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Ad 1 Effectof ageat the time of CS
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Ad 2 .Effectof CS onlungcells
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Smokinginducedepigeneticevents

DNA-histone protein Modification of Methylation of CG
complex in nucleus histone tails dinucleotides
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Effectof cigarettesmoke-
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Mechanism®f nicotine-induced

fibroger
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Particlerelatedeffect of cigarette
smoke

Particle exposure
Oxidative stress
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Triggering of cell
signaling pathways
(eg, MAP Kinases)
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(eg, AP-1, NF-xB,
and nrf-2)
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Mediator synthesis

Inflammation T Apoptosis
Vascular disease Emphysema Cancer
and fibrosis

SanganRG, et al. Internationalournalof COPD 2011; 6:19198.
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Modification of environmental
exposuregprevent delayonsetof
shorttelomeresyndrome

Table 4. Relationship between smoking, fibrogenic exposures and pulmonary fibrosis in TERT mutation carriers =40 years of age.

Mo. of Subjects Mo. of Subjects Odds Ratio [95%

Exposure with Exposure without Exposure P-Valua® confidence interval]
Smoking, present or past

Pulmaonary Fibrosis 20 B 0.02 4.0 (1.2, 145]

Mo Pulmonary Fibrosis 1 18
Fibrogenic Exposure®*

Pulmeonary Fibrosis 20 B 0.18 23 [0.7, &1]

Mo Pulmonary Fibrosis 15 14
Smoking and/or Fibrogenic Exposure

Pulmonary Fibrosis 7 1 0,005 13.6 [1.7, 636.8]

Mo Pulmonary Fibrosis 19 10

*By Fisher's exact test

**The self-reported fibrogenic exposures include ingestion of methotrexate and nitrofurantoin; exposure to birds and bird antigens including parakeets, cockatiels, and
eaqle feathers; occupational exposures to asbestos, welding, carpentry, mining, sand blasting, cement manufacturing, railroad work, insulation; and household exposure
to water damage and significant mold.

doi10.137 Vjournalpone 00 106801004

Diazde Leon A, et aPlosOne€010: 5:e10680.



Cigarettesmokeinduceddysregulatiorof
microRNAexpression
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Pathogenesisf IPF

Risk Factors

/\

Extrinsic “Injury” Host Factors

- . Age
* Genetic/epigenetic factors
* Other host factors

(e.g. diabetes‘GERD‘)/

* Environmental exposures
(e.g. cigarette smoking)

Altered Cellular Phenotypes
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\Senescence /

Altered Tissue Homeostasis = Fibrosis
Ding Q, et alDrugs2011; 71: 9811001.
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Smoking and ILBssociatedvith
organi¢anorganicantigensexposure

Neutralization by CATALASE and
GLUTATHIONE
MEDIATED PATHWAYS

0 /\ 1 H O l HO_ O
Y, > 2 — v 1Y

/ SMOKE MEDIATED
INFLAMMATION

Fenton/Heber-Weiss

< NO' Pathway (in the presence of free
i 1

2 0’.- . v y 1 -
T CIGARETTE ‘ \

4

ONOO

. M rial
Flectrom Tramsport tramsition metalions)
Chain
. Cyvnolic corymes
. Fnbuplasmnic
Retsonly - . y
o Purmiam o y NOS
"OH

DNA Damage
Beckman-Radi-Freeman Pathway

v *Single/ double- strand breaks

*DNA- DNA/ DNA- protein crosslinks
“Change in the structure or loss of
N-bases

Protein/Enzyme Modification
(lnactivation of Proteing/ Enzymes) &

R/ RO/ROO

3

Lipoperoxidation
(Initiation & Propagation )
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Smoking and ILBssociatedvith
organic¢anorganicantigensexposure

TaBLE 4: Logistic regression analysis: interactions between MnSOD
and CAT, iNOS and CAT, GSTM1and smoking, iNOS and smoking,
and iNOS and log-cumulative asbestos exposure.

OR 95% CI P value

MnSOD —-9Ala/Val + Val/Val f At :
versus Ala/Ala 059  039-091 0016 -Associatioramongpolymorphisms
CAT-262TTversusCT+CC 053 007-162 0266 of genesfor enzymeglayingrole
Interaction’ 449  1.08-18.61 0.038 . . . .

in copingwith reactiveoxygen and
iNOS LL versus SL + SS 1.08 0.75-1.55 0.687 . - . . ! .
CAT -262 TT versus CT + CC 0.63 0.24-1.66 0.354 nitric SpeCIES ImeEStOSI$atlentS
Interaction’ 478  115-19.8 0.031
GSTMI-null versus present 0.63 0.39-1.02 0.062
Smoking 0.55 0.32-0.96 0.036
Interaction® 2.67 1.31-5.46 0.007
iNOS LL versus SL + SS 0.85 0.53-1.37 0.505
Smoking 0.70 0.43-1.13 0.143
Interaction® 200  0.99-4.03 0.054
iNOS LL versus SL + SS 191 1.07-3.42 0.030
Log cumulative exposure 4.25 2.79-6.46 0.000
Interaction’ 0.55 0.31-0.97 0.037

' Interaction: MnSOD —9Ala/Val + Val/Val versus Ala/Ala *CAT -262 TT
versus CT + CC.

*Interaction: iNOS LL versus SL + SS * CAT —262 TT versus CT + CC.

* Interaction: GSTMI-null versus present * smoking (ever/never).
*Interaction: iNOS LL versus SL + SS *smoking (ever/never).

* Interaction: iNOS LL versus SL + SS ” log cumulative exposure. Fran ko A’ et aB|Omed ReSI nt 2013’ 201340574:



Smoking and ILBssociatedvith
organi¢anorganicantigenexposure

A Protective effect of CSon the development of
nypersensitivity pneumonitis

A Longterm exposure to PDE witho@Sr in lung
weight/body weight ratio, total cell number In
bronchoalveolafavage (BAL) fluid, and content of
hydroxyprolinein the lungcomparedto shortterm
exposure

A Short-term exposurgl 2 t 5 9tielyfphocosis
iIn BAL fluid, and lymphocyfaoliferation

A Longterm exposureto PDE+CSt lung
hydroxyproline

FuruiyeM, etal.JMed DentSci2007; 54:8795.



Smoking and ILD patientswith
connectivetissuedisease

Table 2 Demographic data, the extent of fibrosis and the coarseness of fibrosis compared between smokers with
emphysema, smokers without emphysema and lifelong non-smokers in patients with IPF and RA-ILD

Smokers with Smokers without Lifelong
emphysema emphysema non-smokers P-value
IPF n=66 n=120 n=63
Age (years) 62.8 = 9.8 63.7 +~ 9.1 60.3 + 12.6 P=0.09
Gender M/F=57/9 M/F = 99/21 M/F = 28/35 P < 0.0005’
Extent of fibrosis (%) 50.0 = 195 19.1 =+ 18.9 59.1 = 22.8 P <0.001
Coarseness of fibrosis 9.8 = 1.7 9.4 =21 83 +23 P < 0.0001
RA-ILD n=22 n=24 n=35
Age (years) 62.4 = 65 60.8 + 10.7 55.5 + 13.3 P < 0.005
Gender M/F = 18/4 M/F = 12/12 M/F= 10/25 P < 0.0005"
Extent of fibrosis (%)’ 37.5 = 233 39.8 + 23.3 31.3 + 183 P=0.49
Coarseness of fibrosis' 9.1+28 83 =35 85 + 2.7 P=0.68

" Group comparisons are made using analysis of variance or chi-square testing.
* High-resolution computed tomography scores for extent of fibrosis and coarseness of fibrosis in 75 patients.
IPF, idiopathic pulmonary fibrosis; rheumatoid arthritis-interstitial lung disease.

AntoniouKM, et al Respirology2013; 18:119%6.



Smoking andheumatoidarthritis

A Smokingassociatedvith developmentof
extraarticularmanifestationsand progressive
diseasecourse

A Promotescitrullination of synovialproteins

A Smoking + HLgharedepitopesalleles---
autoimmunitytrigger

A ILD in RAnales >10py UIP

A LowerPYc emphysemaprevalence 48% RA
ILD

Cavagnd., et alBiomedResInt 2013; 2013: 759760.



Smoking andheumatoidarthritis
treatment

-Lower infliximabresponse

-Limit efficiencyof corticosteroids
to attenuatethe transcription

of inflammmatorygenes
-Inducecytochrome P45@ctivity

Disease pathophysiology
ACPA/RF; smoking; cytokines;
genes; immune cell phenotyping

or functional assays

DaienCl, et alMediatorsinflamm?2014: 2014: 386148.
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Smoking andheumatoidarthritis
treatment

TaBLE 2: Main predictive factors of response to biological therapy.

Factors associated Tumor necrosis factor
with good response to inhibitors
Male (C) [7-9]
Younger (C) [7, 8]

Patients Nonsmoker (C) [10, 19-21 . . - B
characteristics eI Older YO [12] Veriger (NG).U2] Dl (NG) il

[16,17]
Use of MTX (C) [7, 8, 10, 11]

Tocilizumab Abatacept Rituximab

Low HAQ (C) [7, 10, 17, 20] Low HAQ and high DAS28
High DAS28 (C) [7, 8, 17] [15, 32]
Disease ACPA or RF negativity (C) Low HAQ and high High DAS2S8 [14] RF positivity +++ (C) [32]
characteristics [20, 31] DAS28 [13] RF positivity (C) [32] Low number of previous
Low number of previous biological therapies (C)
biological therapies (C) [8] [29]
Antidrug antibodies against
Immunogenicity ADA or IFX for response to

ETN (NC) [39]
PTPRC = CD45

(rs10919563) (C) [41, 42], 7 IS8VV FCGR3A in
Genetic background SNPs including EYA4 European countries (C)
(rs17301249) and PDZD2 [44, 45]

(rs1532269) (NC) [43]
High TNF bioactivity in
blood [5] or in synovium

[49] (NC), high

LPS-stimulated whole Low levels of CD4+ and

Cytokines and blood IL-1b (NC) [48], low High serum IL-6 levels z 5 =% Memory B cells (NC)
immune cells IL-17 (NC) [6] (NC) [54] CD#+ CD28— T cells [57, 58]

24-biomarker ETN (NC) [61]

response signature
including autoantibodies
and cytokines (C) [33]

C: confirmed; NC: not confirmed. To be confirmed, the data had to be validated at least by two independent teams.

DaienCl, et alMediatorsinflamm?2014; 2014: 386148.



Systemicsclerodermia inconsistent
results

“C’'mon, ¢’'mon — it's either one or the other.”
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Systemicsclerodermia inconsistent
results

1. Cell Commum, Signal (2011) 5:67-68
DOT 10.1007/512079-010-0111-1

BITS AND BYTES

When there’s smoke there’s...scleroderma: evidence
that patients with scleroderma should stop smoking
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Cigarette Smoking is not a Risk Factor for Systemic Sclerosis
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Systemicsclerodermia inconsistent
results

A Significanincreasdn frequencyand severity
of vasculamand GlTsymptoms
Alncreaseofdyspnoed @ C9 Plewoz C+

A, severityof Raynaud acid reflux

Hudson M, et al. ArthritiRheum2011; 63:236B.



LU IR All causes implicated in desquamative interstitial pneumonia

Causes
Occupational exposure to {1, 2810 Nature of particias: Si, Mg, Ti, Fe, Ni, Pb, Cr, Au, Ag, Al K, Ti, BaS, Be, Cu

inorganic particles Occupaton: tool ginder, arc polishar, yre manufacturing worker, plastic machinst, Al arc

waldar, worker eposed 1o fre-axtinguisher powder, diesal fumes
Exposure to mycotoxins [3743] Ocoupationa exposura 10 aflatoxn (textia worker)
Connective tissue diseases [44, 45)
Rheumatoid arthritis [46)
Siroimus [47)
Infection [48-50] DIP following concurrent CMV and Agpegiius preumonias in a renal transplant recipient
(who did not recaive sirolimusy
Association of DIP and HCV inkadlion
Association of DIP and CMV inlaction in a baby

Use of marijuana [51]

CMV: eytomeagaiovirus; HCV: hapatitis C virus.




PulmonaryLangerhansgell histiocytosis

2 Host genetic factors
+/-  Viruses or other

/ > environmental factors
- -
Airway eplthehal cells Osteopontin @ Enhanced matrix
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SuriSH, et alOrphanetJRareDis 2012; 7:16.



Proteinsdifferently expressedn PLCH
andother patients
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