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Yerli Alfa-Amilaz Enzimi Uretimi i¢in Yerli Fungus izolasyonu, Makroskobik, Mikroskobik
Tanmimmlamasi, DNA Dizi Analizi ve Biyoinformatik Degerlendirmeler
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OZET: Bu c¢alismada ekmek yapiminda ticari énemi olan alfa-amilaz enzimi iireten termofilik ve
mezofilik yerli funguslarin izolasyonu, makroskobik, mikroskobik ve molekiiler tiir teshisleri
gergeklestirilmistir. Mikroorganizma Kiiltlir Koleksiyon Merkezlerine ve Mikrobiyal Gen Bankalarina
genetik materyal olusturulmasi ve yerli izolatlardan patente konu yerli enzim iiretimi amaglanmistir.
Afyon, Eskisehir, Usak, Ankara termal alanlardan 23 termotolerant fungus izole edilmistir. Izolatlarin
makroskobik ve mikroskobik incelemeleri sonucunda yiiksek amilaz enzimi ireten Aspergillus niger,
Aspergillus terreus ve Trichoderma atroviride tiiriine ait 6 izolatin tiir teshisi yapilmistir. izolatlarin
fungus spesifik primerleri kullanilarak 18S rDNA ve ITS bolgeleri PCR amplifikasyonu, molekiiler
tanimlamas1 yapilmis ve Web tabanli BLAST analizleri ile karsilastirilmistir. Molekiiler
karakterizasyon ¢alismasit sonucunda klasik tanimlama ile molekiiler tanimlamanin birbirini
destekledigi goriilmiistiir.

Anahtar Kelimeler: Fungus, izolasyon, Internal Transcribed Spacer (ITS), amilaz enzimi.

Isolation, Macroscopic, Microscopic Identification, DNA Sequencing and Bioinformatic
Assessments of Native Fungi for the Production of Native Alpha-Amylase Enzyme

ABSTRACT: In this study, isolation of thermophilic and mesophilic native fungi producing alpha-
amylase enzyme which is commercially important in bread making, macroscopic, microscopic and
molecular identification were performed. Microorganism Culture Collection Centers and Microbial
GenBanks to create genetic material and local isolates to produce patents of the native enzyme was
aimed. 23 thermotolerant fungi were isolated from the thermal areas of Afyon, Eskisehir, Usak and
Ankara. As a result of macroscopic and microscopic investigations of isolates, 6 isolates of Aspergillus
niger, Aspergillus terreus and Trichoderma atroviride species which produce high amylase enzyme
species were determined. 18S rDNA and ITS regions of the isolates were compared with Web-based
BLAST analysis by PCR amplification and molecular identification. As a result of molecular
characterization study, it was observed that the classical identification and the molecular identification
supported each other.
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GIRIS

Endiistriyel agidan 6nemi bulunan pek ¢ok
proses, biyoteknolojik ve enzimatik siireclerle
¢ok daha kolay gerceklesmektedir (Unal, 2015).
Bu nedenle enzimlerin endiistride kullanimi
kaginilmaz olmustur. Enzimlerin endiistride
kullanilmas ile yiiksek basing ve sicaklik gibi
enerji gerektiren kosullarin ortadan kalkmasi
ekonomik acidan yarar saglamaktadir (Cetin,
1983). Diinya genelinde endiistriyel enzim pazari
1,4 milyar USD dolayinda olup, yilda %10’un
lizerinde pazar ag1 artis1 ve %4-5 oraninda satig
artist ile en yaygin tiketim alanlarindandir.
Endiistriyel %75’1 gida
endiistrisi i¢inde yer almaktadir (Cowan, 1996).

enzim Uretiminin

Giinimiizde gida sanayinde mikrobiyolojik
kaynakli  birgok  enzim  kullanilmaktadir.
Amilazlarin  en yaygin kullanildigit  gida

endustrisi alan1 ekmekgilik sektoriidiir.

Ekmek {iretiminde fermantasyon siirecinde
onemi olan termofililk ve  mezofilik
funguslardan elde edilen alfa-amilaz enzimi ve
ekmek pisirme sicakligina dayanikli termostabil
alfa-amilaz enzimi kullanilmasi Onerilmektedir
(Nguyen, 2002).

Alfa-amilaz enzimi endiistriyel boyutlarda
ilk kez 1939 yilinda Bacillus subtilis susu
kullanilarak  Japonya’da  tretilmistir. 1970
yilinda B. subtilis ve B. licheniformis alfa-amilaz

pazarinin yaklasik %25-33’iinii temsil eden

onemli ticari enzimlerdendir (Nguyen, 2002).
Alfa-amilaz ~ ekmegin  raf

uzamasl, lezzetinin artmasi, gézenekli yapisinin

omrinin

daha iyi olmasii saglama gibi bircok agidan
ekmek kalitesini arttirmaktadir. Glinlimiizde hem
biyoteknolojik potansiyelleri hem de
termostabilite ¢alismalarinda kullanilmak {izere
iyi bir model olmalar1 nedeniyle termal su
kaynaklarinin bulundugu alanlardan alinan su ve
toprak  Orneklerinden  alfa-amilaz  iireten
termofilik funguslarin  izolasyonu, mezofil,
termofil ve hipertermofil mikroorganizmalarda
amilolitik mikrobiyal enzimlerin aktivitelerinin
belirlenmesine verilen 6nem giderek artmaktadir
(Leveque ve ark., 2000).

Bu calismada, ekmek yapiminda 6nemi
olan alfa-amilaz enziminin iretiminde yiiksek
aktivite gosteren fungus izolatlarinin ekstrem

kosullardan izole edilmesi, makroskobik,
mikroskobik tanimlanmalarinin yapilarak
biyoteknolojik  siireglerle  degerlendirilmesi
amaclanmustir.

MATERYAL VE YONTEM

Afyon, Eskisehir, Usak ve Ankara illeri

¢evresinde bulunan sicakliklar1 55-90°C arasinda
degisen termal su kaynaklarinin bulundugu
alanlardan aliman su ve toprak Orneklerinden

enzimi Uretimi igin genis ¢apta kullanilmigtir amilaz  iireten termofilik  ve  mezofilik
(Sahnouna, 2012). Amilazlar diinya enzim karakterdeki funguslarin izolasyonu
gerceklestirilmistir (Cizelge 1).
Cizelge 1. Fungus izolasyonu i¢in drnekleme alanlari
AFYON ESKISEHIR USAK ANKARA
Gazligol Kaplicasi (Ihsaniye) Uyuzhamam Kaplicas1 (Alpu) Usak-Afyon Karayolu  Haymana

Hiidai Kaplicasi (Sandikli
Heybeli (Bolvadin)
Omer-Gecek Kaplicas1 (Merkez)

Yarike1 Kaplicast (Mihaliggik)
Kizilinler Kaplicasi (Merkez)
Sakarilica Kaplicas1 (Mihalgazi)

Cifteler Kaplicas1 (Cifteler)
Asagi ve Yukari llica (Merkez)

Hasirca Kaplicas1 (Merkez)
Eskisehir Kaplicas1 (Merkez)
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Termotolerant Fungus izolasyonu

Fungal tiirlerlerin izolasyonu Pitt (1979)’in
onerdigi metoda gore yapilmistir.
On zenginlestirme igin diliiye edilmis toprak

ornekleri ile su Ornekleri 40-45°C su
banyosunda 3 saat bekletilmistir. Toprak
orneklerinin  10-3, 10-4, 10-5 ve 10-6

diliisyonlarindan 1’er ml petri
koyulduktan sonra iizerlerine hazirlanan Starch
Yeast Extract Agar (SYE) (starch, 5,0 g; yeast
extract, 2,0 g; KH2PO4, 1,0 g; MgSO4.7H20,
0,5 g ve agar 15 g) ilave edildi. 40 °C de 1 hafta
inkiibe edilmistir. Inkiibasyon sonunda olusan

kaplarina

kiifler sayilmistir.

Amilaz Enziminin Saptanmasi

Iyot bir amilaz indikatérii olup ortamdaki
amilaz enziminin varligi; koloniler etrafinda
olusan zonlar seklinde kendini gosterir.

Bu nedenle inkiibasyon sonrast iyodin
sollisyonu (iyodiir: 22 mg, potasyum iyodiir: 80
mg, glasiyal asetik asit: 5 ml, distile su: 500 ml)
damlatildiginda acik zon olusturan koloniler
amilaz (+) olarak degerlendirilmistir.

izolatlarin Makroskobik ve Mikroskobik Tiir
Tayini

Izolatlar Malt Extract Agar (MEA)
Czapek’s Yeast Extract Agar (CYA) ve Oatmeal

Agar (OMA) da 7 gilin karanlikta inkiibe
edildikten sonra koloni c¢aplart dlgiilerek
makroskobik ve  mikroskobik incelemeleri
yapilmistir. X10 ve X40 151k mikroskobunda
termotolerant fungal izolatlarin konidial bas,
spor, fiyalid yapilari incelenmistir.

Kiiltiirler tiir seviyesinde farkli mikolojik
taksonomik kullanilarak
tanimlanmistir (Hasenekoglu, 1991; Barnett ve
Hunter, 1998).

anahtarlar

izolatlarin Molekiiler Kararkterizasyonu

Fungus spesifik primerleri kullanilarak
izolatlarin 18S rDNA ve ITS bolgeleri (Internal
transcribed Spacer) PCR amplifikasyonu ve
molekiiler tanimlamasi yapilarak web tabanli
BLAST analizleri ile karsilastirilmistir (White et
al 1990; Verweij et al 1995).

BULGULAR VE TARTISMA

Fungus Izolasyonu Bulgular

Calismamizda Afyon, Eskisehir, Usak ve
Ankara termal alanlarindan 23 termotolerant
fungus izole edilmistir. Aspergillus niger,
Aspergillus terreus ve Trichoderma atroviride
tiirline ait 6 izolatin tiir teshisi
gergeklestirilmistir. Amilaz (+) 6zellik gdsteren
6 fungus izolat1 tespit edilmis ve raporlamasi
yapilmistir (Cizelge 2).

Cizelge 2. Amilaz Enzimi aktivitesi gosteren fungus izolatlar

izolat No Diliisyon Tiir inkiibasyon Sicakhg1
G2-3 103 Aspergillus niger 40°C
G2-1 10+ Aspergillus terreus 40°C
Gl 10+ Aspergillus terreus 40°C
G2-1 103 Aspergillus niger 40°C
S-2 103 Trichoderma atroviride 40°C
S-2 10+ Aspergillus terreus 40°C

Amilaz Enzimi Bulgular

Ortamlardaki amilaz enziminin varligi iyot
indikatorii ile gozlemlenmistir. Iyot indikatorii
ile koloniler etrafinda seffaf zonlar olusmustur.
Seffaf zon olusan koloniler amilaz (+) olarak

degerlendirilmistir. Amilaz (+) ozellik gosteren
yerli izolatlarimiz makroskobik ve mikroskobik
tiir teshisleri yapilmak tizere +4 °C’de muhafaza
edilmistir (Sekil 1).
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==

Izolatlarin Makroskobik ve Mikroskobik Tiir
Teshisi Bulgular:

Tir  seviyesinde  farkli  mikolojik
taksonomik anahtarlar kullanilarak tiir teshisleri
yapilan fungus izolatlar1 tanimlanarak X10 ve
X40 151k mikroskobunda incelenmistir. Konidial
bas, spor, fiyalid yapilarinin yogunlukta oldugu

goriintiiler fotograflanarak rapor edilmistir.
(Sekil 2,3,4,5,6,7).

Termal alanlardaki su ve toprak
orneklerinden elde edilen yerli fungus

izolatlarimizin makroskobik ve mikroskobik

Sekil 1. Amilaz (+) koloni goriintiileri

tanimlamalar1 yapildiktan sonra patent igin
gerekli olan molekiiler diizeydeki tanimlamalari
gerceklestirilmistir.

Izolatlarm  Molekiiler
Bulgulan

Fungus spesifik primerleri kullanilarak
izolatlarin 18S rDNA ve ITS boélgeleri (Internal
transcribed Spacer) PCR  amplifikasyonu
yapilmigtir  (Sekil 8). Molekiiler tanimlama
calismalarinin makroskobik ve mikroskobik

tanimlamalar1 destekledigi goriilmiistiir.

Kararkterizasyon

Sekil 4. 1 10 Aspergillus terreus yerli zolét1m1zm makroskobik koloni ve mikroskobik konidial baslarinin goriinimi
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Sekil 5. G2-3 107 Aspergillus niger yerli izolatimizin makroskobik koloni ve mikroskobik konidial baglarinin gériiniimii

Sekil 7. S-2 10** Aspergillus terreus yerli izolatimizin makroskobik oloi mikroskobik konidial baglar ve sporlarinin
gorinimui.

Sekil 8. Molekiiler karakterizasyon galismalarinda PCR sonrast DNA jel goriintiileri.

Molekiiler tanimlama amaciyla yapilan karsilastirtlmigtir. Biyoinformatik
caligmalar BLAST analizleri ile degerlendirmeler yapilmistir (Sekil 9).
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Bit-Score E Value Grade v Hit start Hit end Name Description Sequence Le... Topology
784.1 1] 95.8% 103 532 KU319439 Aspergillus terreus strain K15F-Pb-15 internal transcribe... 431 linear
784.1 1] 95.8% 211 640 KP987087 Aspergillus hortai strain CBS 124230 185 ribosomal RNA... 431 linear
784.1 o 99.8% 90 519 KP296144 Aspergillus terreus isolate 014 internal transcribed space...431 linear
784.1 1] 95.8% 115 544 KP131620 Aspergillus terreus strain PWQ2409 isolate ISHAM-ITS_ID... 431 linear
784.1 1] 95.8% 234 663 KM491895 Aspergillus terreus 185 ribosomal RNA gene, partial sequ...431 linear
784.1 0 99.8% 89 518 JNG38785 Aspergillus terreus strain IDR1100004782 internal transc...431 linear
784.1 1] 95.8% 89 518 FR837962 Aspergillus hortai 185 rRNA gene (partial), ITS1, 5.85 rRN...431 linear
784.1 0 95.8% 94 523 EF567983 Aspergillus terreus strain WM 06.853 isolate ISHAM-ITS |... 431 linear
784.1 1] 95.8% 93 522 AJ0O01368 Aspergillus terreus 5.8 5 rDNA and ITS1 and ITS2 spacers 431 linear
778.56 0 95.7% 92 521 LNB13023 Aspergillus terreus genomic DNA sequence contains 185... 431 linear
778.56 o 99.7% 118 547 Ky425727 Aspergillus terreus strain E17F small subunit ribosomal R... 431 linear
778.56 0 95.7% 111 540 KY200574 Aspergillus terreus isolate G1 internal transcribed spacer... 431 linear
778.56 0 99.7% 62 491 KX694148 Aspergillus terreus internal transcribed spacer 1, partial... 431 linear
778.56 1] 95.7% 130 559 KX462502 Uncultured fungus clone Asc2-18 185 ribosomal RNA gen.. 431 linear
778.56 1] 95.7% 128 557 KX462892 Uncultured fungus clone Asc21 185 ribosomal RNA gene,... 431 linear
778.56 o 95.7% 86 515 KX198128 Aspergillus terreus internal transcribed spacer 1, partial... 431 linear
778.56 1] 95.7% 56 485 KX160451 Aspergillus sp. BAB-5682 185 ribosomal RNA gene, parti.. 431 linear
778.56 0 95.7% 94 523 KX090420 Aspergillus terreus internal transcribed spacer 1, partial... 431 linear
778.56 1] 95.7% 57 486 KX014873 Aspergillus terreus strain CT713 internal transcribed spa... 431 linear
778.56 0 95.7% 95 524 KUS45875 Aspergillus terreus strain SQU-WTO03 internal transcribed... 431 linear
778.56 0 99.7% 25 454 KU945829 Aspergillus terreus strain 5QU-KHO2 internal transcribed... 431 linear
Sekil 9. DNA dizi analizi biyoinformatik degerlendirmeler
Bit-Score EValue Crade ¥ Hit start Hit end Name Description Sequence Le... Topology
811.799 0 97.3% 48 570 KY031976 Aspergillus niger strain F10A internal transcribed spacer... 523 linear
806.26 0 97.2% 28 550 KC496025 Aspergillus niger strain Y9 185 ribosomal RNA gene, parti...523 linear
806.26 0 97.2% 27 549 JX135725 Uncultured fungus clone LO49675A10 internal transcribe... 523 linear
802.566 0 97.2% 11 533 KX171032 Aspergillus niger strain CA2 internal transcribed spacer 1...523 linear
800.72 0 97.1% 18 541 KT291440 Aspergillus tubingensis isolate AGR11 internal transcribe... 524 linear
800.72 0 97.1% 56 578 NR_137513 Aspergillus welwitschiae CBS 139.54 ITS region; from TYP...523 linear
800.72 0 97.1% 28 550 LNB33546 Aspergillus niger genomic DNA sequence contains ITS1, 5...523 linear
800.72 0 97.1% 20 542 LC172268 Aspergillus niger gene for 5.85 rANA, ITS2, 285 rRNA, pa... 523 linear
800.72 0 97.1% 57 579 LC105682 Aspergillus niger genes for ITS1, 5.85 rRNA, ITS2, partial... 523 linear
800.72 0 97.1% 57 579 LC105676 Aspergillus niger genes for ITS1, 5.85 rRNA, ITS2, partial... 523 linear
800.72 0 97.1% 47 569 KX6b4417 Aspergillus niger isolate F48-02 internal transcribed spac...523 linear
800.72 0 97.1% 51 573 KXoG04345 Aspergillus niger isolate F21-04 internal transcribed spac...523 linear
800.72 0 97.1% 5 527 KX247114 Aspergillus sp. strain GFM2 internal transcribed spacer 1,...523 linear
800.72 0 97.1% 30 552 KX098122 Fungal sp. strain Xmf163 internal transcribed spacer 1, p...523 linear
800.72 0 97.1% 40 562 KX055889 Aspergillus niger strain DVRSGPD-2 18S ribosomal RNA g...523 linear
800.72 0 97.1% 45 567 KX011017 Aspergillus niger isolate LF13 internal transcribed spacer... 523 linear
800.72 0 97.1% 17 539 KU977335 Fungal sp. SNB-LAP1-7-61 internal transcribed spacer 1... 523 linear
800.72 0 97.1% 8 530 KU977326 Fungal sp. SNB-LAP1-7-82 internal transcribed spacer 1... 523 linear
Bit-Score E Value Crade v Hit start Hit end Name Description Sequence Le... Topology
926.292 0 99.9% 21 524 JNB3B78S Aspergillus terreus strain IDR1100004782 internal transc...505 linear
920.752 0 99 8% 35 537 KU319439 Aspergillus terreus strain K15F-Pb-15 internal transcribe... 505 linear
920.752 0 99.8% 143 645 KP9B7087 Aspergillus hortai strain CBS 124230 185 ribosomal RNA... 505 linear
920.752 0 99 8% 26 529 KP175279 Aspergillus sp. PE-2014 strain GM3934 internal transcri... 505 linear
920.752 0 99.8% 31 534 KPL75278 Aspergillus sp. PE-2014 strain GM3921 internal transcri... 505 linear
920.752 0 99 8% 32 535 KP175275 Aspergillus sp. PE-2014 strain GM2137 internal transcri... 505 linear
920.752 0 99.8% 29 532 KP175274 Aspergillus sp. PE-2014 strain GM2025 internal transcri... 505 linear
920.752 0 99 8% 29 532 KP175264 Aspergillus sp. PE-2014 strain GM&76 internal transcribe...505 linear
920.752 0 99 8% 34 537 KP175263 Aspergillus sp. PE-2014 strain GM&73 internal transcribe...505 linear
920.752 0 99 8% 35 538 KP175262 Aspergillus sp. PE-2014 strain GM54 1 internal transcribe...505 linear
920.752 0 99 8% 47 549 KP131620 Aspergillus terreus strain PW02409 isolate ISHAM-ITS_ID... 505 linear
920.752 0 99 8% 40 543 KMB74780 Aspergillus terreus isolate ML3-1 185 ribosomal RNA gen...505 linear
920.752 0 99 8% 166 668 KM491895 Aspergillus terreus 185 ribosomal RNA gene, partial sequ...505 linear
920.752 0 99.8% 23 526 JO%88829 Aspergillus sp. SHW15 internal transcribed spacer 1, part...505 linear
920.752 0 99 8% 21 523 FRE37962 Aspergillus hortai 185 rRNA gene (partial), ITS1, 5.85 rRN...505 linear
520.752 0 99.8% 26 528 EF567583 Aspergillus terreus strain WM 06.853 isolate ISHAM-ITS_|... 505 linear
920.752 0 99 8% 25 527 AJOD1368 Aspergillus terreus 5.8 5 rDNA and IT51 and ITS2 spacers 505 linear
917.058 0 99.7% 72 576 HQB08043 Aspergillus terreus isolate CY229 185 ribosomal RNA gen...506 linear
915.212 0 99.7% 50 552 LCO57406 Aspergillus terreus genes for 185 rRNA, ITS1, 5.85 rRNA,... 505 linear
915.212 0 99.7% 50 552 KY425727 Aspergillus terreus strain E17F small subunit ribosomal R... 505 linear
915.212 0 99.7% 43 545 KY200574 Aspergillus terreus isolate C1 internal transcribed spacer... 505 linear
915.212 0 99.7% 60 562 KX462892 Uncultured fungus clone Asc21 185 ribosomal RNA gene,... 505 linear
915.212 0 99.7% 51 553 KX160451 Aspergillus sp. BAB-5682 185 ribosomal RNA gene, parti...505 linear
915.212 0 99.7% 26 528 KX090420 Aspergillus terreus internal transcribed spacer 1, partial... 505 linear
915.212 0 99.7% 27 529 KU945875 Aspergillus terreus strain SQU-WTO3 internal transcribed... 505 linear

Sekil 9. DNA dizi analizi biyoinformatik degerlendirmeler (devam)
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|Q988829
FRE37962
EF567983
AJ001368
KME74780
HQ608043
LC057406
Ky425727
KY200574
KX462892
KX160451
KX090420

Name
JNB3B7ES
KU319439
KP987087
KP175279
KP175278
KP175275
KP175274
KP175264
KP175263
KP175262
KP131620
KMB74780
KM491895
JQ988829
FRE37962
EF567983
AJ001368
HQ608043
LCO57406
KY425727
KY200574
KX462892
KX160451

Description

Aspergilus terreus strain K15F-Pb-15 internal transcribe...
Aspergillus hortal strain CBS 124230 185 ribosomal ANA...
Aspergillus sp. PE-2014 strain GM3934 internal transcri...
Aspergillus sp. PE-2014 strain GM3921 internal transcri...
Aspergillus sp. PE-2014 strain GM2137 internal transcrl...
Aspergillus sp. PE-2014 strain GM2025 internal transcrl...

Aspergillus sp. PE-2014 strain GMG76 internal transcribe...
Aspergillus sp. PE-2014 strain GMG73 internal transcribe...
Aspergillus sp. PE-2014 sirain GM541 internal transcribe...
Aspergilus terreus 185 ribosomal RNA gene, partial sequ...
Aspergillus sp. SHW15 internal transcribed spacer 1, part.
Asperqillus hortai 185 rRNA gene (partial), [TS1, 5.85 rRN...

Aspergilus terreus strain WM 06.853 Isolate SHAM-ITS |...
Aspergilus terreus 5.8 5 rONA and [TS1 and [T52 spacers

Aspergilus terreus isolate ML3-1 185 ribosomal RNA gen...
Aspergillus terreus isolate CY229 185 ribosomal RNA gen...

Aspergillus terreus genes for LBS rRNA, ITS1, 5.85 rRNA, ..
Aspergilus terreus strain E17F small subunit ribosomal R...
Aspergilus terreus isolate G1 internal transcribed spacer...
Uncultured fungus clone Asc21 185 ribosomal RNA gene,...

Aspergillus sp. BAB-5682 185 ribosomal RNA gene, partl...

Aspergilus terreus internal transcribed spacer 1, partial...

Description

Aspergillus terreus strain IDR1100004782 internal transc...
Aspergillus terreus strain K15F-Pb-15 internal transcribe. .
Aspergillus hortai strain CBS 124230 185 ribosomal RNA...
Aspergillus sp. PE-2014 strain GM3934 internal transcri...
Aspergillus sp. PE-2014 strain GM3921 internal transcri...
Aspergillus sp. PE-2014 strain CM2137 internal transcrl...
Aspergillus sp. PE-2014 strain GM2025 internal transcri...
Aspergillus sp. PE-2014 strain GM676 internal transcribe...
Aspergillus sp. PE-2014 strain GM673 internal transcribe...
Aspergillus sp. PE-2014 strain GM541 internal transcribe...
Aspergillus terreus strain PWQ2408 isolate ISHAM-[TS_ID...
Aspergillus terreus isolate ML3-1 185 ribosomal RNA gen..
Aspergillus terreus 185 riosomal RNA gene, partial sequ...
Aspergillus sp. SHWL5 internal transcribed spacer 1, part...
Aspergillus hortai 185 rRNA gene (partial), ITS1, 5.85 rRN...
Aspergillus terreus strain WM 06.8573 Isolate ISHAM-ITS I

Aspergillus terreus 5.8 5 rDNA and ITS1 and [TS2 spacers

Aspergillus terreus isolate CY229 185 ribosomal RNA gen..
Aspergillus terreus genes for 185 rRNA, ITS1, 5.85 rRNA,...
Aspergillus terreus strain E17F small subunit ribosomal R....
Aspergillus terreus isolate G1 internal transcribed spacer...
Uncultured fungus clone Asc21 185 ribosomal RNA gene, ...
Aspergillus sp. BAB-5682 185 ribosomal RNA gene, parti...

Sekil 9. DNA dizi analizi biyoinformatik degerlendirmeler (devam)

Sequence Le... Topology

323
523
523
523
323

323

linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear

Sequence Le... Topology

523
523
523
523
523
523
523
523
523
523
523
523
523
523
523
523
523
524
523
523
523
523
523

linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
linear
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Description Sequence Le... Topology
Aspergillus terreus strain IDR1100004782 internal transc...530 linear
Aspergillus terreus strain K15F-Pb-15 internal transcribe... 530 linear
Aspergillus hortai strain CBS 124230 185 ribosomal RNA... 530 linear
Aspergillus sp. PE-2014 strain GCM3934 internal transcri... 530 linear
Aspergillus sp. PE-2014 strain GM3921 internal transcri... 530 linear
Aspergillus sp. PE-2014 strain GM2 137 internal transcri... 530 linear
Aspergillus sp. PE-2014 strain GM2025 internal transcri... 530 linear
Aspergillus sp. PE-2014 strain GM676 internal transcribe...530 linear
Aspergillus sp. PE-2014 strain GM673 internal transcribe.. 530 linear
Aspergillus sp. PE-2014 strain GM541 internal transcribe...530 linear
Aspergillus terreus strain PWQ2409 isolate ISHAM-ITS_ID... 530 linear
Aspergillus terreus isolate ML3-1 185 ribosomal RNA gen...530 linear
Aspergillus terreus 185 ribosomal RNA gene, partial sequ...530 linear
Aspergillus sp. SHW15 internal transcribed spacer 1, part...530 linear
Aspergillus hortai 185 rRNA gene (partial), IT51, 5.85 rRN...530 linear
Aspergillus terreus strain WM 06.853 isolate ISHAM-ITS_|... 530 linear
Aspergillus terreus 5.8 5 rDNA and IT51 and [T52 spacers 530 linear
Aspergillus terreus isolate CY229 185 ribosomal RNA gen...531 linear

Sekil 9. DNA dizi analizi biyoinformatik degerlendirmeler (devam)

Bit-Score EValue Crade v Hit start Hit end Name

972.458 0 99.9% . 530 ING3BTBS
966.918 0 99.8% 16 543 KU319439
966.918 0 99.8% 124 651 KP987087
966.918 0 99.8% 7 535 KP175279
966.918 0 99.8% 12 540 KP175278
966.918 0 99.8% 13 541 KP175275
966.918 0 99.8% 10 538 KP175274
966.918 0 99.8% 10 538 KP175264
966.918 0 99.8% 15 543 KP175263
966.918 0 99.8% 16 544 KP175262
966.918 0 99.8% 28 555 KP131620
966.918 0 99.8% 21 549 KMB74780
966.918 0 99.8% 147 674 KM491835
966.918 0 99.8% 4 532 JQ988829
966.918 0 99.8% 2 529 FR837962
966.918 0 99.8% 7 534 EF567983
966.918 0 99.8% b 533 AJ001368
963.225 0 99.7% 53 582 HQB08043

Gliniimiizde hem biyoteknolojik

potansiyelleri hem de termostabilite (sicakliga
dayaniklilik) c¢alismalarinda kullanilmak {izere
iyi bir model olmalar1 nedeniyle termofil (45-70
OC sicaklik araliginda iireyebilen sicak seven
mikroorganizmalar) ve mezofil  (20-45°C
sicaklik aralifinda ireyebilen 1lik seven
mikroorganizmalar (Madigan ve ark., 2009)
mikroorganizmalardan  amilaz  enzimlerinin
karakterize edilmesine verilen Onem gittikce
artmaktadir. Protein miihendisligi
calismalarinda, termostabilite mekanizmalari
kullanilarak  alistlmamis  daha
(sicakliga  dayanikli)  ozellikte
gelistirilmesi amaci ile ¢aligmalar yapilmaktadir.
(Leveque ve ark., 2000). Yapilan ¢alismalarin ve
arastirmalarin ¢ogunun temelinde endiistrideki
bu ihtiyaca cevap verebilmek i¢in farkli
kaynaklardan farkli o6zellikler gosteren temofil
ve mezofil mikroorganizma
tanimlanmas1 ve stabil enzimlerin ortaya
cikartilmasi yatmaktadir (Haki ve Raksit, 2003).
Ancak Bakteriyel amilazlara oranla Fungal
amilazlarla  yapilan oldukc¢a
yetersizdir.

Ulkemizde her yil farkli endiistri sektdriinde
kullanilmak iizere yurt disindan oldukga yiiksek
maliyette  fungal amilaz  enzimi ithal

termostabil
enzimlerin

izolatlarinin

calismalar

edilmektedir. Bu nedenle yerli ve milli enzim
iretimine katki saglamak amaciyla laboratuvar

Olceginde  gergeklestirilen  enzim  ar-ge
calismalarinin  pilot Olgege ve sonrasinda
endiistriyel 6lcege tasinmasi gerekmektedir.
SONUC
Calismamizda gida ve fircilik

endiistrisinde 6nemi olan amilaz enziminin ticari
boyutta yerli ve milli iiretimine baslangic
olusturulmas1 amaciyla Afyon, Eskisehir, Usak
ve Ankara termal alanlarindan 23 termotolerant
yerli fungus izole edilmistir. Izolatlarin
makroskobik ve mikroskobik incelemeleri
sonucunda yiiksek amilaz iireten Aspergillus

niger, Aspergillus terreus ve Trichoderma
atroviride tiirtine ait 6 izolatin tir teshisi
yapilmistir.

Yerli fungus izolatlarinin tanisina iligkin
makroskobik ve mikroskobik goriintiileri rapor
edilmistir.

Aspergillus niger, Aspergillus terreus ve
Trichoderma atroviride izolatlariin fungus
spesifik primerleri kullanilarak izolatlarin 18S
rDNA ve ITS boélgeleri PCR amplifikasyonu ve
molekiiler tanimlamas1 yapilmistir. Web tabanh
BLAST analizleri ile karsilastirilmistir.
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Molekiiler  karakterizasyon  caligmast
sonucunda klasik tanimlama ile molekiiler
tanimlamanin birbirini destekledigi goriilmiistiir.

Sonu¢ olarak, teshis  ve
karakterizasyon calismalarinin
makroskobik ve mikroskobik tanimlamalarin
DNA diizeyinde molekiiler karakterizasyon
caligmalar1 ile desteklenmesinin uygun olacagi
sonucuna varilmstir.

izolasyon,
tiimiinde
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