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OZET

Endustrilerin vesehirlerin nifuslarinin artmasiyla birlikte su elgismlerinde Kkirlilik fazlalamistir. Daha
onceleri bu kirlilik dgal yssam tarafindan giderilirken sanayi tesislerinin asnyla bu kirlilik dg@a tarafindan
yok edilemez derecede boyutlarasatestir. Artan kirlilik canli DNA’larinda hasara nedesabilmektedir.Bu
calsmada istanbul’da bulunan Ayamama ve Haramidere nehidiernks ve bahar donemlerinde 6rnekler
alinarak, SOS Chromotest E-coli PQ37 zinciri kuliaasiyla bu numulerde genotoksik aktivite var rarsa
hangi derecede olg@u gézlemlenmeye ¢alimistir.
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ABSTRACT

Development of industries and over population creates pollution in aquatic life. In this study genotoxic and
mutagenic effects of samples from Ayamama and Haramidere streams which were collected at winter and spring.
The scope of this subject is to understand and measure the carcinogenic and mutagenic activities of pollution in
these streams.Method of this study can be expressed as taking the sample, preserve them and analyze it with SOS
Chromotest. Escherichia coli strain PQ37 was used in this study. 4 samples from Ayamama Stream and 4
samples from Haramidere Stream was taken for research. Result of the study can be expressed as there are any
genotoxic activities or not.
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1. INTRODUCTION

Today’s industrial activities and technological mopements made many changes in citizens socelalifd
increase the profit of companies. But one thindpigotten by us, this is pollution and the harmdmgtween
human life and nature.When this harmony is go Iadlife areas of animal and plants are start toupdsThis
corruption made changes is DNA chains.These cdomnptalso affect the future generations animals and
plants.Results of these corruptions and pollutian be carcinogenic[6] and also there could be nwhgr
different effects which are very difficult to obserResults can be differ from types of industried pollution

types.[9]

1.1 DNA



Deoxyribonucleic acid (DNA) is a nucleic acid tlantains the genetic instructions used in the dgreént
and functioning of all known living organisms.Theim role of DNA molecules is the long-term storaife
information. DNA is often compared to a set of lptets, since it contains the instructions neededanstruct
other components of cells, such as proteins and Ridecules. The DNA segments that carry the genetic
information are called genes, but other DNA seqasri@ave structural purposes,ora re involved inlagigg the

use of genetic information.

Chemically,DNA is a long polymer of simple unitslled nucleotides,with a backbone made of sugars and
phosphate groups joined by ester bonds.Attache@dtb sugar is one of four types of molecules cdikesks. It

is the sequence of these four bases along the baekhat encodes information.This information iadreising

the genetic code,which specifies the sequenceeofithino acids within proteins.The code is read dyyying
stretches of DNA into the related nucleic acid RNA,a process called transcription.Most of theseARN
molecules are used to synthesize proteins,but other used directly in structures such as ribosoames
spliceosomes.

Cell division is essential for an organsim to ghowt, when a cell divides it must replicate the DNAIiis
genome so that the two daughter cells have the ggmetic information as their parent. The doublarsted
structure of DNA provides a simple mechanism forMMplication. Here, the two strands are seperatet!
then each strand’s complementary DNA sequencecieated by an enzyme called DNA polymerase. This
enzyme makes the complementary base pairing, andirmp it onto the original strand.Different meclems
are used to copy the antiparallel strands of théohelix. In this way, the base on the old strdiotates which
base appears on the new strand, and the cell @ndghua perfect copy of its DNA.

Within cells, DNA is organized into structures eallchromosomes.These chromosomes are duplicatetkbef
cells divide, in a process called DNA replicatiomcBryotic organisms such as animals, plants, angdi fstore
their DNA inside the cell nucleus, while in prokatgs such as bacteria it is found in the cell'®plgsm.Within
the chromosomes,chromatin proteins such as histoopgact and organize DNA,which helps control its
interactions with other proteins and thereby cdntittich genes are transcribed.[1]

1.2 Mutations

Mutations are changes to the base pair sequertte gienetic material of an organism.Mutations carcdused
by copying errors in the genetic material during ttell division,by exposure to ultraviolet or ioimig
radiation,chemical mutagens, or viruses,or canmodelibaretely under cellular control during proges such as
hypermutation.In multicellular organsims,mutatiaz@ be subdivided into germ line mutations,whichn be
passed on to descendants, and somatic mutations,whnnot be transmitted to descendants in aniflaids
sometimes can transmit somatic mutations to thescendants asexully or sexually.

1.3 Genotoxicity

Genotoxicity describes a deleterious action onllagemetic material affecting its integrity. Genoimsubstances
are known to be potentially mutagenic and carcinggpecifically those capable of causing geneticatant and
of contributing to the development of tumors. Tinisludes both certain chemical compounds and cety@es
of radiation.

1.4 SOS-Chromotest

The SOS-Chromotest kit utilizes the cell's own nesubms fort he detection of genotoxicity.All liviraells

have developed a sensitive system for the deteatfolesions in their genetic material so that a plax
enzymatic system-the SOS repair system-can beatetivto repair the damage.Once a lesion has béecteld

a SOS promoter is induced to start the transcripticthe SOS genes. This is the basis for the digislity and
sensitivity of the SOS-Chromotest :Even limitedaiepble damage to the genetic material will be cteté by

the SOS-Chromotest,before the cell’'s repair systes had the chance to handle the emergency.The SOS-
Chromotest bacterial strain has been especialljneaged to detect DNA damage [2].



The advantages and some properties of using S@#okest can be expressed as follows;

-SOS Chromotest has an easy processing proceddredesigned for his purpose. We don't need special
laboratory equipment to do this analysis.

-SOS Chromotest is widely using analyze test testigate industrial and municipal waste sourcetuponh.

-In just a few hours, the kit provides a clear, ptately objective measurement of the genotoxicfta egample
by a simple visual appreciation of the colour atxdi or by spectrophotometry using a microplateaead

-The SOS-Chromotest kit has been in use since 1882peen evaluated by hundreds of compounds &dl ci
over 150 publications.

-It can be completed within 24 hours including taeival of the bacteria.

-The test detects any primary DNA damage causegebgtoxins, and can be used for various kinds oéags
samples. Therefore the test is particularly suidbt testing of environmental samples.

-The SOS Chromotest kit can be used to detect geiootactivity in raw materials, cosmetics,
pharmaceuticals,foodstuffs, water, soils,sediments.

- The SOS Chromotest allows the examination of ipleltsamples all processed at once using only @fie ¢
tester strain. As was determined by testing masa #00 genotoxic compounds.[2]

1.5 Information about Ayamama and Haramidere Streans

The aim of this study to observe the effects ofytian in these streams looking at genotoxicitygpective.SOS
chromotest is the testing procedure of this stibBjation of pollution type and mutagenic resulis also going
to be discuss.[8] As previously mention, mutagéyion plants, animals and microorganisms affeat alsman
health. So it is very important to observe the metacity of the streams and water sources in cémsecially
like Istanbul,Ankara and other metropolitan cities. Beeathese cities has many different type of indaistri
activities that creates very high pollution in aizisystems. Previous studies about mutagenicitis@inbul
streams are examined before this study is began.

Pollution of water resources and aquatic envirortraes serious and a growing problem. Regardlegts ofigin,
pollution tends to find its way into the aquaticveanment. Today population increase rates are Wgh in
developing countries like Turkey. Metropolitan egti have more work sources and job opportunities so
imigration from provinces to these cities incredse population of them.This high population forngtni
pollution also.n this study we try to mention theitagencity happens because of the pollution ofethe®
streams ofstanbul.[7]These streams are Ayamama and Haramidgemama streams is flowing in Bakirkoy
and Kicikcekmece districts. The approximate lemgftrayamama stream is (with the branch of Sefakdy,
Yenibosna and Kaynarca) 50 km. Population liviegmto Ayamama can be divided as two districts,iRél
and Kucikcekmece.As the result of population cerstu2000; population of Bakirkéy is 203.498 and
population of Kiciikcekmece is 589,139. [3] Ayamastream announce it's name with the flood at 19%¢ th
affects the media buildings Hitelli. Municipalities are try to reform the str@amany times but floods happen
several times more. Ayamama stream is pollutingdayestic and industrial waste water sources.

Haramidere stream is one of the another streamwkaare going to mention ifstanbul.There are many
industrial activities like textile,construction,peteum rafinery etc are stated near this strearuf@oks which
are deliver to these streams can be observed dyistuthe samples by SOS Chromotest.

Both these streams are stated the places wheiadbstrial activities are very high. Both of theteeams are
spilling to Marmara Sea so pollution of these streaneans also pollution of Marmara Sea.

2. MATERIALS AND METHODS

2.1 Description of sampling sites






Figure 2.4 Sample 4 taken from circled area in Ayaiaima Stream[11]

2.2 Sample equipments

As seen at the map the samples are going to take important sources of pollution because of indaisand
domestic wastewaters.

Polyethylene bottles was used for both Ayamama ldadamidere streams material sampling.pH of these

samples are decreased to 2 by usin§® and samples transferred in glass bottles and Gtaytd the analysis
began.

2.3 SOS-Chromotest Work Procedure

We are going to perform the activities in the pnésé order after taking the sample.

Morning of the test or night prior to the test [2]

1. Re-suspend dried bacteria in bottle B with mediu bottle A.

2. Incubate at 3T for 4-5 hours or for 16-18 hours (3.1). Write thege and time.

Day of the test:

1. Check bacteria grown for existence of turbidityurbid — proceed.

2. Dissolve samples and dilute; make serial dihgtiof controls.

3. Dispense 10 pL aliquots of sample and contfotidis into appropriate wells of the assay miclatep.

4. Prepare bacterial suspensions for testingillogion of bacterial suspension grown overnighttmgrowth

medium from bottle B to obtain 10 mL of bacteriasgension of 0.05.
5.  Dispense 100 pL of the bacterial susperisiorthe appropriate wells of the micro-plate .
6. Incubate at 3T for two hours. Write the time.
7. Proceed with colour development by either on@)pfor machine reading or (b) for visual analysis

a. Rehydrate the dry alkaline phosphatase chromagebottle H with the liquidB-galactosidase
chromogen in bottle F. Add 100 pL of the mix thvells. Incubate at 3T for 60 to 90 minutes until
green colour develops. Stop with 50 pL of reagémptional). Measure corrected for reagent blank
615 nm for genotoxic activity and at 405 for vidil

b.  Add 100 pL of the liquif-galactosidase chromogen in bottle F to all thdswdhcubate at 3T for
60 to 90 minutes until blue colour develops. Ifoatour develops in the test samples, perform hifgbi
check by adding 50 uL/well of the rehydrated ab@liphosphatase chromogen, made from re-
hydrating bottle H with diluent G. Incubate 306@ minutes at 3C, until yellow colour develops in
the controls and stop with 50 uL of stop solution |

8. Analyze results, visually or with a plate read@lowing the guidelines.[2]
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Figure 2.6 The cell incidents and genotoxic measements[2]

2.4 Analysis of SOS-Chromotest Results

Check the blue colour density appearing in the svefl your test materials and continuously compaitl the
diluent-only wells.  Start checking from the highe&oncentration of the test material to the lowesHigh
concentrations may not induce any positive respdaseo acutely toxic concentrations in which teiscare killed
outright. As the material is diluted out, toxicisyreduced and a positive reaction (deep blueucpioay then appear
indicating chronic genotoxicity. The colour deysiill finally be gradually reduced as concentraficare diluted
below genotoxic levels depending on the rangelafidins tested.

If no positive blue colour is obtained, check tlediow colour density appearing in the wells of ytest materials,
following the addition of the alkaline phosphatas&l subsequent incubation, and continuously compinethe
diluent-only wells. Since the diluent-only wellsalcontain bacteria but no test material they shebhbw a good
yellow colour development. The yellow colour is aasure of bacteria viability by the alkaline ph@gpke reaction.
If the yellow colour appearing in the wells of tt@st material is similar to the background (diluenly wells), the
material was not toxic and not genotoxic. If the@ht control is yellow and the test material walls not this means
that the test material was toxic to the SOS-CHROMGOT bacteria. Try higher dilutions (lower concetitns) of
test material so that inherent acute toxicity nit be expressed.[2]
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