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TOM TAT
Trong qud trinh diéu tra tring bdo tir soi myxosporea ky sinh trén cd bién ven bo Viét Nam giai doan
2017 — 2018, 25 cd thé ca Song gié Megalaspis cordyla Linnaeus, 1758 (Carangidae) dwoc thu mua tai ving
bién ven bo tinh Qudang Binh va tinh Khanh Hoa. Bang phwong phdp phén tich hinh thdi hoc va di truyén phén
tu, cac bao tir loai Auerbachia chakravartyi Narasimhamurti, Kalavati, Anuradha, Padma, 1990 da dwoc phat
hién trén tui mdt cua 8/25 (35%) ca thé ca nghién curu. Cdac bao tur truwong thanh nam tw do trong tui mdt, co
hinh chity véi 2 vé val nhdn, bén trong cé chira 1 nang cwe hinh oval. Trong nang cue chira 1 soi nang cue
cudn vao nhau. Hai val bdo tir ¢6 hinh dang khdc biét, khong doi xirmg va duwoe néi véi nhau bang dwong noi
khong ro rang. Bao tir trivong thanh co chiéudai: 17,53+ 1,1 (15,8-20,7) um, chiéu rong: 7,73 £ 0,32 (7,07-
8,33) um; chiéu dai phan duéi: 8,80 + 0,84 (7,63-10,35) um. Nang cuee dai: 8,5 + 0,7 (5,8-9,6) wm va réng:
3,9+ 0,3 (3,5-4,2) um. Trinh tw SSU rDNA cua bao tu nay da chi ra loai myxosporea phat hi¢n trong nghién
cibu nay thude giong Auerbachia va cé moi quan hé gan giii nhat véi loai Auerbachia maamouni (KX165336)
véi mike twong dong la 99% (1472/1486) bp. Ddy la mé ta dau tién cua loai Auerbachia chakravartyi trén cd
bién Viét Nam.
Tir khoa: Auerbachia chakravartyi, Myxosporea, Ca Song gio Megalaspis cordyla, SSU rDNA.

ABSTRACT

During the survey of the Myxozoan parasites of marine fishes in the coastal areas of Vietnam in 2017 -
2018, twenty-five fishes of Torpedo scad Megalaspis cordyla were examined in Quang Binh and Khanh Hoa
provinces. By using the morphology method, spores of Auerbachia chakravartyi Narasimhamurti, Kalavati,
Anuradha, Padma, 1990 was found in the gall bladder of 8/25 fishes (35%) of Torpedo scad Megalaspis
cordyla Linnaeus, 1758 (Carangidae) with mature spores floating free in bile. Spores were club-shaped with
smooth valves and contain one polar capsule with a single polar filament. Two shell valves were asymmetric,
dissimilar in form and connected with the unclear sutural line. Spores measured 17.53 + 1.1 (15.8-20.7) um in
total length, 7.73 £0.32 (7.07-8.33) um in width, 8.80 + 0.84 (7.63-10.35) um in caudal extension length. Polar
capsule measured 8.5 £ 0.7 (5.8-9,6) um in length and 3.9 £ 0.3 (3.5—4.2) um in width. The small subunit rDNA
(SSU rDNA) sequence showed that the present species in this study is a member of genus Auerbachia and most
closely with Auerbachia maamouni (KX165336) with sequence similar of 99% (1472/1486) bp. This is the first
description of Auerbachia chakravartyi species in the marine fish from Vietnam.

Key words: Auerbachia chakravartyi, Myxosporea, Torpedo scad Megalaspis cordyla, SSU rDNA.
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1. PAT VAN DE

Gidng Auerbachia Meghtsch 1968
la mét trong nhitng giong c6 s6 lugng
loai myxosporea thap thuoc phan nganh
Myxozoa, Grass¢ 1970 véi 11 loai dugc
ghl nhan tr cac vung khac nhau trén the
gidi. Cac loai myxosporea thudc glong
Auerbachia c6 bao tu hinh chuy, dugc cau
thanh trr hai vo val, khong bang nhau Ve
kich thudc va khong d6i xtmg v6i nhau vé
hinh dang [6]. Da s0 céac loai Auerbachia
spp. dugc ghi nhan ky sinh trong tii mat
cua vat chu, ngoai tru loai Auerbachia
hepatica dugc ghi nhan ky sinh trén gan
cua loai Carangoides praeustus [4].

Trong phén loaihoc, cacloai myxosporea
thudc giong Auerbachza dugc mod ta chu
yéu dya trén cacdac diém hinh thai quan sat
trén kinh h1en vi quang hoc. Bén canh do,
dac diém vé si€u cau tric quan sat trén anh
chup kinh hién vi dién tir truyén qua TEM
(Transmission Electron Mlcroscope) cung
da dugc str dung dé mo ta dac diém siéu
cau tric bén trong bao tir. Tuy nhién, trong
glong Auerbachia, dac diém nay chi duoc
mo ta trén duy nhat trén loai Auerbachia
maamouni Ky sinh trong tii mat cua loai
ca Gnathanodon speciosus [7]. Do do, dac
diém siéu cau truc nay khong duoc coi tiéu
chi chinh dé phan loai cac loai Auerbachia
spp. Géan déy, phuong phap phan tich phat
sinh loai dua trén trinh tuy doan SSU rDNA
(small subunit ribosomal DNA) da duogc
st dung nhu la mot phuwong phap quan
trong d¢ dinh loai céac loai myxosporea.
Tuy nhién, gidng Auerbachia chi c6 5/11
loai Auerbachia spp. dugc ghi nhan co dix
lidu di truyen phan tu [1; 3; 4; 7]. Do Vay
viéc mo ta va bd sung trinh tr DNA cua
cac loai Auerbachia spp. da duoc cong bd
coy nghla quan trong trong phén loai va
danh gia moi quan h¢ di truyén gilra cac
loai myxosporea thudc glong Auerbachia.

‘Trong nghién ctru nay, dya trén cac dac
diém hinh thai va di truyén phan tir, ching
toi da xac dinh duoc loai Auerbachia
chakravartyi Narasimhamurti, Kalavati,
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Anuradha, Padma, 1990 ky sinh trong tai
mat cua cd Song gio Megalaspis cordyla
tai Vung blen ven bd Nha Trang - Khanh
Hoa va Dong Hoi - Quang Binh. Pay la
nghi nhin dau tién cua giong Auerbachia
ky sinh trén c4 bién Viét Nam.

II. VAT LIEU VA PHUONG PHAP

NGHIEN CUU

1. Vat liéu nghién ciru

Hai muoi lam c4 thé cua loai ca Song gi6
Megalaspis cordyla (c6 kich thudc 28-32 cm)
duoc thu mua tai ving bién ven bo tinh Quang
Binh va tinh Khanh Hoa trong nam 2017-2018.
Sau d6, ca twoi bao quan trong thung da lanh
dugc van chuyén vé phong thi nghiém trén
thuc dia (tai Nha Trang — tinh Khanh Hoa va
Dong Héi — tinh Quang Blnh) Tring bao tu soi
myxosporea dugc tim kiém trong tat ca cac co
quan khac nhau nhu: mang, tim, gan, mat, da
day, rudt, than, bong khi va co ctia vat chu. Cac
bao tir myxosporea tim thiy dugc chup anh dé
nghlen ctru hinh thai hoc va c¢6 dinh trong dung
dich con 90% dé nghién ciru di truyén phan ti.

2. Phuong phap nghién ciru

Phdn tich hinh thai hoc: bao tir myxosporea
tuoi dugc chup anh bang may anh ki thuat
s6 Canon EOS 450D Digital Camera (Canon,
Tokyo, Japan) két nbi voi kinh hién vi Olympus
CH40 (Olympus, Tokyo, Japan). Kich thudc
cua bao tir myxosporea dugc do trén hinh anh
ctia 40 bao tir truong thanh khac nhau bing
phan mém CorelDraw (Corel Corp., Ottawa,
Canada) theo hudng dan ciia Lom va Arthur
(1989) [5]. Loai ky sinh trung myxosporea
dugc dinh loai dua theo khoa phan loai cua
Fiala va cong sy (2015) [4].

Phan tich di truyén phdn tir: DNA tong sb
ctia bao tir myxosporea phan tach tir 2 ca thé
cé thu tir 2 dia diém khac nhau duoc tich chiét
DNA bang kit Qiagen DNeasy Blood and
Tissue Kit (Qiagen Inc., Hilden, Germany)
theo quy trinh ctia nha san xut. Trinh tw doan
SSU rDNA duoc nhan 1én bang phan ung
PCR (Polemerase Chain Reaction) trong may
PCR Eppendorf Mastercycler Nexus Thermal
Cyclers (Eppendorf, Hamburg, Germany) st
dung cidp moi chung ERIB1 (5'-ACC TGG
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TTG ATC CTG CCA G-3') va ERIB10 (5'-
CTT CCG CAG GTT CAC CTA CGG-3") [2].
Phéan tmg PCR duoc thuc hién trong dng PCR
v6i thé tich 25 ul bao gom 12.5 pl dung dich
KOD One™ PCR Master Mix (2X) (Toyobo
Co. Ltd., Osaka Japan) 10 pmol ctia mo6i moi,
1 pl DNA tong s6. Phan tmg dugc thyc hién
trong 45 chu ky chu ky, trong do6 giai doan blen
tinh 98°C trong 10 gidy, giai doan gin mdi
56°C trong 5 gidy va giai doan kéo dai 68°C
trong 5 gidy; va giit & 4°C dén khi ldy mau ra
khoi may PCR. San pham PCR dugc dién di
trong gel agarose 1%, nhuém bing GelRed™
(Biotium, Hayward, CA, USA) va quan sat
trén may soi gel Transilluminator (Cleaver
Scientific Ltd., Warwickshire, UK). San phém
dién di duoc cit gel va tinh sach béng kit Fast
Gene Gel/PCR Extraction (Nippon Genetics,
Tokyo, Japan) theo quy trinh ctia nha san xudt
va duogc giai trinh tu bang cip mdi st dung
trong PCR.

Trinh ty SSU rDNA cua loai myxosporea
trong nghién cuu nay dugc gui vao ngan hang
Genbank. Céc trinh ty twong dong véi trinh tu

WB

LPC

LC

10 pm

Hinh 1. Anh vé bao tir loai Auerbachia chakravartyi
WB: Chiéu rong bao tir, LB: Chiéu dai bao ti,
WPC: chiéu rong nang cyc, LPC: chiéu dai nang cue,
LC: chiéu dai phan phu dudi bao tir.

SSU rDNA cua loai myxosporea nghién ctru
dugc thu thip va st dung dé phan tich méi
quan hé di truyén véi cac loai Auerbachia spp.
da duoc biét dén. Cay phat sinh chung loai
dugc xdy dung bang phan mém MEGA 6.0
theo phuong phap Neighbor Joining [9]. Trinh
tu cua loai Tetracapsuloides bryosalmonae
(KF731712) dwoc ding lam gbc cdy phat sinh
ching loai.

IIL. KET QUA

Trong 25 c4 thé ca Song gi6 Megalaspis
cordyla c6 8 ca thé bj nhiém tring bao tir
soi myxosporea. Dya trén dac diém hinh
thai, kich thudc bao tir va vat chu ky sinh,
trung bao tr sgi myxosporea phat hién
trong nghién ctru nay dugc xac dinh 1a loai
Auerbachia chakravartyi Narasimhamurti,
Narasimhamurti, Kalavati, Anuradha,
Padma, 1990.

1. Pic diém hinh thai cia loai Auer-
bachia chakravartyi Narasimhamurti,
Narasimhamurti, Kalavati, Anuradha,
Padma, 1990

Hinh 2. Anh bao tir Auerbachia chakravartyi
niam tw do trong tii mat
Thuoc do: 10 um

TRUONG DAI HOC NHA TRANG e 29



Tap chi Khoa hoc - Cong nghé Thuy san

S6 3/2021

Bao tir truong thanh cd hinh chily, phan
phia trude bao tir ¢6 hinh tring rong va phan
dudi bao tir hep thon vé phia sau (Hinh 1, 2).
Bén trong bao tir chtta mdt nang cuc hinh
oval. Bao tir dugc hinh thanh tir 2 val bao tr
nhin, khong dong dang v6i nhau vé hinh thai
va kich thuéc, khong dbi ximg nhau va duoc
ndi véi nhau & dudng ndi khong rd rang cua
bao tir. Bao tir trudng thanh nam tréi ndi tu do

trong tui mat cua vat chu va khong cé phan
ung viém dugc quan sat tai vi tri ky sinh. Bao
tur ¢o kich thuée dai: 17,53 + 1,1 (15,8-20,7)
pm, rong: 7,73 + 0,32 (7,07-8,33) um, phan
phu dudi dai: 8,80 £ 0,84 (7,63-10,35) pm.
Nang cuc dai: 8,5+ 0,7 (5,8-9,6) um va rong:
3,9 £ 0,3 (3,54,2) um. Bén trong nang cuc
¢0 soi nang cuc dai cudn vao nhau thanh cudn
gdm 3-4 vong.

Béang 1: Bang so sach kich thudce cia loai Auerbachia chakravartyi thu dugce trong nghién cuu nay véi

quén thé dwge phat hién & An P§. (Pon vi: pm)

Bao tir Chiéu dai Nang cue Vitri | Noi | Tailiéu
N N phén phu Chidu Chidu Vit chu ky phat tham
Chiéu dai | Chiéu rgng dudi dai rong sinh hién khao
17,53+ 1,1 | 7,73+0,32 | 8,80+£0,84 | 8,5+0,7| 3,9+0,3 | Megalaspis | Tui Viét Nghién
(15,8-20,7) | (7,07-8,33) | (7,63-10,35) | (5.8-9,6) | (3,5-4,2) | cordyla | mat | Nam | clrundy
14,0-21,0 | 7,098 5698 | 2442 |Megalaspis| Tai | . .
(17,3) 7.9 |PEB@I g q (3.8) cordyla | mat | AnPO | [

2. Tom tit phan loai loai Auerbachia
chakravartyi Narasimhamurti, Narasim-
hamurti, Kalavati, Anuradha, Padma,
1990

Loai: Auerbachia chakravartyi Narasim-
hamurti, Kalavati, Anuradha, Padma, 1990.

Vat chu: Ca Song gido Megalaspis cordyla.

Noi phat hién: Nha Trang — Khanh Hoa
(12°12°18.9”N 109°11°58.4”E) va Pdng Héi
— Quang Binh (17°27°47.1"N 106°37°37.4”E).

Vi tri ky sinh: TGi mat.

Ty 1é nhiém: 8/25 (35%) bao gom 1/5 tai
Nha Trang — Khanh Hoa va 7/20 tai Dong Hoéi
— Quang Binh.

Mau vit: Cac bao tir ky hiéu 1a QB57Au2017
duoc ¢b dinh trong dung dich cdn 90%, duoc
bao quan tai phong thi nghiém va by anh trung
bao tir sgi 4. chakravartyi dugc luu vao bd suu
tap anh ky sinh tring cua Phong Ky sinh trung
hoc, Vién Sinh thai va Tai nguyén sinh vat, Vién
Han 1am Khoa hoc va Cong nghe Viét Nam.

3. Pic diém di truyén cia loai Auer-
bachia chakravartyi Narasimhamurti,
Narasimhamurti, Kalavati, Anuradha,
Padma, 1990

Trinh tw SSU rDNA cua loai Auerbachia
chakravartyi c6 dugc trong nghién ciru nay thu
thap tir 2 ca thé ca & 2 dia diém khac nhau va
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¢6 trinh tu gidng nhau, dai 1643 bp. Poan gen
nay dugc gti vao ngan hang Genbank theo ma
s6 MZ505546.

So sanh trinh tu ctia loai A. chakravartyilén
Genbank bang cong cu BLAST cua NCBI cho
thiy trinh ty doan DNA cta loai 4. chakravartyi
thu dugc twong dong 16n nhat véi trinh ty
cua loai Auerbachia maamouni (KX165336)
v6i mirc tuong dong 99% (1472/1486) bp,
khac biét ¢ 7 vi tri nucleotide. Phan tich cay
phat sinh chung loai cting cho thdy loai A
chakravartyi ¢6 mdi quan hé gan giii va nam
cung phan nhanh voi loai 4. maamouni trong
cay phat sinh loai (Hinh 3).

IV. THAO LUAN

Pic diém hinh thai ctia bao tir phat
hién trong nghién ctru nay da chi ra day
la loai Auerbachia chakravartyi ky sinh
trong tui mat cua ca Song gio Megalaspis
cordyl dugc phat hién & An D (Bang 1)
Trong nghién ciru nay, kich thuge cua
lodi A. chakravartyi dugc so sanh véi tat
ca cac loai Auerbachia spp. da duge phat
hién trudc d6. Két qua so sanh cho thiy
kich thuge cua loai phat hién trong nghién
ctru nay co kich thudce tuong dong nhat va
16n hon kich thude cua quan thé loai 4.
chakravartyi phat hién tai An do trude do.
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Biéng 2: Bang so sanh su sai khac di truyén giira loai Auerbachia chakravartyi véi cac loai Auerbachia spp. khac

Species 1 2 3 4 5 6
1. MZ505546 Auerbachia chakravartyi
2. HMO037787 Auerbachia scomberoidi 0,010
3. KX165336 Auerbachia maamouni 0,011 0,018
4. HMO037789 Auerbachia caranxi 0,017 0,014 0,026
5. HMO037788 Auerbachia chaetodoni 0,011 0,008 0,020 0,014
6. DQ377703 Auerbachia pulchra 0,060 0,059 0,069 0,067 0,058

741 KU296191 Ellipsomyxa mugilis

99 L GQ229233 Ellipsomyxa syngnathi
GQ229236 Ellipsomyxa gobii

JX443488 Elfipsomyxa adlardi
MT611058 Ellipsomyxa boleophthalmi

54

MTO039013 Elflipsomyxa plagioscioni
MF 193889 Ellipsomyxa amazonensis
KU296192 Ellipsomyxa kalthoumi

KF 179049 Ellipsomyxa arothroni

100 | KF 179050 Eliipsomyxa nigropunctatis
KF179052 Myxidium scomberomori
MF540152 Myxidium laticurvum
GQB890675 Myxidium gadi

100 1 INO33231 Myxidium bergense

DQ377703 Auerbachia pulchra
HMO037791 Coccomyxa gobiodoni
DQ323044 Coccomyxa jirifomi
HMO037780 Coccomyxa colurodontidis
96 KX165336 Auerbachia maamouni Nhanh A
MZ505546 Auerbachia chakravartyi
HMOQ37787 Auerbachia scomberoidi
HMO37789 Auerbachia caranxi
HMO037788 Auerbachia chaetodoni

— KF179063 Myxidium milleri
100 L— DQ377708 Myxidium incurvatum

81 AB871677 Unicapsula seriolae
Ef'i LCA474137 Unicapstla galeata
100 LC474133 Unicapsula motomurai

AB971676 Unicapsula pyramidata
LC493813 Kudoa bora
MK850343 Kudoa ogawai
LC097083 Kudoa musculoliquefaciens
GU324955 Kudoa hemiscyili
FJ790311 Kudoa inornata
100 L KR140014 Kudoa rayformis

100

KF731712 Tetracapsuloides bryosaimonae
0.05

Hinh 3: Cay phat sinh chiing loai xdy dung dwa trén trinh ty doan SSU rDNA cita mot s6 loi ¢6 trinh
tw twong dong nhét véi loai Auerbachia chakravartyi.
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Tuy nhién khoang kich thudce cua quan the
nay déu nam trong dai kich thuge cua quan
thé phat hi¢n tai An D) (Bang 1). Sy khac
biét nay co thé duoc ly gai do sy khac biét
vé ving dia 1y, khu vuc song cua vat chu.

Trong phan loai hoc truyen thdng, cac
loai myxosporea chu yeu dugc phan loai
dua trén su khac biét ve hinh dang va kich
thudce bao tur truong thanh. Tuy nhién, véi
s6 luong loai myxosporea phat hién ngay
cang 16n, cau tric bao tir myxosporea don
gian va kich thudc cua cac bao tir ¢6 sy
chong chéo 1€n nhau da gy kho khén cho
viéc dinh loai cic loai myxosporea bang
phuong phap hinh thai hoc. Hon nira,
Fiala da chi ra rang phan biét cac loai
myxosporea chi bang phuong phap hinh
thai hoc khong thé hién mbi quan hé phat
sinh loai [3]. Chinh vi vy, phuong phap
phén tich di truyén da dugc su dung pho
bién dé khic phuc nhiing han ché nay. Mac
du, tiéu chi cu thé cho su khéc biét gitra cac
loai myxosporea la khong cd dinh. Zhang
et al. (2019) da chi ra rang cac loai co trinh
tu SSU rDNA 16n hon 1-1.3% dugc cho
la nhung loai khac biét [10]. Trong nghién
curu nay, két qua tién kiém BLAST chi
ra rang trinh ty doan SSU rDNA ciia loai
nghién ctru khong trung khép véi bat ky
loai Auerbachia spp. khac trong Genbank
va tuong dong nhat véi trinh tu DNA cia
loai Auerbachia scomberoidi HMO037787
voi su khace biét 1a 1% (Bang 2). Su khac
biét nay du xac dinh day la trinh tu cta hai
loai khac biét.

Nghién curu cay phat sinh chung loai cho
thy cac loai Auerbachia va Coccomyxa dugc

TAI LIEU THAM KHAO

phan thanh mt nhom riéng biét (Nhanh A).
Quan sat ky hon vao trong nhanh A nay cho
thdy cac loai thudc gidng Auerbachia cing co
xu huéng ndm cing mot phan nhanh ngoai trir
loai Auerbachia pulchra (Hinh 3). Su khac biét
nay duogc ly gidi la do loai 4. pulchra dugc
phat hién & bd ca Tuyét Gadiformes song &
ving bién nude sau phia Bic Pai Ty Duong
[3], trong khi vat chu cua loai 4. caranxi, A.
scomberoidi, A. chaetodoni, A. mamonni
dugc phat hién trén by ca Khé Carangiformes
& ving bién phia Nam Thai Binh Duong;
loai A. chaetodoni dugc phat hién trén bo ca
Acanthuriformes sbng tai ving bién Do [4; 7]
va loai A. chakravartyi ky sinh trén bo ca Khé
(Megalaspis cordyla) phat hién tai ving bién
An D6 va Viét Nam [8].

V. KET LUAN VA KIEN NGHI

Trong nghién ctru nay, trinh ty doan SSU
rDNA cua lodai 4. chakravartyi da duogc
b6 sung véi mi sé Genbank 1a MZ505546.
Nghién ctru cung cip dic diém hinh thai,
di truyén phéan tir va mdi quan hé di truyén
phan tir cua loai A. chakravartyi voi cac loai
Auerbachia spp. khac. Pay la nghién clru
dau tién cua loai A. chakravartyi va ciing 1a
ghi nhan dau tién cua gidng Auerbachia tai
ving bién Viét Nam. Do vdy, can nghién ciru
thém vé cac loai trung bao tir soi myxosporea
thudc gidng Auerbachia dé danh gia mac do
da dang cua cac loai nay va danh gia muc do
anh huong cua chung 1én cac ddi tuong cé
nudi khac.
LOI CAM ON

Nghién ctru duge hd trg vé kinh phi tir D&
an 47 véi ma s6 VAST.DA47.12/16-19

1. Abdel-Baki A A S, 2010. Auerbachia bajadi sp. n. (Myxozoa: Auerbachiidae) infecting the gallbladder
of orangespotted trevally Carangoides bajad (Teleostei: Carangidae) in the Red Sea. Parasitology

Research, 107, 571-575.

2. Barta J R, Martin D S, Liberator P A, Dashkevicz M, Anderson J W, Feighner S D, Elbrecht A, Perkins-
Barrow A, Jenkins M C, Danforth H D, Ruff M D, Profous-Juchelka H, 1997. Phylogenetic relationships
among eight Eimeria species infecting domestic fowl inferred using complete small subunit ribosomal
DNA sequences. Journal of Parasitology, 83:262-271.

32 o TRUONG DAI HOC NHA TRANG



Tap chi Khoa hoc - Cong nghé Thuy san S6 3/2021

10.

I1.

Fiala I, 2006. The phylogeny of Myxosporea (Myxozoa) based on small subunit ribosomal RNA gene
analysis. International Journal for Parasitology 36:1521-34.

Fiala I, BartoSova-Sojkova P, Whipps CM, 2015. Classification and Phylogenetics of Myxozoa. In:
Okamura B., Gruhl A., Bartholomew J. (eds) Myxozoan Evolution, Ecology and Development. Springer,
Cham.

Heiniger H, Gunter N L, Adlard R D, 2011. Re-establishment of the family Coccomyxidae and description
of five novel species of Auerbachia and Coccomyxa (Myxosporea: Bivalvulida) parasites from Australian
fishes. Parasitology 138:501-515.

Lom J, Arthur J R, 1989. A guideline for the preparation of species descriptions in Myxosporea. Journal
of Fish Diseases 12:151-156.

Lom J, Dykova I, 2006. Myxozoan genera: definition and notes on taxonomy, life-cycle terminology and
pathogenic species. Folia Parasitologica 53:1-36.

Mansour L, Azevedo V, Alves A, Al-Quraishy S, Abdel-Baki A S, 2017. Ultrastructural aspects and
molecular phylogeny of Auerbachia maamouni n. sp. (Myxosporea: Bivalvulida) from the gallbladder
of Gnathanodon speciosus Forsskal (Actinopterygii: Carangidae) in the Red Sea. Systematic Parasitology
94:123-131.

Narasimhamurti C C, Kalavati C, Anuradha I, Dorothy K P, 1990. Studies on the protozoan parasites of
deepwater fishes from the Bay of Bengal. In: Proceedings I. Workshop on Scientific Results of FORV
Sagar Sampada 5—7th June, 1989, pp. 325-336.

Tamura K, Stecher G, Peterson D, Filipski A, Kumar S, 2013 MEGAG6: Molecular Evolutionary Genetics
Analysis version 6.0. Molecular Biology and Evolution 30:2725-2729.

Zhang D, Zhao Y, Yang S, Yang C, 2019. Morphological and Molecular Identification of a Novel
Species, Ceratomyxa siganicola n. sp. (Myxozoa: Ceratomyxidae) from Siganus fuscescens, in East China
Sea. Acta Parasitologica 64:596—602.

TRUONG DAI HOC NHA TRANG o 33



