3y4yeHme reHeTn4eCKoM
CTPYKTYPbI MONYAILMNM



BHELLIHME PA3AUYUS




BHELLIHME PA3AUYUS




BHELLIHME PA3AUYUS




MoOAEAM MONYAILMNM

KAQCCUHYecKas
AA BB CC DD Ee FF GG

VS

bOAQHCOBQOS
Aa BB Cc Dd EE Ff Gg



«CKpPbITOA) M3IMEHYMBOCTH




N300 EPMEHTH

Number of isozyme patterns
1 5 6 14 15

> > Alleles
Migration
of
| — = gi‘ enzyme
| e | m | mw | Em A bands
e | mm | = Az
v
AA. AAL AA, AA. AA, +
B.B; BB, 8,8y

! 35 30 16 1 8



OAHOHYKAEOTHMAHbIE
NOAMMOPAPM3IMbI (SNP)

3OMEHDI Indel

...GIA-GTAC...
...CAT-CAIG...

...GTACGITAC...
...CATGCAIG...



OAHOHYKAEOTHMAHbIE
NOAMMOPAPM3IMbI (SNP)

3OMEHDI Indel

...GIAGTAC...
...CATCAIG...

...GTACGITAC...
...CATGCAIG...



OnpeAeAeHme
NOCAEAOBATEABHOCTM AHK

PCR in presence of fluorescent, chain-terminating nucleotides

SRUIOICACRUACRCACRC

¥ '3 R R

[der] dan ado [sac]

i1 Ll ARERE ARE
ARER AREACE ARRACAARAGE ARERCAE

AREREREE . AREARACAE

4 J
\ / Fragments run through gel electrophoresis
yvy

=y

TACTG G ACTT CGEG

Laser beam

o —

Photomultiplier

= = |

7

Fluorescent fragments detected by laser and represented on a chromatogram



CeKBEHMPOBAHME HOBOTIO
nokoAeHms (NGS)

Genomic =
DNA
l FRAGMENT
€ >
REPAIR ENDS; ADD
A OVERHANG
A A
+
— T
—— T
l LIGATE ADAPTERS
3

Jobling et al., 2014



I ATTACH DNA TO FLOW-CELL SURFACE

(e

’
BRIDGE AMPLIFICATION :
.
.
L ]
L)
]
.
L
+
Coated with “lawn” of
adapter primers

Millions of clusters; '
~1000 molecules each

Jobling et al., 2014




Fluorescence kS
; +*
- AtT
c'%s
EXTEND FIRST REPEAT G‘C. GENERATE
BASE, READ, TO EXTEND A’T BASE-CALLS BY
AND DEBLOCK  STRAND T’ A IMAGING
% CLUSTERS
G, C
S !
C

Jobling et al., 2014



Jobling et al., 2014



Restriction Fragment Length Polymorphism

/00 base pair PCR fragment

GAATTC GAATTC
Allele 1 | |

GAATTC ~ GAATTT
Allele 2 } {




[1LLP B peaAbHOM BpemeHu (RT-PCR)
- P \/’—\0 . T L e
T Y 1111 o

f— : e TIOLIIIE IS

Q\\/”cx /5'53' \/’—1\ / Q) % l %

A e e V111411 1 V1 1 4111

" e ST T m%nﬂzn:n

Ty
> d
4 ) A-a 4-:5::@ - G-allele°
® Jo ' (D) / "
[TI0 ' [T T g §
20 40 20 40

Syvanen, Nat. Rev. Genetics, 2001 Oycle number Cycle number



AHK-41Mbl

A Affymetrix genotype microarray B Illlumina microbead genotype system

Tg'ﬁ gt Restriction enzyme

Genomic DNA i i
WP UUmenNLruwuuvmmwumruvu”m Whale genome amplification
i1 | et qwmn@..

Restriction enzyme digestion

Target

' \ DNA polymerase
Ligase Restriction enzyme

N
. nnnnnnnAfnny Restriction enzyme digestion

Adaptor l Adaptor ligation and size selection

Primer DNA polymerase TRl
JUUUuuvuy
Microbead
Amplification using labeled nucleotides ' Fragment hybridization onto
locus-specific microbead

Single base extension
onto SNP site

% Oy
G A
e
-1 -
\ DNA polymerase
Laser excitation of

LALEL allele-specific label

Allele-specific hybridization

to a"azx'“;?f&ﬁ,?,d laser Walker and Siminovitch, Nat. Clin. Pract. Rheumatology, 2007



MHCepumm n aAeaelnm (B T.H. M)

...GTACATCCGTAC...
...CATIGTAGGCATG...

...GTA-—--CGTAC...
...CAT---GCAIG...



F2

R1
>
> -+

deleted sequences

http://www.wormbook.org/chapters/www_introreversegenetics/introreversegenetics.htmil



MukpocaTteAAnTbl (STR, SSR)

ALLELES

#1 = CACACACACACACACACACACACACACACA ——=

<
#2 = CACACACACACACACACACACACACACACACACA—/7—F=

r
#3 — (?A(TA(.’A(TA(TACA(TA(TA(?A(.’A(TA(TA(TACA(?A(?A(TA(TA—‘_
GENOTYPES
1/1 2/2 3/3 1/2 1/3 2/3
Child 4
i
|
ll‘ A n‘\.
= Fragment length =

Ellegren, Nat. Rev. Genetics, 2004



¢ ELECTROPHEROGRAM 18

16
*_' Fluorescence
15 . —
- OO0V ODODO0ee® W
Y=y 8 g
. =

2 e

VWV WY

=g Dye-1-labeled primer
Ff=yp Dye-2-abeled primer
{Py Dye-3-labeled primer

@ Repeat unit of tetranucleotide microsatellite

Jobling et al., 2014



Gel electrophoresis

Hybridize
with probe

Autoradiogram Nitrocellulose filter



CTPYKTYPHbIE MEPECTPOUNKM

Derivative

Chromosome 20 ¥ chromosome 20

Derivative
Chromosome 4

Chromosome 4



PAyOpPECLEHTHAA TMOPUAMIALMA
IN situ

10-copy chromosome

' 4

AMY1 5S'retro
gene -poson
| Co—0

pa—

4-copy chromosome

Perry GH et al. Nat. Genet. 2007



fluorescence intensity

—
o
]

o
(= 2]
1

o
(=)
1

o
-—
1

.
N
1

=
o
1

U R

00+

KoamyectseHHaqa [1LP

molecules

PCR cycles



[AQNAOTMN /JOA3A CLLEMAEHUS

AQBD

/\
AB Ab
@ @
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[Toamoe onpeaseAeHne

(a)

X haplotype Minisatellite
= R | | 111111 ] BN
Y haplotype
Eaclatyne in T (GATA)s A

c

SNP

Alu

Microsatellite
T (ACT),, A G =

C (AAT),, 6 =

Jobling et al., 2014




KAOHUPOBAHME




PaszbasaeHme (aMyAbCHMOHHAOS [1LP)

R. Williams et al. Nat. Met. 2006



(AAVMHHAOD) OAAEAD-
crneumdomyeckas NP

5 AACGAT 3
(l; é;_,{ Real Time PCR
Allele A 3 ~— 5 --
specific primer for detecting Allele A  —= AARRRNRNE
nonspecific primer
£ —l 1901V .
k . Product
5' AATGAT .
N
3 GCTA"'s Real Time PCR
- 5 eal Time
Allele B mismatch at 3' nucleotide - No Product
nonspecihic primer
o e UL L R S

http://www.eyecalcs.com/DWAN/pages/v7/ch019a/014f.html



autosomal locus
containing two SNPs

(a) father mother
genotype G.G,T.T GQ,C. C
k‘ \ :(:"l p°
GA,TC
child
patemal
child’s haplotypes - _ m
resolved by parental
genotypes 1o wff G e s
maternal

Ll '
A 4
. ’

child’s haplotypes not
resolved by parental
genotypes

AHAAN3 POAOCAOBHbIX

AA,TC

patermal
maternal
or

patemal

maternal

Jobling et al., 2014



CTaTUCTHUYECKME MOAXOADI

observed genotype deduced haplotypes
NSRS B homozygous, so haplotypes deduced e 6 A T G G T A C il
DRIty T e A - ———
A single-site heterozygous, so —_— QL 6 6 T 6 6 T A C LT
G6TEG6ET gC haplotypes deduced automatically . G T GG T G M
IR M =1 ¢ 3ssume
GATSGCALC ambiguous, but one possible 3 : T =
c T haplotype has been observed before ~ G AT CGCAC_IL _
deduce by subtraction
ambiguous, but one possible . assume
uous,
GAJCGEAC  hapotypehasbeendeducedbefore 2 el NIRRT =
deduce by subtraction etc.

Jobling et al., 2014



