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' Splicing variant ; - iy Ga) B
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Provides specialized expertise, technical support and obtains
reagents required to manipulate the mouse genome and
analyze the consequences thereof.

Floxed allele obtain N1F1 mice with desired
2A-reporter allele genetic modification

Develops and communicates awareness of novel mouse- 2A-Cre allele

ol . - ey . Humanized exon(s)
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practical assistance with their use.
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: : <_| 4_| electroporation apparatus for ES
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IVF and embryo transfer to re-animate, re-derive, expand or of mice for experimental studies Combining ES cell and CRISPR/CAS9 to substitute mouse genes with pd't' F;(fl d allele) mi y ] tg | elect "

- - - - : conditional (floxed allele) mice via sequential electroporation
devglop large cohorts of identical aged mice for experimental Labs may find it challenging to produce cohorts of their human counterpart. of pre-implantation embryos. Electroporation of ssODN
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Leadership

Adeela Syed, PhD
OBC SUF Manager

Self Use Facility (SUF)

Offers suite of confocal, lightsheet and two photon microscopes that allow
everything from deep tissue, whole tissue, confocal, Super Resolution
imaging and image analysis

Instruments

24/7 access providing comprehensive support, including training, assistance
with experimental setup, and data analysis

4 confocal microscopes (Zeiss LSM 980, 900, 780 and Leica Sp8) capable of 2
photon microscopy, live imaging,

Zeiss Z1 Mesoscale Lightsheet for whole tissue imaging

Zeiss Elyra 7 Super Resolution microscope: Lattice SIM & Single Molecule
Localization Microscope

Workstations for Image Analysis — Imaris, Arivis, ZEN etc

Scientific Highlights
Precancerous stroma in BRCA1+/mut may elevate breast cancer risk through the
promotion of epithelial proliferation and an accumulation of luminal progenitor

cells with altered differentiation. Nee, K., Ma, D., Nguyen, Q.H. et al. Nat Genet
2023 March 13. 55, 595-606
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KRT14/KRT19-Positive Cells: In situ immunofluorescence analysis shows a
higher percentage of KRT14/KRT19-double positive cells in BRCA1+/mut tissues
compared to noncarriers, indicating increased epithelial changes.

PanCK and PCNA Expression: Immunofluorescence analysis reveals higher
expression of pan-cytokeratin and PCNA in ductal and lobular regions of
BRCA1l+/mut breast tissues, suggesting increased cellular proliferation.

PCNA+ Cells: Bar graphs indicate a significantly higher percentage of PCNA-
positive cells in both lobular and ductal regions of BRCAl+/mut patients
compared to noncarriers, highlighting elevated proliferative activity.
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Rahul Warrior, PhD
| ﬁ, Director

Leadership

Mihaela Balu, PhD
NLOM Manager

Non-Linear Optics Microscopy (NLOM)

Specializing in multiphoton microscopy-based imaging with large fields of
view and rapid scanning, NLOM collaborates on equipment use,
development, and protocol design for diagnosing and monitoring skin
conditions and therapies.

Instruments

Leica SP8 Falcon + coherent anti-Stokes Raman Scattering (CARS) Commercial
imaging platform customized to feature the following modalities: confocal
fluorescence and two-photon excited fluorescence (TPEF) microscopy, second
harmonic generation (SHG), CARS and fluorescence lifetime microscopy.

Scientific Highlights

Label-free non-invasive imaging of melanoma using multiphoton microscopy
(MPM): In this study, we investigate the feasibility of a clinical home-built
multiphoton microscope (fast, large area multiphoton exoscope: FLAME) to detect
non-invasively early melanoma (in situ) in human skin based on label-free
molecular contrast provided through time-resolved fluorescence detection from
NADH, FAD, melanin, keratin and elastin fibers and second harmonic generation of
collagen.

Mihaela Balu, PhD - BIDD & Kristen Kelly, MD — BIDD

FLAME imaging of pagetoid spread in human melanoma. (a) The color coding of the
cells is related to their temporal bin detection. Melanocytes and melanoma cells are
selectively detected based on the short fluorescence lifetime of eumelanin compared
to the fluorescence lifetime of the rest of the fluorophores in human skin. If our current
clinical study is successful, this approach will provide a reliable tool for non-invasive,
early detection of melanoma in human skin

More Information

Uc #i Chao Family
Comprehensive Cancer Center

Leadership

Michelle Digman, PhD
LFD Manager

Laboratory of Fluorescence Dynamics (LFD)

State-of-the-art research facility dedicated to the development and
application of advanced fluorescence microscopy techniques for studying
molecular dynamics and interactions in various biological systems.

Instruments

National research resource center for biomedical fluorescence spectroscopy with
over 12 instruments for dynamic imaging

The LFD designs, tests, and implements advances in the technology of
hardware, software, and biomedical applications

Dynamic imaging modalities include: metabolic Imaging, NADH metabolism,
OXPHOS/Glycolysis, Bioluminescent immune reporters and fluorescence
metabolic reporters

Scientific Highlights
This study highlights the critical role of tumor mechanics in influencing

glioblastoma (GBM) cell behavior and metabolism.
Digman et al., Cell Report. 2023 October 31, Volume 42, Issue 10, 10113175

A HK177 HK408

In HK177 glioblastoma cells, the
inhibitor NSC668394 increased
oxidative phosphorylation
(OXPHOS) activity and eliminated
metabolic differences between soft
and stiff hydrogels, indicating that
CD44-ezrin interactions mediate
the shift toward glycolysis in softer
environments.
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Leadership BD FACSAria Fusion Cell Sorter Cytek Amnis ImageStream

Our facility houses a BD FACSAria Fusion sorter with 4 lasers and up to 11 fluorescent parameters. The BD The Cytek Amnis ImageStream MKII combines the
FACSAria Fusion allows for 4-way bulk sorting into tubes or one-way sorting of single cells into 6/24/48/96- phenotyping abilities of flow cytometry with the detailed
well plates. This instrument is also equipped with a temperature control system allowing for cooling of the imagery and functional insights of microscopy.

sort chamber and collection device. There are numerous applications for qualitative and

Laser ilter breferred Colors quantitative measurements including cell location,
: : 450/50 | Alexa Fluor 405, Brilliant Violet 421, Pacific Blue, V450 internalization, cell cycle, morphology, cell-cell interaction,
MIEEET\I/IHOU’ PhD Eric IIT:cleaE)r.lman, PhD 405 525/50 | Brilliant Violet 510, V500, AmCyan and co-localization.
Akl rector 610/20 Brilliant Violet 605
483 530/30 FITC, Alexa Fluor 488, GFP
N an 0Cyte Cel I An 3 Iyze r 695/40 | PerCP, PerCP-Cy5.5
582/15 PE, dsRed
Our facility has 2 high-throughput cell analyzers 61 610/20 | PI, PE-Texas Red, mCherry, PE-CF594
. 670/14 PE-Cy5, PE-Alexa 647
NovoCyte Quanteon: 4 lasers with 25 parameter detectors 780/60 | PE-Cy7
NovoCyte 3000: 3 lasers with 15 parameter detectors. 640 670/30 | APC, Alexa Fluor 647
o . . . 780/60 APC-Cy7, APC-H7, APC-Alexa 750, Alexa Fluor 750, DyLight 750
The fluidic system is exceptionally stable and has automation
for high throughput analysis of multiple plates in addition to
support for traditional 5 ml tubes. Startup, shutdown, and : - - - - : - . cpe e
tEp fuidi it 5 pll I t’ o Single cell index sorting allows the isolation of single cells with retrospective identification Laser Filter Preferred Colors
other Tididic maintenance proceaures are largely automatead. : ’. - 457/45 | Alexa Fluor 405, Brilliant Violet 421, Pacific Blue, V450, DAPI
of each single cell’'s immune phenotype : ' A
. g p yp 537/65 Brilliant Violet 510, V500, Pacific Orange, Alexa Fluor 430, Qdot 525
- e .
A _ Well Position | GFP (MFI) 405 °82/25 | Qdot 565, Qdot 585
o, " 50764 610/30 Brilliant Violet 605, Qdot 605, eFluor 605NC
.. .j' A2 24450 702/85 Brilliant Violet 711
" e A3 30016 762/35 Brilliant Violet 786, Qdot 800
e TR A4 22608 l 528/65 | FITC, Alexa Fluor 488, GFP
e A5 22079 l 577/35 | PE, Cy3, dsRed, Alexa Fluor 555
: oo ourel Flate A6 1>6571 488 610/30 | PE-Texas Red, PE-Alexa 610, PI, PE-DyLight 594
A7 78540
g 51923 , 702/85 PE-Cy5, PE-Alexa 647, 7-AAD, PIl, PerCP, PerCP-Cy5.5, DRAQ 5
Performance comparison of NovoCyte 3000 and Row A A1 Well A9 51647 762/35 | PE-Cy7, PE-Vio770
Quanteon USing QC/CaIibration beads 12 colla 1 ‘_;e" A10 28682 _— 702/85 APC, Alexa Fluor 647, Alexa Fluor 660, Alexa Fluor 680, Cy5
O Al1l 25886 l 762/35 APC-Cy7, APC-H7, APC-Alexa 750, Alexa Fluor 750, DyLight 750
% A12 25277
NovoCyte 3000 NovoCyte Quanteon ' ESC ' - GEP .
Sextuplicate 1 2 3 4 5 6 Average % CV
Events 100000 100000 100000 f 100000 100000 100000 | 100000 O Index sorting: A method that deposits individual cells from a heterogeneous mixture into wells of 6/24/48/96 Why use ImageStream?
Events/Sec 1111 111 1111 1111 1099 1099 1107 0.56 . . . . . .
voume@] 5833 9920 ze2 BEEEEET U BEETT 02 0:o plates. Cells are usually sorted using specific fluorochromes and then channeled into an empty well. Cells that If you have a question that requires cell morphology
Time (Sec) 90 90 90 90 91 o1 | 9033 057 do not meet the specified criteria are shunted to a waste tube. If the spatial context of the signal within the cell is
Cell Count (pl) 926 919 925 923 907 909 918 0.9 . t t t h
important to your researc
E—— e e NI If you have rare cell events or short-lived events that are

Index sorting for downstream applications: Single cell cloning hard to find by normal microscopy

fAp Phagocytosis

fAp

CD45 CD45/fAp BFI/fAp

Human microglial-like cells
(iMGLs) phagocytose human

" ""TFsC/sSC: 3000 | | - FSC/SSC: Quanteon

-
80 8897 638 200 00 600 300 8897

Stable flow: 3000 .| Stable flow: Quanteon

Specimen1_A1_NoveCyte 3000/ Beads = Specimenl_A1_NovoCyte 3000/ Beads - Specimen_AT_NovoCyle 3000 / Beads

e Nevans 00 | Y| ARG 3066 | Pacific Blus: 40 brain-derived ingest amyloid 8
. ] . . . _ . _ o . (AB). Blurton-Jones. Neuron.
comparable Single cell cloning: Separating cells of interest gives scientists the opportunity to culture individual cells in 2017 94: 278-293
- A isolation. Single cell sorting is a powerful tool for generating clones with stably genome-integrated
A B Q )\ transfected genes. (Dr. Marco Bassetto uses this approach)
FITC: Quantéon ~ APC:Quantéén  Pacific Blug“Quanteon IL1B/ IL1p/ . .
Continuously monitors fluid levels Embedded quality control CDllb L?EG CD11b Representatlve neUtrOphIIS from
Af:idr:cstattionvgilll:.ser.lsetlo:\;lsheatdhffluid Quicklytrun daily(ﬁC,aAulogn(z:aticallyt infected Corneas immunostained
manual inspection. and c-onveni.emlytrackperformance' ° ° ° ° ° 'th antibOdieS to LVGG and
Index sorting for downstream applications: Single cell analysis Wl
- 5 PP & y CD11b, and intracellular IL-18.
e Pearlman. J Immunol. 2018; 201:
- Single cell capture Lysis apd MRNA relgase Ll.nfear. Pooled Ilb.rary Bl.olc?glcal 2767—2775.
barcoding and pooling amplification sequencing insight
Single cell analysis: When performed on bulk samples, gene expression studies might yield only a limited Contact Information
understanding of complex samples. However, gene expression analyses performed on single cells can offer a wanquih@uci.edu
powerful method to resolve sample heterogeneity and reveal hidden biology. (Dr. Minji Byun uses this epearlman@hs.uci.edu

approach)
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Genomics Research & Technology Hub

Leadership Instruments & Research Supported User Costs
Instrument Application Sample Reagents Additional cost
Epigenome Lineage Tracing Secretome Digital PCR :\aceinh\::]:'lgl:,m Isrlﬁgét::;gl\/lethylation Single DNA prep  $90/sample $425 BeadArray
Tapestri Lineage analysis of DNA & Single cell $2,500/sample $595/sample
f cell populations DNA & Protein
-EE%" IsoSpark Cytokines $850/sample S130/instrument use

Parse single cell Single cell multiplex 100,000 cells $9,800/48 samples $1,404 staff
k seq lib processing
Suzanne Sandmeyer, PhD Remi BUiSSOﬂ, PhD 10X single cell Single cell multiplex 20,000 cells $1,500/sample S435 first,
Director Assistant Director seq lib 5140/sample add
Genomic Technologies GRT Hub SR Visium<CytAssist FFPE  Low res clinical slide  6.5*6.5mm $1,600 slide S686/slide

spatial discovery

Xenium Subcellular 12*11mm $892 with cell S825/run instrument
resolution segmentation

> Iscan: methylome, CNV Tapestri SC Cytokines: I1soSpark Absolute Q
\

1. Expand clinical genomics and epigenetics studies
Increase awareness of clinical community with targeted tech
discussions for clinical departments

Melanie Oakes, PhD Ivan Chang, PhD
Manager

Technical Operations

Jenny Wu, PhD
Director, Bioinformatics Bioinformatics Engineer

Transcriptomic Analysis Data Sharing 1 I SequenCing: RNA, DNA, multi-omics

Increase availability of technology that provides personnel
and automated support for clinical investigators who lack

Long read these recourses

Short read

|

Mission
To put emerging nucleic acid technologies into the hands

of CFCCC investigators and enable bioinformatics analysis
through consultation, training and collaboration.

GRT Hub provides:

Increase economic and technical feasibility of human

Revio: genome sequencing

long-read, 30X
human genome;
single cell isoform

Participate in clinically focused program grant applications

NovaSeq X Plus 30X

human genome:
5 2. Focus on and expand analysis of Hub data products

Guidance and education throughout the entire experimental
process, including experimental design, data analysis and
publication.

In-house staff with professional expertise in genome wide
molecular technologies.

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

Services

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

lllumina NovaSeq X Plus: whole human genomes, deep sc
seguencing

PacBio Revio: whole genome seq, structural variants, scRNA

Xenium:

Segmentation staining;

%

Kessenbrock/Lawson
Breast Tissue by Xenium

R‘
e E—— ———

ol
mers 5ﬁra

vizgen

‘/’\/"
MERFISH Ultra
10,000 probes

Expand bioinformatic staff (underway) support for analysis

of GRT Hub products

Repeat and record introductory workshops and expand

advanced topics

Implement commercial pipelines to supplement in house

analysis

Build data sharing and data portal resources to foster

collaborations

Collaborate with CFCCC Statistics SR for population studies
Increase recharge rate and throughput for bioinformatics

sustainability

3. Establish emerging technologies in GRT Hub eo enable
insights into biological systems

Publications

icoforms 5000 probes; 3cm *3cm CFCCC Investigator Program Published Journal Year
BioNano-Saphyr 2: long-range optical mapping; structural post analysis proteomics Sufissei, 5 SPT Nat Com 5024
variants
Library preparation: single cell, multi-omic, HiFi, Me-seq, etc Buisson. R: Tinoco. R SPT Nat Com 5023
NanoString nCounter: digital quantification of known nucleic L ' BIDD
acid targets Eng, OS; Valerin, JB; SPT
10X Genomics ChromiumX: scRNA-seq; scATAC-seq; multiome; - - Tanjasiri, SP; Seldin MM;
VDU tymine X I 3 | Analysis and Data Sharing Masti, ; Fleischman, AG; 10 Nat 2024
.o . P io, NR
Parse Biosciences: split-seq; reduced cost for 100,000-1 M cells Worksh 3 o . Portal D | L — anntnzo
Mission Bio Tapestri: scDNA and protein typing: tumor lineage orkshops f;i ;,__f ] > D ortal bevelopmen P":mt Hughes, C BIDD JoVE 2023
mappine; - I - e = Nie, Q; Lander, AD SPT
. . . . . Ana Sis C,  —— '—rﬂ;;-—,un.:' -. e, W, Landaer, , . .
Br:klﬁr Isoplexis: monitoring single cell secreted proteins, e.g. Yy Ek ; et Ganesan, AK i BioRxiv 2024
cytokines ¢ 4 = : :
. . : : . ‘ * Pannunzio, NR; Seldin,
Digital PCR: Bio-Rad ddPCR, ThermoFisher Quantstudio Q d JWu om ml MM: Marazzi |-
- o 0 ) . . . i "“j - ) Y PT N /
Nanostrlng GeoMx and 10x Visium: spatial transcriptomics on 2~ Zeolabl Ve, & Lessi, B S at Immun
fixed or fresh e Kessenbrock, K; Masri, S
Data visualization portals: Publicly accessible web interactive e et ool
dashboards enabling visual exploration of processed data Sworder, BJ; Wager, LE SPT Cell Stem Cell 2024




Mass Spectrometry Facility

Uc #i Chao Family
Comprehensive Cancer Center

Leadership

Sergey Pronin, PhD Felix Grun, PhD
Director, MS Manager

Mission
To support researchers with expertise and services in mass

spectrometric analyses of proteins, oligonucleotides,
metabolites and drugs.

The MS Facility (Chemistry) provides both walk-up open access
and staff services for a wide range of MS applications

Staff provide weekly user/instrument training

Additional MS services are available from the High-End Mass
Spectrometry Facility (HMSF) and the Nutritional Metabolism &
Disease Lab (NMDL)

Key Features

Open Access: Available 24/7
20 MS Instruments
User-run samples: 300+ users/yr | 35,000+ samples/yr

Low cost: $2 — S30/sample
Service requests: via Agilent iLab or website

Staff support: Felix Grun, Director
Ben Katz, Proteomics Specialist

Peptide sequencing

About Us

Home
About Us
Contact Us
Login
Personnel

Fellowship/Work-Study

Instruments

ESI-LC-TOF
GC-MS
ESI-MS/MS
MALDI-TOF
IC

HPLC
ESI-LC-QDA
QQQ

Services

Open Access

User Training
Accurate Mass
Peptide Sequencing
Metabolomics
Custom

Rates
Calendars/Logbooks

Acknowledgments
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Mass Spectrometry Facility
Department of Chemistry

https://ucimsf.ps.uic.edu

Mass Spectrometry Facility Core Services

The Mass Spectrometry Facility (MSF) in the Department of Chemistry provides staff RBAIED ce
services and walk-up access to a variety of mass spectrometry instruments suitable for

the analysis of small molecules, peptides/proteins and nucleic acids. The MSF provides
services principally to faculty research groups in Chemistry and other UC MS News (Nature)
departments/schools, but also accepts samples from outside academic/non-profit and
commerical clients.

Read more ...
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Latest news and research from
Nature.com on the topic of Mass
spectrometry

» A large-scale L C-MS dataset of

m @ PVDFTGYWKL... murine liver proteome from time

3
sf“ E T N course of heavy water metabolic
LG ; ' .
6 E N labeling
e Sl
‘ @
heterogeneous (photo)reaction of

Database
HRMS for MF Analyte
Validation Identification

y=mx+b (r?=0.99)

. » Formation of nitrogen-containing
NO2 with gallic acid

gas phase products from the
HRMS for Intact Peptide Services « Polyamine detergents tailored for

Proteins native mass spectrometry studies
of membrane proteins

e An easy adjustment of instrument
settings (‘Peak MALDI')_improves

W

identification of organisms by

' ® ‘ ’ , MALDI-ToF mass spectrometry
i 5 e o Study of B1-transferrin and B2-
v |I l I| |98 transferrin using microprobe-
capture in-emitter elution and
Untargeted Quantitative Spatial Imaging MS ~ Service Requests high-resolution mass
Metabolomics Metabolomics spectrometry
() e MS News (Google)
% \§
AN Google News

¢ Direct Solid-Phase
Microextraction-Mass

Training Resources

Recent UCI MS Publications

POS
mode

NEG
mode

Chris Dicksion, GSR Fellow Protein digestion, LC and nanoLC peptide separation,
MS and MSMS data acquisition & analysis

Capabilities

Small molecule analysis — substrate/product monitoring
Molecular formula (MF) validation £ 5 ppm

Isotopic labelling analysis

Polar/non-polar analyte detection/quantitation
Air/temperature sensitive analytes

Quantitation from biological/environmental matrices (targeted
metabolomics)
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LC and UV/Vis complex mixture analysis (LC & GC) (global LuIETIEY \“ ﬁmukhk%
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untargeted metabolomics) Protein HRMS analysis
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Polymer analysis (oligonucleotides, oligosaccharides) Multiple charge state ladder deconvolution of BSA (m/z = 66438); 5
Peptide analyses (HRMS; in gel digestion, sequencing, aa min high-throughput analysis up to 250 kDa, w/ buffer

modifications, PTMs)

ntact protein analyses (up to 250 kDa)

on mobility w/ MS (structural discrimination for isobaric species)
Hydrogen-deuterium exchange (HDX) — protein-protein
Interactions A

Imaging mass spectrometry (IMS) —=5-50 um pixel res; 40 px/sec
MS Software: MassLynx, PEAKS Studio 12, Progenesis Ql,
BioPharmalynx, MassHunter, Chromeleon 7, mzMine, Sirius,
SCiLS Lab Pro, ImageReveal. Remote login/access available

Spectrometry Advances ... - LCGC
News Questions Chromatography Online

Direct Solid-Phase

Microextraction-Mass

Spectrometry Advances... LCGC

Chromatography Online

m/z 478.4 496.3 504.4 651.5 895.7 921.7

m/z 466.4 500.2 886.3 905.4 952.5 978.4

SW480 Tumor Xenograft Metabolic Heterogeneity Revealed by MALDI IMS
SW480 xenografts sectioned fresh frozen at 12 um onto ITO slides, vacuum dried
and matrix applied by sublimation: positive mode DHB (1.5 um), negative mode
9AA (0.9 um). Component features show complementary (mz 478.4 v. 496.3) or
strongly correlated (mz 895.7/921.7 and 952.5/978.4) distribution patterns
defining distinct zones of metabolite/lipid distributions within the tumor.

286.679 m/z £ 230 ppm

720.405m/z £ 230 ppm
766.482 m/z £+ 230 ppm

Metabolite/Lipid Imaging of 5xfAD v Control Mouse Brains

C57BL6 (control) or 5xfAD mice (7 months) were fresh frozen at 20 um onto ITO
slides. 9-AA matrix was applied by sublimation/recrystallization. Sections were
imaged in reflector negative mode (RN) at 50 um pixel resolution. False color
composite image for three metabolite/lipid m/z markers is shown.

Untargeted metabolomics

Cloud mirror plot of Anopheles stephensi v Aedes Chetumal.
Circles represent “m/z_rt” features with p-values <0.0001,
fold change > 1.5. Green (upper panel) up-regulated in
Aedes; red (lower half) up-regulated in Anopheles. Candidate
metabolite IDs were derived by searching METLIN, HMDB
and MetaScope databases with exact m/z £ 20 ppm.
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Key Equipment & Technologies

s

Waters Acquity Xevo G2-XS QTOF Agilent TD GC-MS/FID

LC-MS/MS; proteomics, metabolomics, Thermal desorption GC with MS and FID
sensitivity/quantitation; peptide detectors for volatiles analysis; additional
sequencing, GC-MS instruments available

protein modifications

Waters Acquity TQ-Absolute Premier ABSciex 5500 & Bruker
UPLC triplequads for targeted quantitation ultraflextreme

of analytes from complex matrices MALDI instruments for protein analysis
and imaging mass spectrometry (IMS)

Waters Acquity QDAs Sample prep:
Basic LC-MS/PDA systems  HRMS sample prep for flow-ESI, MALDI targets and LIFDI
for small molecule analyses (e.g. organometallc at -65 °C under inert atmosphere)

Contact Us
https://ucimsf.ps.uci.edu

Shimadzu iMScope
AP-MALDI QTOF for high-
throughput and high
resolution IMS



UCI High-End Mass Spectrometry Facility UCH &5rbanive cancer ceonter

Instrumentation General proteomics workflow HMSF Leadership

Tissues Biofluids Organelles Proteins Qualitative and quantitative profiling of whole
proteomes

Multiplexed, targeted, and label-free
guantitative proteomics

Characterization and quantification of post-

Orbitrap Fusion Lumos (ThermoFisher) translational modifications (PTMs) | Lan Hua.ng, PhD Clinton Yu, PhD
UltiMate 3000 RSLC (ThermoFisher) Director, High-End MS Manager

Protein interaction and structural analysis using lanhuang@uci.edu clinton.yu@uci.edu

Lysis & Homogenization
y J cross-linking (XL-MS)
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Digestion
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Durairaj, et al., 2022. Cell Chem Biol. 2022 29(9):1381-1395.e13 XL-MS-derived protein-protein interaction networks of the ubiquitin-proteasome (UPS) system determined. Wheat, et al.,, XL-MS directed integrative model of the CSN (COP9 signalosome) complex Gutierrez, et al., GIn40 deamidation blocks structural reconfiguration and activation of SCF ubiquitin ligase
2021. PNAS 118(32).e2023360118 2020. PNAS 117 (8) 4088-4098 complex by Nedd8. Yu, et al., Nat Commun. 2015; 6: 10053.
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@ Mass Spectrometry: Metabolomics

Q-Exactive Plus Hybrid
Quadrupole-Orbitrap

Cholsoon Jang, PhD
' Director, Metabolomics MS

-5 Sunhee Jung, PhD
Manager

Orbitrap Exploris 480 Mass
Spectrometer

UC

#i Chao Family
Comprehensive Cancer Center

Metabolomics: soluble metabolite changes & biomarkers

Hydrophilic Interaction Liquid
Chromatography (HILIC) analysis

Metabolomics

and pathway analysis

Identification of interesting

molecule using MS?

Mass Spectrometer coupled Vanquish HPLC and _cowrss  Consltion HFHS-C
coupled Vanquish HPLC UHPLC Systems Detected 20,000~ molecules in multiple o-| N vyt wy T
and UHPLC Systems (Installation ongoing) niological samples 5 5 ’”” . ,,,,
dentified 2000~ metabolites based on % : e 5. -
in-house-library and MS? analysis P A - i
g e FAE L A . oT L cﬂangf(._Ké,COn';s J
Intestine Colon Liver Spleen  Head (Brain) -Lfg fMuscIe) Kidney Skin (Ear) 0_1.0 _0|.5 S 0!0 o 0!5 i
These state-of-the-art LC-MS instruments provide exceptional sensitivity and resolution, which enable detailed EE ST s (HFHSCt) ;;%?5“380&
analysis of metabolites, lipids, and stable isotope tracing in biological samples. These capabilities are critical for both a 3 S : m m y_é H
metabolic profiling and quantitative analyses in diverse research areas. g; ; e . o L o _ﬁ
QE Plus: Features ultra-high resolution and sensitivity, suitable for intricate metabolomics and lipidomics profiling. ;3; e & " e |
Exploris 480: Enhanced speed and sensitivity for high-throughput applications, provides accurate and robust data. 7 A o ¢ : e

4 5
-log10 (p-value)

Lipidomics: lipid metabolite changes & biomarkers Non-radioactive Stable Isotope Tracing: metabolic flux analysis

Lipid profiling : bile acid, acyl carnitine,
cholesterol, cholesterol ester, ceramide,

Metabolic pathway tracing (metabolic
fates, pathway activities)

. . : : Integrated analysis of metabolic networks
Lipid separation using

y) 0 . o .
reversed-phase LC MS< for identification

Correlation analysis between
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The Mass Spectrometry Core provides comprehensive services, supporting a wide range of applications in metabolomics, lipidomics, and stable isotope tracing. Our expertise allows researchers to gain
in-depth insights into metabolic processes, paving the way for advances in metabolic health and disease research.
Contact Information: For more information about our services or to collaborate with the Mass Spec analysis, please reach out to us at choljang@uci.edu



In Vivo Functional Onco-Imaging
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Co-Director

Zhuoli Zhang, MD, PhD
Co-Director

Farouk Nouizi, PhD Lena Qin
Facility Manager Animal Tech

Mission
Enhance and support basic and clinical cancer researchers by

providing them with the necessary expertise, imaging
instrumentation, and image analysis techniques.

To fulfill this mission, IVFOI:
provide high-quality image acquisition and data analysis
services for translational clinical studies;

establish several multi-modality imaging systems to
support innovative imaging studies; and

develop several cutting-edge technologies for
guantitatively accurate high-resolution small animal
imaging and translate them to clinical settings

Services

Existing systems (on Irvine campus):
MR: 3.0 T (human & animal) | MR: 9.4 T (animal)

Combined MRI & Optical Tomography (animal)

Combined X-ray micro CT & Fluorescence Tomography (animal)
Hybrid MRI & SPECT (animal)

Existing Systems (located at UCI Medical Center):
PET/CT & PECT/CT (clinical scanners available at UCIMC)

MR (1.5 & 3 T - clinical scanner available at UCIMC)

Systems currently under development or under acquisition:
Micro SPECT/CT (Hitachi, animal)

Micro PET/CT (Siemens, animal)

MRI Sodium Imaging (brain cancer)

Hybrid MRI/Scintimammography (breast cancer)

Hybrid MRI/Positron Emission Mammography (PEM)
Temperature-modulated Fluorescence Tomography (animal)
Photo-magnetic Imaging (animal)

[=] 7% [=]
[=] 4=

Further information regarding all offered
services can be found at the website:
https://cancer.uci.edu/ivfoi

Research Highlights

1 | Image-guided Interventional Combination Liver Cancer Immunotherapy
Z. Zhang (BIDD)

week1

week3 The purpose of the study is to improve therapeutic
response in HCC as combining FDA-approved sorafenib drug
therapy with natural killer cell immunotherapy.

In collaboration with IVFOI, an animal model of HCC was
monitored using MRI scanner following different treatment
strategies e.g. sorafenib, memory-like NK cell
immunotherapy response and sorafenib plus NK cell
immunochemotherapy.

Jusweal |

e Bkl During the first of the studies, significantly advanced
o therapeutic response were observed in different HCC
B animal models.

3

3

£ : ] :

3 By integrating FDA approved drug and immune therapy
: approach, translational value of the recent study was

B obtained.

2 | Development of an optical molecular imaging system for TACE
G. Guisen (BIDD), N. Abi-Jaoudeh (BIDD)
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50% of patients with HCC will be treated with trans-arterial
chemoembolization using Lipiodol conventional TACE (cTACE). Complete
lipiodol coverage of the tumor is associated with improved outcomes. This
project is geared towards developing and optical molecular imaging
system to evaluate the effect of. Figure shows the preliminary results
obtained on a rabbit bearing VX2 tumor undergoing the TACE procedure.
Dynamic Florescence Images were acquired before and after the TACE
with the injection of Indo-cyanine Green (ICG)).

a) Experimental setup. b) CT axial slice showing the positioning of the
source points (S) and representative three detector pixels (D1-3)
positioned at different distances from the source, which allows probing
= gg:;e'aed | different depths. The sensitivity of the optical measurement is presented
using the banana shapes that allow separation between superficial and

P - _ deep tissue. c) X-ray fluoroscopy image showing the position of the tumor
 gating | (red arrows). The planar DynFl image at the maximum enhancement: c)
| | | | Pre-TACE and d) Post-TACE. e) Representative kinetics profile: raw (blue)
Tme@es) o and the corrected (red) using a respiratory gating
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3 | Folate Targeting Optical Probes for Fluorescence Imaging Guided Ovarian Cancer
Debunking Surgery: Cytalux

j q"! [
Maheswari SR A\ .
Senthil, MD IVFOI
uCl

Surgeon’siformer view /| Surgeon’s new view Lt )

™ ONSXTARGET

LABORATORI ES-

DR

Surgical i '
Oncology INTRA ON %
Y OPERATIVE\ Rkr\:ld3;
IMAGING . Announces FDA Approval of
~ CYTALUX™ (pafolacianine) Injection
ucl ? for Identification of Ovarian Cancer
/ \i : During Surgery
- OB/GYN PURDUE AN
Jill Tseng, MD . r

Folate Receptor is highly expressed in ovarian cancer. A fluorescent folate analog (Cytalux) binds to the receptor with high
affinity (1nM).

Cytalux fluorescence can be excited by near-infrared light during surgery to identify and illuminate ovarian cancer lesions
VFOI played a key role in making UCI a site for Phase Il and Ill clinical trials of Cytalux for ovarian cancer surgery
DA Approval of this first-of-kind novel optical molecular probe was announced Nov. 29, 2021

VFOI is now helping Dr. Senthil to apply Fluorescence Intraoperative Imaging with Cytalyx for Colon Cancer Surgery

VFOI is now working with Pl Dr. Phil Low (faculty member of Purdue University (NCI) Center for Cancer Research) to
develop a swept-wavelength laser based intra-operative surgery camera

Key Equipment & Technologies

Our LA based industrial collaborator, TriFoil, Inc, installed
one of their commercial X-ray CT/Fluorescence Tomography
machine into IVFOI, which is now open to any cancer
member user for free.

The TriFoil imaging platform and an example 3D fluorescence
image of a 4T1 tumor bearing mice

Our 3T and 9.4T MRIs can provide unprecedented anatomic and
functional MR images for preclinical and clinical research studies.
Please do not hesitate to contact us for free pilot study imaging
opportunities.

Future Plans

We are helping our industry collaborator Endocyclic
Therapeutics , an Orange-County based company by MR
Imaging of Endometriosis for their novel therapeutic
agent ENDO-210.

We established a service contract with San Diego-based
industrial collaborator ClearPoint, Inc. to test their MR
guided therapy platform in our 3T MRI system.

We are expanding our service area by
nelping/encouraging CFCCC members to utilize Artificial
ntelligence (Al) in their research by collaborating with the
UCI Center for Artificial Intelligence in Diagnostic
Medicine (CAIDM).

Our 3- year STTR grant (S1.5 M) with TriFoil Inc. (PI
Gulsen), to improve their photodiode-based Fluorescence
Tomography imaging system by adding an integrated CCD
camera is being funded by NIH.
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Research Highlights Key Equipment & Technologies

1 | A spatially resolved single cell genomic atlas of the adult human breast We acquired additional space and added the second
Kessenbrock K (SPT), Lawson DA (SPT), Edwards R (SPT), Lin E (SPT), Parajuli R (SPT) histotechnologist with complementary skills
Nature 2023; 620 (7972): 181-191. 5966421

A comprehensive Human Breast Cell Atlas (HBCA) at single-
cell and spatial resolution, with focus on non-epithelial cell
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Whole Slide Ventana Scanners ~ J*——*

Robert Edwards, Wendy Cozen, Delia Tifrea, types was detailed. This single-cell transcriptomics study J
MD, PhD DO, MPH PhD, MBA profiled 714,331 cells from 126 women, and 117,346 nuclei iy W N
biological cell states. These data reveal abundant perivascular, |- @ - e | | e
o endothelial and immune cell populations, and highly diverse | »mf,-,,m;a‘ AN o "t - - = [ oaes
M|SS|On luminal epithelial cell states. Spatial mapping using four n P T . |.j B 558 0.6 mm S
o ] different technologies revealed an unexpectedly rich ,r*{ag gl V4 @ ® i T T 286 1 mm ¢ e:
. . . . L. et e R M | Eoa mpEe LumSec 6o or 02 o3 ou .5 mm er@: o =0
To support the research mission across UC Irvine and ecosystem of tissue-resident immune cells, as well as distinct By & (2= e N :
the campus research community molecular differences between ductal and lobular regions. s shoumsrtet s ot it o ety dfrnt cl e el st i conbaton o ot s ol
tissues. m, Cell type and cell density frequencies from the CODEX data summarized across 4 tissue samples. FeaS| ble for proteom |CS nanoString- Geo MX DS P
To fulfill this mission ETR assists investigators with tissue 2 | The Hippo pathway noncanonically drives autophagy and cell survival in response
procurement, processing, and histopathology interpretation. to energy stress
B Future Plans
Wang W (SPT), Edwards R (SPT), Huang L (BIDD)
s YN i ‘
Services Molecular Cell 2023; 83 (17):3155-3170.e8 To continue to expand procurement of fresh specimens
. . . . | for clinical trialists and integration into clinical trials
The Hippo pathway is known for its crucial involvement in 7 - )
Fresh and FFPE Tissue Procurement and Interpretive development, regeneration, organ size control, and cancer. While = WOTKTIOW.
Histopathology Consultation energy stress is known to activate the Hippo pathway and inhibit its v To increase utilization of basic histology services and
Tissue Histology and IHC services effector YAP, the precise role of the Hippo pathway in energy stress e 3><g-8- -5 .38 22 § l expand the utilization of current Discovery Automated
] : response remains unclear. Here, we report a YAP-independent function ) | ' ‘
Mouse Pathology services/consultation on mouse models flfc)h " ‘h o focilitat P tonh Oﬁ) ! ol @ OO0 &y - Ventana stainer to immunofluorescence and custom IHC
of human disease of the TIppo pathway 1 Tatlitating qutophagy and tef survivat in W D006 o @ ET To advertise and increase utilization of the new services:
response to energy stress, a process mediated by its upstream o H”W.HI.M.PW,‘:..__i.,.ff ;‘ automated tissue microarrays (TMA) and specialized
. . . . . . . o iH.‘. T T AR j %g
Biorepository/tissue banking services, including a user- components MAP4K2 and STRIPAK. Mechanistically, energy stress S histol o f 1t tomi
searchable de-identified database of archival tissue disrupts the MAP4K2-STRIPAK association, leading to the activation of & o . W o Bl fesiiass el s Eliuelnsd i piolnlie:
MAP4K2. Subsequently, MAP4K2 phosphorylates ATG8-family member ;= ™" e To complete the build-out of new, dedicated ETR facility
LC3, thereby facilitating autophagic flux. MAP4K2 is highly expressed in & i Zgﬁw space for processing, annotation, and storage of high
Inve ntOry (Available Samples) head and neck cancer, and its mediated autophagy is required for head  ° T e oo quality solid organ and hematopoietic malignancy
: : : | 20, 20, | e NARAKG Inhitts CAL-27 xenograt ot growth i - . . ca ot
“ccup  SURGICAL RESECTIONS FFPE BIOPSIES FFPE — and neck. tumor growth in-mice. Altoge.ther, our study unveils a s s 50 £ T specimens, with the goal of meeting CAP accreditation
(# 5 years) (# 5 years) nonca.nonl.cal role 9f the Hippo pathway in energy stress response, foll 3 amew Bu TUiyy P nd o (68 g e requirements for Biorepositories
brain 589 (326) 3,006 (1297) 644 shedding light on this key growth-related pathway in tissue homeostasis £ g s vlume s measured and uantfied (mean + S0, 1 . _ e L.
N o g s To enhance the EMR-LIS integration platforms utilization
colon 2,204 (956) 23,352 (13,546) 259 and cancer. X3 x 3 et et 15 gy o suotected : : : : :
° 8 = 8 to link surgical pathology specimen data with patient data
e 575 (266) 98 (210 % to facilitate outcomes research
breast 5,808 (2,505) 1,211 (354) 118 3 | A human vascularized microtumor model of patient-derived colorectal cancer | o |
uterus 899 (547) 237 (99) 219 recapitulates clinical disease To establish regular Open house- Training sessions for
ovary, adnexa 1,671 (713) 206 (77) 280 FFPE and frozen tissue sectioning
rostate T —— 13 Hughes CCW (BIDD), Edwards RA (SPT), Lowengrub JS (SPT), Waterman ML (SPT), Zell JA (CC)
Kidney 1,180 (422) 169 (78) 295 Translational research: the journal of laboratory and clinical medicine 2023; 255:97-108. ] )
bladder 535 (288) 1,308 (513) 29 Accurately modeling tumor biology and testing novel therapies on . Publications
lung 2 (1 L 125, 36 patient-derived cells is critically important to developing therapeutic =~ A0 | T /%5 soeoe o s damr e rgs s : .
e 328,957 3,662 regimens personalized to a patient’s specific disease. The vascularized el s o CFCCC Investigator Program Published Journal Year
microtumor (VMT), or "tumor-on-a-chip," is a physiologic preclinical presseenie Bottom ey Robert Edwards, MD, PhD SPT
i cancer model that incorporates key features of the native human tumor Erin Lin, DO SPT
Support PrO\"dEd (Annual) 65% cancer related microenvironment within a transparent microfluidic platform, allowing Ritesh Parajuli, MD SPT  Nature genetics 2023
Clinical trials 97 rapid drug screening in vitro. This study is optimizing the methods for Qing Nie, PhD SPT
"""""""""""""""""""""""" generating patient-derived VMT (pVMT) using fresh colorectal cancer Kai Kessenbrock, PhD SPT
Individual patients............cc..cc........ 1,348 (CRC) biopsies and surgical resections to test drug sensitivities at the Mei Kong, PhD opT Nature 503
Investigator-initiated trials.........c.c.......... 8 individual patient level. In response to standard chemotherapy and ’ communications
Basic research projects.......c.ooeeeeeveveneene. 43 TGF-BR1 inhibition, the study reports heterogeneous responses LEEigim & [ Matthew Inlay, PhD spy  EMBO molecular 1023
ETR tation for datab 34 between pVMT derived from 6 patient biopsies, with the pVMT G T sl sy (975 o = e ’ medicine
consultation tor datanase, .............. recapitulating tumor growth, histological features, mMetabolic & imrers o fum e of sotiom poce o | Edward Uchio. MD CC
IRB, sample collection, protocol - : P st i colrgend T ward Venio, Biomolecules 2023
’ P » P heterogeneity, and drug responses of actual CRC tumors. This results Xiaolin Zi, PhD CC
suggest t.hat a tr.ans ational mfrast.ructure providing rapid information Do T RnkEEs e fene
TIVIA ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 10 from patlent-derlvec tumor CeIIS In the pVIVIT Can be used Support PhD BIDD Omelecular SCienceS 2023

efforts to improve patient outcomes.



Biostatistics Shared Resource UCI E5oremly o ncer conter

Leadership Research Highlights Key Equipment & Technologies

1 | Hereditary Cancer Clinics Improve Adherence to NCCN Germline Testing SAS® software Version of 9.4

Guidelines for Pancreatic Cancer R package

: . . , , , . StataCorp. 2017. Stata Statistical Software: Release 15.
Claudia Rosso, Naomie Devico Marciano, Deepika Nathan, Wen-Pin Chen, Christine E McLaren (CC), Kathryn E

; : : , College Station, TX: StataCorp LLC.
Osann, Pamela L Flodman, May T Cho, Fa-Chyi Lee (BIDD), Farshid Dayyani (SPT), Jason A Zell (CC), Jennifer B _ _
Valerin(SPT) PASS 2023 Power Analysis and Sample Size Software. NCSS,

Min Zhang, MD, PhD? Wen-Pin Chen, MS LLC. Kaysville, Utah, USA, ncss.com/software/pass.
- " Publication: J Nat! C Canc Netw. 2024 ; 22(5):299-305 PMID: 38889755. : L w ”
Director Facility Manager ublication: J Natl Compr tanc Netw s 22(3) nQuery 8. Sample Size and Power Calculation. “Statsols

Background: Pancreatic ductal adenocarcinoma (PDAC) has a poor prognosis, with a 5-year overall survival rate of 10%. In (Statistical Solutions Ltd), Cork, Ireland.
November 2018, NCCN recommended that all patients with PDAC receive genetic counseling (GC) and germline testing regardless : :
of family history. We hypothesized that patients with PDAC were more likely to be referred for testing after this change to the QIAGEN Ingenuity Pathway Analysis (IPA)

MiSSiOn guidelines, regardless of presumed predictive factors, and that compliance would be further improved following the
implementation of a hereditary cancer clinic (HCC).
The BSR provides a centralized resource of biostatistical Methods: We conducted a retrospective analysis of patients diagnosed with PDAC from June 2017 through December 2021 at FUtu re Plans
expertise for the experimental design and analysis of basic, University of California, Irvine. We compared rates of genetics referral among patients in different diagnostic eras: (a) pre-NCCN :
translational, clinical and population-based cancer research. era: June 2017 through November 2018), (b) post-NCCN era: December 2018 through January 2020, and (c) HCC (HCC era: June Comm_umty Engagement / Catchment Area o
e 2020 through December 2021). Data were compared using chi-square, Fisher exact, and multivariate analyses. Continue to support the development of grant applications
To tulfill this mission, BSR: Results: / manuscripts that focus on the catchment area and result
Initiates active participation during grant preparation in the Prior to the guideline changes, 30% were referred to GC compared with 54.7% in the post-NCCN era. After the implementation of from partnerships developed through CE efforts;
areas of cancer etiology, genetics, detection, and prevention the HCC, 77.4% were referred to GC (Table 1, P<.0001). Continue to provide consulting services on bioinformatics,
Partners on research design, qualitative and quantitative The odds ratio (OR) for referral to GC among patients with a positive family history of cancer progressively decreased following biostatistics, database access, data integration;

the change (pre-NCCN era: OR, 11.90 [95% ClI, 3.00-80.14]; post-NCCN era: OR, 3.39 [95% Cl, 1.13-10.76]; HCC era: OR, 3.11 [95% : : ] L
Cl, 0.95-10.16]). Expand new services on machine learning, statistical

Incorporates existing and develops new statistical methods , o _ . _ . . o genetics and genomics, research computing to facilitate
, _ . , Conclusions: The 2018 changes to the NCCN Guidelines recommending germline testing for all patients with PDAC significantly ) T : :
Provides guidance on sample size requirements interdisciplinary collaborations in catchment area.

increased GC referral rates at this academic medical center. The implementation of an HCC further boosted compliance.

protocol features

Enhancing Diversity, Equity and Inclusion
Table 1. Genetic Counseling Referral Patterns ancing ersity, Equity a d Inclusio

Services All (n=368) | Pre- NCCN (N=125) | Post-NCCN (N=140) HCC (N=103) P-value Offer scholarships for underrepresented trainees to attend
. o . Referred to GC 124 24/80 (30.0%) 35/64 (54.7%) 65/84 (77.4%) <0.0001* the NCI-funded big data workshop;
Basic Statistical Analysis Attended GC 84 15/24 (83.3%) 26/35 (96.3%) 43/65 (74.1%) 0.0362 Develop new machine learning methods to improve the
Statistical analysis for manuscript/grant preparation Completed Testing 74 13/15 (100%) 22/26 (91.7%) 39 /42 (92.9%) 0.8411 veis of data f orit ati
, , Deleterious Mutation Positive 15 3/9 (33.3%) 6/22 (27.3%) 6/38 (15.8%) 0.3818 cliilclly=I>FOIRCAL RGN ORICERO R HIATION S:
Omics Data Analysis Educat d Train
Genomic (SNP, WGS, WES) including GWAS, PheWAS 5 | Int Fons to mitigat ated medical i ! hardshin: A C;‘“" 'on at‘E ra'""l‘?\m - o g
Transcriptomic (microarray data, bulk RNA-seq) including ‘ nierventions to mMitigatie cancer-reiatea medical rinancial narasnip. Dr%anlee' .e annuCa -Run e Zl’J’mmer workshop on “Big
eQTL analysis systematic review and meta-analysis ]‘c’f" ' "’”l’”g for ) ‘;”C‘”d eselc(" E S |
: : : , e , , L. Offer regular need-based workshops on basic statistica
Epigenetics (ChIP-seq; ATAC-seq) Ali Rashidi, Jinho Jung, Raymond Kao, Emily Lan Nguyen, Theresa Le, Brandon Ton, Wen-Pin Chen, Argyrios Ziogas 6 >NOP .
Single-cell omics (CC), Gelareh Sadigh (CC) analysis, workflow for sequencing data analysis, FAIR
: : ' computational workflows on the cloud;
Functional analysis (pathway, GO) Publication: Cancer. 2024 Sep 15;130(18):3198-3209. PMC11347103 Oreanize recular seminar series to orovide education
Metabolomics Funding: National Cancer Institute of the National Institutes of Health (P30CA062203) 5 . ,g . P
Microbiome _ _ _ . . L . . o _ _ opportunltles for trainees.
o . _ Background: This study systematically reviewed interventions mitigating financial hardship in patients with cancer and assessed
Radiomics and radiogenomics effectiveness using a meta-analytic method.
Advanced Statistical Analysis Methods: PubMed, Cochrane, Scopus, CINAHL, and Web of Science were searched for articles published in English during January Pu blications
Project-oriented special study design and data analysis 2000—April 2023. Two independent reviewers selected prospective clinical trials with an intervention targeting and an outcome _ .
_ measuring financial hardship. Quality appraisal and data extraction were performed independently by two reviewers using a quality CFCCC Investigator Program Published Journal Year
Rese?rCh Computlng _ . assessment tool. A random-effects model meta-analysis was performed. Reporting followed the preferred reporting items for Christine McLaren, PhD CC
Project planning with HIPAA-compliant computational systematic review and meta-analyses guidelines. Fa-Chyi Lee, MD BIDD
needs, and best practices on cloud computing technologies Results: Farshid Dayyani, MD, PhD SPT  J Natl Compr Canc Netw 2024
Database design, creation and management (e.g., linking Eleven studies (2211 participants; 55% male; mean age, 59.29 years) testing interventions including financial navigation, financial - Zell, DO, WP CC
EHR and omics data for PheWAS) education, and cost discussion were included. Jennifer B Valerin, MD, PhD SPT
Programming assistance Financial worry improved in only 27.3% of 11 studies. Daniela Bota, MD, PhD BIDD Neuro-oncology 2024
. o« . 0 Author(s) and Year ~ Sample size Mean Change [95%.CI] . .
Setting up and running intensive jobs on Cloud Four studies (3?3 pa.rt|C|pa.nts,'37A; méle, mean age, 55.88 years) assessed Change from Baselne Christine McLaren, PhD CC i T Mo J0oa
the impact of financial navigation on financial worry using the . | N Xiaolin Zi. PhD cC In 1ransl Viea.
Training and Education comprehensive score of financial toxicity (COST) measure (score range, 0—44; pﬁ’ | o .
, .. . ~ . . o . , Saigh, 202 2 o 690[454, 926 Argyrios Ziogas, PhD CC
Annual NCI “Big Data Training for Cancer Research” higher score = lower financial worry). Adjusting for pre-intervention COST, . . a5 S - Cancer 2024
mean change of COST significantly decreased by 0.88 with every 1-unit | &1,
Offer regular need-based workshops _ , | , | FEVETY coart 0 0 - 230108, 374 nid . "
increase in pre-intervention COST (p = .02). The intervention significantly | Farshi . Dayyani, MD, PhD SPT SraslsEs »024
Consulting changed COST score when pre-intervention COST was <14.5. R e s s Fa-Chyi Lee, MD BIDD
Bioinformatics | Biostatistics | Database | Machine Conclusion ‘ Helen Ma, PhD CC
learning | Research computing | Statistical/computational A variety of interventions have been tested to mitigate financial hardship. L T R R R Pankaj Gupta, MD >PT Blood Adv. 2024

Mean Change

genetics and genomics Financial navigation can mitigate financial worry among high-risk patients. Wendy Cozen, PhD cC
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Director Assistant Director Facility Manager

Mission

To support Cancer Center members and cancer
researchers with expertise and services in
planning, conducting, and dissemination of
translational biobehavioral research.

Assists in the conduct and communication of high
quality biobehavioral research.

Provides consultation on behavioral and/or quality-
of-life patient-reported outcome measures, research
design, data collection, interpretation of self-report
data, manuscript preparation, and behavioral
Interventions.

Participates in translational research in
psychoneuroimmunology and examination of
behavioral issues that enhance recruitment and
development of behavioral and quality-of-life
outcomes.

Research Highlights

1 | Standardizing the Fertility Preservation Discussion Amongst
Reproductive Age Women Diagnosed with Cancer

Pl: Holly Yong, MD (Assistant Clinical Professor, Surgery)

The BBSR is assisting in the development of a comprehensive
patient-report tool regarding oncofertility and fertility
preservation. The tool focuses _, the utility of conversations
with healthcare providers and factors influencing fertility
decision making. This project aims to gain deeper insights into
how patients can make informed choices about reproductive
health after cancer.

2 | Addressing Financial and Social Needs Among Patients with Cancer

Pl: Gelareh Sadigh, M.D. (Associate Professor In Residence,
Radiological Sciences, School of Medicine)

The BBSR is engaged in the assessment of objective sleep
quality monitoring through the use of wrist actigraphy to
examine the potential impact of a financial needs intervention
among Latinx patients. In addition, the BBSR will collect and
analyze qualitative interview data about participation.

Offers expertise on instrument selection and
development, as well as consideration for data
collection assessment intervals and strategies to
obtain valid and reliable data.

Services

Selection of Patient Reported Outcomes and
Measures (PROs)

Participant Recruitment and Retention Strategy
Assistance

Qualitative and Quantitative Data Collection and
Management

Intervention Design and Implementation
Training and Education in biobehavioral research

Consultation and support in best practices for the
collection of biomarkers in behavioral studies

Advanced project-oriented special study design and
analysis

3 | Stress & Well-being in Asian Americans with Advanced/Metastatic Cancer

Pl: Jacqueline H. J. Kim, PhD (Assistant Professor In
Residence, Medicine/HemOnc)

The BBSR is supporting with participant coordination and
tracking, in additional to processing and storage of biosample
devices collected from participants throughout the study.
Through this project, the BBSR developed and tested a protocol
for the collection of dried blood spot sample through a TASSO
collection device. This involved coordination of the
manufacturer, investigator, and the Institute for
Interdisciplinary Salivary Bioscience.

Key Equipment & Technologies

Patient Reported Outcomes and Measures (PROs)

Participant Recruitment and Retention
Data Collection and Management

Intervention Design and Implementation
Training and Education

Biosample Collection for Behavioral Research

Future Plans

Enhancing Equity, Diversity, and Inclusion,
Community Engagement & Catchment Area

The BBSR is in discussion with the COE and ICTS to
develop a training program for multi-lingual
community members who would like to participate
in the research process and learning research
interviewing skills

Continued expansion of focus on Asian American
and Latino survivorship populations

Education and Training

Continued involvement in the Cancer Clinical Trials
training program

Planned trainings on biobehavioral research
methods and biomarker use (workshops)

Planned and Continued Activities

Continue to explore the formation of a workgroup
for inclusion of PROs in EPIC

Continued expansion of project portfolio

Contact Information
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