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Brief Communication

PCR-Restriction Fragment Length Polymorphism H}# o] 23}
Borrelia burgdorferi Sensu Lato2] E-3F
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ZE2XE: Yol AAFQ Borrelia burgdorferidl|l st Zt #Fo] FFFF 9 J=7|diM F
Z 3t DNAE template 2 PCRE AA| 3 § 1 ZFEAEE Alu 102 * 2] &} restriction fragment length
polymorphism (RFLP) ¥ 22 7z} #3529 AT S FAE A 3l th. EE£FF 2 RFLPE AAE
A3} B. burgdorferi sensu stricto$} B. garinii®] RFLP 3 #] (50 bp, 70 bp, 150 bp)7} FAstH 29 B.
afzeliio] A= THE RFLP &€} (50 bp, 110 bp, 150 bp)S #3234tk 71 & B. afzelii KK-17} B. garinii
HP1-& A} 22 RFLP €] & X o B. afzelii®} B. gariniit= 2t 7} 2 types2] subgroupl 2 5T 4= U
th. 21 =7] DNACY| M & B. afzeliiE TG ZF @F <] tiste] 25 AR RFLP e} & B =], »
=7] DNAG|A 21 ¥ B. afzelii= KK-13F 22 7ol &3le 222 Al8H T

Lyme borreliosis= BXF&2 vl g4443%
© 2 19753 vl ConnecticutF 2] 2}l 2] v}ol x|
gap7h ohE 2 2o Ha’d o) F Uizl
Ay o= 1984\ Burgdorfero]] o] &) 2l =7] 2 2]
ddgol EHAAN. el Fe AdHoz
g2 F¥xidn Eu=a gen Fudie
T3 X =7] Ixodes persulcatus$} I. nipponensis
A Hgoz WS BEdsdn 1R o]
Borrelia afzelii, B. gariniicl] &3t 2102 H1%
vl 9o, 3 o] RFLP W& o] &3jo] B
burgdorferiZ 7ol A} sl B2 A7Eo] 3
gsjo] o1 et WAE §7 23S (RNAS &
222 A}-8-3F RFLP2} 5S8-23S intergenic spacer
amplicong ©]-83 RFLP WH o2 1159 =
B d3E 29 Li 592 B burgdorferi
sensu latoo]] ™ 3+ 55-23S rRNAE o] &3+ RFLP ¥
HOo g =79} AR Fol A Ee| 5959 #5
ol A} 50.8%2] B. garinii, 28.8% B. afzeliiZ ¥-53}
% 3 Fukunaga £ 23S (RNAE o] &3 RFLP
WH o 2 B. burgdorferi sensu stricto, B. garinii, B.
afzelii®] o] 1702] +& © A7 4789 genos-

*
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pecies® B HE 5 Jvtm B3t} ol &
A& A= 16S IRNAS o] &3 RFLP Wi o =
B. burgdorferi sensu lato?] 2t F &7 Fo Al
RFLPE B4 3t oA H & =725
DNAE 3%, PCRE A|3 3l & RFLP ¥hjoz
Zt e ARG E Lol A A

A AT STy XRETFE B
burgdorferi sensu stricto®] 7%~ B31 (ATCC35210),
297, B. afzelii®] 7% 934U, KK-1, KM-10, Y18,
S13, Y7, 10MT, Y5, B. gariniiZ = 935T, KW-1,
HP1, KK-32 A8t th B Aol A1 88 2=
e ZUE 2AW @AY, Aok 2 A7
WAz Aol A A7 sl DNAZ F23ch

F¥EL QAL 77 223 DNA 2 il
2.5 mM dNTPE 2 pl ¥& & 10X buffer (50 mM
KCI, 10 mM Tris-HCl, 1.5 mM MgCh) 2.5 p, primer
set (20 pmolulyE 2}Z} 2.5 pl, Tag DNA polymerase
0.3 UE #7lsta HF wh-g-3t ol 25 plo} 5
== g % thermal cycler (Hybaid Limited, U. K.)
X A DNA FZ & A=t SFEAL A
s wt-g-ol|= B. burgdorferi sensu stricto & sensu
lato & T2 9] 16S rRNAc) Eo]sl= 2 A =3k
BB uni primer set)S A}8-3}9t}. PCR wtg& &=
35 cycles2 A @3t 2] A cycleo] Al 2Hetr] A
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Fig. 1. PCR amplification products with DNAs extracted from reference with BB uni primer set.
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Fig. 2. RFLP analysis of Borrelia burgdorferi reference strains. Amplified products using BB uni primer set
were digested with Alu 1 (1 U). Lane M, pBH20 marker; Lane 1, B. burgdorferi B31; Lane 2, B. burgdorferi 297,
Lane 3, B. afzelii 934U; Lane 4, B. afzelii KK-1; Lane 5, B. afzelii KM-10; Lane 6, B. afzelii Y18; Lane 7, B.
afzelii S13; Lane 8, B. afzelii Y7; Lane 9, B. afzelii 10MT; Lane 10, B. afzelii YS; Lane 11, B. garinii 935T;
Lane 12, B. garinii KW-1; Lane 13, B. garinii HP1; Lane 14, B. garinii KK-3.

o] 94 oA 28 30%7t 713 & o cycle F
94Tl A 45% F<F denaturation, primer set
o mhe} 47TCol A 45% S annealing, 72°C o)A
1& 30% E< extension ¥+-gS Algstgch vt
€ £8 F 1.5% agarose gelS ©] &3} AV|dFo
2 target sequences] ZEo] 3 B35t PCR-
RFLPE A A)5}7] 98t B. burgdorferi sensu lato
o] 5-o] 3} primer set2 & PCR-E A3 g+ A3} 470
bpe] DNA7} Z-Z = %] ¢} (Fig. 1).

Restriction fragment length polymorphism (RFLP)
W o g 7t FZ7ke] RFLP patterng ZA}F5}7]
918} B. burgdorferi sensu lato E0| primerE A}
43t FEZF DNA A 4HE ] 10X buffer 1 pl,
A I AGEE 1US ¥3 2 /T2 JF
W&k o] 10 Wit H=% @ F 37C g
FzoA 52 WS F 3% Metaphore® agarose
gel (X TBE)dlA A7IFF3At EEAF=E

RFLPE 41 A gt A3} B. burgdorferi sensu stricto$}
B. gariniie] RFLP BE]|7} fA13 ) 2 < 50 bp,
70 bp, 150 bp= YEINE 2™ B. afreliiv= 2} 50 bp,
110 bp, 150 bp2 2= At} (Fig. 2). Nakao 592
2y 8, A=y], AAFEEE 2 group
I (B. afzelii)S RFLP %d-& o] &3}a] subgroup
lla, b, Mlc2 73RS FuUlelA & oA
973 8 ¥ 93] RFLP ¥Wrjoz S £
A AFS 739+ B afzelii KK-12& 7|1&
o &z dFH AT FFE Yoy 105
diAe 71&8 €48 T3 g A= 2
T3Y Aojetxn Eug v} Qi) aev B A
Ao A= B. afzelii KK-19] RFLP pattern (lane 4,
Fig. 2)°] Th2 B. afzelii B59}= 012 Qg2 B
of Ut 3 529 Anshe Apolst YA T
B. garinii % HP1 (lane 13, Fig. 2)& B. garinii®]
RFLP 3 ej o}= oF7t o} 2 5o0] 3t band (50 bp, 70
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Q14 B. afzeliic KK-13 & Fof &l A
T gt ¥ AAE £33t B. burgdorferi
sensu stricto®} B. gariniiv= f-A}g RFLPE Jehy
le.v, B. afzelii®} B. gariniiz= ZtZ} 2 type] sub-
group2 2 EFEH AT
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=Abstract=

Molecular Typing of Borrelia burgdorferi Sensu Lato by PCR -
Restriction Fragment Length Polymorphism Analysis

Hye-Wone Song, Sung-Un Park, Sang-Wook Park, Geun-Hee Kim,
Hong Kim, Yong-Bin Eom and Jong-Bae Kim'

Department of Medical Technology, College of Health Science,
Yonsei University, Wonju, 220-710, Republic of Korea

For the classification of B. burgdorferi sensu lato strains, PCR-restriction fragment length
polymorphism (RFLP) analysis was performed. PCR was carried out with B. burgdorferi sensu
lato specific primer set (BB uni set), and amplicons of 470-bp DNA were digested with Alu L.
The Alu I restriction polymorphism of the amplicons provided a useful tool for identifying B.
burgdorferi sensu lato strains. Both amplicons from B. burgdorferi sensu stricto and B. garinii
except HP1 strain showed identical RFLP patten (50 bp, 70 bp, and 150 bp), but amplicons
from B. afzelii and B. garinii showed two types of subgroups, respectively. The result of PCR-
RFLP using extracted DNAs from ticks was similar to those patterns of B. burgdorferi species
including B. afzelii.
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