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Introduction

¢ G3 Is normally associated with P[8] genotype and a
Wa-like genotype constellation

“» P[6] Is a relatively rare P genotype independent of G genotype
combinations and is associated with both Wa-like and DS-1-like
genetic backbones

“+ G3P[6] genotype has been identified in different parts of the
world at a low frequency

“* Whole genomes of a few G3P[6] strains have been characterized,
providing evidence of a DS-1-like genotype constellation of
recent G3P|[6] strains

[Bwogi et al., 2017; Degiuseppe et al., 2014; Heylen et al., 2013, 2015; laniro et al., 2015; Ndze et al., 2014; Nyaga et al., 2018; Utsumi et

al., 2018; Matthijnssens and VVan Ranst, 2012] 2



L_ong-term impact of vaccine pressure on RVA
strain distribution, evolution, and selection

» Although changes In RVA genotype distribution have been
observed following mass vaccination with RV1 and/or RV5 in
several countries, it remains unclear if these changes are due to
the vaccines

“* While G3P[6] genotype has been detected at a considerable rate
In some countries, only a few countries have reported a
significant increase in the prevalence of this uncommon genotype
after vaccine introduction

“» However, the prevalence of different G/P genotype combinations
often fluctuates from place to place and season to season in the
absence of vaccination

[Armahetal.,2016; Bar-Zeev et al., 2015; Carvalho-Costa et al., 2011; Hull et al., 2011; Kirkwoodetal., 2011; ion (Abebe et al., 2018; da Silva

Soaresetal.,2014;Heylenetal.,2013;Seherietal.,2017;Banyai et al., 2012; Iturriza-Goémara et al., 2011; Nokes et al., 2010; Zeller et al.,2010] 3



Study Rationale and ODbjectives

% Kenya introduced the RV1 rotavirus
vaccine in July 2014

ATLANTIC
OCEAN

% Rotavirus hospitalizations declined by
48% (95% CI: 27-64%)

¢ There was Increased detection of
uncommon G3P[6] strains

“* We analyzed the whole genomes of two of
these post-vaccine G3P[6] strains

¢ Full genomes of three locally circulating
human G8P[4] strains were also
sequenced as references

[Wanderaet al., 2017]
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There was increased detection of uncommon G3P[6] strains that coincided temporally with the timing of this vaccine introduction

G3P[6] genotype, whose prevalence was negligible in the pre-vaccine period (0.2%), was detected at a considerably higher frequency (7%) in the post-vaccine period.

Due to their unconventional G/ Pgenotype, these post-vaccine G3P[6] strains might be emerging RVA strains that have escaped the immune protection by the introduced RV1 vaccine.

We analyzed the whole genomes of two of these post-vaccine G3P[6] strains to provide some insights into the evolutionary dynamics of these uncommon strains 

G8P[4] sequenced as references to compare the origins of these Kenyan DS-1-like RVA strains. 


Materials and Methods

ATLANTIC
OCEAN

INDIAN
OCEAN

Virus strains
« ldentified in stool samples from hospitalized children in
Central Kenya, 2009-2016
« Study approved by KEMRI SERU (SSC No. 1323)
< Informed consent obtained from caregivers of participants
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Both strains were isolated shortly after the RV1 vaccine was introduced in Kenya in July 2014. 
Strains KDH1951 and KDH1968 were isolated from a 5-month-old male in July 2014 and a 6-month-old male in August 2014, respectively.
Both children had been admitted to Kiambu County Referral Hospital, the main referral hospital in Kiambu County in the central region of Kenya, for severe acute
gastroenteritis characterized by watery or loose non-bloody diarrhea, vomiting and high fever. 
Both children were discharged from the hospital following a good response to rehydration therapy.
Neither of the two children had received RVA vaccination.


os:equencing

lllumina MiSeq sequencing

Data Analysis

bk bk

RNA extraction using QiAamp
Viral RNA Mini Kit

200 bp fragment library built using
NEBNext Ultra Library Prep Kit

cDNA library purified using Agencourt
AMPure XP magnetic beads

Quality and quantity of the purified
cDNA library assessed

Sequencing performed on an Illumina
MiSeq sequencer

Data analysis performed using a CLC
Genomics Workbench v8.0.1

RVA nucleotide sequences translated
Into amino acid sequences using
GENETYX v11 .
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Contigs were assembled from the obtained sequence reads (trimmed) by de novo assembly. 

Using the assembled contigs as query sequences, the Basic Local Alignment Search Tool (BLAST) non-redundant nucleotide database was searched to determine which contig represents the full-length nucleotide sequence for each segment of the study strains. 

To further improve the contigs, the sequence reads of each segment were mapped back to the assembled contigs


Determination of RVA genotypes
+ The genotype of each gene of the study strains was determined
with the RotaC v2.0 automated genotyping tool

Phylogenetic analysis
< Multiple alignment of each gene performed using ClustalW
<« Maximume-likelihood phylogenetic trees constructed using the
Jukes-Cantor substitution model with MEGA7.0.26

Nucleotide sequence accession numbers
« The nucleotide sequence data for the study strains have been
deposited in the DDBJ and EMBL/GenBank data libraries.

[Maes et al., 2009; Matthijnssens et al., 2011; Kumar et al., 2016]
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The best substitution models for the 11 genes were chosen based on the corrected Akaike information criterion value as implemented in MEGA7.0.26. 
The reliability of the branching order was estimated from 1000 bootstrap replicates.

The accession numbers for the nucleotide sequences of the VP1-VP4, VP6, VP7, and NSP1-NSP5 genes of strains KDH1951, KDH1968, KDH1111, KDH1255, and KDH1629 are LC406786-LC406796, LC406797-LC406807, LC406808-LC406818, LC406819-LC406829, and LC406830-LC406840, respectively.


Results and Discussion

s Complete or nearly complete nucleotide sequences of all 11 genes of
the study strains could be determined

¢ The 11 gene segments of study strains were both assigned as
G3-P[6]-12-R2-C2-M2-A2-N2-T2-E2-H2

s Both G3P[6] strains possessed a complete DS-1-like genomic
backbone

¢ The two study strains showed very high nucleotide sequence identities
(99.4-99.9%) for all the 11 genes

¢ The three locally circulating G8P[4] strains were also shown to possess
a complete DS-1-like genomic backbone

[Bwogi et al., 2017; Degiuseppe et al., 2014; Heylen et al., 2013, 2015; laniro et al., 2015; Ndze et al., 2014; Nyaga et al., 2018] 8
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Both G3P[6] strains possessed a complete DS-1-like genomic backbone, which is commonly found in African and African-like G3P[6] strains

The two strains showed very high nucleotide sequence identities (99.4-99.9%) for all the 11 genes  indicating the derivation of these G3P[6] strains from a common origin. 

The three G8P[4] strains were also shown to possess a complete DS-1-like genomic backbone



= Genotype constellations of the 11 gene segments of Kenyan G3P[6]
strains compared with other human rotavirus strains

Strain Genotype

VP7 VP4 VP6 VP1 VP2 VP3 NSP1 NSP2 NSP3 NSP4 NSP3
RVA/Human-wt/KEN/KDH1951/2014/G3P[6] G3 P[6] 12 R2 (e2) M2 A2 N2 T2 E2 H2
RVA/Human-wt/KEN/KDH1968/2014/G3P[6] G3 Pl6] 12 R2 C2 M2 A2 N2 T2 E2 H2
RVA/Human-te/USA/Wa/1974/G1P[8] Gl P[8] Il Rl Cl1 Ml Al N1 Tl El Hl
RVA/Human-tc/USA/DS-1/1976/G2P[4] G2 P[4] 2 R2 c2 M2 A2 N2 T2 E2 H2
RVA/Human-tc/AUS/RV3/1993/G3P|2] G3 P|2] I R1 C1 M1 Al NI T1 El H1
RVA/Human-wt/HUN/ERN5523/2012/G3P[4] G3 P[4] 12 R2 C2 M2 A2 N2 T2 E2 H2
RVA/Human-tc/AUS/RV3/1977/G3P[6] G3 P[6] I1 R1 Cl M1 Al NI T1 El H1
RVA/Human-wt/ZAF/MRC-DPRU4992/1997/G3P[6] G3 P[6] 12 R2 () M2 A2 N2 T2 E2 H2
RVA/Human-wt/CHN/R946/2006/G3P[6] G3 P[6] 11 Rl Cl Ml Al N1 Tl El Hl
RVA/Human-te/VNM/NT0001/2007/G3P[6] G3 P[6] I5 Rl C1 Ml A8 N1 T1 El Hl
RVA/Human-wt/ETH/MRC-DPRU1873/2008/G3P[6] G3 P[6] 12 R2 (& M2 A2 N2 T2 E2 H2
RVA/Human-wt/BEL/BE1322/2009/G3P[6] G3 P[6] 12 R2 (e7) M2 A2 N2 T2 E2 H2
RVA/Human-wt/GHA/Ghan-007/2009/G3P[6] G3 P[6] 2 R2 Cc2 M2 A2 N2 T2 E2 H2
RVA/Human-wt/ITA/NA06/2009/G3P[6] G3 P[o] 12 R2 C2 M2 A2 N2 T2 E2 H2
RVA/Human-wt/TGO/MRC-DPRUS138/2010/G3P[6] G3 P[6] 12 R2 (& M2 A2 N2 T2 E2 H2
RVA/Human-wt/ARG/Arg9448/2011/G3P[6] G3 P[6] 12 R2 () M2 A2 N2 T2 E2 H2
RVA/Human-wt/CMR/ES276/2011/G3P[6] G3 P[6] 2 R2 Cc2 M2 A2 N2 T2 E2 H2
RVA/Human-wt/CMR/MA155/2011/G3P[6] G3 P[o] 12 R2 C2 M2 A2 N2 T2 E2 H2
RVA/Human-wt/UGA/MUL-12-104/2012/G3P[6] G3 P[6]** 12 R2sb C2 M2 A2 N2sb T2 E2 H2sb
RVA/Human-wt/UGA/MUL-12-117/2012/G3P[6] G3 P[6] 1220 R2 2 M2 A2eb N2 T2zb E2h H2sb
RVA/Human-wt/UGA/MUL-13-166/2013/G3P[6] G3ab P[o] 220 R2 C2 M2ab A2 N2 T2 E2 H2
RVA/Human-wt/IDN/SOEP128/2016/G3P[6] G3 P[6] 12 R2 c2 M2 A2 N2 T2 E2 H2
RVA/Human-tc/USA/P/1974/G3P|8] G3 P[8] I R1 C1 M1 Al NI T1 El H1
RVA/Human-wt/USA/DC23/1976/G3P[8] G3 P[8] Il Rl Cl Ml Al N1 Tl El Hl
RVA/Human-te/JPN/YO/1977/G3P[8] G3 P[8] Il Rl Cl Ml Al N1 T1 El Hl
RVA/Human-wt/CHN/E2421/2010/G3P[8] G3 P[8] I1 R1 Cl M1 Al NI T1 El H1
RVA/Human-tc/JPN/AU-1/1982/G3P[9] G3 P[9] I3 R3 C3 M3 A3 N3 T3 E3 H3
RVA/Human-wt/KEN/KDH1111/2011/G8P[4]* G8 P[4] 12 R2 Cc2 M2 A2 N2 T2 E2 H2
RVA/Human-wt/KEN/KDH1255/2012/G8P[4]* G8 P[4] 12 R2 C2 M2 A2 N2 T2 E2 H2
RVA/Human-wt/KEN/KDH1629/2013/G8P[4]* G P[4] 12 R2 (& M2 A2 N2 T2 E2 H2
RVA/Human-wt/UGA/MUL-13-427/2013/G8P[4] G8 P[4] 12 R22b C2sb M2 A2 N2 T2 E2 H2

RVA/Human-wt/UGA/MUL-13-308/2013/G8P[6] G8 P[o] 2 R2 C2 M2 A2 N2 T2a E2 H2
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Strains KDH1951 and KDH1968 are shown in red. 
Gray shading indicates the gene segments with genotypes identical to those of strains KDH1951 and KDH1968. 
*Locally circulating strains KDH1111, KDH1255, and KDH1629. 
aGene segments most similar to those of strain KDH1951.
 bGene segments most similar to those of strain KDH1968.

Both G3P[6] strains possessed a complete DS-1-like genomic backbone, which is commonly found in African and African-like G3P[6] strains

The two strains showed very high nucleotide sequence identities (99.4-99.9%) for all the 11 genes  indicating the derivation of these G3P[6] strains from a common origin. 

The three G8P[4] strains were also shown to possess a complete DS-1-like genomic backbone



Nucleotide sequence identity between Kenyan G3P[6] strains and
close strain(s) in each gene segment

Cana Strains which exhibit close nucleotide sequence identities in the BLAST database %o identity Reference
VF7 RYAHuman-wt/UGAMUL-13-166/2013/G3P[6] 905004 Bwogi et al., 2017
VP4 EVAHuman-wt/UGAMUL-12-104/2012/G3P[G] 90.5-90.5 Bwogi et al., 2017
VP& EVA/Human-wt/UGAMUL-12-117 /201 2/G3P[6] 90.5-90.9 Bwogi et al., 2017
RVA/Human-wt/ UGAMUL-13-166/2013/G3P[6] 90.5-90.9 Bwogi et al., 2017
VF1 EVAHuman-wt/UGAMUL-12-104/2012/G3P[6] 907 Bwogi et al., 2017
RVA/Human-wt/ UGAMUL-13-437/2013/GEP[4] 007 Bwogi et al., 2017
VP2 EVAHuman-wt/UGAMUL-13-427/2013/GEP[4] 90.7-90.8 Bwogi et al., 2017
VP3 RV A Human-wt/UGAMUL-13-166/2013/G3P[6] Qo7 Bwogi et al., 2017
MN5P1 EVA/Human-wt/UGAMUL-12-117/2012/G3P (6] 905004 Bwogi et al., 2017
MNEP2 EVAHuman-wt/UGAMUL-12-104/2012/G3P[6] 9o.7-90.8 Bwogi et al., 2017
MN5P3 EVA/Human-wt/UGAMUL-12-117 /201 2/G3P (6] 95007 Bwogi et al., 2017
EVA/Human-wtUGAMUL-13-308/2013/GEP[&] 95007 Bwogi et al., 2017
MNEP4 EVA/Human-wt/UGAMUL-12-117 /201 2/G3P (6] 90.3-90.4 Bwogi et al., 2017
M5PS RVAHuman-wt/UGAMUL-12-104/2012/G3P[G] 90.4 Bwogi et al., 2017
RVA/Human-wt/ UGA/MUL-12-117/2012/G3P[6] 904 Bwogi et al., 2017

¢ Each of the 11 segments of Kenyan G3P[6] strains was found
to be very closely related to that of human G3P[6], G8P[4],
and/or G8P[6] strains isolated in 2012—-2013 in the
neighboring Uganda

10
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The nucleotide sequence identities between the two study strains and close strain(s) in each segment are shown in
Each of the 11 segments of Kenyan G3P[6] strains was found to be very closely related to that of human G3P[6], G8P[4], and/or G8P[6] strains isolated in 2012–2013 in the neighboring Uganda, which had also not introduced an RVA vaccine at that time



Phylogenetic analysis of Kenyan G3P|[6] Strains

(a) G3-VP7 gene

¢ All 11 genes of Kenyan
G3P[6] were very closely
related to those of
Ugandan G3P[6]

“* VP7 genes of Kenyan
G3P[6] strains formed a
cluster with those of
African and African-like
G3P[6] strains in G3
lineage-1

100

99

85{ @RVA/Human-wi/KEN/KDH1951/2014/G3P[6]
®RVA/Human-wt/KEN/KDH1968/2014/G3P[6]
RVA/Human-wt/UGA/MUL-12-117/2012/G3P[6]
RVA/Human-wt/UGA/MUL-13-166/2013/G3P[6]
— RVA/Human-wt/UGA/MUL-12-104/2012/G3P[6]
RVA/Human-wt/USA/CNMC10/2011/G3P[6]
RVA/Human-wt/I TA/NA06/2009/G3P[6]
- RVA/Human-wt/ZAF/MRC-DPRU4992/1997/G3P[6]
- RVA/Human-wt/ETH/MRC-DPRU1844-08/2008/G3P[6]
RVA/Human-wt/ETH/ETH72/2009/G3P[6)]
- RVA/Human-wt/ETH/MRC-DPRU1873/2008/G3P[8]
- RVA/Human-wt/CMR/ES276/2011/G3P[6]
a9 | RVA/Human-wt/CMR/MA155/2011/G3P[6]
- RVA/Human-wt/ARG/Arg9448/2011/G3P[6]
RVA/Human-wt/BEL/BE1322/2009/G3P[6]
{— RVA/Human-wt/TGO/MRC-DPRUS138/2010/G3P[6]
RVA/Human-wt/TGO/MRC-DPRUS5164/2010/G3P[6]
RVA/Human-wt/GHA/Ghan-007/2009/G3P[6]
RVA/Human-wt/CHN/R946/2006/G3P[6]
RVA/Human-wt/CHN/E2421/2010/G3P[8]
90 RVA/Human-wt/HUN/ERN5523/2012/G3P[4]
78L RVA/Human-wt/CHN/R1604/2011/G3P[8]
RVA/Human-tc/USA/P/1974/G3P[8]
RVA/Human-tc/JPN/AU-1/1982/G3P[9]
98 RVA/Human-wt/USA/DC23/1976/G3P[8]
RVA/Human-tc/JPN/YO/1977/G3P[8]
RVA/Human-tc/AUS/RV3/1977/G3P[6]
RVA/Vaccine/USA/RotaTeq-WI78-8/1992/G3P[5]
RVA/Cow-lc/GBR/CP-1/1973/G3P[5]
100! RVA/Cow-tc/GBR/PP-1/1973/G3P[7]
RVA/Human-wt/AUS/D388/2013/G3P[8]
RVA/Human-wt/IDN/SOEP128/2016/G3P[6]
100} RVA/Human-wi/HUN/ERN8263/2015/G3P[8)
RVA/Human-wtTHA/SKT-281/2013/G3P[8]
RVA/Human-wt/JPN/1S1078/2015/G3P[8]
RVA/Dog-tc/ITA/RV52-96/1996/G3P[3]
RVA/Human-tc/ITAIPA260-97/1997/G3P([3]
RVA/Dog-wi/HUN/135/2012/G3P[3]
RVA/Horse-wt/ARG/E3198/2008/G3P[3]
RVA/Human-wt/THA/CMHO79/2005/G3P[10]

a4 RVA/Cat-tc/AUS/Cat97/1984/G3P[3]
—i RVA/Human-wt/BEL/B4106/2000/G3P[14]
RVA/Horse-wt/IRL/03V04954/2003/G3P[12]
100 ﬂ[ RVA/Horse-tc/JPN/BI/1981/G3P[12)
RVA/Horse-wt/ARG/E30/1993/G3P[12]
a7 RVA/Horse-tc/GBR/H2/1976/G3P[12]
Wﬁr RVA/Horse-tc/JPN/HO-5/1982/G3P[12]

78! RVA/Horse-tc/JPNIJE9S7/1996/G3P[12]

G3 lineage-1

G3 lineage-2

G3 lineage-3

0.05

RVA/Human-tc/USA/Wa/1974/G1P[8] (As outgroup)

G3
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Phylogenetically, all 11 genes of strains KDH1951 and KDH1968 were very closely related to those of Ugandan G3P[6] strains, indicating the derivation of these East African G3P[6] strains from a common ancestor

Notably, the VP7 genes of strains KDH1951 and KDH1968 formed a cluster with those of African and African-like G3P[6] strains in G3 lineage-1, away from the clusters
comprising the non-P[6] G3 strains in G3 lineages-1/2/3


Phylogenetic analysis of Kenya G3P[6] Strains

Fig. 1 (continued)

(j) E2-NSP4 gene

RVA/Human-wi/ARG/Arg9448/2011/G3P[6]
RVA/Human-wtBEL/BE1322/2009/G3P[&]
RVAHuman-wiITA/NAOE 2009/ 53P(6]
RVAHuman-wiTGO/MRC-DPRUS138/2010/G3P[8]
RVAHUman-wtTGO/MRC-DPRUS164/2010/G3P[6]
RVAHuman-wt/CMR/MA1552011/G3P[B)
RyVAHuman-wi/GHA/Ghan-007/2009/G3P[6]
RVAHuman-wt/SEN/MRC-DPRUZ 128/2009/G2P[B]
#81 RvAHuman-wi/GMB/MRC-DPRUZ165/2006/G2P[6]
RVAHuman-wtETH/MRC-DPRU1844-08/2008/G3P[5]
RVAHuman-wtETHMRC-DPRU1E7 3/2008/G2P[6]
RVAHuman-wi/ZAFMRC-DPRU4992/1997/GIP[E]
RvAHuman-wi/USALB2764/2005/G2P4)
RVA/Human-wiBGODMMCE2005/GZP4]
RVAHuman-wt/ZAF3203WC/2000/G2P[4]
RVAHuman-wiAUSICK20037/2008/G2P[4]
RVAHuman-wi/BGDIMMCEB2005/G2P[4)
RVAHuman-wiUSALB2T44/ 2005 G2P[4]
w1 RVA/Human-wi/USALB2TT2r2005/G2P[4]
RVAHuman-wi/JPN/BIADDT983/G2P4]
99— RVA/Human-lelUSADS-111976/G2P[4]

a1

RvAHuman-wi/COD/DRCE8/2003/GEP[8]
RVAHuman-wtHUN/ERNSS23/2012/GIP[4]
RVAHuman-wiTHA/SKT-138/2013G2P{4]
RVAHuman-wifl TAPA1082007/G2P[4)
RvAHuman-wtTHALS-202/2014/G2P[4]
RVAHuman-wifAUSICK20030/2006/G2P[4]
RvAHuman-wtTHABD-20/201 3IG2P[4]
RVa/Human-wiiTAPAT 3020100G2P[4]
RVAHuman-wifAUSICK20048/2011/G2ZP[4]
RvVAHuman-wiiDMNISOEP128/2016/G3P[6]
RVAHuman-whCMR/ES2TE/2011/G3P[8]
RvaHuman-wt/GHA/GHO18-08/2008/GEP[6]
— RVACow-tlc/NGA/NGRBgB/M998/GBP[ 1]

2 RVAHuman-wi/ZAF/MRC-DPRUSS94/2011/G2P[4]
RVAHUMan-wiGNBMRC-DPRUSE00 GEP[E]
w|  SH- RYAHUman-wiiGMB/MRC-DPRU3199/2010/G2P[4)]
RVAHUman-wiTGO/MRC-DPRUS124/20101G2P[4]
RVAHuman-wi/UGAMUL-12-104/2012/G3P[8]
RWAHuman-wlUGAMUL-12-117/201 2/G3P[6]
@RVAHUman-WKEN/KDH 1951/2014/G2P{8]
@RVAHUman-wiKEN/KDH 1268/2014/G3P(6]
RVAHuman-w/UGAMUL-13-166/2013/G3F[5]
RVAHuman-wirUGAMUL-13-308/2013/GEP[6]

o]

RVA/Human-wiKEN/KDH1255/2012/GAP[4]"
—1.;.0'1 RVAHUman-wUKENKDH1111/2011/GEP[4]*
76! RyAHUmMan-wiKENKDH1629/201 3/GBP[4]"

0.0z

RV Human-te/USAWalr1 97 4/G1P[8] (As oulgroup)

*» Non-G/P-defining genes

of the G3P[6] were
scarcely related to those of
locally circulating G8P[4]
strains, indicating the
distinct evolution of
Kenyan DS-1-like strains

12
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On the other hand, non-G/P-defining genes of the two study strains were scarcely related to those of locally circulating G8P[4] strains, indicating the distinct evolution of Kenyan DS-1-like strains having the G3P[6] and G8P[4] genotypes.


S
Antigenic epitope variation between the VP7 proteins of Kenyan
G3P[6] strains and those of vaccine strains

VIPT epitope 7-1a T-1b

7 91 94 96 97 98 99 100 104 123 125 1M 130 291 201 211 22 213 238 242 143 145 146 147 148 190 217 221 26
Gl RV1 T T N G E W K D Q 5 W v D K 0 N W D N T D ] N L 5 M N G
Gl RVS T T N G D W K D Q b1 W W D K 0 N W D N T D 0 8 L ] M M G
G2 RVS AN 8 D E W E N Q D T M M K 0 ¥] W ] 5 I D N T 5 (] | 5 G
G3IRVS T T N N 58 W K D Q D A v D K 0 W] A K D K D A T L 5 E A G
G4 RVS 8 T 8 T E W K D Q N L I D K 0 W] T D T I A 5 G E 5 T 8 G
G RVS V N A T E W K D 0 D A W I K 0 N P D N A D 5 T ] 5 T T G
GIKDHI®S1] T T N [N 8 W K N Q D A v D K 0 1] T N N N D v T L 5 E 1] G
GIKDHI%E T T N N 8 W K D Q D A W D K 0 1] T N N K D v T L 5 E 1] G

Amino acid changes were observed In the 7-1a, 7-1b, and
/-2 regions, in comparison with the RV1 and the 7-1b and
/-2 regions in comparison with the RV5 vaccine strain

13
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We performed amino acid sequence alignments to compare protein composition between the VP7 proteins of the study strains, KDH1951 and KDH1968, and those of currently licensed RVA vaccine strains (RV1 and RV5 (Merck)).

To gain an insight into the antigenic properties of Kenyan G3P[6] strains, we identified VP7 amino acids that reside in predicted antigenic epitopes of RV1 and RV5

VP7 antigenic epitopes have been predicted by mapping antibody neutralization-escape mutants, from structural information from VP7-antibody complexes, and by
identifying surface-exposed amino acids that vary among G genotypes

Thus, it was found that Kenyan G3P[6] strains showed specific amino acid changes in the 7-1a, 7-1b, and 7–2 regions compared with the introduced RV1 strain, and potentially alter the antigenic properties of the study viruses.


S
Antigenic epitope variation between the VP4 proteins of Kenyan

G3P[6] strains and those of vaccine strains

VPE* epitope 8-1 B-2 E-1 g4

100 146 148 150 1EE 190 192 193 194 195 19 1800 183 1n: 114 115 116 125 131 132 133 135 §7 HE ED
P[E] R¥1 [ 5 5 N 5 5 A N L M N E R M P v () 5 5 N o M M T N
P[E] RV5 0 5 5 M 8 M A M L M (] E R M P W () M I M D 0 M T N
P[5] RV5 G T | G I | T NK b A ] E M T 5 E T 5 5 M A (] T G P
Pl6] KDHI 251 0 G W A Y 5 5 M L 5 E E H T M Q 5 T E M M T N Q
Pl6] KIDH] 968 [ G v A Y 5 8 M L 5 E E H T M Q 5 T E M M T N
VP5* epitope 5-1 5-1 5-3 5-4

384 3E6  3ER 393 394 39E 440 441 434 459 429 06
P[E] RV 5 b 5 A W M L B E ] L
P[] V5 R H 5 A W N L 24 E 5 L
P[5] RVS [ = A Q W K T B E R B |
Pl6] KDHI 251 M N Q A W <] L 24 E 5 L
P{6] EDH1 968 M N Q A W 5 L R E -] L

Kenyan G3P[6] strains exhibited numerous amino acids
changes when compared to the RV1 and RV5 strains in the
8-1, 8-2, 8-3, 8-4, 5-1, and 5-3 regions y
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Presentation Notes
It was observed that Kenyan G3P[6] strains exhibited amino acid changes in the 8–1, 8–2, 8–3, 8–4, 5–1, and 5–3 regions compared with the introduced RV1 strain, suggesting altered antigenic properties of the study viruses.


Summary
*» Kenyan G3P[6] strains possessed a complete DS-1-like genomic

backbone, with very high nucleotide sequence identities
¢ derivation of Kenyan G3P[6] strains from a common origin

¢ Phylogenetically, the Kenyan G3P[6] strains were most closely

related to the Ugandan G3P[6] strains isolated in 2012-2013
+»» derivation of East African G3P[6] strains from a common ancestor
+» limits attempts to attribute the changing prevalence of these strains
to vaccine-induced selective pressure

*» Kenyan G3P[6] strains were scarcely related to the locally
circulating DS-1-like G8P[4] strains
s distinct evolution of Kenyan DS-1-like strains

*» Kenyan G3PJ[6] strains showed specific amino acid changes in
the VP7 and VP4 antigenic epitopes compared with the

Introduced RV1 vaccine strain
+»» potentially alter the antigenic properties of the study viruses


Presenter
Presentation Notes
Of note is that the Kenyan G3P[6] strains were most closely related to the Ugandan G3P[6] strains that were isolated in 2012-2013, a time when the neighboring country, Uganda, had not yet introduced RVA vaccine into her nationwide immunization program 

In the absence of data on strain-specific vaccine effectiveness in this setting and the limited post-vaccine introduction period that did not allow for monitoring for any sustained predominance of the G3P[6] strains, it is difficult to conclusively attribute the changing prevalence of these strains to vaccine-induced selective pressure

It is likely that the rising G3P[6] genotype prevalence following vaccine introduction in Kenya was due to temporal fluctuations.

 Nevertheless, further whole genomebased studies are needed to better understand the evolutionary dynamics of these G3P[6] strains.



Conclusions

* The low genomic correlation between Kenyan DS-1-like G3P[6]
strains and the emerging DS-1-like G8P[4] strains indicates the
distinct evolution of these DS-1-like G3 strain

¢ The high number of amino acid differences in the antigenic
epitopes of VP7 and VP4 proteins between the Kenyan G3P[6]
and the vaccine strains could result in reduced antibody binding
and thus reduced neutralization of these Kenyan G3P[6] strains

¢ Since these uncommon G3P[6] strains are fully heterotypic to the
Introduced vaccine strain regarding the genotype constellation,
vaccine effectiveness against these G3P[6] strains needs to be
closely monitored
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