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Motivations to present this lecture!

1- Highlight some of available facilities.
(Free and Commercial)

2- Design a research project with clear target.

3- Techniques are means, not goals.

4- Encouraging collaborative work.

The goal Is
Manuscript will be accepted in high rank journal
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Importance of structural and functional
genomic studies:

 Discovery of whole new classes of genes.
 Functions and expression

» Determining the functions of proteins and of
Individual domains within proteins

 Allowing the regulatory regions of genes to
understanding complex regulatory network.

* Show the way to efficient mass production of
proteins (hormones and vaccines).



Microbial related studies

1- Genomic characterisation of viruses: DNA and RNA genomes,
single-stranded, double stranded.

2- Genomic comparisons of microbial strains in the monitoring of
outbreaks and infectious disease. epidemic control and drug research.

3- Revealing a host pathogen relationships.

4- Laboratory diagnosis.

5- Determine: A- Virulence genes
B- Mutation rate
C- Antibiotics resistance.

6- Metagenomics: Analyse DNA acquired from community of
microorganisms present, without the necessity of pure cultures.



International web

& 2> C @ niaid.nih.gov/research/functional-genomics-program * ® r!"‘ Paused )
National Institute of
Allergy and Q. Enter a keyword or phrase
Infectious Diseases

Research Diseases & Conditions Grants & Contracts Clinical Trials News & Events About NIAID

Functional Genomics Program Research

Steering Committee

Functional Genomics Program

000

The Functional Genomics Program for understanding the functions of uncharacterized genes in infectious
disease pathogens aims to generate experimental data to determine the biochemical function(s) of
hypothetical genes, unknown open reading frames, and noncoding RNAs.

The program applies state-of-the-art technologies to determine the biochemical and physiological roles of these
gene compoenents. Obtaining a more comprehensive understanding of uncharacterized genes in infectious
disease pathogens will lead to improved genomic annotation and allow for the development of potential new
targets for medical diagnostics, therapeutics and vaccines.

Contact Information

o Punam Mathur

Main Areas of Focus



Program examples

@ niaid.nih.gov/research/functional-genomics-program
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o Dave Wentworth 7 (Vice-Chair) — CDC

Award Project
Descriptions

The research activities were carried out by
Harvard University School of Public Health,
University of Chicago, University of North
Carolina at Chapel Hill and University of
Washington, see center websites for more
detailed information projects and
accomplishments.

o Functionalizing Lists of Unknown TB Entitites
(FLUTE) =7

o The Chicago Center for Functional Annotation

(CCFA)

o Genes Unknown in Acinetobacter baumannii

(GUNK) =




1- Gene expression studies

Gene expression is a highly regulated mechanism that controls the
function and adaptability of all living cells.

First step is get knowledge about gene structure
A gene contains two functional segments.
1- is a coding DNA sequence, which contains the instructions for making a protein.
2- The other is a DNA sequence called a promoter.
which regulates the gene’s transcription, either by activating or suppressing its expression.

Several techniques exist for studying and quantifying gene expression and its regulation.
This techniques keep updated and developed (effort, time, cost, precise)

Cloning

protein characterization

DNA sequencing

Trancreptome analysis: RT real time PCR, Microarray, RNAseq, NGS



Cloning methods

 Produce large numbers of identical combinations DNA
molecules (clones)

Traditional cloning PCR cloning (TA cloning) Ligation independent cloning
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Seamless cloning T -

DNA inserts Linear cloning vector

« Seamless cloning technologies eliminate

the requirement for restriction enzymes.

« Usful when an insert contains a number of
restriction sites within its sequence. -

« In general, the procedure consists of adding u
flanking sequences approximately 15 bp in Recombine DNA inserts
length to both the insert and vector via and linear vector
PCR.

« The DNA is joined using recombinase
enzymes or DNA ligase.

 For instance, GenScript’s GenBuilder™ Kit
can clone inserts up to 10 kb in 30 minutes.

Y

< _ >

Final assembled
circular construct

about $200


https://www.genscript.com/what-is-restriction-digestion.html

The PCR cloning strategy

* PCR cloning strategy consists of the following
steps:

* The gene of interest i1s amplified by PCR.

* The PCR product Is cloned into intermediate vector.

* The sequence of a positive clone is checked by
sequence analysis.

* The gene of interest is sub-cloned into a variety of
expression vectors.




Primer design/Restriction site adding in PCR cloning

Double stranded DNA template

5 ;
NN NN CAGTCCTGGAGT TTGCAGTGCG™ M N NN NN\ N\ GAAGETAAGAGCCGACCAC B
3 GTCAGGACCTCAAACGTCACCA AN\ A, CTTCCATTCTCGECTCETET A 5

Single strands of the DNA template
5 N NN N CAGTCC TGGAGTTTGCAGTGG ™ M MW N NN\ GAAGGTAAGAGCCGACCACAN NN 3

s CTTCCATTCTCGGCTCGTGT S

’ 5' CAGTCCTGGAGTTTGCAGTGG w3
3NN NN GTCAGGACCTCAAACGTCAC

CTTCCATTCTCGGCTGGTGT VNN

 For insertion of double stranded DNA into a cloning vector, addition
of sticky ends on both termini is necessary.

 Create sticky ends

a) Linkers are ligated to blunt end by T4-DNA ligase.

b) Using terminal transferase the synthesis of homopolymer tails.
c) Adding restriction site to primers.



R.E. adding 2-3$ extra

 Restriction sites are in green
(GGATCC for BamHI and GAATTC for EcoRl)
Sequence 5' - 3°

 For: CACGAATTCTAAGCCAGAGGAGGTGATGGCGATT
 Rev: GAGGGATCCAGGCGTGTAACGCCTGCTTCTGATT

5'. ECORI b Insert (YGOI) : -
aCkbone
3'

GATACCTACGCGGAATGTGGCATATCTCGAAGTAC W TGGC/’\TATCTCGA/"\GTACTGAIGATACCTACGCGGAl
CTATGGATGCGCCTTACACCGTATAGAGCTTCATG ACCGTATAGAGCTTCATGACTCTATGGATGCGCCT

| ! 3'“
Backbone N
ot/ X




Polymerase selection
DNA Polymerases GOLDB |3"¢’.

GoldBio Polymerases
553" Proof- . - DNA ——
Polymerase i Thermostab Fidel Applications
* Excision repair
* Removal of RNA primer
DNA Polymerase | 109 kDa v v —_ 1x10%-107 Low Blunt * Nick translation
* 3'DNA end removal or
filling
* Double-strand
Klenow Fragment 68 kDa X v = 1x 10%- 107 Low Bunt . m‘:‘agd"m“
* DNA sequencing
* Filingin 5’ ends
T4 DNA Polymerase * 3'end labeling/removal
Cat# 1412 104 kDa X v —_— 1x10% Low Biunt S Nick baralalion
* Mutagenesis
aq Polymer v * Routine PCR
Zat:%su — s 4 X v 1-20x10% High o,,:m‘;,,g * TA cloning
e s * Sequencing
* Mutation analysis
v * Cloning
Cat # P-665 92 kDa b 4 v v 1-2x10% Low Biunt « Sequencing
* Gene expression analysis
A . RoyﬁnePCR
Polymerase 94 kDa v X v 1-20x10% High overhang mgm‘“
Cat271-510 template
Hot Start Pfu DNA e -
Polymerase 90 kDa b 4 v v 1-2x10% High Blunt template or complex
Cat#P-650




3-5 exonuclease activity/proofreading

Polymerase

. Addition of
g INCORRECT base

3’ 5
/ -
Template DNA l
. Removal of
5 .
e incorrect base
’ ‘ 3'-5'E |
5 ‘ xonuclease




Intermediate cloning Vector (148s for 20 reactions)

Before going to destination vector, Intermediate is required!

Thermo Scientific CloneJET PCR Cloning Kit, is an advanced
positive selection system (lethal gene that is disrupted by ligation )

Products generated with any thermostable DNA polymerase.

Fast—PCR cloning in only 5 minutes

Highest efficiency—>99% of positive clones
Economical-—no expensive blue/white screening
Sequencing of cloned DNA (available primer).



Notl
Ecob2|
Balll
Kpn2l
PspXI
Eco88l|
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Balll
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2,782 16

pJet1.2/blunt
2,974 bp

lacUV5

thermofisher.com/tstoppicks



Destination vector 60-200%

PRS1274 lacZ transcriptional fusion vector containing
BamHI-Smal-EcoRI-lacZ cloning site , lacZ lacY lacA

BamHI (=) /BooRI (12)

bla aAmR

Ndel (7aes53)

10752bp

\\\
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\ // Ndel {(3c8g)
N\ y/4
\k\ //
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\\\
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pET21a(+) Overexpression cloning vector
Novagen/225$

Ava i(158)
Xho I(158)
Not I(166)
Eag l(168)
Hind lll(173)

pET-21a(+) sequence landmarks Sty 1(57)

T7 promoter 311-327 Bpu1102 ke0) Sal K179)
T7 transcription start 310 Sac l(190)
T7+Tag coding sequence 207-239 S:?n'}-lul:::;)
Multiple cloning sites

Nhe 1(231)
His+Tag coding sequence 140-157 Xba 1(276)
T7 terminator 26-72 gg: )\'(ﬂ‘ag)
lacl coding sequence 714-1793 Sph 1(539)
pBR322 origin 3227 Ecgﬂ':"gfgg)
bla coding sequence 3988-4845 ApaB |(748)
f1 origin 4977-5432 Sca 1(4538)
The maps for pET-21b(+), pET-21c(+) and Pvu l(4428) Miu 1(1064)

pET-21d(+) are the same as pET-21a(+) Bcl 1(1078)

(shown) with the following exceptions: PRENERD

pET-21b(+) is a 5442bp plasmid; subtract BBS‘E '|'(1' :;:)
1bp from each site beyond BamH 1 at 198. Bsa l(4119 Agapk:275))
pET-21c(+) is a 5441bp plasmid; subtract Eam1105 1(4058) pET-21 a(+)

2bp from each site beyond BamH | at 198. (5443bp) BssHII(1475)
pET-21d(+) is a 5440bp plasmid; the BamH 1 coR V(1514)
site is in the same reading frame as in pET- Hpa 1(1570)
21c(+). An Neo | site is substituted for the

Nde 1 site with a net 1bp deletion at position

238 of pET-21c(+). As a result. Neo | cuts

pET21d(+) at 234, and Nhe | cuts at 229. For AN et PshA 1(1909)

the rest of the sites, subtract 3bp from each
site beyond position 239 in pET-21a(+).
Nde 1 does not cut pET-21d(+). Note also
that Sty 1 is not unique in pET-21d(+).

PpuM K2171)
Psp5 112171)
BsplLU11 I(3165) Bpu10 K2271)
Sap 1(3049)

Bst1107 1(2936) BspG 1(2691)

Tth111 (2910)



Detection of Recombinant Clone

A classic way: Blue-white screening using bacterial lactose metabolism
Colourless substrate (X-gal) on cleavage by p-galactosidase

« A powerful way: Positive selection vectors conditionally express a lethal
gene clones. OR insertional inactivation suitable genetic system (Abr).

« A precise way: Using restriction enzymes.
« The most accurate way: Sequencing using appropriate primers.

« A quick way: Colony screening with PCR is the most rapid initial
screen.



Clones selection/Colony PCR

/

0@

Transformation Culturing of PCR reaction
Expertment Transformed colonies Preparation Results

The general overview of the colony PCR method.



Colony PCR Info.

What type of information do we want from our colony PCR experiment?

1. Information about the presence or absence of the insert only.
2. Information about the size of the insert.

3. Information about the orientation of the insert.

Depending upon that different PCR primers are designed for the colony PCR.

Plasmid with Plasmid with Plasmid with

Gene of interest Gene of interest Gene of interest

Insert specific Plasmid flanking region Orientation specific
Primers specific primers Primers



Transcriptome profiling

Global transcriptional profiling is a full range of messenger RNA expressed by an
organism.

This technigiues has been widely used to understand the genetic regulation of a
particular cell type.

Transcriptomics provides guidance to select the genes for functional studies.

Methods have been used in profiling
Microarray technology

Serial Analysis of Gene Expression (SAGE),
RNA sequencing (RNA-Seq)



DNA microarrays: analyzing genome-wide
expression

« DNA microarrays consist of thousands of individual gene sequences bound
to closely spaced regions on the surface of a glass microscope slide or
synthesized

sequences on a chip surface.

« a DNA microarrays allow the simultaneous analysis of the expression of
thousands of genes.

« The combination of DNA microarray technology with genome sequencing
projects enables scientists to analyze the complete transcriptional program of
an organism during specific physiological response or developmental
Processes



Microarray outline

Sample Preparation
Construction of Data Analysis
Microarrays Biological Sample 1 Biological Sample 2

(eq. treated) (eq. control)

DNA Clenes
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Microarray studies

Table 1. Microarray-based transcriptional profiles of bacterial pathogens during infection of host cells o tissues

Pathogen Infected experimental model
Facultative intracellular pathogens
Helicobacter pylori B128 Gastric bisopsy specimens from humans and gerbils vs. growth in vitro at
37°C
Salmonella enterica
serovar Typhi ISP1820 Human monocytes (THP-1) at different time-points after infection vs.
extracellular growth
serovar Typhimurium SL1344 Murine macrophages J774-A.1 vs. complement-opsonized bacteria
grown at 37°C in complete culture medium
Shigella flexneri Sf301 Human macrophages-like (U-937) or human epithelial (HeLa) cells vs.
growthin LB at 37°C
Listeria monocytogenes EGD Epithelials cells (Caco-2) vs. growth in BHI medium at 30, 37 or 42°C

Murine macrophage cells (P388D1) vs. growth in BHI broth at 37 °C
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C @ thermofisher.com/order/catalog/product/30051425ID=srch-srp-900514#/90051425ID=srch-srp-300 For Comprehensive m()nitoring Of
the relative mRNA abundance of S.

Ihcﬁr?]Noﬂthlec" Popular Shop All Products  Applications & Techniques Services Support aureus Seq uences.
Search Al M

Home » Shop All Products » DNA & RNA Microarray Analysis » Transcriptome Profiling Arrays & Assays » G The GeneChlp S aureus Genome
Array is useful for studying the
Aoplied Biosystems ™ expressmn of seguences In

GeneChip™ S. aureus Genome Array Staphylococcus aureus

Catalog number: 900514

Related applications: Microarray Analysis

The array contains probe sets to over
3,300 S. aureus open reading frames.

Catalog number

900514




In silico services/Cloning webs

serialbasics.free.fr/Serial_Cloner.html

- Graphic Maps: Draws graphic ORF maps
- Quick annotation of sequence
- Virtual Digests

- Finds translationally silent restriction sites

- Translates sequences

Finds potential primers with criteria
(length, Tm, %GC, self/other complementarity)

Serial Cloner has been developed to provide a light yet powerful molecular

- AI igns tWO D NA Seq uences With the biology software to both Macintosh and Windows users. A Linux version is

also distributed. Serial Cloner reads and write DNA Strider-compatible files
al Ignment hyperlinked to the Orlg I nal and import and export files in the universal FASTA format. Serial Cloner

also import files saved in the Vector NTI, MacVector, ApE, DNAstar,

pDRAW32 and GenBank formats. Import from VectorNTI multi-file format
Sequence' is also supported. Powerful graphical display tools and simple interfaces
help the analysis and construction steps in a very intuitive way. Serial
Cloner 2.5, handles Annotations and Features both in the sequence and in
the Graphic Map and can automatically scan for sequence Features.

- Phylogenetic analysis



< C @& addgene.org/protocols/videos/ % * R (‘i?" et |

This website uses cookies to ensure you get the best experience. By continuing to use this site, you agree to the use of cookies.

Addgene is open and shipping!

 Learn more about order and deposit processing
« Browse COVID-19 and coronavirus plasmids & resources

Q Search @ LogIn | Create Account @TrackOrder

'O a d dge N e Browse Catalog -  Deposit~  Education & Tools - Help Center ~

Educational Resources / Addgene Videos

mj Addgene Videos

Browse Addgene's collection of video content. Find video protocols, tips on using Addgene's resources, and career advice. For written lab protocol material, visit our Addgene Protocols
page. Please feel free to email us at help@addgene.org with any questions.

N ®

[+]

Protocols How-To Videos Career Videos




& applied-maths.com/applications/staphylococcus-aureus-spa-typing w R

COMPANY REFERENCES CONTACT

Manage. Analyze. Discover.

LAPPLIED]
MATHS

A BIOMERIEUX COMPANY

HOIME » SOFTWARE » BIONUMERICS » APPLICATIONS » STAPHYLOCOCCUS AUREUS SPA TYPING

Staphylococcus aureus spa typing

The spa typing technique uses the sequence of a polymorphic VNTR in the 3’ coding region of the S. aureus-

specific staphylococcal protein A (spa). Each new base composition of the polymorphic repeat foundina m—

strain is assigned a unique repeat code. The repeat succession for a given strain determines its spa type. A QUOTE

The individual repeat length for the spa VNTR is usually 24 bp, but exceptions of 21 to 30 exist. Although

spatypingis a single-locus typing technique, it offers a subtyping resolution comparable to more expensive

and/or laborious techniques such as MLST and PFGE. The technique is widely used for sub-typing of .

aureusin hospital and outbreak settings. ) T

BioNumeries 1"

Spa gene applications

» AFLP-based band scoring
« Antibiotic resistance profiling
« Community Fingerprinting
1 Sequence: » Diversilab genotyping
r5 2 « Functional genotyping

GAGGAAGACAACAACAAGCCTGGCAAAGAAGA . -
« HIV drug resistance prediction




- 2> C | a Lebi.ac.uk/ena/data/view/AFSDO262 %) @ \'!(_" Paused )

EMBL-EBI Services = Research | Training | About us

|

Advance

Message posted 21.4.20.

We recommend that you subscribe to the ENA-announce mailing list for updates on services.

support.

Sequence: AF500262.1

Staphylococcus aureus IcaA (icaA) gene, partial cds.

View: Download: XML/,
Organism Molecule type Topology Data class Taxonomic Division
Staphylococcus aureus genomic DNA linear STD PRO

Sequence length Sequence Version First public Last updated Show Version History


https://www.ebi.ac.uk/ena/data/view/AF500262

< - C @& abmgood.com/Custom-Cloning-Service.html#abm-category-section?2

ﬁ. '|||" O bm“ m=1_866-757-2414 or Contact Us

Overview Service Details Additional Info Related Products

Service Details

Core Services

SERVICE NAME DESCRIPTION UNIT CAT. NO. PRICE
Economy Gene e For non-complicated sequences 1.0 ug c0o78 $375.00
Synthesis &

Subcloning Synthesize up to 950 bp

Complimentary subcloning into pUC57, EcoRV
site

e Sequence verification to confirm full length
sequence is generated

Sequence must be approved for economy
synthesis by abm



& C & ebiacuk/training * @ '!"‘ paused ) @

# EMBL-EBI %, Services &3 Research & Training © About us Q EMBL-EBI

Training

Overview Train at EMBL-EBI Train outside EMBL-EBI Train online

Coronavirus information for participants

The onsite course and conference programme at EMBL has been paused until the end of June 2020.

We aim to continue offering our advanced training for the scientific community however we safely can. While some events have been cancelled, many have been rescheduled for
a later date and others will be delivered as virtual events.

Registration is open for onsite courses and conferences starting after 1 July and for the virtual events. All registration fees for any events which don’t take place due to the
COVID-19 disruption are fully refundable.

You can find further information for participants of events at EMBL Heidelberg h




* O | d

@ ebiacuk/training

Train at EMBL-EBI Train outside EMBL-EBI Train online

models, which are provided by the InterPro’s
member databases.

First come, first served

July 2020

6 Cancer genomics (Virtual)

European Bioinformatics Institute (EMBL-EBI) -
Wellcome Genome Campus, Hinxton, Cambridge,
United Kingdom

6th - 10th Jul

The delivery of this course has changed from face-
to-face to virtual and that the date has moved back
one week.

Open application with selection

Systems biology: From large datasets to
biological insight (Cancelled)

associated bioactivities. Some basic
understanding of...

ChEMBL: Quick tour

Author(s): Louisa Bellis

This quick tour provides a brief introduction to
ChEMBL, the EBI's chemogenomics resource. For
a more detailed walthrough of ChEMBL, have a
look at our ChEMBL: Exploring bioactive drug-like
molecules tutorial.

Complex Portal: Quick tour

Author(s): Birgit Meldal

This quick tour provides a brief introduction to
EMBL-EBI's Complex Portal: a manually curated,
encyclopedic resource of macromolecular
complexes from a number of key model
organisms.

Complex Portal: webinar

Author(s): Birgit Meldal

Birgit Meldal gives an introduction to the Complex




- C @ genomicseducation.hee.nhs.uk/education/taught-courses/application-of-genomics-in-infectious-disease/

[DXADaD [ .
Genomics Education Search (hit retur
Programme
Home | Education | Genomics in Healthcare | Blog | News & Events | Aboutus
Description Funding rules Timetable FAQs Make an enquiry
Start date

Imperial College London 29th March 2021

Queen Mary University of 2020
London / University
College London

St George’s, University of 07th December 2020
Londeon / King’s College
London

University of Birmingham 2020
University of Cambridge 05th April — 07th June 2021
University of Exeter 11th — 15th April 2021

University of Manchester 2020



https.//www.genscript.com/value-added-tool-

« > cC

GenScript®

Make Research Easy
Reagent Services

Most Popular Services

W Proteins for
4 COVID-19
Research "ew!

COVID-18
Services and
Products

COVID-19
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Antibodies MW
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Peptide Service
New!

CRISPR sgRNA

| Services /%
Sample!
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Gene Synthesis

Q

Molecular Biology
Gene Synthesis
DNA Fragments

Combinatorial DNA
Library Assembly

Site-Directed
Mutagenesis

ORF cDNA Clones
Plasmid DNA Preparation
DNA Sequencing
Precision Mutant
Libraries &/

Oligo synthesis
applications

NGS total solutions Me¥

DNA/RNA Qligo
Synthesis

Precise Synthetic Oligo
Pools

2019-nCoV gRT-PCR
Detection Assay Ve

Catalog Products

Applications Resources Investors About Us
Peptide Synthesis Protein Expression
Peptide Synthesis Bacterial Expression
Services

Insect Expression
Express Peptide

Mammalian Transient
Synthesis

Expression

Peptide Library Services Recombinant mAb

Peptide Array Services Production
Neoantigen Peptide High Throughput mAb
Service Production
CRISPR/Cas9 Proteins for COVID-19
Genome Editing Research
CRISPR Plasmids

Synthetic sgRNA

Services oW

Single-Stranded DNA

Synthesis Vew!

CRISPR Libraries
CRISPR Cell Lines

Microbial Gene Editing
Services

@i experience. Read our Privacy Policy to find out mere.
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Antibody Services

Custom Monoclonal
Antibodies

Custom Rabbit
Monoclonal Antibodies

Custom Polyclonal
Antibodies

Anti-idiotype Antibodies

Therapeutic Antibody
Discovery
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Antibodies V&%

* @  @rud) O

; SignInv
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C & cd-genomics.com/ordering.html?t=Gene%20Expression%20Profiling%20Microarray%20Service ¥ © ‘i" Paus

Tel: 1-631-275-3008 (USA) 44-208-144-6005 (Europe)  Email: info@cd-genomics.com B8 NGS Panels for SARS-CoV-2 Detection and Research

The Genomics Services Company

i N =
’Q Genon“cs @ CONTACT US D/ INQUIRY

Home  Sequencing v Bioinformatics v Microarray v Applications v Resource v Company v
Whole Genome SNP Genotyping ~ SNP Fine Mapping CNV Genotyping DNA Fragment Service
Genotyping by Sequencing (GBS) MassARRAY SNP Genotyping CGH Microarray Service Microsatellite Genotyping
SNP Microarray Hi-SNPseq Microsatellite Instability Analysis
2b-RAD SNaPshot Microsatellite Development
TagMan SNP Genotyping Hi-SSRseq

&9 Give & Go Prepared
5
/ 45 Ramsey Rd

Online Inquiry
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?&SnapGeneQD FEATURES v VIEWER RESOURCES v SUPPORT v PRICING & MY ACCOUNT FREE TRIAL

Clone Smarter and Faster

SnapGene is the easiest way to plan, visualize, and document your everyday
molecular biology procedures.

Try for Free m




@ snapgene.com/resources/plasmid-files/ w »

‘73 SnapGene® FEATURES v VIEWER RESOURCES ¥ SUPPORT v PRICING & MYACCOUNT FREE TRIAL

Plasmid Files
Coronavirus Resources

Tips for Restriction
Cloning

Gateway® Cloning
Gibson Assembly®
In-Fusion® Cloning

Home » Resources » Plasmid Files TA & GC Cloning

TOPO® Cloning

Your time is valuable!

Our software is designed to save you time. As part of that effort, we supply Q
carefully annotated files for common plasmids. Click on the links to view the
plasmid collections.

Search

Your time is valuable!
These combined DNA sequence and map files can be opened with

N , Plasmid Sets v
57\ SnapGene or the free ﬁ) SnapGene Viewer.




@ snapgene.com/buy-snapgene/academic/

% SnapGene® FEATURES ¥ VIEWER RESOURCES ¥ SUPPORT ¥ PRICING &MY ACCOU

Academic

Home » Buy SnapGene » Academic

Standard Licenses

Annual Subscription $295 $645 $995

Permanent License* $885 $1,935 $2,985

*Includes 12 months of updates

License Type: @ Subscription ) Permanent

10-pack Additional 5-packs
$1,395 $425

$4,185 $1,275

Login
Alreadv a customer? Login to renew






