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Nukleinsavak azonositasa



116 PANILZ-8A vy ot Mt A nukleinsavak kémiailag azonosak

NUCLEOTIDES PHOSPHATES m&gg““ NOMENCLATURE A nudeoside or nudeotide s named according to s nitrogencus base. e

A nucleotide consists of a nitrogen-containing The phosphates are normally joined to single letter abbreviations are used variously as
base, a five-carbon sugar, and one or more the ¢S hydroxyl of the ribose or shorthand for (1) the base alone, (2) the
phesphate groups. decxyribose sugar (designated 5°). Mone-, BASE NUCLEOSIDE nucleoside, or (3) tha whole nudeotide— o

dl, and triphcsphates are common. the context will usually make clear which of
adenosine the three entities is meant. When the context

& not sufficient, we will add the terms “base’, BASE + SUGAR = NUCLEOSIDE
guanasine *nuclecside”, *nucleotide®, or—as In the

aptidine examples below—use the full 3-letter nucleotide

uridine

hymidine D° - =urdne dphosphte

L

BASE + SUGAR + PHOSPHATE = NUCLEOTIDE

Il I NUCLEIC ACIDS

Shacibctilan r —Giy Thie ik 15 Mrkind 5 Pl SN NUCLEOTIDES HAVE MANY OTHER FUNCTIONS

u:m tl:“et . :__ o o o I mt::;:m;::) phosphodiester linkage between 5 and (1) They camy chemical energy in their easily hydrolyzed phosphoanhydride bonds

subunits o y

the nudeic adds o The phosphate makes 3 nudeotide bonds. ;;‘;bn::r': “;:::Tfmmmd‘f;::esdld: a NH,

negatively charged. q ide bonds »

nudleic acid chain & commonly phosphoanhydride
abbreviated by a one-letter code, M
A—G—L—T—T—A—C—A, with the 5 o [
end of the chain at the left 0

BASES 0— rl'—o—ll’—o—!i—o—cu,

(o o o

0.

2 ! o
NH, - Sy - \ o
I I | umcl  Thebases are nitrogen-containing ring O—II" —0—cH,
¢ HO _Ca compounds, either pyrimidines or purines. _ ' : \ example: aTe (or 313 )
et Sy N o

“ & | cytosine

He C
\ﬁ - \) T (2) They combine with other groups to form coenzymes.
H{L

C
\C/ \NH
H CHyH
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example: coenzyme A (Cod)
Q 5 end of chain

5
*o—T—o—m,

S (3 They are used asspedific signaling molecules In the cell,
O-TiDose

i used In ribonudleic acid
¥ example: cyclic AMP (CAMF)
phosphodiester
two kinds are used 1 linkage "n—:r—o

5 (H,
\ f-o-2-deoxyribose O,
Each numbered carbon on the sugar of a nudeotide Is used In deoxyribonucleic acid example: DNA
followed by a prime mark; therefore, one speaksof the
“S-prime carbon,” etc.
3 OH
3" end of dhain
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Figure 4-5 Molecular Biology of the Cell 5/e (© Garland Science 2008)



Figure 6-69b Molecular Biology of the Cell S/e (© Garland Science 2008)

Figure 6-69a Molecular Biology of the Cell 5/e (© Garland Science 2008)



A nukleinsav azonositas alapveté metodikaja a hibridizacio

single-stranded B
DNA probes i
forgene A A mixture of
C
single-stranded
+ D DNA molecules

hybridization in 50% hybridization in 50%
formamide at 42°C formamide at 35°C

imperfect
base-pairing

™
-

C

s

A
only A forms stable A,C,and E all form
double helix stable double helices

Figure 8-36 Molecular Biology of the Cell 5/e (© Garland Science 2008)



Southern és Northern blot analizis

remove nitrocellulose

(A) stack of paper towels nitro
unlabeled = () paper with tightly bound
RNA Clecyy, (B) nucleic acids

or DNA op"ore,i nitrocellulose

paper gel

labeled RNA or
DNA of known sizes
serving as size markers

agarose

gel RADIOLABELED PROBE
alkali solution HYBRIDIZED TO
SEPARATED DNA sealed
NUCLEIC ACIDS SEPARATED SEPARATED NUCLEIC ACIDS BLOTTED (D) plastic
ACCORDING TO SIZE BY AGAROSE- ONTO NITROCELLULOSE PAPER BY SUCTION bag
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Figure 8-38 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Hibridizacié nagyléptékben, microarray

Millions of DNA strands
built up in each location

-:'q\\a
6.5 million locations on
each GeneChip® array

RNA fragments with fluorescent tags from sample to be tested

~~ RNA fragment hybridizes
with DNA on GeneChip® array



Shining a laser light at GeneChip® array causes
tagged DNA fragments that hybridized to glow
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Nukleinsav detektalas sokszorositassal

5'triphosphate
'

HO—sf

0 = g+ o

) pyrophosphate
3 5" i 5'-to-3’'
rimer i
incoming HO-3L Strand l direction of
deoxyribonucleoside chain growth
triphosphate . template
(A) 5’ . 3 strand
“fingers” “thumb”

incoming
deoxynucleoside
triphosphate

template P
strand &
3 _L
—
5 POSITIONING NUCLEOTIDE
OF INCOMING INCORPORATION
DEOXYNUCLEOSIDE FOLLOWED BY DNA
(8) TRIPHOSPHATE TRANSLOCATION
primer
strand

Figure 5-4 Molecular Biology of the Cell 5/e (© Garland Science 2008)



Polymerase Chain Reaction

+DNA polymerase DNA
e FEATTO HYBRIDIZATION i SYNTHESIS
oo SEPARATE OF PRIMERS +dGTP FROM
double-stranded STRANDS +dCTP PRIMERS
DNA \ +dTTP
_ L s
STEP 1 STEP 2 STEP 3
FIRST CYCLE
Figure 8-45a Molecular Biology of the Cell 5/e (© Garland Science 2008)
separate the DNA DNA
separate the DNA DNA strands and anneal  synthesis
strands and anneal  synthesis primers ”
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(producing two double-stranded (producing four double-stranded (producing eight double-stranded
DNA molecules) DNA molecules) DNA molecules)

Figure 8-45b Molecular Biology of the Cell 5/e (€ Garland Science 2008)



DNS és RNS egyarant sokszorosithato

isolate mRNA

mRNA sequence

Q i to be cloned
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Figure 8-46 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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PCR
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ofa
VNTR locus

Figure 8-47a Molecular Biology of the Cell 5/e (© Garland Science 2008)
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STR analizis
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Figure 8-47b Molecular Biology of the Cell 5/e (© Garland Science 2008)
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1.Denaturation Step
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2. Annealing Step
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Nukleinsav detektalas szekvenalassal

deoxyribonucleoside triphosphate

. b

P P P—O0—CH, o

3' OH

/

allows strand extension at 3’ end

Figure 8-50a Molecular Biology of the Cell 5/e (© Garland Science 2008)

dideoxyribonucleoside triphosphate

. b

PP P—O0—CH, o

/

prevents strand extension at 3’ end

1 C small amount of one
G , — dideoxyribonucleoside
~_AGC_ A
TATG] triphosphate (ddATP)
G'CT
TATC Gg

normal deoxyribonucleoside
triphosphate precursors
(dATP, dCTP, dGTP, and
dTTP)

rare incorporation of

oligonucleotide primer dideoxyribonucleotide by DNA

for DNA polymerase polymerase blocks further growth
5' \ of the DNA molecule
GCTACCTGCATGGA
CGATGGACGTACCTCTGAAGCG I
3’ 5'

single-stranded DNA molecule
to be sequenced

Figure 8-50b Molecular Biology of the Cell 5/e (© Garland Science 2008)



5’ GCATATGTCAGTCCAG 3' | double-stranded
3' CGTATACAGTCAGGTC 5' | DNA

labeled primer
' ] '
5" -3 single-stranded
3’ CGTATACAGTCAGGTC 5' A
+ excess dATP
dTTP
dCTP
dGTP
I+ ddATP l+ ddTTP +ddCTP l +ddGTP
+ DNA polymerase +DNA polymerase y+ DNA polymerase + DNA polymerase
GCAT A GCAT AT GCAT ATGTC GCAT ATG
GCAT ATGTCA GCAT ATGT GCAT ATGTCAGTC GCAT ATGTCAG
GCAT ATGTCAGTCCA GCAT ATGTCAGT |GCAT ATGTCAGTCC |GCAT ATGTCAGTCCAG A
T
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DNA sequence reading directly from the bottom of the gel upward, is e :
ATGTCAGTCCAG . A
1 12 GCAT

Figure 8-50c Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Kovetkezo generacios szekvenalasok

Roche (454) GSFLX Workflow:
Library construction Emulsion PCR PTP loading

% A A A
: —_ —
”z‘ -1 8) 8% /8

clonally amplified Light + Oxy Luciferin

Pyrosequencing reaction TRENDS in Genetics







Micro-machined wells ———

Nucleotide incorporates
into DNA

lon-sensitive layer ———

Hydrogen ion
is released
Proprietary lon sensor——s——=

Nucleotide———"_

incorporates Hydrogen ion No hydrogen
into DNA is released ion released

Two bases Two hydrogen ions
are incorporated are released




A fehérjék valtozatos tulajdonsagu aminosavakbdl éplilnek fel

128 PANEL 3-1: The 20 Amino Acids Found In Protelns THE SHAPE AND STRUCTURE OF PROTEINS

THE AMINO ACID OPTICAL ISOMERS The a-carbon atom is asymmetric, which ACIDIC SIDE CHAINS NONPOLAR SIDE CHAINS
The general formula of an amino add is "mr:_":m;“"” Image (or stereo-)
a-carbon atom ’ alanine valine

H aspartic aad (Ala, or &) (val, or v)

smino | carboyl
. n,N—T—coou ey

M [ H
R ~— . B oo cooy Ny | cl) .l | kl I
Ris commonly one of 20 different side chains. El I-?—I [l 1 2N,
At pH 7 both the amino and carboxyl groups ] CHy CHy
are lonized. |- |
G 3
|

H
© | (©]
n,u—f—coo ( c isoleucine
R

{lle, or 1)
H O

Proteins corsist exclusively of -amino acds.

FAMILIES OF BASIC SIDE CHAINS
AMINO ACIDS inine

The common amino acids (Lys, or K} UNCHARGED POLAR SIDE CHAINS

are grouped according to

whether their side chains | i

e ) asparagine glutamine

acidic bl " - y ' (asn, or N) (Gln, or @) (Phe, or F)
basic ' ) T
uncharged polar
nonpolar

H O

£ o
This group b H, ' [ - [ ; N—¢—C

I
very basic H CH,
These 20 amingo acids becsuse It *

are given both three-letter T Hive chan Thess nitrogens have a “H, “H;
and one-letter abbreviations. :):mbllzed t?; relatively weak affinity for an ' imino add) '

resonance. Hy M, H* and are only partly posttive
Thus: alanine = Ala= A 2 2 at neutral pH.

PEPTIDE BONDS &m&: wglg'rc Is not charged at

Amino acids are commenly joined together by an amide linkage, Peptide bond: The four atoms In each gray box form a rigid
called a peptide bond. planar unit. There Is no rotation around the ¢-N bond.

cysteine

(Gly or G)
¥
Proteins are long polymers
of amino acids linked by
peptide bonds, and they
are always written with the
HN-terminus toward the left. £ t H
The sequence of this tripeptide
b histidine-cysteinevaline. These two single bonds allow rotation, so that long chairs of Disulfide bonds can form between two cysteine side chains
ll(—\lul' amino acick are very flexible. The =0t group. b polac In proteins.
o —==CHy—S —5 —CH,——




catalase

deoxyribonuclease

cytochrome ¢

2

alcohol i
dehydrogenase aspartate

S transcarbamoylase

Figure 3-23 Molecular Biology of the Cell 5/e (© Garland Science 2008)




Add SDS
ﬁ SDS binds to amino acid residues
and gives uniform negative charge
to protein with heat the proteinis
linearized MolecularStation.com
NEGATIVE ELECTRODE
[w— Add Protein Sample onto SDS-PAGE
n Electric Gel Lane #2
(Protein Ladder is in Lane #1)

Protein Bands
are separated

Copyright 2008 MolecularStation.com

Wl POSITIVE ELECTRODE



Two Dimensional Electrophoresis

()

B XYL TRIC XN N (N high
9

(1) IEF or IPG (2) SDS-PAGE
17-72 hr 6 hr

http://en.wikibooks.org/



SDS - PAGE

ISOELECTRIC FOCUSING

MASS SPECTROMETRY

http://biol.If1.cuni.cz/ucebnice/en/proteomics.htm



Difference Gel Electrophoresis

Cy2
Standard

Cy3
Sample A

Cy5
Sample B

Overlay image
for comparison

genome.hku.hk



Enzimaktivitasok meghatarozasa

ALAT (sGPT)
ASAT (sGOT)
LDH

O

H -y
L:)H s
ctate x Formazan
W s ° \\ J2A
/ N

Lactate
Dehydrogenase ;
~

HC e

s’

0 lodonitrotetrazolium ~

http://test.gbiosciences.com



Fehérjék szelektiv azonositasa ellenanyagokkal

apﬁqen-
giltr;dmg heavy chain
loops that
bind antigen . )
™ antigen
\-- NH,

variable
domain
of light

chain (V)

constant domain

! : (A)
of light chain

(B)

Figure 4-32 Essential Cell Biology, 2/e. (© 2004 Garland Science)



Western blot

Western Blot Setup

Gel cast between glass plates.
Notches cast in top of gel to receive samples.

/

Separated Gel

Components Transfer Membrane
Filter Paper

Tracking Dye ~

— Buffer

Diagram 1: lllustration of Western Blot Setup. Detection in Western Blots

- = Detection Signal
a (colorimetric or chemiluminescent)
@ 20 Enzyme sw
Enzyme-conjugated — ©¢ Enzyme Substrate
Secondary Antibody / \
Primary Antibody ———
Target Protein

Membrane Containing Transferred Protein J

—

Diagram 2: lilustration of detection in Western Blots. .
http://www.leinco.com



Enzyme-Linked Immunosorben Assay

Sandwich ELISA

(1) (2] © (4 (5]

T™MB Colored
Substrate Product
Biotin Labeled Avidin-HRPO
Detection Antibody 9 o .!"
Antigen
oy G Gy &R &)

Blocking Buffer

€@ a.) Piate is coated with a suitable capture antibody. b.) Blocking buffer is added to block
remaining protein-binding sites on plate.

9 Sample is added to plate and any antigen present is bound by the capture antibody.

9 A suitable biotin labeled detection antibody is added to the plate and also binds to any antigen
present in well,

@ UuiraAvidin™-HRPO (Leinco Prod. No. A106) is added and binds the biotin labeled
detection antibody.

@ TMB substrate (Leinco Prod. No. T118) is added and converted by HRPO to a detectable form.

Diagram 1: lllustration of Sandwich ELISA method.



Indirect ELISA
Colored Product

HRPO

@ Antigen/sample is added to plate. SQcondary Antibody

e Blocking buffer is added to block remaining T™MB Substrale
protein-binding sites.

€ Next a suitable primary antibody is added.
O A suitable secondary antibody - HRPO conjugate

is then added which recognizes and binds to the o
primary antibody.

anary Antibody

© TMB substrate (Leinco Prod. No. T118) is added
and is converted by HRPO to detectable form.

Diagram 1: lliustration of Indirect ELISA method.



Amplified Luminescent Proximity Homogeneous AssayLISA

Excitation 10
680 nm .

---------
--------
- -
- S
- -~

. Emission
/" Biotinylated R15 nm
Anti Analyte

Antibody ~ analyte

¢
&=§é.

Streptavidin-coated
Donor beads

. rﬁ)’ I‘__‘I‘r‘  Ant OO
AlphaLISA Acceptor bead



Lateral Flow Assay

Lateral Flow Assay Architecture

Antibodies conjugated to Test Line Control Line
Gold Nanoparticles (Antibody) (e.g. anti-lgG Antibody

Analyte

|
s'p':ﬂ € C:org:gau Membrane Wicking Pad

(Positive) (Valid Test)

http://www.cytodiagnostics.com



Nanobodies

CONVENTIONAL ANTIBODY HEAVY-CHAIN ANTIBODY
Heavy and light chains Only heavy chains
Both chains required for antigen Full antigen binding capacity
binding and stability and highly stable

http://www.ablynx.com



CONSTRUCTING ANTIBODIES AND NANOBODIES

Creating an effective nanobody takes less time and money 4 Humanlzatlon
than a therapeutic antibody requires, according to sclentists

atAblynx. In both cases, the immune system of a live animal

performs the initial *design” of a protein thatcan latch onto
the targetmolecule. Genericists then tweak the DNA encoding
that protein to add the properties desired in a medicine.

CONVENTIONALMONOCLONAL ANTIBODIES

1 Immunization

—Antigen .

‘o
oy
- o

g

Researchersinject a mouse withthe
target molecule. B cells of its
immune system generate antibodies
thatrecognize this antigen

2 Fuslon, Selectlon and Expansion

Mixing B cells (biue)
withmyeloma cancer
cells (orange) creates
hybridomas (purple)
thatdivide indefinitely

Those hybridoma cells
thatmake the correct
antibody are identified
and growninculture

3 HarvestingAntibodles

Antigen

MR I e

Mouse antibody

The culture secretes copies of the antibody,
which are then purified and tested

R AN XA DR AKX
A A
V vV

Chimeric antibody Humanized antibody Human antibody

X2 KX Z
Domain antibody

Antibody fragment (Fab)

Genetic engineers canreplace pieces of the mouse antibody with human segments (orange)
andcan also trim the antibody to create fragments of various sizes

produces both normal (feft) and
heavy-chain-only (right)
antibodies against the target

high affinity for the target. They then obtain
the DNA sequence forthe genes thatcode
for the antibody

mutated forms of the
nanobody are tested to identify
the one thatis most medically useful

1 Immunlzation Z1solatlon and Cloning 3GeneticEngineering 4 Construction of Nanobody Medicine
Antigen o » & o T " :
~x Y argetantigen . Targetantigen

b g . A — Ny — = _] p o r e ¢ Enzyme,
a | ,@ @ P p W) 4 radionuclide or
=] ; e [\ A Y, | i drug precursor
a i W N & \ ), \4 \
Z ey 0 Geneticists trimthe ) / :’" \ v
= j t DNAtoapartthat
= p encodes just asingle
far From ablood sample, biologists identify cells heavyvariable segment— @ Single Humanized  Multivalent Bispecific Bifunctional
@ Allamaor camel is immunized and that produce a heavy-chain-only antibodywith  the nanobody. Many slightly - nanobody nanobody nanobody nanobody nanobody

Nanobody genes can be spliced with genes for other nanobodies or other biochemicals to create
medicines thatare then produced inbacteria, fungi or yeast cultures

Scientific American 293, 78 - 83 (2005)




Aptamerek, nukleinsav receptorok




SELEX

Random oligonucleotide 1014 ssDNA
library I N

N \]‘; Elimination
Addition of > of non-binding
target molecule oligonucleotides

O

Enriched ssDNA library Putative aptamers 8-15
cycles
dsDNA PCR
denaturation NI
dsDNA

|

Sequencing



Principle of multiplex SOMAmer affinity assay




