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Purification and identification of Eimeria spp. in chicken by multiplex
PCR and establish a pure line of Eimeria spp.
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Purification and identification of Eimeria spp. in chicken by multiplex
PCR and establish a pure line of Eimeria spp.

by using single-oocyst isolation
Wipaporn Jarujareet1 and Khompakorn Thanasut'

Abstract

Chicken coccidiosis caused by intracellular protozoa parasites belonging to
the genus Eimeria remains one of the economically most important diseases in the
poultry production. Natural infection by Eimeria are generally mixed with more than
one species. Identification and purification of these species in the infected chicken
has important implications for diagnosis and disease management, for epidemiology
and biology studies as well as creation of new vaccines. In this study, a pure-line of
E. acervulina and E. tenella oocysts were established by using single-oocyst passage
in chickens. The purity of £. acervulina and E. tenella oocysts was confirmed base on
morphology, gross lesions and multiplex PCR. DNA sample from the single oocyst
infection showed the presence of only two specific amplifications of DNA of E.

acervulina and E. tenella.

Keywords: Chicken coccidiosis, Detection, Identification, Multiplex PCR, Vaccine
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DIFFERENTIAL CHARACTERISTICS FOR 8 SPECIES OF CHICKEN COCCIDIA ®

DIAGNOSTIC CHARACTERISTICS IN RED

SPECIES OF

DOUBTFUL VALIDITY
CHARACTERISTICS|  E. acervulina E. brunetti E. maxima E. mitis t E. mivati E. necatrix E. praecox E. tenella E. hagani
large
schizonts,
no
oocysts
ZONE
7
PARASITIZED
MACROSCOPIC light infection: whitish light infection: ballooning, white onset: hemorrhage
LESIONS ound lesions sometimes] coagulation necrosis | thickened walls, no discrete lesions rounded plaques spots (schizonts), no lesions, Wt henan pinhead
in ladder-like streaks mucoid, bloody mucold, blood - tinged | In intestine, of oocysts . petechiae, mucoid mucold exudate later: thickening, hemorrhages
heavy infection: plaques| enteritis in exudate, petechiae mucoid exudate heavy Infection: blood - filled whitish mucosa, cores | | petechiae
coalescing, thickened | oot e thickened walls illed exudate clotted blood
intestinal wall ¥ coalescing plaques
MILLIMICRONS 10 20 30 k) 20 30 10 20 30 20 30 1 20 30 10 20 30 10 20 30 10 20 3|
00CYSTS non avallable
REDRAWN
FROM ORIGINALS .
LENGTH x WIDTH| AV = 183 x 146 246 x 188 305 x 20.7 156 X 142 156 X 13.4 x 172 213 x 171 220 X 190 191 X 176
LENGTH = 17.7-202 20.7 -30.3 215-425 11.7-187 11.1-18.9 132-227 19.8-24.7 19.5-26.0 15.8-20.9
WIDTH = 13.7-16.3 18.1 -24.2 16.5-29.8 11.0-18.0 105-16.2 11.3-18.3 15.7-19.8 16.5-22.8 14.3-19.5
OOCYST SHAPE ovoid ovoid ovoid subspherical ellipsold to oblong ovoid ovoidal ovoid broadly ovoid
AND INDEX- 1.25 1.31 1.47 1.09 iy iovos 119 1.24 1.16 1.08
LENGTHWIDTH : i - : 116 : : i ;
SCHIZONT, MAX
IN MICRONS 103 300 9.4 15.1 17.3 65.9 20 54.0
PARASITE 2nd generation gametocytes 2nd generation 2nd generation
LOCATION IN epithelial schizonts subepithelial epithelial epithelial schizonts epithelial schizonts epithelial
TISSUE SECTIONS subepithelial subepithelial subeplthelial
MINIMUM
PREPATENT 97 120 121 93 93 138 83 115 99
PERIOD-HR
PORULATION TIMH]
’isamlMUM (HR) 17 18 30 15 12 18 12 18 18

oo NISANINIINYITINGT (pathology)
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Mnuiaanldunsiavleledanseid sugar centrifugal flotation

. Mssuundinvaadadnlngs multiplex PCR

affn DNA anleledasvoadodn Tnewifetnsmnde bl 11 o dadans wasiiu
glass beads 110 ¢oo lulasiuns Tusnsd oo (@15avaelele®an o @ glass
beads o @) wahlU vortex ievilindileloTarunnaniuiaisazareloledadunarn
DNAIneld  InstaGene'" Matrix DNA extraction kit (Bio-Rad Laboratories, Inc.,
California, United states) sudumeuuasisnisiiuusiilnsusimdudogn kit 9intuih
DNA fiafaléiunsi1 multiplex PCR laglumaen PCR Uszneuludie eoo uilunduves DNA
template, olo Jadluaves dNTP usazsi, o llasluaves forward primer wag o.&
lulasluanes reverse primer ustazsn (Mwavdenves primer fildazuansliluansed o),
o.ob& U U89 Ex Tag polymerase (TaKaRa Ex Taq®, Takara Bio, Shiga, Japan) uag
reaction buffer fiugsniuanlviun Tusunsu PCR Usznaudedunou Initial PCR activation
7l «¢ osmwadoa Wunan eo Wil S o 0V ndIntudgseuesnITin PCR
fvg1 mo 59U F¥il Sumeu Denaturation «e pewaled Wunal oo 3T Tuneu
Annealing &o.¢ swrnwaded e mo il Yumeu Extention olo pemwalded
Fune o Wil uazdumeu  final  extension oo ewnwalid o Wil
whnsgaungivomdndast PCR 11 « ssmiwaldoa (You, boed) foaniuinansiusi
PCR TUAAs1z9% 10838 0.¢% agarose gel electrophoresis Way TAE buffer (Tris-acetic-
EDTA buffer) finnusinedng eoo 19as wiu mo w1t Tnedfou DNA ¢g ethidium bromide
uwazaesunelaseddansilleian

A15719% @ Forward waz Reverse lnswuasatalun1syin multiplex PCR (You, boee)

Primer Oligonucleotide sequence (&'-m") Amplicon Specify
size (bp)
Forward GTTGCGTAAATAGAGCCCTCT Eimeria spp.
Reverse ACCAATGCAGAACGCTCCAG o& bp Eimeria maxima
CAAAAGGTGGCAATGATGCT bce bp Eimeria acervulina
GTTCCAAGCAGCATGTAACG &&a bp Eimeria tenella
GATCAGTCTCATCATAATTCTCGCG @&o bp Eimeria necatrix

bp = base pairs
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thegntde bl unhlideniuinduliiviing oo  leledar
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USums  eoo hilashes  asudua  uasdeislifigungiviossuansazanelolederd
nganoss ndsniuhaladudaludesnnadendesanssmitaiaineimdes eox
uay <ox Mntvhmsdanenieledadundins o Teledad winilufleuldlinaasseny o
fowh s o @ iedumsindiinaleledas wawndeudedadune o Ju
fvnns Euthanized In saildesunsluudslude mlo antwinsfivleledasandld
wazduvadliuimutureulude bl mudetureunssuunsinvendednlngi
multiplex PCR #ildnaniluudilude m.m



NANTSIBLAZIRTINA

e. N3R5 101aTaAA2875 sugar centrifugal flotation

HAIINNITNTINGINTLIUIU &= Mad19a1nihsulaile nly Tuwaiiuieie q
U & W58 NUlelaWanuaatalniuIn me A9819 FI518aLLDUAVBINANITASID
LAAILUAITIN en

sy HANISATID

AIUAULAY o/e&
Ny o/m&
Jouniyad o/@o
‘14&5& eb/ec
1879 ob/eb
JUh oo
UTUDU ®o/o&
UL o/en

* F1uIUdI9E1991n519490 18 e T as/A 1 WIUF 8 19 ILATINGD

. msai’munwﬁmaﬂL?}’aﬁﬂiﬂan'1iﬁnmé’nwmzmaé’mgm’imawaaL??a (morphology)

vhmsiavun Sufinguie vesleledadfinsiame (Mwil o) Fuilousnngunia
gunvasleledasazausasenladu Telefasuuanarsfiawn (1 x 1) waswifu
oo x be.e llasuns Fedlvuslndifesturunvesieledasailn £ tenella, E. necatrix
waz £ brunetti £ wazlelefasuuadnivun (199 x 812) @AWY odb X oo
Tilaswns Jsfawalndiesturuavedeledasuin £ acenvuling, E. mivati wag E. mitis
(Peek, wo®o)

NN o kaRIFUTITIALAEENYEYRilalaTaR TN TIAReNMNEIUEY boox
Wgnasuandleledaduuianans anasuandlelodanuuinian



. AMsIUNTinvadadnlaen1sAneIMIanendInen (pathology)

wuseslsafidugaivnGesmurndnvasmviioniutulanssuinadoyin
vosdlddndrududiaus duodenal loop s (Ml o) uenandudmuinigaidonsen
fiusnamlwodldiu  (caecum) wumsvundtureswesldiuuasny  caecal core
(W @) Fansundaasdnvaressseslsafinuannsaiivsswunsiavendodnleiu
B E  acenvuling  FszvhliiAnseslsafivinadildidndudy  war £ tenella
FaagrliAnseelsafiusnaldi G, bece)

MNMSANIMIHAILN endogenous stage vosdonmelumadanldasing q Ings
histophathology Wuindilioegludld © dwdefidilddndusuuasldi Tnefiusim
epithelium  vosdldifndiudu a1l be  de oo WY ebo Il
ﬁé’ﬂmﬂﬂauﬁaﬁwwmwz trophozoites, immature schizont, gametocytes Way oocyst
audfu  wasiivson  epithelium  20dldiuiingn < b waE obo Il
nindoudosnusses trophozoites, gametocytes wag oocyst AMUAIRU (151971 <)

AN o wansgALEoneeN cecal core kArN1INUIFITUYDINTNELEAIL caecum
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A197199 & N3AILITBY endogenous stage Uatplnn8luwaaanlddiusng 9

SrgTLIaN ANSWAILTINU
(F1309)
Duodenum Proximal Distal lleum Caecum

jejunum jejunum

(Slcd Trophozoites - - -

ol Trophozoites - - - Trophozoites

G Immature schizont - - - Trophozoites

«D Macrogametocytes - - - Macrogametocytes
ebo Qocyst - - - Qocyst
[otcdcd Qocyst - - - Qocyst
oY1 Qocyst - - - Qocyst

< m3swunviaveudatalag3d multiplex PCR

PNWaN1IRTIAlelodaRauInna1ewaeids multiplex PCR Wu PCR product aunm
¢&e wa Fmsatudiduiuanes £ tenella dunansnsiavesteledaduuiadn wu PCR
product TN bre Wd FInTITUSRULEYES E. acenvuling (0l &)

lv,000 bp

&oo bp &&c bp (E. tenella)

bze bp (E. acervulina)

@00 bp

A & Gel electrophoresis ﬂ?imiaﬂwuaﬂiﬁuqﬂisu%aﬂL%a E. tenella Way
E. acervulina ae735 multiplex PCR 1ag M fig marker 9u10 @oo bp
N A9 negative control WAz @ ABAIDEIN 0oCyst VUIANAN b LAZ e ABFIBEN
oocyst YUALEN
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0. nuansasianleledadvendednluliluiiuiidminuaseisssusatudunsinie
wuu multiple infection ms1zdlovinissuunvinveadedn Tnsmstavuna Tufinguins
yasleledaniinu nuiilleledas © vuinie swmdnivuineds 1319 x 817 WAL ec.o
x oo lulAsuns  wazvwinnansdivuineds 03 x 817 WU esb X be.e lulaswns
Faleledadaundniinuiuiioualndifssfuivawsveslolodaduende £ acenuling,
E mitis, way E mivati  @wlelefaduuianansinutudvuislndiesiui
supwedleledad  wlln F tenella way E. brunetti  wimsezfuduinduien
silalatumsiinsfiansanesiusznevsy q swudey seslsanmanendine (pathology)
ARsTunFedausnualdn « dn

b, PNNENIANIMTTILUNEe Dafinumane 3 inemuindedadinulunisanelunded
lnAnseslsausnaudlddndiudusazldin. Judesuunandunlaasdnvuzvessos-
Tsafinuanunsaitarsuuneinvondodeldilu W £ acervulina @wawliiinsesise
fiusnaalddndudu was £ tenella Fsazvilininseslsaiiusnaldsu

o WAN1IM3II9EI5 multiplex PCR Budunuansiugnssuvadiie £ tenella wae

E. acervulina
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