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• A progressive fibrotic disease limited to the lungs
• > 5000 cases/year (UK)
• Incidence is increasing
• Median survival from time of diagnosis 3 years

Elicker et al. Resp Med 2010; 104:426-33

Idiopathic pulmonary fibrosis (IPF)

Richeldi et al. BMC Medicine 2015; 13:237



http://patienttalk.org/category/fibrosis/



2014





IPF pathogenesis remains poorly understood

Richeldi, Collard, Jones. Lancet 2017;389:1941-52





Bioinformatics identify EGFR activation in IPF 

Joe Bell







EGFR-RAS activation induces EMT in ATII cells (2D)
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EGFR-RAS activation induces EMT in ATII cells (3D)



EGFR-RAS induces EMT via ERK-ZEB1 pathway



D

E

F

Z(%� IHC +�(

)LJXUH���

FR
Q
WU
R
O�O
X
Q
J

,3
)
�D
OY
HR
OD
U�
HS
LW
K
HO
LX
P

,3
)
��
IL
E
UR
E
OD
VW
�I
R
FL

7ULFKURPH

ZEB1 is up-regulated in IPF lungs

Franco Conforti



ATII cells produce extremely low levels of ECM genes 
even after the induction of EMT
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Global transcriptomic changes in fibroblasts exposed to 
conditioned media from RAS-activated ATII cells 
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Paracrine signalling during ZEB1-mediated EMT 
augments local myofibroblast differentiation in lung fibrosis
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Paracrine signalling during ZEB1-mediated EMT 
augments local myofibroblast differentiation in lung fibrosis



ZEB1 regulates the expression of 
tissue plasminogen activator (tPA), encoded by PLAT
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ZEB1 regulates the expression of 
tissue plasminogen activator (tPA), encoded by PLAT





cell
adhesion
molecule
binding

cell adhesion

negative
regulation

of
cell−cell
adhesion

negative
regulation of
cell adhesion

regulation
of cell

adhesion

cell differentiation

cell morphogenesis involved
in differentiation

negative
regulation

of cell
differentiation

positive
regulation

of cell
differentiation

regulation of cell
differentiation

cell
migration

cell
motilitylocomotion

negative regulation
of cell migration

negative
regulation of
locomotion

positive
regulation

of cell
migration

positive
regulation of
locomotion

regulation of
cell migration

regulation of
locomotion

cell
proliferation

negative regulation of
cell proliferation

positive
regulation

of cell
proliferation

regulation of cell proliferationcollagen
binding

collagen
trimer

extracellular
matrix
binding

extracellular matrix
organization

extracellular matrix
structural constituent

inflammatory
response

regulation of
inflammatory

response

cellular
response to
growth factor

stimulus

cytokine
binding

growth factor
binding

interleukin−6−mediated
signaling pathway

negative regulation
of cellular response

to growth factor
stimulus

negative
regulation of

fibroblast growth
factor receptor

signaling pathway

negative regulation
of insulin−like
growth factor

receptor signaling
pathway

platelet−derived
growth factor

receptor
signaling
pathway

regulation of
cellular response
to growth factor

stimulus

regulation of
fibroblast growth
factor receptor

signaling pathway

response
to

cytokine

response to
transforming

growth
factor beta

transforming
growth factor
beta receptor

signaling
pathway

cell adhesion

cell differentiationcell migration

cell proliferation
extracellular matrix and collagen inflammatory

response

response to cytokine growth factor
inflammatory factor stimulus

Global transcriptomic changes in fibroblasts exposed to 
conditioned media from RAS-activated ATII cells 
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ZEB1 is up-regulated in IPF samples



RAS-activated ATII cells augment fibroblast migration 
via paracrine signalling 
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via paracrine signalling 



• A progressive fibrotic disease limited to the lungs
• > 5000 cases/year (UK)
• Incidence is increasing
• Median survival from time of diagnosis 3 years

Elicker et al. Resp Med 2010; 104:426-33

Idiopathic pulmonary fibrosis (IPF)

Richeldi L et al. BMC Medicine 2015; 13:237



IPF fibroblasts induce RAS activation in ATII cells
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SPARC, a TGF-β-induced secreted protein, 
is highly expressed in IPF. 
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SPARC is a key fibroblast-derived paracrine regulator of 
RAS activation in ATII cells









Autophagic activity is 
downregulated

in IPF lungs



Autophagy inhibition induces EMT via NFkB-Snail2 pathway.

CD
H1 VIM

SN
AI
1

SN
AI
2

TW
IST
1
ZE
B1
ZE
B2

0

1

2

3

4

5

6

R
el

at
iv

e 
fo

ld
 c

ha
ng

e 
in

 m
R

N
A

 le
ve

ls control
HCQ

***

***

**

***

**

CDH1 SNAI2 VIM
0

1

2

3

4

5

R
el

at
iv

e 
fo

ld
 c

ha
ng

e 
in

 m
R

N
A

 le
ve

ls

**

**
*

control siRNA ATG5 siRNA







Lab members:

Liudi Yao; Charlotte Hill; Yilu Zhou; Ayse Ertay; Zijian Xu, Hualong Zhao; Siyuan Wang; Beatriz

Valdez Moreno; Tao Guo; Elizabeth Davies; Juanjuan Li

Collaborators:

IPF – Prof Donna Davies; Dr Mark Jones

PTEN and RAS signalling – Prof Julian Downward

Proteomics and bioinformatics – Prof Paul Skipp; Dr Rob Ewing

Autophagy – Prof Xin Lu; Prof Eileen White; Dr Andrew Steele

Hypoxia – Prof Sir Peter Ratcliffe; Prof Christopher Schofield; Prof Xin Lu; Prof Ali Tavassoli

Colleagues in China (Dr Dian Liu; Dr Hua Xiong)




