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1.1 - What is CBP01? 

CBP01 (Computational Biology Primer, Session 1) is an introductory computational biology 

course intended for high school students. CBP01 has grown out of our collective experience 

of working with students and research scientists on complex and interdisciplinary questions 

drawn from the realms of molecular biology, microbial ecology, and plant sciences. However, 

the research methods, concepts, and mindsets taught in this course are cross-cutting and 

foundational to scientific inquiry in any field.  

 

Over the next five weeks, CBP01 will introduce you to the conceptual, experimental, and 

societal domains of computational biology. We will challenge you to apply what you have 

learned and develop a functional understanding of computational biology from the gene- to 

protein-level. Most of all, we are very excited to meet you and cannot wait to share in this 

learning journey together. Our course staff are as follows: 

 
Darl Swartz (Head Instructor) | he/him/his 

Hi, I am working with my daughters on running this course, which is quite fun! My 

educational background is varied as I received an undergraduate degree in Food 

Science at Purdue where I worked with the recipient of the World Food Prize for 

development of Aseptic Food Processing. My graduate work was in muscle biology 

where I worked on understanding the functional structure of myofibrils and regulation of 

contraction. I continued this work in an academic post at IU School of Medicine.  

Teaching wise, I have taught from high school to graduate school in a range of courses 

from basic biology to human genetics. Along the way of my research and teaching 

activities, I have learned the importance of computational biology in all applications of biology. Quite simply, using 

current day existing databases and computational biology allows you to rapidly progress in biological discovery. 

You can pound at the bench in the lab for a long time, but if you do the front side of literature research and some 

computational biology, you can run circles around those who do not! Feel free to contact me at 

darl.ray.swartz@gmail.com. 

 
Sophia Swartz (Instructor, Head TF) | she/her/hers 

Hi! My name is Sophia and I am a rising senior at Harvard College studying 

Molecular and Cellular Biology. In my spare time, I love to study the biogeography of the 

human oral microbiome and plant microbiome, run, and have long conversations over 

coffee. Feel free to reach out with any questions to sophia.swartz020@gmail.com. Excited 

to meet you guys!  

 

 

 

Isabella Swartz (Assistant TF) | she/her/hers 

Hi, my name is Isabella! As a high school student, I matriculated in the AP Chemistry 

Partnership Program and the Biotechnology Research Practicum courses at the Biotech 

Center and did research projects on high-throughput screening and epigenetic regulation 

of an immune system gene.  I’m a rising sophomore at Princeton University majoring in 

Molecular Biology.  Apart from science-ing, I enjoy baking and being weirdly passionate 

about French (especially grammar). If you have any questions, feel free to email me at 

IsabellaSwartz624@gmail.com.          

mailto:darl.ray.swartz@gmail.com
mailto:sophia.swartz020@gmail.com
mailto:IsabellaSwartz624@gmail.com
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1.2 - What are the objectives of CBP01? 

Our goals in CBP01 are two-fold. Firstly, we strive to teach students to adopt the portable 

problem-solving skills and critical, analytical mindset that are key to becoming a rigorous 

scientist. Secondly, we aim to teach students to act with STEMpathy (STEM + empathy) and 

to contemplate the societal and ethical repercussions of their work and scientific progress in 

general. In this way, we structure CBP01 around six main objectives:  

1. To interrogate clinically relevant genomic features from the gene- to protein-level using 

computational biology techniques. 

2. To design, complete, and present an independent research project utilizing a minimum 

of two computational biology techniques from the course. 

3. To build a portable set of data analysis, problem-solving, and quantitative skills. 

4. To develop confidence, self-sufficiency, and independence when tackling real-world 

scientific problems. 

5. To reduce the learning curve associated with joining a lab and engaging in self-directed 

scientific research. 

6. To develop racial and ethical literacy on issues at the intersection of science and 

society.  

 

1.3 - What is the schedule for CBP01? 

The CBP01 schedule includes three components: lecture, office hours, and tutorial. Lessons 

are held live (synchronous) on Tuesdays and Thursdays from 3:00 to 3:45pm EST. Each 

lesson also includes a corresponding activity where students apply the concepts learned to 

real-world problems via demonstrations and experimental design activities. Lesson slides and 

problem sets will be posted shortly before each live session via a shared Google drive. 

Lessons, office hours, and tutorial sessions are hosted on Zoom. 

 

Office hours, where students bring questions and participate in problem set walkthroughs, are 

directly after lecture starting at 4:00pm EST. Throughout the course, we also provide 

guidance on final project brainstorming and research during office hours and through 

independently-scheduled appointments.   

 

In light of recent events, we decided to implement a weekly tutorial-style discussion to address 

the racial and ethical implications of scientific research and careers in science. Tutorials are 

held every Wednesday from 3:00 to 4:00pm EST and will encourage discussion of readings 

pertinent to the development of STEMpathy, such as Neil deGrasse Tyson’s essay Reflections 

on the Color of My Skin. All readings will be provided digitally to students one week prior to the 

tutorial session.   
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1.3 - What is our course syllabus?  

The CBP01 course syllabus follows a five-week schedule with three sessions per week for the 

first four weeks then the last week is focused on project completion and communication.  The 

topics covered are in the table below. These are subject to modification based upon student 

interest and current developments. 

Week Day Lesson Topic Activity 

1 
 

T Computational Biology 
Introduction 

Knowledge sources and building a knowledge 
base; students select paper of interest and share 
with class 

Brainstorming project ideas 

W STEMpathy Discussion of Neil deGrasse Tyson's Reflections on 
the Color of My Skin 

R Genomes and Genetic 
Variability 

Use NCBI resources to identify human variants; 
explore regions of heterogeneity and conservation 
in COVID-19 seq data on nextstrain.org 

2 T DNA Repair Mechanisms & 
CRISPR 

CRISPR-Cas9 sgRNA design and PAM detection 
using CHOPCHOP 

Refining project ideas 

W STEMpathy Discussion of Hope Jahren's Lab Girl pgs. 1-26 and 
Chap. 2  

R Chromatin and Epigenetics  Epigenome browsing via UCSF/NCBI genome 
browser to interrogate transcriptional regulation 

3 T Transcription, mRNA 
Splicing, and Their 
Regulation  

NCBI genome browsing of mRNA data (GTEx) from 
different tissues and cell types. 

Project objectives and method development 

W STEMpathy Discussion of Ben A. Barres' Does Gender Matter?  

R Translation, Its Regulation 
and Protein Structure 

Use Chimera for protein structure analysis and 
manipulation 

4 T Cell Signaling Pathways in 
Health and Disease 

Molecular phylogeny of cancer gene products (Ras 
and p53) in vertebrates 

Project execution 

W STEMpathy Discussion of Shayle Matsuda's Trans Researchers 
are Struggling to Stay in Science; and explore 500QS 
website 

R The 3D/4D Genome (aka 
the nucleus) and 
Phenotype in Health and 
Disease 

Integrate epigenome, GTEx (transcriptome), and 
proteomic data to interpret cell phenotype 
(DNA>RNA>Protein>Phenotype) 

5 T Final Project Individual conferences on project completion and 
communication 

R Final Project Presentation of projects to peers and staff 
 

http://nextstrain.org/
https://portals.broadinstitute.org/gpp/public/analysis-tools/sgrna-design
https://chopchop.cbu.uib.no/

