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Vagal Therapeutics Require

the α7nAchR
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Vagal Agonists Have Had Limited 
Effectiveness in Human Trials 
Thus Far…
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Does the Uniquely Human Gene 
CHRFAM7A Regulate a Human 
Response to Injury?



Costantini et al. J Leukoc Biol. 2015;97:247-257
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CHRFAM7A is a Uniquely Human Open Reading 
Frame that Produces Protein

3T3 THP1
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CHRFAM7A Expression is Variable in Donor Leukocytes

200-fold Differences in CHRFAM7A Expression

Between Normal Human Leukocyte Donors
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Costantini et al. Mol Med. 2015;21:323-36

Up to 10,000-fold Differences in 

CHRFAM7A/CHRNA7 Ratio 

Between Normal Human 

Leukocyte Donors

CHRFAM7A to CHRNA7 Expression Ratio in 
Human Leukocytes



Hypothesis:

CHRFAM7A contributes to human variability in 

the inflammatory response and modulates the 

response to vagal therapeutics



HIGH CHRFAM7A

REFRACTORY

LOW CHRFAM7A

RESPONSIVE

CHRFAM7A: Modulator of Human Vagal 
Responsiveness?

Vagal Responsiveness



Does CHRFAM7A have Biologic 
Activity?



Costantini et al. Mol Med. 2015;21:323-36

Pathways altered by

CHRFAM7A gene expression 
Vector THP1 THP1-CHRFAM7A
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CHRFAM7A
CHRFAM7A

Vector

Vector

CHRFAM7A Over-expression Decreases Leukocyte 
Migration

Migration Assay

Costantini et al, unpublished data



CHRFAM7A CHRNA7

42kDa

Immunoblot

PCR

CHRFAM7A introduced into PC12 cells

Costantini et al, unpublished data



40x; exposure 1/3 sec

α-Bungarotoxin

CHRFAM7A decreases ligand binding to the 
a7nAchR

α-Bungarotoxin/DAPI

α-Bungarotoxin

α-Bungarotoxin/DAPI

Parental CHRFAM7A
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CHRFAM7A Transgenic Mice
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• CHRFAM7A decreases binding to the α7nAchR

• CHRFAM7A expression levels vary widely between individuals

• CHRFAM7A is biologically active in macrophages

• CHRFAM7A alters macrophage gene expression in pathways related to 
inflammation and the immune response

• CHRFAM7A expression modulates the human anti-inflammatory reflex

CHRFAM7A: Modulator of Human Vagal 
Responsiveness

dupa7 dupa7

CHRFAM7A
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CHRFAM7A: Modulator of Human Vagal 
Responsiveness?

Vagal Responsiveness
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