
Supplementary Table 1: Data of PCR methods used in this study for DNA quality control (A), pathogen screening (B-E) and confirming Borrelia genospecies identity (F-I). 

PCR 

code Target group 
Target 

gene 

Primer 

(probe) 

name 

Primer sequence (5'-3') 

Amplicon 

length 

(bp) 

Thermocycling profile Reference 

A 
Ixodidae  16 rRNA 

16S+1 

16S-1 

 CTG CTC AAT GAT TTT TTA AAT TGC TGT GG 

 CCG GTC TGA ACT CAG ATC AAG T 
~460 95 °C for 5 min; 40× (95 °C for 40 s; 51 °C for 

1 min; 72 °C for 1 min); 72 °C for 10 min 

Black and 

Piesman, 

1994 

B 
Borrelia 

burgdorferi s.l. 
5S-23S ITS 

B5S-borseq 

B23S-borseq 

GAG TTC GCG GGA GAG TAG GTT ATT GCC 

TCA GGG TAC TTA GAT GGT TCA CTT CC 
~450 

94 °C for 5 min; 10× ‘touchdown’ (94 °C for 

20 s, 70 °C for 30 s (dropping 1 °C per cycle), 

72 °C for 30 s); 40× (94 °C for 20 s, 60 °C for 

30 s, 72 °C for 30s); 72 °C for 7 min 

Heylen et 

al., 2013 

C 
Piroplasms 18S rDNS 

BJ1 

BN2 

GTC TTG TAA TTG GAA TGA TGG 

TAG TTT ATG GTT AGG ACT ACG 
~500 95 °C for 10 min; 40× (95 °C for 30 s; 54 °C 

for 30 s; 72 °C for 40 s); 72 °C for 5 min 

Casati et 

al., 2006 

D 

Rickettsia spp. gltA 
RpCs.877p 

RpCs.1258n 

GGG GGC CTG CTC ACG GCG G 

ATT GCA AAA AGT ACA GTG AAC A 
~380 95 °C for 5 min; 40× (95 °C for 20 s; 48 °C for 

30 s; 72 °C for 1 min); 72 °C for 5 min 

Regnery 

et al., 

1991 

E 
Anaplasma 

phagocytophilum 
msp2 

ApMSP2f 

ApMSP2r 

(ApMSP2p) 

ATG GAA GGT AGT GTT GGT TAT GGT ATT 

TTG GTC TTG AAG CGC TCG TA 

FAM-TGG TGC CAG GGT TGA GCT TGA GAT 

TG-TAMRA 

~77 95 °C for 20 s; 40× (95 °C for 3 s; 60 °C for 30 

s) 

Courtney 

et al., 

2004 

F 

Borrelia 

burgdorferi s.l. 

OspA outer 

V1a 

V1b 

R1 

R37 

GGG AAT AGG TCT AAT ATT AGC 

GGG GAT AGG TCT AAT ATT AGC 

CAT AAA TTC TCC TTA TTT TAA AGC 

CCT TAT TTT AAA GCG GC 

~840 95 °C for 5 min; 40× (94 °C for 40 s; 48 °C for 

1 min; 72 °C for 1 min); 72 °C for 10 min 
Michel et 

al., 2003 

OspA 

nested 

V3a 

V3b 

R1 

R37 

GCC TTA ATA GCA TGT AAG C 

GCC TTA ATA GCA TGC AAG C 

CAT AAA TTC TCC TTA TTT TAA AGC 

CCT TAT TTT AAA GCG GC 

~800 95 °C for 5 min; 40× (94 °C for 40 s; 48 °C for 

1 min; 72 °C for 1 min); 72 °C for 10 min 

G 
OspA outer 

OspA-N1 

OspA-C1 

GAG CTT AAA GGA ACT TCT GAT AA 

GTA TTG TTG TAC TGT AAT TGT 
~560 95 °C for 5 min; 40× (95 °C for 30 s; 45 °C for 

30 s; 72 °C for 1 min); 72 °C for 5 min 



Borrelia 

burgdorferi s.l. 

OspA 

nested 

OspA-N2 

OspA-C2 

ATG GAT CTG GAG TAC TTG AA 

CTT AAA GTA ACA GTT CCT TCT 
~351 95 °C for 5 min; 40× (95 °C for 30 s; 45 °C for 

30 s; 72 °C for 1 min); 72 °C for 5 min 

Guy, 

Stanek 

1991 

H 

Borrelia 

burgdorferi s.l. 

OspA outer 
external(+) 

external(-) 

AAA AAA TAT TTA TTG GGA ATA GG 

GT TTT TTT GCT GTT TAC ACT AAT TGT TAA 
~702 95 °C for 5 min; 40× (95 °C for 30 s; 45 °C for 

30 s; 72 °C for 1 min); 72 °C for 5 min 
Guttman 

et al., 

1996 OspA 

nested 

internal(+) 

internal(-) 

GGA GTA CTT GAA GGC G 

GCT TAA AGT AAC AGT TCC 
~351 

95 °C for 5 min; 10× (95 °C for 30 s; 60 °C for 

30 s; 72 °C for 1 min); 10× (95 °C for 30 s; 55 

°C for 30 s; 72 °C for 1 min); 10× (95 °C for 30 

s; 50 °C for 30 s; 72 °C for 1 min); 5× (95 °C 

for 30 s; 45 °C for 30 s; 72 °C for 1 min); 72 °C 

for 5 min 

I 

Borrelia 

burgdorferi s.l. 

OspC outer 
external(+) 

external(-) 

AAA GAA TAC ATT AAG TGC GAT ATT 

GGG CTT GTA AGC TCT TTA ACT G 
~595 95 °C for 5 min; 40× (95 °C for 30 s; 53 °C for 

40 s; 72 °C for 1 min); 72 °C for 10 min 

Wang et 

al., 1999 

OspC semi-

nested1 

external(+) 

internal(-) 

AAA GAA TAC ATT AAG TGC GAT ATT 

CAA TCC ACT TAA TTT TTGTGT TAT TAG 
~340 95 °C for 5 min; 40× (95 °C for 30 s; 53 °C for 

40 s; 72 °C for 1 min); 72 °C for 10 min 

OspA semi-

nested2 

internal(+) 

external(-) 

TTG TTA GCA GGA GCT TAT GCA ATA TC 

GGG CTT GTA AGC TCT TTA ACT G 
~314 95 °C for 5 min; 40× (95 °C for 30 s; 53 °C for 

40 s; 72 °C for 1 min); 72 °C for 10 min 
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