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Isolation, identification and biological characteristics analysis of
Stenotrophomonas maltophila
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Abstract The aim of this study was to investigate the biological characteristics and provide references for
Stenotrophomonas maltophila identification, diagnosis and treatment. The dyeing characteristics and culture
characteristics of the isolate was observed and identified by biochemical tests. To determine LDy, of the isolate in mice.,
drug sensitive test was conducted to analyze the toxicity and drug resistance. A system evolutionary tree was built
based on the result of 16S rRNA gene sequence analysis. The results of the 16S rRNA sequencing of the isolated strain
showed 99% homology with S. maltophila. The colonies of the isolated strain on TSA agar appeared to be smooth,
circular and translucent and had «-hemolysis on blood agar. The LDs, of isolated strain to mice was 6.62 x 107 cfu per
mouse. The results of antibiotic sensitivity experiment showed that it was sensitive to cephalosporin antibiotics but
insensitive to quinolone, tetracycline, cephalosporin antibiotics, carbapenems and aminoglycoside antibiotics. In
conclusion, this pathogen was identified to be S. maltophila . In addition,it was proved to have strong pathogenicity and
powerful drug resistance. This study provided references for the clinical diagnosis, disease prevention and drug
treatment of associate streptococcus disease.
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M. 5 7E AR A5 A TR G Y 2 5 R = PO
(1 3 DR PR AR 4 27 L I PR AR

W8 57 2555 7 B R (Stenotro phomonas malto phila)
J& TR PR SRR R R — R BT A
A WA 2 [RBAVENLAE Z M BAT R . R AFAE T
K WA FR LA R N RN B ) R Rk LR RS
J 38 e NSl 3k 8 2R FBOR R IR 2]
R N N A N[ AR A DO <
— € B 1 B S AR e I A v AR R R S A O
ARG IR, 5] 2 & O AE 5 B0 % S8
To5 B AE 2F SR R M TR 7 | R 1 1 AT AR R AR B R
Az s NSRS 19 B3R R » IR 7 i RAE IR T 2% I
SRR 10% ~45%, 2004—2005 4, P g Hi [X.
BE A S i % A M e — b S MR AL Yt . TR
SR A BB 0 I I 43 5 H) 1 Bk 22 2F S R B TR
N TG e £ 36 h J5 FET- R ATk 10004, B4,
T AT B Bl A S AN g il 2T AR A Ak
FEFRFHSI YN . At ) R AR B AR S SR
A AR R A R e E . BA R TREIRNE 2%
LR UM T 2 B BT E T A3 B I R R EL R R
FEF MR G BT 0 b3 AR T T A R K il
FH S B0 IR 3 88 T8 ik T 24 M AS 7 A Ak g i 1
PRI IR IZ T B4R T OR8PS B 54
T A B A A TR B 43 B R AR AR AL SR SE R 16S
rRNA FEP 551 53 07 o i 5 43 25 45 T8 B 00 22 1% 43
BRI O AT 25 3% DL S Bl A7 95 B vE 2 2 5
i FA N BAT 11% B G R IG DR 5 B 24 2 (AR A1

1 #MH5RFE

1.1 RIe 4 #

DU S B A AL 5 37 R SE A S 4 2L, SPF 2
EWI/NR 30 H Ky 18~20 g, WA (iR ik
i AE MR BR A FD o
1.2 KFIREFE

SY0/INAR I TSA B 37 56 AT 4 3 1l Ky 77
CRE T FHEMEARA RN FD . BUH 254 25 B4t
R A0 B S A AR N Ot N AR W 3k ) A RR
HD . pMDI19-T ik (A= ¥ T8 (R %) AR 2
7). KB HE DH5a.2 X Tag PCR Master Mix,
DNA 3 F bR FrfE/N A= 10 A0 44 DNA
FEBGRF & B PSR DNA [RSGR 7 & CRAR 4=
ERHE LD HRA D .

1.3 HEHE. S REFSFHE
Bt 3 28 B S 3R B R F 5 20 /A Il TSA

R e 3k PR BOK (1 0 6 L BRE (17 B4 T V% 0E 47 4l
b BRECAiAL S A B 75 E AT L IR o, AR L 1
RV TR B A A 2 2P T 0 27 2 56 1l 35 77 5%
AR ML
1.4 4k

P UL 4l Ak J5 ) A TR I H P T 4 A i A AR
N, T 37 CHEFE 24 h J7 . 2B AR IR 4 & F
T 5 gt R
1.5 Zgike

K AR R 10K 0 7 43 2 0K 1 25 4 BORR R L Bk
BElAb I i B T VR, B AR R T TSA K 5%
REEEFE 24 WG R THEEIFEMRT DLW e
KRB W E & 1. 00 X 10° cfu/mL, ¥4 9%
AT TSA Bk fERG R BRI 25ty . T
37 CHi %% 24 h Jg, WA &M E 3 HE IS 1
CLST B i ) 2 g 45 4 .
1.6 5|¥i&it

Z7% 16S rRNA i H 51 ¥ 77 50 ¥ 1% 7 85t
16S rRNA £ HM | 519 F 5 K F. 5 -AGAG-
TTTGATCCTGGCTCAG-37; R: 5’-GGTTACC-
TTGTTACGACT-3", i Lifg: T AW TR A
PR w4
1.7 16S rRNA ERFE ¥ ¥ & F 55 47

FEEL AT B HR LN 40 DNA 47 PCR #7315, 97 4%
R F 3 50 L, 2X Tag PCR Master Mix 25. 0 pL,
RNase-free H,O 20. 0 pL, I FiF5144 1.5 uL, 3
AN 2.0 pl, PCR S FEF .94 °C A8 o
5 min;94 “C 78k 30 5,55 ‘CiB k 30 s,72 °C ZEfif
1 min, #47 30 MFEIH ;)5 72 CHEH 10 min, HL
PCR 774 50 pL $E47 3 B 4 B8 e B UK 10 e ImT ilie H
M55k JF 1% #% 2 pMDI19-T K, # b K #F &
DH5a, 28 W i PCR %7 S BHE A9 SE R, 36 =42 KR
A BRA R . )7 45 4 4 Blast X2 #r . {8
A DNAStar #4440 F 15 2 19751 5 GenBank &
BORME L F M 16S rRNA JEH 75 # 17
[ M L X, A1 H MEGA4. 1 3 4 Neighbor-
Joining J7 ¥ R Gk LA .
1.8 LD, B9 E

P HC AL IS B SRS V% 2 AR R e Fh T TSA
FRgR 5595 24 h e W R W B I A T o R
oK. JH R M W B E 1. 00 X 107, 1. 00 X 10%,
1.00X107,1. 00 X 10°,1. 00 X 10° cfu/mlL ., 43 51| %
NS IR . A BEMLEE R 5 RN BRI G
0.2 mL B . L 0.2 mL JC 1 A B ER 7K I8 s v 5 %
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2.1 SEHREKBERBETES

Sy BIRRTE 50 /N I TSA Biflg s %3k 1 2
R RUDLHE  MERRNEE, Wk ERHR
0.8~1.2 mm ([l 1Ca)); Gt WL, WK B a2
0 B 22 G BAME AT B (P 1Cb)) s 76 B 2T 45 2 1l 35

R d b IS R B P o I B 1 mm AR
RS SERT3I 18708
2.2 HEihMHETE
O3 B BR AT R FLRE 22 20 B L RERE L AROBE

FFWEAE SRy e U5 AELAS BB % A B2 W 1 6 et LB

BUWE R IR R R TN R AR 5 AL R BA 1 5 4
AT DNA [l | Jig B 2R 1 R0 2 R 1 4R 6 R BH
PEGE D, SIRIAR KA HE %2 F o0 %50 8
WRAF G W 22 25 55 7 H M TR 19 AR A ke e, B 5 0l 4
iH E‘J%ﬂ?ﬁz‘%*ﬁkifk%‘ﬁ—ﬁ“” .
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Fig. 1 Growth characteristic of the isolate on TSA agar (a) and microscope observations after Gram-staining (b)

x1 SEKRELRBER

Table 1 Biochemical tests results of the isolate
ik} W 45 AR i7] ik 25
Substrate Test result Substrate Test result
ERT E =
Lactose Oxidase
&2 b + i A AL il +
Malotase Peroxidase
H &b + DNA [if§ +
Mannose DNAses
iR + JE 1 +
Sucrose Lipase
Ry i - R +
Rhamnose Protease
N + I 1t -
Xylose Urease
b + o 24 R IR 1 +
Fructose Lysine decarboxylase
H - il 2 £ 14 5 +
Mannitol Nitrate reduction
JiINCS - M R #h -
Inositol Citrate
Ty - N R ER -
Sorbitol Malonate

T+ SRR B s — RN AT R A
Note: + ,degradable; — ,nondegradable.
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2.3 HHRBER [EER S G PPO L N R L A
OFESRRTET A 27 FPTE 25 Wb A 2R RGBT R 25 W I AU GR 2 .

K2 SEHAGFIREER

Table 2 Antimicrobial susceptible tests of the isolate

FUTE b H0V 4 7%/ mm
2 4 R A o , il vk
ssessment criteria Diameter of
Drug Sensitivity
R S inhibition zone
ZKHE B <8 =12 13 S
Polymyxin B
ZENE R <13 =19 15 M
Nalidixic acid
AR E <10 =17 12 M
Ofloxacin
WY R <15 =21 10 R
Ciprofloxacin
LR <15 =21 8 R
Erythrocin
AR H <13 =18 8 R
Florfenicol
KL <12 =15 8 R
Gentamycin
I ¥ <14 =17 6 R
Vancomycin
3K f6L UR 1 <13 =21 0 R
Cefoperazone
3k 00 WE 3 <14 =18 0 R
Cefalotin
Sk f6 Al e <14 =18 0 R
Ceftazidime
Sk 0 g ok <14 =18 0 R
Cefazolin
KAEN <14 =18 0 R
Cefalexin
3k Ak <14 =18 0 R
Cefuroxime
3k 76 it i <14 =18 0 R

Cefepime
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%2080
FUE b I P £ 4%/ mm
25 24 TR o _ O
Assessment criteria Diameter of
Drug Sensitivity
R S inhibition zone
HieE R <12 =17 0 R
Neomycin
RIREE R <14 =17 0 R
Kanamycin
HHER <14 =15 0 R
Penicilin
BTN <11 =15 0 R
Tetracycline
LR B <13 =17 0 R
Levifloxacin
W E <12 =17 0 R
Norfloxacin
ZAHR <12 =15 0 R
Tobramycin
JE Al 35 B <13 =16 0 R
Ertapenem
Y HE <13 =16 0 R
Meropenem
Nl <13 =16 0 R
Imipenem
it i 0 e <10 =16 0 R
Sulfamethoxazole
MR - [ <14 =17 0 R

Macrodantin

T S BUEG ML P S HUEG R B .

Note: S, sensitivity; M, moderate; R, resistance.

2.4 16S rRNA ¥ 8 % F 5 4y 4

WS P14 Bk 16S rRNA L , B8 i
BEME ML Tk 25 R WR L E 29 1 500 bp 4b A — 45 74
e (B 2) . 17 45 3 22 Blast Fo 4 20 #r . 7 43
Bk S VEE F R P 16S rRNA [ )7 51
VR S 99 06, 15 43 8 Mk O W 22 2 S8 7 B 1A
M GenBank H £ B 8 B AS [W] >f Ui (1) g 27 2F 28 3%

0N N AN = SN 7 SO BN/ | gl (- N
( Pseudomonas fluorescens ). B 1 3% R B M &
( Xanthomonas campestris ). ¥ Z R B W W
(Bukholderia cepacia) ) 16S rRNA & [K 51 5 4
BBk 16S rRNA S [ J5 414 1 & g kAL i (11 3)
BR R B AR — BRSE URVE & ZF O R I R
M5-1(GenBank % 55 AY880274) f) 16S rRNA
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S A R PR A . o 99. 9% s 5 HI R I R 2 B
A BE YR I 22 2F B 5 BA I LMG958 (GenBank % 5%
2 X95923) Ml LMGY957 ( GenBank % F &
AJ131907) [F] JEPERS MK . 499. 86 % F199.14% , 5
WHE oy B Mg & SR MW LMG11087
(GenBank & 3 5 X95924) Ml LMG10989
(GenBank % 3% % AJ131114) [ ¥ £ 4% % K
98.57% H1 97. 71% , 5 ¢ 6 i ¥ Mfi 5§ ( GenBank
BSRS FJ226759) HF 9 3% K % B (GenBank %
K5 AF123092) (¥ 20 R 5 B ( GenBank %% 5t %5
FJ969840) [m] I ¥ Lk 79. 48% ~83. 07 % , K &
[ —A~Ja .

bp

2 000

1 000
750
500

250
100

1,16S rRNA ¥ 8 H (19 &4 ; M,DNA Marker DL2000,
2 4 E# 16S rRNA PCR ¥ i & B
Fig. 2 PCR detection of the isolate based on 16S rRNA gene

41 Bk Tsolated strain

WE A 2RI MU EA Stenotrophomonas maltophilia M5-1
WEH ZEE AN S. maltophilia LTMG958

WEAZ ZEEL IR HOMTA S. maltophilia

WG ZESEFE M S. maltophilia e-a21

WEAZ LR MM S. maltophilia PSM-5

WG TERLFE AN S. maltophilia LMG957

WS EEBL IR AT S. maltophilia LMG10989

W SEEL SR AN S. maltophilia LMG11087
BRI EANTE Xanthomonas campestris XCC15

VEAR SN FE Bukholderia cepacia CH9

10.5

PN Pseudomonas fluorescens EvS4-B1

T T T T

10 8 6 4
AL IS (x100) Genetic distance (x100)

0

3 4Bk 16S rRNA 5 it 4 i
Fig. 3 Phylogenetic tree based on 16S rRNA of the isolate

2.5 S BEHIT/NER LDs Bl E

YO e & 4/ BOR B ROK 2 X6 T R
FORR, 21 h JERGE2E e TS . FIASE T/ ERA] I
JH R 7K e o ML fieb R 1L g 0 0t oL . %o R 2 /) BR
KUK B8 T2, 45 ik g A /N BUBE TE O R
1. 00X 10" cfu/mL 4T 5 H,1.00X10° cfu/mL
AT 4 H,1.00X 10" cfu/mL HAET:- 1 H, &
Bliss 75 3T 545, 73 B MR X/ BUAY LDs, 2 6. 62 X
107 cfu/ H o MIETZ/N BUG 28 2H 21 03 B9 75 31 19 T AR
22 AR I S R 16S rRNA J X 471 I 43 A
T 28 e 2 2 SR TN TR L A5 T B 4 R 5 0 il
JIE v B AR — 2

3 Wit 54iR

ABIETE N FEA 5 BO RS B S 0T R AR Y
T SE A I A T 7 80 0 R o o B 2 1
BRAMERFSESR . B E TR T 5 AR

IFi) P 358 2% 1 1 0 < v i A 3 R0 B ) 5 5 R
ek SR Nl Tl A B S
17.6% ~64. 7% , Hrh g2 ZE 5L 3R BRI B 7F 5 0
B RER B . S R Ik 45. 5% ~81. 9% TE IR
J A b O R L T AN R R R R
EE R R R T W R X 5% 5L S 0
THE R ™ B A T . AN I 27 2 S 9 BN R R A IR e
HSEFET-WEFEIN T DIZEE S S0RE. T2
FEAE T3 S 058 B i W W GE o, A8 3 A R R S8 R )
DR 25 Cn B35 T B A8 A L A et 138 4 o W7 L At o i Je
Yol ML ARFR S AL K R S TR T
TR Ak R e TR E R 2 i TIZE A
L2 Ei 250 B 8% i A7 e pud: 2 K 4G 2
JrAOR S 1) B, S BORYT ARG 3D T e
FUUKFRBORHEFE DN TFHEL, 52X
ik T

W A7 2F BE 3% LI B 0T 7 A 2 R BOm T g
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PR G R 5 8 2 0 o7 P O R 6 4 L RH OG5
HRIE A W PR 0B 36 97 1% P R e IR e . AR BF 5
JIT 43 5 1 W 27 2 S 7 PO TRLAE I BN ST AR R B o
B, X /NERLE LDsy S 6. 62107 efu/ 2, T LA
I )43 B R 22 o AN ¥ i O HL R o A7 3 O
SEDT I FE RN EE M BURE L EH T4
FRLES B0 2 P A v R A B AE TSN A B R
W o I B G2 T S I 3K 5 DR A 5 AR BN [ B
PR IA) A 36 TR 55 B A5 M . W il 38 36 TR i 363K
T B SR W8 27 2F L% S TR B ) SR AR B I L AR
W5 1 24 5k 56 45 1 o e Tk G 27 Ry
HL N BSRRAU N 2 K T B BUR, X 28 0 R R AR IR
U B v A OGRS L DU R FE 2 kA2 e .
T B2 DL R ST S 2 it 2, R B X &
i 245 1y 1 T 245 P L ) b HG il g DR 40 S kR T 24 1 4
SEC I DR T 2 M L i I 3R A B TT RE A AE UK
LA 2GRS0 . DRI I R 2 3 e A R TR
IR AT A W] DAGE o FH 24 4 e 4 L (RS 0T 4 i
B9 1 o0 B A B2 L TR R PR T A R S L 4k
KGR W BE R R T WA
RIBYLFTE ., VB2 2 SE I B TA 70 A0 )1z Tt 24 1
AN B 5E  HA S 52 R L 4h I R IR YT R K Bk
W LA A HE R LM EWmAEE BN
O iz it 55 . 1T K A BP9 BE B K PRl 25 S o 4
J& B PN T Jre it T K iR )R B A 24 W 0 e B R
T A B B B R SR T 240 5 % A 34 AT A R
12 o 5 55 1 22 0 00 4 F o8 AL M6 3 3% M BHL 1 0 R
HRAGYWHB A M ZH ST A RSO EER
FACFE RN s 3 L SO R IR N TR 25 25
EER TR i
Gy Bk 5 A 08 A2 2 SE 57 o0 A A [R] U M iR
98.78% LA I, 5 K IR F I IR (1 43 25 Bk 18] IR ik
99. 14 % ~99. 86 Y0 . 1% Jf U5 Mg 72 25 5 5% 50 Il 1R A TRk
YulEl 5 NGB VETEFG I . 254 [ AN AT PR L R 5|
A E XTI 2 R E L B, RS IR
PR T 25 Fh 2 2 BILRI & 2% & Ol 2 77 B % )
TE R B 1Y &L TR B TS AR AR 2 A
A3 IR EIIZ TR 1 355 B3 A7 76 B K TR M S B % By 4% iz
M T A2 37 57 3 1 4 T A G SR A R AR AR AR Y
AR IREE Wl D 0 B 2 A B R 25 9, B IE A
IBITROCRAE IR YT I7 28 AR M 25 A8 1k fa 3, okt f
e PR 5 it BT Ak 79 7= A
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