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Abstract 

 

Fifty samples of plaque were collected during one year 

(2007).These samples were divided into 25 samples of children 

and 25 samples of adult. In this study 118 bacterial isolates 

were isolated. The results were revealed that Gram positive 

bacteria were pre dominant (88.2%), Streptococcus was 

prevalence in the first place and then come Lactobacillus  

andStaphylococcus in all samples while the Gram negative 

bacteria was registered 11.8 %  

(Escherichia.coli and Entrobacter.aerogenes) in all samples .It 

was noted that bacterial variety in the single sample and this 

certain the formation of biofilm on the teeth , this variety in adult 

samples was larger then in the children samples . 

Streptococcus (45.1%) and Lactobacillus (28.3%)were 

predominant in the children samples and registered high 

percentage in compared with adult samples (34.5% and25.8% 

respectively) The result were revealed that Total Bacterial 

Count (TBC)in children samples (mean 109×1.63  

cfu\ml\plaque) were more than in adult samples( mean  108 ×

1.94 cfu\ml\plaque). 
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      مفهوم الجينوم

WHAT IS A GENOME?  

Life is specified by genomes. Every organism, including 

humans, has a genome that contains all of the biological 

information needed to build and maintain a living example of 

that organism. The biological information contained in a 

genome is encoded in its deoxyribonucleic acid (DNA) and is 

divided into discrete units called genes.  

Genes code for proteins that attach to the genome at the 

appropriate positions and switch on a series of reactions called 

gene expression. 
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Chromosomes are organized structures of DNA and proteins 

that are found in cells. Chromosomes contain a single 

continuous piece قطع متتابعة of DNA, which contains many 

genesجينات, regulatory elements العوامل المنظمة and other 

nucleotide sequences تتابع النيوكليوتيدات. 

Chromosomes vary extensively between different organisms. 

The DNA molecule may be circular or linear, Typically 

eukaryotic cells (cells with nuclei) have large linear 

chromosomes and prokaryotic cells (cells without defined 

nuclei) have smaller circular chromosomes, although there are 

many exceptions to this rule. Furthermore, cells may contain 

more than one type of chromosome; for example mitochondria 

in most eukaryotesحقيقية النواة  and chloroplastsالبلاستيدات in plants 

have their own small chromosomes. 

In eukaryotes, nuclear chromosomes are packaged by proteins 

into a condensed structure called chromatin. This allows the 

massively-long DNA molecules to fit into the cell nucleus. The 

structure of chromatin varies through the cell cycle, and is 

responsible for the organization of chromosomes into the 

classic four-arm structure during mitosis and meiosis. 

  

http://en.wikipedia.org/wiki/DNA
http://en.wikipedia.org/wiki/Protein
http://en.wikipedia.org/wiki/Cell_%28biology%29
http://en.wikipedia.org/wiki/Gene
http://en.wikipedia.org/wiki/Regulatory_sequence
http://en.wikipedia.org/wiki/Genetic_sequence
http://en.wikipedia.org/wiki/Organism
http://en.wikipedia.org/wiki/Eukaryote
http://en.wikipedia.org/wiki/Prokaryotic
http://en.wikipedia.org/wiki/Mitochondria
http://en.wikipedia.org/wiki/Eukaryotes
http://en.wikipedia.org/wiki/Chloroplasts
http://en.wikipedia.org/wiki/Chromatin
http://en.wikipedia.org/wiki/Cell_nucleus
http://en.wikipedia.org/wiki/Cell_cycle
http://en.wikipedia.org/wiki/Mitosis
http://en.wikipedia.org/wiki/Meiosis
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(1) Chromatid - one of the two identical parts of the 

chromosome after S phase. 

(2) Centromere - the point where the two chromatids touch, 

and where the microtubules attach. 

(3) Short arm.  

(4) Long arm. 

http://en.wikipedia.org/wiki/Chromatid
http://en.wikipedia.org/wiki/S_phase
http://en.wikipedia.org/wiki/Centromere
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Chromosome numbers (2n) in some animals 

Species # Species # 

Common fruit fly 8 Guinea Pig 64 

Earthworm 36 Tibetan fox 36 

Domestic cat 38 Domestic pig 38 

Lab mouse 40 Lab rat 42 

Rabbit 44 Syrian hamster 44 

Hare[citation needed] 46 Human 46 

  

http://en.wikipedia.org/wiki/Drosophila_melanogaster
http://en.wikipedia.org/wiki/Guinea_Pig
http://en.wikipedia.org/wiki/Earthworm
http://en.wikipedia.org/wiki/Tibetan_fox
http://en.wikipedia.org/wiki/Domestic_cat
http://en.wikipedia.org/wiki/Domestic_pig
http://en.wikipedia.org/wiki/Lab_mouse
http://en.wikipedia.org/wiki/Lab_rat
http://en.wikipedia.org/wiki/Rabbit
http://en.wikipedia.org/wiki/Syrian_hamster
http://en.wikipedia.org/wiki/Hare
http://en.wikipedia.org/wiki/Wikipedia:Citation_needed
http://en.wikipedia.org/wiki/Human


 

101 

 

Gorillas, Chimpanzees 48 Domestic sheep 54 

Elephants 56 Cow 60 

Donkey 62 Horse 64 

Dog[29] 78 Kingfisher[30] 132 

 

What is a chromosome?  مفهوم الكروموسوم  

Chromosomes are tightly coiled microscopic rod-like structures 

of DNA and protein that are found in the nuclei of eukaryotic 

cells. Each chromosome contains a single molecule of DNA. 

Each strand of the DNA double helix is a linear arrangement of 

repeating similar units called nucleotides, which are each 

composed of one sugar, one phosphate, and a nitrogenous 

base. A DNA nucleotide contains one of four different 

nitrogenous bases: adenine (A), thymine (T), cytosine (C), and 

guanine (G). The order of bases along a strand of DNA is what 

determines the genome sequence. See a DNA Structure 

diagram. 

  

http://en.wikipedia.org/wiki/Gorilla
http://en.wikipedia.org/wiki/Chimpanzee
http://en.wikipedia.org/wiki/Domestic_sheep
http://en.wikipedia.org/wiki/Elephant
http://en.wikipedia.org/wiki/Cattle
http://en.wikipedia.org/wiki/Donkey
http://en.wikipedia.org/wiki/Horse
http://en.wikipedia.org/wiki/Dog
http://en.wikipedia.org/wiki/Dog
http://en.wikipedia.org/wiki/Kingfisher
http://en.wikipedia.org/wiki/Kingfisher
http://www.ornl.gov/sci/techresources/Human_Genome/publicat/primer/fig2.html


 

102 

 

How many chromosomes are in the human genome? 

The nucleus of most human cells contains two sets of 

chromosomes, one set given by each parent. Each set has 23 

single chromosomes--22 autosomes and an X or Y sex 

chromosome. A normal female will have a pair of X 

chromosomes; a male will have an X and Y pair. 

The Number of Human Genes

 

A gene can be defined as a region of DNA that controls a 

hereditary characteristic. It usually corresponds to a sequence 

used in the production of a specific protein or RNA.  

A gene carries biological information in a form that must be 

copied and transmitted from each cell to all its progeny. This 

includes the entire functional unit: coding DNA sequences, 

non-coding regulatory DNA sequences, and introns

http://www.accessexcellence.org/RC/VL/GG/rna_synth.html
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Genes can be as short as 1000 base pairs or as long as several 

hundred thousand base pairs. It can even be carried by more 

than one chromosome.  

The estimate for the number of genes in humans has decreased 

as our knowledge has increased. As of 2001, humans are 

thought to have between 30,000 and 40,000 genes. 

 

Human chromosomes range in length from 51 million to 245 

million base pairs. With few exceptions (e.g., red blood cells), 

each of the trillions of cells in the human body contains a 

complete set of chromosomes--the genome. If all the bases in 

the human genome were spread out 1 millimeter apart, they 

would extend from Memphis to Los Angeles.  
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The Cell Cycle :دورة الخلية    

The cell cycle is an ordered set of events, culminating in cell 

growth and division into two daughter cells. Non-dividing cells 

not considered to be in the cell cycle. The stages, pictured to the 

left, are G1-S-G2-M. The G1 stage stands for "GAP 1". The S 

stage stands for "Synthesis". This is the stage when DNA 

replication occurs. The G2 stage stands for "GAP 2". The M 

stage stands for "mitosis", and is when nuclear (chromosomes 

separate) and cytoplasmic (cytokinesis) division occur. Mitosis 

is further divided into 4 phases 



 

106 

 



 

107 

 



 

108 

 



 

109 

 



 

110 

 



 

111 

 



 

112 

 



 

113 

 



 

114 

 



 

115 

 



 

116 

 



 

117 

 



 

118 

 

Name of 

Phase 
Description 

1.  
Homologous chromosomes pair up and form 

tetrad 

2. 
Spindle fibers move homologous chromosomes 

to opposite sides 

3.  
Nuclear membrane reforms, cytoplasm divides, 4 

daughter cells formed  

4.  
Chromosomes line up along equator, not in 

homologous pairs 

5.  Crossing-over occurs  

6.  Chromatids separate 

7. Homologs line up alone equator 

8.  Cytoplasm divides, 2 daughter cells are formed 
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Mitosis and meiosis compared: 

It's really important that you don't get meiosis and mitosis 

confused! Take some time to look at the table below and make 

sure you understand all the differences between the two types 

of cell division. 

 

  Mitosis Meiosis 

Purpose 

To make daughter cells 

identical to the parent cells - 

eg during growth and repair 

To produce sex cells 

(gametes) 

Takes 

place... 

In all cells apart from 

gametes 

In the reproductive 

organs (ovaries and 

testes) 

  

http://www.bbc.co.uk/schools/gcsebitesize/biology/cellprocesses/celldivisionrev4.shtml#meiosis#meiosis
http://www.bbc.co.uk/schools/gcsebitesize/biology/cellprocesses/celldivisionrev4.shtml#mitosis#mitosis
http://www.bbc.co.uk/schools/gcsebitesize/biology/cellprocesses/celldivisionrev4.shtml#gametes#gametes
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Produces how 

many cells? 

Two daughter 

cells 
Four gametes 

What happens to 

number of 

chromosomes? 

Same number 

as in parent cell 

Half as many as in 

parent cell (The original 

number of chromosomes 

is restored when two 

gametes fuse to form a 

zygote.) 

How do parent and 

daughter cells 

differ genetically? 

Not at all - 

genetic 

material is 

copied exactly 

(replicated) 

Contain a mixture of 

chromosomes from two 

parent gametes - so 

cannot be identical 

Variation between 

daughter cells? 

No - they are 

clones of each 

other 

Yes - they are 

genetically different from 

each other because 

chromosomes get 

shuffled up during 

division 

http://www.bbc.co.uk/schools/gcsebitesize/biology/cellprocesses/celldivisionrev4.shtml#zygote#zygote
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Crossing over : During prophase I of meiosis the homologous 

chromosomes come together  in pairs. 

Each chromosome is divided into two chromatids. The 

homologous chromosomes twist around each other.  

During crossing over, corresponding fragments of chromatid 

may get swapped over. The cutting and sticking of chromatids 

means that genetic material is exchanged. In this way new 

combinations are produced and variation in the gametes is 

increased.  

  

http://www.khayma.com/alfifibio/images/cellcycl1.jpg
http://www.khayma.com/alfifibio/images/cellcycl1.jpg
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The Law of Segregation, also known as Mendel's First Law, 

essentially has three parts. 

Alternative versions of genes account for variations in inherited 

characteristics. This is the concept of alleles. Alleles are different 

versions of genes that impart the same characteristic. For 

example, each human has a gene that controls eye color, but 

there are variations among these genes in accordance with the 

specific color for which the gene "codes".  

For each characteristic, an organism inherits two alleles, one 

from each parent. This means that when somatic cells are 

produced from two alleles, one allele comes from the mother and 

one from the father. These alleles may be the same (true-

breeding organisms/ homozygous e.g. ww and rr in Fig. 3), or 

different (hybrids/heterozygous, e.g. wr in Fig. 3).  

The two alleles for each characteristic segregate during gamete 

production. This means that each gamete will contain only one 

allele for each gene. This allows the maternal and paternal 

alleles to be combined in the offspring, ensuring variation.  

  

http://en.wikipedia.org/wiki/Allele
http://en.wikipedia.org/wiki/Eye_color
http://en.wikipedia.org/wiki/Somatic_cell
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Law of Independent Assortment 

 

combinations  

The Law of Independent Assortment, also known as "Inheritance 

Law" or Mendel's Second Law, states that the inheritance 

pattern of one trait will not affect the inheritance pattern of 

another. While his experiments with mixing one trait always 

resulted in a 3:1 ratio (Fig. 1) between dominant and recessive 

phenotypes, his experiments with mixing two traits (dihybrid 

cross) showed 9:3:3:1 ratios But the 9:3:3:1 table shows that 

each of the two genes are independently inherited with a 3:1 

ratio. Mendel concluded that different traits are inherited 

independently of each other, so that there is no relation, for 

example, between a cat's color and tail length. This is actually 

only true for genes that are not linked to each other. 

Independent assortment occurs during meiosis I in eukaryotic 

organisms, specifically anaphase I of meiosis,[3] to produce a 

gamete with a mixture of the organism's maternal and paternal 

chromosomes. Along with chromosomal crossover, this process 

aids in increasing genetic diversity by producing novel genetic 

  

http://en.wikipedia.org/wiki/Genetic_linkage
http://en.wikipedia.org/wiki/Meiosis_I
http://en.wikipedia.org/wiki/Eukaryotic
http://en.wikipedia.org/wiki/Anaphase_I
http://en.wikipedia.org/wiki/Mendelian_inheritance#_note-2#_note-2
http://en.wikipedia.org/wiki/Chromosomal_crossover
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Pairing Between Bases 

An adenine on one strand always pairs with a thymine on the 

opposite strand, and a guanine on one strand always pairs with 

a cytosine on the opposite strand. 

These base-pairing rules are supported by Chargaff’s 

observations. 

The strictness of base-pairing results in two strands that contain 

complementary base pairs. 
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 mutationsالطفرات 

Mutations that move an entire gene to a new location are called 

gene rearrangements. 

Changes in a gene’s position often disrupt the gene’s function 

because the gene is exposed to new regulatory controls in its 

new location. 

Genes sometimes move as part of a transposon. Other times, 

the portion of the chromosome containing a gene may be 

rearranged 
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A Mutation occurs when a DNA gene is damaged or changed in 

such a way as to alter the genetic message carried by that gene.  

A Mutagen is an agent of substance that can bring about a 

permanent alteration to the physical composition of a DNA gene 

such that the genetic message is changed 

What is a gene mutation and how do mutations occur? 

A gene mutation is a permanent change in the DNA sequence 

that makes up a gene. Mutations range in size from a single DNA 

building block (DNA base) to a large segment of a chromosome. 

Gene mutations occur in two ways: they can be inherited from a 

parent or acquired during a person’s lifetime. Mutations that are 

passed from parent to child are called hereditary mutations or 

germline mutations (because they are present in the egg and 

sperm cells, which are also called germ cells). This type of 

mutation is present throughout a person’s life in virtually every 

cell in the body. 
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EXAMPLE: sickle-cell disease The replacement of A by T at the  

17thnucleotide of the gene for the beta chain of hemoglobin 

changes the codon GAG  ( for glutamic acid) to GTG (which 

encodes valine). Thus the 6th amino acid inthe chain becomes 

valine instead of glutamic acid 

2- Nonsense mutations: 
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The Human Genome Project 

In February of 2001, scientists working on the Human Genome 

Project published a working draft of the human genome 

sequence. 

The sequence of an organism’s genome is the identification of 

all base pairs that compose the DNA of the organism. 

The Human Genome Project is a research project that has linked 

over 20 scientific laboratories in six countries. 

Only 1 to 1.5 percent of the human genome is DNA that codes 

for proteins. 

Each human cell contains about six feet of DNA, but less than 1 

inch of that is devoted to exons. 

Exons are scattered about the human genome in clumps that 

are not spread evenly among chromosomes. 
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Figure From Genes to Proteins. Knowledge of a genome unlocks 

the secrets of what DNA is making which proteins. This will 

ultimately help scientist to better understand the inner workings 

of biology. 

Glossary  

Bases: The molecular building blocks of DNA and RNA: adenine, 

cytosine, guanine, thymine, and (in RNA only) uracil. In DNA, A 

attaches only to T, and C attaches only to G. In RNA, A attaches 

only to U, and C attaches only to G.  
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Base pair: Two of the building blocks of DNA held together by 

weak bonds. In a DNA molecule, adenine always bonds with 

thymine (A-T), and cytosine always bond s with guanine (C-G).  

Base sequence: The order of bases in a DNA molecule.  

Clone: A group of genetically identical cells or organisms that 

are descended from one parent. Identical twins are clones, as 

are colonies of bacteria that reproduce by simple cell division.  

Diploid: Having a full set of genetic material consisting of paired 

chromosomes that contain one chromosome from each parent.  

DNA sequence: The relative order of base pairs in any sample 

of DNA. See base sequence analysis.  

Dominant gene: A gene which, when present on a chromosome, 

passes on a certain physical characteristic, thereby dominating 

over a recessive gene present on another chromosome. Double 

helix: A common name for DNA; it refers to the molecule's 

double-stranded, spiralling structure. 

Gene: The fundamental unit of heredity.  

Gene expression: The process by which genes express 

themselves: in the cell, ge ne expression results in the 

manufacture of proteins that determine an organism's 

characteristics.  
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Genetics: The study of the patterns of inheritance of specific 

traits.  

Genome: All the genetic material in the chromosomes of a 

particular organism. The human genome consists of three billion 

bases, organized in about 100,000 genes on 23 chromosomes.  

Genotype: The entire genetic identity of an individual, including 

alleles, or gene forms, that do not show as outward 

characteristics.  

Haploid: A single set of chromosomes (half the full set of genetic 

material), present in the egg and sperm cells o f animals and in 

the egg and pollen cells of plants. Human beings have 23 

chromosomes in their sex cells. Compare to diploid.  

Homologies: Similarities in DNA or protein sequences between 

individuals of the same species or among different specie s.  

Human Genome Project (HGP): a worldwide project aimed at 

deciphering all the three billion bases of the human genome, 

including mapping and sequencing every gene. This information 

will help to more rapidly identify genes causing diseases in 

humans.  
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In vitro: Outside a living organism.  

In vivo: Inside a living organism.  

Karyotype: A photomicrograph of an individual's chromosomes 

arranged in a standard format showing the number, size, and 

shapes of each chromo some type.  

Meiosis: The production of se x cells, which are not genetically 

identical, through a series of cell divisions. Compare to mitosis.  

Mitosis: The production of cells that is genetically identical to the 

original cell. Compare to meiosis.  

Mutation: A spontaneous or induced change in the DNA of a cell.  

Nucleotide: A molecular subunit of DNA or RNA consisting of a 

base (adenine, guanine, thymine, or cytosine in DNA; adenine, 

guanine, uracil, or cytosine in RNA). Thousands of nucleotides 

are linked to form a DNA or RNA molecule. See DNA, base pair, 

RNA.  

Phenotype: The outward physical characteristics of an 

organism.  

Recessive gene: A gene which must b e present on both 

chromosomes in a pair to show outward signs of a certain 

characteristic.  

Somatic cells: Any cell in the body except sex cells.  
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Mycology 

 

Biology, Biotechnology, Taxonomy, Anatomy, 

Morphology and Ecology 

 

 Fungal Ecology 

 Fungal Physiology 

 Fungal Genetics 

 Industrial Mycology 

 Medical Mycology 
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Cell Wall Composition Division 

Cellulose – Glucan 

Non- Like animal 

Cellulose – Glucan 

Chitin – Glucan 

Oomycota 

Myxomycota 

Acrasiomycota 

Chytridiomycota 

Chitin – Chitosan 

Chitin – Glucan 

Chitin – Glucan 

Chitin – Glucan 

Zygomycota 

Ascomycota 

Basidiomycota 

Deuteromycota 
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 الحوافظ الجروثوميةمن أشكال  الاسواط الجرثومية     
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 .منظر يبين حوامل الجراثيم اللاجنسية المختلفة
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Application Fungal 

Source 

Product Usage 

  ِ Antibacterial 

  ِ Antibacterial 

Antifungal 

  ِ Antibacterial 

Immunosuppress

ant 

Inducelabour, 

migraine 

treatment 

Penisilium 

chrysogenum 

Cephalospori

um 

acremonium 

Penicilium 

grisofulium 

Fusidium 

coccineum 

Trichoderma 

polysporum 

Claveveps 

purpura 

Peniciline 

Cephalospori

ne 

Grisofluvin  

Fusidin 

Cyclosporin 

Ergot 

alkaloids  

Medicine 

Growth promoter 

for cattle 

Plants hormons 

Gibbrella 

zeae 

Gibberella 

fujkuroi 

Zeralenone 

Gibreline 

Agricultu

re 
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Application Fungal Source Usage 

Starch conversion 

Starchsyrups, 

dextrose foods 

Debranchingof 

starch 

Productionof 

gluconic acid 

Breakdownof 

proteins 

Sucrose 

conversions 

Clarifying fruit juices 

Milk coagulation 

High fructose 

syrups 

Diary industry 

detergents 

Baking gums 

Food processing 

 

  ِ Aspergillus niger 

  ِ Aspergillus niger 

Aureobasidium 

pullulans 

  ِ Aspergillus niger 

  ِ Aspergillus spp. 

Yeasts 

  ِ Aspergillus, 

Rhizopus 

Mucor spp. 

Mucor, 

  ِ Aspergillus  

  ِ Aspergillus niger 

  ِ Aspergillus niger 

Alpha amylase 

Amyloglucosidase 

Pullulanase 

Glucose 

aerophydrogenase 

Protases 

Invertases  

Pectinases 

Rennet 

Gulocose isomerase 

Lipases 

Hemicellulase 

Gulocose oxidase 
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Primary 

route 

of entry 

 

Fungus 

 

Sexual stage 

 

Disease 

 

Natural 

habitat 

 

Skin 

Trichophyton (24 

species) 

Microsporum (16 

species) 

Epidermophyton (2 

species) 

Pityriasis versicolor 

Arthroderma 

(ascomycota

) 

 

None 

Ringworm, 

tinea, 

dermatomyco

sis 

 

Keratinized 

tissues 

,soil

 dom

esticated 

animals 

Wounds Phialophora 

Cladosporium, 

Sporothrix, etc 

Often Non Subcutaneou

s mycoses 

Chromomyco

sis 

Sporotrichosis

, etc 

Saprotrophic 

in soil 

Vegetation, 

etc 
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Mucosa Candida albicans None Candidosis, 

vulvovaginitis, 

thrush 

Commen

sal on  

mucosa 

Lungs Aspergillus fumigatus 

ffavus, A. niger, etc 

Blastomyces dermatitidi 

Coccidioides immitis 

Cryptococcus 

neoformans 

Histoplasma capsu/a turn 

Paracoccidioides 

brasi/iensis; 

Pneumocystis carinii 

None 

Ajellomyces 

(Ascomycota

) 

None 

Filobasidiella  

(basidiomyco

ta) 

Ajellomyces 

(Ascomycota

)None 

None 

Aspergillosis; 

lungs or  invasive 

Blastomycosis; 

lungs, 

skinlesions, 

bones, brain 

Coccidioidomyco

sis; lung, 

systemic 

Cryptococcosis; 

lung, brain, 

meninges 

Histoplasmosis; 

lung; rarely 

systematic 

Paracoccidioido

mycosis; 

lung, cutaneous, 

lymph nodes 

Pneumonia 

Saprotrop

hic in soil  

plant 

material 

Saprotrop

hic 

Saprotrop

hic in soil 

Bird 

excreta 

Vegetatio

n 

Bird and 

bat 

excreta 

 

Soil? 

Humans, 

animals 
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