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poxt, EAk NW1203 A4 %475 B @E, 5 Chryseobacterium sp. F30 #9484 k15 100%, HEALA 4
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Isolation, identification and pathogenic characteristics of
Chryseobacterium sp. from Rana catesbiana
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Abstract: [Background] Diseases, especially bacterial diseases have been a big challenge in American
bullfrog (Rana catesbiana) farming. Due to a high diversity of these pathogens, rapid spread of the disease
as well as high mortality rate, the bacterial disease in the bullfrog is difficult to prevention and control.
[Objective] In order to study the taxonomic status and pathogenicity, one bacterial strain NW1203 was
isolated and identified from diseased R. cateshiana. [Methods] The strain NW1203 was isolated from R.
catesbiana by streaking plate method under aseptic conditions, followed by morphological observation,
physiological, biochemical tests and 16S rRNA gene phylogenetic analyses to identify bacterial species. To
investigate the pathogenicity of these bacteria, artificial infection followed by hemolytic test and
histopathological examination were performed. [Results] Based on the characterization of physiological,
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biochemical examination and 16S rRNA gene sequence alignment, the isolated bacteria NW1203 was
identified as Chryseobacterium sp. with 100% sequences similarities to Chryseobacterium sp. F30.
Furthermore, phylogenetic trees showed bacteria NW1203 was grouped with Chryseobacterium sp.
Hemolytic tests showed the strain NW1203 exhibited strongly hemolytic to the erythrocyte of sheep, mice
and bullfrog. Artificial infection test and tissue section observation of infected frogs indicated the strain
NW1203 had strongly pathogenic to R. catesbiana with LDs, values of 4.753x10° CFU/g and could cause
severe pathological changes in main tissues including liver, kidney and spleen. [Conclusion] This study
indicates that the bacteria strain NW1203 was a new pathogen causing bacterial disease of R. catesbiana
and provides a theoretical basis for the prevention and control of bullfrog diseases.

Keywords: Rana cateshiana, Chryseobacterium sp., Pathogenicity, Histopathologic changes
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T AT X — i & 2 E R B AR 42t
EEEAERERY . HEmY, hERR
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1.5 E#k NW1203 gy A TREERIE

NW1203 #4271 TSA AT 28 °C 155 20 h,
X P AZ B R A, AR BRER K R R R, R )
W%k 108, 107, 10°, 10°, 10* CFU/mL, KA
M T T EOE I E dE AR . U TE 180 cmx
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5 6 2, Horp 5 NG 1 AR ; BI55R
WL 2 4, SRR A BE A4 1 4 iR i
2 4, YL RN BRZH 4% 1 2 AR e R 2Pt 20 H,
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I A PR K AR I AL T JE B /N TR R
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SLHATE A ; TSA Al 28 °C 1535 24 h #1 48 h fif
WETE S UL A ALK R ] AP 20E 41 14
YER A LIS H IS Hugo My
i
1.8 Btk NWI1203 B FLE

FH DNA /i il 2838055 5 1l 25 bk NW1203 1
JEZH DNA, a1y 27f (5-AGAGTTT
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(50 pL): 2xTaq MasterMix (Dye) 24 uL, F. T
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JO ARS8 AR I . SR NW1203 B X 2F i dh 71 A
TG, YRR RS PR, TSR A
3, BECTRE, MEIRRIGAZ R, Rl
BT AL FNBE B TR, A AL Tt 2E R
FIE (B 1A B). i) K B0 AR 7™ B 14 2F B JHF
PR, HEEEARS], AIEBE(E 1C); AHFERE
AN, RRVHABE ;s AR B W2
JE A D IR B AR . N TR I 25 L I
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Figure 1 Main symptom of R. cateshiana after artificial infection of bacteria strain NW1203
e A ARRETFEAUS RO BRI . B B AT BEEAUS RO E; C: JFMR, AR

Note: A: The skin of the back and hind limbs of the R. catesbiana falls off and fester; B: Forelimb, abdomen and hind limb joints of R.

cateshiana are severely ulcerated; C: Hepatomegaly, with spots.

F1 FEATRPRWLER

Table 1 Artificial infection test of R. cateshiana

BT WK AR SRR G Sk
Infection mode NGl GG Dose (mL) Number of test Death number Mortality rate (%)
(CFU/mL) 1d 2d 3d 4d5d 6d 7d 8d
W s 4.36x10° 0.3 20 1 2 4 31 5 3 1 100
Intraperitoneal 4.36x107 0.3 20 0 2 1 41 3 2 3 80
injection 4.36%x10° 0.3 20 00 1 21 1 2 3 50
4.36x10° 0.3 20 0 1. 0 00 2 0 1 20
4.36x10° 0.3 20 0 0 00O 0O 0 O
Saline solution 0.3 20 0 0 0 0O O O O
B 4.36x10° 5.0x10" 20 1 0 1 2 3 1 4 2 70
Wound soak Water 20 0 0 0 OO O O O 0
TeAN G 4.36x10* 5.0x10* 20 0 0 1. 00 0 1 0 10
NiETHeEnG sealk Water 20 0 0 000 0O 0 O 0

22 fRMEFEHLAFETL

JYY NW1203 B, il . B . PsE R sig]
SURAEIAE, FEURHEARLOLE 2, HE4guns
i ARk

J: IEE AR 5%, AR, 2
FeL BRI oA T b (] 2A) 5 e AE IR, A g HE
GUGAS . SRR, AN EIRAE, HElAs il
2B), #hsrd14iFeim ™ & (E 2C).

B IR/ NEE RN, BV B R AN
HEF 5T . FBRIEWT, SR RPRG IS, B/ NER

JZUCTEMW, AMHE R, AR, s ek
it 21 (] 2D); e B /INE L B A, R AR
B, EREEIARN A, RIREEEL, €
WL 2 (K 2E), B/NERIRBE, AR (K 2F).

f . TEH AR 20 PR 25 AR A2 | AT A ) A
(51 e S O £ S A e 1 R = s S e 2
WATAE, AR, KB A, B
MR (& 2G); JmEMR AL eI ™ E (K’ 2H), #B
SYIGLH AR . 2 iadl, ST A0 AR AR R E R it 2k
i, WRELAHAIIRSE | B, EvEdniE 2 (& 21).
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Figure 2 Histopathological changes of liver, kidney, and spleen of diseased R. cateshiana

W A IEWITFHZ, B: IFANMIRSE . BOEfR(Ek 1), HA=fb(@Ek 2); C: JFHLmM(EK); D: EWHEHHA; E: B/ME
E MRS, LIRS 2 (K 1), FAMEEREAE L 2); Fo H/NREREL 1), FMEREYR®EL 2); G IEWM
M H: AL EARMER); |0 MALMILIIE . 200Ek 1), SHRNERVIREL 2), BRI 2 (L 3).

Notes: A: Normal liver tissue; B: Hepatocyte necrosis, nuclear lysis (arrow 1), obvious empty bubble (arrow 2); C: Congestion of liver tissue
(arrow); D: Normal kidney tissue; E: Swelling, deformation, red particles increase in epithelial cell of renal tubular (arrow 1), renal tubular

cavity narrow (arrow 2); F: Glomerular atrophy (arrow 1), enlargement of renal capsule (arrow 2); G: Normal spleen tissue; H: Severe
congestion of spleen tissue (arrow); I: Spleen cell necrosis and empty bubble (arrow 1), deposition of hemosiderin (arrow 2), macrophage

increase (arrow 3).
2.3 B NW1203 RYEE . ~
231 AT
Pk NW1203 7 TSA i | 28 °C 5577 20 h g
M 2 QgL e S 8 (8 3) . AR K ,
NW1203 [0 2% [CIHMFF IR, IR KN R
(0.5-0.8) umx(1.5-2.2) um, Wil 147, Wisinht sl
BAR, KREZBMAALE, TS, AReizsh, T
FZEA, 76 TSA A FH557 48 h, WKIAE, HiZ

Zy2mm-3mm, SE6., EEY, REDGHE, PR B3 NW1203 EHRERE
Bl s, Zwlrsoi Scanning electron micrographs of bacteria strain
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232 HEAEb4EE LT, ATRI A . 2 2P R, AN KR
XPTRRE NW1203 i1 TA- A ALIAES , BARZEIRIL s Bess . DL FiRbss B S5l Tl o b i

F MHOEL RN AR, WITERHEIIE A R A A, L, M b

K, AL, B, WM. DNA BEFRTE, BE7K  Nw1203 4 #HF /R 417 (Chryseobacterium sp.).

&2 BEHK NWI1203 R HIm O Fp ey R BUEHE BLAR
Table 2 Comparison of phenotypic characteristics of bacteria strain NW1203 and its close species

Hitk Strains

I H Items 1 . s 7 : -
12 Yellow pigment + + ¥ + " n
5°C 4K Growat5 °C + + + + _ Vv
30 °C 21 Grow at 30 °C + + + + + o
37 °C A1 Grow at 37 °C - + - - + +
42 °C A1 Grow at 42 °C - - _ _ _ _
% FEBLERE McConkay agar + + + o _ +
B4 MR B ¥R Ornithine decarboxylase = - - NA _ _
ke BRWUK 1 Arginine dihydrolase - + - NA _ _
i BRI FR M Lysine decarboxylase = - - NA _ _
Hefiitii Catalase + + + + -
A fLF Oxidase + + n + .
DNA i Dnase + + + — + +
UNBEAREE Lecithinase + + + NA + +
IR Urease - \V, _ _ _
i Gelatinase o + . . . .
B-F-FLik (A ONPG - + NA NA - =
VEMIE Amylase + + + + o _
filifiRER 14 )5 Nitrate reduction - + _ _ _ _
FrigIREL Citrate + + + Vv _
I:Ji 80 Tween-80 + NA + + v, o
Hi% %2 Tyrosine + + + + + -
L Aesculin + + + + Vv "
K#%F Salicin - NA _ _ _ _
H5[E Indole aF + + — NA NA
H,S 74 H,S production - _ _ o _ _
T4 8% Glucose + + + - + -
UJ?#@? Sorbitol — NA _ NA _ _
FZ=H Rhamnose - NA _ _ _ _
7 ZEHk Maltose + + + + + -
AILEE Inositol - NA _ NA _ _
JHEME Saccharose - _ _ _ _ _
FR[HL{F 4% Arabinose = + - - - _
AHE Xylose - - _ NA _ _
H#E 1 Mannitol - _ + _ _ _
H il Glycerin + NA + + Vv n
FLBE Lactose - - _ NA _ _
3 Trehalose - _ + o ~
JLH Fructose - _ " + 5
214 — % Cellobiose - NA - - NA -
£ Ethanol - NA - NA = =

Note: +: Positive; —: Negative; V: Variable; NA: No data available. 1: NW1203; 2: Chryseobacterium oranimense DSM 19055"; 3:
Chryseobacterium joostei LMG 18212"; 4: Chryseobacterium jejuense DSM 19299"; 5: Chryseobacterium nakagawai JX 100822"; 6:
Chryseobacterium lactis JX 100821".
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2.3.3 16S rRNA EEFHI2 1

BRI KRk NW1203 1) 16S rRNA J:[H PCR 43 74
BERCHL VK LIE 4, MPES SRR, Hikk Nw1203
) 16S rRNA ZE[H K 1 433 bp (GenBank &5k5 K
MH557216). % BLAST Xfi#ikk NW1203 (¢ 16S
rRNA LA P AT AR Foxs, S5 5RRBT, bk
NW1203 5 Chryseobacterium sp. F30 ALk
100%, 5 Chryseobacterium oranimense DSM 19055"
1 Chryseobacterium joostei LMG 182127 (i AH{BI1:
>k 98%; T £ EZTaxon Pl S5 hm ik Bk Ho X i 45 R
BN, BEFE NW1203 5 Chryseobacterium jejuense
DSM 19299" #1 Chryseobacterium nakagawai JX
100822 AR, B 98.87%, Lk
Chryseobacterium lactis JX 1008217(98.58%). i@k
A=Wy BRI MEGA 6.06 H i R 50 & A4 (41 5),
iLLAE B B NWI203 8 T 4 AT E
(Chryseobacterium)Zj#% . {H i TPk NW1203 3%
BURSAES LA EARUE R —E 25758 2), KL, %
BIEEMEL . APA AL & 16S rRNA JE 741
FEXSEER, SEREM NW1203 4 e 18 R E i
(Chryseobacterium sp.).

bp M 1 2

5000
3000
2000

1 000
750
500

B 4 NW1203 H &Y 16S rRNA E[H PCR i #8774
Figure 4 PCR amplification products of bacteria strain
NW1203 based on 16S rRNA gene

Note: M: 2 kb DNA marker; 1 and 2: PCR products of NW1203.

3 WRE4®

A S0 DA AR AR R N 3 B B — bR Al R
NW1203, ZiF i fEites . A TRl A 29
PSR, H57 Santos 5% 4 TR B P45 55 1 ] KTb
HEDD By NW1203 B 2R i HA s, AT
SLRA SRR BIGERA ST . B A F R
BN A B ARAE . X NW1203 B fTE 25 B Al
AR A LR, 2R R TS B,
16S rRNA K& [K 7517047 i 7 H-5 Chryseobacterium
sp. F30 MAR{L: R 100%. H F B Rk NW1203 1 16S
rRNA P15 2 & R4 WA WA PSR T
99%, HiZPERSELE £ B9 A4 B AR AL RAIE 5 3L 16S
rRNA LD RS AR /Y K R A —E 2257 (3R 2),
R, %8 Wk NW1203 8 4 8 FF 3 R 2 fp
(Chryseobacterium sp.), TiiFh i E 843 fF Tk —
HHISE

SIS T B FHFlavobacteriaceae) 4
#4158 (Chryseobacterium), HAiZECicEA
60 ZFPT, T ELUT JLAE AT Bk pliaa e o2
VTR R, S EAEE R ER A R SO
. AR A Z R, miaEs ik
Bl W) e R A RE T 3R B K R 6T 4 AT
(Chryseobacterium scophthalmum) . 7= 15|W 4s # FF
(Chryseobacterium indologenes) . Jixi [ 4 I ifi 45 B
T# (Chryseobacterium meningosepticum) ({2 T4+
ANV 18 Elizabethkingia)ZEt0%, r4rsk i T
BEFI ML A, A T R &
FhFRFEK ™ shpsm m 1 2 TS, Britim 5t
WAKHABL, EmP . Shahi 25PHRE K564
HHFHE (C. scophthalmum) il 5| K256 | B EE 6P 4%
HARR AR IR, SRS | LU E S
SR FEREM Rk %™ | Boran %L
PRI AT (C. indologenes) AT 5|2 1 fils - FhAE
BT . MRS e K O IR SR R IAE, L
B ERSR ; Bernardet 25 PR PSS 2 FRA (Y UK
PO £ 23 B BT RR IR G AT (C. joosted)
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TEY I8

77

99

57

77| Chryseobacterivum oranitmense DSM 19035" (jgi.1083873)
100 Chryseobacterivm sp. F30 (MHO041133)
NWI1203 (MH1557216)
Chryseobacterium jejuense DSM 192997 (EF591303)
— Chrvseobacierium nakagawai NCTC 13529' ( JX100822)
Chryseobacterium cuficis DSM 230317 (jgi. 1085887)
100 Chryseobacterium culicis R4-1AT (FN554975)

>8 Chryseobacterium rhizoesphaerae RSB3-1' (DQ673670)
Chrvseobacterium aguifrigidense CW9' (ETF644913)
76 Chrvseobacteritom vietnamense GIMN1.0057 (HM2124135)

[ 67 Chrvsesbacterium bernardetii NCTC 135307 (JX100816)
Chryvseobacterium indologenes NBRC 149447 (BAVL.0O1000024)

001 Chivseobacterium joostei DSM 16927 (jgi.1096615)

i I Chrvseobacterium joosteii LMG 182127 (A)271010)
Chryseobacterium rhizoplanae JM-534" (KP033261)

79| | Chryseobacterim lactis NCTC 11390" (JX100821)
Chryseobacterium viscerum 087B-08" (FR871426)
Chryseohacterium ureilvticion DSM 18017' (jgi. 1096587)
54 Chrvseobacteriuim oncorfiynchi 701B-08" (FN674441)

Chrvseobacterium oleae C'1348 (11U336939)
Chrvseobacterivam lathvri RBA2-6" {(DQ673674)
Chryseobacterium elvmi RHA3-1" (DQ673671)

90

Chryseobacteriunt oraniniense H8' (EI204451})
Chryseebacterium lutewn P456/04" (AM489609)
Chrvseobacterivm carnipuliorum 9 R235817 (INY35269)
W00 Chrvseobacterium shigense GUM-Kaji' (AB193101)

Chryseobacteriwm tathuense THMBMI! (JQ283114)

Chryseobacteritom aahli T68" (JX287893)
100 Chryseobacterium fimigenitum SUR2' (LNR11705)
Chryseobacterium scophthalmum strainl 3028 (AJ271009)
Chryseobacterium meningosepticum ATCC 13253" (AI704540)

—_
0.02

B 5 Bk NW1203 K E X E#RAY 16S rRNA

Aquimaring penaei P3-1" { KM0O38086)

BERPLLEIRERFLEN

Figure 5 Phylogenetic tree (Neighbor-Joining) based on 16S rRNA sequences of NW1203
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T2 43 38 F BT RN R SR 1000 YOI L%

ST, BN T 50 BURCT ; 155 I S AR T BRI GenBank

T, (MR PRI 2% 16S rRNA JEH @1 Y BEfL 22 5.

Note: The bootstrap values (%) presented at the branch points were calculated from 1 000 replications; The sequence number in the

parentheses means the GenBank accession number of the strain, an
difference.

Didinen Z5PPF4EiiE L 2011 4F 11 H Z 2012 4F 2 A
30 1) - ORGSR RS AE T i T S BUR A
Chryseobacterium aahli ~ #lI  Chryseobacterium
limigenitum PRI & BEFFR . ILAN, A S HFF IS
R IR N S Y NI 2 N N U E R IR 2y S |

d T means type strains; The ruler length means a 2% nucleotide sequence

=2

Any

S 2 ol b R RGBT RS T s AT I L
TRATLER T T PR E BT, KRR F 22
1ok A TR0 s i M i i e Lo v, A E
FREWIIE T 7| 4 AT R (C. indologenes) il &k
P S EUREIER, A R R BT S
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Hopo g A 22, shahi 4850 KBRS 67 42
BRI (C. scophthalmum)/sk g B e AT 5| i Bl B 6
JREA, 68, . B, MAFAZRIM T, 68
SUEAENER . SERRELG, L E L B EIRIE,
ARFEAR I AE K R AR S50 5 A TR Al
AU EE ST T 4 AT TR0 A ek i BUR R
L, S5R 5N, A R AR R 1 g
A, ATRERGAREE CUR R B, L B BT
HAFEMN R, HEMRRASE . RAE . 25tk

KT HER G AT R AR, 1245 H0E A
—Fofr, A iR DL i <6 B B (C. meningosepticum) ,
AR . B . B S 2R
FP2%0 % BLE UE R T #0449 (Flavobacteria)
T H (Flavobacteriales) #5477} (Flavobacteriaceae)
PN YS A i (Elizabethkingia) , A kifi5 48 W i A7+ e
Y18 (Elizabethkingia meningosepticum)®*? A5z
KPR 3 BS A TR bR NW1203, 2B 8088 . A=Ak
K S 16S rRNA LA 81 ot , e IH)m T4
¥4 & (Chryseobacterium), 1fii HiA N # A& NW1203
SRR, BIZIE S R BE R a4 A
SRR TR A KSR R B
RFFE HEA T IZ 251, — BIRGOK ™81,
IBITMERERCK, RIS YOG I AR AR 55 K™
Y E BT IR
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