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Biotechnologicky produkt muze vzniknout: |

1. Klasickym biotechnologickym postupem
= Kkrfizeni
= mutageneze populace bunek

» selekce bunék/organismu s vhodnymi viastnostmi

= nelze [imi_prinutit organismus, aby produkoval protein, ktery mu neni
viastni

2. Genovym inzenyrstvim - rekombinantni DNA technologii
= klonovani genu — technologie rekombinantni DNA
» genetické manipulace in vitro
* bori bariéery mezi druhy — heterologni systémy
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Cil rekombinantnich technologii

Snaha geneticky zakodovat syntézu komercné vyhodného produktu
do organismu, ktery jej bude produkovat levné a s vysokym
vytézkem.

NS 200 mL inzulinu
N R 2000 kg slinivky
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" Zakladni principy rekombinantnich technologii |

Rekombinantni technologie - klonovani genu - potrebuje za¢lenéni
cizorodé DNA do hostitelské bunky

vheseni DNA (transformace) do bunky
zabezpeceni preziti cizorodé DNA
schopnost replikace

zajisteni exprese %@m

YV V VYV V

Plo=nmid
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o je potreba pro klonovani genu

A\

vlastni gen — fragment DNA
vektor — plasmid, fag,

A\

Gene for human

kosmid -
> hostitel — pFijemce - s *“>=DJA
rekombinantni DNA ruman Gel onds’ \m”% onA
s Bactenal -
> inzert = gen zaélenény do . %é;f:
vektoru [ e
> -rekotmbinantni DNA = vektor s Y fgagigi;ifm
inzertem

https://microbenotes.com/gene-cloning-requirements-principle-steps-applications/
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Dusledek klonovani genu = transformace

Permanentni dedicna zména v genetickém materialu bunky
zpusobena prijetim a zac¢lenénim cizi genetické informace

» schopnost replikace
» schopnost exprese

Zdroje cizi genetické informace
zivocisny
rostlinny
mikrobialni
synteticky
» Rekombinantni protein muze byt:

* Finalni produkt (napr. hormon, protilatka)
» Nastroj pro dalsi syntézu (napf. ruzné enzymy)
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Izolovat DNA v nativhim stavu
(viz Metody mol. biol.)

Provést PCR

" Jak ziskat gen nebo jeho fragment?

S—— W

Prima syntéza
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1) Ziskal jsem nukleovou kyselinu?

ANO 1 NE

2) Mam ji v dostatecném mnozstvi a kvalitni?

ANO l NE

a) Opracovat DNA enzymy (viz Metody mol. biol.)
b) Proveést PCR (viz Metody mol. biol.)
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Faktory ovlivnujici expresi klonovanych genu

Regulacni sekvence pro genovou
expresi

Vlastnosti vektoru

1. Transkripce
a. Sila promotoru

b. Terminator transkripce
c. Stabilita mRNA

2. Translace

a. Struktura vazebného mista pro
ribozom

b. Vyuziti kodonu

3. Transport proteinu
a. Charakter signalni sekvence

1. Pocet kopii vektoru v bunce
2. Stabilita vektoru

Fyziologie hostitelské bunky

1. Rustové podminky

2. Enzymovy aparat hostitelske
bunky




' Vlastnostl mzertu

* Obsahuje kodujici
sekvenci
* Obsahuje zacCatek

translace (start kodon
ATG)

* Obsahuje konec
translace (stop kodon)

l’l'r-n.u'rlpl ion

Prokaryotic Gene Structure

[ N eS e V h Od n é kOd O n y s Regulatory Coding Region T;w:::::on
pro konkrétni R : prm———

aminokyseliny

Prokaryotic gene RNA transcript
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rSlgnaly ovlivnujici transkripci a translaci . -.tnﬂ
strukturniho genu prokaryot |

Regula¢éni signaly pro Regulacni signaly pro
transkripci iniciaci translace Klonovany
gen
- - & e = A
a | [so] r N\
~ TGTTGACA || TATAATG | [} TAAGGAG ATG SIOP Bl_lEi

E S a—
-35 -10 : » ¢

*  Vedouci sekvence
- Regulaéni
mRNA * k
sekvence Vlastnosti inzertu
/.———'——— vektoru ] ]
protein : :
m— i : Promotor : Klonovany strukturni gen, cDNA |
Signalni peptid +1 i :
transport P T
vedouci Terminator
/ oblast l transkripce
sila promotoru \ Vyuzivani kodonu
1. signaly pro iniciaci translace
2. signaly pro transport

1. sekundarni struktura mRNA
2. signaly pro sestiih (3" a 5 konec intronu)




Vliv vzdalenosti mezi promotorem a startem translace
sekundarni strukturu mMRNA a na mnozstvi exprimovaného
proteinu

Zzmény vzdalenost Sekundarni struktura cro-mRNA

S IEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Transcription from Recognition sequence Translational stat ~ VINOZstvi proteinu
fac promoter . for endonuclease BamHI , signal for cro gene

0
SDe r_l_1 SO, A.I 163%
A-ATTGTGHGCGG;‘NTAAG.&HTT=TCHGJ§GF_.\QGH§&C&GG.P\TC-GGQEACTAT-TTTACG'TATGGGGGTG&T&ATGGTTGGHTG'ThCTA_JKGG&’GG.T'TSTJ\TG
TTAACACTCGCCTATTGTTAAAGTGTGTOCTTTGTCOTAGGCCCTGATAAMRATGGATACCGCCACTATTACCAACGTAGATGATTCCTGCAACATAC
A N h

| 63 4 4 4
(" pTR213 —
pTR199 0.085
' ©1.00
Delece pTR214
0.65
i 2ho '< PTR188 0.51 : ' ' 0
ruzne oTR194 : 8%
rozsahu pTR210 0.8
pTR182 o001z
_pTRI%0 <0.0006

t

Relativni mnozstvi
produkovaného proteinu cro

100%
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ﬂ Moznosti zajiSténi vysoké proteosyntézy &

Rychlost proteosyntezy zavisi na Synteticky pfipravené ribozomové
mnozstvi mMRNA v bunce vazebne miste
Modifikace v 3"-UTR nebo 5°-UTR D e A
mohou prodlouzit poloCas rozpadu 3. Terminaéni kodon TAA
MRNA Kionovany
onovany gen
Sekvence PuPuUUUPuUPu pobliZz Shine- el A
Dalgarnovy sekvence je nezbytna pro T acemiEcticAioon 5 (O SS
translaci eukaryotickych genu v E. coli Pottkcheani  Hinlllkohezni misto
Konstrukce homopolycistronickych (L o A v )
expresnich kazet - m m — - =
. . - ., v - RDS RBS RBS RBS —
Proteiny v periplasme maji delsi poloCas
nez v cytoplasme oo i
Cilena inhibice specifickych proteaz vice kopii genu A |
, , s 0 . Transcription
Tvorba fuznich protein(i — protein z rom multple RBSs

hostitelského organismu (stabilizujici

partner) + protein zajmu 88855885388 BLBE - men
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Vliiv vyuzivani

* Ruzné druhy vyuzivaji
kodony s ruznou
frekvenci — souvisi s
mnozstvim tRNA

 Reseni:

— Klonovani vzacnych tRNA
spolu s genem zajmu

— Zaména vzacnych kodonu
za bezné cilenou
mutagenezi

kodonu *

CODON USAGE IN E. COLI GENES!

Codon | Aming w7 Ratiod | Codon | Amine k) Rario | Codon | Aming k) Rario Codon | Aming ] Rario
arid? ar il an il il
U UL | Phe (F) | 19 051 UCU | Sex (5 1.1 0.19 UAL | Tyr (T) 16 053 |UGU | Cys () | 0.4 043 U
C | Phe (F) | 18 0.49 UcC | Sex (® 10 0.17 UAC | Tyr (¥ 14 | 047 |UGC | Cysic) | 0.6 057 C
UUA | Len@) | 10 0.11 UCA | Sex® | 0.7 0.12 UAA | BTOP 0z 062 JUGA | grop | 0.1 0.30 A
UG | Lenqm) | 1.1 0.11 UG | Sexgy | 08 0.13 | UAG | gTor 0.03 |0.09 UGG | Tipw) | 14 1.00 G
C CULT | Lenqm) | 10O 0.10 CCU | Prom | 0.7 0.1 CALUT | His[H) 12 032 |CGU | Arge) | 2.4 042 U
CUC | Len(m) ( 09 0.10 CCOC | Pro | 04 | 010 CAC | His(H) 1.1 048 |CGC | AxgmR) | 2.2 037 C
CUA | Len@) ( 03 0.03 CCA | Pro® | 08 0.20 CAA | GInp) 13 03] |CGA | Axg®) | 03 0.05 A
CUG | Lenf) | 52 0355 COG | Pro® | 24 | 055 |CAG | Gln[g) | 29 069 |CGG | Axg®) | 05 008 G
A AU [ Tlem 27 0.47 ACU [ Thr | 12 0zl AALT [ Asn [H) la 039 |AGU | Sex®g | 0.7 0.13 U
AUC | Tkem 27 0.46 ACC [ Thr( | 24 | 043 AAC | AsnH) | 26 06l |AGC | Sex(gy | 15 027 C
AUA | TEMD 04 0.o7 ACA | Tha(r) | 0.1 0.50 AAA | Lys[E) [ 38 076 | AGA | At | 02 0.04 A
AUG [Metp) | 26 1.00 ACG [ Tham | 13 023 | AAG | Lys(E) 1.2 024 JAGG | Asgi®) | 0.2 003 G
G GUU ( Valpvw) | 20 029 GCU | Ala[a) | 18 0.19 |GAU | Aspm | 33 039 |GGU | Glys) | 2.8 038 U
GUC | Valv) | 14 0.20 GCC | Alafa) | 23 0253 |GAC | Aspm | 2.3 041 | GGC | Glyg) | 3.0 0.40 C
GUA | Val | 12 0.17 GCA | Alafa) | 2.1 022 |GAA | GluE | 44 | 070 | GGA | Glyps) | 0.7 0.o9 A
GUG | Valy | 24 034 |GCG | Alafa) | 532 034 | GAG | GIu[E) 19 030 |GGG | Glypg) | 0.9 0.13 G
U C A G

1 The data shown in this table is from the Ammbidopsis Research Companion on the Whorld Wide Web (//weeds/meh harvard edu). Codon
freque neies for many other bacteria can be found at hitp:/fmorgan.angis su.oz.aw/AngisTables himl.

2 The letter in parenthesis represents the one-letter code for the amino acid.

% %, represents the average frequency fhis cocon is used per 100 codons.

4 Ratio represe nts the abundance of that codon relative to all of the cocons for that particular amino acid.

http://2014.igem.org/Team:Penn_State/CodonOptimization



Vektory

» Plasmidy

> Bakteriofagy

» Kosmidy

» Umeélé chromozomy

Y

» BAC (bacterial artificial chromosomes)

» YAC (yeast artificial chromosomes)

cosmid =

Cosmid= cos+ plasmid

MCs

Resistance

gene ‘“'g

.
Cos site

G-—.

TYPICAL BACTERIAL VECTOR
MCS  Bacterial
Bacterial terminator

promote

YEAST SHUTTLE VECTOR

Origin and Yeast origin
replication genes of replication
for bacteria

Antibiotic Leucine
resistance biosynthesis
gene gene for
CLONING SHUTTLE selection in
PLASMID VECTOR yeast
X Oridin of replicati w
TigHL Oy TpIKauL) ) : Yeast centromere
A Gene for (bacterial) B Multiple cloning sequence
antibiotic resistance site
LAMBDA REPLACEMENT VECTOR
. Integration and |
' recombination :
- : . COS.,
k% 10 ' 20 30 40 «‘t(%
Head and tail . Nonessential region . Regulation and
G proteins (may be replaced by cloned DNA)  DNA synthesis
COSMID ARTIFICIAL CHROMOSOME
DNA insert
6’.;( ; <% c: 4,0\9

IN VITRO PACKAGING

cos end
» <—Tail
Linear form b
INFECTION
Bacterial
s, chromosome

Circular 7(-_,.“'"'1\"33 ATXMTLVA] Y

form
o Mﬁl’“l/‘ i “"éf X;

o 1)
E. coh cell

Circular Plasmid
form will
replicate in

: Y
bacteria gast

selectable
marker

BamHlI BamH|

DIGEST WITH BamH|
TO LINEARIZE

Autonomously
replicating
sequence

(yeast origin)

Bacterial
origin of
replication

Muitiple
cloning
site

Telomere Centromere Selectable
Selectable  S€duence marker

for yeast
marker | inear YAC 8
for bacteria form will

replicate in yeast

|

https://www.sciencedirect.com/topics/nursing-and-health-

professions/artificial-chromosome
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Anatomie expresniho vektoru >

1)
2)

3)
4)

. _ — - . - - g—

pocatek replikace (ori), ktery je podminkou produkce novych kopii

inducibilni promotor, ktery umozni regulovat expresi pozadovaného

proteinu

selekéni znak, zajist'ujici zvyhodnény rust transformovanych bakterii

klonovaci misto (MSC), umoznuijici vlozit do plasmidu fragment cizorodé

DNA

—> Ori

* pMBL1 (15 — 60 copies)
* ColE1 (15 —20 copies)
* pUC (pMB1 derivative, 500
—700 copies)
*p1SA (10— 12 copies)
* pSC101 (<5 copies)

— affinity tags selectionmarker <
* Peptide tags (poly-Arg-, FLAG-, * Antibiotic resistance (Amp,
poly-His-, c-Myc-, S-, Strep lI-tag) Cm, Tet, Kan, etc.)

* Fusion partners (MBP, NusA, Trx, * Plasmid addiction systems
GST, ubiquitin, SUMO, Fh8)

{.3{? ] — D )
promoter

* lac / lacUVS

* tac [ trc
*T7/T7/lac
* araPgap / rhaPgap
*pL/pR
* cspA

codingsequence for
tag removal

* Enterokinase

E terminator
* Thrombin

* Factor Xa Front. Microbiol., 17 April 2014 |
ek https://doi.org/10.3389/fmich.2014.00172



' Pl“:ii(iady r“eguvlc;\—/‘a-teln;’lc'h“pro\r'nc;a)rﬁ v
expresnich vektorech

Promotor Zdroj Zpusob regulace
Off On
E. coli ApL, ApR Leftward and 30'C >37C En
rightward early clye; host)
promoters of A
lac-UV5 [« fac E. coli lac operon — IPTG inimedium
s trp E. coli trp operon Tryptophan in Indoleacetic acid
nezavislost na medium in medium
katabolické tac trp-35 region - IPTG.in medium
represi lac-10 region
hybrid
phoA E. colialkaline Excess Phosphate-
phosphatase operon phosphate in limited redium
medium
recA E. coli recA — Mitomycin Cin
Vvusiti gene medium
yuzim u <« tet Tn10 — Tetracyclines
eukaryot tetracycline-resistance in medium

gene

vy«
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> extrachromozomalni
kruznicoveé dsDNA

Selectable marker

Change the Bacterial
’.\ *

Plasmidy jako vektory

Concatemerise
Genes, Insert into
Viral Vectors

One Plasmid
a thousand possibilities

, ., , Change
> vyskyt u mnoha bakterialnich | \1%"‘*
o % = /_____ N L
druhd c;';iz“czzzz::'l.----_ 6 Yy \ -
> velikost 1 000 aZ 200 000 bp | 2

Insert
Mammalian
Selectable Markers

nesou pouze geny kodujici
druhotné znaky (rezistence k
antibiotikum)

autonomni replikace
velikost inzertu = do 25 kbp

Change the Origin
of Replication

Clone in your

, /¥ Gene using a
YA Versatile Multiple
TS Cloning Site

\
_--"'-._ "\‘
\ N\
.’/

~ \ / "‘ “. -"‘\\\-
/ | / " e Fuse Genes, 3' UTR
- nse : insertions, IRES
o tafgimiﬂ'a”k Expression Systems,
electable Markers, Negative Sense Promoters

Reporter Genes
Concatemerise
Genes, Insert into
Viral Vectors




" Trend posledni doby —
plasmid synthes on demand

@ VectorBUilder Login or Register My Account \#’

. ] Design Vector Producis & Services GMP Manufacturing Tools Resources Support

ly

Home Choose Vector System Mammalian Gene Expression Vector

Vector Design Studio  #owouse i pager

Select number of ORFs @ Click on steps on the vector map to design your vector.
Finish Design »

Mammalian Gene Expression Vector Guide &' Design Another Vector

To express multiple
ORFs as a polycistron,
select the number of

ORFs on the left | Step 1] Add Promoter ¥

!

_— Kozak

Ampicillin =

_~| Step 2 | Add ORF #

- SV40 late pA

“[Step 3 | Add Marker ¥

puc ori
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Kriteria vhodnosti plasmidu

1) mala velikost = schopnost transformace

Escherichia coli

2) stabilita plasmidu SN

3) velky pocet kopii v bunice = vytezek

Plasmids

4) snadna manipulace

5) ,shuttle” vektory = funguiji ve vice
hostitelskych druhu (napf. E. coli + savci
b u ﬁ ky) Escherichia coli

https://www.genome.gov/genetics-glossary/Plasmid




Plasmidy pUC18 a pUC19

Aafll 2617
Sspl 2501

Pdmi 2294

bla (ApR) Sapl 68

Afllll, BspLUT11 806

Gsul 1784

G0l 1779
Eco31l 1766
Eanm 1051 1694

Cail 1217



4 Polylinker pUC18 a pUC19

MCS = multi-cloning site

pUC19 MCS
Sacl Smal Xbal Sbfl
EcoRI Kpnl BamHI Sall PstlI Sphl HindIII
agtgAATTCGAGCTCGGTACCCGGGGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGegtaatcatggtceat

400 410 420 430 440 450 460

—avsn NS G L SE P VRS ERE DB S S SRASCEER: SRS PR T AN T

lacZo. translational start —J

A
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Expresni plasmid pIRES2-eGFP

MCS
(591-666)
F':M'l.lr IE
' I;IS[JELE IE
pIRES2-EGFP

5.3kb EGFP

Kan'/
Neo'
SVA0 ori SV40

poly A
Povao PO
e P or

=%




rVektory na baZ| A bakterlofagu

P

» nahrazuji plasmidy je-li treba
klonovat delsi fragmenty DNA

» Inzercni vektory 8 — 10 kbp g

Central gene cluster

> Vyménné vektory 8 — 24 kbp Central region removed by

restriction enzyme digestion

Bacteriophage Structure -

Lambda arms

ié\“\“\ 1, i -

R

~—Head

DNA

= _ —|  Insertion and ligation of foreign DNA
Internal

Proteins |

* in vitro packaging

Tail
Sheath Recombinant viral particle able
f to infect bacterial host cell
carrying cloned foreign insert
Tail and replicate to form plaques
—Fibers =
End /\‘?’%\
Plate S ar=- x

Figure 1 https://bio3400.nicerweb.com/Locked/media/ch19/lambda-vector.html
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Bakteriofag A

Phage DNA
(double-stranded)

» 50 kbp dsDNA

> linearni a
kruznicova forma

> mista cos

Lytic cycle

@ Cell lyses, releasing
phage virions.

€) Phage attaches
to host cell and
injects DNA.

-
e Occasionally, the prophage may
excise from the bacterial chromosome
by another recombination event,
initiating a lytic cycle.
Bacterial
chromosome

Many cell

divlslons}

e Phage DNA circularizes and enters
lytic cycle or lysogenic cycle.

P ™

@ Lysogenic bacterium
reproduces normally.

7

Prophage

Phage DNA integrates within the
bacterial chromosome by recombination,
becoming a prophage.

LINEAR \
(inside Virus (oo e e
CIRCULARIZATION @ Now phago DNA and
proteins are synthesized
and assembled into virions.
CIRCULAR

(after infection
of bacterial cell)

Attachment site
; https://doi.org/10.1016/C2009-0-01986-2

http://hotcore.info/babki/bacteriophage-lysogenic-cycle.html
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Kosmidy
kombinace plasmidu a faga
prokaryoticky poéatek replikace &~

O rIV l Restriction fragment of foreign DNA

Cosmid

COs

A\

" Multiple cloning site

A\

|: — + —— ] — ]J‘?

selekcni znak | |

l DMNA ligase

klonovaci misto Y ;

kapacita 37 - 52 kbp l Packaging of
mista cos bakteriofaga A

pro sbaleni nutno pridat é@ infcton o /

sbalovaci proteiny - =

Bacterial cell

vV V.V VY VY

Restriction fragment

Cosmid is cyclized in
a bacterial cell and
can be replicated as
a plasmid

Y

vstupuje jako fag
» V bunce se chova jako plasmid Ao
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YV YV VY

YV V V

Bakterialni umely chromosom *

_ — . - - — T T EEE——

7

BAC = bacterial artificial chromosome Cloning sites Artificial Chromosomes
: , . allow for cloning of large
Odvozeny od plasmidu F (include lacZ) by e
Urceny ke klonovani do bakterialnich —e T wm—
bunek
bargenes 1. ori allows for
Vyskytuji se v pocCtu 1-2 kopie na bunku replication in bacteria,
Klonovana DNA je vysoce stabilni restriction e
- - v endonuclease Hyelly Jelaoen
Klonovaci kapacita az 300 kbp daughter cells,
(moiné i vice) e 3. lac Z allows for
~3 detection of insert,
/) 4. CmRallows for
P selection of
»  Vyuzity v projektu HUGO transformed cells.
> Dnes nahrazovény metodami celogenomového https://library.uams.edu/assets/COM/BioChem/MolecularTools/
sekvenovani, next generation sekvenovani a MolecularToolsSDL12.html

sekvenovani treti generace
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Dalsi varianty vektoru

Fosmid (phosmid)
» Podobny kosmidu, ale je zalozen na bakterialnim F-plasmidu
» Hostitel (E. coli) muze obsahovat jen jedinou molekulu
» Klonovaci kapacita do 40 kbp
» Vhodné ke konstrukci stabilnich knihoven z komplexnich genomu

» Vysoce stabilni; schopné udrzet lidskou DNA po vice nez 100 generaci

Fagemid (phagemid)

» Plasmid obsahujici pocatek replikace faga M13. Pouziva se k priprave ssDNA.

> NejznaméjsSimi priklady jsou série klonovacich vektoru pBluescript.



sequences to initiate replication and transcription. In addition, it has
a multiple cloning site embedded within the lacZ a gene so that the
insert can be identified by alpha-complementation. The antibiotic
resistance gene allows the researcher to identify any E. coli cells that
have the plasmid. (B) Yeast shuttle vector. This vector can survive in
either bacteria or yeast because it has both yeast and bacterial
origin of replication, a yeast centromere, and selectable markers for
yeast and bacteria. As with most cloning vectors, there is a
polylinker. (C) Lambda replacement vectors. Because lambda phage
Is easy to grow and manipulate, its genome has been modified to
accept foreign DNA inserts. The region of the genome shown in
green is nonessential for lambda growth and packaging. This region
can be replaced with large inserts of foreign DNA (up to about 23
kb). (D) Cosmids. Cosmids are small multicopy plasmids that

carry cos sites. They are linearized and cut so that each half has

a cos site (not shown). Next, foreign DNA is inserted to relink the two
halves of the cosmid DNA. This construct is packaged into lambda
virus heads and used to infect E. coli. (E) Artificial chromosomes.
Yeast artificial chromosomes have two forms: a circular form for
growing in bacteria and a linear form for growing in yeast. The
circular form is maintained like any other plasmid in bacteria, but the
linear form must have telomere sequences to be maintained in
yeast. The linear form can hold up to 2000 kb of cloned DNA and is
very useful for genomics research.

w

- G =

TYPICAL BACTERIAL VECTOR YEAST SHUTTLE VECTOR
; MCS Bacterial Origin and Yeast origin
Bacterial terminator replication genes ~ of replication
promote ¥ for bacteria ——
¢ h O Antibiotic Leucine
£/ B0 \ resistance [ _\ biosynthesis
. gene \\ gene / gene for
; CLONING | ] SHUTTLE selection in
{1 PLASMID | \ \ VECTOR ‘ yeast
¥ W\ 4
v v
— ¢ Ei : i S, 4
/ 1 Origin of replication / S Yoast centromere
A Gene for (bacterial) B Multiple cloning sequence
antibiotic resistance site
LAMBDA REPLACEMENT VECTOR
: Integration and |
: recombingtion !
e : o . 0S.
k% 10 v 20 30 40 ?(g
Head and tail : Nonessential region : Regulation and
C proteins (may be replaced by cloned DNA)  DNA synthesis
COSMID e ARTIFICIAL CHROMOSOME
insert
iz -
lccl’t} sty Y ' o Mo

IN VITRO PACKAGING

<

Circular Plasmid ‘\

form will
replicate in Yeast
bacteria selectable
<—Talil marker
Linear form by BamHI BamHl|
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Hostitelé = prijemci rekombinantni DNA

Bez ohledu na typ zdroje

> bakterialni bunky
» kvasinky a plisné
> rostlinné i zivocisné bunky

> cela rostlina nebo zivocich



Escherichia coll
» G- bakterie, kruznicovy chromozém 3x%10° bp

» mnozstvi pouzitelnych plasmidu

» generacni doba 20 min. — rychla tvorba
biomasy

» nenarocna a levna kultivace
» stacionarni faze 2x10° b/mL
» fada mutantu (DH5a, HB101, BL21,...)

» nevyhody — vyrazné odliSné posttranslacni
modifikace oproti eukaryotum

| Escherichia coli



RN\ TRARL VIS A
Saccharomyces cerevisiae

» linearni chromozomy
> priblizné 13x10° bp
> asi 6 275 genu

» nejjednodussi eukaryoticky organismus

» shodny transkripCni a translacni aparat s
dalsimi eukaryoty

» rozdily v posttranslacnich procesech, napr.
hyperglykosylace manosou

» Schizosaccharomyces pombe
» Pichia pastoris
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Hmyzi bunky a baculoviry
» podobne selekCni principy jako u nizsich eukaryot Ci bakterii
» vyuzivani binarnich ,shuttle” vektoru (bakterie + hmyz)
» nahrada polyhedrinové sekvence viru rekombinantnim genem

» nejCasteji pouzivana bunécna kultura Sf9 odvozena z Spodoptera
frugiperda

» baculoviry napadaji pouze hmyzi bunky

Expresson oplimatizaticn & evaluatio

Scale up proten productior
https://www.genscript.com/insect-customized-expression-package.html



rRostIinné bunk

» vektory jsou typickeé bakterialni plasmidy, které obsahuiji
rostlinné expresni kazety

» transformace prima
» transformace pomoci Agrobacterium
» transformace virovymi vektory

> hostitelské bunky — Nicotiana tabacum,
Arabidopsis thaliana, ...

Relativhé bezpecna technologie
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Savci bunky a jejich viry

» Cloveku nejblizsi systemy
» nejbeznéjsim producentem jsou savci bunky CHO (Chinesse
hamster ovary)

» rozdilna mezidruhova glykosylace

» Jako vektory adenoviry, retroviry,
herpesviry

Otazky bezpecnosti technologie !


http://images.google.com/imgres?imgurl=http://www.theikew.co.uk/images/hamster.jpg&imgrefurl=http://warbel.blog.cz/0604/krecci-obrazky&h=200&w=150&sz=14&hl=cs&start=31&um=1&tbnid=nnn48Z-qLDPWEM:&tbnh=104&tbnw=78&prev=/images?q=k%C5%99e%C4%8Dek&start=20&ndsp=20&svnum=10&um=1&hl=cs&rlz=1T4SKPB_enCZ211CZ211&sa=N

" Tvorba rekombinantnich proteinu v
ruznych organismech

Parameter

Glycosylation

Assembles multimeric proteins
Production costs
Protein-folding accuracy
Protein yield

Scale-up costs

Time required

Skill level required for growth

Bacteria

None
Limited
Medium
Low
High
High
Low
Medium

Incorrect
Limited
Medium
Medium
High
High
Low
Medium

Mammalian cell |

culture

Correct
Limited
High
High
Medium
High
High
High

Transgenic plants

Generally correct
Yes

Low

High

Medium

Low

Medium

Low




