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Biosciences advance	

Training follows curricula	


How can bioscientists stay up to date?

Current problem in Bioscience 
Training 

!
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Mathematics for precise, quantitative description	

Computer programming for digital implementation 	


Engineering concepts for rational handling	


Solution for Bioscience Training

http://sysmic.ac.uk
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Systems eTraining in the 
Biosciences 

2012-2016, £1m	

1,250 places over 3 years



SysMIC: the consortium

UCL, UL Birkbeck, U Edinburgh, OU



SysMIC: the UCL team

Geraint Thomas, Chris Barnes, Phil Lewis, Nadine Mogford, GB



SysMIC Courses

Test:  
	 September 2012 (20 London DTP students) 

!

Currently: 
	 about   400 trainees (different backgrounds) 

!
[ Reservation for April 2014:           >200 ]



SysMIC Courses
BBSRC DTPs: 
!

Oxford 
Bristol / Bath / Exeter 
Glasgow 
Durham 
Warwick 
Manchester 
Nottingham / Rothamstead 
Reading 
!

!

Cambridge 
London (UCL, King’s, RVC...) 
Newcastle 
Liverpool* 
Edinburgh*          

     * from April 2014



Modular structure 

3 modules – 6 months work  – 5 hours / week	  

1: Basic skills	  

2: Advanced skills	  

3: Supervised projects

SysMIC Courses
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SysMIC session

Materials - Tasks - Tests



SysMIC quiz

Self-assessment



SysMIC forum



SysMIC Interactive Applet

Elowitz, M B and Leibler, S,  Nature 403 (6767),  335--338 (2000)

Repressilator

http://sysmic.ac.uk/html_module1/1.9-the-repressilator.html


SysMIC Interactive Applet

Elowitz, M B and Leibler, S,  Nature 403 (6767),  335--338 (2000)

Repressilator

http://sysmic.ac.uk/html_module1/1.9-the-repressilator.html


SysMIC Exercises

Textbook PDF 
contains 

exercises but no 
solutions	


!



SysMIC Exercises

Online version of 
textbook contains 
clickable solutions	




SysMIC Online: Moodle

http://sysmic.ac.uk
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SysMIC Online: Moodle

http://sysmic.ac.uk

Additional web materials

http://sysmic.ac.uk
http://sysmic.ac.uk/
http://sysmic.ac.uk/moodle/pluginfile.php/764/mod_resource/content/3/M2_1%20Webmaterial.pdf


Classical vs. Knowledge-based

SysMIC 	

Training Approach
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Classical



SysMIC 	

Training Approach

✦ Starting Point: Are two AA sequences similar? 
(Context: Find homologs of a new sequence)




✦ Concept: Scoring matrix


SysMIC 	

Training Approach



✦ Task: create scoring matrix for two example 
sequences


SysMIC 	

Training Approach



NCBI 
Web 
Tool

SysMIC 	

Training Approach



Use of 
Scoring 
Matrix

SysMIC 	

Training Approach



Module 1 - Overview

‣ Basic	  MatLab	  

‣ Networks	  
‣Modelling	  

‣ Sta6s6cs



Module 1 - Overview

‣ Basic	  MatLab	  

‣ Networks	  
‣Modelling	  

‣ Sta6s6cs



Module 1 - Overview

‣ Basic	  Matlab	  

‣ Networks	  
‣Modelling	  

‣ Sta6s6cs



Module 1 - Overview

‣ Basic	  Matlab	  

‣ Networks	  
‣Mechanis6c	  Modelling	  

‣ Sta6s6cs

Epo Induced Signaling



Module 1 - Overview

‣ Basic	  Matlab	  

‣ Networks	  
‣Modelling	  

‣ Sta6s6cs



Network Analysis 

Training Outcomes

Data:	


A. Vinayagam, et al., A directed 
protein interaction network...        
Sci. Signal., 4(189):rs8, 2011. 	




Mini Projects 
!
!
!
!
!
!
!
!
!
!
!
!
!
!

Training Outcomes



Modelling 
!
!

Simulation 
!
!
!
!
!

MatLab Code 
!
!
!
!
!
!

Interpretation

Training Outcomes



Quizz 

Training Assessment



Module 2 - Overview

‣ Launch	  October	  2013	  
‣ Six	  month	  dura7on,	  5	  hrs	  per	  week	  

‣ Apply	  tools	  from	  Module	  1	  to	  biological	  research	  

‣Mathema7cal	  topics	  
✓ Func7ons	  of	  more	  than	  one	  variable	  
✓More	  on	  linear	  systems	  
✓Discrete	  systems	  
✓ Systems	  of	  ordinary	  differen7al	  equa7ons	  
✓Diffusion	  systems	  
✓ Stochas7c	  systems	  
✓Data	  handling	  
✓Modelling	  challenges	  II
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Systems Biology – Multiple Levels Perspective

TUNEL	  
Prolifera/on	  
Migra/on

Morphology
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Reac7on	  kine7cs

�42

Glycoly7c	  
oscilla7ons



sysmic.ac.uk

Ion	  channel	  ga7ng

�43

Transi7on	  matrix



sysmic.ac.uk

PaQern	  forma7on

• Reac7on-‐diffusion	  models

�44



sysmic.ac.uk

Biological	  noise

�45

Bistability	  is	  one	  of	  the	  origins	  of	  heterogeneity	  in	  biological	  system	  
	   -‐	  an7bio7c	  resistance	  in	  bacteria	  
	   -‐	  this	  behaviour	  is	  exploited	  in	  many	  biological	  systems



Successful papers 



Successful papers 



Grant Opportunities 



Job Opportunities 



SysMIC Development 

‣ Segment,	  annotate	  &	  hyperlink	  videos	  

‣ Live	  training	  sessions	  

‣ Virtual	  data	  environments	  (individual)
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