The  MIAME Checklist for array based CGH experiments (draft December 2005)

The purpose of this checklist is to guide authors, journal editors and referees in helping them to ensure that the data supporting published results based on array CGH experiments are made publicly available in a format that enables unambiguous interpretation of the data and potential verification of the conclusions (see [1]). For more detail regarding the rationale of MIAME see [2]. MGED strongly recommends that the data is made publicly available through one of the public repositories for microarray data (see [3]). 

Experiment Design:

· The goal of the experiment – one line maximum (e.g., the title from the related publication) 

· Systems approach to refining genome annotation
· A brief description of the experiment (e.g., the abstract from the related publication) 
· Genome-scale models of Escherichia coli K-12 MG1655 metabolism have been able to predict growth phenotypes in most, but not all, defined growth environments. Here we introduce the use of an optimization-based algorithm that predicts the missing reactions that are required to reconcile computation and experiment when they disagree. The computer-generated hypotheses for missing reactions were verified experimentally in five cases, leading to the functional assignment of eight ORFs (yjjLMN, yeaTU, dctA, idnT, and putP) with two new enzymatic activities and four transport functions. This study thus demonstrates the use of systems analysis to discover metabolic and transport functions and their genetic basis by a combination of experimental and computational approaches.
· Keywords, for example, deletion, gain, amplification, polymorphisms detection, strain determination (the use of MGED ontology terms is recommended). 
· Annotation, gene determination, growth substrates
· Experimental factors - the parameters or conditions tested, for example, disease state, strain, species isolate (the use of MGED ontology terms is recommended).

· Wild type Escherichia coli K-12 MG1655 was cultured in 3 different media conditions: d-galactonate γ-lactone, l-galactonate γ-lactone, and thymidine minimal (M9) media under aerobic conditions. These were grown at mid-exponential phase prior to microarray analysis. Other experiments were done, but didn’t involve microarray analysis.
· Experimental design - relationships between samples, treatments, extracts, labeling, and arrays (e.g., a diagram or table).
· Multiple metabolic gene deletions were done in Escherichia coli K-12 MG1655 and then grown in 3 different media conditions: d-galactonate γ-lactone (2 g/L), l-galactonate γ-lactone (2 g/L), and thymidine (2 g/L) minimal (M9) media under aerobic conditions.
· Controls (WT) were taken from previous studies using a wide array of other carbon sources.
· Quality control steps taken (e.g., replicates or dye swaps).
· 3 replicates of each growth substrate tested

· Links to the publication, any supplemental websites or database accession numbers.

· DOI: 10.1073/pnas.0603364103
Samples used, extract preparation and labelling: 

· The origin of each biological sample (e.g., name of the organism, the provider of the sample) and its characteristics (e.g., gender, age, developmental stage, strain, or disease state). This information must not compromise the patients anonymity – legal and ethical requirements take the precedence. 

· Escherichia coli K-12 MG1655, provided by the American Type Culture Collection (ATCC).
· Manipulation of biological samples and protocols used (e.g., stress, drugs).

· Batch experiments were conducted in triplicate in 250-ml Erlenmeyer flasks. Strains were precultured overnight in 2 g/liter glucose-supplemented M9 minimal medium, resuspended in M9 minimal medium with no carbon source, and transferred to a new medium with a starting OD (at 600 nm) equal to 0.05. All carbon sources were tested in M9 minimal medium (6.8 g of Na2HPO4, 3 g of KH2PO4, 0.5 g of NaCl, 1 g of NH4Cl, 2 ml of 1M MgSO4, and 100 μl of 1 M CaCl2 per liter) with a concentration of 2 g/liter.
· Experimental factor value for each experimental factor, for each sample (e.g., ‘disease state  =  AML’ for a sample in a time course experiment).
· Carbon source = d-galactonate γ-lactone (2 g/L), l-galactonate γ-lactone (2 g/L), and thymidine (2 g/L). 
· Technical protocols for preparing the hybridization extract and labeling. 
· Affymetrix (Santa Clara, CA) E. coli antisense genome arrays were used for all transcriptional analyses. Each experimental condition was tested in triplicate using independent cultures and processed following the manufacturer's recommended protocols. Six replicates of the wild-type strain grown on glucose were used for the reference point. Briefly, cultures were grown to midexponential growth phase (A600 ~ 0.5). 3 ml of culture was added to 6 ml of RNAprotect (Qiagen, Valencia, CA), and RNA was isolated using RNeasy kits (Qiagen, Valencia, CA) following the manufacturer's instructions. Total RNA yields were measured using a spectrophotometer (A260), and quality was checked by visualization on agarose gels and by measuring the sample A260/A280 ratio. cDNA synthesis, fragmentation, and terminal labeling were conducted as recommended by Affymetrix. (according to the Affymetrix protocol for E. coli Antisense Genome Arrays) (available at www.affymetrix.com). 
· External controls (spikes), if used.

· None.
Hybridization procedures and parameters:  

· The protocol and conditions used for hybridization, blocking and washing, including any post-processing steps such as staining.

· Hybridization was performed in an Affymetrix Hybridization oven at 45oC and 60 rpm for 16 hours, according to the protocol listed above.
Measurement data and specifications: 

· Data

· The raw data, i.e. scanner or imager and feature extraction output (providing the images is optional). The data should be related to the respective array designs (typically each row of the imager output should be related to a feature on the array – see Array Designs). 
· CEL files are in Z:\.......

· The normalized and summarized data, i.e., set of quantifications from several arrays upon which the authors base their conclusions (for gene expression experiments also known as gene expression data matrix and may consist of averaged normalized log ratios). The data should be related to the respective array designs (typically each row of the summarized data will be related to one biological annotation, such as clone name or specific oligo). 

· Not reported, but available in Z:\.... 
· Data extraction and processing protocols,

· Image scanning hardware and software, and processing procedures and parameters.

· 1) Equipment: GeneChip® Fluidics Station 400, GeneChip® Hybridization Oven 640, GeneArray® Scanner

· 2) Fluidics Protocal: ProkGE-WS2 for the GeneChip® E.coli Antisense Genome Array, Mini_prok2v1 for the GeneChip® E.coli  Genome 2.0 Array.
· 3) Software: Affymetrix® Microarray Suite on a PC-compatible workstation with aWindows NT operating system.
· Normalization, transformation and data selection procedures and parameters.

· Robust multi-array average and comparison between controls. Differential expression was analyzed with a students t-test in Excel. 
· Definition of chromosomal aberration, polymorphisms or strain determination used for data interpretation

· None.
Array Design:

· General array design, including the platform type (whether the array is a spotted glass array, an in situ synthesized array, etc.); surface and coating specifications and spotting protocols used (for custom made arrays), or product identifiers (the name or make, catalogue reference numbers) for commercially available arrays.

· Affymetrix E. coli Antisense Genome Array  (Part Number 900381)

· http://www.affymetrix.com/products/arrays/specific/ecoli_antisense.affx
· Array feature and reporter annotation, normally represented as a table (for instance see Tables 1, 2 below), including

· For each feature (spot) on the array, its location on the array (e.g., metacolumn, metarow, column, row) and the reporter present in the location (note that the same reporter may be present on several features). 

· For each reporter unambiguous characteristics of the reporter molecule, including 

· Reporter role – control or measurement 

· The sequence for oligonucleotide based reporters

· The source, preparation and the database accession number for long (e.g., BAC, cDNA or PCR product based) reporters

· Primers for PCR product based reporters 

· Appropriate biological annotation for each reporter, for instance a gene identifier or name (note that different reporters can have the same biological annotation)

· See the Affymetrix CDF file from manufacturer.
· Principal array organism(s)
· Affymetrix E. coli Antisense Genome Array  (Part Number 900381)

· http://www.affymetrix.com/products/arrays/specific/ecoli_antisense.affx
Oligonucleotide arrayCGH description file example:

	Feature
	Reporter
	Genome location

	Coordinates on Array


	Biosequence Type
	Sequence
	Reporter Usage

	Chromosome
	Chromosomal position start in kb
Database name with built or freeze number

	Meta

Col
	Meta

Row
	Col
	Row
	
	
	
	
	

	1
	1
	1
	1
	Labelled oligo
	AAAAAAAAAAAAAAAAAA
	Control
Positive 
	_
	_

	1
	1
	2
	1
	Cot-1
	_
	Control
Negative 
	_
	_

	…
	…
	…
	…
	…
	…
	…
	…
	…

	4
	6
	10
	8
	Oligo
	ATGTCCGTTGAATTGG
	Experimental
	11
	11811

	…
	…
	…
	…
	…
	…
	…
	…
	…

	4
	6
	11
	8
	Oligo
	AGTGGCGAGGAGGAGGAC
	Experimental
	15
	12460

	4
	6
	12
	8
	Oligo
	CCACCACCAAGACCTACTCC
	Experimental
	15
	12478


BAC, PAC, fosmid, PCR amplicons, cDNA and/or cosmid arrayCGH description file example
	Feature

Coordinates on Array
	Reporter
	Genome location

	
	Biosequence type
	Unique identifier*
	Clone ID 

(Use Int. clone name)


	Reporter Usage
	Mapping type†
	Accession 1†
	Accession 2*
	Chromosome
	Chromosomal position start or midpoint in kb
Database name with built or freeze number
	Chromosomal position end in kb*

	Meta

Col
	Meta

Row
	Col
	Row
	
	
	
	
	
	
	
	
	
	

	1
	1
	1
	1
	Total human DNA 
	1
	_


	Control
Positive
	N/A
	
	
	_
	_
	_-

	1
	1
	2
	1
	BAC
	2
	RP11-219o07
	Experimental

	STS
	
	
	1
	39885
	39886

	1
	1
	3
	1
	Cosmid
	3
	9H11
	Experimental
	BAC ends
	
	
	5
	43633
	43633

	…
	…
	…
	…
	…
	
	…
	…
	
	
	
	…
	…
	…

	4
	8
	24
	12
	BAC
	5689
	RP11-154N07
	Experimental

	Fingerprint
	
	
	16
	59000
	59002


* column not required to fill out

† Mapping type and accession numbers correspond; give accession numbers or primer sequences used for mapping the spotted probe; e.g. for end sequenced BAC’s; BAC end 1 and BAC end 2, Fingerprint, Marker, Cytoband or Free text (e.g. when numeric positions given under “chromosomal position” have been estimated by e.g. FISH).
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