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W ( Stenotrophomonas maltophlia)
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11,2 5 AL AR« Ls-C50L RISz 20 R 71 2835
KA g (MLEEILE 4] ) 3 Thermo fH I 5 IK
SHKES5000-8CE ( USA) ; Friocell 1k 3% % 4 ( BMH
Industruments Co. ) ,SW-CJ-IFD U Ba A PA i 44k T
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L1.3 Bpgedk. (1) p@alifeis et IR R H Ak
(g/L): JRZ 0.5, % % 1.0, MgSO, - 7H,0 0. 05,
K,HPO, 0. 1,pH 7.0,121°C K % 20 min, Stoke }%3%
H(g/L) A% 10, FE A 1.0,MgS0,-7H,0 0.2,
CaCl, 0. 05 ,FeCl, 0. 01 , B 20,pH 7.0 = 7.2,121C
K& 20 min, (2) e FR L, fhFH R (g/L)
P 3.0, 2 1 10.0,NaCl 5.0, pH 7.0 - 7.2,
121°C KB 20 min, KEERE 3 (g/L) : BEME 20, 40
W& 5,MgS0, -7H,0 0.2, CaCl, 0. 05, FeCl, 0.01,
K,HPO, 0. 04, KH,PO, 0.03, NaH,PO, -2H,0 0.05,
H,BO, 0.005,pH 7.0, 433 % 300 mL =i+, &
i 80 mL,121°C X # 20 min,

1.2 S Ea

L2.1 wAERSE ST 1.0 mL, 4T 9.0 mL
WA IR (IR R R FREL) h,37°C #§ 1R K5 37 36 h,
PRI 5 20k AR SR TETC R K TP kR 3 -4
Wa BEEERE 24 REERF #1778,
1.2.2 5y@galifh . 2 MOcmk ™ Bk gy ik, Bk it
23 Z2 R R EOIR Y, FH T R K S R R
10771077 10 ™ B0 T L 0, 43 991 4 A T Stoke -
b, 37CHR IERE 37 36 h, Fh R B A W] 09 T V%, )
AR F%, H 2 3015 4l 55 55 W bk, #2Fh T Stoke &}
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1.3.1 40 AE W He W5 K 22 02 DAR 7 0k: 1) JE X7

TERY, TR PR B gy i JR 68 1Y i D5 R, 2 T
7 I R R BEAR A O vk L o RS B A Al
5 % DR R B 42 3 e W BE AR A, 37°C 150 1/ min 4k
% 5595 36 h J5,5000 r/min 2.0 10 min, 7 b 35 o
S WSCH " B R R E AT 0.3% (m/v)
S PR B YA 15 min, Qe @, W R ek =
VR TC 6, PR 0.5% (m/v) FLAEY10 s, KE
TR Mk TS B, R A A A TG i R AR 1
UKL Sy o 4 SR AT ) 97

1.3.2 S04 M P R Stoke 247w 55 35 3 F % 1k
TR0 AR A A B BR, G 80 mL Ff 115 R A op
37°C ,150 r/min ¥R % 55 9% 36 h, HUML I 32 2 mL
e TR 80 mL K EESE SR =M b, W] Bk
FEESE 36 ho MR IR TR I PHAs I &
H(BZMW1.4) 78,
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WUR TS FRE A H .
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TR 4 b, ok uE, B e 2 R B KA TS,
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T, 45 2 AR PHAS  FREE

1.5 HHRESSEMERELKR
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By SChk [ 18 A [ 19 J 47,
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K F 16S rRNA JEPH B #2007 2 617 5 £
2 qe  PCR P8R F B4 F27 (5'-AGAGTTTG
ATCCTGGCTCAG-3") & R1522 (5'-TTATCCTAGTT
TGCGCGCTA-3") . PCR JZ i 251 :94°C 5 min,94°C
1 min,56°C 1 min,72%C 2 min,30 MER, f2)5 72°C
7 min, PG R LGB AW B R A R A A
AT o W 45 5K H] BLAST 8 7E GenBank i# 17
W PR %, DL Clustal X iR 47 £ 90 LX) e, A
MEGA 4.0 §# RG K FH .
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DR 24 ho WA, O 2 A/ I IRORE 2 mLBCA
A3 mL B IR C K A TS R (O
WE &) 37T CHRE IR 1 he BUH T A
i A 2 I, ) P T 22 AR 33 A3k T 25 3 v 4
W7 AR CO, & R gEAT I, A 445 R 1K 24 h
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ZMOCHR (21 ], K 42 45 B9 PHAs #£ 4 ] KBr
Ji A ), R 8 Bruker 23 WY Vector 33 i HLi 72
He L1 SN 7E LA OETE

2 Z£XFitib

2.1 HEHL™ PHAs HH
N 2R A B R RO BT I S TR A A
WAL 3T CH R G 3R 36 h, 48 4 IE IR
ZURY 2 T K B ST , 7 Stoke “F-AR F IR ,37°C
K3 R JE DO B R BUE R R () BB 7, I 2 A%
I TR, H 2 RS 20 BRali$s IR bk
2.2 7= PHAs B HEHIT5 1%
2.2.1 )i R oy B B AR 205 PFR B e a0
2 RO R EE A TR AR AN Iz 4, E AR R
o, ATREJE 7 A PHAs M4 TE . PR 4 PRIE R T
B g4 Bk 210314 b2t13a . alx10a.alx13b,

1 E# HG-B-1 E-FEME F (10000 x )

Fig. 1  Scanning electron micrograph showing the

morphology of strain HG-B-1 (10000 x ).

2.2.2 S0 AR ATE B PHAs (9 5 PR 2E AT
R EERE SR SRR LA 1. 4 10 5E PHAs % 4, 45 R L
® 1, ZWLE, %5 210314 (YR Y 8 BOK, PHAs 7=

AR, s HAR O H AR bR, I 44 0 HG-B-1,
R 1 #0HR MR E " PHAs B1E 5

Table 1  Accumulation of PHAs by four primary
screened strains
Strain No. Dry weight of Dry weight of PHAs yield
cells/(g/L) PHAs/ (g/L) percentage/ %
210314 0.261 0.061 23.4
b2t13a 0. 180 0.032 17. 8
alx10a 0. 064 0.013 20.3
alx13b 0.295 0. 057 19.3
2.3 EHRERE
2.3.1 KR OB A AUE A CRRE - B M HG-B-1

£ Stoke }EFEHE I+ 37°C K 5% 36 h Ji, JE BUR # (4 1)
B GRS A G TE R B 97 ik b 2 7 ok
Rk, AETE 10 —40°C (pH 6 — 10 JEFI N A1, 24 h K5
I A AN 2 AR, P s A, K/ 0.6 — 1.0 pum x
0.3-0.5 pm([E 1), £ 2 HE HG-B-1 it 4= 1 4=
FRARAE . A BaRBE IR E 2 A B AR AR AR AR T LR
bk HG-B-1 A 55 57 50 i Jm A i BURPAIE , 0
FEE 22 RO B AR A A 7 A 4 ik B L (EAS
AR
2.3.2 JET16S rRNA BN PSRN RE K F
53 #r: PCR 4784 3 i ¥k HG-B-1 1y 16S rRNA Kt X
K 1445 bp B FF 5, H GenBank % 3% 5 K
HMO007280, BLAST Lt Xt 45 2% & /R, B #& HG-B-1 1y
16S rRNA 3t [ ) 3 5 Stenotrophomonas africana
ATCC 700475" (U62646. 1) | Pseudomonas geniculata
ATCC 19374" ( AB021404.1) Hl Stenotrophomonas
maltophilia ATCC 13637" ( AB294553. 1) 3£ [H J¥ 5] [7]
PN ik 97% 98% .99% , i@ i ClustalX 2 7
AT Z 8 R 8 e X e, AT MEGA4. 0 %% 4, LA
Frateuria aurantia TF03245" ( AB091194. 1) {E 4 #b
e MRS A VG2 ZF SR IR BT 17 AP S R
(El2), hRGEEEW A, Wik HG-B-1 5 |4 3
NH R B N — #%, H 5  Stenotrophomonas
maltophilia ATCC 13637" ( AB294553. 1) [ 7% %1 [ U5
P (99% ) o 54 2.3. 1 ik Fr BSR4 AR
PR B 45 2R, K HG-B-1 ) 52 o4 W& 22 25 55 5% i
i ( Stenotrophomonas maltophlia ) ,
2.4 Bk HG-B-1 £ K& N E

i TCD X T2 A 40 i A9 403 4 Co, &
AN E , AT A] 2 AT B 0E A 2F SE R U A HG-B-1
fE24 h WAGA K (8 3) . IWIE 3 fTRLE H,
HG-B -1y 4 K SE A ) g Sh; 18h )5 ik A A4 K AR
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R2 HEHk HG-B-1 B4 I8 4 (45 1E
Table 2 Physiological and biochemical characteristics of

strain HG-B-1

Characteristics

Biochemical characteristics Carbon-substrates for acid production

Gram’ s stain - Xylose -
Oxidize experiment on glucose — Mannitol -
Catalase + Salicin +

Cytochrome oxidase - L - Arabinose -

EW . AN E AR E W PIA  fiE  R
HHE, BT PHAs 2FAETHEIKNTHERRS
Yy, It E BRI Y PHAs (7= &, W] 18 6 B K iy
Jo 0T YRR AT S 5
2.5 =& HG-B-1 fa NI FT-IR & & 4 1
FT-IR 3% B, 1735 em ™' B34 — A B S HRAE
U i W R B A N TR S R A S A PHAS,
IR W A7 S AR B 1 45 R PR B HG-B-1 B

Urease —  Utilization of carbon source
V =P reaction - Glucose * A P B IBCIY 7 ) 44k I 7E B0 B 4000 - 500 cm
el Buchetion bl T TR 4) AR 173Tem R BB
Indole production - lactose " W, e e b B W M T Bk B BE PHAS B B R I
Lecitinase b seminoe © R 3376 om B A0 KRR 5 T
e, T om0 200 o AR
Denitrification - L - Proline + C - H 4 s Wi ; 15 0K 3 B 900 - 600 em ™' Py,
Citrate salt - L - histidine + TE 722 em ' Ab W IR A, 3F BH n oo, =4, I, 47
e L BWE HG-B-1 AU NICAEY S A R RERY PHAS,
56 Stenotrophomonas terrae LMG 2395" (AM403589.2)
'T' 98 Stenotrophomonas humi DSM 18929" (AM403587.1)
86 Stenotrophomonas nitritireducensATCC BAA-12" (AJ012229.1)
S Stenotrophomonas acidaminiphila DSM 13117 " (AF273080.1)
51 Stenotrophomonas koreensis KCTC 122117 (AB166885.1)
—— Strain HG-B-1(HM007280)
0 2 Stenotrophomonas africana ATCC 700475 (U62646.1)
55| Pseudomonas geniculata ATCC 19374" (AB021404.1)
8 Stenotrophomonas maltophilia ATCC 13637" (AB294553.1)
- Stenotrophomonas rhizophila DSM 14405 (AJ293463.1)
Pseudomonas boreopolis ATCC 33662" (AB021391.1)
3 Xanthomonas oryzae ATCC 359337 (X95921.1)
i 100 Xanthomonas populi LMG 57437 (X95922.1)

68| Xanthomonas vesicatoria LMG 911(Y10761.1)

Xanthomonas cynarae CIP 106774" (AF208315.1)

Stenotrophomonas dokdonensis KCTC 12543" (DQ178977.1)

Luteimonas mephitis DSM 12574 (AJ012228.1)

2
Fig. 2

Frateuria aurantia IFO3245" (AB091194.1)

HEFE# HG-B-1 {7 16S rRNA EEFEMHHN RS % &

The phylogenetic position of strain HG-B-1. Accession numbers are given in parentheses. The number at each branch node is

percentage of 1000 bootstrap replications; only values greater than 50% are indicated. Bar, 1 percents of sequence divergence.

3 i

oy aifl R PR B Y B A B K 0 T ARk AR
4 Bk FH E PHAs 9 48 B 210314 . b2tl13a. alx10a,
alx13b; 2355l LA RENE R i I 20 N RZOUR 2E 17 $2 0

KA, A B 210314 (4 44 4 HG-B-1) [ Bk FL R
PHAs By &, Ik B 40 i T 9 23.4% o @ d 2k
PRI SR JF 455 16S rRNA S ¥ 51 43 #r , # 2
Houwg 2P R P W, BHv, 52 5 0w R
( Stenotrophomonas ) A & ¥ % K F W B % M #
( Pseudomonas) 7= PHAs B2 4 i7" (% HJE 40
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The content of carbon dioxide/pumol

B3 HG-B-1 7 24 h A4 K &k

Fig. 3 Growth curve of strain HG-B-1 in 24
hours.
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Fig.

4 Infrared spectrum of PHAs in strain HG-B-1.
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A HAT B R SO, A SR SR AR LUS B .
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Isolation and identification of a polyhydroxyalkanoate
producing strain

Xueyun Li, Shiyu Fu® , Jichuan Yu, Kai Fu, Yuancai Chen, Ruizhe Zhang, Yunsi Liu
( State Key Laboratory of Pulp and Paper Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract; [ Objective ] We screened and isolated polyhydroxyalkanoate producing bacteria. [ Methods] The strains were
isolated from sludge from a beer brewery and screened by Sudan black B staining method. The isolated strains were
identified according to their morphological features, physiological and biochemical analysis as well as 16S rRNA gene
sequence analysis. The product extracted with hot chloroform from the isolated strain HG-B-1 was confirmed by Fourier
transform infrared spectra. [ Results] We isolated a bacterium, HG-B-1, from sludge collected from a beer brewery in
Guangdong province, China. The yield of polyhydroxyalkanoates was 23.4% ( w/w) based on dried weight of the
bacterium cells when HG-B-1 grew in a medium containing saccharose. We analyzed 16S rRNA nucleotide sequence, and
ascertained the phylogenetic position of the strain. [ Conclusion ] Strain HG-B-1 with PHAs biosynthesis ability was
identified as Stenotrophomonas maltophlia.

Keywords: polyhydroxyalkanoates (PHAs) ; screening; identification; Stenotrophomonas maliophlia
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