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SUMMARY

The genus Eimeria is a group of obligate parasitic protists of the phylum Apicomplexa. They are known to be a
major threat to animal production. This genus includes numerous species of which the taxonomic status is unclear. More
molecular data are necessary as supplementary data for classification. However, especially in wildlife-host Eimeria, col-
lecting such molecular data is difficult because the oocyst population is usually heterogenic. Moreover, the establishment
of a clone line is impossible because of their strict host specificity. To overcome such problems, we developed the Single
Oocyst Multiplex (SOM) PCR method and analyzed molecular phylogenetic relations on pigeon-host Eimeria as a re-
search model. Oocysts were collected from Columba livia domestica and classified as E. columbarum based on their
morphological characteristics. According to phylogenetic analysis of nuclear 18S rRNA gene, pigeon Eimeria formed a
monophyletic group within an avian coccidian clade. In concatenated analyses with nuclear 18S rRNA gene and ORF470
gene on the apicoplast genome, the pigeon Eimeria clade comprised three different sister clades. Similarity of both ITS1
and 18S rRNA gene nucleotide sequences indicated that three lineages might be treated as distinct species. Moreover, nu-
cleotide similarity on ITS1 region suggested the presence of different species within a clade argued above. This work is
the first description of molecular data on pigeon-host Eimeria.

[BREBM] 71 AV T (Eimeria spp.) 1 X7 VA ¥ EFEHEIL, 5 BRSO A — X FDOIRE, 15 1HE,
T—HAOTEALT VLD 1ET, BOBYEEZRT  FAEMBMOATFRICHK S X, HEE T 1,000 FELL E2N
B R YT 2 F MO BAAMTH S . AFho s, L, BREEEICKESS ZhETo



26 B EMEES 5448 1S 20114F

DRRRIT, SRRBIRSCA B A e T D 25 & Bk
LRWATREE M B S Y, D TIHEWRESTLH LWVLR
MO BLEATH . 120, FESYH KT
DREYRBRII AR RET, TN O ORE L TE 720,
Z DT DM T CTHEEL 74— 2 MZ XD PCR
DITONTVWDR, fFonHBEEHRSR O, 2
Doy F RIS OREEDTE T do > 72

AT, BAEBDICERT DT A A TIHBEOR
MAFADTZ, /N FHEORFBREET L E L THTH
BT 24T o 72 KSEED LW T REAT O T- 0, H
BEL7H—oA— 2 MU L U multiplex PCR %
179 (Single Oocyst Multiplex PCR: SOM-PCR) Fik%
BrUSBAFE L, & DORMMATHER & TEREBAVRIC XL D
TERD HPHEMTR & % LERGE L7z,

[AiE]
HRARE

WREEHOEBYERE CHE SN T T b

(Columba livia domestica) X 0 3B Li-4—> A M &
AW, = R M3y a SEREEIC M S E R
L, a7 D%, 4°C THRF L.
FRE D3R8k E SOM-PCR

FA— TR N EBSTEMEE T CoREL, EERSEH
FNCHENF A — T 2 S OFEREN H5 % & fodk L TR %
FEL:. DEELZE—DF— 2 MR L, B
F A a—RK&ED 18S rRNA #Eix+, ITSI &
ITS2 ® 3 fHIK E T2 7 A b (AK) 77 LI
o— NI 5 ORF470 OFF 4 BIRTFEZIERIE LT
SOM-PCR %47~ 7=. 7 F A ~—I{&, irigfE CHAIR 7216
FEHI S E%EF L2, & PCR BEEEMIL, ITS DAY
n—= 7L, &THEA VT hr—F 2 AT THEER
Bl &P Lz,
SF RGN

T T4 A2 hiE ClustalX TV, BEMERLZ. &
Hae 7 )L OREHT MrAIC. pl 1.4.4 & kakusan 4 % i
V), ML #i% PhyML & Treefinder G, Bayes {%(%
MrBayes (2 T{T o> 7-.

[HER] 0BE L 7=~ AR R, TWREMICH 22 3/
HOA— A N THRSILD D, 33T Eimeria col-
umbarum & U CRIE I N7z,

18S rRNA BI5FDRMMAT LV, RBFFETHEES
o FHSEFRHBITHE AR TH Y, BEEEEETD
JL—FRIEEh, tHEEBEELT D E melea-
grimitis Ll HITHR TH ST

SOM-PCR {2 LV # 57z 188 rRNA BT & 7
a7 A N 50 ORFA70 s+ DO IERANIC &
DEfEMEAT LY, E. columbarum WIZ, 3 7 L — RINER

HOENTZ. ZDHH 1 7 L— RILEEHIEREA T 2
DDA =T A NTHKR SN2, 2 b OIFREFEHIRHY
135 A— A R TEAR Y, 18S rRNA &fnF DAL
1L 97% LAF T, ITS1 fHIK TlX 40% Riits Th > 7-.

ER] L E2EELTH ars VUL FRELT, o
NETTARAVTBI3FEEAVARTIE1HE, BX
ORGSO 1 ERREIN TS, L LI bie#
SNTFRBREIZOWTI, TORFEANZY TRV ET
51 H H Y, Duszynski H (2000) 1%, /N b EfEE &
THTA AV TIL, IR TH 2FIEE LIEELRWD
ELTWBY R, Z R L 7 B TR REC ST T
DHDONRREPWET, WELITH— LIz AR, &
DRI T, — O FIERIC L D RFSTIL, HHEE
ROBFHIE DD THHTHD.

BEEND 7 A A U 7 @R B O T AR Tl 18S rRNA
B\IE T OMEMEIL 97-99% FRETH Y, R
ITS1 FEIOFHBINEIL 50% LL R CTh 5. —F, [AFENO
B2 DR Tl 90% LA ETH - 7-. F7= Kawahara

(2010) Bi%, 7L DOT A AV T FEOITZER T
ITS1 FEIR OFEIEIE 30% FREE, R CrasaeiitEi:
90% LI ETH B EIRRTWAEY., L EDEAEY E col-
umbarum T O T — X & el U755, AFEN I
RENT 3 7 L— R, 18S RNA {5+ & ITS1 FEik
THOBREENRD Y, TNENDREMFETSH D L ibim
L7-.

—%, FROEBDOA— X M XD 7 L— RS
T, FNEND ITS] FEBOMEEIT 50-65% T -
2. THIFHENER & A7 d DM VKL, BIfE
ThdETRBEND. SBOMIEICT, LE DR
K EZL DBIBFDORFNMEZA .

KEFZE LV, E. columbarum B DOREIRIENTELE
T 5 EoRBE NI, I LRSS A R A —
2 MCEBOBNEEN TV AHITBREICLH V.
TERERYRFBIZ IS < S ED RABIR 2 K9, 7
AUV T OB FHERNP AR TH DI ERLD
TREShz.

ekl

1) Levine (1980) In: The Biology of the Coccidia. Long
L.P. (ed.). University Park Press, Baltimore, pp. 3-33.

2) Long and Joyner (1984) J. Protozool. 31, 535-541.

3) Duszynski et al. (2000) http://www.k-state.edu/
parasitology/worldcoccidia/ COLUMBIFORMES?

4) Kawabhara et al. (2010) Vet. Parasitol., 174, 49-57.

5) KL (1976) =D hU ar oy AEORFHREAR
2. KJIEL () , L ERIL, pp.1-13.



