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Abstract

The HPAI H5N8 virus detected in mute swans in the Netherlands in October 2020 shares a
common ancestor with clade 2.3.4.4b viruses last detected in Egypt in 2018-2019 and has a
similar genetic composition. The virus is not directly related to European H5N8 viruses
detected in first half of 2020.

The introduction of highly pathogenic avian influenza (HPAI) H5 clade 2.3.4.4 viruses in Europe
had large impact on animal health and caused substantial losses to the poultry industry
between 2014 and 2020. Migratory waterfowl are implicated in the distribution of HPAI H5
viruses along flyways from breeding grounds in North-Russia to wintering sites in Europe (1,
2). In 2016, HPAI H5N8 viruses of clade 2.3.4.4b were introduced in Europe, including the
Netherlands, infecting several poultry farms and causing high mortality amongst wild birds (3).
Analysis of wild bird and poultry viruses revealed several independent incursion events and
frequent reassortment events (4). In the first months of 2020, HPAI H5N8 clade 2.3.4.4b
viruses were detected in Eastern-Europe and Germany (5, 6). These HPAI H5N8 viruses were
genetically distinct from the viruses detected in Europe in 2016. Early in 2020 also HPAI HSN8
viruses were detected in Bulgaria (6). In October 2020 HPAI H5N8 virus was detected in wild
birds in the Netherlands. In this study, we performed genetic and phylogenetic analysis to study

the origin of this virus, and its relationship with viruses previously detected in Europe.
The Study

Two mute swans (Cygnus olor) were found dead in the Province of Utrecht, located in the
central part of the Netherlands. The mute swans were submitted for diagnostic testing as part
of the wild bird surveillance program for avian influenza virus. Swab samples from trachea and
cloaca tested positive in the screening M-PCR (7) and H5-PCR (8), demonstrating a notifiable
subtype H5 virus. Hemagglutinin (HA) and neuraminidase (NA) sequence analysis was
performed as previously described (7). The HA cleavage site PLREKRRKR*GLF showed
polybasic properties characteristic of highly pathogenic viruses, and NA sequence results
subtyped the virus as H5N8. Full genome sequencing was performed using the lllumina MiSeg-
platform, as described previously (4). Database searches showed that the virus
(A/mute_swan/Netherlands/20015931-001/2020; EP1591075) is related to HPAI H5N8 clade
2.3.4.4b viruses previously detected in Eurasia in 2016-2018 for all gene segments (Table 1).
For six of the gene segments, a virus isolated in Greonterp (the Netherlands) in 2016 was
identified as highly similar, with a nucleotide homology between 97%-98%. For the matrix (MP)
segment, viruses with higher nucleotide homology (99%) were detected in Asia and Egypt in
2016-2017.
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The genetic relationship between the HPAI H5N8 viruses detected in the Netherlands in 2016
and 2020 raised questions on possible long-term undetected circulation of the virus in local
wild bird populations. To study the origin of the novel H5N8 virus, we performed detailed
phylogenetic analysis for all gene segments. Phylogenetic analysis of the HA (Fig 1) and NA
(Supplementary FigS1) shows that the closest genetic relative was isolated from a duck in
Egypt in January 2019 (EPI1399644, only HA and NA sequences publicly available). The virus
also shares a common ancestor with other viruses detected in Egypt in 2018-2019, and with
viruses detected in the Netherlands and Eurasia in 2016-2017. The novel H5N8 virus does
not cluster with the H5N8 viruses that caused widespread outbreaks in Eastern-Europe and
Germany earlier in 2020, or viruses detected in Bulgaria in 2020. For all other gene segments
of the novel H5N8 virus, clustering was observed with H5N8 viruses that circulated in Egypt in
2018-2019 and in Eurasia in 2016-2017 (Supplementary FigS1). However, several viruses
closely related to MP were found to be more distantly related for the other gene segments
which suggest reassortment has occurred for the MP segment. HPAI H5N8 viruses closely
related to MP were isolated in Asia and Egypt in 2016-2018. No reassortments with low

pathogenic avian influenza viruses were observed for any of the segments.

The genetic distance between the novel H5N8 virus and related H5N8 viruses detected in
Egypt and Eurasia appears relatively large, as is demonstrated by the long branch lengths in
the phylogenetic trees (Fig S1). To estimate the time to the most recent common ancestor
(tMRCA), we performed molecular dating using the Bayesian Skyline coalescent model
(BEAST v 1.10.2 software) (Supplementary FigS2). For the H5 segment (Fig 2), a common
ancestor of the novel H5N8 virus and the virus detected in Egypt in 2019 (EPI399644) was
dated around July 2018 (Fig 2, [node 1]), and with the cluster of viruses from Egypt around
March 2017 (Fig 2, [node 2]). The novel H5N8 virus shares a common ancestor with the
Eurasian viruses detected in 2016-2017 which was dated to August 2016 (Fig 2, [node 3]). The
ancestor of the novel virus and H5N8 viruses detected in Eastern-Europe and Germany in
2020 was predicted in December 2015 (Fig 2, [node 4]). The highest posterior density interval
and the posterior values are summarized for all segments in Table 2. Similar dating of
ancestral viruses was observed for the other gene segments (FigS2), except MP that shares
a common ancestor with H5N8 viruses isolated in Asia and Egypt dated to July 2016 (Fig S2,
[node A)).

The molecular dating analysis suggests that the ancestor of the novel H5N8 virus circulated in
this genetic constitution since March 2017, causing outbreaks in Egypt in 2018-2019.
Thereafter, the virus remained undetected until its incursion into the Netherlands in October
2020. The virus incursion is not related to outbreaks in Eastern-Europe, Germany, and Bulgaria

earlier in 2020. Furthermore, as related viruses were detected in Egyptin 2018-2019, it seems
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91 unlikely that the H5N8 virus remained circulating undetected in the Netherlands since 2016.
92  As mute swans do not migrate over long distances, the virus may have been introduced by
93  other waterfowl species of the orders Anseriformes and Charadriiformes migrating to between
94  breeding grounds in North-Russia and wintering sites in the Netherlands. No HPAI H5N8
95  viruses or wild bird mortality was reported from this (breeding) region proceeding the migration
96 season. However, starting in September 2020, several reports of HPAI H5N8 viruses in wild
97  birds and poultry in the South-Russia and North-Kazakhstan were reported by the responsible

98 national authorities (OIE; https://www.oie.int/en/animal-health-in-the-world/update-on-avian-

99 influenza/2020/). Some waterfowl species, such as Eurasian wigeon (Anas penelope), Tufted

100  duck (Aythya fuligula) and White-fronted goose (Anser albifrons), are known to reside in these
101 regions of Russia and Kazakhstan and migrate to the Netherlands for wintering (SOVON;

102  http://vogeltrekatlas.nl/soortzoek2.html). The detection of HPAI H5N8 virus in a Eurasian

103  wigeon found dead near the location of the dead swans suggests that this bird species may
104  have introduced the virus in the Netherlands. As the sequences of the viruses detected in
105 Russia and Kazakhstan are currently unknown, the relationship between these viruses and the

106  virus detected in the Netherlands remains to be determined.
107
108  Conclusions

109 A novel HPAI H5N8 virus was detected in the Netherlands in October 2020 in mute swans
110  found dead. The virus is not closely related to H5N8 viruses causing outbreaks in Eastern-
111  Europe, Germany and Bulgaria in the first half year of 2020, but shares a putative common
112  ancestor with viruses last detected in Egypt in 2018-2019, which dates around March 2017.
113 The virus was likely introduced by waterfowl migrating to wintering sites in the Netherlands. In
114  October, wild bird migration is ongoing and millions of wild birds will reach their wintering sites
115 in Europe in the coming months. This early detection of HPAI H5N8 virus in the Netherlands

116  predicts a high risk for the poultry industry in Europe for the 2020-2021 winters season.
117
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Figure legends

Fig 1. Phylogenetic analysis was performed for the HA segment. The optimal phylogenetic tree
generated using the maximum likelihood method (RAXML v8.2.12 with 100 bootstrap
replicates) is shown and drawn to scale. The GISAID accession numbers of the viruses are
shown in the trees. The H5NS8 virus isolated in the Netherlands in 2020 is marked in red, the

H5N8 viruses isolated in Eastern-Europe, Germany and Bulgaria in 2020 are marked in green.

Fig 2. Molecular dating of the HA gene segment. The Bayesian coalescent method was used
to estimate the time to the most recent common ancestor (tMRCA) of the novel H5N8 virus.
The schematic representation shows the novel H5NS8 virus in red, viruses detected in Egypt
2017-2018 and 2019 in orange, Eurasian viruses in blue and the viruses from Eastern-Europe

and Germany in 2020 in green.
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183  Table 1: Genetic composition of the HPAI H5N8 virus isolated in the Netherlands, 2020
184
185
Segment, virus GISAID nr identity
PB2
A/Eur_Wig/NL-Greonterp/16015653-001/2016 (H5N8) EPI1019555 98%
A/goose/Krasnodar/3144/2017 (H5NS) EP1909433 98%
A/Mallard/Hungary/1574a/2017 (H5N8) EP1954874 98%
A/Jungle crow/Hyogo/2803E024C/2018 (H5N8) EPI1342188 98%
PB1
A/Goose/Hungary/1030/2017 (H5N8) EPI954661 98%
A/Eur_Wig/NL-Greonterp/16015653-001/2016 (H5N8) EPI1019556 98%
A/chicken/Kalmykia/2643/2016 (H5N8) EP1909458 98%
A/wild duck/Tatarstan/3059/2016 (H5N8) EP1909450 98%
PA
A/Eur_Wig/NL-Greonterp/16015653-001/2016 (H5N8) EP11019554 | 98%
A/Eur_Wig/NL-De Waal/16014891-003/2016 (H5N8) EP11019506 98%
A/Mal/NL-lJsselmuiden/16015448-002/2016 (H5NS) EPI1019730 98%
A/turkey/England/052131/2016 (H5NS8) EPIB68847 98%
HA
A/Mallard/Hungary/1574a/2017 (H5N8) EP1954877 98%
A/chicken/Rostov-on-Don/1598/2017 (H5NS8) EPI11169201 98%
A/Eur_Wig/NL-Greonterp/16015653-001/2016 (H5N8) EPI1019558 98%
A/Greylag_goose/Hungary/320/2017 (H5N8) EPI954813 98%
NP
A/Peregrine_falcon/Hungary/4882/2017 (H5N8) EPI1954752 97%
A/chicken/Rostov-on-Don/1598/2017 (H5N8) EP11169199 97%
A/Mallard/Hungary/1574a/2017 (H5N8) EP1954870 97%
A/chicken/Voronezh/20/2017 (H5N8) EPI1909421 97%
NA
A/Eur_Wig/NL-Greonterp/16015653-001/2016 (H5N8) EP11019557 97%
A/Goose/Hungary/1030/2017 (H5N8) EP1954662 97%
A/T_Dk/NL-Almeerder Zand/16014341-003/2016 (H5N8) | EPI1019765 97%
A/turkey/England/003778/2017 (H5NS8) EP1942937 97%
MP
A/Duck/Egypt/AR518/2017 (H5N8) EPI1420344 99%
A/Whooper Swan/Sanmenxia/01/2016 (H5N8) EP11550917 99%
A/whooper swan/Shanxi/RC01/2016 (H5N8) EP11549844 99%
A/duck/India/10CA01/2016 (H5N8) EPI858840 99%
NS
A/chicken/Mari EI/870/2018 (H5N8) EP11352503 97%
A/chicken/Cheboksary/851/2018 (H5N8) EP11272549 97%
A/chicken/Rostov-on-Don/1598/2017 (H5NS8) EP11169203 97%
A/Eur_Wig/NL-Greonterp/16015653-001/2016 (H5N8) EP11019552 97%
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186  Table 2: calculated tMRCA, with 95% credible interval and posterior value

node! | tMRCA? height 95% HPD3 posterior
segment lower upper
PB2 1 ND 189
2 2016.67 Sep 2016 | 2016.43 2016.88 0.61132
3 2016.47 Jun2016 |2016.20 201668 |0.9% 5,
4 2012.70 Sep 2012 | 2010.50 2014.43 | 0.9 42
PB1 1 ND 194
2 2017.00 Jan2017 | 2016.79 2017.14  |0.9595
3 2016.56 Jul2016 | 2016.35 2016.76  |0.9496
4 2011.21 Mar 2011 |2007.91 2013.81  |1.0097
PA 1 ND 198
2 2016.67 Sep 2016 |2016.44 2016.88 | 0.0499
3 2016.48 Jun2016 |2016.30 2016.67 | 1.0490
4 2008.70 Sep 2008 | 2005.77 2011.20 | 1.04%}
HA 1 2018.58 Jul2018 | 2018.15 2018.91 1.0(%;
2 2017.18 Mar 2017 |2016.88 2017.44  |108,,
3 2016.62 Aug 2016 |2016.46 201678 | 1.0Q0c
4 2015.97 Dec 2015 |2015.68 201623 |0.9%0
NP 1 ND 207
2 2016.89 Nov 2016 |2016.52 2017.13 | 0.8208
3 2016.43 Jun2016 |2016.08 2016.69 | 1.0209
4 2014.71 Sep 2014 |2013.32 2015.77  |0.9210
NA 1 2018.42 Jun2018 |2017.87 2018.88 | 1.0811
2 2016.98 Dec 2016 |2016.80 2017.12 | 0.9912
3 2016.71 Sep 2016 |2016.51 201686 |1.0413
4 2016.15 Feb2016 |2015.77 2016.40 1.002'}il
MP A |201657  Jul2016 201632 201675 |1.0Q;
NS 1 ND 217
2 2016.92 Dec 2016 |2016.70 2017.03 | 0.0b1g
3 2016.48 Jun2016 |2016.00 201679 | 0.9619
4 2015.77 Oct 2015 |2014.74 2016.40 | 1.0020

221

222 1 Nodes of the time-scaled phylogenetic tree

223 2 tMRCA = time of the most recent common ancestor (median)
224 3 HPD = highest posterior density interval

10
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225  Appendix: Supplementary Figure legends
226

227  Fig S1: Phylogenetic analysis was performed for each gene segment. Related sequences were
228 obtained from GISAID’s EpiFlu database (http://www.gisaid.org)(9). For HA additional
229  sequences form H5 clade 2.3.4.4b were collected from the EpiFlu database and clustered
230 using the CD-HIT algoritm (10), using identity setting of 0.985. Cluster representatives were
231  used in the analysis of HA in addition to the related sequences from the GISAID blast analyses.
232 Sequences were aligned using MAFFT v7.427 (11). Maximum likelihood trees based on the
233 general time reversible model with a gamma-distributed variation of rates and 100 bootstraps
234  were generated using RAXML v8.2.12 (12). The GISAID accession numbers of the viruses are
235  shown in the trees (details see table S3). The H5N8 virus isolated in the Netherlands in 2020
236  is marked in red, the H5N8 viruses isolated in Eastern-Europe, Germany and Bulgaria in 2020

237  are marked in green.
238

239  Fig S2: Molecular dating was performed for the all gene segments. The datasets of the ML
240 tree analysis (see Fig S1) were used for time scaled phylogenies, reconstructed using a
241 Bayesian Markov chain Monte Carlo (MCMC) framework implemented in the BEAST software
242 package (v 1.10.2; (13). The analysis was carried out with the SRD06 nucleotide substitution
243  model, the Bayesian Skyline coalescent model and an uncorrelated lognormal relaxed
244  molecular clock and MCMC runs of 1x108 states sampling each 1x10* steps were run to obtain
245  an effective sample size of >200. Maximum clade credibility (MCC) trees were reconstructed
246 with 10% burn-in and the posterior distribution of relevant parameters were assessed in
247  FigTree (v 1.4.4). The tMRCA for the numbered nodes is listed in Table 2, as is the credible
248 interval and posterior value. GISAID accession numbers are shown in the trees (for details see
249  Supplementary file S3). The H5N8 virus isolated in the Netherlands in 2020 is marked in red,
250 the H5NS viruses isolated in Eastern-Europe, Germany and Bulgaria in 2020 are marked in

251  green.

11
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EPI_ISL_344547_A/Chicken/Egypt/AR562/2018_HSN8_HA
EPI_ISL_344543_A/Chicken/Egypt/AR557/2018_H5N8_HA
EPI_ISL_344544_A/Chicken/EgyptAR558/2018_H5N8_HA

EPI_ISL_344548_A/Chicken/Egypt/AR591/2018_H5N8_HA
EPI_ISL_344538_A/Chicken/Egypt/AR549/2018_HSN8_HA
EPI_ISL_344531_A/Chicken/Egypt/AR539/2018_HSN8_HA

EPI_ISL_344537_A/Chicken/Egypt/AR548/2018_HSN8_HA
EPI_ISL_591075_A/mute_swan/Netherlands/20015931-001/2020_H5N8_HA

]
EPI_ISL_399644_A/Duck/Egypt/SMG4/2019_H5N8_HA

EPI_ISL_344545_A/Chicken/Egypt/AR559/2018_H5N8_HA
EPI_ISL_268642_A/Eur_Wig/NL-Greonterp/16015653-001/2016_H5N8_HA
EPI_ISL_255212_A/Greylag_goose/Hungary/320/2017_H5N8_HA
EPI_ISL_255220_A/Mallard/Hungary/1574a/2017_H5N8_HA
EPI_ISL_336933_Alchicken/Voronezh/1513/2018_H5N8_HA .
EPI_ISL_337151_A/chicken/Mari_E1/870/2018_H5N8_HA E urasia 2 0 1 6'2 0 1 7
EPI_ISL_320607_A/chicken/Kursk/284/2018_H5N8_HA
EPI_ISL_297235_A/chicken/Rostov-on-Don/1598/2017_H5N8_HA
EPI_ISL_255194_A/Goose/Hungary/1030/2017_H5N8_HA
EPI_ISL_332430_A/Chicken/Netherlands/18003041-001-005/2018_HA_H5N6_HA
EPI_ISL_287906_A/Duck/Netherlands/17017236001005/2017_H5N6_HA
| EPI_ISL_322179_A/domestic_duck/GermanyMV/AR613L02727/2018_HSNE_HA
EPI_ISL_268623_A/Ch/NL-Boven_Leeuwen/16016151-006-010/2016_H5N8_HA
EPI_ISL_278200_A/Brahma_chicken/Belgium/6153/2017_HSN8_HA

EPI_ISL_268652_A/Eur_Wig/NL-Zoeterwoude/16015702-010/2016_HSN8_HA
EPI_ISL_287800_A/spoonbill Taiwan/DB645/2017_H5NE_HA

EPI_ISL_275288_Alchicken/Tatarstan/88/2017_HSN8_HA
u EPI_ISL_316531_Alpheasant/ltaly/17VIR706521/2017_H5N8_HA
EPI_ISL_316553_Alchicken/ltaly/17VIR9113/2017_H5N8_HA

EPI_ISL_298648_A/great_egret/israel/1088/2016_H5N8_HA
EPI_ISL_268674_A/T_DK/NL-Zeewolde/16013976-001/2016_HA_H5N8_HA
EPI_ISL_288362_A/chicken/Greece/39_2017/2017_H5N6_HA
EPI_ISL_529179_A/duck/Netherlands/16014829-001005/2016_HA_H5N8_HA

L—— EPI_ISL_247724_Awild_duck/Tatarstan/3059/2016_HSN8_HA
f—— EPI_ISL_297234_A/chicken/RostovonDon/1321/2017_H5N8_HA

| EPI_ISL_268968_A/chicken/Czech_Republic/168917/2017_H5N8_HA
EPI_ISL_503968_A/chicken/Bulgaria/217_20VIR1724-1/2020_HA_H5N8_HA

_‘_ EPI_ISL_240104_A/chicken/Poland/79A/2016_H5N8_HA

[ EPI_ISL_417414_A/buzzard/Germany-SN/AI00285/2020_HA_H5NB_HA
e EPILISL_419220_Alturkey/Hungary/1020_20VIR749-1/2020_HA_HSN8_HA

EPI_ISL_285512_A/Chicken/South_Africa/S2017/08_0336_P1/2017_H5N8_HA
EPI_ISL_369337_Alchicken/South_Africa/Standerton/2017_H5N8_HA
EPI_ISL_380991_A/Crow/Aghakhan/2017_H5N8_HA

EPI_ISL_288438_Alchicken/Korea/Gunsan/2017_HSN8_HA

l———————————————————— EPI_ISL_292334_A/Barheaded_Goose/Qinghai/B655/2017_H5N8_HA
EPI_ISL_344528_A/Chicken/Egypt/AR520/2017_H5N8_HA

EPI_ISL_344527_A/Duck/EQypt/AR518/2017_HEN8_HA

EPI_ISL_268513_A/duck/Egypt/F446/2017_HSN8_HA

| I EPI_ISL_389757_A/duck/Egypt/N142008/2017_H5N8_HA

EPI_ISL_304404_A/FujianSanyuan/21099/2017_H5N6_HA
EPI_ISL_332804_A/duck/Bangladesh/19D857/2017_HSN6_HA

EPI_ISL_366635_A/chicken/Alkharj/910/2018_H5N8_HA

EPI_ISL_224732_/ G ‘Qinghai/BTY14LU/2016_H5N8_HA

H5N1_{2.3.4.4B} A/Baikal_teal/Korea/H52/2014

0.004

Egypt 2018-2019

EU 2020


https://doi.org/10.1101/2020.11.03.361634
http://creativecommons.org/licenses/by-nc/4.0/

Cluster EU 2020

Cluster Eurasia 2016-2017
Cluster Egypt 2018-2019

@ e A\ /Duck/Egypt/SMG4/2019

Ol

@ A/mute_swan/Netherlands/20015931-001

T T T
2016 2017 2018 2019 2020

Fig 2


https://doi.org/10.1101/2020.11.03.361634
http://creativecommons.org/licenses/by-nc/4.0/

	Beerens_H5N8_2020_BioXiv.pdf
	Novel incursion of a highly pathogenic avian influenza subtype H5N8 virus in the Netherlands, October 2020
	Nancy Beerens*, Rene Heutink, Frank Harders, Marit Roose, Sylvia B.E. Pritz-Verschuren, Evelien A. Germeraad, Marc Engelsma
	Wageningen Bioveterinary Research, Lelystad, the Netherlands
	Abstract
	Acknowledgments
	Address for correspondence: Nancy Beerens, Wageningen Bioveterinary Research, Division of Virology, P.O. Box 65, 8200 AB, Lelystad, The Netherlands. Phone: +31 320 238217, email: nancy.beerens@wur.nl

	Fig1_MLtree_HA_v2_A4
	Fig2_final
	㠵‰⁯扪਼㰯匯啒䤊⽕剉⡨瑴灳㨯⽤潩⹯牧⼱〮ㄱ〱⼲〲〮ㄱ⸰㌮㌶ㄶ㌴⤾㹥湤潢樊㠶‰⁯扪਼㰯呹灥⽁湮潴ਯ䉯牤敲⁛〠〠そਯ剥捴⁛ㄳ㐮ㄸ‸㈷′㠶⸹㔶‸㌷崊⽁†㠵‰⁒ ⽓畢瑹灥⽌楮款㹥湤潢樊㠷‰⁯扪਼㰯匯啒䤊⽕剉⡨瑴瀺⼯捲敡瑩癥捯浭潮献潲术汩捥湳敳⽢礭湣⼴⸰⼩㸾敮摯扪ਸ㠠〠潢樊㰼⽔祰支䅮湯琊⽂潲摥爠嬰‰‰崊⽒散琠嬲㤹⸱㠠㠱ㄠ㐲㘮㤹㘠㠲ㅝਯ䄠‸㜠〠删ਯ卵扴祰支䱩湫㸾敮摯扪ਸ㤠〠潢樊㰼⽓⽕剉ਯ啒䤨桴瑰猺⼯摯椮潲术㄰⸱㄰ㄯ㈰㈰⸱ㄮ〳⸳㘱㘳㐩㸾敮摯扪ਹ〠〠潢樊㰼⽔祰支䅮湯琊⽂潲摥爠嬰‰‰崊⽒散琠嬱㌴⸱㠠㠲㜠㈸㘮㤵㘠㠳㝝ਯ䄠‸㤠〠删ਯ卵扴祰支䱩湫㸾敮摯扪ਹㄠ〠潢樊㰼⽓⽕剉ਯ啒䤨桴瑰㨯⽣牥慴楶散潭浯湳⹯牧⽬楣敮獥猯批⵮振㐮〯⤾㹥湤潢樊㤲‰⁯扪਼㰯呹灥⽁湮潴ਯ䉯牤敲⁛〠〠そਯ剥捴⁛㈹㤮ㄸ‸ㄱ‴㈶⸹㤶‸㈱崊⽁†㤱‰⁒ ⽓畢瑹灥⽌楮款㹥湤潢樊㤳‰⁯扪਼㰯匯啒䤊⽕剉⡨瑴灳㨯⽤潩⹯牧⼱〮ㄱ〱⼲〲〮ㄱ⸰㌮㌶ㄶ㌴⤾㹥湤潢樊㤴‰⁯扪਼㰯呹灥⽁湮潴ਯ䉯牤敲⁛〠〠そਯ剥捴⁛ㄳ㐮ㄸ‸㈷′㠶⸹㔶‸㌷崊⽁†㤳‰⁒ ⽓畢瑹灥⽌楮款㹥湤潢樊㤵‰⁯扪਼㰯匯啒䤊⽕剉⡨瑴瀺⼯捲敡瑩癥捯浭潮献潲术汩捥湳敳⽢礭湣⼴⸰⼩㸾敮摯扪ਹ㘠〠潢樊㰼⽔祰支䅮湯琊⽂潲摥爠嬰‰‰崊⽒散琠嬲㤹⸱㠠㠱ㄠ㐲㘮㤹㘠㠲ㅝਯ䄠‹㔠〠删ਯ卵扴祰支䱩湫㸾敮摯扪ਹ㜠〠潢樊㰼⽓⽕剉ਯ啒䤨桴瑰猺⼯睷眮潩攮楮琯敮⽡湩浡氭桥慬瑨⵩渭瑨攭睯牬搯異摡瑥ⵯ渭慶楡渭楮晬略湺愯㈰㈰⼩㸾敮摯扪ਹ㠠〠潢樊㰼⽔祰支䅮湯琊⽂匼㰊⽓ 匠⽔祰攠⽂潲摥爠⽗‰ਾ㸊⽂潲摥爠嬰‰‰崊⽈⽉ਯ剥捴⁛㈰ㄮ㈰㠠㘱㤮㈸㌠㔲㘮㜠㘳㠮㈵㙝ਯ却牵捴偡牥湴‴ਯ䄠‹㜠〠删ਯ卵扴祰支䱩湫㸾敮摯扪ਹ㤠〠潢樊㰼⽓⽕剉ਯ啒䤨桴瑰猺⼯睷眮潩攮楮琯敮⽡湩浡氭桥慬瑨⵩渭瑨攭睯牬搯異摡瑥ⵯ渭慶楡渭楮晬略湺愯㈰㈰⼩㸾敮摯扪਱〰‰⁯扪਼㰯呹灥⽁湮潴ਯ䉓㰼ਯ匠⽓ 呹灥 䉯牤敲 圠《㸾ਯ䉯牤敲⁛〠〠そਯ䠯䤊⽒散琠嬶㠮㘰〱‶〰⸳〹‱㐷⸷ㄵ‶ㄹ⸲㠳崊⽓瑲畣瑐慲敮琠㔊⽁†㤹‰⁒ ⽓畢瑹灥⽌楮款㹥湤潢樊㄰ㄠ〠潢樊㰼⽓⽕剉ਯ啒䤨桴瑰㨯⽶潧敬瑲敫慴污献湬⽳潯牴穯敫㈮桴浬⤾㹥湤潢樊㄰㈠〠潢樊㰼⽔祰支䅮湯琊⽂匼㰊⽓ 匠⽔祰攠⽂潲摥爠⽗‰ਾ㸊⽂潲摥爠嬰‰‰崊⽈⽉ਯ剥捴⁛㘸⸶〰ㄠ㔴㌮㌸㤠㈶〮㠰㐠㔶㈮㌶㍝ਯ却牵捴偡牥湴‶ਯ䄠‱〱‰⁒ ⽓畢瑹灥⽌楮款㹥湤潢樊㄰㌠〠潢樊㰼⽓⽕剉ਯ啒䤨桴瑰猺⼯摯椮潲术㄰⸱㄰ㄯ㈰㈰⸱ㄮ〳⸳㘱㘳㐩㸾敮摯扪਱〴‰⁯扪਼㰯呹灥⽁湮潴ਯ䉯牤敲⁛〠〠そਯ剥捴⁛ㄳ㐮ㄸ‸㈷′㠶⸹㔶‸㌷崊⽁†㄰㌠〠删ਯ卵扴祰支䱩湫㸾敮摯扪਱〵‰⁯扪਼㰯匯啒䤊⽕剉⡨瑴瀺⼯捲敡瑩癥捯浭潮献潲术汩捥湳敳⽢礭湣⼴⸰⼩㸾敮摯扪਱〶‰⁯扪਼㰯呹灥⽁湮潴ਯ䉯牤敲⁛〠〠そਯ剥捴⁛㈹㤮ㄸ‸ㄱ‴㈶⸹㤶‸㈱崊⽁†㄰㔠〠删ਯ卵扴祰支䱩湫㸾敮摯扪਱〷‰⁯扪਼㰯匯啒䤊⽕剉⡨瑴灳㨯⽤潩⹯牧⼱〮ㄱ〱⼲〲〮ㄱ⸰㌮㌶ㄶ㌴⤾㹥湤潢樊㄰㠠〠潢樊㰼⽔祰支䅮湯琊⽂潲摥爠嬰‰‰崊⽒散琠嬱㌴⸱㠠㠲㜠㈸㘮㤵㘠㠳㝝ਯ䄠‱〷‰⁒ ⽓畢瑹灥⽌楮款㹥湤潢樊㄰㤠〠潢樊㰼⽓⽕剉ਯ啒䤨桴瑰㨯⽣牥慴楶散潭浯湳⹯牧⽬楣敮獥猯批⵮振㐮〯⤾㹥湤潢樊ㄱ〠〠潢樊㰼⽔祰支䅮湯琊⽂潲摥爠嬰‰‰崊⽒散琠嬲㤹⸱㠠㠱ㄠ㐲㘮㤹㘠㠲ㅝਯ䄠‱〹‰⁒ ⽓畢瑹灥⽌楮款㹥湤潢樊ㄱㄠ〠潢樊㰼⽓⽕剉ਯ啒䤨桴瑰猺⼯摯椮潲术㄰⸱㄰ㄯ㈰㈰⸱ㄮ〳⸳㘱㘳㐩㸾敮摯扪਱ㄲ‰⁯扪਼㰯呹灥⽁湮潴ਯ䉯牤敲⁛〠〠そਯ剥捴⁛ㄳ㐮ㄸ‸㈷′㠶⸹㔶‸㌷崊⽁†ㄱㄠ〠删ਯ卵扴祰支䱩湫㸾敮摯扪਱ㄳ‰⁯扪਼㰯匯啒䤊⽕剉⡨瑴瀺⼯捲敡瑩癥捯浭潮献潲术汩捥湳敳⽢礭湣⼴⸰⼩㸾敮摯扪਱ㄴ‰⁯扪਼㰯呹灥⽁湮潴ਯ䉯牤敲⁛〠〠そਯ剥捴⁛㈹㤮ㄸ‸ㄱ‴㈶⸹㤶‸㈱崊⽁†ㄱ㌠〠删ਯ卵扴祰支䱩湫㸾敮摯扪਱ㄵ‰⁯扪਼㰯匯啒䤊⽕剉⡨瑴灳㨯⽤潩⹯牧⼱〮ㄱ〱⼲〲〮ㄱ⸰㌮㌶ㄶ㌴⤾㹥湤潢樊ㄱ㘠〠潢樊㰼⽔祰支䅮湯琊⽂潲摥爠嬰‰‰崊⽒散琠嬱㌴⸱㠠㠲㜠㈸㘮㤵㘠㠳㝝ਯ䄠‱ㄵ‰⁒ ⽓畢瑹灥⽌楮款㹥湤潢樊ㄱ㜠〠潢樊㰼⽓⽕剉ਯ啒䤨桴瑰㨯⽣牥慴楶散潭浯湳⹯牧⽬楣敮獥猯批⵮振㐮〯⤾㹥湤潢樊ㄱ㠠〠潢樊㰼⽔祰支䅮湯琊⽂潲摥爠嬰‰‰崊⽒散琠嬲㤹⸱㠠㠱ㄠ㐲㘮㤹㘠㠲ㅝਯ䄠‱ㄷ‰⁒ ⽓畢瑹灥⽌楮款㹥湤潢樊ㄱ㤠〠潢樊㰼⽓⽕剉ਯ啒䤨桴瑰猺⼯摯椮潲术㄰⸱㄰ㄯ㈰㈰⸱ㄮ〳⸳㘱㘳㐩㸾敮摯扪਱㈰‰⁯扪਼㰯呹灥⽁湮潴ਯ䉯牤敲⁛〠〠そਯ剥捴⁛ㄳ㐮ㄸ‸㈷′㠶⸹㔶‸㌷崊⽁†ㄱ㤠〠删ਯ卵扴祰支䱩湫㸾敮摯扪਱㈱‰⁯扪਼㰯匯啒䤊⽕剉⡨瑴瀺⼯捲敡瑩癥捯浭潮献潲术汩捥湳敳⽢礭湣⼴⸰⼩㸾敮摯扪਱㈲‰⁯扪਼㰯呹灥⽁湮潴ਯ䉯牤敲⁛〠〠そਯ剥捴⁛㈹㤮ㄸ‸ㄱ‴㈶⸹㤶‸㈱崊⽁†ㄲㄠ〠删ਯ卵扴祰支䱩湫㸾敮摯扪਱㈳‰⁯扪਼㰯匯啒䤊⽕剉⡨瑴灳㨯⽤潩⹯牧⼱〮ㄱ〱⼲〲〮ㄱ⸰㌮㌶ㄶ㌴⤾㹥湤潢樊ㄲ㐠〠潢樊㰼⽔祰支䅮湯琊⽂潲摥爠嬰‰‰崊⽒散琠嬱㌴⸱㠠㠲㜠㈸㘮㤵㘠㠳㝝ਯ䄠‱㈳‰⁒ ⽓畢瑹灥⽌楮款㹥湤潢樊ㄲ㔠〠潢樊㰼⽓⽕剉ਯ啒䤨桴瑰㨯⽣牥慴楶散潭浯湳⹯牧⽬楣敮獥猯批⵮振㐮〯⤾㹥湤潢樊ㄲ㘠〠潢樊㰼⽔祰支䅮湯琊⽂潲摥爠嬰‰‰崊⽒散琠嬲㤹⸱㠠㠱ㄠ㐲㘮㤹㘠㠲ㅝਯ䄠‱㈵‰⁒ ⽓畢瑹灥⽌楮款㹥湤潢樊ㄲ㜠〠潢樊㰼⽓⽕剉ਯ啒䤨桴瑰猺⼯摯椮潲术㄰⸱㄰ㄯ㈰㈰⸱ㄮ〳⸳㘱㘳㐩㸾敮摯扪਱㈸‰⁯扪਼㰯呹灥⽁湮潴ਯ䉯牤敲⁛〠〠そਯ剥捴⁛ㄳ㐮ㄸ‸㈷′㠶⸹㔶‸㌷崊⽁†ㄲ㜠〠删ਯ卵扴祰支䱩湫㸾敮摯扪਱㈹‰⁯扪਼㰯匯啒䤊⽕剉⡨瑴瀺⼯捲敡瑩癥捯浭潮献潲术汩捥湳敳⽢礭湣⼴⸰⼩㸾敮摯扪਱㌰‰⁯扪਼㰯呹灥⽁湮潴ਯ䉯牤敲⁛〠〠そਯ剥捴⁛㈹㤮ㄸ‸ㄱ‴㈶⸹㤶‸㈱崊⽁†ㄲ㤠〠删ਯ卵扴祰支䱩湫㸾敮摯扪਱㌱‰⁯扪਼㰯匯啒䤊⽕剉⡨瑴灳㨯⽤潩⹯牧⼱〮ㄱ〱⼲〲〮ㄱ⸰㌮㌶ㄶ㌴⤾㹥湤潢樊ㄳ㈠〠潢樊㰼⽔祰支䅮湯琊⽂潲摥爠嬰‰‰崊⽒散琠嬱㌴⸱㠠㠲㜠㈸㘮㤵㘠㠳㝝ਯ䄠‱㌱‰⁒ ⽓畢瑹灥⽌楮款㹥湤潢樊ㄳ㌠〠潢樊㰼⽓⽕剉ਯ啒䤨桴瑰㨯⽣牥慴楶散潭浯湳⹯牧⽬楣敮獥猯批⵮振㐮〯⤾㹥湤潢樊ㄳ㐠〠潢樊㰼⽔祰支䅮湯琊⽂潲摥爠嬰‰‰崊⽒散琠嬲㤹⸱㠠㠱ㄠ㐲㘮㤹㘠㠲ㅝਯ䄠‱㌳‰⁒ ⽓畢瑹灥⽌楮款㹥湤潢樊ㄳ㔠〠潢樊㰼⽓⽕剉ਯ啒䤨桴瑰猺⼯摯椮潲术㄰⸱㄰ㄯ㈰㈰⸱ㄮ〳⸳㘱㘳㐩㸾敮摯扪਱㌶‰⁯扪਼㰯呹灥⽁湮潴ਯ䉯牤敲⁛〠〠そਯ剥捴⁛ㄳ㐮ㄸ‸㈷′㠶⸹㔶‸㌷崊⽁†ㄳ㔠〠删ਯ卵扴祰支䱩湫㸾敮摯扪਱㌷‰⁯扪਼㰯匯啒䤊⽕剉⡨瑴瀺⼯捲敡瑩癥捯浭潮献潲术汩捥湳敳⽢礭湣⼴⸰⼩㸾敮摯扪਱㌸‰⁯扪਼㰯呹灥⽁湮潴ਯ䉯牤敲⁛〠〠そਯ剥捴⁛㈹㤮ㄸ‸ㄱ‴㈶⸹㤶‸㈱崊⽁†ㄳ㜠〠删ਯ卵扴祰支䱩湫㸾敮摯扪਱㌹‰⁯扪਼㰯呹灥⽇牯異ਯ匯呲慮獰慲敮捹ਯ䤠瑲略ਯ䍓⽄敶楣敒䝂㸾敮摯扪਱㐰‰⁯扪਼㰯呹灥⽇牯異ਯ匯呲慮獰慲敮捹ਯ䤠瑲略㸾敮摯扪਱㐱‰⁯扪਼㰊⽒敧楳瑲礨䅤潢�


