BUOWHXEHEPUA

Cepreu JIyKbSiHOB

NHCTUTYT BMOOPraHM4YecKon XMMnMmM MMEHN akaaeMmkos M.M.
LLlemakuHa n KO.A. OBYnMHHMKOBa PAH

Jlekumus 2

'mépunamnsaumsa [JHK n 30HAbI, BEeKTOpa Ha OCHOBE
6akTtepmodara A, UCKYCCTBEHbIE€ XPOMOCOMbI A POXOKEN
n 6aktepumn (YACs and BACs), cospaHme u aHanms
reHOMHbIX 6Mbnunortek, cekeeHnposavHue AHK no
CeHrepy.



[Mna3muaHbin BekTop pUC18

Hindlll
Sphl
_ Pstl
Multiple | sarl

pUC18 cloning | Xbal | MonunuHkep
- site Smal
%E Kpnl
~ Sstl

EcoRI

o

bla — [leH [B-nakTamasbl, cenekTupyemMbin Mapkep (YCTOMUYMBOCTb aMMULNANINHY)
ori —Touka Havana pennnkaumm (origin)

lacZ ' —N-KoHUeBas 4acTb reHa B-ranakro3uaasbl (koanpyet146 ns 1021 AK-
OCTaTKOB), CeNneKTMpyeMbii Mmapkep (XpoMoreHHbin cybctpaT X-Gal)

lac] —T'eH Lac-penpeccopa (MHayktop — IPTG)



beno-ronybas cenekuus

p-galactosidase gene (/acZ)

Ampicillin-resistance

gene (amp") Restriction
site

1. BekTop un
vyxxepogHyto AHK Forelgn DNA
obpabatbiBatoT
OlMHAKOBOM gk\;;n
3H/OHYK/1ea30M Restriction
peCTpUKLMK sites
2. YyxepgHasa AHK
BCTpanBaeTcs B Recombinant
nnasmuay, npu 3Tom
npoucxoauT plemid

MHaKTMBaumsa lacZ




MoniekynsgpHoe KJIOHUpOBaHUE

Bacterium N
€) Vector suchas a @) DNA is cleaved DNA containing

by anenzyme  gene of interest

plasmld is isolated into fragments o

) NI )

). ) \ (’/\/’ /j

I _J:/( -‘/ 7 ( //
€) Geneisinserted .. . O~
Into plasmid __lcL-) S VD
g7 5

Bacterial Plasmid

(
’\/_/ J
chromosome i 7 = Q ( -/ \ \ j
"~
}’y‘\ ﬁ _/'//L\_>

Recombinant DNA Geneof

(plasmid) & Pruii
1 — O6beanHeHVe interest

BEKTOpaA CO BCTaBKOW

yyxepoaHon JHK

2 — BBeneHue () Plasmid is taken up by a
pPEKOMOMHAHTHOMO cell such as a bacterium

BEKTOpa B K/IETKM
3 — Pa3MHOXeHue

KNeToK (nonyyeHue Recombinant
K/TOHA KNETOK) bacterium C

l Cells with gene

of interest are cloned



[ns BbisiBNIeHU parMeHTa B TecTupyeMoM obpasue AHK
MCNonb3yoT Npoby (30HA) — Hecywmnn MeTky dparMeHT(bl)
HYKNEMHOBOW KNCNOTbI, CNOCOBHbIN K rmbpuansaumnm c
LIeNeBOW HYKNENHOBOW KUC/TOTOM



A Masterplates B

Recombinants
“Phage” library *“E. coli library”

e Tranfer to nitrocellulose filter

GEesrE> v .
i
Lysis
o Filter with bound DNA and/or protein

Incubation with labelled probe *
@ Nucleic acids:

- specific cDNA

- purified, specific mMRNA

- oligonucleotide
® Antibody

Autoradiography

OTOOP HY>XXHbIX
K/TOHOB U3 (paroBbIX U
6akTepunanbHbIX
6ubnuoTtek

Yactb Ka)xaom
6akTepuasibHOM KOJIOHUM NN
¢darosou 6nsLLIKN NEepeHOCAT
Ha MeMbpany, 1IHK
AEHaTypUpYyHOT U
rmépuamnsyroT ¢ MeYeHbIM
AHK 3oHAOM



Relative light absorbence at 260 nm

[1naBneHune (aeHatypaums) AHK

1.40

1.30

1.20

1.10

1.00

Srman s Pt mat A I

| -

Further
denaturation

- Strand sc;'>aral_lon}"-.

Denatured
single strands

Ao~

Denaturation
begins

Daouble-

strandad DNA
BT

YT L e T T T TNy

30 50 70 T,

Temperature, °C

oa-.-----'.-c~qr-.o-¢-o-—--.

-
l
!

Meltin

L

100

110

g temperature

- rme

TeMnepaTtypa nnaBnieHuUs
AHK (Tm) — 310 TemnepaTypa,
npu kotopon uenu AHK
ANCCOUMMPOBAHbI HANONOBUHY

dakKTopbl,

Bnusirowme Ha T,,,:

e pH

* MloHHasa cuna

e OpraHmnyeckue
pacTBopuTenm

e Hannune HecnapeHHbIX
OCHOBaHMM: 1% HecrnapeHHbIX
OCHOBaHMMN CHMXaeT Tm Ha 1°C



[eHaTypauuns n rubpunamsauma (peaccoumauma) AHK

ROV VEVDER

2 y > hAg 5 X
Partiallv denatured

DNA P T —
(,..ﬂ;:,f:?""::‘:" X e”\ % ;

-

Separation Association of
of strands strands by base
pairing

7L I3 { 2 X » A
£33 75 y ¥ - \ Lt/
&,/ < ol ; v b
{ ! % & i, T e
e \, o

Separated Str:é-n'cis
of DNA in random coils




fmMbpuamsaums HyKIENHOBBIX KUCIOT

e HyK/1€MHOBbIE KUCMOTbI CMIOCOOHBI K peaccoumaumi.

OpHouenoyveyHas AHK moxxeT rmbpuansosatbcs Kak ¢ HK, Tak n ¢
PHK

e [nbpuamsaums cneundunyHa. N'MbpNanN3YOTCS MOMEKYbI,
obnaparouime KOMNJIeMeHTapHOCTbIO. HekoMnieMeHTapHble
MOJIEKY/IbI HE TMOPUANIYIOTCS.

e [MBpMaM3aLNS KOMMNIIEMEHTAPHBLIX MOMIEKY/T MPOUCXOANT B CIOXHbIX
CMECSIX HYKNEMHOBBIX KNCIOT

e Bapbupys ycnosus (CTporocts) rubpuan3saumm MoxxHoO
rmbpunansoBaTb MOneKybl, 0bnaaatoLmMe NoHOM AN HE NOSTHOW
KOMMIEMEHTAPHOCTbIO



PeaccoLymaLnmn HYKNENHOBbLIX KUCNOT — peakLus
BTOpPOro nopsiaka

ﬁ"Wm\ nucleation zippering
— — IO
Wuﬂ 2nd l 1st

order, order,
slow fast

Denatured DNA A short duplex Renatured

(two single forms at a region DNA

strands) of complementarity. (two strands it
duplex)



daKkTopbl BANSIOLME Ha CKOPOCTb rMbpuansaumm

BHewHMue

Temnepatypa: OnTuManbHas CKOpOCTb MMbpuan3aLmnmn AoCTUraeTcs npu Temnepatype Ha 25°C Huxe,
yem Tm.

NoHHasa cuna: Npu <0.1 M NaCl yBennyeHne MOHHOW cunbl B ABa pa3a NpuBoauT K 5-10 kpaTHOMY
YBETMYEHWNIO CKOPOCTb rmMbpuamnsaummn. Mpu >1.2 M NaCl, nameHeHne MOHHOWN Cunbl HE BANSIET Ha
CKOpOCTb rmbpuamsauun. CtanaaptHble ycnosust — 0,18-0,9 M NaCl. B auctunnsarte AHK nnaBurtcs
npyv KOMHaTHOM TeMnepaType!

BewecrBa, gecrabunusupyrowme asoiHyto cnupanb [iHK (popmamma): ymeHbleHne Tm u
onTMMasnbHON ckopocTu rmbpuamsaumm (50% dbopmammng 3ameansieT rmbpuamsaunio B 2-3 pasa; 80%
=> B 4 pa3a).
Akcenepartopbl, ysenmuuBarouime KoHueHTpauuio AHK:
e B cucteme eHon:soga npovcxoant 10000-kpaTHOE yBEeNnYeHme CKopocTy rmbpunamnsaumm 3a
cyeT KoHueHTpaumun HK B nHtepdase mexay deHonoM 1 Boaon.
e [lJobaBneHne nNonnMMepoB TakK Xe NpUBOAUT K YBENNYEHUIO KOHUeHTpaumn HK B pacTBope: B
npucytcteumn 10% pekcrpaHcynbdaTa (MM 10% PEG) ckopocTb rubpuamsaumm Bo3pacrtaeT
npnbnnsntensHo B 10 pa3 (HO BO3pacTaloT BA3KOCTb U (POH).

KoHueHTpauusa AHK

3aBucsiwgue ot npupoabl AAHK
OnuHa rmbpupos

GC cocTtaB

MpoueHT naeHTMuHocTn rmbpuamnsyembix AHK: Tm(DNA:DNA) nagaet Ha 1-1.5°C npu
YBEIMYEHMMN KONIMYECTBA HEKOMIM/IEMEHTAPHbIX OCHOBaHUM Ha 1%.

CnoxxHoctb [1HK



TeMmnepatypa rmbpuansaumm ansa AHK dparMeHTOB

¢pparmenTbl AHK > 100 bp
Tm = s1.5+ 16.6 (log M) + 0.41 (%G+C) - 0.61(%form)-so0/L - % mismatch

M = molarity of monovalent cation
form = formamide
L = length of hybrid

T rmbpuamnsauun: Tm — 25°C
®dparmeHTbl AHK <50 bp
Tm = 2(A+T) + 4(G+C)

T ru6pmamsauumn: Tm - 5°C



Acnonb30BaHME M30TOMOB A9 MeYeHUs
HYK/1€0TUA0B

alpha 32p
gamma 32pP
BpeMda nonypacnaga

OH OH\OH *32P : t1/2 = 14.3 pH4
I I |

HD'E' D'E'O'E'D'Cﬂz ¢ 33P : t1/2 = 25.4 gns
Yy B o ¢ 35S : t1/2 = 87.4 pgHel

o3H : =
om H:tl/2 =12.4 roaa
2°-deoxy Thymidine triphosphate JeTtekuns —

(nucleotide)

paauoaBTorpad Ha
DEHTFEHOBCKOM MJIEHKE



OHK-nonnmepasa: 5->3'-nonnmepasHas
aKTUBHOCTb

: TACCCAACGCAATTC 3

ATGG—;

5
HoBas uenb 1HK

l

: TACCCAACGCAATTC 4
ATGGGTTOC—

4

5

e YANMHeHWe uenun nponcxoanT nyteM AobaBneHust HyKneoTnaos K 3'-KoHuy
HoBon uenu AHK no npuHUMNY KOMNIEMEHTapHOCTU

e 1HK nonumepasa Hy>XAaeTcs B 3aTpaBke — npavMepe Ans UHUUMALUKN CUHTE3a

e [locnenoBaTENbHOCTL NMpanMepa onpeaensier MECTO C KOTOPOro HaYMHAETCS
cuHTEe3 HoBoM Uenn AHK



[lpurotoBneHne npobol
(amnnmdukaums co

CNy4anHoro npavmepa)

®dparmeHT KneHosa:

MoanduumnpoBaHHbIM dparmeHT JHK-
nonnMepassbl 1

MOJ1. Macca 76 k[la
OTCYTCTBYET

KlenovExo- oTcyTcTByeT 3-5' 1
5’->3"-3K30HYK1€a3Hasi aKTUBHOCTb

N3oTepMuyeckast aMnnndpukaums
AHK npobbl nyTeM BbITECHEHMS Lienn!

.~ [leHaTypauus u
OTXXMI KOPOTKOIo

.~ BbIPOXAEHHOro
OJINroHyKNieoTuaa

)

: y i 'y 3 Ly

5 & 5 ¥ 5 ¥ 5 ¥

Cunte3s JHK c
. UICNOJIb30BaHMEM
¢pparmenTa KneHoBa

" IO I I "

* LI I ] Labeimd
xE x £ ¥ t 3 3 Fﬁw
} _
¥ t
S Iy S B
EEEE Xk R
S—— N




[pUroToBAEHNE ONUIOHYKNEOTUAHOW Npobbl

(Me4yeHune 5-koHuoB, raMmma P32)

) 5'(P

50

I ¥
Ai‘f)j ot
009 |
.

Pl

./

MeuyeHue CMHTeTUYEeCKOro
OJIMrOHYKJ1IeoTuaa C NOMOLLbIO
NOJINHYK/IEOTUAKUHA3bI
6aktepuocpara T4



Southern Blot Analysis

(A) DNA is cleaved; electrophoresis
is used to separate DNA.

Gel .
DNA restriction
“EEBE fragments
- i> (so many that
individual bands
‘ run together)
Slze
markers &
E—
—_——
Gel—7 : =
A=
Buffer Absorbent Nitrocellulose
solution  paper filter

(B) DNA fragments are blotted
onto nitrocellulose filter.

Nitrocellulose
fllter

DNA fragments
transferred onto filter
(invisible at this stage)

(C) Filter is exposed
to radioactive probe.

(D) Filter is exposed to

photographic film;
film is developed.

/—_—— -
/\\ Heat-sealed bag
\ L_—Filter
1 __Probe in X-ray
solution film
I 4 N
— | L
] _/_l -— L
Probe hybridizes with Bands on x-ray
homologous DNA film created by
fragments (still not visible) labeled probe

Specific DNA fragments are identified by hybridization with a probe = a radioactive
known fragment of DNA or RNA

Southern blot analysis is used to detect very small amounts of DNA or to identify a
particular DNA band by DNA-DNA or DNA-RNA hybridization



Cay3epH 6n10T: nepeHoc JHK Ha punbTp

7

Weight <0.75kg———[ ]

Glass plate { ]

Paper tissues

3 sheets filter paper

Membrane |

Gel —
T ——7
Plastic tray \ [ L l \ /

weight

support

filter paper and
paper towels

nylon membrane
(hidden)

filter paper
wicks

parafim mask buffer well




Southern Blot Analysis

Mapping of the

Nhel digestion b EcoRl digestion Ncol digestion
‘% Q 7 6 %,, P
%

g 4%4:,;%, %, 4, o, @,

-
- 3kb —
C Xs012 Southern probe

ZDHHC15 exon 1 Breakpoint region

Sphl +3296 EcoR| +1888 Nhel +141 Sphl -2122  Ncol -3885 EcoRl -5253 Nhel -7740
Nsil -999  Nsil -2242

Ncol -573



Northern Blot Analysis

ANA
Mir 1 2 3

kb 1
85- — - Paper lowels
75- — - Mylon membrane
44. _ ™= mm mm 265 ANA ~_Gel
Transfer RNA by === __papar wick
membrane blotting -
24: | = o mm mm | -18SRNA - ;Eﬁnsnc
13- | —
Formaldehyde-agarose gel Cross-link RNA to the
membrane using UV light
.-{-' R " .
» Specific RNAs are identified by
Hybridize membrane with hybridization with a probe = a
denatured “<P-cDNA probe radioactive fragment of DNA
RMNA IS |
W 1 2 3 Northern blot analysis is used to
" . check the amounts of RNA in
= i sample(s) or to identify a
32 — — == | AMG particular RNA band by DNA-
- RNA hybridization
4.4-
24-
— — | GAPDH
13-

s —

Autoradiograph
of washed fitter



Northern Blot Analysis

0-3 hrs
3-6 hrs
6-9 hrs
6-18 hrs
L1
L2
L3

Db&"’ D ww -




[purotoBneHmMe reHoMHon 6nbIMoTEKM

dparMeHTbl 13 6ot 0bnacTun
reHoMa MnepeKpbIBalTCA

Henonxas CMechb nepeKpbiBaloLLMXCS OO( n)
pecTpukuns PECTPUKTHDbIX hparMeHTOB  BEKTOP, \
AHK > paciiensieHHbIU
pecTpuUKTasooun

CMmewaTtb nIMrupoBsaTtb

BbicesaTb Ha .
YallKW, C NJIOTHOMU
cpepoun

TpaHcdopMmupoBaTtb OO

6akTepum

N= Ig(1-P)/Ig(1-1/L)
N- uncno kioHoB B bubnunoreke

P -BeposTHOCTb HaWTK AaHHYHO n
nocneaoBaTesibHOCTb

| - AnvHa parMeHTa BCTaBKM
L - nonHaa gnuHa reHoma




[Mna3muaHbin BekTop pUC18

Hindlll
Sphl
_ Pstl
Multiple | sarl

pUC18 cloning | Xbal | MonunuHkep
- site Smal
%E Kpnl
~ Sstl

EcoRI

o

bla — [leH [B-nakTamasbl, cenekTupyemMbin Mapkep (YCTOMUYMBOCTb aMMULNANINHY)
ori —Touka Havana pennnkaumm (origin)

lacZ ' —N-KoHUeBas 4acTb reHa B-ranakro3uaasbl (koanpyet146 ns 1021 AK-
OCTaTKOB), CeNneKTMpyeMbii Mmapkep (XpoMoreHHbin cybctpaT X-Gal)

lac] —T'eH Lac-penpeccopa (MHayktop — IPTG)



OCHOBHOW HEOCTATOK 6akTepuanbHbIX NIa3Mma —
HebonbLwown pa3mep BcTaBku (Ao 5 kb)



BekTopbl Ha OCHOBE XpOMOCOMbI dhara A



bakTepmnodaru

e [pupoaHbie nepeHocunkn 6aktepmanbHon AHK n3 KneTkm B KNeTKy
e D(hPeKTUBHO 3apaxkatoT bakTepunasnbHble KNeTKu

e He cnocobHbl pa3MHOXaTbCS BHE HakTepun

e [1ns KNOHMPOBaHWNSA BCTaBOK pa3mMepoM 23-35 kb

e [IHK ynakoBbIBaeTcs B haroByto 060104Ky /in Vitro

Tail

fipers® 5




Host lysis

ﬁ

Cleavage

Early
replication
(bidirectional
mode)

S

—
Late replication
(rolling circle mode)

;"I Addition of

/ phage tails

gal X bio
[
Recombination att
E.coli chromosome
A
:’: : / Integration | Excision

Cell envelope

Nicks sealed
A by i
vy ligase
v
R
Cos Lysogeny
A
Origin cos
R

/

gal N RcosA " bio
[ I I
att att

Replication along with
E.coli chromosome

YXU3HEHHbIN
LMK para A

[1Ba NyTU pa3BuTUS
bakTepuodara:

1. JIN30reHHbIN:
NHTErpaums B
XPpOMOCOMY XO35IMHA

2. InTnyeckum:

a) [1ByXCTOpPOHHSS O-
pennnkaums;

6) KaTsauweecs KonbLUo

®a3muabl (phasmid -
(parosble nsasMmabl)
Copepxart att-caunt, uTo
MNO3BONSAET

BCTPanBaTbCs B FEHOM
dara A



Pennnkauna OHK dara A

Linear DNA, with sticky ends, in phage particle

Injection into
cell followed
by circularization

5' [EGGCGGCGACCT ,f{fi |
[ 7/ CCCGCCGCTGGA| 5' DNA nicks sealed
/f in vivo by ligase

\

Theta replication

cos-canTtbl JHK dara A (cohesive

sites), 12 n.H. /

Rolling-circle replication

Multiple-length linear DNA
Cos cos cos

| = |
= =1

Length of DNA packaged




Ynakoska AHK dara A /n vitro

Litamm 1 WTtamm 2

)900000000000000000¢ )0 0000000000000 0000¢
Phage genes Phage genes JIn3oreHHble
l J l l l l LUITaMMbl
E. colf
b Asse m_bly Assembly
D P proteins O D protein

— sos e Cos CMeCb 3KCTPAKTOB K/IETOK ABYX
300GPOC0000000EE000000GO00C00000CO00 |jiTaMMOB COAEPMKUT BCe

KOMMOHEHTLI Kancuaa dara A
Assembly D
OB s G e
h

@ YXu3Hecnocob6Hbin dar A



MHCcepuMoHHbIM BekTop nambaa gtl0

EcoR1

}

Left arm 32.7 kb - Right arm 10.6 kb
0 Immunity 433 kb
region

BctaBka vy>xepoaHon HK no 7.6 1.n.o. no EcoRI-canty



lcnonb3oBaHWe BekTopa namMéaa EMBL4 C
3aMeLleHNEM BHYTPEHHEN 0bnacTu

cos BamH1 BamH1 cos
Left arm 20 kb Stuffer 14 kb Right arm 9 kb EMBL4
Cut with
BamH1
BamH1 BamH1
Left arm 20 kb Stuffer 14 kb Right arm 9 kb

BamH1 BamH1

~—
— o

Insert

— == —— = Discarded

BamH1 l BamH1
Recombinant




KocMumaa - nnasmMmaa, Hecywas cos ydactkun AHK

para namaa

2 HEKTUBHOCTb HUXKE,
pa3mMep BcTasku 6osbLue (40-
50 kb)

Kocmupga c2XB

Hanunune cos (cohesive ends)
canToB Heobxoammoe U
[AOCTaTOYHOE yCnoBue ans
ynakoBka [JHK B ¢arosble
YyacTuupbl.

Target genomic ’

DNA
Sma -— Bam Bam =— Sma
(Blunt) ————— I (Bluny
cos Ap'rep Cos

(1) Partial Sau3A digestion

‘ (2) Phosphatase l
Sau3A Sau3lA

Mix
—A— e

" 32-45 kb o
S ® ® < ma
(Blunt) ’_EW-//__E_‘ (Blunt)

37-52 kb
Only packageable molecules

v




ba KTepUalibHblE€ NCKYCCTBEHHbIE XPOMOCOMbI

Cloning sites
(include lac2) electroporation l

.

.. 4% CmR =
F plasmid / gac o o=
par genes vector /) @’&W 1:3

ori
o . Agar containing
| f g
restriction \ Seecon o l chloramphenicol

d I . chloramphenicol-
NETECTAPR Large foreign DNA resistant cells and substrate for
-galactosidase

fragment with appropriate B
s¥a~, sticky ends

= Colonies with

recombinant BACs
DNA are white.
ligase

Bacterial Artificial Chromosomes (BAC)
Recombinant — Pasmep BekTopa 100 to 300 Kb
BAC — CoaepxuT cenektmHble Mapkepbl 1 ORI
— CpeaHui pa3mep BcTaBkmn ~100 KB
— BHeapsieTcs B KNETKY 3/1eKTponopaumnen

)
|




MICKYCCTBEHHbIE XPOMOCOMbI APOXOKEN

Yeast Artificial Chromosomes (YAC)

— Pa3mep Bctaskm 300 to 500 Kb

— CoaepXuT cenektTnBHble Mapkepbl N ARS
(autonomous replicating sequence)

— CoAepXXUT LEHTPOMEPHYIO
nocnefoBaTesibHOCTb, 0becrneunBatoLLyto
NpaBUNbHYIO Cerperaumnio XpoMoOCoOM B MUTO3€e
(CEN)

— CoaepXXnT TenoMepHble nocneaoBaTelbHOCTH

For the human genome and a
standard plasmid

P — 99% or 0.99 confidence
f— 500 kb/4 400000 kb = 1.14 x 104

= [In .01)[In 0.999886]
= -4.6/-

= 40,350 individual clones

CEN
ori EcoRl
Selectable Selectable
marker X marker Y

TEL TEL

BamHIi BamHI

BamHI digestion creates
/ linear chromosome with

v telomeric ends

v EcoRlI

TEL X oriCEN | Y TEL

L | () [ S | | >

EcoRl digestion
creates two arms

v

TEL X ori CEN Y TEL
d (07 [ 1 >
Left arm has Rightarm has
selectable marker X | _, 0532 selectable marker Y
weis Fragments of genomic
Ligate DNA generated by light
digestion with EcoRlI
Gl Kk j . 1 11 l_r_h

YAC
Enzymatic wran sform

o,  digestion Select for

4 P \, of cell wall P XandY :‘( s \
{ ‘)1 ) —— Kl —_— ':-\;{3'\ J
s i i

\ /J 5, 3

R ———y S—

Yeast Yeast Yeast with
cell spheroplast YAC clone

—,
= "~

X



EMKOCTW BEKTOPOB Pa3HbIX K1aCCOB

BekTop

Mnasmuabi

bakTtepuodar nambébpaa

KocMmuabi
PAC
BAC

YAC

EMkOCTb (T.n.H.) [NpuMeHeHMue

15

25

30-45

70-90

100-500

250-2000

Bbubnuorekn kAHK

FeHOMHbIe 6ubnnorTekun
Bubnuorekn kAHK

FeHOMHbIEe 6Ub6NNOTEeKMN

FeHOMHbIEe 6MGNINOTEeKM

FeHOMHbIe 6ubnnoTekmn

FeHOMHbIEe 6UbGNnoTEeKMN



Penpe3eHTaTMBHOCTb 6MbMoTEKN

BeposATHOCTb, C KOTOPOM B HEW npeAcTaBneHa ntobas nocneaoBaTeNbHOCTb
reHOMa WM ero UccneayeMomn 4yactu

Pa3mep 6ubnunorekn, B KOTOpou 1tobas 4yacrtb reHoma
npeacraB/ieHa C BEpOATHOCTbIO 99%

BekTop Pasmep Pasmep 6ubnuoreku
BCTaBKMU (x103 KnoHoB)
(T.n.H.)
baktepun | XXuBotHble
Mnazmuabl 4 4,6 3500
dar A 18 1,0 770
Kocmuapbi 40 0,458 350
BAC 300 0,059 46

Pa3Mepbl reHOMa:
BakTtepun — ~4 x 10° n.H.
XXuBOTHbIE — ~3 X 109 n.H.



YacTtnyHoe (HenonHoe) pacuennenmne AHK
DECTPUKTa3aMM

Restriction sites l
Genomic DNA

f——
=
- ——
-
=

Digest not allowed
to go to completion

__________________________________________________________

Collection of
overlapping
fragments



A Masterplates B

Recombinants
“Phage” library *“E. coli library”

e Tranfer to nitrocellulose filter

Ceteni> ¥V @GR

i
Lysis
9 Filter with bound DNA and/or protein

Incubation with /abelled probe *

@ Nucleic acids:
- specific cDNA
- purified, specific mMRNA
- oligonucleotide

® Antibody

Autoradiography

X-Ray Nim K-y Mrm

OTOOP HY>XXHbIX
K/TOHOB U3 (paroBbIX U
6akTepunanbHbIX
6ubnuoTtek

Yactb Ka)xaom
6akTepuasibHOM KOJIOHUM NN
¢darosou 6nsLLIKN NEepeHOCAT
Ha MeMbpany, 1IHK
AEHaTypUpYyHOT U
rmépuamnsyroT ¢ MeYeHbIM
OJIUrOHYK/1€0TUAHbIM 30HAOM

OT60p c nomowbro MNMLUP



[eHOMHble bnbnnoTekn, NOCTpOEHHbIE U3
HernepeKpbIBAOLLIMXCA N NepeKpbIBatOLLINXCS
dparmeHToB HK

Genomic DNA | | Genomic DNA | |
Non-overlapping @ [0 I [0 [ Overlapping [ [ WA [ [
fragments I R R i B fragments [ TIINNNNNT —
/ \ Vo \
Screen the ,.-'I Screen the |
Corresponds library / Hybridizes library /
to a single / to adjacent
fragment fragments

I|I "l\I I|I
/ ._ ;
/ Clone \ / Clone
/" identified /" identified



YnopsaaoyeHHble 6ubnmnotekn: maTpuLbl CyYanHbIX
K/IOHOB

Pick individual
colonies to a
Plate out microtitre plate

/7

P F 000D OPROBOOD

ssssssssssss
Replicate

202000 0ROORO0®
eoeocooeeeeee — » and

\v/ 000000000000 screen
000000000000
000000000000

Random .

library Arrayed (gridded)

library

Nocne pacceBa Ha yawku MNeTpu nHAMBMAYaNbHbIE KOJIOHUM 6akTepun
BblpalLMBalOT B BUAe MaTpu1Lbl Ha TBEpAOU NUTaTENIbHOM cpeae Uau B
96-N1yHOUHbIX MJ1aHLWeTaxX



CekBeHunpoBaHue [HK no metoay CaHrepa

Frederick Sanger



[Anae30KCUHyKneoTabl

3’-OH in normal DNA
allows elongation.

A DNA strand terminating in
a dideoxynucleotide cannot be
elongated because a 3’-OH is
necessary for polymerization.

Dideoxyribose



TepmuHaumnsa cnntesa HK noa aencremeMm ddNTP

|||||||

CO—base

to 3" end

O—base

Mo 3' OH for



(a) Primer extension reaction:

7 f

21-base primer

F

o

(26 bases)

(b) Products of the four reactions:

Products of ddA rxn
Template: TACTATGCCAGA
) @
(25— ATG
27) ——— ATGAT@

Products of ddG rxn

Template: TACTATGCCAGA ___
(4 AT®
(29 ATGATAC®
(30)—___ ATGATACG®

TACTATGCCAGA

TACTATGCCAGA

7/
PepMeHTbI
* OHK nonnmepasa |
Replication with ddTTP * CekBenasa — IHK
noryimmepasa co
CHMXeHHon 3’->5’-
3HAOOHYKIea3HoMn
7/ aKTUBHOCTLHO U
NOBbILWEHHOWN
npoueccnBHOCTbLIO
Products of ddC rxn
Template: TACTATGCCAGA
(28)____ ATGATA®
(32)— ATGATACGGT@®
Products of ddT rxn
Template: TACTATGCCAGA
(23) —
(26)_______ ATGAD
(31) ATGATACGGQ)
(33) ATGATACGGTCQ)



CekBeHunpoBaHue [HK no metoay CaHrepa

D=

3" 5

DNA polymerase
+ dNTPs (100 uM)

s
|
f

+ Dideoxy A +Dideoxy G| | +DideoxyT \_+Dideoxy C
(1 uM) (1 uM) § ¢¢ (1 uM) (1 uM}
—A —(3 —T —C
—_—n —_—0 —_— —C
— D ——C —_ —C
etc, etc. etc. etc.

A

<t=== Denature and separate by electrophoresis =———>




[enb-anektTpodope3 B [MAAl MosTy4eHHbIX

(pparMeHToB
G A 1 5
Length of | ' e Termination by
fragment dideoxy-
3'
30 = GACGCTGCGA 4
29 — GACGCTGCG
28 == GACGCTGC
27| @& GACGCTG
26 = | GACGCT
25 =3 |/ GACGC
24| @ | GACG
23 | == GAC ; 2 S
29 | T GA - This sequence
] _ - is complement
&1 PN - / . to DNA template
Sy | strand

ﬂl |

! 1N
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i ﬂ'
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i
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.:llll |
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l
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CAGTCGAT



CekBeHupoBaHue [IHK no metoay CaHrepa Ha
aBTOMaTM4yeCKOM CeKBeHaTope

5’ . 3

dparmeHibl 7]

AHK, MeyeHble [T]

ddNTPs

G
Hc
. B
® ‘ o N o .

detector

CGC -

Fluorescent l

dopes B MAATl

DNeKTpo

Computer

B oaHou npo6upke npucyTcTBytoT Bce 4 ddNTPs, meueHble (piyopecueHTHbIMU KpackaMu




Pe3ynbTaT cekBeHupoBaHua JHK no metoay
C3Hrepa Ha aBTOMaTM4eCKOM CeKBeHaTope

CTNGCTTTGGAGAAAGGCTCCATTGNCAATCAAGACACACAGAGGTGTCCTC CCCCTGGTCAGCGNCCAGGTACATNGCACCAAGGCTGCGTAGTGAACTTGNCACCAGNCCATGGAC
CTatGCTTTGGAGAAAGGCTCCATTGgCAATCAAGACACACAGAGGTGTCCTC CcCCTGGTCAGCGaCCAGGTACATgGCACCAAGGCTGCGTAGTGAACTTG e CACCAG: CCATGGAC

m_hfﬂ | U\M : L!'a w 'M. A .&\ L‘ ‘d “t‘;‘ﬂhll’l‘b‘u&a&l

KoMnbroTepHas 3anucb psiyoporpammbl ogHOM u3 aopoxxkek MAAT rens wau
oAHOro Kanumanspa.

BepxHAa CTpoyka - NocneAoBaTeNlbHOCTb HYK1e0TUAOB, NONydeHHass aBTOMAaTUYECKH

N — HeyBEepEeHHO pacno3HaHHbIN HYKNeoTUa (YTOYHSETCS BPY4YHYIO — BTOpasi CTPOKa CBEPXY)




3anosiHeHne npobena Mexay ABYMS KOHTUraMu
XpoMmocoMHon AHK

M M
| I | l
M M
e —
% ’ ) '
Contig W Contig Z

NMporynka no XxpoMocoMme:

o ONUIrOHYKNEOTUAHBIE 30HAbI K U3BECTHBLIM KOHLIEBLIM MOCNE0BaTENIbHOCTAM
UHAMBUAYANbHbIX KITOHOB

e [lepexon K HEM3BECTHOM COCeIHEN MOC/e0BaTENbHOCTU



CTpaTeI'VIFI CEKBEHUPOBaAHUA 60nbLUNX TEHOMOB

MeToAoM shotgun

NeHomHasa AHK

BAC-6ubnunorexka

ynopsao4yeHHble KJ1IOHbI,
06beAnHEeHHbIE B NMPOTSHKEHHbIe
KOHTUIN: BbiIbUpaerca Hanbonee
KOPOTKWUI NyTb CEKBEHUPOBaHUSA

BAC-kJ10H, BbiGpaHHbIA AN
CeKBEHUpOBaHUA

Knonbl, cpparmeHTbl BAC,
cekBeHupyemblie MetoaomMm shortgun

O6begMHeHMne KJIOHOB No
nepeKkpbiBaHUIO

CobpaHHan nocnenoBaTesibHOCTb

.

I AN =T
- —

— )
—_— “\\-:.1“\'& “'r*’r\._ ‘-‘):

.

CGTAAATGGGCTGATCATGCTTAAA

TGATCATGCTTAAACCCTGTGCATCCTACTG...

CGTAAATGGGCTGATCATGCTTAAACCCTGTGCATCCTACTG...



LleHTp no
CeKBEHWUPOBaHUIO
reHOMOB XXMBOTHbIX MO
mMeTtoay CoHrepa

OpHa MawMHa MoOXKeT
aHanusuposaTtb 96 obpa3uLoB
oAHOBpeMeHHO (96 kanunnspos),
750 n.H. 3a OQMH NPOroH, 6
NMPOroHOB B f€Hb.

UToro:

oAHa MallMHA MOXKET onpeaensitb
~345 600 n.H. B 0OAMH AeHb




CekBeHaTop HOBOIO NMOKOJIEHUS, OCHOBAHHbIW Ha
napannensHoM cekBeHnposaHun [HK

Applied Biosystem

™ V1 ORYES '
‘\WHH(M

Mo
npou3BOoAUTEIbHOCT

A W 3aMeHsieT

HECKOJ1bKO COTEH
CeKBEeHaTopoB ,
OCHOBAHHbIX Ha
Metoae CaHrepa



