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Invitro amplification achieved
--with E.coli DNA polymerase--
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Hot water bacteria: Thermus aquaticus Tag DNA polymerase
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PCR : Polymerase Chain Reaction

30 - 40 cvycles of 3 steps :
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PCR Agarose gel electrophoresis
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Reliable PCR from Every Sample —

The final product UV visualisation
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F1:NM 016184
Homo sapiens C

clone MGC:11410 IMAGE:3968187), complete cds 1
61
121
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Details
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: vertebrates
Mus musculus C-type (calcium dependent, carbohydrate ORIGIN

173
ccccgggetg
atgggtcaga
ctgaagtacc
caccacacct
gaggccccce
ttcaacaccce
cgtaccacgg
gagggctatg
gactacctca
gaaatcgtge
atggccactg
gtcatcacta
ttgggtatgg
gttgacatcce
ccaggcattg
atcaagatca
gcctcactgt
cccteccateg
ctttctttga

bp upstream of BglII site.

tattcceccte
aggactccta
ccattgaaca
tctacaatga
tgaaccctaa
cagccatgta
gcattgtgat
ctctcecctea
tgaagatcct
gtgacatcaa
ccgcatccte
ttggcaacga
aatcctgtgg
gtaaagacct
ctgacaggat
ttgctecectee
ccaccttecca
tgcaccgcaa
caaaacctaa

catcgtggge
tgtgggtgac
tggcattgtt
gctgegtgtyg
ggccaaccgt
cgtagccate
ggactccggt
cgccatecctg
gaccgagcgt
agagaagctg
ttecctecectg
gecggtteccga
catccatgaa
ctatgccaac
gcagaaggag
tgagcgcaag
gcagatgtgg
gtgcttctag
cttgcgcag

cgctctagge
gaggcccaga
accaactggg
gcccctgagg
gaaaagatga
caggctgtge
gacggggtca
cgtctggact
ggctacagct
tgctatgttg
gagaagagct
tgccctgagg
actacattca
acagtgttgt
attactgcte
tactctgtgt
atcagcaagce
gcggactgtt

accaaggtgt
gcaagagagg
acgacatgga
agcaccctgt
cccagatcat
tgtccctgta
cccacactgt
taggctggeceg
tcaccaccac
ctctagactt
atgagctgcece
ctctttteca
attccatcat
ctggtggtac
tggctcctag
ggatcggtgg
aggagtacga
actgagctge

gatggtggga
tatcctgace
gaagatctgg
gctgectcace
gtttgagacc
tgcctectggt
gcccatctac
ggacctgacg
agctgagagg
cgagcaggag
tgacggccaa
gccttectte
gaagtgtgac
caccatgtac
caccatgaag
cteccatecttg
tgagtccgge
gttttacacc
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Pasle »00100e sy e b (5723, dring of ACGTNecgin -~ other letiers irecated os M = nu nnd blanks i
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[mone
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inped). FASTA
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Paste Sequence

Select left
and/or right
primer

Pk hybradizaton peohe

A— “r'm':'.ll Pl S DR ¢ Favorites | 523 {F] Dictionary, Encyclopedia.. &5 http--dictionary.cambridge @ Suggested Sites v & Get More Add-ons v £ | H
| [ \\" Primer3 Output (primer3_results.cgi release 0.4.0)
Pick Primars | Fagan Farm |
Scqucoe I4: [ A siring to Mentify your output, Primer3 Out ut = : .
E.gp. 50,2 requines primers io surround the 2 bases at posions 50 and 5 | p Detall Of prlmer sequence and thelr
Tareeis sgree seguence wilh | and | eg ATCTPOOOT | TOAT.. means thak pris| characteristics (starting position
e sz nbrall COCE 2
Eog. 401,7 62,3 forbids selection of primers i the 7 hases starting at 40 Iength, Tm and GC%
Eaghude r o \ st : i . .
ab 6H. O mark the gourge sequence with < and 22 eg ATUTOUUC=TY
Bogiene primers i the eonlml COCE No mispriming library specified
- - - No hyb oligo mishyb library specified
Fruslust Sive Bamees [150-250 100-300 30100 401-500 900800 60L- 700 P01-E50 651-1000
Using l-based sequence positions
Chek here 1o spacily te min. opl and mas prodlsct siees only (0 you sbso benely most, Usiog ihem s oo sl iall oLIGO start len Tm gcE any 3' seq
contpulationally imcuslve fis eur scrveel. LEFT PRIMER 165 20 59.93 50.00 3.00 0.00 GCCACAGGATTGAGGAATGT
Mumber To Retam: 5 Max I Stabiliy fo RIGHT PRIMER 336 20 59.99 50.00 3.00 0.00 TGGCATTCTGTGTGCTICTIC
bdaz Miispriming: IW Puir Mas Misprining: 2'“_0:‘ HYB OLIGO 247 20 60.15 55.00 2.00 0.00 CAGGGATGGTAGATGGATGG
SEQUENCE SIZE: 451
Pick Primers | Reser Fom INCLUDED REGION SIZE: 451
General Primver Picking, Conditions PRODUCT SIZE: 172, |PAIR ANY COMPL: 6.00, PAIR 3' COMPL: 1.00 Product size: 172 bps

Erimer Siee  Min ||:| Op: 20 Max: |27
Primee T Min: 570 Op-fpoe Max EJ.:- Max T Dilference: [LO0OD
Progiet Tre st [ e[ e |

1 ATGCTGGATCTGGTATTATCATITCAGATACACCAGTCCACGATTGCAATACAACTTIGIC

AGACACCCAAGGGTGCTATAARACACCAGCCTCCCATTTCAGAATATACATCCGATCACAA

121 TTGGAARATGTCCAAAATATGTAAAAAGCACAAAATTGAGACTGGCCACAGGATIGAGGA

IEOEESEEEOOOOO>>

ATGTCCCGICTATTCAATCTAGAGGCCTATTTIGGGGCCATTGCCGGTTTCATTGAAGGGG
>>>>

241 GGTIGGACAGGGATGGTAGATGGATGGTACGGITATCACCATCAAAATGAGCAGGGGTCAG

AAAAAAAAAAAAAAAAAAAA

T T R R R R N R T TN R R R T T W R e

Done




TYPES OF POLYMERASE CHAIN REACTION

* Multiplex PCR
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Pathogen Identification
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Mutation Analysis
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Exon

547 (48)
506 (48)

459 (19)
388 (51)
360 (8)

Fig. 2. Results of a multiplex PCR in a patient with Duchenne Muscular Dystrophy.
Dystrophy gene has ditfferent mutations in exons; this is the cause ot disease. In lane 7 is
shown the absence ot a band corresponding to exon 48 (506 bp) of the dystrophy gene
(Hernandez-Rodriguez et al., 2000; Hernandez-Rodriguez & Restrepo, 2002).
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5 gene 10 gene

A — 8 repeats

Foraard primer

AT CAGEC T TAGACTT CTTCT I CTTC T TCTTC T TCTT CECACTTITAACGATACGE. |
R SETC SRR T CTCGAR ARG A CALGARGALGARCGAASCGT SARATT GOCTRART (G006, .
-

.

Reverse primer

B — 7 repeats

Forward primer

- . . GCTCCAGGCTTAGACTTC TTCTTCTTCTTCTTC T TCGCACTTTAACGATACGS . & .
- CEAGGTCCEARAT CTGAAGAAGAAGARAGAAGAAGARGLCSTHFAARATTGCTAT GO T . L L

Ravearse pnmer

C — 9 repeats

Ferward primse

-
o=

- AT AT TAGARCT T T TC T TCTTC TTCT T T TCTTCTTCGCACT TTARCGATRACTEE. «
COGAGGTCCGART O TGRR AR GA DAL GRAGAL SRR GLASALGTETGARRT T SOCTAT SO, L .
-

Reverss primer
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Crime Scene sample

I REWEANANUNNRLAN AR FREET
J RA R R ERRTNETTN RN FRAEAE
[RAER R IRANTNAIN RN FREEE
A FN LA FRATREI TN RNVRANTA
[ RA 388N ERENT N TN R FREFDS
| RAN AN WR 1N EE TN AN FRA T A

Subject #2
J RATRREFTRINEI0 AN FRATE
RAER AR DRANTNL10 AR FRA R}
[REER RN IR ITSAI0 RN NRRRL|
JEATNANFREFEELAN NN FRENEN
AN RRERRTNNIIN RN FHA N
 RA TN A FBR3 R4 ED A AT S

a all dalial) 44 gl paas 1S ) qlall A i laadiud)

Forensics DNA Testing

Target Sequence
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DMA profile is exiracted from the semen and targeted sequences are
amplied using PCR or STR. This DNA will be used to compare to any
suspects in the case to see if the profiles are a match.

Subject #1

JEATEENUANRALINNE GRENEN
REFRREEEITNUI 0N FRAER N
RAERRRERITRNINRRIRITRN
IOt
[RAT10RREITT00 10NN FRAFE
KRN RH WNAA 00 FRA T

Subject #3

 RATRAFRI 10011000 FRATE
[RAERRR FE1T901 1000 FRAFES
T I T
R UW R FRANR LT 1100 FRAEDN
J RAERANNRI TR TEI] N A ED N

& Copyright 2008 - Deborah L. Upton |llustrations. All Rights Reserved

Sample Sub#1 Sub#2 Sub#3
oo redeoy paeWery e

The results indicate that Subject #2 is an
eéxact match to the DNA present at the
crima Scene.
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There are six repetitive J There are two repetitive
sequences between the = sequances betweeon the

| two restriction sites. Jl two restriction sites.
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[ Gel electrop I1c:resi5"|—_ - —

I
shows two alleles ————L
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Gel electrophoresis i e e [

shows a heterozygote.
DMA from the
offspring has both
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16.17 DNA Fingerprinting The number of VNTRs inherited by an

individual can be used to make a DNA fingerprint.
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DNA fingerprinting can be used to identify a child’s parents.

MOM DAD D1 D2 51 52

) #£2 O ) DD

@ ©®©

ﬁll 1l ¢

a family consists of a mom and dad, two daughters and two sons. The
parents have one daughter and one son together, one daughter is from
the mother’s previous marriage, and one son is adopted



‘Reverse Transcriptase PCR RT-PCR ‘
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Reverse Transcriptase

PCR RT-PCR

MRNA

Reverse Transcriptase

5’ 3)

] Reverse primer

A

y

-]
cDNA I

Forward primer

Denature; anneal forward primer

]
cDNA double-strand

DNA Polymerase

Matrix for Tag polymerase

PCR with same 2 primers



DNA Al DNA Sequencing
DNA (e G Jualass 585 (3 45 5 591 GansY) (U538 joe 0
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nucleotides: W 0 e
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Dideoxy Chain | z; ; Blase °"| (°$rﬁ dideoxynucleotide (ddNTP) deoxynucleotide (ANTP)
Terminators:
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The dldeoxy method for sequencmg DNA :

normal deoxyribonucleoside small amount of one
triphosphate precursors ~_ ( \x - dideoxyribonucleoside
(dATP, dCTP, dGTP, and 4 b2 G triphosphate (ddATP)
dTTe) ”";\IL (’A'
‘ /A N i
rare incorporation of
oligonucleotide primer dideoxyribonucleotide by DNA
for DNA polymerase polymerase blocks further growth
5 of the DNA molecule
GCTACCTGCATGGA
CGATGGACGTACCTCTGAAGCG I
K3 §
single-stranded DNA molecule
_ tobe sequenced

¢ lidaial COelE af ol el ) dexy
cdhatia JS4 zla 31 2 DNA

Gl Kl Jelss (K 4 g
S5 S 5Y) Ao 5 e aa )
(0 5alS5 (e 4B A g 20 Aipra
S 5Y) ¢ 5 Ja

daa dic Al g lilaal (i gy
Ll e

uA d..a;.u 6_1\_\)@55\ )A)j\ Az
35 KL gtie 82 e Jelis (€
Al ga JS A oS & 5 3ie S

© GCA’ BICCAG 3' | double-stranded
a oenrmmeerc 5 | DNA
labeled primer
9 -3 single-stranded
3 CGTATACAGTCAGGTC 5 pNA
+ oxcess dATP
drie
dCcTp
dGTP
+ ddATP + ddTTP + ddCTP + ddGTP
+ DNA polymerase + DNA polymerase ¢+ DNA polymerase + DNA polymerase
GCAT - GCAT 1 GEAR ATGTC GCAY /76
IBEAR ATGTCA GEAR ~ 16T BN ATcTcacTe BRI ATGTCAG

BORN ATGTCAGTCCA [GERN ATGTCAGT BRI ATGTCAGTCC [ ATGTCAGTCCAG

| T—

A C G
DNA sequence reading directly from the bottom of the gel upward, is

AT.;TL_AG CCAG
12




S =TT T T T T T3 Singe-stranded
ETGACTTFTCGACAA DNA of unknown
T.G T T

sequence
el oy Radioactively
labeled probe

DNA polymerase

[ +dNTPs

+ddATP  + ddCT P+ ddTTP + ddGT P

LAA

Reaction mixtures

2’ 3’- Dideoxyadenosine triphosphate

polyacrylamide gel electrophoresis

Denature and separate by
Expose gel to X-ray film

A cC T G 3 5
Larger —e C
fragments — A T
— e G
— T A
- | G C
= Prmmay

ead sequence
A of original strand T
Smaller | G C
fragments — C G
1 |
5 3
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5 . 3 3OV 4
¢ Capillary electrophoresis
IS

s M ¥
?

g
CTA _
5 3 2
CTAC : = AATC
5[ 31 :::
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4. Electrophoresis, imaging, data analysis

DNA sequencer : Genome Analyzer
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3. Primer extension
Chain termination
Product recovery
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PCR in presence of fluorescent, chain-terminating nucleotides
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