
Investigating the effects of patient variants and phosphorylation on the BRCA1/PALB2 interaction

Audrey Dolt, Jamison Speed, Chrissy Baker, Precious Castillo, Hayes Martin, Mikaela Stewart. Texas Christian University, Fort Worth, TX

Introduction Results

References and Acknowledgements
1. Nepomuceno TC, De Gregoriis G, de Oliveira FMB, Suarez-Kurtz G, Monteiro AN, Carvalho MA. Int J Mol Sci. 2017 Aug 31;18(9):1886. 

https://doi.org/10.3390/ijms18091886.

2. Foo TK, Tischkowitz M, Simhadri S, Boshari T, Zayed N, Burke KA, Berman SH, Blecua P, Riaz N, Huo Y, Ding YC, Neuhausen SL, Weigelt B, 

Reis-Filho JS, Foulkes WD, Xia B. Oncogene. 2017 Jul 20;36(29):4161-4170. https://doi.org/10.1038/onc.2017.46.

3. Boonen RACM, Rodrigue A, Stoepker C, Wiegant WW, Vroling B, Sharma M, Rother MB, Celosse N, Vreeswijk MPG, Couch F, Simard J, 
Devilee P, Masson JY, van Attikum H. Nat Commun. 2019 Nov 22;10(1):5296. https://doi.org/10.1038/s41467-019-13194-2.

4. Buisson R, Niraj J, Rodrigue A, Ho CK, Kreuzer J, Foo TK, Hardy EJ, Dellaire G, Haas W, Xia B, Masson JY, Zou L. Mol Cell. 2017 Jan 

19;65(2):336-346. https://doi.org/10.1016/j.molcel.2016.12.007

5.Matsuoka S, Ballif BA, Smogorzewska A, McDonald ER 3rd, Hurov KE, Luo J, Bakalarski CE, Zhao Z, Solimini N, Lerenthal Y, Shiloh Y, Gygi SP, 

Elledge SJ. Science. 2007 May 25;316(5828):1160-6. https://doi.org/10.1126/science.1140321.
6.Guo Y, Feng W, Sy SM, Huen MS. J Biol Chem. 2015 Nov 13;290(46):27545-56. https://doi.org/10.1074/jbc.M115.672626.

Thank you to the NIH (R15 GM135900), TCU Biology Departments, and TCU Chemistry Department for funding! 

I would like to thank my Grandpa and my sister Caitlin, my original inspirations to pursue a career in STEM.

BRCA1/PALB2 interaction is crucial for DNA damage repair

Future Directions and Conclusions 

Above: In the presence of DNA damage, BRCA1 and PALB2 are phosphorylated

and recruited to the damage, where they form a heterodimer resulting in repaired

DNA through homologous recombination. In the absence of a successful

heterodimer, DNA damage persists and tumorigenesis can occur.

Above: Of the 72,467 documented BRCA mutations, only 10.3% of them have

been classified as either benign, likely pathogenic, or pathogenic. There are over

65,000 unclassified variants of unknown significance!

Above: In vivo assays are costly and time consuming compared to in vitro 

assays.

Right: In vivo

phosphorylation 

involves the 

attachment of a 

phosphate group to 

serine residues. To 

mimic this state in 

vitro, site-directed 

mutagenesis is used 

to mutate a serine 

(S) to a glutamic acid 

(E), providing a 

negative charge that 

mimics 

phosphorylation.

Site-Directed Mutagenesis

Protein Purification and Circular Dichroism

Above: After transformation and expression of human protein in bacterial cells,

protein is lysed from bacterial cells and purified. Then, purified product is analyzed

via circular dichroism to determine secondary structure.

Isothermal Titration Calorimetry

Variant of Unknown Significance  

Create in vitro conditions to test the function of variants that mimic conditions inside

the cell. Does phosphorylation need to be accounted for in vitro to assess VUS?

Objective

Methods

Isothermal Titration Calorimetry

• Remake BRCA1 T1394E mutation to test binding affinity to PALB2 through ITC.

• BRCA1 proline mutations disrupt alpha helix formation.

• There are no biologically significant binding differences between PALB2 WT, PALB2

S64E, or PALB2 S59E in vitro.

• PALB2 phosphorylation is not important to recreate when testing the effects of PALB2

variants of unknown significance (VUSs) on the BRCA1-PALB2 binding interaction in

vitro.

• Further research is needed to determine the effect of BRCA1 phosphorylation on the

BRCA1-PALB2 binding interaction in vitro.

Above: We characterize whether mutations effect the structure of BRCA1 or PALB2 via CD

and its effect on successful BRCA/PALB2 heterodimer formation via ITC.

Above: Isothermal titration calorimetry experiments showing the titration of wild type (WT)

BRCA1 into WT PALB2, WT BRCA1 in L24F PALB2, and L1404P into WT PALB2.

Above: Schematic describing the steps of isothermal titration calorimetry, which

measures heat release upon binding throughout the titration of BRCA1 into PALB2.

Spectra will follow these 

signatures for alpha helix, 

disordered, and

beta sheet structures

CD spectrophotometer 

measures changes in light 

ellipticity as light passes 

through the sample

E. coli cells are 

transformed to express 

the protein of interest

Purified proteins are prepared 

individually and with WT 

binding partner

Cells are 

lysed

Protein is purified

or

or

Summary of Findings
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