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I O% EAM RILE
(TP A b2, TR B0 T8 050 5, TR 401331)

FHEE W v A B W SR AR v, SO SR H R ML X AN [E4E 3 1 BB /N R 58 B Trichodinella myakkae
(Mueller, 1937) Sramek-HuSek, 195313k REEAT T VAR L& S8R, 65400 A /N FE50 H
Trichodinella epizootica (Raabe, 1950) Sramek-HuSek, 1953 FI4F4ll/NG 46 B Trichodinella subtili (Lom, 1959)
Lom & Haldar, 197737 Tl S5RER: JBBR/NFR HERRERS EOHEZES, A5 HMNNER B K&
AWM AR B R . BT AT E RN R BT HE, AT T RN ER R Ay T RHE, BT
T BB N R A, S5 RN JEIR /NS S BR R (1 18S tDNA T FIAR LR 99.2%—100%, i85 FH
2°50.000—0.003, T. myakkae (HM) 55 T. myakkae (AN)[¥118S tDNAJLF-—%X, {ET. myakkae (PP)5T. myakkae
(HMATAN) ) 18S rDNATEAETANAS 47 s, HLAE18S rRNA PUANEAE X (V3. VA, VSFIVT) ¥ B A —5 — 2%
SER T Y, 3R B = HR R 11 18S rDNAMUE AL AL = J& T Fh N /KF, (B T. myakkae (PP)5T. myakkae (HMAN

ANV BRI > T 0. RGERE N R JBENER 8RS AN R AR TS, JBER DR RSk R
HHAE M0 B RGUR F KRR Wos 1 E BAT P R R 5 .

SR RN R B MR A et

FESHES: Q959.116; S941.5 HRFRIZES: A

R AR R FEMIFAEAETR, HHET
. YOKEE, H) U‘%’é&i‘&"‘i&ﬁ’]ﬂl%m% =
IR GLoR B ORIN, W RE 51 A4 T B I T RE BRAG 4,
e e AT S 3 ET Eﬁui%ﬁzﬁc
R TAE R 2 R TR K rm
M Lynn''2F £ d1 43 26 245, %46 th A} Trichodini-
dae ¥ FEFe & Trichodina =4y B )& Tripartie-
HaF/NZERS B & Trichodinella®5 104 &, Hd/hNE
e g B AR HL R — P Avf B AS [R] i 2 1)

iR 22 R BRI IUSZ 4

JER/NFEFE L Trichodinella myakkae (Mueller,
1937) Sramek-HuSek, 19533 )& T/N 5 s, i
Mueller T 19374 ££ 5 [F] 2 HLIA M KK H B i 4p-
lites salmoides -1 Uk, JEAEAN D1 4
Wi i fa.Ictiobus bubalus F15L 4 Ctenopharyngodon

ris B EA: 2021-01-04; &1 HHEA: 2021-06-14

XEHES: 1000-3207(2021)06-1371-10 ﬁéﬁﬁ

idellus15 £ _FYH KB, B2 A 1R WARAT
LS I AR P R (B 56 B SR &
E I E AR, BT 55 H AR dUR A B T
T, BIRESEE WML S /N8 dUE AR R
X 5y, woE DA kTR e . BB/ ER RS
J& INNE#E B Trichodinella epizootica (Raabe, 1950)
Sramek-HuSek, 1953 F1£1- 40 /N 256 i Trichodinella
subtili (Lom, 1959) Lom & Haldar, 1977/ 2 AH1LL,
AT B R /N 58 HUR ) NG A 4
/J\E%EB@E%%%[”_”]O W& 7 FHAREER
HARIE N, ERe R AR R R R
20064FEGong 25" MAE T JE IR /N4 B[ 18S rDNA
JF %1 (AY102176), {5 H T AR 527 1 Fda xf B2 1)
JEUGAR G bR AR, P ) I B Rl — 2D %
St gk, A SO TR I A A T 2 Rl X
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201800508) ¥ By [Supported by the National Natural Science Foundation of China (31970409); the National Natural Science
Foundation of Chongqing (CSTC2018jcyjAX0808); Science & Technology Research Foundation of Education Committee of

Chonggqing (KJQN201800508)]

YEB BN B (1997—), L, s A, T EMNFMAET AR EI R . E-mail: 1819408667@qq.com [ & #E (1979—), 4, 1l #
P, FEMNF@EHFAE N . E-mail: trichodina@126.com *3L[7] 85 —{F &

B{E1EE: ®ItH, B-mail: zhaoyuanjuncqnu@126.com


http://doi.org/10.7541/2021.2020.289

1372 K& A Y 45 %

RN RO 22 A 7 B, ik T B3N G5
LS FHRAL, JFEAT T REKE T

1 MRS

11 RES5LE

1 - fa % Hypophthalmichthys molitrixF1i§Ari-
stichthys nobilisJ20194:6 H 5% H # JRILE X [F] —
FEIE MY (29°18'N, 106°16'E), 15 ¥ i1 % F4h Pseu-
dorasbora parvaT 201958 K H =KV HEILX
(29°52'N, 106°44'E), H ik 1a 3= 35 b+ %)) £ 1
(AKZI8—13 cm). A FE 3= H7 0] 52 56 = g i1
Jei, A AR AL B B (NTKON SMZ1500) #1748
SR EE, HHATER A, FFERTE T ERH
AT JR 4RV 8 2 230 P i3 AT B BB S
gt F 4 E B0 BB (LEICA DM6000B)
HEAT ZE 50 BB A5 B 1) AR k. SRS —4%¢
SE J7 RN BT SRR A PR AR HEAT T3 2 HA ) &=
gt Ui s i £k 4 BRI F B Core DRAW
X84 K5 . MH¥EVan AsMBassondit i, i K #E
19 20) e 2 B D AT VR AR E O 3R
12 ERH O

S FHPAST 35X} JE 8 /N 56 &bk & Lk
HiE. MERESR. SEREE. WHRER. AEH
Ko k. K. RHETE . VTR REREUL
VIR T 25 SRR AT 2 8050 20 B (PCA), R
7% S5 00 7 22 R BB AR A P8 H95.0% AT R R IS
1.3 DNA#RHL. #iB5NF

FE G5 S AUEE T A FH 3 A IR B X
o H, JO B KRR AL 5 SR ) & S HEUDN A
(REDExtract-N-Amp ' Tissue PCR Kit), —20°C %

hd

1F. PCRIKFR: 2xTaqg PCRTE W (2xTag Master
Mix, Novoprotein, E005-02B) 6.25 pL, 51#7%0.5 uL,
Bt DNA 2 pL, # 4Kt 2 225 pLfk & . PCRR
AR 94 °C P48 M 1min 30s; 94°C A5 14:20s, 56°C
iBk20s, 72°CIEfH2min, 35ME I ; 72°C F LE fif
Smin. 18S rDNAY 4 51#14: 82F (5-GAAACTG
GGAATGGCTC-3") AILSUR (5'-GTTAGTTTCTT
TTCCTCCGC-3")""; ITS-5.8S tDNAI4 14 5171 Hy:
ERIB10-V (5-CCGTAGGTGAACCTGCGGAAG-
3') #M28S1R (5'-GTGTTTCAAGACGGGTCG-
30 g e B T S SR R R TR
AT AT o
14 S F4HESH

1E GenBank 4 £ H i2E 47 17 41 (%) [R5 LG %
S FHDAMBE?7.2. 13652 43 Hr i 52 25 AR A %5
FAIMEGAG6.01E47 1845 BH 2 (K-2-PREAN) 115 S 5
FIAR AL 8 1 3 s f# A BioEdit7.0.5.3E17188
tDNAIGC #1145 18S rRNA T Z0 £ 1) (1 Tt =
FRNA structure5.2 58, T S 5035 % B VA,
e B H B RE SRR IR IR F FHRNAViz2.02
European Ribosomal RNA DatabaseF &/ # 52 ™.
15 ARG#HkSh

ik EL63 2% 7 ¥l fd I BI (Bayesian Inference)
JML (Maximum Likelihood) #)%18S rDNA & 4t
KEW, P AR IR /N ER R = RIL5%18S
tDNAJF S, K {EGenBank 4 P Hhidk i) [H) 98 14
B B9y 7 e o), KR e 52 BOCHR[24] 2017 1B HE,
AMEIE UK B K B Colpoda magna (EU039896) 5 &
W 7E B Coleps hirtus (AM292311). K GTR+I+
G A fEMrBayes3.1. 23K {4 H1 4 i BIRY, 121730075

1 JBR/NZE G B 8 R e S At g 1) B Vi 2 I (A 9T)
Fig. 1 Photomicrographs of silver impregnated specimen and denticle diagrammatic drawings of 7. myakkae
A, E:HE/NFR I (HM); By F: JHE/NER S (AN); Cy G: JER/NER L (PP); D: JHE/D 56 RO B S8 Ll =10 pm
A, E: T. myakkae (HM); B, F: T. myakkae (AN); C, G: T. myakkae (PP); D: Adoral ciliary spiral turns of 7. myakkae; Scale bar=10 um
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R, F200A B 1K, & FERT25.0%FEA . R 7R 2k
1. H.The CIPRES Science Gateway V.3.3 (http://www.
phylo.org/), fERAXML-HPC2 XSEDE (8.2.12) F#y
MLl GTR+GHEALHE 71000 1%
(Bootstrap) H il . F|HFigTree v1.4.2 278 R4t
R E W EI S A5, £ Photoshop CS33E LA 1A
[A] 2, £ GenBank £ 4t ¢ gk B i . fiff . o J 5
FEH KA 16S IDNAF 51 %22%, LLAg @l s Sk i
Garra mirofrontis (GU168764) 4NN 15 1
FBIFY .

2 #£ER

2.1 FESFHER

MR HIBE /NS R Trichodinella myakkae
(HM; &l 1AFI 1)

SRAEHh: H YT X

KAET[A]: 201946 H

T8 32 B B A At

JEYLZ: 100% (15/15)

JRYLDR S R (G40 HURR G R R 0 o v

2 BT N UK 10x 1045 5 1S FLET 4 ~F 25 sl ik
BONO—5 N, BARES—10 0 B, k%>
10N JE, J5[H).

TEAZR (n=13): ZM R/, kB S
(19.8+1.1) pm (17.2—21.9 pum), fE# EHA2(16.5+
1.2) pm (14.5—18.1 pm), ¥ EH%(8.1£0.6) um
(7.3—9.9 um), Z K 55 (1.8+0.5) pm (1.2—2.9 pm)s.
et J A 5 05 A T A T T, G B S5 1) R SR R
Vi iR 7 R I8, WK 7 T, 14K (3.4£0.3) um
(2.9—3.9 um); W ETGEEY+1H, AT 4SS
i, 2 B AN g Tt B 5%, A7 AR 5
BRI RIE, To 2G5 T, W IEEA 4, N
MER AR Ik, 1A TR (0.8+0.2) pm (0.4—1.1 um), i
IO B [ R Y, AT EL P4, 18K (1.040.3) um
(0.7—1.5 pm), WS BRI S Y4l 5 Y - Uihib 55 1)
—F To B LSS, B SRR 190°—210°,

W R2: HIE/NE# R Trichodinella myakkae
(AN; B 1BFIZE 1)

SRAEHh: H PRI X

RAERTA]: 20194F6 H

®1 BENMERA=HKR. ARDELAREMNERDHEFHHES T (NE LA pm)

Tab. 1 Morphological characteristics of three strains of 7. myakkae, T. subtilis and T. epizootica (measurement unit: pum)
AN AR JER /NG JER /NG JEBENER S EBEANERER AN ERSR HMNERR

Trichodinella spp. T. myakkae (HM) T. myakkae (AN) T. myakkae (PP) T. myakkae T. subtilis T. epizootica

{5 3= Host fife fifl F T KO Ry filf i
Hypophthalmichthys Aristichthys nobilis ~ Pseudorasbora  Aplitessal moides Cyprinus carpio Carassius auratus
molitrix parva

RAEEH HRITHE RV H PRI ERL K k% 5 V)1 B HPRW RN
Localization IEM
A AL i il il fify fify i
Location
HiEER 17.2—21.9 16.3—21.9 15.2—21.6 19.0—26.0 19.5—22.5 22.0—30.0
Body diameter (19.8%1.1) (18.9+1.2) (18.6£1.7) (22.0+2.2) (21.940.2) (25.342.9)
W A ELAR 14.5—18.1 12.7—17.2 11.5—18.2 / 14.5—18.0 18.0—26.0
Adhesive disc (16.5+1.2) (14.8+1.8) (14.0+£1.7) (16.6+0.4) (21.6+2.8)
SEZNERE 7.3—9.9 6.2—7.8 5.5—7.17 / 10.0—11.0 10.0—13.0
Denticular ring (8.1£0.6) (6.9+0.5) (6.3£0.7) (10.5£0.5) (11.841.0)
IR 12—2.9 1.6—2.5 1.5—2.4 / 1.0—2.0 1.0—2.0
Borde rmembrane (1.8+£0.5) (2.0+£0.2) (1.8+£0.3) (1.7£0.4) (1.9£0.35)
it 18—20 17—20 17—22 18—22 21—22 2223
Denticle number (13) (15) (15) (10) (12)
IR 4 4 4 4 4 4—5
Radialpinsper
EEESZNIS 4456 4,1—5.5 3.7—52 / 4.0—5.0 5.0—6.0
Denticle span (5.2£0.4) (4.7£0.4) (4.4+0.5) (4.7£0.6) (5.5£0.6)
ik 1.4—22 1.7—2.7 1.7—2.5 / 2.5-3.0 3.0—5.0
Denticle length (1.9+0.2) (1.9+0.3) (2.0+0.2) (2.740.3) (4.2+1.0)
[SEERS 2939 2.8—43 2542 / 2535 /
Blade length (3.4+0.3) (3.5+0.4) (3.3+0.4) (2.8+0.5)
PIHE 0.4—1.1 0.4—0.9 0.3—0.8 / 1.0—1.5 1.0—2.0
Central part width (0.8+0.2) (0.6+0.2) (0.5+0.1) (1.1£0.2) (1.5+0.3)
LRSS 0.7—1.5 0.5—1.2 0.4—1.0 / 0.5—1.5 0.6—0.8
Ray length (1.0+0.3) (0.7+0.2) (0.7+0.1) (0.9+0.3) (0.7£0.1)
PORER U EXTF B A5 Mueller, 1937 5% 4%, AT %,
Resources 2011™ 2007""”

T G O ME - AR CT R E ), </ Jo il B E s

Note: The statistic mode is mix-max (mean+SD); “/”. No description or data
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15 2 e 27 AR R A i

LR 100% (18/18)

YRS

TEA MR (n=15): DMK R B, YA
S5T. myakkae (HM) #k R AL, A0k R 589501
G, X W] AE 5 et (A A o<, B2 8 mE T
B VIRIAT IR &, R 3 B AL, ToH
G 5GE, RS ANV TE B Y FHR A B0 R
%o AT EEEE WK 1,

YR R3: IR/ NER R Trichodinella myakkae
(PP;  1CHIZR 1)

KAEH: PRV EEIX

KAEWT[A]: 201948 H

T A7 AR TR A S A fi

LR 38.4% (4/11)

YRR B

e /R (n=15): Bk /N5 HAh PR R AH
bb, AR R T T A R IR, BEAN UGB LT SRR Y il S
Y+ 1HlTE] B 25 8] iZom B BON G B T 4%,
BB A G ) b, & TR R &
B AR RN, B9 R IR, R FIAT S
AN AR TE B T R B B A, W R E AN R
Bl TEA I EEEVE WL 1,
22 BRNERBR=ZHKENERST ST

TR o T 45 R BoR AT RSB RN E
BH3MR RIS FRHE (RIAER. WEME
By G . WHER. WRAK. WK, K8
Koo NHETE . IR R ARED) K IR
MEEEES (K 2).
23 18S rDNASITS-5.8S rDNA S FA4HE

K 5T 2 52 B 28 T GenBank [ JE & /N
e HACDNARFFIME BVEILEE 2. BE/NFELRHR
INMERBIET. myakkae (AY102176) FeAHAEL (FHALL
% 2=99.0%). 18S rDNAJF FIAHLRE K gt B 2 5
N, 3K AR B 7 FIAHABLRE 0999.2%—100%, it (L
FEE57590.000—0.003. HH, T myakkae (HM)5T.
myakkae (AY102176) 2 [8] 7 5 AL 29 99.6%, 5
B2 °N0.003; T. myakkae (AN)5T. myakkae
(AY102176) Z [8] 7 FIAHBLEE H99.6%, it AL B
0.003; T. myakkae (PP)5T. myakkae (AY102176) 2
6] 7 B AR S 299.6%, 1845 FH 25 °0.004 . JEIR /)
IR E P Y 5T, epizootica (GU906246) 1] [T 41| #
AR N96.7%—97.7%, # 4% FE 59°50.017—0.021.
GCH& & R AW T 3R3%E R K T. myakkae (AY
102176) 950.8%—51.2%.

18S rDNA 51TS-5.8S rDNAZE A7 8 7~ BA

Component 2

EOI-nponent 1

Kl 2 BB NGRS d =k RIGASRE 3 53 74
Fig. 2 Principal component analysis of morphometric data of
three strains of T. myakkae
+ JBBEANER I (HM); A JBE/NER I (AN); o, JHIE/N R
4 (PP)
+. T. myakkae (HM); A. T. myakkae (AN); ®. T. myakkae (PP)

2 BiRIELHR=FZ18S rDNAFIITS-5.8S rDNAF &
xS

Tab. 2 Accession numbers of 18S rDNA and ITS-5.8S rDNA
sequences of three strains of 7. myakkae

o v DNAF %15
E/ﬁfJ\E%E.E%’ﬁ:% ;ﬁéz].: ~ Accession number
Various strains of 7. Specimen 1TS-5.8S
myakkae number I8SDNA = P

HMI1 MW311496 MW311501
HM2 MW311497 MW311502
ANI1 MW311498 MW311503
AN2 MW311499 MW311504
T. myakkae (PP) PP MW311500 MW311505

T. myakkae (HM)

T. myakkae (AN)

T. myakkae (AY102176) NSH T4, T. myakkae
(HM)5T. myakkae (AN) ¥k % 18S rDNA [ [7] 32 7+
K FEHTAS, BT myakkae (HM) 1E 55340 tH A7 1E
ARSI T myakkae (PP) 57N R AL . ITS-
5.8S rDNAJFHIAE St AL fi 7w, BAT. myakkae (HM)
NZEFH, T. myakkae (AN) TEA8 A7 £, M T
myakkae (PP) A/F7E181N A2 A0 1 (8] 3)o AHIFFT P
SRIBR/NGE 3Kk R L T. myakkae (AY102176)11]
18S rDN AT I 4 BAE 2 7R ~F- 1) i 43 8R 3, A
N1, et T B, i 5 iR 2 LhR=2.28
(>2.0); T 1. 2. 30L 5 5 o e B A
3w, Hoh 20 s O IR ST, O e,
RIEATITHA . 18S iDNAZE A& 4 oA h 26 an 1< 4
I, e Aast A% BE 5 (S) R T Hi st AL BR B (1), HH
S0 FE K T J5 3, e st A% R 5 (S) B AR R A1k
B, RS R () W TR E . SR
BB AR B S R, B 45 2 SS(Index of
Substitution Saturation) /)N -3 #1 F1 45 £ llw FAE
ISS.c (the critical ISS value), H.P=0.0000 (% F:#%
STESR
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7| Bl R e L Bt A H B Ay B R e S R A H R KR N L B RN F ki
=i 170 180 190 200 210 220 230 240 250

Trichodinella myakkae (HIM1) ITTCACGGAGTCCGAAGGEATGAGCCCCGAGTGETGAATCTTTAGGCGEGLACCTGAGCGEAGCAAGACTACCCGCTGARCT TARGCAT

Trichodinella myakkae %HMZ? ve

Trichodinella myakkae (AN1
Trichodinella myakkae (AN2
Trichodinella myakkae (PP)

T TRV TAN N E NN R PR YRR [N R PN [ TN T U R AT [ RA TN RO [ PN TNTY AR R ra vy v

~i| 370 380 390 400 410 420 430 440 450

Trichodinella myakkae HM1 |GAATGCACAGTTAGTCCAACTGCCTTGGARCAGCAGGCCATAGAAGGTGACAGCCCTGTGGGACCAARCTGTGCAGTACGRAAGGCG!
Trichodinella myakkae gHM2 --------------------
Trichodinella myakkae (AN lg ------------------

Trichodinella myakkae (AN2 i &
Trichodinella myakkae EPP) jre et B G BB v s
I T T T TR e e Y T T [N ey e iy
~1620 630 640 660 670 680 690 700
Trichodinella myakkae (HM1) RGCCCGTTCAAGGCCCATTTARR GCCCACGGAACTCARATTCCTAGGCCCARTGGGGGGARACTARATGE
Trichodinella myakkae (HMZ; """""""""""""""

Trichodinella myakkae (AN1) (===« s s vmssonaumenannn
Trichodinella myakkae (ANZ) ------------------------- S S s e e R I A I
Trichodinella myakkae (PP) :

K3 EIR/NE i =#k RITS-5.8S IDNA 5L A7 55 LL I

Fig.3 Comparison of variation sites among three strains of 7. myakkae based on ITS-5.8S rDNA sequences

x3 BiRNERLHEIRFR18S rDNARE T HLH AR S5E
Tab. 3 Base pairs composition frequency of 7. myakkae based on 18S rDNA

$i# Frequency ii si sv R TT TC TA TG CT cC
Avg 1527.0 3.0 1.0 23 355.0 1.0 1.0 0.0 1.0 335.0
Ist 509.0 1.0 1.0 2.1 117.0 1.0 0.0 0.0 0.0 124.0
2nd 510.0 0.0 0.0 nc 130.0 0.0 0.0 0.0 0.0 99.0
3rd 508.0 1.0 1.0 25 109.0 0.0 0.0 0.0 0.0 112.0
i Frequency  CA CG AT AC AA AG GT GC GA GG
Avg 0.0 0.0 0.0 0.0 393.0 0.0 0.0 0.0 1.0 444.0
Ist 0.0 0.0 0.0 0.0 130.0 0.0 0.0 0.0 0.0 139.0
2nd 0.0 0.0 0.0 0.0 131.0 0.0 0.0 0.0 0.0 151.0
3rd 0.0 0.0 0.0 0.0 133.0 0.0 0.0 0.0 0.0 155.0

1 Avg. JEB/NER RS HR AR (BUEH); 1st. 2nd. 3rd. HE/DNFERBEHRRASEL. 2. 36 S0 P50 (U,

il MR BRIELT s si. #5340 sv. Bidfe; R R/ 8k nc. AN 1HEE

Note: Avg. Average frequency (rounded) of all T. myakkae; 1st, 2nd and 3rd. Average frequency (rounded) of the 1st, 2nd and 3rd of 7.
myakkae; ii. Same base site; si. Conversion; sv. Inversion; R. Conversion/inversion; nc. not computable

0.0033
0.0028
0.0022
0.0017 ¢
0.0011
0.0006
0.0000

LI
Sand V

0.0008 0.0016 0.0023 0.0031 0.0039 0.0047
T PR B
TN93 distance

B4 JEE/DNZES BU18S rRNAGH S B vt 0 i 25
Fig. 4 Base substitution saturation curve of 18S rRNA sequence
of T. myakkae
FEAB AL I B (S) FIAILIE (5 2E B (V) AL AR, TNO3AL IE 8
1 3R B AL R
The transition genetic distance (S) and the transversion genetic
distance (V) are ordinate, and the TN93 correction genetic distance
is abscissa

FIT3RIE /NG5 HO3Kk R M T, myakkae (AY102176)
IANEAS X (V3. VAL VSTIVT) R 25 T 45

REIR: AR RAEAN =28 X g s i i BUAR ),
XAEV3. VARIVS X — P S5 A7 R0 5 2 575 T.
myakkae (HM) 5 T. epizootica (GU906246)F) .25 45
PR JHB /N U WS R 5 IR e H L7
(V3IX) FAAER L 22 5, i & AERR IR H 1 7A0E — AU
PRI RO AR IR, T I /INZE S B B AN A
KR (H5).
24 RZ{EBOWH

JF18S rDNAM Z FIMLAIBIA 2 B H — 2
NG (AR 2B, K 6A). AHF T
3INER R 5T myakkae (AY102176) 2 4—%; (Clade

CAACCCGGGG®Y, CAACCCGGGGCE
et

T. myakkae (HM) T. epizootica (GU906246)

5 EEBE/ANERE HM)SEMANER B (GU06246) 18S
rRNA 2 45 H17[X FLAL

Fig. 5 Comparison of H17 regions for I myakkae (HM) and T.
epizootica (GU906246) based on 18S rRNA secondary structure
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1 & Hosts
0.98/61 Trichodinella myakkae (HM2)

0. (8)82/(52{)22 Trichodinella myakkae (HM1) H. molitrix e
1| Hypophthalmichthys molitrix DQ845932 00/98} Irichodinella myakkae (AN1) 4 5 opilis g
5 o Trichodinella myakkae (AN2
0.94|' Hypophthalmichthys molitrix GQ406282 Olsé)/()3/5100 T e S\ 02176 C. idella >

Aristichthys nobilis KU565323
08¢ gristichthys nobilis GQ406281

Trichodinella myakkae (PP) P, parva
Trichodinella sp. JQ663869

Trichodinella epizootica GU906246
Trichodinella epizootica HQ407388
Trichodinella epizootica HQ407386

1.00/97 ~Trichodina tenuidens KY 596040
0.87/91_Trichodina domerguei KY 596037
Trichodina pectenis JQ663868
Trichodina sinonovaculae FJ499386
Trichodina ruditapicis F1499385
\——Trichodina meretricis F1499387
Trichodina centrostrigata KP295473
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TRICHODINELLA MYAKKAE (MUELLER, 1937) SRAMEK-HUSEK, 1953 IN
CHONGQING AREA AND COMPARAISON WITH ITS RELATED SPECIES

XIA Ping, TANG Fa-Hui and ZHAO Yuan-Jun
(Chongqing Key Laboratory of Animal Biology, College of Life Sciences, Chongqing Normal University, Chongqing 401331, China)

Abstract: Trichodinids are tiny parasitic ciliated protozoans with high diversity, and mainly parasitic in the fishes,
shellfishes and rarely in coelenterates. The serious infections caused by trichodinids may induce damage to the hosts, or
even death in severe cases. Many previous studies focused on morphology and taxonomy of trichodinids have been car-
ried out worldwide. Because it is difficult to differentiate similar species based solely on morphological characters, mo-
lecular examination has been accepted for identification of species. In recent years, some studies have begun to apply
molecular approaches to shed light on the past confusion of identification of taxa. It has been a long time since T7ichodi-
nella myakkae (Mueller, 1937) Sramek-HuSek, 1953 was confused with its relative species, Trichodinella epizootica
(Raabe, 1950) Sramek-HuSek, 1953 and Trichodinella subtili (Lom, 1959) Lom & Haldar, 1977. It is also difficult to
distinguish 7. myakkae from other Trichodinella species by the only morphological characters, for T. myakkae shares
similar shape and size to the related Trichodinella species and is often mixed infection with these trichodinids which are
difficult to be isolated individually. Moreover, T. myakkae was reported from different regions around the world and
mainly isolated from freshwater fish hosts, such as Ctenopharyngodon idellus, Aplites salmoides and other fishes.
Therefore, it is of great significance to study phylogeny and the influencing factors of intra—species differentiation.
This study collected three host fishes of Hypophthalmichthys molitrix, Aristichthys nobilis and Pseudorasbora parva for
the examination of trichodinids. Under a binocular dissecting microscope, individual trichodinid was isolated from liv-
ing host fishes by glass micropipettes. Three strains of 7. myakkae were obtained, and their photomicrographs of silver
impregnated specimen were provided. The PCA results showed that the morphological characteristics of the three
strains were highly overlapping on the scatter plot. Besides, five 18S rDNA and ITS-5.8S rDNA sequences were ob-
tained, all of which are highly similar to T. myakkae (AY102176) (sequence similarity =99.0%), and the GC content
ranged from 50.8% to 51.2%. Taking T. myakkae (AY102176) as the reference sequence, based on 18S rDNA se-
quence, there were 7 variation sites in 7. myakkae (AN) and T. myakkae (PP) respectively, and 8 variation sites in 7.
myakkae (HM). All strains appeared to have the same secondary structure, and the difference was only found in the
primary sequence of V4 and V5 regions. The ML and BI trees constructed based on 18S rDNA indicated a highly simi-
lar topology. The results showed that there was no significant phenotypic difference among the three strains of 7.
myakkae, while T. myakkae showed the obvious difference from 7. epizootica and T. subtili; meanwhile, T. myakkae
(PP) showed the molecular difference from 7. myakkae (HM) and T. myakkae (AN) at the intraspecies level. Based on
the phylogenetic analysis, 7. myakkae and T. epizootica were obviously independent, and all the strains of 7. myakkae
showed a significant coevolutionary relationship with their host fishes. In summary, our research clarified the confu-
sions between T. myakkae and those similar or related species and provided the basic data for taxonomic and phyloge-
netic studies of Trichodinella species.

Key words: Trichodinella myakkae; Intraspecific differentiation; Species identification; Coevolution



