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LETTER

Reply to Chong et al.: Investigating TGFβ1 biological activities 
using genetically engineered mouse strains
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﻿                                               In their letter ( 1 ), Chong et al. informed us about their 
research ( 2 ), which thematically overlaps with figure 4 of our 
investigation on the role of extracellular histones in the 
TGFβ1/IL-27 balance in fibrotic lung remodeling ( 3 ). Both 
studies utilized Cre-lox mouse strains for a platelet-specific 
deletion of TGFβ1 in bleomycin-induced fibrosis. Chong et al. 
did not observe differences in lung fibrosis severity despite 
using an extensive panel of endpoints, contrasting with our 
findings highlighting the importance of platelet-derived 
TGFβ1 in solid organ fibrosis.

 Chong et al. ( 1 ) speculated about possible explanations 
for these divergent findings and acknowledged using a dif-
ferent Tgfb1  floxed mouse strain ( 4 ,  5 ). Specifically, they used 
﻿B9d2﻿exon4﻿Tgfb1﻿exon1  floxed mice, which have both exon 1 of 
﻿Tgfb1  and exon 4 of the adjacent gene B9d2  (“stumpy ”; 
NM_172148) flanked with loxP sites ( 4 ,  6 ). At the time that 
these mice were generated, the proximity of the B9d2  gene 
to the Tgfb1  gene was not appreciated.

 B9D2 is essential for mammalian ciliogenesis ( 6 ), highly 
abundant in the lungs, and expressed in hematopoietic cells 
and platelets. Loss-of-function mutations in B9d2  are asso-
ciated with Meckel Syndrome and Joubert Syndrome, which 
can include organ fibrosis, suggesting B9D2 may have prop-
erties that protect against fibrosis ( 7 ). Thus, dual deletion of 
profibrotic TGFβ1 and potentially antifibrotic B9D2 could 
rebalance the fibrotic response to resemble that of wild-type 
mice. Further studies are needed to explore the significance 
of B9D2 in lung fibrosis.

 Moving forward, we propose refining gene targeting 
approaches. A new conditional TGFβ1 strain recently pro-
vided by Jackson Laboratories (C57BL/6J- Tgfb1﻿em2Lutzy /Mmjax; 

exon 3 floxed) could be crossed with the Gp1bα﻿-Cre deleter 
for highly specific gene ablation in megakaryocytes and 
platelets ( 8 ).

 In addition to sex differences, age may be a confounding 
factor in human idiopathic pulmonary fibrosis (IPF) and 
healthy control cohorts ( 2 ), as TGFβ1 concentrations inversely 
correlate with age ( 9 ). While we agree that micro-computed 
tomography (CT) has advantages over histology for quantifying 
interstitial lung disease, it also has limitations, such as difficulty 
in reliably distinguishing fibrosis from inflammation.

 Platelets contain 40 to 100 times more TGFβ1 than other 
cell types ( 10 ), are locally activated during pulmonary fibrosis, 
and local TGFβ1 overexpression results in lung fibrosis ( 11 ). 
We find that the current evidence strongly supports a role of 
platelet-derived TGFβ1 in the development and progression 
of pulmonary fibrosis.   

1.	 D. L. W. Chong, C. J. Scotton, J. C. Porter, Dissecting the role of platelet-derived transforming growth factor-β1 (TGFβ1) in pulmonary fibrosis. Proc. Natl. Acad. Sci. U.S.A., e2405287121 (2024).
2.	 D. L. W. Chong et al., Investigating the role of platelets and platelet-derived transforming growth factor-beta in idiopathic pulmonary fibrosis. Am. J. Physiol. Lung Cell. Mol. Physiol. 325, L487–L499 (2023).
3.	 D. R. Riehl et al., Externalized histones fuel pulmonary fibrosis via a platelet-macrophage circuit of TGFbeta1 and IL-27. Proc. Natl. Acad. Sci. U.S.A. 120, e2215421120 (2023).
4.	 M. O. Li, Y. Y. Wan, R. A. Flavell, T cell-produced transforming growth factor-beta1 controls T cell tolerance and regulates Th1- and Th17-cell differentiation. Immunity 26, 579–591 (2007).
5.	 M. Labelle, S. Begum, R. O. Hynes, Direct signaling between platelets and cancer cells induces an epithelial-mesenchymal-like transition and promotes metastasis. Cancer Cell 20, 576–590 (2011).
6.	 T. Town et al., The stumpy gene is required for mammalian ciliogenesis. Proc. Natl. Acad. Sci. U.S.A. 105, 2853–2858 (2008).
7.	 K. Szymanska, V. L. Hartill, C. A. Johnson, Unraveling the genetics of Joubert and Meckel-Gruber syndromes. J. Pediatr. Genet. 3, 65–78 (2014).
8.	 Z. Nagy et al., The Gp1ba-Cre transgenic mouse: A new model to delineate platelet and leukocyte functions. Blood 133, 331–343 (2019).
9.	 Y. Okamoto et al., Age-dependent decrease in serum transforming growth factor (TGF)-beta 1 in healthy Japanese individuals; population study of serum TGF-beta 1 level in Japanese. Dis. Markers 21, 71–74 

(2005).
10.	 R. K. Assoian, A. Komoriya, C. A. Meyers, D. M. Miller, M. B. Sporn, Transforming growth factor-beta in human platelets. Identification of a major storage site, purification, and characterization. J. Biol. Chem. 258, 

7155–7160 (1983).
11.	 C. G. Lee et al., Early growth response gene 1-mediated apoptosis is essential for transforming growth factor beta1-induced pulmonary fibrosis. J. Exp. Med. 200, 377–389 (2004).

Author affiliations: aCenter for Thrombosis and Hemostasis, University Medical Center of 
the Johannes Gutenberg-University Mainz, Mainz 55131, Germany; bPulmonary Center, 
Department of Medicine, Boston University School of Medicine, Boston, MA 02118; cMainz 
Research School of Translational Biomedicine, University Medical Center of the Johannes 
Gutenberg-University, Mainz 55131, Germany; dGerman Center for Cardiovascular 
Research, Partner Site Rhine-Main, Mainz 55131, Germany; eDepartment of Cardiology, 
Cardiology I, University Medical Center of the Johannes Gutenberg-University Mainz, 
Mainz 55131, Germany; and fResearch Center for Immunotherapy, University Medical 
Center of the Johannes Gutenberg-University Mainz, Mainz 55131, Germany

Author contributions: D.R.R., A.S., J.R., K.S., and M.B. designed research; D.R.R., A.S., J.R., 
K.S., and M.B. performed research; C.R., K.S., and M.B. contributed new reagents/analytic 
tools; D.R.R., A.S., J.R., K.S., and M.B. analyzed data; and M.B. wrote the paper.

The authors declare no competing interest.

Copyright © 2024 the Author(s). Published by PNAS. This article is distributed under 
Creative Commons Attribution-NonCommercial-NoDerivatives License 4.0 (CC BY-NC-ND).
1To whom correspondence may be addressed. Email: mbosmann@bu.edu.

Published October 18, 2024.

https://orcid.org/0000-0002-5705-5470
https://orcid.org/0000-0002-0696-2636
https://orcid.org/0000-0003-0846-4718
mailto:
https://orcid.org/0000-0003-2773-1033
https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:mbosmann@bu.edu
http://crossmark.crossref.org/dialog/?doi=10.1073/pnas.2408647121&domain=pdf&date_stamp=2024-10-18

	Reply to Chong et al.: Investigating TGFβ1 biological activities using genetically engineered mouse strains

