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Figure 1. Sampling sites and quantities of ticks.
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FHERGE AR B EARIIA . BA RS FEF 5 55
AR) . B EIRFEAHE 8 A RAE S (AR . M /RE5
AR AR, SRR FEFEERL, SR
DURTFARMGAR IR LRIIRAR) . SRR FEHE 1 AR
SLEARTAE T A )RR R BEIE 2 A SRAR S (AR
S H A 1X), SRAE SR B ATAR T A DLR I8
6-106 km, >R 5 FLT A (R 251 B AR R BEHL
SR BV 100 W B A 1 e R A MR S A
FEA MR FE R TC RS Hhal ] SE e =
1.1.2 SZEEY. 40 H 20 HIRA A MR I/
B, REITE 20 g A4, WA NS RSPk E)
Yrhots o HEWI/MNR T % IE RS 5 d 20 H
W /N HADRL 5-7 o/ H B HARK & 4-6 mL/H),
UES AR B S8 /AN RE , B/ DR
TR — R0
1.1.3  FEEH: 404 DNA $2BGRRI &R
HAEABHABRA D) BEIRGT & (Axygen); i
RGN & (Axygen); pMDI9-T #ifk, Ex Tag
fitf(TaKaRa); i@ BUIEEE IR . MH Blg Ry SR AL A1
W e 15 AR B (AR 9T 3 B AT 4% ), I B G o 5
(AR IUR AR A RA A, 2 RELEE SR
(T ARIBE BB RA A5 25840y (Bt
TR Wi R AT BR A 7)) s KIBAF# DHS o Jfsz
(A LI RAT)
1.2 HHEEIS B S AR

W 25 bR AR 1 R R A R RE AR R 35 >
HOREAS, FWSRS AR HEAT IR RS, IRR&
75%. 50%. 30%PAEEME 1 h, FHJCHE PBS B
Y 3K, ARIR 10 min, ZRAbER T AR AR G TR Y
J1 . B4y R ILER Sy, PN BRIk A 1 I
RN LA T80 8 SR e R 0k, R B % L)
F 37 °C IR, Bigf 2436 h J5BUH . PRECR

PRIVE HE PP PR B 3R 56, 200 /min, 37 °C 3%
Fig%, 1SRRI A R A T P R A E
1.3 HETESEHE LS

X 45 o0 B TR AS B 97 24 h BT TRIES T 10 75
BEEERGRE, A B 100 wL T2 % x4 13838 Bl
KB IR, 37 °C Z5FEE SR 24 ho WKL SHAT
NS FIHA IR o K53 B Sl A0 J5 A A P 2E 4 7 o 2% PR e
o, 76 mAEE N WS TR 1 TE AR
1.4 HEAERKZLP2H

W 1.0x10° CFU/mL RY4H R 350, LA
1% P42 R 0 T8 P g A, 37 °C.
200 r/min YR IESR, HER 0. 2. 4. 6. 8.
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30,
32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52h
R[] 5 EBORE 00 5 55 57 ODsgoo 1, LA FEFIY
W3 ARG IR FEAE A A R DARE SR i) A e A
B, ODeoo [H A AL FRZ: Tl A A AE K LR, A8ialEe
egktT 3 E I IHGE 7 .
1.5 MEREFRA R
1.5.1 AP ERRE 35 7R A AN 3 3.5 mL
il ARSI (pH 7.440.2), FRETESREE Y
A HIEE] 0, 0.5%. 1.0%. 2.5%. 5.0%.
7.5%. 10.0%, 200 r/min. 37 °C $55%d %, W H>
SIMEL ODgoo 8L, FeiE AT 3 IKE I H G 1T 5347
1.5.2  ZAPATR AR  FF 15 R A RN ) 3.5 mL
T3l P RE IR A, R SR B iy pH {5351
6. 7.8, 9. #HEMFLL 200 t/min, 37 °C JiFid ik .
K H 5 EL ODgoo 18, Feitf AT 3 IWEE XTI 5
o,
1.5.3 AT IMMERE : TR R R85
PR R A R 42 F 1Al 480 37 °C TE IR AR
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HEESE 20 h, ULESHH TR A I O
1.54 HEEMIRE: WA FRYER T AR A
fh¥EE T, Sl (IRRRZHMEFTI) +
MZEHAT R S E N AT, S (B EMEY
SRR ) AR R H R R R .
iR ERE : PRRE I D, TR L
Herr, AREEEIC s FARERE . ¥ 1%
HJE X R e i 2-3 Tl e ng At b, 4Bk
U1 AFEIERILE BiAi, 5-10 s INFETE R 213
BAAE A, 0, AR E M,
iehes IR . AT B9 K B SR R
TN BRI, T S| Wk T S 4T
HRBAPERNL, ke, AR MM, 1]k
s WIS R R T e R
7 22 °C FREFE 18-24 h J5 WAL 5 W s i1k & >0 B
PESON, il e+, ToARE AT, 0
MR ER A AR B B3R T35 A ik iz
PN BEIR R 7R 3L, 37 °C TH55% 48-72 h Ja Wi
FRBI B 5 B Bk (A8 R TR R 8.3 g BRPE S
R, TAEE AN, e,
1.6 ZiYBUREIRAT

e HRAC R SR k™, R R TR A
P&l 1x10° CFU/mL #] 2x10° CFU/mL, i F KB
MR TR, 504 T MH Bl (MHA)F
M, 25850 5 TPAR R A, AR 37 °C 1HIR
B, 24 h REUHRSEAR, DU R 2 i
P B, AR B R A R A B A
R UL BB RE . MR E A0 TR 245 W R Y
PR S ABUR(d=20); 14 EE UK (14<d<20);
R NHZH(0<d<14).
1.7 #0E 16S rRNA ZH b1 & 7547
1.7.1  51¥pit: PCR ¥ 35S (A=)
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SESIOHAR ) FPANEE K 16S rRNA K b3 5 19
PF: 5-AGAGTTTGATCMTDDCTCAG-3' (M=C/A);
PR: 5-ACGGYTACCTTGTTACGACTT-3' (Y=C/T),
DL 5 Bl e PR IR A6 .
1.7.2 405 16S rRNA ZEEP M E5MF . a4
PR ZH DNA il a7 & ik 1y i $2 A3 28 A
PRIGEERZH DNA, FH0RAFT-20 °C L 2idse
i 5 5E PCR K Z M 50 uL:2xEs Tag MasterMix
25 uL, AR 5pL, b, TSI 2 ul, ddH,O
16 uL, PCR ¥ 34#2EF: 94 °C 5 min; 94 °C 30 s,
52°C 305,72 °C 1 min, £ 30 MEFF; 72 °C 7 min,
PCR Wi [mllie, H i F BLi% 453 pMD-19T 24,
WAL B KA FT IS DHSa B2 200, X
A TR TINY -
1.7.3  ZHEBRIZ BN IR W FP45 R4 NCBI
P 3t (https://www.ncbi.nlm.nih.gov/) ) BLAST
KRG, WA F 5 1) 16S tRNA 7515 [F] &
(AN ] 241 14 7F GenBank H1 A AH G741 1617 BLAST
MLXT, EEA MR &EE ISFE T, I
MEGA 6.0 ¥ NI iIEMERGEABR, R
Kimura 2-parameter /5, H 285 i (bootstrap
replication) 1000 ¥, K SR ARG E 1 , 15 B ALY
1.8 YLLK

W imive i 21 220 HEg/NE Q202 g/H), 1
LR SR 5d, /N TGS L AR TG
JEBENLSY 7, B 3 H S ER LR R AR
LR SR (B SR E] 5050 24, 48, 72 h, AR
Hot Ry 5.8x10° CFU/mL), #E47 /N RS I e 4 e 11
FEEHE M, 0T HRZH J 0 L o 32 S35 e 8 IR R 7 AR 4
i FRAL, BRI EN 0.2 mL, MRERK Rk
WO 1 mL, &2 hBFHETT 1 OUER, FRLk 1,
I 3 REE LI, e/ BUAIR S fA AR
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FAET/NRAO L L B Bl B ETT IR0,
I AR ARk

1.9 SEiFEorE

ARIE G BT R B 2 O 2500, A
SAS 9.4 #fFh i ANOVA J5 3 ¥{E+SD Fl P
fl: P<0.01 Jy2EF & (FERh**), P<0.05 K
%5 BB GFERH), P>0.05 NS EEGE T
faf i),

2 ERFAM

2.1 HWESSWERE

FEAT LR R AT R AE A R AE B (3 12 AR
P A5 PHR A (R R AR AL R B 3 2 5 il
A, 5B )] BEAN A A TR VR K AT BERY
HER A BUR R R 0k b KR 1g , T 37 °C
Big% 24-36 h, BIRJRKH 2BGE . a1 MIBE R Df
PNHEVE (B 2), TAER IR IR (5% NaCl)
AR R, 37 °C 5537 24 h RIAT R h &R
ERRAESEIE, HKER, SHAE0E 3).
St R R R, PR, AR
FRIRHES (K 4).

B2 ILBIRAEIHITFEE KEFIEG6 h)
Figure 2. Growth characteristics of common agar
medium (36 h).
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Figure 3.
(24 h).

Growth characteristics of high salt medium
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Figure 4.
(x1000).
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PER P FERE SR 4-5 h 2 Ja ik AT B K,
FHHRLEF) 22 h iy, 26-42 h PEAFEER, MR @
MRIEATETHI(E 5). EI0 A 3 W A I i 4L
PR TAUE 2 AR 25 5 1 35 (P<0.05) LIS, H
ARASA RIS A] 5 3 506 25 558 B 35 (P>0.05)
17T X 2L T A A DN B [ 5 A 2 25 O B
(P>0.05), ¥E/RRAFAEL M,
2.3 B TER TR B2 SR

MEABTE pH N 6 MIRERAMET, ARKZHE,
2 pH o 9 MEEFRAME FAERK N RAF, Jfettrgnd
H(& 6), 24 NaCl #EM 2.5%ZF 5.0%HMme}, it
BRR I AR IE LR EE 55, >4 NaCLHR M 5.0%

ol UG

The result of isolate by oil microscope
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T 7. 5%AREE I, BEERR Y A R R I FE
fik, NaCl ¥R 5.0%K}, PG A SRR EE i
NIEEE 7)o eI, A RIS 3 4R
BRERANBFP>0.05), BnRGHELSN.
24 AEHIRBEER

SO RN . H Bl 22200, T
AR IR o A s iR . RO
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Figure

Growth curve of the isolate.
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Figure 6. pH curve of the isolate.
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Figure 7. Effect of salt concentration of the isolate.
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RIS . ARG S 45 SR O B s PE SR R
RIS 25 o FAPE(R 1), &SRR,
[GE R P R TRl S =L ORI SN E S22
R (O. oncorhynchi)fFF!,
2.5 ZFARER

3 TR AR T T 2 9 1 24 B 0 45 SR R
(F2), ZEMXIANVE . ZBiiai . ORE
LR SR EE R (d=20), PR R
AR 2 R AP EE PUMRABUR(0<d<14), X FERP
FE AR (14<d<20),
2.6 WEIREEER

HEAPEZE 24 h 8595, MFFREE F R IATES o
MG, BT BOm M R =R (A 8),
2.7 PCR ¥ BERGEREWHH

K AE G AE AL PCR ikl 16
rRNA SEH H AR, SH =P alifb i mios
HEF TR0 BLAST 4047 454 s, A 16S
rRNA K #4515 GenBank £ 72 o i3 A0 F6 =) &%
b B R/ INGE A0 PR ZEHLFE IR RIS 99% , 7E
PR EACTE R — 35y 32 b, ORTRAFIYZER
(E 9). ZILERE PR AL g 5 e 45 R A o

FT 1. DEERELEERN LR
Table 1.
of isolated strains

Detection results of biochemical characteristics

Characteristics Isolate

Maltose -

Glucose -
Lactose -
Mannitol -
Saccharose -
Oxidase -
Indol -
Gelatin

Simmons citrate

+: Positive; —: Negative.
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R2. HBEEMRAYRELER

Table 2. Drug sensitivity test results of isolated strains

Isolate
o Contents/ —
Antibiotics . Diameter of .
(ng/piece) . . Sensitivity

bacteriostasis circle
Ciprofloxacin 5.00 35+1 S
Kanamycin 30.00 0 R
Sulfamethoxazole 23.75 30+1 S
Amoxicillin 10.00 8+1 R
Gentamicin 10.00 25+1 S
Erythrocin 15.00 34+1 S
Cefotaxime 30.00 40+1 S
Penicillin 10.00 1941 I 8. ABHEAMKE

Figure 8. Hemolysis test result of isolate.

“S” is sensitive; “I” is medium sensitive, and “R” is resistance.

2.0ceanobacillus oncorhynchi (LT558824.1) France

14.0ceanobacillus oncorhynchi subsp. (KJ623594.1) India
—13.0ceanobacillus oncorhynchi (MH591773.1) India

11.0ceanobacillus oncorhynchi subsp. (NR 042257.1) Italy

8.0ceanobacillus sp. (KC013359.1) Sichuan China
6l 7.0ceanobacillus sp. (AY553089.1) USA

6.0ceanobacillus oncorhynchi (HG964473.1) France

5.0ceanobacillus oncorhynchi (DQ089679.1) Nanjing China
— 4.0Oceanobacillus oncorhynchi (KM974661.2) China
29 94 | 3.0ceanobacillus oncorhynchi subsp. (KP866216.1) Pakistan

90 18.0ceanobacillus oncorhynchi subsp. (KP866216.1) Pakistan
_': 19.0ceanobacillus oncorhynchi subsp. (KT008297.1) India
20.0ceanobacillus sp. (KF366401.1) India
21.0ceanobacillus sp. (KF906615.1) India
20 12.0ceanobacillus sp. (KC013355.1) Sichuan China
9.0ceanobacillus oncorhynchi subsp. (LC197853.1) Japan
100, 15.0ceanobacillus oncorhynchi (GQ903478.1) Hainan China
L 16.0ceanobacillus oncorhynchi (GQ903477.1) Hainan China
— A 1.0ceanobacillus oncorhynchi (LC213016.1) Inner Mongolia China
10.0Oceanobacillus oncorhynchi (GQ121034.1) India

17.0ceanobacillus sp. (KC013354.1) Sichuan China

—
0.002

E9. ETF 16SrRNA EFFIMEAERE B

Figure 9. Phylogenetic tree based on 16S rRNA gene sequences.

2.8 ZYiAEmEER

FAAE IR PR AS T8 22 I A S 2 11 AR Oy 203K
B S 1 S 58 /0N B X B A 4 /D B O B 8 25
5, #2836.0£0.4 °C, AEBTHEK, &4
] JC W) A8 Ak s FERCEAS S 6 h /I B B
RGPS EE , (R H B A ™ 3 1) L At b 28
R, FETCIKE PR REAR , B S % 80K 52 1E R RS

MRS FRILGE 5 0 AL R LA A 5
A, SIS IR ILE 5 A
3 Wit

8 L SV 2 R HE S P ey 1 2

A, IEREERR AR R | AN R R R,
I H WA A 3E WK (Lyme  disease) . £k AN 92
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I A
(Hemorrhagic fever) . 37 5o A (Rickettsia) . Q #4(Q
fever). FR¥%(Plague). BF i (Tularaemia), iif
W B (Brucellosis) 221, gbabh, W e (435 50 J&]
B AT 25 by AN 2T R R T AR A 2
Wy 22 FEAE B AR N R DA A2 4k, 5 Rt
MR U A — R . ik, A5
LA AR DL IRt DX A e 2 Jir A e Sy i
PR, X AR N AEAE B PT BEA TR A T B8 S 508
FEXRE PTG o0 B TR A AR A5 L B IR K BUR
PEHAT VIR R GE . IR R IR 8 %
R 4 AN RAE R W R AS h REAIL 07 16 1)
U AR N ER 2 3 O. oncorhynchi, 34
B AESCEG A 16S TRNA L 4rFLEY4
BEEZWKME, FFEHWL N O
oncorhynchi IMH, FH M T GenBank, H-5
4 No. LC213016.1. £ 263 [X Ay i Aupf A v
T3 B TR Y 4313 2 R0 A P 1 =F B R A5 31 58 4]
FEM IR EE R, MR R RN SR FE i 2 b
XH) 3 ASREE ORI T B AR, XS T AR
BE—5Eg ., AN, EIRFRATR MRS T TR
WM THEE O ERAE , WANRESE 2 HERR TS Yy
(R, B G g T Aok 380 A A/ MR 7 3 e PN 068 Tk
BEE—PAESE, ANTR I N R T A 2 AN T 1 B B
W TR S AR A —E B

EMPMER TAES, BRT O. oncorhynchi
IMH, 7687 E/R IR AR CUR IR AT 2 X%
AR A RE 4 B 2E 7 BT B (Alcaligenes
faecalis) . ZEWHEKTH (Enterococcus faecalis)Vh ¢ F
BRTA (Megasphaera)=5 5 ¥ 55 B UIAH G I AE )
B2 A3 B AT S B TR (Brucella) 359 R A4
EZ B AT FAT A 5 30 A5 AR B 2 373X 2L T
FELE WA P T 43 A ) = BE AN LG A5, o8 WY 32 ) A e

(Russion spring-summer encephalitis) .
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i B 2 R ARSI, R R T TR
LB LASN, i m AR e AT 5l ) (e
FIE) > P SCHRAGE , WFE 8 DRI 3 B
S T ATE Y, N ARAT AT RE H WAL R
o X IRy R WM BRI T, AR HE A Y
Tl 2 0 o S (A5 g DA A% 48 BE 3 A6 AN Wi
580 TEAWFFEH, AT UMIRA PN 73 2 LA E 1Y
O. oncorhynchi IMH J&—JRI A, A8 &
T I IR PR AR R 70 FESR N AT A 5yl DX e R I
i 987 - A T A0 DL R0, SR R K B R A ] X 24
6-106 km, Ft LSRR 530558 b A= WD 22 () 1
EANTER R o (HRBRATEBA 2 Bk Y X
sepa) i, =B IRAIKT . O. oncorhynchi
IMH ) S 70 (4 7] 285 ik -5 350 20 8 90 R 1 55 5K
SPGB A~ BRI MEY . Y
T PEIRF] 5%IF, Jr EARAE RAR DR AE:, (R
g A RATASE R B oR , B3t pH (A F|
9 IE, kAR R, B pH {E/NT 7 10
OB RRIE A AR s ARG o B AR A AL S TR 25
REIR, ARHZFRES, BR T AR S5
ERFATELISN, Hh A RIS B0 45 3R 5 b IR SOk
BN RA—, W 0. oncorhynchi IMH ) B Jit
SERAE RO BATE, R R AR . %0
AU A R o, SRR R
AR %EE Z) M B- N BE I S HT A 3R (AP 52 Py k) 2 Aoy
AT 254 LA SO HoA Ak 27 25 Wy Rt AR M 3 3R B
UK, ZIRI A R A R B S IE X S
W O. oncorhynchi ¥RITF=H 09 12 P 2513
A—F . O. oncorhynchi IMH FREE ML~FA 2 o
VL, $ N T T R B A AR DL S0 1 2 T )

B FRATIAR A DL A A SRR S T 2% 0 B AR B0 1
SEE T BT RE . AT 2% A [ s )
Bemyailnawy, AR D7 8ess B A Bkt r
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S SLg, (HRESIE 7d KB, D EEKkAE
fra@izsa/h, BR 7RI RSN, Rk

BUEMTRTBEAER, AR AR A 2. %

IRPETC RN RIS, SE Ut B A AT Y
MR AT L FR A BRAR A, I B RS 75 A R4 25 7 [

TEM? RN RIS , 7d Nk
WL FNFE T, 33Xl J I 18] 9 WL 8 A A2 A3 B —
S PR R A O, B 1) TS R A
5o MWHEAER Eartr, %S E N A4S Hb A
Pk O. oncorhynchi AbTER—A~7 32, J& TNt K
WA, SARK DI RIS W
P RHIE S AR S A R S o

AT B U DA L R N 23 B A 3 5 PR A G
BEYD, BD O. oncorhynchi IMH IR 43 5
R T HR R IR S B Fe ki, ik — B R

H 518 W AW 22 FEIE K R BE AR DG B 5 4 1L
T%mﬁﬁo

2 % X W
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Isolation and identification of a tick-borne salt and alkali
tolerant bacterium Oceanobacillus oncorhynchi IMH

Chaomulige', Eerdunbaoligao®, Tianpeng Huang', Mi Wu', Haiyan He', Feng Jin’,
Geriletu'

" College of Veterinary, Inner Mongolia Agricultural University, Hohhot 010018, Inner Mongolia Autonomous Region, China

* Animal Husbandry and Veterinary Station from Keerlun Sumu of Xin Barag Right Banner in Hulunbuir, Hulunbuir 021312,
Inner Mongolia Autonomous Region, China

* College of Animal Science, Inner Mongolia Agricultural University, Hohhot 010018, Inner Mongolia Autonomous Region, China

Abstract: [Objective] In this study, an unknown bacterium was isolated from Dermacentor nuttalli - a dominant
tick species in the area of Hulunbuir. Then we identified the bacterium by molecular biology. We also explored its
pathogenicity. [Methods] First, through conventional morphological observation, physiological and biochemical
analysis, drug sensitivity test, 16S rRNA gene sequence analysis and constructing phylogenetic tree, we confirmed
the taxonomic status of the bacterium. Then we did pathogenicity experiment on mice. [Results] This bacterium
was Gram-positive and grew well in high-salt medium (5% NaCl) and alkaline medium (pH 9), but its ability was
limited to ferment sugar, instead it only used some sugar (Simon’s citrate test showed positive results) to make
aerogenesis but not acid. It is sensitive for individual chemicals like ciprofloxacin, and most antibiotics like
neomycin, gentamicin, erythromycin and cefotaxime, whereas it was resistance to kanamycin and amoxicillin.
From the analysis of the 16S rRNA gene sequence and the phylogenetic trees, we found that the homology of this
bacterial strain and Oceanobacillus oncorhynchi from the GenBank database (GenBank: GQ121034.1) is over 99%.
Besides, this bacterial strain shows incomplete hemolysis and no obvious pathogenicity was observed in Kunming
mice 7 days after infection. [Conclusion] A tick-borne O. ncorhynchi strain was isolated, identified and named O.
oncorhynchi IMH and registered in Genbank (No. LC213016.1), which enriched the relevant data in GenBank.

Keywords: Hulunbuir, Dermacentor nuttalli, Oceanobacillus oncorhynchi IMH, isolation and identification, 16S rRNA
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