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[Abstract] Objective To understand the coinfection status of Borrelia burgdorferi sensu lato
(B.b.s.1) and spotted fever group Rickettsia (SFGR) in Hunchun of Jilin province, China. Methods
Polymerase chain reaction(PCR) was used to detect the 55-23S rRNA intergenic spacer of B.b.s.1 and
ompA of SFGR in ticks was collected in Hunchun, Jilin province. The amplification products of positive ticks
were sequenced, and phylogenetic analysis was conducted by PHYLIP software package. Results The
infection rate of B. b.s. | was 36.0% in Izodes persulcatus ticks and the SFGR was discovered in
I. persulcatus ticks,with an infection rate of 2.0% . The coinfection rate of both agents was 2.0% . In 327
Dermacentor silvarum ticks, the positive rates of B. b. s. ]| and SFGR were 30.9% and 29.1%
respectively. 55 ticks(16.8% ) were coinfected with the two pathogens. The sequence analysis of B.b.s.1
showed that the B.b.s.l in Jilin area, which were highly homologous, all belonged to B. garinii genotypes.
The sequence analysis of SFGR positive products showed that the DNA secquence of the newly detected
agent(JL-95) was close to the two previously described rickettsiae which were detected in I. ricinus from
Slovakia(called IRS3 and IRS4) . Phylogenetic relationships inferred from the comparison of these sequences
with those of other genus Rickettsiae indicated that JL-95,IRS3 and IRS4 constituted a new rickettsial
genotype and formed a separate cluster among the spotted fever group Rickettsige . Conclusion Coinfection
of B.b.s.l and SFGR existed in Hunchun, Jilin province. The sequencing of specific fragment confirmed a
new SFGR which was different from other rickettsiae known in China.

[Key words] Spotted fever group Rickettsiae; Borrelia burgdorferi sensu lato; Sequence analysis;
Coinfection
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HILE X, %3 X {7 F b4 43°25 ~ 4821, R &
130°7'~131°34" , MG R B 40~ 1100 m A F, %
BFEBEENEBER, FFHK|\2.3C ~3.9C,
-5 (% W 2 R 530 mm, 8 E 67%, L& H
151~152 K, 2005 4E 4 AR .5 AMGESEHEESE
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2. BB DNA B ] % 6 SR 5 1 WAR 4 1 75%
MRS R IR RIS, RJE A K UE 3 K, IB 4K
BT, #8 A —1.5 mELES, A TE
50 pl, BERESE 1007C Z 10 min, 5000 r/min.(>5 min
BE#E - 20CHEER.

3. R AR N (PCR)Y 1

(D39 :AREEEESBXMBIRAER
PCR 3%, DL 1A FK B 42 5 & 5S~ 23S rRNA [8] f& X
P B FRTFRABRUTASNEI 2 X, B8
SE SRS BB SCHR [4 VAR 98 57 7L I i A 3 4 F R &
(M,)190 X 10° ompA ZF A& BHZ Y (1Y ¥ Ak

RE=HEEEYHEAFTRFTELREGR) I F5!
B EME 1,

(2)PCR J i fA % A1 R B SR BE 442 : 20 pl B o7 1
RHEFI0X E MK (F15 mmol/L Mg>" )2 ul, Mg”"
(25 mmol/L)0.4 pl,dNTP(10 mmol/L)0.4 pl, EF
#5149 (12.5 mmol/L) % 0.4 pl, TagDNA B4
1 U AR plo B A HGHE 7 50K 44K 20 pl R B A R
10 X 28 W (& 15 mmol/L Mg** )2 pl, INTP
(10 mmol/L) 0.4 pl, £ F #7351 4 (10 mmol/L) %
0.4 pl, TagDNA R & 81 U, AR ulo

(3)PCR ¥ # &4 W% 2,

4. W F R FF 0 oF PCR FYE=Hi% Fig %
RAEWB AR WA W T, X mE W@ I 6 NCBI
W3 1) BLAST #:4EF & , 8 Frill £ 31 5 GenBank
FPIEM B95S~23S rRNA [8] B X 1 RrompA B9 ¥ 51
#TREE LR, EERERENS BREK, A
CLUSTALx 1. 835k 4 Xf B #5 /7 51 #£ 47 Ho Xt HE 51, 4R
J& i& /7 PHYLIP 3.63 # #f # SEQBOOT # ¥,
Bootstrap 4+ ¥ H & 3 1000, X i Jukes-cantor B
BRR , % Fl Neighbor-Joining (NJ) B # F %, K Ik
547 DNADIST.NEIGHBOR # CONSENSE # J%
BEIREHLW,
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1. R A S R 4R 427 RpdRA, H o 4 o
35 R B 392 R, kM KL ENRTE
BEHFRF G ERENSREE, KhaWhE
#8100 H 523.4% , RARE M 327 R b5 BH®
76.6% , AL EFPEE,

2. PCREG I 25 31 - 42 Y09 1 0 o {9 FK 00 48 B 1A R

®1 ATRMNESRENSY

Gk HYPEH F # KE (bp) f E (bp)
B33 2383(+) 5'-CGACCTTCTTCGCCTTAAAGC-3’ 21 3084~3104
23Sa( - ) 5'-TAAGCTGACTAATACTAATTACCC-3’ 24 3495~3472
2386( +) 5'-TCCTAGGCATTCACCATA-3' 18 3105~3122
2385 (-) 5'-CTGCGAGTTCGCGGGAGA-3’ 18 3358~3341
PEAR ompA190 70p( +) 5-ATGGCGAATATTTCTCCAAAA-3’ 21 70~90
ompA190 701n( - ) 5'-GTTCCGTTAATGGCAGCATCT-3' 21 701~ 681
®2 RWEGBRK PCR I H &M
Bk FiAEHE (T, min) BK(T,s) (T ,s) TERK BIGEM (T, min) ¥ i Bi(bp)
2353/23Sa 9,2 55,30 72,40 30 72,7 412
2356/23S5 96,2 59,30 72,40 30 72,7 254
ompA 95,3 54,30 70,30 35 70,7 632
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PeA36.0%, EAMBET AREMBRLEERN2.0%,
“HENEERPERN2.0% ; R B PG KB IR
R H30. 9% , BEA B L SR R 3291 %,
“ENESRYLER6.8% (F3). HERAKEBEAAE
4 90 B 0 oh i R e R 36.0% , B FEZEAR B0 P g
RGP H30.9% ,HERBELITFEZE (¢ =0.699,
P=0.403) ; B 55 B 3L 52 UK (R 7E ZRAK S 08 o B9 R
RE919BERTELWERPRRLEE2.0%
(¥’ =30.4,P<0.05); ZMEHPHE B F
16.8% BERTLEWHEBRTHESREFE2.0%
(" =13.287,P<0.05), H £ ¥ 6 8 v K ) B
B2 RIS EEER SRR, BF
—ERREL, FHRER 2 MR RERTHF,

HRESRIE R BBV IE 2 MHEREETRTF.

PCR F=H1sa 3k & R WA 1 FIE 2,

£3 PCREWZE

B.b.s.|  SFGR HERBE(%)
i R# (%3 (%) (B.b.s.l/SFGR)

£WER 100 36(36.0) 2(2.0) 2(2.0)
PR 327 101(30.9) 95(29.1)  55(16.8)
& it 427 137(32.1) 97(22.7)  57(13.3)
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bp | 2 3 1 bp

1:MarkerDL2000; 2~4: & Y5 M R 3R B HK HMERR 2 5.6 %
AR e SRR YRR A 7 BT R
E2 KW PCRY MY Bk R

3RS RS B .

(DA KRB e (& . W 5 4k 18 2 1 DNA B 51 5
# fr 4 R JLS1.JL70, 5 GenBank H #J 55~
23S rRNAJH] f& X &% H BT 51 i 47 R IR 1 o 3% an
3. BT JLS1 SAZERILENRBRRIAE
wEep 3 B HLJ-111(DQ102468 ) [7 4 100% ,
5N EHREFER S E K E % JLHCH(DQ150549) [Fl
WHER98.4% , 5 M ARE K H L X 43 B 0 B8 Bk
i12(DQ188939) i [l I 1 4 98.0% , 5 B B #x HE ¥k
NT29 [ #:99.6% ., JL70 5 HLJ-111 [ B ¥ K
97.6% ,5 JLHCH RHEHEX97.6%, 5 j2 B R E
#H97.2% ,5 NT29 FH#98.0% , JL70 5 JL51
Z I8 # R R K976 %

VS116 —
PoliB2 B.lusit ania
HP14

1000 B.japonic:
_E(:Inwf!l 1 1ERIER
899 r“

1000 abzolii
—E VS46l B.afzelii
1000 jl2

; 722"
—E 20047
840

CFCIE
E(Jt}
35 JLHCH

665 o
B.garinii

—1505

CA2 )
980 B.ander sonii
19952

—1 649

3_)[}] IN127

913 _Egsm_ﬁ
212
B31

¥ %1 5 VS116 (L30134 ), PotiB2 (L30131), HO14 (L30128),
Cow611C ( 130125 ), J1 ( L130129 ), VS461 ( L130135), jl2
(DQ188939 ), 20047 ( L30119 ), CFCIE ( AB178379 ), JLHCH
(DQ150549 ), NT29 ( L30130 ), HLJ-111 ( DQ102468 ), CA2
(L130123),19952(L30118) , DN127(L30126),25015(L30122) ,212
(L30121),B31(L30127)

B3 EMRIRAER 5S~23S rRNA AR K B H BT
R 97 H 3%

(2)BE A5 B SL SR A - U R 3R A 2 AN BE S B
SRR DNA R B, 43 Bl 4 JL-3(DQ188830)
1 JL-95(DQ188831), EH B %51 ¥ 5 GenBank
) ompA M, 190 X 10° BB R 75 #1477 i 4
R MBS TE (E 4), JL35MAEES N
AR K 1L DX B A TL-02 5 ) O
H99.8% ,5 Rydkina'® % M 74 1A F1) T 3 [X 43 55 19
— RS FER I DnS28 #k [ W HE H99.3% . JL-955
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Sekeyova 21! ) 7 ¥% 1% 3 4r B B IRS3 4k f1 [RS4
BRI RE H97.0%, AFEINRENBREITE
ST R HL-93 48 B 48 7 FE R R DA & H A< 37 7 IR
1A 4] B — 3 5 T AR B 53 97 I ) B J L-3 7E B B 5 K B
P F] DnS28 £k FJL-02 4 BB 4 3% b5 JL-95 58
WARTEH ZBK IRS3 #k A1 IR BRE—1N X |,
HA5H A XEEET,

— HA-91

S\ - el n]
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massiliae Miul

M
heilongjiangii
HL-93

BI-90

Lsiberian

0.1

JE 515 : S(U43805) , africaeESF(U83436 ) , R. conM1(U43794),
montanensi ( U43801 ), IRS4 ( AF141911 ), IRS3 ( AF141909 ),
rhipicephali( U43803 ) , massiliaeMtul ( U43799) , DnS28 ( AF120018),
JL02 ( AY093696 ), FUJ ( AF169629 ), YM ( U43795), HL-93
(AF179364 ), heilongjiangii { AF179362 ), slovaca ( U43808 ), R.r
(U43804) ,HA-91(U43796) ,siberian( U43807) , BJ-90(AF179365)

B4 B ARSI UK rompA B RRIFFI R KA
it it

MR E & PCR ¥ 3 51 4 2 LUA KB 42
HER 5S~ 23S rRNA [H] [ X P4 ] 2 B 4R <57 X &% it
Mo S4B AR L, SRR IR IRk (RNA R E M
HFI ML B ME, B3R 2 N ILM l(23S)
Frrf(5S), MAA 1 48 N rrs(16S) o rrf il rrl
YL rrlA-rrfA-rrlB-rriB BTE R B HEF F 6 5 B Hl o
rrfA il rrlB Z G 7E7E 1 4182 bp(B31) MR , &
A FRARSER) rel i orf R, A G HERBEH, B
HEFINRETELZHNEEFIESR, XEHRH
SR ETERMBEEERA B, 55~23S rRNA £
PR 6] 8 X 0 4R L 4347 o 38 D 306 08 o R e A 47
HAEMPLE.

BEASMBEST SLIKIK PCR 3 51 W R R S
FLAE M, 190 X 10° SMEEE A ZEE (ompA) 75
Wit . ompA BB RS ABEL WK R A B

EY T %E A S 5B A RGBT T R AR 8 BOR &
R, BT R B AR % E, T H AR
HoP R v 7 0 S 9% I 5 BT LA 5 BT B A G K
HRAESR RN, AR ES XL EEFEE TR
AR R E B F S BR
HEI YR A BT A 4 54 T EL BB 98 Y 51t B A #&
BrRRkARRBMRERTRZEKNER,FHA
%25 B AT B N R B R A X R A KB 5T

Rr190.70p/Rr190. 701n & ompA HH A TF
P BAERN—BFH, iR BKEN629~
632 bp, Al AN 35 B SR A BE S RBE S MR, 1B
AUBRNERRESRAB I RKENER BFE
BEMSEBER L

I 5 b X 4 9 T Wt % R PR o o A T B4

RSB B R A BE R A L SRR B fH R BLAR

TR TE 2R R R E R TERKEB T
BRREEEBEER, SHTEENKERKE
W T AW B —E R ER M, A
FERAARELPERBRARKRENES,BH
oy 55 4 Vi TR Wt 3 1 W JRR e T 65 R b 0o SR e 44
RRFRAE R, W R WA TR B, X3¢
BRI AR OER —ENRHAER. B THRRER
FEFEA b X AR 9 b, R OB R A0 T LA 9 B 3
FE 7 AR X AT A 358 0 %, 0 38 B iR BUAH
OZ B T8 Bl H5 1

TE 7 AR IX -2 0 B M8 e R T B 2 491 BE SRR
SERWER I AR KGR AR R &Y, H
A B AR AL 2 ¥ BEE R % B A R ST 8 UK AA Y 3
B, BT LR R Y6 S L S R 5 1R R R
TR A [ o e e ] — R4 9 B8 Lt R A T SRt
RO HElT, B Z#— P TIERIESE. EH
REERFRY, W EWHEEIE NSRBI KA
EHEELARIBETRIA—ENER. AR
SRR W PR BRRE ZRTRERKE
WA e O S 3R U3 B A 3 Bt X 2R AR R B A A
W EEEBEN, X 5REEBRRE RSB RK
e EEEREN OB —B

TE 42 Y BE WLFN FRAK R ER AR U B T 2 AR IR
EHESRBE PR ERTHESRRREE
HTEWEEPNESRRER, XUHSHKAR
TR A0 BE R PR SL SRR A S B IR A TE A LI
FAX. RMBINESBRRIEAEARRS,2
J AT DA by R — A AL B8, T ELAF 7 T AT 4
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XL Mg, X—-HRASIVESBREMBR
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PR A R 0 1R 2 Xt I A 458 A0 R B i e AR
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17 R 88 e 4k [R5 1 LA B R JLS1 A JLT70 5
A I JL AR A 7 ARt IX 4 BT ) R Y B R 19 [RD DR P AR
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7N B PR HE X B 1E BC B 4 BE R 5S~ 23S rRNA [ & X
FFHAERA K, X — 455 0 5 bkt X SRR % 8
FRBEH BT REREE T A KIE. JF B TR
B.garinii BHBMFESENEMERENERRK
HEEGIRZH, A REMREASL MR A, A
PR TR AR JL-3 R JL-95 %9 & 22 18] 1 [R) B 4 R
88.0% ,ZRE K, HHJL-3557 7B M BE & Bt
SLFE KK DnS28 #k LA B JL-02 ¥k [F IR 13X 99.0% ,
B AHER B F R —A, JL-9545 Sekeyova % 2000 4F
37 V8 £ 3 B R 0 o 4 B8 B B M SE T A BT A L
FEWR M LA A B BE A B BE ST 7 UK 4R A BT AR R : IRS3
B IRSA BRB R IR, R HERI7.0%, 7EE 3
BRJL-95.IRS3 ¥kl IRS4 kX — 4 X A A ~r 52
KEMEREBIEE T, AFEEKTE7.0%, JL-957]
EREREALBRFAAGEANEZ THERRE
IRS3 #k \IRS4 # 1 BE & # B 37 SR KK, L 7T BB B B
R KRR R . KRN RHAER
FTFHE—FHTR,

SR, EHE R X AR S A  R
WERFA KR AR & /g, gl BANKE
B E A RIS W0 45 A 7R 1] B w R 8RS IR OR
ZU LRERELEREIEBTRARELRITRE
FEUR b, (1L 15 2 2 W R AN B 1Y, B U 4 12 K 4B
BB 2 MORIRA . X T 2 R AR 1 1 sURAT
Hh X B — SR R R AR SR B R B R AR A
frieWint, N5 B3 £ MR E A B 1T 8

AT WAL GT R NG T B, B3 F 2 A R R A
BE S ERAER
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