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Near-Complete Genome Sequences of Eight Human
Astroviruses Recovered from Diarrheal Stool Samples of
Hospitalized Children in Coastal Kenya in 2019
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ABSTRACT Here, using a sequence-independent sequencing approach (M. V. Phan, P.
Hong Anh, N. Van Cuong, B. Oude Munnink, et al., Virus Evol 2:vew027, 2016, https://doi
.0rg/10.1093/ve/vew027), we determined human astrovirus (HAstV) genome sequences
from eight diarrheal stool samples collected in coastal Kenya in 2019. Phylogenetic anal-
ysis identified the following 4 genotypes: HAstV-1 (n = 4), HAstV-2 (n = 1), HAstV-3 (n =
1), and HAstV-5 (n = 2).

uman astroviruses (HAstVs) (family Astroviridae) are nonenveloped, 7-kb positive-

sense, single-stranded RNA genome viruses (1) and are among the top 5 viral
causes of childhood diarrhea globally (2). HAstV clinical isolates are classified into clas-
sic HAstVs (HAstV-1 to HAstV-8), HAstV-MLB, and HAstV-VA/HMO (1).

In Kenya and other African settings, HAstV positivity in children with diarrhea as
one of their illness symptoms ranges from 2.7% to 10.3% (3-5). To date, there are no
complete or near-complete (=90% genome coverage) HAstV genome sequences from
East Africa in the GenBank database (6). Analysis of HAstV genome sequences may
facilitate optimization of molecular diagnostics and tracking the spread of HAstVs (7).
Here, we utilized sequence-independent single-primer amplification (SISPA) sequenc-
ing to generate new HAstV genome sequences from positive reverse transcription-
quantitative PCR (RT-PCR) (5) samples collected from children hospitalized with diar-
rhea in Kilifi, Kenya.

Total nucleic acid (TNA) was extracted from the 10 stool specimens using the
QlAamp fast DNA stool minikit (Qiagen, Manchester, United Kingdom). The TNA was
treated with Turbo DNase (Invitrogen, Carlsbad, CA), and first-strand synthesis was per-
formed with FR26RV-ENDOH primers (8). Second-strand DNA synthesis was performed
with Klenow fragment 3’ to 5’ exo- (New England BiolLabs). To achieve a nonselective
nucleic acid amplification, double-stranded DNA (dsDNA) was primed with the FR20RV
primer (5'-GCCGGAGCTCTGCAGATATC-3’), complementary to the FR26RV-ENDOH pri-
mers at the 5’ end (9), and amplified using SuperScript Il with the Platinum Tag DNA
polymerase kit (Qiagen) as per the manufacturer’s protocol. The PCR product was used
to prepare lllumina barcoded libraries using the Illlumina DNA Flex kit and sequenced
in one run using the lllumina MiSeq machine generating 75-bp paired-end reads.
Sequencing adapters and low-quality bases (Phred score,<30) were trimmed/removed
from the short-read data using QUASR v.7.03 (10). Reference HAstV-1, HAstV-2, HAstV-
3, and HAstV-5 genome sequences (GenBank accession numbers JF327666, KF039911,
MN444721, and MF684776, respectively) were used for reference-guided assembly and
to transfer annotations to the assembled genomes using the inbuilt Geneious mapper

Volume 10 Issue 15 e00162-21

Citation Lambisia AW, Phan MVT, de Laurent
ZR, Cotten M, Nokes DJ, Agoti CN. 2021.
Near-complete genome sequences of eight
human astroviruses recovered from diarrheal
stool samples of hospitalized children in
coastal Kenya in 2019. Microbiol Resour
Announc 10:e00162-21. https://doi.org/10
.1128/MRA.00162-21.

Editor Jelle Matthijnssens, KU Leuven

Copyright © 2021 Lambisia et al. This is an
open-access article distributed under the terms
of the Creative Commons Attribution 4.0
International license.

Address correspondence to Arnold W.
Lambisia, alambisia@kemri-wellcome.org.
Received 11 February 2021

Accepted 16 March 2021

Published 15 April 2021

A Mierobiolesy  myra.asm.org 1


https://core.ac.uk/display/475605422?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://orcid.org/0000-0001-5312-0960
https://orcid.org/0000-0002-2160-567X
https://doi.org/10.1093/ve/vew027
https://doi.org/10.1093/ve/vew027
https://www.ncbi.nlm.nih.gov/nuccore/JF327666
https://www.ncbi.nlm.nih.gov/nuccore/KF039911
https://www.ncbi.nlm.nih.gov/nuccore/MN444721
https://www.ncbi.nlm.nih.gov/nuccore/MF684776
https://doi.org/10.1128/MRA.00162-21
https://doi.org/10.1128/MRA.00162-21
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://mra.asm.org
https://crossmark.crossref.org/dialog/?doi=10.1128/MRA.00162-21&domain=pdf&date_stamp=2021-4-15

©
i
[
o
2
Qo
£
S
-

"y16u3| swouab aduaia)RL NSl aY) Aq Y1bua| swouab syl bulpialp Ag palejndje) ,
‘Y1bus| swouab aandadsal Ag Indino abesanod uonisod-1ad ayy Buipiaip Aq parendjed ,

‘9p1103|dNU U 5

"BUNIWOA ‘A ‘eayielp ‘Q "95e3SIP [EYLIRIP B JO 9DUSPIAS 9ANIS[QO ¢
‘ploysa1ys 31241 45 *(9) A|snoiaaid paqudsap usaq sey ‘UondaISp AISYH 404 pash saduanbas aqoud pue siowid buipnpul ‘Aesse (40d-144) 4Dd-14H SWii-|eas 3y »
}

€089 SY0S8YMIN 5’86 L'y 05°€6 €l 88lL'L 08€'9¥0'¢ L9€9 A+A SleiN jz4 ¥'Te 61L02/9/L SAISYH  €00/ASV/4
€089 0S8 MIN €86 9ty 66°L6 8l 69/'L 090'906'C 9999 d ©olews4 6 €ve 6102/9/L SAISYH TOO/ASV/4™M
06£'9 EV0S8YMIN L'¥6 (V2724 LE'66 00l LEL'OL 0¥9'T0€C VAZAY) d ©olews4 [44 (474 6102/¥/SL  €NSYH  LOO/ASY/4™
8119 0S8y MIN €06 [4 744 ¢T’66 851l Lzl'el o01'185°L STL'9 A+d 9eN [4} 6'€C 6102/9/61 TMNSYH SO0/ASY/4TM
9/1'9 99°0L € s6l vr'cse’L 88/ A+Qa olewsd oL e 6102/9/61 LAISYH ¥00/ASY/4T
9/1'9 7882 S 88¢ 8¥8'CL6'L Te's A+Qa olewsd LT (VA 74 6102/9/0L LAISYH 600/ASV/4™
9/1'9  6£0S8YMW €76 0'sy 58’86 6€ ¥r/'€  900'G10°€ 8690 A+d Sl_eN 8 ¥'Le 61L02/L/€T LAISYH 900/ASV/4M
9/1'9 L¥0S8YMIN L6 6Ly r'v6 6 8/8 Y6’ LLE L 86£0 A+d Sle Sl §'ce 6102/£/8L LAISYH OLO/ASY/4T™
9/1'9 0r0S8YMIN V.6 6'v¥ 00°00L €9 €/9'G L6l 9/1'9 A+d Se €C 8'¢CC 6102/¥/9C LAISVH 800/ASV/4TM
9/1'9 8€0S8YMIN L6 10474 ¥C'06 8¢l 9/0°6/L 7€8'v10'C GLL'9 A+Q Slewsd 14 S6l 6102/¥/€l  LAISYH  LOO/ASVY/4TM

(3u) y3bus| ‘ou uoissadIL (%) dUIIBYD. (%) 2(%) pyrdep speas  speaimes  (;3u) Yyibua| ,(s)wordwAs X3S (ow) ,dnjea (4K-ow-Kep) adA] ulesls

awouab yueguan 0} fpuap!  judjuod dbeIdA0D bAay paddew jo-ou|ejo) awouan aby 13 @ajep uondsj0d
ERVEYEIEN| asimiied DD awouan Jo ‘'oN

6107 Ul eAUSY |1SEOD W04 SOWOUH SnIIA0IISe UewNy JO slisualdeley) L 319V1

mra.asm.org 2

Issue 15 e00162-21

Volume 10


https://www.ncbi.nlm.nih.gov/nuccore/MW485038
https://www.ncbi.nlm.nih.gov/nuccore/MW485040
https://www.ncbi.nlm.nih.gov/nuccore/MW485041
https://www.ncbi.nlm.nih.gov/nuccore/MW485039
https://www.ncbi.nlm.nih.gov/nuccore/MW485042
https://www.ncbi.nlm.nih.gov/nuccore/MW485043
https://www.ncbi.nlm.nih.gov/nuccore/MW485044
https://www.ncbi.nlm.nih.gov/nuccore/MW485045
https://mra.asm.org

Microbiology Resource Announcement

MG921619.1/HAstV5¢c/CHN/2016
MF684776.1/HAstV5c/Fuzhou/85/CHN/2013
MN433706.1/HAstV5¢c/CA-RGDS-1073/USA/2014
KLF/HAstV5/002/2019
KLF/HAstV5/003/2019

100

100 JQ403108.1/HAstV5c/DL0O30/CHN/2010

MH933759.1/HAstV5a/CMRHP43/CMR/2014
MH933758.1/HAstV5a/CMRHP34/CMR/2014

KY271946.1/HAstV3c/USA/TN/2015-0B2038B/2015
MK296753.1/HAstV3c/IRL/2018
MG571777.1/HAstV3c/V1A/NEN/2015
MN444721.1/HAstV3c/US/2017/CA-RGDS-1074/USA/2017

KLF/HAstV3/007/2019

76

Region
@8 Giobal
@ Kilifi

GU223905.2/HAstV3a/Rus-Nsc03-H191/RUS/2003
JF491 430.1/HAstV3a/Rus-Nsc04-H355/RUS/2004
GU7321 87.1/HAstV3a/Rus-Nsc08-3364/RUS/2008

MN433704.1/HAstV1a/CA-RGDS-1071/USA/2013

MN433703.1/HAstV1a/CA-RGDS-1070/USA/2013

KY271945.1/HAstV1a/USA/TN/2015-0B2038A/2015
%0398856 2/HAstV1a/Nyergesuijfalu/HUN4520/HUN/2010

JN887820.1/HAstV1d/kor/2011
FJ755403.1/HAstV1d/Beijing/176/CHN/2006
KF211475.1/HAstV1d/CHN/2010
FJ755404.1/HAstV1r1b/1d/Beijing/291/CHN/2007
KLF/HAstV1/001/2019

100

100 KLF/HAstV1/006/2019
KLF/HAstV1/010/2019
100 'KLF/HAstV1/008/2019
100 — JF327666.1/HAstV1b/Pune/063681/IND/2006
92 FJ375759.1/HAstV1b/CHN/2008
E FJ755405.1/HAstV1b/Beijing/293/CHN/2007
FJ755402.1/HAstV1b/Beijing/128/CHN/2005
l_120KF0399‘I2.1/HAstV4a1/Rus-Nsc05-623/F(US/2005
00 KC285113.3/HAstV4a/Nsc10-N1190/RUS/2010

100

KF039913.1/HAstV4a/Rus-Nsc10-N358/RUS/2010
MH933752.1/CMRHP2/CMR/2014
MH933753.1/CMRHP3/CMR/2014

MH933757.1/CMRHP35D/CMR/2014

EIOO KC285152.2/HAstV-2¢c/Nsc11-N2411/RUS/2011
KF039911.1/HAstV2c/Rus-Nsc06-1029/RUS/2006

100

100
0.03

I— KLF/HAstV2/005/2019

MN433705.1/HAstV2d/CA-RGDS-1072/USA/2014
KF039910.1/HAstV2a/Rus-Nsc05-430/RUS/2005

Type 5

Type 3

Type 1

Type 4

Type 8

Type 2

FIG 1 Maximum likelihood phylogenetic tree based on the open reading frame (ORF) sequences of the eight classical HAstVs (>90% genome coverage)
identified in this study and representative strains from GenBank. The tree was constructed using 1Q-Tree v.2.0.6 (13) with standard model selection. Bar
indicates nucleotide substitutions per site. Red and black show HAstVs identified in this study and globally, respectively.

and annotation tools, respectively, on Geneious Prime v.2019.2.3 (11). MAFFT v.7.313
(12) was used for nucleotide coding sequence alignment, and maximum likelihood
phylogenies were reconstituted in IQ-Tree v.2.0.6 (13) with standard model selection.
Written informed consent for study participation was obtained from parents/guardians
of the enrolled children, and the study protocol was approved by the KEMRI Scientific
and Ethics Review Unit (SSC 2861 and SERU CGMRC/113/3624).

Patient demographics and sequencing output characteristics for the 10 samples are
provided in Table 1. Eight samples yielded a consensus sequence covering >90% of
the HAstV full-length genome. A maximum likelihood phylogeny of these eight near-
complete genomes, including all publicly available HAstV genomes, is shown in Fig. 1.
The new Kilifi sequences clustered with four different types of classical HAstVs, namely,

HAstV-1 (n = 4), HAstV-2 (n

=1), HAstV-3 (n = 1), and HAstV-5 (n = 2). Both the HAstV-1

(n = 4) and HAstV-5 (n = 2) genomes had > 99% nucleotide similarity within their re-
spective types. These new near-complete HAstV genomes from coastal Kenya increase
available HAstV genomic data to support future molecular studies and local diagnostic

methods.

Data availability. The raw sequence data were deposited in the Sequence Read
Archive (SRA) under BioProject accession number PRINA692787 and BioSample accession
numbers SAMN17370496 to SAMN17370503. The genome sequences generated here
were deposited in GenBank under accession numbers MW485038 to MW485045.
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