October 9, 2023
Dear Reviewer 4:
Thanks very much for taking your time to review this manuscript(viruses-2565080). I really appreciate all your comments and suggestions! Please find my itemized responses in below and my revisions in the re-submitted files.

1. Point 1: As part of the WHO Global Influenza Programme, twice a year (for the southern and northern hemisphere) since at least 2010, regular recommendations have been made on the composition of influenza vaccines against zoonotic (avian) influenza (https://www/who.int/teams/global-influenza-programme/vaccines/who-recommendations/zoonotic-influenza-viruses-and-candidate-vaccine-viruses). Please indicate when WHO recommendations for the development of H7N9 vaccines were first made. Most likely, it was about the A/Anhui/1/2013 virus. Discuss situation as of today and the last WHO meeting of 29 September 2023, when, for the first time in recent years, no recommendations were made on zoonotic vaccines. During the period from February 2023, sporadic or single cases of H5N6, H3N8, H9N2, H5N1, H1N1v and H1N2v were reported. According WHO H7N9 were not detected at all. Please, discuss – why it happened. I realize that your study covers a 10-year time period ending in December 2022, but it would be very helpful to discuss the latest information from WHO.
[bookmark: _Hlk147678986]Answer: Based on genetic and antigenic analysis, it is recommended that: An A/Anhui/1/2013-like* virus be used for the development of influenza A(H7N9) vaccines for pandemic preparedness purposes in March 2013. From 2013 to 2023, a total of 6 virus strains were used for the development of influenza A(H7N9) vaccines (table 2). The WHO may continue to recommend vaccine strains until all cases of human and poultry infection have disappeared (line336).
	Date
	Candidate vaccine virus
	References

	2023.10
	A/Guangdong/17SF003/2016;
A/HongKong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[1]

	2023.2
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[2]

	2022.9
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[3]

	2022.2
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[4]

	2021.9
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[5]

	2021.3
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[6]

	2020.9
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[7]

	2020.2
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[8]

	2019.9
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[9]

	2019.2
	A/Guangdong/17SF003/2016
A/Hong Kong/125/2017
A/Shanghai/2/2013
A/Anhui/1/2013
A/Hunan/02650/2016
	[10]

	2018.11
	A/Guangdong/17SF003/2016
A/Hong Kong/125/2017
A/Shanghai/2/2013
A/Anhui/1/2013
A/Hunan/02650/2016
	[11]

	2018.3
	A/Guangdong/17SF003/2016
A/Hong Kong/125/2017
A/Shanghai/2/2013
A/Anhui/1/2013
A/Hunan/02650/2016
	[12]

	2017.11
	A/Guangdong/17SF003/2016
A/Hong Kong/125/2017
A/Shanghai/2/2013
A/Anhui/1/2013
	[13]

	2017.5
	A/Hong Kong/125/2017
A/Shanghai/2/2013
A/Anhui/1/2013
	[14]

	2016.2
	A/Shanghai/2/2013
A/Anhui/1/2013
	[15]

	2015.3
	A/Shanghai/2/2013
A/Anhui/1/2013
	[16]

	2014.2
	A/Shanghai/2/2013
A/Anhui/1/2013
	[17]

	2013.12
	A/Shanghai/2/2013
A/Anhui/1/2013
	[18]

	2013.8
	A/Shanghai/2/2013
A/Anhui/1/2013
	[19]



2. Point 2: According to the figure legends, Figure 1A should present a global prevalence of H7N9 avian influenza from 2013 to 2022. In fact, the results end in December 2020. Please, add data on H7N9 distribution in 2021 and 2022. Of course, the authors indicated that “Since March 2021, H7N9 viruses have not been isolated.” Nevertheless, for completeness these time points should be added to the Figure.
Answer: According to the reviewer’s comment, the manuscript has been revised in Figure 1A.

3. Point 3: Since 2017 only sporadic cases of H7N9 viruses were detected around the world. Can the authors scientifically predict when the next wave of H7N9 avian influenza viruses will enter circulation? Will the absence of these viruses today match their prediction?
Answer: H7N9 viruses will not be eradicated. The viruses lurk in natural hosts such as waterfowls and continue to evolve, occasionally infecting other animals such as poultry. Once the virus has accumulated enough mutations and recombination, it could lead to the next pandemic.

4. Point 4: Again, according to Figure 1 only sporadic cases of H7N9 viruses were detected around the world since 2017. However, in 2017-2022 among other vaccines against potentially dangerous avian influenza H7N9 viruses WHO recommended also H7N9 and only at the very last WHO meeting recommendations for H7N9 viruses were not made. Could you explain – why?
Answer: From 2013 to 2023, a total of 6 virus strains were used for the development of influenza A(H7N9) vaccines (table 2). The WHO may continue to recommend vaccine strains until all cases of human and poultry infection disappear (line336).
	Date
	Candidate vaccine virus
	References

	2023.10
	A/Guangdong/17SF003/2016;
A/HongKong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[1]

	2023.2
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[2]

	2022.9
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[3]

	2022.2
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[4]

	2021.9
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[5]

	2021.3
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[6]

	2020.9
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[7]

	2020.2
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[8]

	2019.9
	A/Guangdong/17SF003/2016;
A/Hong Kong/125/2017;
A/Shanghai/2/2013;
A/Anhui/1/2013;
A/Gansu/23277/2019-like;
A/Hunan/02650/2016
	[9]

	2019.2
	A/Guangdong/17SF003/2016
A/Hong Kong/125/2017
A/Shanghai/2/2013
A/Anhui/1/2013
A/Hunan/02650/2016
	[10]

	2018.11
	A/Guangdong/17SF003/2016
A/Hong Kong/125/2017
A/Shanghai/2/2013
A/Anhui/1/2013
A/Hunan/02650/2016
	[11]

	2018.3
	A/Guangdong/17SF003/2016
A/Hong Kong/125/2017
A/Shanghai/2/2013
A/Anhui/1/2013
A/Hunan/02650/2016
	[12]

	2017.11
	A/Guangdong/17SF003/2016
A/Hong Kong/125/2017
A/Shanghai/2/2013
A/Anhui/1/2013
	[13]

	2017.5
	A/Hong Kong/125/2017
A/Shanghai/2/2013
A/Anhui/1/2013
	[14]

	2016.2
	A/Shanghai/2/2013
A/Anhui/1/2013
	[15]

	2015.3
	A/Shanghai/2/2013
A/Anhui/1/2013
	[16]

	2014.2
	A/Shanghai/2/2013
A/Anhui/1/2013
	[17]

	2013.12
	A/Shanghai/2/2013
A/Anhui/1/2013
	[18]

	2013.8
	A/Shanghai/2/2013
A/Anhui/1/2013
	[19]


Point 5: The authors presented very interesting data on the evolution of H7N9 viruses, but don’t you think that the almost complete absence of H7N9 viruses in circulation over the past 5-6 years, including today, suggests that these viruses have exhausted themselves? Should we expect the emergence of fundamentally new reassortant avian viruses in the near future and how to prepare for this?
Answer: To control the epidemic, the poultry were mandatorily immunized with H7N9 inactivated vaccine from September 2017 in China. After birds were inoculated with the H7 vaccine, infection cases in humans and birds dramatically reduced. This suggests that the national poultry vaccination strategy has successfully controlled H7N9 infections in poultry and humans. But the HA gene of the H7N9 virus from the latest human case showed a relatively long genetic distance. This indicates that the H7N9 viruses have evolved considerably even though vaccination dramatically limited the H7N9 prevalence. H7N9 viruses will not be eradicated. The viruses lurk in natural hosts. Once the virus has accumulated enough mutations and recombination, it could lead to the next pandemic. So, the WHO and the virologists worldwide are actively preparing for the next pandemic of H7N9 influenza. The WHO and may continue to recommend vaccine strains until all cases of human and poultry infection have disappeared. The vaccinologists are developing the universal vaccine against the next influenza pandemic. The next influenza pandemic could be H7N9, H1N1,H5N1 and so on. Universal influenza vaccines would be one of the most effective measures to prevent and control an influenza pandemic.

Point 6: Line 10. I would replace “For the purpose of further understanding” with “For further understanding”
Point 7: Line 24. Please, replace “select pressure” with “selective pressure”
Point 8: Line 89. I would replace “For the purpose of reducing” with “For reducing”
Answer: According to the reviewer’s comment, the manuscript has been revised in line10,24 and 89.

Point 9: Line 161-162. Please, add reference after the statement “HA genes were classified into six distinct lineages labeled A, B, C, D, E, and F.”
[bookmark: _Hlk145516724]Answer: In this study, based on the location and time of virus isolation, the common ancestor, the evolutionary tree structure and previous studies, the HA sequence of H7N9 influenza virus was divided into 6 lineages: A, B, C, D, E and F.
[bookmark: _Hlk145505854]The viruses belonging to lineages A, B, C, and D were classified as the novel H7N9 influenza viruses. The novel H7N9 influenza viruses include the virus A/Shanghai/1/2013(H7N9) and its descendants that have emerged in mainland China since March 2013[23]. Previous studies showed that HA sequences of the novel H7N9 viruses have been classified into two main lineages based on their origins: the Pearl River Delta lineage and the Yangtze River Delta lineage [24]. The lineage D in our study is the Pearl River Delta lineage and the remaining lineages belong to the Yangtze River Delta lineage. The viruses from the lineage D originated from the Pearl River Delta and spread to the province of Jiangsu, Hunan and Guangxi. The Yangtze River Delta lineage was subdivided into three sub-lineages: A, B, and C. The viruses from the lineages A, B and C originated from the Yangtze River Delta and spread to many provinces of China.
The viruses of lineages E and F do not belong to the novel H7N9 viruses. The viruses from the lineage F emerge exclusively in the United States. The lineage E viruses have been found in Oceania, Africa, Europe, and Asia.


Sincerely,
Guiqin Wang
The corresponding author
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