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Cancer patients are frequently prescribed PGx medications

I 469 patients from Precision Genomics Clinic

282 (60%) were prescribed 21 PGx medication

67 (14%) were prescribed =21 PGx medication with actionable
genotype

Shugg, et al., 2022, JCO Precis Oncol, Feb;6:e2100312
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Validation of Aldy to make PGx calls from WES

« Our molecular tumor board does germline sequencing, but does not report PGx results
« Compared Aldy extracted PGx results from clinical WES to results from IU PGx Lab

« CYP2B6 (2), CYP2C8 (3), CYP2C9 (6), CYP2C19 (7), CYP2D6 (12), CYP3A4 (2), CYP3AS5 (3), CYP4F2 (1),
DPYD (3), G6PD (2), NUDT15 (2), SLCO1B1 (1), and TPMT (3)

« Confirmed 100% concordance for 59 clinically actionable variants

* If read depth was >30x for the specific variant

« Cannot do CYP2D6 copy number variations from WES

Ly, et al., ] Mol Diag 2022 Jun;24(6):576-585



Additional clinically actionable alleles are detected by WES

Variant Allele Count Minor Allele Frequency-

in Development
and Validation
Cohorts (Total American

Variant Functional

alleles Effect™* Chromosomes) African Admixed European

CYP2B6 *8, ¥13 No Function 2 (328) <0.001 -- 0.004
*94 No Function 1 (328) <0.001 - <0.001

CYP2CLS *35 No Function 2 (328) 0.016 - <0.001
*15 No Function 2 (282) <0.001 0.002 <0.001

CYP2D6 *59 Decreased 3 (282) 0.002 - 0.005
*62 No Function 1(282) <0.001 - <0.001

DPYD HapB3 Decreased 2 (226) 0.003 - 0.020
A- Deficient 1(328) 0.001 - <0.001

NUDT15 ¥) *Q No Function 2 (164) <0.001 -- 0.001

Ly, et al., J Mol Diag 2022 Jun;24(6):576-585
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Implementation strategy for repurposing clinical sequencing results to call
pharmacogenetic variants
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Clinical workflow for PGx analysis of DNA sequencing from molecular tumor board
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Analysis of the costs and effort for the PGx extraction

During Jan-Dec 2023, averaged 20.6 patients per week
Total time per week (after sequencing data received), ~2 days
Total hands-on time, ~3.25 hrs
- Computation time to get patient info and match to BAM files~ 1 hr
- Downloading BAM files into the active computation environment ~ 2 hrs
- Aldy run time ~0.75 hrs
- Assessment of the actionability of the results for individual patients ~0.5 hrs
Tumor board usually lasts ~ 1 hour
Using average pharmacist salary + benefits, costs ~S15 per patient
- Not including reflex testing in clinical PGx testing lab

Working on an automated process as BAM files are ingested from the
sequencing vendor into the LifeOmic Precision Health Cloud
unpublished



Tumor DNA is another source of sequencing data

 May be WGS, WES, or actionable hot spots
* Tumors include germline DNA from adjacent tissue
* Requires adjustments to bioinformatic parameters
 Complicated by somatic mutations

» Structural variations

» Point mutations

» Chromosomal gains/losses



Squencing from tumors largely reflects germline
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Primary Cancer Type

Colorectal

Breast

Non-small cell lung,
Adeno

Pancreas
Prostate

Soft tissue sarcoma

Glioblastoma
multiforme

Head and Neck
Cholangiocarcinoma
Esophageal

Renal
Bladder/urothelial
Ovarian

Melanoma

# in cohort

89

86

56

48

44

34

29

28

25

25

25

23

18

16

Number of discordances
in any genes

45

59

51

17
28

22

27

20
15
18
17

12
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Gene rsID Datatype Median 25th 75th
CYP2D6*2 51135840 Ss;ngl'lze e Yot 101
CYP2D6*2 516947 Sermine i o o1
CYP2D6*3  rs35742686 oo o o Tore
CYP2D6*4 153892097 Sj:;lt::e i o 517
CYPID6*6  rs5030655 oo o g o1
CYP2D6*7  rs5030867 S;:zlt::e 1607;0 Zig 1736469
CYP2D6*10  rs1065852 oo ppee iy o2
CYPID6*14  r1s5030865  oori s e 1951
CYP2D6*17  rs28371706 S;:\n:t::e Zgg i;é ZZ?
CYP2D6*41  rs28371725 goer:zlt::e 531875 1700902 1975409
CYP3A4Y2  rsS5785340  oormine o e o
CYP3A4*22  rs35599367 S;:\n:t::e 2; ;g leg
CYP3AS*3 15776746 Soer:\n:t::e o 178 39
CYPIAS™6 1510264272 corniC pe o S
CYPAF2'3 52108622 oo ot o 1013
DPYD*4 rs1801158 Sj,:qn;![li:e g:g gg: 1620;0
DPYD*13 rs55886062 Soer:?t::e ii: ;8; éig
TPMT*2 rs1800462 sjr:\rzlcli:e Zgg 2;51) 322
TPMT*38 11800460  oori o ot o

unpublished



The discordant calls from the somatic DNA sequencing frequently do not change the
predicted phenotype

unpublished



Studying rare toxicities can still identify important
pharmacogenetic variants

Severe Capecitabine Toxicity Associated With
a Rare DPYD Variant ldentified Through
Whole-Genome Sequencing
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Reynold C. Ly, PhD'; Remington E. Schmidt, BS?*; Patrick J. Kiel, PharmD*; Victoria M. Pratt, PhD?*; Bryan P. Schneider, MD*;
Milan Radovich, PhD*; Steven M. Offer, PhD?; Robert B. Diasio, MD?; and Todd C. Skaar, PhD!

Ly et al., JCO Precis Oncol 2020; PMID: 32923881



DPYD R235Q has impaired enzymatic activity, in
vitro

Tested for in vitro DPD activity by Steven Offer Lab

DPD
Allele activity p-value

Wild-type 100%  ref
*2A 0 1E-11

R235W 1% SE-11
R235Q 14% SE-9

Thus, we propose the R235Q variant to be
actionable, similar to the R235W.

Ly, et al., JCO Prec Oncol 2020



Studying rare toxicities can still identify important
pharmacogenetic variants

Life-Threatening Docetaxel Toxicity
In a Patient With Reduced-Function

CYP3A Variants: A Case Report

Nicholas R. Powell’, Tyler Shugg ', Reynold C. Ly, Costantine Albany? Milan Radovich?,
Bryan P. Schneider? and Todd C. Skaar™

Powell et al., Front Oncol 2022; PMID: 35174070



| CASE REPORT

- A 58-year-old female with metastatic renal cell carcinoma experienced severe
cardiomyopathy (maximum left ventricular ejection fraction drop of 34%) during sunitinib
and later axitinib therapy that was reversed upon drug discontinuation.

- Whole genome sequencing data revealed that she was heterozygous for an extremely rare
CYP3A4 variant (rs1483230173; p.P135L) that has not been functionally characterized or
curated by PharmVar.

unpublished

w INDIANA UNIVERSITY SCHOOL OF MEDICINE



1.5 -

O

I *30 = Loss of function control
1.25 4 *8 = Reduced function control
p135L = Unknown function

O OOl

AVERAGE NORMALIZED
LUMINESCENCE
o g
a a
| |

0.25 - &

© unpublished

0 l &@L&@Q+

A A A A & A A KN NT = Not treated with Itraconazole
< O AR AN O
&\ \\é <b\ *® Q\ P \,\ %V T = Treated with ltraconazole
$ * ’f-(b '\fbo) Q\rb

Q Created in BioRender.com
I INDIANA UNIVERSITY SCHOOL OF MEDICINE




| Conclusions

1.Whole exome sequencing can provide highly accurate results for
many pharmacogenetic genes.

2.Some genes (e.g. CYP2D6) require additional input (i.e. copy number
results).

3. Tumor DNA can provide important information, but comprehensive
genotyping needs to be confirmed with testing from normal DNA
sources.

w INDIANA UNIVERSITY SCHOOL OF MEDICINE
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