Biology 644

Old Title: Bioinformatics for Molecular Biologists

Potential New Title: Integrated Bioinformatics
Using R for Both Wet and Dry Scientists




Markov Models

A A stochastic(probabilistic) model that assumasitaeviarkov property

A Markov property is satiigfietiwrtentbecconditional probatiility distvibution of future
states of ihe pracessc(eandiionalronchb thapash andepresentalues) ends aniyyunonn
the present sttt that is, giventtheppresenthbéuuiurel doesonai-gepench onetpast

A Markov cliain(discrete-time Markov clisiinor DTIVIC) undergoestttansitionsfsenveae
state to anotherin a state spavec

A Itis aranttomppreeessusiiglhheharaeterizvedrasmory-less: the next state
dependsonly on the current state and not on tthe ssegeence fof\events dbat
precedledliit.

A A Hidden Markov modell (HMM) is asstatisticahMakkovraoeahin/wbicththe/systemeibging
modeled iiszassumeddode @ Measkoyr precess witho bserwed (hidden) states.

A First usetiinspeectand handwriting recognitiom

A In biology, fireguentlyusseddo preédiciene tiracikss splice sitis; chromatin staties;
Cp&islands; protein folding confarimistionss binding sitess CRLY ete.




Nth Order Markov Model

A NNBFtS iINEamd of GedGEismdenmédioddid thegnbdeld S Y 2 RS f

A How manypositionsin the seguenesyolhavetmok backto predict the next syritisll

A Mononucleotide Comténnis a0™ Order Markow Ntk |

A  Bestwisualizedby State Tramsition Dixgemm
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1st Order Markov Model

LooksHaak/d position in the segueneEGATTGATEEAMEX. R etir@ine RS ircS NNt oY the ndktK S LINE
Aucleotide

A Bestwisualizadby State Transition Dikgaim




1st Order Markov Model with Begin and End States

A Add 2 additional States; Begimand End) that model the startingsand:edding dehavidoifar a




LLooks bacl2 positions in the sequencCGATCGATCGA-KA\@) Rtermine the probability of thenext

nucleotide

Forl Order Modelthat were 4 states in theState Transition Diagrar(not including theBeginand EndStates). How many
will there be the2" Order Mode? How manytransitions will there be the2'” OrderModel?
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