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H E: DR G AR R IR0 W ARG R IE B A VA R Rk (Thalassia hemprichii)
P At 6 il - RBEE, R AFRL R AR AT R EARGRIE, 2B 72 —HREAH, %5
# G33-1, @ AT AW A LT A 16S IDNA & B R B nifH 695 5] 547, T %57 A m Az
B (Pantoea agglomerans). ZH AFE L KAKE, ARAHEEZS), ZHAFK, AEXRE, FE29
e &, wERIRE, AAF, AARY 1mm, KO, LIF, DEWAREF., REZALMHES: 2L
R 25%0, A KIBE A 37°C, A4 pHAEL A 8. 5 R EZE AR /E R R(ATCC27155™ 4 k4, A
BAA . A REASOKME . KA RBBLIEE, & RBMBLIEE. AARAKBEREES T BARLA R
B9, YA 16S rDNA A R ah M6 2 it et o Ar 48 R, R 5 R H 2 H B Pantoea ag-
glomerans WAB1870 i %Eﬁ%ﬂi , AR T 99%. bk, AR MR R R B RE AT
7, EAAKZEREM, Z 299.16 nmol C,Hy/(mLh).
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Abstract: A strain capable of growth at high rates under nitrogen fixation conditions was isolated from
the root of the seagrass (Thalassia hemprichii), which appeared after the degradation of coral reefs in

Sanya natural reserves. The bacterium was identified as Pantoea agglomerans, which was also called
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Enterobacter agglomerans, on the basis of its morphology, physiological and biochemical characteris-
tics, and the sequence analysis of 16S rDNA and the nitrogenase structural gene nifH. It was identified
as a gram-negative, smooth, low raised, straight-rodded bacterium, which formed translucent colony
with diameter of about 1 mm on the solid agar medium. Compared with the standard strain of the spe-
cies Pantoea agglomerans (ATCC27155™), there were high similarity in the carbon sources utility,
hydrolysis and the optimal growth temperature and salinity. It could use a series of hydrocarbons as
carbon sources, such as D-glucose, L-arabinose, sucrose, raffinose, maltose, rhamnose, D-xylose,
D-mannitol, cellobiose, micronesia disaccharide. The results of the arginine dihydrolase, phenylalanine
deaminase, lysine decarboxylation, ornithine deaminase were negative. The optimal growth tempera-
ture, pH and salinity were 37°C, 8 and 25%o, respectively. It could also grow at 40°C and pH was 10 but
could not grow at zero salinity. Phylogenetic analysis of the 16S rDNA gene sequences (EU841417)
showed more than 99% similarities to that from other recognized Pantoea agglomerans. The nitrogen
fixation rate of G33-1 was 299.16 nmol C,H,/(mL-h).
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Py PR EREE L RN L 250 R
ATl AR i R — T LUFE K N FFAE 1 b
TAEYY, AR A T R AR 25 R 8 T LA /K 1Y 2
B REFIK BT, BA TR S I ae )y, R 7,
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rDNA UK [ A EE N nif H )04, W15 % &
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1.1 #RRIR

11 #ESRER: HEACRAERY 2008 4F 4 H, R
A bR LT R A T T R R R A X 3
BB AL 5 A K7 HE(18.25°N, 109.50°F), %G HE
M2 N ZE A (Thalassia hemprichii), B IJCH
AN IEAT IR, K T R AR W LA AR R A LR T
& B — TP A K E 3 O R Om4ET,
IR BEAFE AT 2 L s, A IS0 % S BMIG
T PRAT7(=20°C)

112 EFE: EEMHEAEFRESH Smith
GWU JFe G F2 3 4 E4T TR : NaCl 25 g,
KC1 0.56 g, MgSO,7H,0 4.8 g, MgCl,-6H,0 4.0 g,
K,HPO, 0.01 g, FeSO,-7H,0 0.001 g, Tris 0.48 g, &

i 4.0 g, BEREEEEUY) 2.0 g, Hl 2.0 mL, Z&{8K
1L, %4 pH Ky 8.2, BAKFRIEP A 2%H Agar,
Horh R R F R 0.22 um hERE K, [
AR 5 5% LR v T TR 28 VK Bk (1¢10° Pa KB
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25 min),

LB MRS IR, 4 H G R B o AT TR
EHWR10 g, BERHREU S g, NaCl 25 g, 284K 1L,
[ R 5 2 B A B R B oA 2% B 0E -

1.2 HEHBS BIFIE

TEUIEE FORE S (R AR B (B D) AR AR 25), FH K
MBI I AL 2 em ZEA /B, AR R AR
1074, 107, 107° =AM R 14 6 8 e o] SR00AR 1Ak 355 9
Hedr JE4T 30°C. 180 r/min, fHIE 48 h BINE K55
Jei, MHIREL 200 L SFHROuR A i B & [ R 8 5%
PR 3 ANER), T 30°C TR
48 h FEFENE, VR B — T VR A — 2D glifk,
BEERARAF B oAb TR 2 R R R A g
I, T [ AU I A I
1.3 EREEMEREDNE

R G33-1 Ryalids 35 i [ 006 M e = IR
Dong JD Al Capone DG'>181 Hih 2 ik JF Y 2,
P 5 e AR CHYN, = 4:1 47
P o BLR Ty v K R PR A G 4l R R 2 D
F 10 mL AR S R RN, T 30°C #8 IR 3k ¥ b5
7% 72 h WAE ODygo, #HATH— VA%, 3 HIHL 1 mL T
KB S mL /N, 35 BRI w2 DA
B0 HEHAE | mL B LREA, ERERT
B3R 24 h, SRJEHCH P 40 uL S R AU, SRR
H 2 1% S0 [ TR 1 £ B A8 S P (Acetylene-
reducing activity, ARA). Z A JF G MR T ES I
SCHR[18]:

ARA[nmol/(mL-h)] = Vst x Cst x 4sa x Vtu/

Vsa/ Ast/ h/22.4

Hor, Vst JE 7 AR MES IR F(mL), Cst JS&FRiE
SIHEE, Viu & A IS AR T (mL), dsaJ&fE 5L O F
WA R (cm?®), Vsa 2R S E AR (mL), Ast Z&F5R
HES W A (cm?), b 2B TR ]

14 mEEFEH

1.4.1  ERE: KRS &Ll 0%, 5%0.
10%o . 15%0. 20%o. 25%0. 30%0. 33%o. 40%oft) Ik
AREEFEREL SR, GERR 6 h BUEE, I OD4soo

1.42 RE: BFJ5, BT 4°C.10°C. 15°C, 20°C,
25°C. 30°C. 37°C Hl 40°C |6 J54H & & 55 55, b8
6 h BUFE, I ODygoo

1.43 #2% pH {&: BRI pHEH 4.0, 5.0,

6.5.7.0.7.5.8.0.9.0, 10.0 AUIEAREFRILEE, 4
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F& 6 h BUEE, 1 ODusoo
1.5 E=REBMEEBENLETE

FL YL (0, AR SO LS A TR 1 R A
KN, 30°C 535, WAL 18-24 h W H R IEA ., 4F
PR AR 7 R BRI 2 25 SCR[19]
1.6 DNA iREL. ¥ 8RN F

DNA A K4 & #2280 T LB kR
Frh, 37°C, 200 r/min PR R, B 1.5 mL
i 429 8000 r/min B L WAL TR, EE T 1 mL TE
(pH 8.0), H SDS-IETHBHEK A 2%, bl £
BREE R Z 8, P S BEDUE SIS DNA . 4
16S rDNA 4 ¥ 51K F il F 5 |9 27F/1492RP%, [ 4
S nifH $55E 19519 PolF/PolR #E4T PCR 4 1R,
PSRN 94°C 5 min; 94°C 30 s, 55°C 30 s,
72°C 30 s, 30 PMEFR; 72°C 10 min, H{ 2 pL PCR 7=
W, 1 %3 N W L Wk A T = P R

FEBIN A3 HT: 16S tDNA - 19 72 4 45 44k,
S v R D /NN € eR i DY DA e S U G D T P
EditSeq #{Fab3E, FIH BLAST 346 il i 45 3|
HHE K ¥ 91 5 GenBank (www.ncbi.nlm.nih.gov)%{
it e E AT E B0 LE A B, AR ORI B Y T AR 1Y
16S tDNA ALK )3 41, #& J5 /] BIOEDIT 1
ClustalW X750 #47HES, FIFH MEGA 4Rk
(Neighbor-joining) 57 16S tDNA JEHHIRLE R E
B, T RGE KT T, SR EREFEE 1000 K
Bootstrap H LT A0 3 45 1 4 L P22,

2 5R509W

21 BRSNS BEREENHE

ZH N L R, LR RS, R EH
FRAR, WV BE, F@EUZ A6, RRE, 7o
B, HAAZ I mm, %050, J6H, A% ST,
22 HBEAUVIPEEER

PERER G33-1 M AE BAE AL 4 45 51 5 iU A G T
HARERE R ATCC27155™ BEAT T Hed . a6 1 nf
VIE M, % G33-1 WRAEBAERIE N AR
SIE, V-P FEYE, WS ABA T, A 2R BUK A g,
RINATR I, AR R AL, &2 R 2 i ¥
B, SAACBEB M, ARG B, V-P IUE SO
BHPE . AT RLAIFHOBRIR: D-#%58%, L-BTRifAws, L-
BTRLAAmE, FEWE, MRAFWE, Z220E0E, BZSWE, D-AHE,
D-H#EEE, 2F4E M, % 05, ol ORI AT B
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Fz1 BEABTERERKRN G33-1 FAERLE (LIFE

Table 1 The physiological and biochemical characteristics of strains of Pantoea agglomerans and G33-1

I J A AT A 2 PR BR (AT CC 27155 ™) Hikk G33-1
Characteristices Stand straéigéga;;ﬁtg ?I\%Sglomerans Strain G33-1
5| =4 Indole production _ _
FREZT Methyl red _ ND
fR-3% —[GJZ ¥ Voges-Proskauer reaction + "
Frigme ik Citrate + _
fifb & Hydrogen sulfide _ _
JJKE% Christensen’s _ +
FKNAMR DI E M Phenylalanine deaminase _ +
i 2R L B2 iF  Lysopine dehydrogenase _ _
K 2R SUK fi# % Arginine dihydrolase _ o
5 &M Ornithine decarboxylase _ _
z8 M Motility + o
A4k Gelatin liquefaction + _
FALH KCN _ ND
AN ZfREL#]H Saline malonate + +
D-# 4”8 D-glucose: Acid a* +
D-#j % =<, D-glucose: Gas _ _
FLBF Lactose N _
HEME Sucrose + 4
TFEE Galactitol _ _
K#i Salicin + _
D-AH# D-Xylose + o
D-FiI <[ D-Aribitol — _
D-1LIALfE D-Sorbitol _ _
L-BiHi{f1#% L-Arabinitol + +
R FERE Raffinose + _
72 2F M Maltose + +
L-fZEH L-rhamnose i +
L 4E M Cellobiose ND 4
P HE Melibiose ND +
D-BHi{AMEEE D-Arabite ND +
DNA fifi DNase - _
AL Oxidases _ _
LB WY B-D-FFLWE /K fi# ONPG hydrolysis + 4
D-H # % D-mannose + =
A1 FREL R - Tartrate utilization _ _
iR #h 4 Ji Nitrate reduction 4 +
B ¥ Pigment: yellow + _
FHLER: #7552 Organic acid: Citric acid _ ND

TE: = 90% H MR N B — = 90% B bk B ND: A&

Note: +: Denotes more than 90% of bacteria was positive; —: Denotes more than 90% of bacteria was negative; ND: Not determined.
AN ZRER, AR BA PR AR, DNA K, Bo@E KR 37°C, AL 40°C IFAEMS
GBI, ARG AR 25%0, R 0% KK, MRYERE AN RA A T E, XN LA
BfAREA K, G K pH A 8, pH & 10 B JRAE4 12 Wi (Pantoea agglomerans)!'™,
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bp Ml 1 2 3 M2 bp

25150 — -
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6557 — w—

4361 —

2322 _

2027 = =% . o =198
- — 1000

. - 750

- —500

B 1 &tk G33-1 BikE
Fig. 1 The Gel electrophoresis figure of G33-1

23 EREEEENEMERTER nifH 54
L A3 £ R0 IR ST A AHE AR Y, PR
G33-1 BB JFH % R 299.16 nmol C,H,/(mL-h), 43+

48 G33-1 (EU841417)

66| ' Pantoea agglomerans strain WAB1870 (AM184212)

Bt OD (I E 455, 3 W I I 1) ¥ 0 v 4 T 500K
1.3 x 10° cells/mL. Bk G33-1 {5 K 41 DNA
16S rtDNA ., nifH WA 1 H 1, 2. 3 fizn, H niH
FAFREEZy 350 bp, A IS EEA, AT
B E TR E AR T, AR 5B AE A
PR A R — 5
24 RBEEENN

bk G33-1 19 16S tDNA Fl nifH JE 545 50 4
$## 22 3] NCBI ) GenBank #(#i &, 15 3| )
Acession numbers 435 J& EU841417 F1 F1875969 .. i
id G33-1 #Y 16S rDNA 741 LA}z GenBank HLAHIT
G EF ST R G AR (B 2), WoRIZEE S Az
B Pantoea agglomerans WAB1870 (AM184212),
ARBLEE R T 99%, X 5 A FA: B1AE Al i) 48 58 45 5%
HA -3k,

|
93

Citrobacter freundii strain GM1 (DQ133536)

Enterobacter cloaca (AF157695)

Enterobacter cloacae strain NC111 (AB244469)

,— Gamma proteobacterium strain SSCT59 (AB210976)

95 \_,7 Pantoea agglomerans strain ChDC YP1 (AY691543)
62

0.0002

Leclercia adecarboxylata strain GTC 1267 (AB273740)

2 E#k G33-1 REMEXE A 16S rDNA RIS ARG H L ELE
Fig. 2 Phylogenetic analysis of G33-1 based on the 16S rDNA sequences of related species showing the position of strain
among its phylogenetic neighbours
T FE55 WEFE N GenBank %555 43R /R 1000 X Bootstrap TR /T I 325 H 43 b 0.02% 8 22 514,

Note: The number in the bracket denotes the GenBank accession number; The value in the branch stand for the Bootstrap value. Bar: 0.02%

sequence divergence.

3 w5t

KI5 2 ] PN BT R R DR - B B A D A
HEATWESE, J3 B AR B B A B [ ACTE R T AR
G33-1, FF#AT TR | AR A LRI DL S o+
EWE TR, RYEE WA TR R a4 2 FME, %
T M L AIZ 1 (Pantoea agglomerans) . 12 % N8 2% (K
FIvEm, DIRAEMEIZE), 2 EFR, mgEIE,
EWFLAA, BRI, AR, HAY 1 mm, K
M, JGW, S ILECESY, RRERAN SRR LAKR
4, ELREYHG AN nifH, 16S tDNA ZpHriE—

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

P IZ R S AT TR UE o KR A A B AR AR ARAE
ANpE g e B RS AR B, A R SUK i, R
VA2 TR T 2 ity 0 R M PR S, % R MO AT
B, SAALEEBAE, Sl P, V-P O A FH
PE, FTLARIH Z R A HLER, DNA AT, 1%
M is AR ER B 25%0, X i iG A KRB 25%,
EREEA 0% ANBEAE K, REFE AU K 0 ER B SR b vh A=
K(25%0), Feifi/l K pH 4 8, 1M pH & 10 B A K,
s AR KRBl 37°C, MR 40°C BHREA K, W
EEMBIE-BRIRESAESRE TR AN, B
A E R EEME, W5 299.16 nmol C,Hy/(mLh),
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FEIZA S R G 0 R R FE IR W) 5 G 54 L S A
T TR (R RS & R A BRI

A= ) 8 R AR B R A 28 R G A Z R
HA BRI L, A B9 3R W1 28 ok i 1 B8
ik 1700 kg N/(hm>a), DL 4&F 038 (Syringodium
isoetifolium) NPL MG BEAE S HETR, (Rt R
AR EAAEY B AR SRR 5%, IS et
BB AR B R AE A Y 8%, AR IEAE
P T oK 1Y 8%—16%K H T4 2= 1Y A= ) [ A AF
M, HEZAEBRGE T AN LR EZE R R
B2 T R R A B = AR, — S X
F14) U R 11 A 5 A2 1) B A %) e, A8 A R 5 0
TR S5 Bl XA 0 5 0 I 4 0 0 . R L RO
DURAR IR 25 AR 15 e 542 B 4, R a K
A, HESBETHEREERRETNAEYNZ
FEME D, B2 T A& T 20 AR B R G A
o XGRS R TAEC &5 8 T 28kim &
M, EERUEENE AT 6 WRTImFEHEN, £
B R FINE A K b g 0 i [ 58 11 R g R oY
SEI, 3R E S e 2R 4R SO R AE I
R0 T 15 N1 A A Wi 55 DXORIAE A BB ER X,
kA I R 5 ARV R )T P GV A R A I R AR S
WP R X 20,

A RHE R, B M e Y A B S A
A AR TR A A | LR (TAA), JF B HSE
A BROK e B R BEAE B e R K R A B T
AEJ1, 256 VA A FT B P RRIE DL TAA RS 1EAEY)
AR E T TEREELENREMEN, HERI A
LRl TN BT, i R R A
BRG /BB A G33-1 T 5 [ AR
NE BB, X R A S R G I iR TAE R A
—E B HESH R
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