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2) 7 u vy FEMEREFOREAEN S OEF SN 54T 5858)
EHEIT L,

2. FEOERRR L BEOERRR (AF)
(1) 7uy=x=z b2k
BREAVEER (P0) Z1EHT 570 DRBMR L LT, 7V7 AXXB LT = B OBEIEHI SN
EHRTHELELEBIIT VT ARRBLONFTF o U TERALAER (P0) Z/EH L7, HEREL DM
WPEfRMT 2 . —HEEZA (SNP) RHiEA W C—RBIERIZ I W TR 2 tad T2, N T T DK
AT Z DWW T2 (SNP) MHWEZBRFE LTz, 7 ¥ 7 A XX FAGER (P0) 2B W TH
R — A (G1) TEHICE 7= BREMAEM 4 Bi4A L=, BFREAILALE (P0) OIKEEFEIEREMICE T 5
MitE EAIZE R D 1 FZRE2EEE L, K —7 o —Z2 2 GRAS-DIJEIZ LD SNP 7 —# #Hif5 L
Too NFFEOFERE A (G2) EHICHT ZEREMEHE O, mUA FAKR Y META LA
(WSSV) it PEREl R & ORI Rl 2 50 U 7=, BREAIMAEEN (P0) o WSSV i EREfic 331
LB EAISR 0 1 525 3%E L, it —4 ¥ —% Fv 7z GRAS-Di 512 L % SNP 7 — & & |t
L7z, £/, SNP T —Z ZHWT, NS oK 2 ER T 2 & & HIic, WSSV itwEtEicBE 5
T2 BB RG TR EZ B Lz, SNPFEFTIC LV | 7 b~ T B ERICE W CHEIRER R TEE A M L,
Bz 7ofEEEE SNP ~— U — %4572, T E TITHE LN TV A HEH SNP ~— 7 — & I EESGEIC#]E
ST SNP ~— 1 — & OALE BIFRIZ DWW THRENT 2 BRAG L 7=,
WRAMBYE ISR T D22 L LT, 7T V7 A RFROEERREMAMBIYEDESHEEZITOL b
\Z. Photobacteria JE& xS & LT, MEIRMENT, &5 LESIIT., B OV 7 FUildBraito72, &
HIZ, RN T 7 F U OIZDOBMBAR A M7z, TNETIHE LT 72 ~—%FH L
T B O R R O FER LI T 72 A 4 O 72, = B OFRIFEHAED ORI DWW TR A B E <
HAWEE OFFE DEED, — EOIRIFEIRAEY) (Vibrio parahaemolyticus AHPND # & WSSV) (Zxf LT
PUMAEDER 2 R T BB E 5D Z LN TE T, N EIHY T T 7 b Th HUFFEEER B KD
BN Zkal T 5 2 LT, Flia OEKPIIBEE RS FORBANFEIND Z LR LN RoT,
T B RIS O E KIS KO BRI ORI 3 2 fRAT L. AEPEMED BV & B FEFE M A0 B 5 D 2Rk
MEIRD Z LR hoTz, N EOAERPHBEEER T vago Dz ¥ L NI EH A2 FF e
B Z & T V. parahemolyticus AHPND ¥k D A\ 284 T D IETS RO Zh L7z,
T VT ARXRIZE LT DHA & RO B UL 2 AR - IR ETEHZ VWD 2 & Tl o DHA
GENMHAL TN Z 2R L, S5I12, YZfEOKEEZ ED7-% b DHA §RICIZE A AT
RPN & A fERs Uiz, E£7o, MIROIRNEBMLAIATEDBIEIC L0 | a2 S TN ORE
Bk % & DRREFIT D Z N A[RE L 2o Te, AN T HEEHZ OW L, il 22 IEEIR OB
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H N B EEOBRE R ET A DBRZITV, X0 BWEEOREZED T\ D, £z, S REEEHFE D
THALROMRHTC, FESPFE 23T T = B O AR ETEF OBRFE . & A BEEKEER SN LA NNK 53 4 O %))
HEEB~OF| e &b FEh L T\ 5,

NTEREMBRE B E LT, LA LT EOEREIR A VT > OB OBF 21T
L blo, AT T OMSMICEEE 52 DBIBTREONT 21T o7, Flo, 7~ EE N
(LA BGEREIR R VT OFGFEBRTIX, BGRIEOREITH 2 & THE» DI~ IR 27589 5 %)
BN EH LT,
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H LB HNT, ZV~vTEORETEE NS 4T ay 7iELABEBRNCHEE LkER E2 kT2 &
EBIT, MM ATy JIRIZBOWTOHRRET D Z L 2R LT, A A7y 7B THRO
b, BiEsME ORIMAEE DL EICTHET 2 2 & 2 MEs Lz,

BISHIZERMEZ R ET 720D — AT ORRFIZOWTIE, 7 ¥ 7 A X AFEM N O WS PR A
i & WS 7L OFFHRIE O BRRICHY A, B 72 & BT 1o, RS L7z R —FEELMIE & B hi
WV, BAE L 72 s iR ok oo R — A Gl A R EF L7218 EOAENAIREL oo T, X AI2HBT 5
T XD — R IR Z D S LT, A A d T~ X0 MR X 0PI Z TiaETh 5
NAXAATBHE L, R —H RO I X ORE O EREICHKT) LT,

AETEARB AN (2 36 1T 2 RifE ER A OWERDOET L & L T=~% AV CATER K 8RO 1E
HIZEL Y $1 %, dnd BI5THE ) v 7 70 MEEOIEPEIZ OWTHER L7z & 2 A, ##bik 30 HiEinE T
\Z dnd BInFRE v 77U MEEOEFERNFERITHRT 52 ENH LN E R ST,

NFFZERBIPTZEIZONT, ZNETICHERONT 7 AL FERFIE S LTz, N e
EOMIABHEEHIR OB & LT 2 FEOBM G IEZR A, B LIZMan A4 = EISES L,
HIE L TV o L BN DR E T, AT = E ORI & BURD /T A A = E O N IR
L. fEFEAT A A = E ORI EAR DM T D 2 & 2R LT,

COVID19 |1 X 2 LR FE D E BT L b B 5 h LIV, 42T 4 TCOMREREITV-2>2H
AMAFFEE DB A G U, X0 BRE) 72 LR & P70 iRis 2 5 L, BF2EBAG 4 4R B & L CI3IERR
WZHEA TN D,

FFEEE RHIE, Z A NEEZ A KERZ PO L LT, BARANIRAEERS 2 0 & LR R
SHEEECTE T D, X AMNT AARTEAZ BUfG Lo i AN B AR~ O R ERRRN 720 & A W5t %
IELIAR— M LTRIFZ2EBRPHEETE T 5, COVIDI9 OFEL D72 e b | o X A B4 %
HEEVICHZAND ZENTE, SLADFARETFAENKB L, ELRIC 14, WEERIZ2APA
FL, EREZHED TV D,
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W7 N—"7"1-2 3FF b (V—&—:) AR, Kridsanupan KOMANPRIRIN
O #FFEEHE 1 OYPEHE (RAEEFHE) (Z3d 2 FEMRG (D v 2 —/3— DO EAN BRI S
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i2)

BRAGEM (P0) ZEHT 2720 0EMMA L LT, 7VT7 AXFEB LT = v OB IEHENE
EHERT D200V ) b~ raYT I A4 h~v— =l LD BRFIMT Z3E L=, F
oy TVTAXXRB IO S B THERAMGER (P0) ZA{EH L7z, BEIFHE & OBVt 2 5k
T HUEf & U CRIRE L ia N — ST (SNP) ik z AV T, — B8l 12 B\ CTHEHT
L7z, /N E OB T ERER Y v 7 L& VT, RGN0 (SNP) f ik % B
Lz, 77 AXFBERAMGEMR (P0O) (T T, RERRMNIERER, RRIZE A, =g e s
.7 A /LA (Infectious Spleen and Kidney Necrosis Virus; ISKNV) i akBR 23 5556 S 4v, FREH AL
(G1) TEHIC AT 7= BFEAMAEAG 2 Bi4h L=, BRAGER (P0) OIREERRMHIEFHMIZ I T A fittE EALZE
RO FREEE L, W —7 P —ZH\ 72 GRAS-Di 52X % SNP 57— % B L7=,

NI FEOBFMABAEN (P0) [CBWT, FRIT LI WSSV LR 4 £l L T, MHRrEIcrEd 5
FEARMNAL 2 RE LTz, o, FXROMEIFEN bR R L &8, FOoN-HHMIC L FHEE i
R (G1) ZAEH L7z, BHEE R (G2) R 7= B REAHREGO 72012, WSSV iR tERklids L O
REEE RGN EhiE S e, BREAIAEM (P0) @ WSSV MHREMEFHIIC B 2 HPE EAIE R0 1 5%
EEL, W —F7 o —% e GRAS-DIHEIZ L D SNP 7 — X 2 HfG L7z, $£72, SNP 7 —%
ZRAWT, NPz osgEHX 2 ERT D & L HIc, WSSV MBI IZ T 5 20 8 s 0T &
Fhti L7-, = ORGSR, WSSV MRt E I BE 4 5 BN EEE R E R Lz, 7V~ EZERICE
WT, AFETEHINT-SHY ) LB EFIH LT, GRAS-DI {EIZ X B MR EBE IS 1D SNP f#HT
HENE LT, ZO/ME. MREBBFEEZMRM Lz, £/o, TRETIHE LTV HPEHEE SNP ~—7
— L& LB ICEEEREICHRE S MhES SNP ~— 1 — & DAL ERMRIC W T, T & BAth L7z, £72. R4
FEREHIIE S V—T 32 THRIVE N L DR ER I 2 7 Vv~ B ZRIER D 720 OH =
M OM#EEE~— B —IC & 538 % FhMi L7, GRAS-DI fi##TIC L 0 BHZE L=t~ — b —i2o\ T,
ZW IZBE L7 SNP 2t T~ 5 72 OICBRGH LT 7/ I A ~— 2 VT, —ERPEREE - #—THE L
TWb 7~z () 5 7 L DNA ZfiEhr Lz,

@ WFFERER 1 OXMFEAEE O HAE O BERCIRI & ek
FRORDUCFEH L72@ v | EFRICEA TS,

@ HWFFEEEE 1 O PEHE CIEARE STV R T2 7 7o R B
KRz L,

@ WA 1 OWFRORLW (B5)
BANRET VT AXXOBBISEEEEZ I DT 5,
T YT ARFX OIS T~ — I —RR D T b DG RBRIE A HEN LT D
T T ARXXOMitEIEE DA HIER OO Doy~ — I — &% T D,
B A FPENT T2 EOBIBHISREZ ST D,
NhFZeiE (A~ NFAAL T EEEEL) OF ) MUFET DT~ —%RET S,
INFF T EDIFEM S -~ — I — R DT DRGSR BE & LT 5,
NPT EE DM T~ — I — & BT 5,

® WFIEEEA 1 OWRER L (2%5)
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TIOTARXXZFZET DD, ET XA WFEICART2HADT VT AXF &7 A [ENTHRIES
NTWDET VT ARXXOBIBHISEHEE~ A 7 aYT T4 h~—T—5DDNA~— I —%HWTH L)
2T 5, f~—h—tib~A 70V TIA h~v—H—& SNP ~— W —EFREZ R R —F7 o —IC
L2757 MEHTIZ LV INET D, 15 DN RITERHI SR Z R FT 2720 ORI BRI 2, BifE
BIHSNTNWDT VT ZARXFIFBRICZ O 2+ IR BRI SRR R T 2 IXE N © Z Rk
B ERICHWD DS, BHHEM OF AL TV D K9 BRIGEIL, WAL BRI SRR B %
£ TR MEEE E RIS,

Z A DFFFRIAZ IV TRIE & 22 DAEWBGYED 5 5, FRMBERYYE & LT L o ERE R GE R A
B O Streptococcus iniae ¥ X O S. agalactiae, €7V AIRIRIKE D Vibrio vulnificus 7380 . 7 A )b X EYIE
ELTHAAY RUANLR (RSIV) EHREISEIE D A /LA (NNV) 3dH D, T OIREMAED 2 Hv
THEIRAYITE 72 2 ER 2 5 0 T Bl B /KA 2 C R Rl il 2 329~ 5, BRI >\ I~ —
T — DGRBS & & bIT, WHAEH D7 DI E R E N CTHE T 5,

YRR W AR R E T DR R ey~ — 1 — DR EAT 5. FRROR D~ — I =250
X, ZFO~—1—% FCTHIHRIEZ R ORI NI AREGRERICE A L, fREFE R OERZ1T 5,

NFFZEEZFHET DO, FT XA IRFBRICEET 2HAED /T F = ©OBBHIZERM: 2 fi#T
DIDDRF~—N—ERH3A 7 0YT T h~v—U—L SNP v — I —IFRERER S — 7 =12
K277 DEHTIZ L VINET D, IROVT, BIRBZHEMEIZOWTE D~ — A —Z2 O THLNTT D,
13O IR RITBISI SRR 2 R AFE T 2 T2 D OIFFRIZ BRI 5,

NRFFTEF I A ERHCBT 52 &b 7 L~ BN T A A T BTk 5 IR E A )8 kg4
HEFEZBND, £ T, TEHEEHEICHWCRIBEE 22 2 RIEMAED 2 AV CEIBAICER R 2K 249D
T2 B AR TRBUE ARG 2 R i 9%, Bk Bl o0 TS F~ = —DOEEARBRIZHN D &
& BT, RARAEH D7D E G T CRE T 2, GRICH W AR = IR T DR R 725
F~v——DRREIT D,

(2-2) WHEEEH 2 @ AEMIRGLE T D BhFRIE DB |
WFIERAE Y — & —  ITREHH . Janejit KONGKUMNERD
M7 v—"7"2-1 (V—%—:) ITEEFH#. Sasimanas UNAJAK
M7 N—7"2-2 (V—%—:) FEEEHE. Jumroensri THAWONSUWAN
O®©  WHEBEA 2 OYPEHE (RAFHE) 1T 2 FERDL (1 7 2 Z— 38— b ~OEIRBEIR IS
i)

B OWMAEYEIIEICRT T 278 LT, REEIZZAUFEEDIRA L, 797 A XX DO EERHN
S AEMYIE D 9 B Vibrio harvey X5\, U 7 F U BRIZENT =27 ) LECHIENT 21T 72, &
I, BMOT I F U 2B T DT DDOIAGEM S AT LEMmFt L, 2 b E WY ERZ 1T 572,
INHORAY 7 FrOEGIZLVADIBENEREEIC EO L D REENGH D270, VI F &
HAONGNMERERNT 21T - 7=, £72. AFEE TR L7 74 ~—%2FH L7 wEHE O R 12
DOWTEMBIZHT IR T 77U OBIFE 2772,

T B O FIED ORI OV TIEL, 2021 A D HAFZEZ ke L T D YA Bl B O FLEA H BE ik i
KT, T OIREMAEY (Vibrio parahaemolyticus AHPND ¥k & WSSV) (2% U CTHUMAWIEA 2 7R~
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TWEN DWW IR O ERYEHZ R OBGERBR 21T, HEMEEZHL 2N TE, LML, A=
—~y RUA VA (YHV) OFEREEHETS Z L3 TE otz 2o OMEHHEYE IO\ TIE
2023 FFIZH A TERTHZ L ZHAVE LT 2022 12 HIZX A IR bIARZIT oo, N BT
W7o 0 N ThDHUEEEER: (Chaetoceros muelleri and Thalassiosira weisstlogin kD 3 7 v 5
VEAGEET S Z LT, fx OAKPHBIEELEFORBANFEIND Z LW LMNI ol XA LH
RO GO E K LT RN OB 2 T U, A2 PEME 0 BB FE it | 30 B 5 0O AR 1 23 6k
HLTWDZ ERbrole, WHERADOEMZEYIEMEHT 5 Z & T V. parahemolyticus AHPND #£$
KON WSSV DA HHTE A Z E AL LT, N EOEKGEBEEEE & L TU AL
B CHRIB T RIANFE SN, FHEBIMDOV A M A VEOBEEZHET 5 B2 55 vago DFERE
fRMT 24T 72 o 7=, MM Z vago # L /7 B AT F T BT 5 2 & T V parahemolyticus AHPND
BROD NG TOIETROBIFUIC KT LTz, NFT T EORNMEENS T u (47 0 7 ZZFIAT
& 5 W[HEMED & DM O 4y B A BRAG LT,
B A BT EDOHEEZ T AND EEHIT, IN—T V) —=F—L~ULDX A WEENFKA LI,
H AR ISR JE sk DAL A 1T 5 7,

© WFIEEERE 2 OYMFEEE O BEEOERCRDL & R
SRR FEEL L@ Y | ERICHEE A TV D,

@  WIFEEEE 2 O4PEHE CIEE ST o 72872 72 B
INETICHBELTT U7 AXX#5E8; CRIE & 72 2IRIFIRIZOWT, Bl etz e b EiFs 2
EMTET, ZOMMRITHRIEL I T NVERET 27200 CEEICHRE A FRETE 2720, BgH~0
ISHNZIERIZENE ZAILH D,

@ R 2 OFFEORLW (BE)
T VT AR DORFAEMBIIEH O D0 7 F o L 7V 2N N EEFET D,
TOTARXDT I F UL E BT 5,
TOT ARRINCK UCEIR 72T a A FT 4 7 A ERET D,
NP EOMIFRHERTED 72D OBIn 1 — NV EBR¥T 5,
7~ T B OGS D BIBRIEZ BT 5,
TREE 72 I OB AW #E 2 B 52 5,
FA B KON RB 72 B FIE A BASET

® WA 2 OMFEERTTE (B5)
Z A OFEETEIZ WO TRIEE L 72 2RI ST, LT iR 70 AR O 1l 5 2 Wi
BT D E LB, HRDOBEEMZDT-ODT 7 FUBREED D720, FEEDORELLT 7
F AT DNA V7 F o ORI &5 & E1T 9,
U7 F RO RE TR ERRAET D L L bIT, HINBRETIET T AXF LE LA
AXHIZBT AT 4T T EET NV E LTEERT %,
7 )~ T EFURYYE O BBRIE DS & U CIEBEMOMAESDE D = > b v — Lo EMER 2 8o
T RNA FT 4 7 ARLGERIEFR ORI A, S DB B KR OZEH 2R EEOBFICE L CidZ e 7
Ia—F THIREZ RS2, TR AT 0 7 ARRERTERNZ OV THRB R SN e b DIZONWTHE
GFRBL L TORRIEE A T = X LOMEHICOWTIERT 5, 23T T = & DA KRBL R 2 B L.
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BibriE a2 i 2 B0 — L L 22 DB FRAIER AN IZH HRRE T2 2 L2 b RIS
BRI SO W TR 2 D 5, E DBRICITFR T 285 FESI %Y —/L & LT, = EDOAEREED
TEYEEIZ DWW T b &b CiHEiT 2,

B OMAEY #IZE L Cld— B ORI RWMAEM N RE TE 12BRIC, T OMEM R4 N BRI
WS 2 FIEORBNMNEL 72D, ZOHIZONTIE, EZ2ED RN L T EHFORKELZ 2> ho
—TDFEDWAT LTSS 5 Z LIk VRIS T 5,

ZFOMDT T —F & LTUIMELA Y VT ) RTLVOFIHAR T =0 7 a 2 FizEfiZe LED 7 v
IZ L DEINBBERH S AT L Lo FOMAEBEHOSE TR S TV D Hil 2 = ©O&h o & B
(R DR 9E A Fhad 5,

(2-3) WFZEEEA 3 ¢ TR @R RN DO FENT )

WFZEREHE U — &% — @ %P5 4, Pitchaya CHAINARK

M7 v—"7"3-1 (U —%—:) J5&%, Pitchaya CHAINARK, Montakan TAMTIN

g7 n—7"3-2 (U —%—:) K¥Hl, Sirawut KLINBUNGA

W7 N—"7"3-3 (V—4%— ) FEEHEE. Suwit WUTHISUTHIMETHAVEE

O WrgEHE 3 DMWY OFE (RAEFHE) 12332 YEEEORREOERRILE A /37 K
T VT ARXRICE L C DHA & A oM R R (o dsin& =B 2%) 2 ARk - Rfagmaae
[ZHWIZGE OfET O DHA GRIZOWTHNT L7-, ZTOfER, SEMOKBEE Tt o DHA & &)
AT D2 L aEs Lic, 7, SEEEOMEZ IO % b, 4 HEICE > THT O DHA G®IC
EEAEBBRNZ ERA LN E ol —TF, 4 BEMOERBIKITIZ, RHZMMAFIREEO A
AR D 5 HFEE T (Fads2 38 KX OV Elovls) ORBIZLEMT LizE 2 A, B - iflkE bICHER
REITEO o, 2D &0, DHA B EOMERHZIE, A£G E Y © DHA OFEMRA 72 (R EF
B> TWD Z R Iz, £70, MERAOTHN O R X ONMEE T L7-/ESR, 2 ToH
IS THERETRO b holz, S 6T, MIKOIRIEEHE HTEDRFIC L0 | il sk S
FITHW P ORIIERML R E B ARRETHT 2 Z E RN FEEL e o7z, N lcfLTiE, B2 505E
Ui % AW T RN X 2 B ISC, B2 5 2 VXV B EBROEEZ 3 RO NT T I LD
HBOMNT % F2h LTz, £72, 10 ORBEHFEEHIBE LT, 20 % X7 BEIHLE LT LTz, oMz
NETIZ, BEIC—FEEREIN 2 B8R L 72854 ") © O FE AR fREI O MG, WSRO FE S LTH A
PEIK PE R SN LIRS R O 72 E 2 Ffi L T D,
N LB ENBR Z B & LT, FERICE] SR LA Lo\ T B OERER A VE D54
HEOMETZAT ) & L bIT, NTFTF oMM E L 52 D BIn FRBLOMT 21T o7, Flo, 7 b
~ T B & WAL B RS RER A VT O FEERTIX, B5RFOBRFEIT O 2 & THED S IE~ R
WAaFHET 200N EH LT,
NEFEEOERBEMNOREILE B L T, N EOHET EOARE R EE B LA RERER
FREAB K CTNA A7 1w 7 2B LT BB KIS CAEFRR O KR 72\ LA BT,
I N~ T EOHETEZHABEKPIHMED Z RIS TESEROL I R LOEERIEDL M+ 70 v
LSRR CEHE LNE R EA T2 L LI, A AT ey ZIEZBWTH ARRET 52 &
R LTz, £7o. "M A7 m v 7B THROM G, BEEMEOWRMA T =7 OMiiEiE, i
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MOLERMEIH L, fEORENMIIHEGT L & a2R LI,
TN—T Y —H— UL DX A BFFEE 1T B AREN O FERE BRSO 21TV, BARDHREDOH]
WIZOWTEELCTH B9 & L blo, R E E L, B8 OMEREORBEATOHE = O R0 Fu
7% & DEARE AT > 72,

© W HE 3 OMEAFE O HEEDOZERCRI & AR
FERRPLUZFEHR L7280 | NERICHEA TV D,

@ HWFFEREE 3 OMFIEHE TITARE STV R 728 7= 22 R BR
Fric7e Lo

@ WroEEH 3 OO RL W (55)
T VT AR XD ER(CATR X O EE X BT T D,
PRI Fx O RMEAFED T 6 O HMEFAT 2 BT 5,
NP F = EEORT ORI N TR 2 BT 5,

® WrIEEE 3 OWFRER ik (35)
T OT ARXXOHAENEHERERC AT Z T FoRORMHSMATIRNIEE E & TR
DEFERAT O ToIZ, Fric e mbiikl & 2 OFREINEIC DWW TOMEBR 2D 5,
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