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DNA-Polymerases
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Generating blunt ends with T4 DNA Polymerase
» Generating blunt ends
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Properties of Nucleases

Bal31:ds DNA

Exolll: dsDNA

S1/MBN: ssDNA
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NEB-Catalogue (www.neb.com)

Properties of Exonucleases and Endonucleases
« Back to DNA/RNA Modifying Enzymes Index

Initiate at ds DNA
i Activity without 5' 1 Partial Digestion Generates Products
Enzyme polarity substrate with s -
phosphate , , Extension Produced
ss ds 5'ext 3'ext blunt nick
Lambda Exo 5'->3' +/- o+ +/-4 +/- o+ + - 3 ss DNA, dNMP
T7 Exo 5'->3' - + + +/- o+ - + 3 B BINL, G
dinucleotide
Exo 111 3'->5' - - — — +/- - — 5 ss DNA, dNMP
Rec); 5'->3' + - + +-5| - |+/-8] - NA it
Exo 1 3'->5' + - + - 475 47-6 NR NA dNMP, dinucleotide
Exo T 3'->5' - - - - +7 4B NR NA dNMP
BAL-31 Nucl  3'->5'.endo® + + + - + + o+ NA ss DNA, dNMP
Mung Bean Nucl  endo® + - + + - - - NA ss DNA, ds DNA
T7 Endo 1 endoll - + NA NA  NA NA +/- NA ds DNA

This table is intended to be used as a guideline. Not all reported activities and properties for each exonuclease or endonuclease are listed. The
amount of enzyme, substrate and time of incubation can have a dramatic effect upon the desired outcome of the experiment.



Alcaline Phosphatase
» dephosphorylatioto preventigation
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Adding Linkers and Adaptors to generate sites
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T4 Polynucleotidekinase
* phosphorylatiorf molecules (primers)

Adenin

T4-Poly-
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Terminale Transferase
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Reverse Transcriptase
» Generation oEDNA
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Amplification of mMRNA templates. primer selection

sequence specific primer
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Template for PCR:

Eukaryotes:

DNA: problem of intron sequences
cDNA: avoidsthis problem

Prokaryotes:
DNA or cDNA




Generation oEDNA libraries

mRNA
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Transformation in E. coli



Treatment with Calf Intestine Phosphatase

Treatment with Tobacco Acid Pyrophosphatase



T4 RNA Ligase

Catalog # Size Concentration
M0204S 1,000 units 20,000 units/ml
M0204L 5,000 units 20,000 units/ml

Prices are in US doliars and valid only for US orders.

Download: MSDS PDF

= Isolated from a recombinant source

= Ligation of a single-stranded RNA and DNA

= Labeling of the 3' ends of RNA with 5'-[32P]1pCp
s Synthesis of Single-stranded Oligonucleotides

= Supplied with 10X Reaction Buffer

Description:

Price
$53.00

$212.00

%€ [ B (&)

Qty
1 ADD TO CART
1 ADD TO CART

Catalyzes ligation of a 5' phosphoryl-terminated nucleic acid donor to a 3' hydroxyl-terminated nucleic
acid acceptor through the formation of a 3'+5' phosphodiester bond, with hydrolysis of ATP to AMP and
PP,. Substrates include single-stranded RNA and DNA as well as dinucleoside pyrophosphates (1).

Source:

Purified from E. coli strain ER2497 containing the plasmid pRF-E35 [constructed at New England
Biolabs, Inc. after the method of K. N. Rand and M. J. Gait (2)].

Applications:
= Labeling of 3'-termini of RNA with 5'-[32pP] pCp (3)

-

-

= Incorporation of unnatural amino acids into proteins (7)

Reagents Supplied:
T4 RNA Ligase Reaction Buffer (10X)

Reaction & Storage Conditions

Reaction Conditions:
1X T4 RNA Ligase Reaction Buffer
Incubate at 37°C.

1X T4 RNA Ligase Reaction Buffer:
50 mM Tris-HCI

10 mM MgCl,

1 mMATP

10 mM dithiothreitol

pH 7.8 @ 25°C

Inter- and intramolecular joining of RNA and DNA molecules (4,5)
Synthesis of single-stranded oligodeoxyribo-nucleotides (6)



Ligation of RNA oligonucleotide

Reverse Transcription with oligo dT (+ linker)



Amplification with specific primers



Clonig of cDNAs for specific genes

DNA-Sequence known:
PCR with gene specific primers on cDNA
RT with gene specific primer, followed by PCR

Protein sequence known:
use of degenerate primers



From proteinsto genes. degenerate primers

PLU-1 459
rop2 443
XE169 474
ZH563.4 426
Fam1 g
YJR11BCp 387
ECMEp 482
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From proteinsto genes. degenerate primers
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IPTG Induction

HOST CELL
for Expression

E. coli genome







 Histidine residues
coordinate to form a
metal (Ni2+) binding
site in a protein.

* Proteins with a His
tag have affinity for
metal chelating resins,
can be used to
selectively purify such
proteins.

T7 promoter primer #69348-3

Bglll T7 promoter N lac operator Xbal rbs
AGATCTCGATCCCGCGAAATTAATACGACTCACTATAGGGGAATTGTGAGCGGATAACAATTCCCCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGA
Nco | His-Tag Ndel Xho| BamH |

TATACCATGGGCAGCAGCCATCATCATCATCATCACAGCAGCGGCCTGGTGCCGCGCGGCAGCCATATGCTCGAGGATCCGGCTGCTAACAAAGCCCGA
MetGIySerSerHisH\sHlsH\sH\sHisSerSerGIyLeuVoIProAr%GleerHlsMetLeuGluAspProAIoAIoAsnLysAIoArg

Bpuii02 | thrombin T7 terminator

AAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTG
LysGluAlaGluLeuAlaAlaAlaThrAlaGluGInEnd

T7 terminator primer #69337-3

PET-15b cloning/expression region
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pQE-vectof
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ET-ve
L21- (:odonPlus (DE3)
-RIL cells

codons AGG/AGA, AUA, CUA, CGA and CCC are the least used codons in E. coli
encoded by rare tRNAs.
BL21-CodonPlus™(DE3)-RIL cells: extra copies of E. coli, argU, ileY, and leuW tRNA



* Trc promoter, hybrid of lac and trp
promoter, stronger in comparison to
lac promoter

 |lac operator allows regulation by
IPTG.

e Histag

* An enterokinase (EK) cleavage site



Screening o€EDNA libraries
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