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 Supplementary Figure 3: Cloning strategy and sequencing of EIF3F-BioID1 chimera.

A. Schematic representation of EIF3F gene 3’end displaying the recombination sites for A. Schematic representation of EIF3F gene 3’end displaying the recombination sites for 
PAM1-sg1 and PAM2-sg2 on both 5’ and 3’ ends of Exon8. B. Resolution on agarose gel of the 
fragment cleavage from sg1 to sg2 sites (814 BP). C. Annotation map of the EIF3f-sg1-mCherry 
plasmid (created with SnapGene). D. Annotation map of the EIF3f-eGFP_sg2 plasmid (created 
with SnapGene). E.  Schematic representation of the donor DNA displaing right (RHA) and left 
homology arms (LHA) flanking the exon8-BioID1 and HA tagged EBFP inserts F. The Gibson 
cloning strategy was used to assemble the 6 different PCR amplicons of donor DNA in pUC.19 
plasmid backbone. The amplified fragments corresponding to PCR1 to 6 were resolved on agarose 
gel before purification and assembly. G. Annotation map of the Donor DNA plasmid (created with 
SnapGene). H. Sequencing of the integrated construct. mPAM: mutated protospacer-adjacent 
motif; sg: single guide RNA; EBFP2: enhanced blue fluorescent protein; T2A: self-cleaving 2A 
peptide. 
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Supplementary Figure 4: Biotin incorporation in samples used for Streptavidin-dynabeads
purification of eIF3f interactors.
A. Streptavidin coupled HRP detection of biotin incorporation form parental (Par.) and eIF3f-BioID1
knock-in sc4 lysates of MB or MT treated for 24hrs with 50μM biotin. The same lysates were further
used for LC/MS coupled Streptavidin-dynabeads pull down experiment. Original blots are presented 
in Supplementary Figure 20. B. The same procedure as describe in A was conducted for sc6 lysate. 
Original blots are presented in Supplementary Figure 21.Original blots are presented in Supplementary Figure 21.
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Supplementary Figure 8
Uncropped western blot for Figure 1B.
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Supplementary Figure 9
Uncropped western blot for Figure 1C
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Supplementary Figure 10
Uncropped western blot for Figure 2D
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Supplementary Figure 11
Uncropped western blot for Figure 3A
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Supplementary Figure 12
Uncropped western blot for Figure 4B
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Supplementary Figure 13
Uncropped western blot for Figure 4D
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Supplementary Figure 14
Uncropped western blot for Figure 5B
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Supplementary Figure 15
Uncropped western blot for Supplementary Figure 1A
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Supplementary Figure 16
Uncropped western blot for Supplementary Figure 2A
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Supplementary Figure 17
Uncropped western blot for Supplementary Figure 2B
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Supplementary Figure 18
Uncropped western blot for Supplementary Figure 2C
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Supplementary Figure 19
Uncropped western blot for Supplementary Figure 2D
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Supplementary Figure 20
Uncropped western blot for Supplementary Figure 4A



Supplementary Figure 21
Uncropped western blot for Supplementary Figure 4B
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Supplementary Figure 22
Uncropped western blot for Supplementary Figure 6C
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Supplementary Figure 23
Uncropped western blot for Supplementary Figure 6D
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lac	operator

HA_Tag

Donor_DNA

7099	bp



Donor_DNA_annotation_all_feature.dna 

atggtgacctacctggccaacctcacacagtcacagattgcactcaatgaaaaacttgtaaacctgaaggacaacaccgt 

gcccctgaagctgatcgccctgctggccaacggcgagttccactctggcgagcagctgggagagaccctgggaatgagca 

gagccgccatcaacaagcacatccagacactgagagactggggagtggacgtgttcaccgtgcctggcaagggctacagc 

ctgcctgagcctatccagctgctgaacgccaagcagatcctgggacagctggatggcggaagcgtggccgtgctgcctgt 

gatcgactccaccaatcagtacctgctggacagaatcggagagctgaagtccggcgacgcctgcatcgccgagtaccagc 

aggctggcagaggaggcagaggacggaagtggttcagcccattcggagccaacctgtacctgtccatgttctggagactg 

gagcagggacctgctgctgccatcggactgagtctggtgatcggaatcgtgatggccgaggtgctgagaaagctgggagc 

cgacaaggtgagagtgaagtggcctaatgacctgtacctccaggaccgcaagctggctggcatcctggtggagctgacag 

gcaagacaggcgatgccgctcagatcgtgatcggagccggaatcaacatggccatgagaagagtggaggagagcgtggtg 

aaccagggctggatcaccctgcaggaggctggcatcaacctggaccggaacaccctggccgccatgctgatcagagagct 

gagagccgctctggagctgttcgagcaggagggactggctccttacctgagcagatgggagaagctggacaacttcatca 

acagacctgtgaagctgatcatcggcgacaaggaaatcttcggcatctccagaggaatcgacaagcagggagctctgctg 

ctggagcaggacggaatcatcaagccctggatgggcggagaaatctccctgagaagcgcagagaaggcttacccttacga 

tgtaccggattacgcagagggcagaggaagtctgctaacatgcggtgacgtggaggagaatcccggccctgctagcatgg 

tgagcaagggcgaggagctgttcaccggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttc 

agcgtgaggggcgagggcgagggcgatgccaccaacggcaagctgaccctgaagttcatctgcaccaccggcaagctgcc 

cgtgccctggcccaccctcgtgaccaccctgagccacggcgtgcagtgcttcgcccgctaccccgaccacatgaagcagc 

acgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcacctacaag 

acccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcgtcgacttcaaggaggacgg 

caacatcctggggcacaagctggagtacaacttcaacagccacaacatctatatcatggccgtcaagcagaagaacggca 

tcaaggtgaacttcaagatccgccacaacgtggaggacggcagcgtgcagctcgccgaccactaccagcagaacaccccc 

atcggcgacggccccgtgctgctgcccgacagccactacctgagcacccagtccgtgctgagcaaagaccccaacgagaa 

gcgcgatcacatggtcctgctggagttccgcaccgccgccgggatcactctcggcatggacgagctgtacaagtgaatgg 

accccaagcagtacacttgctggtctaggtattaaccccaggactcagaagtgaaggagaaatgggttttttgtggtctt 

gagtcacactgagatagtcagttgtgtgtgactctaataaacggagcctaccttttgtaaattaatttcatcttatgtga 

gtttattgccgggtggaagggaggaaaatgttttagatcacacagaaactaggaagtgaatattgtaggtagagaagttg 

gttatgtgtttggcatgttactgttttaccaaactgttcttttggttttcaatatggaaaggtgtccattggcaaaacaa 

ccttttcttgaggattcatgtgatttctacaggaaatgaaaataagaatccatggagaaaaaatagctaagaaaattgga 

tgcttaatctgaactaaaagagtagagtgtgtagtcactatcttaaaatacattaatagtaagatggagctctttgccac 

tttggttcggggaggcagaattaagatctgtgggttaaagattaaagaggtttccccaaaacttcagaaaattcttaggt 

gctatctgtaactcgagtatagagccttgagttatactgaggtctgccagtggctcaatttaagcaaagactagatggca 

tttcccagaggccttgtaggctagagtacttgcctgtgtaacttcagacatccatttcctctggtatcctggagttccgc 

ctcgccactgtgtgtcttagaaataagtcattattcaagaactcaggaaattatacgttggagtgaaaaggtgagtgaag 



gcaatggggaatcaaaaaggcctggatcctagttctgaggtatgtgtagccttaggaaagataaattataagagtcataa 

gatatggatcataaacatacatagtccattagggtattatgaggattccatgaattaataaatgtcaggttaatcaacac 

ttgtggagaatatcacctggtatgtagtaagcacagataagtggtagatactatgatgcctaaaggtgaatagtttgaaa 

gtaataagcaacatgaaccccagcctggaactcagttctgagatatgtacctcaggaaatataagttatgggagtcataa 

agtgtggatagtaatgatagataatttcttacaggtagggaaatgtaaacagatcttatcggcaaaatgataatgacagg 

ccaaattgttaaaggtaggttaaaagtagacagcatggtgggaaggttaatcagagtcaaaatgtttcagtgttcttaca 

tttttgggagtagccagttaatatcaacttagtctttttaagtatgcatgataaaattccgaggttaattgctagaagta 

tatataatctctcaatgaacgagctcgaattcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttac 

ccaacttaatcgccttgcagcacatccccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttccc 

aacagttgcgcagcctgaatggcgaatggcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgc 

atatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagccccgacacccgccaacacccgctgacgc 

gccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggt 

tttcaccgtcatcaccgaaacgcgcgagacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataata 

atggtttcttagacgtcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattc 

aaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaac 

atttccgtgtcgcccttattcccttttttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagta 

aaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttt 

tcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccg 

ggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatctt 

acggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgac 

aacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaac 

cggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaacta 

ttaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccact 

tctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattg 

cagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacga 

aatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatacttta 

gattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatccctt 

aacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgc 

gtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttt 

tccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttca 

agaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgt 

cttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcc 

cagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaaggga 

gaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctgg 



tatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcct 

atggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgt 

tatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgc 

agcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatg 

cagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattagg 

caccccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaac 

agctatgaccatgattacgccaatgatcagcaccagaggccacataccattcacatgagatcaaaaccggtgatgagcat 

accaggtaaaaggagttgagctctattaggaggaagaaaagctgataagggcacagcaggaagtgtgactgagcagactg 

agtctaaggggagttgggaaacagagttagtaggacgttaagaccatctctttcctggtgggatgactgaattctctctc 

ttactgcccaccactgccgctgccaccctgccaaccaacttccatagttgacctgatcatgaagacctgctttagcccca 

acagagtgattggactctcaagtgacttgcagcaagtaggaggggcatcagctcgcatccaggatgccctgagtacagtg 

ttgcaatatgcagaggatgtactggtgagaggggaaagaaaaaacaaagggggaggacatagttctctatcctgggatca 

ctgaggcatgtgctgatgaaatggtagggctcagtggttataattaactgcctcatcgagtctttgttttggtactcagt 

ctggaaaggtgtcagctgacaatactgtgggccgcttcctgatgagcctggttaaccaagtaccgaaaatagttcccgat 

gactttgagaccatgctcaacagcaacatcaatgtgagtgcccttcctgagccccttcttgcctggtttcttcccccacc 

tcagcacatacactcaaatgtgaaaagagttgggtgaggtgacctggagtaggatagagacagggcttcacctatagccc 

cactgaagtccaggttgggaggaaggaagaggtgtgttatgcgtggttggagacttccttccttctcccatgattccatt 

gtctcatttactgctgatactactgtgacttactgtctaaattcgtgatggaaagaaacactaaaattcagaggttaatg 

aaaatgcaattacttatttcccccatctgagttcacagaccccctatattccatccatgggtttcagctaaggcacaact 

agtctataagtgtatcagtagagataagaaagccttctcaagcatttcctttctgtcttctacctttttgacttttattc 

agtctctcctagctgtcatttatccacagctgtcctcatacccagtgtctaccatagagctggccaaagccagccttttt 

gctccctttccacccaaccccccactcattgtgtattctttgtcttccaggaccttttg 
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EIF3F-sg1-mCherry.annotation_sg1.dna  

acgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgcctta 

gcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggct 

ccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttgatttgggtgatggttcacgtagtgggc 

catcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactgga 

acaacactcaactctatctcgggctattcttttgatttataagggattttgccgatttcggtctattggttaaaaaatga 

gctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaattttatggtgcactctcagtacaatct 

gctctgatgccgcatagttaagccagccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccg 

gcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgc 

gagacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataataatggtttcttagacgtcaggtggca 

cttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaa 

taaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattccctt 

ttttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtg 

cacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatg 

atgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcat 

acactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaat 

tatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagcta 

accgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaa 

cgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctag 

cttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggc 

tggtttattgctgataaatctggagccggtgagcgtggaagccgcggtatcattgcagcactggggccagatggtaagcc 

ctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtg 

cctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaa 

tttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagc 

gtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaa 

aaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcaga 

gcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacata 

cctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgat 

agttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacacc 

gaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaag 

cggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttc 

gccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcc 

tttttacggttcctggccttttgctggccttttgctcacatgtgagggcctatttcccatgattccttcatatttgcata 

tacgatacaaggctgttagagagataattggaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacgt 



agaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatgcttaccgtaacttg 

aaagtatttcgatttcttggctttatatatcttgtggaaaggacgaaacaccgtaggtgctatctgtaactcggttttag 

agctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcttttttgtttt 

agagctagaaatagcaagttaaaataaggctagtccgtttttagcgcgtgcgccaattctgcagacaaatggctctagag 

gtacccgttacataacttacggtaaatggcccgcctggctgaccgcccaacgacccccgcccattgacgtcaatagtaac 

gccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatc 

atatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgcctggcattgtgcccagtacatgaccttatgg 

gactttcctacttggcagtacatctacgtattagtcatcgctattaccatggtcgaggtgagccccacgttctgcttcac 

tctccccatctcccccccctccccacccccaattttgtatttatttattttttaattattttgtgcagcgatgggggcgg 

ggggggggggggggcgcgcgccaggcggggcggggcggggcgaggggcggggcggggcgaggcggagaggtgcggcggca 

gccaatcagagcggcgcgctccgaaagtttccttttatggcgaggcggcggcggcggcggccctataaaaagcgaagcgc 

gcggcgggcgggagtcgctgcgcgctgccttcgccccgtgccccgctccgccgccgcctcgcgccgcccgccccggctct 

gactgaccgcgttactcccacaggtgagcgggcgggacggcccttctcctccgggctgtaattagctgagcaagaggtaa 

gggtttaagggatggttggttggtggggtattaatgtttaattacctggagcacctgcctgaaatcactttttttcaggt 

tggaccggtgccaccatggactataaggaccacgacggagactacaaggatcatgatattgattacaaagacgatgacga 

taagatggccccaaagaagaagcggaaggtcggtatccacggagtcccagcagccgacaagaagtacagcatcggcctgg 

acatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctgggc 

aacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccacccg 

gctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgaga 

tggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggcac 

cccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactggt 

ggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctga 

tcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttc 

gaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagacggctgga 

aaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgaccc 

ccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggac 

aacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgag 

cgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccacc 

aggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaag 

aacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagat 

ggacggcaccgaggaactgctcgtgaagctgaacagagaggacctgctgcggaagcagcggaccttcgacaacggcagca 

tcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaac 

cgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcgc 

ctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccaga 



gcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgag 

tacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcga 

gcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttca 

agaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgat 

ctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccct 

gacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaagc 

agctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccggc 

aagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgac 

ctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggca 

gccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagccc 

gagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagcg 

gatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgaga 

agctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactac 

gatgtggaccatatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaagaa 

ccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgcca 

agctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttc 

atcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagta 

cgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatt 

tccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgcc 

ctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgc 

caagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgaga 

ttaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataag 

ggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacagg 

cggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaaga 

agtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaa 

ctgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctgga 

agccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggcc 

ggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctg 

tacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaa 

gcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaag 

tgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgacc 

aatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgct 

ggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggcgacaaaa 

ggccggcggccacgaaaaaggccggccaggcaaaaaagaaaaaggaattcggcagtggagagggcagaggaagtctgcta 



acatgcggtgacgtcgaggagaatcctggcccaatggtgagcaagggcgaggaggataacatggccatcatcaaggagtt 

catgcgcttcaaggtgcacatggagggctccgtgaacggccacgagttcgagatcgagggcgagggcgagggccgcccct 

acgagggcacccagaccgccaagctgaaggtgaccaagggtggccccctgcccttcgcctgggacatcctgtcccctcag 

ttcatgtacggctccaaggcctacgtgaagcaccccgccgacatccccgactacttgaagctgtccttccccgagggctt 

caagtgggagcgcgtgatgaacttcgaggacggcggcgtggtgaccgtgacccaggactcctccctgcaggacggcgagt 

tcatctacaaggtgaagctgcgcggcaccaacttcccctccgacggccccgtaatgcagaagaagaccatgggctgggag 

gcctcctccgagcggatgtaccccgaggacggcgccctgaagggcgagatcaagcagaggctgaagctgaaggacggcgg 

ccactacgacgctgaggtcaagaccacctacaaggccaagaagcccgtgcagctgcccggcgcctacaacgtcaacatca 

agttggacatcacctcccacaacgaggactacaccatcgtggaacagtacgaacgcgccgagggccgccactccaccggc 

ggcatggacgagctgtacaagtaggaattctaactagagctcgctgatcagcctcgactgtgccttctagttgccagcca 

tctgttgtttgcccctcccccgtgccttccttgaccctggaaggtgccactcccactgtcctttcctaataaaatgagga 

aattgcatcgcattgtctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggattggg 

aagagaatagcaggcatgctggggagcggccgcaggaacccctagtgatggagttggccactccctctctgcgcgctcgc 

tcgctcactgaggccgggcgaccaaaggtcgcccgacgcccgggctttgcccgggcggcctcagtgagcgagcgagcgcg 

cagctgcctgcaggggcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatacgtcaaagca 

accatagt 
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acgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgcctta 

gcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggct 

ccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttgatttgggtgatggttcacgtagtgggc 

catcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactgga 

acaacactcaactctatctcgggctattcttttgatttataagggattttgccgatttcggtctattggttaaaaaatga 

gctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaattttatggtgcactctcagtacaatct 

gctctgatgccgcatagttaagccagccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccg 

gcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgc 

gagacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataataatggtttcttagacgtcaggtggca 

cttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaa 

taaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattccctt 

ttttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtg 

cacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatg 

atgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcat 

acactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaat 

tatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagcta 

accgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaa 

cgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctag 

cttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggc 

tggtttattgctgataaatctggagccggtgagcgtggaagccgcggtatcattgcagcactggggccagatggtaagcc 

ctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtg 

cctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaa 

tttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagc 

gtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaa 

aaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcaga 

gcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacata 

cctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgat 

agttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacacc 

gaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaag 

cggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttc 

gccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcc 

tttttacggttcctggccttttgctggccttttgctcacatgtgagggcctatttcccatgattccttcatatttgcata 

tacgatacaaggctgttagagagataattggaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacgt 



agaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatgcttaccgtaacttg 

aaagtatttcgatttcttggctttatatatcttgtggaaaggacgaaacaccgctgatacacttatagactaggttttag 

agctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcttttttgtttt 

agagctagaaatagcaagttaaaataaggctagtccgtttttagcgcgtgcgccaattctgcagacaaatggctctagag 

gtacccgttacataacttacggtaaatggcccgcctggctgaccgcccaacgacccccgcccattgacgtcaatagtaac 

gccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatc 

atatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgcctggcattgtgcccagtacatgaccttatgg 

gactttcctacttggcagtacatctacgtattagtcatcgctattaccatggtcgaggtgagccccacgttctgcttcac 

tctccccatctccccccccctccccacccccaattttgtatttatttattttttaattattttgtgcagcgatgggggcg 

gggggggggggggggcgcgcgccaggcggggcggggcggggcgaggggcggggcggggcgaggcggagaggtgcggcggc 

agccaatcagagcggcgcgctccgaaagtttccttttatggcgaggcggcggcggcggcggccctataaaaagcgaagcg 

cgcggcgggcgggagtcgctgcgcgctgccttcgccccgtgccccgctccgccgccgcctcgcgccgcccgccccggctc 

tgactgaccgcgttactcccacaggtgagcgggcgggacggcccttctcctccgggctgtaattagctgagcaagaggta 

agggtttaagggatggttggttggtggggtattaatgtttaattacctggagcacctgcctgaaatcactttttttcagg 

ttggaccggtgccaccatggactataaggaccacgacggagactacaaggatcatgatattgattacaaagacgatgacg 

ataagatggccccaaagaagaagcggaaggtcggtatccacggagtcccagcagccgacaagaagtacagcatcggcctg 

gacatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtgctggg 

caacaccgaccggcacagcatcaagaagaacctgatcggagccctgctgttcgacagcggcgaaacagccgaggccaccc 

ggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgag 

atggccaaggtggacgacagcttcttccacagactggaagagtccttcctggtggaagaggataagaagcacgagcggca 

ccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaagaaactgg 

tggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctg 

atcgagggcgacctgaaccccgacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgtt 

cgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcctgtctgccagactgagcaagagcagacggctgg 

aaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggaaacctgattgccctgagcctgggcctgacc 

cccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctgga 

caacctgctggcccagatcggcgaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctga 

gcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgcctctatgatcaagagatacgacgagcaccac 

caggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaa 

gaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaaga 

tggacggcaccgaggaactgctcgtgaagctgaacagagaggacctgctgcggaagcagcggaccttcgacaacggcagc 

atcccccaccagatccacctgggagagctgcacgccattctgcggcggcaggaagatttttacccattcctgaaggacaa 

ccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagattcg 

cctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgcttccgcccag 



agcttcatcgagcggatgaccaacttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacga 

gtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgagggaatgagaaagcccgccttcctgagcggcg 

agcagaaaaaggccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttc 

aagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacga 

tctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccc 

tgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaaagtgatgaag 

cagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccgg 

caagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctga 

cctttaaagaggacatccagaaagcccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggc 

agccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcc 

cgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagc 

ggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgag 

aagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgacta 

cgatgtggaccatatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggtgctgaccagaagcgacaaga 

accggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcggcagctgctgaacgcc 

aagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggctt 

catcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagt 

acgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggat 

ttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgc 

cctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcg 

ccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatcatgaactttttcaagaccgag 

attaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcgaaaccggggagatcgtgtgggataa 

gggccgggattttgccaccgtgcggaaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacag 

gcggcttcagcaaagagtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaag 

aagtacggcggcttcgacagccccaccgtggcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaa 

actgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttctgg 

aagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggc 

cggaagagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcct 

gtacctggccagccactatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtttgtggaacagcaca 

agcactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaa 

gtgctgtccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgac 

caatctgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgc 

tggacgccaccctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagctgggaggcgacaaa 

aggccggcggccacgaaaaaggccggccaggcaaaaaagaaaaaggaattcggcagtggagagggcagaggaagtctgct 



aacatgcggtgacgtcgaggagaatcctggcccagtgagcaagggcgaggagctgttcaccggggtggtgcccatcctgg 

tcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgccacctacggcaagctg 

accctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtgaccaccctgacctacggcgtgca 

gtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagc 

gcaccatcttcttcaaggacgacggcaactacaagacccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgc 

atcgagctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaa 

cgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcg 

tgcagctcgccgaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagc 

acccagtccgccctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggat 

cactctcggcatggacgagctgtacaaggaattctaactagagctcgctgatcagcctcgactgtgccttctagttgcca 

gccatctgttgtttgcccctcccccgtgccttccttgaccctggaaggtgccactcccactgtcctttcctaataaaatg 

aggaaattgcatcgcattgtctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggat 

tgggaagagaatagcaggcatgctggggagcggccgcaggaacccctagtgatggagttggccactccctctctgcgcgc 

tcgctcgctcactgaggccgggcgaccaaaggtcgcccgacgcccgggctttgcccgggcggcctcagtgagcgagcgag 

cgcgcagctgcctgcaggggcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatacgtcaa 

agcaaccatagt 

 




