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Cloning & Synthetic Biology    

Cloning is one of the most widely used techniques 
in molecular biology because it enables 

of
within a host organism. 

biology, in which 
scientists aim to address various challenges related 
to healthcare, agriculture, environmen , and
manufacturing. Synthetic biologists are capable of 
engineering pharmaceuticals, 
gene therapies, biosensors, diagnostic tools, and 
more. Plasmid DNA has become a key element in 
synthetic biology research due to its ability to transfer 
and store genetic information, ease of DNA 
manipulation and propagation, and natural capacity to 
be taken up by a variety of cells. Plasmids can act as a 
direct vector for gene therapies or be used in vitro to 
create recombinant viral vectors, mRNA, and protein 
products. However, 

involve long and complicated 
techniques that are prone to inconsistency, making the 
development and testing of new potential 
therapeutics, biomaterials, genetically 

process. 
Zymo Research strives to give researchers the best 
foundation possible for synthetic biology discovery 
through its collection of innovative products that 

™ technology, which has 
revolutionized 

concentrated, making it ideal for 
cloning techniques such as Gibson and Golden Gate 
assembly. Zymo Research’s patented ZymoPURE™

technology reduces the time it 
compared to 

traditional plasmid prep methods and enables up to 
3 mg of plasmid DNA to be eluted directly from a 
microcentrifuge column, providing a fast and simple 
solution for preparing plasmids suitable for 
mammalian Mix & Go!™

competent E. coli cells streamline the plasmid 
transformation process by eliminating the traditional heat 
shock and long outgrowth 

Additionally, our 
innovative solutions for yeast cell lysis and transformation 
make it possible to easily transfer plasmids between E. 
coli and yeast for strain engineering. With our diverse 
selection of innovative cloning technologies, Zymo 
Research has everything you need to elevate your 
synthetic biology research. 

Prepare Target 
Sequence

Clone Plasmid Protein Expression,  
Genome Editing, 

Viral Vector Production,
In Vitro Transcription/

Translation, etc.

In Vivo/In Vitro
Testing
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D4003T 10 preps
DNA Clean & Concentrator®-5 (uncapped columns) D4003 50 preps

D4004 200 preps

DNA Clean & Concentrator®-5 (capped columns) D4013 50 preps
D4014 200 preps

DNA Clean & Concentrator®-25 (uncapped columns) D4005 50 preps
D4006 200 preps

DNA Clean & Concentrator®-25 (capped columns) D4033 50 preps
D4034 200 preps

ZR-96 DNA Clean-up Kit™ D4017 2 x 96 preps
D4018 4 x 96 preps

ZR-96 DNA Clean & Concentrator®-5 D4023 2 x 96 preps
D4024 4 x 96 preps

DNA Clean & Concentrator® MagBead Kit D4012 100 preps

Genomic DNA Clean & Concentrator® -10 D4010 25 preps
D4011 100 preps

Genomic DNA Clean & Concentrator® -25 D4064 25 preps
D4065 100 preps

ZR-96 Genomic DNA Clean & Concentrator® -5 D4066 2 x 96 preps
D4067 4 x 96 preps

Product Cat. No. Size

Recover Ultra-Pure, High-Quality DNA

®-5 
(DCC® ®-5 
or MinElute®

M DCC® MinElute®

Spin
Wash
Elute

DNA
+

Binding Buffer

OR

Ultra-pure DNA for...

Sequencing 

DNA Ligation

Endonuclease Digestion, etc.

DNA Clean & Concentrator® Kits

• Fast & Simple: Clean and concentrate DNA in 2 minutes.
• Highly Concentrated:
• Ultra-Pure:

DNA Clean-Up
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D4001T 10 preps
™ D4001 50 preps

D4002 200 preps 

™ D4007 50 preps
D4008 200 preps

™ D4021 2 x 96 preps
D4022 4 x 96 preps 

™ D4045 25 preps
D4046 100 preps

Product Cat. No. Size

DNA fragments recovered from an agarose gel using the Zymoclean™

Gel DNA Recovery Kit.
DNA fragments.

M 1 2 3 4 5

Boost from Agarose Gel Recover Sequencing- eady DNA

DNA sequencing chromatogram of a PCR product recovered using 
the Zymoclean™ Gel DNA Recovery Kit.

Concentration of DNA recovered from an agarose gel using the 
Zymoclean™ Gel DNA Recovery Kit compared to products from 
other suppliers. 1 μg of plasmid DNA (pGEM®

™

Percentage of DNA recovered from an agarose gel using the 
Zymoclean™ Gel DNA Recovery Kit compared to products from 
other suppliers. 1 μg of plasmid DNA (pGEM®

 (in duplicate)

™

each kit.
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Zymoclean™

Zymoclean™ Gel DNA Recovery Kits

• Superior Yields: Recover 80% of DNA from agarose gels.
• Highly Concentrated:
• Ultra-Pure:

DNA Clean-Up



enables scientists to elucidate the mechanisms underlying 
cellular life and its diversity. From mapping the genetic basis 
of trait differences to discerning the structural requirements 
of genomes, synthesizing chromosomes makes it possible 

be answered.1 However, de novo chromosome synthesis is 

To overcome these challenges and break down the barrier 
of high costs, molecular biologists at the University of 
Southern California created a new method for building 
synthetic chromosomes from natural components in the 
budding yeast Saccharomyces cerevisiae.2 In this study 
published in Nature, the researchers presented a detailed 
protocol for their method and demonstrated the viability 
of this procedure. Their technique, named CReATiNG 
(Cloning, Reprogramming, and Assembling Tiled Natural 
Genomic DNA), consists of cloning natural chromosome 

adapter sequences specify how the segments will 
recombine during assembly. The cloned segments are 
then transformed into yeast cells and assembled in vivo via 
homologous recombination.

were produced and harvested from E. coli using the 
ZymoPURE™ S. cerevisiae

with a linearized version of the cloning vector, a repair 
template containing a selectable marker, and multiple 

yeast cells using the ZymoPURE™ II Plasmid Midiprep Kit 

E. coli

cloning vector using restriction enzyme digestion. The
digested chromosome segments were then analyzed using
agarose gel electrophoresis and recovered from the gel
using the Zymoclean™ Large Fragment DNA Recovery

transformed into a yeast cell with a centromere cassette and
in

vivo assembly via homologous recombination. The native
chromosome was then removed through centromere
destabilization and counterselection.

The authors then demonstrated potential ways this method 

chromosome segments. First, the researchers recombined 
chromosomes between different yeast strains and species 
and successfully produced a viable strain with a hybrid 
phenotype. They also utilized CReATiNG to restructure 
chromosome 1 in S. cerevisiae

™ RNA 

genes that are known to cause growth defects. Lastly, 
the authors successfully used their technique to create a 
viable S. cerevisiae
chromosome 1.    

With the help of Zymo Research’s innovative nucleic acid 

synthesis method that leverages natural components within 

elements. In addition, since this method relies on the 
recombination between the synthetic chromosome and 
its native complement, defects in synthetic chromosome 
design can be overcome. CReATiNG opens doors to 
innovative biotechnological applications such as:

• Metabolic Engineering: Custom chromosomes can

production of valuable compounds (e.g., biofuels,
pharmaceuticals).

• Gene Therapy: Synthetic chromosomes may be used
to deliver therapeutic genes to treat genetic disorders.

genomes, scientists can create novel organisms with

4

Science
351(6280), aad6253.

Nat. Commun. 14(1), 833. 
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ZymoPURE™ II

Supplier Q

Supplier MN

30 90 15060 1200

Save more than 2 hours!

Protocol Length (min.)

Perform Transfection-Ready Midi & Maxi Preps in Only 16 Minutes 

bind
rapid loading onto a spin-column
via vacuum or centrifuge

wash
for ultra-pure endotoxin-free
plasmid DNA

elute
transfection-ready
from a spin-column

™ ™ spin column 

• Fastest:
• Highest Yield: Up to 3 mg from a spin column.
• Ultra-Pure:

™
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™  D4200 25 preps 
 D4201 50 preps

™  D4202 10 preps 
 D4203 20 preps

™

  Minimum Maximum
Product Cat. No. Size Processing Culture  

Time 

Consistent Highly Concentrated Transfection-Grade Plasmid

™  
Plasmid DNA (pGL3® E. coli

M ™ II
Supplier Q 
EndoFree

Supplier MN 
EndoFree

Up to 6x More Concentrated Plasmid Up to 3x More Plasmid DNA Yield
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rapid loading and washing via 
vacuum or centrifuge

elute

Conveniently Available in Spin Column and 96-Well Plate Formats

The ZymoPURE™

plasmid DNA using a vacuum manifold or centrifuge.

• Convenient Formats: Available in spin column or 96-well plate.
• Highest Yield: Up to 100 μg of highly concentrated plasmid DNA.
• Transfection-Ready: Low endotoxins and ultra-pure.

™ Plasmid Miniprep Kits

Get Your Transfection-Grade Plasmid from a Miniprep!
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D4208T 10 preps
D4209 50 preps

™

D4211 400 preps
D4212 800 preps

™ 96 Plasmid Miniprep Kit D4214 2 x 96 preps
D4215 4 x 96 preps

  Minimum Maximum
Product Cat. No. Size Processing Culture

Time

TM

Plasmid DNA (pGL3® E. coli culture grown overnight following the manufacturer’s suggested protocol (in duplicate). 

TM 96 Plasmid Miniprep 
Plasmid DNA (pGL3® E. coli culture 

grown overnight following the manufacturer’s suggested protocol (in duplicate). 

for the presence of pGL3®

contaminated unused wells was compared between kits.

® plasmid isolated from an overnight E. coli culture. 

Achieve the Highest Yield of Plasmid DNA from a Miniprep

M ™ 96 Supplier Q Supplier MN
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Up to 3x More Concentrated Plasmid
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Cancer immunotherapy is a type of cancer treatment that 

cells, either by stimulating the immune system’s ability 
to target and attack cancer cells or by using synthetic 
substances that behave like naturally occurring immune 
system components.1 Traditional cancer treatments, like 
chemotherapy, are only effective when the drugs are 
present in the body and impact healthy tissues as well as 

loss, anemia, nausea, and increased likelihood of infection. 
The objective of cancer immunotherapy is to provide a 

adverse side effects by using the immune system to directly 
target any type of cancer cell.

study published in Molecular Therapy, cancer researchers 

for cancer immunotherapy.2 The authors reasoned that 

guide and stimulate T cells toward killing cancer cells, 
they would elicit a better immune response than current 
immunotherapy techniques. They tested their hypothesis 
by designing a genetically engineered multifunctional 

αCD3, α

receptor and EGFR is a growth factor receptor commonly 
3

monoclonal antibodies (αCD3, α

an immune response.

inhibitory signal.5

T cells.

Fusion gene fragments for the proteins were created by 

™ II 

analysis.

to their protein targets and cells. Furthermore, mice treated 

inhibition compared to combined or separate treatment 
αCD3 and α

contained the highest percentage of CD8+ T cells and 
ratio of CD8+ T cells to regulatory T cells. This suggests 

targeting groups and immunomodulatory proteins on the 

treated mice.

These promising results and the potential adaptability of 
this technique to other kinds of cancers demonstrate the 

as a potent, safe, and versatile method for cancer 
immunotherapy.

Molecular Therapy,
30(9), 3066–3077.

Cell Mol Life Sci., 65(10), 1566–1584.
Adv. Immunol., 105, 63–98.

Current Topics in
Microbiology and Immunology, 350, 17–37.
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Mix & Go!™ E. coli Transformation Kit T3001 up to 20 ml Preparation of competent E. coli

Mix & Go!™ E. coli Transformation Buffer Set T3002 up to 60 ml Preparation of competent E. coli

Product Cat. No. Size Uses

T3003

T3010 96 x 50 μl aliquots (PCR plate)

HB101

Strain Cat. No. Size

Mix & Go!™

Competent Cells

Others
Spin to 

Concentrate Cells

Add SOC

20-Second* Transformations!

42°C 2 min. (Heatshock)

™

Simple 20-Second Transformation 

Mix & Go!™ Competent Cells

• Simple 20-Second Transformation:
8 – 109 transformants per μg of plasmid DNA.

E. coli

Premade strains available or kits to prepare your own

E. coli Transformation
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JM109 DH5 Alpha HB101 TG1 Zymo 10B

Strain Background K-12 K-12 K-12 K-12 K-12

General Cloning

Plasmid Isolation

Recombinant Protein Expression

Production of ssDNA (F’episome)

Suppression of Amber Mutations 
(glnV44 or supE44)

High-quality and Yield of 
Plasmid DNA (endA1)

Reduced Recombination & Insert 
Stability (recA1 or recA13)

Plasmid Size

Transformation of Large Plasmids 
(deoR)

Ampicillin Resistant (bla or ampR) 

Chloramphenicol Resistant
(cat or cmR or camR)

Tetracycline Resistant (Tn10 or tetR) 

Kanamycin Resistant (kanR)

Nalidixic Acid Resistant (gyrA96 or 
nalR)

Streptomycin Resistant (strR) 

Genotype

F`[traD36 proA+B+ 

(supE44) e14- (mcrA-

endA1 hsdR17(rk- 
mk+) relA1 recA1

F- 

deoR nupG recA1 
endA1 hsdR17(rK- 

relA1, -

(supE44) ara-14 galK2 

thi-1 rpsL20 (smR)

hsdSM)5 (rK- mK- 

hsdRMS-mcrBC) 

endA1 araD139 

galK rpsL nupG -

Catalog Number T3003 T3007 T3011 T3017 T3019

Product Guide: Mix & Go!™ Competent E. coli
E. coli Transformation
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fat deposits that affects 1 in 8 people around the world.1

The health consequences of obesity are severe, with obese 
individuals facing an increased risk of heart disease, type 

problems, gallbladder disease, and mental illnesses such 
2  Given these pressing issues, 

it is crucial to develop effective strategies and treatment 
options to manage obesity. While lifestyle changes such 
as dieting and increased physical activity are always 
recommended, certain cases require greater intervention 
using pharmacological medications or even bariatric 
surgery.3

Celastrol, a pentacyclic triterpenoid found in the roots 
of Tripterygium wilfordii, has long been used to treat 

celastrol could potentially be used to treat obesity, as it 
triggered substantial weight loss in obese mice.   However, 
harvesting enough celastrol from plant tissue to meet 
global demand is not feasible and its biosynthesis is not well 
documented. Recognizing these challenges, researchers 
with the University of Copenhagen conducted a study to 
characterize the celastrol synthesis pathway and develop a 
protocol for its scalable production.5

The scientists began their 
study by identifying transcripts 

T  wilfordii
RNA transcripts were isolated, 

by PCR, and then cloned for 
further characterization. Mach1 
Escherichia coli cells were made 

minutes with Zymo Research’s Mix 
& Go!™ E. coli Transformation Kit 

Saccharomyces cerevisiae cells 
were transformed

Zymo Research, were used to easily screen for the 
correct yeast strains. The researchers discovered the 
enzymes that 

celastrol.

synthesis, the researchers then focused their efforts 
on developing a scalable celastrol production system in 
yeast 

steps split into two modules in engineered 
yeast. 

This breakthrough method constitutes an easier, 
more scalable method for obtaining celastrol that 
previously 

deployment, the synthetic production of 
celastrol starting from sugar in engineered yeast 
shows great promise. 

production of this compound 
could beget new medications with the potential to 
dramatically reduce the health burden of obesity.

World Health Organization
Centers for Disease Control and Prevention

National Institute of Diabetes and Digestive and Kidney Diseases

Science Direct

Nature Chemistry

Chemical structure of celastrol
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1 kb E. coli

Supplier A

E. coli

Quick ™ 

Quick ™ 

Kit

Format: Spin Column

Quick-DNA™  D6007 50 preps

Processing Time: 15 minutes

Format: Spin Column

Quick-DNA™

Processing Time: 15 minutes

Format: Spin Column

Quick-DNA™

Processing Time: 20 minutes

Quick-DNA™

Processing Time: 40 minutes

Format: Spin Column

Quick-RNA™

Processing Time: 10 minutes

Format: Spin Column  

Quick-RNA™

Processing Time: 10 minutes

Total DNA isolation from: Gram (+) 

fungi; Unicellular algae; Filamentous 

Total RNA isolation from: Gram (+) 

fungi; Unicellular algae; Filamentous 
algae; Protists; Soft tissue (limited); 
Food

Highest Yields High-Quality

DNA isolated from Saccharomyces cerevisiae (spores) and E. coli using 
the Quick-DNA™

the Quick-DNA™

DNase I DNase I*

RNA
Ladder

Supplier 
A

DNA
Ladder

9.0 -

6.0 -

3.0 -

2.0 -

1.0 -

0.5 -

- 10.0
- 3.0

- 1.0

- 0.5

E. coli cells containing 
plasmid DNA (pGEM®) using the Quick-RNA™

™

• Boost Detection: ™

• Ultra-Pure:
•

Quick-DNA™ & Quick-RNA™ Fungal/Bacterial Kits

Description:

The Quick ™ and Quick ™

™ for sample homogenization 
™ column technology allows eluted DNA or RNA 

Yeast Solutions
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™ Kit T2001 5
preparation

Product Cat. No. Size Transformation Transformation Competent Cell Uses

• Processing Time: 35 - 90 minutes

• Format: Spin Column

• Processing Time: 35 - 90 minutes

• Processing Time: 60 - 90 minutes

™ 100 preps

™

D2005 2 x 96 preps
™-96 Yeast Plasmid Miniprep D2006 4 x 96 preps

D2007 8 x 96 preps

Simple 10-Minute Protocol
Pellet
Wash
ResuspendCulture 

Spin down cells
Resuspend and digest  

cell wall with Zymolyase
Standard alkaline

 lysis process

• Fast:
• Simple: 
• Can be used with S. cerevisiae, as well as other fungi, including C. albicans, S. pombe, and P. pastoris.

Compatible with both circular and linear DNA.

™ Kit

• Simple:
•
• High-Quality:

Zymoprep™ Yeast Plasmid Miniprep Kits

Description:
™ Kit is designed to make yeast transformations and library screening easier and 

Description:

The Zymoprep™  S. cerevisiae, C. 
albicans, S. pombe, and any fungi whose cell walls are susceptible to yeast lytic enzyme lysis. The procedure is simple 

plates, or liquid cultures.

Yeast Solutions
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Concentration: 
resuspension
Storage: -20°C

at 30°C in 30 minutes. 

formation; Yeast cell fusion; 
Yeast transformation; Plasmid, 

detection

 E1004 1,000 U
 E1005 2,000 U

E1007T 100 U

E1007-10 10,000 U

Bacterial and fungal DNA contamination 

Up to 7000% less  
DNA contamination
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C. albicans cells at 37°C for 30 min.
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Zymolyase Ultra Lyticase

 Prepared from Arthrobacter luteus -1,3-glucanase and -1,3-glucan

• Convenient:
•

Zymolyase Ultra

Description:

nucleic acid contamination, a critical feature for various downstream applications including PCR and NGS.

Description:

Zymolyase is composed of essential enzymatic activities targeting yeast and fungi cell wall components. It is supplied 

Susceptible fungal genera: Ashbya, Candida, Debaryomyces, Eremothecium, Endomyces, Hansenula, Hanseniaspora, 
Kloeckera, Kluyveromyces, Lipomyces, Metschnikowia, Pichia, Pullularia, Saccharomyces, Saccharomycodes, 
Saccharomycopsis, Schizosaccharomyces, Torulopsis.

• Up to 7000% less DNA contamination compared to other suppliers.
•

Yeast Solutions



Despite advancements in modern medicine and pest 
control, mosquitoes remain the deadliest animal in the 
world, causing more than 700,000 human deaths each 
year.1

illustrating the importance of developing effective malaria 
prevention strategies and treatments.2 Malaria together 

virus, West Nile virus, Chikungunya virus, Dengue, and 

annually, with most cases concentrated in tropical and 
subtropical regions where medical resources are limited.3

Taking appropriate measures to prevent mosquito bites, 

are prevalent, is critical to controlling these illnesses 
and reducing their health burden. However, the global 

programs remains challenging and growing insecticide 
resistance hinders progress.  Thus, there is an acute need 

borne illnesses.

University School of Medicine, and the University of 
Notre Dame applied genome editing technology in the 
budding yeast Saccharomyces cerevisiae to develop a 

5

URA3 and LEU2 
gene deletions. These engineered strains were used in 

which was employed to prepare plasmids containing 
copies of the Sh.463 short hairpin RNA (shRNA) insecticide 

S. cerevisiae strains were 
transformed with the transposon “cargo” plasmid using 

™ Kit for 

Sh.463
S. cerevisiae were assessed using 

fungal cell wall. After forming spheroplasts, highly pure 
™ RNA Kit from 

Zymo Research. Sh.463

further characterized. Whole genome sequencing was used 
to verify that select S. cerevisiae strains retained multiple 
integrated copies of the Sh.463
cassette in the genome.

S. cerevisiae strains were then 

activity against A. gambiae, A. aegypti, A. albopictus, 
C. quinquesfasciatus, and C. pipiens mosquito species.
Laboratory trials demonstrated that the S. cerevisiae strains
effectively killed mosquito larvae in the third or fourth instar
of larval development prior to adult emergence. The same

highest Sh.463
sucrose solution that was used as bait and fed to adult female 

which is tenfold less than other insecticides prepared using
similar methods. This suggests that the genome editing

effective alternative for controlling mosquitoes.

S. cerevisiae strains could be cultured with 

Sh.463 shRNA. This suggests that genetically engineered 
insecticidal yeast strains may be feasible to deploy in larger 
scale fermentations such as malaria prevention strategies. 

borne disease control worldwide. 

1. Deadliest animals worldwide by annual number of human deaths as of 2022. Statista (2022). 

2. Malaria. World Health Organization
World Health Organization

Centers for Disease Control and Prevention
5.

Saccharomyces cerevisiae. Journal of Fungi
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• Quick-DNA™ Plus Kits: 
• Quick-DNA™ Magbead & 96 Plus Kits: 
• Quick-DNA™ Fecal/Soil Microbe Kits:

• Direct-zol™ RNA Kits: 
• Quick-RNA™ Kits: 
• RNA Clean & Concentrator™ Kits:

• ZymoBIOMICS® DNA Kits: 
• ZymoBIOMICS® RNA Kits:
• Quick-16S™ Plus NGS Library Prep Kits:
• Quick-ITS™ Plus NGS Library Prep Kits: 

• His-Spin Protein Miniprep™ Kit: 
• Yeast Protein Kit™: Rapid and thorough lysis of yeast cells for protein and PCR analyses
• Dual Media Set™: E. coli
• XJb Autolysis™ E. coli Strains: E. coli

• Zymo-Seq RiboFree® Total RNA Library Kit:
• ZymoScript™ RT PreMix Kit: Fast and simple cDNA synthesis in less than 15 minutes
• ZymoScript™ One-Step RT-qPCR Kit: 



Cat. No. B1026-01

The  of  is to Make Things ®

www.zymoresearch.com    |    info@zymoresearch.com    |    Toll Free: (888) 882-9682




