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Case
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Pulmonary Fibrosis

Survival %

Patients with antifibrotic therapy

- Patients without antifibrotic therapy

1
Follow-up years

Onset of
disease By lung-function change category (based on relative change in FVC%)

Stable [A] Marginal [B] Significant [C]

Onset of (N = 250) (N =98) (N =142)
symptoms Pre-diagnosis period

Diagnosis
Post-diagnosis period

Disease progression

1 years 2 years 3 years 4 years S5years 6 years

I

Time

percent predicted

Raghu G, et al. Am J Respir Crit Care Med. 2011; 183 (6): 788-824 Behr J, et al. Eur Respir J. 2020; 56 (2): 1902279
Raghu G, et al. Am J Respir Crit Care Med. 2022; 205 (9): e18-e47 Reichmann WM, et al. BMC Pulm Med. 2015; 15: 16



Early Detection in Pulmonary Fibrosis

Genetic Extensive
predisposition honeycombing

Figure modified from Podolanczuk A, et al. Eur Respir J. 2023; 61 (4): 2200957
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Interstitial Lung Abnormalities (ILA)

2 3. 4
Lung Volumes and Emphysema in Smokers with Interstitial
Lung Abnormalities
N 5 # §
ninghake, M N
, M.D., TsuneoY
D., John M. B
, Ph.D., Kathe
¥/
{
¢ & ) =
Table 1. Baseline Characteristics of the Study Participants.* : oy -
0 L o
Participants with e
Participants Indeterminate Participants
Variable without ILA P Value HRCT Scans P Value with ILA P Value
Total — no. (% 1361 (56) 861 (36) 194 (8)
Median FVC — % of predicteds: 88 (75-100)  0.08 87 (74-99) 88 (77-98) 0.80 <
Median FEV,:FVC %; 70 (51-79) 0.04 68 (53-76) 71 (61-77) 0.32 f oy
Spirometric restriction — no. 414 (30) 0.82 266 (31) 81 (42) 0.002 24 gy 7 \\ A 2
A i 3 NPV St
Chest CT findings ) e
W 7 ™
Median % emphysema¥] "‘
—950 HU 41(1.3-124) <0.001 3.3 (0.9-9.7) <0.001 2.2 (0.7-6.0) <0.001
—-910 HU 30 (15-47) <0.001 23 (10-41) <0.001 14 (7-29) <0.001
Total lung capacity| . :
Median volume at full inspiration — liters 5.70 (4.80-6.78) <0.001 5.21 (4.38-6.27) 0.08 5.02 (4.15-5.96) <0.001 |§ Sk SR 5 P
of predicted value 107 (92-120)  <0.001 100 (84-112) 0.04 95 (81-109)  <0.001 b o iy

% of predicted value — no. 134 (10) <0.001 169 (20) 0.77 40 (21) <0.001

Median lung volume at relaxed exhala 3.13 (2.51-3.98)  0.06 3.04 (2.48-3.84)  <0.001  2.67 (2.23-3.44) <0.001
liters

Washko GR*, Hunninghake GM*, et al. N Engl J Med. 2011; 364 (10): 897-906



Interstitial Lung Abnormalities (ILA)

" M Interstitial lung abnormalities detected incidentally on CT:
~ aPosition Paper from the Fleischner Society

Hiroto Hatabu®™, Gary M Hunninghak

Approach to the Evaluation and Management of Interstitial Lung

Abnormalities
An Official American Thoracic Society Clinical Statement

8 Anna J. Podolanczuk®, Gary M. Hunninghake*, Kevin C. Wilson, Yet H. Khor, Fayez Kheir, Brandon Pang,
Ayodeji Adegunsoye, Gretchen Cararie, Tamera J. Corte, Jim Flanagan, Gunnar Gudmundsson, Lida P. Hariri,
Hiroto Hatabu, Stephen M. Humphries, Bhavika Kaul, John S. Kim, Melanie Konigshoff, Jonathan A. Kropski,
Joyce S. Lee, Fengming Luo, David A. Lynch, Fernando J. Martinez, Sydney B. Montesi, Yuben Moodley,

Justin M. Oldham, Sara Piciucchi, Rachel K. Putman, Luca Richeldi, lvan O. Rosas, Margaret L. Salisbury,

Mary M. Salvatore, Moises Selman, Joon Beom Seo, Jin Woo Song, Carey C. Thomson, Marina Vivero,

Louise V. Wain, Marlies Wijsenbeek, David A. Schwartz*, and Christopher J. Ryerson*; on behalf of the American
Thoracic Society Assembly on Clinical Problems

Hatabu H, et al. Lancet Respir Med. 2020; 8 (7): 726-737
Podolanczuk AJ*, Hunninghake GM*, et. Am J Respir Crit Care Med. 2025; 211 (7): 1132-1155



Interstitial Lung Abnormalities (ILA)

« Mild, often incidental, abnormalities on chest CT suggestive of ILD

* Non-focal, 2 5% of a lung zone, and include GGOs, reticulations, and
traction bronchiectasis

Hatabu H, et al. Lancet Respir Med. 2020; 8 (7): 726-737
Podolanczuk AJ*, Hunninghake GM*, et. Am J Respir Crit Care Med. 2025; 211 (7): 1132-1155



High Prevalence of ILA

Present in 2-10% of population studies, higher in cohorts of smokers

Study characteristics

Total number of chest
CT scans evaluated

Prevalence of ILAs

Mean age of those with ILAs
(years)

Population-based cohorts

MESA 11121314 FHS&22 AGES-

Reykjavik®

Nagano,
Japan*m

3137 3061 2633 5320

310 (10%) 80 (3%) 177 (7%) 377 (7%)
/5 62 70 78

Smoking and lung cancer screening cohorts

ECLIPSE®  NLST'* COPDGene**” MILD®

1670 884

157 (9%)
64

86 (10%)

DLCST®

332 (17%)

Hatabu H, et al. Lancet Respir Med. 2020; 8 (7): 726-737



Highest Risk Iin Relatives of Pts w/ PF

Father, died age 76, smoker
History of COPD, history of silica
exposure

Mother, died age 80, never smoker
History of Alzheimer's disease, breast
cancer

Age =60 Age = 64 Age =67 Age= 70 Age =74

History of Smoking
Diagnosis

Pulmonary Function Tests 4.98L 109%
6.52L 96%

25.57 90%

4.10L 83%
5.70L 77%
18.65 62%

Chest CT image

Lymphocyte Telomere Lengths

MUCS5B promoter genotype

Nashville FPF Cohort: ILA 23%, mean age 53
Salisbury ML, et al. Am J Respir Crit Care Med. 2020; 201: 1230-9

2.75L 95%
4.21L 80%
12.52 59%

3.18L 121%
4.68L 101%
18.49 92%

FVC =
TLC =
DLCO=

1.82L 70% FVC =
3.07L 66% TLC =
12.00 61% DLCO=

Lymphocytes . Lymphocytes. . Lymphocytes
1 1

Boston PF Cohort: ILA 33%, mean age 59
Hunninghake GM, et al. Am J Respir Crit Care Med. 2020; 201: 1240-8



ILASs Assoclated with Poor Clinical Outcomes

Progression
Even mild, asymptomatic ILAS are Baseline 2 Year Folow-Up

associated with poor outcomes, such as
progression and mortality

Increased Mortality

Framingham Heart Study COPDGene ECLIPSE
P=0.03 P=0.01 P=0.02

= Participants without ILA
= Participants with ILA

FVC = 3.92L, 91%p FVC = 3.64L,A-7%
Digp = 23.4 ml/m/mmHg, 88%p Diso = 19.5 ml/m/mmHg, A -17%

Putman RK, et al. JAMA. 2016; 315: 672-81
Rose JA, et al. Am J Respir Crit Care Med. 2023; 207 (2): 211-214




ILA and IPF Share Common Risk Factors
and Molecular Markers

* Risk factors: age, smoking, MUC5B, and short telomeres

Table 2. Association between Interstitial Lung Abnormalities and MUC5B Genotype in the Framingham Heart Stud

* Proteomic Markers: _

Adjusted Ratio with

Status of Interstitial No. of MUCS5B Genotype Odds Ratio Covariates
(rs35705950) (95% CI)f P Value (95% Cl)ii

Lung Abnormalities Patients
G/G G/T T

no. of participants (%)
Absence of interstitial 1370 1113 (81) 247 (18) 10 (<1) 1.0 1.0

lung abnormalities
Presence of interstitial 177 115(65) 56(32)  6(3)  23(L631) < 2.8 (2.0-3.9) <0.001

lung abnormalities
3.0 (1.8-5.0)  <0.001 6.3 (3.1-12.7) <0.001

Definite fibrosisf 47 26 (55) 20 (43) 1(2)

) P-value
n

-Log1l

Continuous Telomere Length
)1

Qdds ratio ¥ Measurement Length " ’

Framingham Heart Study

Rose JA*, Steele MP*, et al. Eur. Respir J. 2025; 65 (6): 2401349

Putman RK, et al. Eur Respir J. 2022; 60 (2): 2101814



Early Detection in Pulmonary Fibrosis

Genetic Extensive
predisposition honeycombing

Figure modified from Podolanczuk A, et al. Eur Respir J. 2023; 61 (4): 2200957

Onset of
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Onset of . . .
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Radiologic Risk-Stratification of ILA

Association between Imaging Features and ILA Progression

® I n AG ES - R ey kJ a.VI k, I m ag I n g Unadjusted Analysis Adjusted Analysis*

OR (95% CIl) P Value OR (95% CI) P Value

features/patterns associated with Femetess 02(0104) <0001 02(0:1-05) 00002
: : - Nonemphysematous oysts. 1(1659 00005 25(13-5.1) 0009
5'year radIOIOglc progreSSIOn Lower lobe predominant changes . . 0.002 . . 0.004

Traction bronchiectasis . . . 0.0002 . . 0.0004
Honeycombing® — —

* |LA with fibrosis had 8-fold more —
progression than ILA without *
flbrosis

%)

Survival Probability (

* Fibrosis associated with
Increased mortality

Putman RK, et al. Am J Respir Crit Care Med. 2019; 200 (2): 175-183



Risk Stratification of ILA using CT and PFTs

« Suspected ILD: ILA + one of the following:
1) Definite fibrosis on CT (mainly traction bronchiectasis)

2) FVC <80%
3) DLCO <70%

—— |ILA without suspected ILD
Suspected ILD

)
=
@
a
o
1
o
©
2
2
5
(7]

ILA without suspected ILD vs No ILA: HR=0.9(0.5,15),p=06
Suspected ILD vs ILA without suspected ILD: HR =2.4 (1.2, 4.6), p = 0.01

NoILA 12313 2043 1669 457
ILA without suspected ILD { 204 185 151 39
Suspected ILD 1 239 204 159 35

0 2 4 6
Rose JA, et al. Am J Respir Crit Care Med. 2023; 207 (1): 60-68




ILD Criteria May Be Effective at Excluding Low
Risk ILA (with caveats)

No ILA ILA without suspected :
QOutcome N=2313 ILD (N=204 Adjusted Analysi:
Effect Estimate P value
Mean Difference (95% CI)
SGRQ—points, mean (SD) 19.4 (20.1) 18.5 (16.3) 2.2 (-0.2, 4.6) 0.1
6MWT—m, mean (SD) 421 (128) 415 (121) -5.3 (-21.0, 10.5) 0.5
SrEERoEll ARLEnEy— 0.26 (0.74) 0.16 (0.46) .0.03 (-0.1, 0.07) 0.6
no. per year, mean (SD)
Odds Ratio (95% CI)
?,pr'eme”ta' Oxygen—no. 214 (9.3%) 11 (5.4%) 0.9 (0.4, 1.8) 0.7
(Sozglere S.CELE 177 (7.7%) 6 (3.0%) 0.5 (0.2, 1.2) 0.1
Hazard Ratio (95% CI)
Mortality—no. (%) 161 (7.0%) 13 (6.4%) 0.9 (0.5, 1.5) 0.6

*Covariates included age, race, sex, BMI, pack-years smoking, current smoking status, and GOLD stage

Rose JA, et al. Am J Respir Crit Care Med. 2023; 207 (1): 60-68



Protein Detection of Fibrosis

Blood Biomarkers to
Risk-Stratify ILA

Sensitivity
=1
or

Protein-ILA Associations . O que’l' AUC
* SFTPD 1251 BPemographics 0.70

_— Significant Proteins 0.81
Proteins + Demographics 0.85

" [with vs w/o proteins: p <0.001

0.25 0.50 0.75 1.00
1- Specificity

WFDC2

204

GDF15
cpcPi

TREMT scipaat 0.757
CA :
7o« BPIFB i
EGFR PACAP g ° : Proteomic Score

NCAM1 < *=——-ICAM5 ]
— Quartile 1

TNFRSF1B ™ «
CCDC128 CLECBB DDOGES@ELE '
5. — Quartile 2

— Quartile 3

L &
— Quartile 4

@
=
@
3
o
r
[
L
=)
—
=]
=
=

FDR p-value <0.05

Survival probability

Odds Ratio

Quartile 4 vs Quartiles 1-3: HR 3.9, p<0.0001

Years
Manuscript in preparation




ILA Recommendations for Clinical Practice

Approach to the Evaluation and Management of Interstitial Lung

Abnormalities
An Official American Thoracic Society Clinical Statement

a Anna J. Podolanczuk®, Gary M. Hunninghake™, Kevin C. Wilson, Yet H. Khor, Fayez Kheir, Brandon Pang,
Ayodeji Adegunsoye, Gretchen Cararie, Tamera J. Corte, Jim Flanagan, Gunnar Gudmundsson, Lida P. Hariri,
Hiroto Hatabu, Stephen M. Humphries, Bhavika Kaul, John S. Kim, Melanie Konigshoff, Jonathan A. Kropski,
Joyce S. Lee, Fengming Luo, David A. Lynch, Fernando J. Martinez, Sydney B. Montesi, Yuben Moodley,

Justin M. Oldham, Sara Piciucchi, Rachel K. Putman, Luca Richeldi, lvan O. Rosas, Margaret L. Salisbury,

Mary M. Salvatore, Moises Selman, Joon Beom Seo, Jin Woo Song, Carey C. Thomson, Marina Vivero,

Louise V. Wain, Marlies Wijsenbeek, David A. Schwartz*, and Christopher J. F{yerson*; on behalf of the American
Thoracic Society Assembly on Clinical Problems

THis OFFicIAL CLINICAL STATEMENT OF THE AMERICAN THORACIC SOCIETY WAS APPROVED APRIL 2025
Podolanczuk AJ*, Hunninghake GM*, et. Am J Respir Crit Care Med. 2025; 211 (7): 1132-1155




ILD Definition

Table 3. Definition of ILD

Definition of interstitial lung disease for those with ILAs

on with CT features of ILAs, at least one of the following criteria must be present to define ILD*
e | Symptoms] Any amount of dyspnea and/or cough that a clinician attributes to ILD

. (any of)
o Any abnormality in FVC, TLC, or DLco that a clinician attributes to ILD (defined as a value or z-score below the lower limit of normal)
o Satisfies physiologic criteria for progressive pulmonary fibrosis that a clinician attributes to ILD (9)

(any of the following on chest CT)

o Fibrotic abnormalities (honeycombing and/or reticulation with traction bronchiectasis) involving =5% of total lung volume by visual
estimate

o Progressive fibrotic abnormality on serial chest CT
o Presence of a major fibrotic ILD pattern on chest CT (i.e., UIP/probable UIP, fibrotic HP, or fibrotic NSIP)

. Presence of a major fibrotic ILD pattern (i.e., UIP/probable UIP, fibrotic HP, or fibrotic NSIP)

Definition of abbreviations: CT = computed tomography; HP = hypersensitivity pneumonitis; ILA = interstitial lung abnormality; ILD = interstitial lung
disease; NSIP = nonspecific interstitial pneumonia; UIP = usual interstitial pneumonitis.

*Further diagnostic workup may be needed to diagnose the specific ILD type. Diagnosis of nonfibrotic ILD requires integration of multiple domains.

Podolanczuk AJ*, Hunninghake GM*, et. Am J Respir Crit Care Med. 2025; 211 (7): 1132-1155



Recommended screening populations*

= Lung cancer screening-eligible population (PICO 1)f
» Diagnosed with connective tissue disease (PICO 2)*
= Adults = 50 years of age with 1° relative with FPF (PICO 3a)

Screening CT chest Other means of identification

Screening / Detection

Incident ILA

Recommended baseline assessment ¥
» Risk assessment:
—» Connective tissue disease!
— Family and exposure history
Pulmonary function test: spirometr

Baseline assessment

Risk reduction
Smoking cessation (e.g., cigarettes, e-cigarettes, cannabis)
Exposure remediation (e.g., environmental, occupational, medication)
riate vaccination

Prevalent ILA

New ILD diagnosis
Recommended reassessments**

+ Symptoms: Continual / As reported by patient
* PFT — High risk: every 6-12 mo Refer to pulmonologist for
Low risk: every 2-3 yr evaluation, management,
+ CT chest (PICO 11) — High risk: every 12 mo and monitoring as per ILD
Low risk: every 2-3 yr guidelines

Ongoing risk reduction

No recommendation
= CT chest in 1° relative with IPF and no other known family members with ILD (PICO 3b)

Follow-up assessment

-
| Recommendation against
1 + Testing for MUCSE (PICO 4) or telomere length (PICO 5) in 1 relative with FPF or IPF

I - Lungsampling (PICO 8), MUC5B (PICO 9), or telomere length testing (PICO 10) for the Podolanczuk AJ*, Hunninghake GM*, et. Am J Respir Crit Care Med. 2025; 211 (7): 1132-1155
purpose of evaluating ILA




Recommended screening populations*

= Lung cancer screening-eligible population (PICO 1)f

» Diagnosed with connective tissue disease (PICO 2)*
= Adults = 50 years of age with 1° relative with FPF (PICO 3a)
| |
Screening CT chest | | Other means of identification S C r e e n I n g

Screening / Detection

_ T— * Lung cancer screening CTs should be
g | - C.c:n.n.ec:live-tissue disease! eva u ate O r
= — Family and exposure history
§ Pulmonary function test: spirometr
: Smoking cessation (e.g., c:ittsretles, cannabis) * H I g h - rIS k CO n n eCtlve tl SS u e d Isease
E.xpc:sure re;:;ii\?;cc;grijt_i{iaE:nvirc:nmental, occupational, medication) (SSC , RA, M CT D , Sj Og re n !S
Inflammatory myopathies)
_
E New ILD diagnosis - .
I —  Adults >50 yo with a 15t degree relative
| Criscovery 2oy evalsiion, managamert, : 1F ' '
H [orarmiineo o st mcamy e | | Samemons oo with familial PF (ie someone with 2
ow risk: every 2-3 yr guidelines .
relatives)

No recommendation
= CT chest in 1° relative with IPF and no other known family members with ILD (PICO 3b)

r p .
| Recommendation against

1 + Testing for MUCSE (PICO 4) or telomere length (PICO 5) in 1 relative with FPF or IPF _ _ _
I« Lung sampling (PICO 8), MUC5B (PICO 9), or telomere length testing (PICO 10) for the Podolanczuk AJ*, Hunninghake GM*, et. Am J Respir Crit Care Med. 2025; 211 (7): 1132-1155
purpose of evaluating ILA




Recommended screening populations*

Screening / Detection

Baseline assessment
()

New ILD diagnosis

Follow-up assessment

= Lung cancer screening-eligible population (PICO 1)f
[ |
Screening CT chest | | Other means of identification EV aI u at I O n
Recommended baseline assessment % Sym pto m S : dyS p n e a. a.n d CO u g h
» Risk assessment:
— Connective tissue disease!
— Family and exposure history
Risk reduction Fam I Iy h IStO ry
Smoking cessation (e.g., cigarettes, e-cigarettes, cannabis)
Exposure remediation (e.g., environmental, occupational, medication)
« Symptoms (e.g. arthritis, skin changes,
revalen
dry eyes/dry mouth, weakness)
Recommended reassessments™*
+ Symptoms: Continual / As reported by patient ) Exam
Low risk: every 2-3 yr evaluation, management, o o - o o
+ G chest (PICO 1) High fisk: very 12mo_| | and monitoring as per LD  Serologies when clinically indicated
Low risk: every 2-3 yr guidelines
e Full PFTs
No recommendation
Recommendation against
= Testing for MUCSB (PICO 4) or telomere length (PICO 5) in 1° relative with FPF or IPF
« Lung sampling (PICO 8), MUC5B (PICO 9), or telomere length testing (PICO 10) for the Podolanczuk AJ*, Hunninghake GM*, et. Am J Respir Crit Care Med. 2025; 211 (7): 1132-1155

» Diagnosed with connective tissue disease (PICO 2)*
= Adults = 50 years of age with 1° relative with FPF (PICO 3a)
» Symptom assessment: cough, exertional dyspnea (PICO &)
Pulmonary function test: spirometr
« CTD assessment:
* PFT — High risk: every 6-12 mo Refer to pulmonologist for
Ongoing risk reduction
» CT chest in 1° relative with IPF and no other known family members with ILD (PICO 3b) H R CT ('f =
i ' ' ° IT NOt already obtaine
purpose of evaluating ILA




Recommended screening populations®
= Lung cancer screening-eligible population (PICO 1)f

» Diagnosed with connective tissue disease (PICO 2)*
= Adults = 50 years of age with 1° relative with FPF (PICO 3a)

|

Screening CT chest Other means of identification F O I I O W - u p
|

Incident ILA

Based on risk assessment:

» Symptom assessment: cough, exertional dyspnea (PICO &)
» Risk assessment:

— Connective tissue disease! . .
— Family and exposure history HIgh-I‘ISk ILA features

= Pulmonary function test: spirometry, plethysmography, DLCO (PICO 7)
Demographic and cinical factors
= Smoking cessation (e.g., cigarettes, e-cigarettes, cannabis) . Famlly hIStOI’y of pU|monary fibrosis

+ Exposure remediation (e.g., environmental, occupational, medication) e QOlder age
- Age-appropriate vaccination e Smoking history

e Other inhaled exposures (e.g., occupational vapors, gases, dusts, and fumes; air
I pollution)
e Connective tissue disease
T Genetic

e MUCSB promoter variant

ecommended reassessmen e Leukocyte telomere length below age-adjusted 10th percentile

+ Symptoms: Continual / As reported by patient Imaging

+ PFT - High risk: every 6-12 Refer to pulmonologist AP . . . . . .
7 ow risk: ovory 2.3 71 valuation, managoment. « Definite fibrosis on CT (i.e., honeycombing, traction bronchiectasis or architectural

« CT chest (PICO 11) - High risk: every 12 mo and monitoring as per ILD distortion) o
Low risk: every 2-3 yr guidelines e Subpleural fibrotic and subpleural nonfibrotic subtypes

.. - e Subpleural reticulation
e Greater extent of abnormalities (e.g., involvement of multiple lung zones)

Physiologic

No recommendation _ _ e Abnormal or borderline FVC, TLC, and DLco
= CT chest in 1° relative with IPF and no other known family members with ILD (PICO 3b)

Screening / Detection

Baseline assessment

Prevalent ILA

Follow-up assessment

:-Recommendation against

1 = Testing for MUCSB (PICO 4) or telomere length (PICO 5) in 1° relative with FPF or IPF _ _ _

I« Lung sampling (PICO 8), MUC5B (PICO 9), or telomere length testing (PICO 10) for the Podolanczuk AJ*, Hunninghake GM*, et. Am J Respir Crit Care Med. 2025; 211 (7): 1132-1155
purpose of evaluating ILA




Treatment Trial in Early ILD

DROP-FPF

A Study to Test Whether Nerandomilast Can Help Slow Down Changes in the Lung in People With a
Family History of Pulmonary Fibrosis

ClinicalTrials.gov ID @ NCT07201922
Sponsor @ Boehringer Ingelheim

Information provided by i ] Boehringer Ingelheim (Responsible Party)

Last Update Posted @ 2025-11-12

* Phase 3b double-blind, randomized, placebo-controlled exploratory trial
« Efficacy and safety of Nerandomilast over 2 years
« Participants >40 yo w/ ILA and 15t degree relative w/ PF; normal lung function

« Key Study Endpoints: change in quantitative CT and pulmonary function (FVC
and DLCO)



Conclusions

* |LA are mild, often incidental, abnormalities on chest CT suggestive
of ILD

* They are highly prevalent and highest in 1t degree relatives of
patients with PF

* I[LA may be the key to early detection of progressive fibrosis

 High risk populations like CTD and 15t degree relatives should be
screened for ILA

* When detected, should have a thorough evaluation and be followed
systematically to identify progression as soon as able



Thanks!
 Rob Hallowell

l" II'

* Matt Hunninghake

» Rachel Putman, Ann Tukpah and
Claire Cutting

- COPDGene, CGS-PF, UC, AGES-
Reykjavik, SPIROMICS, FHS

- MGB PCCM George Washko

Bruce Levy Mark Perella
Hilary Goldberg Michael Cho
Eric Schmidt Benji Raby

) Fundlng NIH National Heart, Lung, ‘ A\ N C1IS w \ M IL Y
and Blood Institute FOU N DATION
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