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 OE: [8 6] AIPRAK SR T B bt h — T o RM KRBT A H R, HLE2H
TZ-1. [ %) S ZARBATHEFAR. 2 TEMNFEL, K TZ-1 ARE RGN KA
VATIRI SR, FE3F ) AR Fe 4 K Ak b Uk 4T 2 41 W, 4% (Transmission electron microscope, TEM)
LI, 4244 ¥,4%(Scanning electron microscope, SEM)LE AT, 344 R BRI AL AT X S &ATH
(X-ray diffraction, XRD)y»#7. [4R]1 2% % TZ-1 B T140E Ri& KA &(Burkholderia sp.). &
HEETRAKRATK, HRE, ARG LAHRE, AFEB, £ TEM TIEFRA XA BFF G
TREHA, BNBESHERR@ILERE, HMEAH, K%K 60nm, KRB HE
BRAEE, K294 180 nm, R @AM E, 1R B4 (SEM) T b4k, x5 TEM TR
TR, SEM FrAEHAHATLE LN, L&A Fe. P. O. 4R3E TEM. SEM. XRD %
RN E T SRR AR, (28] 5 B A0 B 6 AR TZ-1 7T & s R Ak, B
Ao X A RATH 45 R At 4o TZ-1 & RO 4A R AR KL A F 4G K, T ERA A Fey(PO,), 8H,0 o
Fe;04.

KR B mME, Thik, £&, MREBEMFE, E484E(TEM), 123 945(SEM), X H4&
#7141 (XRD)

Isolation and characterization a bacterium strain can
synthesized magnetic nano-particles
TIAN Guo-Shun LINa ZHAO Min'
(Northeast Forestry University, Harbin, Heilongjiang 150040, China)

Abstract: [Objective] Isolation of a bacterium strain named TZ-1 synthesized magnetic nano-particles
from Dongchang Lake in Liaocheng City. [Methods] Proceed the morphological study and 16S rRNA
gene identify to the strain TZ-1, extract and depurate the magnetic nano-particles form TZ-1 culture.
Observe and analyze TZ-1 cells and the magnetic nano-particles through transmission electron
microscope (TEM), scanning electron microscope (SEM) and X-ray diffraction (XRD). [Results]
Concluded that TZ-1 belongs to Burkholderia sp.. The cells of TZ-1 is rod under the TEM, possess
flagellum and capsule easy to gather. The approximate polygon in like electron dense granules
arounded biomembrane in the cells include two types in size for 60 nm approximate located at the
cytomembrane and 180 nm approximate located inner the middle of cells. The cells are rod under SEM,
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and the sizes are the same as the TEM. EDAX spectrum for the magnetic nano-particles on SEM shows
that the main elements are Fe, P, O. According to the result of TEM, SEM and XRD that TZ-1 can
compose magnetic nano-particles. [Conclusion] The bacterial strain TZ-1 we isolated synthesized
magnetic nano-particles, XRD shows the ingredient of the magnetic nano-particles are Fe;(PO4),-8H,0
and Fe;0,, and the crystal structure of the magnetic nano-particles is monoclinic crystal.

Keywords: Magnetic sensitive bacteria, Selection, Identification, Magnetic nano-particles,
Transmission electron microscope (TEM), Scanning electron microscope (SEM), X-ray diffraction
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FERER R B ELOE, BRI ER
b A FH AR Wy R AT G K R R Y A 0 AN
FARFZEC T, AN A B 9K P R LA R SH S
7B RUEPER . AEWAAELE . PR AL
P10 HEGOR AR | R 25 AL A U
A2 BT R I T DA 2 AT
HibE pH BRI T & TCHLAKR T, S —Fh
W TEAICTE Yo G O s, 324k ik
P2 ZATHIAS TR 88 5 A [ 19 30 5 vh 43 8 i
30 BR(EAFAIILRY . ARLEAI) KA RERE I 1Y) 20
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KH,PO,4 0.68 g, NaAc 0.05 g, NaNO;0.12 g,
TR 074 g, HFEELIREN 0.05 g, JIKE 2 mg,

Wolfe’s 4i4: RIRE 10 mL, Wolfe’s ™ ¥JHiIR S
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1L, 10 mol/L Y NaOH #7%5 pH % 6.7, Pk
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Rif s, HOLEERSE 30 do O A& T EUR
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JEAE 0.5%, 28 °CbtIEse. MRUEE, HKilm
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i) it PR TR A TN A, B R P R e 2
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1.3.3  ZREEMEER XRD: H A D/Max-2500
X SHEAFHHAL, AR 50 kv, FHETR A
100 mA, 551N Cufl, 1=0.154 056 nm, I
HEE 0.06%/s, LN 5-60°,
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Lake shore fii i 7128 I i 22 498 I X 49 K pd PR R 1)
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1.3.5 E#EE: EasyPure Genomic DNA Kit 21X
FFhE DNA, PCR 714 16S rRNA JEK ¥4, 50 pL
PCR [ZJWi{AZ: 10xPCR buffer 5 pL. 10 mmol/L
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1492R %% 1 uL. 5 U/mL Taq B 0.5 uL. DNA &t
1 uL, ZET7K 40.5 uL, PCR IR &/ : 94 °C
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WA B LU N 50 mg/L By LB [EIAREFREE |-,
37 °C K577 12 h, PRHURRRVE RN T LB WSS T Ak
37 °C.200 r/min FE 5555 6 h, {#i 1 pMD18-T Vector
FEES W M13F(47) M13R(48)i#H 4T HiA PCR #6:1 ,
PR S I 5 354 50% H I 1:1 Fe R AR T,
K A R R W P, O NCBI . Biology
Workbench il MEGA 285417155150 H7 o

2 ZR545H
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Toth, WRCONERE, BERAAT WA, 4ksihse
—JR R RSB P AR 22, TERH TR AT SR gk
AT s R R, 153 7] LA g e
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% 3 d Z W ISEFR Y OB EPERURL . X AR
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E1 EEES
Figure 1 Colonial morphology of TZ-1

2 000 nm

B2 TZ-1 &k TEM BH
Figure2 TEM of TZ-1

N, EERRFR, EEEKLAH 2-4 pm, AN
0.5-1.5 um, 5 TEM Il 45 50—, GORREHERRL
EDAX Zii FE M5 Fe. O, P, Hi&iuEk
PR TAE AL BRI A4, HA A TR AR TR 5%
RS R R AR R (8 6, 3R 1),

2.3.4  HUREMEER XRD &RSH: WA 7 PR,
20=13.2°0F IR F2 06, TZ-1 FT & BRI R Tk 2
bR, XN REEE 4 HYS
Fe3(PO,),'8H,0 #rUEATHT = PDF75-1186 X, 5
Fe3(PO,),-8H,0 HF1FIE 11.2 (110), 13.2(020), 18.1
(200). 19.6 (001). 23.1 (201).27.8 (131). 30.2 (311).
32.9 (221). 38.4 (401)FeA— 3, X W45 i 1 [A] HE
d 15 Fe;O4 riERT ST PDF19-0629 LA, 55 Fes0,4

B3 TEITERHKIEFED TZ-1 BiK TEM B R
Figure 3 TEM of TZ-1 in the medium without ferric
citrate

B4 EEESE#ESR TEM BE

Figure 4 TEM of magnetic nano-particles

E5 =k SEM RBA
Figure S SEM of TZ-1
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6 YARMLMEFRITHE R IZH EDAX 247
Figure 6 EDAX spectrum for the magnetic nano-particles
on SEM

R 1 PRBIETRAM R IER EDAX 217

Table 1 EDAX spectrum for the magnetic nano-particle
on scanning electron micrograph

JLR G {ia T
Element Wt (%) At (%)
(0) 33.75 60.61
P 13.09 12.12
Fe 63.16 27.27

FRAEI 18.3 (111).30.1 (220).35.4 (311).37.0 (222).
43.0 (400). 54.1(116), 70.1 (620)3EA—5L,

235 HAFEZSHT: WK 8 FiR, TZ-1 &MY
KRG RURL BAT B m W8 ) He=239 A/m, REHUFN
BRI 0.51 Am*/kg, M/M=0.48 $55T [ H1 AL 24
REWE ORI BRIEME 0.5, WEMEARSS, TEJFENE
Fe3(PO4),8H,0 AAERMYI T, TZ-1 I A0K#E
PERTURL A SRR AR

2.3.6 Bk 16S rRNA EE QO FLE: MF53
— 2% 1556 bp (741, K75 #2523 NCBI $i4f8 1%
FAFFH 555 1B3EEPNAO14, BLAST x4
AR v IR TR G (Burkholderia cepacia), J& T
Proteobacteria A B-W.44, ¥4 N Burkholderia
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Uncultured beta proteobacterium clone SHAL010 (HM108590.1)
2 [~ Uncultured beta proteobacterium clone SHAL0O77 (HM108657.1)
13} Uncultured bacterium clone DMS (JQ013148.1)
36| Burkholderia cepacia strain LMG 1261412 (AF097532.1)
36\l Burkholderia sp. IBP-VNS59 (JQ518347.1)
6~ Burkholderia cepacia TZ-1
51| Burkholderia cepacia strain SE-1 (KF681774)

0.02

&9

L Burkholderia vietnamiensis strain AU4i (KF114029.1)
Burkholderia sp. B35 (JX010979)
1001 Magnetospirillum gryphiswaldense (NR_121771.1)

- Uncultured Magnetospirillum sp. clone LM1 (GU979424.1)

B ¥k Burkholderia cepacia TZ-1 #J 16S rRNA £ E R4 1L

Figure 9 Phylogenetic tree of strain Burkholderia cepacia TZ-1 and related species based on 16S rRNA gene sequences
TE: RBLO.02FIRITHNZEF I SR IE s W s A AUE AR Brootstrap(E ;4 5 P GenBank K4 2 (1 X % 5.

Note: Bar=2% nucleotide divergence. Number at notes present bootstrap percentages (based on 1 000 sampling). Those in parentheses are

the GenBank accession number.

cepacia TZ-1 (K 9). i MEGA # AR AL
Burkholderia cepacia TZ-1 RS &GN B E
Pk MSR EZ ORI, X2 IR A ek /R s
W& (Burkholderia sp.) K T A& BN KA HABORE

3 &g

NI ZR B 1K v B Al Ak ) — bk e
PEURLIF B AR Burkholderia cepacia TZ-1, ASTHHEZH
IR A IA e 8 /R B G R (Burkholderia sp.) A &
ARGV BRI TR . 5 8 s A AR U A L
B, WHRE SRR, HARKHEER, HRSETE
JREVERURL S 2, (H2 WA AN ZAL, TZ-1 &80
PR S A B2 1Y Fes(PO4), 8H,0 BT, Rk PAAH
XA, A TR] S o R RL , AT Mo
K FH 5 T BT 50 i s 2 R 38 5 7 g
I3

ARSI RE Z AL JSEARYE Burkholderia cepacia
TZ-1 BRI, RHDER S SR = e
B SR8 [ 1 J8 (Burkholderia sp.) WP AR ) b 48
TZ-1 1A R T ] DL AR, (H R0 et
1%I TZ-1 ANREE RRETERURL, s B R A T
SO 5% AR, B, 28 °C. 140 t/min
FEREESR, %307 T B EAW T FE R B ER
B O, BEIRK I ZH , iR Ei A (U]

T FE S ERD IR R AR A KGO, 559724 36 h,
BT AR TOEIRES, BRY 7 d IR G R R
TG PEUR

M EEE EARY R 3-5 mm, ERE, %%
AHU, YRR R AR, B, £ TEM
SEM TWEE, WHFFE, K20 2-4 um, 52
H0.5-1.5 um, ZRE, ANRARAERE, A3
S, M B FECE R . 4 000 t/min B0
DRI, [ CHEAGE LR IR, A0mEy
EWCERNRLERRL, SEM T EDAX 4MrocE /b
YK PE IR BN N Fe (P LOLHEYE UKL XRD
BERRE, YUORRLE SR A R R,
HEZW ST A Fes(POs)8H0 Hl FesO40 HT
Fe3(POy),-8H,0 FAEWENEY) it , Burkholderia cepacia
TZ-1 & BB 98 K Bl M B0k ) R M 55, Wl
H=239 A/m, BEHIFITRIE H 0.51 Am*/kg, M,/M=0.48.,
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