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What to expect

. Online class (today)
. Vocabulary exercises (on your own)

. Bilingual glossary of terms

. List of additional resources
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Basic Exome Genetic
concepts sequencing specialists

 [CTGTGAATTATTAATGGGCTATAAGATGGTG/







What is genetics?




What is genetics?

The field of science and
medicine that studies the
biologic basis of heredity...
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What is genetics?

The field of science and
medicine that studies the
biologic basis of heredity...

...and how the instructions
for life are used by all living
organisms.
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What is genetics?

What s DNA?
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Adenine
Thymine
Guanine
Cytosine
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GGCAGcchAcGATGWGGGGACrchGATGTACATGcrrrGGrAcMrAcATACGTGTrthGGGrrAchrG(AYcGGAA(AI(AAT(ATGcArcGGAcCAscGTArrCATGTcATUAGGAGGGGCGCGTAG
GATAAATAATTCAATTAAGATGTCGTTTTGCTAGTATACGCCTAGGCGTCACCGGCCATCTGTGTGCAGATGGGGCGACGAGACACTGGCCCTGA cTcchnaAATAGcAcAcAcchGcAArAcGAecrcM
GCCAGTCTCGCAGTAACGCTCATCAGCAAACGAAAGAGTTTAAGGCTCGCTAATTCGCACTGTCAGGGTCCCTTGGGTGTTTTGCACTAGCGTCAGGTAGGC TTTTCCTT

GTGGTCAAATGTGCGGCAYACGTATI’TGCTCGGCGYGCTTGC\'CTCACGAACYYGACCYGGAGATCAAGGAGAYGTI’TCI’TGYC(AAGGGACAGCGCTTCAACGGAAVGGATCTACGITAO\GCLTGCHAAAGAAA
ACGGAGTTGCCGAGGACGAAAGCGACTTTAGGTTCTGTCCGTTGTCTTTGGCGGAAAACTTCCACTCAGGAAGCAGACACTGATTGACACGGTTTAGCAGAAGG TTTGAGGATTAGG TCAAATTGAGTGGTTTAATA

TATCACTTTTGCTTCAACGACTGCCGCTTTCGCTGTATCCCTAGACAGTC AAGCGCTTTTTGTAGGCAGGGGCTCCCCCTGTGACTAACTGCGCCAAAACATCTTCGGATCCCCTTGTCCAATCTAACTCACCG
MWmAcArmAGAcccTAAVATrAcArcATTAGAGATTAATTGCcAcmcCAAAATrcTsrccAcAAGcGTmAGrrchcccAGTMAGWGTCYATAACGACTACCAAMcchnsnAchGAcTrcrrAn
AATTCTTTTTTC AGCGGATCT TAATAGCGC AGCCGTGTCCACCAACACAACGCTATCGGGCGATTCTATAAGATTCCGCATTG

CGTCTACTTATAAGATGTCTCAACGGTATCCGCAACTTGCGATGTGCCTGCTATCCTTAAATGCATATCTCGCCCAGTAGCTTCCCAATATGAGAGCATCAATTGTAGATCGGGCCGGGATAGTCATGTCGTCACGGAA
CTTACTGTATGAGTAGTAATTTGAAAGAGATGTCGGTTTGCTGGTTCACGTAAAGGTCCCTCACGCTACCTCTAAGTAAGAGAGCGGTCGTGACATTATCCGTGATTTTCTCACTACTATTAGTACTCACGGCACGATT
CTGCCACAGCCTTGTTTCGCCAGAATGCCAGTCAGCATAAGGGAGAGCTCAAGGCAGGTCAACTCGCACAGTGAGGGTCACATGGTCGTTCGGCTCTACCGACACGAACCTCAGTTAGCGTACATCCTACCAGAGGT
CTGTGGCCCCGTGGTGAG \GTGCGGATTTCGT, ATHGCAGCTCGTCAGTAUTT(AGAATCATGGC(.TGCACGG(AAAGTGACGCTTAWMGGAO‘ICGACA|‘GGCAATAACGCGTCSTATCTACGTCACGACGAG

TGCTGTCGGCGGAAGCGCCAAAGGAGTCTGTGAATTCTTATTCCCGAATAACATCCGTCTCCGTGCGGGAAAATCACCGACGCCGTTTTATAGAAGCCTAGGGGAACAGGTTGGTTTAAT
TAGC]TAAGAGAGTAAAI’TCTGGGATTATACAGYAG AATCACTAATTTACGGTGGGGCTTTTATGGCGGATCFTTACAGATTC[AGCCAGGYGATWCAMTAATTWGCTGACGATTTAGGCGCACTATC(CCTAM
CTTCAAA"AGMCATAGCGTTCCATGAGGGCYAGAATTACCTACCGGCCYCCAtCATACC‘IACGATATICGCGC(CACTCTCCCATTAMCCGCACAAGYGGATGCGATGCGATTGCCCGCTAAGATAWCTAACG‘(G
TAACGCAGTTGAGTATTCTACAGAGTTGGCGTACGCGTTGAACACTTCAC TGCGTATAGAGCGTGTCATTGAGGGCTTATACAGCCGTAGACTACAACGGGCCCAACTCAATCACAACTCGAG
mcmGAATAAcArAcTcAvcAcvMAmncrcGAmTcAAvcGAGCGAGICGAVerAAcGGGerTTGcAGwnArrCrchGcchAnGTAAvAGccAccAMAGAGrGAVGAvAGchTGGGVchG
AGCTGAGACGGCGTCGGTGCATAGCGGACTTTCGGTCAGTCGCAATTCCTCACGAGACTGGTCCTGTTGAGCGCATCACTCTCAATGTACAAGCAACCCGAGAAGGCTGTGCCTGGACTCAACCGGTTGCTGGGTGA
Xt

A
vaccrachTAAcmvAcvcacaAsGcccmsrmcceerncncAGAGGnAMGAATAAAGGancmTAcao\GAGGAAchccAnTAGYGGCIGGC&rTMGAAvcncscAcccccnercuvccA
GATTAATCGAATTCTCTCAT ACCCTAGTAAGTCATCATTGG GACCCCGAAGAAGCCGCC Ar‘TsGrrGGrccrcTAAACTrcArn‘GGTrAAcrcGTGrATcsGCGCGATAGGc
cGnAGAGGrnAAunGmmecAAsGrncnccssr C GCACGC GCAGGCTCGCCTCTGTCACGCT, TA
AGAAIGcAu\cchArcGATAmTAAAAcGTcrcGATcsmachAAanmAAerrcrAccAchcTAAGcccAmccchATArrAAccccmAnGTATcchATchArccrAcchGWGAGWAGCGTC
GAGCACGCGGGACT!’ATI‘GCATGAGTAGAGYTGACMAGAGCCGT\’AGATGGCTCGCTGAGCTAA!’AGWGCCGACAGATCGTCMGATTAGAAAACGGTTGTAGCAYTATCGGAGGYTCYCTAALTAGTATCGAYA
CCGTGTCTTCACTGTGC TACCTATCGCCTGAAAACCAGTTGGTGTTAAGGGGTCCCCTGTCCAGG) ACGTTCGTTGGGTTCACCCGGGTC GACCAAG
GA(ACAGCGAGGCCGACCCCTACYGYCGAGAMTTYGTATCCCGCCCCCGCAGUTGCEAGCrcmEAGTAYCAYGGAGCCCATGGTIGAAYGAGTCC CGAACWCGACATGATAAAAYCCCCCCCICGCG
ACTTCCAGAGAAGAAGACTACTGACTTGAGCGTTCCCAGCACTTCAGCCAAGGAAG ACCN\TTTTTYGTTTCCGAAYGACACGCGYC\'CCTVGCGGGTAGATCGCCGACCGCAGAACTTACGAGCCAGGGGAAAC
AGTAAGGCCTAATTAGGTAAAGGGAGTAAGTGCTCGAACGCTTCAGATGTAACCATATACTTACGCTGGATCTTCTCCCGCGAATTTTAACCCTCACCAACTACGAGATTTGAGGTAAACCAAATAAGCACGTAGTGG
CGCTATCCGACTGTTCCCAAATTGTAACTTATCGTTCCGTGAAGGCCAGAGTTACTTCCCGGCCCTTTCCATGCGCGCACCATACCCTCCTAGTTCCCCGGTTATCTCTCCS GATCCTCCGTTTAC
\TGACGTAGCTATGTATTTTGTACAGGTTGCCAACGGGTTTCACAATTCACAGATAGTGGGGATCCCGGCAAAGGGCCTATATTTGCGGTCCAACTTAGGCGTAAACTACGATGGTACCTACTCAG

GATGGATC GTGCTCCATTTATACCCTGCG AC(GAGGACCGCAAGATGCGACGGTGCACMG TAATTGACAACAAACCATCGTGTTTTCATTATGGTACCAGGATCTTCAAGCCGA
GrcAATcAAchcGGAnAcAcTGmAccGcGrcrrGcGGnAcchcAAAcreTAAchA TCAAGCCATTGCCTCTCTGAGACGCCGTATGAATTAATATGTAAACTTTGCGCGGGTTCACTGCGATCCG

Al TTTTAGCCTTGCC

GAGTCAGCGATAAGCATGACGCGCTTTCAAGCGTCGCGAGTATGTGAACCAAGGCTCCGGACAGGACTATATACTTGGGTTTGATCTCGCCCCGACAACTGCAAACCTCAACATTTATAGATTATAAGGTTAGCCGA
AATTGCACGTGGTGGCGCCCGCCGACTGCTCC TG -numuuAmchGcsAguLum CGGCCGATTGTTTCTGCGGACCATGTCGTCCTCATAGTTTGGGCATGTTTCCGTTGTAGGAGTG
AAGCCACTTAGCTTTGCGCCGTAGTCCCAATGAAAAACCTATGGACTTTGTTTTGGGTAGC TCTGAACCC! GCGCGCATAGACCTTTATCTCCGGTTCAAGTTAGGCATGAGGCT
GCATGCYACGTTGTCACACCTA(ACTGETCGAAGTAAATATGGGAAGCGCGCGGCCTGGCCCGAGG(GTT((GCG(CGCCA(GTGTTCGITAACTGTTGMTGG1GGCA(AYAAGCAMA(CGTAGTCCC CAAATTC
AGCTCTGI'TATCTCGAGCGITATGTGTCAAAYGGCGTAGMCGGGATTGACTGTWGACACTAGCTGGTGTTCGGITCGGTMCGGAGAATCTGTGGGGCTATGTCACTAATACH’TCGAAAC(‘CCCCGTACCGATGC
TGAACAAGTCGATGCAGGCTCCCGTCTT AGGGGCCTCCAATTCATCCAACACTCTACGCCTTCTCCAAGAGCTAGTAGGGCACCCTGCAGTTGGAAAGG
GMCTATFTCGTAGGGCGAGCCCATACCGTCTCTC!TGCGGAAGACTTAACACGATAGGMGCTGGAATAGTWCGAACGATGGTTATTMTCCTAATAA(GGMCGUGTCTGGAGGATGAGTGTGACGGAGTGTA
ACTCGATGAGTTACCCGCTAATCGAACTGGGCGAGAGATCCCAGCGCTGATGCACTCGATCCCGAGGCCTGACCCGACATATCAGCTCAGACTAGAGCGGGGCTGTTGACGTTTGGGGTTGAAAAAATCTATTGTAC
CAATCGGCTTCAACGTGCTCCACGGCTGGCGCC CCACACCS TGTTGCACG‘FTGGCGATGGCGGTAGCTAACTAAGTCGCCTGCCACAACAA(‘AGTAY(AAAGCCGTATAAAGGG
AACATCCACACTTTAGTGAATCGAAGCGCGGCATCAGAATTTCCTTTTGGATACCTGATACAAAGCCCATCGTGGTCCTTAGACTTCGTGCACATACAGCTGCACCGCACGCATGTGGAATTAGAGGCGAAGTACGAT
TCCTAGACCGACGTACGATACAACTATGTGGATGTGACGAGCTTCTTTTATATGCTTCGCCCGCCGGACCGGCCTCGCGATGGCGTAGCTGCGCATAAGCAAATGACAATTAACCACTGTGTACTCGTTATAACATCTG
GCAGTTAAAGTCGGGA GAGCCGCAATACACAGTTTACCGCATCTAGACCTAACTGAGAT ACTGCCATAGACGACTAGCCATCCCTCTGGCTCTTAGATAGCCCGATACAGTGATTTTGAAAGGTTTGCGGG
GCACAGCTATGA GTGTGAGGGAAGGAACTTTTGCGTATTTGTATGTTCACCCGTCTACTACGCATGCGGGCAGATTATGTAGGTTGAGAGATGCGGGAGAAGTTCTCGACCTTCCCGTGGGACG
TGAA CGTTCGAGCAT GG(AG AAGTACGCCTTCTCAATTGTGCTAACCTTCATCCCTATCAAAGCTTGGA \TGATCAGGGTTATTCCCTTGGGACAGACTTCCTACTCACAS G c

TTCTCATCCGGCCCCCACATCTGGAAACCCCAA

c Gﬁrv \CTTTTTGGATACGTGAAACATGTCCCATGGTAGCCCAAAGACT
3 TWCYGGAYAYAGACGCCAGGWGAAYCCGYAWTGGAGGYACGAYCCGGAGAGACGGGCTTCAAAGCTGCCYGACGACGGWGYGGGCCCGMACAAAATCCTCCCAAYA
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GCCGTGTCTICACTGTGCCGCGGCTACCTATCGCCTGAMACCAGTTGS

AAGCCACTTAGCTTTGCGCCGTAGT
GCATGCTACGTTGTCACACCTACAC]
AGCTCTGTTATCTCGAGCGITATGTG)

ACACCCCATGTCGATACTGAACGTATCGACGCATACCTCCTTCCTT

JCCARTAACGAACTICGACATGATAMATCCCCCCCTCGCG
ATCGH

AN
TCCGGAATCTATIGGCCTATGTCACTGARACTATCCAA
R CCCATCTCTGTGGGTCCAGTTCAAGAGCTGGAAGAGEACC

GOATAAACTGCCGTGGTAACCGCCTTCARCACCCGAATACGTGGCACTTCAGGAG

BRCCTCACTCACCACT TTACCTGAAGAATAA

PRI ATICGAGGCCGTTCGTTATAACTAGTTGCGTTCCTAGCCGCTATAATIGTCTCT
T

TIGECGAC
TG T GAT T
secTeTCT m TCCGTAATIGACTACGCGTICCTCTAGS TG T
1666 e TIGACCCC
T CCATCCTAGTAGTCATTATTCC TTTICGAGT
TGrTIT TCCTAAGCTTTTCCACTTGGCT TIGGGGCS
CCCGGACCTATCTTGTCGGGACCACCCGGGGTAGTCTTGGGCTTATGCACCG! T TAT
< TGATTACACCTGTTCGTGTGGTATCGGTARATAGCCTC y
TATTTGACGGTCCTTTGGCGCACAGATGCTGGCCACCATITARATT A T TCTGTATCGT
ACTGGGGCGGAGAGATARCTACAGTGCCGCTTACAGCCCCTCT T TGAAAT T
CGACAGAAACCGTGCACCTACCARATCTCCTTAGTGTAGGTTCTY TGACGTCCCTGAGGCTGEAATT
T TCATCACT e 2

AGCCCARAGACT
ATCCTCCCAATA

GCTTACTCTTTCATAMGGGGCTGTTAG

TGGGAGTCTATCA

TTATGCCCCGCGAGGATTC

GCTTCAAAGCTGCCTGACGACGGTTGTGGGCCCGTAACMAATCCTCCCAATA
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ATTTCTCATTTCAGGCATACCCAGTCCGTCGAAGGCGGCAGCGACATGGCGACTAAGTC
CGCTGCCACCTTCGTATTCCGAGTTGCCTGTGGGCCGTGGGAACGATTCCTAGAAGGAC
CTGCACTACTATATACGCCGGCAAGTCTAAAAAGCGAAGTTGGCATACACAACGGAGH/
STCTCCGATCCGCCCCACAATAACCGTCGACTTTCCAGGTCTCAAGCACCTAAATTTGGT
SAACTGGCGGACGTGGAACACGTTTCTTACTGTGTACGTTGCTAGGACCCTGGGAGACT
CCTTTTGCGACATGAGGTACTCAAGAGAGGTTGAACTAACCTTCCGCAGAACCTTCACC
[ACCTGCGCGGATCCACTATTAACGTCCCATGTGTCGGACCCATCACGCCTTGCCTCAC
ACTCAGTCAATTCGACACACATAGTCAAGACAGCGTAAGAGTCGCGCTGAAACATGGC
STCGGTAAAAGCTTATGCCGGCTTTGTACCCACTACACTATACCCAGACCACCTACAAC
[GTATTACGTCTGTGGTCTGTGAATTATTAATGGGCTATAAGATGGTGATAACAACGTTC
CCCCGTCAGCAGAGCAACCGAGCTTTCTCAAGCAACGGGTACGCGACTCCCGAGCGA/
CCACGGAGGCTGATCGTCACGGCCGAAAGACTCTGTTGCCTAATGCCTTCATTGTAGT/
CCACTCCGGCTAGTTGCCGCGCACGTTTTCAAGCCACCCGGTCTGACGGCTCGGCCC/
GTGATAGTACCCGGGTAGAGGACTTAAGCGTCAAGAAGCACGCGTCCACTCTGCGTGA
GATCCTTTTCGTTCCCTTCCTACCTCTGAAAACGAATCACACCAGCCTCAATAGTTGCAC
SGTGGGCCGGTGGAGGCCCGTGGATTGGTCATTTTTAATGCCGTATGAGAAATCGTCA/
CATCGGAGTCCCCGCAGTGGAATCATGTAGGACCACGCCAGCTCCCTGCGAGGCTCC/
ACTTTTTTGTTCACTCCTATTGCCCAACGACATGCGAAATCAGACAGTGTTCCATCACGC
CGCCGTATTGACTAAAATGTTTTATTAACGTCCCATGTGTCGGACCCATCCGCGCTGAA/
CATGGGGTCGGTAAAAGCTTATGCCGGCTTTGTACCCACTACACTATACCCAGACCAT/
ACAGATTGCCCCAGGTCACACTCCATAGGGTCGCGGGCCGTGCCAATCTTGCGAATTTC
[CATTTCAGGCATAATTAACGTCCCATGTGTCGGACCCATCCGCGCTGAAACATGGGG!
CGGTAAAAGCTTATGCCGGCTTTGTACCCACTACACTATACCCAGACCACCCAGTCCGT
CGAAGGCGGCAGCGACATGGCGACTAAGTCCGCTGCCACCTTCGTATTCCGAGTTGCCT
STGGGCCGTGGGAACGATTCCTAGAAGGACCTGCACTACTATATACGCCGGCAAGTCT/
AAAAGCGAAGTTGGCATACACAACGGAGAGTCTCCGATCCGCCCCACAATAACCGTCC
ACTTTCCAGGTCTCAAGCACCTAAATTTGGTGAACTGGCGGACGTGGAACACGTTTCTTA
CTGTGTACGTTGCTAGGACCCTGGGAGACTCCTTTTGCGACATGAGGTACTCAAGAGAC
STTGAACTAACCTTCCGCAGAACCTTCACGTACCTGCGCGGATCCACTATTAACGTCCC
ATGTGTCGGACCCATCACGCCTTGCCTCACACTCAGTCAATTCGACACACATAGTCAAC
ACAGCGTAAGAGTCGCGCTGAAACATGGGGTCGGTAAAAGCTTATGCCGGCTTTGTACC
CACTACACTATACCCAGACCACCTACAAGTGTATTACGTCTGTGGTCTGTGAATTATTA/
[GGGCTATAAGATGGTGATAACAACGTTCCCCCGTCAGCAGAGCAACCGAGCTTTCTC!

W aVoealll B WoaVeaVeaVeaealtliol Wa.VYeleaVal Wat o oV o Vo Y o N YW oY oV o B W oA Y aa Y W aYaea PV o YW o YaeaaV e, o o R oY et o N Y . V¥V aVlaaVaPV oV S Y W



ATTTCTCATTTCAGGCATACCCAGTCCGTCGAAGGCGGCAGCGACATGGCGACTAAGTC
CGCTGCCACCTTCGTATTCCGAGTTGCCTGTGGGCCGTGGGAACGATTCCTAGAAGGAC
CTGCACTACTATATACGCCGGCAAGTCTAAAAAGCGAAGTTGGCATACACAACGGAGH#
GTCTCCGATCCGCCCCACAATAACCGTCGACTTTCCAGGTCTCAAGCACCTAAATTTGG!
SAACTGGCGGACGTGGAACACGTTTCTTACTGTGTACGTTGCTAGGACCCTGGGAGACT
CCTTTTGCGACATGAGGTACTCAAGAGAGGTTGAACTAACCTTCCGCAGAACCTTCACC
[ACCTGCGCGGATCCACTATTAACGTCCCATGTGTCGGACCCATCACGCCTTGCCTCAC
ACTCAGTCAATTCGACACACATAGTCAAGACAGCGTAAGAGTCGCGCTGAAACATGGC
GTCGGTAAAAGCTTATGCCGGCTTTGTACCCACTACACTATACCCAGACCACCTACAAC
[GTATTACGTCTGTGGTCTGTGAATTATTAATGGGCTATAAGATGGTGATAACAACGTTC
~CCCGTCAGCAGAGCAACCGAGCTTTCTCAAGCAACCCGTACCGCGACTCCCGAGCGAY
CCACGGAGGCTGATCGTCACGGCCGAAAGACTCTGTTGCCTAATGCCTTCATTGTAGTA
CCACTCCGGCTAGTTGCCGCGCACGTTTTCAAGCCACCCGGTCTGACGGCTCGGCCC/
STGATAGTACCCGGGTAGAGGACTTAAGCGTCAAGAAGCACGCGTCCACTCTGCGTG/
GATCCTTTTCGTTCCCTTCCTACCTCTGAAAACGAATCACACCAGCCTCAATAGTTGCAC
GGTGGGCCGGTGGAGGCCCGTGGATTGGTCATTTTTAATGCCGTATGAGAAATCGTCA/
CATCGGAGTCCCCGCAGTGGAATCATGTAGGACCACGCCAGCTCCCTGCGAGGCTCC/
ACTTTTTTGTTCACTCCTATTGCCCAACGACATGCGAAATCAGACAGTGTTCCATCACGC
CGCCGTATTGACTAAAATGTTTTATTAACGTCCCATGTGTCGGACCCATCCGCGCTGAA/
CATGGGGTCGGTAAAAGCTTATGCCGGCTTTGTACCCACTACACTATACCCAGACCAT/
ACAGATTGCCCCAGGTCACACTCCATAGGGTCGCGGGCCGTGCCAATCTTGCGAATTTC
[CATTTCAGGCATAATTAACGTCCCATGTGTCGGACCCATCCGCGCTGAAACATGGGGT
CGGTAAAAGCTTATGCCGGCTTTGTACCCACTACACTATACCCAGACCACCCAGTCCG!
CGAAGGCGGCAGCGACATGGCGACTAAGTCCGCTGCCACCTTCGTATTCCGAGTTGCC!
AaTGGGCCGTGGGAACGATTCCTAGAAGGACCTGCACTACTATATACGCCGGCAAGTCT/
AAAAGCGAAGTTGGCATACACAACGGAGAGTCTCCGATCCGCCCCACAATAACCGTCC
ACTTTCCAGGTCTCAAGCACCTAAATTTGGTGAACTGGCGGACGTGGAACACGTTTCTT/
CTGTGTACGTTGCTAGGACCCTGGGAGACTCCTTTTGCGACATGAGGTACTCAAGAGAC
ST TGAACTAACCTTCCGCAGAACCTTCACGTACCTGCGCGGATCCACTATTAACGTCCC
ATGTGTCGGACCCATCACGCCTTGCCTCACACTCAGTCAATTCGACACACATAGTCAAC
ACAGCGTAAGAGTCGCGCTGAAACATGGGGTCGGTAAAAGCTTATGCCGGCTTTGTACC
CACTACACTATACCCAGACCACCTACAAGTGTATTACGTCTGTGGTCTGTGAATTATTA/
[GGGCTATAAGATGGTGATAACAACGTTCCCCCGTCAGCAGAGCAACCGAGCTTTCTE!
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ATTTCTCATTTCAGGCATACCCAGTCCGTCGAAGGCGGCAGCGACATGGCGACTAAGTC
CGCTGCCACCTTCGTATTCCGAGTTGCCTGTGGGCCGTGGGAACGATTCCTAGAAGGAC
CTGCACTACTATATACGCCGGCAAGTCTAAAAAGCGAAGTTGGCATACACAACGGAGH#
ATCTCCGATCCGCCCCACAATAACCGTCGACTTTCCAGGTCTCAAGCACCTAAATTTGG!
SAACTGGCGGACGTGGAACACGTTTCTTACTGTGTACGTTGCTAGGACCCTGGGAGACT
CCTTTTGCGACATGAGGTACTCAAGAGAGGTTGAACTAACCTTCCGCAGAACCTTCACC
[ACCTGCGCGGATCCACTATTAACGTCCCATGTGTCGGACCCATCACGCCTTGCCTCAC
ACTCAGTCAATTCGACACACATAGTCAAGACAGCGTAAGAGTCGCGCTGAAACATGGC
GTCGGTAAAAGCTTATGCCGGCTTTGTACCCACTACACTATACCCAGACCACCTACAAC
[GTATTACGTCTGTGGTCTGTGAATTATTAATGGGCTATAAGATGGTGATAACAACGTTC
~CCCGTCAGCAGAGCAACCGAGCTTTCTCAACGCAACGGGTACGCGACTCCCGA LAY
CCACGGAGGCTGATCGTCACGGCCGAAAGACTCTGTTGCCTAATGCCTTCATTGTAGTA
CCACTCCGGCTAGTTGCCGCGCACGTTTTCAAGCCACCCGGTCTGACGGCTCGGCCC/
STGATAGTACCCGGGTAGAGGACTTAAGCGTCAAGAAGCACGCGTCCACTCTGCGTG/
GATCCTTTTCGTTCCCTTCCTACCTCTGAAAACGAATCACACCAGCCTCAATAGTTGCAC
GSGTGGGCCGGTGGAGGCCCGTGGATTGGTCATTTTTAATGCCGTATGAGAAATCGTCA/
CATCGGAGTCCCCGCAGTGGAATCATGTAGGACCACGCCAGCTCCCTGCGAGGCTCC/
ACTTTTTTGTTCACTCCTATTGCCCAACGACATGCGAAATCAGACAGTGTTCCATCACGC
CGCCGTATTGACTAAAATGTTTTATTAACGTCCCATGTGTCGGACCCATCCGCGCTGAA/
CATGGGGTCGGTAAAAGCTTATGCCGGCTTTGTACCCACTACACTATACCCAGACCAT/
ACAGATTGCCCCAGGTCACACTCCATAGGGTCGCGGGCCGTGCCAATCTTGCGAATTTC
[CATTTCAGGCATAATTAACGTCCCATGTGTCGGACCCATCCGCGCTGAAACATGGGGT
CGGTAAAAGCTTATGCCGGCTTTGTACCCACTACACTATACCCAGACCACCCAGTCCG!
CGAAGGCGGCAGCGACATGGCGACTAAGTCCGCTGCCACCTTCGTATTCCGAGTTGCC?
aTGGGCCGTGGGAACGATTCCTAGAAGGACCTGCACTACTATATACGCCGGCAAGTCT/
AAAAGCGAAGTTGGCATACACAACGGAGAGTCTCCGATCCGCCCCACAATAACCGTCC
ACTTTCCAGGTCTCAAGCACCTAAATTTGGTGAACTGGCGGACGTGGAACACGTTTCTT/
CTGTGTACGTTGCTAGGACCCTGGGAGACTCCTTTTGCGACATGAGGTACTCAAGAGAC
STTGAACTAACCTTCCGCAGAACCTTCACGTACCTGCGCGGATCCACTATTAACGTCCC
ATGTGTCGGACCCATCACGCCTTGCCTCACACTCAGTCAATTCGACACACATAGTCAAC
ACAGCGTAAGAGTCGCGCTGAAACATGGGGTCGGTAAAAGCTTATGCCGGCTTTGTACC
CACTACACTATACCCAGACCACCTACAAGTGTATTACGTCTGTGGTCTGTGAATTATTA/
[GGGCTATAAGATGGTGATAACAACGTTCCCCCGTCAGCAGAGCAACCGAGCTTTCTE!
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Quiz!
e \What is the function of DNA in our bodies?

e \Vhat is a chromosome?

e \What is a gene”?

30



What is genetics?

Whak s DNA?

How do we pass o DNA?
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Brown
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Quiz!

e How many chromosomes does a person
typically have?

e How many chromosomes does an egg or sperm
have?

e \What does “replicate” mean?

e \What does it mean if a gene is “dominant” or
“recessive?”
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What is genetics?

What s DNA?

How do we pass oh DNA?

How can DNA change uhexpec&edtj;?
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Extra chromosome
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Extra chromosome

Missing chromosome
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Extra chromosome

Pair from one parent

Missing chromosome
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Extra chromosome

Missing chromosome

Pair from one parent

Fragment duplicated
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In genetics, a change at the gene-level
Is called a variant.
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Change letters



Change letters

Mix Up letters




Change letters

Mix Up letters

B )
¢n“3



Change letters

Mix Up letters

Delete letters




Change letters

Mix Up letters
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Change letters

Mix Up letters

Delete letters
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Add letters




Change letters

Mix Up letters

Delete letters

Add letters
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Mix Up letters

Delete letters

Add letters
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TGGCAGC T T TCGGAACATC
TCTCCGCTTCTATAGEACACAC TACGAGCTCAA TTCAAT TGGCCCTGATITCTCCGCT i T
T TTAAGGC TGrTTT T
TACGTTACAGC GTGGTC T ACTIGACCT T \CTGGAG SCATARAGARA
TGAAGAAAATTT A CTCACTACGACGGTT TACGTGAACAATGT
TAT ATTACCTA TCGAT TATICTAAGGCGTTACCCC
TGGATTTCC CTTGAACGCT TIGTAGT! TAGTGCCTTCAT
AC AT AT CGGCATTCTGTTTAT CTIC X
e T TIGGAGTCATAC TCCAGA
TTGCGTTGTTGCGCTGCCTAGATGCAGTGTCGEACA i eI T
AACATCTICGGATCCCCTTGTCCAATCTAACTCACCG T TAACTGCGCCAAY TCTAACT!
GACTTCTTATY AATICTTACATITTAGAG TGCCACTGC o1 TATAACGACTACC TICTTATY
ma e
CTCTACTTATAAGATGT TATCCTY
TCTAC TACCAGAGGT
T6C! TGTGAATICTTAT Tec CGTTTTATAGARGCCTAGGGGAACAGGTTGGTTTAAT
TAGCT: T AACTAATITTGE] T receen
CTTCAAATTA TCTAACGTG
TGCCTTGAATAACATACTCAT T TrITATT T
T T GCTGGGTGA
TGTA T6CCGGTTTC T T
P s cTaT
T T (
TGTAGCATTATCGGAGGTICTCT)

GCTGCARTTCA

GAGTCAGCGATAAGCATGACGCGCT]

e A u
GCCGTGTCTICACTGTGCCGCGGCTACCTATCGCCTGAMACCAGTTGS

AAGCCACTTAGCTTTGCGCCGTAGT
GCATGCTACGTTGTCACACCTACAC]
AGCTCTGTTATCTCGAGCGITATGTG)

ACACCCCATGTCGATACTGAACGTATCGACGCATACCTCCTTCCTT

JCCARTAACGAACTICGACATGATAMATCCCCCCCTCGCG
ATCGH

AN
TCCGGAATCTATIGGCCTATGTCACTGARACTATCCAA
R CCCATCTCTGTGGGTCCAGTTCAAGAGCTGGAAGAGEACC

GOATAAACTGCCGTGGTAACCGCCTTCARCACCCGAATACGTGGCACTTCAGGAG

BRCCTCACTCACCACT TTACCTGAAGAATAA

PRI ATICGAGGCCGTTCGTTATAACTAGTTGCGTTCCTAGCCGCTATAATIGTCTCT
T

TIGECGAC
TG T GAT T
secTeTCT m TCCGTAATIGACTACGCGTICCTCTAGS TG T
1666 e TIGACCCC
T CCATCCTAGTAGTCATTATTCC TTTICGAGT
TGrTIT TCCTAAGCTTTTCCACTTGGCT TIGGGGCS
CCCGGACCTATCTTGTCGGGACCACCCGGGGTAGTCTTGGGCTTATGCACCG! T TAT
< TGATTACACCTGTTCGTGTGGTATCGGTARATAGCCTC y
TATTTGACGGTCCTTTGGCGCACAGATGCTGGCCACCATITARATT A T TCTGTATCGT
ACTGGGGCGGAGAGATARCTACAGTGCCGCTTACAGCCCCTCT T TGAAAT T
CGACAGAAACCGTGCACCTACCARATCTCCTTAGTGTAGGTTCTY TGACGTCCCTGAGGCTGEAATT
T TCATCACT e 2

AGCCCARAGACT
ATCCTCCCAATA

GCTTACTCTTTCATAMGGGGCTGTTAG

TGGGAGTCTATCA

TTATGCCCCGCGAGGATTC

GCTTCAAAGCTGCCTGACGACGGTTGTGGGCCCGTAACMAATCCTCCCAATA
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“Benign”
Variant but no harm




“Benign”
Variant but no harm

“Deleterious” or “Pathogenic”
Variant may cause harm or increase risk




“Benign”
Variant but no harm

“Deleterious” or “Pathogenic”
Variant may cause harm or increase risk
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Additional Chromosome
Thousands of genes!




Quiz!

What is a genetic change at the chromosomal
level called?

What is a genetic change at the gene level
called?

What does it mean if a change is “benign™?

What does it mean if a change is “deleterious?”
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Gotb all that?
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Medical
Center













My job as a genetic counselor
is to help people understand

their risk for conditions that
may run in families, like
cancer sometimes does.




My job as a genetic counselor
is to help people understand
their risk for conditions that

may run in families, like
cancer sometimes does.

I’ll take a health history for
you, and for your family.
Then Ill tell you about
genetic testing, if it seems
like that might be helpful.




My job as a genetic counselor I’ll take a health history for
is to help people understand you, and for your family.
their risk for conditions that Then Ill tell you about

may run in families, like genetic testing, if it seems
cancer sometimes does. like that might be helpful.

And if you DO decide to get
tested, I'll be here afterward to
explain the results and to help

you decide what to do next.







| don’t know what my dad’s parents

died of. | know my grandmother on my
mom’s side had some kind of cancer,
but | don’t know what kind.




_ | don’t know what my dad’s parents \ I guess | could ask. But half I

died of. | know my grandmother on my the family is back in Mexico,
mom’s side had some kind of cancer, and we don’t like to talk
but | don’t know what kind. about things like this.




’ Paternal

Maternal Maternal Paternal
grandmother

grandfather grandmother grandfather

N

A

\

Maternal Mother Father Paternal
aunt uncle uncle

Cousin Manuel
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Maternal Maternal Paternal Paternal
grandfather grandmother grandfather grandmother

O O

Maternal Maternal Mother Father Paternal Paternal
aunt uncle uncle uncle

Cousin
Manuel
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But what does this have to
do with genetics?

It’s just bad luck, right?




Environmental causes
or random mutations
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Environmental causes Gene mutation
or random mutations or variant

<AGAGTCGCGCTGAAR
ACTATACCCAGACCACC







\ACCGAGCTTTCTCAAGCAACGGGTACGCGAC
iTCACGGCCGAAAGACTCTGTTGCCTAATGCC
CCGCGCACGTTTTCAAGCCACCCGGTCTGAC
'AGAGGACTTAAGCGTCAAGAAGCACGCGTC
TCCTACCTCTGAAAACGAATCACACCAGCCT(
CCCGTGGATTGGTCATTTTTAATGCCGTATGH
GTGGAATCATGTAGGACCACGCCAGCTCCCT,
ATTGCCCAACGACATGCGAAATCAGACAGTC
ATGTTTTATTAAC CATGTGTCGGACCCA
GCTTATGCCGZ CACTACACTATA
ICACACTCCAZ CCGTGCCAAT
AACGTCC4 ATCCGCGCTG
A A AC (]
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Individual gene testing

IACCGAGCTTTCTC|

102



Gene panel

ICCCATGTGTCGG|

IACCGAGCTTTCTC|

TCTGAAAACGAATC

ICCATGTGTCGG
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GCGCCCGGCACGGTTAGATTAAAG]

104



Genome sequencing

CCATAGGGTCGCGGGCCGTGCCAATCTAATTTCTACAAARATTGTCGAACGGGGTCCAGTGT CCAGCGCCCGGCACGGTTAGATTARAGTT
TTTAACAGATTGCCCCAGGTCACACTCCATAGGGTCGCGGGCCGTGCCAATCTAATTTCTACAAAAATTGTCGAACGGGGTCCAGTGTGAGGTATCCCA
GCGCCCGGCACGGTTAGATTAAAGTTTAACAGAT! 'CCCAGGTCACACTCC. 'GCGGGCCGTGCCAATCTATTTCTACAAAAATTGTCGAAC
GGGGTCCAGTGT CCAGCGCCCGGCACH 'TAGATTAA, TTTTAAC. TGCCCCAGGTCACACTCC, GCGGGCCGTGCC
AATCTAATTTCTACAAAAATTGTCGAACGGGGTCCAGTGT 'CCAGCGCCCGGCAC TAGATTAAAGAAC, 'CCCAGGTCACACTC
. GCGGGCCGTGCCAATCTAATTTCTACAAAAATTGTCGAACGGGGTCC! 'CCAGCGCCCGGCACGGTTAGATTARAGTGT
TTTTAACAGATTGCCCCAGGTCACACTCCATAGGGTCGCGGGCCGTGCCAATCTAATTTCTACAAAAATTGTCGAACGGGGTCCAGTGTGAGGTATCCC
AGCGCCCGGCAC! TAGATTAA. TTTTAAC. TGCCCCAGGTCACACTCCATAGGGTCGCGGGCCGTGCCAATCTAATTTCTACARAAATT
GTCGAACGGGGTCCAGT 'CCAGCGCCCGGCACH 'TAGATTAAAGTTTTAAC! '"TGCCCCAGGTCACACTCC. GCGGGCCG
TGCCAATCTAATTTCTACAAAAATTGTCGAACGGGGTCC, CCAGCGCCCGGCACH 'TAGATTAAAGTTTAACAGATTGCCCCAGGT
CACACTCC. 'GCGGGCCGTGCCAATCTAATTTCTACAAAAATTGTCGAACGGGGTCCAGT CCAGCGCCCGGCAC! 'TAGATT
AA TTTTAAC. TGCCCCAGGTCACACTCCATAGGGTCGCGGGCCGTGCCAATCTAATTTCTACAAAAATTGTCGAACGGGGTCCAGTGTGA
GGTATCCCAGCGCCCGGCACGGTTAGATTARAAGAC. TTGCCCCAGGTCACACTCCATAGGGTCGCGGGCCGTGCCAATCTAATTTCTACAAAAATTG
TCGAACGGGGTCCAGTGTGAGGTATCCCAGCGCCCGGCACGGTTAGATTAAAGTTAACAGATTGCCCCAGGTCACACTCCATAGGGTCGCGGGCCGTGC
CAATCTAATTTCTACAAAAATTGTCGAACGGGGTCCAGTGT 'CCAGCGCCCGGCAC 'TAGATTAAAGTTTAACAGATTGCCCCAGGTCAC
ACTCCATAGGGTCGCGGGCCGTGCCAATCTAATTTCTACAAAAATTGTCGAACGGGGTCC 'CCAGCGCCCGGCAC 'TAGATTAAA
GCTGCACTACTATATACGCCGGCAAGTCTAAAAAGCGAAGTTGGCATACACAACGGAGAGTCTCCGATCCGCCCCACAATAACCGTCGACTTTCCAGGT
CTCAAGCACCTAAATTT ACTGGCGGACGTGGAACACGTTTCTTACTGTGTACGTTGCTAGGACCC! TCCTTTTGCGAC:

TCAAGAGAGGTTGAACTAACCTTCCGCAGAACCTTCACGTACCTGCGCGGATCCACTATTAACGTCCCATGTGTCGGACCCATCACGCCTTGCCTCACA
CTCAGTCAATTCGACACACATAGTCAAGACAGCGTAAGAGTCGCGCTGAAACATGGGGTCGGTARAAAGCTTATGCCGGCTTTGTACCCACTACACTATA
CCCAGACCACCTACAAGTGTATTACGTCTGTGGTCTGTGAATTATTAATGGGCTATA 'GGT ACAACGTTCCCCCGTCAGCAGAGCAACCGAG
CTTTCTCAAGCAACGGGTACGCGACTCCCGAGCGAACCACGGAGGCTGATCGTCACGGCCGAAAGACTCTGTTGCCTAATGCCTTCATTGTAGTACCAC

TCCGGC CGCGCACGTTTTCAAGCCACCCGGTCTGACGGCTCGGCCC. CC TTAAGCGTCAAGAAGCACGCGT
CCACTCTGCGTGAGATCCTTTTCGTTCCCTTCCTACCTCTGARAACGAATCACACCAGCCTCA. T C CCGTGGATT
GGTCATTTTTAATGCCGTA AATCGTCAACATCGGAGTCCCCGCAGTGGAATC: CACGCCAGCTCCCTGCGAGGCTCCAACTTTTTT
GTTCACTCCTATTGCCCAACGACATGCGAAATCAGAC! 'GTTCCATCACGGCGCC! 'TGACTAAAATGTTTTATTAACGTCCCATGTGTCGGACCC
ATCCGCGCTGAAAC. GGTAAAAGCTTATGCCGGCTT 'CCACTACACTATACCCAGACCATAACAGATTGCCCCAGGTCACACTCCATA
GGGTCGCGGGCCGTGCCAATCTTGCGAATTTCTCATTTCAGGCATAATTAACGTCCC 'GGACCCATCCGCGCTGAAAC. GGTAARA

GCTTATGCCGGCTTTGTACCCACTACACTATACCCAGACCACCCAGTCCGTCGARGGCGGCAGCGACATGGCGACTAAGTCCGCTGCCACCTTCGTATT
CCGAGTTGCCTGTGGGCCGTGGGAACGATTCCTAGAAGGACCTGCACTACTATATACGCCGGCAAGTCTAAAAAGCGAAGTTGGCATACACAACGGAGA
GTCTCCGATCCGCCCCACAATAACCGTCGACTTTCCAGGTCTCAAGCACCTAAATTT ACTGGCGGACGTGGAACACGTTTCTTACTGTGTACGT
TGCTAGGACCC' TCCTTTTGCGAC CTCA TGAACTAACCTTCCGCAGAACCTTCACGTACCTGCGCGGATCCACTAT
TAACGTCCCATGTGTCGGACCCATCACGCCTTGCCTCACACTCAGTCAATTCGACACACATAGTCAAGACAGCGTAAGAGTCGCGCTGAAACATGGGGT
CGGTAAAAGCTTATGCCGGCTTTGTACCCACTACACTATACCCAGACCACCTACAAGTGTATTACGTCTGTGGTCTGTGAATTATTAATGGGCTATAAG
ATGGT ACAACGTTCCCCCGTCAGCAGAGCAACCGAGCTTTCTCAAGCAACGGGTACGCGACTCCCGAGCGAACCACGGAGGCTGATCGTCACGGC
CGAAAGACTCTGTTGCCTAATGCCTTCATTGTAGTACCACTCCGGCTAGTTGCCGCGCACGTTTTCAAGCCACCCGGTCTGACGGCTCGGCCCAGTGAT
AGTACCCGGGTAGAGGACTTAAGCGTCAAGAAGCACGCGTCCACTCTGCGTGAGATCCTTTTCGTTCCCTTCCTACCTCTGAAAACGAATCACACCAGC
CTCA. T {e CC TGGTCATTTTTAATGCC AATCGTCAACATCGGAGTCCCCGCAGTGGAATCAT

CACGCCAGCTCCCTGCGAGGCTCCAACTTTTTTGTTCACTCCTATTGCCCAACGACATGCGAAATCAGACAGTGTTCCATCACGGCGCCGTA
TTGACTAAACGCGCTGAAAC: 'GGTAAAAGCTTATGCCGGCTTT CCACTACACTATACCCAGACCACCTACAAGTGTATTACGTCTGTG
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So, this test would tell us if |
have cancer? Or if I'm going
to get cancer?

M”\

/—_\\_




>

Genetic testing can tell us if a
person has certain genetic
conditions, but it doesn’t tell

you if you have cancer.

~

/
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[ )

Genetic testing can tell us if a
person has certain genetic
conditions, but it doesn’t tell

you if you have cancer.

/

n

It tells you if you have a
gene that makes it more
likely for you to get certain
cancers in the future.

/
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[ )

Genetic testing can tell us if a
person has certain genetic
conditions, but it doesn’t tell

you if you have cancer.

/

It tells you if you have a
gene that makes it more
likely for you to get certain
cancers in the future.

n

/

But even then, we can’t
know if you would
develop the disease or
condition for sure.
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Exome sequencing also provides a lot of other
genetic information. From this test, we can
learn about whether you have other genetic

conditions that are unrelated to cancer.




Exome sequencing also provides a lot of other We can also learn if you are a carrier of any
genetic information. From this test, we can gene variants that are related to particular
learn about whether you have other genetic ilinesses. In this case, you wouldn’t get the

conditions that are unrelated to cancer. iliness yourself because the gene is recessive.




But you could pass the affected gene
on to your children. If your partner also
passes on an affected gene, your
children could get the illness.




But you could pass the affected gene
on to your children. If your partner also
passes on an affected gene, your
children could get the illness.

You can decide if you
want this other
information or only the
information about
cancer genes.




What can exome sequencing tell Manuel?

Information he may want to know: Information he may NOT want to know:

e Cancerrisk e Risk of other non-cancer illness
e Carrier status of other genes
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Only looks at 1% — 2% of a person’s entire genome.

.
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May find an unknown variant in a known gene.

=

[GCGCCCGGCACGGTTAGATTARAG

GCTGAAACA

TAATTTCTACAR

TCCCAGCGC

GAGTCGCGC|

CAAGAGAGGT!

CAGATTGCQ




May find a change in a gene whose function is unknown.
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Some types of changes are not visible.

|

[GCGCCCGGCACGGTTAGATTAAAG
TAATTTCTACAA
'TCCCAGCGC
GAGTCGCGC]
GCTGAAACA CAGATTGCC
'CAAGAGAGGT
D —
/ / / | | | \ \ \
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Quiz!

e \What is genetic testing?

e \Why would a genetic counselor recommend
genetic testing”?

e Whatis
nat is
nat is
nat is
nat is

= === =

o]0
o]0
o]0
o]0
o]0

Ked at In single site analysis?
Ked at in individual gene testing?
Ked at in gene panel testing?
Ked at in exome testing?

Ked at in genome testing?

nat are some limitations to gene sequencing?
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It sounds like this test can tell

me if | have certain genetic
conditions, but | don’t have
any symptoms of those.




It sounds like this test can tell
me if | have certain genetic
conditions, but | don’t have

any symptoms of those.

And | guess it could tell me if
a carry some gene variant
that | might pass to my
children. I’'m most worried
about cancer.




~

This test just tells me if | have
a higher risk than everyone
else of getting cancer, right?




~

This test just tells me if | have
a higher risk than everyone
else of getting cancer, right?

-

But so what? If I'm
going to get cancer,
there’s nothing | can do

about it, right?




~

This test just tells me if | have
a higher risk than everyone
else of getting cancer, right?

-

But so what? If I'm
going to get cancer,
there’s nothing | can do
about it, right?

y B <«

So why bother

getting tested?

What does it
matter?




“It actually does matter...”



“It actually does matter...”
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“It actually does matter...”
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“It actually does matter...”
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“It actually does matter...”

6 months

O\_,
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“It actually does matter...”

6 months
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“It actually does matter...”

6 months




| wonder how much this
will cost? What do you
want to bet my insurance
won’t pay for it?



| wonder how much this
will cost? What do you
want to bet my insurance
won’t pay for it?

And what if it turns out that |
DO have this genetic
mutation? It will just make
me worry.



| wonder how much this
will cost? What do you
want to bet my insurance
won’t pay for it?

And what if it turns out that |
DO have this genetic
mutation? It will just make
me worry.

And if my family
finds out | have a
genetic mutation,
what will they
think of me?

/



| wonder how much this
will cost? What do you
want to bet my insurance
won’t pay for it?

And what if it turns out that |
DO have this genetic
mutation? It will just make
me worry.

And if my family

finds out | have a

genetic mutation,
what will they
think of me?

/

It would be like
God is punishing
me for something.




| wonder how much this
will cost? What do you
want to bet my insurance
won’t pay for it?

Or what if they
terminate my
health insurance
because they
know I’'m going to

get cancer?

/

And what if it turns out that |
DO have this genetic
mutation? It will just make
me worry.

And if my family

finds out | have a

genetic mutation,
what will they
think of me?

/

It would be like
God is punishing
me for something.




| wonder how much this
will cost? What do you
want to bet my insurance
won’t pay for it?

And what if it turns out that |
DO have this genetic
mutation? It will just make
me worry.

And if my family
Or what if they | finds out | have a
terminate my genetic mutation,
health insurance what will they
because they think of me?
know I’'m going to

get cancer? \ |

] ‘ It would be like
If they find out at God is punishing

work, could | get me for something.
fired?




Manuel, you look
worried. What’s going
through your mind?
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PUBLIC LAW 110—233——MAY 21, 2008 192 STAT. 881

Public Law 110-233

\ 110th Congress
An Act
To prohibit discrimination on the basis of genetic information with resp!
insurance and employment.

e of Representalives of

ect tohealth  May 21,2008
[HLR. 493]

Be it enacted by the Senate and Hous

the United States of America in Congress assembled, (‘}erneﬁc .
SECTION 1. SHORT TITLE: TABLE OF CONTENTS. Information
iscrimination

(a) SHORT TrrLe.—This Act may be cited as the “Genetic ‘}m 2008
Information Nondiscrimination ‘Act of 2008”. 4, USC 2000fF
(b) TABLE OF CONTENTS.——The table of contents of this Act note.

is as follows:

Sec. 1. Short title; table of contents.
Sec. 2. Findings.

TITLE I—GENETIC NONDL
Sec. 101. Amendments to Employee Retirement Income Security Act of 1974.
Sec. 102. ‘Amendments to the Public Health Service Act.
Sec. 103. ‘Amendments to the Internal Revenue Code of 1986.
Sec. 104. ‘Amendments to title XVIII of the Social Security Act relating to medigap-
Sec. 105. Privacy and confidentiality.
Sec. 106. Assuring coordination.
TITLE ll——PROHlBlTlNG EMPLOYMENT DISCRIMKNATION ON THE BASIS OF
GENETIC INFORMATION

SCRIM[NAT[ON IN HEALTH INSURANCE

Sec. 204. Labor organizanon practices.
Sec. 205. (raining programs-
Sec. 206. Confidentiality of genetic information.
Sec. 207. Remedies and enforcement.
Sec. 208. Disparate_impact.
ion.
5 formation that is not genetic information.
Sec. 211. Regulations.
. 212, Authorization of appropriations-
Sec. 213. Effective date.
TITLE IIl——MISCELLANEOUS PROVISIONS

Sec. 301. Severability-
Sec. 302. Child labor protections.
SEC. 2. FINDINGS. 42 USC 2000ff
Congress makes the following findings: mole:
(1) Deciphering the sequence of the human genome and
other advances in genetics open major new opportunities for
medical progress. New knowledge about the genetic basis 0

illness will allow for earlier detection of illnesses, often before
symptoms have begun. Genetic testing can allow individuals
to take steps to reduce the likelihood that they will contract
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Manuel can choose which test results to get:

Primary findings: Secondary findings:

e Cancerrisk e Risk of other non-cancer illness
e Carrier status of other genes
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CCGAGCTTTCTCAAGCAACGGGTACGF
CACGGCCGAAAGACTCTGTTGCCTAA

GAGGACTTAAGCGTCAAGAAGCACGQ
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AGACAGC
GCTTTGTACCCACTACACTAT

GTGGAGGCCCGTGGATTGGTCATTTTTAATGCCGTATGAGAAA
CCCCGCAGTGGAATCATGTAGGACCACGCCAGCTCCCTGCGA:
CACTCCTATTGCCCAACGACATGCGAAATCAGACAGTGTTCC
ACTAAAATGTTTTATTAACGTCCCATGTGTCGGACCCATCCG
GTAAAAGCTTATGCCGGCTTTGTACCCACTACACTATACCC/

AGGTCACACTCCATAGGGTCGCGGGCCGTGCCAATCT
ATTAACGTCCCATGTGTCGGACCCATCCGCGCTG
CCGGCTTTGTACCCACTACACTATACCCAGA

AGAAG%I;CCTGCACTAC

’ CCGAGCTTTCTCAAGCAACGTACG
CACGGCCGAAAGACTCTGTTGCCTAA
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Quiz!

e \What's the purpose of genetic testing?

e \What could be some of the benefits to genetic
testing”?

e \Why might some people be wary of testing?
e What is GINA?

e Does a patient have to hear all the results from
exome testing?

e \Why might a patient NOT want to hear all the
results?
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"Negative"
(Normal)

"Positive"
(Deleterious mutation)
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“VUS”

(Variant of uncertain
significance)

"Positive"
(Deleterious mutation)

"Negative"
(Normal)
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Manuel, our test found
that you do have an
altered MLH1 gene.
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Manuel, our test found
5d that you do have an

| altered MLH1 gene. |
That means that you are at higher risk than
;y the general public to get a number of
0

cancers such as colorectal cancer, liver
cancer, pancreatic cancer and others.
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Manuel, our test found
=d that you do have an |
altered MLH1 gene. |

==
Am e
® &> That means that you are at higher risk than
;9
A)

the general public to get a number of
cancers such as colorectal cancer, liver
cancer, pancreatic cancer and others.

This condition is called
“Lynch Syndrome.”




So, let's set up an appointment for a colonoscopy for you. It would
probably be a good idea to do them more frequently than usual,
now that we know you have a high risk of colon cancer.




So, let's set up an appointment for a colonoscopy for you. It would We know that removing polyps
probably be a good idea to do them more frequently than usual, can help prevent cancer, AND
now that we know you have a high risk of colon cancer. catch it early if it starts.




&
[That makes sense. Let's make

that appointment.
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Wow, this is good to know. My
wife and | have been talking
about having children.




Wow, this is good to know. My
wife and | have been talking
about having children.

So, if she’s NOT a carrier,
we’re OK, right?




Wow, this is good to know. My
wife and | have been talking
about having children.

So, if she’s NOT a carrier,
we’re OK, right?

But if she IS a carrier, like me, then
we have a one-in-four chance of
having a baby with cystic fibrosis.
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Wow, this is good to know. My
wife and | have been talking
about having children.

So, if she’s NOT a carrier,
we’re OK, right?

But if she IS a carrier, like me, then
we have a one-in-four chance of
having a baby with cystic fibrosis.

| need to talk to her about
this. Can she get tested to
find out if she is a carrier?



Absolutely. Have her call in
for an appointment and she
can get “carrier testing” too.







Quiz!

e \What sort of sample is taken to do genetic
testing?

e \What does it mean to have a positive result?
e \What does it mean to have a negative result?

e \What does it mean to variant of uncertain
significance?

e \What does it mean to be a carrier of a genetic
condition?
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