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APOBEC3 cytidine deaminases shape tumor responses

Outreach Event Qty Attendees

 Hub Presentations 9 15-25

 Workshops 4 10-15

 Tech Seminar 14 20-30

 Seminar Series 4 15-20

 Symposium 1 95

 Tours 9 1-20

Cytidine deaminase activity at specific loci is linked

A human lymphoma organoid model for targeting tumors

 Expand shared personnel model for bioinformatics support

 Innovate in spatial multi-omics

 Increase workshop emphasis for statistical and AI empowered approaches

 Expand clinician relevant support services

 Sustainability planning

 Provides guidance and education throughout the entire experimental 
process, including design, analysis and publication

 Provides in-house staff with professional expertise in genome wide molecular 
technologies

 Bioinformatics Consulting Service for experimental design and data analysis 
staffed with PhD-level scientists experienced in bioinformatics

Melanie Oakes, PhD
Manager, Tech Ops

Jenny Wu, PhD
Director, Bioinformatics

Ivan Chang, PhD
Bioinformatics Engineer

GRT Hub puts emerging nucleic acid technologies into the hands of investigators 
and enables bioinformatics analysis through consultation, training and collaboration

 INSEIllumina iScan beadarray: 
linkage analysis, copy number variants, 
epigenetics

 Illumina NovaSeq X Plus: whole 
human genomes, deep sc sequencing

 PacBio Revio: whole genome seq, 
structural variants, scRNA isoforms

 BioNano-Saphyr 2: long-range optical 
mapping; structural variants

 Library preparation: single cell, multi-
omic, HiFi, Me-seq, etc

 NanoString nCounter: digital 
quantification of known nucleic acid 
targets 

 10X Genomics ChromiumX: scRNA-
seq; scATAC-seq; multiome; VD(J) 
typing

Suzanne Sandmeyer, PhD
Director

Remi Buisson, PhD
Assistant Director

 Parse Biosciences: split-seq; reduced 
cost for 100,000-1 M cells

 Mission Bio Tapestri: scDNA and 
protein typing tumor lineage mapping; 
CNV

 Bruker Isoplexis: monitoring single 
cell secreted proteins, e.g. cytokines

 Digital PCR: Bio-Rad ddPCR, 
ThermoFisher Quantstudio Q

 Nanostring GeoMx and 10x 
Visium:  spatial transcriptomics  on 
fixed or fresh

 Data visualization portals: 
Publicly accessible web interactive 
dashboards  enabling visual 
exploration of processed data

$11.6M

20

Supported CFCCC Members 
Receive 22 New Cancer-relevant 
Grants (Total Direct Costs)

Support Led to New
Cancer-Relevant Publications 
(35%) in IF ≥ 10 Journals)

Used by 70 Unique CFCCC Member Labs
29% Overall Usage by CFCCC Members

82%
15%

4%

26% 74% 92%

8%



FREQUENCY FUNCTION AUTHORITY

David Fruman, PhD
Associate Director 
Basic Science, CFCCC

Internal Advisory Committee

Klemens Hertel, PhD
Professor and Chair
Microbiology & Molecular 
Genetics

Jill Kay, MS
Director, Research Policy
UCI Office of Research

Al LaSpada, MD, PhD (Chair)
Professor, Chair & Assoc. Dean
Pathology & Laboratory Medicine

Wei Li, PhD
Professor
Biological Chemistry

Anthony Long, PhD
Professor
Ecology & Evolutionary Biology

Daniel Mercola, MD, PhD
Professor
Pathology & Laboratory Medicine

Ali Mortazavi, PhD
Professor
Developmental & Cell Biology

Nicholas Pannunzio, PhD
Assistant Professor
Medicine & Biological Chemistry

Maksim Plikus, PhD
Professor
Developmental & Cell Biology

Moyra Smith, MD, PhD
Professor
Human Genetics & Pediatrics

Robert Spitale, PhD
Professor
Pharmaceutical Sciences

Leslie Thompson, PhD
Professor and Chair
Neurobiology & Behavior

Craig Walsh, PhD
Professor & Assoc. Dean
Molecular Biology & Biochemistry

Marian Waterman, PhD
Associate Director
Shared Resources, CFCCC

Xiaohui Xie, PhD
Professor
Computer Science

Kyoko Yokomori, PhD
Professor
Biological Chemistry

Quarterly Advises regarding purchases, symposia, services, and grant 
applications

Advisory 
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Services, Technologies & Equipment
https://genomics.uci.edu

About Us    Instruments & Services    Seminars & Workshops    Publications    Research Support    Careers Advisory Board

NEXT



Vizgen MERSCOPE Ultra 10X Genomics Xenium

Probe based Primer based

Services, Technologies & Equipment
https://genomics.uci.edu

Epigenome

Iscan: methylome, CNV

Lineage Tracing

Tapestri

Secretome

SC Cytokines: IsoSpark

Digital PCR

Absolute Q

Sequencing: RNA, DNA, multi-omics

NovaSeq X 
Plus 30X
human genome

Short read

Revio
30X
human genome;
single cell isoform

Long read

Spatial Transcriptomics

NEXT



Services, Technologies & Equipment
https://genomics.uci.edu

Sub-Cellular Spatial: FFPE & FF

Xenium:
Segmentation staining;
5000 probes;
Post analysis proteomics

Kessenbrock/Lawson
Breast Tissue by Xenium

MERFISH Ultra
10,000 probes
3 cm * 3cm

Stellaromics Pyxa
3D spatial
UCI Early Access

NEXT



Services, Technologies & Equipment
Analysis and Data Sharing

Jenny Wu, PhD

Bioinformatics Applications, Workshops
Data Analysis

Cellular 
Segmentation

Cellpose, starDist, 
Baysor

Cell-Cell communication
CellChat2 (UC Irvine), CCInx

Deep learning based:
SAILERX (UC Irvine), ScVI-TOOLS

Genotyping analysis
ADMIXTURE, STRUCTURE,   PRice2, 

LDpred

Methylation profiling
Minfi, RnBeads, ChAMP, Limma, DMRFinder

Spatial clustering & tissue domain 
segmentation

BANKSY, BayesSpace, Seurat5

GRThub Curated Open Source Software for Pipeline Development

Parse 
Biosciences

Alignment Pipeline

10x Genomics 
3’/5’/ATAC

Cell Ranger,atac,arc
Loupe Browser

PacBio Iso-seq
SMRT Analysis

Illumina iScan
GenomeStudio

Hosted Commercial Software

10x Genomics Visium/HD
Space Ranger, Loupe Browser

10x Xenium
Xenium Ranger
Xenium Explorer

NanoString
GeoMx Data Analysis

Director, Bioinformatics

NEXT
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Services, Technologies & Equipment
Analysis and Data Sharing

MAIN

Ivan Chang, PhD
Bioinformatics Engineer

Portal Development

P30 Visual Exploration Portals

Public Environment

Campus Research Storage Pool
(CRSP)

High Performance Computing Cluster
(HPC3)

…

…

…

Containerized Analysis
Pipelines

P30 Data Management Portal

P30 Data Analysis Portal

Dockerhub Container Repository

Other Institutes

Interactive analysis via 
Free Google Colab

UCI Environment



Seminars
Genetics, Biomedical Computing and Genomics Monthly Hub Seminar Series 

NEXT



Workshops
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IMPACT

PUBLICATION

GRANTS

CFCCC Investments

Outcomes

SHARED RESOURCE

DOT PROGRAMS

Investigators

CATCHMENT AREA RELEVANCE

APOBEC3 cytidine deaminases shape tumor mutational responses

First Discovery of the Sequence and Structural Specificity at sites of APOBEC3B-induced Mutations

2018

Sanchez, Nature Communication, 2024
PMC10948877

R37CA252081
R21AI185033

● APOBEC3A and APOBEC3B are major sources of mutations in 
cancer by catalyzing cytosine-to-uracil deamination

● APOBEC3A preferentially targets single-stranded DNAs, with 
an affinity for stem-loop secondary structures

● We found that APOBEC3B also selectively targets DNA stem-
loop structures, and they are distinct from those subjected to 
deamination by APOBEC3A

● We developed Oligo-seq, an in vitro sequencing-based method 
to identify specific sequence contexts promoting APOBEC3A 
and APOBEC3B activity

● APOBEC3A and APOBEC3B deaminase activity is strongly 
regulated by sequences surrounding the targeted cytosine

● Importantly, we determined that APOBEC3B-induced 
mutations in hairpin-forming sequences within tumor genomes 
differ from the DNA stem-loop sequences mutated by 
APOBEC3A

● Our study provides evidence that APOBEC3A and APOBEC3B 
can generate distinct mutation landscapes in cancer genomes

APOBEC3B promotes mutations in hairpin-forming 
sequences in mouse and human tumors

MAIN

Buisson, PhD

FUNDING
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Cytidine deaminase activity at specific loci is linked to cancer risk
A new assay identifies an important risk factor for Ph-like ALL

AID levels are highly overexpressed and off-target activities at CRLF2 are most prevalent during B cell 
maturation in Hispanics

2019
2024

Rangel, Nature Communications, 2024 
PMC11283463

R37CA266042
R01CA276470

● Activation-induced cytidine deaminase (AID) is a B cell-specific 
mutator required for antibody diversification. It is also implicated 
in the etiology of several B cell malignancies

● Evaluating the AID-induced mutation load in patients at-risk for 
certain blood cancers is critical in assessing disease severity and 
treatment options

● We have developed a digital PCR (dPCR) assay that allows us to 
quantify mutations resulting from AID modification or DNA 
double-strand break (DSB) formation and repair at sites known to 
be prone to DSBs

● Implementation of this assay shows that increased AID levels in 
immature B cells increases genome instability at loci linked to 
chromosomal translocation formation

● This includes the CRLF2 locus that is often involved in 
translocations associated with a subtype of acute lymphoblastic 
leukemia (ALL) that disproportionately affects Hispanics, 
particularly those with Latin American ancestry

● Using dPCR, we characterize the CRLF2 locus in B cell-derived 
genomic

Fleischman, MD, PhD Pannunzio, PhD Tanjasiri, DrPH, MPH

Masri, PhD Seldin, PhD Valerin, PhDEng, MD
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A Robust Platform for Precision Medicine in Follicular Lymphoma
Patient-Specific Organoid Cultures

New culture method enables real-time patient-derived lymphoma organoids for modeling, screening, 
microenvironment analysis, and treatment response

2021
2024

Kastenschmidt, Cell Stem Cell, 2024 
PMC10960522

R01AI173023

MAIN

● Using primary follicular lymphoma tumor biopsies, 
Kastenschmidt et al. develop a patient-derived 
lymphoma organoid model demonstrating in vitro 
microenvironment stability over 3 weeks without 
exogenous cytokines

● Treated with bispecific immunotherapies, organoids 
recapitulated T cell-mediated lymphoma killing, 
allowing investigation of patient-specific 
microenvironment determinants of response

Sworder, MD, PhD Wagar, PhD

DOT FUNDING PROGRAMS



2024 Annual Core Research Facilities Survey
Excellent + Good (No scores below average received)

0% 50% 100%

Instrument Training

Turnaround Time

Responsiveness

Access

Quality

Cost

Improved since 2021

SURVEY PROMOTION 

NEXT



Annual Core Research Facilities Survey
Excellent + Good
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Selected 2024 Publications

CFCCC INVESTIGATOR(S) PROGRAM JOURNAL YEAR
Nicholas Pannunzio, PhD; Marcus Seldin, PhD
Ivan Marazzi, PhD; Francesco Marangoni, PhD
Devon Lawson, PhD; Kai Kessenbrock, PhD
Selma Masri, PhD

SPT Nature Immunology 2024

Remi Buisson, PhD SPT Nature Communications 2024

Qing Nie, PhD; 
Arthur Lander, MD PhD
Anand Ganesan, MD, PhD

SPT
SPT
BIDD

bioRxiv 2024

Oliver Eng, MD; Jennifer Valerin, MD; 
Sora Tanjasiri, DrPH; Marcus Seldin, PhD;
Selma Masri, PhD; Angela Fleishman, MD, PhD;
Nicholas Pannunzio, PhD

BIDD, SPT
CC, SPT
SPT, SPT
SPT

Nature Communications 2024

Lisa Wagar, PhD SPT Cell Stem Cell 2024

Kai Kessenbrock, PhD
Chris Hughes, PhD

SPT
BIDD

Breast Cancer Research 2024

Angela Fleishman, MD, PhD
Katrine Whiteson, PhD

SPT Cancer Res Commun 2024

Selma Masri, PhD; 
Ivan Marazzi, PhD
Remi Buisson, PhD

SPT Nature Structure & Mol Bio in press 2024
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