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Preparing for USABO and Regeneron



Presentation Outline

A little bit about myself: my 
background, passions, and 
hobbies! :)

Introduction

The ins and outs of the 
Biology Olympiad: study 
tips, myths, resources, 
communities, and 
textbooks! 

USABO

How do I find a mentor in high 
school? Why should I do research? 
Can I submit my research to 
competitions?  

Research

How I managed my time, 
found activities I’m 
passionate about, and 
survived high school :D

Life Tips

Ask me anything – 
Olympiads, research, college 
apps, favorite foods, etc. 

Questions!
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Research

About Me

Research
Favorite subfields:

● Applied 
mathematics

● Bioinformatics
● Computational 

Biology

Favorite subfields:
● Anatomy & 

physiology! <3
● Genetics
● Cell Biology

Experiences:
● 5-time AIME qualifier
● 2-time Math Prize for Girls invitee
● Mathworks HSMC alumna
● MathPath alumna

● Attending MIT in the fall!
● Double majoring:

○ Applied Math
○ Computer Science & Molecular 

Biology
● Paid Regeneron summer internship
● RSI Last Week TA
● Industry? Academia? Medical school? 

Biology Math

The Future

Experiences:
● 2021 RSI Scholar w/ Top 5 

Paper & Top 5 Presentation
● Regeneron STS 3rd Place 

Winner
● ISEF Grand Prize Winner

Experiences:
● 2-time USABO (USA 

Biolympiad) National Finalist
● 2022 USABO Silver Medalist 

(Top 8)
● Science Olympiad <3



USABO



USABO OVERVIEW

THREE PILLARS OF 
USABO

The highest barrier to entry

BENEFITS OF DOING 
USABO

The “Olympics” of research! 
What can you win with the 

research you conduct?

PRACTICE TESTS & 
RESOURCES

The most rigorous, rewarding, 
and fun way to start research

USABO MYTHS
Can you do research without a 

mentor? Does being in a big lab 
help?

Research is fundamentally different 
from Olympiads in countless ways. Is 

research for you? 



USABO Open Exam

Anyone can participate: ~4,000 per year

● 50 multiple choice questions in 60 minutes
○ Score = # of correct questions
○ Cutoff is usually from 19 - 24

● Questions are split into 7 main categories 
(more info on the next slide)

● Difficulty varies significantly year to year 
(but it generally gets harder) 

All tests are hosted on AoPS!

USABO Semifinals

Top 10% of the Open Exam; ~400 per year

● Part A: Multiple choice questions, each 
worth 1 point

● Part B: Multiple select questions, each 
worth 2 points (this varies year by year)

● Part C: Free response questions, worth 
anywhere between 5 - 20 points

● Speed and test-taking strategy is KEY!

USABO Camp

Top 20 scorers on the Semifinals

Team USA

Top 4 scorers on the Camp Theoreticals & 
Practicals

Distinctions also given for Top 50 scorers

https://www.usabo-trc.org/usabo-about-exams


USABO Topics
● Animal Anatomy & Physiology (25%) 

○  High point yield!

● Biosystematics (5%)
○ Just skip :/

● Cell Biology (20%)
○ Do it last; hardest section by far

● Ecology (10%)
○ HIGH POINT YIELD! Low effort too :D

● Ethology (5%)
○ Similar to ecology: high point yield and low-effort

● Genetics (20%)
○ Math and intuition; do this section second so your brain is sharp
○ Separates finalists from semifinalists 

● Plant Anatomy & Physiology (15%)



Myth #1: USABO Is Solely About Memorization

Preface: USABO Myths

65% of last year’s USABO Finalists were also 
AIME qualifiers



Myth #1: USABO Is Solely About MemorizationThen why do I have to read so many textbooks 
to excel at the USABO?

Understanding != Memorization

Much like crunching math problems builds intuition, 
reading biology textbooks builds intuition



2.   Practice Tests & Resources

Past Opens/Semis: Found on the 
USABO website up to 2019. The BODS 
Discord server has 2020, 2021, and 
2022 tests. 

Genetics Practice: MIT OCW Genetics 
Exams + Griffiths end-of-chapter 
problems

General Practice for Camp: IBO exams
● IBO exams are high-quality, 

medium difficulty, and 
extremely fun with detailed 
solutions manuals!! <3

1. USABO Textbooks
The foundation of your knowledge 
and intuition! 

Campbell: General Biology
● The ultimate USABO 

textbook
Vanders/Fox/Sherwood: Human 
Anatomy & Physiology
Ravens: Plant Anatomy & Physiology
Brookers/Griffith: Genetics
Alberts: Cell Biology
Lehninger: Biochemistry

!!! Read smart, AND hard.

The Three Pillars of USABO

   3.             Communities

Join the Biology Olympiads 
Discord Server!

https://discord.gg/quZS7tDd8B

● Free mock biology 
competitions twice a year

● A community of friends and 
National Finalists to help 
you out and study with you

● Resources page and tons 
of alumni knowledge

● Problems of the Day & 
Histology of the Day

https://discord.gg/quZS7tDd8B
https://discord.gg/quZS7tDd8B


Campbell Biology is your best friend… but not your only friend

The first textbook most people read:
● Covers ALL topics at an introductory level

Medium-yield units:
● Unit 2: The Cell (6 - 12)

○ 9 + 10
● Unit 3: Genetics (13 - 18 + 20-21)

○ Good introduction; Brookers is better for Camp and IBO prep

● Unit 4: Mechanisms of Evolution (22 - 25)
○ 23-24

● Unit 5: Biological Diversity (26, 29, 30, 32)

High-yield units:
● Unit 6: Plant Form and Function
● Unit 7: Animal Form and Function

○ Necessary but not sufficient: Vanders for Camp prep
● Unit 8: Ecology



Vanders Human Physiology is key to developing Anatomy & Physiology intuition

I read every chapter from 6-19 except 8 at least five times! That’s how important this book is… 

Pros:
● Beautiful schematics and flowcharts → easy to comprehend
● Clinical case studies and critical questions
● Accessible for intermediate-level anatomy & physiology 

students

Cons:
● Dense and intimidatingly long
● Easy end-of-chapter problems

Medium-yield:
● Muscle, Control of Body Movement, Immune System, Repro

High-yield:
● Everything else!
● Endocrine, Cardio, Kidneys, Digestion, Organic Metabolism



Vanders is a road trip to all the most beautiful places… so sightsee!

How to Read:
● 20 pages per day; attempt ALL end-of-chapter questions
● STOP and APPRECIATE the terrain! Diagrams are there for a reason. Do NOT rush. 



Ravens for plant intuition; especially plant histology and anatomy!

Pros:
● Beautiful typewriting and very satisfying to read
● Digestible
● DEEP dive into everything you need to know about plants

Cons:
● Not all chapters are applicable to USABO
● End-of-chapter questions don’t exist :/

High-yield:
● Section 5 and Section 6

○ It’s literally only 200 pages but it’s so worth it like i read it 5x 
so read it read it read it read it



Brookers: My secret weapon

Pros:
● Excellent end-of-chapter problems (Griffiths is good too) 
● Amazing development of intuition; beautiful diagrams
● Challenging yet crucial concepts that Campbells doesn’t 

cover in just a few (~180) pages :D

Cons:
● Not all chapters are high-yield; read carefully!

Medium-yield:
● Genetic Technologies
● Quantitative genetics
● Population & evolutionary genetics 

High-yield:
● Patterns of Inheritance (2 - 7)



BROOKERS = PRACTICE PRACTICE PRACTICE

How to Read  Practice:
● Genetics is about developing intuition
● If you don’t do the practice problems, you can’t develop intuition
● Don’t skip the experimental sections! They are the most important parts
● Don’t take notes; do write down and think through every single Experimental 

Question

Conclusion: Do ALL the Experimental Questions and Solved Questions
Conclusion 2: The effort you put into this textbook = how much you get out



Lehninger for fun, difficult biochemistry

Pros:
● Beautiful writing and so so so fascinating
● High-level topics; very in depth
● Excellent end-of-chapter problems

Cons:
● Super dense and jargon-y
● Most chapters are too in-depth and not applicable to USABO
● VERY difficult to understand without background knowledge

Medium-yield:
● DNA Technologies
● Proteins & enzymes (could be high-yield)



😎 USABO Secrets 😎



🤩 All exams are written by graduated National Finalists 🤩

That means I will be helping to write next year’s exams :)

This is why the cell biology, genetics, and 
animal anatomy & physiology sections are 
always so difficult! 

You can find all the test writers on Discord. Get to 
know them and find out what kinds of questions they 
like to write! 



🚨 EMPLOY TEST TAKING STRATEGIES ON THE 
SEMIS!!! 🚨

Do your best subjects first

Skip questions with long problem 
statements if they are not worth much USE YOUR DISCRETION!

Part C is ALWAYS worth it!

Guess on everything you don’t know



📊 USE YEARLY HISTOGRAMS TO ESTIMATE YOUR RANK 📊

You could be Rank 51! Write this on your college app See how you improve year-to-year



Research

RESEARCH VS. 
OLYMPIADS

FINDING A MENTOR
The highest barrier to entry

RESEARCH 
COMPETITIONS

The “Olympics” of research! 
What can you win with the 

research you conduct?

SUMMER PROGRAMS
The most rigorous, rewarding, 
and fun way to start research

RESEARCH MYTHS
Can you do research without a 

mentor? Does being in a big lab 
help?

Research is fundamentally different 
from Olympiads in countless ways. Is 

research for you? 



my own research journey 🥴

Computational Epidemiology

Computational Biology

Published a 
first-authored preprint

Presented at a 
consortium

Learned R

Wrote a full-length paper

Accepted to a conference

Alumni network

Quantitative & Synthetic 
Biology

Recommendation 
letter

Essay inspiration <3

Bioinformatics



Research vs. Olympiads

Much more subjective and 
luck-based

Large monetary awards and 
scholarships

Highly publicized, larger public 
recognition

High barrier to entry

Regional 
competitiveness 
varies

Highly regarded by 
colleges

NOT solely knowledge-based: 
requires public speaking, writing, 
networking, etc. 

Easier to win awards

Larger participant pool

Disparity due to socioeconomic 
status

Large time commitment

More networking & job 
opportunities

Solely based on your own skill 
and dedication

Little to no barrier to entry

Oftentimes no monetary rewards

NOT affected by regional 
competitiveness (excluding USNCO)

More cooperative and less exclusive 
than research competitions

Long-lasting connections 
and friendships Deeper & more permanent 

friendships

More reliant on critical 
thinking & problem solving 
over showmanship and 
speaking



2.   Publish a paper or preprint

Always ask your mentor 
about the possibility of 
publishing a paper! 

Many camps require 
end-of-camp papers and 
most mentors will allow you 
to publish these. 

If publishing doesn’t work… 
preprint it! 

1. Submit to Research Fairs
The biggest way to share 
your research as a high 
schooler! 

Competitions: Regeneron 
STS, Regeneron ISEF, JSHS, 
MIT THINK, BioGENEius, 
ExploraVision

Scholarships: Davidson 
Fellows, Emmy Noether 
Awards, Shing Tung Yau 
High School Science Award

What Can I Do With My Research?

   3.       Attend conferences

Some conferences only 
require an abstract or poster 
submission! There are many 
conferences specifically for 
high school students 
(Harvard Research 
Conference, etc.). 

You can also present at lab 
meetings. 

DON’T BE AFRAID TO ASK 

YOUR MENTOR ABOUT 

OPPORTUNITIES!!!



Top Science Fairs + Selection Processes

● Hybrid video and in-person judging 
panel process

● Regional fairs select the 
highest-scoring projects in each 
category (1st place) to send to the 
international fair

○ ~1400 ISEF Finalists each year
● Travel as a “delegation” representing 

your state/country/region
● No monetary prizes for ISEF finalists; 

only for Grand Prize winners

Regeneron ISEF Regeneron STS

● HOLISTIC evaluation process: not 
entirely based on your research

● 300 STS Scholars receive $2000
● 40 STS Finalists receive $25,000 – 

$250,000
○ STS Finalists are invited to a 

10-day long retreat in D.C. to 
select the top 10 winners

● Top 10 winner selection involves not 
only research judging, but also 
panel interviews (unique to STS)

JSHS
● Hybrid video and in-person 

judging panel process
● Similar to Regeneron ISEF, with 

regional fairs feeding into the 
international fair (NJSHS)

● Not as well-known as ISEF, but 
similarly competitive

● Larger monetary prizes than ISEF
● Quality of judging varies greatly 

from fair to fair
○ Generally not as well-run 

as ISEF

ISEF

Regional Fair 
Round 1

Regional Fair 
Round 2

Video, abstract, and paper 
submission

Top 10% of each 
category

1st Place in each 
category

In-person judging

NJSHS

Regional Fair Round 1

Regional Fair Round 2

Video, abstract, and paper 
submission

Top 10% of each 
category

Top 3 in each 
categoryIn-person judging

State Fair
Live virtual judging

1st Place in each 
category

Written 
application

Finalist & Scholar Selection

Winner Selection

Finals in DC

https://www.societyforscience.org/isef/
https://www.societyforscience.org/regeneron-sts/
https://jshs.org/


Two Strategies to Find a Mentor

Finding professors to email:
● Look at professors and labs at nearby universities with 

research that interests you (department websites)
● Consider looking up mentors who have previously 

mentored Regeneron STS winners, ISEF finalists, etc. 
○ They are both more experienced at mentoring and 

more likely to take you on! 
Tips:

● !!! USE ALL YOUR CONNECTIONS !!!
● Discuss the professor’s research and tell them WHY you 

want to work with them in your email! 
○ The more specific and enthusiastic, the better!

● Summarize your achievements, previous experience, and 
qualifications in your email

● Attach a resume and high school transcript
● If the professor says no, it doesn’t hurt to ask if they know 

anyone in their department who may take you on! 
● Mass-send emails. It may take up to 40 emails before you get 

a response! 
● Email professors who are currently looking for grad students

Cold-emailing Summer programs
Looking for programs:

● A list of programs is provided later in these slides

Tips:
● Start your applications early! 

○ Both early within the year and early in your life
● Create a spreadsheet with deadlines for summer camps
● Join Discord servers for applicants to summer research 

programs!! Many excellent resources are shared
○ RSI: 
○ SSP: 

● Connect with alumni and ask them for advice! 
● List your achievements in a specific and organized 

manner! Define all important achievements
● Message me on Discord (Silverleaf1#5370) for RSI 

application tips



Cold-emailing vs. Summer Programs 
Programs

Higher attrition rate

Harder learning curve

Little to no networking opportunities 
with other kids

Can research a very niche 
interest

Time-consuming

Can result in significant 
research

More hands-off approach to 
mentoring

Connections can help TREMENDOUSLY

Rewarding

Requires more self-drive and 
ambition

Hard to get in to and competitive

Does not require previous research 
experience as much as 
cold-emailing

Not helped by connections with 
faculty

Valuable experience: once 
makes it easier the next 

time

Includes classes for writing 
papers and presenting 
research

No rigid deadlines or standards 
set: can be done during the school 
year

Higher success rates for 
research competitions



Summer Stem Institute (SSI)
Research Focus/Description

● environmental, biomedical, computer science, math, 
physics, and chemistry are some choices for research

● Introductory version of RSI (run by RSI alum)
● Learn presentation/writing skills
● Bootcamp (listen to lecturers)
● Learn to code in Python

Cost: ~$2000 
Location: Virtual
Length: Six weeks (June 19-August 1st)

Application Requirements:
● High School and Late Middle
● 4 short essays
● Awards/Activities
● Transcript/Test Scores
● School/Your Information

https://www.summersteminstitute.org/


miRcore Summer Camps
Research Focus/Description

● Computational biology
● R programming
● Linux/Unix
● Gateway to MVP program

Location: Michigan

Length: One week (random throughout 
June-August)

Cost: $100

Application Requirements:
● High School and Late Middle
● Short essays
● Awards/Activities
● Transcript/Test Scores
● School/Your Information

https://www.mircore.org/


Mathworks Junior Summer Math Camp (JSMC)
Research Focus:

● None (not a research camp, but see below) 

Description: 
● Doorway to HSMC (Honors Summer Math Camp) where u 

can do research
● Great community
● Learn Mathematica, competition math, critical thinking, 

honors seminar

Location: Texas State University
Cost: $1400
Length: 2 weeks (June 5-17)

Application Requirements: 
● Grades 6-8
● 1 essay
● 1 recommendation letter
● Transcript 

FiGuRe 111: Cool people doing cool things at a cool camp

https://www.txstate.edu/mathworks/camps/Summer-Math-Camps-Information.html


Mathworks Honors Summer Math Camp (HSMC)
Research Focus:

● Pure mathematics
● Epidemiology
● Computational biology
● Cryptography
● Data science

Description: 
● Take classes on number theory, combinatorics, and conduct an 

original group research project with a mentor
● Study group <3 with the most brilliant mathematicians
● Craft a wholesome community and go on wacky field trips
● Group projects are usually published in journals and work continues 

with mentors past camp :)

Location: Texas State University
Cost: $4000 + huge financial aid
Length: 6 weeks (June 19-July 30)

Application Requirements: 
● Grades 9-12
● 1 essay
● 1 recommendation letter
● Transcript 

https://www.txstate.edu/mathworks/camps/Summer-Math-Camps-Information/hsmc.html


UCSB (UC Santa Barbara) Mentorship Program
Research Focus:

● Literally everything

Description: 
● Earn university credits by taking two interdisciplinary research courses

○ Exploratory Course - Presentation Techniques
○ Lecture Course - Introduction to Research

● 1-1 original research project with a mentor
● End of camp symposium! 
● Projects can be published and submitted to competitions

Location: UC Santa Barbara (California)

Length: 6 weeks (June 19-July 29)
Cost: $4500
Application Requirements: 

● Grades 9-12
● Test scores (AP, SAT, ACT)
● 1 essay
● 1 supplemental writing piece
● Many supplemental responses
● 1 recommendation letter from

science teacher

https://www.summer.ucsb.edu/pre-college/research-mentorship-program-rmp


Stony Brook University - Garcia Summer Scholars

Research Focus/Description
● Garcia faculty staff mentor students
● Research is focused on polymers/engineering
● Group projects -- many projects go to ISEF

Location: Stony Brook University
Cost: $2500
Length: Six weeks (June 28 - August 13)

Application Requirements:
● Rising senior (16 yrs) although rising juniors can 

apply
● Biology, Chem, Physics, Math, English (honors 

or AP)
● 60th% SAT
● 3 LORs
● Essays

https://www.stonybrook.edu/commcms/garcia/summer_program/program_description.php


Stanford Institutes of Medicine Summer Research Program (SIMR)
Research Focus:

● Immunology
● Neurobiology
● Stem cell and developmental biology
● Cancer Biology
● Bioengineering
● Cardiovascular
● Bioinformatics
● Genetics and genomics

Description: 
● 1-1 original wet-lab research project with a mentor
● Choose from eight areas of research!
● Projects can be published and submitted to competitions

Location: Stanford University

Length: 8 weeks (June 13-August 4)
Cost: Stipend?

Application Requirements: 
● Rising juniors or seniors
● ????? probably really rigorous??

https://simr.stanford.edu/


BU RISE

Research Focus/Description
● Internship: Work one-on-one with 

professor under professor 40 hour/week 
(focus biology)

● Practicum: Group research on a biology 
related topic

● Presentation/writing skills

Location: Boston University
Cost: $4650
Length: Six weeks (July 3-August 15)

Application Requirements:
● 3 essays (1 additional essay for 

internship)
● 2 recommendations
● Transcript and Standardized Test Scores
● Background Information

https://www.bu.edu/summer/high-school-programs/rise-internship-practicum/how-to-apply/


Summer Science Program (SSP)
Research Focus/Description

● Astrophysics: Teams research on 
asteroids.Topics covered include 
astronomy, physics, mathematics, and 
Python

● Biochemistry: Investigate enzymes in 
crops using biochemistry, molecular 
modeling, biostatistics, and 
bioinformatics

Location: Purdue University
Cost: $3950 or $6950
Length: Six weeks (mid June - end July)

Application Requirements:
● 4-5 essays 
● 3 recommendations
● Transcript and Standardized Test Scores
● Background Information

https://summerscience.org/


Stony Brook University - Simons Summer Research Program

Research Focus:
● Literally anything!

Description: 
● 1-1 original research project with a mentor
● End of camp symposium! 
● Projects can be published and submitted to competitions
● Stipend!

Location: Stony Brook University (NY) (June 28-August 9)
Length: 6 weeks
Cost: FREE + stipend of $800

Application Requirements: 
● Grade 11
● Test scores (AP, SAT, ACT)
● Many short essays (<90 words)
● 2 recommendation letters from

STEM teachers
● School nomination
● Test scores and transcript

https://www.stonybrook.edu/simons/


Research Science Institute (RSI)

Research Focus/Description
● Conduct original 1-1 project with professor 

(usually MIT/Harvard professor) on any 
topic

● Hear from distinguished speakers almost 
every night

○ Nobel prize winners <3
● Bed checks, TARP, and other fun things
● Learn presentation/writing skills/LaTeX
● Attend classes first week (for way too many 

hours a day)

Location: MIT
Cost: Free
Length: Six weeks (June 27th - August 7rd)

Application Requirements:
● 4-5 really lONG essays… YES..(awards)
● 3 recommendations
● Transcript and Standardized Test Scores
● Research paper you wrote (optional) 

https://www.cee.org/programs/research-science-institute


😼 Life tips 
😼



!!! Use a calendar !!!



Chase your passions… ESPECIALLY during the summers

Attend summer camps!
Volunteer!

Study for Olympiads! Intern at a lab!



Questions? <3



Momentum Learning Wechat Group

Join Momentum Learning Wechat groups

All seminar recordings and slides can be found at: https://www.momentumlearning.org/open-house





Thank You!


