a- I| e .-|I| by g J I |l I|
TSP i ¢ Yrp =W/ dip

Sy e o TR 4 e i ,'.'l_.{-'_':--H:"":!I."IH VH, 9

CLa M 0+ e =

! ey _ ' 4H1l3r|'_2h.r.l{,ﬂ-=.rr- 4O ;

I

'-._ _l.||l {I.IEII I||Iu.L| t -I|.-L| E‘l -|'-|_j

T

. l :Br'.*:ﬂ
i d
¢ a
o 0 'Llllullllll.ll_q - L.'l'-:l l|"'|_|'|:I"I - 1I,." i

= o H,L #
T l“" |' 0,0 SO, 5y‘,Akf-ha nst&é&ﬁl ‘ssra

Y JH,0 ')
TR AN~y

What is Mathematical Biology?

o Mathematical biology refers to the area that involves the development of mathematical tools
Pyth on BaS ICS ol like models and analysis to understand and explain biological systems. It principally involves
the use of models to interpret biological phenomena.

Basic terminal commands

Is - list all files & folders in current directory What’s Involved?
cd - change directory

tab - auto-completes file o Uses mathematical models and tools E

and k4 keys - scroll through previous commands . W k .
O Interprets results to gain biological insights

Python syntax Mathematical Modelling:

Printing Output: printS o |:---_|'j{ "hello world" :|
whatever is inside the
quotes “”

O Models cellular processes, population growth, disease spread, ecological interactions,
5+ hello world and genetic inheritance
o0 Agent-based modelling can be used to model cellular processes

Variables:
¥x_int = 5 #integer !
¥_Float = 4.0 #float (decimal)
¥_string = "word" #string (text)
x_list = [1,4,5,10,0,1] #1list Outer Membrane Proteins . 1
OMPe) are 3 close ot mroeins | BaCkground Info: Design Models
Loops: found in the outer membrane Agents in our biological model:
of Gram-negative bacteria.
1,2,3,4,5]:
2 ’ 0 A A structural protein that anchors the outer ﬁ.} ' I
0 ) 5 i mp membrane to the cell wall for stability. ol @

Maths with variables If/else conditions: Porin channels that allow passive diffusion of small
var =7 if - first condition Omp C/F | les into th I
var = var + 1 (new var) elif - else if (2" condition) molecules Into the cell.

else - everything else

var = & o _ LptD A transporter that inserts lipopolysaccharides (LPS)

Brint(var) for 1 in range(6): _
' into the outer leaflet of the outer membrane.

var = var+2 1T i<3:
print({wvar)

A key component of the BAM complex that folds and
inserts outer membrane proteins. Looks like a barrel.

BamA

mirror modilse
R1rror mDd.use ¥ I alse 0 "

0 o5 Our Project

Position of OmpA

Scatterplot
o f:
Graph Number of Agents over Time
—— OmpA
60 - OmpCF
—— BamA
—— LPS
30 + LptD
@ —— num_PP
T 40 -
=T
‘s
T 30
=]
E Code for
20 -
ScatterPlot
10 -
of = I
@ 0 10 20 30 40 50 J

"' Biological rme <o
Model Sl



