Reviewer 2

In the manuscript titled “The history and mystery of alveolar epithelial type II cells: focus on their physiologic and pathologic role in lung,” Ruaro and colleagues summarized the physiologic and pathologic roles of alveolar type II (ATII) cells in pulmonary diseases. They also included the key signaling pathways involved in cell growth, differentiation, inflammatory response, fibrosis, etc. The content covers the current knowledge of ATII and the references are up to date. The manuscript is well-organized and written clearly to the audience. But some minor points are observed:

1. Figure legends are concise. More details should be included, such as cultural conditions. Scale bar is also needed.

R: We would like to thank the reviewer  this comment.  As requested, more details have been included in the Figure legends (Figure 1 lines 88-95 and Figure 2 lines 97-105):
Figure 1. Morphology and protein expression of adult human alveolar type II cells. Representative image of immunofluorescence staining for isolated human alveolar type II cells, expanded in culture after 2 days. Alveolar type II cells (ATII) are small and have a cuboidal shape. ATII cells were isolated from five different  patients. The cells were seeded after isolation in primary 96 well plates coated with collagen type II. Cell growth in PNEUMA-CULT medium enriched with 10% FBS and 1% Pen/Strep. The cells were washed the next day with PBS and fixed with PFA at 4% and stained for the specific ATII marker Surfactant Protein C (Pro-SPC) (shown in green). Cell nuclei were stained in blue using Hoechst staining. The image was acquired with a confocal microscope Zeiss LSM 880 with Aryscan. Scale bar 10 (m.  

Figure 2. Trans-differentiation of Alveolar type II cells into Alveolar type I cells in culture. 
A representative image of isolated human alveolar type II cells differentiated into alveolar type I cells after 8 days in culture. ATI cells are large and flat cells and occupy 95% of the alveolar compartment. After isolation. The cells were seeded in primary 96 well plates coated with collagen type II in PNEUMA-CULT medium, enriched with 1% Pen/Strep. The cells were harvested after 8 days, without FBS, so as  to promote trans-differentiation in vitro. The cells were washed with PBS after 8 days in culture and fixed for the specific marker of AT1 cells Rage (red). There was no evidence of Surfactant Protein C expression (green) after 8 days in culture. The cell nuclei were identified in Blue, using Hoechst staining. The image was acquired by a Nikon Eclipse Ti-E inverted fluorescent microscope, equipped with DC-152Q-C00-FI using NIS V4.30 software (Nikon). Scale bar 100 mm.  
2. Line 232, “AT1” should be “ATI”.

R: Thank you for pointing out this typo, it has been corrected.
3. In section 3.1 Production and secretion of surfactant, it would be more helpful if more details in lipids are discussed. The signaling pathways that regulate the secretion of surfactant were not mentioned. 

R: We have added further details as requested  (lines 291-236): 
Several signaling pathways that regulate surfactant secretion have been extensively characterized. These include  three distinct signaling mechanisms: 1: the activation of adenylate cyclase which forms cAMP and activates cAMP-dependent protein kinase; 2: the activation of protein kinase C; 3: a Ca2+ - regulated mechanism that  probably leads to the activation of  Ca2+-calmodulin-dependent protein kinase (13,32). These signaling mechanisms are activated by a variety of agonists, such as ATP which activates all three signaling mechanisms. Although the knowledge as to the identity of several of the signaling proteins involved in surfactant secretion is on constant increase, numerous aspects are still poorly understood. Even if the involvement of the three kinases (protein kinase A, PKA; protein kinase C, PKC; Ca2+/calmodulin-dependent protein kinase, CaMK) in the regulation of surfactant secretion has been established, their physiological substrates have not yet been identified. Furthermore, the role and regulation the cytoskeleton plays in lamellar body fusion to the plasma membrane and in the recycling of surfactant material and identification of the molecular mechanisms that couple the rate of recycling to that of secretion, are still a question of debate. These major issues are to be better understood if we are to clarify how secretion and recycling of surfactant are regulated (13,37,38)”.

4. I would suggest the authors add a table showing the key physiologic and pathologic roles of ATII cells in pulmonary diseases discussed in the review.

R: We thank the reviewer for this comment , which allows us to enhance the quality of the manuscript.  Table 1 has been added to this aim.
Table 1. Summary of physiologic and pathologic roles  alveolar epithelial type II (ATII) cells play in pulmonary diseases
	Role of ATII cells
	Functions
	Summary 

	Physiological mechanisms 
	Production and secretion of surfactant

	- Pulmonary surfactant reduces alveolar surface tension to prevent atelectasis at the end of expiration 

- ATII cells synthesize, assemble,  store and finally secrete surfactant 

	
	Transepithelial movement of water and ions regulating the volume of the alveolar surface liquid
	- ATII cells transport sodium from the apical surface into the interstitium through the epithelial sodium channel (ENaC) and allow for the flow of Na+ ions across high resistance epithelia

- ATII cells also express abundant Na/K ATPase to maintain the intracellular Na and K concentration and have a rich supply of mitochondria, which generates ATP

	
	Expression of immunomodulatory proteins for host defense and regulation of innate immunity
	- ATII cells are the alveolus defenders

- ATII cells are capable of inhibiting microbial growth, recruiting immune effector cells and secreting a variety of antimicrobial peptides 

- ATII cells neutralize oxidant gases in the alveolar fluid

	
	Regeneration of alveolar epithelium after injury
	- ATII cells are also considered to be the progenitor cells for the alveolar epithelium

- In response to loss of ATI and ATII cells following injury, the remaining ATII cells increase their rate of proliferation and differentiation into ATI cells

	Respiratory diseases
	Idiopathic pulmonary fibrosis (IPF)
	- During IPF, an increased apoptosis of ATII cells was demonstrated both in areas with and without established fibrosis

- ATII cells that escape apoptosis become pathologically “activated” ATII cells that, by secreting pro-fibrotic factors, further amplify the fibrotic response, impeding proper alveolar re-epithelialization

	
	Chronic obstructive pulmonary disease (COPD)
	- COPD is characterized by an abnormal lung inflammatory reaction

- ATII cells express a number of either anti- or pro-inflammatory genes, including those coding for heamoxygenase-2 (HO-2) and inducible nitric oxidase (iNOS), that are upregulated in the lungs of patients with severe COPD. 

-COPD patients have an increase in the number of ATII cells

	
	Lung cancer (pulmonary adenocarcinoma)
	- ATII cells are the central cells of origin in lung adenocarcinoma and atypical adenomatous hyperplasia (AAH), the only progressive pre- neoplastic change documented in the development of malignant adenocarcinoma

	
	Acute respiratory distress syndrome
	- ATII damage leads to a decreased production of surfactant, interfering with the normal lung repair processes and eventually leading to diffuse lung fibrosis

	
	SARS-CoV-2 infection (COVID-19)
	- The transmission of viruses from infected ATII cells to ATI cells with a rapidly spreading viral replication can make this type of injury explosive, diffusing the damage 

- ATII cell loss means a loss of progenitors for ATI cells, impairing the ATI regenerative capacity and eventually leading to the progressive worsening of the respiratory function


