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B Guos 201 84F 76 K [ W b 48 UL T f 6 g
iz bRk IF a4 . AR HGE H HKudo T 19174
EHER S EASIR I 42 . PRIFEGGHIR, ZMEH —
AN AL T AR BERT IR — MK SR SR A s A
19334, Kudo# 37 | ¥4l U J& Thelohanellus Kudo,
1933, JE¥ AR i B Tz @ ep ! AT, 24
K, PTG R AR R AR T o — B
%52 gL, R A T M. toyamai R HG T FE AL
T, toyamaiixX AR 4 1A RS2 B e
20154F, YokoyamaZs' V% B b3k K 21K J A= i
SR — AN NTIARFE, 8 0L E W A T R 2
W M. toyamaiff) B &M . HETEHLE B AaT
Z, FETRE . R BRI B, H AR HE
sy RIS Ak s e 3R B P T VR R
TR AT L fOUR A e SRR T e R, BT
TEAS 22 F18S rRNAJE PR 5 B X =& 347 5 Ay
T RAZHT, AR T X =N [a] 1
OGRS 20 R 1) 45 e R AL R A B R

1 #RERZE

1.1 FRARESYIMEE

T £ HE5 5F20194E7 H . 20194E9 H F120204F
8 H SR H H PR T VD EEHL X AR AR X A 57 M1 24 B A= T
P X o FEMURG TG EEE 22 3 mT AW 22 3 FL A
BRI 3, 2 e B iy gt
AT J5 SR b I A 38 S S T TR 22 (P b 45 5
1.2 RSP HEE

ETFRAMTHBM AR, 1%, Kk
Koo KARFETE . /NI /N B 58 i I 218, A
FPAST3HEAT T 73 73 AT (PCA), L3 % %) Ay
H AUl A R HOR G FE A O R R R AN TR
VIR A 22 5 AR S50 B AR B
95.0% B 15 MHL S K .
1.3 DNAIREUSPCRi 18

W 3R AT 1) 7 TR H e JE B S S R Bk G

A OB TORAE . NG B0 B RS
HU10 nL& A 268 1 R, &8 4l KI5 Bt
23R LABR % 4% )5, 5 FDneasy Tissue Kit (QIA-
GEN, Germany) i 7l &% ) K5 Htr i B k47
FEFHDNAWIREL . $E2 1S 2140 pLIE KA
DNABRE T-20 CUKFaTRfF#&H . H T #418S
rDNAZEH [ 5% 418e(5-CTGGTTGATCCTGC
CAGT-3")"F118R(5'-CTACGGAAACCTTGTT
ACG-3")"", 25 WLIPCRR i fAk F: #i417K6.5 L,
HEBDNA 4 pL, Mix 12.5 pL, 10 pmol/L3|#) &1 uL.

SN AN 95°C AR M Smin; 95°CAE1:90s, 58°C
iB k30s, 72°C IEfH2min, 354G IR ; f2 e 72 C ZE
5min. PCRZWIT1.5%E5 6 B e I vk 20 8,
DNA&E K RIS 77 £ (Gel Extraction Kit)iZE 1T 41k
[E K, K RIS = i A pMD18-T# /4 (TaKaRa, H
), SN KA AT PR BB 77, ik RIEFAS
i T B ORI (R AR A JL R, 15 2R
Z 0 3R (5] PR A 7 B 1+ 18S rDNAF FIAH ]
14 FIDHMERGAE

J F AR ACLEE 1 5 78 28 7 51 00 ER Lok T
(http://www.ebi.ac.uk/Tools/psa)5c il . FTEF
T 2 1] f)38 44 BE 25 I FIMEGA 6.07" & K 2P 7
TSR 2855 A A M i B BioeditFIMEGA
6.0 58 . K A 5256 3R AT 1 4 2% 1 45 B R 18S
rDNAJTF . 1408 % if 1 18S rDNAJF 41 il
256 TR B 18S rDNA 1) 43 il 7E GenBank 5 4/
@I BLASTREAT /7 41 [RI Y Lot o AR i Ebox) 45
R, ERS X747 A R MR R 16726 7 4, n
SIS BN 72675, 3 30k Bk P A H Myxidium
truttae AF201374. &t i M Zschokkella
auratis KC84942/E NN R FE K E M. FIH
MrBayes 3.1. 28 W BIRY, FE 31l 0t LR R
NGTRHG, F£44477100000004K, 20048 HHAE 17K,
TE & T 25% M BREAR Ja , ARIE Tl R FE AR 2 — 3
B o FIFAEL K FCIPRES Science Gateway V. 3.1
(htlp://www.phylo.org/sub_sections/portal)}J ML
B, 1% A 2 NRAXML-HPC2 XSEDE(8.2.12). #RJ5
HFigTree v 1.3.1F1Photoshop CS35E il R Gub 1421l o
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T R R R A KU A% BE AR RN A K
(http://bioinformatics.Psb.ugent.Be/webtools/rRNA/s
ecmodel/index.html) '3k 5. FIFAMEGA 6.0%f Frik
18S rRNAKE KIFEAT b LASRAR n] A8 7 41 X 3, JE T
18S rRNA = &5 b ) it A A 3 AT LUt 7t .
BFRNA Structure 5.3 [ H B fat /Mg p > 2
XF R SR REAT TN, BT SR B N EGAE
PAFH R S5 5 ORI EAZ A 18S IRNA 2%
CERRTRHEAT LA, HH18 FIRNAViz 2.0 T3 i3>,
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() i 22 35 HerP bR R 1(S1)R H E IRV EEHLX, 5
3Kk R K H BN 2V X (S2. S3A1S4; £ 1),
AR RAEEAA G, FJE, H1£80.1—0.3 mm
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(B 1A). BTS2 DU 2K &%, 1R 45 i
5 JE i B (& 2AR2B), #17K(10.8+£0.4) pm
(9.3—11.9 pm; n=120), -7 5£(6.20.4) pm (5.0—
7.1 um; n=120). PIARZENL T F v, TEAS R/
ZEREUR, KiNFEE ALY, K(4.6+0.5) pm (3.1—5.4 pm;
n=120), 7 (2.6£0.3) um (1.8—3.2 um; n=120), H 22
MoR5—o6 M, MR EIREE, K(2.340.3) pm
(1.7—2.9 um; n=120), %&(0.9+0.1) pm (0.7—1.3 um;
n=120), W22 gi5e2 30 . 40N 2B, 485
BB 202D, 4tk RIS S (hEZE) ¥
IR R (S5) KR MG HRE R R (S6)—F (X 1), F
BSOS, A ST 3R A 1) A 26 LA H 4 bk R )

AT EELREZTE 3).

ARSI R AL & O AR R, RE B K
KX, 2745 TH a8 23, EEA A6, ME
T o LU 2] B o Rl oA 1 52 THDWL 2 0 7%, i o
& B2, J5om B A, f174(15.940.5) pm (15.1.8—
17.0 um; n=30), % (5.5£0.5) pm (5.0—6.3 um;
n=30). MRIEAL T 1T F o, TR RN ZE FE
K, RRFEZFE, £(7.7£0.5) pm (6.7—8.7um;
n=30), % (3.5£0.3) pm (3.0—4.1 pm; n=30), H} 224§
GR7—8IEl, IR IE R BRE Y, £(3.240.2) pm (2.5—
3.5 um; 7=30), %5(0.9£0.1) um (0.7—1.0 pm; n=30),
W22 90— 38 (K] 2ERIF). RUMEERIZEM M. A
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Tab. 1 The morphological comparison among different strains of Myxobolus acinosus
T8 ¥rIndex ¥R A1 Strain 1 #E&R2 Strain 2 ¥k &3 Strain 3 % &4 Strain 4 ¥R RS Strain 5 ¥k 26 Strain 6
H1FKSL (um) 10.4+0.4 11.0+0.3 11.0+0.3 10.8+0.4 12.6 10.0
(9.4—11.0)  (10.1—11.8)  (103—11.9)  (9.3—11.4) (10.8—13.2) (9.6—10.8)
fIF FESW (um) 6.5+0.3 5.9+0.4 6.6+0.2 6.0+0.3 6.4 5.6
(6.0—7.1) (5.2—7.0) (6.0—7.1) (5.0—6.6) (5.6—7.2) (5.4—6.0)
I FJEST (um) — 43+0.5 4.9+0.2 — 53 4.8
(3.6—5.0) (4.6—5.1) (4.8—6.0)
K FEKLPCL (um) 4.840.3 4.7+0.3 4.7+0.2 4.140.4 53 4.6
(4.2—5.4) (3.8—5.2) (4.3—5.2) (3.1—5.0) (4.8—6.0) (3.8—4.9)
KIFERLPCW (um)  2.6£0.3 2.7+0.2 2.7+0.2 2.3+0.3 2.8 2.4
(24—32) (2.4—3.0) (2.1-3.1) (1.8—3.0) (2.4—3.4)
/N FE K SPCL (pm) 2.3+0.2 2.4+0.2 2.5+0.2 2.1£0.2 2.6 —
(1.9—2.7) (1.9—2.9) (2.1—2.8) (1.7—2.5) (2.4—3.0)
IR FEGESPCW (um)  0.8+0.1 0.9+0.1 1.0+0.1 0.9+0.1 12 —
(0.7—1.0) (0.7—1.3) (0.8—1.2) (0.7—1.2) (1.0—1.4) A
% 22 P BUPF number  5—6 (KAL) 5—6 CKIR#E) 5—6 CKIR#E) 5—6 CKIRH) 5—6 (KHRZE) 6 (K1 EE)
23 (/MEFE) 2—3 (/MEEE) 23 (MEEE) 23 (MEFE) —(/IRFE) — (/MR FE)
2F T Host i fifd i fied i, g, il
JE YL A7 Infection site filf 42 fil 22 fi 22 il 24 il fil 24
KA filocation  FEPRYPIPHUX Bt P A4~ ZEVL X 5P AR A= 2BV X 5 P A 4= 22T X b, WL, sk X WL

HRBRIEData resource AT AL AR AR MRRE& T A, 1998 ik P& ERE, 1973
7E: SL. M7 SW. T 5; ST. 87 /F; LPCL. KRZEK; LPCW. KARFETE; SPCL. /MRZEK:; SPCW. /MEFET; PF. #42; — L
Heds, T
Note: SL. spore length; SW. spore width; ST. spore thickness; LPCL. large polar capsule length; LPCW. large polar capsule width;
SPCL. small polar capsule length; SPCW. small polar capsule width; PF. polar filament; —. no data. The same applies below

1cm 1cm

B 1 S E AR LE R %B)
Fig. 1 Cysts of M. acinosus (A) and M. toyamai (B)
A, BOFCKPR AR ML R EE, A OFTKITR AR T R FE; B, BOFSL TR A GE f R FE . LU A A s P
7SS

A. the black arrows refer to cysts of M. acinosus and the white arrows refer to cysts of other myxosporeans; B. the black arrows refer to cysts
of M. toyamai. The cyst photo of M. pseudoacinosus is scarce
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SIS AR Rl & O Uk R(SDHIES 5 R IR E 1)
RIFR R (S3)—F(F 2).

AL SRAG A AL 2 AN bR R (S1FIS2), ¥
K E SN EVLIX, 5 A T 6l 22 30, a2
FLAM, B, H4A80.2—0.5 mm(& 1B), B
TR A, A, i mlE ol
(15.3£0.6) pm (14.3—16.6 pm; n=60), 57(6.2+0.4) ym
(5.0—7.0 um; n=60). PRI T 71w, XA
MR ZE IR, KikFERARIE, £(5.640.4) um
(4.6—6.4 um; n=60), % (2.940.2) um (2.4—3.4 um;

n=60), 2 56— 8E . NMETEEEREL, K
(3.0£0.3) um (2.2—3.7 um; n=60), % (0.9£0.1) um
(0.6—1.2 pm; n=60), W2 4 5e2—3 & (5 2GHI
2H). f-7E4EmEMABALTE, B bk A 2 ith, f5 v 5 Bl
(Bl 20812))o AHF 5T PR A OE RS 5 R iRk
B R 2K 2). ERI T EIR, ALK
()50 T B2 Pk R () T 2 B P T ¥ 3 22 e (I 3)
22 HFHEHEH., SEFHEeRMmEEIER
18S rRNAEE 7347

SRAS A % T LS 1—S48k 2 18S rDNAF 51 K

B D F

2 A d U TR R TR OE RS S
Fig. 2 Mature spores of M. acinosus, M. pseudoacinosus and M. toyamai
A BIE O ST ;B R I RSSO 2R 5% 1B C. % TR s AR T R s D 881 46 V(D sl 4 T WL 28 2% 1) . AL 46 TV o
FETUL I A ; F. AUl & 06 R TR 26 181 G. R B e Se IO A s HL AR IGE GBI 46 181 1. AR IOE du e I s J.

AR RS2 L % & HB =10 pm

A. M. acinosus in frontal view; B. Line drawing of M. acinosus in frontal view; C. M. acinosus in sutural view. D. Line drawing of M.
acinosus in sutural view; E. M. pseudoacinosus in frontal view; F. Line drawing of M. pseudoacinosus in front view; G. M. toyamai in
frontal view; H. Line drawing of M. toyamai in front view; 1. M. toyamai in sutural view; J. Line drawing of M. toyamai in sutural view.

Scale bars=10 pm

+ M. acinosus S1 i
o M. acinosus S2 2.5
« M. acinosus S3
s M. acinosus S4 2.0 1
o M. pseudoacinosus i
o |* M. toyamai Sl L5
% o M. toyamai S 1.0-
s 0.5
g
8 T
T 105-
—1.0 4
-1.54
26

Component 1
B3 TR E e g, AU & O doA i O de i T3S 2 80 1 2 103 4 i 1

Fig. 3 Principal component analysis based on morphological data of M. acinosus, M. pseudoacinosus and M. toyamai
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FE 43 5181986 nt(GenBank & 5% 5 : MW821466)-.
1899 nt(GenBank & %5 : MW821467). 1896 nt
(GenBank & 35 : MW821468)F11903 nt(Gen-
Bank & 35 : MW821469). 4k Z[a] /5 FIAHLE Jy
100%, 4% #2545 0.000—0.001, A8 A7 A 0—
11>, 41k %188 rDNAJF 41 5 GenBank (4 22 H 11
A T B (KX810022. KX810021)HIFHBLE e e
(99.9%—100%). 657512 [ FHALLE 999.9%—100%,
AL E 25°50.000—0.002, 28 A7 554 0—24N (K] 4).

FRAGCLH A& i d118S rDNAF4114%, 741K
1897 nt(GenBank & 35 : MW821470), 5 Gen-
Bank % #& FE A (1) bl % AL (KX 586684 Al
KX810019)FH1BLE £ 55(99.8%), = 4% ¥ 5 AR LU
999.6%—99.8%, 15 1% I £ 40.002—0.007, 4% 537
HA48NE 4).

SRAG AL i STRIS2#k £ 18S rDNA 741 K
FE 43 5 91641 nt(GenBank & 3% 5: MW821471) Al
1758 nt(GenBank & %5 : MW821472), Btk & /74
FEALLEE 100%, 18 4% BF 25 290.000, 28 747 55101
Pk 225 GenBank 2548 e v (1) 0 T AL HL(LCO101 16
C010115. FJ710802F1HQ338729) 1L\ & =
(99.5%—100%), 655741 [BIAHALLEE 24199.5%—100%,
BALFE B9 50.000—0.003, 28 547 5 A 0—34N (K 4).

R 25 Ty 5 DU A TR L 2 AT ) 18S tDNA
FHALLEE H98.4—98.8%, 184E I B5°40.013—0.020,
AR F AL A 23—2671; i ) R e 5 0 R A

18S rDNA 5 FIIAHALLEE 996.1—97.2%, 1A% I 25 N
0.038—0.042, 25 A7 A 55—58; bl %) Ay He
AR ALE H118S rDNAF FI AL 7996.4—97.6%,
WAL HE B5°0.033—0.040, 28 F A7 S H46—634
(K 4),

RSN ] A I R A AL HUOR S T
K188 rRNA &M VL. V2. V3,
V4. V5. V6. V7. V8 FIVOZEO/Nu 45 [X AT 1
WY, G5 BB IR VAX BIE23-28 B a] 4 %8 7 il i By
5L 6 Ry, ORI 53 R LY HE R X 4 T 540
PR 2 TR ERURN A TR L RO LA, A A U E23-
200 KRR TE K (8T vs. 11H8E), BL7E KR K551
b — A BB (AT ) Y (] 5) . [RIEE, V7 IX Y
HA43 R AT LUK 755 T L r 43 ) 5 81 2 o, kRt
R A T A AKX e 5 2 T R RO AL 2 L
s ELAR, TR B HA3 ) P 5 ER B R (OB vs.
105858), T A JEFRBE/N(THRIE vs. 6F82E)

23 REGELABW

F£ T 18S rDNA ) & FBIFITMLA 5 3 AHBL)
NGB 6). RGKE W E S0 I KIS
(Clade AFIClade B, & 6), % % i e . ALLAE %) it
T R T B B A AR A S A A R T — 3
EL AR 25 T vR o RN a0 PR T R S P R &R T 1)
ARG K RZEML MBI A —F, EF RGER
SCREE] A B HUS R R RO — 3, O A A %
AR N—, MME R SRR BN L. £

R2 NEEEERRFREERRRTSHR

Tab.2 The morphological comparison among different strains of Myxobolus pseudoacinosus and Myxobolus toyamai

M. pseudoacinosus M. pseudoacinosus M. pseudoacinosus M. toyamai M. toyamai M. toyamai
e FrIndex AR ¥k Z2(ER) KR ZR3(55 8 BRI &2 A3

Strain 1 Strain 2 (Narrow type)  Strain 3 (Wide type) Strain 1 Strain 2 Strain 3
ik 15.940.5 15.0£0.5 14.1+0.5 14.0 14.9+0.4 15.6+0.5
SL (um) (15.1—17.0) (14.3—15.9) (12.9-15.6) (13.2—15.6)  (14.3—16.1) (14.4—16.6)
¥ 5 5.5+0.5 5.5+0.5 6.5+0.3 5.5 6.5+£0.3 5.9+0.3
SW (um) (5.0—6.3) (4.3—6.6) (6.0-7.3) (4.8—6.0) (6.0—7.1) (5.0—6.3)
= — 5.0£0.3 52—58 4454 — 3.9—5.5
ST (um) (4.4—6.2)
PNSE SIS 7.7+0.5 6.6+0.5 6.5+0.3 5.7 5.7+0.3 5.5+0.4
LPCL (um) (6.7—8.7) (5.7—7.8) (6.0—7.3) (4.8—7.2) (4.9—6.2) (4.6—6.4)
PNE X 3.5+0.3 2.9+0.4 3.7+£0.2 2.8 3.1£0.2 2.7+0.2
LPCW (um) (3.0—4.1) (2.2—3.9) (3.2—42) (2.4—3.6) (2.6—3.3) (2.4—3.4)
IR EEK 3.2+0.2 3.6+0.3 3.2+0.3 32 3.0+0.3 3.1+£0.3
SPCL (um) (2.5—3.5) (3.0—4.3) (2.8—3.8) (2.4—3.6) (2.2—3.5) (2.5—3.7)
AN E 5 0.940.1 1.0£0.2 1.2+0.1 0.8 0.9+0.1 0.9+0.1
SPCW (um) (0.7—1.0) (0.6—1.6) 0.9—1.4) (0.6—1.0) (0.6—1.2) 0.7—1.2)
W 22 8 % 7—8 (KK EE) 7—8 (KK EE) 5—6 (KK 3E) 7—8 (KtkEE) 6—8 (KHEEE) 6—8 (KF)
PF number 2—3 (/M EE) 2—3 (/M EE) 2—3 (/MK EE) — (R EE) 23 (VIMREE) 23 (MKEE)
2 FHost il filfl il filfl A A i) i il
JRYLHAL fiff 24 i g i, 5 i 22 i 22
Infection site
KA HRKEX WAL bioiB|nr wi's HE, JRER, 3B B EYTIX BN 2T X
Location B, A
R SR IR AT Guo, et al., 2018" Guo et al., 2018" &3 & IR EN I

Data resouces 1£. 1998
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ATCTTATC CCTGTG GAARTCAGGGTTCGATTCCGGRGE TAGTGGETGGCCARATGGTCCCAACTAI ATGRATCGTGTTTTTTI CRACGAGATTATTGRRATTGAGC

M. acinosus MW821466
M. acinosus MW 821467
M. acinosus MW 821468
M. acinosus MW821469
M. acinosus KX810022

M. acinosus KX810021

M. pseudoacinosus MW821470 . . . . . C..
M. pseudoacinosus KX586684  ~ - =« « + -«
M. pseudoacinosus KX810019
M. toyamai LCO10116

M. toyamai HQ338729

M. toyamai LCO10115

M. toyamai FJ710802

M. toyamai MW821471

M. toyamai MW 821472
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IDENTIFICATION AND PHYLOGENETIC ANALYSIS ON MYXOBOLUS
ACINOSUNIE & LI, 1973, MYXOBOLUS PSEUDOACINOSUS GUO,
ET AL., 2018 AND MYXOBOLUS TOYAMAI KUDO, 1917

TAN Lu-Qi', ZHOU Yang', WANG Miao-Miao', YANG Cheng-Zhong"” and ZHAO Yuan-Jun'

(1. Chonggqing Key Laboratory of Animal Biology, College of Life Sciences, Chongqing Normal Universtiy, Chongqing 401331,
China; 2. Guizhou Provincial Key Laboratory for Biodiversity Conservation and Utilization in the
Fanjing Mountain Region, Tongren University, Tongren 554300, China)

Abstract: Myxobolus acinosus Nie & Li, 1973, Myxobolus pseudoacinosus Guo, et al., 2018 and Myxobolus toyamai
Kudo, 1917 presenting high similar morphology, same host species and parasitic site, are difficult to be distinguished.
In the present study, we conducted species identification and phylogenetic analysis on these three myxobolids. The
myxospores of M. acinosus were long grape-shaped with slightly narrow and curved anterior and blunt posterior in
valvular view. They were lens-shaped in sutural view. The spores were (10.8+0.4) um [(9.3—11.9) pm] in length and
(6.2+0.4) pm [(5.0—7.1) um] in width. Two polar capsules were unequal. The larger polar capsules were pyriform with
(4.6+0.5) um [(3.1—5.4) um] long and (2.6+0.3) um [(1.8—3.2) um] wide and 5—6 turns of polar filaments; the smal-
ler ones were clavate with (2.3+£0.3) um [(1.7—2.9) um] long and (0.9£0.1) um [(0.7—1.3) um] wide and 2—3 turns of
polar filaments. The myxospores of M. pseudoacinosus were eggplant-shaped with narrow and curved anterior and
blunt posterior. The spores were (15.9+£0.5) um [(15.1.8—17.0) um] in length and (5.54+0.5) pm [(5.0—6.3) um] in
width. Two polar capsules were unequal. The larger polar capsules were pyriform with (7.7+0.5) um [(6.7—8.7) um]
long and (3.5+0.3) pm [(3.0—4.1) um] wide and 7—S8 turns of polar filaments, the smaller ones were clavate with
(3.2+0.2) pm [(2.5—3.5) um] long and (0.9+0.1) um [(0.7—1.0) pm] wide and 2—3 turns of polar filaments. The
myxospores of M. toyamai were eggplant-shaped with slightly narrow and curved anterior and broad and blunt poste-
rior in valvular view. They were pyriform-shaped in sutural view. The spores were (15.3+£0.6) um [(14.3—16.6) um] in
length and (6.2+£0.4) pm [(5.0—7.0) pm] in width. Two polar capsules were unequal. The larger polar capsules were
pyriform with (5.6+0.4) pm [(4.6—6.4) um] long and (2.940.2) um [(2.4—3.4) pm] wide and 6—S8 turns of polar fila-
ments, the smaller ones were clavate with (3.0+£0.3) pm [(2.2—3.7) um] long and (0.9+£0.1) pm [(0.7—1.2) um] wide
and 2—3 turns of polar filaments. The morphological comparison of the three species showed that there were signifi-
cant morphological differences among them. The 18S rDNA sequence similarity, genetic distance and variable site of
the 4 strains of M. acinosus were 100%, 0—0.001 and 0—1, respectively; and the 18S rDNA sequences of the 4 strains
had the highest similarity (99.9%—100%), smallest genetic distance (0—0.002) and least variable sites (0—2) with M.
acinosus (KX810022, KX810021) from GenBank. The 18S rDNA sequence of the strain of M. pseudoacinosus had the
highest similarity (99.8%) with M. pseudoacinosus (KX586684, KX810019) from GenBank, and genetic distance and
variable site of the three sequences were 0.002—0.007 and 4—S8, respectively. The 18S rDNA sequences of the 2
strains of M. toyamai were identical and they had the highest similarity (99.5%—100%) with M. toyamai (LC010116,
C010115, FJ710802, HQ338729) from GenBank. The genetic distance and variable site among the six sequences were
0.000—0.002 and 0—2, respectively. The 18S rDNA sequence similarity, genetic distance and variable site between M.
acinosus and M. pseudoacinosus were 98.4%—98.8%, 0.013—0.020 and 23—26, respectively, and that of M. acinosus
and M. toyamai were 96.1%—97.2%, 0.038—0.042 and 55—358, respectively, and that of M. pseudoacinosus and M.
toyamai were 96.4%—97.6%, 0.033—0.040 and 46—63, respectively. The analysis of 18S rDNA sequences showed
that M. acinosus had 15 key variable sites which could distinguish the species from M. pseudoacinosus and M. toyamai;
M. pseudoacinosus had 5 key variable sites which could distinguish the species from M. acinosus and M. toyamai; M. toya-
mai had 33 key variable sites which could distinguish the species from M. acinosus and M. pseudoacinosus. The model
E23-2 of V4 region in 18S rRNA secondary structure could distinguish M. acinosus from M. pseudoacinosus and M.
toyamai, and the model H43 of V7 region could distinguish M. toyamai from M. acinosus and M. pseudoacinosus. All
evidences above implied that each of the three myxobolids had the independent species characteristics both in morpho-
logy and genetics. The phylogenetic analysis showed that M. acinosus, M. pseudoacinosus and M. toyamai clustered in-
to a recent-diverged clade indicating the close relationship.

Key words: Myxobolus acinosus; Myxobolus pseudoacinosus; Myxobolus toyamai; Morphology; 18S rRNA gene



	1 材料与方法
	1.1 标本采集与物种鉴定
	1.2 主成分分析方法
	1.3 DNA提取与PCR扩增
	1.4 序列分析和系统发育
	1.5 18S rRNA二级结构预测

	2 结果
	2.1 葡萄碘泡虫、似葡萄碘泡虫和茄形碘泡虫的形态学描述
	2.2 葡萄碘泡虫、似葡萄碘泡虫和茄形碘泡虫18S rRNA基因分析
	2.3 系统发育树

	3 讨论

