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Metody separace biomakromolekul

1. chromatografické 2 . centrifugacni 3. elektromigracni
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Centrifugac¢ni metody

* Principem separace je pohyb Castic v kapalnem prostredi pod vlivem
odstredivé sily, ktera vznika pfi otaCeni rotoru centrifugy

 Urychleni sedimentace - izolace, purifikace a charakterizace Casti
bunék a biomakromolekul

« Ruzné obejmy vzorku, rychlosti rotoru




Typy centrifugac¢nich metod

1. Diferencialni centrifugace
smés heterogennich Castic v homogennim roztoku

2. Zonalni centrifugace

smes castic s podobnymi vlastnostmi v gradientnim roztoku
- Izokineticka centrifugace — sedimentacni koeficient S

- Izopyknicka (hustotni) centrifugace — vznasiva hustota p




Zakladni vztahy

G = wr Centrifugacéni zrychleni
w = 21T rpm/60 Uhlova rychlost (rpm — otaéky za minutu)
G = 412 rpm?r/3600
RCF = 412 rpm2 /3600 x 981 RCF - relativni centrifugacni sila
g =981 cm.s™

RCF =(1.118 x 10°) rpm?r

RCF vs. rpm - je tfeba znat
polomeér rotoru centrifugy

Fig. 5.2: Different forces during centrifugation




Diferencialni centrifugace

Separace Castic s vyznamné odliSnymi vlastnostmi v homogennim
roztoku — sedimentace ¢astic ruznou rychlosti — vice opakovani
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Suhett et al.(2015). 99m-Technetium binding site in bone marrow mononuclear
cells. Stem Cell Research & Therapy. 6. 10.1186/s13287-015-0107-0.



Zonalni centrifugace

« Homogenni roztok je nahrazen gradientnim roztokem — zvysSuijici se
koncentrace v centrifugacni zkumavce od hladiny ke dnu

 Jednotlive slozky smeési vytvari v gradientnim roztoku oddelené zony
» Gradientni roztoky — napr. sacharoza, glycerol, CsCl, Percoll

» Separace podle velikosti - napf. nukleoveé kyseliny, ribozomalni
podjednotky
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Zonalni centrifugace
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Figure 6-30 Zonal ultracentrifugation. The sample is layered After the end of the run, the centrifugation tube is punctured
onto a sucrose gradient (/eft). During centrifugation (middle), and the separated particles (zones) are collected (right).

each particle sediments at a rate that depends largely on its mass.



Hustotni gradient

Sachar6za: 1,0 - 1,3 g/ml
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https://www.tankonyvtar.hu/en/tartalom/tamop412A/2011-
0073_introduction_practical_biochemistry/ch05s03.html

(D)



Izokineticka centrifugace

* Rychlost sedimentace Castice je béhem centrifugace konstantni
(stoupajici hustota roztoku) — zavisi pfedevsim na hmotnosti Castice

« Separace nukleovych kyselin: 5 — 20 % sacharézovy gradient

Sucrose

solution Sample
: / 5% sucrose
Rt 20% Sucrose

Small-size
DNA molecules

Medium-size
DNA molecules

Large-size
DNA molecules
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Sedimentacéni koeficient

« Je treba znat w a polohy Castic x, a X, ve zkumavce v Casech t; at,

» Rozmezi sedimentacnich koeficientl biomakromolekul se pohybuje
mezi 1011 a 1013 s

« Svedbergova jednotka - 1 S (Svedberg) = 1013 s

s(dt) -—!;(d.r/z) (12-14)
w=

Integrating between the limits set above, we obtain

~la x,

s\ dt-—l—q‘ dalz (12-15)
W=
t v
and
1 1 z, . . .
se=bl= Znnsng) ;:('";) (2:10) http://Iwww.biologydiscussion.com/
Therefore, ceIITbloIogy/centrlfugathn_-theory-
1 & sedimentation-rate-coefficient-and-
§= In= (12-17)

(ta-t) 1z, other-details
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Sedimentacéni koeficient
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Izopyknicka centrifugace

- Castice se déli podle hustoty (také hustotni centrifugace)

« Vytvoreni hustotniho gradientu v centrifugaCni zkumavce

* Analyzované cCastice se pohybuji v roztoku do mista o stejné hustoté

(a) Graphene (b) (c)
'ﬁspersion
Diffusion Ultra-
centrifugation

. z : i Isopycnic
Step gradient Linear density gradient
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https://www.quora.com/W hat-is-the-difference-
between-rate-zonal-and-isopynic-centrifugation
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Separace superhelikalni DNA

Gradient CsCI/EtBr
Protein —&x @
. EtBrin » ‘
Linear and Shake with | organic
oc DNA ——ps - n-butanol, allow — | phase Buffer
layers to separate out I
Supercoiled = l [ /11 2 P
DNA
Remove DNA
supercoiled DNA in solution in
DNA with agueous —— dialysis A
a syringe phase U tubing
|
RNA Aqﬂ \J CsCl diffuses into buffer
(@) An EtBr-CsCl (b) Removal of the (c) Extraction of the (d) Removal of the
density gradient DNA band EtBr with n-butanol CsCl by dialysis

https://www.ifm.liu.se/edu/coursescms/TFKE38/lectures/
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Separace organel pro izolaci DNA

« Gradient roztoku Percollu —
separace bunecnych Casti

» |zolace napf. mitochondrialni
nebo chloroplastové DNA

Dunkley, Peter et al. A rapid Percoll gradient procedure
for preparation of synaptosomes. Nature
Protocols volume 3, pages 1718-1728 (2008)

Rat brain homogenate

Centrifuge
10 min, 1,0009l
l A\ 4
P1: Pellet S1: Supernatant

Centrifuge
5 min, 31,000g |,

———— Percoll
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Vypoéet % G+C v DNA

2 (3}

Gradient CsCl Cgi-q:)‘b :
p — vznasiva hustota (buoyant m;,,“mﬂﬁ >
density) o ks "

E Lyl
vliv zastoupeni bazi v DNA § JuldwUULUUL
% G+C = (p — 1,66)/0,098 * 100 g M

2 ' 2345678689100t



Vyvazovani zkumavek v centrifuze

6 Tube Centrifuges

12 Tube Centrifuges

https://druckerdiagnostics.com/knowledge/a-guide-to-balanced-centrifuge-loads/
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Vyvazovani zkumavek v centrifuze

Configurations
Requiring a
Balance Tube

All tubes

butone
(requires balance)

Easily Distributed
Configurations
(multiples of 2, 3)

Multiples of 2
(2,4,6,8,10,12,14,16,
18,20, 22, 24) tubes

@ ,
(17)5, Multiplesof 3
(3,6,9,12,15,18,
21, 24) tubes

Any other grouping of tubes can be balanced
by combining configurations containing
multiples of 2 and 3 tubes.
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