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Figure S1. Secreted FLIPPER-body contains active peroxidase - Medium of CHO-K1
cells expressing SP-Hiss-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, Hise-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 pm, EM zoom in 1 um. 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
pm, 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 um, EM overview 10 pm, 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)
e antiGFP (Rothbauer et al. 2006)
e antiEGFR (Roovers et al. 2011)
e antiHER2 (Kijanka et al. 2013)
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Sequence anti-GFP FLIPPER-body

8B-HIS-Thrombin-iGH-HRP-NB

aagcttcttaaggatatcaccatggcgcccccgcaggtecctegegttecgggettetgett

gccgcggcgacggcgacttttgeccgcagectcaggaagaagatatcatgcatcatcatcac
D I M H H H H

caccatcatcatctcgtaccaagaggttctgttaacgaattcatggtgagcaagggcgag
H H H H L v P R G S V N E F

gaggataacatggccatcatcaaggagttcatgcgcttcaaggtgcacatggagggctcce

gtgaacggccacgagttcgagatcgagggcgagggcgagggccgcecccctacgagggcecacce

cagaccgccaagctgaaggtgaccaagggtggccccctgecceccttcecgectgggacatcecctg

tccecctcagttcatgtacggectccaaggecctacgtgaagcaccccgeccgacatccceccgac

tacttgaagctgtccttcecccgagggcttcaagtgggagegegtgacgaacttcgaggac

ggcggcgtggtgaccgtgacccaggactcecctecctgcaggacggecgagttcatctacaag

gtgaagctgcgcggcaccaacttcccctccgacggecceccgtaatgcagaagaagaccatg

ggctgggaggcctcctccgagcecggatgtaccccgaggacggcecgecctgaagggecgagatce

aagcagaggctgaagctgaaggacggcggccactacgacgctgaggtcaagaccacctac

aaggccaagaagcccgtgcagctgecccggegectacaacgtcaacatcaagttggacatce

acctcccacaacgaggactacaccatcgtggaacagtacgaacgcgccgagggccgcecac

tccaccggcggcatggacgagctgtacaagggatccatgcagttaacccecctacattctac
G s M 0 L T P T F Y

gacaatagctgtcccaacgtgtccaacatcgttcgcgacacaatcgtcaacgagctcaga
p Nn s ¢ Pp NV S N I V R D T I V N E L R

tccgatcccaggatcgctgcttcaatattacgtctgcacttceccatgactgecttecgtgaat
b p R I A A S I L R L H F H D C F V N

0

ggttgcgacgctagcatattactggacaacaccaccagtttccgcactgaaaaggatgca
G ¢ b A S I L L DN T T S F R T E K D A
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ttcgggaacgctaacagcgccaggggctttccagtgatcgatcgcatgaaggcectgeecgtt

gagtcagcatgcccacgaacagtcagttgtgcagacctgctgactatagctgecgcaacag

agcgtgactcttgcaggcggaccgtcctggagagtgeccgectcggtcgacgtgactcececcta

caggcattcctagatctggccaacgccaacttgectgetecatttttcaccctgecccag

ctgaaggatagctttagaaacgtgggtctgaatcgctcaagtgaccttgtggetetgtec

ggaggacacacgtttggaaagaaccagtgtaggttcatcatggataggctctacaatttce

agcaacactgggttacctgaccccacgctgaacactacgtatctccagacactgagaggc

ttgtgcccactgaatggcaacctcagtgcactagtggactttgatctgcggaccccaacc

atcttcgataacaagtactatgtgaatctagaggagcagaaaggcctgatacagagtgat

caagaactgtttagcagtccaaacgccactgacaccatcccactggtgagaagttttget

aactctactcaaaccttctttaacgccttecgtggaageccatggaccgtatgggtaacatt

acccctctgacgggtacccaaggccagattcgtctgaactgcaaagtggtcaacagcaac

tctaggggaggaggagcggccgctatggatcaagtccaactggtggagtctggtggeget
A A A

ttggtgcagccaggtggctcectectgegtttgtectgtgecgettetggetteccagtgaac

cgctattccatgcgetggtatcgeccaggctccaggcaaagagegtgagtgggtageecggt

atgtccagcgcgggtgatcegtagcectcecctatgaagactceccgtgaagggecgtttcaccatce

agccgtgacgatgcccgtaacacggtgtatctgcaaatgaacagcttgaaacctgaagat

acggccgtgtattactgtaatgtgaacgtgggcttcgagtattggggccaaggcacccag

gtcaccgtctccagctaaaccggt
*
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Sequence anti-EGFR FLIPPER-body

SP-NB-HlOM-APEX2-HIS

gatatcaagcttatggcgcccccgcaggtectcecgegttecgggettcectgettgecgeggeg

Acggcgacttttgccgcagctcaggaagaaaccggt (Nanobody) gaattcatggtg

T ¢ NaWobedy £ T

agcaagggcgaggaggtcatcaaagagttcatgcgcttcaaggtgcgcatggagggcectcece

atgaacggccacgagttcgagatcgagggcgagggcgagggceccgcecccctacgagggecacce

cagaccgccaagctgaaggtgaccaagggcggccccecctgeccttegectgggacatecectyg

tcccececccagttcatgtacggectccaaggecgtacgtgaagcaccccgeccgacatccecceccgat

tacaagaagctgtccttcecccgagggcttcaagtgggagegegtgatgaacttecgaggac

ggcggtctggtgaccgtgacccaggactcctecctgcaggacggcacgctgatctacaag

gtgaagatgcgcggcaccaacttcccceccecgacggeccecgtaatgcagaagaagaccatg

ggctgggaggcctccaccgagcgcctgtaccecccgcgacggegtgctgaagggecgagatce

caccaggccctgaagctgaaggacggcggccactacctggtggagttcaagaccatctac

atggccaagaagcccgtgcaactgcccggctactactacgtggacaccaagctggacatce

acctcccacaacgaggactacaccatcgtggaacagtacgagcgctccgagggecgecac

cacctgttcecctgtacggcatggacgagctgtacaagggatccggaaagtcttacccaact
G S 6 K S Y P

=]

gtgagtgctgattaccaggacgccgttgagaaggcgaagaagaagctcagaggcttecatce
v S A DY QO D A V E KA K K K L R G F I

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

gacaagggcacgaagaccggtggacccttcggaaccatcaagcaccctgeccgaactgget
b K 6 T K T G GG P F G T I K H P A E L A

cacagcgctaacaacggtcttgacatcgctgttaggcttttggagccactcaaggcggag
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ttccctattttgagectacgeccgatttctaccagttggectggegttgttgecgttgaggte

acgggtggacctaaggttccattccaccctggaagagaggacaagcctgagccaccacca

gagggtcgcttgcccgatcccactaagggttctgaccatttgagagatgtgtttggcaaa

gctatggggcttactgaccaagatatcgttgctctatctgggggtcacactattggaget

gcacacaaggagcgttctggatttgagggtccecctggacctctaatecctettattttegac

aactcatacttcacggagttgttgagtggtgagaaggaaggtctccttcagctaccttcect

gacaaggctcttttgtctgaccctgtattcecgecctcectegttgacaaatatgcagecggac

gaagatgccttctttgctgattacgectgaggctcaccaaaagetttceccgagettgggttt

gctgatgccgeggecgcectcatcatcatcaccaccattaactcgagtctaga

A a A HUETEHUETEDE -
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Sequence anti-HER2 FLIPPER-body

SP-NB-HlOM-APEX2-HIS

gatatcaagcttatggcgcccccgcaggtcecctcecgegttecgggettectgettgecgeggeg

Acggcgacttttgccgcagctcaggaagaaaccggt (NB) gaattcatggtgagcaagggcgag

r ¢ N = r S

gaggtcatcaaagagttcatgcgcttcaaggtgcgcatggagggctccatgaacggccac

gagttcgagatcgagggcgagggcgagggccgeccctacgagggcacccagaccgccaag

ctgaaggtgaccaagggcggccccecctgeccttegectgggacatecctgtececececcagtte

atgtacggctccaaggcgtacgtgaagcaccccgccgacatccecceccgattacaagaagctyg

tccttecccgagggecttcaagtgggagecgegtgatgaacttcgaggacggeggtcetggtyg

accgtgacccaggactcctceccecctgcaggacggcacgctgatctacaaggtgaagatgege

ggcaccaacttcccceccccgacggeccegtaatgcagaagaagaccatgggectgggaggec

tccaccgagcgcecctgtaccceccgecgacggegtgectgaagggcgagatccaccaggecctg

aagctgaaggacggcggccactacctggtggagttcaagaccatctacatggccaagaag

cccgtgcaactgcecccggctactactacgtggacaccaagctggacatcacctcecccacaac

gaggactacaccatcgtggaacagtacgagcgctccgagggceccgeccaccacctgttectg

tacggcatggacgagctgtacaagggatccggaaagtcttacccaactgtgagtgctgat
G s G K s Y p T V S A D

taccaggacgccgttgagaaggcgaagaagaagctcagaggcttcatcgctgagaagaga
Yy 0 b AV E K A K K K L R GG F I A E K R

tgcgctcctctaatgctecegtttggcattccactctgectggaacctttgacaagggcacg
c A P L M L R L A F H S A G T F D K G T
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aagaccggtggacccttcggaaccatcaagcaccctgccgaactggctcacagecgctaac

aacggtcttgacatcgctgttaggcttttggagccactcaaggcggagttcecectattttyg

agctacgccgatttctaccagttggctggecgttgttgecgttgaggtcacgggtggacct

aaggttccattccaccctggaagagaggacaagcctgagccaccaccagagggtecgettyg

cccgatcccactaagggttctgaccatttgagagatgtgtttggcaaagctatggggett

actgaccaagatatcgttgctctatctgggggtcacactattggagctgcacacaaggag

cgttctggatttgagggtccctggacctctaatcctcttattttcgacaactcatacttce

acggagttgttgagtggtgagaaggaaggtctccttcagctaccttctgacaaggctett

ttgtctgaccctgtattccgececctcectegttgacaaatatgcagcggacgaagatgectte

tttgctgattacgctgaggctcaccaaaagctttccgagettgggtttgectgatgecgeg

p=

gccgctcatcatcatcaccaccattaactcgagtctaga

A A HUHTHUHUHTH -




