Main ldeas

- DNA and RENA can be isolated from cells

- Rastriction endonucleasas= cutting DMA at specific recognition sitas
- Gel electrophoresis= separating nucleic acids according 1o sze

- Hybridization= detacting spacfic DNA/EMA saguencas

- Polymerase chain nn (PCR)= amplifying specific DMA sequancas

- Cloning= isclating and propagating single genas--=whola DNA librarias
- Sequencing= determing the nucleotides saguance in DNA and RNA

Lacture Objectives
1) Understand the molecular techniques discussaed

2} Underztand how combinations of the shown techniques are used in diagnostics and
research

DMNA and RNA can be isolated from cells
- Izolating genomic DNA from cellz or tissuaes
- Today we use Kits mostly.
1) Ly=a calls
- buffer at physiological pH, block DNases, dstergant, proteinasses
2} Purify DNA (phenol/chloraform axtraction)
- pulls the DNA away from the protein, polar DNA goas into the water and protein is changed
by the phanol {hydrophobic aa’'s on inside--=outsids) =0 the protein avoids the water
3} Pracipitate DNA (alcohol and salt), dehydrate the DNA
3} Resuspend DNA (H20 or buffar)
- Isolating RNA from cells or tissue
- Pratty much the exact same as DMNA, uss Kits, only diff. is ENA is degraded much more easily
1) Ly=a cells: physio pH, block RNases, detargent, proteinases, DNAases
2} Purify BRNA (phenol/chlorcform axtraction)
&} Pracipitate ENA (alcohol/salt)
4} Rezuspend RNA (H20 or buffer)

Restriction Enzymes: Cutting DMNA into smaller Fi i-F“
piaces _ : |
- Bacterial endonucleases (can cut in the middle of a :El E": T i 1'E= :

double strand)
- Racog. short palindromic (can read the 5-3 seq.
the same way on the strand below) DMNA sags
- Can gen. blunt or sticky DMA ands
- Typa 1-2, most common type 2
- Usas:
- gene cloning and making DMA librarias
- oftan uzad w/=outharmn blotting
- for RFLP= rastriction fragment length
polvmorphism analysis (for pedigree analysis,
pranatal diagnosis, and gensatic fingarprinting)

Geal Electrophoresis: Separating nucleic acids
according to size
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- Wa've cut the DNA and now want to separate it by size e s .

- Most common way to analyze DMNA, BENA, and protains - : ] .

- Diffarant gal typas: agarcse and polvacrylaming e

- Since DMA/RMA backbone is negatively charged, in an D LT T



aglectric current, DNA/RENA moves toward the cathode (+ pole)
- Smaller molecules migrate faster than large one

Hybridization= to identify a specifc DNA'EMA =ag. in a large mix of
DMNA/RMA fragmeants
- Generata a saquence spacific probe that's labeled radioactively or
chamically it's complemantary to the targset sequence).
- Two strands of a DMA doubls helix malt open (denaturation) upon
hear (100c) or high pH (= or = 13)
- Complamentary DMA single strands can re-anneal to form DNA
double halices when temp or pH is lowsred = Hybridization
- nead the right conditions (ex. not too cold) for the probe only
binds to your target seq. and not
other seqs
1)} Bun DMA/EMA on a gel to separate
the diff. sized fragments
2} Danature DMA [-->ssDINA}—>transfar
it to a membrane
3} Use hybridization methods w/a
sequance specific probe
- DNA: Southarn T
- ENA: Northarn
- Usas of Southern blotting:
- ldentify a single gene and detact seqds in an organism
- analyza genatic patterns
- identify disease assoc. muts, delstions, duplications, and
rearrangaments
- identify related DNA sags in the ganomea
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- datermined the # of copias of a specific DNA seq. (CNVs, VNTRs, DMA forensics)

- RFLP= rastriction fragment langth polymorphism
Ex. Padigres analysis
- looking at Sickle call anemia: looking in a family
for the prasaence of the sickle call allels
- Only 1 NT change--=Mstll snzyme recog.
CCTNAGG—=>can't racog. target seq. on Sickle
allels
--= you got diff. sized fragments betwean the

WT and the parson w/sickle cell. Longer 45 55 B
fragmeant= sickle ceall allgla, shortar fragment= —_——
WT allele
Ex. foransics and patemity tast
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Polymerase Chain Reaction (PCR): T i -
amplifying specific DNA sequences - LN *Eif
in vitro / e i ;.-_-—-.__=-:; ik
- Can uss to isolate a gene and multiply == - e - S
2 / 1,\ N T - B
- Tag DMA polymerase catalyzes PCR /' iy 0 ctwmsens . T
{can withstand high heat) wm =l \. -/ == {:_ il —
- Genomic PCRvs. RT-PCR ™ e A -t
- RT-PCR: amplifying mRMA s&qs in smpblad L — =,.“:_ il ——F
- izolate mRMNA from sample (mature o e el e — e
mARNA, no introns)
- add Oligo-dT primars {for polyA tail), annaal T e
primer Oviginal source | DNA | RN
- U=e raverss transcriptase to make the ﬂ'f::,“:,nﬁj gk :
complamantary I:DHA strand FCR lomplate | genomic DNA e
- add RMase H to digast the mEHA {double stranded] | (single stranded)
- use thhe cONA a5 a template in the regular PCR PCR produst | DA I daDhia
rxn, it will recognized by DNA polymerase and
amplified arnplifed DNA . codirg gy non- [ anly coding DRA
- Usaz: amplify any DMNA or mRMA seq. in our ganome, SEQUENCE coding DMA,

close any DNA or mEMNA sag, mutation analysis,
analyze variable regions

Cloning a gene/DNA segment
- Need: Cloning vector (plasmid) + DNA segment of intarast (insert)
- Taksa plasmid -—=cut w/a restriction enzyme-—> get blunt or sticky ends—>digaest ganomic DNA w/
same rastriction enzyme--=add DNA fragment to be cloned and it inserts w/same blunt or sticky
ands—=covalently link w/DNA ligase--=recombinant DNA
- To amplify: take bacterial cell + ds recombinant plasmid DMA--=cell culture produces hundreds of
millions of new bacteria-——>many copies of purified recombinant plasmid isolated from lysed bactarial
calls
- To clone a PCR product:

- use PCR primers with spacific restriction anzymes (RE) sequancas

- after PCR, digest PCR products w/RE

- digest target plasmid w/same REs and ligate .
- To generate genomic DNA libraries o b T
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