MISM Intern Positions – Summer 2026
1. Research Project 1 (2 interns)
a. Project PIs: Georgia Tomaras, Rohit Singh
i. Other team members: Moses Sekaran, Kapil Devkota, Rory Henderson, Jonathan Li, Huan Liang, Jiazheng Miao, Umar Qureshi
b. Project 1: Computational Design of Proteome-Unique Peptide Barcodes for Mass Spectrometry Applications
i. Description: The goal is to computationally predict short peptides that can be used to tag proteins for later recovery in mass spectrometry-based proteomics. This project involves using computational methods and protein language models to design short peptide sequences (4-12 amino acids) that are unique against the human proteome and optimized for mass spectrometry detection. The intern will develop algorithms to generate large barcode libraries (100K-1M sequences) based on three key constraints: proteome uniqueness, mass spectrometry compatibility (cleavage and ionization motifs), and structural stability when embedded in protein contexts.
c. Project 2: To be named
d. Desired skills:
i. Strong programming skills in Python
ii. Coursework or some experience with computational biology, bioinformatics, or sequence analysis
iii. Familiarity with machine learning/deep learning frameworks (PyTorch or TensorFlow) is a plus
iv. Familiarity with protein language models is a strong plus
v. Background in biochemistry or structural biology helpful but not required
2. Research Project 2 (2 interns)
a. Project PIs: Micah Luftig, Kevin Flores
i. Other team members: Danielle Burner, Cliburn Chan, Veronica Ciocanel, Jessica Conway, John Hickey, Meghan Kwon, Jianfeng Lu, Bobby Ni, Melanie Sadecki, Elliott SoRelle, Zach Turner, Mieke van der Mescht
b. Project 1: Analysis of Lymph Node-on-a-Chip Spatial-Omics and Imaging Data
i. Description: This project will focus on identifying and quantifying immune cell types and infection states from confocal and multiplexed CODEX imaging of the lymph-node-on-a-chip (LNOC) HIV model. The intern will apply image segmentation, feature extraction, and clustering methods to build spatial maps of immune activation and viral spread that inform quantitative models of infection dynamics.
ii. Desired skills: Python (NumPy, Pandas, scikit-image, Cellpose), experience with bioimage analysis, spatial omics, or single-cell bioinformatics, and familiarity with statistics or machine learning for high-dimensional biological data.
c. Project 2: Developing a Grammar-Based Modeling Framework for Multiscale Immune System Simulations in Vivarium
i. Description: This project will develop a modular, human-readable interface for defining and executing immune system simulations in Vivarium, an open-source Python framework for composing agent-based and mechanistic models into integrated, multiscale simulations. The goal is to enable users to describe cellular and molecular interactions using structured, plain-text rules that can be automatically translated into Vivarium processes and compositions. The intern will design parsing and translation tools that convert biological statements such as “activated T cells secrete cytokines that enhance macrophage activation” or “infected B cells reduce antigen presentation over time” into executable model components. This framework will streamline model construction and help unify agent-based infection dynamics with intracellular and signaling network models.
ii. Desired skills: Proficiency in Python; experience with agent-based modeling (especially Vivarium); familiarity with parsing, data structures, or software architecture; and interest in multiscale modeling of immune and viral dynamics.
3. Research Project 3 (2 interns)
a. Project PIs: Bruce Rogers, Charlie Nunn
i. Other team members: Jake Burchard, Linh Do, Janice McCarthy, James Moody, Dana Pasquale, Jason Xu
b. Project 1: Epidemic simulation
i. Description: Construction of synthetic contagion contact networks and simulation of disease on those networks.  Using Exponential Random Graph Models, we will build social networks that mimic the demographic and geographic mixing patterns of a medium-sized county in the US. Then, we will simulate epidemics on the network to discover how differences in disease spread (e.g. STI vs respiratory infection) and infectivity affect epidemic outcomes.  
ii. Desired skills: programming (R, python, Julia), network analysis, epidemic modeling
c. Project 2: Epidemic inference
i. Description: Given partially observed epidemic information (like case counts or contact tracing), we will build stochastic models (continuous time Markov chains) that provide a simulation framework for inference of important epidemic statistics, e.g. the basic reproductive number R_0. Then, we will use simulations in to validate the inference framework and build generative models to improve the computation time for epidemic simulations. 
ii. Desired skills: programming (R, python, Julia), stochastic modeling and simulation (Markov processes, Gillespie algorithm) inference/parameter estimation
