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Gene-Prediction Programs Based on Comparative Genomics

http://www.sanger.ac.uk/Software/analysis/doublescan
http://baboon.math.berkeley.edu/~syntenic/slam.htmi
http://genes.cs.wustl.edu

http://genome.nhgri.nih.gov/genemachine
http://genes.mit.edu/GENSCAN.htm|
http://genes.mit.edu/genomescan
http://www.softberry.com/berry.phtml?topic=index&group
=programs&subgroup=gfind

http://www.cbs.dtu.dk/services/HMMgene
http://www.fruitfly.org/seq_tools/genie.html
http://compbio.ornl.gov/Grail-1.3
http://www.ebi.ac.uk/genemark
http://genome.imim.es/software/geneid
http://genetics.mgh.harvard.edu/doc/genefinder.doc.html
http://obesitygene.pbrc.edu/~eesnyder/geneparser.htm
http://rulai.cshl.org/tools/genefinder
http://genome.cs.mtu.edu/aat.html
http://industry.ebi.ac.uk/~thanaraj/MZEF-SPC.html

http://www.tigr.org/~salzberg

http://www.itba.mi.cnr.it/webgene

Alignment-Based Gene-Prediction Programs

http://www-hto.usc.edu/software/procrustes
http://www.ebi.ac.uk/Wise2
http://bioinformatics.iastate.edu/cgi-bin/sp.cgi
http://cbrg.inf.ethz.ch/Server/subsection3 1 8.html

Predicting ORFs and Splice Sites

http://analysis.ccgb.umn.edu/diogenes/index.html
http://www.ncbi.nlm.nih.gov/gorf/gorf.html
http://tubic.tju.edu.cn/cgi-bin/Yeastgene.cgi
http://www.cbs.dtu.dk/services/NetGene2
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STRUCTURAL PROTEOMICS

UNIVECTOR

Rare-cutting restriction enzymes; Cre recombinase; cre-loxP site

Orientation of Cloned DNA:
Enforced by the polarity of the cre-loxP site

Advantages:

- Broadly optimized and ready for standardized high-throughput cloning
manipulations including automation

- Allows for expression of ORF-encoded proteins with tags at the N-terminus

GATEWAY

Lambda integrase protein (Int); Lambda Excisionase protein (Xis); E. coli IHF
protein atft recombination sequence

Orientation of Cloned DNA:
Maintained by use of non-compatible att recombination site

Advantages:

- Broadly optimized and ready for standardized high-throughput cloning
manipulations including automation

- Allows for expression of ORF-encoded proteins with tags at either the N- or
C-terminus

- New vector and sequencing protocols have improved the ability to
sequence-validate master clones

CREATOR

In-Fusion enzyme system; In-Fusion enzyme (In-Fusion enzyme system); Cre
recombinase (Clontech Creator system); cre-loxP site

Orientation of Cloned DNA:
Enforced by the polarity of the cre-loxP site

Advantages:

- Broadly optimized and ready for standardized high-throughput cloning
manipulations including automation

- Allows for expression of ORF-encoded proteins with tags at either the N- or
C-terminus

- Uses splicing as a mechanism to add tags directly to the C-terminus

FUNCTIONAL PROTEOMICS

~

SUMMARY

Proteins and RNAs form complex biological systems through intricate networks of physical and functional interactions. Large-scale studies aimed at a molecular understanding of the structure, function, and dynamics of proteins and RNAs in the context
of biological networks require high-throughput strategies to manipulate nearly complete sets of protein-encoding open reading frames (ORFeomes), gene promoters (promoteromes), and non-coding RNAs.

“Resource” informs on various tools used to predict ORFeomes (Zhang et al. 2002) and lists URLs of genome annotation databases. This information constitutes the “parts lists.”

"Assembly” presents the basic features of recombinational cloning (RC) strategies required for the "mass production of parts from the parts lists." Three RC methods are featured: Univector, Gateway®, and Creator™. Please note that this list is not
comprehensive (see e.g. Zhang et al. 1998; Paddison et al. 2004). Using RC, ORFeome resources are first generated as "Entry” or “Master” clones, which are transferred subsequently into expression vectors for downstream applications.

“Application” illustrates examples of high-throughput assays used to study protein networks, i.e. the manipulation of the “parts,” and the flexibility of ORFeome resources in this context. Entry or Master clones can be used as template to produce PCR
products in microarray experiments, which in turn provides information on network dynamics (Kim et al. 2001). Other applications require exogenous production of thousands of proteins. High-throughput yeast two-hybrid systems allow the mapping
of interactome networks (Li et al. 2004). Localization of expression mapping, or "localizome” projects, require the manipulation of both promoteromes and ORFeomes (Hope et al. 2004; Dupuy et al, 2004). The goal of structural proteomics is to solve
the structure of all protein foids (see e.g. Luan et al. 2004; Chance et al. 2004 [X-ray diffraction pattern of a protein crystal and protein structure courtesy of Hari Jayaram, Baylor College of Medicine, Houston, TX.]). Among the tools currently available
for functional proteomics, reverse transfection is based on exogenous expression of proteins in mammalian cells using transfected cell microarrays (Ziauddin and Sabatini 2001).
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