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Figure 1: Geographic location of study zone (source: Firouzi et al. 2018)
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Table 1: Nucleotide sequence and characteristics of primers used in this study

Target PCR Accessi
g product size Sequence References
gene on NO
(bp)
Forward: 5'-CTTAGTATAAGCTTTTATACAGC-3' MK609 | (Persing et
185rDNA | 389-401Dp | peyerse: 5 TGTATCATTCAAGTTTCTGACCTAT-3 | 547.1 | al. 1992)

18s rIDNA 149bp

Forward: 5"-GTTTATTTGATGTTCGTTT-3'
Reverse: 5'-ATTAGCGAATCGCATGGCTT- 3'

current study

Sheslizad baids Yo odeay 5 Ve SW L 5 505 )
(Ol el szl (Bl 5 5585 800 ol
Sheslinal b 55585 S OV peame ey LS ol
gomms 53 03 S planil (Ol o agand Le) STad 5 olKaws
i) S50 a IS e sl et e ¥
A3, Jlyl abbgs il g (015l g sbdn 3
chromas 133l 3 3l eslizl L eal comusey sla JI 5
S5l s CIUSERIW il 5l eslizal b 5 ol e
Jskeds ol BIP s g uas lie» MEGAT7
L 05 Kb s srse gy bcald Ol 2L
(NCBI 05 L nBLAST iyl 5l eslicl
o 3,5 https://blast.nchi.nIm.nih.gov/Blast.cgi)
ol 3 s ool sty Gl JI 5 s i3 S ) 3
L 35 5 gl 05 L Sl g s Jis b
3 sl MEGAT 33, i 3 ClustalW 5l 51 ealic.
sl MEGAT 33l 5 5l sslial b K55k oy
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S bl el S SN e L S5 s
53 edal e sla s Kb gahol o s
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A3 S eslanal distance

1- Bootstrap

(e bl pasii S el (b ey
18S IDNA sla JI5 VU 55 oDl w a5
NCBI 0F KL 5o edd 515 9w Lpl
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Isba 55 g5 eioe Al el s il
e A Ol (g sla LT g 149Dp o i
185 eln 5l K bl 685 et e
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3 S s (5 skE
(PCR) 1 jouds (slo pomiy 28T
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Y++)DNA3uL 3| 510 mmol/L «lalé L1 pl olas »
SS1s s A3 o3ll 75 Pl e O 5 (p S5t
sskea s S el (Table 1) o~ 5 b PCR
Gsl A3 15 58T U5 51 PCR &Y juas b3l
A esliad TAE 3L 55 (0la) Ojlem) o= o K5,
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Figure 3: Agarose gel electrophoresis related to
the amplification of 18S rDNA gene with Babesia
microti specific primer and the production of 149

bp fragment.
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S esl ((Figure 2) o odalis (389-401bp) L
03 Fae Lpl 185 IDNA 05 sl sds =1 b
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Figure 2 Agarose gel electrophoresis image
related to 18S rDNA gene amplification with
universal primer and production of 389-401 bp
fragment.
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Table 2: Percentage of similarity among Babesia microti 18S rDNA sequences, analyzed using a genetic
distance model

1. Ahvaz_Kuzestan_lIran

. Lali_Kuzestan_lran 0.002
Elhayi_Kuzestan_Iran 0.002 0.000
Behbahan_Kuzestan_lIran 0.002 0.000 0.000

. MK609547.1_BAB18001_Singapore 0.002 0.000 0.000 0.000

AY693840.1_Gray_lIsolate_ USA
KT318132.1_ltaly
. AF231348.1_StrainGI_Germany

©CE N Os WP

10. MT423326.1_Isolate18MY2_China

0.002 0.000 0.000 0.000 0.000

0.005 0.002 0.002 0.002 0.002 0.002

0.002 0.000 0.000 0.000 0.000 0.000 0.002

. LC005771.1_IsolateBmSSR2182_Japan 0.002 0.000 0.000 0.000 0.000 0.000 0.002 0.000
0.014 0.012 0.012 0.012 0.012 0.012 0.014 0.012 0.012

11. AB032434.1_StrainKobe524 Japan 0.014 0.012 0.012 0.012 0.012 0.012 0.014 0.012 0.012 0.000

12. AB050732.1_StrainHobetsu_Japan 0.010 0.008 0.008 0.008 0.008 0.008 0.010 0.008 0.008 0.015 0.015

13. AB243677.1_Isolate_ ASRK/HM109_Jap: 0.010 0.008 0.008 0.008 0.008 0.008 0.010 0.008 0.008 0.015 0.015 0.000

14. KF410826.1_lIsolate_TC2012B99_China 0.005 0.002 0.002 0.002 0.002 0.002 0.005 0.002 0.002 0.009 0.009 0.008 0.008

15. MH208610.1_IsolateT102_China
16. AY789075.1_Poland

0.020 0.017 0.017 0.017 0.017 0.017 0.020 0.017 0.017 0.019 0.019 0.018 0.018 0.020
0.017 0.015 0.015 0.015 0.015 0.015 0.017 0.015 0.015 0.014 0.014 0.019 0.019 0.013 0.018

17. EF413181.1_lIsolate_Jena/Germany 0.003 0.001 0.001 0.001 0.001 0.001 0.003 0.001 0.001 0.013 0.013 0.007 0.007 0.003 0.016 0.016

18. AF231349.1_Strain_Berlin
19. U09833.1_Sout_africa

0.005 0.002 0.002 0.002 0.002 0.002 0.005 0.002 0.002 0.012 0.012 0.006 0.006 0.002 0.017 0.015 0.001
0.002 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.012 0.012 0.008 0.008 0.002 0.017 0.015 0.001 0.002

7 Kuraute - 3
00847 1_BASIAUT Sroes

Figure 4: Alignment of the 149 bp sequence of Babesia microti isolated from ticks of Khuzestan province
using ClustalW software. ldentical nucleotides are shown in the blue and different nucleotides are shown
in colorless. The Singapore isolate (MK609547.1) and the U.S. Gray isolate (AY693840.1) was used as
standard isolates.
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Figure 5: Phylogenic tree drawn using Neighbor_Joining method based on 18S rDNA sequence of Babesia
Microti collected from ticks of Khuzestan province and those collected from other countries.
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Abstract

Babesiosis is a tick-borne disease in domestic and wild animals worldwide. This disease is caused by different
species Babesia, including Babesia microti, which is zoonotic and can be transmit between humans and animals
due to their ability to be transmitted from blood. Limited information is available regarding the presence of Babesia
microti in ticks in Iran. The aim of this study was to investigate the presence of Babesia microti in ticks of
Khuzestan province and to determine their molecular and genotypic characteristics. The present study was a field-
descriptive-cross-sectional study that was conducted for 16 months from June 2017 to September 2018 in
Khuzestan province. The ticks (No = 620) were collected from cows, sheep, goats and horses in Khuzestan
province and their characteristics were determined using valid keys. The presence of Babesia microti infection and
its genotype in collected ticks were investigated by polymerase chain reaction (PCR) using 18S rDNA gene,
amplifying a PCR product of 149 bp in length. A total of 620 salivary gland samples collected from ticks included
Rhipicephalus turanicus (150), Rhipicephalus sanguinus (60), Hyalomma anatolicum (310) and Hyalomma
exquavatum (100). Ten samples were pooled as one sample for DNA extraction. The results of PCR showed that
the infection rate of Babesia microti in Hyalomma anatolicum species is 64%. The results of the sequencing of 4
PCR positive samples of Babesia microti from 4 regions of Khuzestan province (Ahvaz, Behbahan, Elahaye and
Lali) showed that there are 2 mutations at position (A>G) 465 and (A>C) 517 in Ahvaz isolate. The results of this
study also showed the presence of Babesia microti infection in the ticks of domestic animals in Khuzestan
province, which should be considered in terms of transmission to humans.
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