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ECOSYSTEM SERVICES PROVIDED BY NATIVE OYSTERS OSTREA EDULIS
INCREASED WATER CLARITY INCREASED FISH INCREASED OYSTER CULTURAL VALUE IMPROVED WATER
Can benefit recovery of PRODUCTION POPULATIONS Have previously QUALITY
seagrass and other coastal Provides a suitable Provides a spill formed the heart of Removes pollutants
aquatic plants feeding and nursery over effect to local coastal communities from the water column

grounds for fish oyster fisheries %

BIODIVERSITY
Provisionil ; ENHANCEMENT /A-\ STABILISATION OF
@ Provisioning services 7~ P SEDIMENTS

Form a complex
Regulating services structure that provides Reduces the resuspension
shelter and food for a DENITRIFICATION of fine sediment,

Cultural services diversity of species Removes excess nutrients improving water clarity

A8—\ NATIVE
7, OYSTER o B, o
" NETWORK W ©2020, Native Oyster Network - UK & Ireland, changers
UK & IRELAND NO Native Oyster Restoration Alliance.
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Overview

This project aims to assess the potential for Portuguese
oyster aquaculture to contribute to carbon sequestration in Vietnam and
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EREFEEARIIHIEER:

qz IRV E !I: i mjﬂ Crassostrea gigas Thunberg, 1793 [Ostreidae]
(1) * $ FAO Names: En - Pacific cupped oyster, Fr - Huitre creuse du Pacifique, Es - Ostion
7

Pacific cupped oyster, Magallana gigas (Crassostrea gigas) f
FENTHATE LR - BARLE BA 785
AoE ~ AP EEANER )I‘IE’J%ILW@ £ 15-25°C %D 4
Eﬁrﬁ: 25 2 pptzEER - FE 18-30 ERAHE
AR FEE] 70-100 FREREN ISR - '

(Q)REFHIE:

Eastern oyster, Crassostrea virginica
REREASE  EEAFoE - BAEER
ABANKEEINGG - T 25°CRUNMEE T
10-30ppt (15-18) 2 - FHZ 12-36 B A7 BE
HZEF] 75 mm R -

P = T N AW

(3)%%%*':% é/% . C. angulata

Portuguese oyster, Magallana angulate o ) s S
(Crassostrea angulate) @ @ s

B EE RS 12525 FHSIRET0%) - @_. “® O



AETHE(RE)
Portuguese oyster, Magallana angulata

EF'%@%?E@HZWE(FUJI&I’] OySter) ’ %ﬁ%tﬂzﬁi%ﬂ ORIGINAL RESEARCH article
SEHBERREVYRZ —  FHRIZETE - BAE > et
HE - FEFMEE(Wang et al., 2010 ; Sekino et

al., 2016) . %%E’Xﬁ‘l‘l%EE’\JIE‘E%?&%%E i E}—fi_z rheﬁitabilit{.estimatlei.for go.r:;daldet\/:lozn;eni’iralits and
— 1 Z"\] _H_I]@E , E@J 1970 Efb ’ ﬁg%té eir genetic correlations with growth and heat tolerance
E%éu #J 10 &l - _ = = traits in the Fujian Oyster Crassostrea angulata
E&EEEE;-\|I:|:|IEEEIEQ;J‘NE/\]//l\gﬁztmE(BatISta et al.’ z Han'® Xiang Guo? Zuoliang Lu! Yiheng Song" R Chen® XYiacjie Han® Shigi Yu®
2015) ° Kang Tu® Liangjie Liu® Huayong Que”

BRIE2EEMILN - PEIRHIEFESER
2008 M - A5 H 4T IB4E ESAI50%(Qin et al.,
2012) - HEAH B EEE2018F 4 H5E i
(O‘Connor et al., 2019) - SiE2019FFEAZ2E e s

i ; 2011FEF1.6EM - [RERAF?
qJ;E%E#i@E%%EE‘I‘% , E%ﬁﬁﬁé%”ﬁﬁ#imﬁﬂf Gametogenesis From the Early History Life Stages of the

ﬁ%ﬂﬁlgﬁﬁlﬂﬂ , H%EK$1§%§E_1_%(3-11%) gzg:?;tsvgi:ts;frassostrea sikamea and Their Breeding
(Shi et al., 2019) - 1R &AL O] ZEIE21T(5-9H+9-5 A D -
B) - 92 EHEE T4 1B (Han et al., 2022) Bz A 4t ,,"’ . e

& (Crassostrea sikamea) (Zhuang et al., 2019)%%
MBI EIER Y - FHAEo s al1ThHY -
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¥ s‘?‘}_
Fg : &7 =§§H_ S Mollusca
i 0 EELEE Bivalvia R N Y ‘"/“;
et 1A, " 7 ‘ d e _rd i . Souwith Korea
B : =12 H Venerida P Rie — japan
. = China
Tl ZE#F Veneridae sy
i v Vietnam
=Rl ¢ Z782TEFL Meretricinae Cambodia \{_L«f%“m%

E:  HAE Meretrix

(Hsiao et al., 2023)

%% B ST 85 (Meretrix lamarckii) B NS85 (Meretrix lyrata) oh 5 X U4 (Meretrix petechialis)
HEE E 38R
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o TAERA:

TENEEBFRI/(WOAH 2023)
[ BE E) ) RN (778)

Infection with Abalone herpesvirus (AbHV) (#f£)
Infection with Bonamia exitiosa (4t )

Infection with Bonamia ostreae (411§)

Infection with Marteilia refringens (41 48)

Infection with Perki
Infection with Perki

nsus marinus (448 - 3 45)
nsus olseni (148 - X I8)

Infection with Xenohaliotis californiensis (££25)

o Hih BRI EIA:

[Infection with ostreid her

pesvirus 1 microvariants (OsHV-1) (OsHV-1 pvar) (4t i&)

11
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Abalone herpesvirus (AbHV) (f%) *75(}’?_

Bonamia exitiosa (11 1) *%X% g

Bonamia ostreae (41 4g) </H /77 \ o
Marteilia refringens (41 4) * I A B (KR A1 B R)
Perkinsus marinus (4148 - 317) =iE] *}EWEJ

Perkinsus olseni (4t 18 + 3 15) ﬁ;}? ~ * R

Xenohaliotis californiensis (#5) == KR EE

B B

SEMNEENEBIREE o k= 4 EFEH
FBERT A
B ) KIBFEHE 1
o ! A BRI

Jt:4= symbiosis
t#Eicommensalism



20230914 i ¥t R BN E 4 40 BB R =% 388 (Meretrix taiwanica) Perkinsus olseni

of America

United States.

Arctic Oces,

Greenland

*New York.
1 ‘Pakistan Kiepalys
India

S{Sudan ‘. en

ulqlh'S‘hdlan
Reﬁ..of‘

e
_\r-l ) 2

Angola™, i
- ¥
Namite ™ ) e e

d
South Affica

o

andlp

|StiHelena)

French'Sauthern|

(]
[ }
L]
E Country/Territory Disease - genotype/serotype/subtype Date
Germany West Nile Fever 2023/09/22
Armenia Rabies virus (Inf. with) 2093/09/22
Untyped or partially typed
France Epizculctic hemorrhagic disease virus (Inf. with) 2023/09/21
Pending
Bulgaria Sheep pox and goat pox 2023/09/17
High pathogenicity avian influenza viruses (poultry)
Canada (Inf. with) 2023/09/16
H5N1
Russia African swine fever virus (Inf. with) 2023/09/15
Libya Equine influenza virus (Inf. with) 2023/09/15
Chinese Taipei Perkinsus olseni (Inf. with}(2006-) 2023/09/14
i Rabies virus (Inf. with)
Melill 2023/09/13
elilla RABY /09/
China (People's®Rep of: Rabies vi Inf. with
Rep. of) Armenia abies vinia (Inf. with) 2023/09/12
Untyped or partially typed
[ ]

® o o o



PerkinsosisZ E|[&Hh

(Itoizetal., 2022)

ik iH

Ll N o

Perkinsus marinus
Perkinsus olseni
Perkinsus chesapeaki
Perkinsus beihaiensis
Perkinsus honshuensis
Perkinsus mediterraneus
Perkinsus qugwadi

¥ Mortality event

BeiofihE: 2N - Armeits -

HiEg - 8RE - HA - P E - BmES -

I ~ JAE - REARNGAIES
Z=F -

14



Perkinsosis/Perkinsus olseni2Z {7 iRE

HEXENECESVMEARNEUMERER -

Perkinsus spiRREECI IRV ZEE + - WHOBEREBEZNEESE NS
MiERAET °

B7 & Perkinsus BERI#KREEBRHR M - B3 P marinus ~ P olseni~ P

gugwadi ~ R chesapeaki~ F mediterraneus -~ R honshuensis X1 P
berhaiensis (Ramilo et al/, 2015) -

P olseni ® P marinus # WOAH %5 &8 #H B 5% w (WOAH, 2023) -
REKIEBEENIRIBRG - BRITERE(ERA - BERREES 1 FMREEERE
TRIFFTEES -

HURKIRIBIERGME - BRE 1-2 FAUEEAT - BMERRELFER
EENET - BEREITROERS (Lester & Hayward, 2005) -
EREAFEBRBRERF N 2B SN EERERESL T -
HBFEEEZANSEEY P EEEEE@R I E - (Itoiz et al, 2022) -



BRHIKEE(Perkinsus olseni)Perkinsosis/HHE #4/

Clams Abalone
Anadara trapezia, Haliotis rubra
Austrovenus stutchburyi  H. laevigata
Ruditapes decussatus H. scalaris

R. philippinarum H. cyclobates

Tridacna maxima

T. croceaq,

Protothaca jedoensis

Pitar rostrata

Oysters Pearl oysters

Crassostrea gigas Pinctada

C. ariakensis margaritifera

C. sikamea P. martensii
P. fucata

(WOAH version adopted in May 2015)

BV AR ~ RAHEE
ArERILE ~ R SRR -
HA ~ g ~ st ~
P ~ AR~ |AAIMS
S
BTN B R BN e

FA TR RN -
BRI RE
i EN N S5
PNz L=z

Abalone infected with Perkinsus. Source: South Australian
Research and Development Institute PIRSA.



Perkinsus olseni/ﬁﬂ%aﬁiﬁﬁi"‘iz&ﬁ'&:

BAlEIRAHEEBEERE  UFERETEREE  EBNSEEATESMNALOWLEESE
BEZMEA(Chintala et al., 2002, Allam et al., 2013, Wang et al.,, 2018) -

BEieA S A ENERRMERIEER - HEhLUEER (trophozoite) EERMEREEY HENET,
BEMEK - ' :

ERERENERATN  ZERUDUTEREABTAES - ﬁﬂﬁ;—&")ﬁféfélé%’éﬁ(xr}ir)
W5EEETEREEZBEREMERE - ERFAEEIEL - (Dittman et al,, 2001; Lee et al,,
2001; Choi and Park, 2010) -

EETENR  FEREBRAUEZBHENARE KA NREREFEmPEE ( Valiulis A
Mackin, 1969 ; Perkins, 1996 ) -

Zoosporangium

HEN T

Hypnospore

BREZH T EpHE - BAERNSSETEB R UERMEANERT 2 (Casas e
et al., 2013) - RIRIET "
SEANREME EEG N ERRFE8/KP R (Auzoux-Bordenave et al., 1996) - K (Itoiz et al., 2022) EE
RIEFELFEZSRDEEAFEEFENARGEE - WE  BFREIFEENRISE T - g
TR - Loy

BSMESRHEFMAKR RS 19-21°C - BEEBSZHRM  £#XF=NEERE MNE(E
mAy 9-10°C) - RIBREZRRM - ETXRBSREEFKEEI(Villalba et al., 2005) -



Figures 6A, B and C. In vitro Perkinsus olseni (6A) and P. chesapeaki (6B-C) cultures obtained from
Ruditapes decussatus clams (Leucate Lagoon). 6A- Trophozoite (T) showing a typical signet-ring morphology
with a large vacuole and eccentric nucleus, schizont (S) containing numerous daughter cells, cluster (C) of
sibling daughter trophozoites. 6B- Trophozoite (T) showing a typical signet-ring morphology with a large
vacuole and eccentric nucleus, zoosporangium (arrow) with probable discharge tube (*). 6C-

Figure 7-9. H&E-stained tissue section showing Perkinsus trophozoites in tissues of Ruditapes decussatus Zoosporangium (arrow) with extended diSChal’gE tube (t) enclosing hundreds zoospores. Scale bars = 50
from Leucate Lagoon. 7 Cluster of mature tr inside an il ilic acellular matrix (*) showing an
eccentric vacuole and a signet ring located in the connective tissue of the mantle. |.|m.

Figures 10A and B. In situ hybridization assay using Perkinsus olseni probe on a clam Ruditapes decussatus
from Leucate Lagoon. A. Positive isolated and grouped trophozoites in the connective tissue of gills. The

Figure 7-9. H&E-stained tissue section i tr il in tissues of Ruditapes decussatus o = 2 ¢ o ¥ L 54
from Leucate Lagoon. presence of the parasites is associated with a strong haemocytic infiltration. B. Positive isolated and grouped
8. or grouped tr located in the connective tissue of the mantle. Parasite clusters are

associated with eosinophilic acellular matrix (). trophozoites in the connective tissue of the digestive gland.



BEHZIkE:(Perkinsus olsen)Z W2:

3. Molecular lechnigues

Perkinsus genus assays (PCR andin-sily hybridisation)
For surveillance using Pcmﬁdw that Perkinsus genus PCR assays be conducted|

firsl. and then samples wit should be tested with a P. olseni-specific assay. Much
Table 5.1. Methods for targeted surveillance and diagnosis
transcribed spacer (NTS) region of the Perkinsus sp. rRNA gene complex, based on sequences

T ted il avallable in the National (USA) Center for Biotechnology Information GenBank database.
argeted surverliance Presumptive Confirmatory Therefore, PCR primers that target the [TS region are recommended as one can be more confident
Method diaenosis diagnosis that they will detect various P. olseni slrains. For in-situ hybridisation (ISH), probes have been
Seed Juveniles Adults g agn developed that target the small subunit (SSU) of the rRNA gene complex (Elston ef al,, 2004). In
addition, a real-time Perkinsus genus PCR assay has been developed for use with host tissue
o (Gauthier et al., 2006). It has been tested only with P. marinus, P. olseni and P. chesapeaki, and
Gross signs d d d d d was shown to be more sensitive in a limited validation against the RFTM assay. This assay needs
Haemolymph smears d € € c d Manual of Diagnostic Tests for Aqualic Animals 2021
i b b b ) ) o -
Histopathology b d Perkinsus olseni assays (PCR and inesilu hybridisation)
i - d a a b d .
RFTM, tissue assay 4.3.1.2.3 3. Perkinsus olseni-specilic polymerase chain resiction
RFTM, body burden assay* d c c ¢ d PCR primers that target the NTS region and the ITS region of the rRNA gene complex have been
developed for P. olseni. Although the primers that target the NTS region have demonstrated good
PCR a b b al - b species specificity, litle is known of the variation within species for the NTS region and there is a
risk of false negatives. The sequence variation in the TS region is more broadly characterised (see
. the GenBank database) and primers largeting the ITS region are more thoroughly tested for
d b b b a ;
IivsituDNA probes - specificity. For these reasons, primers H'lal target the ITS region are recommended. The most
d d d , recent version o olseni 115 assay 15 presen
Sequence d b recommended that survellance using the Perkmsus genus TS assay be conducted first and then

- R — ] ] the specific assay. A PCR-restriction fragment length polymorphism (RFLP) assay has been
RFTM = Ray’s fluid thioglycollate culture method, *the technique is not species specific, but can be used developed that may be useful for specific diagnoses of P. olséni (Abollo ef al, 2006), although it
reliably in hosts/areas where only one species of Perkinsus is present or predominant; "should be used only if infection is has not been tested for specificty against all known Perkinsus species.
visualised by smears, RFTM or histology; PCR = polymerase chain reaction.

a = the method is the recommended method for reasons of availability, utility, and diagnostic specificity and sensitivity;

b = the method is a standard method with good diagnostic sensitivity and specificity; World Organisation
¢ = the method has application in some situations, but cost, accuracy, or other factors severely limits its application; @)) e Lol el
d = the method is presently not recommended for this purpose



Perkinsus olseni BIFERE2 ERiEHE:

surveillance PCR assays in combination with RFTM tissue or
programme whole body burden assays

confirmatory diagnosis  « haemolymph smear, histology or fluid
thioglycollate culture combined with a positive
result with PCR or ISH
« Sequencing of the ITS region

suspect case « Other host species, positive result by hemolymph
7.1 smear, histology, fluid thioglycollate culture or PCR.
Such cases should be submitted to the OIE
Reference Laboratory for confirmation.



DEgBEHESFTEIRESZND M
B E HTEE,

R FE P. beihaiensis

(Crassostrea gigas) P. olseni
Perkinsus. sp. n

EettE P. beihaiensis

(C. hongkongensis) P. olseni

“atE /FantE P. chesapeaki

(Sinonovacula constricta)

IERERRL/1E P. olseni

(Ruditapes philippinarum)

EtH P. chesapeaki

(Scapharca subcrenata) P. olseni

AN EE/EE G P. chesapeaki

(Meretri xlyrata)

B RARR:

S P EG BT ERERN D M AN T EM . £ EEFKSF[2023-09-17).

Eal=EEa
g
)i

E2ji=REaC

S SR
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PCR-prevalence(%o)
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Diversiﬁy and distribution of Perkinsus spip. along the coast of China:
Implications for widespread transmission of Perkinsus spp. in
mollusks (Ye et al., 2022) :

___________________________________________________________________________________

Molluscan species

! - W C gigas

11,410 samples in 8 species: W C. %ongkongensis
! | H. discus hannai
7 | H. diversicolor
27 M. lyrata

R. philippinarum
B S. constricta
B S subcrenata

_______________________________________________________________________

# i

_ I =

P. olseni

P.beihaiensis P. chesapeaki
Parasite

PEGERETERZRVRAERS
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Infection with Perkinsus o/seniin Aabalone

Figure 1 Cross-section of foot of g lip abalone (Haliotis

K& -

MORERS (SR 20°C ) EEBEMAFZHEMIELT -
GRS O IR EB/KP ZFENfEF 58
(zoosporangia) & ok & i £ B 18 (AI3um x

o o Note: Yellow and smaller brown pustular lesions within the body tissue infected with P olsen.
5 lJ I | I ) ’ (2 O C 9 I:I 2 8 C 3 ) © Source: N Moody, CSIRO Australian Animal Health Laboratory

)

RRa B8 £ FirVE Rimig - i e

BENTOT MRS REEE R AR - (B
RFETRRE -
P. olseni TI7E —20°C HIEEKH7Z5E BB -

%l-‘-l E E Lok E 5 t E§ = | E T— o Note: Higher magnification view of Figure 5. Multilocular P. olseni clusters, and more mature signet-ring-shaped organisms
I I/l I : aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 00x magnification
= ﬂﬂ: I : 12]= p p on Jl ?

d with Perkinsus olseni

i olseni
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Mg ESREMAIKERHAZEEES:

RSB S RENFARL RN ( AlHIERZE R ) 2RELL
RIRRVIETE

R T REIRIBIRE AR - SFHBEIANXIEERE:
IKEEE SRR EE /R ERKRE

S EE25ppt/KEBIRIE N/RBRENERE

28 4= Loppt L T AERM= M (WOAH 2023)

FHSE6 ppm30N(RIEERAEZEZEARHE 2L M)
FEEEIENTERAZR - AJaBEEERTE
1-2%F - IRGEBMHIFEEIREE -




BHENEER 24t

BERIEZ M

e BB

B EREDA:

(eSS

B




) REBAERBA

_ﬂ."‘ FISHERIES RESEARCH INSTITUTE, MOA

YIRS RFRATTEP KiEEE
ARBIRES

RVKERE , FRARREE500KD |, LEHEE
KA B EE R TR,

Pt R LS et R
{85 P ok B S A DS _E R ok 2 BERR
BEWE  EIEAEREM KRB MEEE TR, < oo

FREARTARERARERIIEGRRN, e

BIEER Y D RRIAH,

RERRANBENRE  ERER o HEERE, Lo o
(FRBERBEEL S KR,




7, rEmAERGT

/ FISHERIES RESEARCH INSTITUTE, MOA

LFERSG#RERS FR > TRELEFLR K2 ﬂ%’uﬁ~v$u>
AERNZHI AT I PFRRRT A PR EFFEER G B X
B g 2 .

# ok
i3

FEHMET S R BF LA s KA KRB
kiR YH > FRAFEA AL NERPAF LD
k4

JRUBXIBEFRAARNIP BB TAT 2T ERF LA G
Bk BB F ARk RFGEBK X EH R R LA
NLEAF R E 2 R

L ERBRFEAFFFE > 4B 02 4 BABrR £ & FRRE
PR I RARS B BHTRBA NS o FeF A E
Rag»= RBFETRYOLFREGAM RF2AGERR -



Infection with Perkinsus marinus (i¥ik&5) in Oyster

RN 12 ppt P. marinus B FTENRE RS
(Crassostrea virginica),

PRAKEEE (KH9 ppt) ] LAFERS A marinus B , BIEER
KA (FR20°C) L2t

ARER 20°C SREFTERNRIE | ERCRIT MG RHER
AR R I IR I B H T,

BATEHIE(C viginica) B W E ENFERARRBI
BRNE—EES  KRHECERE 95%.
ERBENRAENT . Bk TN,

1ELLE, KRREEB 90 A HBRRL HTEAMM
EEH.

ARERBTHREAXRRE  BFER 10%,

ERIRR:Aquatic animal diseases significant to
Australia: identification field guide 5th edition



Infection with Perkinsus marinus (;8¥ik&8) in Oyster

B IE AR
N ﬁ J—.E . Figure 1 American oyster (Crassostrea virginica) showing gross signs of infection with

Perkinsus marinus

BABR

£ RER%

AN TSR
TETERIBIN,
RERDE
NER B S &

ETNEEY L

ﬁkﬁﬂﬁﬁa Note: A healthy oyster (left). The infected oyster (right) is thin and watery, typical gross signs of infection with P. marinus.

Source: E Burreson
’ﬁﬂ:ﬂ%g E https://www.agriculture.gov.au/sites/default/files/docume

nts/infection-perkinsus-marinus.pdf
R K AR K



Perkinsus marinus(i8 ¥k Es:) 2 B4 E =E:

Host range

Table 1 Species known to be susceptible to infection with Perkinsus marinus

Common name Scientific name RN
American eastern oyster? 7(@§$ fFi @J% Crossostreo virginica *kk
Baltic macoma Maocoma balthico

Blue mussel Mytilus edulis

Cortez oyster® Crassostreo corteziensis
Mangrove oyster? Crassostreo rhizophoroe

Pacific oyster? K$7\$ "H: TJE Crassostrea gigas *
Soft shelled clam Mya arenaria

Suminoe oyster® ﬁ7l¢i QJ%:DP CBA - ENEFEENIE crgssostrea ariakensis * MBEYERREE R

a Maturally susceptible. Note: Other species have been shown to be experimentally susceptible.



Control and treatment of Perkinsus marinus (;8¥ k& &)

Perkinsus marinus RE R EEE miAAHEE,

5212, SERIE(300 ppm) , AN (>28,000 uWs cm-2 ) fIi7k 5 E4EEBA BT LURSE P. marinus
A (Bushek et al., 1997 ; Bushek & Howel, 2000),

OIS RBEIEE 4 4000 E 14,000 pWs cm-2 €& 2. marinus #1258 (Bushek & Howell,
2000),

N-Halamine (732 B PURR) /B S EME &Y RIARIE P, marinus A& ¥4k (Delaney et al,,
2003),

Bacitracin, cycloheximide#1;%k 2 #% 3583 BT LU AME R B8 B BR 5% R4 WBTE & P P. marinus
(Calvo & Burreson, 1994 ; Faisal et al., 1999 ; La Peyre et al., 2003),

ZERMEREAREEEERUUREY £ marinus 574 (Ragone Calvo et al., 2003),
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Aabalone herpesvirus(AbHV)/88 B B2 R 5=

e BEJI: Abalone viral ganglioneuritis (AVG)#f 5% 5 M 18 L B 1 4L 5%
Haliotid herpesvirus-1 (HaHV-1)

o FHFARIRENSEISMIET IR DA AR

o HRIRMEAN:OEREIRAMMRE  EEMZFNRR  RAEZFLET

. E—iOsHVlfFﬂJ_rfrﬁﬁﬁﬁﬁﬁrﬁM 4(19-53%) - BRIEERERE

Microscope images

Malacoherpeswrldae/Aunkus#ﬁ%’iFFFaJ:’(Savm et al., 2020) -v«u =
. FEEEM BHE . THEE - ROREEANEI00-110 nm - B
. BEEZIEN - hE - 2% -
o KFEHSWRMA -




Aabalone herpesvirus(AbHV)1E 25 Bl2& 4 7 BT

« 82003 F A BEAINAERADHY) - ARTHEKRLICELIC - AEMMAMIIRRE - BEETR

ZET0%ZE80% - EEMEIETZE(Chang et al,, 2005) - BRI RERE N EFINEBEBENNAZESE -
BRIR - RZmEeEREOMNMBMSIASE - SEAARNBRN7T0%EELE RIS - EEIEE -

« 52 FHAPCR MRM R ERIRMHaHV-1BEBERE - T IL(H. diversicolor supertexta) 2 =25
EMEMARMASGRKAEST  THUBEFTMEEHANENER SR TERISE 80%
(Cheng et al., 2016) -

« NRHPEEEERUBBBENERINI(H. diversicolor supertexta)iSR  EXEEBK - BRTLIBTER
neiREE - tHAZMERIEEL N - ARREEEREEEIEE - BIERSEZ21E=(Corbeil etal., 2022) -

o BN B FREFRNIARBEASIETR(SE 90%) - 4R - S#EELZE /5 EAbHV £#32 : Vicl ~ Tasl »
Tas2 ~ Tas3 MTas4 - FTERBEEMEMBAFIBEAN D AT HRERED  AEERERMIET
(Cowley et al. 2012) - AbHVIE & E AR R RS R AR R i =22 py O R e A= (Corbeil et al,,

2020) -
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B PR IR =R

BAEEERINE Y oI REE R
Eﬁtlj B 2N - R

R O] BE P R AT A AEAREY
'%5%? ;

«RBEESHIETER - RIGIET
RSEI% - (BE)

OEREEIEM - (2

FAETEIE - (B3%)

HzsfEfR B3R

u anterior
as prolapsed and the radula is clearly visible (arrow).

A& ED R D Hooper et al., 2007

ESBBEANBE  BRET -
SESTEE S

FEHEN SR - BRHEEKE
TR 7D

= EUNTE IR



2 KT

Table 1 Species known to be naturally susceptible to infection with AbHV

Common name Scientific name

Blacklip abalone® RBEiE Haliotis rubra
Brownlipabalone wEHERA Haliotis conicopora

Disc abalone® AN AL BE B Haliotis discus hannai
Diversicolor or jiukong abalone* 1,7, Haliotis diversicolor
Greenlip abalone® #EE#EMR Haliotis laevigata

Pink abalone o AL/ B A R IE Haliotis corrugata

Tiger abalone® REXFERER Haliotis rubra x H. laevigata

a Naturally susceptible. Note: Other species have been shown to be experimentally susceptible.



Diagnosis of abalone viral ganglioneuritis

* Surveillance: gPCR

* Definition of suspect case:
1.Presence of high mortality rates (up to 90%) associated with clinical signs

2.Histopathology (ganglioneuritis) observed
3.Positive result by qPCR or conventional PCR
* Confirmatory diagnosis:
1.Positive result using quantitative real-time PCR (qPCR)

2.Positive result using in situ hybridiation on neural tissue section.

nnnnnnnnnnnnnnnn

3.Positive result by conventional PCR on neural tissue section sequence
analysis Hooper et al., 2007

(WOAH version adopted in May 2022)



Abalone viral ganglioneuritis (AVG) & l:
AMEEIEHE 5
e PR R 978 B RSaR ARl . 8k Bl AT HEER
REERZ BN B NRLER(E TN T EIEHRER)
RIE R TE BB i il 5 e

FERIERIEN Y R EN AR LR B (R IE R E £)

Free area

Control area

Restricted area

1 Infected area or
premises

\,_ BIE 32 AR K SRR A B 28
FEHRRTI R E SR ITR MR BE R RS G fREEIE R AR -
(Flan@amRimBkE, KEEBKE, HttERaR, HttAFiFER)

RETA MAZTENME

[ st il R 6l 1 LS 2 RAR MV B AR B TBER b R 0 U5 AR BB SR M8 F IR IR
ST HF R KGR TR I

EEIEGULEMEESEERRIFNEERENEY L RGBT,



Marteilia refringens infection EB@AZRHE(HIE) Exotic

Marteilia refringens 2 —fEB R EItLE N ERE
EMEERR  TEEMENIE(Ostrea edulis)
MRS R (Mytilus edulis) il B (M.
galloprovincialis) W%, EREHF4MTHME
REMEHhEBERE , BN TE(Solen
marginatus) ¥ Zk & Y5 (Chamelea
gallina)(Lopes-Flores et al., 2008) L\ k& 3%
8 (Xenostrobus secures) (Pascual et al.,
2010),

RBERNE TS RFWER €& 7 WiE M.

refringens 88: O &Y, ERREUMLE MR,

BRE BMNESE (Le Roux et al., 2001),

WRIBIRIBGHE . M. refringens PILETE 88N 7
sE4E X E) 2-3 §8(Grizel, 1985),

TERRBLE LY BREBSHOE. &8
(P88 ) fEi. Bicad@Ee. FLrERLRC,
SRR BRIBTHARE, BiltE. G5 8
ERAIRARBR | BN ETE T ERETR
U AERERSERRES —FRERNEE,

P EYE R BT RE 2 H M. pararefringens 194
fniEHR, €15 Paracartia grani (Audemard et al.,
2001; 2002),

LEFHEMNE  BEREREMEA. clausi, A.

FAO

italica, Othoina sp., Euterpina acutifrons)f1%2 %=

BETEEBMNDRE  LRIBFHEYE W

Lineus gisserensis(#&#3)f1Cereus
pendunculatus(RIfEEn %)) . CFEHPCR @HIF
A A fE 7 55 4 s W0 & B2 (Audemard et al., 2002 ;
Carrasco et al., 2007),




Marteilia refringens infection 58 A& /% (4 18)

BRARMEBEANESBE S TEL, EEREPHETE  seviutoni

FEEREEBEERR  RUERALARE R EE TR, ;
© BN . A SRENE R ARSI R TEE 5B | IR L " Prad

IR | B R BRR B (WOAH 2023),
AR TEERRA —ERNLIE(Ostrea edulis) 1T %
ABE 98%, BEEMUSEEBETLTER 50-90% , I BRF

4 RBIBFR AR ( Grizel 1985 ; Grizel et al., 1974) ., [ I T 3 }
B ERERRSREERES, W

- MESRENZER/ , BRRE  SEEMRNIETCERSE https://www.cabidigitallibrary.org/
40% (Berthe et al., 2004 ; Villalba et al.,1993b)

BRESZEZX AT  AE - BE - &KX
c REYNBBHEERET, A - sZEEAoDD ~ BB AT R
_ . #fEnn - RERTASEE(WOAH 2023) -
- BEERK T Marteilia sppiEE,



Marteilia refringens BB 2 EiE 4

surveillance programme  Tissue imprints (digestive gland),
histology or PCR.

confirmatory diagnosis Tissue imprints or histology combined with ISH or
PCR.
In other host species, or outside the known range
of M. refringens, confirmation by sequencing and
description by transmission electron microscopy
are recommended.

suspect case Any positive result obtained by any diagnostic
technique should be considered suspect.



Control and treatment of Marteilia refringens

- BRI M. refringensg BBBBEE TR

(e}

- Crassostrea gigas¥tiX M. refringensZ 4 s B B

B (Berthe et al,, 2004),

- BERERENHEANME-ENE  CF
M (Grizel, 1985),

AR H

Fig. 2. Marteilia refringens. advanced stages in the digestive diver-
ticula of a flat oyster, Ostrea edulis. Light microscopy. H, E stain,
x 1000

From: F.C.J. Berthe et al.: Aquat. Living
Resour. 17, 433-448 (2004)
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Bonamiosis (5. ostreae) Infection Bk TEH%m Exotic

B. ostreae = 2275 AY B 7 1 YB (Ostrea edulis) E£ 2
(Grizel etal., 1997) - /5B - ZRRERESR D 90% -
2SNRIEFHRIE - FEIEAL20000E (Pouvreau et al.,
2021b) °

B. ostreae & — BB F==/FE#YF £ - IKRAREA
B4 7 ZF A 83 (Comps et al., 1980; Pichot et al., 1979) - B
o] U TE SR A B B9 57 A e =k B B Al el 2 eI sl iR b 45 4% AH
e A IR INER 222 - R YAt AR (Montes et

al., 1994) - MEHARKE By 2 A FZEUNE B T (Van

Banning, 1990) - E4&3=9 - FAERBAEN AR PER
223 F 4 55 (Arzul et al., 2010) °

BREEROES B £ - Sl EERITRMNES
58/ (Lynch et al., 2005) °

SREE:IERRR—EU CRORA KRB EFES
BRFRAERR : SE TSl sRFARVELUBIE N -

=p 27U
-
SN

il
q

https://www.agriculture.gov.au/sites/default/files/do
cuments/infection-bonamia-ostreae.pdf
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Bonamia ostreae Z i1TiRE
STRENHIEECR LS  BIFENHBETES HRETERESN/SRINAEERE
wmEBIZEILER),

IR S B\ LB F A RE, Robert et al. (1991) LI & Culloty & Mulcahy (1996) %
B2FNTFERERRBELENER TR  BEMOFHIIEGRZME,

HORET2 Z20°C FFBREEMAERT,
MIXMENE S REEHIERZEFFNEEZ XRENHYRRREZNIHEMIET,
ERXERXME | BRENWBRITENEE I8N,

FERBAKTERAIDNERAR TCERE W] EEEKETHIECEAER,

AR W ER ] B, ostreae , Wt , W@BEFEFHREED A RER N T4 BN ERE,
A, FERRHIE ARk EEEBENNER(sabelle Arzu et al, 2011),

B. ostreaeC/EBRFE/N\EANEEHEMM T LB FEMPEAD(Lynch et al,
2007), ZAIM . B4Vt e EFR AR ST EHHEMARZRE T,

SBE 25 (Peracetic acid) (0.001% #1 0.005%) 2 #5=&BR 0] LU A 4 1B B, ostreae 1y
553 (Grizel, 1985)(WOAH 2023),



Bonamia ostreae 34 E

Table 1 Species known to be naturally susceptible to infection with Bonamia ostreae

Common name

Scientific name

Argentinian flat oyster [I/R3E4% 41 UE
Asiatic oyster g3 41 98/ ob B A Pae 7 22 B 41 8
European flat oyster BN K + R4 UEY) FE

Mew Zealand dredge oyster

Pacific oyster

Portuguese oyster

Southern mud oyster or Australian flat oyster

Suminoe oyster T4 R

Ostrea puelchana
Ostrea denselammellosa
Ostrea edulis

Ostrea chilensis
Crossostrea gigos
Crossostrea angulata
Ostreo angosi

Crossostreo ariokensis

https://www.agriculture.gov.au/sites/default/files/documents/infection-bonamia-ostreae.pdf

European flat oyster(Ostrea edulis)
https://invasives.org.za/fact-sheet-
animals/european-flat-oyster/

Australian Flat Oyster (Ostrea angasi)
https://invasions.si.edu/nemesis/species

He#E 41 U8/Ostrea denselamellosa
https://www.gbif.org/es/species



Table 3

Summary table of macrommvertebrate PCR results, Rossmore, Cork Harbour

Class Species Quantity {m) PCR* Positive individuals Vo Positive
Anthozoa Aeting equing :};:_Q i 51 3 10 {3129)
Gymnolaemata Alcvonidivum digpham s 12 16 0 0
Gymnolaemata Alevenidium gelarinosum 3 & 0 0
Gymnolasmata Alevonidium myrili 5 1] 0 0
Crustacea Ampelisca (P) 51 g 0 0
Ascidiacea Ascidiella aspersa S S 3 1l 1 33(143)
Demospongiac Aximella dizssivilis [)\\ ét Eﬁj & 9 3 50 (36)
Gastropoda Calyptrae chinensis {Fj/ " 3 2 0 0
Crustaces C:rr{'rnu.': Maenas  Siz ;E /r‘: @é& ] [ Ird 1 13(148)
Crustacea Corophinm (P) 10 3 0 0
Holothuroidea Holothuroidea 2 2 0 0
Polychaeta Hormaothoe impar (P} 3 1 1] 1]
Bivalvia Mytilus edulis 3 11 0 0
Polychaeta Nephthys hombergii (P) 144 87 4 2% J4n44y
Dphiuroidea Ophiothrix fragilic (P ﬂf' %% F’a‘ E 54 53 2 n ,=I JEZ % C1= g 4(2154)
Polvchacta polychaete sp. (P) 4 2 0 y$ 1§ # 0
Polychaeta Sabella pavonina 87 106 g | "MISER 9 (8I87)
Polvchacta Scaloplos armiger (P) I& £ 0 0
Polvchaeta Streblosplo benedicti (P) 3 1 0 0
Bivalvia Serohicularia plana (F) 25 11 0 0
DMigochasta Tubificoides benedii (P) 678 30 21 3(211678)
Totals 1154 433 43

Bold font is used to highlight the species that were found to be positive for 8. astreae.

PCR*, number of pooled and individual samples run on PCR; P, pooled individuals; P*, only two individuals were pooled together.

(Lynch et al., 2007)
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Bonamia ostreae B[R ERiEHE

surveillance Tissue imprints (heart or gills), Histology or PCR

programme o - .
B. exitiosaand B. ostreae are, a positive result by histology needs to be

confirmed by molecular characterisation.

confirmatory diagnosis Tissue imprints, histology or in-situ hybridization combined with a
positive result by PCR-RFLP and sequencing or SYBR® Green real-time
PCR.

In other host species or outside the known range of B. ostreae, TEM
confirmation is recommended.

suspect case Any positive result obtained by any diagnostic technique should be
considered suspect



[B k1 &8 : The official website of the Government of Canada

Bonamia ostreae cells inside haemocytes and free in the
connective tissue surrounding the digestive gland of a flat
oyster Ostrea edulis (H&E staining)
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4. Ministry for Primary Industries
Manstd Ahu Matua

Bonamia ostreae
Controlled Area Notice
BRC 2023-1

This nofice is given under section 131 of the Biosecurity Act 1993 (the Act) by a Chief
Technical Officer of Biosecurity New Zealand, a business unit of the Ministry for Primary
Industries.

1. Commencement
This notice amends the controlled area notice BRC 2021-1, supersedes BRC 2023 and
comes into force at 11:59 PM on 31 August 2023.

2. i is an
Bonamia ostreae (B. ostreae) is an unwanted organism under the Act.

3. Purpose
The purpose of this notice is to declare areas as controlled areas. establish movement
controls, and specify treatments and procedures to:

(a) Limit the spread of B. ostreas;

(b) Minimise the impact of B. ostreae on flat oyster (Ostrea chilensis) populations;
(c) Protect areas within New Zealand most at risk from an incursion of 5. ostreae;
(d) Facilitate the access of New Zealand products to overseas markets; and

(&) Monitor risks associated with the movement of the named shellfish species into parts
of New Zealand where the B. ostreae status is unknown.

4. Interpretation
In this notice, unless the context otherwise requires:

Craft means a ship, boat, or other machine or vessel used or is able to be used for
the transport of people or goods by sea. This definition includes structures or
installations that are imported by being towed through the sea.

Commercial processing steps are all processing steps necessary to prepare the
shellfish for sale. These steps include actions to manufacture, pack, sort, preserve,
or wash the shelifish. For avoidance of doubt, cooking and preparing shelifish for
personal consumption before eating is not included in this definition.

Equipment means any equipment used within the marine environment, including
equipment used for: fishing or a marine farm, diving, recreation, sport or pleasure
activity, scientific research purposes or any other marine-based water activity. For

Bonamia ostreae CAN BRCI0Z3-1 Page 10f 11

2023 £ 9 A 1H

#79E8 KIBonamia ostreaedfk kAR - EMEEHEHIEZES

KBHNBAABEEDNZEE ( PR "“‘%WT%%%‘&BF? ) B9

EitRAIE (1993 FEYZEE) (B (FX) ) F 131
127

Ministry for Primary Industries ! ‘&
Manaty Anu Matua HE:.E ABOUTMPI  CONSULTATIONS ~ NEWS  LOGIN

Bl

FOR INDIVIDUALS FOR BUSINESSES
Search MPI Q

MATE TAKITAHI MA NGA PAKIHI

Home [ Biosecurity | Exotic pests and diseases in New Zealand / Long-term biosecurity management programmes / Bonamia ostreae parasite threat to flat oysters -
Tiakitanga Pltaiao Aotearoa

Bonamia ostreae parasite threat to flat
oysters

s kAEMENERIZEE  REARREZES :
Bonamia ostreaeis a shellfish disease causedbya o (RiEME: S KE %UIEQ%EE ¥ B4R B
parasite that infects and kills flat oysters, which you HERETEY) ~ SRR  SEEEE L R RS A
may know as Bluff oysters or tio. New restrictionson

some fishing and boating activities in Marlborough §Z%iﬁj‘]u:u S,jt EHlHE +.ﬂ<%§§§§ﬁ@ﬁ*ﬁ@]
Sounds, Chatham Islands, Stewart Island and lower RELANGIEH) -

South Island came into force on 1 September 2023, © BroMef: T AR ) R B R

Know and follow the new biosecurity rules to help stop
the spread.



‘G Bonamia ostreaenisfRit =S 24 08:

2015 F¥) - A ERESHERESBHSHKENR
4T YE R E5I8 T4 UEB. ostreae - FIAREZEDS (MPI) BL
B 7 EETEN - B0 RHIEE L EE BRI IR S
[E] o

2015 FETEE BN MR A= 2T - HHIEB.
ostreaefy /R EE Ol BE S FE AR B )BZEFERA 3-6 & -
W1FEZITHEIEK 55-1008 &0 - EEHEVEE
BEMREEETE -

2016 &£ - MPI BlE) T BEEM R IBEDAIFTE -
2016 &£ - ESEWEWENEF L4 B D URIR 7 B.
ostreae - W7t 2 &R F4HIBEIESZ P HRIR A/EJ@J
2017558 - AR EFA/ESE RIS ERSRBREN R
HIBSIESPRAEIRR ; R %T‘ﬁ@u%ﬁ’]
BRI -

MPI| 2870 TIEE] B RVIEHIEBEN (CAN) - FRHEIELR
Y ENSrEEREELFERT -

MPI mﬁBﬁETx%;*;“imEE’ﬂﬂrgﬁﬁ% SRR E
MARZERE -

2017FELIZR - BEMRPENETENEESE - EARZE

T2 g — (B 3 B RO BF A 4 WB AE A P 4L /B S5 3R B. ostreae ©

Governanceand Roles

Bonamia Programme Governance Group

direction

Purpose: Provides strategic oversight, act as programme advocates, makes key decisions on

Biosecurity NZ programme team
Purpose: Drives delivery of activities, reports to and advises Governance

MPI teams

(Biosecurity Fishing

& Fisheries industry
NZ)

Affected partners / stakeholders
Purpose: Provide advice and input to programme team on activities

Technical Advisory
Group
Purpose: Provides
technical advice as
requested




Bonamiosis (Bonamia exitiosa) Infection EXOtIC

48R K BR 22 R

B. exitiosa B —TEE 0 7 REE YT LR —BMEKK
FAEEY) SRR MM SR BRI SREREY
L= (Cranfield et al., 2005 ; Dinamani et al., 1987),

BAEREERELTERINBEERTREN  LHIERS
BT UBIR 2 B KR B A 4T R E & (Cranfield et al,
2005; Hine 1996),

BRI EE R 4EE RN R YE(Australian flat oysters)

Figure 1 Australian flat oysters (Ostrea angasi) infected with Bonamia exitiosa
N R A8 '
B EENES ¥

Note: Gaping of oysters and high mortality rate due to infection with Bonamia exitiosa.

%ﬂ@%ﬁﬂi*ﬁ%#imﬁ(O Ch//enS/S) E/\] ﬁﬁ!ﬁg%o Source: B Diggles
7 BE =S = ) 7 - N ’ . https://www.agriculture.gov.au/sites/default/files/do
ERRRENER T, 2P REEAERASKAIRIER, cuments/infection-bonamia-exitiosa.pdf

7 B B R — T8 LA 3R oK a2



Bonamiosis (Bonamia exitiosa) Infection
Disease signs

 ERPRIEAR:
SETC SRRV IB B SE T R1E 0 -

. EERH
FREZENIAE
SNERETEAMERLSD - ERE AR
FBIRHIERNBZ /KK - BEIREREH ———S
mvt,\ 5\7‘_5_ né_qﬂ H]E_f H’/ infection (b).

Source: B Diggles

https://www.agriculture.gov.au/sites/default/files/do
cuments/infection-bonamia-exitiosa.pdf



Bonamia exitiosay 54 YFE:

Common name

Scientificname 5 RN 5 IE A SRR Y FE

American eastern oyster
Argentinian flat oyster
Dwarf oyster

European flat oyster

New Zealand dredge oyster
Olympia oyster

Pacific oyster

Southern mud oyster or Australian flat oyster

/l_,\}: EEFﬂﬁ

Ariake cupped oyster 31Tt 1§
Crested oyster 541§

Sydney rock oyster

Crassostrea virginica

Ostrea puelchana

Ostrea stentina x
Ostrea edulis

Ostrea chilensis

Ostrea lurida

carrier or reservoir
(Lynch et al., 2010).

Crassostrea gigas x

Ostrea angasi

Saccostrea glomerata x

Crassostrea ariakensis
Ostrea equestris




Bonamia exitiosa BRI EniE#
Applicaton ~~~~ WOAH2021

surveillance « Tissue imprints (heart or gills), histology or PCR in regions only infected
programme by B. exitiosa.
 Inregions where B. exitiosaand B. ostreae are sympatric, a positive
result by histology needs to be confirmed by molecular characterisation.

confirmatory « In susceptible species within the known geographical range of infection
diagnosis with B. exitiosa, a confirmed case of 5. exitiosais a positive result by
tissue imprints, histology or in-situ hybridisation combined with a positive
result by PCR-RFLP and sequencing.
« In other host species or outside the known range of B. exitiosa, TEM
confirmation is recommended. However, this technique is only suitable for
samples that have high intensities of infection

suspect case Any positive result obtained by any diagnostic technique should be
considered suspect



Bonamia exitiosaxZ 17w E(1)

2EHNBERT  BRFERENEEBEETENERNEPFEE R,

iHPaEs O. chilensisttigrh B. exitiosa WERENRE D] bE S X 2 Mm@ (R 7°C
SEh 26°C), S E (40ppt), FENFE(RRBRETEREKHD). BIEE
KEIZUEBH 4 RFHEEERIEEEY  EERSES (Hine et al., 2002),

B 1964 LUk | iftFamet iR 7 FENE R

1985 F £ 1991 F] 1998 F £ 2003 FHIMRENY M1 TEBF U HUR T B EF
ERENRBIETEBE 90%,

ERERRSEEBN —EHEREED S —EHEATMEL,

B. exitiosa #5| \FFEMARARE , A BRHNERBREHBHZRIRL
KB EEYISIERIA | BB AN B BRI AR H ISR,



Bonamia exitiosaZ ji{TixE(2)

O. chilensis BB {ITRIE R M AEZME (I 0% F#EEE 80%)(Cranfield et al., 2005 ; Diggles
et al.,, 2002),

TSIk, —AENA |, B exitiosa WREEERRR , MAEIANMI0OH X Tl AR5
(Hine, 1991a),

O. chilensisttIFSF , B. exciosa Mg RKE{TERIE10 B,
BUMRIE BiRE B exitiosa BB, ostreae ;s pi ik [A B (Abollo et al., 2008),

Fad

ot

Ostrea chilensis f1 O. angasitE mida & E AR 58= KX (Dinamani et al.,, 1987; Hine &

Jones, 1994) K1zl Ostrea chilensisZer) I~ 15 58 fE BR FA LY e 14 O I i R R4 B S s
(Hine et al.,, 2002)



ST E:

MIXFNFT B A (R 2BRANEER)
AR/ E S8 E—RHUNRRRE
i, IS EESR B 2 3 um,
B R 2%E Bonamia sp. , B. extiosa #
HUNRELE B. ostreae MBHARES K,

wREDTFENRZEE,

https://www.cabidigitallibrary.org/doi/10.107
9/cabicompendium.91588



Decontamination of Bonamia exitiosa

HEREFRNBENRETER AN -EASHHHERRIE /4 B
exitiosa BB =R (Buss et al., 2020),

Mm%k 1t ¥1(Quaternary Ammonium Compounds): AeEB M Ef& B. exitiosa ,
{EQACTH LI AR BSHIN B R,

40,000 ppm SE{EF 10 28 , 2000 ppm H/EA 1 A& , ¥ B exiosa A
100% R9IH3L,



Infection with Xenohaliotis californiensis (Withering syndrome)
it FZEfF & iE/abalone rickettsiosis(ffifa il e R EETK)

- E i Alphaproteobacteria/ir e kg B Rickettsiales/M &l
Anaplasmataceae/#zfl| %5 K #2&B (Ehrlichia) » —f&MEEN |4 < S5 KR MR
RBFLEME,

ZRELX FFEH , ROTKBER200C,
TEFLEEBEE LRMIEA - Z4llE o] gE £ 18 EASIMF IS (water-borne)
HENBERASEEFRZ N, BRAFEBRBR,

BAREREMEE  BBEEFERE -/ BANER, TCEERETH
IRAREBRE R GEARE 1-2.5 {8 B (Friedman et al., 1997)

WS BB TE EREIRRE TR ERESR, BYE DERT MR
MRERERESRE  SREHINNER SR,

E27-29°CKR TEENNAL - BEZEREABMERE(Wetchateng 2008)




Withering syndromeffifa AEFSIE

Abalone rickettsiosis(ffifa [ mRE2%H)
AREYENBRIEARR , BEMA (H. cracherodii JiBKEE 99%,
ABFE(18-25°C ) BAHE REEEEBARE,
BROANESRE), ARHE. Beie, ENERENEARINEENAEREL LMRER
U BB R BTEAE — A RER AT,
ENSEUELEAYE A BEABENIERES, LENANEERE  CRENTAEE
BHLRES,
WIS NS R A AR EHEAR B AR ER RS (Haliotis cracherodi) B M IRAE
—@EEEER (IUCN , 2014)

XEEARBFRERD R AR D ZERXGENBIERFHETENTLER—  BREMEKI
iEfE(USA 2009),

EZRE. 5 (ROC) flfE (PRC) Myh fLMI(H. diversicolor supertexta) &#i%%| WS-RLO » EH
A E gE R B iR California (Wetchateng et al., 2010),



OIE recommendations for diagnosis

a®

* PCR technique for surveillance N
 Histopathology, ISH, PCR and sequencing techniques <2 x
as presumptive techniques iy
* ISH and SSU rDNA sequencing as confirmatory . .
techniques (along with PCR when it is used with :
histopathology) £ VR
23 B 4

100 [um

Xenohaliotis californiensis (ISH)




Control and treatment

Oxytetracycline (OTCO)E#KEEBM - {55 R i B R S 1 TSR N AT 4 A 15
pe /MBS - Ok OTC 10 8% 20 X ( Friedman Z A, 2014a ) .

(12-19% TM-100)((90-100 mg/kg) -
o EERAARIEAEBERE -
(Friedman et al., 2007; Rosenblum et
al., 2008) (WOAH 2023)

£ OTC =/Ea%E (400 E5=/7T

HRREFE <ISCHREET . A LU
RLO f85%,

BACAEEA10 ppm REEISAE,
s fEE S LURK R A1% BRZET I,

X—I\E - HET X ) hERATHA BIEY i REPTLURL D B
B#ER (Garcia-Esquivel etal, 2011) . BIRE&E < REASMFA L SRR
(WOAH 2023) - TM-100/E#HE100 DG | LEGAEEE,

(EAKERERIASENHZYE)
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Identify risk
management

Document

Identify the Complete risk

the process

hazards assessment

measures

7 o © F 7\
N = N
P (BARIEAREE 2 PEIR) S GRS ElAE T AR i AR B

ENFENFRE  LETERNEE0EIR—R) BER - D% BEM 1. b@eEs

e 2 AR TJEE(R0ER E—R) B R - =& FIR A AR S
FERCRABE) 3 B ENBERIE—R) il
mp ik Gl ) AREIRER MR 2 RIS
5.5 (BF#EHE) EHEERAMSE BY mman—ma -

SRR R B -
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2. EEIAPE
JFEREZETRFERTREK
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T=l

il

BRERE

Likelihood rating

\[I
H BAA AT :%&
o B A 1 B Table 7: Assessment of disease consequences
. Consequence rating i Rlsk ‘ EUE|
‘:@o = é g 8 1-2 Negligible _ Acceptable level of risk. No action required.
G . jIL,\ * -l- %E‘HE**HY1I1—J E}]
Remote : ? St Lou Acceptable level of risk. On-going manitoring may be
oy EOESNERK TS EENTEEORN
nlikely 2 4 6 8 10
| - 10 Medium I.Fn:;:lef}ahleIewlrlflmrliak.ﬂuiuen'.dndgemenlisrequired
Possible ; ; at s o RElEEMERERE e G LR ER KT
ety R 4 n 12- - Unacceptable level of risk. Intervention is required to
g 0B A R S RN kT
Certain I 10 L — Unacceptable level of risk. Urgent interventian is required
D (itigate the levelof o
WA BE R TR E AR kT

Figure 5: Risk estimation matrix

66



Non WOAH-listed diseases

Infection with Marteilioides chungmuensis 2P S NG b S

AR EL K T

112E3RX@ATERAEmLE
Marteilioides chungmuensis/38 55 & A 829%




Infection with Marteilioides chungmuensis

BRIE oI BEE IR —TE N 2 MR, MR BEF &,
R BERYER ; B agEREEINRMEBSZITER -

FTEREL MRTBENGERBE
i Mo RRERERIIBHEANRRET £ -
BAREZBRIBEAN D - & B

FHAR  EFERERENEKXBPSFTESRETKRS ZBME
2% (Imanaka et al., 2001)

ERDSENERERT - 8 - 1A - ARRINH s 1 s
S ERRAR 2B -




Marteilioides chungmuensis Z {72

SREHENENFHLIRE EREEARBE(BLEREER) ML TE,
BERTEREEZZNHEILRM  MELSENEBRD,
SRANTEERABRETIAEDSEE, o

EEHRAN, UEATHEISRFERNESESN, .

BEMEE Sl

JERB LB (Ruditapes philippinarum) RN 55- SR ENE
INERTEBEYS (Ruditapes variegatus) it within the episotic s of Okayuma Pretieare,
A Uglwagaki oyster/Crassostrea nippona (Tun et al., 2007)

KR4 48 /Pacific oystera/Crassostrea gigas



Marteilioides chungmuensis 22 2 Ef B33 .

Z4 & F I FERS )\ R & Jr(ribosomal small subunit, SSU)gf 185 > i JL
ribosomal DNA B[R -F 2R+ ASERER. '

MG B B A Bz B Y K F B Rl B Y & A @ ESSU
rDNA ERMIE 55E99.9%(Yanin et al, 2013) ; BRPIEEEH
Bi5 (Ruditapes philjppinarurm) &R AR U E 98. 2% (HE R A F Y
RTE),

1253 B SRR 2R PR K 5 7 28 2 RS PT B3 RS 2 O AT B A28 A5 A
B mEBEIR KB (Ngo et al,, 2003)

BIBRIBERBUBET . REERNERTT %,
RERHTIEA R R B BRI,
BERBEBASRET L a2 RREN = Eiet 48 (Park 2005)(E),




1125

AR

TR
K

1y

PP

s YT HRE

siRE WORBSEL SR B R wE T2t o TREETRG%) REAG
I 2 2 100 144 55 38.19 4,7
T 5 2 40 360 65 18.06 2,4
GiES 4 2 50 288 25 8.68 2,8
1k 2 1 50 162 30 18.52 6
mbii 3 0 0 216 0 0

=i 3 0 0 220 0 0

A 2 1 50 148 5 3.38 8
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% AR . BERCEESHERSENERIE -
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mu::b H‘ @E E ? (Horizontal spread)(Vertical spread)(Factors)
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BT S MEN 2= E BB R ERREEED -
EEPRAMFEGEEER - AHMESEERIEGIZEIREmE
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