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Sub-cellular Distribution of Thallium in Fungus

SUN Jiadong' > XIAO Tang4u' NING Zeng-ping' JIA Yandong' > YANG Fei' > PENG Jing-quan®

(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences
Guiyang 550002 China; 2. Guizhou Institute of Environmental Science Research and Design Guiyang 550002 China;
3. Graduate School of Chinese Academy of Sciences Beijing 10039 China)

Abstract: This paper focused on the sub-cellular distribution of thallium in several different fungus
strains. The fungus strains were isolated from the Lanmuchang thallium-mineralised area in southwest
Guizhou Province and were used in the bio-concentration experiments. The sub-eellular supernatants
including cytoplasmic cellwall and cell organelles were seperated by the differential centrifuge after
treated with snailase. Results show that the bio-concentration rate of thallium in the nine strains decreases
with increasing thallium contents in the culture the maximum at 7 189 mg/kg and the maximum bio—
concentration factor ( BCF) at 7. 19. In the sub-cellular supernatants detected by ICP-OES the majority
of thallium ( up to 79.45%) was found in cytoplasmic organelles and the concentrations of thallium in
the order of priority are as follows: cytoplasmic-eellwall-cell organelles. Cytoplasmic supernatant is
apparently a major storage site for thallium which is a possible detoxification of thallium by the fungus.

Key words: thallium; microbe; fungus; subcellular; distribution; bio—concentration
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N N N N ( )
. ( Snailase Ameresco
¢ ) 20 g/L : 1:10
> (A) 30 °C 80 r/min 3 h.
N N 5 mL
’ 4 C.
1 600 r/min 15 min
: 4 °C .18 000 r/min 45 min
. 89
1. 3
Teflon  (
( differential centrifugation) HNO, ) 0.8 mL HF + 1 mL
HNO,(  Teflon )
(180 ~190 C) 24 ~30 h Teflon
/ (140 «C) HNO,
( <1 mlL) () 2 mL HNO, +3 mL
Millipore (140 °C)4 ~5h
100 mL.
1
( B) 200 .
1.1 Perkin
9 Elmer ( inductively coupled
10 TO1 ~ T0O9 TO1.T02. plasmas mass spectrometry ICP —MS)

T04.T0O8  TO9 ( Trichoderma) TO3
( Mariannaea )  TO5
( Paecilomyces) TO8  T0O9

( Penicillium) .

( potato dextrose

PD) . 3
TINO; ( Merck Germany)
PD 1000.1200 1500
mg/L
9 1 x10*  /mL
1 mL
3 . (26

°C 250 r/min) .

200 mL 0.05% Twin -80

0.2¢g (A) 4°C
(B) 80 C
1. 2

0. 005 pg/L
( inductively coupled plasmas optical

emission spectrometry ICP - OES) ( Vista MPX

Varian ) . .
QA/QC 95%
+10% ;
+10%.
1.4
SPSS
11.5 ( least

significant difference LSD) P <0.05

2
2.1
1. 1 000 mg/L
255.96 ~7 189. 06
pglg 2309.18 pg/g; 1200 mg/L



6 943
930.72 ~6 165.42 pglg 189.60 ~ 5 819.13 pglg
2428.58 ug/g; 1500 mg/L 9 2915.01 pg/g.
3
1 ( )
Table 1 Concentrations of thallium in individual strain nelg
1 000 mg/L 1200 mg/L 1500 mg/L
TO1 2217 +175.53 *
T0O2 2775 +296. 88 ¢
TO3 1657 £199. 35" 931 +62.03" 669 +58. 76"
TO4 2662 +199. 48" 2257 +13. 29" 190 +19. 60°"
TO5 2042 +384. 19
T06 1639 +159. 53"
TO7 345 +64. 31"
TO8 256 +43. 82"
T09 7 189 +300. 83" 6165.42 +433.41° 5819. 13 £196.75°
(P<0.05).
SPSS LSD 1 000 mg/L TO7 TOS
( 1) 3 TO3  T04 1 1
T09 TO9 BCF (7.19); 1200 mg/L
TO3 1 1
T09 BCF (5.14); 1500 mg/
L TO3  TO4 1
. 1 TO9 BCF (3.88).
.2
BCF
2.3
( BCF = / ( 3)
) 2
2 BCF
Table 2 BCF of thallium inindividual strain
1000 mg/L. 1200 mg/L 1500 mg/L 1000 mg/L
o1 > 4.62 ~50.41 pg/g
02 5 78 22.41 pglg 56.76%;
T03 1. 66 0.78 0.45 2.87 ~29.98 pglg
T04 2.66 1.50 0.60 4.94 pgl/g 29.94%;
T05 204 1.23 ~12.55 pg/g
To6 1.64 11.41 pg/g 13.30%. 1 200
T07 0.34 mg /L
TO8 0.26 35.55 ~49.89 pg/g 42.93 pglg
T09 7.19 5. 14 3.88 71.34%;
#1200 1500 mg/L 6.30 ~30. 80 pg/g 14.59 wg/

g 21.11%;
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3

Table 3 Sub-cellular distribution of thallium inindividual strain

/ (0.2 ¢ ) /(nees™")
(mgeL™")
TO1 1000 10.3 +0. 82" 4,33 +1.05 15.45 £1. 15" 30. 04 £2.57"
T02 1 000 15.95 +1. 51" 4.49 £1.35%" 30. 05 0. 68" 50.48 +3.53¢
T03 1 000 16.28 =1.07"* 8.70 £2.27°"" 25.56 +3.46™ 50.54 +6.81°
1200 6.50 +0.20"" 1.62 £0.97 48.65 +1.24"" 56.78 £2.01°
1500 4.04 0. 94" 2.25+0. 14" 48.53 +1.48" 54.82 £2.29¢
T04 1 000 16. 83 +0. 07" 9.75 2. 80" 35.87 +2. 50" 62.44 +5.24¢
1200 7.73 0. 68"" 3.83 +0.53" 37.58 £2. 03" 49.14 1. 89°
1500 14.77 £2.00""" 2.80 +1.29 34.71 £1. 04 52.28 +1.74°
T05 1 000 6.50 +0.47"*" 1.79 +0. 56" 8.34 +1.80™ 16.63 +0.77*"
T06 1000 14.27 +0. 18""* 6.09 +0. 8345 44.72 +3. 63 65.08 +3. 63°
T07 1000 3.84 £0.52" 2.13 +0.26™ 9.17 +0.96" 15. 14 £0.73""
TO8 1 000 3.71 +0. 43" 1.91 0. 43 6.51+1.13 " 12.13 +1.08*
T09 1 000 29.41 £0. 54" 10.71 +1. 78" 46. 11 +4.30" 86.23 +6.61"
1200 29.53 £1.27" 9.87 +0. 85" 42.55 £2.76*" 81.94 +3. 18"
1500 11.19 £2. 79" 5.33 +1. 43¢ 74.89 +£7.45" 91.40 +9.71"
(P<0.05).
0.65 ~10.72 pg/g 5.11
pglg 7.55% . 4
SPSS
4
Table 4 Oneway ANOVA of thallium in the sub-cellular fractions
(S9) (df) (MS) Fo.s P
2 998. 744 1 2998. 744 174. 178 0. 000
275. 465 16 17.217
3274. 209 17
298. 477 1 298. 477 37.072 0. 000
128. 819 16 8.051
427. 296 17
11 723. 467 1 11723. 467 533. 596 0. 000
351. 531 16 21.971
12 074. 998 17
11
(r=0.2820)
12
2.4 (r=
5 n=42 0.2820) (r=0.7929)
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5 r
Table 5 Person’s matrix of Ca. Fe. K. Mg. Na and TI in the sub-cellular fractions
Ca Fe K Mg Na
(n=42) 0.2820" 0.0457 0.1272 -0.1644 0.7929™*
(n=42) -0.1843 0.2243 0.399 9" -0.1367 0.4450™"
(n=42) 0.0757 -0.0390 -0.1693 -0.0179 0.3624"
* P <0.05; * * P <0.01.
; . r ( )
0.3999 0.4450 ; N
r=0.362 4 N "
3 H " -ATPase
3.1 F, F,-ATPase H'-
ATPase
15
1647 ( )
. 12 18
1 000 mg/L
1200 1 500 mg/L
9 3 1 000 mg/L
53.83% 7 1200 mg/L
71.34% ; 1 500 mg/L
79. 45%
3
1 3.3 T
13
BCF
T * Na*.K”* -
Ca’" .
Na®.K*.Ca’"
19
TI* K~
. (TI* 150 nm K* 151 nm) *
3.2 K* T T1*
K* K*
K*
w2 ( Lemna minor)
K* 0. 93 mmol /L 50
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mmol /L. 2.24  48h 7 189.06 pg/g 2 309. 18 pg/g
TI* 60%75% 69% * . 7.19.
Na* 2)
K TIF - ( Na® K" ATPase
3 Na'. 2 K° 1
ATP) TI* (53.83% ~79.45%) .
0.127 2 3) Tl
- K* K* — TL* K*
( voltage gated channel) Na® K" ATPase K'-

AN T L A 3 Nat A AT
()

L1 15 4
ff

A
[y AT T T

Qrirfn{m

1
Fig. 1 Hypothesis for transportation of thallium in

the fungus cell

. Ca’" K"
T* K* 2
T
K* Na® K™ ATPase K-
CaZ+
4
1) 9
1 000
mg/L 255.96 ~

2
Ca™"
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