCAAATCAGTCGAAATGAAGGCCCCTAATTATCACTATGAAGAATGCTCCTGTTACCCTGATTCTAGTGA 
AATCACATGTGTGTGCAGGGATAATTGGCATGGCTCGAATAGACCTTGGGTGTCTTTCAACCAGAATCTGGAATATCAGA 
TGGGATACATATGCAGTGGGGTTTTCGGAGACAATCCACGCCCTAATGATAAGACAGGCAGTTGTGGTCCAGTATCGTCT 
AATGGAGCAAATGGGGTAAAGGGATTTTCATTCAAATACGGCAATGGTGTTTGGATAGGGAGGACTAAGAGCATTAGTTC 
AAGAAAAGGTTTTGAGATGATTTGGGATCCGAATGGATGGACTGGGACTGACAATAAATTCTCAAAAAAGCAAGATATTG 
TAGGGATAAATGAGTGGTCAGGGTATAGCGGGAGTTTTGTTCAGCATCCAGAACTAACAGGGCTGAATTGTATAAGACCT 
TGCTTCTGGGTTGAACTAATAAGAGGACGACCCGAAGAGAACACAATCTGGACTAGCGGGAGCAGCATATCCTTTTGTGG 
TGTTGACAGTGACATTATGGGTTGGTCTTGGCCAGACGGTGCTGAGTTGCCATTCACCATTGACAATTAA 
 

> 017V-05464 | A/Bretagne/06091/2023|HA|06.03.2023|EPI_ISL_17512153|A_/_H1N1 
ATGAAGGCAATACTAGTAGTTATGCTGTATACATTTACAACCGCAAATGCAGACACATTATGTATAGGTTATCATGCGAA 
CAATTCAACAGACACTGTGGACACAGTACTAGAAAAGAATGTAACAGTAACACACTCTGTCAATCTTCTAGAAGACAAGC 
ATAACGGAAAACTATGCAAACTAAGAGGGGTAGCCCCATTGCATTTGGGTCAATGTAACATTGCTGGCTGGATCCTGGGA 
AATCCAGAGTGTGAATCACTCTCCACAGCAAGATCATGGTCCTACATTGTGGAAACATCTAATTCAGACAATGGAACTTG 
TTACCCAGGAGATTTCATCAATTATGAGGAGCTAAGAGAGCAATTGAGCTCAGTGTCATCATTTGAAAGGTTTGAAATAT 
TCCCCAAGACAAGTTCATGGCCTAATCATGACTCGGACAATGGTGTAACGGCAGCATGTCCTCACGCTGGAGCAAAAAGC 
TTCTACAAAAACTTGATATGGCTGGTTAAAAAAGGAAAATCATACCCAAAGATCAACCAAACCTACATTAATGATAAAGG 
GAAAGAAGTCCTCGTGCTGTGGGGCATTCACCATCCACCCACTATTACTGACCAAGAAAGTCTCTATCAGAATGCAGATG 
CATATGTTTTTGTGGGGACATCAAGATACAGCAAGAAGTTCAAGCCGGAAATAGCAACAAGACCCAAAGTGAGGGATCAA 
GCAGGGAGAATGAACTATTACTGGACACTAGTAGAACCGGGAGACAAAATAACATTCGAAGCAACTGGTAATCTAGTGGC 
ACCGAGATATGCATTCACAATGGAAAAAGATGCTGGATCTGGTATTATCATTTCAGATACACCAGTCCACGATTGCAATA 
CAACTTGTCAGACACCCGAGGGTGCTATAAACACCAGCCTCCCATTTCAGAATGTACATCCGATCACGATTGGGAAATGT 
CCAAAGTATGTGAGAAGCACAAAATTGAGACTGGCCACAGGACTGAGGAATGTCCCGTCTATTCAATCTAGAGGCCTATT 
CGGGGCCATTGCTGGCTTCATCGAAGGGGGGTGGACAGGGATGGTAGATGGATGGTACGGTTATCACCATCAAAATGAGC 
AGGGGTCAGGATATGCAGCCGATCTGAAGAGCACACAAAATGCCATTGATAAGATTACCAACAAAGTAAATTCTGTTATT 
GAAAAGATGAATACACAGTTCACAGCAGTTGGTAAAGAGTTCAACCACCTTGAAAAAAGAATAGAGAATCTAAATAAAAA 
GGTTGATGATGGTTTCCTGGACGTTTGGACTTACAATGCCGAACTGCTGGTTCTACTGGAAAACGAAAGAACTTTGGACT 
ATCACGATTCAAATGTGAAGAACTTGTATGAAAAAGTAAGAAACCAGTTAAAAAACAATGCCAAGGAAATTGGAAACGGC 
TGCTTTGAATTTTACCACAAATGCGACAACACATGCATGGAAAGTGTCAAGAATGGGACTTATGACTACCCAAAATACTC 
AGAGGAAGCAAAATTAAACAGAGAAAAAATAGATGGAGTAAAGCTGGACTCAACAAGGATTTACCAGATTTTGGCAATCT 
ATTCAACTGTTGCCAGTTCATTGGTGCTGGTAGTCTCCCTGGGGGCAATCAGCTTCTGGATGTGCTCTAATGGGTCTCTT 
CAGTGTAGAATATGTATTTAA 
 

> 017V-05464 | A/Bretagne/06091/2023|PB2|06.03.2023|EPI_ISL_17512153|A_/_H1N1 
TCAAATATATTCAATATGGAGAGAATAAAAGAGCTGAGAGATCTAATGTCGCAGTCCCGCACTCGCGAGATACTCACTAA 
GACCACTGTGGACCATATGGCCATCATCAAGAAGTACACATCGGGAAGGCAAGAGAAGAACCCCGCGCTCAGGATGAAGT 
GGATGATGGCAATGAAATACCCAATTACGGCAGACAAGAGAATAATGGACATAATCCCAGAGAGGAATGAACAAGGACAG 
ACCCTCTGGAGCAAAATGAACGATGCTGGATCAGACCGAGTGATGGTATCACCTCTGGCAGTAACGTGGTGGAATAGGAA 
TGGTCCAACAACAAGTACAGTTCATTACCCTAAGGTATATAAAACTTATTTCGAAAAGGTCGAAAGGTTAAAACATGGTA 
CCTTCGGCCCTGTCCACTTCAGAAATCAAGTTAAAATAAGGAGGAGAGTTGATACGAACCCTGGCCATGCAGATCTCAGT 
GCAAAGGAGGCACAGGATGTGATTATGGAAGTTGTTTTCCCAAATGAAGTGGGGGCAAGAATACTGACATCAGAGTCACA 
GCTGGCAATAACAAAAGAGAAGAAAGAAGAGCTCCAGAATTGTAAAATTGCTCCATTGATGGTGGCGTACATGTTAGAAA 
GAGAATTGGTCCGTAAAACAAGGTTTCTCCCAGTAGCCGGTGGGACAAGCAGTGTTTATATTGAGGTGTTGCACTTGACC 
CAAGGGACGTGCTGGGAGCAGATGTACACTCCAGGAGGAGAAGTGAGAAATGATGATGTTGACCAAAGCTTGATTATCGC 
TGCTAGAAACATAGTAAGAAGAGCAGCAGTGTCAGCAGACCCATTAGCATCTCTCTTGGAGATGTGCCACAGCACACAGA 
TTGGAGGTGTGAAGATGGTGGACATCCTTAAACAGAATCCAACTGAGGAGCAAGCCGTAGACATATGCAAGGCAGCAATA 
GGGTTGAGGATTAGCTCATCTTTCAGTTTTGGTGGGTTCACTTTCAAAAGGACAAGCGGATCATCAGTCAAGAAAGAAGA 
GGAAATGCTAACGGGCAACCTCCAAACACTGAAATTAAGAGTACATGAAGGGTATGAAGAATTCACAATGGTTGGGAGAA 
GAGCAACAGCTATTCTCAGAAAGGCAACCAGGAGATTGATCCAATTAATAGTAAGCGGGAGAGACGAGCAGTCAATAGCT 
GAAGCAATAATTGTGGCCATGGTTTTCTCACAAGAGGATTGCATGATCAAAGCAGTTAGGGGCGATCTGAACTTTGTCAA 
TAGGGCAAATCAGAGACTGAATCCCATGCACCAACTCTTGAGGCATTTCCAAAAAGATGCAAAGGTGCTTTTCCAGAACT 
GGGGAATTGAAACCATCGACAATGTGATGGGAATGATCGGAATACTGCCCGACATGACCCCAAGCACGGAGATGTCAATG 
AGAGGAATAAGAGTCAGCAAGATGGGAGTAGATGAATACTCCAGCACGGAGAGAGTGGTAGTGAGTATTGACCGATTTTT 
GAGGGTTAGAGATCAAAGAGGAAACGTACTATTGTCTCCTGAAGAAGTCAGTGAAACGCAAGGAACTGAGAAGTTGACAA 
TAACTTATTCGTCATCAATGATGTGGGAAATCAACGGTCCTGAGTCAGTGCTAGTCAACACTTATCAATGGATAATCAGA 
AACTGGGAAATTGTGAAAATTCAATGGTCACAAGACCCCACAATGTTATACAACAAAATGGAATTTGAACCATTTCAGTC 
TCTTGTTCCTAAGGCAACCAGAAACCGGTACAGTGGATTCGTAAGGACACTGTTCCAGCAAATGAGGGATGTGCTTGGGA 
CATTTGACACTGTCCAAATAATAAAACTTCTCCCCTTTGCCGCTGCTCCACCAGAACAGAGCAGGATGCAATTCTCTTCA 
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TTAACTGTGAATGTGAGAGGATCAGGGTTAAGGATACTGGTAAGAGGCAATTCTCCAGTATTCAATTATAACAAGGCAAC 
CAAACGACTTACGATTCTTGGAAAGGATGCAGGTGCATTGACTGAAGATCCAGATGAAGGCACATCTGGGGTGGAGTCTG 
CTGTCCTGAGAGGATTCCTCATTTTAGGCAAAGAAGACAAGAGGTATGGCCCAGCATTAAGCATCAATGAACTGAGCAAT 
CTTGCTAAAGGAGAGAAAGCTAATGTGCTAATTGGGCAGGGGGACATAGTGTTGGTAATGAAACGAAAACGGGACTCTAG 
CATACTTACTGACAGCCAGACAGCGACCAAAAGAATTCGAATGGCCATCAATTAGTGTCGAATTGTTTAAAAACGA 
 

> 017V-05464 | A/Bretagne/06091/2023|PB1|06.03.2023|EPI_ISL_17512153|A_/_H1N1 
ATGGATGTCAATCCGACTCTACTTTTCCTAAAAATTCCAGCACAAAATGCCATAAGCACCACATTCCCTTATACTGGAGA 
TCCTCCATACAGCCATGGAACAGGAACAGGATACACCATGGACACAGTAAACAGAACACACCAATACTCAGAAAAGGGGA 
AGTGGACAACAAACACAGAAACTGGTGCACCTCAGCTCAACCCGATAGACGGACCACTACCCGAAGATAATGAACCAAGT 
GGGTATGCACAAACAGACTGTGTTCTAGAGGCTATGGCTTTCCTTGAAGAATCCCATCCAGGAATATTTGAAAATTCATG 
CCTTGAAACAATGGAAGTTGTTCAACAAACAAGGGTAGATAAACTGACTCAAGGTCGCCAGACTTATGATTGGACATTAA 
ACAGAAATCAACCGGCAGCAACTGCATTGGCCAACACCATAGAAGTTTTCAGATCGAATGACCTAACAGCTAACGAGTCA 
GGAAGGCTAATAGATTTCTTAAAGGATGTGATGGAATCAATGAACAAAGAGGAAATAGAGATAACAACCCACTTTCAAAG 
AAAAAGGAGAGTAAGAGACAACATGACCAAGAAGATGATCACGCAAAGAACAATAGGGAAGAAAAAACAGAGACTGAATA 
AGAGAGGCTATCTACTAAGAGCACTGACATTAAATACGATGACCAAAGATGCAGAGAGAGGCAAGTTAAAAAGAAGGGCT 
ATCGCAACACCTGGGATGCAGATTAGAGGTTTCGTATACTTTGTTGAAACTTTAGCTAGGAGCATTTGCGAAAAGCTTGA 
ACAGTCTGGGCTCCCAGTAGGGGGCAATGAAAAGAAGGCCAAATTGGCAAATGTTGTGAGAAAGATGATGACTAATTCAC 
AAGATACAGAGATTTCTTTCACAATCACTGGGGACAACACTAAATGGAATGAGAATCAAAATCCTCGAATGTTCCTTGCG 
ATGATTACATATATCACCAGAAATCAACCCGAGTGGTTTAGAAACATCCTGAGCATGGCACCCATAATGTTCTCAAATAA 
AATGGCAAGACTAGGAAAAGGGTACATGTTCGAGAGTAAAAGAATGAAGATTCGAACACAAATACCAGCAGAAATGCTAG 
CAAGCATTGATCTAAAGTATTTCAATGAATCAACAAGAAAGAAAATTGAGAAGATAAGGCCTCTTTTAATGGATGGCACA 
GCATCACTGAGTCCTGGGATGATGATGGGCATGTTCAACATGCTAAGTACGGTATTGGGAGTCTCGATACTGAATCTTGG 
ACAAAAGAAATACACCAAGACAACATACTGGTGGGATGGGCTCCAATCATCCGACGATTTTGCTCTCATAGTGAATGCAC 
CAAACCATGAAGGAATACAAGCAGGAGTGGACAGATTCTACAGGACCTGCAAATTAGTGGGAATCAACATGAGCAAAAAG 
AAGTCCTATATAAATAAGACAGGGACATTTGAATTCACAAGCTTTTTTTATCGCTATGGATTTGTGGCTAATTTTAGCAT 
GGAGCTACCCAGCTTTGGAGTGTCTGGAGTAAATGAATCAGCTGACATGAGTATTGGAGTAACAGTGATAAAGAACAACA 
TGATAAACAATGACCTTGGACCTGCAACGGCTCAGATGGCTCTTCAATTGTTCATAAAAGACTACAGATACACATATAGG 
TGTCATAGGGGAGACACACAAATTCAGACGAGAAGATCATTTGAGTTGAAGAAGCTATGGGATCAAACCCAATCAAAAGT 
AGGGCTATTAGTATCAGATGGAGGACCAAACTTATACAACATACGGAATCTTCACATCCCTGAAGTCTGTTTAAAATGGG 
AGCTAATGGATGATGATTATCGGGGAAGACTTTGTAATCCCCTGAATCCCTTTGTGAGTCATAAGGAGATTGACTCTGTA 
AACAATGCTGTGGTAATGCCAGCCCATGGCCCAGCCAAAAGCATGGAATATGATGCCGTCGCTACTACACATTCCTGGAT 
TCCCAAGAGGAATCGTTCTATTCTCAACACAAGCCAAAGGGGAATTCTTGAGGATGAACAGATGTACCAGAAGTGTTGCA 
ACTTATTCGAGAAATTTTTCCCTAGCAGTTCATATAGGAGACCGGTTGGAATTTCTAGCATGGTGGAGGCCATGGTGTCT 
AGGGCCCGGATTGATGCCAGAGTAGACTTTGAGTCTGGACGGATTAAGAAAGAAGAATTCTCTGAGATCATGAAGATCTG 
TTCCACCATTGAAGAACTCAGACGGCAAAGATAA 

 
 
 
 


