M1D2:
Diagnostic primer design



Lab business

e Lab treat next time (M1D3)

— Content will be from lecture (M1D1) and pre-labs
(M1D1 and M1D2)

— All quiz dates posted on Schedule page of wiki

* Homework due M1D2 (today)

— Leave wiki page printout on front bench

e Office hours begin tomorrow
— Noreen: M 2-4p, R 2-4p, and by appointment
— Leslie: M 1-2p, R 1-2p, and by appointment
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Module 1 conceptual overview

Diagnostics =
disease
prediction and
model
development

EXP 1: compare bacterial composition in two
distinct bird populations

N
EXP 2: develop assay to detect AlV in bird
fecal samples




AlV screening project

* Primary research question?
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How will you develop your AIV screen?

* NA and HA are
variable and used

/ NA (Neuraminidase)

M, (Matrix protein)

to define AIV NS,
SuUu btypes €— M, (lon channel)
1 : =~ HA (Hemagglutinin)
* M1 (MA) is highly
conserved

 Which is a better target for screening bird
samples for AIV?



How will we target M1?

* Primers bind specific nucleotidﬁ ﬁggruences
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* Forward primer binds the a-sense strand

* Reverse primer binds sense strand
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Primer sensitivity

* |n diagnostic assays, sensitivity is important
for determining presence/absence
— Some false positives okay, but want as few as
possible
e Specificity is important in identifying strain or
subtype information

* |s your goal to increase sensitivity or
specificity?



Primer design considerations

1. Length
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Primer design considerations

5. Long repeats
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Primer design considerations
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Primer dimers

OligoAnalyzer 3.1
Instructions | Definitons | Feedback

Sequence
5'« CCTCTCCGGAACCARACTCTG

Clear Sequence

# Bases 2! Target Type om';)

QOligo Conc  j 2¢ | MY
Na*conc 50 mM
Mg** conc 0 mM

(- =

Analyze

Hairpin

Self-Dimer

Hetero-Dimer

internal Mods | 3

?

HOMO-DIMER ANALYSIS

Dimer Sequence

§'- CCTCTCCCCAACCAAACCCTC -3

Maximum Delta G -43.97 kal/mole

IDT Website: “You can also compare the
value of the maximum delta g (the delta g

for a perfect duplex) to that of each
individual self dimer. If the values are
within 10% of each other, you should

redesign. Heterodimer analysis works the
/ same way.”

NCBI Blast

T™ Mismatch

Delta G «12.G keal/mole
Base Pairs 6



You have your primers, now what?

* You will screen fecal samples collected from
‘scallop pile’ in Nantucket




Experimental overview

* While you were away...

RNA purification —— cDNA generation
> — — >
Runstadler lab —_— Teaching faculty

* Your part...
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Polymerase chain reaction (PCR)
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Tm,p = primer melting temp (2) *Anneal (Tm,p - SC)
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primer bound to Forward Primer
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everse Primer
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Draw the first three cycles

In which cycle do you first see your amplicon?



Quantitative PCR

* SYBR green dye binds double stranded DNA

 Amount of fluorescence is proportional to the
amount of PCR product
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1. Dye in solution emits 2. Emission of the

low fluorescence fluorescence by binding



PCR versus gPCR

+ Utility of PCR?
o \V\S

e Utility of gPCR?



Today

* Explore current AlV primers

* Develop your AlV screening assay
— Specifically, you will design your primers
— Enter sequences on M1D2 Talk page

* Homework

— Prepare for paper discussion

— Discuss your primer design choices < gﬁ J) WJ\\ D 4\
— Post final primer design (by M1D4)

— Choose journal article presentation day



