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1.1.2  F357)

F2 B0 A 4 v IR A R B e By R
(SDA) (dba =BT R8T 5 25848 (Bt
WA A AR 09 [ (B9 B LR A W)
ARG RN ] s Ezup HEUETEHE R 4 DNA ffifi
EREE LAY TR EE) RO ARAR];
DreamTaq-TM DNA Polymerase[ 2 T A4 TF2( E
i) B A7 BR 23 7] ] 5 SanPrep #£ 30 DNAJ Ji%2 [0 Hig
EREE T A TR ER) B A RAR ]S
DNA Ladder Mix maker[ 4= T.4%) T8 ( i) ik
MARATE ] PCR Y3519 [ A TAY TR (L
1) B AT R 71 1 5 o' [ A BB g (L v 5 ik
PR BR 2] ) 5 K450 CBUIH P59 A= b BHA
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FEALZR 45 : DYCP-31DN DNA HiL kA (b
FON—AXARTT) sDYY-5 R L IKAL (b mts—4Y
#5 ] ); 2720 thermal cycler PCR 4 ( Applied
Biosystems ) ; FRO80 BE/R A ( 1352 HBHZAL
A B w]) s HC-2518R ¥ ¥ /5 3 25 .0 #1L ( Bio
Basic Inc 4= T A=Y TRE A0 A5 BR S 7)) 5 (h A AT
(LAMGA R, 008 5,5 BT ER) ; LED SG[E AL HL
CEUHER BH A FRA ) o
1.2 A%
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Mo W e (3 B R I L AT T, B Ao
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WAk ITS rDNA J7 51 53 Hr Je 2 58 32 A B 4
. % [l Omega f) Fungal DNA kit #2& B E
DNA, PCR ¥4 5 i % (20 L), Heh Premix
Taq 10 WL, b F W3 9% | pL, BidE 1 uL,
ddH,0 7 uL, PCR WK% :94 C 3 min;94 C
30 5,55 C 30 5,72 C 40 s 35 MEH;72 C 10
min, PCR YR LEAL . PCR )28 2% B b
BECHLTK , FI IR Y 25007, 1% BRORAR [l iioason) &
(DP214-03 ) Zfifk [l e, A8 Hh A= TAE M T2 (
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A: BigDye v3. 1 Chemistry kit ( Applied
Biosystems, Foster City, CA) . i 5|4 ITSI.
TCCGTAGGTGAACCTGC GG, ITS4 & 4.
TCCTCCGCTTATTGATATGC,
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SRR, 5 DR IAL T H B, HLRA AR 1 K H
PR (IR L -2) , Tl A R 58 21 1 79 FVAE AR
FHECEESS o [ S8 fo il P AT B AR K 2119 S AE
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A (R T -3,4) , Al g2 1 B A7 S Bl
(O OGBS, it T RARD 2 ) O v Y
ARG, A SO A o

http: //www. shhydxxb. com

2.2 HBEHRERE
2.2.1 pEEMINEIE S KO ol

SERTS H AL 23 B A B bk SDABAL, B2 0
SO0 U SOIRER 1 Y LT, Bt 5 S ] ) S 4
Hh T B IR AR Dy e (5 (1R 1) o

1 BREZBATREMALHN
SDABAI EHHRE &R
Fig.1 The external morphology of SDABAI strain

obtained by inoculation and purification of

the infected green sea turtle

FLIR M A 05 e €0, SR G (B B TR 22, K&
I SDABAT P PR I8 22 52 70 BOIR, A7 70 B o 23R 7
I N T 22 T BT, A PR R > 48 7 i IE X
— T g AR S i A B (PR IL-1,2) , 98 AU
22 R it iR ST, TR 22 S 53 0T, RIKE R i A 1
(B IL-3,4) 5 — B LA B8 2000 R ik (1A
Jl1-5,6,7) ., SDABAT B #k i 4= 58 J5 22 P i
SR TR K 3 Az £ 5~ (macroconidia ) (& iz 1T -
8) M [BIE BRI 17N 73 A= 4§ ( microconidia ) Al
J& &A@+ ( chlamydospore ) ,
2.2.2 WK ITS P E & R G R B i

L SDABAT bk i) 5L 4H DNA il , >R A
TGP ITST (ITS4 Xof B bk A AH G JE R R A7 4
B R BNZ R DNA R Be, 2850 SR M B I
LUK B R ), A5 B e — %, o e KR 2
600 bp([&12) . WIS Bed ATl /7 , SDABAT [ ik
PSS 545 bp i H MR C $2 58 % GenBank,
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ok R MKS83351, #4153 2 ) DNA J¥ 41 5
GenBank 4 5 Hh 14 1y 21 R 47 Jmy 358 [) Y L X
ZEHLN  SDABAL ¥k 5 F. solani £ & ik 99%
PRI . B R T A @ R G R B, 4
BOK 3) gt—H £, SDABAI E ik 5 F. solani
RGO FREOE . BATEARHER ITS J751 %5
4 3R, H) & SDABAT B ¥k Jy J& 5 9k 71 T

( Fusarium solani)

545 bp

M. 10 000 bp 43 FEAr#E; 1. SDABAI Btk ITS 751§ 44 7=
7]
M. 10 000 bp marker; 1. PCR product of ITS of SDABAI strain

2 SDABAI EHRHEIKERE
Fig.2 SDABALI electrophoresis result
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IYFUHE | ru A LR A R DK R e L A R K
JoRE s L X SDABAT T Ak 1) 4170 B 480 R e A, {H F
TBEYHUEE, SBMEBE /N, WEER B
F 2 T 2R B 5 3R 6 SDABAT TR Bk ) 111 3
ROR A, 3 bR I R mm il SE i, 5 4 vty ik
FTE S, 45 R R X 3 Al 3 %5 T SDABAI
TRARAT I 2SR, I Ll mT DA Ok A AR K
=HE R R AR S, 280 B S 2 T
I A i I o T B e e D R SR
LR
2.4 ERREER

W REU S T f0 T R kAL 4 B 240 15 3
SDABAT TR #k ( RIVES Rz e JT 14 ) TPk 1 L 2R TR
FIS o3 K 5 B ) A e (R v e, A1 (IR TIL-1)
A2 T L5 24 K ) 1L 20 1 RS AT BR 4
JEYe SDABAT T Fry ik 0 25 0T BE 20 45 51 ([81 R
M-2) Eas Al-1,A1-2,A2-1 H5 6045, A22 1
TG R B DB AW, % B2 A3-
6 LN, Al N TG EHE, BB T
FH SR A R B — R il S R B0 4T AR
(EIRRI-1) , BARFELT N H b S A K 8Ub A
DOCIGR (EIRR-3) , A2 SERA W], {H P ik
A2-1 BHCRON . AL T H i A K 80k
LU U A 2 i L Im] B8 4 Y FE B[] 1Y
T R TT B (IR T4 ) o eljgas 50 235 Sk W] g
B S TR T B kit AR K SUb 2 ZUIRE O 3 3R
GRRYIALE

97 Fusarium solani KU377479
96 ESDABAI

72 L Fusarium eumartii MH857165. 1

’7 r— Fusarium neocosmosporiellum KM231805. 1
99 95 I—Neocosmospora africana MH859005
Fusarium ambrosium KY090782

48 I:Fusarium falciforme KC574023
81 Fusarium oxysporum KY949600

Fusarium illudens KM231806

Nectria haematococca U94673

—
0. 005

73 3¢ R BRI 1000 Y Bootstrap FEATAE ST Y SCHF 7 20 LU 5 J5 I 75 3R GenBank Kl AP B 55

The number at each branch point is percentage supported by bootstrap for 1 000 times. The number parenthesis is GenBank accession number

B3 ETEMY SDBAI FIIFHENRELER
Fig.3 The phylogenetic tree constructed based on ITS rDNA sequence of isolate SDABAI
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&1 SDABAI ZHHLIHLER
Tab.1 Antibiotic sensitivity test of strain SDABAI
e B

D Inhibitory zone Sensitivit
g diameter/mm enstvity
KR .
Garlic oil >20 S
Sk
Wormwood oil >20 S
S Lty
AR >20 S
Tea tree oil
SRARAF H 2L - 1
Terbinafine hydrochloride
LR MELE 17 I
Clomazole
T FR PR e s 2L
. . 19 S
Miconazole nitrate
PitkEs R B 17 I

Bamphotericin B

TE:S. mEHUE; L 8ud RORBUR(HZY)
Notes: S. Highly sensitive; I. Moderately sensitive; R. Insensitive
(drug-resistant )

3 e

3.1 FiERTHIRLREMISHE

R IR I RAE R 61+ 43 UL, 2%
WA N TR FEARBAEKAR", &
TEERAT WHR AT LB 2 fa 1 B s K B
BEH, sl A B K 6, P AL AT B
POCIGE, Wn] UAE B W1 252 Wy, i BRI 1) K
F I AR AR, AT DARE 45 R K 1 o 5 e 3
fﬁfpﬁlﬁ,ﬂu%@%%,ﬁﬁﬁlﬂ%?ﬁ%ﬁ;?ﬂﬁ

ZURIRHIE , 7T LUE S N fa s IR SE . At
ﬁ%zﬁ( FH B Rz i 0 DR IR L 1)) Skt fa 15 FOR
BER o

Z: WARAE LT FF AN 28078 9 56 B B2 ik Bl i2
ME@%FFJIE“ K AT LT Ao A 4 Bl 12 W g £

RS , S TC A | A PR RN S I R

BRI R A — 2 P R E LA 2 19 K 3 IR
DA A B ks o AT KT 4 0L ] 78 L B P R
Sk R ARAEAE SRS S BB 2 o AR
TEARFNZR R FT ) 20 AR AR AT 64T B, L2 2]
POCIMG, BEA A T 5 2l 5 i 24T, s H
e R PR A 6

S B R kA A2, BT LA 3
J& KSR JT T R BINZ .
3.2 BREBEINEHEFERYE FIRLRBHRER

ISl A H B s IR SR AR IE AR
XM R ARZ, BEZHOEHAET RPN,
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0 JE WA U EC B ( Shewanella putrefaciens ) 5|t —
SR K o B IR BE AR Y PHREAT 51

WLBE 3R B8 R B 46, Al S IR B ( Vibrio
splendidus ) | B 5 I e L5 B 0 5%, 3 4h,
— PRI ST B YA 1 AR Wy A A g i 3 5 | R R
PEARE ( Oncorhynchus kisutch) 2 vz > o 4l
[CREINoE A i =N Lﬁiﬂ’]%%‘%’éﬂiﬂfﬁﬂ

FAB AT AH DGR

KT EWEGMN R Ik, FELUIES
FAE A, (A SE R AR B A EAERE , FiE]
FEAEE RGO, K AR MEXT R 2E 47 58 58 Rl 44 o
B 73T A A BOR RO PR3 R i, 25T ITS rDNA
Fe B G4 18 53 A2 W) o S e R — 2 3k Ab T
UL Gy 2 %5 Jr i A /i, SCHOCH 4512 4
t rDNA ITS g EAZ A Py 55 — R A ——H
FH) DNA ZR 209, A1) 5 2 80 4 2R AR 25 2 A
VW ZFEEROTSE . BT TS XA R AR
— B R E] 22 S5 HEBCH 0 0 DR S R B
IR BN, oy T B, RGO E LR R 23 5
Y FIRERA RS R T R RT3 1)
VR I xDNA ITS 91768 10K - L )
PRIEAT S AR R >
PR R B R TP RS E IR Z —, B

TR oy 26 % E I AR A, 1935 4 B EOA
WOLLENWEBER 2" }u 4k 7] @ %11 4> 4 16 41 65
R ARG LK, & B g iZm it T REIE
S —HLOE, AMTRAES#eE TP

S GH T  SEE T R BRI . (HIE,
?%ﬂ B HR AR E , BRI A S ME LA
W R G KT KR I, AE S
TAW AR i T R AT SN ER R AR %
JE o DNA Y % H Al e vl 8 09 HE 0 %508 Bk T
Jai P TR Rl 9 5 05, FERNANDO 461 71 Ay 3
SRIE] B X (TTS) F1#8 4 28S 4% #% 4 f& DNA
(nrDNA) %1 #h % 58 Y Fusarium keratoplasticum
Hitk, SARMIENTO-RAMIREZ %:"'°' 5@ it nrDNA
IR G LT M, 4G A Y b 2 SR —
Ly, KMH B 23 Mok F
keratoplasticum KX N . A5G 45 G A& F LS
YE T 5 ITS fDNA P8 R 58K 7 704, i i
WA F. solani, [RIEF, Z: BRI o0k £ 5o 5 0 fili
R 45 R SR W) A, TR ki i
At T R SRR



5 P

T, A < U F T R DR S g S AT 1) S S L2 R 787

PRI R T R 1 — ek £
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R RA R, i — AR I
3.3 BRERIENGMBRMENIERIETTEZIY

ARG S T8 £ 1T IR A0 SR ] — 8 B 26
25%) A R0 R ML T B, A A A I RS A
FLPIERICY) Cith) EAT 258005 , 45 2R 2 /s R B g
AN 2 T 28 X SDABAT T R AT B2 (19 400 T 80
AR £ At 1 S 0 2 i 2R AT
SRR = %) SDABAL B bRA7 1A . 14 410 i 2%
A AR R Il 9 ROR e e, A B0 PR A 36 9
B Ke ik 70 1 5| 2 1) 2 #0. R IR AE 00 1 16 25 1)
DAy A RREMAR | ] 5 B 2% A R e i, ) R T 2L O
Prta R BRI A R BRI TR L 252 %
(BT kS 04 T 100 1 A e 19 25 W IE AT ok 2
S5 O B ] T, B M X R 2R A TR YT

S Lk
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Identification of etiological agent for necrotizing scute disease and sensitivity
in green sea turtle

PANG Wei'”, ZHANG Xiaoyu’”, PAN Liande'*”, LIU Chenyu'?, LIU Xiu"*, DOU Yun'”

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources , Ministry of Education, Shanghai Ocean
University , Shanghat 201306, China; 2. International Research Center for Marine Biosciences , Ministry of Science and
Technology , Shanghai Ocean University, Shanghai 201306, China; 3. National Pathogen Collection Center for Aquatic
Animals, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Green sea turtle ( Chelonia mydas) in captivity that suffered from necrotizing scute disease showed
the symptoms of “grey-white scute”, Wood lamp fluorescence phenomenon, suspected of the presence of
fungal infection ; One dominant fungus was isolated and purified from the edge necrosis of the carapace of the
green turtles, which was numbered SDABAI. The pathogenic strain was identified by morphological
observation, conidia morphology, and combined with ITS 18S rDNA sequence analysis, and the phylogenetic
analysis was constructed. The results showed that the SDABAI strain ( accession number; MK583351) and
Fusarium solani( accession number; KU377470.1) had 99% genetic similarity, so SDABAI was determined
to be F. solani, and the fungal morphology and conidia morphology were also consistent. The SDABAI strain
was inoculated into a 4 mL centrifuge tube and cultured on an inclined plane for 4-5 days. After growing white
flocculent fungi, the fungus was sealed on the dorsal plates of 2 healthy green sea turtles (Al and A2) using
light-curable composite resin. Each turtle had 2 germ-bearing centrifuge tubes (Al-1; Al-2; A2-1; A2-2).
On the 24th day of infection, the infected symptoms of Al appeared, with fluorescence, which produced the
same symptoms as the natural disease, and Fusarium solani similar to SDABAI were isolated at the edge of
shell of Al. A2 had weaker symptoms than Al. According to the whole dorsal shell of green sea turtles showing
“grey-and-white scute” symptoms and the pathogen of Fusarium solani, it was named green sea turtle
necrotizing scute disease. Garlic oil, wormwood oil and tea tree oil were selected for drug sensitivity test. The
results showed that all of them could inhibit growth to a certain extent, and also inhibit the growth of
secondary bacteria, with the best antifungal effect of garlic oil. The results showed that five drugs, including
terbinafine, clomazole, miconazole, nystatin and amphotericin, had better antifungal effect on SDABALI.

Key words: Chelonia mydas; necrotic carapace; Fusarium solani; drug susceptibility
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L HAOET BRI S 7 IR 2. A0 T B T 875 B B s 3. (AT T SO e B 75 B IR 5 4. (AT i
BT S H T
1. photos of diseased turtles with incomplete dry carapace under natural light; 2. photos of dry body carapace of diseased turtles under natural
light; 3. photos of wet body carapace of diseased turtles under wood light; 4. photos of diseased turtles’ dry body carapace under Wood’ s
lamp
BT AETEIEREFREAES. THEEEEEAER
Plate I Wood lamp test comparing the wet body, dry body and normal sea turtle shell
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12 R4 A A AR 2215537 A (100 x ) 5 3(100 x ) F14.(40 x ). T 22 b [ R W 247 A o AR H0 b B s 5. 40 AL A (40 x ) 5
6. KA AT LA AR T BB B BRI 22 (40 x ) 5 7. K7 LA AR T HTE AR (100 x ) 5 8. KA TR (100 x )
1 and 2 show that conidia are generated from the front end of the mycelium (100 x ) ; 3 (100 x ) and4 (40 x ) . the process of producing
conidia by septal fracture in mycelium; 5. conidiophore (40 x ); 6. a large number of spores are released in the form of conidiophore;
Nutritional hyphae (40 x ) ; 7. a large number of spores were released in the form of conidiophore (100 x ) ; 8. release of a large number of
spores (100 x )

BRI E#3E (Leica DM3000) TE & SDABAI kA F E L UK M FRETIE, Y195 40 x 70 100 x

PlatelI Microscopic(Leica DM3000) examination of fungal ( SDABAI) spores, hyphae, and the process of

spore release ,Objective 40 times and 100 times

1AL A B BR (H Sk B b R BT ERAL ) 5 2. ATLAEAT HEG MBI PR AL PO ( T AN T2 AL-1 M9OB IR T2 A2-1 fy3¢
JEBGE; IV AL2 ISEOEIIEL) 5 3. AL RS FRPE AL PO EIE 5 4. AL BURYLH TIL AL RAE BB R I IT 18 (i Sk T4
Hi£2) (20 %)

1. full body picture of Al (the arrow indicates the local magnification part); 2. Fluorescence of the experimental site by Wood lamp
irradiation ( I and II are the fluorescence of Al-1;1l is the fluorescence phenomenon of A2-1;1V is the fluorescence phenomenon of Al-
2); 3. Al fluorescence at the site of local infection; 4. Al microscopic examination of the edge of the dorsal nail (the arrow points to
mycelium) (20 x )

B %igfORKe SR

Platelll Results of green turtles’ host inoculation
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