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Materials used in this study
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Table 1
bk 45 Strain i BEOK P Geographical origin

02 WG ALk (5 )

Xiantao, Hubei( Pelteobagrus fulvidraco eggs)
o4 JUARBE L CHE)

Foshan,Guangdong(Carassius auratus eggs)
09 A AN Bk (B 390 B

’ Xiantao, Hubei( Pelteobagrus fulvidraco eggs)

010 WAL ALk B 3£ )

Xiantao, Hubei( Pelteobagrus fulvidraco eggs)
o011 b AN Bk CHE 940 B

Xiantao, Hubei( Pelteobagrus fulvidraco eggs)
Ol2 A CRpA #2151

Shanghai( Pterophyllum scalare eggs)
o1 A6 Bk (550 FA B

Xiantao, Hubei( Pelteobagrus fulvidraco eggs)
015 - () Shanghai( Turtle)
017 g CH LA O

Shanghai( Pelteobagrus fulvidraco eggs)

Y1 (R
Shanghai(Ctenopharyngodon idellus)
vo T B2
Guangzhou(Cirrhinus molitorella)
e v =]
v3 i (I”( )
Zhejiang(Sturgeon)
Vi BT ()
Heilongjiang(Carassius auratus)
vs 151 R A6 0 B )
Hunan(Carp and crucian carp eggs)
Y6 IV (B 0 B
Shanghai(Zebrafish eggs)
v7 VLV (Fi )
Jiangxi(Ctenopharyngodon idellus)
Y8 YLVY () Jiangxi(Cteno pharyngodon idellus)
ATCC H 7 (#: %) Japan(Salmon)

1.2 HiXERIESE

LR 98 05 %) TR R 42 P 0 TG TR I SRR
R PDA ML B, F 20 ClE R B 3% H S8 6L
FRWBHZ . R KARZ WM ERA
A mLIEHKE 6 LR, T 20 ClERIE IR . K
FEW L1 6 FLAR W OW 5 & A il F7EilE s, &2
AL SRS R BRI 2 mL (9 7 [ % b
WAREE IR 4 d J5 BT 3RS P 22
1.3 HIREHRBITEE

W T 226 K PSR 3~4 R W3 A KR
1 EP & SR 5 S BRAT /NI A5 1 5 TR 17 BROK
B R BRI 5L TR B A AR K & ATCC200013 4 B KR A
41 DNA,JEXT 17 BRoK &R bR #E1T 1TS rDNA J3 4]
PCR §"34 , PCR ;=40 )5t LA T A4 TR A7 B
O FESE . RIS E AR TTS rDNA F 41 ] DNA-
MAN %2 %8 ), F) Jl NCBI 748 BLAST # {4 5
GenBank £ 12 v €0 81 73 0 1 47 1) U PE He 3, I ik
) R 552 w5 1 51 T MEGAS. 0 804 8 R 4t
KBWIITRG LT T DL IE A R ik 4 28
7 1 B 1
1.4 PCR#&ill SpHtp1 E&

DSpHepl FH M5t 56 . PL Gen-
Bank H1 EHIAY %5 A2 KB SpHepl JERF 51 & SR
N GU345745)1E AR , ] Primer premier 5. 0 %%
BT 1 X R S S5 W (SP-F 5'-GAAAACAA-
CAACTCGCAGGAG-3'; SP-R 5-AGCATTT-

GTCGGTACGTCATC -3" ), Wy~ 14 i Be Ky
222 bp, 51 LA T AW TAEA R /4 k.

2)PCR I, PCR Jz i & 14 4+ 95 °C il 42 4
3 min,95 ‘C28ME 30 s .58 “CiB A 30 5,72 °C FE il
1 min,35 MG, 72 ‘CLEAf 10 min; PCR [ K &R
H:25 pl AR R 4% 10 X PCR Buffer 2.5 pL;
dNTP Mixture (% 2.5 mmol/L) 2 uL; 314 (10
pmol/L) £ 0. 5 pl; £ A DNA (A 2 A4 K %
ATCC200013 2 HL DNA) 1 pl; TaKaRa Tagq
(5 U/pl) 0.125 pLs MK ZE MK 2 25 pl,

3)PCR N7 ¥y ek Lm0 5 . PCR R
TR 2 00 B B W E i F VK R U L 3 7 )
& [ (TaKaRa MiniBEST Agarose Gel DNA Extrac-
tion Kit) ] # 47 H 09 1 Bt 4li 4k [0 Wi, If % £z 3
pMDI18-T #fk I b B KA AT i DH5a. HKELFH
P v B L $R BUTORE , PCR A, 25 % &= g A T8
Y TARA BRAS /AT 00 . o DU ) 45 2158 i NCBI
Blast /45 GenBank FEH B /KE Rk SpHipl
BE 57 B HEAT R R L X

DR K B W Mk SpHepl JEH BRI, LA
SCULL 3T AR ECAY 17 BROK B R AR 19 DNA SRR
Fe IEARME B BE ATCC200013™ #5719 PCR K6 I )5
DAY R 7 2 00 Sh N R T R K AR 3%
PR 76 AN 7] A J 7K 85 B Pk P 0 43 A TR BP R PCR ™
ik & DA TAEY) TRABRA wT .
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21 1T7THRHRKBERNS FEES ST

W17 BROK B B bR B TTS J3 30 I 45 31 3 o
NCBI #:47 [P He %, LA B2k i @ RSk B WS
oWy T Bl A0 P E AR R R s (3R 2) . 2
B W IR, Strain Y1 5 @ £ Saprolegnia sp.
(JX535255) ¢ FI AR AL Sy 9994, Strain Y5 5 B #k
Saprolegnia sp. (JQ974986) J¥ 5| AHLPE N 100% .,
PRI, Strain Y1.Y5 3@ T /K& J& . Strain O14 5
H Rk Achlya klebsiana (AF119579) ¢ 51 #H L1
100% Rl S22 45 %5 . Strain O4 5B BE Sapro-

legnia australis (AM228826) J¢ ) AH LI ¥R 99%,
NHI K%, Strain Y2,Y7,09,010 5 ##k Sa-
prolegnia parasitica (JN400038) 5 5| #1 L 1 Ky
99%, Strain O15.Y4.Y6 5 &Kk Sparolegnia par-
asitica (JX213147) FRIMEN 9900, StrainY3 5 &
¥k Sparolegnia parasitica (GQ183896) #H 1L) ¥4 Ky
99% ., B, Y2,Y7,.09,010,015,Y4,Y6.Y3 K
FHIKFE , Strain 02,011.Y8 5Ri¥k Saprolegnia
ferax strain HS1(JX535250) L1 K 99 % , Strain
012, 017 5 W ¥k Saprolegnia ferax strain HP
(IN400035) # &L ¥ H 99% ., 02,011, Y8, O12,
O17 NZTIK%E,

Sparolegnia parasitica strain T1(GQ183896)
Sparolegnia parasitica strain(AY455771)
Sparolegnia parasitica(JX213147)
Saprolegnia parasitica strain C8(JN400038)
Strain O15
Strain Y2

5[[ Strain O9
52 Strain Y6
60 Strain Y7
|_Strain Y3

44|~ Strain Y4
7 —Strain 010

[ Strain Y8

6§

61" Strain 017
99

lStrain 02

Strain O12
99

58 Strain O11

. Saprolegnia ferax strain HP(JN400035)
7

Saprolegnia ferax strain HS1(JX535250)

59 Strain O4

Saprolegnia australis(Am228826)

99‘| Strain Y1

9% Saprolegnia sp. JY2(JX535255)

%Strain Y5
1

00 Saprolegnia sp. LB52(JQ974986)

[ Strain O14

0.005

B 1
Fig. 1

100l piya kiebsiana (AF119579)
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The constructed phylogenetic tree based on the ITS rDNA sequence of isolated strains
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FRAEBE ¥k ATCC PCR 45 R 14§18
The specificity PCR amplification

of standard strain ATCC
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Fig. 2
SpHipl 1
ATCC 1
SpHtpl 63
ATCC 1
SpHtpl 125
ATCC 1
SpHipl 187
ATCC 1
SpHtpl 249
ATCC 49
SpHtpl 311
ATCC 111
SpHtpl 373
SpHtpl 435
ATCC 225
SpHipl 497
ATCC 225
SpHipl 559
ATCC 925

E 3

ATGCGCATTCACCACCCGTITGACCCTCGCTGCCTIGTGCGTCGTICTTGCACGAGTCGCTCGG
TGCCGCCCAGCATTCAARCAACGTGGCTCGICTGGAGCACTACAGGATCGCCGARATCGAGC

ACTGGGAGAAGCGCCACCTTCGGAGTGATAGCCGCGGCCACCGCCACCACGCCCATCATGGA

TCCCACGGGCGCGCCTACTGATGCTCCGACCGATGCTCCGACCGTAGCACCCACCGACGCTC

CTACCGACGCTCCCACCGAAGCACCTACCAACGCGCCTACCGGTACCGATGCCCCGACCGAT

102 LB SR N N3 4 % 33 &
K2 HEEMLEELER 2.2 SpHtp1 EEEFREE ¥ ATCC H R
Table 2 Identification of the isolated strains Fﬁ j?i ﬁ%l %XT1:T {’E i HE ATCC200013™ J&/TT
ams R e PCR 43 "8 th — % /N4 220 bp 224719 1 B
train Species Strain Species
02  Saprolegnia ferax Y1 Saprolegnia sp. (lzl 2).
O4  Saprolegnia australis Y2 Saprolegnia parasitica ééol][“‘? s 1;% r%“ﬁ]] _l::" GenBank IZFI (A %u E"J %ﬁz
09  Saprolegnia parasitica Y3 Saprolegnia parasitica _— . % o
010  Saprolegnia parasitica Y4 Saprolegnia parasitica 7J(ﬁ SPHIPI (GenBank % 2:% 7 GU345745) 2
O11 Saprolegnia ferax Y5 Saprolegnia sp. J??'J EI/J I_] /j? lii l_,l 99 / o 'Iﬂ, Eﬁ F)f T}L i E]/J Sthpl
012 Saprolegnia ferax Y6 Saprolegnia parasitica % ﬁ‘%"ﬁﬁ&%ﬁﬁﬁ E(J ( rgl 3)
014 Achlya klebsiana Y7 Saprolegnia parasitica I
O15  Saprolegnia parasitica Y8 Saprolegnia ferax 23 7 **1 ﬁ't7k &l *ﬂi Sthp1 E.*A')‘IJ
O17  Saprolegnia ferax ATCC  Saprolegnia parasitica ID) EE {]j( ﬁj}’jtﬁ‘/ % . PCR jﬁ: % E]/\J EE, {7]( 5 % ﬁ /j—'\‘

(I 4) . 17 BROK B B bk 2 I 4 DNA 2 PCR 973
Jo o Horb 8 BRI MR AR S WU A Be RN W) A Y
Y, BHMER R AT% . 3hh 9 MR WA =8 .

)P HNI A 43 BT A A . AL BT A B AE X
M PCR Y ™Yk 2 LigAE T AEY THRARA
Al AT LRI . 3 5 GenBank H 01 Y 75 A 7K B
SpHtpl (GenBank % 3¢5 GU345745) 3 A JF 5
e IR M =k 99 %0 . BABH BT 9 3 i SE R B o H
) HE

62

124
186
248

48

310
110

372
172

434
224

496
224

558
224

GCTCCCACGGACGCCCAGGTCGTCCCGACATTICGATTAG 597

224

FRAEB R ATCC SpHipl BEEF 515 GenBank 1 B 518 SpHip1(GU345745) BEE F 5B LL B o 47

Fig.3 The blast comparative analysis of nucleotide sequence of SpHip1l in standard strain ATCC

and SpHtp1 gene (GU345745) nucleotide sequence published in GenBank



W SE. SpHirpl HPUTETS [F) B m 2K & E bk P 1o A

103

M 10 11 12 13 14 15 16 17 18

=]

b
5
4
3
2
1
1

N OUnNOOOD
[=Relwlwlelele)

1:02;5 2:04; 3:09; 4:010; 5:0115 6:012; 7:015; 8:017; 9:014; 10: ATCC; 11:Y1; 12:Y2; 13:Y3; 14:Y4; 15:Y5; 16:Y6;

17:Y7; 18:Y8; M.DL 500 marker.
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Fig.4 Testing of SpHtp1 gene of different Saprolegnia strains
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KB 2 TR B KSR IR K S SR A L AR R UL
2 — AR A B BT AR 2 AR U ) K B
I TR R KB I I R R T A 4 R L K 3R B M i A
HERAFHA S B FRER S ME T, % m £
TCIEFENE L 25 B IR K 0 28 ] S e st , I HL B9 59
B KB BB ARG g 2002 EALE A
LRARFH VLIS K890 1 B 42 1R — A M A

B B ] P A X T K 25 0 B F Y AR e K
BEI R R P R L0 TR A ) S L B A I I R
PLRB IR 7 RN 56 T 0 LB A 5T 18
BeD MR KAy T AR K E BB 5 LT . ot
EX TR BEHERBOR YL £ 8 2 FE . —Fh 2
P A A= i T 0 IR I R A S £ ) 2 B2 A0 R 2% 8 B
Wh— P BT B 2R BOR HE BT T 22 37 O SR kL B 77
FEOR ] B B 22, AR AN B SRR R Rk s A .
Ty — PR KRR B AR P A B LT LA R L i
DL BN, SpHepl FEH R H AT N I & B
57K B T AR B0 A G B L TR EEIE S 1 32 40 i
R b A7 A A 218 1 1 & L R (tyrosine-O-
sulphate) VE 4 Ji B 45 5 F1 AR 19 43 F 54 (molec-
ular anchor) , SpHtpl 5K 5 X Fh oy ik A1 3=
ML, PR, X SpHepl HEPR BYRFIE ] h ik —
5 F 5 7K B TR R e AL B2 A B Sl

H A7 OC T 56 R 4 A (i 58 07 1k DR A T 5%
2R -BR A B B 2 54 (PCR-RFLP) 3R A i
B & W (PCR) ., Southern blot Jy ¥, H i, LU
PCR K h # W, A DL 17 koK 25 5 B 41
DNA J#t , PCR #: SpHepl KK 7E X 28 K 55
PR A B . b 8 MoK & WY i T HBY
S, B G T REE SR B0 BH 2 R T bR
(Y2.Y7.09,010,015,Y4.Y6.,Y3), 75 43 25 Hii fir
R E T %K E (Saprolegnia parasitica), It

g 5] N ST A A A K R R B T R AR
MR — 2. U] SpHepl &N TE 25 A K& )™
ARAE BN I R F ok R T A B . A
T30 AN ARG 0 25 A 7K B A DU T LAt A [ A T 1Y
PR 1 BB 25 SR I T MR G R 2 4 (O14) 2
TKFREM (02.011,Y8.012.017) B /7 /K E
RO, AR Ay 2 SR8 TR HE kR 1Y 2 Bk
BRE(YL.Y5), VLB, SpHrpl N AE %A K 8
FESPEAEAE . B XTI S R, 78 Rk B9 B 92 h AT K i
SRR % 5 AF A K 85 1 — Bl DNA 0815, WA
PRSE E BRI HE S 2 i H At T Bk b B RE DT 1S
H 8 R B, 1 B L At R TR B 7T e A AR LA S
TR A G Y B IR 7T 3 3K — &5 R 1 i PR W U K
B TR R (B) 1 22 S S EEURALHI N E . DLAE
KFKE SpHepl FEF 5 22 M mRNA K
AR T RNA A HE L S [ i 45 T 1R, AR 3
Wi R BUKE E A DNA [y 17 H A
B, U DL DNA SR A PCR L& SpHepl
FE PR AT AT Y TR LR TR Y

2 % X W
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Distribution of SpHt¢p1 gene among different Saprolegnia strains

YE Xin ZHAO Yi-ni CAO Hai-peng HU Kun YANG Xian-le

Shanghai Ocean University s National Pathogen Collection Center for Aquatic Animals
Shanghai 201306 ,China

Abstract In order to understand the distribution of the SpHzpl gene among different saprolegnia
strains,using Saprolegnia parasitica (ATCC200013™) genomic DNA as the template,a pair of gene-
specific primers was designed,a PCR method was developed and the parameters for PCR amplification
was optimized. The PCR product was extracted,linked into pMD18-T vector and then cloned into E. coli
DHb5a. The recombination plasmid was identified by PCR and sequenced to prove the amplification of the
target gene. As a result,a 224 bp DNA fragment of the SpHzpl gene can be amplified from the sapro-
legnia genome,which had an identity of 99% in sequence with that of other Saprolegnia strains. Addi-
tionally, 17 samples from all over China were tested using this method and the SpHtpl gene was present
in 8 (47%) samples. The results indicated that the SpHzpl gene is expressed specifically in S. parasiti-
ca,which can be used potentially for detection of Saprolegnia.

Key words Saprolegnia; SpHtpl gene; polymerase chain reaction(PCR); pathogenicity
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