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PRoDUCT InFoRMATIon
Content:

- 20 µg of pFUSE-CHIg-hG3 plasmid provided as lyophilized DNA.

- 1 ml of Zeocin™ (100 mg/ml)

Storage and Stability:

- Product is shipped at room temperature.

- Lyophilized DNA should be stored at -20˚C and is stable 3 months.

- Resuspended DNA should be stored at -20˚C and is stable up to 1 
year.
- Store Zeocin™ at 4 °C or at -20 °C. The expiry date is specified on
- the product label.

Quality control:

- Plasmid construct has been confirmed by restriction analysis and

sequencing.

- Plasmid DNA was purified by ion exchange chromatography.

Materials required for antibody generation & isotype

switching

- pFUSE2-CLIg plasmid that features the constant region of the

kappa or lambda light chains. pFUSE2-CLIg plasmids are selectable

with blasticidin (sold separately, see RELATED PRODUCTS).

- pFUSE-CHIg plasmid for the constant region of the heavy chain,

this plasmid is selectable with Zeocin™.

GEnERAL PRoDUCT USE
pFUSE-CHIg and pFUSE2-CLIg plasmids are designed to change a

monoclonal antibody from one isotype to another, therefore, enabling

the generation of antibodies with the same antigen affinity but with

different effector functions (increased or reduced ADCC and CDC).

Furthermore, they can be used to produce entire IgG antibodies from

Fab or scFv fragments that are either chimeric, humanized or fully

human depending on the nature of the variable region. 

pFUSE-CHIg and pFUSE2-CLIg express the constant regions of the

heavy (CH) and light (CL) chains, respectively. They contain a

multiple cloning site (MCS) upstream of these constant regions to

enable the cloning of the variable (VH and VL) regions of a given

antibody. Transfection of mammalian cell lines with the recombinant

pFUSE-CHIg and pFUSE2-CLIg pair allows to generate an IgG

antibody that can be purified from the supernatant using the

appropriate Protein A, Protein G or Protein L affinity

chromatography. 

Features of pFUSE-CHIg and pFUSE2-CLIg plasmids
• hEF1-HTLV prom is a composite promoter comprising the

Elongation Factor-1α (EF-1α) core promoter1 and the R segment and

part of the U5 sequence (R-U5’) of the Human T-Cell Leukemia Virus

(HTLV) Type 1 Long Terminal Repeat2. The EF-1α promoter exhibits

a strong activity and yields long lasting expression of a transgene in

vivo. The R-U5’ has been coupled to the EF-1α core promoter to

enhance stability of RNA.

• MCS: The multiple cloning site contains several restriction sites

that are compatible with many other enzymes, thus facilitating

cloning.

• SV40 pAn: the Simian Virus 40 late polyadenylation signal enables

efficient cleavage and polyadenylation reactions resulting in high

levels of steady-state mRNA3.

• ori: a minimal E. coli origin of replication to limit vector size, but

with the same activity as the longer Ori.

• CMV enh / hFerL prom: This composite promoter combines the

human cytomegalovirus immediate-early gene 1 enhancer and the

core promoter of the human ferritin light chain gene. This ubiquitous

promoter drives the expression of the Zeocin™-resistance gene in

mammalian cells.

• EM2KC is a bacterial promoter that enables the constitutive

expression of the antibiotic resistance gene in E. coli. EM2KC is

located within an intron and is spliced out in mammalian cells.

• βGlo pAn: The human beta-globin 3’UTR and polyadenylation

sequence allows efficient arrest of the transgene transcription4.

pFUSE-CHIg-hG3 specific features
• Human IgHG3 (IgG3 heavy chain constant region, allele 01

according to IMGT): When cloning your heavy chain variable region of

choice in the MCS, care must be taken to insert the gene in-frame and

to preserve the integrity of the heavy chain constant region.

Note: pFUSE-CHIg-hG3 was previously sold with a different allele.

• Zeo: Resistance to Zeocin™ is conferred by the Sh ble gene from

Streptoalloteichus hindustanus. The same resistance gene confers

selection in both mammalian cells and E. coli.
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Antibody generation using pFUSE-CHIg & pFUSE-CLIgPRoToCoL 
Obtaining VH and VL sequences

To obtain the cDNA sequence of the VH and VL regions from an

antibody producing hybridoma, total RNA or mRNA is extracted and

reverse transcribed to cDNA. PCR is performed with 5’ degenerate

primers to anneal to the unknown VH and VL regions and the 3’

primers designed to anneal to the “known” CH and CL regions.

Alternatively 5’ RACE can be used. The resulting amplicons must be

sequenced.

Plasmid resuspension

Quickly spin the tube containing the lyophilized plasmid to pellet the

DNA. To obtain a plasmid solution at 1 µg/µl, resuspend the DNA in

20 µl of sterile water. Store resuspended plasmid at -20°C.

Cloning into pFUSE-CHIg and pFUSE2-CLIg

Once the VH and VL sequence are known, inserts for cloning into the

plasmids can be generated. In pFUSE-CHIg-hG3, the constant region

of the human IgG3 heavy chain is preceded by a multiple cloning site

containing four restriction sites: EcoRI, EcoRV, XhoI and NheI. The

first three restriction sites can be used for insertion of the 5’end of the

variable region including the native signal sequence. If the

immunoglobulin signal sequence is unknown, pFUSEss plasmids

containing a signal sequence should be used. In pFUSE-CHIg-hG3,

NheI must be used for insertion of the 3’end of the variable region.

NheI must be reconstituted to maintain the integrity of the constant

region. Therefore we recommend to introduce by PCR an NheI site at

the 3’ end of the variable region in frame with the constant region.

Note:

- The 5’end of the variable region should encompass the native ATG

initiation codon and the region immediately after which corresponds

to the signal sequence. For proper initiation of translation, make sure

that your insert contains a Kozak translation initiation sequence

upstream of the ATG initiation codon such as (G/A)NNATGG.

- When generating the insert for VL, a BsiWI (pFUSE2-CLIg-hk; human

kappa), or AvrII (pFUSE2-CLIg-hl2; human lambda 2) site must be

introduced at the 3’ end. There is a choice of restriction sites at the 5’ end.

Antibody production

Cotransfect mammalian cells, such as 293 and CHO cells, with the

recombinant plasmids pFUSE2-CLIg encoding the light chain and

pFUSE-CHIg encoding the heavy chain. Antibody production

depends greatly on the ratio of heavy chain and light chain

expression. Typically, pFUSE-CHIg to pFUSE2-CLIg ratio of 2:3 is

used to cotransfect mammalian cells. Since both plasmids share the

same plasmid backbone, the appropriate heavy chain to light chain

ratio can be easily determined by varying the quantities of plasmids.

OR

Transfect cells using a transfection agent, such as LyoVec™, with the

plasmid coding for light chain and select the best clone. Following

selection of the best clone, the plasmid coding for the heavy chain

clone can be transfected into this clone.

Use blasticidin and Zeocin™ to select pFUSE2-CLIg and

pFUSE-CHIg respectively. 

Antibody production can be analyzed by different techniques

including SDS-PAGE, flow cytometry, ELISA, or a bioactivity assay. 

Antibody purification

The resulting IgG antibody can be purified from the supernatant using

the appropriate Protein A, Protein G or Protein L affinity

chromatography.  

RELATED PRoDUCTS

Product Catalog Code

pfuse2-hclk

pfuse2-hcll2

pfuse-hchg1

pfuse-hchg2

pfuse-hchg4

lyec-12

gel-protl-2

gel-agg-5

ant-zn-1

pFUSE2-CLIg-hk 
pFUSE2-CLIg-hl2 
pFUSE-CHIg-hG1 
pFUSE-CHIg-hG2 
pFUSE-CHIg-hG4 
LyoVec™

Protein L / Agarose 

Protein G / Agarose 

Zeocin™
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pFUSE-CHIg-hG3*01
    (4567 bp)
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h ßglobin p(A)
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Zeo
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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTGAATTCGATATCTCGAGTGCTAGCACCAAGGGCCCATCGGTC

TTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCAGAACCGGTGACGGTGTCGTGGA

ACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAG

CTTGGGCACCCAGACCTACACCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGCTCAAAACCCCACTTGGTGACACAACT

CACACATGCCCACGGTGCCCAGAGCCCAAATCTTGTGACACACCTCCCCCGTGCCCACGGTGCCCAGAGCCCAAATCTTGTGACACACCTCCCCCATGCC

CACGGTGCCCAGAGCCCAAATCTTGTGACACACCTCCCCCGTGCCCAAGGTGCCCAGCACCTGAACTCCTGGGAGGACCGTCAGTCTTCCTCTTCCCCCC

AAAACCCAAGGATACCCTTATGATTTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAGCCACGAAGACCCCGAGGTCCAGTTCAAGTGGTAC

GTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTTCCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGG

ACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAACCAAAGGACAGCCCCGAGA

ACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCC

GTGGAGTGGGAGAGCAGCGGGCAGCCGGAGAACAACTACAACACCACGCCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCG

TGGACAAGAGCAGGTGGCAGCAGGGGAACATCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCGCTTCACGCAGAAGAGCCTCTCCCTGTCTCC

GGGTAAATGAGTCCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAA

TTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGT

GTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTA A T TCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCT

ACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTA
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AGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAA

ATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGA

CTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTATCCTCAGTCCTGCTCCTCTGCCACAAAGTGCACGCAGTT

GCCGGCCGGGTCGCGCAGGGCGAACTCCCGCCCCCACGGCTGCTCGCCGATCTCGGTCATGGCCGGCCCGGAGGCGTCCCGGAAGTTCGTGGACACGACC

TCCGACCACTCGGCGTACAGCTCGTCCAGGCCGCGCACCCACACCCAGGCCAGGGTGTTGTCCGGCACCACCTGGTCCTGGACCGCGCTGATGAACAGGG

TCACGTCGTCCCGGACCACACCGGCGAAGTCGTCCTCCACGAAGTCCCGGGAGAACCCGAGCCGGTCGGTCCAGAACTCGACCGCTCCGGCGACGTCGCG

CGCGGTGAGCACCGGAACGGCACTGGTCAACTTGGCCATGATGGCTCCTCctgtcaggagaggaaagagaagaaggttagtacaattgCTATAGTGAGTT

GTATTATACTATGCAGATATACTATGCCAATGATTAATTGTCAAACTAGGGCTGCAgggttcatagtgccacttttcctgcactgccccatctcctgccc

accctttcccaggcatagacagtcagtgacttacCAAACTCACAGGAGGGAGAAGGCAGAAGCTTGAGACAGACCCGCGGGACCGCCGAACTGCGAGGGG

ACGTGGCTAGGGCGGCTTCTTTTATGGTGCGCCGGCCCTCGGAGGCAGGGCGCTCGGGGAGGCCTAGCGGCCAATCTGCGGTGGCAGGAGGCGGGGCCGA

AGGCCGTGCCTGACCAATCCGGAGCACATAGGAGTCTCAGCCCCCCGCCCCAAAGCAAGGGGAAGTCACGCGCCTGTAGCGCCAGCGTGTTGTGAAATGG

GGGCTTGGGGGGGTTGGGGCCCTGACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCAC

GCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTG

GGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGT

AAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTC

AGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCC

GCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGAT

ACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGC

GCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGC

GCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATG

TAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGG

AAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCT

CAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAAT

CAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAA
CAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 •  D  Q  E   E   A   V  F   H  V  C  N 
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E   S   W  E   A   Y   L   E   D  L   G  R   V  W  V  W  A   L   T   N  D  P   V  V  Q  D  Q  V  A   S   I   F   L   T
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Zeocin™

Selection antibiotic for the Sh ble gene; cell culture tested
Catalog code: ant-zn-05, ant-zn-1, ant-zn-5, ant-zn-5b

http://www.invivogen.com/zeocin

For research use only
Version 20J14-MM

PRODUCT INFORMATION
Contents
Zeocin™ is supplied a sterile filtered blue solution at 100 mg/ml in 
HEPES buffer.
•  ant-zn-05: 	 5 x 1 ml (500 mg)
•  ant-zn-1: 	 10 x 1 ml (1 g)
•  ant-zn-5: 	 50 x 1 ml (5 g)
•  ant-zn-5b:	 1 x 50 ml (5 g)

Storage and stability
- Zeocin™ is shipped at room temperature. Upon receipt it should be 
stored at 4 °C or at -20 °C. Avoid repeated freeze-thaw cycles. 
- The expiry date is specified on the product label. 
- Zeocin™ is sensitive to high concentrations of acids and bases but a 
short-term exposure to dilute acids can be tolerated. 
Note: Zeocin™ is stable for 1 month at room temperature. 

QUALITY CONTROL
Each lot is thoroughly tested to ensure the absence of lot-to-lot 
variation.
-  Endotoxin level: < 1 EU/mg
-  Physicochemical characterization (including HPLC, pH, appearance)
-  Cell culture tested: potency validated in Zeocin™-sensitive and 
Zeocin™-resistant mammalian cell lines
-  Non-cytotoxicity of trace contaminants: absence of long-term 
effects confirmed in Zeocin™-resistant cells

BACKGROUND
Zeocin™ is a selection antibiotic that acts on both eukaryotic and 
prokaryotic cells. Resistance to Zeocin™ is conferred by the Sh ble gene 
from Streptoalloteichus hindustanus1-3. 

Zeocin™ is the commercial name for a special formulation containing 
Phleomycin, a copper-chelated glycopeptide antibiotic isolated 
from a mutant strain of Streptomyces verticillus. This antibiotic of 
the bleomycin family exhibits activity against bacteria, eukaryotic 
microorganisms, plant and animal cells. Although bleomycin antibiotics 
perturb plasma membranes, their activity is generally believed to be 
related to their ability to bind and intercalate DNA thus destroying the 
integrity of the double helix. 

GENERAL GUIDELINES
Successful transfection is influenced by many factors. The health 
and viability of the cell line, the quality of the nucleic acid used, the 
transfection reagent, the duration of transfection, and the presence 
or absence of serum can all play a part.

SAFETY CONSIDERATIONS
Zeocin™ is a harmful compound. Refer to safety data sheet for handling 
instructions.

CHEMICAL PROPERTIES
Zeocin™ is a mixture of structurally related antibiotics which differ by 
their terminal amine residues. The antibiotics are in a copper chelated 
form giving the solution a blue color. Zeocin™ is a labile compound 
which undergoes irreversible denaturation at high and low pH or in 
presence of a weak oxidant. 

CONDITIONS OF SELECTION
Most cells growing aerobically are killed by 0.5 to 1000 µg/ml Zeocin™. 
However, the sensitivity of cells is pH dependent, i.e. the higher the pH 
of culture medium, the greater the sensitivity. Thus the concentration 
of Zeocin™ required for complete growth inhibition of given cells 
can be reduced by increasing the pH of the medium. In addition, the 
activity of Zeocin™ is reduced by a factor of 2 to 3 in hypertonic media, 
such as those used for protoplast regeneration. Hence, using low salt 
medium when possible decreases the amount of Zeocin™ needed.

- Escherichia coli 
The Sh ble gene and the hybrid genes in vectors provided by InvivoGen 
are driven by synthetic E. coli promoters (i.e. EM7). The cells of 
the common E. coli recipient strains (i.e. HB101, DH5α, MC1061) 
transformed by these vectors are resistant to Zeocin™.
Note: Do not use an E. coli recipient strain that contains the Tn5 
transposable element (i.e. MC1066). Tn5 encodes a bleomycin-resistance 
gene that will confer resistance to Zeocin™.
Zeocin-resistant transformants are selected in Low Salt LB agar 
medium (yeast extract 5 g/L, Tryptone 10 g/L, NaCl 5 g/L, Agar 15 g/L, 
pH 7.5) supplemented with 25 µg/ml of Zeocin™. Plates containing 
Zeocin™ are stable for 1 month when stored at 4 °C. 

- Mammalian cells 
The working concentration of Zeocin™ for mammalian cell lines varies 
from 50 to 400 µg/ml, in a few cases can be as low as 20 µg/ml or 
as high as 1000 µg/ml. In a starting experiment we recommend 
to determine the optimal concentration of Zeocin™ required to kill 
your host cell line. The killing and the detachment of dead cells from 
the plate, especially at high cell density, may require a longer time 
compared to G418. Foci of Zeocin-resistant stable transfectants are 
usually individualized after 5 days to 3 weeks incubation, depending 
on the cell line. Suggested concentrations of Zeocin™ for selection in 
mammalian cells are listed on the next page.
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WORKING CONCENTRATIONS
Zeocin™ is normally used at a concentration of 100 µg/ml, a 1000-fold dilution from the stock solution. However, the optimal concentration needs 
to be determined for your cells. Suggested concentrations of Zeocin™ for selection in some examples of mammalian cells are listed below.
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RELATED PRODUCTS

Product					     Description 							       Catalog Code

Other selection antibiotics
Blasticidin				    Selection antibiotic for the bsr or BSD genes	        			   ant-bl-05
G418					     Selection antibiotic for the neo gene	        				    ant-gn-1
Hygromycin B Gold				   Selection antibiotic for the hph gene	        				    ant-hg-1
Puromycin				    Selection antibiotic for the pac gene		         			   ant-pr-1
Plasmids encoding the Sh ble gene
pMOD2-Zeo 				    Plasmid encoding a synthetic Sh ble gene	      			   pmod2-zeo
pSELECT-zeo-LacZ 			   LacZ-expression plasmid selectable with Zeocin™     			   psetz-lacz 
pSELECT-zeo-mcs				    Expression plasmid selectable with Zeocin™ 	        			   psetz-mcs
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Cell line Medium Zeocin™ conc References

B16 (Mouse melanocytes) RPMI 20-250 µg/ml 4-6

CHO (Chinese hamster ovarian cells) DMEM 100-500 µg/ml  4, 7, 8

COS (Monkey kidney cells) DMEM 100-400 µg/ml 9, 10

HEK293 (Human embryonic kidney cells) DMEM 100-400 µg/ml 11, 12

HeLa (Human uterine cells) DMEM 50-100 µg/ml 13, 14

J558L (Mouse melanocytes) RPMI 400 µg/ml 15

MCF-7 (Human breast adenocarcinoma cells) DMEM 100-400 µg/ml 16, 17

MEFs (Mouse embryonic fibroblasts) DMEM 200-400 µg/ml 18, 19

THP-1 (Human monocytes) RMPI 200 µg/ml 20
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