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KB, FBE(Epinephelus spp.) @ % H (Perci-
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Bl 7 AF A% B B (Glugea arabica)~ &4 T WS BE
H#1.(E. chlorostigma) 1§ [ 11 UG L HURF 5€ Bl (Pleisto-
phora sp.)s AT IR AR H(E. akaara) 15 1A
B4 B2 H1(G. epinephelusis)™ .

AR, —Fh g A B A E M B i
Tt T B ARG R ) AR, R, H 3 SR
WHRRE. R, MR NEE. HEA S
IR, 3 BT R KR, AT 2 i 1A 100%,
fEFMNR T AR M E IR EH, BT R EU
T IE RRE R g B89 0 A% JE VI 8, = v Bt Pk
Dy B>, AH BT 5] A B R B (Y R A B
BH T3 2 A B i o R R BT U ORI,
AN 9 FRH 9 B 0 )7 18 fh Al Ui oA &
o FRATHIIH EXZE B AT 0 TRHIE
SEHEAT TR, (B F R o s AT, A
TEARIE 7 H R HLR B RS 1 DA
J Oy FHRAE SR 1 U0 SRATAE, B TR IR N
fa B B, B R (Enterospora)— 8, tn 4 N A
Bt 4 Ji7 460 . (Enterospora epinepheli sp. n.).

1 #RE5RZE

1.1 HARERAIE

F20174:5 A 1545 5 SC B V5 RS B Tk e fH
BB ROUKE R HOUERIER, EERI A
M BB IR e, R s, Sk R i 1
B, B A VLRIV I, ™ 1 9 T) TR, A AR IR
T 20%—40% . KA B RE IR 1) F 157 50 B (1
H11.3—20.9 g), WG ARIE [A] S50 % A5 W 42
1.2 FEFERE

Vg7t (] ) B R AT AR, E/ B g T A 2RI
B HGER 73 N PEAT 3 Fr SR, TE1000x 45 T % 8T
fEf AT SR, E. .
1.3 ZA¢07RIE

B HCHE PR BH 2 8 R 3 23 i 2 21, 9750 U
T8 N B0 HRE T 10% F P48 R T bRk AT [ 52,
FE b [ 52 48h 5, 28 Z AN TR R e /K s B N 2]
THEOREW, RIEEMEEY A, U A EE4—6 um,
Z AR - B (H&EY ) )5 F Olympus
BXS53 41 W 82/ 17
1.4 BREEHIE

VIR [l 38 S N D ARAT B102.5% 18 1% —
Mg, 4°C 8 72 24h, BEERZZ MR VE, £21% TR [
E . IR MTIRIEVE S, BRI K, &
#E. AL )R BRI BT R YLt
HITACHI H-77003% 5 #4522 i & 4, TAEH
JE N80T1K .

1.5 DNAIEHX. 18SrDNAFFIAYH 1 FN E

HYUHB 7395 % 09 K PR A7 I 4L 21, 8 B 9
PBSE LI 2K LABR L R TERE o 2 F A 40T %
X (MP, FastPrep-24 5G)6.03# k% 41X, FEIK20s,
SR G G BB S M TR A e e .
5 M) FH 40 P/ 2E 4 35 TR 4 DN A SR BGR 77) 63 (Qiagen,
7 [ ) R BRE S L I ZHDNA . 18S rtDNAF 41 A Bt
P18 % F 5 ¥ EnterF 125 (5'-AACTAACCACGG
TAACCTGTGGCTAA-3")fIEnterR1153 (5'-CAT
TCACCATGCCTTGATGAGGCACCGTT-3")!",
PCR M A Z240451 L DNA, 12.5 uL 1x PCR mix-
ture (FEN, 650, IE G041 uL (10 pm), JHXLZE
IKZE2S pLAR R . R NFEF 94 °C AR 4 3min,
35MEIR: 94°CAEME40s; 59°C Bk 30s; 72°C ZEAf
90s; 72°C A& IEAH 10min. PCRF=W)FH 1 %35 g Bl e
HLK G, P ISR & (R, o) A4k [ET s, #
H i A BUE R BpMD18-T# /& (TaKaRa, HA),
AL Z SYMDHS o, 50 pL/mLE R HH R
(LB [ R8s 9% 335 1 WA I 45 72 0 7, PRECPH 1
valE, FIT O . W78 @ 303 X ABI PRISM®
3730 DNA Sequencer (Applied Biosystems USA)_I-
SER. 45 B BioEdit  EAT P4, FEARAE I
FUg B\ A% IE(DNASTAR INC., Madisom, Wis),
PP 5E SR 10 7 51 $2 42 2 GenBank .
1.6 RHEBEXRKIBEESRS

¥ T 3K 15 7 5138 i NCBIW 3 1 AT BLAS T4
%, I M\GenBank I i% B g dURH LA K oA 7 511 AR
AR R A 25 18S IDNAF A EHE T REG K E
WHIME . EE Glugea arabica (KT005391)F
Glugea epinephelusis (AY090038) N4 Ef. F|H]
CLUSTAL 1.8 % e R 51 34T % B Lo 43
I e KAAA 7 (Maximum Likehood, ML)A1 DU
#17£ (Bayesian Inferences, BT R4tk & R R4
W7o JEITjModel Test' " if 5 fie A W 5 AR AR
I FMLABIZ . ML H HIPhyML 3.0 i
BEATIZ 10048, BIZHHTH] FIMr. Bayes' R #E4T
A8, LLBEALM (Random) AR aA M, B et 7t 24
Ny N6, By /KA RAE 1) 5 FF < 1% 771 (Markov chain
Monte Carlo process) ¥ & 4 5% 5 [ i} 12 171000000
o B ARGKRE W Treeviewl.6" " f1Adobe
Ilustrator (Adobe Systems Inc.3& [®) JmiE . JEFE.

M i SRRE BT A R SR AT A% R B8 4 AT,
MEGA (6.0) # i F¥Kimura 2-parameter £ 31T
",
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2.1 HLORIE

1EFr ks 25 1) S0 R i v, YA RIFR R g T
EAART d . HEREL TR, KB A e B
TE 18 bR AR 40 B A% Y, 3 R B A% BE K, EE
Z2 Al A Mt B 20 B o (B 1) [RIESF, BT R
YR UNMIIRAE . vk, s v il N = b 1 ) F
AR K(E 1b).

22 AtEFRRBMEFIENLE§TE

B 2 4JRoR T %4 B0 18 B 7E 40 A%
SEUMA R B N T TR R A, B
R, R, I — 2 S A R, T A AR I B
HIFELE L), A WA A B R SR 22 2R AR (] 2a). 3
WL TR Ak 22 1 8 T B2 A% 240 5 1, e, 2
B 5o AT R, R I, ELA46 R 4y B AR AE
Y A% JE B, 5T A S A AR IR A . Y
B R 5T K B 5 B4R MR ] IR, A
P 20 A% R K B (] 2b—d). B JE R A i — 5 Rk
BME & RE T E, G2 ST
FE R FERDIR 548 (8 3a—d). FEWIRGE B EALE
I A% ) B, 9F A2 00 R AR 1 e B R A
(Kl 3¢ 3d). B, P ffi Ji A o e i e 4 o 3
T B — AN BESH M, 6 BR 40 i mT D0t 7
(B BURRAE, ikl 22 . JEi R = R RREAE S5 (E 3e).
EAFERERE, BT R E HARFRDERE 3D,
- BR A0 5 4 M R B, IR — P K B TR R
AT (] 4da—d). AT IWETE, A1 K
(1.56£0.31) pm (1.07—1.96 pm), 5 (1.08+0.98) um
(0.93—1.28 um), B — M EGRER (K 4a). 1]
O AR E R A, 35 RO, AN IR A HEB R
. NIRRT 4b—c). R LL5—6E, 2
PIBIHEFI (B 4d). fREES A3 )R, SMEE B2 FE i,
JE(15.51£0.95) nm (9.87—26.18 nm), N EE A HLTi%
B2, B4 2 B 5 (81.13+2.71) nm (57.16—110.81 nm),
e HLTH 9 6 (] 4c)

SREFEAE R

1 5% 4 17480 B Enterospora epinepheli sp. n.

15 3 B Epinephelus spp.

KA A5 W SC B RIS FRFE X (19°24'317 N,
110°42'29" E)

BRI A bR AR 4 M A

16 K/ RE11.3—209 g

JRGLF: 100% (50/50)

FEALRAE: 10%A8 /K AR, 2.5%)% 1% 1 95%
TPURS [B 5 AR AR ORAF T Hf R 2B 7K AR AR T 9 T 1
T 7T %, FrA 5 MTR201705181. MTR201705182.
MTR201705183.

Bl AT Uk Gz i A 2R g 3E AR ) R
Fig. 1 Photomicrographs of Enterospora epinepheli sp. n. from
histological sections of intestine and intestinal contents of hybrid
grouper, E. lanceolatus3¥E. fuscoguttatusQ
a. B Jr, 78 KA T TE b ARRA M AZ A (57 2k,
F5 40 pm; b. I8 N AEMAL) fr, 7n K E 72 AR R
BN (B ), 1 IR A% 5 5 TR 520 40 i 5T b (57 %), A R
40 pm
a. H&E stained section of intestinal tissues, showing numerous
spores (arrow) in the nuclei of goblet cell in the epithelial layer,
scale bar=40 um; b. H&E stained section of intestinal contents,
showing numerous spores within the nuclei (asterisk) and shedding
spores in the host cell cytoplasm from ruptured nuclei (arrow-
head), scale bar =40 um

B2 A B i s A A T I ST T

Fig. 2 Ultrastructure of merogony in Enterospora epinepheli sp.

n. in the intestines of E. lanceolatus 3% E. fuscoguttatusQ

a. 78 R AR RIAAR, BRI pnm; b 78 2 0% R85 14 K AR 4 i
BRI A0, B7 1 pm; e RN I AN 2
AL, b RONT pm; d. R 5 3 2 R RS L, bR ROR
1 pm

a. An early uninucleate meront (M) within the nucleoplasm of host
nucleus (HN), arrow: the margin of host cell cytoplasm; b. A
meront (M) rupture the hypertrophic nucleoplasm of host cell
nucleus (HN) and releasing in the host cell cytoplasm (C); c.
Several diplokaryotic meronts within nucleoplasm of host cell
nucleus; d. Later diplokaryotic meronts with several diplokarotic
nuclei (D) and thicken cell envelop (arrowhead). Scale bar =1 pum,
C, host cytoplasm; asterisk: mitochondrion; D, diplokaryotic
nuclei
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Fig. 3 Ultrastructure of sporogony in Enterospora epinepheli sp.
n. in the intestines of E. lanceolatus 3% E. fuscoguttatus?

a. N A% R SR BT AT B, IR v v T 5 L B VIR S5 14,
B2 pm; b. 78 20 4% 7 F A S BT 1 200 6 A A58 57k EC 30 240 L I
o, bR ROR2 pm; c. 7 SR 220%™ i JEUST [ v T BRI
ARG ) G2 A% A R AR 2L B 0 A T Hh 2 L, A5 RO90.5
d. 7R BEIEAR G5 M [ SRR AL F0 LT 5 2 B R ORI, AR RO
0.2 um; e. n KM R IELN IR AZ T, F5 R N0.5 um; £ 7R
HTFAER G M BAAE S F— Az A, b7 RO82 pm

a. Several presumptive early sporogonial plasmodium (SP)
containing diplokaryotic nuclei (D) and small membrane-bound
vesicles (arrowhead), HN, host nucleus, C, host cell cytoplasm,
scale bar=2 pum; b. Sporogonial plasmodia within the host cell
cytoplasm (C) by rupturing the host hypertrophic nucleus, SP,
sporogonial plasmodium, D, diplokaryotic nuclei, scale bar=2 um;
c. Later-stage sporogonial plasmodium (SP) with precursors of the
polar filaments and anchoring disk (arrow) observed in mature
spores, scale bar=0.5 pm. d. Magnification of assembled units of
spore precursor (arrow) showing the diplokaryotic nuclei asso-
ciating with membrane-bound vesicles (arrowhead), scale bar=
0.2 pm; e. Numerous sporoblasts (arrow) located in the host
hypertrophic nucleus (HN), scale bar=0.5 um; f. Multiple parasite
life stages in single infected hypertrophic host nucleus (HN)
showing several mature spores (arrow) and several sporogonial
plasmodia (SP), scale bar=2 um

A5 AR A 18S rDNAJF ¥ #£ GenBank
O e A S S5 WMH345732,
T 42 SRR DR LI 22 i B 0 S A BT £ 1T g

Kl 4 B A dOsca TR e A
Fig. 4 Ultrastructure of mature spores of Enterospora epinepheli
sp. n. in the intestines of E. lanceolatus3¥E. fuscoguttatus?
a. KER AR TH L EIERKMBZA, #2081 pm; b. 15§
AT T WEPR S (AD) B TIR (PP) LA Bl 22 (PF), bR RN
0.2 pm; c. AT ) = JZFRELE ), AR FUNO0.T umy; d. B
fiuFRE Y] LS—o6 R Hk 22, #5RH0.2 pm
a. Hypertrophic host nucleus containing numerous mature spores
(arrow), scale bar=1 um; b. Mature spore showing anchoring disk
(AD), polarplast (PP) and polar filament(PF), scale bar=0.2 pum; c.
Mature spore showing the trilaminar wall and lamellar polarplast
(LPP), EX, exospore, EN, endospore, arrowhead, cell plasme-
rbrane, scale bar=0.1 pum; d. Transection of a mature spore
showing the 5—6 turns of polar filaments (PF), scale bar=0.2 pm

Hoan 2 At g d .
23 FFHEHESH

L 737 v R DA 1S A B A8
BEARRNAFR S 751, 741K 1043 bp, GCEH &N
41.71%. K HAENCBIF BEATBLAST KB, 5 Z 1l
A8 B A B g 1 R € M Microsporidium sp.
(100%, KR263870)/5 41l — 2, HAt A LRI TR SEIL
A : iR M R Enterocytozoon hepatopenaei (85%,
KX981865). &Ml i Enterospora nucleophila
(83%, KF135645). i8Il 2 Enterospora can-
ceri (83%, HE584634). — L1 B Nucleospora
salmonis (82%, AF185998). K ifd i Enterocyt-
ozoon bieneusi (81%, AF023245)%%, AL ¢ = 1
H85%, & T Fplal gl . 5 TR IE i HoAth A4 B £
A AR B UMM BRI, WIGlugea epineph-
elusis (55%, AY090038), G. Arabica (56%, KT-
000539), Pleistophora sp. (30%, IN205118), i 1%
TR IaITE o T DU B DL R de KA SR V2 BT i)
P RGR B RAMIBI G — 3, RE &L
Ko SCRFEAF eV 22 57 o PRIt ASH 50 DL ) fe
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AREARAMARRERE LR NRGK
BRAW R, WM R Rl AT N2 A B R
(Clade 1 F1Clade IT), A 5 £ Ji7 78 55 6H0F g
P . S TE B Al e DL R R R i R D —
Hi(Clade 1), H 3 RFZEGE, HA S H A fF o] —Fh
T BB IRAS o 02 T T TR AR A SEAH 5 1) % 2
& [ 1t i (Hepatospora eirocheir) 5 i ffl B9 b
RN IR 5).

6 BT A M i SRR ) Aot S BE AT 188 4% B RS 2 A
KIN, 1AL P B 5 B E0.000—0.225(3% 1), f/NK
A BB A T U E A, LA 0 4 e R SR I
5 PE B BT 14)5590.162, 6 H P RIS FE
3 g

o 1 R A MR R E S AR B AR, 1
THIG VRO B (IR Rz, FisE)7E
PR Gy ZOY AT B LT 2T 06 K B IR
Ji, T LB A e 1 J ) 5% L 2 B — s o ™
k5 R4 T BRGNS A TR a R . H
i, iR E FEEAESSANE, Bl Nucleospora-
Paranucleospora~ Obruspora~ EnterocytozoonV) Jx

1.0/100 1.0/9

1.0/100 Glugea arabica KT005391
I Glugea epinephelusis AY090038
0.1

Enterospora'”, v K [C i it (Enterocytozoon
bieneusi) & B E I NJE AT 2 —, JEHX %
Bebem e m" . AR AR Y2
1t 5 Enterospora @ WIBEAFNE. cancerit? JyAHAEL, 2
BASE: (D)L N FF A (2)ZTE AR B S #
A B 35 A2 e ok Y 4 A% 23 5, (F R AT 4D
590 Mo kx BLEEHE AL (3) 170 LG I 5 141 R0 7 £ Ji
Fii, HEANZATIERZ A (T KA TEIR
PR A 22 B B AR L. 58 4RI (1 I Ah Fh
Kt — WA RAE LB R IR, 1 B i 1 e B
B2 E W Z R HEREGE 2). &Ml H(E. nucleo-
phile) FI T8 18 Ji7 4 HU(E. canceri)¥) & BG40 f A%
(R, F 3 AT LA AR P BE O 4iE 1) 42 Sk <
B By 5 I, G R EIR B . A%
Il RRE AR, (55 A B £ i 0 AN [ ) 2, FOBEAN R
Bk S T 3 A0 AR B, ez R
— 5, — N R TR REAE 1A,
A, ¥ i HOE RE 2 AR T4 R, A BE i 1
AR TR B A I, AR s A R R R
TR UK B 51k g A A 8 R I K s 240 it A B 17
SR SO A M T R, X R S T A B i A A A

1.0/85 Liebermannia covasacrae EU709818
1.0/100 !—Liebermannia patagonica DQ239917
Liebermannia dichroplusae EF016249
1.0/99 Orthosomella operophterae AJ302316
Orthosomella operophterae AJ302316
1 1.0/100; Enteropsectra sp. KX360143
L Enteropsectra longa KX360142
0.88/62 Pancytospora philotis KX360132
1.0/94] 1.0/ 1W|_— Pancytospora epiphaga KX424959
Vittaforma corneae KP099409
Glugoides intestinalis AF394525
1.0/100— Globulispora mitoportans KT762153
1.0/100 Enterocytospora artemiae JX915757
Parahepatospora carcini KX757849
Hepatospora eriocheir HE584635

K5 ZT18S rDNAZER 7 H M TUH- Bk (BD RS A H
Fig. 5 Phylogenetic tree generated by Bayesian inferences (BI) based on the partial 18S rDNA sequences
S5 F 1 RBUHE 43 5 R BIFIMLIY 73 33 Re

Numbers at branch nodes indicate the support values for Bayesian inferences (BI) and maximum likelihood (ML)
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LT A EIE R RS R R N R,
B AT R IRAE b R A% N, B A% P AN
F BTl 1 R B £ (>100 vs. >60). Ak, i iE
i i R PN B JEL R B 2R T A B i R
[M)2: (14.840.65) nm vs. (81.13+2.71) nm(57.16—
110.81 nm)]. X8R figg Mo He B3 A2 T 55 95 1 6 BR AN
B R P A IR R A R P, KB A AR 2
SEIF B A K EE g, HT R
(0.7 pmx1.1 pm) FIAEEJFEE(FMEE: 2 nm; AEE: 10 nm)
H A BT 0 7 S, IR AR SRR B
XIl(% 2).

b 7 TLEM S WU, 4y FFric e 7 B
W% e L RGERE LW 0 KIE T HEAE
FANTTRI L RS b T SR AR 6 0 B £ F
18S IDNA# 7 A4 BLASTEL I 0 Hr R I, Ho 5

Z HITARTE ) A B T AR Ry 8 A LT 100% 40
L, HAA 2B AR 2 1 22 e T AR R A T
A F H A 3R 1 R, B G. epinephelusis < G. arabica
J Pleistophora sp., 5 P fiz i 2O AHACA 1t 24 7E
60%LA T, LR LR A B0 R % KR
FHZEFEGE o 5 At AR UL A v R P R 3k AT a8t A% PR
BT RN, 38 AL B B 1E0.162—0.225, Horh 51
oS At B A% PR BS 7E0.162—0.182, Yzt H
TN L, ATIAE S T /K-F Bk — RSk 7 A B
ot A T CARIE B e BB AR GE 1)

ARG E RFRIT I, Wi BB SRR
W50 5 2 AT HRoE B 2R A8L, B SN AN 4 3
(Clade I FClade 11", H b BE iz 1 bt 5 1
B MP(E. canceri, E. hepatopenaei, E. nucleiphi-
la) 2 Y [ i U — 32 (Clade 11). T PHBEF %

#1 AN&FHRRSEMEERRMMEET18S rDNAMBLUE(EEXN A)MEEEB(TENH)

Tab. 1 Comparison of similarities (above diagonal) and genetic distances (below diagonal) of Enterospora epinepheli sp. n. with other
Enterocytozoonidae species based on the partial 18S rDNA
1 2 3 4 5 6 7 8 9 10 11
1 Enterospra epinepheli sp. n. (MH345732) 100 848 8.9 818 789 803 782 777 715 776
2 Microsporidium sp. (KR263870) 0.000 84.8 829 818 789 803 72 777 775 7T7.6
3 Enterocytozoon hepatopenaei (KX981865) 0.162 0.162 90.8 945 879 87.8 86.0 854 855 85.7
4 Enterospora canceri (HE584634) 0.171 0.171 0.092 90.0 87.1 844 835 837 835 823
5 Enterospora nucleophile (KF135645) 0.182 0.182 0.045 0.100 85.8 859 846 837 839 841
6 Enterocytozoon bieneusi (AF023245) 0.211 0.211 0.121 0.129 0.142 854 835 82,6 829 840
7 Nucleospora salmonis (AF185998) 0.197 0.197 0.122 0.156 0.141 0.146 96.7 912 912 928
8 Nucleospora cyclopteri (KC203457) 0.218 0.218 0.140 0.165 0.154 0.165 0.033 90.5 90.8 923
9 Desmozoon lepeophtherii (HM800847) 0.223 0.223 0.146 0.163 0.163 0.174 0.088 0.095 99.6 923
10 Paranucleospora theridion (KR187185) 0.225 0.225 0.145 0.165 0.161 0.171 0.088 0.092 0.004 92.4
11 Obruspora papernae (HG005137) 0.224 0.224 0.143 0.177 0.159 0.160 0.072 0.077 0.077 0.076

*2 ERENBERBEMITSIHE

Tab.2 Taxonomic characters of Enterospora spp. reported previously

'F¥{ECharacter Enterospora epinepheli sp. n. EZ;;Z;;ZZ;:; Enterospora canceri Enterospora nucleophila
e Fi Bt (Epinephelus sp.) B X B (Penaeus I8 (Cancer pagurus) & )<88(Sparus aurata)
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MICROSPORIDIOSIS OF HATCHERY-BRED JUVENILE GROUPER,
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SOUTH CHINA SEA
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Abstract: The enteric microsporidiosis of hatchery-bred juvenile grouper, Epinephelus spp., is the most important in
the mariculture area off coast of South China Sea in recent years, however, the taxonomy of the causative agent re-
mains unknown. In this study, histopathological, ultrastructural and molecular evidences were provided to identify the
aetiological agent, designated herein as Enterospora epinepheli sp. n.. The intranuclear development of the present spe-
cies was consistent with Enterospora canceri, the type species of Enterospora genus. The early stages of uninucleate
meronts were observed within the infected nuclei, separating from the host nucleus by a simple electron dense mem-
brane. Later, the uninucleate meronts transformed into multinucleate plasmodia (merogonial plasmodia). At this stage,
the infected nuclei were hypertrophic, or even ruptured by the multinucleate plasmodia. Sporogonial plasmodia were
characterized by the appearance of multiple, small, spherical, membrane-bound vesciles. Then, multiple copies of these
membrane-bound vesciles developed into the precursors of the polar filament and anchoring disk of mature spore which
surrounded the diplokaryotic nuclei. With the development, sporoblasts separated from the plasmodia by successive di-
vision and direct development to mature spores. Mature spores were oval, in direct contact with host nucleus. Spores
measured 1.56£+0.31 (1.07—1.96) um in length and 1.08+0.98 (0.93—1.28) um in width. The spore walls were trilami-
nar, including an electron dense exospore coat [15.51+0.95 nm (9.87—26.18 nm) thick], surrounding a thick electron
lucent endospore [(81.1342.71) nm (57.16—110.81 nm) thick] and the plasma membrane. The polar filaments were
isofilar, coiled with 5—6 turns in two rows. Histopathological analysis clearly revealed that the spores located in the
nucleus of goblet cell of the intestinal epithelial and a large amount of spores appeared in the intestinal contents with
the shedding necrotic infected enterocytes. Molecular analysis indicated that genetic distances of Enterospora epineph-
eli sp. n. form the species of Enterocytozoondiae ranged from 0.162 to 0.225 which was generally out of intraspecies
variation. Phylogenetic analysis revealed that the species of Enterocytozoondiae could separate into Clade [ and Clade
II, and Enterospora epinepheli sp. n. was an independent lineage, clustering with Enterospora hepatopenaei, E. nucle-
ophilia, E. canceri and Enterocyozoon bieneusi within the Clade 1I.
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