ARUP LABORATORIES | aruplab.com Patient Report
500 Chipeta Way, Salt Lake City, Utah 84108-1221

phone: 801-583-2787, toll free: 800-522-2787

) ) ) Patient Age/Sex: 42 years Male
Tracy |. George, MD, Chief Medical Officer

Speci nen Col |l ected: 14-Jun-22 07: 26

Phar macogeneti cs Panel : | Recei ved: 14-Jun-22 07:32 Report/Verified: 21-Jun-22 11:39
Psychot ropi cs

Procedure Resul t Units Ref erence I nterval
PGX PSYCH Speci nen Whol e Bl ood
CYP2C19 Cenotype * 2/ Neg
CYP2C19 Phenot ype Internediate”
CYP2C9 Genot ype *5/ Neg

CYP2C9 Phenot ype Internediate”
CYP2D6 Genot ype *4/ Neg

CYP2D6 Phenot ype Internediate”
CYP3A4 Genotype *22/ Neg
CYP3A4 Phenot ype Internediate”
CYP3A5 Genot ype * 3/ Neg

CYP3A5 Phenot ype Internediate”
CYP2B6 Genotype *6/ Neg

CYP2B6 Phenot ype Internediate”’
UGT2B15_1902023 T/ G Hetero”
ANKK1 rs1800497 G A Hetero”
COMTI rs4680 G A Hetero”
DRD2 rs1799978 A G Hetero”
GRI K4 rs1954787 T/C Hetero”
HTR2A rs6311 G A Hetero”
HTR2A rs7997012 T/C Hetero~
HTR2C rs3813929 T Hem zygous *
MIHFR rs1801133 C/'T Hetero~
MIHFR rs1801131 A C Hetero”
OPRML Cenot ype, AG*
Interpretation

OPRML Phenot ype, See Note
Interpretation

PGX PSYCH See Note fit

Interpretation

Result Footnote
f1: PGX PSYCH | nterpretation

Section 79-1 of New York State Civil Rights Law requires inforned consent be obtained frompatients (or
their legal guardians) prior to pursuing genetic testing. These forns nust be kept on file by the
ordering physician. Consent forns for genetic testing are available at ww. arupl ab. com | nci dental
findings are not reported unless clinically significant but are avail abl e upon request.

The followi ng CYP2C19 allele(s) were detected: *2/Neg. This result predicts the internedi ate netabolizer
phenot ype.

Recommendati on: Cui del i nes for genotype-based dosing are published by the dinical Pharnmacogenetics
I npl enentati on Consortium (CPIC) and ot her organizations. See : https://ww.pharngkb. org/

*=Abnormal, #=Corrected, C=Critical, f=Result Footnote, H-High, i-Test Information, L-Low, t-Interpretive Text, @=Performing lab
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) ) ) Patient Age/Sex: 42 years Male
Tracy |. George, MD, Chief Medical Officer

Result Footnote
fl: PGX PSYCH I nterpretation

The followi ng CYP2C9 allele(s) were detected: *5/Neg. This result predicts the internedi ate netabolizer
phenotype, with an activity score of 1.5 of 2.

Reconmendat i on: Cuidel i nes for genotype-based dosing are published by the dinical Pharnacogenetics
I npl enent ati on Consortium (CPIC) and ot her organi zations. See: https://ww. pharngkb. org/

The followi ng CYP2D6 allele(s) were detected: *4/Neg. This result predicts the internedi ate netabolizer
phenotype with an activity score estimated at 1 of 2.

Recommendat i on: Cui del i nes for genotype-based dosing are published by the dinical Pharnacogenetics
I npl enent ati on Consortium (CPIC) and ot her organi zations. See: https://ww.pharngkb. org/

The followi ng CYP3A4 allele(s) were detected: *22/Neg. This result predicts the internedi ate netabolizer
phenot ype.

The followi ng CYP3A5 allele(s) were detected: *3/Neg. This result predicts the internedi ate netabolizer
phenot ype.

Reconmendat i on: Cui del i nes for genotype-based dosing are published by the dinical Pharnacogenetics
I npl enent ati on Consortium (CPIC) and can be found at: https://ww. pharngkb. org/.

The followi ng CYP2B6 alleles were detected: *6/Neg. This result predicts the internedi ate netabolizer
phenot ype.

Reconmendat i on: Cuidel i nes for gene-based dosing are published by the dinical Pharnacogenetics
| npl enent ati on Consortium (CPIC) and ot her organi zations. See https://ww. pharngkb. org

This test interrogates the UGI2B15 c.253T>G (rs1902023) variant, and the results are T/G As such, the
interpretation is heterozygous.

The UGTI2B15 gene codes for the UDP gl ucuronosyltransferase famly 2 menber B15 (UGI2B15) that is invol ved
in conjugative netabolismof many nedications, such as the anxiolytics oxazepam and | orazepam See
Phar n3KB. org for nore infornation.

The followi ng ANKK1 c.2137G>A (rs1800497) alleles were detected: G A As such, the interpretation is
het er ozygous.

The ANKK1 gene codes for the TAQLA pol ynorphi smthat affects the expression of binding sites for dopam ne
on the dopam ne D2 receptor. Variants may influence the likelihood for toxicity and response to drugs
that target the dopaminergic system Variants are also associated with risk of substance use disorders.
See PharntKB.org for nore informtion.

The foll owing COMI c. 472G>A (rs4680) alleles were detected: G A As such, the interpretation is
het er ozygous.

The COMI gene codes for the catechol -O nethyl transferase (COMIN enzyme, which is involved in nmetabolism
of catechol am nes such as dopam ne and norepi nephrine. Variants are associated with variance in response
to many drugs as well as tolerance to pain.

Reconmendat i on: Cui del i nes for gene-based dosing of opioids are published by the dinical
Phar macogenetics | npl enentati on Consortium (CPIC). See PharnGKB.org for these guidelines and for
informati on about other drug-gene associ ations.

*=Abnormal, #=Corrected, C=Critical, f=Result Footnote, H-High, i-Test Information, L-Low, t-Interpretive Text, @=Performing lab
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Resul t

Patient Age/Sex: 42 years Male

Foot not e

f1:

PGX PSYCH I nterpretation
The foll owing DRD2 c.-585A>G (rs1799978) alleles were detected A/ G As such, the interpretation is
het er ozygous.

The DRD2 gene codes for the dopam ne D2 receptor. Variants may influence |ikelihood for toxicity and
response to drugs that target the dopami nergic system See PharnKB.org for nore information.

The following GRIK4A c.83-10039T>C (rs1954787) alleles were detected: T/C. As such, the interpretation is
het er ozygous.

The GRI K4 gene codes for the subunit 4 of the kainite (glutamate) receptor. Variants are associated with
variance in response to sone antidepressants. See PharnGKB.org for nore infornation.

This test interrogates two variants. For HTR2A c.-998G>A (rs6311) the results are G A As such, the
interpretation is heterozygous. For HTR2A c.614-2211T>C (rs7997012) the results are T/C. As such, the
interpretation i s heterozygous.

The HTR2A gene codes for the serotonin receptor 2A. Variants may influence response to sone
anti psychotics and anti depressants. See PharmGKB.org for nore information.

This test interrogates the HTR2C c.-850CT (rs3813929) variant, and the result is T. As such, the
interpretation is hem zygous.

The HTR2C gene codes for the serotonin 2C receptor that is involved in response to psychotropic
nmedi cations, particularly antipsychotics. See PharnKB.org for nore information.

This test interrogates two variants. For MIHFR c. 665C>T (rs1801133, previously designated as C677T) the
results are CT. As such, the interpretation is heterozygous. For MIHFR c. 1286A>C (rs1801131, previously
desi gnated A1298C) the results are A/ G As such, the interpretation is heterozygous.

The MIHFR gene codes for nethyl enetetrahydrofol ate reductase (MIHFR), an enzyme that metabolizes fol ate.
Variants are associated with variance in response to nmany drugs as well as synptons of depression and
hyper honocyst ei neni a.

I ndication for testing: predict opioid sensitivity.

Interpretation: One copy of the OPRML A allele and one copy of the Gallele (rs1799971) were detected in
this sanple. Further studies are needed to determine the clinical significance of this genotype;

however, it is possible this patient may require higher or nore frequent doses of opioid receptor

agoni sts (e.g., norphine) to achi eve adequate pain control. He/she may also be nore likely to respond to
opi oi d antagonists (e.g., naltrexone) in the treatment of al cohol and/or opioid dependency. This

associ ation of OPRML and drug sensitivity is not definitive and may be different for individual opioids.

Reconmendat i on: Annotations for clinical application of this OPRML allele are avail abl e through the
Phar macogenomi cs Know edge Base at: https://ww. phar ngkb. or g/ gene/ PA31945

For ANNK1, DRD2, GRI K4, HTR2A, HTR2C, and UGT2B15, clinical evidence is limted for the drug associations
described thus far, and gene-based dosing guidelines are not currently published.

This result has been revi ewed and approved by Sherin Shaaban, MD., Ph.D.
nf or mati on

Test |
il

PGX PSYCH | nterpretation
Background | nformati on for Pharnacogenetics Panel: Psychotropics:

*=Abnormal, #=Corrected, C=Critical, f=Result Footnote, H-High, i-Test Information, L-Low, t-Interpretive Text, @=Performing lab
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ARUP LABORATORIES | aruplab.com
500 Chipeta Way, Salt Lake City, Utah 84108-1221

phone: 801-583-2787, toll free: 800-522-2787
Tracy |. George, MD, Chief Medical Officer

Test Information
i1 PGX PSYCH I nterpretation

Patient Report

Patient Age/Sex: 42 years

Male

CHARACTERI STICS: Variation in genes affecting pharmacokinetics and/ or
phar macodynam cs (pharmacogenetics) nay influence nedication sel ection and dose
net abol i zi ng enzynmes ( CYP2B6,

pl anni ng. For exanple, variants in genes that code for
CYP2C19, CYP2C9, CYP2D6, CYP3A4, CYP3A5,

and UGI2B15) nmmy be associated with

altered (slower or faster) netabolismwhich would affect the kinetics of nedication

activation, inactivation, and/or elimnation
risk of side effects and/or |ikelihood of

QO her genes in this panel may predict
response (ANKK1, COMI, DRD2, GRI K4, HTR2A,

HTR2C, MIHFR, and OPRML). This information may gui de nedi cati on and dose sel ection
for many prescription nedications, including nedications relevant to psychiatry such

as psychostinulants (e.g., ADHD nedi cation),

anxi ol yti cs.
I nheritance: Autosomal codoni nant.

Cause: Gene variants affect enzyme function

anti depressants,

anti psychotics, and

Genes Included: ANKK1, COMI, CYP2B6, CYP2Cl9, CYP2C9, CYP2D6, CYP3A4, CYP3A5, DRD2,

GRI K4, HTR2A, HTR2C, MIHFR, OPRML, and UGT2B15.

Vari ants Test ed:

(Variants are nunbered according to the follow ng transcripts:
ANKK1 NM 178510, COMI NM 000754, CYP2B6 NM 000767, CYP2C19 NM 000769, CYP2C9

NM_ 000771, CYP2D6 M33388 sequence, CYP3A4 NM 017460 and CYP3A5 NM 000777, DRD2
NM_ 000795, GRI K4 NM 014619, HTR2A NM 000621, HTR2C NM 001256760, MIHFR NM 005957,

OPRML NM 000914, UGT2B15 NM 001076).

Negative: No variants detected is predictive of the *1

functional alleles.
ANKK1: rs1800497, c.2137GA
COMI: rs4680, c.472GA

CYP2B6*4: rs2279343, c.785A>G

CYP2B6*6: rs3745274, c.516GT; rs2279343,
CYP2B6*7: rs3745274, c.516GT; rs2279343,

CYP2B6*9: rs3745274, c.516GT
CYP2B6* 18: rs28399499, c.983T>C
CYP2B6*22: rs34223104, c.-82T>C

CYP2B6*36: rs34223104, c.-82T>C, rs3745274,

CYP2C19*2: rs4244285, c.681GA; rsl12769205,

CYP2C19*3: rs4986893, c.636GA
CYP2C19*4A: rs28399504, c.1A>G

CYP2C19*4B: rs28399504, c.1A>G rs12248560,

CYP2C19*5: rs56337013, c.1297CT
CYP2C19*6: rs72552267, c.395GA

c. 785A>G

c. 785A>G rs3211371,

c.516GT; rs2279343,

c.-806CT

c. 332- 23A>G

C. 1459CT

c. 785A>G

*=Abnormal, #=Corrected, C=Critical, f=Result Footnote, H-High, i-Test Information, L-Low, t-Interpretive Text, @=Performing lab

Unless otherwise indicated, testing performed at:
ARUP Laboratories

500 Chipeta Way, Salt Lake City, UT 84108
Laboratory Director: Tracy I. George, MD

ARUP Accession:
Report Request ID:
Printed:

22-165-900028
16270716
21-Jun-22 12:00
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ARUP LABORATORIES | aruplab.com
500 Chipeta Way, Salt Lake City, Utah 84108-1221

phone: 801-583-2787, toll free: 800-522-2787
Tracy |. George, MD, Chief Medical Officer

Patient Age/Sex:

Test Information

i1 PGX PSYCH I nterpretation
CYP2C19*7: rs72558186, c.819+2T>A
CYP2C19*8: rs41291556, c.358T>C
CYP2C19*9: rsl17884712, c.431GA
CYP2C19*17: rs12248560, c.-806CT
CYP2C19*35: rs12769205, c. 332-23A>G
CYP2C9*2: rs1799853, c.430CT
CYP2C9*3: rs1057910, c.1075A>C
CYP2C9*4: rsb6165452, c.1076T>C
CYP2C9*5: rs28371686, c.1080CG
CYP2C9*6: rs9332131, c.818de
CYP2C9*8: rs7900194, c.449GA
CYP2C9*11: rs28371685, c.1003CT
CYP2C9*12: rs9332239, c.1465CT
CYP2D6*2: rsl16947, g.2850C>T; rs1135840, g.4180GC

Patient Report

42 years Male

CYP2D6*2A: rs1080985, g.-1584C>G rs16947, g.2850CT; rs1135840, g.4180GC
CYP2D6*3: rs35743686, g.2549de

CYP2D6*4: rs1065852, g.100C>T; rs3892097, g.1846G>A; rs1135840, g.4180GC
CYP2D6*5: gene del etion

CYP2D6*6: rs5030655, g.1707del; rs1135840, g.4180GC

CYP2D6*7: rs5030867, g.2935A>C

CYP2D6*8: rs5030865, g.1758CGT; rs16947, g.2850C>T; rs1135840, g.4180GC
CYP2D6*9: rs5030656, g.2615_2617de

CYP2D6*10: rs1065852, g.100CT; rs1135840, g.4180GC

CYyP2D6*11: rs1080985, g.-1584C>G rs201377835, g.883GC, rsl1l6947, g.2850CT,;
rs1135840, g.4180GC

CYP2D6*13: a CYP2D7-derived exon 1 conversion

CYP2D6* 14: rs5030865, g.1758GA; rsl16947, g.2850C>T; rsl1135840, g.4180GC
CYP2D6*15: rs774671100, g.137_138insT

CYP2D6*17: rs28371706, g.1023C>T; rsl1l6947, g.2850C>T; rsl1135840, g.4180GC
CYP2D6*29: rs16947, g.2850CT; rsb59421388, g.3183G>A; rsl1135840, g.4180GC
CYP2D6*35: rs769258, g.31GA; rsl1l6947, g.2850CT; rs1135840, g.4180GC;, rs1080985,
g.-1584CG

CYP2D6*36: a CYP2D6*10 carrying a CYP2D7-derived exon 9 conversion

CYP2D6*36- *10: a CYP2D6*36 and a CYP2D6*10 in tandem

CYP2D6*40: rs28371706, g.1023C>T, rs72549356, c.1863_1864i ns TTTCGCCCCTTTCGCCCC

, 116947, g.2850CT; rs1135840, g.4180GC,

CYP2D6*41: rs16947, g.2850CT; rs28371725, g.2988CG>A; rsl1135840, g.4180GC
CYP2D6*42: rsl16947, g.2850CT; rs72549346, g.3260 3261i nsGI; rs1135840, g.4180GC
CYP2D6*49: rs1065852, g.100CT; rs1135822, g.1611T>A; rs1135840, g.4180GC
CYP2D6*69: rs1065852, g.100CT; rsl6947, g.2850CT; rs28371725, g.2988GA;
rs1135840, g.4180GC

*=Abnormal, #=Corrected, C=Critical, f=Result Footnote, H-High, i-Test Information, L-Low, t-Interpretive Text, @=Performing lab

Unless otherwise indicated, testing performed at:

ARUP Laboratories

500 Chipeta Way, Salt Lake City, UT 84108

ARUP Accession:
Report Request ID:
Printed:

Laboratory Director: Tracy I. George, MD

22-165-900028
16270716
21-Jun-22 12:00
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Test

Patient Age/Sex: 42 years Male

| nf or mat i on

il:

PGX PSYCH I nterpretation

CYP2D6*114: rs1065852, g.100C>T; rs5030865, g.1758GA; rs16947, g.2850CT;
rs1135840, g.4180GC

DUP: conpl ete gene duplications

CYP3A4*1B: rs2740574, c.-392GA
CYP3A4*22: rs35599367, c.522-191CT

CYP3A5*3: rs776746, c.219-237A>G
CYP3A5*6: rsl10264272, c.624GA
CYP3A5*7: rs41303343, c.1035dup

DRD2: rs1799978, c.-585A>G
DRD2: rs1079598, c.-31-870T>C
DRD2: rs1799732, c.-486dup
DRD2: rs2734841, c.1139-134T>G

GRI K4: rs1954787, c.83-10039T>C

HTR2A: rs6311, c.-998GA
HTR2A: rs7997012, c.614-2211T>C

HTR2C: rs3813929, c.-850CT

MIHFR: rs1801131, c.1286A>C
MIHFR: rs1801133, c.665CT

OPRML: rs1799971, c.118A>G
UGT2B15: rs1902023, c.253T>G
Clinical Sensitivity: Drug dependent.

Met hodol ogy: Pol ymerase chain reaction (PCR) and fl uorescence nonitoring. Long-range
PCR and Sanger sequencing is only perforned if needed to characterize a duplicated

CYP2D6 gene.
Anal ytical Sensitivity and Specificity: Greater than 99 percent.
Limtations: Only the targeted variants will be detected by this panel, and

assunpti ons about phase and content are made to assign alleles. Publicly avail able
sources such as the www. pharnvar.org or ww. phar ngkb. org provi de gui dance on

phenot ype predictions and allele frequencies. A conbination of the CYP2D6*5 (gene
del etion) and a CYP2D6 gene duplication cannot be specifically identified; however,
this conbination is not expected to adversely affect the phenotype prediction

Di agnostic errors can occur due to rare sequence variations.

*=Abnormal, #=Corrected, C=Critical, f=Result Footnote, H-High, i-Test Information, L-Low, t-Interpretive Text, @=Performing lab
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Test

Patient Age/Sex: 42 years Male

| nf or mat i on

il:

PGX PSYCH I nterpretation
Ri sk of therapeutic failure or adverse reactions with gene substrates nay be
af fected by genetic and nongenetic factors that are not detected by this test.

For ANKK1l, DRD2, GRI K4, HTR2A, HTR2C, and UGT2B15, clinical evidence is limted for
t he drug associ ati ons described thus far, and gene-based dosi ng gui delines are not
currently published.

This result does not replace the need for therapeutic drug or clinical nonitoring.

Pl ease note the information contained in this report does not contain nedication
recomendati ons and shoul d not be interpreted as recommendi ng any specific

nedi cati ons. Any dosage adjustments or other changes to nedi cations should be
eval uated in consultation with a nedical provider

This test was devel oped and its performance characteristics determ ned by ARUP
Laboratories. It has not been cleared or approved by the U S. Food and Drug

Admi nistration. This test was performed in a CLIA-certified |aboratory and is

i ntended for clinical purposes.

Counsel ing and i nforned consent are recomended for genetic testing. Consent forns
are avail abl e onli ne.

*=Abnormal, #=Corrected, C=Critical, f=Result Footnote, H-High, i-Test Information, L-Low, t-Interpretive Text, @=Performing lab
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