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Molecular evolution of the hypervariable region of the attachment

glycoprotein gene in human respiratory syncytial virus subgroup B
genotypes BA9 and BA10

Koo Nagasawa*1.2, EikoHirano, Miho Kobayashi*3, Akihide Ryo™, Kazunori Oishi*2,
Masatsugu Obuchi*® ,Naruhiko Ishiwada*, Masahiro Noda*2,
Makoto Kuroda*7,Naoki Shimojo*!, Hirokazu Kimura*2

1 Department of Pediatrics, Graduate School of Medicine, Chiba University

- "2 Infectious Disease Surveillance

Center, National Institute of Infectious Diseases - *3Gunma Prefectural Institute of Public Health and

Environmental Sciences - 4 Department of Microbiology, Yokohama City University, Graduate School of

Medicine - *® Department of Virology, Toyama Institute of Health - *6 Division of Infection Control and Prevention

Medical Mycology Research Center

. Pathogen Genomics Center, National Institute of Infectious Diseases

Infection, Genetics and Evolution, 36, 217-223, (2015)

We studied the molecular evolution of the C-terminal
3rd hypervariable region in the attachment
glycoprotein gene of human respiratory syncytial virus
subgroup B (HRSV-B) genotypes BA9 and BA10. We
performed time-scaled phylogenetic analyses using
BayesianMarkov chainMonte Carlo methods. We also
performed a genetic distance analysis (p-distance
analysis), positive and negative selection analyses, and
a Bayesian skyline plot (BSP) analysis. We found that
genotype BA9 diverged from the common ancestor of
genotypes BA7, BA8, and BA10, while genotype BA10
diverged from the ancestor of genotypes BA7 and BAS.
Strains of both genotypes were distributed worldwide.
BA9 and BA10 diverged between 1999 and 2001. Both

BA9 and BA10 evolved rapidly (about 4.8 x 10-3
substitutions/site/year) and formed three distinct
lineages in a 10-year period. BA10 strains belonging to
lineage 3 had large genetic distances (p-distance N
0.07). Thus, it may be possible to classify these strains
as a new genotype, BA11. No positive selection site was
detected in either genotype. Phylodynamic analyses
showed that the effective population size of BA10
decreased gradually since 2010 and BA9 slightly
decreased since 2009. The results suggested that the
recently prevalent HRSV-B genotypes BA9 and BA10
evolved uniquely, leading to epidemics of HRSV-B
worldwide over a 15-year period.
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Development of a Practical Method
to Detect Noroviruses Contamination in Composite Meals

Hiroyuki Saito*!, Miho Toho, Tomoyuki Tanaka*2, Mamoru Noda*3

*1 Akita Prefectural Research Center for Public Health and Environment 2 Sakai City Institute of Public Health

*3 Division of Biomedical Food Research, National Institute of Health Sciences

Food and Environmental Virology, 7,239-248 (2015)

Various methods to detect foodborne viruses
including norovirus (NoV) in contaminated food have
been developed. However, a practical method suitable
for routine examination that can be applied for the
detection of NoVs in oily, fatty, or emulsive food has not
been established. In this study, we developed a new
extraction and concentration method for detecting
NoVs in contaminated composite meals. We spiked
NoV-GI.4 or -GII.4 stool suspension into potato salad
and stir-fried noodles. The food samples were
suspended in homogenizing buffer and centrifuged to
obtain a food emulsion. Then, anti-NoVGI. 4 or
anti-NoV-GII.4  rabbit serum raised against
recombinant virus-like particles or commercially

available human gamma globulin and Staphylococcus
aureus fixed with formalin as a source of protein A
were added to the food emulsion. NoV-IgG-protein
A-containing bacterial complexes were collected by
centrifugation, and viral RNA was extracted. The
detection limits of NoV RNA were 10-35 copies/g food
for spiked NoVs in potato salad and stir-fried noodles.
Human gamma globulin could also concentrate other
NoV genotypes as well as other foodborne viruses,
including sapovirus, hepatitis A virus, and adenovirus.
This newly developed method can be used as to identify
NoV contamination in composite foods and is also
possibly applicable to other foodborne viruses.
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Dissolution of Inorganic Ions by Leachate

Quality of an Industrial Waste Landfill

Hirokazu Tanaka + Tomonori Ishigaki*! - Kazuto Endo™!
+ Masato Yamada*! - Kazuo Kamura*2

*1 National Institute for Environmental Studies *2 Faculty of Science and Engineering, Waseda University

2nd Symposium of International Waste Working Group — Asian Regional Branch 2015 (Apl.2017. Shanghai)

Washing out of salts is an important mechanism for
stabilizing waste landfills. The dissolution behavior of
salts is affected by many complicated factors, for
example, the anaerobic atmosphere inside a waste
layer, the affinity of the salt with wastes, and the
formation of solid compounds. Therefore, in this study,
the solubility behavior of the ions over time was
evaluated using the concentration of the major
inorganic ions contained in the leachate of the
adjoining industrial waste landfill areas with different
reclamation times. There were eight major ions in
leachate (CI, SO4%, HCOs, Na*, K*, Ca2*, Mg2+, NH4*)
and the ions maintained their charge balance. The
concentrations of these ions were substantially altered
at the end of reclamation. During reclamation, the
concentration increased because a large amount of salts
was contained in the reclamation waste compared with
the landfill area. However, the increase in the
concentration of some ionic species slowed toward the
end of reclamation. After the end of reclamation, the
concentration trend for each ionic species was classified

FRHER Q)

into one of three categories. The first group contained
Cl, Na*, and K*, which showed a exponential reduction
in concentration. These are readily soluble elements
that are largely unaffected by the conditions inside a
waste layer. The second group contains SO42, Ca2*, and
Mg+, which did not show a continuous trend. All of
them are multivalent ions, and are easily affected by an
anaerobic condition. The third group contains HCOs
and NHy4*, which showed an continuous increase and
decrease in concentration over time. This change in
concentration may have been caused by the
decomposition of organic matter. For the first group,
after the end of reclamation, the half-life of the K*
concentration was the longest, and that of Cl- was the
shortest. This difference may have been caused by the
mobility of each ionic species in the waste layer.
Compared with ClI', Na® and K* are not easily washed
out, so these ionic species do not readily undergo cation
exchange with the surface of the reclamation waste
particles.
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SR Lo CTERDICKRE RZEI R o T,

mI () CTIAFITMiEA 4 OEERE L.
PMas DFEEA A L IRE & KK O E R IR E I
BN R DT, ZZBITHEREA 4 OFIENEWIERIX, K
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N AT CLLIRTR) 1, MR e R R & e AR o 72,
ZOERO—DE LT, AREOEIIIZEER AR IE
AR ENRBEBRLTWS EEZ LN,

BHIERNICBIT 5 B AR BB A X D RRYER A
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= Dt) , ZAVIXTTI~H= (At) BLOT =
vavwXZ=0 4@ 9F, /-5 Hix LiLofEE» S Hk,
Hm BLOIt #%< 6 i, 5127 HIZ2 5 & Hfo %
KB ThoTo, BHEREM T LICHD LR HRITH 6%,
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BAEHT, B~BIIRARZHEERND 7, BLARFR T
WAL L2 gh A 2n D DN CL HEE S b B HIX D
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TE L Al 2 P DX o0 3 T = Lt & ST
HRREORIELE L, MEES A, 7TA. 9 AB LI UOARFE 4
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(Io)D 4 JF 8FETH 7=, HLIZWTH ORI & ERE S
., REoE SREEE 2 5, Hk lid 4~5 AD
CERAE &, FIFES H1 & Hm 035 B OERAEFEIARE %
Mol —J5. 8~9 AIZIZ Hl & Hm oshhsinr 5
FIVICEEATE Lz, 2k T SFTS Bz HHicix
172 AR E L LIz, &@TRETh -7z, ZhUE~F =0
RS 1 TR T D~ X =D 0 A VAR
T IE BT A TANZRENRDINT EIZRE N
boLEZLNT,

QUEChERS % fiW- 2 B L OV Kk
XA =aF ) A NREEDO—FoITEDOKRET

A - L T

55 38 [l AR AT « 5 33 IR EEA AR RS (PRl 27 45 10 A, Riliii)

XA =aF ) A4 FRERKITAERY o REROMNR K
E LT 1990 FFREEN DN D T RIETH 523,
XY NRTF 7 BRI B R~ OB S FEE ST
D, x A =aF A4 FREKIT M ~OFEMEIT AR
L ENTWDN, IFEDOWIFET, —#HoxrA=aF /A F
RBIPIHFIEOMPRRICEEE 5 2 DR[REER S D &
OWENRRINTEY, BINTIZZN 6 DREIED ADI,
ARD # RETEIZ G H D, B FBRICT HEMTOKY
WOWTHHBEOELBRERE-TRBY x4 =a2F /A
RREIRSHT OMLBIEREE LT D,

FIT ARIZBW TR A =aF /A FREREOK
ARG 28 % | RNICHRIE T 2 B O e A iR
HTEEHME LT, A =aF /4 FREHEE16/LE
MDO—FSHIEIC DN THRE 21T 7=,

QuEChERS &% H W7o BIALBEEIZ DUV TR L 72
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Standardization Standard Method EN 15662 (VL T, EN
B) Bk E L.~ MY v 7 ARBRTERTHI LI
L0 T & A EDILEMITHOWT BIF R EIERNE Sz,

MBI L Ok AR B & L CRINIEIIGRER 21T - 7= f 5R.
16{LE Y 14 LA DV TEILERIE 7T0~120% D #i[H
&2, CPMA BXOTFNA © 2 {LEMIZHONTE 6
~TEBRELZEINT B Z ENTET,
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FETH D,
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RoEZ, ARk, BBREE IR I9, AdV 12iX%
<OMBRRHY , FIZA~GREICHFES L, TOREL 5]
XRIFTEBOMEEELNHAETH D, MITHEAMRER

(EKC) (I DB+ 5 8%, 198, 377 537 54

BB I THIERZEND LHESNTWD,

BHETIZ, ZNETICS AdV OB X OFRE % £
LC&E72A, 2014 4E 11 A5 2015 £ HZoT CTHI4E
IZHA EKC BERAEN L A IR, 22T, AdVD
W%k E £ L, FITIRIICOWTE L DO THRET S,

2014 4 11 A ~2015 4 8 A DRIZ, EHIRPN D E R
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. 53 19 BB LN 3 BN 1 &N, 54 Bl
BHE R L, 64.7%% 57, BEDOFRABNCH
5 &, 54 TE 2014 4F 11 AT 14, 12 H i< 34, 2015
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[BPEFE J515] 2009 4 1 A 525 2013 45 12 A TN
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R E T,

[%£2] RSV-A /5F5 ON1 1%, & Dt E 75 NAL
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25 HLIE RSV BYYE O F R FE T 5 AlREMER S D 729,
At b B T RO 20— T U ARNETH
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B, 29 LERERWEIC L D NDOFFRZROMEER 2R 7 &~
DREFEFELBE SN TS, 72, [RETOHEME I
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KEED BB LT & ORI - OB X ) TSP
TEEEAE < A B BARe, TR (I3HR L) b0
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T v APFEICIZS R AeH T 5720, B HE205y
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EREERET D720, BN E R L L& 21T
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EHRA & 72 5 BAKLBE B 2014 4FE O 0 (2 ham
HWXTHAELT-OZZIT T, FFEKZE 10 Hrb 11 A
FOFMAE 3, 5, 7 A, FMusiofAE Ersiiise s =
ICOEHBEEEY 77 v F 7T (SFGR) OBz ATz, T
bbb, R TRIOFRETHI~F =L, FvF=BOY
~7Z7vF~vH= (Hh), 7¥ v FF~F= H)., 5
~&= Hf), A4  NrFF~F= (Hm), ¥ IAF~<F
= (Hfo) BLOeFrrHF~x= (Hk), Ei=xh¥%3
XTTwH= (AY), XAV I~H= (Dt) BLIOT
FHaya (It) O 48 9% 1,080 fHAT, b 863 k%
B L7,

~ X = RETHEFIER %, FHAREZ SPG 1AL LT
L929 MifaT 2~4 BWREE L=, BRI 4 FEOE
7 a—F )VHUR (Rickettsia japonica Fi 1) C3 & SFGR
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APUIF KT D SO % 3R~ R O SO & b L
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SrBERE RT3 A o Dt £hi 59 flfRH 3 LUV At £ 8
fERF B4 LR, £72 5 Ho At Shid 29 (@K 5 2
Bk, &5 7 Ao Hh k16l 26 1 #kDE 5 8T
Holz, Dt B L Hh HRKIL 4 BEHOE , 7 n—TF 1
PR TIZBME T R. japonica & 78 < JRME X, At HHSEEE
IZOWTIIER DV H AR T O BERIN D R. tamurae H3HE
HEnsd, SEIOSEEREL. O~ =160 R,
Japonica 3 X O R. tamurae DRIMER THH—TF7, BHHA
TiX Hh &G WS FE & S5 HI OBGERE RS
Wi L EE o, EORHIPENLEL Bbh b,

FHEONEE, F 23X = LREDOA L F—T oA R
BT 2 I — (ER 2746 H. &HGH) . Pk 27 4
& A ARBRE AR A S (B (Fk 27 48 A, #ikm)
BLOE 70 B HABEBYFERVE HASHRS (R
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EATEE T I L Tc RS ORIERNS KRB O —F o1

SRR N ZS T -
SRR 27 4 M A SE T A
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NTW5, BT ORIEROSHITIE, —RANICKERR R
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Mo b, —BIZAETE AR LD, £, EEE
T 28 EORE S 2 < | PEFRENER L Vo o R
MWD, SHIT, BF N7 - BEBELTIIARNT A%
LGRERT AT VEOEIENMENE VW E L H D,
—J5. HHEOSHELE L TRV SR TV AEHT-HPLC
B, BRI A 295 S O OEENHE T, LA
R T HOBELITZ 5, 22 T, ZOBMIEZIGHL
B ORIEENS K OH RO SRR AR 4 IR RF 2 R L5
B EE R Lz,

SIvEWIT. ZEF/E, YL VB, T Fa R,
REGFXVEBRBEMRZ AT NVE (mFL, e, A
Iavn, TFN A TFN) BV TR A,
TEANVNT 7y LU TLELT,

TSR - LR

W - AEBESES fAeEEa CFRR 28 42 2 H | IRT)

PI— (b L7230 10g 28I/ . 10%5E/k R Y
7 25-0.01mol/L ¥ 20mL % H W\ THATEIZE L7-1%.
BHTEED L2 O TiED . 200mL D A 2 Y o F—|C
AfL, T0%A X ) —/LT200mL & Lz, TDOAZTY
K — W2 520 B LR HEIR T 24 BEE&T L=, %
Witk BB HMEO 9 5 5mL % 0.1mol/L U %
THIRL T, 8% 20mL & LIEfIL7Z, Z®2mL %
Oasis HLB (60mg) (Zffif L, /K 3mL THFk, A%
J—=NTHRHL, amL & L7 DEA VT T T 4 VH
—TAl L CRBRERE LT,

BWTANRIC A X ) — VBRI LB 2{T-o72 L 2 A, /%
T A XV EBEFERT AT VEOEIEEN RIFIZ 72 5 7253,
—HBD BT DWW T FM Y OREIZ 0 B DO H1 5
ASDEFERT 5N D Z N HEESHT-, ZDH. 15
LI IZENTAME 2 Oasis HLBIZ X 0 #H U, #onEina
B (n=3) &{To7/=& A, 2TOIAEMIT OV TREILER
83.0~102.2% D RAF R fE RN H 6T,
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FHEL - UAREGL - A S I RET - MRET
SRk 27 RO AR £ E S i - Ak pAEEe (CERK284E 3 AL 4 W Em)

AHEE DS AT 2 S 287D 5 B, AmpC M B-F
7 Zw—PlEEpEA, CTX-M B B-5 7 2~v—F DL,
TNWNARREZ—POEALICLY BT = AROT AR
L FROEAIMENERS S D 72 L85 1A ROt E
fa T ORI X 2 HAIMEAL S EH ST b, Bz 77
A X RPEOMMES TR — B REM 72T T < L B %
B TRIGUET D &ND 20, 4E e b kRL Al
M OB OERIZSOW T EHRNICBIT 2R 0%
KR 2 TR Uiz, £72. Bis TR % 55hE L3R
PEBAR T ORI IR & 7T LT,

RN O ) EFEREB DS DRI 2 52 1 - Bk IC DWW T 3K
BBz M % e USRAIM B AR TR A IR 2 T2 L7, 38
FIEZPERBRIT, R4 7L — MEEITT 1+ 227 (KB)
e EhE L7z, ROmYE). ICFR) ., SOZE) o @ i
CLSI2012(M100-22)I 2L L, R £7213 I L HE SN
B W SRAIM AR & U 7o, SERIMHE RIS 71, CTX-M M|
TEM A, SHV & IMP %!, NDM %!, VIM %! KPC !
BER® AmpC MED B - 77 X ~—FEHEAELBIZON
TPCRIETHH Lz, &b, FMEMEIER %Az
T4 AV HEB O Carba NP test 2 %0 L, A4 E

FEFER (21)

B RFER LS LEabE T,

2013 4 4 A~2016 4 2 HICRE S mkkiE,
Escherichia coli 527 ¥, Enterobacter spp. 72 k.
Pseudomonas aeruginosa 39 . Stenotrophomonas
maltophilia 20 ¥k, Citrobacter spp. 13 ¥k. Proteus
spp. 13 #k. Klebsiella spp. 11 ¥k, Serratia spp. 11
B LOZOMOERE 8 T, 714 BkTh o7,
Escherichia coli YA OEREIZ BT 2 FAIMHEREIL, &7
FHEHARY VRE MO T Z DY LITONTIE
55/187 #£(29%). &7 7 n AR U » REMWHA DL 7 = &
AZONTIE 201167 #:(12%), H /RS FARDA I8
A OWNTIE 32/167 #(19%), [ U< ALK AR
DA VAR JIOWTIL 20/167 kR (12%) EThH o172,
B AN N RIEAIM R OIFE A EDN
Pseudomonas aeruginosa TH Y . WPNMERHAE X 10
OB TH-T-, £72, PCR JEIC & D FEAIMMEEE T
HifE F(genotype) & . FHERERILEARZ A\ 2T « 27 ik
# &L O Carba NP test D F(phenotype) DA EBIA, F
BRICHERS STz,

RRGUEF LB MFRAE (2015 48 EHR)

/INFRFRANR - SIS -

ERT

YRR 27 RFEMUG R AEMTEIT RE ik a0 - LRSS B s (CERR 28 4F 3 A, 4l ETH)

JRYWEFAEBMFTEICB VT, 2015 4E 1~12 A O/ O
AP 789 4 (803 Mi{K) 2o\ T W A L AT &
L. 2016 4F 2 ARKE T 5434 (550 #ifk) b AL
AW STz,

YL E R 114 4 (114 BK) 1o Tk, /e oA
A (GID) 874 BTHE) ., mE YA L RAA254 (25
WBR) S ENd-, A v 7 = PR 126 4 (126
Fik) 12 oW Tk, 2015 4E 1~5 A (2014/15 > —XV)
IZ AH3 M 101 4 (101 ffR). B 21 4 (21 fk) 23
BH SN, A2 7NV LSO ERIE R 454
HIZOWTIE, RSUANRTT4 (TTHRIE), B hA X =

2—FTANAR 344 B4WIR), 7T/ IANA T4
(TLRAR) . T4 7 AR 434 (43 FafR) Sk &
Nz, WABEFSMEEN 15 4 (15 BiK) Iz >\WTid, 757/ ¥
ANA 154 (A5HR) (2% 44, 48 4 8%5%) Bk
HENT-, WATHAREES 36 4 (36 HK) 1I2HoWTIE,
TT I UANA 364 (36 k) (378 : 104, 54 Hl :
20 &%) P ENE, TUoT UL NVARER (FE
AR, ~LoR v X —F MR MERIEARS) 44 4 (58 fiiA)
WCoOWTIE, A7y F—UA LR 214 (28 MiR)
(67 : 144, 167 : 5 4%) ERHmH SN,



BFBRANOI)INZEBIT 5 HBCD OFEBEIZDOWT

=K 5

@ H BRI TN 331 5 B3 SREERR A HBCD (12 & 5753
EREAR T D720, BN Z TG & L) & 21T
STz, PN 30 {)I] 32 M & kR Iz, LAk 26 4 10 H ~
Rk 27 45 1 AIZERBL L 7)1k, JEE Yo HBCD %%y
Br U 72l e, SR OMHER T N R L T Bl
05 DIEFENCC 5 ) CRREEA (L A BR B SRR

(BRBEHET)

(H23-24) OfcsffE %2 - HBCD At &z, =
VO D EPREER N2 Ttk 2 X 8] > 72 Rl A 2 1
% 27 £F 11 A~k 28 4 2 HIT/ ) CoElE L7zl R, —
FROFIEFT OEL T TR B LA DHERR S, JEHIEA
e T,

i S E 15 2 AN T B L5355 D38 A 77 X ZE BT
~ENLREHM & RAAKKNIC K DB~

FARPRTE (BRETHD)

T35 D FT AR B BEIEIZ DN T JEIZE D 5 Hitk
Zi- L TWA Z & 2R A O IT I ek o
AT T ARELENVELERDN, 2D XD hTEILS
Kipa A MRBEL Db REEE R LT,

R, H2 LB NI 45 0 A &
AR TE RS CHIE T 2 TIE T AR ME Tl 0 FEMME
IZOWTREBRZ T o I fE R 212, BT b7 e 5
I OIS TIRM L, T ARE & R AKAL, KR,
SEBREA D & ORGE AT & o BN & R L 7=,

REBRORER, RAKKMME T2 LA AD CHy
BXOCOBENEGL Y O BFEIXMETLE, 202 L
DSBS IR TIA U T2 0 A DM KK LR TRIA
ELTHEL, TNOBKMKETRIZKHENDZ LT

Oz EDEBMPEET-LEZBND, 2B, CO2 2T
KRB E DGR HIREN LA LT WHIIZH D L X
2R L2 A A ) = X D DFFEAED RIS S iz,
F 7o, W T A OFEFILRAE I X 2 HEM O - Bk
KRy R % SRS 2 28 PR AKIKNL & KIBDO R EE ST 5
HAPREE TUE ., AR 3 R O FE ORI AR
NS IRIo T,

INHDOZ LN BATEITEIEERELZTMT 7200
T ) S FEE U AR O EMMIZRIEN &
HEERDNMEDREN AL HBIHRIMTE D &M
B W R R 72 & D ALAS 35 D 22 A % 3l 9~ 5 72 80 D fF
WMEBDITFELELUIFATH S,

BHIRIZEBIT D PMos &R ERF D ZEENMRIAIZBE 3 550
o RIE (EP=E)

BANDOL MG T PMes DRMIE=2 1V 0 7 &7 mi
FERED MBI SERBIZ DWW TR 21T o 72,

SR 26 4RO PMes HERMEIL. 1 AR MIkGRE 217
ST BN 6 HUR AT O R CREEEMEIFER & 72 o 7o, 1R
Mafd D FHE L 22 % B Y TOpg/m 2B A2 7= Bld7eno 7z,

SERK 27 4FEE D PMas HOEEIEIL, 1 4F Rk E 217
ST HPN 9 HS T 2 HS (M. BEEHR) IRV T
BREERUEIE R & e o 7n, EEMUEOEAE L 725 B Y
70ng/m Z B 2 72 BiX 72 b o7z,

WNIE R TO PMas HEMEN EREIC 2 572 B
WX, 3 ARG Tl LT B,

JE [ DZEAEDS PMas IREICH 2 DB R T 570
PMoas SR ERFORE R & RN TIE R O PMa.s 2 LR
BEfRE & BUm A =) & OFEBEZ R~ TR R, AR 7 Bt
TR ORI 5% T — X EEFE LT- 5 2 CHAENT
LTWETZW,

PMas HiBERF DA B, % 5 iR _E O R EIC 7@
HHE R TOEENZFRERRME 2 85 5 7035 5.

At% . PMas mRERFOEFIZHOWT, A LORIET —
B aE L EDRTT—4 L OBMEZRIT L T E 7,
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BHRATRHE SN/ 0 U A )V AD5F LR
AN (AR 3)

JavAnA (NoV) i, BV IANVARHZEL, /
—UF—7 A NAFEEME—DOFE L L TR, NoV i,
AR DL FRL AR T ER B OB A, SRBEFE &
ML TOEBICLABHPHEBLOE b MR X DK
YIEDEMIBEAERK L 25 Z E8MBN TN D, BEICH
WA DS KIRAT L7 BR i, NoV O LW BRI HEL L
THO | ZRKHEL L HIBRIRUEAT O BEEPEDN R S 41T
W5, £Z T, &Nz NoV OB &M L, J4E
DOfEFIIZIT D NoV DL RO EREEZ A L,

Rk 22 44 H ~274- 8 HIZf@ RN TRA LI atEE
BRD 55 H X —~ATER AN b - 72 2B 15
RAEFIFEAE 68 Fiff] 847 MR A ARG & LTz, EATH)
BWEDOY TIVE A L PCRIZEIZHET T, NoV O E HE
i L7z, NoV 23 HH 72 iR 1%, cDNA 2> 5 Capsid NS
IR E L7277 4 ~— (G1-SKF/G1-SKR % L < i
G2-SKF/ G2-SKR) #/HWTPCR #%EfL, #A L7 k
=7 T AVEIT &0 L RRER A A IR E R . MR R REAT RS K
OSRAMRENT % FEHE L 7=,

TSR G OEMFEE 68 FHHID 5 B, 47 FHFD 5 NoV

R U, BB TR OSSR, G1 TiL 6 8 (G 1.1,
G1.2. GI.3, GIl.4, GI.5, G1.6), GII TiX8fffH
(GI.2,GI1.3.GI.4,GII.6,GI.12, GI1.13, GII.14,
GI.17) OBEETHRDFER SN, BEOEFITHRE S
Ni-BE ROV CHE RS 2 g3 2 &0 GI.2 1,
Rk 22 45 11 A~23 4 1 A OBHEREE L . ik 25 4 3
H~4 HOBEEECHESN, GIL.3 &5k 22 4F 11
~234F 3 H ORHERTE & Rk 26 4F 11 A ~27 4 1 H O
HEERE TSN TV, GI.6 BLUGI.14 {25\ T
W, BRI 1~2 LI & A E I O 720 5,
HEF OBV K AT TE o7z, GIL.4 1%, ik
24 4 3 A LIFTOM KR IT DenHaag2006b, ik 24 4 4
H~5 A ORI NewOrleans2009. Fpk 24 4 11 A
DA D f K IE Sydney2012 1245 S 7=, G114 (XHI4E
BLE<BREENTNER, Vk 26 FETME I TR
5%, R VIR 26 4 11 ALIKIC, GI.3 L GII.17
NE L &N T, BT RSCRAN TORERIIEE 2 /e
N, NoVIZA B LIITT D LTSNS0, Z0H)
MIZERTIRENDH D EE X BN,

PM_. s H D R 38 Al 57 D ZEEHZ DUV T

R (

PMa.s DFEATRIS L OBREEF OFBfiEHT O 7=, JN 4
Hio S TR 4 78 4522 2 R O PMas 4 TR & 24T - 7=,

ZOHRTY, RFEBTOFEIONT, Pk 26 F4F
LR 2T AR E AL L. MRIT LT,

BN 4 M CRIE L TV A28, s &b RERY (B
) CHEEREOHERIT X EITVh -,

M Z e OMBEZ N TRD & BRFICH~T,0C,
EC OFBIIEN -T2, Fo, EFRE, AF]|HAT, &
IRHNRRBE N E Dy o T, EOHISIZB N TEH OC DEIA MR
EC kv bm, 2[00 4 BEBREThH- T,



ek & B D> 6 RI- BB DR EIZ O\ T
NI FHZ ()

ILNEKF O pH IFA T FEEAS L5528,
BEZDE, MEBEBRNFOERKO—DEEZ LN TS,
AHEFETIT— I 2R R O FEIE & 72 2 V/Mn bt & Pb/Zn bt
{22 T H24~26 R DOZFFH AL 2 fesB L 7=,

V/Mn D V TG MREEOIEIE L e 2 &R TH 5D, Kb
TIEARDEERPE N LD, VIMn T HAL VK
WEHE STV, H24~H26 4EEE 0 V/IMn HOZHiZ
xR, EEOEHHNPKE L, Wo B OMEmn
DRONEN-o T2, BEEOFMT LW ER & e T2,

Pb/Zn HAZOWTIX, ATV Y OB L &

DR | KEEH KO Pb/Zn HIXER R & el L
WEHE SN TS, H24~H26 1EF D Pb/Zn b DZEHiZE
FrRoE, WTNOFE LTI LA PHRS L, B
DFFIE L 720 Z LR ST,

WA, R DR AR+ 5720, Pb/Zn b & FIEHE (A
ARGy BEASY) OMBERH L, ZORE, SO
X ALLFe,As,Pb E8RVMEBIN RO, FRIC, AFRIZBT
% pH OERTIIBRICE D SOLNEELTWDLHEDEE
Z bz,

B~ WIEEEECHICRIZ R 5 B —F ot Rk OB

BRI (BRETED)

FHA~VIER & OKEFHIGITIB O T IERIZ AT R 7
o< 7T 7EESHE (GC-MS) & MW\ TEIK A ST
LTV, LR —Foiriknko o Ttnsg, &
ZCUEEE Y VN EREE A v~ h 7T T EBSY
Brat (LC—MS/MS) #HAW =i &/t Lz,

SFTHEERT, (B BERfERTR LCMS—8050 % v
72 F72. BB 045 um AT LU T 4V H—T1—
FU DIk D AEUE DA L L, Btk &)k Z v
THRINEGEBR 21T - 7=,

ZORER, 154 FEOBEIRE —F T2 LR T,
F o, ALBEETEREREIN Z N ETO 5 BRI G 5 TR
D1k B 7= 0 ORERFEIE 40 235 6 20 /2 AEHE T &
7o IHITIFEAEDEIKITONT 70~120% D BT
EICER S BT,

PL DN B | ATV S s OB 7 S — 5 Mk
LLTHEMTHS Z RSN T,
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WA KBRESEEHIREIT

WA R DA SERE XA ZoaEiEk 11 50 & & PRI 8
B DAL SN TR Y | FHUICHI TR S TEET D, B
ZAE N A BB EL L 1 IUNE ORENE T LT — 3
HY BHNOKDOFNEZDKEIZDONTYIalb—Tg
VEBREIToTWD, Fio, HUNBNICIZR LR /158
AT L TR Y I HIKOBUK & ONEKHEHERBE R 2
BT 28T TN 5,

WA IPUNTT O P53 BT O B 72 &3 5 73,
FECRE DA 1V (WP E R KRBT B HE R ARTH H
FEMEM, BOWHMNSIEIC I~VE) LEW=b, Toik
FaHE L CADMNCRER X 2 8% LKA
X BKEFICRBRETT - 7, BBRET 6 DOXEIZ/3 T 5
AUy F I FUTILIRME D K BRI A Wil | V50

AT %E32(10)

MR EXR7R E A RE L, 20134E3 AMD 20143 A F T
OHRIFIZEE 21 BIOBAKREBR 21TV ENE O bah R
BTz, 7e 35 BERTE H 13 pH, DO, CODy,, BODs, NH3-N, TN, TP,
rvuana7 4o, 55,0l E Lz, RBROFER, HEKE
AR 2 A S b XKEIER, Vo, /e >
4 a DBREREBE W ENGhoTz, £7-. VORI
FRE T ATV AR ER BN, 7 2 7 b el 20T
FERLIBREMAEDER L ONEWSIRIEL T LT,

ZD XD R ELT S LA WHIE I 2013 £E 11 AT
FARMIEIE 2 F6FE L, [EKEET, ok api<, 8K
R, AKESFD, KEENT D) L&, LVE
VKR OREFIC S D TS,

BMOEPHEEBHRFEEFEIZONT

UMV

RO B P ETE YRR I R O PR A
BOTRAEDORKRG IR ER D Z L2 HINE LT, BN
A% 10 4EEED B FEME LTV D b O T AR CTIRERE 23 4EFE
MNEZOPFEBIZSIMLTW5,

Tk 23~27 FEE D 5 EMTEARASHR, BBV
TG 306 A DA & 3206 U 7=, A2 L3 L 15 H»
HRIGH D 8.6% (16/186) & n=n, FLEXRTE
B & E e RIBE IR S e oo, ATV b
KL, VH R, DERRBIOER L KIGHE SR Sh
T2o B DITRABEN 47.5% (57/120), Y ILEXT B

£ (R ARR)

B8 13.3% (16/120), H > v N & —H 25% (11/44)

B S =23, I e KRIFE TR S i hotz,
VT LN KOV ORI O HH 03 0
STy SVFH @) IZVNLEXTRBERI O X
— LR ERE ST, FEAEEROER (BH) o
KIGHE B Sz,

SRR 27 RN T (&IR) 2D SNz KIBE o
BEEE & I i M K B AR B S B R O PRGE IR % S it
L7223, BRI R » T2 2 & BB 22 0>
7
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BHRICEIT 5 AERT O ERNERE
DI (R AEED)

{LEME D h~DIREZEED 90%LL EiTAFHZ N LT
WHEEZLNTEY, HERNLORELFAYEERE
EHEET A Z LI ARELE LEETH S, BEVERL AL
BEMFZERT Cld, b—F 2 A = v FEL 2 W T2HED
B OEERHEEM A 30 FLL Bk L TITo Tl 0, H
T — K 22 AEEE L D BFSEI IRER L LT L T
AV

SRR 25 AEFED B R 2T ARFE TSR, 7 RI U A B,
KER%E G Te ot B LV PCBs (oW T — HEREDOH
EEITV, MEBERENRESNTWDIEA (FUYHE, 7

AT 563 (12)

NIZTgh =NV B D RITA T UTFE,
NY DA $h, VT2, AFINKEEB I OPCBs) (220
TIE— AR & HAERIE & O 2T 72, sl

(SRR 25— 27 4F IR AL S @R 2 e e fibh & B O%
ERERHEEFEEE BRMEN LA A LSV s
EEEINE O & 2 O FEFREICET 2098 (R
PEBARS) | FEsSE ISR STV 5,

F, Yo —IlBWTEESBESITE ICP-MS
WX B —F TR OMRERM 217 R B e ki 1
Bohi,

FHEALFDOY 2 VOERIZOWNT
LB v - EHE AnE (R4 D)

AT URAR ) =T L= e =TS L lEL TR
BT A LIZLAAETHEIT FEEEENTRELTVS,
JFIRWE DY 2l v (e T N"FROEDICEENH 65
TIHuA RO—FE) (22T, &lEl, M7k 2
EtgasmdtiE 7 v v 7 O EEHREEZICSML, FHE
B (BRMEH) oY 3 Y COERSTEIT ST,

ONTIEEE R (B EMAAENEET) 23R Uiz Fikic i
U, B S BRI L ORI A L=,

Wk 2g 128K 30mL &% 10 23 FHE & 5 i, 30%

RUVBELT VI =7 DKIERE L OV 10% KB\ R D ©»
LOKVETEAS % 0.5mL 2 M2 B < IRE L 9 Liztk, = 0008,
LiEEH T AHEAKTAIB L, 50mL IZERE, 7 1V
& — (0.45pm) AL, REHAK & LTz,

HPLC (ODS # 7 A, JIEHE 290nm) TE &%
FRET L7223, U 2 U o ORFFRERINEL < | A DRI
LY ENEICER S SEIZ 72 - 72729 ~LC—MS,/MS (2 &
LEBRST AWM LI L ZARIEREENE BN,
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