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RIS 5 P FHBE[ Trichodina centrostrigata (W)5
Trichodina centrostrigata (Q)]#% H 7 AT T IR
QFFINE IR (4% F ) ik s 3 5
DNAFEAR G G 7 o HAKERAE Dy &R
1—2 R IR P B B B R S5 3T 1.5 mLEY
Eppendorf H, % REDExtract-N-AmpTM Tissue
PCR Kit (Sigma, St. Louis, USA)R & ] $2 L
FEADNA, B J5 f-A7 T-20C 4% F. 18S rDNAY 1
LW T 3N 51 PR3 FPCR e v £ A1 (1) 82F (5'-
GAAACTGGGAATGGCTC-3")HILSUR (5'-GT
TAGTTTCTTTTCCTCCGC-3)", Jz Jvi 4 4 5
94°C Tl M 1min 30s; 94°CAE1£20s, 58°CIR K 20s,
72°CHEAH2min, 35MEH; 72°C FHEH Smin; (2) TG-
F (5'-AACCTGGTTGATCCTGCCAGT-3")#ITG-R
(5-TGATCCTTCTGCAGGTTCACCTAC-3")"", |z
N Z&AE R 94°C FiZE M Smin; 94 °CZE P 1min, 56°C il
K 1min, 72°C #EAH2min, 354 JE3; 72°C F 4 f
10min; (3) 18S-F1 (5'-ACCTGGTTGATCCTGC
CAGT-3")#118S-R1 (5-TGCAGGTTCACCTACG
GAAA-3") [z Ri %A 9 94°C TiAe ¥ 1 min, 56°C
iB Kk 2min, 72°C ZEAH2min, SAMEH; 94 °CAE P Imin,
58°CiB Kk Imin, 72°C ZEAH2min, 354MEFF; 72°C &
fi110min. I1TS-5.8S rDNAH 3 5| ¥ HERIB10-V
(5'-CCGTAGGTGAACCTGCGGAAG-3")f128S1R
(5-GTGTTTCAAGACGGGTCG-3")"", PCR% ¥ %
£19: 94°C FiAE 1H: 3min, 94°CAE1£30s, 54°C iR K 30s,
72°C 441 2min, 35/MEF; 72°C FFAEMH 10min. PCR
AR IR (L) S A PR AR SR o

AW FEILIRAT 626 I EL 4 4¢ HL18S tDNAJF 1,
ST, centrostrigata (W)Fh#E225 7 51: T. centrost-
rigata (W1, MNO71225)F1T. centrostrigata (W2,
MNO071226); T. centrostrigata (Q)Fh#f42k ¥ ¥1): T.
centrostrigata (Q1, MNO071227). T. centrostrigata
(Q2, MNO071228). T. centrostrigata (Q3, MN071229)
FIT. centrostrigata (Q4, MN071230). [FI#f, FL3K1G
RIS %6 HITS-5.8S IDNAJT 516 5%, E4ET. centrost-
rigata (W)M 2575 T. centrostrigata (W1,
MNO71231)AIT. centrostrigata (W2, MN071232); T.
centrostrigata (Q)F 4% /¥ 4: T. centrostrigata
(Q1, MNO071233). T. centrostrigata (Q2, MNO071234).
T. centrostrigata (Q3, MNO71235)f1T. centrostrigata
(Q4, MNO071236).
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H H fe i/ MEF]FRNA structure 5.23F17RNA 2
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base ] 2k MY {f FIRNAViz 2.08E1 T F 51
B KRB IS R G K B K 18S rDNAF)
EAEAEX (VAL VSFIVTX) SR HT R S04 R
FREEAL 5
14 ARELXEWMAE

W AW 5K 3K 15111 18S rDNAJT 51 F1 A Gen-
Bank %45 & H e B 55 4953 5% 58 B 8l 70 18S
rDNA TP (3592 )7 %), L K'E K H Colpoda
magna (EU039896)F1E 52 KL Coleps hirtus (AM
292311) 4N, A 7 5I4EMEGAG6 ] Clustal
WZ HEH X G, 750l AIMrBayes 3.1.28 445
CIPRES Science GatewayfE £k % 3ifi 1) i BI# 5
ML J5 i F FigTree v1.4.2 5Photoshop
CS3TE ARG K B W21 .

2 R

21 EESFERER

EN SN S (o TR LR SOPIGEN: )R
VLA X KB 1 R T IR S 35 ' R 52 R
(Oreochromis niloticus x Oreochromis mossambicus)
(82, e T ACHIE S 0] 27 3 10 figd ) U A A e
AT ARTREAE AN SRR i T R i 2 AV BUIR R 1)

FREL: HISLEEEE B, Trichodina centrostrigata (W)

JEGEE: 100% (K AL 845%, 845K & HY)

IRYLBR L B TIRGY(+)

KA 8]: 2017457 H

A IR bR A 2 Hin=14): UK Z 5 R,
JE R R A ) AR B 4£42.9—57.5 pum (49.4+4.1),
B 4% B 4234.9—51.7 um (41.8+4.2), ¥ H 4%
21.7—32.4 um (25.7+3.0), Z M 5%3.0—4.4 um
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Tab. 1 Infection data of the 7. centrostrigata from cultured tilapia

. . TRIESRIT e gy s
FR mer SRR
. . ntection
Population Infection rate intensity Source
T. centrostrigata(W) 100% (84/84) + ENIS
T. centrostrigata(Q) 100% (7/7) + ENTISI
T. centrostrigata 54.6% (112/205) +++ [17]

BRI SE: B E1065 A T 1ML
WAHO—S5A e g+ PG 5—10 Rific e+ + B
G 104 RAR DL e+ + +

Note: The definition of infective intensity: mild infection: a
vision with 0—5 parasites marked for +; moderate infection: a
vision with 5—10 parasites marked for + +; severe infection: a
vision over 10 parasites marked for + + +; all of them were under
10x microscope
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(3.8+0.4); il B R & 5%, WIEMK10.8—
15.7 pm (12.9+1.3), #5%:3.4—5.9 um (4.7£0.6). ik
B 55 KM, 49 K:4.9—7.0 pm (6.120.5), i85k
DI A 5 G EA AT, & 4R BAR T4 %,
W RT B, Ui S Y+ 1, 008 5 1
HLEH S 5 R I SO LT, To RS Rk,
B UG R B 0 5 1 B 0% 5 41 4 T 14 HE RIS
P HE T 1.6—2.3 pm (2.120.3), 7EXHl T K/
WK 3.8—6.8 um (4.8+0.7), SR, B ELIE 5] H
00, Y+, W5 RIS R, TG B RO AR
SRAEF (1 H e B0 2 AR B SR DRl g2
360° (& 1F15£ 2).
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YL 100% (KA 75%, 7RI GY)

SRR R R ()

RAERFA]: 20184E7 A
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L= 2= 8 N 7 NS NS R 1 v L G BT =
A A242.1—54.7 um (47.4+3.8), N B EHZ
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Fig. 1 Photomicrographs of silver stained specimens and
diagrams of the denticle location for 7. centrostrigata
A. D. G.T. centrostrigata (KP295473)FIBE(EE5E, 2015);
B. E. H. T centrostrigata (W)MH(AHF5); C. F. 1. T. cen-
trostrigata (Q)FhEE(AWF L), A—C. OHILEE; D—F. &5
R, G—F. tifdsE G, Hefil R=20 pm
A, D, G. T. centrostrigata (KP295473) (from Wang Q et al, 2015);
B, E, H. T. centrostrigata (W) (present); C, F, 1. T. centrostrigata
(Q) (present). A—C. Adoral ciliary spiral turns; D—F. Photomi-
crographs of adhensive disc; G—F. Diagrams of the denticle
location. Bars=20 pm

35.1—46.3 um (40.3+£3.3), A E£20.5 —30.9 pm
(24.9+2.8), ZJFi5E2.5—4.2 um (3.5+0.4); WK
4.4—7.1 pm (5.8+0.6), % K B KITTE, & R4l
[, KM B e 5 S AT Bom T R, il
B2V BB & i, A8 S Y+ 15, S
v B, RBRMR, TG R, N
N e A3, RHE TR 1.1—2.6 pum (1.7+0.4), X7l |4
8 5 F HE T L B30 25 3.6—6.9 um (5.0
0.7), v R, &Y+ 1, AR T AR Al HLAE M)
K AR g ORE, JE B RS 1R S8 494000
(K 1R 2),
22 ETSPSSSPCATRILI 4 HAIFPRFELATHA R

PLIR 2258 H Trichodina reticulata Hirschmann
& Partsch, 195517, reticulata (S)Fr i il ]
X R, B SPSSHAT R RIS 256 U T. centrostrigata
(W)HIT. centrostrigata (Q)W P IEAT W& 14 %2 =
o3, G RBoR: WRRZAEAE LT, reticulata (S) S5 RIS
ZEER T, centrostrigata (Q)IEHAMKEZ. MERE
By G, WHER. WK, K. hE
Koo R DL K A S SR i 7 T BT A RRAE B
AW 2% R (P<0.01), fENHETE R AR EE R
(P=0.019<0.05); RIS ZEFE T, centrostrigata (W)H
T. centrostrigata (Q)FRHE 2 AN AE Vi #E 58 F B A
B2 2 5(P=0.003<0.01, % 3).

[FIEE, AR G238 LT, reticulata (S)VE NFH ]
X HR, R Past3%f LA F = ANFh#FEAT 2 B0 20 T,
FISUER T, centrostrigata (W)5 T. centrostrigata
(QMFIHHETE S S FHA =M ES, M IR%E
BT reticulata (STEIRA S FRX B TT. cen-
trostrigata (Q, K 2).
23 ET18S rDNASITS-5.8S rDNARI & THFE
T

18S rDNAF S (K [RIEAE L 3804% B 1 R A% S
BT BT centrostrigata (W)5T. centrostri-
gata (Q)Fh £ 18S rDNA ¥ 41 £ GenBank H 2 17
BLASTLUXY, 355 A HIRISUESE LT, centrostri-
gata (KP295473) i AHAAFHALE =99.9%). U b=
AN 18] P B AR ABLRE 2H99.8%—100%, 18 4% B
#N0—0.001. HHA, T. centrostrigata (KP295473)
5T. centrostrigata (W)M#f 2 18] 5 5 M AL A
100%, 4% 2 25 °N0; T. centrostrigata (KP295473)
5T centrostrigata (Q)FH¥ 8] 7 41 AH B H99.8%—
100%, A% R B ~0—0.001; T. centrostrigata (W)'5
T. centrostrigata (Q)FFf 2 [8] J¥ 71| #H AL B v
99.9%—100%, 1A% H1E 90—0.001. 7RIS 44
HT18S IDNAFP A4 2 B LA 5, AR KN
1326 bp, 5 T. centrostrigata (KP295473)i 1748 41
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RAAT, B R E IR T centrostrigata (Q1)7E 55247 /4.
Wb R AR, T. centrostrigata (QA)TE S STTHL 55 H
Meap (K 3).

ITS-5.8S rDNAF 41 () [FIJE M 8244 BE B Jo A8
AT 3 HT: K6 251TS-5.88 rDNAJT 513k 47 /7 5]
[FIVEPE S B BE B 0 #r, 45 SR WIR: T centrostrigata
(W)ET. centrostrigata (Q)F ¥ Z 18] 1) /7 &1 AH ALk BE
N100%, BALEEE N0, H41TS-5.8S IDNAJF AT
AR SN T, G R EIRT. centrostrigata (W) 5T.
centrostrigata (Q)F 2 [A] TCAZ 57 £

=3 ETSPSSINER MBI HINER

Tab. 3 Statistical analysis of trichodinid populations based on
SPSS

&4t Morphological ~7; centrostrigata : T. centrostrigata
characteristics (W) vs. T. (Q) vs. T. reticulata

centrostrigata (Q) (S)

Kk H 1£Body diameter 0.085 0.000

B 4% B 4% Adhesive disc 0.150 0.000

2% i 5 Border membrane 0.050 0.000

¥ H % Denticular ring 0.163 0.000

i\ K Denticle span 0.256 0.000

i K Denticle length 0.678 0.000

44 Blade length 0.315 0.000

i #E % Central part width 0.003 0.019

%K Ray length 0.359 0.001

YifA % Denticle number 0.155 0.295

ﬁziﬁfﬁleliadlal pins per 0357 -

R R Granules 0.449 0.000

VE: P>0.05. AMEEREMNZESR,; P<0.05. FEREEER,;

P<0.01. f7{EM 35 M2 57— Jodide
Note: P>0.05 (no significant difference); P<0.05 (significant
difference); P<0.01 (extremely significant difference); —. No data

30.0
225 1
150
7.5 1
o | e
_7.5 L
-15.0 |
225
-30.0 . . . .
=30 =15 0 15 30 45

Component 1

Component 2

2 FBCEER BUMEE IR 22 B3 4 T (CARDIR G258 NS X0 )
Fig. 2 Principal component analysis (PCA) of populations for T.
centrostrigata (based on T. reticulata)

T. reticulata (S) (), T. centrostrigata (W) (®), T. centrostrigata
Q@

T. reticulata (S) indicated by square (0), T. centrostrigata (W) by
dots (e) and 7. centrostrigata (Q) by plus sign (+)

LA AR R R RRR RN S R R RV E AR RN AL RNRRRY
| 10 20 580 550 600
centrostrigata (KP295473) CTTTGCEATGRETCATCCARG SRGGTGARATTCTIGGATTITATTARRG
ata (W) (MNOT1225) Ji s i s e s s T o A e S A G R
ata (W2) (MNOT1226) fisie v s s assiims s st s 6 b et o s S o s %
ata (QL) (MNOT1227) Jilieniaiiaie om il o bissiass, e wprlae] M s w o AT B o ) e
ata (Q2) (MNO71228)
ata (Q3) (MN071229)
igata (Q4) (MN071230)

NNNNNNS
PP

B3 SR8 3F Y 18S rDNAJT 41 48 F A0 = FL %
Fig. 3 The comparison of variation site among three populations
of T centrostrigata

18S rRNA &M ) 73 41: A 1 dE— 0 VP4l
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POPULATION ANALYSIS AND HOST PREFERENCE OF TRICHODINA
CENTROSTRIGATA BASSON, VAN AS & PAPERNA,
1983 FROM TILAPIA

QIN Wei-Wei, ZHAO Yuan-Jun and TANG Fa-Hui
(Chonggqing Key Laboratory of Animal Biology, Chongqing Normal University, Chongqing 401331, China)

Abstract: On the basis of redescription of Trichodina centrostrigata Basson, Van As & Papema, 1983, we further ex-

plored the population diversity and host preference based on morphological characteristics, molecular characteristics

and phylogenic analyses. The results showed that the three populations, viz. Trichodina centrostrigata (KP295473),
Trichodina centrostrigata (W) and Trichodina centrostrigata (Q), had no obvious population differentiation in the last
four years. Next, 7. centrostrigata clustered trichodinids that live in the marine environment, which indicates a closer

relationship between them. Again, 7. centrostrigata has a strong parasitic specificity because they mainly parasitize the

euryhaline tilapia, and only very few can parasitize other freshwater fishes. Finally, the host tilapia infection rate for 7.

centrostrigata in this study is 100%, which suggested that 7. centrostrigata may be a potential pathogeny in the tilapia

aquaculture industry.

Key words: Trichodina centrostrigata; Population; Tilapia; Host preference; Infection rate



