host or parent plasmid / recombinant plasmid

//T\\

genomlc cDNA synthetic
DNA ? DNA

RNA
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« MGC (Mammalian Gene Collection = human, mouse, rat, bovine):
http://mgc.nci.nih.gov/ (most of these clones are available for a nominal
fee from http://www.biocenter.helsinki.fi/bi/gbu/orf/)

A guide for finding and evaluating MGC clones:
http://mgc.nci.nih.gov/files/GuideToFindingEvaluating MGC_ Clones.pdf

» Zebrafish gene collection: http://zgc.nci.nih.gov/
« Xenopus gene collection: http://xgc.nci.nin.gov/

« MGC, honey bee, chicken, fugu, Drosophila, C. elegans:
http://www.lifesciences.sourcebioscience.com/

* RIKEN (http://dna.brc.riken.jp/en/resource150en.html)

* Long cDNAs (~4.5kb):
Kazusa (http://www.kazusa.or.jp/huge/, KIAA designation)
NEDO (http://www.kazusa.or.jp/NEDO, FLJ designation)
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upstream trans criptional unit  downstream
regulatory . regulatory
region  pro- coding region

. sequence
moter 5/ (CDS)
‘ 5'-UT 3'-UT

T T

transcriptional trans- trans-  transcriptional
start site lational lational  stop site
start site stop site  ("polyA-
("Kozak+ATG") ("stop  signal")
o ~codon")
* = RNA polymerase binding site
« House keeping genes and small ORFs are overrepresented in cDNA libraries
« Priming: “radom hexamers”, "oligo(dT)-primer”, gene-specific primers
« cDNAlibrary vs. cDNA expression library
« ORF clones (no 5'- & 3'-UTRs), with sequence-specific primers
« CDNA libraries» cDNA collections
- Reverse transcriptase (error rate: 1:17,000-1:30,000, max. length ~3@%91Le| Jeltsch
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Eukaryotic
Expression
Promoter splice
' Expression ;CgPW
Clone
loxP Bacterial
Promoter
r A .
Kan Promoter Cre
recombinase In-Frame
Splice Stop
Donor

Figure from
Marsischky G & LaBaer J Genome Res. 2004; 14: 2020-2028
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Figure from
Marsischky G & LaBaer J Genome Res. 2004; 14: 2020-2028
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* No template needed
» Chemical synthesis, max. length 200 bp
* Further assembly by different methods, e.g.

— 0——> 0——>6——>
———————

Ligation of many followed by
overlapping amplification
oligonucleotides with PCR

r—-----————>
<+—G

—>
* Sequence verification!

» atm ~0.22€/bp (LifeTechnologies/GeneArt)
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* PCR: see lecture 1, slides 18 & 19

« RT-PCR: full-lenght cDNA as a goal; really needed? About
900 intronless genes in the human genome (notably
histones and G-protein coupled receptors)

* Non-CDS introns in 3'- and 5-UTR

« Genes with few exons (e.g. Prox-1: 5 exons (4 CDS, 575 of
/37 aa encoded by exon 2)

- Average: 8-9 exons per gene
« Mega-Genes: Titin 35991 aa (363 exons)

« Guide to the human genome:
http://www.cshlp.org/ghg5 all/section/gene.shtml
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(5164 SgrDI BgIII (12}
(5047 Sspl

Mfel {151)
BpulOIl (180}
' Nrul {208}
MIul (228]

/A ' Ndel ([484)
| I iy '

SnaBI ([=550)

Lk T7 {863 .. 882)
pmeRt P Nhel (895)
BmtI (829]
Sfil (977)
Ascl [985)
BsiWI [991)
HindIIL {557
Acc65I (1003)
KpnI {1007]
BamHI [1015)
EcoRI {1038}
PstI [1047)
. EcoRV {1050}
MNotl {1065}
PaeR7I - PspXI - THI - Xhol {1071}
Xbal {1077)
Eco0109I - PspOMI {1083
- Apal {1087
“, Pmel {1158]
BGH rev {1174 ., 1191}
BbsI [1359)

Stul (2205)
AvrII [2208)

Mscl {2338}
MauBI {2371]
SgrAl [2449)
(2611) Fsel BEmgBI [2469)
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Promoter & polyA for the GOI
» general (mostly viral) promoters
 cell line specific promoters
» Choice important for expression levels
« Sometimes you want low expression
levels (better alternative: titrating the
\« amount of DNA used for transfection)
\ * Constitutive vs. inducible by heat,
steroid hormones, heavy metals,
hypoxia, interferons, etc.

B— BGH rev {1174 .. 1191)
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promoter

Promoter & polyA for the GOI
general (mostly viral) promoters

cell line specific promoters

Choice important for expression levels
Sometimes you want low expression
levels (better alternative: titrating the
amount of DNA used for transfection)
Constitutive vs. inducible by heat,
steroid hormones, heavy metals,
hypoxia, interferons, etc.

Promoter & polyA for the
mammalian selection marker
Neo® (G418)

Bleo® (zeocin)

Puro® (puromycin)

Hygro® (hygromycin)

Bla® (blasticidin)
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http://creativecommons.org/licenses/by-nc-sa/4.0/

Lecture 8 (Nov 7, 2014)

Promoter & polyA for the GOI
general (mostly viral) promoters

cell line specific promoters

Choice important for expression levels
Sometimes you want low expression
levels (better alternative: titrating the

N« amount of DNA used for transfection)
\ * Constitutive vs. inducible by heat,
steroid hormones, heavy metals,
hypoxia, interferons, etc.

Promoter & polyA for the
mammalian selection marker

« Neo” (G418)
' : * Bleo® (zeocin)
Promqter for the bacterial - Puro® (puromycin)
selection marker .

Hygro® (hygromycin)

R . . . . . .
Amp" (ampicillin, carbenicillin) Bia® (blasticidin)

CAT (chloramphenicol)

Genta® (gentamycin)

Tet® (tetracyclin)

Kan® (kanamycin, neomycin, G418)
Bleo® (zeocin)

Bla® (blasticidin)
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antibiotic Primary target typical effective  typical effective ~Price used as a

concentration concentration (€1259) human
for bacteria for mammalian drug
cells

G418 Prokaryotic & eukaryotic 5 pg/ml 100-1500 pg/ml 2330 no
(geneticin) ribosome

neomycin Prokaryotic ribosome 150 pg/ml - 45 yes

kanamyecin Prokaryotic ribosome 25 pg/mi - 412 yes

paromomycin Prokaryotic & eukaryotic = ? ? ? yes
ribosome

« KanR and NeoR are the same thing!

* There are several different KanR/NeoR resistance genes (from different origins), but they
all code for aminoglycoside phosphotransferases and all inactivate G418/
neomycin/kanamycin/paromomycin

 The difference is the promoter (mammalian promoter — neo®, bacterial promoter — kana®)

* One kana/neo or zeo resitance gene can be used with dual (bacterial/mammalian)
promoters to confer resistance in both E.coli and mammalian cells (smaller plasmid
size for “shuttle vectors”)

 No G418 in 293T cells (293T cells have been stably transfected with a large T antigen-
expressing vector, which carries neoR)
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Bacterial origin of replication allows
plasmid replication in E.coli
. ° High copy or low copy

promoter

W BGH rev (1174 .. 1191}

Viral origin of replication enables
plasmid to replicate in mammalian
cells resulting in very high
expression levels

» SV40 ori (works with cells that express
the SV40 large T antigen: Cos-7,
293T)

* OriP (works with human cells that

iy
i express EBNA-1: 293EBNA)
=¥ 30‘ * No stable cell lines possible for these

episomally maintained plasmids
(primary cells can contain viruses!)

© Michael Jeltsch
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Sequencing primer annealing sites

promoter

_T7 (863 . 882)

MuItiIe Cloning Site and Frame:
pSecTagA, pSecTagB, pSecTagC

v

— BGH rey {1174 .. 1191)

Tags and targeting signals

« Targeting signals: secretion,
membrane anchoring, etc.

» Detection and purification tags
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=B555585 0552888
GIINAANLORSRR<

T7 ATG Igx Leader

myc epitope | (His)g TAA
I |

* The Sfil site is located
before the variable region
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3" end of hCMV putative transcriptional start

CAAT TATA | >
1 1 i
CGCAAATGGG CGGTAGGCGT GTACGGTGGG AGGTCTATAT AAGCAGAGCT CTCTGGCTAA CTAGAGAACC

T7 promoter primer binding site

! | ——
CACTGCTTAC TGGCTTATCG AAATTAATAC GACTCACTAT AGGGAGACCC AAGCTGGCTA GCCACC ATG
Met

' Ig k—chain leader sequence

1
GAG ACA GAC ACA CTC CTG CTA TGG GTA CTG CTG CTC TGG GTT CCA GGT TCC ACT GGT GAC
Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro Gly Ser Thr Gly Asp

Sfi 1 Hmd 111 Asp718 I Kpn | Bam HI
I
GCG GCC CAGCCG GCcAGGecaCce CCGTACGAAG CTTGGTACCG AGCTCGGATC CACTAGTCCA

Bst XI Eco RI Pst I Eco RV Bst XI Not I Xho I Xba I Apa II

GTGTGGTGGA ATTCTGCAGA TATCCAGC C AGTGGCGGCC GCTCGAGTCT AGAGGG CCC GAA CAA AAA
Glu Gln Lys
myc epitope Polyhistidine tag

1 [ 1
CTC ATC TCA GAA GAG GAT CTG AAT AGC GCC GTC GAC CAT CAT CAT CAT CAT CAT TGA
Leu Ile Ser Glu Glu Asp Leu Asn Sgr Ala Val Asp His His His His His His ***

pcDNA3.1/BGH reverse priming site
| |
GTTTAAACCC GCTGATCAGC CTCGACTGTG CQTTCTAGTT GCCAGCCATC TGTTGTTTGC CCCTCCCCCG

Different number of nucleotides in the yellow area for A/B/C version of the
vector to enable in-frame cloning for each possible reading frame
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« Many Paths to Many Clones: A Comparative Look at High-Throughput Cloning Methods
Gerald Marsischky and Joshua LaBaer Genome Res. 2004 14: 2020-2028
http://genome.cshlp.org/content/14/10b/2020.long

« Mammalian Expression Vectors
LifeTechnologies
http://tools.lifetechnologies.com/content/sfs/productnotes/F_071215_MammalianExpressionVectors.pdf
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