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Step 1: Hydrogen bonds
between complimentary
bases break

DNA “‘unzips”




oN A Replicatio,'

Step 2: DNA strands
pull apart from each other
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Step 3: DNA nucleotides in the cell

match up with each side of the
“unzipped” DNA

each “unzipped’ strands forms a
template for a new strand
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Step 4: Each “old’ strand
forms a template for a
“new” strand

two identical DNA
molecules form

“new’” strand, identical

“old” (original) strand



QNA Transcriptio, N

Step 1: Hydrogen bonds
between complimentary
bases break

DNA “‘unzips”




QNA Transcriptio, N

Step 2: DNA strands
pull apart from each other
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RNA nucleotides RNA nucleotide

in the cell match
up with only one
side of the
“unzipped” DNA

each “unzipped’

strands forms a

template for a
mRNA strand

B
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Step 4:
RNA nucleotides
continue to match
up with
“unzipped” DNA

until the message
1s completely
transcribed

mRNA strand
One side of DNA strand
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mRNA strand

Step 4:
mRNA strand
breaks off
from the DNA

strand

One side of DNA strand
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Step S:
mRNA strand
leaves the
nucleus for
the ribosome
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Step 6: Once the mRNA
leaves, the DNA “zips™
back together
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3. Translation
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mRNA

Rlbosomes move over one codon
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Ribosomes move over one codon
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mRNA

Rlbosomes move over one codon



Termination

primary
structure
of a protein

terminator
or stop
codon
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The Central Dogma
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Central Dogma - Exceptions

* Reverse transcriptase
— RNA >> DNA

* Retrotransposons
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— Recombinant DNA technology
— (Genetic engineering)
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— Hybridization, amplification, sequencing
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— New Reproductive technologies



Technologies in Molecular biology

* Cutting up and joining DNA

* Cloning

* Hybridization

*  Amplification

* Sequencing

* Microarrays and expression profiling
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Recombinant DNA
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Hybridization methods

LABEL

GCAACGA
{éfl- Specificity from sequence
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Southern blotting procedure human genomic DNA (isolated from

many cells)
- Ly\

* gel electrophoresis
of the DNA fragments

* gel will separate DNAs | * restriction enzyme
according to size y digestion

\s
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o millions of DNA
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Southern Blot
HPV 18 Probe

Patient 1 negative

Patient 2 positive



In situ hybridization

* Specific probe directed against a
sequence of interest in

— Chromososme spreads
— Tissue sections
° The probe can be tagged with

— Fluorescent marker (FISH)
— Enzyme marker



In situ hybridisation for DNA
(FISH)

Cells in mitosis

AN Spread on slide, probe, wash



Probe against specific sequence on chromosome 21

FISH







Fluorescent In-Situ Hybridization
Detecting Amplified neu

Mot Amplified Ampified

Breast Cancer Cell
Huclei in Parafin






Fluorescent In-Situ Hybridization
Detecting ews Translocations

i centromere telomere —
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Spectral karyotyping (SKY)
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Anneal primers




Extend with polymerase ( V)
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Denaturation 94°C

(Andy Vierstracte 19949)




PCR




SPECIFIC PRIMERS TARGET ANY GENE




PCR for Medical Diagnostics
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DNA Sequence

GTGGETGECECCECACGARGACCCCGAGGACCATGTCGCACCCGCCGCACARACGGGTGCGA
GGG ACCTTATTGTTGGCCAACACCGATC TCCTTGAACCGACATTTCGCCGCAGTGTG
ATCTACATCGTGGAGCACAACGACGGCGGCACCCTCGGTGTGGTCCTCAATCGGCCCAGT
GRARCCGCGGTCTACAACGTGTTGCCGCAGTGGGCCAARCTCGCGGCCARGCCAARGACH
ATGTTCATCGGTGGGCCGGTGAAGCGCGACGCGGCGCTGTETCTGGC GG TATTGCGGGTT
GECGCTGACCCGGAAGGCGTGCCGGGCCTAAGGCATGTCGCGGECAGGCTGGTGATGGTC
GATCTGGATGCCGACCCCGAGGTGCTCGCAGCGGCGGTGGARGEGGTGCGCATCTACGCC
GEGTACTCCGGCTGGACCATCGGTCAGC TCGARGGTGARATCGAGCGCGACGACTGGATT
GTGTTGTCGGCGTTGCCATC TGACGTTTTGGTGGGGCCGAGAGCCGACCTGTGGGEGCAG
GTGCTGCGACGGCAGCCGCTGCCGCTGTCGCTGC TGO CACCCACCCGATCGATC TGAGC
CEERARC

Protein Sequence

MVAPHEDPEDHVAPAAORVEAGTLLLANTDLLEPTFREIVIYIVEHNDGGTLGWVWLNERS
ETAVYNVLPOWAEL AAKPETMF IGGPFVERDALAL CLAVLEVGADPEGVP GLREHVAGRL VMY
DLDADPEVL A AVEGVEIYAGYSGWTIGOLEGEIERDDWIVLIALPSDVLVGFRADL TGO
VLERQPLPL3LLATHPIDLSEN

bz
Mstart|| | 1A @ 1 F 7| @ | &6 €] B €16 €. [[Eh. [dADG - O@E D serem




1 Sample
2 Positive control

3 Negative control



DNA Sequencing
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GEGARTGCGTCCACARCGETHC

GEGARTGCGTCCHCHACGE

GCGHRTGCGTCCACAALC

GEGAATGEGTCCAC

GCGHRTGCGTCLE
GEGHATGEGTE

GLGHATGE
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NextGen Sequencing a Game-Changer
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Economics of Genome

Sequencing
Cost Per Genome =— D 100,000() =
2003: $2,300,000,000 /15 years :
2014: $2,300 /15 days - B
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Next Generation Sequencing

Next Generation = Massively Parallel

CGATGAACTAGTCTC
CTCGGACCCGTAATG
“Read Depth” TTTCGATGAACTAGT  GACCCGTAATGGTCT
ATTTCGATGAACTAG

“Depth of Coverage” CTAGTCTCGGACCCG
GTGCCATTTCGATGA

ACTAGTCTCGGACCC
TCGATGAACTAGTCT
GATGAACTAGTCTCG
CCATTTCGATGAACT

REFERENCE 5’

AGTGCCATTTCGATGAACATGTCTCGGACCCGTAATGGTCTCTTGGGTCTGAA - 3’
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secondary structure of a typical
eukarvotic small subunit (ssu or
185) RNA molecule. From Ueda-
Nishimura & Milkata (2000).
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Phylogenetic Analysis of Rhinosporidium seeberi’s 185 Small-
Subunit Ribosomal DNA Groups This Pathogen among
Members of the Protoctistan Mesomycetozoa Clade
ROGER A. HERR,' LIBERO AJELLO,;” JOHN W. TAYLOR,” SARATH N. ARSECULERATNE,®

Anp LEONEL MENDOZA'

Medical Techmology Program, Department of Microbiology, Mickigan State University, East Lansing, Michigan 48524-1031 :
Department of Ophthalmology, Emory University School of Medicie, Atlanta, Georgia 30322°; Department of Flant
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For the past 100 vears the phivlogenetic affinities of Rhinosporidinm seeberi have heen controversial. Based on
its morphological features, it has been classified as a protozoan or as a member of the Kingdom Fungi. We have

amplified and sequenced nearly a full-length 135 small-subunit ( SSU) ribosomal DNA (rDNA) sequence from
R. secheri, Using ph¥logenetic analysis, by parsimony and distance methods, of B. seeberi’s 185 SSU rDNA and

that of other evkaryvotes, we found that this enigmatic pathogen of humans and anlmals clusters with a novel

group of fish parasites referred to as the DRIP dade (Dermocystidinm, rossete agent, Ichehvophonus, and
Pss:rm'rpﬂ.rnm.rm. nesar thE animal- I‘unp,al diver gen-_e Our |}h:-|ﬂgenetk ﬂllﬂl}&fﬁ nlm Infllmte thdt R m*hm is




Research

Rhinosporidium seeberi: A Human
Pathogen from a Novel Group of Aquatic
Protistan Parasites

David N. Fredricks,*{ Jennifer A. Jolley,* Paul W. Lepp,*
Jon C. Kosek,t and David A. Relman*t
*Stanford University, Stanford, California, USA; and fVeterans Affairs,
Palo Alto Health Care System, Palo Alto, California, USA

Rhinospondium seeberi, a microorganism that can infect the mucosal surfaces of
humans and animals, has been classified as a fungus on the basis of morphologic and
histachemical characteristics. Using consensus polymerase chain reaction (PCR), we
amplified a portion of the R. seeben 185 rENA gene directly from infected tissue.
Analysis of the aligned sequence and inference of phylogenetic relationships showed
that R. seeben s a protist from a novel clade of parasites that infect fish and amphibians.
Fluorescence in situ hybrnidization and R. seeben-specific PCR showed that this unique
18S rRNA sequence is also present in other tissues infected with R. seeben. Qur data
supportthe R. seeberi phylogeny recently suggested by another group. R. seeberiis not
a classic fungus, but rather the first known human pathogen from the DRIPs clade, a
novel clade of aquatic protistan parasites (lchthyosporea).

Rhinosporidiosis manifests as slow-growing,  that has been difficult to classify. Recently,

umorlike masses, usually of the nasal mucosaor K. seeberi has been considered a fungus, but it was
ciilar condiinctivae of himiane and animals ariagirnallyv thnmioht tn0 be 9 arntnrnan naraciia (2?1




1. POLYMERASE CHAIN REACTION

F1-fwb CAAGTCTGGTGCCAGCAGCC 554-573
F2-revc GATTTCTCGTAAGGTGCCGA 1068-1087
2. CLONING

3. SEQUENCING

4. RHINOSPORIDIUM PROBES

Rhino FISH probe BTGCTGATAGAGTCATTGAATTAACATCTACB

Control FISH probe  BACGACTATCTCAGTAACTTAATTGTAGATGB



Artemia (Brine Shrimp)

Aenopus (Frog)

Mytilus (Blue Mussel)

Tripedalia (Jellyfish)

- Microciona (Sponge)

Diaphanoeca (Choanoflagellate)

— Rosette Agent

Rhinosporidium seeberi

551[ Dermocystidium sp.
Dermocystidium salmonis DRIPs

Psorospermium haeckelii

_____ Ichthyophonus hoferi

Aspergillus

Animals

Fungi

Chytridium (Chytrid)
Mucor (Bread Mold)
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Acanthamoeba (Amoeba) Frotists

Famia (Plant LNlorophytes

Porphyra (Red Algae) Rhodophytes

Perkinsus (Protozoan Oyster Parasite) .
Apicomplexa

Sarcocystis (Coccidian Protozoan)




Plants  protists Other Animals
Jellyfish
Fungi
DRIPs Sponges

Choanoflagellates

0.1



L rdlins
Palyp HEARHT

Tis O &81 BEX REZ  +Om bebli







	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104
	Slide 105
	Slide 106
	Slide 107
	Slide 108
	Slide 109
	Slide 110
	Slide 111
	Slide 112
	Slide 113
	Slide 114

