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TGAATTATAGGGCGTCTACTTGTAGAGCCTGACCTCCACTTICTAAC
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rDNA PCR TTCCGGGGAGCATGCCTTTITGAGTGTCATGAACTCTTCAACCCACC
product (540 bp)  AGTTTCTAGTAGACTGCGTTGGTGTTTGGATTTTGAGCGTTGCTAGT
—_— CTGACTAGCTCGTTCOGTAATATATTAGCATCTCTAATTCGAATTCGA
TTGACTCAGTGTAATAGACTATTGGCTGAGGACACTTTTNATINGT
GGCCGTACTAGAACCAGTAGAAGCTTCCAACTATTGTAGTCAACTT
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Accession Similarity
number Description E-value (%)

KF414531  Rhodotorula sp. CW03; ITS1 (partial sequence), 5.8SrRNA and ITS2 (com- Sequence strain CWO03
plete sequence) and compl ete sequence 28S ribosomoa RNA gene.

HM545717  Rhodotorula sp. USM-PSY 62; 18S ribosomal RNA gene (partia), 1TS1, 5.8S 0 97
rRNA and ITS2 (complete) and partial sequence 28S rRNA.
JQ857037 Rhodotorulaglacialisisolate T11RS; ITS1 (partial), 5.8S ribosomal RNA gene 0 96
(complete sequence) and partial sequence Internal transcribed spacer 2.
AM922291  Rhodotorulasp. Y SAR13; 18SrRNA gene (partial), ITS1, 5.85 rRNA gene, 0 96
ITS2 and 26S rRNA gene (partial sequence).
AM410637  Zymoxenogloeasp. SS-4A; partial 18S rRNA gene, ITS1, 5.8S rRNA gene, 0 96
ITS2 and partial 26S rRNA gene, strain 4A.
EF151245 Rhodotorula psychrophila strain PB15; 18S ribosomal RNA gene (partial 0 96
sequence), Internal transcribed spacer 1, 5.8S rRNA gene and ITS2 (com-
plete).
AB774464  Rhodotorulasp. NHT-2; 18SrRNA, ITSL, ITS2, 28SrRNA, partial and com- 0 96
plete sequence, isolate: NHT-2.
EF151249 Rhodotorulaglacialis strain A19; 18S rRNA and 28S rRNA (partial sequence), 0 96
ITS1, 5.8S ribosoma RNA gene and I TS2 (complete sequence).
KC333169 Rhodotorula psychrophenolicaisolate AU cryS04; 18S rRNA (partial), Inter- 0 93
nal transcribed spacerl, 5.8S rRNA and Internal transcribed spacer 2 (Com-
plete).
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Abstract

Introduction & Objective: In recent years, microorganisms have been applied as biocatalysts for
making pharmaceutically natural products. Microbial biotransformation of caffeine suggests a
dual approach for biodegradation of toxic caffeine from polluted environments and a method
for the production of medically and pharmaceutically valuable dimethylxanthines. The present
work describes the identification of native yeasts capable of biotransformation of caffeine into
theophylline and paraxanthine.

Materials & Methods: In this experimental study fourteen yeast strains which were able to de-
grade caffeine isolated based on their morphology were selected as biocatalysts for biotrans-
formation of caffeine as a low-cost substrate to high value added dimethylxanthines such as
theophylline and theobromine. The selected strains were characterized based on phenotypic
and genetic tests. Screening was performed by Thin Layer Chromatography (TLC) and High
Performance Liquid Chromatography (HPLC) analyses.

Results: The results obtained using TLC and HPLC analyses suggest formation of two main
metabolites of theophylline and paraxanthine from biotransformation of caffeine under resting
cells of Rhodotorula sp. CW03 (GenBank accession number KF414531). The results showed
that under resting cell conditions a maximum concentration of theophylline 380 mg/l (molar
yield of 16.4%) and paraxanthine 880 mg/I (molar yield of 37.9%) were obtained after 72 h
and 120 h of conversion time, respectively.

Conclusion: In the current investigation, done for the first time in Iran, we describe the isola-
tion and identification of yeast strains with caffeine degradation ability which can be proposed
as safe and cost-effective biocatalysts in production of value added dimethylxanthines from

caffeine as alow-cost substrate.
(Sci J Hamadan Univ Med Sci 2015; 22 (2): 83-92)
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