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Abstract 
Background: After national introduction of the monovalent Rotavirus vaccine (Rotarix®, G1P[8]) in Senegal in November 2014, sentinel surveillance at Albert ROYER National Children’s Hospital Center recorded shifts in circulating Rotavirus genotypes. We report molecular surveillance data collected from 2015-2021 and compare pre- and post-vaccine genotype distributions to document the emergence of G3 and its VP7/VP4 combinations.
Methods: Stool specimens were collected from children under 5 years of age who were hospitalized or under observation at the Albert Royer National Children’s Hospital in Dakar from January 1st 2011 to December 31, 2020. Rotavirus antigen detection was performed using an enzyme-linked immunosorbent assay (ELISA), and molecular characterization of ELISA-positive samples was conducted at the West African Regional Rotavirus Reference Laboratory in Accra, Ghana.
Results: Of 582 stools tested (2015-2020), 89 (15.3%) were Rotavirus antigen-positive; 78 strains (87.6% of positives) were successfully genotyped for both VP7 and VP4. In the pre-vaccine period, VP7 genotyping (n=177) identified G1 and G12 as predominant; VP4 was dominated by P[8] (~57.9%), and the most frequent combination was G12P[8] (28.8%). In the post-vaccine period (2015–2021), G3 emerged as the predominant VP7 genotype from 2018 onward. Among post-vaccine genotyped strains (n=78), G3 accounted for the majority with main combinations of G3P[8] (18.2%) and G3P[6] (~9.9%); mixed VP4 profiles (P8P6, P4P6) were also detected. 
Conclusions: Sentinel surveillance at Albert ROYER Hospital documents a genotype shift from G1P[8]/G12P[8] pre-vaccine to predominance of G3 and G3P[8]/G3P[6] combinations in the post-vaccine era. These findings underline the need for continued molecular surveillance and whole-genome characterization to monitor vaccine impact and viral evolution in West Africa.
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Introduction
Rotavirus group A (RVA) is a leading cause of severe acute gastroenteritis in children under five worldwide and has historically been responsible for a substantial proportion of paediatric hospitalisations in sub-Saharan Africa [1,2]. The World Health Organization recommends inclusion of rotavirus vaccines into national immunization programmes; Senegal introduced the monovalent Rotarix vaccine into its Expanded Programme on Immunization in November 2014, reaching high two-dose coverage within months [3]. Post-vaccine surveillance globally and in Africa has documented impacts on disease burden but also changes in circulating genotype distributions, including emergence or re-emergence of genotypes such as G2, G3, G8 and G12 and the appearance of reassortant DS-1-like G3 variants [4-8]. Understanding these genotype dynamics is essential to evaluate vaccine performance and guide future vaccine strategies. We present molecular surveillance data from the sentinel site at Albert Royer National Children’s hospital Center, Dakar, covering the post vaccine period (2015-2020), and compare them with pre-vaccine genotype data to describe changes in VP7/VP4 genotype distributions and the emergence of G3 and its combinations after Rotarix introduction.

Methods
Study population 
It was a prospective study covering the period from January 1st, 2015 to December 31, 2020, conducted at the Rotavirus sentinel surveillance site at the Albert Royer National Children’s Hospital in Dakar. This surveillance has been established since 2005 by the World Health Organization (WHO), under the authority of the Ministry of Health and Social Action, therefore with the agreement of the national epidemiological surveillance officials and the hospital.  Surveillance years were defined as March of one year through February of the following year.
Fecal samples were collected from children less than 5 years of age admitted with a primary diagnosis of AGE within 48 h of hospitalization.  AGE is defined as three or more watery stools per 24 hour period, lasting for a period of 7 days or less. Upon enrolment, informed consent was obtained from the child’s parent or guardian, a questionnaire was administered to obtain demographic and clinical information, and 10 grams of stool was collected and transported to the CHNEAR laboratory for analysis. Detection of group A Rotavirus antigen  was performed by using enzyme immunoassay (EIA) (ProSpecTTM, Oxoid Cambridge, United Kingdom).
Rotavirus-positive stools were subsequently stored at -80°C before their molecular characterization at the West African Regional Rotavirus Reference Laboratory (RRL) located at the Noguchi Memorial Institute for Medical Research, University of Ghana. 
Polyacrylamide gel Electrophoresis (PAGE)
All RV EIA-positive stool specimens were subjected to Polyacrylamide Gel Electrophoresis (PAGE) to ascertain the integrity of the RNA genome. Simarly, all EIA-negative samples were also subjected to PAGE to screen for any non-group A Rotavirus. Briefly, viral RNA was extracted from 10% faecal suspensions by the Bender method [9] with slight modification for PAGE analysis [10] ]. The extracted double-stranded RNA (dsRNA) was electrophoresed on a 10% polyacrylamide slab gel for 18–20 h at 100 V using the discontinuous buffer system as described by Laemmli [11]. A 3% stacking gel was employed to enhance the resolution of the segmented genes. Bands were visualized by silver-staining technique [12]. 

Molecular characterization by RT-PCR 
RVA dsRNA was extracted from 10 % fecal suspensions of EIA-positive and EIA negative PAGE-positive samples by the phenol/chloroform method as described by Steele and Alexander and purified with an RNaid Kit (Bio 101, Carlsbad, USA) [9]. RT-PCR was carried out using consensus primers Beg9/End9 and Con2/Con3 to amplify the VP7 and VP4 genes respectively [13,14]. Semi-nested multiplex PCR was done for G- and P-typing by using genotype- specific primers as described previously [15,16]. The amplified product was electrophoresed on a 2 % agarose gel, and the genotypes determined by the sizes of the amplicons. All demographic, clinical and laboratory data were entered into a database and analyzed using Stata version 14. Data were entered and analyzed using Epi Info 3.5 and Microsoft Excel.  
Results
Sample testing and genotyping 
From 2015-2020, 582 stool specimens were tested for rotavirus antigen; 89 (15.3%) were RVA-positive by EIA (Table 1). Of the 89 positives, 78 (87.6%) interpretable VP7 and VP4 genotyping results. Pre-vaccine surveillance comprised 333 RVA isolates, of which 235 (75.31%) were VP7-typable and 170 (72.34%) were typed for simultaneously for VP7 and VP (Table I).

Table I. Samples tested and genotyping  (2015-2020)


	Period
	Stools specimens tested
	RVA EIA positives
	VP7 & VP4 genotyped

	2015-2020 (Post-vaccine period)

	582
	89
	78

	Pre-vaccine baseline (2010-2014: historic data)

	683
	333
	170



VP7 genotypes: pre- vs post-vaccine
Pre-vaccine (2010-2014): Among 177 VP7-typable strains, genotypes G1 and G12 were predominant; other types detected included G2, G8 and G9.
Post-vaccine (2015-2020): Five VP7 types were detected (G1, G2, G3, G9, G12). G3 emerged and became the dominant VP7 genotype starting in 2018. Across the 78 post-vaccine genotyped strains, G3 represented the largest single genotype proportion (Table II).

VP4 genotypes and mixed profiles
Pre-vaccine: Two VP4 types were detected (P[6] and P[8]) with P[8] predominating (~57.87%). Combined VP7/VP4 typing (n = 170) showed G12P[8] as the most frequent association (28.81%), followed by G1P[6] (21.46%), G9P[8] (15.81%) and G1P[8] (14.68%).
Post-vaccine: VP4 genotyping identified P[4], P[6] and P[8] and occasional mixed profiles ([P8P6], [P4P6]) with P[8] remaining dominant. The presence of mixed VP4 patterns (P8P6, P4P6) indicates co-circulation and possible mixed infections or assay co-amplification.

VP7/VP4 combinations (post-vaccine)
Of the 78 strains genotyped post-vaccine, 66 (84.6%) were typed for both VP7 and VP4. The most frequent VP7/VP4 combinations in the post-vaccine period were:
· G3P[8]: 18.18% (of the 66 dual-typed strains)
· G1P[8]: 12.12%
· G3P[6]: ~9.9%
(Other combinations and mixed types accounted for the remainder - Table II)

Table II. Distribution of Rotavirus genotypes during the post-vaccine period (2015-2020)

	
	
	VP4
	

	
	
	P[4]
	P[6]
	P[8]
	P[mix]
	Total

	
	G1
	1
	6
	8
	0
	15

	
	G2
	1
	4
	1
	1
	7

	
	G3
	2
	6
	12
	2
	22

	VP7
	G9
	0
	1
	4
	0
	5

	
	G12
	0
	4
	1
	1
	7


	
	G mix
	0
	5
	4
	1
	8

	
	Total
	4
	22
	48
	4
	78




Discussion  
This sentinel surveillance analysis from Albert ROYER National Children’s hospital Center documents a shift in Rotavirus genotype epidemiology following Rotarix introduction in Senegal, with G3 becoming the predominant VP7 genotype from 2018 and with notable circulation of G3P[8] and G3P[6] combinations. Although G3 was never a predominant genotype in Senegal studies. The pre-vaccine predominance of G1 and G12 and the dominance of P[8] reflect patterns reported previously in Senegal and the region [17,18]. Post-vaccine emergence of G3 (including DS-1-like and Wa-like reassortants) has now been reported in several African settings (Malawi, Mozambique) and elsewhere [5,7,19,20], suggesting regional dissemination and dynamic viral evolution in the vaccine era.
Potential explanations for genotype replacement include natural genotype fluctuation, vaccine-induced selective pressures favouring non-vaccine genotypes, and reassortment events between human and animal RVA strains producing novel constellations (equine-like G3) [5,21,22]. The detection of mixed VP4 profiles and multiple P genotypes supports ongoing genomic reassortment and co-circulation.
Although Rotarix is monovalent (G1P[8]), it provides heterotypic protection against diverse genotypes; vaccine impact (reduced hospitalizations and overall burden) has been documented in Senegal and other countries despite genotype shifts [23,4,24]. However, genotype replacement raises questions about long-term vaccine effectiveness and highlights the need for: (i) sustained sentinel and molecular surveillance, (ii) representative whole-genome sequencing to characterize backbone constellations (Wa-like vs DS-1-like), and (iii) studies linking genotype with clinical severity and vaccine status.
Although G3P[8] has been detected in several countries, the detection rate varies. Few G3P[8] strains have been detected in Germany, Hungary, Japan and the USA. In Australia and Spain, the detection rate was moderate, between 14.4 and 37.4%. G3[P8] was predominant in Brazil, Indonesia and Thailand during the 2016-2017 seasons [26]. This emergence of G3P[8] could be due to a high coverage rate of the Rotarix vaccine. In Australia, the dominance G3P[8] is attributed to high Rotarix vaccine coverage-related vaccine-induced selective pressure. The dominance of G3P[8] in Thailand and Hungary is also attributed to vaccine-induced selective pressure, although Rotarix is only available on the private market and has lower national coverage in these two countries. Furthermore, the G3P[8] dominance in Spain is also attributed to vaccine-induced selective pressure, although RotaTeq has been primarily used there [26]. 

Conclusion
Sentinel surveillance at Albert ROYER National Children’s Hospital Center from 2015-2020 demonstrates a shift from pre-vaccine G1P[8]/G12P[8] dominance to post-vaccine predominance of G3 and emergence of G3P[8] and G3P[6] combinations, first notable from 2018. Continuous molecular and genomic surveillance is recommended to monitor the implications of these shifts for vaccine effectiveness and to inform immunization policy in Senegal and the sub-region.
Limitations
This study is limited to a single sentinel hospital and uses routine surveillance data; sample sizes in some years are modest, and molecular characterization was limited to VP7 and VP4 for many samples rather than whole-genome data. Nevertheless, the findings are consistent with regional reports and underscore important shifts in genotype distribution.
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