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Evan Green 
I’m native Oregonian who loves trying new foods, seeing movies and 
playing board games. I’m excited to get to know all the iPQB students 
and cannot wait to explore San Francisco. The first half of the summer I 
will wrap up a project in the Gouaux lab at the Vollum Institute. After 
finishing in the lab I plan to take a much anticipated vacation and hope 
to make the most of the beautiful Pacific Northwest summer before 
venturing southward. My academic interests center around structure-
function relationships and protein dynamics. 

 

 

Weiyue Ji 
My name is Weiyue Ji, and I am a Chinese student graduating from 
Peking University in Beijing, China, majoring in Biology. I have spent 
three years of my undergraduate life exploring the world of synthetic 
biology, and still deeply attracted by the elegant design and precise 
regulation of nature, I’m excited about study the complexity of life from 
a systems perspective. I’m planning to learn some Python and 
strengthen my coding skill during the summer, and am looking forward 
to improve my scientific skills and develop new connections in UCSF. 

 

       

Lil l ian Kenner 
My summer will be filled with travel; venturing to Israel and Hawaii, 
camping throughout California, and other small getaways. I have a stack 
of books that I am looking forward to reading and I am sure I will 
indulge my other hobbies such as running, hiking, and cooking. I am 
looking forward to the classes offered by the Biophysics program as 
well as to discovering and formulating my thesis project. 

 

 
 

Leanna Morinishi 
Over the summer I’ll be wrapping up my work at the Broad Institute, 
where I’ve been working as a Research Associate since undergrad. My 
summer goal is to get back into shape! I like hiking, (casual) biking, 
meteor shower watching, cooking new food and reading fiction. I’m not 
totally set in my scientific interests, but I’ve recently been reading about 
mammalian gene expression. Hope to meet you all soon! 

 

Marco Mravic 
I am a Southern Californian blonde haired Puerto Rican interested in 
biomolecular engineering and quantitative tools for 
biology/biochemistry. This summer I'm backpacking Europe then 
touring west coast national parks. I'm excited to live in the bay for the 
relaxed, open-minded atmosphere and all of the cool breweries! 
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Erin Poss

Hello! I just graduated from Drake University this spring with majors in Biochemistry and 
Chemistry. I am originally from the Chicago area, but now call Des Moines, IA home.  I plan on 
keeping busy this summer spending time with my family, working part time, and running 
competitively. In my free time I enjoy many outdoor activities such as kayaking, running, cycling, 
and hiking. I am looking forward to moving to SF and getting back into the lab setting. 

Stephanie See

I was born and raised in San Diego, California where I first developed an interest in biology as a 
high school intern at the Salk Institute. I began her training at Wellesley College as a biological 
chemistry major while pursuing research with Paul Chang at MIT. After college I joined James 
Chen’s lab at Stanford University where I have been developing isoform specific inhibitors against 
cytoplasmic dynein. This summer I backpacked across Southeast Asia, and I look forward to 
Mexican food and being a student again this fall. When not in lab I enjoy salsa dancing, music, 
and a good cup of coffee.

Allison Wong

Hi, my name is Allison. I'm from the Bay Area and graduated from UCLA (Go Bruins!) in 2011. 
Since then, I've spent a year working at the NIH and two years here in medical school as an 
MD/PhD student. I'm a big fan of foreign foods, good company, exploring and dancing and I'm 
always looking for the next fantastic book to read. I've started a book club with a friend where we 
lend each other books that rocked our worlds. Love reading? You should join us! I'm looking 
forward most to meeting everyone this fall.

2014 Incoming CCB Students

Eugenia Salcedo

My name is Eugenia Salcedo. I was born in the Dominican Republic but moved to New York 
with my family about 12 years ago. In my free time (which barely happens!�), I enjoy doing 
absolutely nothing, going out with friends, dancing, hiking, yoga, and Muay Thai. This past July 
I started working in the Craik lab, I am excited about being here, and looking forward to 
learning about the different projects happening in the lab while learning new laboratory 
techniques. Lastly, I am looking forward to exploring San Francisco, and going back to 
practicing Muay Thai more consistently.  

Chimno Nnadi

Hi, I'm Chimno. I'm originally from New Jersey and graduated from Columbia University in 2012 
with a degree in chemistry. Afterwards, I joined the MSTP program at UCSF and have completed 
my first two years of medical school.  I am excited to see what new adventures the CCB program 
will bring! My favorite past-times include frequenting new restaurants, dancing, and going for a 
jog in the Golden Gate Park. I can't wait to see you all in the fall!
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Seth Axen 
My personal interests are in mobile technology, woodworking, 
theology, and drama, and my research interests are in structural 
biology, protein design, and functional prediction from sequence. This 
summer I plan to continue learning Java and C++, complete four 
woodworking projects, play in a softball league, brew a porter, and visit 
family and friends in Oregon and Colorado. I'm excited to develop a 
firmer foundation in bioinformatics and forge friendships and 
collaborations with others in the program!    

 

 

Elena Cáceres 
I recently graduated from UCSD with a degree in Molecular Biology and 
will continue to work at the Salk Institute for the summer by 
implementing my MATLAB program to quantify β-cell mass. My 
scientific interests include wet-lab integration with computational 
techniques and basic biological approaches to public health. Passionate 
about mentoring underserved communities, I hope to participate in 
scientific outreach while at UCSF. In my free time, I enjoy hiking, biking, 
salsa dancing (poorly) while cooking, and drinking too much coffee. 

           

             

Weilin “Ina” Chen 
I studied Chemical and Physical Biology as an undergraduate with 
senior thesis research on modeling the TNF pathway. I’m interested in 
graduate research in systems biology and biophysics. This summer I am 
traveling in China with family and I’m looking forward to starting iPQB 
in the fall! 

 

 

Rachel Gate 
I am grew up in Fremont, California and have been living in San 
Francisco the past two years. I graduated from Santa Clara University in 
2012, since then I have been working in Dr. Daniel Minor’s lab. One of 
my biggest interests is running, I have run 3 marathons so far and I hope 
to do more in the future. For this summer I am leaving for the World 
Cup 2014 in Brazil in t he middle of June, where I am going to the 
France vs. Switzerland game in Salvador, Brazil and couldn’t be more 
excited! 

Adolfo Cuesta

Hello! I'm Adolfo and I am an MSTP student joining the CCB program. I'm originally from New York 
and finished undergrad at Haverford College in 2010. I'm here because I'm interested in learning 
about drug design but beyond that, I am also interested in biking, and good TV. This summer, I am 
working in the Jacobson lab. I'm looking forward to meeting everyone in the program and am 
excited to start the next chapter of my training.

Kaitlin Hulce

My name is Kaitlin Hulce. I graduated from Brandeis University this past May with my B.S. in 
chemistry and my B.A. in biology. This summer I am working at Brandeis as an organic chemistry 
teaching assistant and also working on a research project developing multivalent displays of 
lysine and arginine that we hope will interact with the protein sema4D at the plexin-B1 binding 
domain. My undergraduate work has mostly been in the development of small molecules that 
bind specific proteins, and I’d like to explore this branch of chemical biology further at UCSF. 
When I’m not in the lab, I enjoy playing music - I compose songs on the guitar and sing and have 
recently started performing for the public. I am really looking forward to exploring the bay area. 
I grew up in Connecticut and went to college in Massachusetts, so living in California will be a 
very new (and expectedly exciting) adventure for me!

Bruk Mensa

My name is Bruk Mensa.  I was born and raised in Ethiopia, and moved to the United States to 
obtain an undergraduate degree in Biology at the University of Pennsylvania. Since graduating
in 2008, I have been conducting research in the DeGrado lab, first at Penn, and now at UCSF. 
I’m spending my summer wrapping up my research projects, and am looking forward to starting 
classes in the fall.  

Steven Moss

Hi everyone! I’m originally from a small town in SC, but I have called Washington, DC my home for 
the past 6 years.  I graduated from American University in 2012 with a B.S. in Biochemistry and 
spent the next two years working as a post-baccalaureate at NIH.  After my time at NIH, I plan to 
spend the summer bike touring around the United States.  I enjoy camping, team sports, and 
conversations on the scientific merits of Breaking Bad. I am very excited about moving to the west 
coast and look forward to meeting everyone.

Ryan Muir

I love the outdoors, especially the woods and the ocean. I also believe dogs are better than cats. 
I will be spending July in San Diego helping out as a TA for a chemistry class then will spend 
August visiting Yosemite and the beach. I look forward to the collaborative and challenging 
atmosphere as well as going to the see the Giants play!  

2014 Incoming CCB Students

Danielle 
mass spec guru

Eric 
CAT/Sequencing

Bruk Erin

Ina Leanna

Lillian Evan

Martin 
heir apparent



Biophysics

Bioinformatics

Chemistry& 
Chemical Biology



• We have three graduate programs (BMI, BP, CCB) represented - and many 
diverse scientific backgrounds - this is a huge advantage 

• David/Iggy and Dan Bolon established this library approach; Danielle is adding 
the mass spec expertise 

• This course is an experiment in hands-on team-based learning. You will be 
exposed to: deep sequencing, genetics, chemical biology, systems biology, 
protein biophysics, evolutionary biology, statistical mechanics, computational 
biology… etc… 

• Lecturers (and we have a great line up of faculty!) will reinforce broad themes, but 
you will drive the research questions, day-to-day experiments, and code forward!

Science 21 December 2012:  
Vol. 338 no. 6114 pp. 1542-1543  
DOI: 10.1126/science.1216570



Ubiquitin is a central protein 
in “proteostasis”



Ubiquitin is a post-translational 
modification that directs substrates to 

destruction and other fates

SUBSTRATE
PROTEIN



SUBSTRATE
PROTEIN

Ubiquitin is a post-translational 
modification that directs substrates to 

destruction and other fates



Poly-Ubiquitin chains can direct 
modified proteins to different fates

Lys6
Lys11
Lys27
Lys29
Lys33
Lys48
Lys63
N-term



Ubiquitin is a PTM that is PTMed!



Ubiquitin is highly conserved

…only 3 substitutions from yeast to human



Why is Ubiquitin so highly conserved?



Yeast contain four Ubiquitin loci

reviewed in: Finley, Ulrich, Sommer, Kaiser 
Genetics, 2012

UB

UB

UB

UB



Galactose inducible Ubiquitin expression from a 
plasmid restores growth in a Ubiquitin knockout strain 

reviewed in: Finley, Ulrich, Sommer, Kaiser 
Genetics, 2012

UB

UB

UB

UB

UB

SUB328



Adding glucose turns off GAL, allowing expression 
from a second plasmid to determine fitness 

reviewed in: Finley, Ulrich, Sommer, Kaiser 
Genetics, 2012

UB

UB

UB

UB

+Glucose



+Glucose

Library of all 1520 single mutants
Roscoe…Bolon, JMB, 2013

+Time
+Time



Library of all 1520 single mutants
Roscoe…Bolon, JMB, 2013

Ubiquitin mutant

Two key points: 
6 months! 

and mostly WT fitness!

No Observations WT Residue



Why is Ubiquitin so conserved in evolution,  
but so tolerant in deep mutational scanning?



Why is the evolutionary history so 
different from the selection experiment? 

How do different environments 
(chemical perturbations) alter the Ub 

fitness landscape?

Fowler and Fields, Nature Methods, 2014



Why is the evolutionary history so 
different from the selection experiment? 

How do different environments 
(chemical perturbations) alter the Ub 

fitness landscape?

Fowler and Fields, Nature Methods, 2014

EACH TEAM WILL CHOOSE
 A DIFFERENT PERTURBATION



Does the fitness vary in  
different environments?

Why is Ubiquitin so conserved in evolution,  
but so tolerant in deep mutational scanning?

Does Ubiquitin phosphorylation also vary? 
What kinases are responsible for Ub-P?



Kinases and Chemicals
Tunicamycin 

Spermine 
rapamycin 

hygromycin B 
Nickle Chloride 

3-Amino-1,2,4-triazole 
Calcium dichloride 

Cerulenin 
Cobalt acetate 

miconazole 
p-Fluoro-DL-phenylalanine 

tamoxifen 
ketoconazole 
clotrinazole 
menadione 

Calcofluor white 
CuCl2 

5-fluorocytosine 
acivicin 

amphotericin B

SWE1 
ATG1 
KIN3 
ALK1 
CMK1 
TPK1



• Week 1: Warm up - Barcodes, Transformations, Choose a Chemical 

• Week 2: Biochemical Enrichment of Phosphopeptides 

• Week 3: Analysis of Mass Spec Data 

• Week 4: Presentations and Growth Rate  

• Week 5: Competition Experiment (two long days) 

• Week 6: Library Preparation and NSF due 

• Week 7: Analysis of Sequencing Data 

• Week 8: Pipelining, Data Visualization, and Team Shuffles 

• Week 9: Comparisons to Rosetta Calculations  

• Tuesday November 24th: Final Presentations and Party!



Barcoding makes it possible to perform the whole 
experiment in 3 weeks of class time!

Ubiquitin mutant



NNNNNNNNNNNNNNNNNN 
is ligated behind the Ubiquitin library

Ubiquitin mutant 18bp



A single PCR product contains the barcode and 
the entire Ubiquitin gene

Ubiquitin mutant 18bp

Illumina PE1

Illumina PE2



Illumina PE2

An unbalanced paired-end read generates a map 
between barcodes and mutants

18bpIllumina PE1 Ubiquitin mutant

Ubiquitin mutant

Ubiquitin mutant

Ubiquitin mutant

250bp read

50bp read

AGCTACGTACTGGGGAGAG

NNNNNNNNNNNNNNNNNN barcode

ACCCTAAGTTTTGACGAGAG

TACCTAAGTGCTGACGAGTG

… for all 1520 mutants 
(almost)



• Pickles are a way to dump out python data structures as files, 
allowing easy transfer of data between scripts 

• import cPickle as pic  
data = pic.load(open(“filename.pkl”,”rb”))  
print data

• We are giving you 3 pickles (http://fraserlab.com/pubs/): 

• allele_dic.pkl - contains a dictionary where: 
key = barcode nucleotide sequence 
value = residuenumber_codon  
(residuenumber is in protein space, codon is in nucleotides!) 

• translate.pkl - contains a dictionary where: 
key = codon  
value = amino acid 

• aminotonumber.pkl - contains a dictionary where: 
key = amino acid 
value = number  
(useful for plotting) 

• Many barcodes can map to the same codon, and (for some amino 
acids) many codons can map to the same amino acid 

• each group will present results (visualizations, quantifications, biases 
in library, etc) to JF/DM/DS and TA at end of class today!



Today, we have to 
accomplish 3 tasks

• The teams need names!  
Each team will get a kinase, 
lysine linkage and choose 
chemical perturbation 

• Joe needs to give each team 
an account on the server 
http://fraserlab.com/pubs/server/  

• We need you to convert the 
barcodes from nucleotide 
space to amino acid space 
(ribosome_barcodes.py)



Teams?



 

 

Evan Green 
I’m native Oregonian who loves trying new foods, seeing movies and 
playing board games. I’m excited to get to know all the iPQB students 
and cannot wait to explore San Francisco. The first half of the summer I 
will wrap up a project in the Gouaux lab at the Vollum Institute. After 
finishing in the lab I plan to take a much anticipated vacation and hope 
to make the most of the beautiful Pacific Northwest summer before 
venturing southward. My academic interests center around structure-
function relationships and protein dynamics. 

 

 

Weiyue Ji 
My name is Weiyue Ji, and I am a Chinese student graduating from 
Peking University in Beijing, China, majoring in Biology. I have spent 
three years of my undergraduate life exploring the world of synthetic 
biology, and still deeply attracted by the elegant design and precise 
regulation of nature, I’m excited about study the complexity of life from 
a systems perspective. I’m planning to learn some Python and 
strengthen my coding skill during the summer, and am looking forward 
to improve my scientific skills and develop new connections in UCSF. 

 

       

Lil l ian Kenner 
My summer will be filled with travel; venturing to Israel and Hawaii, 
camping throughout California, and other small getaways. I have a stack 
of books that I am looking forward to reading and I am sure I will 
indulge my other hobbies such as running, hiking, and cooking. I am 
looking forward to the classes offered by the Biophysics program as 
well as to discovering and formulating my thesis project. 

 

 
 

Leanna Morinishi 
Over the summer I’ll be wrapping up my work at the Broad Institute, 
where I’ve been working as a Research Associate since undergrad. My 
summer goal is to get back into shape! I like hiking, (casual) biking, 
meteor shower watching, cooking new food and reading fiction. I’m not 
totally set in my scientific interests, but I’ve recently been reading about 
mammalian gene expression. Hope to meet you all soon! 

 

Marco Mravic 
I am a Southern Californian blonde haired Puerto Rican interested in 
biomolecular engineering and quantitative tools for 
biology/biochemistry. This summer I'm backpacking Europe then 
touring west coast national parks. I'm excited to live in the bay for the 
relaxed, open-minded atmosphere and all of the cool breweries! 
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firmer foundation in bioinformatics and forge friendships and 
collaborations with others in the program!    

 

 

Elena Cáceres 
I recently graduated from UCSD with a degree in Molecular Biology and 
will continue to work at the Salk Institute for the summer by 
implementing my MATLAB program to quantify β-cell mass. My 
scientific interests include wet-lab integration with computational 
techniques and basic biological approaches to public health. Passionate 
about mentoring underserved communities, I hope to participate in 
scientific outreach while at UCSF. In my free time, I enjoy hiking, biking, 
salsa dancing (poorly) while cooking, and drinking too much coffee. 

           

             

Weilin “Ina” Chen 
I studied Chemical and Physical Biology as an undergraduate with 
senior thesis research on modeling the TNF pathway. I’m interested in 
graduate research in systems biology and biophysics. This summer I am 
traveling in China with family and I’m looking forward to starting iPQB 
in the fall! 

 

 

Rachel Gate 
I am grew up in Fremont, California and have been living in San 
Francisco the past two years. I graduated from Santa Clara University in 
2012, since then I have been working in Dr. Daniel Minor’s lab. One of 
my biggest interests is running, I have run 3 marathons so far and I hope 
to do more in the future. For this summer I am leaving for the World 
Cup 2014 in Brazil in t he middle of June, where I am going to the 
France vs. Switzerland game in Salvador, Brazil and couldn’t be more 
excited! 

Adolfo Cuesta

Hello! I'm Adolfo and I am an MSTP student joining the CCB program. I'm originally from New York 
and finished undergrad at Haverford College in 2010. I'm here because I'm interested in learning 
about drug design but beyond that, I am also interested in biking, and good TV. This summer, I am 
working in the Jacobson lab. I'm looking forward to meeting everyone in the program and am 
excited to start the next chapter of my training.

Kaitlin Hulce

My name is Kaitlin Hulce. I graduated from Brandeis University this past May with my B.S. in 
chemistry and my B.A. in biology. This summer I am working at Brandeis as an organic chemistry 
teaching assistant and also working on a research project developing multivalent displays of 
lysine and arginine that we hope will interact with the protein sema4D at the plexin-B1 binding 
domain. My undergraduate work has mostly been in the development of small molecules that 
bind specific proteins, and I’d like to explore this branch of chemical biology further at UCSF. 
When I’m not in the lab, I enjoy playing music - I compose songs on the guitar and sing and have 
recently started performing for the public. I am really looking forward to exploring the bay area. 
I grew up in Connecticut and went to college in Massachusetts, so living in California will be a 
very new (and expectedly exciting) adventure for me!

Bruk Mensa

My name is Bruk Mensa.  I was born and raised in Ethiopia, and moved to the United States to 
obtain an undergraduate degree in Biology at the University of Pennsylvania. Since graduating
in 2008, I have been conducting research in the DeGrado lab, first at Penn, and now at UCSF. 
I’m spending my summer wrapping up my research projects, and am looking forward to starting 
classes in the fall.  

Steven Moss

Hi everyone! I’m originally from a small town in SC, but I have called Washington, DC my home for 
the past 6 years.  I graduated from American University in 2012 with a B.S. in Biochemistry and 
spent the next two years working as a post-baccalaureate at NIH.  After my time at NIH, I plan to 
spend the summer bike touring around the United States.  I enjoy camping, team sports, and 
conversations on the scientific merits of Breaking Bad. I am very excited about moving to the west 
coast and look forward to meeting everyone.

Ryan Muir

I love the outdoors, especially the woods and the ocean. I also believe dogs are better than cats. 
I will be spending July in San Diego helping out as a TA for a chemistry class then will spend 
August visiting Yosemite and the beach. I look forward to the collaborative and challenging 
atmosphere as well as going to the see the Giants play!  

2014 Incoming CCB Students

See www.fraserlab.com/pubs 
for kinase, lysine linkage assignment

use SGD and other resources to link 
chemical choice to kinase, lysine linkages



Tomorrow’s presentations
5 min Protocol Presentation 

at 1PM

30 second Chemical Choice  
Justifications  

at 4PM


