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How Does Biology Respond to pMRTP Aerosols?
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What is the biological
Impact of a pMRTP
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cigarette smoke?
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»  Compare switching to MRTP with continued smoking and benchmark
against smoking cessation.

* Assess how close switching to pMRTP is to smoking cessation




COPD - Chronic Obstructive Pulmonary Disease

COPD is the co-occurrence of chronic bronchitis and emphysema —
characterized by airflow limitations which are not fully reversible
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Emphysema:

- Progressive destruction of lung tissue (notably around the alveoli)
- Pockets of air and airspace collapse during forced expiration.

- Loss of lung elasticity.

* Cigarette smoke is the main etiological factor in the pathogenesis of
COPD.

7 ‘ PMI RESEARCH & DEVELOPMENT

Page: 3


http://upload.wikimedia.org/wikipedia/commons/d/db/Illu_bronchi_lungs.jpg

Cigarette Smoke-Induced COPD as an In Vivo Model to
Assess Smoking Cessation Versus a Switch-to-pMRTP

 Animals: 1224 female C57BI/6 mice

Exposure groups:

1) Sham (fresh air)

i) 3R4F reference cigarettes (University of Kentucky)

i) pMRTP

IvV) 2 months 3R4F, then fresh air up to 5 months (cessation)

v) 2 months 3R4F, then pMRTP up to 5 months (switch-to-pMRTP)

* Dose:
- 34.4 g/l nicotine in both 3R4F and pMRTP groups
- 4 hours per day, 5 days per week
- 7 months maximum exposure

« Switching/cessation point: after 2 months (when histopathological signs of
emphysema begin to emerge)
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Experimental Design

Group

Sham

3RAF

PMRTP
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switch-to-pMRTP

Months

Exposure | 1 | 2 | 3 | 4 | 5 | 6 | 7 |[Micel/group

51
51
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51
51
51

Fresh air

51
51
51
51
51
51

750 pg/l TPM/
34.4 ng/l nicotine

51
51
51
51
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34.4 ug/l nicotine

51
51
51

3R4F then
fresh air

51

3R4F then 51

pMRTP 51
Total 1224

Legend
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Aerosol Generation: Smoke Exposure

Whole-body exposure chamber Conventional cigarette smoking
(set-up) machines
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Exposure: Carboxyhemoglobin (COHb) Levels in Blood
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Endpoint analysis: Multi-Parameter Assessment of
Emphysema Progression
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Pulmonary Function: A Physiological Measure of Lung
Tissue Compliance and Airflow Resistance
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Histopathology: Pulmonary Emphysema Progression
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Histopathology: Lung Morphology
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Pulmonary Inflammation: Inflammatory Mediators in the BALF
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Pulmonary Inflammation: Expression of MMP-9 in the
BALF
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Pulmonary Inflammation: MMP (Gelatinolytic) Activity in
the BALF
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Lung Lipidomics: Differential Lipid Levels in the Lungs of
Smoke or pMRTP-Exposed Mice
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Transcriptomics: Differential Gene Expression in the Lungs
of Smoke or pMRTP-Exposed Mice
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Network Perturbations and Biological Impact in the Lung
(Gene Expression)
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Digging Into the Details: Legend

NetlD  Abbreviation

Cell Proliferation/Calcium Calcium

Cell Proliferation/Cell Cycle CelCyc

Cell Proliferation/Cell Interaction Celint

Cell Proliferation/Clock Clock

Cell Proliferation/Epigenstics Epige

Cell Proliferation/Growth Factor GroFac

Cell Proliferation/Hedgehog Hedgehog

Cell Proliferation/Jak Stat JakStat

Cell Proliferation/Mapk Mapk

Cell Proliferation/Motch Motch

Cell Proliferation/Muclear Receptors NucRec

Cell Proliferation/PGE2 PGE2

-} Cell Proliferation/Wnt Wit
% A Cell Stress/Drug Metabolism Response DruMstRes
,p Il Stress/Endoplasmic i Stress EndRetStr

‘5& 7. Cell Stress/Hypoxic Stress HypStr

= P () Cell Stress/NFEZL2 Signaling MFE2L2Sig
é!‘ Cell Stress/Osmuotic Stress CsmStr

& Cell Stress/Oxidative Stress OxiStr
DACS/Apoptosis/-Caspase cascade CasCas

DACS/Apoptosis/~ER stress—induced apoptosis ERStinAp

DACS/Apoptosis/—MAPK signaling MAPKSig

DACS/Apoptosis/~NFKB signaling MFkSig

DACS/Apoptosis/-PKC signaling PKCSig

DaCSlApoptosis/—Prosurvival mitochondrial signaling ProMitSig

DACS/Apoptosis/~TNFR1Fas signaling ~ TNFR1FasSi

DaCS/Autophagy/-Autophagy induction Autind

DACS/Autophagy/-mTOR signaling MTORSig

DACS/Autophagy/-Protein synthesis ProSyn

DACS/DNA Damage/-Components affecting TPS53 activity CoAfTPS3Ac
DACS/DNA Damage/-Components affecting TPE3 activity CoAfTPE3AC
DACS/DMA Damage/—~Components affecting TP73 activity CoAfTPT3Ac
DACS/IDMA Damage/-DNA damage to G15 checkpoint DMDaG1Ch
DACS/DMA Damage/-DMA damage to G2M checkpoint DNDaG2Ch

DACS/DNA Damage/-Double—Strand Break Response DoStBrRe

DACS/DMA Damage/-Single—Strand Break Response SiStBrRe

DACS/DNA Damage/-TP23 TS TP33TS

= DACS/Mecroptosis/—Fas activation FasAct

o DACS/Necroptosis/~TNFR1 activation THFR1Act

=z DACSISensscence/-Oncogene induced senescence OneclndSen

DACS/Senescence/-Reguiation by tumor suppressors RegTumSup

DACS/Senescence/-Regulation of p16INK expression RegP16Exp

DACSIS I-Replicative sen RepSen

DACS/Senescencel/-Siress induced premature senescence StinPrse

DACS/Senescence/—Transcriptional regulation of the SASP TraRegSAS

IPM/Dendritic cell activation DenCelict

IPMN/Dendritic cell migration to lymph node DeCeMiLyMo

IPN/Epithelial cell bamrier defense EpCeBalDe

IFMN/Epithelial proinflammatory signaling EpiProSig

IPMN/Macrophage activation Machct

IPNM acrophage differentiation MacDif

IPM/Macrophage mediated recruitment MacMedRec

IPM/Mast cell activation MasCelAct

IPMiMegakaryocyte differentiation MegDif

IPMMucus hypersecretion MucHyp

IPM/Neutrophil chemotaxis MeuChe

IPMN/Meutrophil response NeuRes

IPM/ME cell activation MNKCelAct

IPN/Tc response TcRes

IPNITh17 differentiation Th17Dif

IPMN/Mh1 differentiation Th1Dif

IPMN/TH2 differentiation Th2Dif

IPMNITissue damage TisDam

. IPN/Treg response TregRes

) :\CJ Py TRAGICell Migration and Adhesion in Wound Healing CeMiAdWoHe
=% & B dNL Faka TRAG/Fibrosis and EMT FibEMT
% GQ ZE & ct TRAG/Growth Factor-Mediated Angiogenesis GrFaMean
o TRAG/HIF1A Regulation and Signaling HIF1ARegSi

O b’ % TRAG/Immune Regulation of Angiogenesis ImmRegAng
4{ [=] TRAG/ImMMmune Regulation of Tissue Repair ImReTiRe

C? TRAG!Sprouting and Tubulogenesis Spriub

TRAGMNEGF-Mediated Angiogenesis  WVEGMedAng
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Network Perturbations and Biological Impact in the Lung:
Cigarette Smoke, Month 7
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Network Perturbations and Biological Impact in the Lung :
Cessation, Month 7
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Network Perturbations and Biological Impact in the Lung :
Switching to pMRTP, Month 7

SWITCH_7Month RBIF=1%
3R4F (delta=0.27,ref=CS_5Month)
pMRTP
Switch
Cess
Sham

iIm 2m 3m

; ’ PMI RESEARCH & DEVELOPMENT

Page: 22



Network Perturbations and Biological Impact in the Lung :
pMRTP, Month 7
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Summary of Results

« Establishment of an in vivo model of cigarette smoke-induced COPD
with the following characteristics:
- Pulmonary function was decreased
- Infiltration of inflammatory cells and mediators in the lungs
- time-dependent progression of pulmonary emphysema
(histopathology)

« The above parameters were ameliorated with cessation or switch-to-
PMRTP

* The perturbations of major biological networks were markedly reduced
following switching-to-pMRTP, very similar to cessation.

« This led to the conclusion that the Biological Impact Factor (BIF) of switching
Is very similar to that of cessation and markedly different from ongoing
cigarette smoke exposure.

Seven months of exposure to pMRTP had a minimal Biological Impact.
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