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Molecular Characterization of Human Respiratory Syncytial
Virus in the Philippines from 2012 to 2015
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Human respiratory syncytial virus (HRSV) is one of leading causes of acute lower
respiratory tract infection especially in infants and young children. Molecular
characterization of HRSV may provide useful information in vaccine development and
disease management. However, genetic data of HRSV infection among children in
developing countries is limited. This study aimed to characterize HRSV in children in the
Philippines, from 2012-2015. Nasopharyngeal swabs (NPSs) were collected from
hospitalized children and screened for HRSV using real-time polymerase chain reaction
(PCR). Positive samples were tested by conventional PCR and sequenced for the second
hypervariable region (24 HVR) of the G gene and complete genome for representative
strains. Among a total of 2,308 samples collected from June 2012 — December 2015, 647
samples were positive for HRSV (28.0%), of which 424 (65.5%) and 223 (34.5%) were
identified as HRSV-A and HRSV-B, respectively. Of the 424 HRSV-A, 102 (24.1%) were
genotype NA1 and 322 (76%) were ON1, while almost all of the 223 HRSV-B were genotype
BAS9 except for three samples identified as GB2. In 2012/2013 season, two genotypes (NA1
and ON1) of HRSV-A and two genotypes (GB2 and BA9) of HRSV-B co-circulated. The
detection of the novel genotype ON1 virus with a 72-nucleotide duplication in the 2nd HVR
of the G gene increased rapidly and became the predominant genotype in early 2013.
Comparison of whole genomic sequences between six strains of NA1 and seven strains of
ON1 showed differences in the G (amino acid positions 232, 237, and 290/314) and the L
(amino acid position 598) proteins. Among HRSV-B, BA9 was the predominant genotype
circulating in the Philippines. However, two sporadic cases of GB2 genotype were found,
which share a common ancestor with other Asian strains. In 2014, NA1 disappeared and
ON1 continued to be the predominant strain. A novel ON1 variant, which was
phylogenetically distinct from other ON1 strains, was detected in 2014. These novel ON1
variants, ON1-Bi, possess three unique amino acid substitutions (K212R, K213G, and
K223G) in the 20d HVR of the G gene, which had not been found in other countries. In 2015,
_ the proportion of ON1 viruses decreased while BA9 became the predominant strain. Most of
amino acid sites of the 20d HVR of the G gene were under purifying/negative selection with
only <10% of sites under positive selection in both subgroups. These findings suggest that
HRSV is an important cause of severe acute respiratory infection among children in the
Philippines and revealed the dynamic evolutionary changes of the virus.




[FrEtkNBNo.1] REROREICLSE RERES)

—

= B B B 0 B B

- Human Respiratory Syncytial Virus (HRSV)IZAL RO BH TREBRPEDOEERFERTH 5. HEAT
JERSVICHT 2T 7 F URERLL THRWA, W DhOT 7 F s LU CTHEERAERE EF TH DIEN

Oﬁ;ﬁc:%%ﬁh% ZENHIFINTVS, HRSV OBRTFEMLBEZHSNITDHIERV I F OB
WESTHEETH D, LML, TOLIRT—FIIFITE EETIERESNTWS,

ABFETIE. 2012 4FE05 2015 EOMICT ¢ U EX TRIBI N7z HRSV OBLRTFEMBEZHSNTTS
BTNz, 74 UED 4 DORBET 2012 4 6 AN S 2015 4 12 A ORI, BEREREWN KERIYE
TABRLZZ/NRERRE LIz, ZTOMIC 2,308 #l 0 SMHERWIRAERIE 41, Real-time Polymerase Chain
Reaction (PCR)TAZ ) —=> 7 &fTo7zkER. 647 Bl (28.0%) T HRSV 2SBHETH > 2. BIEMIKI G
BT D 2nd Hypervariable Region %4 —7% v k & L7z Conventional PCR %17\, Z=® PCR EY%Z > —
7TV A L RERHEN 255 Z & T Subgroup BX Y Genotype ZRE Lz, ZO#E, BHEMDS L 424
1 (65.5%) 12 HRSV-A, 223 #i (34.5%) /X HRSV-B & F& & 117z HRSV-A LFE I N7z 1 LA D Genotype
13102 B (24.1%) WX NA1 THUO. 322 #(75.9%)id ON1 TH o7z, HRSV-B O Genotype 13 3 filH* GB2

™ THoUIMITRTBAY ThHo Tz,

TN

HRSV-A @ > 5 ON1 13 G 315 F? 2nd Hypervariable Region IZ 72 HEDEEEFNZFHFDH D TH 274,
FNETEHE<RHINTVZNALIZRD DT, 2013 FOBDETIITIF LA LE ONL KEEH D> TWET
Ebholz. 74 UETHREEI N/ HRSV 025 J LAOFHT/NE NAL & ON1 ORI G Ei=TEIT 3
DT (232, 237, 290/314 ZEHOT X /). LBLHRTFLIC1I2FH (698 FEBOY I /B) K7 X/ BEHRN
BRoniz. FREENICASNZ GB2IIT P T TRLNIETVANAZEGDOUAINATHD I ENHSNT
1257z,

ONLIZBT 274 UEOUAINADD L, Rk LIS /s Cluster 2T % D1 )L A 2014 FITHR
Haiiz, NS5O UA)VA (ON1-BD) 133 DORRENT I /BER (K212R, K213G, K223G) 2897z,
BEFEIREZBNR L. G BT O 2nd Hypervariable Region D7 X/ BEALDIF & A E1S Negative
Selection 23217 TH Y 10%AKiiE D LA Positive selection 22T TNAH T ENHLE NI zo 7,

ABFEIXT 4 ) EICBIT S HRSV OBRFELBRZFMICERLZ2b0TH D, 4ROV F
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