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Cultural Linguistic Competency (CLC) & Implicit Bias (IB)

STATE LAW:

The California legislature has passed Assembly Bill (AB) 1195, which states that as of July 1, 2006, all Category 1 CME activities that relate to patient care must include a
cultural diversity/linguistics component. It has also passed AB 241, which states that as of January 1, 2022, all continuing education courses for a physician and surgeon
must contain curriculum that includes specified instruction in the understanding of implicit bias in medical treatment.

The cultural and linguistic competency (CLC) and implicit bias (IB) definitions reiterate how patients’ diverse backgrounds may impact their access to care.

EXEMPTION:

Business and Professions Code 2190.1 exempts activities which are dedicated solely to research or other issues that do not contain a direct patient care component.

This presentation is dedicated solely to research or other issues that do not contain a direct patient care component.

CITY OF HOPE


https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241
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http://yetsai.blogspot.com/2012/06/california-institute-of-technology.html

Early death in women > 50% US Counties 2006

- David Kindig and Erika Cheng, University of Wisconsin
- Chris Murray, University of Washington



David Kindig and Erika Cheng, University of Wisconsin

Early death, inactivity, type-2 diabetes st

Earlier Age Death Women Lack of access to healthy food
No Car and No Supermarket Store Within a Mile
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Los Angeles — unequal distribution of life and wealth

CDC Life Expectancy 2023 Disadvantage Index
Life Expectancy at birth (Quintiles) dis.‘:idl\e.:;;J :'t:a ged - disadr\‘:: rf:aged

Ws69-751 [752-775  [776-795 [796-816  [E817-975 LR ES block groups

1 2 3 4 5 6 7 8 9 10

https://www.cdc.gov/nchs/data-visualization/life- A. Kind and W. Buckingham, NEJM, 2018
expectancy/index.html



Where there is Disadvantage there are Food Deserts

Disadvantage Index
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http://www.ers.usda.gov/data-products/food-access-research-atlas/go-to-the-atlas.aspx

Gene Activation/Repression — histone methylation/acetylation

Repressive histone methylation Histone acetylation Active histone methylation
Nucleosome

Gene activation ‘

Gene repression
.- Heterochromatin RN - -

Transcription regulators
Transcription factors
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Reddy et al. Epigenetic mechanisms in diabetic complications and metabolic memory Diabet. 58: 443-455 (2015)



Metabolic memory — Rama Natarajan

Type 1 DM — Epigenetic changes irreversible
Are epigenetic changes in insulin-resistance reversible?
Is there a threshold “of no return” — what is the mechanism?
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Reddy et al. Epigenetic mechanisms in diabetic complications and metabolic memory Diabetologia 58: 443-455 (2015)


https://link.springer.com/journal/125

CoHCCC Catchment Area — 981 women enrolled
Exclusion: women w/ Type 2 Diabetes and Smokers
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Catchment Area Study — 981 women enrolled

Redcap survey — demographics, zip code, education, employment, nutritional
survey, food shopping and access

Age 31-61 (mean 43)
Race/Ethnicity  NHW HW Black Asian NA

288 (35%) 378 (46%) 41 (5%) 116 (14%) 4 (<1%)
Neighborhood 1-3 (adv) 4-6 7-10

Disparity Index 312 (38%) 426 (52%) 89 (11%)

HgbAl1C <5.6 5.7-5.9 >6.0
236 analyzed 138 (58%) 59 (25%) 39 (17%)



Catchment Area — exclusion known Type-2 DM
Metabolically unhealthy low BMI

HgbAlc vs BMI n =236
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In vitro and in vivo: Insulin - acetylation —opens chromatin -

Increases transcription - top hit H3K9Ac

3 hrs insulin 6 hrs insulin

- AKT/mTOR

Up-regulated transcripts

-  Metabolism, ROS

- TNFalpha/IL6

Increased - gammaH2AX
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Senpati et al. Epigenetics Chromatin 2019 - in vitro modeling MCF7 and HMECSs, in vivo xenograft



Insulin Resistant

Normal

n=28: 15 HgbAlc < 5.7 and 13 HgbAl1c 5.7-6.3

ChlP-seq - H3K9Ac

UCSC Genome Browser on Human (GRCh37/hg19)

move << << < > >>  >>> ZOOMin 15x  3x  10x base ZOOMOUt 15x  3x  10x  100x

Normal-1

Narmal-2

Normal-3

Normal-4

Normal-5

multi-region Chl’7:22,758,268-22,780,119 21,852 bp. gene, chromosome range, or other position, see examples go examp
‘chﬂ(pls.i) 2R 70213 e R 0 4 TR 200EE 71 [l W23
Scale 10kb
chr: | 22,760,000] 22,781,000] 22,762,000] 22,783,000| 22,764,000| 22,765,000 22,7686,000] 22,767,000 22,768,000] 22,789,000] 22,770,000] 22,771,000] 22,772,000] 22,7300
3.99566 _ ik .
0. om o Bime mim B et i, B oAen . [ ] -IMMM.‘ M. ua conftim e . - -
3.99566 _ |R2-K3ac-signal
0 mw [ TP TEPI | P P . -A . amm
399566 _ |R3-K3ac-signal
L Y . ..‘M.L..-- e e e .. -
3.99566 _ |R4-K3ac-signal
[P PP POR R [ S S « mma .
399566 RS- Kgac-signal
0_ - - == | [ WP bt Ay . . we . e [ []
3.99566 _ Normal1-K9ac-signal
0_ e mell —-— s = - o R T T T T L T I I [ NPUER R ——
399566 _ Normal2-K3ac-signal
0_a N [ Ja—— = e mew =aba @ e —h- A e - -l Ta Baan aual
3.99566 _ Normal3-Kgac-signal
0. e = [ Y R . - - PR Y Y "V STV o - -
3.99566 _ Normal4-K9ac-signal
0_ - . A .. T . & —-‘II.“-‘“- e . [ . -
3.99566 _ NormalS-K9ac-signal
L WY - - L T R - -
Comparative Genomics)
e
3.99566 _ 1RB-Kac-signal

Dustin Schones th
Parajat Senapati PhD
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Pathway Analysis: Genes w/increase in
H3K9ac promoter signal in insulin-resistant F g
women vs. normal controls (age matched)  chisinavidaiPhp  Parajat Senapati PhD

' ' i i =476
Genes with highest increase in n=4/5 genes

H3K9ac signal in insulin-
resistant women were identified
by DESeq2

log2FC > 1 and FDR < 108

H3K9ac aggregate signal

-2.0 TSS 2.0Kb
Genome browser trackhub: https://parijat.s3.amazonaws.com/ChlP-seq/PBMC-K9ac/hub.txt



Top 20 enriched gene sets

Gene promoters w/ increased H3K9Ac Signal

ACTG1 LAPTM5

FCER1G ASAlt CD58 LSP1
L s . ACSL1 HCLS1 /SPI1
Gene promoters with increased H3K9ac signal RARAT  acThg| | O
SKIL ¢XCL16 vt IRAKS PTPNI2
HALLMARK_TNFA_SIGNALING_VIA_NFKB- (] CREBH HLA_DQF?;ssm
REACTOME_INNATE_IMMUNE_SYSTEM - (] FPR2 RABGEF1 By w2 T3 ene EIF4G3
PLSCR1~ R VIM.
GOBP_REGULATION_OF_IMMUNE_SYSTEM_PROCESS - (] LRRK2 SLOTA TP\ oh aS oy -
ADORA2A AN 2 UBE2D3
GOBP_DEFENSE_RESPONSE - [ ) No_of_genes LA TCIRGT TN:F::(EB‘B‘P,HE’?’&%NSEJO,CYTOMNEX“ FOXO3 %’tgf:
REACTOME_NEUTROPHIL_DEGRANULATION - (] - S100A9 #SERPINAT, -~ ZYX MAPKAPK2
GOBP_IMMUNE_RESPONSE - ‘ [ ] PRCP MMP9 EEéOT@MElCYTOKINE_SIGNALING_IN_lMMUNE_?@STEI{IITGAX
GPSM3 NFKBIZ IKEK TNFSF8 size
GOBP_CELL_ACTIVATION - (] 0 sy GOBP_INELAMMATORY RESPONSE ZEBI  GAB2 ;ﬁ
REACTOME_CYTOKINE_SIGNALING_IN_IMMUNE_SYSTEM - (] 80 CXCL1FOS NeLt 15620
NMI e
TREMT PTAFR 7536 pTGS? KLF2. | TANK )
HALLMARK_INFLAMMATORY_RESPONSE- ADAVE  P2RXi A I\ catagory
| FPR1 VAN IRF1 GOBP_INFLAMMATORY_RESPONSE
GOBP_INFLAMMATORY_RESPONSE () FOR NFKBID _nEATd RN, A N ICAM?usm - o meamone 6 oo
GOBP_REGULATION_OF_IMMUNE_RESPONSE - . C5AR2 e TNF‘AIP[’% IENGR2 30/02 CEBPD HALLMARK_INFLAMMATORY_RESPONSE
ALOX5AP  PROK2 MAP2K3 2 ZJUNB HALLMARK_TNFA_SIGNALING_VIA_NFKB
GOBP_RESPONSE_TO_CYTOK'N E 9 . CSAH1 7 NFKB2 REACTOME_CYTOKINE_SIGNALING_IN_IMMUNE_SYSTEM
GOBP_POSITIVE_REGULATION_OF_IMMUNE_SYSTEM_PROCESS - (] Se-12 FFAR? NINJY ke \
GOBP_IMMUNE_RESPONSE_REGULATING_SIGNALING_PATHWAY- @ 6o-12 Sl ’”"“LLMARKJ&‘-S;@“”G-‘“A-"FKB PNRCT
GOBP_PROGRAMVED_CELL_DEATH- . soto HALLMARK_INFLAMMK‘I{)RY_RESPONSE ‘\\\\\GOSQTFHB] erish
. RHOG h
REACTOME_SIGNALING_BY_INTERLEUKINS- @ [N RS LAMBS
TAPBP. ATP2B} | EGR3\. FOSL2 BCL3
GOBP_CYTOKINE_PRODUCTION - (] . om0 | [ens SGKI CONLI
BEST1 2.8 |
GOBP_REGULATION_OF_RESPONSE_TO_EXTERNAL_STIMULUS - () P3RS wPoii PLAURABGAT NAVPT N; SR N ok
GOBP_REGULATION_OF_INTRACELLULAR_SIGNAL_TRANSDUCTION - (] CDs5 PDE4B PTPRE BOLoA1 IER2
DENND5A
GOBP_POSITIVE_REGULATION_OF_RESPONSE_TO_EXTERNAL_STIMULUS- @ Lore TNFAIP2
| | | SCARF{ IER3 PFKFB3
40 60 80 AQP9
No. of genes

Top Pathways: NFkB/TNFa-signaling, inflammation,
cytokine signaling, innate immunity



Transcription factor motifs enriched at promoters w/
Increased H3K9ac signal in insulin-resistant women

Parajat Senapati PhD
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Cytokine array — positive correlation HbAlc and TNFo & IL6
Consistent with ChIP-seq chromatin analysis

n= 245

TNFa and IL6 were
significantly positively
associated with Hbalc

Significant correlation of
TNFalphato - IL6,
Leptin, IL15, IL23

Strong positive
association of Leptin and
IL23



Type 2 Diabetes — disease of senescence

and accelerated aging

JCI The Journal of Clinical Investigation

Increased cell senescence in human metabolic disorders

Rosa Spinelli, ... , Annika Nerstedt, Ulf Smith

J Clin Invest. 2023;133(12):e169922. https:/doi.org/10.1172/JCI169922.
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Senescence of heart,

pancreas, brain, lung can be

driven by immune system.
Can be transplanted.

Article

Anaged immune systemdrives senescence
and ageing of solid organs

https://doi.org/10.1038/s41586-021-03547-7
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Senescence: 3-gal FACS analysis

n=15 normal, 10 insulin-resistant women

CD4+ T cells CD8+ T cells

* " P-value: 0.0046 P-value: 0.0245
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Accelerated aging. Epigenetic Clocks

In the subjects with age > 50, Pre-diabetes showed higher age acceleration estimated by DNA
methylation comparing to normal group (mean 0.053 vs. -1.48) at marginal p=0.10 (two-sided t test).

EN Age >55 EN Age <55
Normal=-1.48, PreDIA=0.053; p=1e-01 15- Normal=0.91, PreDIA=2.86; p=4.6e-01 2
Rama
5- | 10- Natarajan, PhD
0- 5 5-
_5_ -
...5..
Normal PreDIA Normal PreDIA
e 8in Normal Group (HbAlc < 5.7) « 18in Normal Group (HbAlc <5.7)

* 16 in pre-Diabetes group (HbA1c 2 5.7) * 12 in pre-Diabetes group (HbA1c 2 5.7)

Matched for BMI, age



Conclusions:

Insulin resistance is associated with the acetylation of H3K9 in
peripheral blood mononuclear cells (PBMCs) of women with insulin
resistance.

 Promotes cytokine production/inflammation (interleukin-6, IL6; tumor
necrosis factor-alpha, TNFa; and cytokine signaling)

» Cellular senescence (NFkB-signaling and innate immunity)
* Insulin resistance is potentially associated with accelerated aging in
postmenopausal women.
— In process — epigenetic clock — methylation analysis
— Age 40-60 n=50 insulin resistant vs. metabolically healthy



Future Directions

« If IR normalized — can epigenetic changes/inflammation be
reversed?

e Racial and ethnic differences in senescent cells



Angie Sanchez, Nancy Sanchez, Myriam Robles, Allen Nunez, Angela Wong, Tanya Chavez, Christina Tsai, Omi Idassi, Kendal Kennedy

leap

Shankar Subrmaniam
UCSD

Faye Burt

Terry Hyslop PhD
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