g Slulan iyl sla G pad (JSso ollid 5 (5500508 oluosad cups OLKas 5 ol

3l Gl g il s 4ged (T9S g0 (tlulid ¢ (5593999 18 Oluo 9S> (w5 o
(Oncorhynchus mykiss ) oS 5y YT J 39 obolo pi 51 ouw

RAPD PCR _ugy % (Salmo trutta caspius) y > b 39 3T dlo

”U("?MJ'-"W‘ Jﬁwﬂwﬁw u.aL.uJ.wwt L;'Ua.L,u}....ac ngf«?-t.afi& L;-NLJVJJA
sl Lo e 6}“)"

*Ghiasimaryam4 @ gmail.com

0P LS 59l 9s) eusidingy =¥ )
Oy o8l (Sudijaala ouSiiila—V g & NY
2SS (H¥aid p gl Bliadiald duucige - O
WAY LT i yad g )l WAY ala yo 8l ya g )l

oS>

Ed K4

- - . . R . — " Z

(_;3“ d).é d\.}:b&\.@.«:’é‘jl N&Adljé.éu»l 9 9 PI9R d\.}:LAJA ‘J’.g‘JLQ.ﬁ 6}’.\ t.gL@'?."Jb dwﬂé\:ﬂjjbw
S 53 8 (ool 3w (B IS il agd) Olaleol3T 5ls5 (5lsly 5 o @5‘9“}” o3 b ST 5 ols Q-;—<3)
Pl 55l 85 A 5 ROGR2 & s 8 OLS 5, T s Pl 5 5l 853 A) LSg ol s Sl Lalls 5 csS
iﬁ-lé&@i’jﬁb LSL‘I’ M)Mw‘uﬂé_@}dﬂyowl.ﬂ)l-); .X.ATCM»JQ (.x,.ué)\.xf.xfs9 b S2 QJ}*‘{‘{J}’.LSLLJA ;lJ’T
s R1 X" L (Saprolegnia parasitica) (ACTT # 200048) Sl L,;(Jbiu bl easas b DNA 6ad 95 ) ol
ool 55 oslizal RAPD — PCR olislesT 55 S1 0™ U ( Saprolegnia diclina)( ACTT # 4206) IS s L“.;fjbgu
%Jéwb\ﬁ.éﬁ%‘\' j\&ojf};W‘wjéwu%ﬂjJﬁmﬁ‘e)fwgudw‘am"’w&gw%,’?
v os S Lasl daill LSl ) 6n 8 Lasl Kopshy ad 8.8 5 s alie 95 ilh) 65 058 b b 6500 cCali
e WA gl s oSO asdls as, ;\Ji;du a= 3 VY Gles o b @ CL«S .xﬁ:,il el Y 53; Lasl 5 LIS L:.:.<J3Jib
Wy e ST b o Sl 7008 5 VT U5 a5 LSyl b s 31 IVA Sy 5K Son g3l 3
238 35 53 oy ol oS oAb sl \ 058 Lasl ol s g sl 55 Jlste sleld a5 sty s o ) Al Jig
Olse 4 b s ol JsSsn cledg, LSTs 1l s 68 iy lolis s, e & e Ol adllas ol 3 50 sanlin Koo
sa50 B 3l S ol (Seislnid 5 (Sidshose Shosar e lld Gladss el SIS s eanS b WS s, K
5,8 5 eslizal

bzl slaslen cosliale 15T ¢ 132l sl 2,5 S gelS QLS

JJL.H.A&AL.LE":\‘IK‘

AY



\Yay Qllun.a_)/\‘é‘)‘.a.ﬁn/ﬁjd 9 S dLu.n

Ol @il ale alae

N0 o 4 (S35 sl (Sedsied 5 (lid o) Sleosas
5 eslawl L PCR 5 DNA iS5 005 o oolanal
RAPD-PCR (55, b sl ofsis & ol (slonsslS s
wobws g, (Randomly Amplified Polymorphic DNA)
iz lo g b b ala o (Se5 Sglis 4z D3
2 e Rl Ghey el b il S S0 b5 (208
1wl e 4565 S5l 050 pastie (S5 sled SO ol
Sl (So39dgmean] Dlidss o okl by, RAPD — PCR
(Hung, et al., 1994; Diguez-Uribeondo, et al., 1996)
el DNA (6 LS 1 (L8 (23l g sl () 00
5 oolauwl 5550 (sl peul olows il b g s asdllae 550
325 Lt Wlsin |, DNA odyse (51 (VL oo o 5Ty
09,5 b o dgei o Slol (Ky dusliio ols anlys ojll a5
Bangyeekhun, er al., 2001; )s,85 &5 atwly b

.(Bangyeekhun, et al., 2003
byl b B ool M 5985 0 b (s sl RS ol o
Suoglie (S 0y S b3l 97 (Ridnd sl axls
aJgi 5 (catenulated gammea) Jlgeo sbe 4l o dgs o 5, >
95 s 2° a b 91955 Sy
Cowads LiSg b slo aiges 31 6 ,2a8s csLs RAPD — PCR

ol Cesas 553 sbyo 0T YT 58 lale 6,z 5l ool

I gy g9lg0
sl o5l g OS5y Y 38 plale sz 5l (sl diges
Al aaed oy plale (oys 9 iS5 S50 50 adly 55
99 51 6lo diged ol plol Cugs g0 (b iSS Jad o clio DIS
O olasi Sl gl ol plonil 2S5 Y 55, 05 2SS Al e
Sze sl IS 5l (Bolad g e ez s> SIS
Joyil s oo )88 o505 vae Fe slaws Bl o 5l 5 bl
5 il ke Of sl 1 Gigyys (Smadly Bg,b 4y il
ools JUl olfislejl &y o e VemgL” ol a4y JS801S
g alss Loss Slbgime oyl Laslps j0 wolKisle;l o s
S gl (GYA) BT eS15ST cay 595 ctS e

(Foomgl’ el 5 0 ML Sl I9) s
AY

Aodko
sl wx (pyiege 3l o (Saprolegnia) LKyl
Slokale jo (2B lo Cisie corge oS cul o glo S5
@ Olye S cnl 1wl (o g s8SS glhe g aed
LSyl «S. parasitica) Kol W¥gple sl aiss
LSl «S. ferax) 515 LS ple «S. diclina) LSS
Dl o,Lil (5. monica) Kige LiXs ple o (S. delica) SJs
Shedily palS Coge bz, (ol jeam a5 daae ol Sldlae
W Sl Glie oS d5die B9 9 235 )l 3 95Y a5
— el b g5 5 GamslisSil oy90 Job ol Ol azyo 4
Czeczuga, et al.,, 1995; Czeczuga, et ) coul psio /-
al., 1996; Cerenius & Soderhall, 1996, Czeczuga &
&>, (Muszynska, 1997; Bangyeekhun, et al., 2001 ;
Febr y3h O A0 0525 y5d A sleel 5o Lo 5SSl an
Sllas i 13) 5 0iSe dgame 1 Loz, B ol SLaasl ZY/A
ol adly Sole plale 5 et sl o bz sB al 1 S50
397 Yeero (1983 Ribeiro,)ogs o obnl b lase
9 e (59, 3,5l az )3 VA Sl S sles 53 s o

Yuasa & ) ail oo ol Kl azj0 Ve 0 o1 595 o ien
Hatai, 1995; Kitancharoen, et al., 1997; Czeczuga &
.Muszynska, 1999

ol Bro LSgple b 48 oluls ands o
wile gz e ady Bl 5 Wbl ek, Slogas
Jgeolgl g (OOgoNia) pgssSesl «(antheridia) pgay il
2B LSsple 35k sle a5l pan (S 09 (Oospore)
Wi SdS e )0 o e oy LSl olml
oy, Sleogas LS o buas plple .(Beakes, 1982)
el gl wplinl @sS 5o sgzse Slud 5t
el o) (S oy asals jo wglis (Beakes & Ford, 1983)
5 Wilawn S Gpae Qg @ b olalgl 5 OYVY
Kitancharoen ) 59,55 ¢ op,S aolie (laie 4 aie] slaogl
Lgple lo aiges o2hd Slulis cqe(& Hatai, 1998
3 oolazwl

5 &by (n et 5 (o PCR-RFLP (alizes sledy) G 5
Slp sl 4 ol g cal LSy ple o 4555 ololis g
8 Lo Wiyl 51 IS L gl )i apiis



g bl iS5l sla Ggad J oS go bl 5 (i35l 08 slus pad cwsy OLKaa 5 ol

a0 Ve Oyl 50 dads V0 Soe 4 398 b Ay Cus
o ol3T LT Slgiome 51 pY 4 b 5 5,15 w5 o il
Diguez-) ob (ow)p ©oSws S 2j 50 4l sloyselss;
.(Uribeondo, et al., 1996

e Ve sl s g Ay S 5 o oI s
» g Jie (PDB) &l j9,0uSs gide cuiS lase J
Sae s ol Kl az 0 V0 — Ve ol o s (Sl gLeSI
B 0oyl 5l w905 (605 albe S 59, 0 — V-
il Jhaie OTL LY — 0 gl ctS lase 5l ol Caws
SlhaissSon 4 5 0D i Jysiul ally L 5 st
o1 sale 61,2 SO 5 S2 slaus ¢ YT J58 slo aiges 51, RO G
O3l 55 diged 4 @le Sl (39381 5l 35 Eud )53 by
—0589lS — B8 Sl el bgsle po T 955 95 5 sz
Diéguez-Uribeond, ) w5 z| 5wl DNA (I Lolg5)!
(et al., 1996

Yo 0 e 4 o Kile a0 1Y — VF sles 45 g eols cusS
AL Gl diged jlalose cnl ) ey sl I35 ale S 5,
Jos @ ctS GYA Lize 0 digai o 3l il alls g
ax e WY = VF Sl e aS, as, gal S by ol
(Kitancharoen, et al., 1997)as (5 ,l35 aile 5 o Xile
1Y BT geaeSogple b g0 0 Al dsed e
ped Cody g (B3 O lm jo Jol cody SO o eols ciS(SDA)
o, il axyo YA = Ve o Sl Cuglis adlas cgx
JolossS sleiehy o bo a8 o) Cae s 0 )5 (5135 aile S
S ol oad JolS ples b (6 135 ailbes 575 el il jokar
wlis, b a5 p ab) Cundy 55 ped 05,5 3 b plil (,7)
el s, N0 cae 4 IS wlkeS s ep
Bangyeekhun, et al., 2001; Bangyeekhun, et al., ol
(2003

o Ay a5 cbloy o) 10 laie snd Lalls gl a5,y
(GYB) &y o815t Gy 55515 1) Lo 0 (5l Lisles
Wle,S o Kl az )0 Yo Ol 0 5, dw g el Jlaul
oud Joyed T b kgl aloyo nl 51 oy 05 (5 N5
ke 10 sl (5 Bgrb 0 5 oad ool it (2 (6399
Sl arys Yo Sl o celo VE b O ples 51 2
sl W) 4 5y Sk Shgime (Nl 5)I85 Al S
ol O WSS, 4l FO ae 4 g ead JEe iulej]

RAPD-PCR & LiglojT 5 oo solisewl 5,15 oy 1 Jgur

SIS wleds LRV ol Ol by
) DNA Lol 4, 93 oy b b 5! 4B O a0’ C )
Saa DNA w90 o 5k po 5| b ¥o ¥’ C
£ DNA aii) 1o 4y yosly o 4l Fo YAS C A
DNA ;i gzl il asla- vw® C
)oDNA sl ais; s g b yaly soled ol bob ) o
\ aids V- vy® C Y At

O Sl




\yay Q&uﬁ\}/\na‘)uﬁb/‘a\sd 9 S JLH.:

ool eV ale dlae

4 Coogar pl ol ssnliv (45 FiSlas BY Jlas) Jlgie
9 VT 53 ale 5l sl oy sla o OO0 § LYA o
(F 50 JSo)ais ooy ol5T el

GY luzo jo Likg plu Lalls S5 09, sloi 1Y JSCi

SD Lo ;o LiSlJgplw A SIS 9 glod YV JSCi
Ao

DNA 5,55l 1o+ g5l yiddg Koo YO azx> 0 PCR _ialej
S B S o g e VYD (dgySen VY 0902)
S (e S WY 3900) pealyy Joeg S I (b
RAPD- (iSly ol plowl jlaie T s S o 5 (03l
Sl asliy cod (uW1Biotech) IS Luge 55 olKiws ,0 PCR
s plosl B3 258 4 yeal g sleslatwl b g (V Jgoo)

5"- GGC ) OPUI13 . (5' - GTG ATC GCA G -3') A10
5"y (8"-GAC CAA TGCC-3"y OPT20 . MGG TTC C -3’
5" - AGC CGC ) FM1 P10+ GAC AGA CGC G -3’
(CTC CAT GGC CCC AGG -3

Wgos g0 5l 0ad A3 by ple b digel duwolio Cgz
S. 8. Parasitica (ACTT # 200048) JoL caa.06 DNA

5 SL 4RI oS L ey « diclina (ACTT # 4206)
SideSae Vo bl e .asa eoliiwl RAPD — PCR wliobes]
oSws ;0 /NI 39,8 J5 69, Ve +bp 5, 9 PCR Jgams
29 il Siylogy o2l b J5 G 285553 55589 25
g a8 18 (Gilieghl Guilp) il el jgle yo8 Wgo oSiws
.(Ghiasi, et al., 2010)555,5 (5,5 puSe QT
b Wl o <S> 5 RAPD c¥game o)l 501 o
Sy pas b 357y lul p Ko 5 b il Jeuz g ool
WS 5 Sy e mile Joua jleslial b o S e aib
wiz 55 olol 2 5 UPGM s, 4 SPSS acki b (gl g
26,8 alowl LT S5 ysk RAPD ¥ gams DNA IS5
or Wl colds oo @ 4y b la g (S005 5 )90

4 ppalns 3 33 oisT 550 S ol GYA s s
w0 S5 K, Wog 00,5 dga S lase 3l j0 ad
s Sl 4Sapla Ea2ls Gl o IS 5 b Sy
2 (Vg ) JSD) 05 casline j55 Jilie jo 09 p3Y (IS il
Ky 09 obsS S5n 9 (A5 e DS (U5 SDA L
aiged plod G po (F 5 ¥ ISD)ogy i Sty 5 law jo (SIS
sanlie oih lar sls 435 5y o 5 (6 pall L 5l oglis gen Lo
5° ol 00ld LS (sla Aiged S sSug e oy 0 DS
5 daxie  le 48 (hyphea)ls aws, bl jo cuiS laxe



g illan LSyl (sla G JsSge pluwlih 5 (S5l oluo o cups OhKe 5 ol

il ax 3 YA = Yo &l az o 0 o1 Lale o YT 58
PH{RUET ISP GSTRUSVID SPFUSERELS RO XE S RN,
Wy yhosiils F— 0 dg0>

712 -
3 7 B
Vs B N
Je u
Y62 E A
4 = = SD Lo 33 LSty plu (@l A5 iy slod oF S50
_ L

o
B0 o

[
(=1

wd O
|

T I

(=TT T
1
<
N

R @igoi jo Jlgso aols s & JSi

Fo ‘5“‘.51.‘...: Y us‘...‘i.lf ).Enfii

2 | I T
2 | T
a1
el
3 |
2 | T
2 |

395 b S9 GS2 by S g lio :¥ g0

slacl jo Sl ol 00 K ol Huwled) 5l (guyas Jus oud
TAD — Qe sga> 0 b wgad ol 0 0l canlie ) g5
G wlaz w0 5 ooyl wus 4l Hgawles; cadsl glozunS S8 wigoi 50 Jlgso aolS :F S

Sty Gl Wged oy 0 AT ol plad ol ce e b)) s

@ bge o, oS () laged) YT U3 lole o35 5l euwl
Ay SV laged) of5T Glale sla diges ,o g R2 wiges
Shale 135 51 ool Canss slo oz oled 545 SO & by

AT



[GWR ) aliseo M}‘o VY BN PCR c.olj .\Jb Yoy 63.@.7;@ BN A.Jy SYRCS )9.“..)‘53) J.w) Al Mly (£ 05; U"l gD 09> 9e
Jaxs 89 Sytde b wiges pled oo 0 Coabge O a5 Sl s b odalie S4 wgai ;0 LS ¥ 0g,5 o B oyl oS
5 YT U5d oolo 5l ol cawss slo diges ;o S pidee loiadse adg Sl a4l jeewlss; odg L lojen alos oyl

D9 0,0 VY g VF s 5w ol] ale 09y CublB (pl BB Y 09,5 Lacl S cils 5oy siug, e

AY

3 &S5 ek il adg Ll cale Ladd Lyl a9l slo gl 5l g
BT e ol a5 oboul gbs cile oo 4l Jlye s

|

Fi

ik o
Ll LD
i df
D

SIS
i
o

o
il

| 1=

Ili!
i

FM1 yo55 4S9 G ST gl aigei 5 RAPD — PCR ;I Juol> azui @ ¥ JSCi

CLORIDET )

FM1 yo51, UR9 G R1 sl aigos ;5 RAPD = PCR I Jol> azusi A JSCi



g dlulan LSl bl sla sa (g0 olnlin 5 (55050008 Slus pad sy OLKas 5 ol

5l o] Cawds sla Wb o3lal Lage (1233, 900, 659, 518bp Glp ey 4 iz Glojeuly lawgs ool sl slaail slass
oddgs sloail LAYV 5 0sYAAY bp zSlas G YYA DD sl OPU13 .2100, 1714, 745bp) sac ¥ OPT20 s ol
oy 4 bgye wledbl ails 9 Voo obp 5l iy sal 1432, 1276, 968, )sae 6 FM1 . (1759, 1360, 1039)sas¥

el odal ¥ Jgoz o calizee sl diges conlo 2981, 1361, 1015, ) sas # AI0 (A 5V JS5) (787bp

2530, 1889, 1338, ) sae Y P10 sl 4 (785, 607, 328bp
RAPD-PCR (L9 bl p iyl b alaz ailid o o oV Jgux

R1 R2 R3 R4 RS R6 R7 R8 R9 S2 S5 S6 S7 S9 S4 S8 S1 S3
R1 1
R2 | 0.93 1
R3 1 0.93 1
R4 | 0.93 1 0.93 1
R5 | 098 091 098 091 1
R6 | 091 093 091 093 0388 1
R7 | 091 093 091 093 088 091 1
R8 | 093 096 093 096 091 093 098 1
R9 | 091 093 091 093 088 091 095 098 1
S2 1093 095 093 09 088 088 088 091 0388 1
S5 1098 091 098 091 095 088 093 095 093 09 1
S6 | 098 091 098 091 095 088 088 091 088 095 095 1
S7 1093 091 093 091 09 088 093 095 093 09 095 095 1
S9 1095 093 095 093 093 091 095 098 095 093 098 093 093 1
S4 06 063 06 069 063 06 0.6 0.7 06 062 065 0.64 061 0.6 1
S8 | 066 06 063 06 061 061 069 06 063 061 064 066 065 0.61 091 1
S1 061 0.65 067 062 0.7 065 063 07 064 06 061 065 063 065 0.7 0.7 1
S3 | 0.61 065 0.67 062 07 065 063 07 064 06 061 065 063 065 07 0.68 093 1

RAPD-  &ligbol 3T 5 svel caway cdlids wu po wlw! p Saprolegnia sp. LSy plw b asloz guss 09,5 ¥ Jgus

PCR
bl co o bwgio slacl ej)f 0yl
AN R1, R2, R3, R4, RS, R6, R7, R8, R9, S2, S5, S6, S7, S9 Y 05,5
ANAS S4, S8 Y 09,5
JANA S1,S3 Y055
alie diges w,lailiwl DNA L 05,5 vo sla aiges g 040 72+ 095 ¥ o la diges oled codel Cowsy wlis oo wloly
W) ‘stL.uLw U" wo.ucj)f).bf-La.c‘u.u)b ;A.DL».« w)..a (Y’ Jj»)}).\)MM

AA



G 3 il canlie Sl 43 |y S, Sy o yiaS L] -

G, ol Kl 4z 0 VA = Ve ol s e aiges elad S0
ool axdly wy (S had 3V F 51 ey 4S5 j0kas siiitls asST lens
5 Ghiasi a5 cool Jb o pl g el § — 0 sgu> o
o LS 5 Ll sl ais¥ wisls olis (Y+)+) ol Sen
o Kb a4z 0 VY —VF sleo o (g 08 lale @55 5l onds
bl @ aliis pl a5 o) oo S A W50 gud ) AgSone
5 ool baiye o] (ol wdy lulyd L@ sl )85
P Ol & ey aBl il (S adr a1
Bangyeekhun, et al., 2001; ) cl ainly peodbgio
(Kl LS pl) V09,5 sl aiges .(Willoughbay, 1994
S Wog wux (Jlgte slayselgss slml a4y 0B (owyp cnl o
ool canla 1) call ) (LdSss LS plu)Y 05,5 diges aSIl>
Ysors 5 ol 00 (555 Gutlogill 255 slo wisF 51 colls
S ) alsz lp emlie B g5 &5 wdl o Gl Sl
ol 45 05503 B 1) s _Ulgi gl S5g S Cnle s b
Cerenius & )owsl I Su; L 6,85k o5 o,
sl oyse 4o ol &5 Sldllae o (Suderhal, 1996
el wil ools alosl 120 51,L LSy pnle slo diged 1o Covogas
Dieguez — Uribeondo a5 o, » ;8 .ol odal sy gl
ot Iz 5L LiSy ol slo diges 53, (V395) o Sem
a5 Wod axgle adls gl ospd sl VI B o wluls
Slste sboysenlsy sbml a4 3B G slo aiged I plaSmen
e wiges asaisly olas (Ye+)) ol Ken ¢ Bangyeekhun
@ B by phale 45 5l esal sy Kl LSy nle
oy LelSes sle aises S st wax sl adg
3 (VoY) LKen 5 65 N0 ¢l addllas jo gl oo LB
ST s YT U5 plals 51 onsl Cosay slo LiSlgple ogas
sl wges ST a5 Wols lis adld § Wew alite g
03T YT 38 plealo 5l o o 1531, iy s 5 Ui ol
Dieguez — a5 6,53 (owyp 3 w3k o0 2Ulg cnl 92y
wges VYA 51 o 59y 2 (Yo+V) oKen 4 Uribeondo

sle dged can ad asie woly bl LS ple (il
dged gam 3y oleple STl ead i Kkl Lkl nle

Lol 1) o jewlgsy adg colld LdShs LSyl sl
A4

ol 5 s beiSs il 0uisS sloml 2B elge lulis aile
055 S5y 2 4 bz (nl (oleS 53 03,80 SLVTEY ams
okele  «(Oncorhynchus — mykissy N1 J3 el
Rutilus ),55> sb,o siw ol (Acipencer sp.)s,bgl>
35S obwle o maw o (2B alwls o (frrissi kutum
Sleogas ol » b (2B Jele olulid 5 ab el
5 pseisSssl parseyl wile e wdg Jlale 5 (Susalsdee

Gy AYVY (ol Olole AYEY (I )Ken 5 (5mp, ITAD

Shahbazian et al., \YAF (ggpus g b8 AYAY (Jl>g,
sl dopl Slulis b odgl Gy ol Gaiss o (2010
5 oS 555, YT 58 09l slowss 5l eael ey LKy ple
8 Syge Je¥se jlile bl 5 by o] ale
Slo Wged cpu 0 (U5 g9 dalllas ) o alols Sledsl
P (M Awd 09,5 a0 |, LT 5 ams o Lis | del sy
gl (il gl b a8 Canl V09 )5 diws (035 )50 S
5 dilwd 05,5 o2 (S. parasitica ATCC # 200048)S.251,b
Wges b Y 09,5 5l AY S i sels coyo ol slacl
S1 = 8. diclina ATCC# 4200) LGs LSy ple il 8,
gAYl G 09,5 Gl Lol (o Zalid 8 5 0392 095 02
4305 RAPD-PCR wlisle;l L3 clalllas o a5 olxl
TAs ) G (S5 el B azly oS (il 3) igei bog S oo sla
Hung, et al., )ail 48,5 La5 o (il 3 diges ailie 565 1) Wog
1994; Bangyeekhun, et al., 2001; Bangyeekhun, et al.
5 8. parasitica \ o5,5 b dged jui o, ol 5o 13 (2003
o 5 olulis Saprolegnia sp. Y 09,5 o S. diclina ¥ o5,
s asile LaSlg il sl &55F Sjslsn e Sliogas 5l Vool
Oyl azys g ab; s o bLS 5 g kel sl Blon)
ooliul 455 Sy ;0 Sgzge lo 0g)F Cod sun alb Cg
, .(Beakes & Ford, 1983; Hatai, et al., 1990)s5i0
Sl a5 wo S patie ab) Cexdy 4 bape Gl
digad 5 |5 iSad S ol Cessy (K235 5551 ) d5zge
Ol bl 5l g assls Sty <ol 37 -+ asiul LR4 g R2
SLSe ah) S oy 055 )1 albe S g ciS
plo b colis co o 787 51 5o LS9 g R2 imen aiiila



g bl iS5l sla Ggad J oS go bl 5 (i35l 08 slus pad cwsy OLKaa 5 ol

S5 5 (Sl e slayial Sl 00K plesle iS5
3 smap o5 Sla gl )3 a5 Sledglis ged eolitul (gt
Szt 5 (Sopad I Sboad cnslin Glize slo diges
FEBS gy 45 00,5 Slpitiy W el (sl slez ) (sl
a5 555 by T Glale 1385 3515 50 1o (2B Jalse
T Blse 5 g ais Coenl Jl B glul ez
by onyee 3 S a5 YT U3 pleale 5255 38150 50 [ oy
ool x50 sl 5 B Sl (y5 0 slo 4 (n 5 35
DS Oy
&bw
095 7B s ceyn AVVE z (sgmge 05 il
Wy debw plo By 5 ;ST pelzme 0 Gy n lele
5 Sblag 4, > (Shpeds ek gliSs b obl
Amio VO ol 5 oKl bl sles o
obale jlelsple 5l s3)lge A5 IVFY oo (s
Ol oBasls (Siyals 0uSlisls alxe (ol nl jo (o> 30,8
YAQ):0
05 2B lSogll sy IYYY Gy el wlole
Okl (St ded (Ble (hyon 9 5SS LI plalenls
YYD o,lad oolpes olfiils (Sipeals sages (]SS asl
Ao VA
¢ duagyl olKails llal e B Sl AYYY wz «olyal st
Amio OVY (sl ol
Bangyeekhun, E., Pylkko, P., Vennerstrom, P.,
Kuronen, H. and Cerenius, K., 2003.
Perevalence of a single fish — pathogenic
Saprolegnia sp. Clone in Finland and Sweeden.
Disease of Aquatic Organisms, 53: 47-53.
Bangyeekhun, E., Quiniou, S. M. A., Bly, J. E. and
Cerenius, K., 2001. Characterization of
Saprolegnia sp. isolation from channel cat fish.
Disease of Aquatic Organisms, 45: 53-59.
Beakes G., 1982. A comparative account of cyst coat
ontogeny in saprophytic and fish — lesion

(pathogenic) isolates of Saprolegnia diclina —

wile (oo Spie 5 Yok Do sl g Wl A S 25
Willouhbay & Copland, )usls (5o ol jo 1, Lol i
1984; Hatai & Hoshiai, 1994; Espeland, 2004; Van
B b 05elS jo CublB )l aS e Ll 4y (West, 2006
Pl S iz ge g 00 Fge o35 Ll b g Cuwgy o )

50,50 (54
sle 68 58150 o cenl gz e Jio adg plasl egi a8
00,5 asine ode] Cands Gla diges ;8 dgdas ol LKy ple
oy oy i YT 53 ol 055 5l esn] Canss o diges o
2 5@lE F LY 5l JSate oo oyumms) ails |y plail ol adgs
9 Yuasa a5 s3] B A eols uwr.wa 'S.u.t)l)b L...fjslgL..)
Bged 45 WA dzgie diidls LS (.55, VI 58 5l eads o
09,5 dw a4 (2lpjlen w8 a5l 5L Lisdgple slo
Lwgie el JB oY 0 /AY = Ve Saus )0 (Ge g S je)ol>
L) cias g (Y1 J58 5,¥ 0 JYY — OF 050> (6500 9 Sye L)
igdoo w0 5B 0¥ 50 Te = % sgue e 5 S0
09,5 4o 3l iw (Sl 09,5) Jol 09,5 a5 olo lis LQ,‘J Slaslie
YUY 5l golnl sl oyumi a5 0050 sbnl e slo 4ol
€9 3l me & adl badye )08 alplen )08 4 Cl (S
Seiglam mf 5 Sl Jolse o alislen ©yads g6
alisee Oldlas B L )49.4 u...;)L....ij)JL.J 39y 0 (8Os
g0 (Oligotrophic) sy 5 651 (sleo] ol ooy o0ls )l
3 Sgdee Sonle o b3 (2B Jelse go S
39>9 (Butrophic) g gl sleol jo Jalys ooz aSl>
Slel 50 .00, %03l O (Giglgmg oud Cundy 4 alinw ol ol
L 31 S 5 Comar J5 ol 0l S350k 555 Ko 55
w25t 05 G5 g5 Sibs gl el s o 9 ol oS
Czeczuga & Muszynska, el ob; b LT wlogo Js
sor ol 2 e ol e & il gl (1999
Jolse 05 £95 2 (o cal wlt Sl 03g (Sdg ghanis
aiey y0 a5 ol las dslllas ol sl (@555 aw)ondlas B8

Sy @038 bl coge oS Ipjlen (26 Jelse alules
& .



\Yay Qllun.a_)/\‘é‘)‘.a.ﬁn/ﬁjd 9 S dLu.n

Ol @il ale alae

Gancedo J. M., Telleria, M. T., Soderhall, K.
and Martin, M. P., 2007. Re-evaluation of the
enigmatic species complex Saprolegnia diclina —
Saprolegnia parasitica based on morphological,
physiological and molecular data. Fungal Genetic
and Biology, 44(7): 585-601.

Espeland, S., 2004. Prevention Saprolegnia on
Rainbow trout egg. BSc thesis, Faroe University.
Island. 52 pp.

Ghiasi, M., Khosravi, A. R., Soltani, M., Binaii, M.,
Shokri, H., Tootian, Z., Rostamibashman, M.
and Ebrahimzademousavi, H., 2010.
Characterization of Saprolegnia isolates from
Persian sturgeon (Acipencer persicus) eggs based
on physiological and molecular data. Journal de
Mycologie Médicale, 20: 1-7.

Hatai, K. and Hoshiai, G. L., 1994. Pathogenisity of
Saprolegnia parasitica Coker. In: Muller GJ (Ed),
Salmon saprolegniasis.University of Washington,
Seattle, WA. pp. 87-98.

Hatai, K., Willoughby, L. G. and Beakes, G. W.,
1990. Some characteristics in saprolegnia obtained
from fish hatcheries in Japan. Mycology Resarch,
94: 182-190.

Huang, T. S., Cerenius, L. and Soderhall, K., 1994.
Analysis of genetic diversity in the cray fish plague
fungus, Aphanomyces astaci by random
ampelification of polymorphic DNA. Aquaculture,
24: 1-10.

Kitancharoen, N., Hatai, K., 1998. Some biochemical
characteristics of isolated from Salmonid eggs.
Mycoscience, 39: 249-255.

Kitancharoen, N., Hatai, K. and Yamamoto, A.,
1997. Aquatic fungi developing on eggs of
salmonids. Journal of Aquatic Animal Health, 9:

314-316.
9

parasitica compelex. Canadian Journal of Botany,
61: 603-625.

Beakes, G. and Ford, H., 1983. Esterase isoenzyme
variation in genus Saprolegnia, with particular
reference to the fish pathogenic Saprolegnia diclina
— parsiticus complex. Journal of General
Microbialogy, 129(8): 2605-2619.

Cereninus, L. and Soderhall, K., 1996.
Saprolegniacea: Zoospore formation, virulence and
pathogenesis in animal hosts. In: Dayal R (Ed)
Advance in zoosporic fungi. MD publication Ltd.,
New, Dehli. pp. 97-116.

Czeczuga, B. and Muszynska, E., 1997. Aquatic
fungi growing on the eggs of some anadromus fish
species of the family Clupeidae. Acta Icthyologica
et Piscatoria, XX VII (1): 83-93.

Czeczuga, B. and Muszynska, E., 1999. Aquatic
fungi growing on the eggs of 33 Cyprinid taxa
(Cyprinideae) in laboratory condition. Acta
Icthyologica et Piscatoria,, XXIV (2): 53-72.

Czeczuga, B., Muszynska, E. and Tryggvadottir,
S.V., 1996. Aquatic fungi growing on the eggs on
nine salmonid species of the genus Huco, Salmo
and Salvelinus. Acta Icthyologica et Piscatoria,
XXVI(2): 113-121.

Czeczuga, B., Muszynska, E., Wossughi, G. H.,
Kamaly, A. G. and Kiziewicz, B., 1995. Aquatic
fungi growing on the eggs of several species of
Acipenserid fishes. Acta Icthyologica et Piscatoria,
XXV (2): 71-79.

Dieguez - Uribeondo, J., Cerenius, L. and
Soderhall, K., 1996. Physiological characterization
of Saprolegnia parasitica isolates from brown
trout. Aquaculture, 140: 247-257.

Dieguez — Uribeondo, J., Fregeneda — Grands, J.

M., Cerenius, L., Perez— Iniesta, E., Aller—



g bl iS5l sla Ggad J oS go bl 5 (i35l 08 slus pad cwsy OLKaa 5 ol

Iranian Journal of Fisheries Sciences, 9(1): 151-
160.

Van West, P., 2006. Saprolegnia parasitica, an
oomycete pathogen with a fishy appetite: New
challenge for an old problem. Mycologist, 20: 99—
104.

Willoughbay, G., 1994. Fungi and Fish disease. Pisces
press, Stirling, Scottland, 57P.

Willoughby, L. G., Copland, J. W., 1984. The
temperature-growth relationship of Saprolegnia
pathogenic to fish, especially eels cultivated in

warm water. Nova Hedwigia, 39; 35-55.

Ribeiro, O. K., 1983. Physiology of asexual
sporolation and spore germination in phytophthora.
In: Erwin DC, Bartnicki-Garcia S, Tsao pH
(Eds) Phytophthora: its biology, taxonomy, ecology
and pathology. St. Paul, Minnesota: American
Phytopathological Society Press. pp. 55-70.

Shahbazian, N., Ebrahimzadeh, Mousavi, H. A.,
Soltani, M., Khosravi, A. R., Mirzargar, S.,
Sharifpour, I., 2010. Fungal contamination in
rainbow trout eggs in Kermanshah Province

propagations with emphasis on Saprolegniaceae.

QY



Evaluation of physiological aspects and molecular identification of
Saprolegnia isolates from rainbow trout (Oncorhynchus mykiss)
and Caspian trout (Salmo trutta caspius) eggs based on

RAPD-PCR

Ghiasi, M'*#; lireza Khosravi, A*; ino Soltani, M>; Sharifpour, I*, Binaii, M°,
Ebrahimzadeh Mosavi, H6, Bahonar, A’
1,4 — Ecology Research Center of Caspian Sea
2,3,6,7 — Faculty of Veterinary Medicine of Tehran University
5 - Iranian Fisheries Research Organization
Ghiasimaryam4 @ gmail.com
Received: July 2013 Accepted: October 2013
Key words: Saprolegnia, Physiological aspects, Molecular identification, Rainbow trout. Caspian
trout
Abstract
The genus of saprolegnia is one of the most important pathogenic aquatic fungi in farmed and
wild fish. In the present study, fungal infected egss were collected from rainbow trout
(Oncorhyncus mykiss) and Caspian trout (Salmo trutta caspius). After purification, 16 isolates
were obtained (8 isolates from rainbow trout and 8 isolates from Caspian salmon,
respectively). The isolates were then coded as R2 — R9 (rainbow trout) and S2 — S9 (Caspian
trout).The registered DNA for S. parasitica (ACTT # 200048) and S. diclina (ACTT #
4206) were used and coded as R1 and S1, respectively. Based on the RAPD profile obtained
all samples were divided to 3 groups and members of each group had more than 90%
similarity among themselves. According to matrix of similarity and reference strains, the
isolates were classified as three groups. Therefore, all of isolates in group 1 and 3 were S.
parasitica and S. diclina, respectively, and the members of group 2 were known as
Saprolegnia sp. The results of thermal resistance assessment showed that the isolates of
rainbow trout and Caspian salmon eggs had slow growth in the temperature between 18 — 20
°C. Thus, R2 and S8 isolates had the lowest radial growth compared to other isolates. The
isolates categorized in S. parasitica (group 1) created secoundry zoospores but not observed
in two other groups. Thus, catenulated gamme was found in 78% and 55.55% isolates of
rainbow trout and Caspian trout eggs, respectively.
This study indicated that molecular methods were the best methods for identification of
Saprolegnia spp. and it could be applied as a supplementary confirming method.
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