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Appendix Table. List of PCR primers used to identify emerging tickborne bacteria in cattle from Colombia 

Target gene Primer sets Sequence (5′–3′) 
Annealing 

temperature (°C) References 
CYTB* Cyt bF CCCCTCAGAATGATATTTGTCCTCA 60 (1) 

Cyt bR CCATCCAACATCTCAGCATGATGAAA 
dsb (heminested) Dsb-330 GATGATGTCTGAAGATATGAAACAAAT 52 (2,3) 

(first reaction) 
Dsb-380 ATTTTTAGRGATTTTCCAATACTTGG 

(second reaction) 
Dsb-720 CTATTTTACTTCTTAAAGTTGATAWATC 

(both reactions) 
trp36 (heminested) TRP36-F2 TTTAAAACAAAATTAACACACTA 45 (4,5) 

(first reaction) 
TRP36-DF (second 

reaction) 
CACACTAAAATGTATAATAAAGC 

TRP36-R1 AAGATTAACTTAATACTCAATATTACT 
(both reactions) 

flaB (nested) FlaLL ACATATTCAGATGCAGACAGAGGT 55 (6) 
(first reaction) 

FlaRL GCAATCATAGCCATTGCAGATTGT 
(first reaction) 

FlaLS AACAGCTGAAGAGCTTGGAATG 55 
(second reaction) 

FlaRS CTTTGATCACTTATCATTCTAATAGC 
(second reaction) 

16S rRNA (nested) B1 CAGTGCGTCTTAAGCATGC 56 (7) 
(first reaction) 

B8 CCTTAAATACCTTCCTCCC 
(first reaction) 

B3 GCAGCTAAGAATCTTCCGCAATGG 59 
(second reaction) 

B6 CAACCATGCAGCACCTGTATAT 
(second reaction) 

rpoB Ana-rpoBF GCTGTTCCTAGGCTYTCTTACGCGA 55 (8) 
Ana-rpoBR AATCRAGCCAVGAGCCCCTRTAWGG 

msp4 MSP45 GGGAGCTCCTATGAATTACAGAGAATTGTTTAC 60 (9) 
MSP43 CCGGATCCTTAGCTGAACAGGAATCTTGC 

msp1a MSP1aP GCATTACAACGCAACGCTTGAG 68 (9) 
MSP1a3 GCTTTACGCCGCCGCCTGCGCC 

*Primer set was developed to detect cytochrome B genes in multiple vertebrate species, including cattle. Primer names were not provided in the 
original publication. 
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Appendix Figure. Maps showing locations where emerging tickborne bacteria Ehrlichia minasensis and 

Borrelia theileri were found in cattle from El Tambo and Santander de Quilichao municipalities in Cauca 

department, Colombia. We collected blood samples from cattle and performed PCR analysis to detect 

different genes specific for Ehrlichia minasensis, Borrelia theileri, and Anaplasma sp. A) Blue area 

indicates Cauca department within Colombia. B) Green areas indicate El Tambo and Santander de 

Quilichao municipalities within Cauca department, Colombia. 
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