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Supplementary Table 1 Summary of Genetic Mouse Lines for Studying the Niche–Stem 
Cell Crosstalk 

Genetic Mouse Lines Applications Related Signalling 
Pathway Studies 

Skin stem 
cell-related 
mouse 
genetic 
tools 

K15–CrePGR 
transgenic 
mouse1 

Induces Cre-recombinase activity in 
hair follicle stem cells (HFSCs) upon 
application of the drug RU486 (also 
known as mifepristone).  

Used to manipulate 
signalling pathways 
in HFSCs. 

K19–CreER 
knockin 
mouse2,3 

Induces Cre-recombinase activity in 
HFSCs upon application of 
tamoxifen.  

Used to study KRas 
signalling in 
Squamous cell 
carcinoma 
formation. 

Shh–CreER 
knockin mouse4 

Induces Cre-recombinase activity in 
transit amplifying cells (TACs) upon 
application of tamoxifen.  

Used to study Sonic 
hedgehog (Shh) 
signalling in hair 
regeneration. 

K14–CreER 
transgenetic 
mouse5 

Induces Cre-recombinase activity in 
skin epidermis upon application of 
tamoxifen. 

Used to manipulate 
signalling pathways 
in the epidermis.  

Inv–CreER 
transgenic 
mouse3 

Induces Cre-recombinase activity in 
suprabasal cells of the  
interfollicular epidermis upon 
application of tamoxifen.  

Used to study KRas 
signalling in 
squamous cell 
carcinoma 
formation. 

Tyr–CreER 
transgenic 
mouse6,7 

Induces Cre-recombinase activity in 
melanocyte stem cells (McSCs) and 
melanocytes 
upon application of tamoxifen. 

Used to manipulate 
signalling pathways 
in melanocyte 
differentiation and 
melanoma.  

c-Kit–CreER 
knockin 
mouse8,9 

Induces Cre-recombinase activity in 
McSCs and TACs 
upon application of tamoxifen. 

Used to manipulate 
signalling pathways 
in melanocyte 
differentiation and 
melanoma. 

Gli1–CreER 
knockin mouse10  

Induces Cre-recombinase activity in 
upper bulge, lower bulge, hair germ 
and DP upon application of 
tamoxifen.  

Used to study Shh 
signalling in hair 
regeneration. 

K5–CreER 
knockin mouse11  

Tamoxifen-inducible Cre 
recombinase activity in K5+ 
epidermis.  

Used to study JAK–
STAT5 signalling in 
HFSCs. 

Skin stem 
cell niche-
related 
mouse 
genetic 
tools 

Lef1–RFP 
transgenic 
mouse12 

Reporter mouse expressing red 
fluorescent protein in dermal papilla 
cells.  

Used to study Wnt 
signalling pathway 
in hair regeneration. 

AdipoQ–CreER 
transgenic 
mouse13,14 

Tamoxifen-inducible Cre 
recombinase activity in adipocytes.  

Used to study Shh 
and Pdgfr signalling 
in dermal 
adipocytes. 



Pdgfra–Cre 
transgenic 
mouse13,14 

Cre recombinase activity in dermal 
fibroblasts 

Used to study Pdgfr 
signalling in dermal 
adipocytes. 

Acan–CreER 
knockin mouse15 

Tamoxifen-inducible Cre 
recombinase activity in dermal 
sheath in skin 

Used to study ET-1 
signalling in dermal 
sheath and catagen 
progression.  

Tbx18–Cre 
knockin mouse16 

Cre recombinase activity in dermal 
papilla (DP) precursor cells during 
embryonic hair follicle 
morphogenesis 

Used to manipulate 
signalling pathways 
in DP. 

En1–Cre 
knockin mouse17 

Cre recombinase activity in En1 
lineage-positive fibroblasts (EPFs)  

Used to manipulate 
Engrailed-1 (En-1) 
signalling pathways 
in dermal fibroblast 
in wound healing.  

En1–CreER 
knockin mouse17 

Tamoxifen-inducible Cre 
recombinase activity in EPFs  

Used to manipulate 
En-1 signalling 
pathways in dermal 
fibroblast in wound 
healing. 

Cdh5–CreER 
knockin mouse18 

Tamoxifen-inducible Cre 
recombinase activity in CD31+ 
endothelial cells 

Used to study 
BMP4 signalling in 
endothelial cells in 
skin. 

Prox1–CreER 
knockin mouse19 

Tamoxifen-inducible Cre 
recombinase activity in lymphatic 
endothelial cells 

Used to manipulate 
signalling pathways 
in lymphatic 
vessels. 

Myh11–CreER 
transgenic 
mouse20 

Tamoxifen-inducible Cre 
recombinase activity in arrector pili 
muscle (APM) 

Used to manipulate 
Shh signalling 
pathways in APM.  

aSMA–CreER 
(Acta2–CreER) 
transgenic 
mouse21 

Tamoxifen-inducible Cre 
recombinase activity in hair follicle 
dermal stem cells (hfDSCs)  

Used to manipulate 
signalling pathways 
in hfDSCs. 

Nerve-
related 
mouse 
genetic 
tools 

TRPV1–Cre 
knockin 
mouse22,23 

Cre recombinase activity in specific 
sensory neurons that mediate heat 
and pain sensation 

 

TRPM8–Cre 
knockin mouse24 

Cre recombinase activity in specific 
sensory neurons that mediate cold 
and pain sensation 

 

MrgprA3–
EGFP–Cre 
transgenic 
mouse25 

Cre recombinase activity in specific 
sensory neurons that mediate itch 
sensation 

 

MrgprB4–
tdTomato-2A–
Cre transgenic 
mouse26 

Cre recombinase activity in specific 
sensory neurons that mediate 
stroking sensation 

 



MrgprD–EGFP–
Cre transgenic 
mouse27 

Cre recombinase activity in specific 
sensory neurons that mediate high 
threshold mechanical and pain 
sensation 

 

Nav1.8–Cre 
knockin mouse28 

Cre recombinase activity in specific 
sensory neurons that mediate pain 
sensation 

 

TH–Cre 
transgenic 
mouse29 

Cre recombinase activity in 
catecholaminergic sympathetic 
neurons 

 

Skin 
immune 
cell-related 
mouse 
genetic 
tools 

Csf1r–CreER 
transgenic 
mouse11 

Tamoxifen-inducible Cre 
recombinase activity in macrophages 
in skin 

Used for 
manipulating OSM–
JAK–STAT5 
signalling between 
TREM2+ 
macrophage and 
HFSCs. 

DEREG (Foxp3–
DTR/EGFP)11 

DT-inducible depletion of regulatory 
T cell 

 

Foxp3–Cre 
knockin mouse30 

Cre recombinase activity in 
regulatory T cell 

Used for 
manipulating Jag1–
Notch signalling 
between Treg cells 
and HFSCs. 
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