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XpomaTorpacpus
AnexkTpocopes
YnbTpaueHTpudyruposaHme

11 fleTekums n mnaeHTudukauma 6uomonexkyn

'mbpuansauma HYKJIEMHOBbIX KUCNOT
NMNonuMmepasHan yenHas peakums (MLP)
Macc-cnekTpoMeTpus

MMMYHOXMMHNYECKME MeToAbl aHa/IM3a



I1I AJeTtekumnna n naeHtudpunkauma 6momonexkyn

'mébpuansauus
HYKJIEUHOBbIX KUC/IOT
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JKCNepuMeHTaJibHble MeTOAbl AETEeKLUN U
MACHTU(PUKALMN HYKJTIEUHOBbIX KUC/TOT OCHOBAHbI
Ha fIBJIeHUU UX rmbpuamnsaummn, Kotopoe
3aKJ1I0MaeTCs B CNOCO6HOCTM OAHOLIENOYEYHbIX
MOJIEKYJ1 HYKJIEMHOBbIX KMCJ1I0T CBAI3bIBATbCS C
KOMIMJIEMEHTapPHbIMM MO COCTaBY HYKJ/1IEOTUAOB
ogHouerno4Ye4yHbIMMU MOJieKysiaMu, obpasys
aynnekcobl (AByXLUernoYyeyHble MOJ1IeKY/lbl
HYKJ1IEMHOBbIX KUC/OT).

: |

k

o L
I|
NG

i

]
[l

X

|

= - 'r
«.\ .
|




CTpYKTypa HYKJIEUHOBbIX KUCJIOT

,J:

__.!-"i‘;_ h
M ‘_.a-'"'_-__,.-'ﬁeuuh ¥
II.""JLT iii M,_ﬁ?r.‘i Mo

-~

A W noiox

-




OeHaTtypauusa (nnasnenune) AHK

T,=
melti ng
Lemperatire

Double stranded DNA
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Area rich in AT
opens up first

=
8
=
3
2
o
B0
=
‘B
5
L=
=
—

Increasing temperature

AGGGTATTGATCGCCG
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CECATRAUCTAGLC BE Aenatypaumsa AHK obpaTtuma. Npouecc
S aCHMAIR BOCCTA@HOBNIEHUSA CTPYKTYpbl Aynnekca [HK
Ha3bIBAETCA peHaTypaunen uam OTKUrom




Two DNA molecules with
FMGPMAMBau“ﬂ H K related sequences

ATAA A CG
TAT JG T G C
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Aynnekcbl MOryT 06pa3oBbIBaThHCS
MeXxay oaHouenoyeYyHbIMu
KOMM/IEMEHTapPHbLIMU NO COCTaBY
monekynamu AHK, PHK,
O/IMrOHYK/1IeoTMaaMun

MIX AND COOL

Parental molecules Hybrid molecules




CtabunbHOCTDL AynJieKCoB HYKJIEMHOBbIX KUCNOT

CTabunbHOCTb AYNSIEKCOB HYKIEMHOBBIX KNCNOT ONpeaenseTcs cieayowmmm
pakTopamu:

- IJIMHa Uenen — AJIMHHbIE AYNJIEKCbl YAEPXKMUBAKOTCA 60/bLLIMM YMCIIOM
BOJIOPOAHbIX CBSA3EN U TPebYOT 60MblLE SHEPrUN AN UX PA3PYLUEHUS;

- COCTaB HYKIEOTUAOB — Tak Kak GC-napbl 06pas3yoT Tpy BOAOPOAHbIE CBA3MN, a
AT-napbl — [Be, YEM BbllLE NPOLIEHTHOE coaepxaHne GC-HyKNeoTUa0B B COCTaBe
Lienen ayniekca, TEM Bbllle TeMnepaTypa unu pH cpeabl, Npy KOTOPbIX
NPONCXOAUT AeHaTypauus AynneKkca;

- COCTaB cpefbl — MOHOBANIEHTHbIE KaTUOHbI (HanpuMep, NoHbl Na+)
CTabUNU3NPYIOT CTPYKTYPY AYM/ieKca; a BewecTsa, pa3pyLuamowmne BogopoaHble
CBSI3W, TaKMe Kak Mo4yeBuHa U bopMamua, obneryatot AeHaTypaumio



CrabunbHoOCTb AYyNMJ1€eKCOB HYKJ/IEMHOBbIX KUCNOT

Mepon CTabunbHOCTM Aynnekca HYKNEWHOBbLIX KUCNOT SBMSETCA Temnepartypa
nnasaexHns (Tm). 3To0 TeMnepaTypa, COOTBETCTBYIOLLASA CpeAHEN TOUKE Nnepexoaa
MeXay WMCXOAHbIM (AByXUenoyeyHbiM) U AeHaTypupoBaHHbIM (OA4HOLIENOYEYHbIM)
COCTOSIHMEM MOJIEKYN HYK/TEMHOBbIX KUCOT.

Temnepatypy nnasneHuss (Tm) AYNAEKCOB HYKIEMHOBbLIX KWUCIOT, B COCTaBe
KOTOpbIX ABEe Luenu TMOSHOCTbIO KOMMMEMEHTapHbl Apyr Apyry Mo cocrasy
HYK/1€0TUAOB, MOXHO paccyuTaTb C nomowbio  ¢opmyn. Hannune
HEKOMMJIEMEHTAPHbIX OCHOBaHWMA B LENSX reTepoayrnjiekca CHMKAET €ro
CTabUbHOCTb.

I'erepomymiexc T (°C)
JTHK-THK 81,5+16,6(1g[Na*]*)+0,41(%GC®—-500/N®

THK-PHK wm  79,8+18,5(1g[Na*]*)+0,58(%GC%)+11,8(%GC%)*—820/N*
PHK-PHK

ommro-IHK wim wmenee 20 nykieornaoB: 4(G + C) +2(A+T)
osmro-PHK 20-35 HyKJI€OTHI0B: 22+2,92(G+C)+146(A+T)

[Mpumevanwus:  uim uist IPYTUX MOHOBAJIEHTHBIX KATUOHOB, BHITIOJHSAETCS B Uana3one koHeHTpamuii nonos 0,01- 0,4 M;
® cnipasenmuBo npu copepxkanun GC nap ot 30% 10 70%;
® N — niuHa retepoayriekca B 1.H.



MeTtoa ru6punu3auuu HYK/J1IENHOBbIX KMC/IOT
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Oetekuuna popMmupoBaHua rmubpuaHbix aynnekcos HK

n pPsAMbi€ METOoAbl AA€TEKLIUU

PanoaKTMBHbIE METKN dnyopecLeHTHbIE METKY
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®nyopocopbl, UCNOJIb3yeMble AJI MeYEeHUS HYKJIEMHOBbIX KUC/I0T

®jyopodop IHornomenue (Hm) Nzayuyenne (Hm)
AMCA 350 450
FITC 494 518
Fluor X 494 520
AlexaFluor 488 495 519
Oregon Green 486 496 524
6-JOE UV 520 548
AlexaFluor 532 531 554
Cy3 550 570
AlexaFluor 546 556 573
TMR 555 580
AlexaFluor 568 578 603
X-rhodamine 580 605
AlexaFluor 594 590 617
Texas Red 595 615
Bodipy 630/650 625 640

Cy5 649 670



Oetekuunsa popMmupoBaHusa rmbpuaHbix aynsekcos HK

Hen PAMbIE€ METOAbl AETEKLUMU

PenopTepHbie MONEKybl

broTuH BMOTUH — aBUAWH - hepMeEHT
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MeTtoa rmubpuamnsaumm HyKJ1€eMHOBbIX KUC/IOT

Bacterial colonies
on agar each carry
a cloned fragment
of DNA

TRANSFER TO
MEMBRANE OR FILTER

LYSIS OF BACTERIAL CELLS
AND DENATURATION OF DNA

ADD LABELED DNA PROBE

Probe binds 1o DNA
from occasional
colonies




Metoa rmbpuansauum in situ c npumeHeHuem nyopecueHTHbIxX AHK-
30HA0B (fluorescence in situ hybridization, FISH)

DNA probe o

Fluorescent tag

DENATURE, VIEW BY
MIX FLUORESCENCE
AND ANNFAL MICROSCOPE

FIGURE 21.34 Fluorescence in Sitv Hybridization—Principle
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UccnenoBaHMe aKTUBHOCTU reHOB

Messenger RNA Poly A il
——— &1

AAAAAAAAAAA
TTTTTTTT'I"I'TO
|

Oligo dT Class
or
magnetic
hbead

MPHK aykapunoT cogepXXuT Ha 3'-KOHLEe
nosn-A XBOCT.

CyMMapHyto MPHK kneTkn MOXXHO
BblAENUTb METOAOM adDUHHOM
XpomaTtorpauu, WUCrosib3ysd HOCUTESb
C nocnenoBaTeNbHOCTbLIO MOAn-T



UccnenoBaHMe aKTUBHOCTU reHOB

AHK-mMunkpomaTpuubl n AHK-6nounns!

Array treated with
RNA from cells
gmwn

under condition 1
and labeled with
red

flourescent dye

Array treated with
RNA from cells
grown

under condition 2
and labeled with
green dye

Array treated with
both

samples of RNA
yellow spots reveal
genes expressed
under both
conditions
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UccnepnoBaHne akKTUBHOCTU NeHOB
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JHK H3yyaeMblit reH

Cay3epH-6r10TTUHT

IM'uaponuz T'upponus
pecTpukTa3ol R, / pecTpuxTasoi R,

—

1. Onektpodopes B rene
arapossl

2. OxpamuBanye JJHK B rene
6pOMHCTBIM 3THAHEM

3. ®ororpadupoBaHse rens
npy YOD-0CBEIIEHUH

I'ens nocne
anextpodopesa

Ileperoc ¢parmentos JTHK
M3 relid Ha HUTPOLEIUTIONO3HBIH (GHIBTD

1. I'ubpuauzanus JTHK Ha dunsrpe
¢ ¥P-Me4eHHBIM 30HAOM
2. Paguoarrorpadus ¢unsrpa

Pagnoaprorpad




Cay3epH-6r10TTUHT

Side View:
Before Transfer:

(# dectrode

(=) dlectrode
bands in gel nirocelubose sheet

Note: All the layers are pressed tighty togather,

Side View:

fike
Before Transfe: fy S e

Direction of
Transfer
ee ¢ ¢ g \"’"“" -

nitrocelulose
sheet

stack of fiker paper
wet with buffer nirocelulose

Mote: All the layers are pressed tightly together,




Southern blot

RNA or DNA Solution passes through
gel and filter to paper towels.

Migration
\ Paper towels

N—
32p.|abeled Electrophoresis

size'markers

solution Nitrocellulose
filter




Southern blot

Solution passes through
gel and filter to paper towels.

solution Nitrocellulose
filter

Filter

DNA
transferred
to filter




Southern blot

Filter

DNA
transferred
to filter

Hybridize with unique
nucleic acid probe.

Filter in
“seal-a-meal”




Southern blot

Filter in
“seal-a-meal”

Probe
Remove hybridized to
unbound «——  complementary
sequence




Southern blot

Probe
hybridized to
complementary
sequence

X-ray film
to filter.

Autoradiogram

¥ i
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Cay3epH-6r10TTUHT

Double-stranded .
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Size kb § £ Sizekb




weight? (target)

Southem Northem Westem
What I1s separated DNA cut with restric-  [HNA denatured with  |Protein denatured
by molecular tion enzymes formaldehyde with 505

Probe

radioactive gene X
DNA

radioactive gene X
DNA

Antibody against pro-
tein X, labeled with
radioactivity or en-
Zyme

What do you leam
from it?

Festriction map of
gene X in chromo-
some

-how much gene X
mRNA is present?
-how long is gene X
MANA?

-how much protein X
s present?

-how hig is protein
K7




Southem Blot

Northem Blot

Westem Blot

1) Extract DNA from cells

1) Extract HNA from cells

1) Extract protein from cells

2) Cut with restriction enzyme

Z) Denature with formalde-
hyde

Z) Denature with 5Do

d) RHun on gel (usually aga-
rose)

g) Run on gel (usually aga-
rose)

3) Hun on gel (usually poly-
acrylamide — called
"SDSPAGE™

3.5) Denature DINA with alkall

4y Transfer to nitrocellulose
(usually by capillary action)

4y Transfer to nitrocellulose
(usually by capillary action)

4y Transfer to nitrocellulose
(usually by electrophoresis)

5) Block with excess DNA

5) Block with excess HNA

5) Block with excess protein

b) Hybridize with labeled
DNA probe

B) Hybridize with labeled
DNA probe

b) Hybridize with labeled anti-
body probe

/) ¥¥ash off unbound probe
(use controlled stringency)

/) ¥¥ash off unbound probe
(use controlled stringency)

/) ¥¥ash off unbound probe

8) Autoradiograph

8) Autoradiograph

8) Autoradiograph or develop
with chromogenic substrate




