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Why Do We Need Personalized
Medicine?

Many drugs don’t work for or harm the patients they
are prescribed for due to a “one size fits all” approach

Need to determine who will benefit and who will
not, avoid “trial and error” therapy

Currently disease is often detected too late, leads to
high costs and poor outcomes

Need to detect and treat signs of disease before it
becomes a problem, not after becoming ill




Current Medicine: “*One Size Fits All”
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The problem is, we are all very different!
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How Are We Different From Each Other?

1) Different genetic makeup

» Up to three million differences in genetic makeup
between you and anybody else (sex, ethnicity,
physical appearance etc)

2) Different clinical background

» Different ages, disease history, drug prescriptions
3) Different environmental factors

» Different bacteria living in and on our bodies

» Differences In lifestyle, nutrition, exercise,
pollution, climate




Personalized Medicine: A Revolution In
‘Medical Practice Enabled By Technology

Present Practice Personalized Medicine
Physiological Diagnosis Molecular Diagnosis
Late Diagnosis Early Diagnosis

One Size Fits All Therapy Individualized Therapy
Poorly Informed Preventive Care Based on

Preventive Medicine TECHNOLOGY MolecularData

N g N g
Ineffective/Harmful Therapy Patient Specific, Effective
Patient Lacks Knowledge And Treatment
Power Patient Empowerment
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Forces Driving Personalized Medicine I

1)

2)
3)
4)

o)

Rapid technological change (inexpensive molecular level
analyses, information technology)

Patient safety (adverse drug reactions)
Drug efficacy (50% of drugs don’t work for individuals)

Consumer demand (individualized, effective, non-toxic
treatment)

Preventive medicine (need individualized, definitive data)

A tsunami of change is about to hit the medical
system



Technological Change: Costs of Personalized Molecular
Measurements are Decreasing Dramatically

Coet ner Ge nome
Qf&”@-{«ﬂ, g&)“\:«lb‘ ,Q_h:;\\aﬁvﬁ‘«»d\;))&tstj

Moore's Law

National Human Genome
Research Institute

genome.gov/sequencingcosts

L)
\/

R

20012002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

<

The cost of genome sequencing has decreased by nearly
et e @ Million-fold since 2000




Patient Safety: Adverse Drug Reactions Are the
Fourth Leading Cause of Death in North America

Cause of death

Number of deaths

Heart disease 743,460
Cancer 529,904
Stroke 150,108

Adverse drug reactions

Pulmonary disease

106,000 (range 76,000-137,000)
101,077

Accidents 90,523
Pneumonia 75,523
Diabetes 53,894

90% of adverse drug reactions are not reported




ADR Example: Doxorubicin-Induced
Heart Toxicity

» Anticancer drug doxorubicin (used for 70% of
childhood cancers, breast cancer patients, 1M
patients/yr)

» 10-30% of patients suffer heart failure;
increased severity in children

» May cause death, require heart transplant or
reduced heart function that lasts a lifetime

» Some people are much more susceptible
than others due to their genetic makeup
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ADR Example: Doxorubicin-Induced
Heart Toxicity

» 12 year-old boy presents with pain
in abdomen

» Diagnhosed with lymphoma
» Undergoes chemotherapy

» After second round of
chemotherapy becomes breathless
after walking a few steps

» Diagnosed with heart failure

» Requires heart transplant Heart Transplant




Drug Efficacy: Less Than 50% of Drugs Work
on the Patient They are Prescribed For

Drug Efficacy

Anti-Depressants 62 % 'Eﬂ\ﬂﬂ\ﬂ\wﬂ\@@ﬂ\

Asthma 0% TITTTITIT

Diabetes 7% TN

Arthritis 50 % 'l"l"l"l"l"l"l"l“l"l‘

Alzheimer 30 % I\Tﬂﬂ\@ﬂ\ﬂ\@@@

Cancer 250 T
A O does



http://companion-diagnostics.com/personalized-healthcare/
http://companion-diagnostics.com/personalized-healthcare/

How Can Personalized Medicine Help Prevent Adverse Dug

L

Reactions and Ensure Efficacy?

' : ’ Patient group

Drug toxic b

beneficial
m /Same diagnosis\

Drug NOT toxic and Same “one-size-fits- —— S

NOT beneficial all” drug prescription o Earaated

rug toxic but
NOT beneficial

Need to use molecular profiles to “stratify” patients so they receive
the most appropriate therapy




Example: Genetic Tests To Guide Drug
Prescription For Cancer Treatment

Problem:

» 75% of cancer drugs do not work on the person they are
given to

» All cancer drugs can be very toxic
Solution:

» Sequence the cancer genome to determine cancer-causing
mutations

» Treat cancer with drugs that target the mutations

» Sequence the normal genome to determine potential for
adverse drug reactions




Personalized Medicine: Genetic Tests To Guide
Drug Prescription For Cancer Treatment

Test to see which Match
Same diagnosis drugs will be safe therapy to

and effective ﬂ(ﬁ the patient
phad -
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Molecular Profiling \ Prognostic Markers <.«
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Personalized Medicine Can Revolutionize
Cancer Treatment

Trish Keating: diagnosed with colon
cancer 6 years ago

Multiple rounds of chemotherapy,
relapsed each time

Stage 4 cancer-disseminated
throughout her body

Cancer genome sequenced, cancer
cells relied on a gene that could be
inhibited by a blood pressure drug

Six weeks after treatment cancer
disappeared, still in remission 1 yr later
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What About Drugs For Other Diseases?

The more drugs you take the greater the chance of an
adverse drug reaction
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We Take a Lot of Drugs
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20% of people over 65 take 10 or more drugs every day

UBC a place of mind
X7 THE UNIVERSITY OF BRITISH COLUMBIA

17



Personalized Medicine: Genetic Tests
For Drug Prescription

Problem:

»Over 100,000 deaths per year are due to adverse
reactions to prescription drugs

Solution:

»For ~200 common drugs there is genetic guidance
on the package insert

» Not used currently because the doctor does not
know the genetic profiles of his patients

»Can use a simple genetic test to guide drug
prescription
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A Drug Package Insert Containing Genetic
vidance for a Gout Medication!

The Gout — Q& A & Treatment Options =One of the most painful conditions experienced by humans™ — Choi HE etal * Prepared by: Z Dumont; B Jenzen, L Regier © www.RExFiles.ca Apr 14

Gout: Overview of Causes, Risk Factors & Incu:lence the concern of diuretics with gout? What are the primary drug treatment options for gout? ACR2

* TUrnic 'd crvstals may depo,lt n joints, nephrons & tissmes neetie e, st " Loop u; seeess & thiazide diuretics vexcretion & Tconcentration of unc acid (= Acute attack: Rapid treatment initiation is key:_=24-48hr.

wresegents [ serum wric acid (SUA) may contribute resumaie ; Pesretn soraten conces semcn} ® Hydrochlorothiazide induced gout- ~1% »; risk T when dose =25mg/d * {Agent choice dependent on patient (severity, CL DL hx. SE, etc.)

* Pathophysiology: TSUA: from luric acid excretion ™ or T purine Low dose thiazide [e.5. HCT12 5ma) often fO]el'ﬂtEd in patients with gout bx | [og_consider HF, renal fx. Gi uicer hx, diabetes. transplant hx, previous b, age, Dis I}
breakdown; most commonly secondary ™™ ta dmza e e L= What non-pharmacological therapies are recommended? o TS B (e 0.6me BID x1-3 days, then daily); stop after =1- 2u.L.
.dJsea.se [malignancies, renal dyste. psariass) dietary causes feeer, fish, red meat). = Acute attack: rest. elevate limb_ ice *, avoid contact Lot bl {FD-lJnI\.'DQ 1.2mg po immediately, then 0.6me once in 1hr "}

* Risk factors: <, CED, HTN, obesity; hypsrglycemia, hyperipidemia, Iaa4d . = Maintenance: usefil & may 4 the need for preventative medications +[FNIY - Full'hizh doses to achieve pain relief until 48hrs after

{Gout should F“:Eﬂpf maen&c:ﬁfh;oﬂs asﬁ“;rfg;“th Cv n_‘ﬂ}:‘i Diet: conmpliance with low purine diets is poar™, recommend one less portion of symptom resolution for~3gays); then stop or taper over 1-2 weeks
* Incidence: <1%; lr:::: Z:‘:’ ; mn::pam M:‘epve«;mu sein J 265, =3 in 7 2852 meat o fish/day drink wine mstead of beer. drink a glass of skimmed milk each ’"‘! meirypeantsocne. PO pranzone(0r INTa-ARICUIAN sesmecs zesizgon] <1520
s teoas - - = day. = Low fat dairy, flbre, TVit C, Tcherries & whole grains assoc. with L gout. __{May add acetaminophen to corticosteroid if N5AIDs & colchicine CT'd'}
What are the stages and mgnostlc criteria for uut? Low calorie diet more beneficial/acceptable than low purine diet! NOTE: Do not start, stop or adjust allopurinel during an acute attack!
DAsvmptomatic hvperuricemia: 360-420umeiiL; =357 umol/L7 sogen ooz Avoid- ver, kidney, shelfish, gravy, sardine, swestbread, Frucioes ™ & yeastexiact » Maintenance/Prophylaxis “: s e nea: may wmne seme 1 sempmrs
25% g0 on to develop acute gour F SUA 2500 pmoliL., sssdpeit. wxsdence £ Lifestyle: Weight loss!!! Smoking cessation! | alcohol binging (especialy beer)! *1st attack: lifestyle changes & remove drug causes rfposmhle
. + Lsually does ot require drug treatment! === = dnnk 21 water's {u.ule:s CI'd). T moderare intensity exercise. Treat ift 1) recurrent attacks (22/yr); 2) 15UA levels ~500n=sll
-).—\.curg gouty arthrits: q_m_dc onset &1z, [NTENse Pai, MGS. heaf & 3) chemotx; 4) advanced dx tophus/ophi or wrolithiasis; 5} CED : Stag'e 2
swelling. usually of one joInt sow or ::amci (commonly the big toe weasee =%, ® Lifelong tx may be requ.i.red_' however re-assess need for tx if attack free +1" Line: alln ] - (Start low, go slow, & prophylax as below!)
anklefioot, knee, finger, but also the olecranan, helix of the ear, &ior nephrons — uric for many vears &or risk factors reversed: SUA levels may be usefil". » Consider waiting 1-2wks after inflammation settles before
cid tends 10 Crystalizs in me cocler Farts of e body), pain peaks at 8-12hrs; often skin = Renal dysfx & very elderly: adjust dose for allopurinol & colchicine; initiating allopurinel (fuctuatng SUA, prolona attacks, may destakbilize crystals)
desquamation over affected joint "*==**. (May self-resolve in 3-7-14d **). consider using colchicine or carticosteroids™ as alternatives to NSAIDs. » Prophvlax with colchicing iowde=e or an NSATD nct 232 = while
SUA Tor normal!” Elderly: less pain; T polyarticular, fever & deliium = With NSAIDs, GI prophylaxis should be considered if historv of PUD/GI titrating/™¥ ™ allopurinol (usually ~ 3 — 6+ months '™) unless CI°d
3Intercritical gout: disease may progress despite symptom free period(s). bleed or TGI risk *=7 {PPT ameprazole smg duty $32- OF MISOProsiol 200mes ségd $30-22} » Target SUA levels: =300 to 360pmol/L 1717 Lisiong reaiment.
{symaptom free periods may decrease over time; initially may be years synptom fres 7.} = Feview CV risk due to association of gout with CVD; CV protection with . . n
4)Chronic tophaceous gout tophi ree=sens hony erosions s pephropatiny, s ASA stng podeny if 2% prevention: benefit supersedes the nsL.p;f gout attacks. _}Elf:mm,;;nemih;f::; 2:‘;:. aE::.;sdn:.‘ z!at:smrep,:;v::ﬁsfmmﬂﬁaiﬂm
Generic/TRADE Class / Side effects / +f = therapeutic use . Comments / Dosing: {for acute fy W H2AD orcacnicne &

(Strength & forms) g=generic Pregnancy category = E] Contraindications Drug Interactions m(.f Monitor m Initial x 1-3 da 30d

T;'g;ggg;%tl?ﬂ??ggﬁgsﬁm NSAIDS o sesy Comunon: v (IndomF:haun Gl upset, .J Gout — for acute attack or when mitiating allopurinol 20- ; Umg BID| 16-20
L2, :  F0mg tal in & i i headache, T'SE =peciaiy iz, 1n sidenr) G prophylaxis Gf indicated) with a PPI or misoprostol .Q;_z M |s.ucrrv_;.c xiday/short term. = Usual Max 1000mgid

Thu ;’:}fg M%?E:HE:D"”’E:' gﬂ;:ﬂﬁgﬂ;ﬁé{%f‘[ﬂ-‘\fildﬁ;ijfé:::“la"[ .g_.i—: ACETARB minor DI, except THif on NSAID, spircnclactons & ACE! or ARE) 600-800mg D:EILE)::G::;‘:—:EU%UE mg TID 12-21

mg tab; "400ma e T follow-up 4-6WkS sner sone sttscs © mzmzez meed cetartnar o 9 st el i e ™ @24y, 30 @7z ] N

Indomethacin INDOCTD, & {Indomethacin used historically; however | (Can use in CKD stags 1-2 & dialysis; aveid in stage 3 if CrCl Z40mlimin & CKD stage 4 25-50mg po TID; = 25mg BID-TID 1423

25 50mg cap; 50,100mg sm,; others effective & less CINS SE"s!} pcute High doses for 15t 24-72hrs of atiack. Then stop, or use lowest efecive dose over 1-2wks | | waax 200mgi istoricatly used but other NSADS now preferred.)

Celecoxib CELEBREX Comunon: G meses e=s men 2ome coner nzainz ./ Gout—acute attack or when initiating allopurinel [0l Ti~ ACEVARBE= [l 100-200mg po BID: = 100-200mg CD-BID 34

100,200mg cap - [®] CVD. Renal dysfx Precautions: Bluleer | follow-up 4-6weeks after acute attack to assess need of further tx. Max 400-emgin

Acetaminophen TYLENOL. & An"hlceur Commnon: rash Serious: hepatotoxicity Mild gout associated pain &/or in combination with corticostercids. 650-1000mg po q6h 13-25

325500 650mg tsb = OTC* -1 pain (minimaty zl\‘ecﬁue;. Precautions: Liver dysfx &/or alecholism ﬁ - Warfarin 71 e scstemincosen [T] T jver function tests Fe = & 5o ke (pm; adjunct to CS) max ancomgi

Colchicine Anti-sout| pain inflammation: | Cominon: MY 2% Snign o s-25% Sow dese=tgesenme- | Gout —acute attack or if imtiating allopurinol®™; {SE with high doses however Initial- 1.2mg x1 stat, then 0.6mg in Thr or 1217

COLCHICINE-ODAN,= EE[ +'s urate Grystal deposiion by: rash, alopeda. Serious: neuropenia, myogamy, liver, miting 0 =3 tabs on 1 day then 1-2 tabe/day will +-1-J diarrhea/Gl side effects!} | 0.6mg po BID-TID=*34= = then 0D x 7-10= day. | 15-26

0.6%,1° mg tab [Colcrysves] Hissiocyie e phagooost, = | e oiysis. Precantions: ovn; 4 renai s = Cyelosporine Treopemy, P-gp £3 A4 o s oo s ycin cetscossz yerapem, @itezem, uice| (U6M OO o for - 3 - 6+ months if starting allopurinod

Familial Medierranaan FEVET 3.2 s

I Coigriicing not recommended — 10Kty < | 10 pravention: Postpericardictomny Sx Elnbmngsmashs,saﬁwgmmm?mda:ﬁis CBC resteesnie Croating Kinagemabdsmyolysecmey | wi smentoes £ yang] fix gfmon.  [1f-lrenal fx, Jdose to every other day if projonged b ®) %

Methviprednisolone .. ticosteroids/ Comunon: inj site mx [SE: Cauion in long tem, || LefRlII CTISE: o NSATR: & colchicipe =a oreme snssiers mameree =] IM: Methylprednisolons: 40-80mg IM x1P=drems s it | 5_Qusl

DEFO-MEDROL g 20°°7 40 80mg vial ¥ 5 us: edema/HF; but rare in short term 1 or IA im) x1: momoarticular attack /IM or oral: polyvarticular attack |1A: Small joints "reerc==: 1A: Lame joints fresseries:

Triamcinolone ... Precautions: systenuc & viral infections, - aprepitant °2'===_yaccines DI: rare with intra-articular mnms ssemic somten | pjotyipred 4-10mg A sey  Methylpred 20-B0mg A s

KENALOG "= *,g EI Hydrocortisone immmaesuppression. local skin atrophy ﬁ:steoporoaia Tisk #psingen; mequentuee; diabetes: 77 TBG testing Triamein 2 5-5mg I 10mg | Triamein 5-15mag [A: domg | Q1MW

1Dmg/mi=m 40magimi1e 40mg/mi*vsmvs | SOLU-CORTEF 100,200mg = Glucocoricaid: Prednisone Smg = Methylprednisoione 4mg (IA: suggest minimum 3 months between treatments) Betameth 1.5-3mg IA;3mg Betameth 1.5-3mg A amg | S48

Prednisone WINPRED,Z Comumon: insomnia, 1BP, 1BG, Gl upset, mood 2 | {Betamethasone {8razvessem=iBETATECT 3malIml vial © w sy 25-50mg po daily x 3-3 days & stop =; no taper! 13

1.5% 50°mg 1a{Prednisoione mgmisuspy A Serious: most rare in short term: edemass | {Triamcinolone hexacetonide ARISTOSPAN 20mg!Iml vigl =t v ey {If catch eary =3 12300 40mg x1-2 may be adequate}
Allopurinel 7¥LOPRIM,= Xanthine oxidase Common: rash™, diarthea Serious: Maintenance; adjust dose for SUA renal fx_ tolerability & response Start at 100mg; T100mg g2-dwhks * ==k ofe=h, ex.
100° 2007 300F mg tab (Xanthase) inhibitor Alopurinol hypersensitvity syndrome <"=30% martalty! rashmecucesous when used with ampicillin-22~famoxicillin; antacids, thiazide, ACEL| Usual dose: 300mg daily. preferably after food 15

= -luzic arid production Trisk if L remal fi (g aces sy, slderly, diuretic wse): start low! T toxicity of 6-MP, azathioprine, cyclophosphamide & theophylling «; wartarin T8 | Usual range: 100-200m2 [dvide dases =300mg ko | & 52] 10-26
-|EP in young bypertensive pes | Stevens-Johnson 215 Twen-isssseisoer[8] 4 cute zour | [TFSUA & renal fx g3mon 1= year then qBmon = fsee ces o cosing o n Lrenai g =44 CKD. hepatic impaiment, or slderly start
—Adfunctive &t s e wee | Precautions: renal 4 soae OF liver dysfx Mote: Allopurincl desensitization™ possible (susp T's from Z50ug to 100mg over =28day). SOma/day- T S0mg increments._MAX 300mgia
Febuxostat ULORIC = Mew | Xanthine *=7 '”'E]C on: TLFT 57 nausea, arthralgia, rash - azathioprine, didanos m.er{::}&tﬁun'.ne. theophylline (Tlevels of each) |20-B0MQ tab po daily T8 isce of sem roe use 1 crcs <30mimin
Canada, = @ 80 mg tab k2 SOPUNS b quis TS Serdouns: TMI, 7stroke LFT( pee petiodically) O may Luric acid = :\I::p\.l'nc}l burt no less attacks| More flares during iniiation than alopuringl. Max 120mgiday

dose for renal dysfunciion G=sconed @b y=Non-formulary Sask —~=Exception Jn.g Status Sask. @=nat covered by NIHE "W=covered by MIHS @=NEHE EDS ACEI=ACE inhibitor B\G=biood glucose BP=biood pressure & ¥ =conraingication CED=chronic kidney disease C S=coricostesoids (C V ID=cerebral vascular gissase
3=\:|'ug nteraction dx=diagnesis fx=function GI=stomach HF=hean faiure HR=neart raiz= HTN=typensnsion hxr=history LA=inra-articular Lisimium nitor M I=myocarndial infarction mfv=naussatomiting 0TC=WH_EGCA.I‘I:EI pit=patent SE=sioe eSact STTA=zerum uric acid sT=sympioms tr=treatment Wi=weigh
Uricosurics: (rarely used): Probenecid = DT, 2F 500°maq tak; 19 BID B4(0.5-2g/d); SE: rash, Gl upset; Cl: nephrolithiasis Hx: renal: ineffective if CrCl<S0mLimin; Drink 2L Ho0/d. DI-ASA, azathioprine, MTX. {nlso Sulfinpyrazone ANTURAN g, 200mg tak: 100-200mg BIDFTT, no. I::nger wsed }
OXYDUiNQIS o scousnci meissone . |0SATtaN & fenofbrate™: modest wicosuric fict (poental losartan or cakium channsl blockers # gout + hin); OPIOIOS possible adiunct meges:' ; ACTH 2540 1U SC '*; Anakinra: 100mg SC d:\lly x3days. [ERERE Lacute M peoyont fe |5y
ID‘LIC-aSe LA RSSO yete cidlase SRR, BTG NV e S ai-sek, alergic . G S0F0.T T U8 Bonzhromarone | ssosion amy cp ecig) 8088 O0N 22 8 Wetorglac LA ] Rasburicase [V: LISA o Asrha: = n e 2 CF 8870 JERAAL no documented efficacy; ?(caffeine™, devi's claw & garic). Anecdotal support bery juice’ bemi
i Pseudogout *{calcium pyrophosphate “™ crystals in synovial fluid, commenly the knee), *Appears like 08 but in al the wrong places” possibly tx with colchicine 0. 6mg'd or C5; Septic arthritis aspirate joint. WBC, temperature & vitals, do gram stain & culbure; & Rheumatoid arthritis.
Drug induced mm&mw—mmmmm lead levodopa riacn acrolimus Eeparatde, *Scagrelor [T TR TS0 | Pnenfl oy red meat. fish, beer spu'ts : Diagnosfic cerainty— analyze synovial fluid for wic ackd crystal or iding tophus containing wric acd L9
crysial under polarized light microscopy. May see “mouse bite” erosions. Optional 24hr urine collection: to see if Jexcretor or | producer = but does nat alter b (if uric acid excretion =1a with req. dist—over-producer, if L i sar<BmLimin—-uner-excretor) since alloguringl eﬂec’r\-e for koth 1.
L Lol SATIT] Wariakles: make sex, previous patient-reported artheitis attack, onset within 1 day, joint redness, first metatarsophalangeal joint (MTP1) involvement, hypertension or =1 cardiovascular disease, & serum wic acid level >350umolL. www umcn niigoutcale 38




Personalized Medicine: Genetic Tests To Avoid
Adverse Reactions to Prescription Drugs

A1400 8%
200100104
180222
Genetic test (in EMR)
GenXys
Healthcare Physician diagnosis
Systems

Computer algorithm

Personalized
prescription

Fewer adverse drug reactions,

More efficient healthcare
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|
\
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We Can Measure Much More AboutYou Than Your
Genetics

Your environment: Your

You: Your genes code for proteins : : :
microbiome produces proteins

which produce metabolites

Genomics Proteomics Metabolomics Microbiomics

\ J
|

The “Omics”

21




Your Blood Contains Many Proteins and
Metabolites That Can Be Used to Detect and
Diagnose Disease

Each organ secretes proteins and

metabolites into the blood that

can be diagnostic for the health of N .
that organ: g™
» Early detection of disease

Monitor disease progression i
Monitor effects of therapy 3y
Detect re-occurrence of ' .

disease

YV V V

We can now detect hundreds of proteins and metabolites in your
blood simultaneously to diagnose disease anywhere in your body




Your Microbiome: Bacteria Living In and On
Your Body Can Also Influence Your Health

You contain 10 times as many bacterial
cells as human cells; your “microbiome”.
The wrong microbiome can contribute to:
Inflammatory bowel disease

Diabetes

Rheumatoid arthritis

Muscular dystrophy

Multiple sclerosis

Obesity

Autism (?)

YVV V VYV VYV

We can measure a thousand or more bacteria in your
gut (fecal sample) to characterize your microbiome

a place of mind
v S




'The Future of Medicine: “Omic” Profiling To Enable

Personalized Medicine

Phenotype
Proteomic
Well .
Genomic
p_eople, — Metabolomic —
disease e
icrobiomic
cohorts Othel
“Omics”

Molecular data-clouds
for each individual

Early detection of
disease

Disease stratification

Better matching of
treatment to disease

|dentification of new
biomarkers/targets
associated with
disease

Effective preventive
medicine



We Started A Company To Do Molecular Profiling:
The Molecular You Corporation

YOU

Genes ;— Genomics

Proteins %‘ Proteomics

Metabolites ﬁ Metabolomics

N
Bacteria cci! Microbiomics

MOLECULAR
YOU

“Molecular You™ Omic Profiling

25



How Many Molecules and Bacteria mLocgﬁcular
Can We Measure? J

N

Genetic Profile Protein Profile  Microbial Profile Metabolite Profile

. Analysis of Analysis of Analysis of
Analysis of 0 A _ :
proteins in the  bacteria in gut : small molecules in
genome _ : .
_ blood: ~1.000 urine and blood:
seqguence: ;

Whole 24(_) bacteria '”300_
exome proteins metabolites
ONCE FREQUENCY DETERMINED BY PARTICIPANT AND PRACTITIONER

This Is just the start!



The Molecular You Process

Doctor Patient 5

~f =1
e 0

Report § R Samples
Comparative Individual
analysis “multi-Omic” data cloud

lecul
mtj)oci:lcq ar 57



Your Data Cloud is Compared to a molecular

you
Curated Reference Database J
/\/Vorld’s cIinicaI\
information: Omic Disease-
biomarkers associated
associated with outliers

more than 300
r(ﬁ diseases
;_ (1-12 studies per
" \ disease) /

“Big data” storage and analytics




The Molecular You Analysis Provides
Diagnostics/Risks for >300 Diseases

Heart disease
Diabetes
Hypertension
Stroke

Breast cancer
Prostate cancer
Colon cancer
Lung cancer

IBD

Pancreatic cancer

molecular

you

MOLECULAR

YOU

Dementia
Depression

. Autism

Osteoporosis

. Arthritis

Kidney disease
Pneumonia
COPD

Multiple myeloma
Leukemia

etc

29



The Molecular You Analysis Provides
Diagnostics/Risks for >300 Diseases

Disease score: number of molecular measures outside
normal range that correlate with a particular disease

NAME SCORE

Diabetes

Obesity

Insulin resistance

Metabolic syndrome

GNONONE),

molecular
you
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The Molecular You Analysis Provides
Diagnostics/Risks for >300 Diseases

Can examine your data to see what the molecular
measures are and what they should be

MEASURE NAME CURRENT VALUE VALUE WITHIN RANGE

% i 01032

% Alpha-2-HS-glycoprotein 1032.84 ug/ml N P
400 850

%Apolipoprotein C-Il 0 956 pg/ml N P
5 69

% Apolipoprotein C-ll 0 5299 pg/mL NN q
0 20

% Fibronectin 0 4644 ug/mL e
250 450

molecular

gou : 31



Analysis of Your Molecular Profile Leads to a
Detailed Health Status Report and Action Plan

Dashboard for your health

» Level 1: Overview
» atop line summary of your health
» Level 2: Disease risk report (>300 diseases)
» Level 3: Organ/system health summary
» Brain, Gl tract, heart, iImmmune system, joint/muscle,
kidney, liver, etc
» Level 4: Details of organ/system health

> Scientific literature

molecular
you
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The MYCO Report: Overview

Mowecuwar
LJou

molecular
you =i

Current Report
Jan. 3,2016

Overview

Health Reports

Disease Reports

HE Current Report B PastReports @ Hello Pieter Cullis! _

Welcome Back to your Dashboard

@ No overt diseases detect®
OVERVIEW

We're pleased to present your “Molecular You” profile. We 9
measured a total of 379 metabolites (body chemicals), of which Q Ve ry IOW risk for Diabetes
87 were outside of the usual normal ranges - but, as your doctor
can help explain, it's important to note that not all of these are
worrisome. In fact, your profile shows no obvious disease, and
very low risks for diabetes and cardiovascular disease. . .
Dr. Martin Dawes Your profile does suggest some mild vitamin B vitamin ° VerY IOW ”Sk for Ca rdlovasc
deficiencies and a possible moderate risk for depression, which
you may wish to discuss with your doctor.

Please see the sections below for further details. © Moderate

O Mild vitamin B deficienci

HEALTH REPORTS

MacBook
e




The MYCO Report: Disease Diagnosis/Risk Report

molecular @ CurentReport | @ PestReports
Yyoul =

Current Report

Jan. 3, 2014

HAME

| Depression

No overt
Health Reports d I sease
Disease Reports Cataracts d ete Cte d '

Fatigue

Overview |

Muscle Tone or Tremor?
| Bowel function issues
Diabetes

Cardiovascular Disease




The MYCO Report: Organ/Nutritional Health Repl?\%feculql‘
you
molecular

you = @ CurmrentReport & PastReports @

Current Report HEALTH REPORTS

Jan. 3, 2016

Overview

+ Brain Health

70/100

Brain health
IS on the
low side.

tritional Health 78/100

Cardiovascular Health 99/100




The MYCO Report: Brain Health

molecular
you -

Current Report

Jan. 3, 2016

Both
carnosine
and
serotonin
levels are
low

molecular

& Current Report & Past Reports

HEALTH REPORTS

X Brain Health 70/100

MAME WALLY MORMAL RANGE

I Carnosine 017 314-754

Carnosine is an antioxidant formed from 2 amino acids, alanine & histidine. Low levels may be
associated with mild cognitive problems or Alzheimer’s disease; you may wish to discuss this
with your doctor. The value of carnosine supplements is currently unproven.

| Serotonin 024 0.46-247

Your level of serotonin is slightly low, but probably not worrisome. Serotonin is a
neurotransmitter found in both the brain & gut; low levels can be associated with irritable
bowel syndrome and fibromyalgia. If your levels drop further, you may wish to discuss this with
your doctor.

Phospholipid Profile 44 0.69 - 3.42

Elevated levels of these phospholipids are modestly associated with mild cognitive




The MYCO Report: Nutritional Health

molecular @ CurrentReport | @ PastReports
you

Current Report

Jan. 3, 2014 T
X Nutritional Health 78/100

MAME

I Vitamin B1 0.035 0.04-0.12

VI ta’ I I I n B 1 Low vitamin B1 levels can be associated with regular alcohol consumption, Crohn's diseass,
trouble digesting carbohydrates, ancrexia, kidney dialysis, increased risk of cataracts, &/or

a n d B 3 depression, but borderline low vitamin B1 levels aren't generally worrisome and can usually
be remedied by good diet &/or a daily multivitamin pill. If your levels go lower, you may want

to discuss with your doctor.

levels are

I Vitamin B3-amide 02 04-05

Low vitamin B3 levels can result from regular alcohol consumption, prolonged treatment
with the TB drug isoniazid, or disorders of the digestive system, but can usually be corrected
by good diet &/or a daily multivitamin pill. If your levels remain low, you may want to discuss

with your doctor.




The MYCO Health Action Plan

&

Heart Health

O

Gl Health

>

Vascular Health

Health
Action Plan

molecular
you

Diet & Nutrition
Sports & Fitness

Hydration

Stress Reduction & Relaxation
Sleep & Rest

Supplements

Daily Life Activity

Medical Treatment

molecular
you




Early Detection of Trends Towards Disease Will

Healthy

Asymptomatic

Sick

Allow Effective Preventive Care

X Molecular profiling
Present
Practice
Sickness threshold

Preventive care often diet, exercise, Time

supplements 30




Personalized Medicine Will
Revolutionize Healthcare

Molecular Profiling Benefits
Detection of early stage Patient empowerment
disease ' Effective, non-toxic
Accurate diagnosis of therapy
disease Effective preventive

Targeted therapy care

40




The Revolution Has Already Started

Top 5 events in Personalized Medicine in 2015-16:

» More than 100,000 people have had their genome
sequenced

» Cancer therapy increasingly dictated by the genetic makeup
of the tumour as opposed to location (breast, prostate, lung
etc) of the tumour

» First introductions of genetic tests in drug prescription and
cancer therapy to avoid adverse drug reactions

» Personalized immunotherapies for leukemia

» Omic profiling to guide individualized healthcare

a place of mind 4
'HE UNIVERSITY BRITISH C s




“The Personalized Medicine Revolution: How
Diagnosing and Treating Disease Are About to
Change Forever”
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