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Exploratory study on natural focus and its causative agent of genotype of Lyme disease by polymerase
chain reaction in the forest areas of Beijing LI Jianmin® CAO Wuchun ZHANG Xitan WU
Xiaoming ZHANG Panhe ZHAO Qiumin  YANG Hong DONG Zhenying CAI Shengli.
*Institute of Microbiology and Epidemiology of Academy of Military Medical Science Beijing 100071
China

Abstract  Objective To learn the existance of natural focus of Lyme disease and its distribution.
Methods A semi-nested polymerase chain reaction PCR method was developed for detection and
genotyping of Borrelia burgdorferi on basis of outer surface protein A OspA  gene. Ticks and mice
collected from 6 forest areas in Beijing were detected with above methods. The positive PCR products were
cloned and sequenced. The sequences were compared with published sequences for homology. IFA as used
to detect IgG antibody on Borrelia burgdorferi. Lyme disease spirochete were isolated from H. longicornis
were also attempted. Results B. Burgdorferi sensu lato were detected from 939 ticks and 250 mice
specimens collected from above 6 study sites using primer pairs OA; OA, and SL. OA4. Only the specimens
collected from Dongling mountain showed positive amplification. One in three adult Ixodes persulcatus with
one of 57 nymph Ixodes persulcatus showed positive while 9 of 119 7.56% mice specimens showed
positive of which 8 were B. grinii and one B. afzelii. In this study we attempted to isolate B.
burgdorferi sensu lato strains from 160 H. longicornis ticks 20 group but failed. Serological survey
showed a 9.1% 5 55 infection rate with B. burgdorferi sensu lato in the mice of Dongling mountain
forest areas. Conclusions The natural focus of Lyme disease including B. garinii and B. afzelii might
have existed in Dongling mountain of Mentougou district Beijing. Ixodes persulcatu and mice may serve as
vectors and reservoirs respectively.
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SS OA; BG OA; BA OA,
54C 52T 52T
3. PCR
PCR
1. 1998 4 1999 GenBank
3 2000 4~10
R. conorii R. akari
R. sibirica
2. 2000
7 57 4.DNA
1998 8 1999 8 A OspA Internet NCBI
BLAST GenBank
3. OspA CLUSTAL X 1.8
4 DNAStar
5. 5. BSK
NCBI BLAST GenBank
X14407 M57248 6.
88693 X68059 X62387 X65599 X70365 X85439
X29087 X62624 X65598 X65600 X85440 X85441
X80254 X63412 M88764 129660 OspA
1. DNA 1. PCR
2 14
2.PCR 34 Goldkey VL1 VL VI.2
Oligo 4.0 6 1 PCR NM2 NM3 NMS4 NM5 JL2 JL3
30 pl 3l DNA 3 pl 10 JL-8 411 LHC XY2
PCR 100 pmol L DNTP 5 pmol L S722 3 B31 B.
1 U Tag DNA burgdorferi sensu stricto 20047 B. garinii
1 PCR V461 B. afzelii 17
PCR
OA; 5 -AKIAGGTCIAAIATTAGCCTTIAAIAGC -3' 27 21-47 B31 B. burgdorferi sensu stricto 20047
OAy 5: ‘VIV%MT“:AAA(H?“G TCITTE3 ’ 18 805-822 JL3 JL2 XY2 VL1 VL VL2 411 NMS-4 NM5
AT e st e P B. garinii VS461 NM2 NM3 S722
BG 5 -TGATAAAAACAACGGTTCTGGAAC-3 24 201224 LHZ B. afzelii
BA 5 -GGAAAAGTAGCTAATGATAAAGT -3' 23 493515
PCR PE2400 94C 3 min 2. PCR DNA
40 94C 30 s 50C NMS-4 S722 357 bp
30s 72C 30 s 72C 7 min 100 DNA GenBank
3l SL OA, NMS4  B.
1.2% garinii 90% — 96 %
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83% 2 OspA 91%
B.garinii S7Z22 V3461 B. garinii
94 % 90 % OspA
B. afzelii OspA OspA
OspA +7 3 OspA
GenBank 18
DNA 4 2
1. 939 3 1 2 NMS-4 K48 TIS1 DK29 B29
1 PTROB WABSOU PHEI BJ226 T25 B. garinii
DNA 57 95.4% 95.4% 94.8%
1 94.1% 91.6% 86.0% 85.0% 84.0% 82.1%
DNA HO14 19857 V&461 B31
2. 62.0% 61.6% 79.4% 76.9%
250 206 119
9 NMS-4 B. garinii S722
DNA 7.56% 8  B. garinii PGAU PKO IP3 PLUD VS461 B. afzelii
1  B.ajfzelii 98 %
DNA 83% S722 B. afzelii
3. OA; OAy SL OA BJ226 B. garinii
1 1 21 5 1
SL OA4 BJ226 K48 TIS1 DK29 B29 PTROB WABSOU
GenBank PHEI BJ226 T25 NMS4 B. garinii 1l
B. garinii T25 PGAU PKO IP3 PLUD V$461 S722
2 OspA 327
1 2 3 4 5 6 7 8 9 w 1 122 13 14 15 16 17 18 19 20 21
T25.SEQ 1 779 79.9 78.6 72.3 72.9 72.9 73.2 72.6 73.2 60.3 74.1 79.6 72.6 82.1 73.2 82.1 4.2 82.9 80.6 82.6
PIROB.SFQ 2 20.8 91.6 88.5 79.8 83.8 83.5 &.1 8.2 8.5 65.7 8.4 90.7 80.1 80.1 8.9 91.6 59.2 81.9 91.6 81.6
K48.SEQ 32,6 6.9 96.9 78.2 81.0 80.7 81.3 80.4 80.7 63.5 81.9 98.8 78.5 81.5 80.1 95.4 62.0 83.8 98.8 88.5
R29.SEQ 4203 83 1.6 76.0 77.6 77.3 77.9 77.3 77.3 61.0 78.8 96.6 76.3 80.5 77.9 94.1 60.1 86.6 96.9 85.7
N40.SEQ 5263 2.0 2.0 23.0 79.1 78.8 79.4 79.4 79.4 66.3 8.7 77.6 99.7 74.5 78.8 76.6 59.2 74.1 78.2 73.8
PKO.SEQ 6 28.2 16.7 17.5 19.6 22.8 9.1 99.7 98.8 99.7 65.7 8.4 79.8 79.1 76.9 98.4 79.8 56.4 76.6 80.7 76.9
VS461.SEQ 7 28.1 17.1 17.9 20.0 23.2 0.9 99.4 98.4 98.8 65.4 83.8 79.4 78.8 76.6 98.1 79.4 56.4 76.3 80.4 76.0
PLUD. SEQ 8§27.7 16.3 17.1 19.2 22.3 0.3 0.6 99.1 99.4 66.0 84.7 80.1 79.4 77.3 98.8 80.1 56.7 76.9 81.0 76.6
PGAU. SEQ 9 28.6 17.5 183 204 2.3 1.3 1.6 0.9 98.4 65.1 8.5 79.1 79.4 76.3 97.8 79.1 55.8 75.7 80.1 75.4
IP3.SEQ 10 27.7 17.1 17.9 20.0 2.3 0.3 1.3 0.6 1.6 65.4 8.1 79.4 79.4 76.6 98.8 79.4 56.1 76.6 80.4 76.9
19857.SEQ 11 40.9 35.0 37.3 39.1 33.5 35.0 35.0 34.5 36.0 35.5 65.4 62.5 67.3 61.6 64.8 61.6 72.4 4.4 63.5 4.1
25015.SEQ 12 26.4 16.5 17.2 18.9 15.2 16.7 17.1 16.3 17.5 17.1 34.9 81.6 8.0 78.5 83.5 80.7 59.5 76.9 81.9 76.6
DK29.SEQ 321.1 79 1.3 1.9 229 19.2 19.6 18.8 20.0 19.6 38.4 17.6 77.9 80.9 78.8 94.8 61.7 83.2 98.1 87.9
B31.SEQ 14 259 21.6 21.6 2.5 0.3 2.8 23.2 22.3 22.3 2.3 33.0 14.8 22.5 74.8 78.8 76.9 59.5 74.5 78.5 74.1
BJ226.SEQ 15 16.2 17.2 17.0 16.6 23.2 21.6 22.0 21.1 21.9 22.0 38.2 19.6 17.8 22.8 77.3 8.0 61.1 83.2 81.8 8.9
S722.SEQ 16 26.8 17.9 18.8 19.2 23.2 1.6 1.9 1.3 2.2 1.3 36.6 17.9 20.4 23.2 21.2 80.1 55.5 76.6 80.4 75.7
NMS-4.SEQ 17 18.2 6.9 4.8 4.5 233 19.1 19.5 187 19.9 19.5 39.9 184 5.5 2.9 15.0 18.7 62.0 8.0 95.4 85.0
HO14.SEQ 18 36.8 40.4 37.8 38.0 42.8 42.3 42.2 41.7 43.3 42.9 26.0 42.3 38.4 42.2 383 4.9 38.9 62.0 60.7 62.3
WABSOU.SEQ 19 15.2 13.1 82 9.0 20.9 19.3 19.7 18.9 20.1 19.3 352 189 9.0 20.5 12.5 19.3 11.1 39.4 88.5 99.1
TISL.SEQ 20 19.8 7.2 1.3 1.6 2.5 18.4 18.8 17.9 19.1 18.8 37.8 17.6 1.9 2.0 16.6 18.8 4.8 39.5 8.6 87.5
PHEIL. SEQ 21 15.6 13.5 8.6 10.0 21.4 18.9 20.1 19.3 20.5 18.9 358 19.3 9.3 20.9 12.9 20.6 12.2 38.8 0.9 9.7
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K4B.SEQ
DK29.8EQ
829.SEQ
—f TiS1.SEQ
NS S
PTROB.SE
- WABSOU.SEG
PHEI SEQ
T25.5EQ
BI226.5EQ
VS461.5E0
PGAUSEQ
[{: PLUD.SEQ
i
J szz'z‘s%q
i N4DSEQ
| F B31SEG
25013.5E
[ 19857.5E
194 HOLA.SEO
® 15 14 1z 1 & & 4 2 0
1
OspA 327 bp
B. afzelii 1l B31 N40 25015 B.
burgdorferi sensu stricto [V 19857
B. andersonii 8V HO14 B.
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1999 8 160
20 BSK II
IgG
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57
OspA N C
OspA
PCR
DNA

DNA
[
DNA
IeG PCR
GenBank
B. garinii
OspA PCR
B. afzelii 10
B. burgdorferi sensu stricto
B.
garinii  B. afzelii
1 Vander FK. Everything you need to know about Lyme disease and

10

other tick-borne disorders. New York. NY Jhon Wiley & Sons Inc
1997.20-47.
. PCR . PCR

. 1995.238-240.
Vasilia V. Herzer P Rossler D et al. Heterogeneity of borrelia
burgdorferi sensu lato demonstrated by an OspA type-specific PCR
in synovial fluid from patients with Lyme arthritis. Med Microbiol
Immunol 1998 187:97-102.
Demaerschalck I Messaoud AB  Kesel MD
presence of different borrelia burdorferi genospecies in biological fluids of
Lyme disease patient. J Clin Microbiol 1995 33:602-608.
Will G Heipke S] Schwab E et al. Sequence analysis of OspA

genes shows homogeneity within borrelia brgdorferi sensu stricto

et al. Simultaneous

and borrelia strains but reveals major subgroups within the borrelia
garinii spesies. Med Microbiol Immunol 1995 184:73-80.

Norris DE  Johnson B] Piesman J et al. Population genetic and
phylogenetic analysis of colorado borrelia burgdorferi. Am J Trop
Med Hyg 1999 60:699-707.
Wilskle B Mursic VP Gobel UB
system for borrelia burgdorferi based on reacting with monoclonal
antibody and OspA sequence analysis. ] Clin Microbiol 1993 31:
340-350.

Belfaiza ] Postic D Bellenger E
insertion elements RFLP patterns and discontinuous 23S rRNA in

et al. An OspA serotyping

et al. Identification of noval
Lyme disease spirochete phy ogenetic analysis group21038
Borrelia . andersonii . sp. nov isolated. ] Clin Microbiol 1995
33:2427-2431.

Liveris D et al. An OspA

serotyping system for borrelia burgdorferi based on reacting with

Wormser GP  Nowakowsri ]
monoclonal antiboty and OspA sequennce analysis. ] Clin Microbiol
1993 31:340-343.
rRNA
1996 16:359-362.
2001-11-30



