R1
Dear Reviewer,
we would like to thank for careful reading our manuscript and providing comments that helped us to improve the text.
Comments and Suggestions for Authors
Major:
1) control group is not described. Please, give clear inclusion/exclusion criteria for this group, too. 
Reply:
Inclusion criteria for all study infants were the same ((1) preterm birth between 22+0 and 33+0 weeks GA and (2) written consent from the child's parents/guardians for inclusion in the study). The selected infant population was then prospectively followed up with a focus on retinal development. For greater clarity, we have restated the infant selection data in the Materials and Methods -> Study Population paragraph.
Changes made
4.1. Study population
This prospective study was conducted at the Clinical Hospital of Gynecology and Obstetrics, Poznan University of Medical Sciences in Poznan, Poland, from March 1, 2014, to January 14, 2020. A population of 100 consecutive preterm infants born alive was selected for the study. The inclusion criteria were (1) preterm birth between 22+0 and 33+0 weeks of GA, and (2) written consent from the child's parents/guardians for inclusion in the study. Based on the results of the retinal screening examinations, this population was divided into cases (preterm infants diagnosed with ROP; n=50) and controls (preterm infants without ROP; n=50). The group of patients who developed ROP was later categorized into subgroups: those with spontaneous ROP regression (n=28) and those requiring treatment for ROP (n=22). All patients and their parents were Caucasian.
The following criteria were determined for exclusion from the control and case groups: chromosomal abnormalities, multiple pregnancies, pregnancies involving death of one of the fetuses, death before reaching 40 weeks of postmenstrual age, and diagnoses of inherited metabolic disorders. Patients diagnosed with congenital toxoplasmosis, rubella, cytomegalovirus, herpes or others (TORCH) were also excluded from the study due to possible retinal involvement.








2) !! Patients age matters. You have put all the patients/controls in one group, but this doesnt seems very correct. Because there is big difference in eye development between weeks 22 and 32. Thus, the group division in: 26-30, 22-31, 23-31 ans 22-30 is not correct. You have to give insight into the development impact on the aging groups in M+M and Discussion. Additionally, M+M have to contain correct division of patients in accordance to the age weeks, there is a lack of this info now.
Reply:
We agree with the Reviewer, the age of the patient is crucial for the development of the eye and the occurrence of ROP after birth. Our observations and those of other investigators indicate that the cutoff age for ROP risk is GA=28 weeks, cutoff for the extremely low gestational age (ELGA). Low GA is a significant risk factor for ROP and placing the studied children in one group allows us to estimate the effect of GA on ROP risk. Relationship between GA on ROP was thoroughly determined in our previous study [reference 8 - Strauss E et all. SELENOP rs3877899 Variant Affects the Risk of Developing Advanced Stages of Retinopathy of Prematurity (ROP). Int J Mol Sci. 2023;24(8):7570. PMID: 37108730]; See Figure 2 for details.
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Figure 2. The relationship between birth age and the occurrence and course of ROP. [reference 8]
As we reported in this study, in paragraph: 2.2.1. Single variant tests of association; the conducted analysis of the association of the studied variants with clinical parameters of the newborns (including GA)  did not show any statistically significant relationship. On the other hand, some associations in our study were significant only after adjustment for GA, BW, and sex, which suggested the influence of these factors on results.
[bookmark: _GoBack]We performed additional analyses that consider possible  gene-environment interactions between the MMP-1 and TIMP-1 genotype and GA, BW and sex, and supplement them as Supplementary data (Gene-Environment Interaction between the MMP-1 and TIMP-1 Genotype and ELGA).




Supplementary data.

Supplemental Results

Gene-Environment Interaction between the MMP-1 and TIMP-1 Genotype and ELGA
We observed that the associations between the MMP-1 rs1799750 variant (in the entire group) and the TIMP-1 rs4898 variant (in female newborns) with ROP became more pronounced after adjusting for confounding factors. This suggests that the results were influenced by the confounding factors under study. Consequently, we conducted a gene-environment interaction analysis involving MMP-1 and TIMP-1 variants, gestational age (GA), birth weight (BW), and gender.
These interactions were assessed using the method described by Botto and Khoury [39], which is based on the use of a multivariate table with a two-by-four layout. The assessment was performed using univariate analyses (Fisher’s test). The Rothman synergy index (S), which indicates a deviation from the additive model of interactions, was also determined. The interpretation of the coefficient values is as follows: S = 1 indicates no interaction; S < 1 indicates a relative decrease; and S > 1 indicates an increase in the strength of the interactions between the two factors.  Extremely low gestational age (ELGA; defined as GA < 28 week) and extremely low birth weight (ELBW, defined as BW<1000 g) were considered.
We found that ELGA was a factor that interacted with the tested variants. This factor significantly elevated the risk of ROP, increasing it by approximately 9-10 times. The presence of the MMP-1 rs1799750 1G allele in conjunction with ELGA was observed in 0% of children without ROP, but in 44% of cases with ROP (Supplemental Table 1).

Supplemental Table 1. The effect of gene-environment interaction between the MMP-1 and TIMP-1 genotypes, and extremely low gestational age (ELGA) on the incidence of retinopathy of prematurity (ROP).
	Risk Factors
	Incidence of ROP
	Statistical Analysis 
OR (95%CI); P

	MMP-1 rs1799750
	ELGA
	I 
No ROP
	II 
ROP 
	II vs. I

	2G/2G
	≥28 wk.
	15 (30)
	4 (8)
	reference

	2G/2G
	<28 wk.
	4 (8)
	11 (22)
	10.3 (2.1–50.6); 0.005

	1G/2G + 1G/1G
	≥28 wk.
	31 (62)
	13 (26)
	1.6 (0.44–5.65); 0.553

	1G/2G + 1G/1G
	<28 wk.
	0 (0)
	22 (44)
	155.0 (7.77–3092); <0.0001

	OR expected from additive model (G+E) a, Synergy index b 
	10.9; 15.6 ↑

	TIMP-1 rs4898
(female)
	ELGA
	I 
No ROP
	II 
ROP 
	II vs. I

	TT
	≥28 wk.
	4 (12)
	3 (14)
	reference

	TT
	<28 wk.
	0 (0)
	4 (18)
	9.0 (0.34–238); 0.200

	TC+CC
	≥28 wk.
	19 (76)
	4 (18)
	0.21 (0.03–1.45); 0.132

	TC+CC
	<28 wk.
	3 (12)
	11 (50)
	3.7 (0.47–28.4); 0.303

	OR expected from additive model (G+E) a, Synergy index b 
	8.1; 0.4 ↓


a-Expected OR = OR1 Observed (reference genotype and <28 wk.) + OR2 Observed (studied genotypes and ≥28 wk.) − 1; b-The Rothman synergy index (S).

Compared to children with the rs1799750 2G/2G genotype born at or after 28 weeks of gestation, children carrying the 1G allele born before 28 weeks of pregnancy had a 155-fold increased risk of ROP (P < 0.0001). The Rothman synergy index (S = 15.6) indicated a multiplicative interaction, signifying a relative increase in the risk. A similar effect was observed for the TIMP-1 rs4898 C allele in female newborns. This allele was found to be a protective factor against ROP. The co-occurrence of this allele with ELGA reduced the risk of ROP from 9-fold to 3.7-fold. However, this effect was not statistically significant due to the small size of the study group. The Rothman synergy index (S = 0.4) indicated a multiplicative interaction, signifying a relative decrease in the risk

Changes in the text: 
2.2.1. Single variant tests of association (Page 6)
We further investigated gene-environment interactions between MMP-1 and TIMP-1 genotypes and factors such as GA, BW, and sex. We found that MMP-1 rs1799750 1G allele in the entire group and TIMP-1 rs4898 C allele in female newborns can interact with GA< 28 weeks in a multiplicative manner, increasing or decreasing the risk of ROP (refer to the Supplemental data for details).
3. Discussion
 The effects of these variants may modify the effect of low gestational age on the risk of ROP.

4.6. Statistical analysis
Gene-environment interaction analysis was performed using the method described by Botto and Khoury [39].
Supplementary Materials: Supplemental Results: Gene-Environment Interaction between the MMP-1 and TIMP-1 Genotype and ELGA. 


References
39. Botto, L.D.; Khoury, M.J. Commentary: Facing the challenge of gene-environment interaction: The two-by-four table and beyond. Am. J. Epidemiol. 2001, 153, 1016–1020. https://doi.org/10.1093/aje/153.10.1016.


[bookmark: OLE_LINK1]3) Conclusions. ! Surprising conclusion about the Caucasian preterm infants. Sorry, but this doesnt respond to you aim and also M+M lacks any info about the division of little patients/controls in the racial groups... Please, correct this accordingly to these remarks! 
Reply:
The Polish population is a very homogeneous according to ethnicity; however we agree that the results of the analysis of 100 cases cannot be translated into an analysis of the entire Caucasian population. We have changed the descriptions accordingly. Namely, we removed the phrasing Caucasian preterm infants from Conclusions and replaced it with Polish cohort of premature infants, as it is included in the purpose of the paper. Information on the ethnicity of the studied population is included in Material and Methods - All patients and their parents were Caucasian. 
Changes made

P 3 L 108
The impact of genetic variance in MMPs and their tissue inhibitors on ROP in Caucasian populations has not yet been analyzed. This study aims to comprehensively investigate the association between variants of MMP-1, MMP-9, TIMP-1, and TIMP-2 genes, and ROP in a Polish cohort of premature infants. 

P 9 L238 
In the present study, we investigated the associations of variants in genes encoding MMP-1, MMP-9, TIMP-1 and TIMP-2 with ROP in a Polish cohort of premature infants. 

P13 L429
In conclusion, our findings suggest that MMP-1 rs179975 and TIMP-1 rs4898 variants, as well as interactions between genes encoding MMPs and TIMPs, may impact the development of ROP in a Polish cohort of premature infants.

Abstract:
In conclusion, these findings suggest a potential role of MMPs and TIMPs genetic variations in the development of ROP in the Polish population. 

Minor:
1) Please, give the description of the problem in Poland and topicality to research this question there;
Reply
We added a section on data in Poland in the introduction - lines 50-56, and added references [1] and [2].
Changes made
According to the available data, around 350,000 children were born last year in Poland, of which 7% were born preterm [5]. There is no central registry of ROP patients in our country, so exact statistics on the disease are unknown. Based on the results of our earlier study, approximately 25.9% of screened patients were diagnosed with ROP and 6.1% of them required treatment of the disease. It seems that the incidence of ROP and ROP requiring treatment rates in Poland are higher than in Western Europe or the USA [6].


5. Główny Urząd Statystyczny/Rocznik Demograficzny 2022. Demographic Yearbook 2022. Warsaw: Central Statistical Office (2022). https://stat.gov.pl/obszary-tematyczne/roczniki-statystyczne/roczniki-statystyczne/rocznik-demograficzny-2022,3,16.html (Accessed 06 October 2023).
6. Chmielarz-Czarnocińska, A., Pawlak, M., Szpecht, D. et al. Management of retinopathy of prematurity (ROP) in a Polish cohort of infants. Sci Rep 11, 4522 (2021). https://doi.org/10.1038/s41598-021-83985-5

2) please, move the info about the Ethical permissions also in the text and decipher which one permission (office, code, year) is for patients, which one - for controls;
Reply
In accordance with the Reviewer's comment, the information about the consent of the bioethics committee was reproduced in the main text - just under the heading Materials and Methods - Information was also added that both consents apply to patients from both control and case groups ("both for patients from control and case group"). The two given consent numbers of the bioethics committee are not due to the separation into separate consents for the control group and the study group, but to the continuation of the study in subsequent years (expansion to study another gene variants).
Changes made
4. Materials and Methods
The study was conducted in accordance with the Declaration of Helsinki and approved by the Bioethics Committee of Poznan University of Medical Sciences (45/22 and 126/22 – both for patients from control and case group). 



3) finally, revise, please, your references. There are 3 previous century sources (out of 35) and this doesnt fit to the Journal. Remove or replace them.
We have changed the references.
Changes made

The old references [11] and [12] have been replaced by another references  

Previous references
 [11] Mignatti, P.; Rifkin, D.B. Plasminogen activators and matrix metalloproteinases in angiogenesis. Enzyme & protein 1996, 49, 117-137, doi:10.1159/000468621. 
 [12] Pepper, M.S.; Montesano, R. Proteolytic balance and capillary morphogenesis. Cell differentiation and development : the official journal of the International Society of Developmental Biologists 1990, 32, 319-327, doi:10.1016/0922-3371(90)90046-y

New References
[13] Raza, S.L.; Cornelius, L.A. Matrix metalloproteinases: pro- and anti-angiogenic activities. The journal of investigative dermatology. Symposium proceedings 2000, 5, 47-54, doi:10.1046/j.1087-0024.2000.00004.x.
[14] Singh, M.; Tyagi, S.C. Metalloproteinases as mediators of inflammation and the eyes: molecular genetic underpinnings governing ocular pathophysiology. International journal of ophthalmology 2017, 10, 1308-1318, doi:10.18240/ijo.2017.08.20.


Reference [27] we replaced by new reference  

Previous reference

 [27] Das, A.; McLamore, A.; Song, W.; McGuire, P.G. Retinal neovascularization is suppressed with a matrix metalloproteinase inhibitor. Archives of ophthalmology (Chicago, Ill. : 1960) 1999, 117, 498-503, doi:10.1001/archopht.117.4.498.

New reference

30 Barnett, J.M.; McCollum, G.W.; Fowler, JA.; Duan; J.J.; Kay J.D.; Liu R,Q; Bingaman D.P.; Penn J.S. Pharmacologic and genetic manipulation of MMP-2 and -9 affects retinal neovascularization in rodent models of OIR. Invest Ophthalmol Vis Sci 2007, 48(2), 907-15, doi: 10.1167/iovs.06-0082. 
And accordingly, we have updated the data.

New sentence:
Results from both mouse and rat models of oxygen-induced retinopathy suggest that MMP-2 plays a dominant role in retinal angiogenesis, and that MMP-2 inhibition may be a viable therapeutic approach in ocular diseases characterized by retinal neovascularization [30].



In accordance with the changes introduced, we have corrected the numbering of references in the text the References section
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