" Pre-lab Lecture
¢ Crash course on microsporidia
** Goals+approach for M1 Exp 2
¢ Intro to PCR and primer design
*** Today in Lab: M1D2
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 Remember, Assignments + Schedule = our syllabus
* Next time: lab quiz!

— covers M1D1 and M1D2 lab and lecture content

— purpose: continuity and accountability
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Microsporidia: fascinating bugs

* Puzzle to categorize

— no mitochondria

— protist? ancient?

— nope!

— resolved by sequencinga o0l
* Highly evolved fungus

— toward simplicity

— few genes and few non-coding
regions for a eukaryote

— does have mitosomes




Microsporidia and their hosts

J_ Encephalitozoon intestinalis (mammalks)

- S p o res S u rv ive W/O ut h Ost ‘ - Encephualtrozoon hellen (birds) o “ /
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* Need host to propagate =
obaale, invocellulay f—_—

= Enferocytezoon bignenst (mammals)

* Opportunistic infections L Nucteosporasalmonis (st

— immunocompromised (e.g.,

HIV and cancer) people
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Amblyospora californica (arthropods)

Saccharomycex cerevisiae

10 substitutions per |00 residues

— travelers

715 wake a regprdoir?

See wiki and Mathis et al. for full tree.



Microsporidia and our Mod 1 goal:
diagnostic for microsporidiosis

Tough to isolate! We'll work with purified DNA.
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You design —> We order —> You prep primers (D5) —>
We run PCR —> You analyze via electrophoresis (D7)
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Designing PCR primers: topology

Template
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PCR process: three TD- rv!“den steps
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PCR process: three rounds
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Designing PCR primers: properties

* Length: why is 17 bp the magic number?
Mo qown@ ~ 3 10% bp A4 &2 0 bp
- Melting + annealing temperature = Qm“‘"“j, TarS0-60'C
(- G/C content: why is 40-60% best?
\(’- Avoid long runs of same/similar base =2 #"5 p/"™\\

» Secondary structure considerations=> % ’E\Gﬁaf:‘ Vol P

* Binding coWgﬂgy; self, other) .~
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A few more words about design

e See Shannon’s “snow day notes” if you want
more detail =2 slides 16-19

e Also from Shannon --

Mg*" Cenc 0 mm

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.”

Clear Sequence

Results | 5 mods | internal Mods | 3

?

HOMO-DIMER ANALYSIS

Dimer Sequence

§'- CCICICCTCAACCAAMNCICIC -3

Maximum Delta G -43.57 kcal/mole




Today in Lab: M1D2

Explore existing diagnostic primers for usporidia
Design new primers

— sensitivity or specificity challenge (4-5 teams per)

— sign up on M1D2 “Talk” page

Notebooks start today!

— primer table will be used in your M1 memo

For next time

— finish reading paper for M1D3 discussion
— prepare slide pertaining to your assigned figure



