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AN overview of Cystic Fibrosis (CF) 
• CF is a serious and potentially fatal genetic disease.  

• CF is caused by Cystic Fibrosis Transmembrane conductance 

Regulator (CFTR) loss of function mutations (LoF).

• CFTR LoF results in general exocrine gland dysfunction, 

decreased lung mucociliary clearance.

• >100,000 persons with CF worldwide and ~90% harbor the 

ΔF508-CFTR mutation (1).

• Pharmacological restoration of CFTR function is disease-

modifying.

• For most patients, current therapies do not restore CFTR 

function to wild-type (WT) levels (2,3).

1CF registry data. 2Heijerman et al. Lancet. 2019;394:1940–1948. 3Middleton et al. N Engl J Med 2019;381:1809-1819.
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NBD1 Instability and Defective CFTR Domain-Domain Assembly are 
central drivers of ΔF508-CFTR Dysfunction

ΔF508-CFTR’s 

errors in domain 

assembly and its 

critical NBD1 

instability must be 

addressed.
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Hypothesis: 

Stabilizing NBD1 

with Second-Site 

Mutations

CFTR suppressor mutations that stabilize

NBD1 and the NBD1-ICL4 interface fully

restore ΔF508-CFTR maturation and

function to WT levels, providing a roadmap

to more effective therapies.
From Thibodeau 2010

= NBD stabilization (4-6 °C)

= ICL4 interface restoration

Thibodeau et al. J Biol Chem. 2010 Nov 12;285(46):35825-35. 4
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Importance of NBD1 Stabilization To Full Correction of ΔF508-CFTR

“The Primary Folding Defect and Rescue of F508 CFTR Emerge 

during Translation of the Mutant Domain” (Hoelen 2010)

“Correction of both NBD1 Energetics and Domain 

Interface is Required to Restore F508 CFTR Folding and 

Function” (Rabeh 2011)

“Requirements for Efficient Correction of F508 CFTR 

Revealed by Analyses of Evolved Sequences” 

(Mendoza 2012)

“Mechanism-based Corrector Combination 

Restores F508-CFTR Folding and Function” 

(Okiyoneda 2013)
“Restoration of NBD1 Thermal Stability is Necessary and 

Sufficient to Correct F508 CFTR Folding and Assembly” 

(He 2014)

“The CF-causing Mutation F508 Affects Multiple Steps in CF 

Transmembrane Conductance Regulator Biogenesis” 

(Thibodeau 2010)

“Restoration of NBD1 Thermal Stability is Necessary and 

Sufficient to Correct ΔF508 CFTR Folding and 

Assembly” (He 2014)

Adapted from Mendoza 2012, Rabeh

2011 and others
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Lack of Hit-finding Success and Inherent Difficulty as a Target Led 
NBD1 to be Considered “Undruggable”

Hall 2016 (Pfizer), 

“Although these results cannot 

prove that there is no possibility 

of finding a high-affinity small 

molecule binder of NBD1, they 

are discouraging and lead us to 

hypothesize that the nature of 

these two binding sites, and 

isolated NBD1 itself, may not 

contain the features needed to 

build high-affinity interactions.”
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to Fully Normalize ΔF508-CFTR, Sionna is developing novel 
Modulators that address the key drivers of ITs dysfunction
• We leverage 12+ years of investment by Sionna, CFF, Genzyme, and Sanofi.

• >600 FTE years, >$120MM spent

• Discovery: millions of compounds assessed in over a dozen screens 

• Optimization: >10,000 novel compounds across multiple series synthesized/characterized

• >200 in vivo PK studies, >15 multiple-dose tox studies conducted

• First-in-class NBD1 stabilizer SION-638 is IND enabled.

• Additional NBD1 stabilizers are being advanced.

• Sionna is advancing modulators with mechanisms of action complementary to NBD1.

• ICL4 and TMD1-directed correctors and back-ups are advancing to IND.

• Complementary assets enable proprietary, potentially clinically-superior combo therapy.

Hypothesis: Stabilize NBD1 + Improve Domain Assembly = Fully Restorative Therapy
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We identified High Affinity Drug-Like small molecule NBD1 Ligands 

Thousands of NBD1 ligands were synthesized.

• NBD1 binding sites were assessed for >80 NBD1

small molecule ligands by protein-observed NMR. 

• High-resolution NBD1 X-ray crystal co-structures 

were solved for >150 compounds.

Compound
WT NBD1 KD 

(µM)

ΔF508-NBD1 

form 1 

KD (µM)

ΔF508-NBD1 

form 2 

KD (µM)

SION-638 0.029 0.040 0.032

SPR Sensorgram

WT NBD1

Dose Response 

WT NBD1
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SION-638 binds to ΔF508 and WT

NBD1 isoforms with a KD < 50 nM.
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NBD1 ligands like SION-638 increase ΔF508-NBD1 stability

Temperature °C

N=7, error bars indicate standard error
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SION-638 corrects ΔF508-CFTR maturation and Function to WT levels 
when combined with approved CFTR modulators

SION-638 increases ΔF508-CFTR C-band levels to 

WT when combined with SoC modulators.

DMSO Trikafta Trikafta+SION-638
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SION-638 corrects ΔF508-CFTR maturation and Function to WT levels 
when combined with approved CFTR modulators

CFSMEo- CFTR Western

DMSO Trikafta Trikafta+SION-638
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SION-638 increases ΔF508-CFTR C-band levels to 

WT when combined with SoC modulators.

11



We are Advancing Additional NBD1 and Complementary CFTR Modulators

ΔF508 WT
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3µM LUM – TMD1 corrector

3µM SION-109 – Sionna ICL4 corrector

3µM SION-NBD1-A – Sionna NBD1 stabilizer

Sionna NBD1 stabilizers and complementary modulators provide a basis for the 

goal of novel CF combination therapies with the potential to be fully restorative.
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The Sionna CFTR Modulator Pipeline
MECHANISM / 

PROGRAM
DISCOVERY

CANDIDATE 

ENABLING
IND-ENABLING PHASE 1

ICL4
Fast-followers

TMD1 
Leads

NBD1
SION-638

NBD1
Fast-followers

ICL4
SION-109

NBD1
SION-NBD1-A

Anchored by NBD1, our goal is to advance complementary modulators to deliver new 

therapies of potentially higher efficacy to patients with ΔF508 and other responsive mutations.
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Questions & answers


