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infec.on...	  
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•  A6er	  injury	  (influenza,	  bleomycin)	  à	  expansion	  
of	  Krt5+	  cells	  in	  the	  lung	  parenchyma	  

•  Cellular	  origin	  s(ll	  unknown...	  
	  
	  

	   	   	   	  	  
	  

Lineage-‐tracing	  	  
with	  lungspecific	  Cre-‐recombinase	  drivers	  (CC10	  and	  

SPC)	  	  
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Source:	  h3p://en.wikipedia.org/wiki/Cre-‐Lox_recombinaAon#/media/File:CreLoxP_experiment.png	  

Lineage-‐tracing	  using	  the	  Cre-‐Iox	  system	  



from surrounding endogenous type II cells (Extended Data Fig. 6a, b, h),
and engraftments expressing Krt5 (Extended Data Fig. 6a, c) and CC10
(Extended Data Fig. 6g) near endogenous Krt51 CC101 structures.b4

2

type II cells engrafted infrequently in small clusters (,8 cells), and ex-
pressed only alveolar markers (Extended Data Fig. 6i). CC101 cells could
engraft but exhibited scant differentiation, even losing CC10 express-
ion (Extended Data Fig. 6j, k). Transplantation of multi-ciliated cells
resulted in only occasional persistence of single cells without struc-
tures (Extended Data Fig. 6l), consistent with their lack of progenitor
properties11,12.

Transplantation of mixed enhanced green fluorescent protein (eGFP)-
labelled and tdTomato-expressing LNEPs demonstrated engraftments
to be largely non-overlapping (Fig. 2e) and highly proliferative (Extended
Data Fig. 6e), arguing for near-clonal expansion. Although mature
type II cells do not express integrin b4 (ref. 13), clones derived from
donor LNEPs exhibited b4 and SPC co-expression 5 days after trans-
plant (Extended Data Fig. 6e), confirming their LNEP origin. These data
demonstrate multipotency of LNEPs as well as the viability of orthotopic
cell transplantation as a functional tool.

We interrogated the RNA-seq analysis and identified enrichment
for CD14 in DNp631 CC102 b4

1 cells (Fig. 2b, asterisk). In combina-
tion with CD200, which further selects against multi-ciliated cells (Ex-
tended Data Fig. 5e), CD141 cells were isolated and transplanted. b4

1

CD2001 CD141 cells (,3,000) (Fig. 2f) phenocopied the larger (150,000)
CC102 b4

1 population (Fig. 2g, h and Extended Data Fig. 7a–c), vali-
dating this small population as the active LNEPs. Using a complement-
ary approach, distal Krt5-CreERT2-labelled DNp631 cells within the
LNEP fraction were transplanted (1,000 cells per mouse) (Fig. 2i). Mul-
tipotency was again observed, although we noted many fewer SPC-
expressing cells (Fig. 2j, k and Extended Data Fig. 7d, e). We posit that

isolation using Krt5-driven Cre enriches for LNEPs that have undergone
partial commitment to the Krt5 program, whereas surface-marker-
based selection represents a less biased approach. This is consistent with
lineage analysis (Fig. 1h) indicating Krt5-CreERT2-traced cells can only
account for a small fraction of the Krt51 expansion.

Accordingly, LNEPs cultured ex vivo did not express Krt5 even when
treated with various trophic/morphogenic factors (Supplementary Table 2).
However, bronchoalveolar lavage fluid (BALF) from injured mice in-
duced marked proliferation and Krt5 expression. A total of 77 6 13%
(mean 6 s.d.) of colonies treated with the BALF stained positive for
Krt5 (Fig. 3a–d), whereas type II cells treated with the same BALF did
not respond.

Although the active principle(s) in injury BALF is uncertain, a screen
of pathway inhibitors implicated a critical role of Notch. Thec-secretase
inhibitor DAPT in conjunction with active BALF attenuated intensity
and reduced the Krt51 colony fraction (22.7 6 13%) (Fig. 3c, d). This
prompted us to analyse Notch activity in vivo. Notch1 intracellular do-
main (ICD) and the canonical Notch signalling target Hes1 were evid-
ent in the nucleus of parenchymal Krt51 cells after influenza (Fig. 3e, f).
Notch activity was further validated using a Notch reporter mouse (Cp-
eGFP) (Extended Data Fig. 8a, b). When DAPT was administered to
mice after influenza, the fraction of lung area bearing Krt51 cells by
day 11 was markedly reduced (Fig. 3g and Extended Data Fig. 7h).

During development, Notch signalling is known to suppress alveolar
differentiation in both the lung and the mammary gland14,15. When LNEPs
were cultured in the presence of c-secretase inhibitors, we observed
strong induction of SPC expression, further promoted by 3-isobutyl-
1-methylxanthine (IBMX)16 (Fig. 3h, i). Therefore, persistent Notch
signalling prevents alveolar differentiation, whereas removal of this
signal promotes maturation towards type II cells. This result proved

c

f

edb

Krt5
+  

(>21
D ch

as
e)

Unin
jur

ed

clu
b ce

lls
Krt5

+

(7D
 ch

as
e)

g

P = 0.02

K
rt

5-
C

re
(td

To
m

at
o)

+  
(%

)
Krt5

+

Unin
jur

ed
 

typ
e I

I c
ell

s

P < 0.001

C
C

10
-C

re
(G

FP
)+  

(%
)

P < 0.0001

S
P

C
-C

re
(G

FP
)+  

(%
)

D7Krt5Krt5
CC10-CreCC10-Cre

D8D8

h

D11D11

0

20

40

60

80

100

0

20

40

60

80

100

0

20

40

60

80

100

CullingPR8 infection

D–25 D0 D11

Injury

D–23

Tamoxifen

D–21

Recombination Chase

a

Differentiation genes
driving CreERT2

Krt5Krt5
Krt5-CreKrt5-Cre

Krt5Krt5
CC10-CreCC10-Cre

Krt5Krt5
DonorDonor

Krt5
+

Tr
ac

he
a

bas
al 

ce
lls

D11D11
lunglung

transplanttransplant

D11D11

P = 0.01

Figure 1 | Injury-induced Krt51 cells are derived from a lineage-negative
precursor. a, Schematic depicting lineage analysis methodology. b, c, Krt51

cells are untraced (GFP-negative) after influenza injury in CC10-CreERT2/
mTmG mice. D, day. d, e, Quantification of CC10 and SPC lineage tracing,
expressed as a percentage of cells counted bearing the respective lineage tag
(see Methods). Short chase time after tamoxifen administration to CC10-
CreERT2 mice results in significant trace in Krt51 cells (e) (Supplementary

Discussion). Data are mean 6 s.d., n 5 7 CC10-CreERT2 and n 5 3 SPC-
CreERT2 mice quantified. f, g, A small fraction of Krt51 cells bear the
Krt5-CreERT2 trace (tdTomato1), quantified in g (n 5 3 Krt5-CreERT2 mice).
h, Krt51 cells are not fluorescent after lung transplantation from a wild-type
donor into a tdTomato recipient. Non-transplanted lung tissue retained
fluorescence (inset). Image representative of one lung transplant.
Scale bars, 20mm. Source data available online.
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from surrounding endogenous type II cells (Extended Data Fig. 6a, b, h),
and engraftments expressing Krt5 (Extended Data Fig. 6a, c) and CC10
(Extended Data Fig. 6g) near endogenous Krt51 CC101 structures.b4

2

type II cells engrafted infrequently in small clusters (,8 cells), and ex-
pressed only alveolar markers (Extended Data Fig. 6i). CC101 cells could
engraft but exhibited scant differentiation, even losing CC10 express-
ion (Extended Data Fig. 6j, k). Transplantation of multi-ciliated cells
resulted in only occasional persistence of single cells without struc-
tures (Extended Data Fig. 6l), consistent with their lack of progenitor
properties11,12.

Transplantation of mixed enhanced green fluorescent protein (eGFP)-
labelled and tdTomato-expressing LNEPs demonstrated engraftments
to be largely non-overlapping (Fig. 2e) and highly proliferative (Extended
Data Fig. 6e), arguing for near-clonal expansion. Although mature
type II cells do not express integrin b4 (ref. 13), clones derived from
donor LNEPs exhibited b4 and SPC co-expression 5 days after trans-
plant (Extended Data Fig. 6e), confirming their LNEP origin. These data
demonstrate multipotency of LNEPs as well as the viability of orthotopic
cell transplantation as a functional tool.

We interrogated the RNA-seq analysis and identified enrichment
for CD14 in DNp631 CC102 b4

1 cells (Fig. 2b, asterisk). In combina-
tion with CD200, which further selects against multi-ciliated cells (Ex-
tended Data Fig. 5e), CD141 cells were isolated and transplanted. b4

1

CD2001 CD141 cells (,3,000) (Fig. 2f) phenocopied the larger (150,000)
CC102 b4

1 population (Fig. 2g, h and Extended Data Fig. 7a–c), vali-
dating this small population as the active LNEPs. Using a complement-
ary approach, distal Krt5-CreERT2-labelled DNp631 cells within the
LNEP fraction were transplanted (1,000 cells per mouse) (Fig. 2i). Mul-
tipotency was again observed, although we noted many fewer SPC-
expressing cells (Fig. 2j, k and Extended Data Fig. 7d, e). We posit that

isolation using Krt5-driven Cre enriches for LNEPs that have undergone
partial commitment to the Krt5 program, whereas surface-marker-
based selection represents a less biased approach. This is consistent with
lineage analysis (Fig. 1h) indicating Krt5-CreERT2-traced cells can only
account for a small fraction of the Krt51 expansion.

Accordingly, LNEPs cultured ex vivo did not express Krt5 even when
treated with various trophic/morphogenic factors (Supplementary Table 2).
However, bronchoalveolar lavage fluid (BALF) from injured mice in-
duced marked proliferation and Krt5 expression. A total of 77 6 13%
(mean 6 s.d.) of colonies treated with the BALF stained positive for
Krt5 (Fig. 3a–d), whereas type II cells treated with the same BALF did
not respond.

Although the active principle(s) in injury BALF is uncertain, a screen
of pathway inhibitors implicated a critical role of Notch. Thec-secretase
inhibitor DAPT in conjunction with active BALF attenuated intensity
and reduced the Krt51 colony fraction (22.7 6 13%) (Fig. 3c, d). This
prompted us to analyse Notch activity in vivo. Notch1 intracellular do-
main (ICD) and the canonical Notch signalling target Hes1 were evid-
ent in the nucleus of parenchymal Krt51 cells after influenza (Fig. 3e, f).
Notch activity was further validated using a Notch reporter mouse (Cp-
eGFP) (Extended Data Fig. 8a, b). When DAPT was administered to
mice after influenza, the fraction of lung area bearing Krt51 cells by
day 11 was markedly reduced (Fig. 3g and Extended Data Fig. 7h).

During development, Notch signalling is known to suppress alveolar
differentiation in both the lung and the mammary gland14,15. When LNEPs
were cultured in the presence of c-secretase inhibitors, we observed
strong induction of SPC expression, further promoted by 3-isobutyl-
1-methylxanthine (IBMX)16 (Fig. 3h, i). Therefore, persistent Notch
signalling prevents alveolar differentiation, whereas removal of this
signal promotes maturation towards type II cells. This result proved
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Figure 1 | Injury-induced Krt51 cells are derived from a lineage-negative
precursor. a, Schematic depicting lineage analysis methodology. b, c, Krt51

cells are untraced (GFP-negative) after influenza injury in CC10-CreERT2/
mTmG mice. D, day. d, e, Quantification of CC10 and SPC lineage tracing,
expressed as a percentage of cells counted bearing the respective lineage tag
(see Methods). Short chase time after tamoxifen administration to CC10-
CreERT2 mice results in significant trace in Krt51 cells (e) (Supplementary

Discussion). Data are mean 6 s.d., n 5 7 CC10-CreERT2 and n 5 3 SPC-
CreERT2 mice quantified. f, g, A small fraction of Krt51 cells bear the
Krt5-CreERT2 trace (tdTomato1), quantified in g (n 5 3 Krt5-CreERT2 mice).
h, Krt51 cells are not fluorescent after lung transplantation from a wild-type
donor into a tdTomato recipient. Non-transplanted lung tissue retained
fluorescence (inset). Image representative of one lung transplant.
Scale bars, 20mm. Source data available online.
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from surrounding endogenous type II cells (Extended Data Fig. 6a, b, h),
and engraftments expressing Krt5 (Extended Data Fig. 6a, c) and CC10
(Extended Data Fig. 6g) near endogenous Krt51 CC101 structures.b4

2

type II cells engrafted infrequently in small clusters (,8 cells), and ex-
pressed only alveolar markers (Extended Data Fig. 6i). CC101 cells could
engraft but exhibited scant differentiation, even losing CC10 express-
ion (Extended Data Fig. 6j, k). Transplantation of multi-ciliated cells
resulted in only occasional persistence of single cells without struc-
tures (Extended Data Fig. 6l), consistent with their lack of progenitor
properties11,12.

Transplantation of mixed enhanced green fluorescent protein (eGFP)-
labelled and tdTomato-expressing LNEPs demonstrated engraftments
to be largely non-overlapping (Fig. 2e) and highly proliferative (Extended
Data Fig. 6e), arguing for near-clonal expansion. Although mature
type II cells do not express integrin b4 (ref. 13), clones derived from
donor LNEPs exhibited b4 and SPC co-expression 5 days after trans-
plant (Extended Data Fig. 6e), confirming their LNEP origin. These data
demonstrate multipotency of LNEPs as well as the viability of orthotopic
cell transplantation as a functional tool.

We interrogated the RNA-seq analysis and identified enrichment
for CD14 in DNp631 CC102 b4

1 cells (Fig. 2b, asterisk). In combina-
tion with CD200, which further selects against multi-ciliated cells (Ex-
tended Data Fig. 5e), CD141 cells were isolated and transplanted. b4

1

CD2001 CD141 cells (,3,000) (Fig. 2f) phenocopied the larger (150,000)
CC102 b4

1 population (Fig. 2g, h and Extended Data Fig. 7a–c), vali-
dating this small population as the active LNEPs. Using a complement-
ary approach, distal Krt5-CreERT2-labelled DNp631 cells within the
LNEP fraction were transplanted (1,000 cells per mouse) (Fig. 2i). Mul-
tipotency was again observed, although we noted many fewer SPC-
expressing cells (Fig. 2j, k and Extended Data Fig. 7d, e). We posit that

isolation using Krt5-driven Cre enriches for LNEPs that have undergone
partial commitment to the Krt5 program, whereas surface-marker-
based selection represents a less biased approach. This is consistent with
lineage analysis (Fig. 1h) indicating Krt5-CreERT2-traced cells can only
account for a small fraction of the Krt51 expansion.

Accordingly, LNEPs cultured ex vivo did not express Krt5 even when
treated with various trophic/morphogenic factors (Supplementary Table 2).
However, bronchoalveolar lavage fluid (BALF) from injured mice in-
duced marked proliferation and Krt5 expression. A total of 77 6 13%
(mean 6 s.d.) of colonies treated with the BALF stained positive for
Krt5 (Fig. 3a–d), whereas type II cells treated with the same BALF did
not respond.

Although the active principle(s) in injury BALF is uncertain, a screen
of pathway inhibitors implicated a critical role of Notch. Thec-secretase
inhibitor DAPT in conjunction with active BALF attenuated intensity
and reduced the Krt51 colony fraction (22.7 6 13%) (Fig. 3c, d). This
prompted us to analyse Notch activity in vivo. Notch1 intracellular do-
main (ICD) and the canonical Notch signalling target Hes1 were evid-
ent in the nucleus of parenchymal Krt51 cells after influenza (Fig. 3e, f).
Notch activity was further validated using a Notch reporter mouse (Cp-
eGFP) (Extended Data Fig. 8a, b). When DAPT was administered to
mice after influenza, the fraction of lung area bearing Krt51 cells by
day 11 was markedly reduced (Fig. 3g and Extended Data Fig. 7h).

During development, Notch signalling is known to suppress alveolar
differentiation in both the lung and the mammary gland14,15. When LNEPs
were cultured in the presence of c-secretase inhibitors, we observed
strong induction of SPC expression, further promoted by 3-isobutyl-
1-methylxanthine (IBMX)16 (Fig. 3h, i). Therefore, persistent Notch
signalling prevents alveolar differentiation, whereas removal of this
signal promotes maturation towards type II cells. This result proved
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Figure 1 | Injury-induced Krt51 cells are derived from a lineage-negative
precursor. a, Schematic depicting lineage analysis methodology. b, c, Krt51

cells are untraced (GFP-negative) after influenza injury in CC10-CreERT2/
mTmG mice. D, day. d, e, Quantification of CC10 and SPC lineage tracing,
expressed as a percentage of cells counted bearing the respective lineage tag
(see Methods). Short chase time after tamoxifen administration to CC10-
CreERT2 mice results in significant trace in Krt51 cells (e) (Supplementary

Discussion). Data are mean 6 s.d., n 5 7 CC10-CreERT2 and n 5 3 SPC-
CreERT2 mice quantified. f, g, A small fraction of Krt51 cells bear the
Krt5-CreERT2 trace (tdTomato1), quantified in g (n 5 3 Krt5-CreERT2 mice).
h, Krt51 cells are not fluorescent after lung transplantation from a wild-type
donor into a tdTomato recipient. Non-transplanted lung tissue retained
fluorescence (inset). Image representative of one lung transplant.
Scale bars, 20mm. Source data available online.
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A6er	  transplanta(on	  	  
à	  expansion	  of	  Krt5+-‐cells	  
à	  But	  Krt5+-‐cells	  are	  not	  fluorescent	  	  
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Major	  source	  of	  Krt5+	  (and	  Np63+)	  cells	  
	  
	  
	  
	  

a	  lineage-‐nega.ve	  epithelial	  progenitor	  	  
	   	   	  	   	   	  	  (LNEP)	  
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Characterizing	  and	  segrega(ng	  the	  LNEP	  
	  -‐Beta4-‐expression	  in	  CC10-‐CreERT2	  mice	  -‐	  	  

CC10-‐beta4+-‐cells	  à	  LNEP-‐containing	  	  Chris(an	  Lang	  
n1242366@students.meduniwien.ac.at	  
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CC10-‐beta4+-‐cells	  à	  LNEP-‐containing	  	  

Np63	  –	  expression	  in	  the	  LNEP-‐containing	  
cells	  	  	  

Chris(an	  Lang	  
n1242366@students.meduniwien.ac.at	  
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Np63+-‐cells	  à	  sca`ered	  
sporadically	  in	  uninjured	  distal	  
airways	  (figure	  c)	  
	  
Np63+-‐cells	  à	  no	  expression	  of	  
Krt5	  protein	  (figure	  a)	  
	  
	  
Maybe	  reason	  for	  weak	  labelling	  
of	  Krt5+-‐cells...(Fig.	  1f,g)	  Chris(an	  Lang	  
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Analyizing	  the	  CC10-‐beta4+	  and	  the	  Krt5-‐CreERT2-‐popula(on...	  

78%	  of	  CC10-‐Beta4+	  cells	  à	  mul.ciliated	   Chris(an	  Lang	  
n1242366@students.meduniwien.ac.at	   14	  



•  Np63	  trancript	  in	  
– CC10-‐Beta4+	  -‐cells	  
–  (rare)	  Krt-‐CreERT2-‐labelled	  cells	  	  

•  Enrichment	  for	  pluripotency-‐associated	  
trancip(on	  factors	  (Myc,	  Klf4)	  in	  the	  LNEP	  
(Krt5-‐CreERT-‐2-‐labelled	  cells)	  group	  

subset	  

Chris(an	  Lang	  
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Transplanta(on	  of	  CC10-‐Beta4+	  cells	  (LNEP	  containing)	  into	  
	  influenza-‐injured	  mice	  	  

Development	  of	  LDEPs	  à	  dependent	  on	  local	  microenvironment	  	  
Chris(an	  Lang	  
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Beta4-‐	  cells	  à	  small	  clusters	  and	  only	  expression	  of	  SPC	  (figure	  i)	  
	  
CC10+	  cells	  à	  lost	  SPC	  and	  	  CC10-‐expression	  (figure	  j,	  k)	  
	  
	  Transplanta(on	  of	  mul(-‐ciliated	  cells	  à	  lack	  of	  progenitor	  à	  no	  development	  
(figure	  l)	  	  	  
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Transplanta(on	  of	  
	  eGFP-‐labelled	  (greeN)	  and	  tdTomato-‐expressing	  LNEPs	  

	  
	  
	  

Non-‐overlapping	  (fig.	  E,	  le6)	  &	  highly-‐prolifera.ve	  engra"ments	  (fig.	  E,	  right)	  	  

Chris(an	  Lang	  
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Normal	  mature	  type	  II	  cells	  à	  no	  Beta4	  expression	  
	  
LNEP-‐clones	  à	  Beta4	  expression	  (fig.	  E,	  right)	  

Chris(an	  Lang	  
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Summary:	  	  

LNEPs	  
	  
	  
	  
	  
	  

	  prolifera.ve	  &	  mul.potent	  	  
func(on	  a6er	  transplanta(on	  	  
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-‐RNA-‐analysis	  à	  CD14-‐enrichment	  in	  Np63+	  CC10-‐	  Beta4+	  cells	  (LNEP	  containing)	  
	  
-‐	  CD200	  selects	  against	  mul(-‐ciliated	  cells	  (fig.	  e)	  	  
	  

	  
Isola.on	  of	  Beta4+-‐CD200+	  CD14+	  	  

cells	  	  
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Beta4+-‐CD200+	  CD14+	  cells	  à	  represent	  ac.ve	  frac.on	  of	  LNEPs	  	  	  
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Beta4+-‐CD200+	  CD14+	  cells	  à	  represent	  ac.ve	  frac.on	  of	  LNEPs	  	  	  
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LNEPs	  ex	  vivo	  à	  expression	  of	  Krt5	  
	   	   	  	  	  	  	  only	  a"er	  s.mula.on	  with	  BALF	  from	  influenza-‐injured	  mice	  
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„Screen“	  of	  pathway	  inhibitors	  à	  Notch	  signaling	  pathway	  involved	  	  

DAPT...	  γ-‐sectretase	  inhibitor	  à	  inhibitor	  of	  Notch-‐signalling	  
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In	  vivo	  analysisà	  Notch-‐pathway	  involved!	  

ICD...Notch1	  intracellular	  domain	  
Hes1...Notch	  signalling	  target	  



Notch	  pathway	  is	  involved	  in	  LNEP-‐regula(on	  	  
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Notch	  pathway	  is	  involved	  in	  LNEP-‐regula(on	  	  
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	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  During	  development:	  

Notch	  signalling	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  alveolar	  differenta.on	  
	  

	  	  	  	  	  	  	  when	  Notch	  inhibited	  à	  strong	  SPC	  expression	  
	  

Persistent	  Notch-‐signalling	  à	  prevents	  alveolar	  differenta(on	  	  
Removal	  of	  Notch	  à	  matura(on	  towards	  type	  II	  cells	  
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A6er	  bleomycin	  injury	  

Alveolar	  cysts	  	  
(„micro-‐honeycombing“)	  
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A6er	  influenza	  injury	  



Ongoing	  Notch	  ac.vity	  in	  cys.c	  epithelium	  
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Ongoing	  Notch	  ac.vity	  in	  cys.c	  epithelium	  
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Ongoing	  	  
Notch	  ac.vity	  in	  cys.c	  epithelium	  

No	  Notch	  ac(vity	  in	  normal	  
alveolar	  epithelium	  	  
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Ongoing	  Notch	  ac.vity	  a"er	  transplanta.on	  of	  LNEP-‐derived	  Krt5+	  and	  CC10+	  cells	  
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Notch	  antagonism	  in	  vivo	  à	  increase	  in	  the	  number	  of	  cyst-‐derived	  SPC+	  cells	  	  
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	   	   	   	  Resemblance:	  
	  
	  
Cysts	  in	  mice	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Idiopathic	  pulmonary	  fibrosis(IPF)	  in	  human	  
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Ongoing	  Notch	  ac.vity	  in	  Krt5+	  cysts	  	  
(human	  with	  IPF)	  

	  
No	  Notch	  ac(vity	  in	  hyperplas(c	  SPC+	  cells	  
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Ongoing	  Notch	  ac.vity	  in	  Krt5+	  cysts	  	  
(human	  with	  IPF)	  



Chris(an	  Lang	  
n1242366@students.meduniwien.ac.at	   41	  

No	  Notch	  ac(vity	  in	  normal	  human	  lung	  



Ongoing	  Notch	  ac(vity	  	  in	  
	  pa(ents	  with	  scleroderma	  	  
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Co-‐expression	  of	  SPC+	  and	  Krt5+	  cell	  	  lines	  in	  
pa(ents	  with	  scleroderma	  (n=3)	  	  
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Np63+	  Krt5-‐	  cells	  in	  normal	  terminal	  airways(human)	  à	  analogous	  to	  LNEPs	  in	  mice	  
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Summary	  

•  LNEPs	  cells	  present	  within	  normal	  distal	  lung	  
•  LNEPs	  ac(vate	  remodelling	  program	  a6er	  
major	  injury	  (Np63	  and	  Krt5	  	  )	  

•  High	  prolifera.ve	  capacity	  and	  mul.potency	  
of	  LNEPs	  

•  LNEPs	  require	  Notch	  signalling	  
•  Hyperac(ve	  Notch	  signalling	  à	  alveolar	  cysts,	  
IPF	  and	  	  scleroderma	  
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•  LNEPs	  in	  human	  
	  
•  Notch	  signalling	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  chronic	  lung	  disease	  

Discussion	  
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