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ONLINE METHODS 
 
Library construction. Briefly, the fUSE55 vector was prepared in large scale with the 

Maxiprep kit (Qiagen) followed by two consecutive CsCl equilibrium gradient 

purifications. Equimolar amounts of oligonucleotides 5′-

CACTCGGCCGACGGGGCTTGCNNKNNKNNKNNKNNKNNKNNKNNKTGCGGGGC

C GCTGGGGCCGAA-3′ and 5′-TTCGGCCCCAGCGGC-3′ (where N = any nucleotide 

and K = T or G) were converted to double-stranded DNA with Klenow enzyme (as per 

the manufacturer, New England Biolabs) and purified on a P500 Maxiprep column 

(Qiagen). The vector (1 mg) and oligonucleotide insert (40 µg) digested with the 

restriction enzyme BglI were ligated with T4 DNA ligase (New England Biolabs), and 

the product was purified in a P500 Maxiprep column and transformed into 

electrocompetent Escherichia coli (MC1061 strain) cells. Bacteria were cultured in 

Luria-Bertani (LB) broth media supplemented with streptomycin (25 µg/ml) and 

tetracyclin (20 µg/ml) for ~20 hours at 37
o
C and 200 rpm, and phage were purified 

from culture supernatants by the polyethylene glycol/NaCl method (PEG/NaCl) (1,2).  

Synthetic peptides. Peptides were synthesized and purified by high-performance 

liquid chromatography to a purity greater than 95% by Chinese Peptide Company. Two 

peptides [were used in this study: CFFWKFRWMC and CARAC (referred to as control) 

(25). 
www.pnas.org/cgi/doi/10.1073/pnas.1809483116



Identification of brain-targeting peptides by phage display in vivo. To isolate 

peptides targeting the brain, animals received the CX8C phage library (10
9
 transducing 

units -TU) by i.v. injection. After 30 minutes in circulation, mice were perfused with 20 

mL of Dulbecco’s modified Eagle’s medium (DMEM) and different regions of the brain 

(cerebellum, olfactory bulb and hemispheres) were collected. Phage bound to tissue 

were recovered by tissue homogenization followed by bacterial infection (3), 

transferred to LB media supplemented with kanamycin (100 µg/ml) and tetracylcin (20 

µg/ml) amplified by overnight culture (200 rpm, 37
o
C) and purified from culture 

supernatants by the PEG/NaCl method (1,2). Two more successive rounds of selection 

were then performed by reinjecting i.v. the recovered pools of phage (10
9 
TU) into 

different mice (one for each brain area). After the final round, random bacterial 

colonies were selected for DNA sequencing to identify phage coding peptides targeting 

each brain area. 

Phage sequencing by Sanger method. Individual bacterial colonies were dispersed 

in 50 µl in phosphate buffered saline solution (PBS, 10 mM Na2HPO4, 1.8 mM 

KH2PO4, 2.7 mM KCl and 137 mM NaCl pH 7.4), and 2 µl were used to subject the 

gene III encoding the random DNA insert to polymerase chain reaction (PCR) using 

Taq DNA polymerase (Thermo Fisher Scientific), dNTP (25 µM) and specific 

oligonucleotides (0.8 µM) [5′-GCAAGCTGATAAACCGATACAATT-3′ (forward) and 5′-

CCCTCATAGTTAGCGTAACGATCT-3′ (reverse)] in a thermal cycler (Bio-Rad) (94°C 

for 2 min, then 35 cycles at 94°C for 15 s, 60°C for 20 s, and 72°C for 45 s). DNA 

sequencing was performed by the Sanger method in the DNA sequencing facility at the 

Institute of Chemistry, University of São Paulo.  
 
 
Phage high throughput sequencing. After the third round of selection, 
by PCR the gene III of all brain-targeting phage isolated from each brain area with 

specific primers (Supplementary Data Table S2). We used four different forward and 



reverse primers containing zero to three degenerated bases to add the diversity 

necessary for amplicon sequencing with the Illumina platform. The primers also 

contained an overhang corresponding to the sequence recognized by the Nextera XT 

kit. We used 10
6 
phage-transducing units per reaction. Phage were amplified for 15 

cycles (melting: 95
o
C for 30s; annealing: 55

o
C for 30s; extension: 72

o
C for 1 min) using 

Kapa high fidelity polymerase (Kapa Biosystems). The PCR product was then purified 

in spin columns (QIAGEN) and index adaptors (barcodes) were added using the 

Nextera XT kit (Illumina) following the manufacturer’s instructions. We quantified the 

libraries by qPCR using the library quantification kit (Kapa Biosystems) by diluted 

samples to to 4 nM. The DNA was denatured using 0.2M NaOH and heat (95
o
C for 5 

min), and sequenced with the MiSeq Reagent Kit v2 (500 cycles) on an Illumina MiSeq 

equipment. Paired-end reads were assembled with PEAR (4), and insert sequences 

were extracted and counted. A total of 838,448 reads were obtained by Illumina using 

the MiSeq platform. Only sequences with two or more reads were analyzed. The 

remaining 803,072 reads (hemispheres: 391,523 reads; olfactory bulb: 216,213 reads; 

cerebellum: 195,336 reads) encoded a total of 3,074 unique peptides. Peptides were 

then filtered for the motif [FYW][ARKH][FYW], resulting in 1,021 peptides.  

Validation of phage homing in vivo. Phage homing in vivo to different tissues 

and organs were performed as described (5) with modifications. Two different 

protocols were used to determine phage homing: immunofluorescence and 

colony counting. In both cases, animals were initially deeply anesthetized 

(Avertin 250 mg/kg) and administered i.v. with 10
9 
TU of phage CFFWKFRWMC 

or Fd-tet insertless control phage (in 100 µL of PBS). To determine homing by 

immunostraining, phage were allowed to circulate for 30 minutes before animals 

received 50 µg of Lycopersicon Esculentum (Tomato) Lectin conjugated to 

Fluorescein isothiocyanate (FITC) (Vector Laboratories) intravenously (6). After 

an additional 2 minutes circulation, animals were perfused through the heart with 

20 ml PBS containing 4% paraformaldehyde (5,6). Individual organs and tissues 



(brain, eye including optic nerve, gonad, pancreas, spleen, bladder, stomach, 

small and large intestines, kidney and liver) were collected, fixed for an additional 

1 to 2 hours in PBS containing 4% paraformaldehyde and incubated in PBS 

containing 30% sucrose overnight. Organs were then embedded in optimum 

cutting temperature compound (OCT) and frozen (-20
o
C). Special attention was 

taken with the eyes to preserve as much as possible of the optic nerve, which 

was then embed in a horizontal orientation. Immunofluorescence was performed 

on sections 50-µm thick (liver was also stained using 20-µm thick sections). 

Tissue sections were washed 3 times with PBS, followed by blocking for 2 hours 

in 5% donkey normal serum diluted in PBS containing 0.3% Triton X-100. Tissue 

sections were then incubated with rabbit immunoglobulin anti-fd bacteriophage 

(Sigma-Aldrich) diluted in PBS (1:400) containing 1% donkey normal serum and 

0.3% Triton X-100 overnight. Sections were stained for 4 hours with goat anti-

rabbit IgG antibody conjugated to Dylight-594 (1:300)(Jackson Immunoresearch). 

Samples were mounted with VECTASHIELD (Vector Laboratories) and examined 

in an epifluorescence microscope (Nikon). For retinal whole mount preparation, 

animals were anesthetized and administered i.v. with 109 TU of phage 

CFFWKFRWMC or Fd-tet (in 100 µL of PBS). After 30 minutes of blood 

circulation, animals received 50 µg of Lycopersicon Esculentum (Tomato) Lectin 

conjugated to Fluorescein isothiocyanate (FITC) (Vector Laboratories) 

intravenously. Animals were enucleated and the retinas dissected for phage 

immunoistaining. As control for the experiments we also used animals that were 

administered i.v. with 109 TU of phage CFFWKFRWMC and 10 minutes later 

injected with 50 µg of Lycopersicon Esculentum (Tomato) Lectin conjugated to 

Fluorescein isothiocyanate (FITC) (Vector Laboratories) intravenously. These 

animals were enucleated without perfusion and retinas dissected for whole mount 

preparation. Retinas were then fixed with 4% paraformaldehyde (1 hour) and 

blocked for 2 hours in 5% donkey normal serum diluted in PBS containing 1% 

Triton X-100. Retinas were incubated with rabbit immunoglobulin anti-fd 



bacteriophage (Sigma-Aldrich) diluted in PBS (1:400) containing 1% donkey 

normal serum and 1% Triton X-100 overnight. Tissues were stained for 4 hours 

with goat anti-rabbit IgG antibody conjugated to Dylight-594 (1:300)(Jackson 

Immunoresearch). Samples were mounted with VECTASHIELD (Vector 

Laboratories) and examined in a DMi8- Leica Microscope. For phage homing 

quantification by colony count, animals were deeply anesthetized (Avertin 250 

mg/kg) and administered intravenously with 109 TU of CFFWKFRWMC phage or 

Fd-tet insertless control phage. After 30 minutes, animals were perfused through 

the heart with 20 ml DMEM and individual organs and tissues (brain and selected 

areas, small intestine, kidney, liver, spleen, pancreas and retinas) were collected, 

weighed and homogenized with a glass Dounce homogenizer (5). Retinas were 

isolated with a  dissection retinal whole mount preparation, animals were 

anesthetized and administered i.v. with 109 TU of phage CFFWKFRWMC or Fd-

tet (in 100 µL of PBS). After 30 minutes of blood circulation, animals received 50 

µg of Lycopersicon Esculentum (Tomato) Lectin conjugated to Fluorescein 

isothiocyanate (FITC) (Vector Laboratories) intravenously. Animals were 

enucleated and the retinas dissected for phage immunoistaining. As control for 

the experiments we also used animals that were administered i.v. with 109 TU of 

phage CFFWKFRWMC and 10 minutes later injected with 50 µg of Lycopersicon 

Esculentum (Tomato) Lectin conjugated to Fluorescein isothiocyanate (FITC) 

(Vector Laboratories) intravenously. These animals were enucleated without 

perfusion and retinas dissected for whole mount preparation. Retinas were then 

fixed with 4% paraformaldehyde (1 hour) and blocked for 2 hours in 5% donkey 

normal serum diluted in PBS containing 1% Triton X-100. Retinas were incubated 

with rabbit immunoglobulin anti-fd bacteriophage (Sigma-Aldrich) diluted in PBS 

(1:400) containing 1% donkey normal serum and 1% Triton X-100 overnight. 

Tissues were stained for 4 hours with goat anti-rabbit IgG antibody conjugated to 

Dylight-594 (1:300)(Jackson Immunoresearch). Samples were mounted with 

VECTASHIELD (Vector Laboratories) and examined in DMi8- Leica Microscope. 



For phage homing quantification by colony count, animals were deeply 

anesthetized (Avertin 250 mg/kg) and administered intravenously with 109 TU of 

CFFWKFRWMC phage or Fd-tet insertless control phage. After 30 minutes, 

animals were perfused through the heart with 20 ml DMEM and individual organs 

and tissues (brain and selected areas, small intestine, kidney, liver, spleen, 

pancreas and retinas) were collected, weighed and homogenized with a glass 

Dounce homogenizer (5). Retinas were isolated with the help of a dissection 

microscope (1). Tissue homogenates were then suspended in 1 mL of DMEM 

supplemented with 5% bovine serum albumin (DMEM 5% BSA)(except for 

retinas, which were re-suspended in 100 µL) with the assistance of a vortex 

mixer, and washed two times with DMEM 5% BSA. Next, the homogenates were 

incubated with 1 mL of host bacteria (log-phase E. coli K91kan strain; OD600 ~2) 

and serial dilutions were plated onto LB agar containing 40 µg/mL tetracycline 

and 100 µg/mL kanamycin. Plates were incubated overnight at 37°C. Phage in 

each tissue sample were quantified by colony count in triplicate plating on the 

next day. For in vivo competition assay, animals were administered with 

specified synthetic peptides CFFWKFRWMC or CARAC (70 pmol or 200 pmol 

per animal in 100 µl PBS 10% dimethylsulfoxide [v/v]). After one minute, animals 

were injected i.v. with 108 TU of phage CFFWKFRWMC or Fd-tet insertless 

control phage (in 100 µL of PBS). After another 30 minutes circulation, mice 

were perfused through the heart with 20 mL DMEM and individual organs and 

tissues (brain, eye, liver, kidney, small intestine and pancreas) were collected, 

weighed and homogenized with a glass Dounce homogenizer. Phage in each 

tissue sample were quantified by colony count. 

 

Site-Directed Mutagenesis of CFFWKFRWMC Phage Particles. Mutant 

phage particles displaying alanine-scanning variants of CFFWKFRWMC 

were prepared by site-directed PCR mutagenesis as described (5). Briefly, 

oligonucleotide (Thermo scientific) pairs for each alanine-scanning variant of 



phage CFFWKFRWMC (concentration 10 nM) (Supplementary Data Table 
S3) were annealed in annealing buffer (10 mM Tris.HCl pH 8.0, 100 mM 

NaCl, 1 mM EDTA), ligated into BglI-digested fUSE55 vector using T4 DNA 

ligase(   Fermentas) and transformed into electrocompetent E. coli MC1061 

cells. Phage was purified from overnight cultures in LB containing 25 µg/ml 

streptomycin and 40 µg/ml tetracyclin by the PEG/NaCl method as described 

above. 

Transmission electron microscopy (TEM). To identify the brain vascular 

binding site in vivo for phage CFFWKFRWMC, we used TEM. BALB/c mice were 

deeply anesthetized with Avertin (250 mg/Kg) and administered i.v. with 1010 TU 

of CFFWKFRWMC phage or control Fd-tet phage. After 30 minutes, animals 

were perfused through the heart with 20 ml of fixative solution (2.5% 

glutaraldehyde:4% paraformaldehyde in 0.1M phosphate monobasic/dibasic 

buffer, pH 7.4). Brain tissues were dissected and fixed with the same fixative 

solution overnight and processed for TEM as described (7) with modifications. 

Tissues were post-fixed with 1% (w/v) osmium tetroxide (OsO4) and 0.5% uranyl 

acetate was used as contrast. Samples were dehydrated in acetone series and 

embedded in Epon resin (EMbed-812 resin) for 72 hours at 60ºC. Semithin 

sections were stained with 1% methylene blue and examined by light 

microscopy, to select areas containing blood vessels. Ultrathin sections (100 nm) 

were stained with uranyl acetate and lead citrate and observed with a JEOL 

transmission electron microscope (model JEM1011) (JEOL/Massachusetts/USA) 

operating at 80kV. Images were recorded with a Gatan (model 785 ES1000W 

Erlangshen camera, Gatan, USA). 

 Imaging in vivo with CFFWKFRWMC phage. Phage particles were labeled with 

IRDye 800CW and used for imaging in vivo as described (8). In brief, 3 µL of 

RDye 800CW NHS ester (LI-COR) (20 mg/ml) were added to 5x1011 TU of 

CFFWKFRWMC or Fd-tet phage in 1 mL of PBS and incubated overnight. Phage 



were purified by the PEG/NaCl method. Fluorescent phage localization was 

evaluated on cohorts of size- matched female immunodeficient BALB/c athymic 

mice administered i.v. with either IRDye 800CW-labeled CFFWKFRWMC phage 

or Fd-tet control (insertless) labeled phage (2 × 1010 TU per mouse). Near 

infrared (NIR) fluorescent images were acquired serially over a 5 to 30 minutes 

time periods and analyzed using the IVIS Spectrum In Vivo Imaging System 

(PerkinElmer). For ex vivo quantification, After 30 minutes, animals were 

perfused through the heart with 20 ml DMEM and selected organs (brain, retina 

and liver) were collected and near infrared (NIR) fluorescent images from these 

organs were acquired in the Odyssey Infrared Imaging Scanner. 

Statistics. All numerical data are expressed as mean ± standard error of the 

mean (SEM). We analyzed data sets for significance using with 1-way ANOVA 

or 2-way ANOVA (Prism GraphPad software). P-values of less than 0.05 were 

considered to be statistically significant. 
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Figure S1. Individual phage colonies from each brain area (64 total) were sequenced by Sanger to 
identify the encoded and displayed peptide. Numbers (right column) indicate the frequence of each 
peptide. The FRW motif is highlighted (yellow). 
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Figure S2. Mutation of certain residues (to alanine) within CFFWKRRWMC abolishes or significantly 
diminishes (arrows) phage binding to brain blood vessels. Mice were administered with 109 TU of each 
individual phage. After 30 minutes circulation, brain and liver tissue sections were stained with anti- 
bacteriophage sera (red) or FITC-conjugated Lycopersicon (Tomato) esculentum lectin (blood vessels, 
green). Liver is always positive for phage and was included as phage load control. 

 
(*) Phage CFFWAFRWMC was obtained with extremely low titers and because the liver is almost nega- 
tive, it indicates suboptimal phage load. Thus, it is difficult to assess the contribution of this residue in 
peptide CFFWKRRWMC for phage binding to the brain. 



 
 

Figure S3. Phage homing to liver. Mice were administered with 109 TU of individual phage 
CFFWKFRWMC and Fd-tet. Liver tissue sections (20-µm thick) were stained with 
antibacteriophage sera (red) and FITC-conjugated Lycopersicon (Tomato) esculentum 
lectin (blood vessels, green). 

 

 

 
 

Figure S4. Peptide competition assay. Animals were injected with synthetic peptides 
(CFFWKFRWMC or a control peptide) before phage administration. Phage homing (in 
TU/mg) was normalized relative to the control phage (Fd- tet). Bars represent means ± 
SEM from quadruplicate plating for colony count (N=1 animal per condition, with N=2 
retinas or brain and liver halves). Statistical test used, 1-way ANOVA. N.S., not significant; 
***, P ≤ 0.0005]. 



	

Figure S5. Near-infrared (NIR) fluorescence ex vivo quantification following a single intravenous 
dose of targeted CFFWKFRWMC-displaying phage. Mice were administered with 2x1010 TU of 
IRDye 800CW-labeled CFFWKFRWMC phage or Fd-tet control (insertless) labeled phage and after 
30 minutes circulation, tissues were dissected and analyzed. Relative fluorescence was normalized 
relative to the control phage (Fd-tet). Bars represent means ± SEM from duplicate near infrared 
(NIR) fluorescent images (N=1 animal per condition, with N=2 retinas or brain and liver halves). 
Statistical test used, 1- way ANOVA. N.S., not significant; ****, P ≤ 0.0001]. 
	

Peptide 
sequence 

Frequency 
(%) 

FFWKFRWM 10 
LYVNFAWR 10 
FFADFRWY 7.6 
VWANFRWQ 7.4 
VWVSFRWS 5.7 
VWMNYRWV 4.1 
VWVDFHWV 3.5 
IWVDFRWK 3.0 
RYIDFRWS 2.8 
WYAGLRWY 2.6 
YFAAWRWW 2.1 
FPFHRNLG 1.4 
FYAGYRWV 1.4 
FWYSYRWI 1.4 
FWWKYVYR 1.2 
VWFNFRYV 1.0 

	
Table S1. Most abundant peptides identified by phage display in vivo followed by next generation 
sequencing. Sequence (flanking cysteines were omitted) and frequency of the peptides is shown. 



Primer Sequence 

Ill-f5-Fw-0	 			 TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCATTGTCGGCGCAACTATCG	Ill-f5-Fw-

1	 		TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGNCATTGTCGGCGCAACTATCG	Ill-f5-Fw-

2	 	TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGNNCATTGTCGGCGCAACTATCG	Ill-f5-

Fw-3	 TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGNNNCATTGTCGGCGCAACTATCG	Ill-f5-

Rv-0	 		GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGCAAACCACAACGCCTGTAGC	Ill-f5-Rv-

1	 	GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGNCAAACCACAACGCCTGTAGC	Ill-f5-Rv-

2	 GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGNNCAAACCACAACGCCTGTAGC	

Ill-f5-Rv-3	 GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGNNNCAAACCACAACGCCTGTAGC	
 

Table S2. Primers used for the first PCR amplification during deep sequencing library 
preparation. Underlined bases correspond to region specific to the fUSE5 vector, followed 
upstream by the des agenerationnd Nextera XT compatible overhangs. 

 
 
 

Primer	 Sequence	

AFFWKFRWMC-Fw	 GGGCTGCGTTTTTTTGGAAGTTTAGGTGGATGTGCGGGGCCGCTG	

CAFWKFRWMC-Fw	 GGGCTTGCGCGTTTTGGAAGTTTAGGTGGATGTGCGGGGCCGCTG	

CFAWKFRWMC-Fw	 GGGCTTGCTTTGCGTGGAAGTTTAGGTGGATGTGCGGGGCCGCTG	

CFFAKFRWMC-Fw	 GGGCTTGCTTTTTTGCGAAGTTTAGGTGGATGTGCGGGGCCGCTG	

CFFWAFRWMC-Fw	 GGGCTTGCTTTTTTTGGGCGTTTAGGTGGATGTGCGGGGCCGCTG	

CFFWKARWMC-Fw	 GGGCTTGCTTTTTTTGGAAGGCGAGGTGGATGTGCGGGGCCGCTG	

CFFWKFAWMC-Fw	 GGGCTTGCTTTTTTTGGAAGTTTGCGTGGATGTGCGGGGCCGCTG	

CFFWKFRAMC-Fw	 GGGCTTGCTTTTTTTGGAAGTTTAGGGCGATGTGCGGGGCCGCTG	

CFFWKFRWAC-Fw	 GGGCTTGCTTTTTTTGGAAGTTTAGGTGGGCGTGCGGGGCCGCTG	

CFFWKFRWMA-Fw	 GGGCTTGCTTTTTTTGGAAGTTTAGGTGGATGGCGGGGGCCGCTG	

AFFWKFRWMC-Rv	 CGGCCCCGCACATCCACCTAAACTTCCAAAAAAACGCAGCCCCGT	

CAFWKFRWMC-Rv	 CGGCCCCGCACATCCACCTAAACTTCCAAAACGCGCAAGCCCCGT	

CFAWKFRWMC-Rv	 CGGCCCCGCACATCCACCTAAACTTCCACGCAAAGCAAGCCCCGT	

CFFAKFRWMC-Rv	 CGGCCCCGCACATCCACCTAAACTTCGCAAAAAAGCAAGCCCCGT	

CFFWAFRWMC-Rv	 CGGCCCCGCACATCCACCTAAACGCCCAAAAAAAGCAAGCCCCGT	

CFFWKARWMC-Rv	 CGGCCCCGCACATCCACCTCGCCTTCCAAAAAAAGCAAGCCCCGT	

CFFWKFAWMC-Rv	 CGGCCCCGCACATCCACGCAAACTTCCAAAAAAAGCAAGCCCCGT	

CFFWKFRAMC-Rv	 CGGCCCCGCACATCGCCCTAAACTTCCAAAAAAAGCAAGCCCCGT	

CFFWKFRWAC-Rv	 CGGCCCCGCACGCCCACCTAAACTTCCAAAAAAAGCAAGCCCCGT	

CFFWKFRWMA-Rv	 CGGCCCCCGCCATCCACCTAAACTTCCAAAAAAAGCAAGCCCCGT	

Table S3. Oligonucleotides used to prepare different phage particles dalaninecanning 
variants of CFFWKFRWMC. Mutations sites are indicated (underline). 

	

	



Supplementary	Data	Alignment	File	
	
Next	generation	sequencing	of	all	phage	recovered	from	each	brain	area.	A	total	of	838,448	reads	were	
obtained	by	Illumina	using	the	MiSeq	platform	(see	online	methods	for	details).	The	paired-end	reads	
were	assembled,	inserts	trimmed	and	only	sequences	with	two	or	more	reads	were	used	for	further	
analysis	(Dias-Neto	et	al.,	PLoS	One.	
4(12):e8338,	2009).	The	remaining	803,072	reads	(hemispheres	391,523	reads,	olfactory	bulb	216,213	
reads,	cerebellum	195,336	reads)	encoded	a	total	of	3,074	unique	peptides.	Peptides	were	then	filtered	
using	the	motif	[FYW][ARKH][FYW],	resulting	in	1,021	peptides.	
	
	
Alignment file of 1021 peptides containing the [FYW][ARKH][FYW] motif: 
 

----SWYSYRWI---- 
----MYHNFAWY---- 
----YYAFFRWH---- 
----IYSFFAWR---- 
----FFWMFRWI---- 
----SWFDFRWH---- 
----VYLDFKWQ---- 
----VWVSYRWV---- 
----IYFQYHWV---- 
----TWVNFRYV---- 
----VFWKFRWM---- 
----FYWKFRWM---- 
----LYANFAWR---- 
----VWVSYRWS---- 
----VWHSYRWP---- 
-----YFDWHYVR--- 
----MYSAWKWV---- 
----FYSGFRWR---- 
----HWAGYRWV---- 
------YWFAFRYS-- 
----EWVSFRWS---- 
----FYVHFRWL---- 
----YFAYFRWV---- 
----IWFGFRWK---- 
----LYVIFAWR---- 
----FWKDWRWV---- 
----VWIWWRWV---- 
----SYVYFRWV---- 
----LSVNFAWR---- 
------TYYRFMRS-- 
----RWSMFRWY---- 
----WFGRFRWW---- 
----AYRHWKWV---- 
----RYTGFRWE---- 
----IWSNWRWV---- 
----RYAAFHWW---- 
----VWVGFHWV---- 
----VWVDFHWS---- 
----FYDRFKWV---- 
----VYRHWKWV---- 
----FYPVFRWW---- 

----VWVHFRWI---- 
-----YDNFRWIK--- 
----IWASWRFW---- 
----RYIDFRWA---- 
----VYVGWRWS---- 
------VWFKFRYV-- 
----VYLNWRWG---- 
----IYVAFRWR---- 
----LYVAFKWV---- 
----YFAAWRWG---- 
----YFAAWRWW---- 
----RHIDFRWS---- 
-----RLNFRWVI--- 
----GYVYFRWV---- 
----YFWNFRWW---- 
----YFWKFRWM---- 
----VFADFRWY---- 
-----YSGFRYFD--- 
----GYRDYHWR---- 
----VWVSFRWC---- 
----IWVDFRWT---- 
----FWDNFRWQ---- 
----VWSYFRWV---- 
----VWVDFHWL---- 
----YYVDWRYE---- 
----SLSDFRWH---- 
----LWLRYRFM---- 
----YFYNYRWV---- 
----FFWKFRWV---- 
----VSVSFRWS---- 
----YWSMFRWS---- 
----VWVSFRWG---- 
----FFADYRWR---- 
----FYSRYRWR---- 
----VWRNYRWV---- 
----FWVWYRWM---- 
----VLMNYRWV---- 
----RYSAWKWS---- 
----YWSMFRWE---- 
----LWRGFRYY---- 
------FWYRWRFY-- 

----YFIRYRWM---- 
------FFWKFGWM-- 
----VWFNFRFA---- 
------FFWKFRRM-- 
----FFLQFRWF---- 
----FYIHYKWF---- 
----VWADFRWY---- 
----IYVAYKWI---- 
----FFYMFRWT---- 
----WYELYRWT---- 
----VYILYRWI---- 
----FFWRFRWM---- 
----FWVDFRYT---- 
----FFLHFRWF---- 
----LYVDFAWR---- 
----GWVSFRWS---- 
----WWQFFRWV---- 
----FYHGFRWR---- 
----VWMNYRWA---- 
---MFDNVFRY----- 
----FFSDFRWY---- 
----MYDLFRWR---- 
----RYVLFRWV---- 
----YFYNYRWW---- 
----DYVNFAWR---- 
----MWFAFRWV---- 
-----WDGFRYWA--- 
----FFADFRWH---- 
----MFFRFRWW---- 
----LWRGFRWI---- 
----NYRDYHWR---- 
----VYYSWKWD---- 
----RCSAWKWW---- 
----MYSEYRWS---- 
-----YAIWHWEP--- 
----LYVSFAWR---- 
-------FYRYFSWV- 
----RYAGFAWH---- 
----FWYSFRWI---- 
----VWANFRWI---- 
----VCVDFHWV---- 

----IYLFFRYI---- 
----SWMHFRWI---- 
----VYVFWRYV---- 
----LYVNFAWW---- 
----SWCNWRWE---- 
----SYSNWHWW---- 
----VYNFFRWV---- 
----RYSGFRWA---- 
----FFQDFRWW---- 
----LYVNFAWQ---- 
-----YVGFRWLM--- 
----VRHNFRYL---- 
----MWCSFRWI---- 
-----YLNWRWSV--- 
----MWVAWRWV---- 
-----WYGFRYLA--- 
----YCAAWRWW---- 
----IYLGFRYY---- 
----FWHSYRWI---- 
----LYVNFAWV---- 
----IWFNFRYV---- 
----IWIDFRWK---- 
----IWVVFRWK---- 
-------FFAFPRWY- 
----VFVSFRWW---- 
----VWFDYRWR---- 
----AWFNFRYV---- 
----FFWNFRWR---- 
----LWVAWRWV---- 
----YFSAWRWW---- 
----VYSAYHWL---- 
----YYRLFAWR---- 
----NWSNFRWY---- 
--------FAFHVQGQ 
----AYSHWKWV---- 
----VWVSFRWN---- 
----LYLNFAWR---- 
----VYVNFAWR---- 
----VWFNFRWK---- 
------VWWKYVYR-- 
------VWFHFRYM-- 



------SYYRFMWS-- 
----RYFSFRWQ---- 
----SWMHFRWK---- 
----MWWSFRYV---- 
----SYRHWKWV---- 
----FWSDFRWH---- 
----FWANFRWH---- 
----GWMNYRWV---- 
----RYVDYRWD---- 
----VWEFWHWV---- 
----VWAKFRWQ---- 
----VWMIYRWV---- 
----FYVGFKWG---- 
----VYSGFRWM---- 
----WFYNYRWH---- 
----VWANFRWE---- 
----VWSLFRWA---- 
----LYVNFRWL---- 
------FFWKFRGM-- 
-----YVDYRYVI--- 
-------YFAYTPWN- 
----SWSEFRWH---- 
----FFADFRWN---- 
-----YSGFRWFE--- 
---GIAAGFAF----- 
----RYTGFRWI---- 
----VWMNYRWH---- 
----VWESFRWS---- 
------FWWKYVYM-- 
----VFADFRWQ---- 
----VWLNYRWV---- 
----IYTSFKWS---- 
----WFGAFRWW---- 
----CFWKFRWM---- 
----VYHGFRWG---- 
----LWVPFRWV---- 
----FWISFHWE---- 
----WFTYFRWV---- 
----VWMNYRWM---- 
----LYFDWAWT---- 
------FWWKYVYR-- 
-----YSRFRWTV--- 
----VYYGFRWS---- 
----FYAGYRWV---- 
----LWVSFRWF---- 
----LYVHFAWR---- 
------VAYAFGFG-- 
----LYIGWRFI---- 
----IYRIWRWI---- 
----YWFMFRYI---- 
----VYHVFRWW---- 
----FYSEYRWL---- 
----VYVAFAWY---- 
----RYRDYHWR---- 
----VWKNYRWV---- 
-----PIEFRWSV--- 
----SWSGFRWH---- 
----YFATWRWW---- 
----LYINFAWR---- 
----WYVAFRYT---- 

----AWMNYRWV---- 
----VYHGFRWS---- 
----TWVDFRWK---- 
----FFYDFHWE---- 
--------FKYMSAVW 
----LYHHFRWS---- 
----VWVSFRWS---- 
----YFAAWRWS---- 
----LYVNFAWC---- 
------FFWKFRLM-- 
----NYVDFRWI---- 
----GWVDFHWV---- 
----VYHSFRWF---- 
----VWYNFRWQ---- 
-----YIDFRFVL--- 
----MYVNFAWR---- 
----LYVGFKWW---- 
----LWLRFRWD---- 
----FFWKFRWS---- 
----FYVSWRWY---- 
----VWRDFRWK---- 
----LYDNFAWR---- 
----YFASWRWW---- 
----IYHGFRWR---- 
----VYLEYRWL---- 
----YLAAWRWW---- 
----IYINYHYS---- 
----SWFEFRWR---- 
----VYMYYHWL---- 
----VWHSYRWS---- 
----SYGDYHWR---- 
----FYVAFHWR---- 
----CYIDFRWS---- 
----VWVNFRWH---- 
----YWAGYRWW---- 
--------FRWKYVYR 
-----YFNFRWVH--- 
-----YFDFRYAL--- 
----VWGSFRWS---- 
----VYVRWHWA---- 
----CFAAWRWW---- 
----SWMHFRWA---- 
----RYSSFRWQ---- 
----VYEMYRWR---- 
----VYAGYRWV---- 
----VYHGFRWR---- 
----FLADFRWY---- 
----VYSGFRWK---- 
----RYIDFRWK---- 
----YYSLWAWR---- 
----NWFMYRFF---- 
----VWVDWRWH---- 
----RYIDFRWE---- 
----VFVRFRWW---- 
----IWADFRWK---- 
------FWFRFRFW-- 
----VWMNYHWV---- 
----VWVSFRWW---- 
----DYVNFRWR---- 
-----WSDFKWFA--- 

----FWLRYRFM---- 
----VGANFRWQ---- 
----FYSGFRWL---- 
----IWVDFRWI---- 
----YFWNFRWQ---- 
----FWTNFRWV---- 
----LWTEWRWV---- 
----VWVDFRWI---- 
----VYLDFRYS---- 
----SFADFRWY---- 
----HYIDFRWR---- 
-----YSDWHFFP--- 
----FFSRYRWY---- 
----AYYIFHWV---- 
----EYLLYHWV---- 
----LYAGFRWL---- 
----FYSGFAWR---- 
------VYFAFHYV-- 
----WFRDFRWY---- 
-----WYGFRYWV--- 
--------FRFFISTD 
----YFTAWRWW---- 
----VWMNYRWW---- 
----YFAAWHWW---- 
----YWYLYRWI---- 
----QFVHWHWI---- 
----MWVSFRWS---- 
----VWANFRWS---- 
----FYVRFRFV---- 
----FFTSWRWW---- 
-----WVNFRFQV--- 
----IYLDWAWV---- 
----SYHDFRYW---- 
----LFINYRWV---- 
----FCADFRWY---- 
----FWHSYRYY---- 
----RYSDYRWW---- 
----FYSVFRWW---- 
----VCMNYRWV---- 
----SLRNWRWE---- 
-----LLNFRWVI--- 
----VWHNFRYL---- 
----PWSDFRWH---- 
------VFWRFKWF-- 
----SYRDYRWR---- 
----AYHGFRWR---- 
----FYSYFRYI---- 
-----HANWHWEP--- 
------IWWKYVYR-- 
----VYSGFRWI---- 
----IWANFRWQ---- 
----FYIGYRWW---- 
-----YVHFRWEV--- 
----FYTSFKWS---- 
----FFTDFRWY---- 
----VWMNYRWT---- 
----RYTGFHWV---- 
------GHYAYLDS-- 
----IWVDFRWE---- 
----VWVYFHWV---- 

----FWASYRWF---- 
----FYAGFRWV---- 
----WYDSFRWT---- 
----LFADFRWY---- 
----VWANFRWY---- 
-----YLNFRYVY--- 
----DYVYFKWR---- 
----TYGFFHWV---- 
----FWAMWRWH---- 
----HYFGWHWV---- 
------TYYRFMWN-- 
------FFWKYRWM-- 
----FFYDFHWV---- 
----IWVDFRWM---- 
----FWVSWRFW---- 
----SWSDFRWY---- 
----VFIRFRWL---- 
------TYYRFLWS-- 
----RYSAWKWV---- 
----FYSVFRWS---- 
----WYSGWKWI---- 
----VYQGFHWE---- 
----FYVGFKWR---- 
----VWANFRWP---- 
----IWVDFHWK---- 
----SWRNWRWV---- 
----VWMSFRWS---- 
------VWFAFRYL-- 
----IYMRFAWS---- 
------FWWRYVYR-- 
----LYFGYRWV---- 
-------VYKFFKWW- 
----FYAGYRWM---- 
----FFAEFRWY---- 
----FYFNFAWV---- 
----HWAGYRWW---- 
----VWMNFRWV---- 
----VSMNYRWV---- 
----FFWNFRWM---- 
----VYANFAWW---- 
----IFVQFHWV---- 
----IYIGYRWW---- 
----SWMHFRWW---- 
----YFRFFRWY---- 
----SFAAWRWW---- 
----LYVNFAWR---- 
----FYADFRWY---- 
----VWANFRWR---- 
----AYLKFRWS---- 
----VWVDFHWD---- 
----LYVYFAWR---- 
----VWVHFHWV---- 
----MYDLFRWK---- 
----NWYMYRFF---- 
----VRFNFRYV---- 
-----YLDFRWVL--- 
----VYSLYRWL---- 
----LDVNFAWR---- 
----VYSDFRWQ---- 
----WYWLFHWI---- 



----LYVNFRYV---- 
----NWSNFRWV---- 
----VWYSYRWI---- 
----FYAGYRWL---- 
----IYLLFKWY---- 
----IFADFRWY---- 
----VWMHYRWV---- 
----VFHGFRWR---- 
----FFADFRWF---- 
----LFWKFRWM---- 
----IYVTFRWE---- 
------VYWHFKWF-- 
----VWVDFRYV---- 
----VYVSFRWF---- 
------YYFRYRWS-- 
----VYSVFRWS---- 
----RYTGFRWA---- 
-----YLEFRWVL--- 
----GYILFRWV---- 
----VRVDFHWV---- 
-----WVNFAYLL--- 
----FFAVFRWY---- 
------AYYRFMWS-- 
----RYIDFRWR---- 
----IWVNFRWK---- 
----VWADFHWV---- 
----VWASFRWQ---- 
----LWAMWRWY---- 
----VWAYFRWQ---- 
----VWANFRWV---- 
----VWVSYHWR---- 
-----WLNFRWAI--- 
----TYIYFRYV---- 
----LFVNFAWR---- 
----VWGRYRWV---- 
----VYSAYRWF---- 
----HWAGYRWR---- 
----VWADFRWQ---- 
----NTLWYRWL---- 
----FFCKFRWM---- 
----TWSPYAWN---- 
----LWVAFRWA---- 
----FYVSFRWI---- 
----VWMNYRWS---- 
------VYFKFAWV-- 
-----YFNFRFHI--- 
----VWRMFRWF---- 
-----YANWHWES--- 
-------LYRFYRWS- 
----VWVDFHWK---- 
----VWPYFRWV---- 
-------VYAWWHWA- 
----VWMTYRWV---- 
----YYVLFRYV---- 
----FSWKFRWM---- 
----LYVNFAWP---- 
----IYVQFRWD---- 
----RYIDFRWF---- 
----IWVDFRWY---- 
----SYRDYHWR---- 

----MYLNFKWY---- 
----GYIDFRWS---- 
----FYLHFRYV---- 
----FWYSYRWS---- 
----VWINYRWV---- 
----QYYGFRWV---- 
-----WYGFRYWA--- 
----FYSGFHWK---- 
----FYFRFRWF---- 
-------IYAFYRWV- 
----AWVLFRWY---- 
----LCVNFAWR---- 
----FFAHFRWY---- 
-----YVSWHYVL--- 
-----YANWHWEP--- 
----LYFGFRWS---- 
----RWMHFRWI---- 
----RWYEFRWI---- 
----IWMNYRWV---- 
----VWLNFRYV---- 
----LYGNFAWR---- 
----FYAGYRWA---- 
----FFWKFRWR---- 
-----WSNWAYYD--- 
----IWSRYRYT---- 
----YYARFAWR---- 
----VWYNFRYV---- 
----SYCDYHWR---- 
----IYAHFAWV---- 
----RYIDFRWY---- 
------TYYRFMWS-- 
----FFVRYRWF---- 
----AYRHWKWA---- 
----AWHNFRYL---- 
----FYSAFRYV---- 
----MYLNFAWR---- 
----FWAGWRFW---- 
----RFIDFRWS---- 
----VYQDFKWS---- 
----EYLLFAWR---- 
------TWYRFAWD-- 
----VRMNYRWV---- 
----VWFQFRFI---- 
----IWVDFRWW---- 
----VCHGFRWR---- 
----VYAMYRWS---- 
-----WVGFRYVY--- 
----FWLDFHWA---- 
----FWYEWRYF---- 
----VYRGFRWR---- 
----VWVDFRWQ---- 
----YFAAWRWC---- 
----FFWEFRWM---- 
----LYVTFAWR---- 
----QYWRFRWV---- 
----LYVNFAWS---- 
----FYDAFRWY---- 
------MWWRYRYY-- 
----WYSLFRYV---- 
----FWWGFHWD---- 

----LWASWRFW---- 
----VWVIFRWS---- 
----YFADFRWY---- 
----VYSVFRWH---- 
----LWYSWHWV---- 
----SYYGYAWR---- 
----FYSQFAWH---- 
----AYLKFRWL---- 
----TYLDFRWV---- 
----VWVSFRWR---- 
----YYNAFRWE---- 
----DVADFRWY---- 
------FFWKFTWM-- 
----YFVAWRWW---- 
----FFADFRWQ---- 
-----YVGFRYYV--- 
----IWVRWRWE---- 
----FFDDFRWY---- 
----VWANFRWL---- 
----WWIRFRFV---- 
----VCVSFRWS---- 
----FWIMYRYV---- 
----VRVSFRWS---- 
----VYLKFRWL---- 
-------AYRYWKWV- 
----VYRNWHWG---- 
-------WFAYMRWF- 
----IYTSFKWY---- 
-------VYHFFRFI- 
----VWSNFRYV---- 
------YYWKYRWL-- 
----VWRNFRYE---- 
----YYSGFHWS---- 
----TYLSWHYV---- 
----HYLSFRWV---- 
----SWSDFRWS---- 
----SWMHFRWL---- 
----IGVDFRWK---- 
-------WFRWRWSK- 
-----YANWHWET--- 
----FWVAFKWM---- 
------WYYRYRWV-- 
----RYIGFRWA---- 
----VFSMWHWT---- 
----VWPNFRWQ---- 
----PNGLFAWA---- 
----LWANFRWQ---- 
----NWANFRWQ---- 
----VYWDYRWI---- 
----VWVDFRWV---- 
----FFYDFRWK---- 
----RYIVFRWS---- 
------GYFAWHWV-- 
----LFYDFHWV---- 
----YFIMFRWI---- 
----RYIDFRWP---- 
----SYYGYAWI---- 
----HFAAWRWW---- 
----HYIDFRWS---- 
----NWVDFRWK---- 



--------FAYSVKGV 
----FYAHFRYV---- 
----YYARWKWW---- 
----GYSAWKWW---- 
----SWIHFRWI---- 
----FYLHWKWV---- 
----NWLSFRWV---- 
----IWVDFRYV---- 
----MFVYFRWI---- 
----RYIEFRWS---- 
----FFSKFRWM---- 
----RYSAWKWL---- 
----SWMGFRWY---- 
----FFWMFRWM---- 
----MYHNWRWV---- 
----FYSAFHYV---- 
----LYDLFRWR---- 
----LYVKFAWR---- 
----WYVTWRWV---- 
----IWVDFRWR---- 
----VWATFRWQ---- 
----FYGQFRWM---- 
----LWVKFKWL---- 
----FWYSYRWY---- 
----VWVEFHWV---- 
------TYYRFMLS-- 
----DYVMYRWF---- 
-------VWAYYRWV- 
----FFWKFRWL---- 
----FYGAYHWT---- 
----VWVDFHWV---- 
----LYVNFAWG---- 
----LYVEFRWL---- 
----VWVDFHWA---- 
----LYVRFKWD---- 
----VYESFAWR---- 
----LYVNFAWI---- 
----SFWKFRWM---- 
----EWLLYRWY---- 
----GYSNFRWS---- 
----VYLRFKWL---- 
----YFAAWRWR---- 
----FFLKFRWM---- 
-----WYGFRYWT--- 
----PYSNFRWV---- 
----IWVEFRWK---- 
----VWVHYRWQ---- 
----GYHGFRWR---- 
----FWVVYRYW---- 
----YYSNFRWV---- 
----AYIGFHWL---- 
----VWVKFKWL---- 
------YLYAFAST-- 
----AYRHWKWL---- 
----SYVSFHWF---- 
----VWLDFHWA---- 
----VWDNFRWQ---- 
----VGVSFRWS---- 
----FYAAWRWW---- 
----VWFNFRYV---- 

--------YAYFHASN 
----VYLRYHWR---- 
----SWRNWRWE---- 
----FYSNYKWQ---- 
----WYYLFRYV---- 
----FWGRFRWA---- 
----VWVDFHWI---- 
----SWSDFRWR---- 
----AWANFRWQ---- 
-----WVSFRWIL--- 
------NYFAFGWR-- 
----MYVSFRWK---- 
----YYRLFAWV---- 
----VYGFFAFG---- 
----FYSGFRWS---- 
----AYARFRWV---- 
----VYHVFRWK---- 
-----YYNFRFVW--- 
----SWSDFKWH---- 
----FFANFRWQ---- 
----VWANFRWM---- 
----VWAHFRWQ---- 
----IWVDFRWQ---- 
----FFADFRWV---- 
----FFWKFRWK---- 
----GYSNFRWY---- 
----YFWNFRWR---- 
----VYVSFRYL---- 
----FFWKFRWY---- 
----VLANFRWQ---- 
----VWMSYRWV---- 
----LWFDYRWV---- 
----FFAAWRWW---- 
----FWYSYRWI---- 
----SYVDFRWV---- 
----RYINFRWS---- 
----VWAGFRWV---- 
-----WLNFRWVI--- 
----VWVSFRWK---- 
----IWHQFRYA---- 
----VWFYFRYV---- 
----VYSGFRWA---- 
----FWFNFRYV---- 
----IWVDFRWA---- 
----LYRGWKWE---- 
----SYVNFAWR---- 
----FYIEFKWM---- 
----SWMYFRWI---- 
----FFWKFRWM---- 
----DFAAWRWW---- 
----FYSDFAWF---- 
----LWSEWRWW---- 
----IWSQWRYW---- 
----FWSSFRWV---- 
----VWAGFRWT---- 
----VYTSFKWS---- 
------VWFRFGHA-- 
----IYMSFKWS---- 
----FFFRFRWV---- 
----LWLRFKWV---- 

----RYIDFRWT---- 
----VWLDFHWV---- 
----VWTNFRWY---- 
----FFANFRWY---- 
----LYRLYRWD---- 
----VWFNWRWE---- 
----TYEGFRWL---- 
----ICVDFRWK---- 
----IWRNWRWE---- 
-----YVAFRWFV--- 
----VWVSFHWV---- 
----AWRLFKWT---- 
----KYLNYAWR---- 
----FLWKFRWM---- 
----IWFGFRWW---- 
----LYSSFRYY---- 
----RYTGFRWT---- 
----RYSDFRWS---- 
----LNVNFAWR---- 
----VWVSFHWS---- 
------FFWKFKWM-- 
----IYVSFAWI---- 
----RYTGFRWK---- 
----VWVCFRWS---- 
----VYIGYRWW---- 
----GYSNFRWQ---- 
----LYAGFHWR---- 
----VWRLFRWS---- 
----VWSNFRWQ---- 
----FYARFKWW---- 
----FFWKFRWH---- 
-----WLNFHYVI--- 
----FFADYRWY---- 
----YSAAWRWW---- 
----HYTGFRWA---- 
----VGMNYRWV---- 
----VWVSFRWM---- 
-----YANWHWGP--- 
----IYLSFRWL---- 
----SWPDFRWH---- 
----LYVGYRWL---- 
------VWWRFQFF-- 
----RHTGFRWA---- 
----VWMDYRWV---- 
----SWMHFRWV---- 
----SYRDYHWW---- 
-----YVMWRWIP--- 
----VWLRYRWV---- 
----DWKEFRWV---- 
----LWVSFRWS---- 
------FFWKFRCM-- 
----FWMNYRWV---- 
----VWANFRWQ---- 
----VWRSFRWI---- 
----VWVDFRWK---- 
----LYVYFRWV---- 
----WFIGFRWW---- 
----LYFNFAWR---- 
----YYVSFHFV---- 
------FYYAYRWY-- 



----AWINFRYV---- 
----SYIDFRWS---- 
----LWVAFRWI---- 
----FWVDFHWV---- 
----FYVGFKWW---- 
----FFPDFRWY---- 
----SYDHFHWS---- 
----DYISFRWL---- 
-----WLNFRWEI--- 
----CWMHFRWI---- 
----IWVDFRWS---- 
----VWTNYRWV---- 
----IWGDFRWK---- 
----FWSSYRFY---- 
----FFADFRWD---- 
----SWSDFRWM---- 
----AWVDFHWV---- 
--------YAFDNCFE 
----YYLGFRYF---- 
----VYMAYRWD---- 
----VWMNYRWE---- 
----YYVDYRWL---- 
----VWVHYRWR---- 
----IFMDWHWL---- 
----SYFGFRWY---- 
----VYYGFRWR---- 
----VWVDFHWF---- 
----FWANFRWQ---- 
----VWAGFRWA---- 
----FFAYFRWY---- 
----VYVLYHWE---- 
----FFWQFRWM---- 
----VYNYYHWS---- 
-----NFSFRFAD--- 
----VWAIFRWQ---- 
----IWVDFRWV---- 
----SNSFYRWS---- 
----QYVSYRWS---- 
----LYFDYRWV---- 
----LYAGYRWV---- 
-----------FFWKFGWI-- 
----VYFGYRWF---- 
------FWFHFAWY-- 
----WYAGFHWR---- 
----VWIMYRYV---- 
----VYLRYKWW---- 
----TWTDFRWV---- 
----RYTDFRWS---- 
----FWYSYRWK---- 
----VLVSFRWS---- 
----LYVNFAWL---- 
----LYVNYAWR---- 
----GWANFRWQ---- 
----VWVDFRWA---- 
----VWRPFHWV---- 
----YYVNFRYI---- 
----FFRKFRWM---- 
----VWASFRWS---- 
----IYIDYHFE---- 
----AYRHWKWW---- 

----FYTGYRWV---- 
----GYVSFRYF---- 
----IWVDFRWK---- 
----VWMNYRWV---- 
----IWVAFRWK---- 
----IWYSYRWI---- 
--------FRFGSGFG 
-----YFDFHWAA--- 
----AWVSFRWS---- 
----FFAGFRWY---- 
----FWANFRWY---- 
----VYDYFKWS---- 
----AWRDYRWR---- 
-----WVNFRFIA--- 
----LHVNFAWR---- 
----VWANFRYV---- 
----VWVSFRWY---- 
----YYVAWKWM---- 
----SWVDFRWK---- 
----SWSDFRWN---- 
-----WSNFRWVI--- 
----VWMNYRWL---- 
----VWASWRFW---- 
----DWMNYRWV---- 
----FFWKFRWT---- 
----VYVQFAWV---- 
----VYGDWRWQ---- 
----VWMYYRWV---- 
----IWVDFHWV---- 
----FWYSYRWR---- 
----VWMDFHWV---- 
----FFWKFRWI---- 
----IWFDFRWK---- 
----FFADFRWY---- 
----VWVQFRWL---- 
----VWVDFHWG---- 
----FFVDFRWD---- 
----VYHGFRWK---- 
----LWAMWRWH---- 
----FYVGFKWS---- 
----FFVDFRWY---- 
-----WREYRWWV--- 
----VWFNFRYE---- 
----DWANFRWQ---- 
----YFCNFRWR---- 
------FFWKFKWT-- 
------IYFRFGWR-- 
----YFTRFRWV---- 
----TWHSWKWW---- 
----FQWRFRWW---- 
----FFADFRWW---- 

----VWANFRWH----- 
----AYVSFRWR---- 
-------NYAFYHWS- 
----YWWDFRYF---- 
----FFGDFRWY---- 
----FCWKFRWM---- 
-----YINYRFYQ--- 
----SWRNWRWA---- 
----RYIDFRWL---- 

----YFADFRWQ---- 
------PCFAYGCQ-- 
----VYVSFRWA---- 
----MWHNFRYL---- 
----FYYGYRWM---- 
----RYSAWKWW---- 
----FWASWRFW---- 
----YYEAFRYI---- 
----LYIDFRWS---- 
----SHRDYHWR---- 
----LWVDFRWK---- 
----RWRNWRWE---- 
----VYMMFRYV---- 
----FFAAFRWY---- 
----RYTGFRYV---- 
----VWFNFRYM---- 
----VCANFRWQ---- 
----FWYSYRWW---- 
------IYFRFQWV-- 
----SWSDFRWH---- 
----FYVNFRWE---- 
------LWWKYVYR-- 
----SYVSYRWL---- 
----FFFNFRWF---- 
----MWEDWRWK---- 
----FFADFRWP---- 
----AWRSYRWW---- 
------VWWHWRWR-- 
----YFYNYRWR---- 
-------LWHYEGLE- 
----FWANFRWV---- 
----RYIDFRWS---- 
----FFWTFRWM---- 
----QYFYFRWV---- 
----MWRSFRWI---- 
----VWVNFRWR---- 
----VWSDFRWL---- 
----RYIDFKWS---- 
----VWFGFRWW---- 
----VWGGFRWT---- 
----FWYSYRWM---- 
----FYSTFRYV---- 
-----YIGWRWVR--- 
----VWVSFRWH---- 
----VWFNFRYA---- 
----IWVDFRWN---- 
----VWMNYRWG---- 
------TYYRFMWG-- 
----AYRNWKWV---- 
----FYVGFRWT---- 
----IWWGFHWD---- 
----FFADFRWR---- 
-------VFAFIADL- 
----SLMHFRWI---- 
----VWTNFRWQ---- 
----FFADFRWC---- 
----VWLSFRFF---- 
----YFAAWHWT---- 
---FSAHAYHW----- 
--------FRYSYRWI



----VWVNFRWQ---- ----LYINFRWA---- 
------FFYKFRYR--    ----VWVNFRWS---- 
----FFADFRWS-- ----FWVDFRWK----- 
----LWQDFRYW----   --------IYFRFAWY-- 
----WYAGFRWY----    ----VWVSFRWT---- 
 -------TFAFSDMR-    ----VWLSFRWS---- 
----FFVDFRWQ----    ----VWVRFRWS---- 
----LWVAFRWS----     ----VWVAFRWI---- 
 ----RYTGFRWV----    ----TWTKWRWQ---- 
----VRANFRWQ----    ----VYVGFKWW---- 
----LYVNFAWH----    ----LWSFFKWV---- 
----FYSRYKWQ----    ----LYVNFRWR---- 
-----WYVFRYWA---    ----ILVDFRWK---- 
----TWHLYRWR----    ----NWSNFRWQ---- 
----LWWSFRYV----    ----YIAAWRWW---- 
----VYFNYRWF----    ----YFAVWRWW---- 
----TWADFRWV----    ----LYLGYRWR----  
----FLANFRWH---- 
------FFWKFMWM-- 
----VWVGFRWS---- 
----FWILFRWV---- 
-----LMTYAWPT--- 
----VWFDFRWK---- 
----IWMHFRWI---- 
----FYACYRWV---- 
----IYVRFRYL---- 
----FYVGYRWV---- 
----IWVDFRWH---- 
-----FVHWRWFA--- 
----FWYSYRWV---- 
----LWVAFRWM---- 
----LYLNFKWY---- 
----VWANFRWK---- 
------FFWKFWWM-- 
----LWKDWRWV---- 
----VWYNFRWM---- 
----RYFDFRWS---- 
----YFWNFRWL---- 
----VWVSFRWI---- 
----VWMKYRWV---- 
----RYIDFRWI---- 
----SYYLYRWR---- 
----WYVAYRWT---- 
----VWGNFRWQ---- 
----FYVNFAWR---- 
----YFAAWRWM---- 
----WWRDYAWR---- 
----FYANFAWW---- 
----RYVSYHWW---- 
----IWWSWRWV---- 
----VWVNYRWV---- 
----FFAGYRWV---- 
----WYSAWKWW---- 
----VYYSFRWA---- 
------FFWKFSWM-- 
----GYIAWRWV---- 
----VLVDFHWV---- 
----TWTDFRWQ---- 
----VYTRTAWV---- 
----FSADFRWY----





 


