25 Jotun Hein MMSC Case Study Projects

I have earlier formulated large number of projects, that changed a lot when the
students started, ie I decided to involved the students in the project formulation as
well.

One can home in on an interesting project in 2-3 conversations or possibly even
faster if the student(s) have already something they want to do. If so, I just have to be
convinced, that I can supervise it responsibly.

There at least 3 steps in finding an ideal project:

1 — what are the technical expertise of the student(s): algorithms,
data analysis, stochastic models, dynamical systems,...

2 —whatis the domain of application?

3 — what is the idea/investigation that should be pursued?

On the next slides (mostly without voice), that I hope that you will browse, you should find:
Mini-Projects from the Course, Topics in Computational Biology [TiCB].
Links to lectures mainly given in this course. B

I hope this is interesting and defines what I could supervise in.
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I spend 6-8 months reading and preparing slides. If I read 100 pages/da», ~
this amounts to 20K pages. Sounds like much, but it is less than 10% E ))

real expert will have read.

Topics in Computational Biology

Each year a sub-topic is added [2 weeks] and a sub-topic is deleted
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Some Earlier MiniProjects 1

Stochastic Context Free Grammars in RNA Secondary Structure Prediction
Substitution Models with Rate Heterogeneity
Clustering Biological Networks
uantum algorithms for Protein foldin
Probability Theory of Networks
Inference of Gene Regulatory Networks using Differential Equations
Hidden Markov Models and their Applications to Bioinformatics
Computational Models for Gene prediction
Alignment-based De Novo Prediction of Non-coding RNA
Automated Annotation of Genes
Network flow and its applications to the analysis
Identification of Regulatory Elements — Phvlogenetic Footprinting
Probable and Improbable Paths in Sequence Evolution
Simulative Approach to Alignment
Sequence RAFs
Birth and Death Processes
Haplotype Imputation
Prediction of drug targets
Computational Approaches to Nanopore Sequencing

Molecular Dynamics for Modelling Dimers
Persistent Homology

One Algorithm Fits All

Spiking Neural Networks

Statistical Approach against COVID-19 Pandemic

Multi-objective optimisation technigues applications to gene regulatory network inference
Deep Learning Methods for Modelling Quantitative Structure-Activity Relationships

Deep Learning and Gene expression

Protein Tertiary Structure Prediction

Trial and Error ThePowerof EvolutionandReinforcement Learning

Constructing Phylogenies TheBayesianWay

UnpackingAlphaFold A ReviewofAdvancesinProteinFolding

Deep LearningMethodsforDNA MethylationinCancerStudy

Computational Approaches to Molecular Representations Shallow and Deep Learning Methods
Statistical FineMapping in Genome Wide Association Studies
CRISPR-Cas9GeneEditingMechanism

Genetic AlgorithmsInDrugDesign

Dopamine and Reinforcement Learning

BayesianNeuralNetworksforManagingUncertainty in Biomedicallmaging

The Role of Deep Neural Networks in Neuroscience

Computational Approaches for RNA Secondary Structure Prediction From Nussinov’s Algorithm to E2Efold

Examination by Essay 2020.



https://www.dropbox.com/s/aztgplth2r3n6t4/jA.scfgs.pdf?dl=0
https://www.dropbox.com/s/c35nx9pdj0by0av/projectcomp2.pdf?dl=0
https://www.dropbox.com/s/e6tvo0rg0hedvvq/Ms2a.11.report.ClAlg.pdf?dl=0
https://www.dropbox.com/s/vykncooxgkbj1kc/ms2a.12.s%20rankovic.pdf?dl=0
https://www.dropbox.com/s/8xa24bq00ms69v3/JS.bio_networks.pdf?dl=0
https://www.dropbox.com/s/rzjdbjy6q7iwdbb/JA.NetworkInference.pdf?dl=0
https://www.dropbox.com/s/kkhmlxtpqgfvdr5/Bioinformatics%20Project.pdf?dl=0
https://www.dropbox.com/s/p330a6l5tpv6zrt/JS.gene_prediction.pdf?dl=0
https://www.dropbox.com/s/oul9blr8o88l23a/Ms2a.10.BCBReport.pdf?dl=0
https://www.dropbox.com/s/fdpn6kn3rl1x3or/0079_001.pdf?dl=0
https://www.dropbox.com/s/umppxsg6uzmupqf/network%20flows.pdf?dl=0
https://www.dropbox.com/s/z5mls825rl3614k/Ms2a.10.phylogenetic%20footprinting.Flura.pdf?dl=0
https://www.dropbox.com/s/15fuvnl3gcctbv9/Ms2a.10.MiniProject.pdf?dl=0
https://www.dropbox.com/s/2spq9wuuizg9tmz/simulative-approach-aligning.pdf?dl=0
https://www.dropbox.com/s/tx03iep1hcxn0cf/Sequence%20RAFs.pdf?dl=0
https://www.dropbox.com/s/q8x7z3y0vsmvbj3/Birth%20and%20Death%20Processes.pdf?dl=0
https://www.dropbox.com/s/jpi5c6dpu15fmxu/Imputation%20of%20Haplotypes.pdf?dl=0
https://www.dropbox.com/s/q6mt2sf7igmhjqc/TiCB%2019%20Prediction%20of%20drug%20targets.pdf?dl=0
https://www.dropbox.com/s/oo05famyaftl3cw/TiCB19%20Computational%20Approaches%20to%20Nanopore%20Sequencing.pdf?dl=0
https://www.dropbox.com/s/d32imyynmlx7tcd/TiCB19%20Molecular%20Dynamics%20for%20Modelling%20Dimers.pdf?dl=0
https://www.dropbox.com/s/7z902xcpqw1lzpd/TiCB19%20Persistent%20Homology.pdf?dl=0
https://www.dropbox.com/s/degdibczy6yuu8p/TiCB19%20One%20Algorithm%20Fits%20All.pdf?dl=0
https://www.dropbox.com/s/sqxgj1r7y0s4pae/TiCB19%20Spiking%20Neural%20Networks.pdf?dl=0
https://www.dropbox.com/s/1nhfbamvfuvtsw1/1007562%20Statistical%20Approach%20against%20COVID-19%20Pandemic.pdf?dl=0
https://www.dropbox.com/s/3f53720hsxtha0a/1040199%20Multi-objective%20optimisation%20techniques%20applications%20to%20gene%20regulatory%20network%20inference.pdf?dl=0
https://www.dropbox.com/s/rv7fcb6tyn9gtuo/1017553%20Deep%20Learning%20Methods%20for%20Modelling%20Quantitative%20Structure-Activity%20Relationships.pdf?dl=0
https://www.dropbox.com/s/mntb45yuwo6i3yy/1016674%20Deep%20Learning%20and%20Gene%20expression.pdf?dl=0
https://www.dropbox.com/s/oq58g4fbyhai9l0/1016351%20Protein%20Tertiary%20Structure%20Prediction.pdf?dl=0
https://www.dropbox.com/s/nelsj6tfqss4jlq/1015726%20Trial%20and%20Error%20ThePowerof%20EvolutionandReinforcement%20Learning.pdf?dl=0
https://www.dropbox.com/s/zysdy2mckvq8w4a/1014538%20Constructing%20Phylogenies%20TheBayesianWay.pdf?dl=0
https://www.dropbox.com/s/fe9fmfqhytxo94s/1014264%20UnpackingAlphaFold%20A%20ReviewofAdvancesinProteinFolding.pdf?dl=0
https://www.dropbox.com/s/g5xxh1yvrytyaor/1014019%20Deep%20LearningMethodsforDNA%20MethylationinCancerStudy.pdf?dl=0
Computational%20Approaches%20to%20Molecular%20Representations%20Shallow%20and%20Deep%20Learning%20Methods
https://www.dropbox.com/s/jw3wflw7bppgcgz/1007578%20Statistical%20FineMapping%20in%20Genome%20Wide%20Association%20Studies.pdf?dl=0
https://www.dropbox.com/s/zhtv37stsdzzs90/1045105%20CRISPR-Cas9GeneEditingMechanism.pdf?dl=0
https://www.dropbox.com/s/8pr0a6c25mh6why/1043751%20Genetic%20AlgorithmsInDrugDesign.pdf?dl=0
https://www.dropbox.com/s/qh78pv4oe7mho04/1041742%20Dopamine%20and%20Reinforcement%20Learning.pdf?dl=0
https://www.dropbox.com/s/hwjxfgzxugiq9hn/1040523%20BayesianNeuralNetworksforManagingUncertainty%20in%20BiomedicalImaging.pdf?dl=0
https://www.dropbox.com/s/yictxh8thzyl0tq/1039458%20The%20Role%20of%20Deep%20Neural%20Networks%20in%20Neuroscience.pdf?dl=0
https://www.dropbox.com/s/qu9i08n0qndg7r9/1031657%20Computational%20Approaches%20for%20RNA%20Secondary%20Structure%20Prediction%20From%20Nussinov%E2%80%99s%20Algorithm%20to%20E2Efold.pdf?dl=0
https://www.dropbox.com/s/h08tetvmr7p2w42/SC8%202020%20exam%20questions.doc?dl=0
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Some Earlier MiniProjects Il: 2021

Predictive Computational Modelling for Epidemiology

An Overview of Several Time Series Methods for COVID-19 Forecasting

Causal Inference Methods for Epidemiology of the COVID-19 Pandemic

Modelling the effects of non-pharmaceutical interventions on COVID-19 transmission
Computational Models for COVID-19 Prediction

Mathematical Models of Infectious Disease Transmission

LSTM and GRU for COVID-19 prediction and their limitations

Modelling spread of COVID-19 by incorporating infectious period as a time-delay
Statistical Approach against COVID-19 Pandemic

Deep Learning Methods for Non-Invasive Diagnosis of Neurodegenerative Diseases

. ANALYSIS OF TRANSPARENCY AND EXPLAINABILITY IN APPLICATIONS OF MACHINE LEARNING TECHNIQUES IN CANCER DIAGNOSIS

Generative Adversarial Networks in De Novo Drug Design

. NEUROSCIENCE AND REINFORCEMENT LEARNING- THE PAST, PRESENT AND FUTURE

Predictive Coding- Perspectives from Neuroscience and Artificial Intelligence

Deep Learning models for the prediction of gene expression ab initio from DNA sequence
BRAIN-COMPUTER INTERFACES AND THE USE OF DEEP LEARNING MODELS

Graph Representational Learning in Biomedicine

Computational Biology Essay- The Language of Life- Advances in Protein Language Modelling
MACHINE LEARNING AND LIQUID BIOPSY FOR EARLY DIAGNOSIS OF CANCER

. Alzheimer’s Disease & Machine Learning
. Modelling functional connectivity networks

Unobserved Confounding Problem in Treatment Effect Estimation from Clinical Data

. GRAPH NEURAL NETWORKS FOR LEARNING MOLECULAR REPRESENTATIONS IN DRUG DISCOVERY

Persistent Homology in Computational Neuroscience

. Identity By Descent- bridging population genetics, genomics and evolutionary theory

Phvlogenetic Insights into CRISPR-Cas

. Convolutional Neural Networks Are the livelihoods of radiologists threatened by the improving segmentation capabilities of convolutional neural networks?

Machine Learning and Deep Learning in Binding Affinity Prediction
Protein contact prediction based on multiple sequence alignments

. Predicting Aberrant Splicing with Deep Learning
. Deep Learning for Protein Structure Prediction

Applying deep learning to coarse grained models of molecular dynamics

. Generative Models of Mental Disorders

Applving Markov decision problem_and optimal control theory methods to the stag hunt gcame to phenotvpe Autism Spectrum Condition

. Markov State Models and Protein Folding

From Cognitive Maps to Basis Sets- Models of Cognition in Spatial and Relational Domains



https://www.dropbox.com/s/2fh4fjqxpxwvf0l/TiCB21%20%20Predictive%20Computational%20Modelling%20for%20Epidemiology%201024281.pdf?dl=0
https://www.dropbox.com/s/igeccy0tobmg1vk/1052463%20An%20Overview%20of%20Several%20Time%20Series%20Methods%20for%20COVID-19%20Forecasting.pdf?dl=0
https://www.dropbox.com/s/oe4wylgtu791v35/1048988%20Causal%20Inference%20Methods%20for%20Epidemiology%20of%20the%20COVID-19%20Pandemic.pdf?dl=0
https://www.dropbox.com/s/r22rfoftxzqu6jy/1047831%20%20Modelling%20the%20effects%20of%20non-pharmaceutical%20interventions%20on%20COVID-19%20transmission.pdf?dl=0
https://www.dropbox.com/s/psm7s40g8feihcd/1023795%20Computational%20Models%20for%20COVID-19%20Prediction.pdf?dl=0
https://www.dropbox.com/s/lggym5iu9dz0t2t/1023635%20Mathematical%20Models%20of%20Infectious%20Disease%20Transmission-%20The%20Past%2C%20Present%20and%20Future%20of%20the%20SIR%20Model.pdf?dl=0
https://www.dropbox.com/s/3c8oyiezhhhin4f/1023432%20LSTM%20and%20GRU%20for%20COVID-19%20prediction%20and%20their%20limitations.pdf?dl=0
https://www.dropbox.com/s/3m1ufsobpgonhdq/1026167%20Modelling%20spread%20of%20COVID-19%20by%20incorporating%20infectious%20period%20as%20a%20time-delay.pdf?dl=0
https://www.dropbox.com/s/1nhfbamvfuvtsw1/1007562%20Statistical%20Approach%20against%20COVID-19%20Pandemic.pdf?dl=0
https://www.dropbox.com/s/4d3cruwco5ffixi/1048238%20Deep%20Learning%20Methods%20for%20Non-Invasive%20Diagnosis%20of%20Neurodegenerative%20Diseases.pdf?dl=0
https://www.dropbox.com/s/8za050xaelneec4/1056946%20AN%20ANALYSIS%20OF%20TRANSPARENCY%20AND%20EXPLAINABILITY%20IN%20APPLICATIONS%20OF%20MACHINE%20LEARNING%20TECHNIQUES%20IN%20CANCER%20DIAGNOSIS.pdf?dl=0
https://www.dropbox.com/s/7xyay22qslij379/1051916%20Generative%20Adversarial%20Networks%20in%20De%20Novo%20Drug%20Design.pdf?dl=0
https://www.dropbox.com/s/w9rears66mr7ibc/1050032%20NEUROSCIENCE%20AND%20REINFORCEMENT%20LEARNING-%20THE%20PAST%2C%20PRESENT%20AND%20FUTURE.pdf?dl=0
https://www.dropbox.com/s/f1zmlzce3739qb1/1049264%20Predictive%20Coding-%20Perspectives%20from%20Neuroscience%20and%20Artificial%20Intelligence.pdf?dl=0
https://www.dropbox.com/s/hfy7wusp8jh8s2q/1048808%20Deep%20Learning%20models%20for%20the%20prediction%20of%20gene%20expression%20ab%20initio%20from%20DNA%20sequence.pdf?dl=0
https://www.dropbox.com/s/6u9v9l0d4l6lrzd/1048799%20BRAIN-COMPUTER%20INTERFACES%20AND%20THE%20USE%20OF%20DEEP%20LEARNING%20MODELS.pdf?dl=0
https://www.dropbox.com/s/gps0ekruhkv7nb3/1048263%20Graph%20Representational%20Learning%20in%20Biomedicine.pdf?dl=0
https://www.dropbox.com/s/voquurovguctz0a/1047884%20Computational%20Biology%20Essay-%20The%20Language%20of%20Life-%20Advances%20in%20Protein%20Language%20Modelling.pdf?dl=0
https://www.dropbox.com/s/66chxe3kl7ctr5e/1047662%20MACHINE%20LEARNING%20AND%20LIQUID%20BIOPSY%20FOR%20EARLY%20DIAGNOSIS%20OF%20CANCER.pdf?dl=0
https://www.dropbox.com/s/v81mr47s2tcpmmr/1047637%20Alzheimer%E2%80%99s%20Disease%20%26%20Machine%20Learning.pdf?dl=0
https://www.dropbox.com/s/r7iljsxrp6ouluy/1047602%20Modelling%20functional%20connectivity%20networks.pdf?dl=0
https://www.dropbox.com/s/oumume7vs3eom6m/1047481%20Unobserved%20Confounding%20Problem%20in%20Treatment%20Effect%20Estimation%20from%20Clinical%20Data.pdf?dl=0
https://www.dropbox.com/s/i1kbq9ak92b8y55/1047400%20GRAPH%20NEURAL%20NETWORKS%20FOR%20LEARNING%20MOLECULAR%20REPRESENTATIONS%20IN%20DRUG%20DISCOVERY.pdf?dl=0
https://www.dropbox.com/s/jweln37rz21i2hm/1050380%20Persistent%20Homology%20in%20Computational%20Neuroscience.pdf?dl=0
https://www.dropbox.com/s/e1851p5e409w9xi/1048690%20Identity%20By%20Descent-%20bridging%20population%20genetics%2C%20genomics%20and%20evolutionary%20theory.pdf?dl=0
https://www.dropbox.com/s/ywvcfsfxakkq7q2/1048427%20Phylogenetic%20Insights%20into%20CRISPR-Cas.pdf?dl=0
https://www.dropbox.com/s/j99khoykyx5q079/1026477%20Convolutional%20Neural%20Networks%20Are%20the%20livelihoods%20of%20radiologists%20threatened%20by%20the%20improving%20segmentation%20capabilities%20of%20convolutional%20neural%20networks%3F.pdf?dl=0
https://www.dropbox.com/s/pjzgo78cxkqjipi/1026450%20Machine%20Learning%20and%20Deep%20Learning%20in%20Binding%20Affinity%20Prediction.pdf?dl=0
https://www.dropbox.com/s/ewfsv90xuko3bgn/1025966%20Protein%20contact%20prediction%20based%20on%20multiple%20sequence%20alignments.pdf?dl=0
https://www.dropbox.com/s/41bri4qivjf3umz/1025940%20Predicting%20Aberrant%20Splicing%20with%20Deep%20Learning.pdf?dl=0
https://www.dropbox.com/s/h7evaav4jpgm175/1025717%20Deep%20Learning%20for%20Protein%20Structure%20Prediction.pdf?dl=0
https://www.dropbox.com/s/5no2cx7dxhk7dd7/1025044%20Applying%20deep%20learning%20to%20coarse%20grained%20models%20of%20molecular%20dynamics.pdf?dl=0
https://www.dropbox.com/s/s7rbpwsyby86iot/1024476%20Generative%20Models%20of%20Mental%20Disorders.pdf?dl=0
https://www.dropbox.com/s/p6ro3ic2rz4oxn4/1023744%20Applying%20Markov%20decision%20problem%20and%20optimal%20control%20theory%20methods%20to%20the%20stag%20hunt%20game%20to%20phenotype%20Autism%20Spectrum%20Condition.pdf?dl=0
https://www.dropbox.com/s/6gtipzrzgd2kpsu/1023543%20Markov%20State%20Models%20and%20Protein%20Folding.pdf?dl=0
https://www.dropbox.com/s/zenp8b56d2gcat8/1015156%20From%20Cognitive%20Maps%20to%20Basis%20Sets-%20Models%20of%20Cognition%20in%20Spatial%20and%20Relational%20Domains.pdf?dl=0
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Some Earlier MiniProjects 111:

2022

Evaluating Social Distancing Interventions in the Context of Covid-19 Using Social Network Approaches
The development of spatial models for HIV transmission between heterosexual populations

A Computational Overview of Oceanic Dimethylsulfide (DMS) and Its Impact on Climate Modelling
Genotype-Phenotype Mapping and Alzheimer’s Disease

Assembly Calculus

Deep Learning in COVID-19 Diagnosis and Assessment

Applications of Neural Network based models in the COVID-19 pandemic

A Review on Protein Contact Prediction Methods and the Potential Future Topics in This Field
Neuroevolution of plastic spiking networks: replaying nature’s creative process

A model for Alzheimer’s disease based on amyloid cascade hypothesis

. An assessment of Computational Models and Technigues applied to ADHD
. Computational Models of Human Vision

. Convolutional Neural Networks in Medical Diagnostics

Genomic Motif Representations in CNN First Laver Filters with Varying CNN Architectures
Comparing 2 Different Methods of Recombination Detection of SARS-CoV-2

. AlphaFold, deep learning and protein structure prediction

Computational Neuroscience and Modern Deep Learning: It Takes Two to Tango

. Application of Deep Learning in Diagnosis of Breast Cancer

. Network Science in COVID-19 Modeling

. Computational Network Biology: Predicting Parkinson’s Disease Genes with Network Embedding
. Application and comparison of compartmental and agent-based models in pandemics

. Modeling and predicting climate extremes

. Deep Generative Modelling for One-Shot Molecule Generation
. Brain-Computer Interfaces and Neural Networks in BCIs

. Assessing the effects of non-pharmaceutical interventions in the initial phase of the COVID-19 pandemic with an SIR type model
. Graph Neural Network for Antibody Sequence-Structure Co-design

. A Bavesian Approach to Statistical Genomics Applied to SARS-CoV-2

. Biologically Plausible Neural Networks

. Deep Learning Techniques for Drug-Target Binding Affinity Prediction

. Deep learning generative methods and their impact on drug discovery
. Biological Computing through On-Chip Neuronal Networks

. Deep Learning in Anti-aging Drug Discovery
. Is the brain a quantum computer?

. From AlphaFoldl to AlphaFold2: Development of Deep Learning Methods in Protein Structure Prediction

Bayesian Inference for Infectious Disease Models

. Graph Neural Networks for De Novo Drug Design

. Modelling Aerosol-Cloud Interactions
. Quantum Algorithms for Protein Folding

. Self-supervised Protein Language modelling to generate de novo SARS-CoV-2 Mutational Landscape
. Graph Representational Learning in Computational Neuroscience



https://www.dropbox.com/s/zid36v4op9s2pcg/1033009%20Evaluating%20Social%20Distancing%20Interventions%20in%20the%20Context%20of%20Covid-19%20Using%20Social%20Network%20Approaches.pdf?dl=0
https://www.dropbox.com/s/7c85v82oaszd0al/1033227%20The%20development%20of%20spatial%20models%20for%20HIV%20transmission%20between%20heterosexual%20populations.pdf?dl=0
https://www.dropbox.com/s/u5zt0itp88d40mf/1033473%20A%20Computational%20Overview%20of%20Oceanic%20Dimethylsulfide%20%28DMS%29%20and%20Its%20Impact%20on%20Climate%20Modelling.pdf?dl=0
https://www.dropbox.com/s/moas8s01l7f4exe/1033491%20Genotype-Phenotype%20Mapping%20and%20Alzheimer%E2%80%99s%20Disease.pdf?dl=0
https://www.dropbox.com/s/cw9r9cidlfpnx5v/1033844%20Assembly%20Calculus.pdf?dl=0
https://www.dropbox.com/s/7sqsdd85tyllbd5/1034149%20Deep%20Learning%20in%20COVID-19%20Diagonsis%20and%20Assessment.pdf?dl=0
https://www.dropbox.com/s/dai6xshiiqza726/1034520%20Applications%20of%20Neural%20Network%20based%20models%20in%20the%20COVID-19%20pandemic.pdf?dl=0
https://www.dropbox.com/s/rhz1kee31yg118w/1034547%20A%20Review%20on%20Protein%20Contact%20Prediction%20Methods%20and%20the%20Potential%20Future%20Topics%20in%20This%20Field.pdf?dl=0
https://www.dropbox.com/s/rv84n9t66hlyf44/1034792%20Neuroevolution%20of%20plastic%20spiking%20networks%20-%20replaying%20nature%E2%80%99s%20creative%20process.pdf?dl=0
https://www.dropbox.com/s/s1xa4933enu4dhk/1034870%20A%20model%20for%20Alzheimer%E2%80%99s%20disease%20based%20on%20amyloid%20cascade%20hypothesis.pdf?dl=0
https://www.dropbox.com/s/o7h9yie4re1xo0r/1034891%20An%20assessment%20of%20Computational%20Models%20and%20Techniques%20applied%20to%20ADHD.pdf?dl=0
https://www.dropbox.com/s/dojrfruifnoo23h/1035083%20Computational%20Models%20of%20Human%20Vision.pdf?dl=0
https://www.dropbox.com/s/gx4029f33k6yct9/1035430%20Convolutional%20Neural%20Networks%20in%20Medical%20Diagnostics.pdf?dl=0
https://www.dropbox.com/s/ya6w2eu97rtgwie/1035493%20Genomic%20Motif%20Representations%20in%20CNN%20First%20Layer%20Filters%20with%20Varying%20CNN%20Architectures.pdf?dl=0
https://www.dropbox.com/s/hdpz44medrqjag7/1035627%20Comparing%202%20Different%20Methods%20of%20Recombination%20Detection%20of%20SARS-CoV-2.pdf?dl=0
https://www.dropbox.com/s/2hswrsesmknpgh0/1036108%20AlphaFold%2C%20deep%20learning%20and%20protein%20structure%20prediction.pdf?dl=0
https://www.dropbox.com/s/krt3by0687oi5x9/1036234%20Computational%20Neuroscience%20and%20Modern%20Deep%20Learning%20-%20It%20Takes%20Two%20to%20Tango.pdf?dl=0
https://www.dropbox.com/s/94sja783i1ph0qf/1036257%20Application%20of%20Deep%20Learning%20in%20Diagnosis%20of%20Breast%20Cancer.pdf?dl=0
https://www.dropbox.com/s/sr805nxz0ga89zq/1059179%20Network%20Science%20in%20COVID-19%20Modeling.pdf?dl=0
https://www.dropbox.com/s/0hjf802hkvk8d9h/1059623%20Computational%20Network%20Biology%20-%20Predicting%20Parkinson%E2%80%99s%20Disease%20Genes%20with%20Network%20Embedding.pdf?dl=0
https://www.dropbox.com/s/fz5ex2qj0et9ugx/1059889%20Application%20and%20comparison%20of%20compartmental%20and%20agent-based%20models%20in%20pandemics.pdf?dl=0
https://www.dropbox.com/s/he76o6c97068s87/1060066%20Modeling%20and%20predicting%20climate%20extremes.pdf?dl=0
https://www.dropbox.com/s/tz6vcc9ehi5m1by/1060534%20Deep%20Generative%20Modelling%20for%20One-Shot%20Molecule%20Generation.pdf?dl=0
https://www.dropbox.com/s/xygimnyp3a2xdh2/1061121%20Brain-Computer%20Interfaces%20and%20Neural%20Networks%20in%20BCIs%20%28e.g.%20DNN%2C%20CNN%2C%20SNN%29.pdf?dl=0
https://www.dropbox.com/s/zi0h6l5wzh81fav/1061509%20Assessing%20the%20effects%20of%20non-pharmaceutical%20interventions%20in%20the%20initial%20phase%20of%20the%20COVID-19%20pandemic%20with%20an%20SIR%20type%20model.pdf?dl=0
https://www.dropbox.com/s/w3asgg4msfd0npx/1062194%20Graph%20Neural%20Network%20for%20Antibody%20Sequence-Structure%20Co-design.pdf?dl=0
https://www.dropbox.com/s/e07mwhp1zy0kptc/1059459%20A%20Bayesian%20Approach%20to%20Statistical%20Genomics%20Applied%20to%20SARS-CoV-2.pdf?dl=0
https://www.dropbox.com/s/d2jgly0x9k800ec/1053586%20Biologically%20Plausible%20Neural%20Networks.pdf?dl=0
https://www.dropbox.com/s/jy9qbaswr1fzzrh/1057791%20Deep%20Learning%20Techniques%20for%20Drug-Target%20Binding%20Affinity%20Prediction.pdf?dl=0
https://www.dropbox.com/s/3z5zkyo7cbsmx0z/1058127%20Deep%20learning%20generative%20methods%20and%20their%20impact%20on%20drug%20discovery.pdf?dl=0
https://www.dropbox.com/s/03rp14tta20yklz/1058327%20Biological%20Computing%20through%20On-Chip%20Neuronal%20Networks.pdf?dl=0
https://www.dropbox.com/s/qtvvc4o9dzqrkj6/1058939%20Deep%20Learning%20in%20Anti-aging%20Drug%20Discovery.pdf?dl=0
https://www.dropbox.com/s/7yydccfpn6tjsum/1059275%20Is%20the%20brain%20a%20quantum%20computer%3F.pdf?dl=0
https://www.dropbox.com/s/s788hx3sxosk2yw/1059554%20From%20AlphaFold1%20to%20AlphaFold2.pdf?dl=0
https://www.dropbox.com/s/xpxrlvle1o6mjxa/1059912%20Bayesian%20Inference%20for%20Infectious%20Disease%20Models.pdf?dl=0
https://www.dropbox.com/s/at4grcd7g93de9q/1060206%20Graph%20Neural%20Networks%20for%20De%20Novo%20Drug%20Design.pdf?dl=0
https://www.dropbox.com/s/c14ofsi5eelg1xs/1060314%20Topics%20in%20Computational%20Biology%20Modelling%20Aerosol-Cloud%20Interactions.pdf?dl=0
https://www.dropbox.com/s/166rmft5iisr2ah/1060926%20Quantum%20Algorithms%20for%20Protein%20Folding.pdf?dl=0
https://www.dropbox.com/s/kjtcurg7fgse2de/1058300%20Self-supervised%20Protein%20Language%20modelling%20to%20generate%20de%20novo%20SARS-CoV-2%20Mutational%20Landscape.pdf?dl=0
https://www.dropbox.com/s/3m9k7rw83uvuy9n/1065589%20Graph%20Representational%20Learning%20in%20Computational%20Neuroscience.pdf?dl=0
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Mini-Projects IV: 2023

Study of Surrogate Model Approaches for Explaining the Importance of Blood Sample Features in the Prediction of COVID-19 Mortality
HIGH-LEVEL AGENT-BASED MODELLING OF THE COVID-19 PANDEMIC

Generalization of Prediction Models for COVID-19

Quantifying the Effects of Government Interventions on COVID-19 Spread

A Comparison of Two Mechanistic Models
An Overview of Mobility Network Models in Predicting Epidemics

Deterministic vs Stochastic Compartmental Models
Forecasting of the COVID-19 Pandemic

Evolution of disease modelling with SIR type models

. Review - Modelling the transmission of Onchocerciasis
. Infectious Disease Model and Model Fitting Technigues about A (HIN1) Influenza

Forecasting of the COVID-19 Pandemic - A Study of SIR. SEIR. and ARIMA Models

. Forecasting of the COVID-19 Pandemic - Compartmental and Time-series models

Modelling HIV/AIDS pandemic to assess accuracy of treatment methods
An Overview of several compartmental epidemic models

. Climate Modelling - A Brief History and the Evaluation of Uncertainty
. A report on the Meta-Statistical Extreme Value Distribution as an alternative to the Generalised Extreme Value Distribution for modelling vearly rainfall maximums
. A Comparison of Reinforcement Learning Models for Chemical Plume Tracing

The Evolution of El Ni"no Forecasting

. A Review of the Carbon Cycle. and the Major Carbon Sinks
. Representing Unresolved Processes into Climate Models through Machine-Learning-Based Parameterizations
. MORTALITY ASSOCIATED WITH TEMPERATURE - CASE STUDY OF CHICAGO HEAT WAVE

. Turing patterns in predator-prey modelling

Turing Patterns and Growth in Biology

. Topological Data Analysis in Computational Biology

. Multiscale modelling of environmental stimuli in plant tropism

. A Monte Carlo Simulation of Protein Crystal Twinning
. Hyperbolic Phylogenetics

. The Emergence of Large Language Models in Healthcare

. Deep Neural Networks for the Next Pandemic Diagnosis

. Multi-task Learning with Deep Neural Networks for Discrete-time Survival Analysis
. Deep learning in CRISPR gene editing via effective off-target predictions

. Applications of Deep Learning and Genomics in Cancer Diagnosis

. Deep Learning in Ovarian Cancer Diagnosis

Benchmarking Graph Neural Networks for Protein-Protein Interaction

. Developments in Protein Structure Predictions
. Convolutional Neural Networks in Drug Discovery

. Metabolic Engineering and Machine Intelligence - a match made in heaven.

. Diffusion Models on Generating Fluorescent Channel of the Cell Image

. Towards the Design of Next-Generation Medical Chatbots - A Multimodal Deep Learning Approach
. Geometric deep learning on non-Euclidean data for modelling cardiac anatomy.



https://www.dropbox.com/scl/fi/fz79wrl2kp4bab8cwe3wy/1034215_via_MI-A-Study-of-Surrogate-Model-Approaches-for-Explaining-the-Importance-of-Blood-Sample-Features-in-the-Prediction-of-COVID-19-Mortality.pdf?rlkey=ktdcvei1uz1sh2i1e5t2a4xf0&dl=0
https://www.dropbox.com/scl/fi/5yurwhmg3sqxn4u9m3yz2/1041881_136319417_1-HIGH-LEVEL-AGENT-BASED-MODELLING-OF-THE-COVID-19-PANDEMIC.pdf?rlkey=cz1pb9j7aex6xncebnaimr4x4&dl=0
https://www.dropbox.com/scl/fi/hktzsesxapdcusg4r3mvl/1043212_136319417_1-Generalization-of-Prediction-Models-for-COVID-19.pdf?rlkey=u8tcqx0rqstm317tnbrdu53s3&dl=0
https://www.dropbox.com/scl/fi/5wj130vbtpd3935xfh3t4/1043292_136319417_1-Quantifying-the-Effects-of-Government-Interventions-on-COVID-19-Spread-A-Comparison-of-Two-Mechanistic-Models.pdf?rlkey=2e9qzypt00kz5ncg15grqif31&dl=0
https://www.dropbox.com/scl/fi/5wj130vbtpd3935xfh3t4/1043292_136319417_1-Quantifying-the-Effects-of-Government-Interventions-on-COVID-19-Spread-A-Comparison-of-Two-Mechanistic-Models.pdf?rlkey=2e9qzypt00kz5ncg15grqif31&dl=0
https://www.dropbox.com/scl/fi/kn9jfote6cbubfn5y0032/1044606_136319417_1-An-Overview-of-Mobility-Network-Models-in-Predicting-Epidemics.pdf?rlkey=behv0rjjmprju6aab3kft481t&dl=0
https://www.dropbox.com/scl/fi/dv4wsb3rqnvonq9dei8gw/1044737_136319417_1-Deterministic-vs-Stochastic-Compartmental-Models.pdf?rlkey=zsbxy3rep0ludyqvo0blixev1&dl=0
https://www.dropbox.com/scl/fi/dqr7wus2zw3ewaobflybd/1044809_136319417_1-Forecasting-of-the-COVID-19-Pandemic.pdf?rlkey=bzaxq89ggw6g5ujg2m9h7utt4&dl=0
https://www.dropbox.com/scl/fi/qme4bqsc2c0h8i18pcm6r/1045151_136319417_1-Evolution-of-disease-modelling-with-SIR-type-models.pdf?rlkey=apzsdxco2lkab2a6n0k99cp5x&dl=0
https://www.dropbox.com/scl/fi/raykum9j0b1selomx4np4/1045215_136319417_1-Review-Modelling-the-transmission-of-Onchocerciasis.pdf?rlkey=olo6bu3ukiufwh7d74n9ki6hb&dl=0
https://www.dropbox.com/scl/fi/unfi4z5aeyhfoz7roi3k3/1068724_136319417_1-Infectious-Disease-Model-and-Model-Fitting-Techniques-about-A-H1N1-Influenza.pdf?rlkey=zsttmxeo9mvunjf78hj2yf42x&dl=0
https://www.dropbox.com/scl/fi/0n7y0315w6u1og11ynesz/1069749_136319417_1-Forecasting-of-the-COVID-19-Pandemic-A-Study-of-SIR-SEIR-and-ARIMA-Models.pdf?rlkey=88ub7tdflkw90mkyo3h0jlmn2&dl=0
https://www.dropbox.com/scl/fi/6muvtga812g5acsjyw87e/1070422_136319417_1-Forecasting-of-the-COVID-19-Pandemic-Compartmental-and-Time-series-models.pdf?rlkey=x6rzuq99rcsevecyqzkeb6aea&dl=0
https://www.dropbox.com/scl/fi/qn4aa2c2m6yjmbhil7589/1068692-NS-Modelling-HIV-AIDS-pandemic-to-assess-accuracy-of-treatment-methods.pdf?rlkey=g7o0mafho3fqy11bpe3c1jaf6&dl=0
https://www.dropbox.com/scl/fi/04hkdvp5equff7mk3750v/1070701_136319417_1-An-Overview-of-several-compartmental-epidemic-models.pdf?rlkey=5o5qjfivak8dj4xfygsuwh4wh&dl=0
https://www.dropbox.com/scl/fi/nm3tg3mrlxd4vg6yixbxg/1040824_136319417_1-Climate-Modelling-A-Brief-History-and-the-Evaluation-of-Uncertainty.pdf?rlkey=azbrqofgnm1tck26f866hie30&dl=0
https://www.dropbox.com/scl/fi/5awteqg0yk9h9zjm56b84/1042364_136319417_1-A-report-on-the-Meta-Statistical-Extreme-Value-Distribution-as-an-alternative-to-the-Generalised-Extreme-Value-Distribution-for-modelling-yearly-rainfall-maximums.pdf?rlkey=ioj5x4fxtaztlljvtb3bc0xru&dl=0
https://www.dropbox.com/scl/fi/0frbpq6cddpbj2ecyl3ro/1043516_136319417_1-A-Comparison-of-Reinforcement-Learning-Models-for-Chemical-Plume-Tracing.pdf?rlkey=q509jpibgc1zkwvg0y58as6j8&dl=0
https://www.dropbox.com/scl/fi/j2duee3qyz1qvhlm8fwus/1044052_136319417_1-The-Evolution-of-El-Ni-no-Forecasting.pdf?rlkey=edygut3d2nwdem2yiwkjd5tu1&dl=0
https://www.dropbox.com/scl/fi/3liem62w9or8ecgtozesv/1044676_136319417_1-A-Review-of-the-Carbon-Cycle-and-the-Major-Carbon-Sinks.pdf?rlkey=ceh835kgk8z8gh30pzrehpsga&dl=0
https://www.dropbox.com/scl/fi/rdmpgcayt7xeiudcysiyc/1045966_136319417_1-Representing-Unresolved-Processes-into-Climate-Models-through-Machine-Learning-Based-Parameterizations.pdf?rlkey=x7m4nevzm50rlzh03nypsr2p9&dl=0
https://www.dropbox.com/scl/fi/itr4y9mr0f52sc8ta61f6/1069412_136319417_1-MORTALITY-ASSOCIATED-WITH-TEMPERATURE-CASE-STUDY-OF-CHICAGO-HEAT-WAVE.pdf?rlkey=t1j45sbvximctlfoauwqhm30x&dl=0
https://www.dropbox.com/scl/fi/zigqswe8bxrrkada1uhru/1043111_136319417_1-Turing-patterns-in-predator-prey-modelling.pdf?rlkey=farisnuu7faa576u5l4sz9kun&dl=0
https://www.dropbox.com/scl/fi/ejbzt7p9zxg06o9ag1c25/1045693_136319417_1-Turing-Patterns-and-Growth-in-Biology.pdf?rlkey=8ep4p8srputgcbhwp91ss5dbr&dl=0
https://www.dropbox.com/scl/fi/pinpw1wontt5jskn7tbd0/1070187_136319417_1-Topological-Data-Analysis-in-Computational-Biology.pdf?rlkey=9dbitlmobb1bre1sltgbbp7o8&dl=0
https://www.dropbox.com/scl/fi/u348c7a2mry6mioc41lgk/1071280_136319417_1-Multiscale-modelling-of-environmental-stimuli-in-plant-tropism.pdf?rlkey=ie5p5lthtj7ma2m7krj4sb3h5&dl=0
https://www.dropbox.com/scl/fi/val3ud3huovzrjobizaz0/1041674_136319417_1-A-Monte-Carlo-Simulation-of-Protein-Crystal-Twinning.pdf?rlkey=hj301a8k7cg9331oc0p7vr7ik&dl=0
https://www.dropbox.com/scl/fi/kpt856qih02tvc106ggqh/1045801_136319417_1-Hyperbolic-Phylogenetics.pdf?rlkey=y3ffopay4evbzbitn52oozjr6&dl=0
https://www.dropbox.com/scl/fi/k3g3w4qvebe22h96rl0za/1068052_136319417_1-The-Emergence-of-Large-Language-Models-in-Healthcare.pdf?rlkey=byi4oni51jq1kcmzc6cv55evh&dl=0
https://www.dropbox.com/scl/fi/7ap8ucccj7ev34d3lgjmv/1035018_136319417_1-Multi-task-Learning-with-Deep-Neural-Networks-for-Discrete-time-Survival-Analysis.pdf?rlkey=dz4cphb362da2rvavjwzkhxmk&dl=0
https://www.dropbox.com/scl/fi/gtkejux5fuqp7x545f3f4/1041749_136319417_1-Deep-learning-in-CRISPR-gene-editing-via-effective-off-target-predictions.pdf?rlkey=owq8r9jdn7a7vynskgv7z1v3q&dl=0
https://www.dropbox.com/scl/fi/q77s3uv70lj3zl6udk4sc/1043084_136319417_1-Applications-of-Deep-Learning-and-Genomics-in-Cancer-Diagnosis.pdf?rlkey=ivatci7mnzuox5oe2kur0wumo&dl=0
https://www.dropbox.com/scl/fi/9031jtp9mcohguhus5ulq/1043093_136319417_1-Deep-Learning-in-Ovarian-Cancer-Diagnosis.pdf?rlkey=ospndyrip0f0breb1qybfuqtr&dl=0
https://www.dropbox.com/scl/fi/0ga5zhwtaijpcvfacosks/1043464_136319417_1-Benchmarking-Graph-Neural-Networks-for-Protein-Protein-Interaction.pdf?rlkey=odprisoyapo9dbk8lhu83rrxe&dl=0
https://www.dropbox.com/scl/fi/h9petzdji2vu6k2e2tut6/1043607_136319417_1-Developments-in-Protein-Structure-Predictions.pdf?rlkey=anrz32nyrvk5lh4jmwm8xv7om&dl=0
https://www.dropbox.com/scl/fi/o6uhfmq3mh3b5x5h06ny6/1044261_136319417_1-Convolutional-Neural-Networks-in-Drug-Discovery.pdf?rlkey=6lv7o5ndv7qqcl2bslk99sqsm&dl=0
https://www.dropbox.com/scl/fi/m8ng1y6tlzpyh5d9kmbsh/1072023_136319417_1-Metabolic-Engineering-and-Machine-Intelligence-a-match-made-in-heaven.pdf?rlkey=5rzxzim90s5ppynmkqy0apxr7&dl=0
https://www.dropbox.com/scl/fi/vx34a4f8utfzgbo96ghn1/1072963_136319417_1_Redacted-Diffusion-Models-on-Generating-Fluorescent-Channel-of-the-Cell-Image.pdf?rlkey=afqoqnorhhc14rohz1e1c0diq&dl=0
https://www.dropbox.com/scl/fi/ic5gphk6nqi835v0haz55/1073269_136319417_1-Towards-the-Design-of-Next-Generation-Medical-Chatbots-A-Multimodal-Deep-Learning-Approach.pdf?rlkey=61wqgp3zgn152zkfvhvrnswwn&dl=0
https://www.dropbox.com/scl/fi/arwnxgfrz2fgu0fy6gidi/1073943-Geometric-deep-learning-on-non-Euclidean-data-for-modelling-cardiac-anatomy.pdf?rlkey=z4p2dhjfzu90xrevnumissxdy&dl=0
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Measuring the effect of COVID-19 on Labour Supply and Demand

Predicting the Curtain Call - Computing the Probability of Outbreaks Ending

Models for Describing and Forecasting the COVID-19 Pandemic

Using Mathematical and Statistical Techniques to Investigate the Transmission of Dengue
Modelling Happiness on a Social Network with Multiple Modelling Paradigms from Epidemiolo
Adaptations in epidemiological modelling for co-infection

The Mathematical Modelling of Zombie Outbreaks - Why it Went Viral

Forecasting of the COVID-19 Pandemic - Agent Based Models

Exploring Epidemic Seeding Effects Through Geometric Random Graph Models

The Evolution of Cancer and a Cancer’s Evolution

Dating the Origins of Coronaviruses

earning in Brain Organoid



https://www.dropbox.com/scl/fi/n9tq84j5yvn0fxbvraupp/1080793-Uncertainty-in-Climate-Predictions.pdf?rlkey=9bynpwp1ki6sf2n1xhihjk296&dl=0
https://www.dropbox.com/scl/fi/gtypnlicb9sbd3g92fs71/1068656-The-East-African-Climate-Paradox.pdf?rlkey=b14q60iqyx4e3pgng01azc781&dl=0
https://www.dropbox.com/scl/fi/78l3t1tplfp6ccitohli4/1053989-A-Review-of-Contrail-Detection-and-Avoidance.pdf?rlkey=8jmtcxnp0ip9xpgqdfxcs8mbc&dl=0
https://www.dropbox.com/scl/fi/na0tdbrqhq37zwrqteddo/1043066-Research-Dissemination-of-Climate-Change-Science-Through-Interactive-Climate-Simulations.pdf?rlkey=48mpmd7n8jrhmj478qgfvsvwj&dl=0
https://www.dropbox.com/scl/fi/hgxhjt6vyrtuaa2mbvgkh/1052299-Analysing-the-Effect-of-Climate-Change-on-Models-for-Tuberculosis.pdf?rlkey=g8thcxznzz8tfgb5xv276mywe&dl=0
https://www.dropbox.com/scl/fi/fhretx1wcekg2uc1b8d39/1054783-Attribution-Studies-in-Climate-Science-and-Policy.pdf?rlkey=pkl3a9eys6pqxmpvll9rldel2&dl=0
https://www.dropbox.com/scl/fi/x1rmpymxdohazpsdiofd2/1051534-Measuring-the-effect-of-COVID-19-on-Labour-Supply-and-Demand.pdf?rlkey=hf7caiakiij8n1tf7fe6dgyif&dl=0
https://www.dropbox.com/scl/fi/e9yfv6p5smlq7bm8rwy4y/1052930-Predicting-the-Curtain-Call-Computing-the-Probability-of-Outbreaks-Ending.pdf?rlkey=zwkr5u20f43qbm3ifqn06ea8q&dl=0
https://www.dropbox.com/scl/fi/b5lrsnu29hg0ffoqtckr2/1053282-Models-for-Describing-and-Forecasting-the-COVID-19-Pandemic.pdf?rlkey=s8sju97hmus3w1wegyfknsv9g&dl=0
https://www.dropbox.com/scl/fi/7audf360as0kb0p0371aj/1053594-Using-Mathematical-and-Statistical-Techniques-to-Investigate-the-Transmission-of-Dengue.pdf?rlkey=7d7unim3xz4q0i0glp59ykqg2&dl=0
https://www.dropbox.com/scl/fi/czc1thlipjzoymavqt6a0/1079473-Modelling-Happiness-on-a-Social-Network-with-Multiple-Modelling-Paradigms-from-Epidemiology.pdf?rlkey=jmo0mdzunuekxl57n6wps4ucy&dl=0
https://www.dropbox.com/scl/fi/kwnj4i6ailr5iug3v3g2w/1080215-Adaptations-in-epidemiological-modelling-for-co-infection.pdf?rlkey=5dx67ux6esexkdgg2hsctlffk&dl=0
https://www.dropbox.com/scl/fi/zjx9b5jdf2aw56t1afos2/1082660-The-Mathematical-Modelling-of-Zombie-Outbreaks-Why-it-Went-Viral.pdf?rlkey=r6u8gxp7s33z4r1i2frlxx1na&dl=0
https://www.dropbox.com/scl/fi/hpzv1xnskwh9hnbpnimof/1082740-Forecasting-of-the-COVID-19-Pandemic-Agent-Based-Models.pdf?rlkey=5wxw09c6ot1jd6c7q5oajukm5&dl=0
https://www.dropbox.com/scl/fi/nk4tvhpjkr1e852k0amgf/1083815-Exploring-Epidemic-Seeding-Effects-Through-Geometric-Random-Graph-Models.pdf?rlkey=op2qjp3b3n1vxufuzza8tto06&dl=0
https://www.dropbox.com/scl/fi/m08dev50dd8lby7t35ovc/1053066-The-Evolution-of-Cancer-and-a-Cancer-s-Evolution.pdf?rlkey=5i20wq9ip6dae6fkj0061ojxu&dl=0
https://www.dropbox.com/scl/fi/sjko5x599a2tmj18od0rk/1056614-Dating-the-Origins-of-Coronaviruses.pdf?rlkey=x533twxo7rudtk166nw27ik32&dl=0
https://www.dropbox.com/scl/fi/zpopv7rwxqhi40jepeeaa/1051168-Neural-Learning-in-Brain-Organoids.pdf?rlkey=aodcnjl88s0zkapgre989pxz5&dl=0
https://www.dropbox.com/scl/fi/e9f57feusmlrvtno01bwa/1051325-Chromatic-Number-of-Intersection-Graphs-with-Certain-Girth-in-Different-Dimensions.pdf?rlkey=uz9jpedue52slpd6kxqju3d33&dl=0
https://www.dropbox.com/scl/fi/guni5med47po0opjqvtcs/1052707-Hopfield-Networks-and-their-Applications.pdf?rlkey=nm5ymkgtcneujftdc7hxw5meg&dl=0
https://www.dropbox.com/scl/fi/500e34nfo3r8uyhji5ylr/1053283-State-of-the-Art-Computational-Models-for-Alzheimer-s-Disease-Progression.pdf?rlkey=9h6poangfrur5knfxdesmxoya&dl=0
https://www.dropbox.com/scl/fi/i894c8kysdskda69wpbef/1054498-Decoding-Decision-Making-Integrating-Reinforcement-Learning-with-Neural-Mechanisms.pdf?rlkey=gtwdx20r35opdnnxptgfomrud&dl=0
https://www.dropbox.com/scl/fi/yg7ey31ww3fxpvomk00xa/1056400-A-Review-on-Hopfield-Network-Past-Present-and-Future.pdf?rlkey=76hpr6ndc0gvwj7g1wklldmea&dl=0
https://www.dropbox.com/scl/fi/l22j6nilpzqzp7h16cruu/1081618-Computational-neuroscience-models-in-ADHD.pdf?rlkey=mminkrhf8cto24cyq4xxzb2bx&dl=0
https://www.dropbox.com/scl/fi/lt824pzfzvl03feq6buqf/1081648-Computational-Modelling-of-Seizure-Dynamics-The-Epileptor-and-Whole-Brain-Modelling-of-Epilepsy.pdf?rlkey=zmwugcb5eqvtgda18tqy58iw1&dl=0
https://www.dropbox.com/scl/fi/p5f8z9qd2ry4ija0scvwt/1077613-In-Silico-Modelling-of-Adaptive-Deep-Brain-Stimulation-for-Parkinson-s-Disease.pdf?rlkey=91qt82tk9y80c18o8ei6o1qgv&dl=0
https://www.dropbox.com/scl/fi/8l9yi4f8w0ebb2unhlod2/1078780-Graph-Machine-Learning-for-Neuroimaging-Analysis-A-Wholistic-Review.pdf?rlkey=n8dyhf0ebtqc66va8ulzbsp19&dl=0
https://www.dropbox.com/scl/fi/t1jbkmyklvevkgwkux0zn/1078838-AI-and-Neuroscience-Answer-to-Unlocking-AGI.pdf?rlkey=ike2clzrpwrqciz1zvl8p961q&dl=0
https://www.dropbox.com/scl/fi/2lhul2m63ooxas2gw24qv/1078841-Decoding-the-Human-Mind-The-Capabilities-and-Challenges-in-Speech-Brain-Computer-Interfaces.pdf?rlkey=exg58edby201rud3df5w32re4&dl=0
https://www.dropbox.com/scl/fi/555c1fcw56c4tv9gdg5f5/1080232-Learning-Mechanisms-of-Artificial-Neural-Networks-and-the-Brain.pdf?rlkey=jnbabjlotsnkkgagm31a177dh&dl=0
https://www.dropbox.com/scl/fi/4tdwkg7gtrnnsfekdafo1/1081573-Navigating-the-Brain-Charting-the-Intersection-of-Space-Relations-Memory-and-Artificial-Intelligence.pdf?rlkey=0fzy4501bwiqibzjj5j1g7z28&dl=0
https://www.dropbox.com/scl/fi/xay3yj9urn5y13324znhx/1052430-Mathematical-modelling-of-cell-proliferation-and-tumour-growth-using-fluorescent-cell-cycle-indicators.pdf?rlkey=57mpbw7jx9vzo2lg10btlhp6g&dl=0
https://www.dropbox.com/scl/fi/6suk0e7ify0kmuwc7iyp2/1052835-Turing-Patterns-in-Chemical-Systems-an-Investigation-of-the-Chlorite-Iodide-Malonic-Acid-Reaction.pdf?rlkey=frszl05e5ty310wyo2rqtvg8a&dl=0
https://www.dropbox.com/scl/fi/jgjj0fy65p2s3gg9w3cq5/1053675-Agent-Based-Modelling-of-Collective-Movement-in-Animals.pdf?rlkey=s6fz8kinw1qr1zx9b0b8lf9mq&dl=0
https://www.dropbox.com/scl/fi/edi9t46sn7lgsp9gnvq6g/1055932-Cellular-Automata-versus-Partial-Differential-Equations-Sea-Shells-and-Traffic-Flow.pdf?rlkey=thigvze6xkmqxm7s4g5djjagu&dl=0
https://www.dropbox.com/scl/fi/3cx6mhcgnuu2mdsxchetm/1077736-Towards-Large-Scale-Computational-Morphogenesis.pdf?rlkey=5u2bpvbjqbvg0wizxe2mioaw1&dl=0
https://www.dropbox.com/scl/fi/wtg5jzvxpky0f72l3wznu/1078989-Active-Matter-in-Embryo-Morphogenesis.pdf?rlkey=qjw2aqvey8s1w4c0p2bzdihi4&dl=0
https://www.dropbox.com/scl/fi/cq99ghvbbyfvefjpzugz5/1044378-Kalman-Filters-in-Computational-Biology.pdf?rlkey=l510qyy2j6xpxq0ajcgjv5zju&dl=0
https://www.dropbox.com/scl/fi/n7uzskz0ns8xu0x7pca9i/1072963-Deep-Learning-in-Biomedical-Segmentation.pdf?rlkey=lymmt7bcdc3zppq3w4z17x0ij&dl=0
https://www.dropbox.com/scl/fi/s8bjw2l5ae43zh3mhm9to/1082283-Generative-Diffusion-Models-for-De-Novo-Drug-Molecule-and-Protein-Design.pdf?rlkey=c4f7jlaz4n3tfa6qxfkjd9zce&dl=0
https://www.dropbox.com/scl/fi/qu5q7t2r68v02b3hbq4d6/1078770-Natural-Language-Processing-Techniques-for-De-Novo-Protein-Design.pdf?rlkey=17jfmd8aifqoy57dk657d2vq0&dl=0
https://www.dropbox.com/scl/fi/ieodotdi0irwakfhw40v6/1079730-Fairness-in-Healthcare-Machine-Learning-Applications.pdf?rlkey=2k3b32bmiabhixu9ujfk2fdlr&dl=0
https://www.dropbox.com/scl/fi/wekow77lcprnj4vpxzztq/1055319-Advances-in-de-novo-protein-design-by-deep-learning-methods.pdf?rlkey=xy6di4i1ls0eeurlzdx4l0t7v&dl=0
https://www.dropbox.com/scl/fi/floyugcr5lsavt7b0he4s/1079063-Computational-Models-of-Working-Memory-in-Cognitive-Neuroscience.pdf?rlkey=j7xkhgevvwwq87qk0bxn1vf8c&dl=0
https://www.dropbox.com/scl/fi/bttckwqxn3e10nucjgevf/1080288-Surveying-Machine-Learning-Methods-for-Predicting-the-Outcomes-of-Prime-Editing.pdf?rlkey=j8615gdf0zrwjzwak9f86jcxj&dl=0
https://www.dropbox.com/scl/fi/gybjj2en4v8cxneiz0i38/1081872-Decoding-Nature-s-Symphony-Advances-in-Computational-Bioacoustics.pdf?rlkey=ue9csxnisrqnzr0tv8thungmp&dl=0
https://www.dropbox.com/scl/fi/7ep2kxse3cd4495lrv4xu/1083145-Beyond-Traditional-SIR-Advanced-Models-for-COVID-19-Forecasting.pdf?rlkey=1xd6zow9op2jzwm0e0u92h8s4&dl=0
https://www.dropbox.com/scl/fi/peuuczbqxjjddxcylnim6/1084669-Meta-Reinforcement-Learning-and-Neuroscience.pdf?rlkey=tyciycw2n4egnuuaba0lb2pty&dl=0
https://www.dropbox.com/scl/fi/87kg8dpj03hbm4i18hr5w/1084741-A-Comparative-Study-of-Deep-Learning-Techniques-for-Prediction-of-CO2-Emission-in-Traffic-Vehicles.pdf?rlkey=z0fce3iztuyt934h3s2ng6tg1&dl=0
https://www.dropbox.com/scl/fi/yvr4ftw1ftbtr3zrh4esh/1052524-The-Human-Ectoparasite-Hypothesis-for-Plague-Transmission.pdf?rlkey=upyk050ck11pa93txsnt8dsl5&dl=0

Why didn’t somebody write on?:

There is a wonderful variety in the reports, but there also some clustering like a lot on Compartmental Models in
Pandemics, so here are some topics I would have written on in case I was to hand in a set of reports to be graded.

Chemolnformatics
How does one efficiently sample chemical space subject to different constraints?

Can one restrict the set of relevant molecular graphs by knowing they have to be
3D realizable?

Pandemics
The Models are advanced, but the data noisy and biased. How does models deal
with this?

How do you rank possible scenarios for the next Pandemic?
How do you measure the Cost of Covid? Of Lockdowns?

Molecular Dynamics
What has MD done for Sars Cov-2?
How do you represent movements of a virion rationally?
Is comparative MD useful?

Modelling the Biosphere
Why are Climate forecasts so noisy? Where does the error enter?

What it the cost of Climate Change? Social Cost of Carbon

Granger Causality — Causality between Processes

Morphogenesis

Why did Catastrophe Theory go Extinct? Could it still have a role to play?
Population Genetics, Recombination and Mapping

Formulate a Birth-Death Process with Recombination

Machine Learning

How do you quantify memory in Artificial and in Biological
Networks?

LLMs are a huge success? But how do you represent more abstract
concepts (Space, mathematics,..) in an Artificial Structure?

Comparative Biology

Is there a role for comparative modelling in morphogenesis?

Computational Neuroscience

How do you quantify memory in Artificial and in Biological
Networks?

What are the simplest Neural Systems and have they been
modelled?

What function does a biological neuron implement?

Sequence Analysis

Write up the recursions for Long Indel Model for n
sequences in Statistical Alignment

Modelling Cells, Organs, Individuals

What is the prospects for predictive modelling of a prokaryote?



The Biosphere and Climate Change
Why this topic?

It is the worlds most important problem!!!

It will only become more important in coming decades.

It will swamp all news ad nauseum

CC research needs statistics, modelling, computer science and more

I could have given: alignment, recombination, origin of life, ....- but this is more
rewarding for all.

The Biosphere Preparation Appendix Lectures
1 Climate Earth System Modetling the Dynaics of the Biosphere 1IPCC6 1

2 Models Demystifving global climate models for use in the life sciences 2 IPCC6 II-IIT

3 Climate Statistics Extreme weather impacts of climate change: an attribution perspective 3 Climate Books

4 Climate Change Browse Stainforth!!

Extras Lectures: This Lecture + QAIl + QA2 + Expert (Stainforth)

Overall Assessment - A wonderful topic, with a great diversity of subtopics, ranging from difficult
mathematics to applications of real consequence. And good reviews/textbooks on almost any subtopic.


https://www.dropbox.com/s/9de5zqer5ersczj/I%20Pairwise%20Optimisation%20Alignment.pptx?dl=0
https://www.dropbox.com/s/4xqw9jv4hnrq7ke/III.4%20The%20Coalescent%20with%20Recombination%204%204%2020.pptx?dl=0
https://www.dropbox.com/s/1w9l6t0gpxpashz/1%20Models%20Origins%20of%20Life%2021.1.20.pptx?dl=0
https://www.cell.com/trends/ecology-evolution/fulltext/S0169-5347(23)00085-X
https://iopscience.iop.org/article/10.1088/2752-5295/ac6e7d?utm_campaign=Hot%20News&utm_medium=email&_hsmi=217900917&_hsenc=p2ANqtz--vIRNcML-N5eyhXNbUkFRofJMkOnQu1XYSZ1h_C1qgDnUdoOBCxFrsBkay1X6WZvEJ7egPLQ-Vog5y9mcE8Jm4WSnZZw&utm_content=217900917&utm_source=hs_email
https://www.dropbox.com/scl/fi/sfom211prg0r98k9fni7d/The-Biosphere-24-II-Models-VOICE.pptx?rlkey=j71fhc1bv8x3ven6rwk6otthg&dl=0

The Biosphere and Climate Change

Overall Objectives:
Dynamic Modelling of Earth with Focus on Biosphere

Forecasting, Causality and Control

vipadyiy

Consequences for Humanity

Needed:

Formal Representation of Biosphere

Models

Quantitative Data

Model Selection, Parametrization and Quality Evaluation

C h a l lenges: Trenberth.
Size and Time-Scale of the System Unpredictability
Stochasticity Dependency on Human Behaviour

In even weeks you also you also have a class, where you present a paper of your choice in about 10 minutes and write about 1 page summary of
your chosen paper. Below are 3 suggestions for papers, but students normally have no problems finding a paper themselves that they find
interesting.

A high-resolution record of early Paleozoic climate Trajectories of the Earth System in the Anthropocene

Estimating global mean sea-level rise and its uncertainties by 2100 and 2300 from an expert survey



https://www.pnas.org/content/118/6/e2013083118.short
https://www.pnas.org/content/115/33/8252?r=artikellink
https://www.nature.com/articles/s41612-020-0121-5?fbclid=IwAR36EMUaKEWlV0eVqLDBwed5pxvJ6_mFCz90sWRPjGXzXe94Qxy82NZo7oI

Computational Virology

Why this topic?

Humanity Population Size is 8+ Billion, heading for 11+. This is a huge “Petri Dish” for
pathogens, so more Pandemics is heading our way.

Like CC it will fill the media also post-COVID.

This research also needs statistics, modelling, computer science and more

Computational Virology I : The Basics of COVID-19
Computational Virology II : Epidemiological Models

Computational Virology IIl: NPI, Forecasting, Cost, Epidemiological Parameters, Demography,..

Computational Virology IV: Disease X, Clinical Trials, Variants, OQutbreak Detection, ..

Overall Assessment — Horrible to read about. A flood of un-reviewed papers and

textbooks and it is impossible to sort it according to quality and conceptual clarity. For a
period more than 700 papers and more than a book was published on this per day. After 4

years it is getting a lot better.



Computational Virology

Overall Objectives:

Map Key Epidemiological Parameters [infectionesss, mortality,..]

Functionally characterize the virus
Describe evolutionary processes and infer history of virus.

Describe virus-host interaction.

Forecast and evaluate control measures

Needed:
Models

Data

Inference

Challenges:

Computational Issues |
births

l births

Unbiased Data N LM

E el

SIR model solutions for one parameter set

1 2

Doing all in real-time |deaths

ideaths

ldeaths

ideaths

R

ldeaths



Neuroscience

The Biological and Artificial Neuron

Modelling Neurons

Modelling Neural Networks

Sigmoid
o(z) = TFe-7
)

-/

tanh
tanh(z

Computational Modelling of the Biological Brain =+ /2"

RelLU
max (0, z

Overall Assessment - A massively challenging and fascinating topic that will dominate coming
decades. The human brain is still “unknown” in terms of detailed wiring, despite massive progress.
Even C. elegans [302 Neurons] cannot be simulated reliably. An interesting “parallel lives” between

artificial and biological neurons/brains.


https://www.dropbox.com/s/v35qixz9z2ww9b5/1%20Intro%20to%20Neuroscience%201%202%2021%20voice.pptx?dl=0
https://www.dropbox.com/s/0v0y52yzlnti4md/4%20Miscellaneous%20Brain%20Research%2010%202%2022.pptx?dl=0
https://www.dropbox.com/s/9b8sjy1vxsgktch/3%20Modelling%20Neural%20Networks%208%202%2022.pptx?dl=0
https://www.dropbox.com/s/8l18so4bsaann2k/2%20Modelling%20Neurons%203%202%2022.pptx?dl=0

JAI
’lzj

Computational Models of Shape and Form

Why this topic?
“Genotype = Shape/Pattern” is one of the few Holy Grails of the Biosciences.

It will take decades or more to solve.

If you want to model or analyze Shape/Pattern, they must be represented.

The field is experiencing much progress presently.

s o ‘ n
(and — _an—av+n)d+n_A'q

Shape and Form in Multicellular Organisms

The Classic Models

llews d :saduyg
? -
| (and + _an+ny +aq)d+a_A'(q

Advanced Models

abue| d :syodg

Functions: Genomes - Shape/Form




Overall Objectives:
Represent Shape/Pattern

Model/Predict Shapes/Patterns

Model Shape/Pattern Evolution
Compare Shapes/Patterns

Needed:

Dynamic realistic models
Detailed Ontogenic [Life History] Shape/Pattern Data

Challenges:

Organism are big computationally

Data not sufficiently detailed

The Genotype = Shape/Pattern Map is simply now known at present

Overall Assessment — A wonderful topic, with a great readable literature. It is bound to
be of increasing importance in coming decades.



Earlier Topic: Molecular Dynamics

Physics of Molecules: OM and MM

Integrators and Approximations

MD of Protein Folding

Number of Atoms

History and Applications of MD Schlick, 2010

Overall Assessment — At the bottom of the ladder of reductionism and is closer to explaining
biology in terms of physics. However, the model are very heuristic and main exciting/progress is in
more computation and thus applying them to larger and larger systems.


https://www.dropbox.com/s/6jtele4407awxle/1%20Molecular%20Dynamics%204%202%2020.pptx?dl=0
https://www.dropbox.com/s/tiv6nrzjcn09tsn/2%20Integrators%206%202%2020.pptx?dl=0
https://www.dropbox.com/s/3kduey9ctddpg2n/4%20Molecular%20Dynamics%20of%20Folding%2013%202%2020.pptx?dl=0
https://www.dropbox.com/s/ln6sjxy3m29718w/3%20MD%20History%20and%20Applications%2011%202%2020.pptx?dl=0

Earlier Topic: Deep Learning [DL] in the Biosciences [BS]

Goal of the 4 Lectures: 1. Basic introduction to ML+DL
2. Describing domains and achievements in 3 Bioscience Areas.

Why this topic?
DL/ML (Machine Learning) has amazing achievements within the last decade within BS.

It will only become more important in coming decades.

Where will go? And what will be the role of traditional physical and evolutionary models?

There are many other application areas than the 3 chosen.

The Basics of Machine Learning [ML] and Deep Learninge

Deep Learning and Structural Biology

Deep Learning and Chemolnformatics

Deep Learning and Genomics

Overall Assessment — Amazingly successful in the last decade, but challenging to read
about, since the field evolves very fast. There is no established terminology and results can be
hard to understand since it can’t be translated into model-parameters.


https://www.dropbox.com/s/6o81c000l83keut/2%20Deep%20Learning%20Structural%20Biology%2023.pptx?dl=0
https://www.dropbox.com/s/dxoqmmjg73j0mrk/3%20Deep%20Learning%20and%20ChemoInformatics%2023.pptx?dl=0
https://www.dropbox.com/s/fx10f54utfqs8zz/4%20Deep%20Learning%20Genomics%2023.pptx?dl=0
https://www.dropbox.com/s/50f4wtfa2jmhe0s/1%20Machine%20and%20Deep%20Learning%2023.pptx?dl=0

Deep Learning [DL] in the Biosciences

Overall Objectives:
Predict

Classify

Transfer Knowledge

Needed:
Large Data Sets

Appropriate Deep Learning Model

Challenges:
Interpretation

Relate it to traditional methods
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Earlier Topic: Chemolnformatics

Mathematical Models of Origins of Life L K R 5
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Table 2. Overview of the Structure Generation Process
unique
tautomers all —
nodes graphs® generated® accepted® (GDB)? tautomers stereoisomers® v}
1 1 4 4 4 4 4 W
2 1 10 9 9 9 9 (@)
3 2 52 20 20 21 20 <«
4 4 332 80 80 88 87 B
5 8 2294 357 352 397 469 ()
6 20 18 066 1906 1850 2135 2911 =)
7 57 154 542 10953 10 568 12438 19 904 o,
8 194 1445073 69 563 66 706 79 899 153 601 S
9 705 14213 741 464 402 444 313 540 002 1258 963 S
10 2822 146 004 340 3259036 3114041 3827907 10 898 065 —_
11 11912 1558 491 448 23875101 22796 628 28 240 425 98 645 474 —_
total 15726 1720 329 902 27 681 431 26434571 32703 325 110 979 507

Overall Assessment — Being close to drug-design, this is well funded and close to industry. It is
good fun with lots of combinatorics, graph algorithms and DL has recently invaded it big time.


https://www.dropbox.com/s/exsgy0otmtzyv50/2%20Molecule%20Enumeration%2023.1.20.pptx?dl=0
https://www.dropbox.com/s/7gtoacf24s6rxu1/3%20Chemical%20Space%2028.1.20.pptx?dl=0
https://www.dropbox.com/s/5zayaffx0c8p9cn/4%20Reactions%2030.1.20.pptx?dl=0
https://www.dropbox.com/s/1w9l6t0gpxpashz/1%20Models%20Origins%20of%20Life%2021.1.20.pptx?dl=0

Earlier Topic: Sequence Analysis

1. Optimization Alienment - Pairwise 10. Applications of Alignment I1: Annotation
2. Optimization Alisnment — Multiple: Exact Algorithms 11. Alignment beyond Sequences: Multigenes
3. Optimization Alignment — Multiple: Heuristics 12. Alignment beyond Sequences: Proteins

4. Alignment Variants: HMM, Profile, Local, .... 13 Alignment beyond Sequences: Networks

5. Indel Processes and the Basic Model (TKF91) 14. Alisnment beyond Sequences: Various

6. Long Indel and Irreversible Model. 15 Genome Comparison Algorithms

7. Multiple Statistical Alignment 16 NGS Algorithms

8. Non-homologous Sequence Modeling 17 Summary and Open Problems

9. Applications of Alignment I: Ancestral Sequences, CoEvolution and Function

18. Appendix Lecture : Tree Enumeration

V-LSPADKTNVWGKVGAHAGEY
CTAGG VHLTPEEKSVLWGKV—-NVDEV

TT- GT V-LSPADKTNVWGKVGAHAGEY
VHLTPEEKSVLWGKV--NVDEV

Overall Assessment — This is CLASSIC Bioinformatics with surprisingly much to do still.


https://www.dropbox.com/s/4jbirmd246s7l9s/X%20Alignment%20and%20Annotation.pptx?dl=0
https://www.dropbox.com/s/pa75fmq1d85gr6f/XI%20Alignment%20beyond%20sequences%20-%20Multigenes.pptx?dl=0
https://www.dropbox.com/s/c8zwnas08tf4o0w/XII%20Protein%20Structure%20Evolution.pptx?dl=0
https://www.dropbox.com/s/l0iiy3stahdmyky/XIII%20Network%20Evolution.pptx?dl=0
https://www.dropbox.com/s/w296dac9cj6k16j/XIV%20Alignment%20beyond%20Sequences%20and%20Genomes.pptx?dl=0
https://www.dropbox.com/s/ql22p6ql07n5wv2/XV%20Genome%20Evolution.pptx?dl=0
https://www.dropbox.com/s/92fk9jmtarq8c1g/XVI%20NGS%20Algorithms.pptx?dl=0
https://www.dropbox.com/s/s650g3vcy2m00zj/XVII%20Summary%20and%20Open%20Problems.pptx?dl=0
https://www.dropbox.com/s/nxzwlzx4aydcqc7/XVIII%20Tree_Combinatorics.ppt?dl=0
https://www.dropbox.com/s/9de5zqer5ersczj/I%20Pairwise%20Optimisation%20Alignment.pptx?dl=0
https://www.dropbox.com/s/w6jx7pusugiwm6v/II%20Multiple%20Optimisation%20Alignment%20Exact.pptx?dl=0
https://www.dropbox.com/s/0ywbszjtwdxad04/III%20Multiple%20Optimisation%20Alignment%20Heuristic.pptx?dl=0
https://www.dropbox.com/s/x7oljhfgqotygdg/IV%20Alignment%20Variants.pptx?dl=0
https://www.dropbox.com/s/19ilzhfgclm2vhs/V%20Indel%20Processes%20and%20Basic%20Model.pptx?dl=0
https://www.dropbox.com/s/jv2v3aa7aco3x7t/VI%20Long%20Indel%20and%20Irreversible%20Model.pptx?dl=0
https://www.dropbox.com/s/atnckt540f70bi6/VII%20Multiple%20Statistical%20Alignment.pptx?dl=0
https://www.dropbox.com/s/jyomsd3juan2niu/VIII%20non%20homologous%20sequence%20analysis.pptx?dl=0
https://www.dropbox.com/s/wpquvpldfm9ajxr/IX%20Applications.pptx?dl=0

Earlier Topic: Population Genetics and Evolution

Molecular Evolution The Coalescent and Recombination I1

Models in Molecular Evolution The Coalescent and Recombination II1

Rates in Molecular Evolution Data Analysis in Population Genetics

The Mutational Process X )
Human Population Genetics

Selection in Molecular Evolution
Birth-Death Processes

The Evolution of Multigene Families

Molecular Evolution and the Organism

Population Genetics

Models in Population Genetics

The Coalescent

The Coalescent and Recombination I

Overall Assessment — Population Genetics and Evolution used to be fun little fringe topics, but

have in the last 2 decades have become functionally important and thus exploded in funding. Evolution
is the foundation of Comparative Genomics and PG of Genetic Mapping.


https://www.dropbox.com/s/abyjzm1rax9bziw/1.%20Sackler%20Recombination%20and%20COVID%207%204%2022.pptx?dl=0
https://www.dropbox.com/s/5xcbx4ptygm1jbm/2.%20Sackler%20Recombination%20Recoverability%2025%204%2022.pptx?dl=0

