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ARTICLE

doi:10.1038/nature24487

Regeneration of the entire human
epidermis using transgenic stem cells

Tobias Hirsch!*, Tobias Rothoeft?*, Norbert Teig?*, Johann W. Bauer®*, Graziella Pellegrini*“*, Laura De Rosa®*,
Davide Scaglione®, Julia Reichelt?, Alfred Klausegger®, Daniela Kneisz?, Oriana Romano’, Alessia Secone Seconetti’,
Roberta Contin®, Elena Enzo®, Irena Jurman®, Sonia Carulli®, Frank Jacobsen!, Thomas Luecke!©, Marcus Lehnhardt!,
Meike Fischer?, Maximilian Kueckelhaus!, Daniela Quaglino’, Michele Morgante®, Silvio Bicciato’, Sergio Bondanza® &
Michele De Luca®

Hirsch et al., Nature 2017
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Fibulin-7 protein
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.................. %78)\
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(Heparin-binding activity) Sushi domain 'ES
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1 : i
de Vega et al., J. Biol. Chem. 2007 0.0-

Scale Interscale

Fibulin 7 Hoechst
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2CPPO F‘% »82?
o \ Fibulin-7% A& & 55
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B xibzF

WT ND KO ND WT HP KO HP
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HP: phosphate diet
. O—~ O — \\I N
HSPG: heparan sulfate proteoglycan (N NSURREE T OTA T ) HY) Tsunezumi et al.. Matrix Biol 2018 .

aCPP: artificial calcium phosphate particles (AN T2 EEHILS D LKL F)
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Metal ion affinity chromatography

fibulin 7 - binding proteins
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Glycome shift: High mannose type -> Complex type
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rHeltuba rHeltuba IFE stem cells
0. - IFE young IFE ol rHeltuba rHeltuba + Mannose
B —Young —Young
S kbo. 8 = & & 1 & 3 —0ld —0ld
£ 110—{ i 3 3
% 201 80— ¥ . e (&} O
S
0 Young old O e o /B N —
0102  10° 10* 0102 10  10°
IFE stem cells Lectin-PE Lectin-PE
EETELY | rGal8N:a2-3>7ILEEIZ#ES
Lectin microarray Lectin blotting Lectin FACS
rGal8N IFE stem cells
200, rGal8N rGal8N rGal8N + Lactose
£ —_ IFE young IFE old . —Young H —Young
g 190 Wa 1 2 8 4 1 23 » \  —Old | —0ld
=100 80 3 \ @ 3
< O \ &
2 50 60— =
w
Young Old 0102 10° . 10° 0102  10®  10¢
IFE stem cells Lectin-PE Lectin-PE

21



MEsIESREFHBEOI SAMA—LIIMDER

3 - .
B3gnt3
525 Manta
% . St3gal2
3 2 - - Addition of sialic acid from cyclic
- . * monophosphase (CMP)-sialic acid
%1 5- * . |Hexa Stégall ;o5 Stsgal2 216 0.0064 to b-galactosides and forms
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