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UNATULALLY OCCUIGLING PLASKHLIDS AND HEAVY METAL RLSISTANCL
OF THIOUACILLUS PFEROUNIDANS"

This report cuver the period between January to June 1585,

The advances are the following:

The laboratory is already implemented, and the laboratory
equiprent s aperating,

In relation to the Tecunical Consultation, Miss Joswin Hurtado,
Mo S, carried out during October O to March 4 at University of

Georgia, Anne 4, Surmers's Laboratory the following experiments:

Le— Transposition ol Tnd (R. coll puj HUUO: ™5) to lpiuyﬂgjllus

Voersatus

o= luproevenent recovery of T, veesatus Tnh atants,

o= Chursctevization of 1, versatus tnd mutunts

Do Plasiid aereen in parestals aad TS mutants straing

Co- Plaviid sereco in metal resistant strnins, Use of restriction
cnvyes,

7o~ Transtoruatiovn, Cloning Vectoers

Bo= lybridizution

Experiments jerformed during Maveh 8 to May 8 at ohio State

University at vlli N, Tuovineu's Laboratory,

l.- Carboys culture ot . terrooxidans

2,= Pretein detervmination of 1, ferrvoxidans

J.- Stimulation/inbibition of sulfur, and sulfur compounds on
ferrous oxidation by T. ferrvooxidans: clark clectrode {uxypen
consumiition) amd ferrous oxidation,

1n relation to the technigques to be wsed in the preject, the oxido-

reduction and complexemetric techniques in order to detcerminate

++ F . .
Fe , Ye and total Fe are standarizated,

Recd in sc1. Ayg 8 1985
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These techniques are used in order to carry out the yuanti-
fication of iron in the kinctic studicw of the chemicnl and

. . . . +4 BETE
bacterial oxidation of Fe to l'e o

When we make the ferrous determinantion using oxidu-reduction
technique with KMnd4 like valoraizer, we find that this tech-
nique doesn't have the sengibility that we need when the iroun
cuncentration is Jowv (< 10 mg/ml). 0Un the other hand when
we usge the complexometric technique with EDTA-Na like valorai
zer and salicilic acid or xylenol orange like indicator, we
find a very pgood sensibility, worhing at low concentration of

iron,
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T T . .
Fe VDetermination

Complexometric Techniquy

Valoraizer: LDTA-No Indicater: Xylenol Urange

. +++ . .
A blue couplexo of lPe ~ Xylenol Orange is  formated aud
by titulation with ODTA-Na Selution cause a change of  the

blue color and a yeilow color appenr,

In vrder to deterwinate totnl Fe, iy necessary to oxidize
the sampl  with 3. 1,0, nnd make the tutal Fe valuation
. NEEE: T

like Lo .

. . Lot +++
Oxidation of l'e to e

Bacterial Oxidution Process
Cowplesometriec Technique

Kelly medium

Time LT (wl.) rett*
days Exhausted voluwe wy .
0,3 0,16500646
U.35 0109470l
3 U.0 U, 3641508
4 1,V U, 602259
5 2.5 . hu05800
0 G, 6 ?.72532&8
7 11,2 6. 2745984

In relation to the sample colection, we have samples  from
Arequipa, Lima and Cerro de Fasco, aud we are working with
the microorganismos isolated from these mine waters.

The wrowth on solid media is solving with the use ol puri-
fied apar, and now we can obtain iselated colonies of  our

atraine,
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The apparition of precipitate in onr liquid media wvas
golving using the Ferrous Iron Medium (Tuovinen Lelly,
1973) which has the following formulntion,

<.

Mineral Salts Selutiovn:

K i0h U5 g
(.\;n,“)ﬁ SUk U.5 .
My 50‘,‘ 74,0 V.5 o,
112501‘ U 11~.\' Lo i,

{(sterilize by nutoelaving)

Perrous lron Solutican (Per liter)

Fe a‘()[‘ 7 ii,”,U 167 o,

u,

{#teritize by filtration).,

50, 1w 50 wl.
i
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Ferrous Ilron Mediumg

Mix 1 part ferrous iron solution te 4 parts minerul salts

solution,

The pl} of the medium is 1,06,

. . . i ++
Bacterial Oxidprion of JIe

Couplexometric Techuique

Ferrous lvon  Hediuw

Time Sty () Fott+
Hours Fahaueted Voluge ng
0} U.l, 4,2 0,1050720
8 Uatly 0.2 0. 1052700
16 0,2, H,u U, lunr7ne
23 0.3, 0.3 0. 1379084
L0 0.9, 0.5 0,203157
L6 0.0, 0.7 nnﬁuzlsug
Oh 1,25, 1,25 0.6579517
88 3.0, 3.7 1.894901
y6 h,0, 5,0 2, 1054450
111 7.9, 7.1 J.7108LT7S
114 B0, 8.0 hoolonylo
117.5 9.1, Yal 4,7898887
120.5 1u,2, 10,0 S.3088800
135,0 12,05 6,0584717
159.0 12,065 0,0584717
231.0 12,65 G6,0584717

Total Ferrous Deterwination

Complexometric Technie

Medium DTy (ml) pe*tt
Uxhapusted Volume my
Ferrous lrou 12,05 6.,671610630

Medium
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In order to investigate the inhibitory effect of the
bacteriel growth, from orgenic compounds, we are in-
vestigating the eftecet ol the pyruvie aecid on the Fe-
rrouys Uxidation by Thivbacilluy ferrooxidans.

The sodiuw pyruvate concentrution usced were the folloy
ing IU-BM, ]U—I‘M, l()_s.\i., We find that sodium pyruvate
10-3}1 and IU-J'H, produce inhihition of the bacterial fe-
rrous oxidation, but when we use sodium pyruvate 10—5.\1

the cffcet to scen stimlating,

yruvie acid Bftecet on the Ferrous Oxidation by Thivbaci-

llug ferrvoxidans.-

- - —

Culture ith l‘t‘+‘) [-‘(.-+3 l"c+) Feo 7

Sodivm Pyru- myr Sl m;;/’m] m;;/ml mg/wl

vute 00 hrg, A8 lirs, 70 hrs. 92 hrs,

10" TID 0,131 0, 1uy 0,294

]

107" ¢, 105 0,184 U, 255 0.381

107" TRBRY 0,52% 1,946 5.70

Controel witlout

Pyruvate 0,118 u,H04 1.87 PRI

Control without

bacteria U, 071 u,105 0,226 0,273

Bacterial Growth Control,-

Cul ture Bactorinl Baecterial
Number Number
Initial Final (Y2hrs,)

Without Sodiumnm 5 7

Pyruvate 1 x 1U7 bact./ml, 9 x 10° bucta/ml,

With Sodium . I v

- P .
Pyruvate 10 .)“ 1 x 1u lmct.,,/ml,. 1,08 x v vactyul,




Bffect . on  the:lerrous uxi

_Thiobacillus ferrooxidans.
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