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Figure S1. Secreted FLIPPER-body contains active peroxidase - Medium of CHO-K1 

cells expressing SP-His6-GPI-CFP (left; detailed in Hauser and Tsien 2007) or FLIPPER-

bodies (right) was analyzed for the presence peroxidase activity. Note that following DAB 

conversion, His6-GPI-CFP do not react with DAB and the FLIPPER-bodies do provide a DAB 

reaction.  
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Figure S2. Detection of nuclear GFP shows limited penetration of IgG – based labeling 

- HEK293T cells transiently expressing H2B-GFP were fixed, permeabilized and indirectly 

stained with anti-GFP. (a) Secondary antibodies conjugated to Alexa Fluor594 were used to 

detect nuclear expressed H2B-GFP and while there is clear GFP signal in the nucleus, the 

A594 signal is absent from the core of the nucleus. There is also much background of the 

A594 in the cytoplasm. (b) Secondary antibodies conjugated to HRP were used to detect 

nuclear expressed H2B-GFP. Both at low as well as at high EM resolution no signal, 

representing HRP after DAB conversion could be detected. (c) Secondary antibodies bound 

to 10 nm gold label were used to detect nuclear H2B-GFP. Some background signal was 

observed in the cytoplasm, which can be seen in the insert. (d) FLIPPER-bodies were used 
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to detect nuclear H2B-GFP. Note the positive mCherry and HRP signal in LM and EM, 

respectively. DIC: differential interference contrast; GFP: GFP fluorescence; 594nm: 

secondary antibody conjugated to Alexa594; mCherry: fluorescence from FLIPPER-body; 

merged: GFP and indicated fluorescent signals; EM: ultrathin EM section. Bars: LM and EM 

overview 10 µm, EM zoom in 1 µm. High resolution EM images are available via 

www.nanotomy.org . 

  

http://www.nanotomy.org/
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Figure S3. Detection of overexpressed EGFR using traditional antibody-based probes - 

HEK293T cells were transiently transfected with EGFR-GFP cDNA, fixed, pre-embedding 

labeled and processed for LM and EM. (a) Indirect labeling using anti-EGFR and secondary 

antibodies conjugated to Alexa Fluor 546 was used for detection of EGFR, showing an 

efficient label surrounding the cells. (b) Indirect EGFR labeling using HRP-conjugated 

antibodies shows an efficient labeling at the cell clusters periphery. The zoom in in EM 

shows the limited penetration between cell-cell contact sites. (c) EGFR detection using 

secondary antibodies bound to 10 nm gold seen in the EM magnification. Gold particles 

decorate the cells periphery, but not at cell-cell contacts sites. (d) Direct labeling of EGFR 

using FLIPPER-bodies showing in LM and EM high label efficiency at the cells periphery and 
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at cell-cell contact sites. DIC: differential interference contrast; GFP: GFP fluorescence; 

546nm: secondary antibody conjugated to Alexa546; dTomato: fluorescence from FLIPPER-

body; merged: GFP and indicated fluorescent signals; EM: ultrathin EM section. Bars: LM 10 

µm, EM 500 nm, Zoom in 100 nm. High resolution EM images are available via 

www.nanotomy.org.  

  

http://www.nanotomy.org/
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Figure S4. Detection of endogenous EGFR using different traditional labeling methods 

- A431 cells are fixed and labeled with anti-EGFR antibodies, detected with common used 

secondary antibodies conjugated to (a) Alexa546, (b), HRP, or (c), 10 nm gold particles. All 

cells have labeling outside the cell clusters but lack in the detection of EGFR between the 
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cell-cell contacts. (d) Direct labeling of EGFR with the FLIPPER-body, labeling all the cells 

periphery and cell-cell contact sites. DIC: differential interference contrast; 546nm: secondary 

antibody conjugated to Alexa546; dTomato: fluorescence from FLIPPER-body; EM: ultrathin 

EM section. Bars: LM 20 µm, EM overview 10 µm, zoom in 200 nm. 

Supplementary data: Sequence of FLIPPER-bodies  

Abbreviations and previous publication of parts of relevant cDNAs: 

Signal peptide    (SP)   (Schnell et al. 2013) 

6-Histidine tag    (HIS)  

Thrombin cleavage site     (Waugh 2011) 

mCherry     (mCh)   (Shaner et al. 2004) 

dTomato     (dTom)  (Shaner et al. 2004) 

Horseradish peroxidase   (HRP)   (Kuipers et al. 2015) 

Ascorbate peroxidases 2   (APEX2) (Lam et al. 2015) 

Nanobody     (NB) 

 antiGFP      (Rothbauer et al. 2006) 

 antiEGFR      (Roovers et al. 2011) 

 antiHER2      (Kijanka et al. 2013) 
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Sequence anti-GFP FLIPPER-body 

SP-HIS-Thrombin-mCh-HRP-NB 

aagcttcttaaggatatcaccatggcgcccccgcaggtcctcgcgttcgggcttctgctt 

                      M  A  P  P  Q  V  L  A  F  G  L  L  L  

 

gccgcggcgacggcgacttttgccgcagctcaggaagaagatatcatgcatcatcatcac 

 A  A  A  T  A  T  F  A  A  A  Q  E  E  D  I  M  H  H  H  H  

 

caccatcatcatctcgtaccaagaggttctgttaacgaattcatggtgagcaagggcgag 

 H  H  H  H  L  V  P  R  G  S  V  N  E  F  M  V  S  K  G  E  

 

gaggataacatggccatcatcaaggagttcatgcgcttcaaggtgcacatggagggctcc 

 E  D  N  M  A  I  I  K  E  F  M  R  F  K  V  H  M  E  G  S  

 

gtgaacggccacgagttcgagatcgagggcgagggcgagggccgcccctacgagggcacc 

 V  N  G  H  E  F  E  I  E  G  E  G  E  G  R  P  Y  E  G  T  

cagaccgccaagctgaaggtgaccaagggtggccccctgcccttcgcctgggacatcctg 

 Q  T  A  K  L  K  V  T  K  G  G  P  L  P  F  A  W  D  I  L  

 

tcccctcagttcatgtacggctccaaggcctacgtgaagcaccccgccgacatccccgac 

 S  P  Q  F  M  Y  G  S  K  A  Y  V  K  H  P  A  D  I  P  D  

 

tacttgaagctgtccttccccgagggcttcaagtgggagcgcgtgacgaacttcgaggac 

 Y  L  K  L  S  F  P  E  G  F  K  W  E  R  V  T  N  F  E  D  

 

ggcggcgtggtgaccgtgacccaggactcctccctgcaggacggcgagttcatctacaag 

 G  G  V  V  T  V  T  Q  D  S  S  L  Q  D  G  E  F  I  Y  K  

 

gtgaagctgcgcggcaccaacttcccctccgacggccccgtaatgcagaagaagaccatg 

 V  K  L  R  G  T  N  F  P  S  D  G  P  V  M  Q  K  K  T  M  

 

ggctgggaggcctcctccgagcggatgtaccccgaggacggcgccctgaagggcgagatc 

 G  W  E  A  S  S  E  R  M  Y  P  E  D  G  A  L  K  G  E  I  

 

aagcagaggctgaagctgaaggacggcggccactacgacgctgaggtcaagaccacctac 

 K  Q  R  L  K  L  K  D  G  G  H  Y  D  A  E  V  K  T  T  Y  

 

aaggccaagaagcccgtgcagctgcccggcgcctacaacgtcaacatcaagttggacatc 

 K  A  K  K  P  V  Q  L  P  G  A  Y  N  V  N  I  K  L  D  I  

 

acctcccacaacgaggactacaccatcgtggaacagtacgaacgcgccgagggccgccac 

 T  S  H  N  E  D  Y  T  I  V  E  Q  Y  E  R  A  E  G  R  H  

 

tccaccggcggcatggacgagctgtacaagggatccatgcagttaacccctacattctac 

 S  T  G  G  M  D  E  L  Y  K  G  S  M  Q  L  T  P  T  F  Y  

 

gacaatagctgtcccaacgtgtccaacatcgttcgcgacacaatcgtcaacgagctcaga 

 D  N  S  C  P  N  V  S  N  I  V  R  D  T  I  V  N  E  L  R  

 

tccgatcccaggatcgctgcttcaatattacgtctgcacttccatgactgcttcgtgaat 

 S  D  P  R  I  A  A  S  I  L  R  L  H  F  H  D  C  F  V  N  

 

ggttgcgacgctagcatattactggacaacaccaccagtttccgcactgaaaaggatgca 

 G  C  D  A  S  I  L  L  D  N  T  T  S  F  R  T  E  K  D  A  
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ttcgggaacgctaacagcgccaggggctttccagtgatcgatcgcatgaaggctgccgtt 

 F  G  N  A  N  S  A  R  G  F  P  V  I  D  R  M  K  A  A  V  

 

gagtcagcatgcccacgaacagtcagttgtgcagacctgctgactatagctgcgcaacag 

 E  S  A  C  P  R  T  V  S  C  A  D  L  L  T  I  A  A  Q  Q  

 

agcgtgactcttgcaggcggaccgtcctggagagtgccgctcggtcgacgtgactcccta 

 S  V  T  L  A  G  G  P  S  W  R  V  P  L  G  R  R  D  S  L  

 

caggcattcctagatctggccaacgccaacttgcctgctccatttttcaccctgccccag 

 Q  A  F  L  D  L  A  N  A  N  L  P  A  P  F  F  T  L  P  Q  

 

ctgaaggatagctttagaaacgtgggtctgaatcgctcaagtgaccttgtggctctgtcc 

 L  K  D  S  F  R  N  V  G  L  N  R  S  S  D  L  V  A  L  S  

 

ggaggacacacgtttggaaagaaccagtgtaggttcatcatggataggctctacaatttc 

 G  G  H  T  F  G  K  N  Q  C  R  F  I  M  D  R  L  Y  N  F  

 

agcaacactgggttacctgaccccacgctgaacactacgtatctccagacactgagaggc 

 S  N  T  G  L  P  D  P  T  L  N  T  T  Y  L  Q  T  L  R  G  

 

ttgtgcccactgaatggcaacctcagtgcactagtggactttgatctgcggaccccaacc 

 L  C  P  L  N  G  N  L  S  A  L  V  D  F  D  L  R  T  P  T  

 

atcttcgataacaagtactatgtgaatctagaggagcagaaaggcctgatacagagtgat 

 I  F  D  N  K  Y  Y  V  N  L  E  E  Q  K  G  L  I  Q  S  D  

 

caagaactgtttagcagtccaaacgccactgacaccatcccactggtgagaagttttgct 

 Q  E  L  F  S  S  P  N  A  T  D  T  I  P  L  V  R  S  F  A  

 

aactctactcaaaccttctttaacgccttcgtggaagccatggaccgtatgggtaacatt 

 N  S  T  Q  T  F  F  N  A  F  V  E  A  M  D  R  M  G  N  I  

 

acccctctgacgggtacccaaggccagattcgtctgaactgcaaagtggtcaacagcaac 

 T  P  L  T  G  T  Q  G  Q  I  R  L  N  C  K  V  V  N  S  N  

 

tctaggggaggaggagcggccgctatggatcaagtccaactggtggagtctggtggcgct 

 S  R  G  G  G  A  A  A  M  D  Q  V  Q  L  V  E  S  G  G  A  

 

ttggtgcagccaggtggctctctgcgtttgtcctgtgccgcttctggcttcccagtgaac 

 L  V  Q  P  G  G  S  L  R  L  S  C  A  A  S  G  F  P  V  N  

 

cgctattccatgcgctggtatcgccaggctccaggcaaagagcgtgagtgggtagccggt 

 R  Y  S  M  R  W  Y  R  Q  A  P  G  K  E  R  E  W  V  A  G  

 

atgtccagcgcgggtgatcgtagctcctatgaagactccgtgaagggccgtttcaccatc 

 M  S  S  A  G  D  R  S  S  Y  E  D  S  V  K  G  R  F  T  I  

 

agccgtgacgatgcccgtaacacggtgtatctgcaaatgaacagcttgaaacctgaagat 

 S  R  D  D  A  R  N  T  V  Y  L  Q  M  N  S  L  K  P  E  D  

 

acggccgtgtattactgtaatgtgaacgtgggcttcgagtattggggccaaggcacccag 

 T  A  V  Y  Y  C  N  V  N  V  G  F  E  Y  W  G  Q  G  T  Q  

 

gtcaccgtctccagctaaaccggt 

 V  T  V  S  S  *   
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Sequence anti-EGFR FLIPPER-body 

SP-NB-dTom-APEX2-HIS 

gatatcaagcttatggcgcccccgcaggtcctcgcgttcgggcttctgcttgccgcggcg 

             M  A  P  P  Q  V  L  A  F  G  L  L  L  A  A  A  

 

Acggcgacttttgccgcagctcaggaagaaaccggt (Nanobody) gaattcatggtg 

 

 T  A  T  F  A  A  A  Q  E  E  T  G  Nanobody    E  F  M  V  

 

agcaagggcgaggaggtcatcaaagagttcatgcgcttcaaggtgcgcatggagggctcc 

 S  K  G  E  E  V  I  K  E  F  M  R  F  K  V  R  M  E  G  S  

 

atgaacggccacgagttcgagatcgagggcgagggcgagggccgcccctacgagggcacc 

 M  N  G  H  E  F  E  I  E  G  E  G  E  G  R  P  Y  E  G  T  

 

cagaccgccaagctgaaggtgaccaagggcggccccctgcccttcgcctgggacatcctg 

 Q  T  A  K  L  K  V  T  K  G  G  P  L  P  F  A  W  D  I  L  

 

tccccccagttcatgtacggctccaaggcgtacgtgaagcaccccgccgacatccccgat 

 S  P  Q  F  M  Y  G  S  K  A  Y  V  K  H  P  A  D  I  P  D  

 

tacaagaagctgtccttccccgagggcttcaagtgggagcgcgtgatgaacttcgaggac 

 Y  K  K  L  S  F  P  E  G  F  K  W  E  R  V  M  N  F  E  D  

 

ggcggtctggtgaccgtgacccaggactcctccctgcaggacggcacgctgatctacaag 

 G  G  L  V  T  V  T  Q  D  S  S  L  Q  D  G  T  L  I  Y  K  

 

gtgaagatgcgcggcaccaacttcccccccgacggccccgtaatgcagaagaagaccatg 

 V  K  M  R  G  T  N  F  P  P  D  G  P  V  M  Q  K  K  T  M  

 

ggctgggaggcctccaccgagcgcctgtacccccgcgacggcgtgctgaagggcgagatc 

 G  W  E  A  S  T  E  R  L  Y  P  R  D  G  V  L  K  G  E  I  

 

caccaggccctgaagctgaaggacggcggccactacctggtggagttcaagaccatctac 

 H  Q  A  L  K  L  K  D  G  G  H  Y  L  V  E  F  K  T  I  Y  

 

atggccaagaagcccgtgcaactgcccggctactactacgtggacaccaagctggacatc 

 M  A  K  K  P  V  Q  L  P  G  Y  Y  Y  V  D  T  K  L  D  I  

 

acctcccacaacgaggactacaccatcgtggaacagtacgagcgctccgagggccgccac 

 T  S  H  N  E  D  Y  T  I  V  E  Q  Y  E  R  S  E  G  R  H  

 

cacctgttcctgtacggcatggacgagctgtacaagggatccggaaagtcttacccaact 

 H  L  F  L  Y  G  M  D  E  L  Y  K  G  S  G  K  S  Y  P  T  

 

gtgagtgctgattaccaggacgccgttgagaaggcgaagaagaagctcagaggcttcatc 

 V  S  A  D  Y  Q  D  A  V  E  K  A  K  K  K  L  R  G  F  I  

 

gctgagaagagatgcgctcctctaatgctccgtttggcattccactctgctggaaccttt 

 A  E  K  R  C  A  P  L  M  L  R  L  A  F  H  S  A  G  T  F  

 

gacaagggcacgaagaccggtggacccttcggaaccatcaagcaccctgccgaactggct 

 D  K  G  T  K  T  G  G  P  F  G  T  I  K  H  P  A  E  L  A  

 

cacagcgctaacaacggtcttgacatcgctgttaggcttttggagccactcaaggcggag 
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 H  S  A  N  N  G  L  D  I  A  V  R  L  L  E  P  L  K  A  E  

 

ttccctattttgagctacgccgatttctaccagttggctggcgttgttgccgttgaggtc 

 F  P  I  L  S  Y  A  D  F  Y  Q  L  A  G  V  V  A  V  E  V  

 

acgggtggacctaaggttccattccaccctggaagagaggacaagcctgagccaccacca 

 T  G  G  P  K  V  P  F  H  P  G  R  E  D  K  P  E  P  P  P  

 

gagggtcgcttgcccgatcccactaagggttctgaccatttgagagatgtgtttggcaaa 

 E  G  R  L  P  D  P  T  K  G  S  D  H  L  R  D  V  F  G  K  

 

gctatggggcttactgaccaagatatcgttgctctatctgggggtcacactattggagct 

 A  M  G  L  T  D  Q  D  I  V  A  L  S  G  G  H  T  I  G  A  

 

gcacacaaggagcgttctggatttgagggtccctggacctctaatcctcttattttcgac 

 A  H  K  E  R  S  G  F  E  G  P  W  T  S  N  P  L  I  F  D  

 

aactcatacttcacggagttgttgagtggtgagaaggaaggtctccttcagctaccttct 

 N  S  Y  F  T  E  L  L  S  G  E  K  E  G  L  L  Q  L  P  S  

 

gacaaggctcttttgtctgaccctgtattccgccctctcgttgacaaatatgcagcggac 

 D  K  A  L  L  S  D  P  V  F  R  P  L  V  D  K  Y  A  A  D  

 

gaagatgccttctttgctgattacgctgaggctcaccaaaagctttccgagcttgggttt 

 E  D  A  F  F  A  D  Y  A  E  A  H  Q  K  L  S  E  L  G  F  

 

gctgatgccgcggccgctcatcatcatcaccaccattaactcgagtctaga 

 A  D  A  A  A  A  H  H  H  H  H  H  *   
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Sequence anti-HER2 FLIPPER-body 

SP-NB-dTom-APEX2-HIS 

gatatcaagcttatggcgcccccgcaggtcctcgcgttcgggcttctgcttgccgcggcg 

             M  A  P  P  Q  V  L  A  F  G  L  L  L  A  A  A  

 

Acggcgacttttgccgcagctcaggaagaaaccggt(NB)gaattcatggtgagcaagggcgag 

 

 T  A  T  F  A  A  A  Q  E  E  T  G  NB  E  F  M  V  S  K  G  E  

 

gaggtcatcaaagagttcatgcgcttcaaggtgcgcatggagggctccatgaacggccac 

 E  V  I  K  E  F  M  R  F  K  V  R  M  E  G  S  M  N  G  H  

 

gagttcgagatcgagggcgagggcgagggccgcccctacgagggcacccagaccgccaag 

 E  F  E  I  E  G  E  G  E  G  R  P  Y  E  G  T  Q  T  A  K  

 

ctgaaggtgaccaagggcggccccctgcccttcgcctgggacatcctgtccccccagttc 

 L  K  V  T  K  G  G  P  L  P  F  A  W  D  I  L  S  P  Q  F  

 

atgtacggctccaaggcgtacgtgaagcaccccgccgacatccccgattacaagaagctg 

 M  Y  G  S  K  A  Y  V  K  H  P  A  D  I  P  D  Y  K  K  L  

 

tccttccccgagggcttcaagtgggagcgcgtgatgaacttcgaggacggcggtctggtg 

 S  F  P  E  G  F  K  W  E  R  V  M  N  F  E  D  G  G  L  V  

 

accgtgacccaggactcctccctgcaggacggcacgctgatctacaaggtgaagatgcgc 

 T  V  T  Q  D  S  S  L  Q  D  G  T  L  I  Y  K  V  K  M  R  

 

ggcaccaacttcccccccgacggccccgtaatgcagaagaagaccatgggctgggaggcc 

 G  T  N  F  P  P  D  G  P  V  M  Q  K  K  T  M  G  W  E  A  

 

tccaccgagcgcctgtacccccgcgacggcgtgctgaagggcgagatccaccaggccctg 

 S  T  E  R  L  Y  P  R  D  G  V  L  K  G  E  I  H  Q  A  L  

 

aagctgaaggacggcggccactacctggtggagttcaagaccatctacatggccaagaag 

 K  L  K  D  G  G  H  Y  L  V  E  F  K  T  I  Y  M  A  K  K  

 

cccgtgcaactgcccggctactactacgtggacaccaagctggacatcacctcccacaac 

 P  V  Q  L  P  G  Y  Y  Y  V  D  T  K  L  D  I  T  S  H  N  

 

gaggactacaccatcgtggaacagtacgagcgctccgagggccgccaccacctgttcctg 

 E  D  Y  T  I  V  E  Q  Y  E  R  S  E  G  R  H  H  L  F  L  

 

tacggcatggacgagctgtacaagggatccggaaagtcttacccaactgtgagtgctgat 

 Y  G  M  D  E  L  Y  K  G  S  G  K  S  Y  P  T  V  S  A  D  

 

taccaggacgccgttgagaaggcgaagaagaagctcagaggcttcatcgctgagaagaga 

 Y  Q  D  A  V  E  K  A  K  K  K  L  R  G  F  I  A  E  K  R  

 

tgcgctcctctaatgctccgtttggcattccactctgctggaacctttgacaagggcacg 

 C  A  P  L  M  L  R  L  A  F  H  S  A  G  T  F  D  K  G  T  



Supplementary data - ‘A small protein probe for correlated microscopy of endogenous 

proteins’ by de Beer et al.  Histochem. Cell Biol. (2018) DOI: 10.1007/s00418-018-1632-6 
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aagaccggtggacccttcggaaccatcaagcaccctgccgaactggctcacagcgctaac 

 K  T  G  G  P  F  G  T  I  K  H  P  A  E  L  A  H  S  A  N  

 

aacggtcttgacatcgctgttaggcttttggagccactcaaggcggagttccctattttg 

 N  G  L  D  I  A  V  R  L  L  E  P  L  K  A  E  F  P  I  L  

 

agctacgccgatttctaccagttggctggcgttgttgccgttgaggtcacgggtggacct 

 S  Y  A  D  F  Y  Q  L  A  G  V  V  A  V  E  V  T  G  G  P  

 

aaggttccattccaccctggaagagaggacaagcctgagccaccaccagagggtcgcttg 

 K  V  P  F  H  P  G  R  E  D  K  P  E  P  P  P  E  G  R  L  

 

cccgatcccactaagggttctgaccatttgagagatgtgtttggcaaagctatggggctt 

 P  D  P  T  K  G  S  D  H  L  R  D  V  F  G  K  A  M  G  L  

 

actgaccaagatatcgttgctctatctgggggtcacactattggagctgcacacaaggag 

 T  D  Q  D  I  V  A  L  S  G  G  H  T  I  G  A  A  H  K  E  

 

cgttctggatttgagggtccctggacctctaatcctcttattttcgacaactcatacttc 

 R  S  G  F  E  G  P  W  T  S  N  P  L  I  F  D  N  S  Y  F  

 

acggagttgttgagtggtgagaaggaaggtctccttcagctaccttctgacaaggctctt 

 T  E  L  L  S  G  E  K  E  G  L  L  Q  L  P  S  D  K  A  L  

 

ttgtctgaccctgtattccgccctctcgttgacaaatatgcagcggacgaagatgccttc 

 L  S  D  P  V  F  R  P  L  V  D  K  Y  A  A  D  E  D  A  F  

 

tttgctgattacgctgaggctcaccaaaagctttccgagcttgggtttgctgatgccgcg 

 F  A  D  Y  A  E  A  H  Q  K  L  S  E  L  G  F  A  D  A  A  

 

gccgctcatcatcatcaccaccattaactcgagtctaga 

 A  A  H  H  H  H  H  H  *   

 


