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Bioinformatics Bioinformatics

« design PCR primers (e.g. 20 bp probes)
» determine PCR run conditions for designed primers

(forward and reverse, sandwiching desired gene fragment)

» calculate %GC content to determine melting temperature

- . (count total number, count G, C, A, T)
« search databases for sequences specific to organism
X (calculate optimal Tm)
(assumes sequences are in database)??

(if not, design nested primers)




Oligonucleotide probes

Melting Temperature (Tm) of probe
(defined as temperature at which half DNA strands are
in double-helical state and half in random-coil state)

Need to determine Tm for:
« PCR

+ Southern/Northern blots

* In situhybridzation

Tm affected by:

* Probe sequence (GC content)
Probe length
Salt concentration
Strand concentration
Denaturants (formamide, DMSO)
Hybridization conditions

Oligos Tm

Wallace-lkatura Rule: (for oligos longer than 14 bp)
Tm (°C) = 64.9 + [41(G+C-16.4)] / L
(where L = length of probe,
G = number of G bases in probe
C = number of C bases in probe)
More complex equations (for probes longer than 50 bp)
Tm (°C) = 81.5 + 16.6 logM + 41(XG+XC) — 500/L — 0.62F
(where M = molar concentration of monovalent cations,
XG and XC = mole fractions of G and C in probe,

L = length of shortest strand,
F = molar concentration of formamide)

DNA sequences

Amylovorax dehorityi (novel endosymbiotic ciliate from stomach of kangaroo)

Wallace Rule: (for oligos 14-20 bp in 0.9M NaCl)
Tm (°C) = 2(A+T) + 4(G+C)
(where A = number of A bases in probe

T = number of T bases in probe,

G = number of G bases in probe
C = number of C bases in probe)

Wallace-lkatura Rule: (for short oligos < 14 bp)
Tm (°C) = 2(L+G+C)

(where L = length of probe
G = number of G bases in probe
C = number of C bases in probe)

Bioinformatics
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Oligos Tm

Show they
are the
same!

» amplify DNA by PCR
» characterize amplicon
(count total number of nucleotides)

(count number of G, C, A, T)

Bioinformatics

» compare sequence to others in database
(locate differences)

(enumerate differences)




Comparing DNA sequences

Sa. muris

Is. intestinalis

Is. prostoma

D. ruminantium

B. coli

En. caudatum

P. multivesiculatum .

E. maggii

D. dentatum

Ep. caudatum

O. maggii

C. edentatum

P. turniae

Po. roundi

Ma. ennuensis

Ma. yalanbense
> Am. dehorityi

Am. dogieli

Bi. tasmaniensis .

Ba. smalesae
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Bioinformatics

read genome (triplet codons)
transform DNA to RNA (T—U), or reverse

transform RNA to protein, or reverse

20 amino acids

alanine SECOND BASE
arginine c [

asparagine ucu— uAu UGy
Tyr cys
UAO} uac}
A

aspartic acid
cysteine
glutamic acid
glutamine

3
el

S } o
N

UAA stop UGA Stop
UAG stop UGG Trp

histidine

isoleucine CM}GM
leucine CAG
lysine
methionine
phenylalanine

AAU AGU
Mc}Asn AGC} Ser

ARA AGA
proline }'—V“ }A’ﬂ
frvnes oo b ARG AGG

o GUuU GAU GGU
threonine - GAC}AW cec
tryptophan val

tyrosine
valine

GAA- GGA
T-au
GAG GGG
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