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Corridor disease

>Cause: buffalo derived Theileria parva
(Also cause of ECF — cattle derived T. parva)
>QOIE List B reportable and controlled disease
>Fatal lymphoproliferating disorder in cattle
>Primary mammalian host: Buffalo
>Vectors: Rhipicephalus appendiculatus, R. zambeziensis
& R. duttoni (Lessard, 1990)




Epidemiology In South Africa

* ECF introduced ~1902, eradicated ~ 1956

* Kruger National Park, Hluhluwe-Umfolozi Park, regions
between and bordering (Potgieter et al. 1988)

R. appendiculatus
B R. zambesiensis
@ R. duttoni




Diagnosis

Historically:

¢ Clinical disease manifestation in cattle (incubation period 8-12 days,
Death after occurs after 7-10 days)

* Demonstration of two stages of parasite on blood smear (Limited use —
morphologically indistinguishable)

% Xenodiagnoses through tick transmission (phased out — Animal ethics)
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Problems with molecular diagnosis

1. What is the extend of diversity in the
Theileria genus?

2. What are the parasitaemia ranges for the |
different genotypes affecting accurate
diagnosis?

3. Do both genotypes suppress PCR signal? =

4. What is the geographic distribution of T.
sp. (buffalo) & T. sp. (bougasvlei)?

How to go about addressing the issues?



Materials &

:
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T.sp.(bougasvlei) . e regions sequencing

L ‘ k - “"!"




Sample localities:
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Fig 1: The number of animals sampled per site are indicated in circles (buffalo) or rectangles (cattle).
Provinces in South Africa is indicated in dotted circles and include Western Cape (WC), Eastern Cape
(EC), Northern Cape (NC), Free State (FS), Kwa-Zulu Natal (KZN), North-West (NW), Gauteng (GP),
Limpopo (LP) and Mpumalanga (MP).



Results:
RLB vs. Conventional sequencing
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Results: NGS

* ~10 fold increase in sample coverage
* GS Junior data correlate 97% with
real-time data
Lane # Species

1 T. sp (buffalo)
2 T. sp. (bougasvlei)
3-5 T. mutans (1, 2 &3)
6 T. buffeli C
7 T. sinensis-like
8 T. velifera A
9-13 T. parva
14 T. mutans
15 T. mutans (MSD)
16 &17 T. velifera & T. velifera B
18 & 19 T. buffeli & T. buffeli B
20 T. taurotragi
21 B. bovis
22 B. bigemina

Figure 5: A presence-absence heat map of different
Theileria and Babesia genotypes. Vertical axes: Buffalo
and cattle samples and their origins. Horizontal axes:
Genotypes (1-22) divided into buffalo specific, buffalo
and cattle genotypes and cattle specific genotypes.
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Results:

Parasitaemia levels in
National Parks

as expected
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* Confirmed T. sp. (buffalo) contribute
more to PCR suppression (Pienaar et =

al. 2011)
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Fig 2. Parasitaemia ranges for T parva, T.sp. (buff) and T.sp. (bgvl) in different sample sets.




Distribution of T. parva, T. sp. (buffalo) ®
& T. sp. (bougasvlel) in the KNP.
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Fig 3: A) Sampling sites are indicated with numbered
circles with corresponding names and the number of
positive samples per site found for T. parva (Tpar), T. sp.
(buffalo) (TsBuff), T. sp. (bougasvlei)(TsBgvl), T. mutan
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Fig 4. B) Heat map distribution indicates
absence (white), presence (grey) or
mixed-infections for T. sp. (buffalo) and T.
sp. (bouaasviel) (black).



Competitive exclusion between different
Theileria parasites

n [nll__(nll—kni?)(nllJ—nZl}]

Rij = n—1| n 1 n _
J(nll + n12) (n22 +n21) (n11 + n21) (n22 + n12)
n n n n
(Dib et al. 2008)
I il

0.031 -0.220 -0.737
0.221 -0.713 -1.005
-0.457 0.137 -0.573
0.069 -0.163 -0.323
-0.057 -1.172 -0.736
-0.780 0.070 -0.771
0.127 -0.758 -0.770
-0.469 0.102 -0.490
-0.651 0.158 -0.651
0.076 -0.226 -0.206
-0.108 -1.09 -0.327
GLTP (Manguana Powerline, Mozambique 0.072 -0.316 -0.435
-0.855 -1.57 -1.232

Table 1: Correlation of co-occurrence of Theileria parasites. Indicated are the Rij values.



T. sp. (buffalo) and T. sp. (bougasvlel):different species

§

~18710B1_HGR_KZN_TspBuffTpar (KC961519)
1671083 HGR_KZN_TspBuffTpar (KC961520)
E15A, KNP(Souh)_LP_Neg (KC961521)
16710B2_HGR_KZN_TspBuffTpar (KC961522)
323108_Spitskop_LP_TspBgvl (KC961542)
334008_Happyland_LP_TspBavl (KC961524)
335258_Fleurbaa_LP. TspBgv!(KCQG!SZEn)
32668 _Try_LP_TspBgvl_(KC
G8B_RNP(Central)_LP_ TspBg\d (chszn
337038_Enyatikulu_LP_TspBgvl (KC981528)
335328 Fleubaal 1P TepBoM (KC961520)
33411_Fappyland_LP_TspBavi (KC961530)
C18A, KNP(Central)_LP. eg (KCoB1541)
41710_Loskop Reserve_MPL_Neg (KC961532)
G13B_KNP(Gental) LP. TspBa (KCOB1533)

F2_KNP(North)_LP. Neg (KC961534)

43637_E'zulu Game Reserve_EC_Neg (KC961535)

L2_KNP(Central)_LP. Tspng (KC961536)

| E34B_KNP(South)_LP_TspBgvi (KC961537)

38705B_Bougasviei_LP. TspBgvi(KCQG153B)

E33_KNP(South)_LP_Neg (KC961539)

C188B, KNP (Central)_LP._| Neg(KC961531)

(-C18C, KNP(Central)_LP_Neg (KC961540)

32317B_Spitskop_LP_TspBgvl (KC961523)

41702_Loskop Reserve_MPL_Neg (KC961543)

32012_Marakele_LP_TspBuff(KC961544)

- 38706B_Bougasviel_LP_TspBgvl (KC961545)
39290A_Mozambique_TspBgyl (KC961546)
39291_Mozambique_TspBgvl (KC961547)

100 392908_39290A_Mozambique_’ TSSBgvA (KC961548)

100 Tser (396582151)

L Tsin (396582153)

Tuw (396582159)
Tuil (396582155)

1550)

e

Versailles_LP_Tpar (KC961482)
102B_ECF_GP_Tpar (KC961483)

GBA_KNP

33411_Happyland_LP_TspBgvl (KC961473)

323108, Spiskop_LP Tspbov (KCO61474)
NP(South)_LP_ TspBgvl (KC961475)

SatTm _Spitskop_LP_TspBgvl (KC961476)

33658 Figheim LP. Tepsovl KCO61477)
sunkwe N

114_ECF_GP_TspBuff (KC961508;
46380_Kalkpoort_LP_TspBuff (KC961509)

1|
{R“ KNP(South)_LP_TspBuff (KC961500)
D. (Central)_LP_TspBuff (KC961501)
42431A_KNP(Pafur)_LP_TsBuff (KC961502)

-33147_Waterval MPL TspBuff (KC961497)

Theileria spp.

7| Theileria sergenti

Theileria sp. (bougasvlei)




Conclusions:

 Buffalo harbor more Theileria parasites than cattle
* No assay is 100% sensitive or specific

« Conventional sequencing give enough sequencing depth to cover sequence
- diversity N

,ﬁ * NGS 454 approaches — not suitable for absolute quantification B
R}\  Each genotype had different parasitaemia ranges ; ;

‘\"‘\' * The real-time assays remain the methods of choice in the diagnosis of buffalo  #=
W8 derived T. parva and the monitoring of the disease status of buffalo herds in

a South Africa.
B RR s




Acknowledgements
‘ 3










