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Isolation and Identification of Serratia marcescens C3: The
Pathogen Causing an Antheraea pernyi Pupal
Bacterial Disease

CHENG Rui-Chun  CUI Jian-Guo. WANG Hong-Kui GAO Guo-Ping
SUN Shou-Hui QI Jin-Yu WANG Yue

(College of Forestry, Shenyang Agricultural University, Shenyang, Liaoning 110866, China)

Abstract: The technique of using the pupae of Chinese tussah, Antheraea pernyi, as a surrogate host to
artificially rear Chouioia cunea has been playing an important role in the biological control of the fall
webworm, Hyphantria cunea, in Liaoning, Beijing, Tianjin, Shanghai, Hebei, Shandong Provinces or
Municipalities and other places of China. Bacterial diseases of Chinese tussah pupae are the main ob-
stacle to mass rearing C. cunea. Based on the fact that the tissue in some pupae turned pink after lique-
fying during rearing C. cunea, which is a typical symptom of an unknown bacterial disease, a bacterium
was isolated and purified, and C3 was obtained. C3 was identified as a strain of Serratia marcescens by
conventional techniques, Biolog system and 16S rRNA analysis, and was determined as the pathogenic
bacterium causing the disease to Chinese tussah pupae by a test based on Koch’s postulates. The identi-
fication characteristics were described of the disease in its incidence in the process of rearing C. cunea.

EEWMB: EZRRFEARIBAO AR AL BT 4:55 H (No. 2007GB2B000059)

*BIAEE: Tel: 86-24-88487150; D<X: cjgsau@yahoo.com.cn © AR MR PR TIEE & 44858 http://journals. im. ac. cn
Yk BHA: 2009-05-21; #EZHH: 2010-03-10



830 wehGEHR

2010, Vol.37, No.6

Keywords: Antheraea pernyi, Chouioia cunea, Bacterial disease, Pathogenic bacterium, Serratia

marcescens

P % J5] £ G /N (Chouioia cunea) 2 5c % ¥R
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kR MBI R e, NEREFIRER
22°C-28°C (LA% gtz INHE A I IR ) o X 420 J5
FE I FE A AR (05 I T SRR 2 24 d, R4
SRR IR, B MR R A, AL SUR AL . 1E
TR ) 2 B Al e R, I A A 15 D 4H 2 T 2
BT €, | A B P A P 7 A A5 8 A R Y
WML, TETCRERAESRME S, R B pE R 5
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KA Biolog #4t, ¥ GN2 4 % E # (Biolog,
USA) 30°C }i3% 16-24 h, 38 3800 C3 Bkk
T U ) FH A% L 287 132 %%, #R 4 Biolog MicroLog3
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PE(33°C), HIELLME(33°C), fEfs A A B MR £h 1
i —f IR AR, AR AE T A R (R T R), A
SRR, WALII .

2.1.2 Biolog RGEE: MRHE Biolog GN2 R4t C3
BEAR 95 R IR A% O A B 25 R, 30°C #55%
16-24 h, C3 ABEF A A ME— A 26 Fh, R
25 MY ME—BRIEA 8 Fh, FIFIH A ME—fRIEA 61 Fh
(# 1), Biolog Z2GuMRHE C3 RIS o
PEAH YK EE R (ER 2): C3 WHRY Serratia marces-
cens [AIFH BRI REME R 99%, MMIMERT 0.5, %ash
BT

213 AFEEHH: X C3 WA 16S rRNA i
T PCR ¥ 8 | Jp 4 7, 15 24K BE S 1445 bp 11
16S rRNA #B43HE M7 5], H GenBank %554
GU212864, #:T 16S rRNA K FEF], #H C3
MM XS LHEERNREREM(E 1), C3 WS
S. marcescens FEF ¥k DSM 301217 (AJ23321)H141
H1 ATCC 138807 (M59160)' Al 7E—1 R4 kK B WAL
b, =#HHIHE S5 E K KREDT (AB061685)!"!
B—%, C3 WS LB F Pk 16S rDNA J¥5]
AR 5 T 98%.

F 1 C3 E#kHI Biolog GN2 #ilf #I| A 25

Table 1 Results of strain C3 using 95 carbon resources determined by Biolog GN2 system

i H Ttem

ik R Carbon resource

a-Cyclodextrin, D-Arabitol, D-Cellobiose, Gentiobiose, a-D-Lactose, Lactulose, D-Melibiose,
D-Raffinose, L-Rhamnose, D-Galactonic acid lactone, D-Glucosanimic acid, y-Hydroxybutyric
acid, Itaconic acid, a-Keto butyric acid, a-Keto valeric acid, Malonic acid, Quinic acid,
D-Saccharic acid, Sebacic acid, L-Leucine, L-Phenylalanine, L-Pyroglutamic acid, D,L-Carnitine,
Phenyethylanime, 2-Aminoethanol, 2,3-Butanediol

ASREA FH B E— I, It 26 Ff

26 carbon resources can not be used
by strain C3

Glycogen, Tween 40, Turanose, o-Hydroxybutyric acid, Propionic acid, Succinamic acid, Glu-
curonamide, Hydroxy-L-Proline

I 22 I ME— B R, 2L 8 Fh
8 carbon resources can be used
poorly by strain C3

AT PR A ifE—f R, 3k 61 Al

61 carbon resources can be used by
strain C3

Dextrin, Tween 80, N-Acetyl-D-Galactosamine, N-Acetyl-D-Glucosamine, Adonitol, L-Arabinose,
i-Erythritol, D-Fructose, D-Fucose, D-Galactose, a-D-Glucose, m-Inositol, Maltose, D-Mannitol,
D-Mannose, -Methyl-D-Glucoside, D-Psicose, D-Sorbitol, Sucrose, D-Trehalose, Xylitol, Pyruvic
acid methyl ester, Succinic acid mono-Methyl-Ester, Acetic acid, Cis-Aconitic acid, Citric acid,
Formic acid, D-Galacturonic acid, D-Gluconic acid, D-Glucuronic acid, f-Hydroxybutyric acid,
p-Hydroxy phenylacetic acid, a-Keto glutaric acid, D,L-Lactic acid, Succinic acid, Bromisuccinic
acid, L-Alaninamide, D-Alanine, L-Alanine, L-Alanylglycine, L-Asparagine, L-Aspartic acid,
L-Glutamic acid, Glycyl-L-Aspartic acid, Glycyl-L-Glutamic acid, L-Histidine, L-Ornithine,
L-Prolone, D-Serine, L-Serine, L-Threonine, y-Amino butyric acid, Urocanic acid, Inosine,
Uridine, Thymidine, Putrescine, Glycerol, D,L-a-Glycerol phosphate, a-D-Glucose- 1-Phosphate,
D-Glucose-6-Phosphate
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Serratia marcescens C3 (GU212864)
Serratia marcescens ATCC 13880 (M59160)

85

il_L
66

97

—
0.005

— Serratia marcescens DSM 301217 (AJ233431)

Serratia marcescens KREDT (AB061685)

Serratia rubidaea DSM 44807 (AJ233436)
Klebsiella planticola DSM 3069" (X93215)
Citrobacter freundii DSM 30039" (AJ233408)

Enterobacter cloacae ATCC13047" (AJ251469)

60
76 Klebsiella pneumoniae ATCC13884T (Y17657)

100 Serratia proteamaculans DSM 45437 (A1233434)

l Serratia grimesii DSM 30063" (AJ233430)
Serratia odorifera DSM 45827 (AJ233432)

1 4PIEEMER) C3 FISLLE M 16S rRNA FHIMAK R BEH

Fig. 1

Neighbor-joining phylogenetic tree based on 16S rRNA gene sequences of strain C3 and species of related genera

Note: Bootstrap percentages (based on 1000 replicates) are showed at nodes. GenBank accession numbers are given in parentheses. Bar, 0.005

nucleotide substitutions per site.

% 2 C3 HE#H Biolog MicroLog3 4.20 £E XG4 R

Table 2 Results of strain C3 identified by Biolog Mi-
croLog3 4.20 software

R4 FRERE(%) AR BEES eS|
Name Probability (%) Similarity Distance Type
Serratia 99 0.639 556  GN-ENT
marcescens
. - GN-ENT
Vibrio fluvialis 0 0 10.99 OXI+
. - GN-ENT
Vibro furnissii 0 0 12.36 OX1+

T AW C3 R AT REYE N 0 /53 5k 7 A~Fh.
Note: 7 bacteria were omitted because strain C3 impossibly belongs
to them determined by Biolog MicroLog3 4.20 software.

214 C3 EMEELER: RiF C3 WHRIWEERHE
A B A AL P, 2 R SE Sk ) b e
% B ¥R B T 1% 7 Bl (Enterobacteriaceae) V0 5 K 7 B
(Serratia); %43 Biolog R4 M1 16S tDNA #5143t
FriG RS E G RA B W) &, it — B 0E C3
Fh R0 E QT (S. marcescens), B R .
2.2 A E A 06 45

e i DO A B i 0 2 SRR, R C3 Ak 2
WG 4 d 20 80%MNE &M &, Hrb A 50%H) 1
FEIH S T G A B S R 21 X — MR R, XM Ak
20 2 i S AR A Ry 2168 1) il FH A0 e 855 R0 6 A T
B, BEIREAOEE, Sl i, W T
[ C3 TARK o X R HE Al AR 280 Hh R AE AR, Ak
MR B o B BN AT . A2 R UL, C3 TR 2
SR BB ] TG MG /N B A A A 2L AR T 2 R
218X — AR RAR R e A e D A 7
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g, 25°C I, —BEMAEAIR Hh BLE A4 RE fih 2 )
M, R EE 34 d I o s 0 E IR B R P T AR
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3-4 d, fREIF B P W IR AOAE A i, TR AR
FIBE T OBOKR 40 47%), —BEREAS +1 2 I 7 U A9 /i
gy, BRI, S R R AR A AT 7 0 AR
BT, A R R PR AT, DR A P 3 Sk 1Y
KHE, WA STURA PR LLE, o ERR A,
A DL B TR AR By I, R I AR A A
0 A TR — AR R DR A B,
i A B = (] [T U DL B AL R 412, T DL
DA A PR 325 Y TR, Sl B 0 A BE S, A
AR AR AL 5, A X TR ) SRR

GESEINT, T RO i S U ot A R L e
BILKE 1A AR AR D1 o e 158 DA P P e T AR
SRR, M ACRE B 5] AL H ORI, i 3l i
PRI Y, 9 1 0 A BE I A R i 7, 0 PA)
HEHRA A o

3

MRAEAE A2 O BIF 5T, HE A 0 10 32 SRR AL 2 A
Ax 25 A9, L I B 2 A 4R B BR 1R (Streptococcus
pernyi), R W LW 2 K A FE A0 A B ol K
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© PEMERMEMFRTEATIBRSHEER http://journals. im. ac. cn



TR VERIGI R WIS Serratia marcescens C3 WE /T B E

833

R 7 W PN AR5 1) RS A

TR T BV A 5 JU1 D0 19 A s Y e LR R R
WR R LU T LT, SR T — SRR R
BN B R R S R 1 AN N D <
il 24 RAT ) 1) 5 R SRR AR RE AR, TR, M A
TIPS IV S A VR O, ARy 21t 2 2 X —
RURFIEAS 1 A GE 125 AL 50 25 1T 2 181 D 1t 3 5 B 11
IR, A A R TR LI 1 A K

Pdent, YERERHA AN, Ko, fEAR
ZRE, FIIE R IR & B ARG A g e HiE . KE
A W AR A I e, 2 AR A 06 o g 23 R B A
WEhE | B . A R AE, 5
22 [ IR S R AR I U B TR TAE . PR X
7 0 399 4 Ak & R RN Bl 3R H R B, A Bh
P re 1 0 L /N0 7l A KT
Bt st B R A R R FR S Rk R R AF
RATRREEREEmB LT LA T o485 fH 8,

2 & X

(1] B, v B2 A 7 56 I e i e /) e — 307 Je — i
(R B, WENER, wi bW, B A 2mig,
1989, 11(1/2): 117-130.

[2] Eubih, SRR, B, 5. RRIE G TS F
JE GG /NI P BIF 5T . ok BE Ak K2 2 iR, 1997, 28(1):
16-21.

(3] EAETE, EUbRE. TR G SO 1o S G me /) g e
AR.TEBIAO K24, 1999, 30(3): 317-319.

[4] @RS, EREE, B, & R /g T %
Ko FHECARBIBEFE. FARARNE U TR, 2000(1): 26-28.

[5] Tian XL, Wang HK, Jiang FY. Reproduction and biologi-
cal characteristic of Chouioia cunea. Journal of Forestry
Research, 2002, 13(4): 331-333.

[6] g, TikZ. ERIMSRARE R—EEHH kA
BB EARDISE. RHRAS. BN 1. 2007, 44(4): 465-471,
622.

[7] Yang ZQ, Wei JR, Wang XY. Mass rearing and augmenta-

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

© PEMERMEMFRITEATIEESHEESER http://journals. im. ac. cn

tive releases of the native parasitoid Chouioia cunea for
biological control of the introduced fall webworm Hy-
phantria cunea in China. BioControl, 2006, 51(4):
401-418.

Yang ZQ, Wang XY, Wei JR, ef al. Survey of the native
insect natural enemies of Hyphantria cunea (Drury)
(Lepidoptera: Arctiidae) in China. Bulletin of Entomo-
logical Research, 2008, 98(3): 293-302.

R, BEE, 2KR, % FaREN AT EHA
58 J] T WG /) B4 1) 52 0 B G B PR GG 3 T MO B
2008(4): 40-42.

RO, AL, MR E TR JEET BEAA AU,
2002: 38-271.

AR, #Wps. W WANE R % E T JLat: B
Hi AL, 2001: 66-127, 364-398.

Zhang XX, Sun L, Qiu FB, et al. Rheinheimera tang-

shanensis sp. nov., a rice root-associated bacterium. /nt J
Syst Evol Microbiol, 2008(58): 2420-2424.

Lane DJ. 16S/23S rRNA Sequencing//Stackebrandt E,
Goodfellow M. Nucleic Acid Techniques in Bacterial
Systematics. Chichester, UK: Wiley, 1991: 115-175.
Brenner DJ, Krieg NR, Staley JT. Volume 2: The Proteo-
bacteria, Part B: The Gammaproteobacteria.//Bergey’s
Manual of Systematic Bacteriology. Second edition. New
York: Springer, 2005: 587-850.

Cole JR, Wang Q, Cardenas E, et al. The Ribosomal
Database Project: improved alignments and new tools for
rRNA analysis. Nucleic Acids Res, 2009, 37(Database
issue): 141-145.

Tamura K, Dudley J, Nei M, et al. MEGA4: Molecular
evolutionary genetics analysis (MEGA) software version
4.0. Molecular Biology and Evolution, 2007, 24(8):
1596-1599.

Hogg S. Essential Microbiology. Chichester, UK: Wiley,
2005: 3—-16.

IR RE, HAl NE. IR EE T 8 8 M.
b BlefHpiAt, 1984: 382-474, 1341-1387.

A, hEMERY. et T EBRESCR U, 2003:
335-356.

AR, hEER. R TR
JifiAt, 2003: 551-561.

http://journals.im.ac.cn/wswxtbcn



