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Hl2E FH]EA (FeAsS), A#A (AsS), 8 (AsSy) 5 AdF oz EASE FuaBgo &

8 FAZ F9EY, I J9F ddel A FYFES AAH FYFI oF 4ujo] o] &},
LI AEdelel wel A A arsenate (As(V)), arsenite (As(IIl)), arsenic metal (AsY),
arsine (As(-1I)Y) Ve R EA8, o] 5 A"} As(-IIDE Q98 AAdzAA #r|gstx oz
F 2AAY. v FE £2FI As(VY As(IDE 25 9§ E40) A8y 53] As(IDE
As(V)oll wlaf oF 20081t 7% S4€ drk £ FA9 pHolM As(V)E HASE So FalgA
4 FHAHEH vsly As(IDE olBT & o]E5E HQlth

A 20 od B, HA9] NFEEE @] qF A7E B3 FHigolrt FdzAA Y H A
species 24 % &8l Yol F8F YL Brbe Ao WA ABHA i £Be) F2 7
Ae HaBgE 58 A52L (detoxification; Rosen et al, 1994) 2 olyx| A4 (Asha 535 (3
A; Newman et al, 1998)2] A} 71" 8 FE g,

dA7kA Ll dHEole] 98 vi HEZFLozE As(V)E F58 F AsUIDE $9A4A A
X gtoez WEste ZiATe]l dEAd gu olelo] 4% vAE (dF =9, Alcligenes faecalis,
Pseudomonas arsenitoxidans, Thiobacillus ferrooxidans 5)& €& As(l) =& v AZE U9
&R B S AIgNGeRN o) F dyAdos ALF w2k HAE T As(V) FY ol U
F HHE IEAR F As(VE AAFEAZ AEste Aoz gagon 474 As(V)E
F3te] At 4 R/ wuEelolst e o] RHHAT Chrysiogenes arsenatis strain
BAL-1"T (Macy et al, 1996), Sulfurospirillum arsenophilus strain MIT-13 (Ahmann et al,, 1994),
Sulfurospirillum barnesii strain SES-3 (Oremland et al, 1994; Laverman et al, 1995),
Desulfotomaculum auripigmentum strain OREX-4 (Newman et al., 1997).

Hlao] §EF dAo] wAEY 2go] AF J¢e viTE APNS Ao 2 F3sHH
T FAEY Rdvtogs AYd 4 Ud BEo A8y A4¥g neadd 5
Re ouigch gt viEo] ot uike] MY W S wAR 9@y F49
g UAEo F83A ol&HNA £ YU AAtET

o] A7 BALE A7 34 B HIA A viad] WAL AT e
Hzlol -& 22 F, o]50] &F As(V) 2 As(ID® speciatione] X o g}

Role} olejg U Ao HHE E
7.1

l‘.&

o A4g - F2
a NAE z2AE

Tl AA HAE 29H Aag, ES B HAEAY 4
T F AL, dolrt olE A diste] Ru gAHolm AEAQ

-3 AESHY ¥a AR
Z1Ee TEE & I o gk

h

A% 24 H¥ AFPATY 9 o) 9B dgedie) Buje HHee AR F5 @

Ao R pHE 5007 2AE 0.1

< ol

(NHy)s - HPO, 5 oo



GAZAT AGAD F Zed 100uLE ZFZF As(V) (NagHAsOs - THOEAM) 5mM¥  As(lD
(NaAsO:24) 1mM< #7138 tryptic soy agar (TSA) plateo] =23t 25°C 37|24 2 35°C &
71 ZAANA 2447 WS Aol Hez FAHE 2 colonyEE HIdH oA vied
As-spiked TSA plated] 2zt 53] A& wgste ¢E& 9. € Z colonyE F 538 3714
As(V) # As(ID Z=ANA sidd AEES gtz 74z As(V)7F 5, 10, 20, 30, 50, 100, 150,
200mM &% tryptic soy broth (TSB)ol, As(IID7F 1, 5, 10, 20, 50mM ¥/ TSB HZ3to
25°Cell A 24 A7t HH%HS % UV-vis spectrophotometer® ©]-&3}4] optical density 600nmolA €=
g 24, 72} A Fxo 4E nAEY 4R =g BFSY
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B2 deze Brld FRHH e L 3L FE/ FE 94U 2 Aolth F, 3EHAY
Fu)el A¢ Cd 4-5 ppm, Cu 16-17 ppm, Pb 362-866 ppm, Zn 40-58 ppm¢] & FHFE Holxn
ded vste, dHFe] H$ Cd 26-50 ppm, Cu 140-772 ppm, Pb 1301-1567 ppm, Zn 1804-3003
ppmlE g & FF4 IS UJeyeE (mEF 2A8) 323 Hisld uAEdA oL E
A& vEid F v A BEd 7I4ATLE AL vl FolH o] dAFiAE A4 EridAES
S Yoz 3 HAgddE gE Ao

T 7182 stallA As(V)Sh As(ID7F w A Eel nlxE £54& Aol Re] As(DY 7
T As(V)ell &) & e 54& bl As(D 1mM 2AA REE uBEES 5mM4
FrAME ARt 10mM o] TEoAE A AFsA B Aok giiEEY As(V) 214N &
g UAEL 100mM o] FmelA 2442t wiekd A, A AR & YA oY strain S-109]
A5 A9 2 AEL WY g EES B udd g Ao m$ 2L & 5 U (Fig.
D. 28y WEgak Bole F$ oF 6343-7448 ppme Ml FHE YelEE 100mM (9 7492
ppm) olstolX &t &= JoE FFY JE vABEE L9 £&F Wstd ZA 9FS
Wd Ao At EF FY 2PN & 49 wigI A 2E P vYEEe) AR 43
E yetdoesn && Hlid vAE jAEEY do] AUIHoR 4FE S F USE YEATH
AellA AFe o|5hA vlAagAn S FAA A BAstrR o) APAY Uz ANA

29 7
2eE vARel WA ATHA B1d 5 & HeT AR, AV BS ARAEA ¢ A,
A

AsUIDY 4% Ashe] 9% ux 4% 5¢ 5 4 Ao 13%1 E4e FHBTR w22 YA
odd AdelHe] ua AL 2vt AHI FEY 5 UL AolM o F o g8l HAE 298 A
§4, B 2 5489 AYE o8 + Y Aol

4. AnEd

Ahmann, D., Roberts, A.L., Krumholz, L.R., and Morel, FM.M. (1994) Microbe grows by reducing
arsenic. Nature 371, 750.

Laverman, AM.,, Blum, J.S., Schaefer, J.K,, Phillips, E.J.P., Lovley, D.R., and Oremland, R.S. (1995)
Growth of strain SES-3 with arsenate and other diverse electron acceptors. Appl. Environ.
Microbiol. 61, 3556-3561.



Macy, JM., Nunan, K., Hagen, KD., Dixon, D.R, Harbour, P.J., Cahill, M, and Sly, LI (1996)
Chrysiogenes arsenatis gen. nov., sp. nov., a new arsenate-respiring bacterium isolated from
gold mine wastewater. Int. J. Sys. Bacteriol 46, 1153-1157.

Newman, D.K, Kennedy, EXK., Coates, J.D., Ahmann, D., Ellis, D.J, Lovley, D.R., and Morel,
FMM. (1997) Dissimilatory arsenate and sulfate reduction in Desulfotomaculum
auripigmentum sp. nov. Arch. Microbiol. 168, 380-388.

Newman, D.K., Ahmann, D. and Morel, FM.M. (1998) A brief review of microbial arsenate
respiration. Geomicrobiol. 15, 255-268.

Oremland, R.S., Blum, J.S, Culbertson, C.W., Visscher, P.T., Miller, L.G., Dowdle, P., and
Strohmaier, F.E.(1994) Isolation, growth, and metabolism of an obligately anaerobic,
selenate-respiring bacterium, strain SES-3. Appl. Environ. Microbiol. 60, 3011-3019.

Rosen, B.P, Silver, S, Gladysheva, T.B, Ji, G.,, Oden, K.L. Jagannathan, S., Shi, W., Chen, Y.,
and Wu, J. (1994) The arsenite oxyanion-translocating ATPase: Bioenergetics, functions, and
regulation. In: A. Torriani-Gorini, E. Yagil and S. Silver (Eds.), Phosphate in
microorganisms. Washington, D.C., ASM Press, p. 97-107.

!

0.D.at600nm

et

;*

30mM 50mM 100mM 150mM 200mM

As(V) concentration

Fig.1 Growth of microbes isolated from Myungbong tailings and sediments
under the conditions of various concentrations of As(V). VC means
an abiotic control.

Foo: &, v PE, A7EHH &8, AEFF vk ARVE

D #53sried #4833



