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Patents on Genes? How?

e Since the early 1990’s, the U.S. Patent Office has

granted patents on human genes. Its policy is to grant

patents on “isolated DNA.”

e Patents allow the patentholder to exclude anyone
from doing anything with the gene.

e About 20% of human genes have been patented,
primarily by private companies, including genes

associated with colon cancer, Alzheimer’s disease, and

muscular dystrophy.

Some of the genes:

ABCA10, ABCB4, ABCB7, ABCC1, ABCCS, ACCSL, ACERZ, ACER3, ACSL3, ACSM3, ACTL6A, ACVR1E, ADAMZ2, AGAP2, AGAP3, AGFG1, AGGF1, AHNAK, AIM1L, AKAPY,
AKR1B10, AKR1B15, ALPK1, ALS2, AMIGO2, ANKRD11, ANKRD13D, ANKRD31, ANKRD43, AP152, AP3M2, APOB, ARAP3, ARHGAP10, ARHGAP24, ARHGEF10L, ARHGEF12,
ARHGEF15, ASB11, ASB16, ASPM, ATADS, ATE1, ATG16L1, ATM, ATP1A1, ATP6V1D, ATR, B3GALTL, BAIAP2, BANK1, BAZ2B, BBS12, BCATZ, BCL9L, BCORL1, BDP1, BENDG,
BEND7, BOD1L, BRCA1, BRCA2, BRD, BRPF1, BRWD1, BTN1A1, BUB1, C100r179, C100r96, C140rf183, C140rf45, C160rf54, C160rfB8, C170rf65, C170r170, C180rf19,
C1Borf55, C10rf101, Clorf112, Clorfl14, CLorf187, Clorf26, Clorf59, CQTNFL, C200rf72, C20rf16, C2orf42, C207f44, C2orf74, C30rf30, CS0rf23, C6orf167, Ceor

C70rf58, C7orf72, CBorfi4, CBorf86, C90r95, CABINI, CABYR, CACNALS, CAMTAZ, CARKD, CASD1, CASK, CASPS, CCDC110, CCDC138, CCDC149, CCDC150, CCDC158, CCDC1S,
CCDC21, CCDC49, CCDCB, CCDC66, CCDCBZ, CCDCB3, CCND3, CCT3, CDZBP2, CDS9, CDC123, CDCP1, CDK2, CDR2L, CEACAM19, CECRS, CENPB, CENPE, CEP110, CEP152,
CEP78, CHD7, CHIC1, CHRFAM7A, CHRNAT, CIC, CIZ1, CKAP4, CLCNKA, CLCNKB, CLK1, CLTC, CMBL, CMTM4, CNGA1, CNR1, CNTNAPZ, COBLL1, COG1, COL15A1, COL4A2,
COL4A6, COL7A1, CORO1A, COX7AZL, CPD, CRIM1, CRP, CSNK2A2, CSPP1, CTR9, CULAB, CUX1, CXCL17, CYC1, CYP3A43, DAZ1, DAZ2, DAZ3, DCHS2, DCP1B, DCTN1, DDB1,
DDX20, DDX46, DDX60L, DEK, DGKQ, DHX37, DIP2A, DIRAS3, DMRTC2, DMTF1, DNAH1, DNAH12, DNAHZ, DNAHS, DNAH6, DNAJC10, DNAJC13, DNAJC2, DNTTIP2, DOCK11,
DOCK4, DOCK6, DOK1, DOPEYZ, DPEP1, DPYD, DRG1, DSC3, DST, DYNCZH1, DYTN, E2F1, EFEMP, EFHAZ, EIF2AK3, EIF2S1, EIF252, ELF1, ELMO3, ELOVLZ, ELOVL3, ELP2,
EMILINZ, EMILIN3, ENG, ENOX1, ENPP3, ENPP6, EPHX2, ERLEC1, ESCO2, ETAA1, EXOC3L, EXOG, EXPHS, EYA3, EYS, F13B, FAAH, FAM102B, FAM116A, FAM1238, FAM135B,
FAM134, FAM151B, FAM160B2, FAM161A, FAM179B, FAM1854, FAM186A, FAM193B, FAM22F, FAM22G, FAMS7E, FAMSE, FAMB2A2, FAMOA, FANCG, FATZ, FEX021,
FBX038, FBX042, FBXWS, FCGBP, FCN3, FCRLS, FER1L6, FHOD3, FIS1, FLJ23834, FLJ32810, FNDCT, FOS, FRYL, FSIP1, FUT9, GAL3ST4, GALC, GAPDH, GDF10, GEMINS,
GMIP, GNPAT, GOLGA3, GOLGA4, GOLGABE, GOLGABF, GOLGABG, GOLGB1, GPAM, GPATCH1, GPATCH4, GPRS6, GPR9S, GRAMD2, GRIA2, GRK4, GSTCD, GTF2A1, GTF3C4,
HABP2, HCLS1, HDLBP, HEATRSB, HEPHL1, HERC2, HERC6, HGF, HHAT, HIP1, HIST4H4, HLX, HMCN1, HNRNPAZB1, HNRNPC, HNRNPCL1, HSCB, HSP90AA1, HSPAB, IFI16,
IGDCC4, IGF1, IGFBP4, IGSF21, IGSF9, IKZF3, IMMP1L, IMPG2, INTS6, INTSS, IPO, 1QCD, IQCF2, ITGA1, ITGA4, ITIH4, ITSN1, IVNS1ABP, JRKL, KBTBD7, KCND1, KCNJ6,
KCNK1, KCNQ1, KCNQS, KCTD20, KDM4A, KIAAO652, KIAA1009, KIAA1109, KIAA1244, KIAA1267, KIAA1429, KIAA1549, KIAA1683, KIAAL731, KIAA2026, KIDINS220,
KIF15, KIF16B, KIF21A, KIFSB, KIR3DL2, KRI1, KRTS, LAMA4, LAMB3, LARP1B, LARP7, LCP1, LDHB, LEO1, LHCGR, LIG1, LPGAT1, LRP1B, LRRC45, LRRCSD, LSG1, LYPDGB,
MAGEB10, MAN2A2, MAP1A, MAP3K12, MAP3K2, MAP3K7IP1, MAP7D2, MAP9, MASP1, MAST4, MCCC1, MDN1, MED12L, MED13, MED7, MET, METAPZ, MIAZ2, MICALCL,
MICALLZ, MIER3, MINK1, MKLZ, MLH3, MRPLSS, MRPS10, MRPS25, MS4ABE, MTERF, MTIF2, MTUS2, MUC15, MUC6, MYCN, MYH1, MYH15, MYH3, MYLK, MYO15A, MYO18B,
MYO3B, MYOSC, N4BP2, NAGPA, NAP1L2, NAT10, NAV1, NBEAL1, NCOR1, NDE1, NDEL1, NEK1, NFATC2IP, NFKBIL2, NFXL1, NGDN, NGFR, NIN, NKAPL, NKTR, NLRP13,
NLRP2, NLRP9, NMBR, NOCL, NPAS4, NR3C2, NTSC1B, NTRK3, NUDTS, NUP153, NUPSS, 0DZ3, OFD1, OR13F1, 0RZA1, 0R2A12, ORZA14, OR2AS, ORZM2, ORZM7, OR2T1,
OR2T6, ORAC3, OR4F16, OR4F21, OR4F29, OR4F3, ORSB21, OSEPL3, OTOF, PABPCL, PADI1, PAK1, PANZ, PCDHA10, PCDHA11, PCDHA12, PCDHA13, PCDHAG, PCDHACL,
PCDHAC2, PCDHB15, PCLO, PDCD4, PDCD6IP, PDEGC, PDSSA, PDZD2, PDZD4, PGK1, PHEX, PHF20, PHF23, PHKAL, PIGN, PIH1D2, PIK3AP1, PIK3C2A, PIKFYVE, PITPNMS3,
PKD1L2, PLB1, PLCZ1, PLEKHM1, PNMAS, POLQ, PPP1R10, PPP1R3A, PPP1R3B, PPPZR3C, PROMS, PRKAGZ, PRODHZ, PROX1, PRPF40A, PRPS1, PSPH, PTDSS2, PTK7,
PTPDCL, PTPRN, PUS3, RAB11FIPS, RANBP2, RASALL, RAVER1, RBM20, RBM25, REV3L, RGN, RGS3, RIMBP3, RIMBP3B, RIMBP3C, RNF 14, RNF20, RNPC3, ROD1, ROR1,
RORB, RPGRIP1, RPL13A, RPSGKA1, RRBP1, RSPRY1, RXFP3, SAMD4A, SAPS1, SBNO1, SCAND3, SCG3, SDK1, SEBOX, SECISBPZ, SEMASA, SEMAGC, SENP7, SERPINBS,
SERPIND1, SERPINH1, SESN1, SETDS, SF3A1, SFRS18, SFRS4, SGCB, SGCG, SGOL2, SH2D3A, SH3D19, SHPRH, SIGLEC10, SIM2, SIN3B, SIPA1, SKAP1, SLC15A4, SLC1A6,
SLC30A2, SLC38A4, SLC39A10, SLC3AT, SLCA3AZ, SLCSA3, SLCBA3, SLCOZAL, SLIT3, SLU, SMC4, SMC5, SMYD3, SNAPC4, SNX6, SON, SORBS3, SOX6, SP100, SP140, SPAG16,
SPATA16, SPPL2A, SRCAP, SRP54, SRPK2, SRRMZ, SRRM4, SSBP2, STAG2, STIM1, STK10, STK35, STOX1, STOX2, STRADA, SUV420H2, SVIL, SYNE2, SYNGAP1, SYNRG, SYT1,
SYT13, TAF3, TANCZ, TAOK3, TARS, TARS2, TASIR1, TBCLDBB, TCOF1, TDRDG, TESC, TET3, TEX2, TFAP2B, TFB1M, TFE3, TGS1, THUMPD2, TIGD1, TLR6, TMC4,
TMEM161B, TMEM168, TMEM176E, TMEM232, TMEMO9, TMF1, TMPRSS11E, TMPRSS7, TRCGB, TPS3TGS, TPST2, TPXZ, TRAF6, TREMZ, TRIM33, TRIMGO, TRIM61,
TRNT1, TRPC1, TRPMS, TSPAN12, TSPAN13, TSPANS, TTC28, TTLL7, TWF1, TWISTNE, UBAP2, UER3, UEVLD, ULEP1, UROD, USP39, USP42, UTP14A, UTP20, VASN, VCPIP1,
VPS8, VSX1, VWF, WDR33, WDRS 4, WDR75, WDRB7, XRN1, ZADH2, ZBTB32, ZBTB34, ZC3H12B, ZC3HAV1, ZCCHC17, ZCCHC6, ZDBF2, ZDHHC12, ZEB1, ZFC3H1, ZFHX4,
ZFP1, ZMYM4, ZMYM6, ZNF133, ZNF195, ZNF238, ZNF25, ZNF322, ZNF34, ZNF407, ZNFA38, ZNF469, ZNF521, ZNF530, ZNF546, ZNF655, ZNF709, ZNF732, INF772,
ZNFBOAB, ZNF84, ZSWIMA.

Effects of Human Gene Patenting

e (Clinical practice
e Research

e Future of genetic testing




“The information contained in our
shared instruction book is so
fundamental, and requires so much
further research to understand its
utility, that patenting it at the earliest
stage is like putting up a whole lot of
unnecessary toll booths on the road to
discovery.”

-- Dr. Francis Collins, Director of the National Institutes of Health, The Language of
Life: DNA and the Revolution in Personalized Medicine (2010)

Patents on BRCA1 and BRCA2

BRCA Genes
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Lawsuit challenging BRCA1/2 patents
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Supporters of Plaintiffs

e American Medical Association
e March of Dimes
e American Society of Human Genetics

e Sir John Sulston, Chair of the Institute for Science, Ethics and Innovation
at the University of Manchester, Nobel Prize Winner in Physiology or
Medicine

e Joseph Stiglitz, Chair of Columbia University’s Committee on Global
Thought, Nobel Prize Winner in Economics

e Dr. Susan Love

e FORCE

e World Council of Churches - Justice, Diakonia and Responsibility for
Creation Program

e Ethics & Religious Liberty Commission, Southern Baptist Convention




Claims in Lawsuit

The PTO’s granting of patents on the human BRCA1 and BRCA2 genes
and Myriad’s and UURF’s enforcement of these patents violate:

- genes are “products of nature” and therefore
unpatentable

- practice amounts to patenting basic scientific
knowledge

The effect of the patents is to:

- from providing their patients with
crucial medical information

- scientific freedom to study the human genome
and develop new treatments and genetic tests

- from having access to information about their
own genetic makeup

Court Case

° Association for Molecular
Pathology, et al. v. United States Patent and
Trademark Office, et al. filed in the United
States District Court for the Southern District
of New York.

° Judge Robert Sweet found
that all of the challenged patent claims are
invalid because they cover products of
nature and abstract ideas.

Judge Sweet’s Decision*

“DNA represents the physical embodiment of
biological information, distinct in its essential
characteristics from any other found in nature. Itis
concluded that DNA’s existence in an ‘isolated’
form alters neither this fundamental quality of DNA
as it exists in the body nor the information it
encodes. Therefore, the patents at issue directed to
‘isolated DNA’ containing sequences found in
nature are unsustainable as a matter of law and are
deemed unpatentable subject matter.”

“lawyer’s trick”

* has been appealed

How can you get involved?

e Public awareness
e Host discussion or other event
e Write op-ed, letter to the editor, blog

o Facebook page: Don’t Patent My Genes! PATENT
Liberate the Breast Cancer Genes! ”""/GEE
e Advocacy
° for more information

e Links to 60 Minutes feature story and a video
about the plaintiffs

o Take the survey about BRCA genetic testing






