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Estimating Parameters and Running Forward . : :
T 39
. . . A Unified “GRNstruct” Data Structure Passes Data through the Multiple GRNmap Routines
Simulations with GRNmap
e A gene regulatory network (GRN) consists of transcription factors that control e The general work flow of GRNmap was already established by previous members of our group. GRNmap first reads the spreadsheet and packages all required
the gene expression of other transcription factors. The dynamics of a GRN data. Most of the reported bugs arise from this stage due to mismatch between user inputs and GRNmap's expected inputs. The data is then passed into a series of
describe how expression in the network changes over time. functions that conduct the estimation and forward simulation. An Excel file of the results with the corresponding graphs of individual gene expression over time are
e GRNmap is a MATLAB software package that models the dynamics of a GRN then returned to the user.
by solving ordinary differential equations (Equation 1) to estimate (Eq. 2) its e GRNmap’s data structure is a GRNstruct which is filled by values read from the input spreadsheet created by the user. The GRNstruct is passed through different
weights, production rates, and expression thresholds of genes. routines which change the values inside.
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e GRNmap outputs a new Excel workbook and a .mat file that contain the original :
input worksheets, optimized parameters, and simulation diagnostics. Graphs of Figure 3 Above are the ch_ang_es we implemented to mitigate software crashes, incorrect calculations, or readability issues. The boxes outlined in red signify the additions to the functionality of the
gene expression over time are also created. code while the red cross signifies a removal.
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Improved Data Structure Allows for Missing Code Refactored to Localize Global Variables

Expression Values

e One of the features we've added is the ability to have missing data in the e The previous version of GRNmap was cluttered with global variables (shown e Continue refactoring efforts

expression data worksheets loaded into GRNmap. in red in Figure 4) which often caused side-effects during execution. e Address current and future bugs that may arise
e The previous data structure pulled the information directly from the Excel e The holdover of values in the global variables caused bugs when users ran e [ncrease test coverage which is currently ~60%

table, preserving their position and location. the model twice in a row. e Add new features for data analysis requested by the GRNmap data analysis
e \When missing values were encountered, it caused an error which crashed the e \We've isolated the variables to the scopes of where they are used; opting to team members

program. either place them into the GRNstruct, or dereference them once used.

e Our change now groups together all of the data for a gene at a specific time
point into a matrix, where the relative position of the data is preserved by an
index in the lower row of the matrix.

e Since real-world data can contain omissions, this more complex structure

allows our users to input expression data sheets that better reflect biological ﬁ producti : - te  weigh i
data gathered from a laboratory setting. , 'on_function  production_ra eight_matrix
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/‘,,) genes thresholq degradation_rate The latest GRNmap executable (57 downloads) and source code (49 downloads)
are available for download at http://kdahlquist.github.io/GRNmap/downloads
under a BSD Open Source license.
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Figure 4: Global variables (top) being localized into the separate routines that need them We would like to thank Nicholas A. Rohacz, Alondra Vega, Katrina Sherbina, and Juan Carrillo for their previous work on the
(bOttOITI). The blue boxes represent the main routines of GRNmap as shown in Figure 3. The GRNmap program. This project was supported by the Summer Undergraduate Research Program at Loyola Marymount University

Figure 2: A comparison of the previous data structure (/eft) and the new data structure (right)_ words shown in black represent the variables that are changed and inserted into the GRNstruct. (T.A.M.R), NSF-DMS award #0921038 (K.D.D., B.G.F.), and the Clarence Wallen, S.J. Chair in Mathematics (B.G.F.).
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