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Molecular epidemiology of 7heileria orientalis infection in
Australian cattle and development of a molecular method

for differentiation of 7. orientalis genotypes
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Bovine theileriosis caused by T. orientalis is prevalent throughout Japan, Korea
and parts of Russia and China. The distribution of benign Theileria related to T.
orientalis often referred to as T. buffeli appears to be worldwide, but is less
frequently associated with clinical disease although some fatal cases have been
reported to occur in America. Based on the major piroplasm surface protein (MPSP)
gene, there are eight genetic types (genotypes) currently comprising the 7. orientalis
complex. These types include typel (Chitose), type2 (Ikeda), type3 (Buffeli) and
type-4-8 yet to be classified with taxonomically. Mixed infection with different
types of T. orientalis in cattle are common in Japan, Korea, and China. Herein, I
report the molecular epidemiology of T. orientalis in Australian cattle and
development of molecular diagnostic method for differentiation of T. orientalis
genotypes.

In recent years, theileriosis been suspected of being responsible for a number of
outbreaks of disease in cattle near the coast of New South Wales, Australia.
Therefore, in the first part of my study, I identified and characterized the species of
Theileria in cattle on six farms in New South Wales where disease outbreaks had
occurred, and compared this with Theileria from three disease-free farms in
Queensland that is endemic for Theileria. Special reference was made to sub-typing
of T. orientalis by type-specific PCR and sequencing of the small subunit (SSU)
rRNA gene, and sequence analysis of the gene encoding the major piroplasm surface
protein (MPSP). Nucleotide sequencing of SSU rRNA and MPSP genes revealed the
presence of four Theileria MPSP and SSU rRNA genotypes: Buffeli, Ikeda, Chitose
and MPSP type 4, or SSU rRNA type C. The majority of animals showed mixed
infections while a few showed single infection.

Noting that the current detection and identification methods for the T. orientalis
genotypes have got limitations as mentioned above, I developed a novel easy to use
sensitive and specific diagnostic method for population structure analysis of T.
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orientalis types specifically Ikeda, Chitose and Buffeli the most frequently
encountered genotypes. By applying ITS1 and ITS2 spacers in fragment genotyping,
I utilized primers flanking the two ribosomal RNA internal transcribed spacers
(ITS1 and ITS2). Due to varying degrees of sequence polymorphism in the ITS
regions found within and between species, I exploited the insertions and or deletions
in these regions which resulted in different fragment sizes. On the basis of fragment
size polymorphism, it was able to discriminate the three commonly found types of T.
orientalis. ITS1 was capable of discriminating all three types (Ikeda-251 bp,
Chitose-274 bp and Buffeli-269 bp) in one single reaction by fragment genotyping.
However, using ITS2, Ikeda (133 bp) a more pathogenic type was distinguishable
from Buffeli/Chitose (139 bp). In addition, parasite load was quantified in
experimental animals using ITS1. When compared with previous PCR detection
method, ITS-based genotyping was found to be more sensitive methods with high
specificity in population analysis and can be deployed in molecular epidemiology
studies.

In conclusion, this study provides a new insight into molecular epidemiology of
T. orientalis especially in the Oceanian regions, and a new tool of sensitive
diagnosis and parasite population analysis.
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Molecular epidemiology of 7heileria orientalis infection in
Australian cattle and development of a molecular method

for differentiation of 7. orientalis genotypes

(F—A MF T DHIIBIT 5 Theileria orientalis R D 53 F % AT
7 b ICHEROEETERIBEDORHTR)

Theileria orientalissi VWb 240N EED TS XIH/OFHE &2 5K MR
NFEEREERERRTHS. 2D PIZlkeda, Chitose, BuffeliZz &, Small subunit
ribosomal RNAMRARF (SSUrDNA) B2 WitEu /S X ALAXTEREHEHE Major
piroplasm surface protein; MPSP) MEFICL DR AVNS ONDOREENE
ETH3IENBREINTVS. AMEEBEL2ERMEIIFFERRBEPEILF. BE.
FEO-PTRERENDD,. Z<O0BE. BEROBEHOFRANBABRLTL
2, BEREHBHANOICOLBEINTNSN, EL<FERERELEEZIASHTBOR
EHEOLTREEHRINT I Al Rz,

F—ANSYUT T oriental isERICIP2EEOHKEMOREITRERITAR
Mol BEE.FERICEDEZIAOSNDIEREDOE M A . 5 =6 A New South Wales
MNTHEINZ. TIT. TNESOBEEFAOMBEINAZAF L. NPSPAR 5 I
SSUrDNAIC X 2 AR FRELZ S UK BETRAINICI VBB LR REREDOH
FHEZXHFEET . TORE, THS5OBREMN 5 Ikeda, Chitose, Buffeli®
ODRERAZBHZIZN, ZTHEDEARRBREBRTHDL I ERHe M ER> . FiZlkedaM
., AL, BEACFFERBRENBME LR TWABTRES A TWAEN, £
NUANOHBTREINZNDTOHATH 2,

RI.EGBRATORREROBHE - RELREFRINZEMEL T, Internal
Transcribed Spacer® 3 (ITSIRTFITS2) #fEM &9 B Polymerase Chain Reaction
PRICTSTAV I NBREZEAAGDEEFEEZRN LA, T2bb, ITSIAN, ITS2
ARAMICEDE, T TNERNAR TSI/ —2RETL. SAEBRSNHEEDY
DUV X eFrES)—BREBTHETIHETHS.PCREH OV 1 XIT1TS-1
TiilkedaZi=251bp, Chitose® =274bp, BuffeliZ =269bp, ITS-2TidlkedaBl=
133bp, Buffeli®, Chitose®=13%9bpt 72 3. TOERE., 757 A M1 X2k
ZRETFHINAET, PDOE—I VA XE2PETHIERLD,. FHMOFERDOME
MNEBEOBIENTAETH o2 ZOHFHEEMAWTlkeda, ChitoseHFEREERBRX
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BEFOMBINAZEBE L TRAEHAZ2BFLABE. S46RTORMNOHREE
BRTDIENUETHo . FRBABBOBRTTHERAYJNTETH > /2.
EHREL. CNETCREBSORDP oA —A SV T TENRYO TS XIH
ODREZADTHEBLEBOTHD., ERITSERZENICLEPR/ 7S A
BICKDTL orientalisOBBERBEBAL ORBELZRETFRHAMNEZHEARBL
KT, AFRBREOH) FRELHUMECERKFETZILBNDEELS. Lo T,
- BERE R, LERLHTIEH FToseph Muiruri KAMAUE OB R, it
BERFAEREBEZHANBEEEGOBRERLZ2EZWEROTOIBLHX
DEEZIIERLBD=,
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