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DONIEEIZIZNELR LV, F 74 F =7 F =728 LTINS EGFR @ Ik 72
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R FRBICBIT 22RO e LTHRELTE 2, MEE - BRICBWTIiX, Ba T2kt
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(BMID). EEIREE 72 & O RESVEBAE T ASR A2 L2 ICRE SNz, TORKEHH L2013,
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(5) Efzho>rtV>y

AR IBA DS E R I D 72 o TR S HRNTFIH S B RERISRIG LT, 2011 4RIC H AR PR 24
(BRI BT B BB - BWICHET 204 R4 V] dEESRY. SOTALFIA4VITH
W, TTIFEL TV A BEOBMHI & L TITbN L BIRFHREICB W T, KB HE Ol
HE2SERICET 5 10 B L JB L OBBRA DO LPHEETH L I L, MEDEHRRLHNO
S L IR, KSR O N B ORI RGBS M T EZ 52 S H 52 e 2 2D
WCHICHB L B E DR L CHORETE L X ) ICEET AR 22 52 L 2TV 5,
PRI, BIREFOREARNFHE X AN OBIRZIEROTER N ICE T 2R HUE 217\, #Y)
e MRER T X 2R 2 BT 2 2 e EENL, T2 LEXDS U THEMRICLLEEED Y
YRV TRBRBIED DO EEZ T ONE L) ICEET A Z LR, RGBT, SIERTZ
Wi, HAERTZE 2 BT bR 2 EEEIREICB VT, Bizh v vt ) v 7 oEMEKIC X %3585
IBRTW 5,

WEHY R V7L, REOBEFNEGIZOWT, ZOEFMHE, LIYRES X OE ik
NOWEENADPHBHL, TNRICHEELTW 22T A 70 A THE, TOT LRI,

1) HEOFAB X CHEOWREN 2 -l § 2 720 ORKIERE B X OWFIEOFR,

2) MR, B, A=Y AV b, PRI BEB L OHIRICOVWTOHEE,

3) A V74 —LFK - FafA (+55EREEZETCOHENREIN), BLOY 27 RLIREADHE
IBEIRET B0 ) 7, BERETFNS,

OBIEFEHIHE D 2 A B

PREZIIET 520 GHERTZR) . FIEL R WHARKREZETH 55 (RRFEZH) . kb okE2 S
LEBICEEL T (WAEMZE) ZECHTEMERAT V) Y 7I2BWT, T2, =V T
W2 AR BIT BB OERE, — 55— A [ FERESREOGIEATRERNEZDLZ 5 12H7->
T, BREZFOEMWEF L., BIEH Y ) v ITEHEWLETH S5, EICBWTIE, #RED
DHUREEZ D RICIIR L 20 S BB TEHE BIEh Y v 1) Y 72 EiT 28K e LT, BEEER
ME (HRAEGEERE L AREED 7 ) v 7R EOFERE) OBEIfTbITWwb, JEER
OWFEL LT3, Rl ao MR OREEIEA T VT —BRPIRFHEAFTL L TREINTY
bo ZIZ T, BIEEHE, EEHE. SOCAECBOWTUERT A ACHIEI T T LTOA
MEREZERBL TV, BE - RiEL@Bzh Yy &) v 7L L 0 RIF R EFHB/RICES X, & F
EEhala=r—arPMrbi. ZOMECERBENOHENEMNES 2 SND, —HNRES
THEHRIEALZ T TIE W LI EITREXTH 5,

@F Wi BRI T HIZOWT

IR= VT AENTOERISH. T2bbRIER Y —7 Y —oRIEH, 2V =V —7 v
AN X o THEFEMICET 2 A &7 Y YO Tbhvs by HIWE 7582 FHITOMRIZT T
%l 7 A EOETORIZTOBETFEROERIEONE, T OHPITIEFEEMEEE #1512z
HEMREEOBLRTVBEEINLEDD LN, REEESGOLEI2IE BIE) A7 3Pt b2 L
WX D@ e L B2 ENTE, FREDEBEIZLSTRELRRA) v FEDHSH ). B TIINE
PLED 2 WA AR B OY G121, BEBRE I T afl R 2 IERICAO SNE T kb, 2D
X9 iEHIE. MBI A incidental findings (IF) & LCiEmSNb X 912> TETW5S, B3
B 2 DWW T, American College of Medical Genetics (ACMG) 13HERE ICHG 95 2 & 2 3%
LTV AHEMEFE LTS EIEFERERLTVA Yy TR LT B L Omi#r e ShTwb,
ACMG &, [REFEB L UTHRNAEHEIIBVT (2056 BIEZTIZ2WTH) A5 ET—F1dH
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LHILREBMLTVD, E5RLBT—FOHERMELDIC, TNOORFE2DV LR EDBEEHT LM
BElED Ll s] Lk XTwb, —7, KRETIZ, 2013 4 12 J 12 Presidential Commission
for the Study of Bioethical Issues %* 5 Incidental findings IZ2oWTO#EIEIH I N, 2 2Tl
MRAFH L Z IR AEBORNIC P OBBRE M VB2 FHU L TALETBL I LEZHD T
%%,
1) HRESS [EHRICBU 2 8EFNRE - BRICET 544 K54 >~ (2011) ] http://jams.
med.or.jp/guideline/genetics-diagnosis.pdf
2) Green RC, Berg JS, Grody WW, et al. ACMG recommendations for reporting of incidental
findings in clinical exome and genome sequencing. Genet Med 2013;15:565-574.
3) Presidential Commission for the Study of Bioethical Issues. Anticipate and communicate.
Ethical management of incidental and secondary findings in the clinical, research and direct-

to-consumer contexts. Washington, D.C. December 2013, http://www.bioethics.gov/

2. DTC (direct-to-consumer) BIGFHRE
(1) EEMIZRE . DTC OBRK

DTC GHEABENM) #EETREE. BEBERICRE RHSNEE £ 2 L) 12k > TE 2,
2007 AE VK EI N B IEE AN LA HORA ¥ MIITFO@E Y Th b, DTC A% ¥ 2 #13,
1) BMAENOWHEAEOFEEAINT 2, 2) HWERBZOHCKE L RHEROERIIOL2S, 3) 15
SNEMD T T AN —H5bT 5. % ORI (benefits) & H1F 5, —F. DTC HeAz 4§
28 4) THRNBHIR Y v v RS SICREE 2T A, 5) BLITRMEOK
i TN sl E 2T 5. 6) FHEMICEE ST benefits ICX DS 6N1 5, 7
EOfakr (risks) ZIEHT 5,

DTC BIZF IR T 2 EBIHIEEOIRDUE, EIBEWICH S & KEIEBRINOM THLERZD, £
METZ O, 7 2EHRI Y TN AR D LHBOENE L TW 5, KETIE, BRBERoRE ©
N7 MRGERIZEAMICRTH D EVIHHRT, TIANY —R#EL DNS V2% L) TDL DA
SN Twde, —H, BINTIE. 7/ AREHUIRRBIE RO BB 2 20, Y — E 23 Em01
BN ENELDOT, BETZBHOZILCEININELVWIEZSTHL (KBREBEEF [DTCO
BUR, g o®m GEHEIZ L) ] @ 108 H, [DTC EETFREICHET 5. ek ToOEBRH IR .
AR, DTC BIZTHAEN. L ) RELHENERZIFORE LTS 0IKETH %,

KET, #r7:7% DTC #fn TR F - 72 D13 2007 4 & S5 A5, 1990 £ B LS, &
MR XAV B L OKRELSHEED, DTC #n TMRAEDEHIKRNEROMGEZ T 2 8 - B A7 4
BT A % FDA CREMEENFE) 1SR L T & 72, 2010 412 FDA 28 DTC #ifn iAo H
BICH D T 2 L 2% OMBEEMIHEE L2720, TRUE. WL ohroMmEathid, HEEESE
MR ZHIE L7720, RETOWFBEZEZ 72D LTWwb, 29 LFERICIE, DTC @iy
A DBBE]N (2018 4E F TIZ 248 3400 5 US Fov, HAFTH 280 &M O i Bk E T 5 HaA k)
IR, RFIGREAOTIME SN2 L W) FEVDH o7z, e b e, KHiR#ERA Y VT =28
4 BRI, HEEICEEFIREIRE SN THLELZ VO R, HEOMAED DTC & LT
W REL B DOPEICB W THRMAE YT (B 25vid TEFNBROERS ) ofEEEEhs
0N B EOEPRIENTEZD, Thoic L TRESEO HI1E [DTC #EfsFfid, K
BT ZE 72530 TIER L, B2 2HHREOHNTITbNL b 0] ZEFHPLTEzL ) Rk
Wb 5,
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AT 23andMe fH12xF LT, FDA & 2013 4£1Z personal genome service D 1l dy4r 2 Hi L,
2015 4F 2 H 127 - T Bloom JE BERE D PR H B O A D A % 63K LT DTCIZBITF S [EFN
ERMOIEMES ] OLEREZRLDODOH 5,

(2) BARICH T3 DTC OIRIK & RE

HARIZBWTIE, 2000 4FEDUFEICIEG L AGEE R 2 £ ) A7 2<% DTC L ¥ A%
HBLL 720 2013 4F 2 H ORFIERE TRETREL VA ZAREHRSEE ] (X DTC 2§ 2
TR T00 2B 2. ZOR 8E % KBHMAE D7z, 552 IEEHIEM 143 0FEFH ORI, 13
DBIZTRERMY —CABEIGT TN TV, REZRMIL T L EBEEE O 5% L. L2, 20
13 DREP SBEOFRMZ ZIF Tz, FHEZRTOT 7 — MERTIE, MAHETRDZ VO
A 7 E DM A MA T, WIZHERE I OB, BEIRF R AL E DG RBEERENRZ NS
WZhiv 7z, Lz —C 2L LT, EREENSCY T AV b, ERE-AF U7, BEAlG EDOY—
CAZBFRETHHEHD HDH. FFANOIEH,. PP EESGEHEE, #8707 T 208k &
AR REANTEHL L) L) FEZOHNE o720 2014 FEOF AL TIL, 2002 F5 5
2013 RIS A FE OWM B FHEGHABOICFE SN2, JETHREICHET 2K EF 474 1T, [l
-2 L] [BRrsTERV] [Fy b2 E» v [TEXL TR VoK
Fv baEW] R EOEERE TR TV,

oL RO, HARANBEIEZFS1E 2008 412 [DTC BIRF AT ICE T % WE ] 2010 4
Wi REdR e LB TREICE T HM] 258K, BELBO L TE 7, Thbbilx
FBREICBVTIE, BRERETEMEFOBEERERFZOGEMEIHGITRELE L, HRAPASFIREE Z
FWE S DTCIREFDORMET L4 FF 4 V0¥l —HiiRICHT 288 - BIEE. 20
BHEICXZEN - BEBEEITIRETHHERS LTS, HAESE D, 2012412 [E25% @i5 T
BRAETH~NOBERRBEEY ] 22K, 1) BIETHRELERT2B0LESRME. 2) @xTHhE
DMK, 3) THENGE LB ETHRAE. 4) DNAEE, ST 282 £ L7
EHOH TORIZFIRAEIIN L Tid, BHARESRSO [EHRICHBIT 2B EFIRA - ZRICET 2
A KI4 ] (2011 4F) R, HAREERETFIHE O [HIEFNRAZCCE T A M| (2011 48)
LD, MAEEBICEL TETIREFENIEOON TS, L2LDTCIFEIY AR E LTirbh
TE720I2, IS0 oM E RN Tz, 22 TRFEER T [BIZTREL D A 2 EiH
HZOMTFHIE] 2AEL (20134F), FEFIIHNTHBELZHGE L2, T/, BRFENHRAEZ SRR
L CTW 2 375 NPO i Al B RIS Sk s (CPIGD) %% L. MEAEINETINEHE
FEHe (2008 4EHEE. 2014 ELIE) ZHIEL TV b,

HEELTED L) EH - BBRR 2T RE O, 5% bk L 730 & BHAILETH
590

(3) BIEFREESRZ] #H2MES - B8

HAREPTIX, 1990 E0H% 105 [SNP I X 25E Y 2 7 FHllEE T 23003 2 HEZHR
MRS, BPIRHEEC TR ARKR Y F ¥ —RENMHCTF L 5 TE 72 2010 F12 BiFON Y
F v —RESFHE - BEHMRET —CXZBH L. S 5I2 2013 WS, 4 RERBOKRFMIEIC
£ % DTC MiAEOFEIDIHERILL T b,

EINTld. 2004 SFICHEFESEA D [REFEESTO S HMABENEHRE V2 HESTFIZBIT S
TNTERRET A KT 4 V] % RE L7225 DTCREOZ IRt ik Bkl 3 554 - f/itoke
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IZIERIET, BRABBEFEADPHE Sz TBHEZESTOATH 72, TOM, HEL%
i & U723 R RS 2006 4E 1238 L C 2008 4RI [ NGB IE1E#H 2 Bk ) A NEr§_ & {35
H] 232 (2014 FEYE). THUTED VBT 2015 4 & ) FEE T 2B EIME S N,
INHIE, HAMAOWYHMATH Y, ERIEEINZIOLE L0, T2 BATHS 9,

KETHHBIFEIER DL 50 Al L7200 REEREERFE T, f£FEN 7% DTC Mtk
¥ THh 5 23andMe FEIZHF LTy BEERESF & L CRAROMAEF v oM ZBHIZ, 2013 412K
gk U7z LA L 2015 4F 2 HIZIZSHEFMZ 20 5 & & b1, WAL atR Bk
WHEBAF v b &, FDA O LRI ADO SR> ST 5 2 L 2 LG Tw b,

—Ji. BIZTHREL VR ANO—BTROKISIZE D o IEE S A 2015 41250 L 72— RIS
3% kA (36901 A xtg) Tld. MIZHD 329%H ) L-FHEZRML T 575 AR
WD LHH (146%) RHWARBRS D L5H (43%) LA FE > Tvb, KRR, —HTRSZIED
) A TCTHEETFHREC A AOFHEBRFTEL L), [BIETRELZWATLENE) &> TVDEA
NOF v 7 VAL 1055l 2BEL, ZLDOALXDORIBEZHVTWLEIATH S,

DTC KifETIX. Fhi - FROFVIHNHE TR EZVI EDEDN, ZRWF—ERE LT, BRERKLE
LOBGHIZBOWTRHENRILCZ LORMRT 7Y 2 ¥ VEOMNARH 2 2 LR EHIEE ShTw
%o DTC MiFEIZ 4R 2 B BB ONOMHBRA I, B2 ICH 2 TB Y AT 5 kY —
CZADEKNIETH N T T, BAMRZ L ORBELRE, —DO—D2DEM[OBERVBEL-TnH I LI
BHABLRTNE RO (RFEEARL [HIEFRAY VA AT 2 AHEHE] P 25 46
2H)o

F72. DTCHiAEF v P2 HWT, EHFEECHHBROHEANTER T 256120 kI —
C 2B INI v, Bl ZE, BRCRHEBIOZ LS oz [HM#EETHRE] 2514y bR
iR T B ERE [DSAOKREBEETHAE] THRYAZ LHEINIANDOY Y I VEFSEF L
V7)) 2R B ER G EVAONS . ERIAHEIET 256, —BRiTRICE > T L) EEENS
WHOEMEEI NG 20, ZOMR ZRINFEIESLEN D S,

3. BInF2hDRE

(1) BEEIEROIERE

JRFESE (B 6 T [HEIZHE] 2#RTHL L HEIETEHA] LillEN T2, bAET [#
%] OMEZZZ DB, [BIET 50, Lavdy] L R TEXZTCLE )M d 5, [HEIET5-
HELZW] IZE2E, BB ZBETH Y, [HEAICZDRT V-2 DI w] i3, BliZawr L —
PHICEWT L—2bw) BN aMaETh s, HARFETIE, [Bx2E/] &L [RHE/] L&
XN T 2EESEHIC V. Thbb, Bid [B25E/] THY, Kk [E2E /] THhb,
PEETIE [al 220250, 20wk, HEESD 2 0% T, BRENICHEMB SN2 HAGHE
FZENLEZRBT A2 e RbAEbE TV RV, BEEERETIE, BEE" (genotype) & KILA
(phenotype) DIENEETH S, REFR (BETERZALTVIADI B, BIET 5 AOEE)
23100% D A ¥ FIVEIEHE TIE, BEHERBEMEI—-HL B, BrANPTEZLZEDMTRETH
BHN A VFIVELHTHRBEN100% TIE R WIERRL, ZRTEEHRZ EI1FE A LORETIZ,
RN GEADLEE 55, bHRET, BEIY VL) V72T G, ROBZELRTUILS %
WZED—DThb,

[ % #{=f (genotype) : genotype ® HARGER & LT, [BITH] &) REDPLLHWHNRTE
7275, genotype 1&. gene (GEIET) LD I EHLADASHWOLNTWAHETH D, BT HELAND
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WA EEINALZ LB DHDL T D, HRAHEBMLRSSZE 2009 4£12. genotype D HAGER%Z [ #Hix
B 3przbEL7]

(2) MR EBE

U, 8EF -7/ 2 THho THMRELZHWETHELE, BRIIHCLYE L TEERS W
3 # %D, FETEE), FILWILZTL2OPMETHY), SFTHHBRIFEEFME#D K
T ERERSIND DOPERA L L COBRLIRNT - 7/ DN TH B0 B LR THAT L.
100 [N 1 [T I3 IUTH L WFERIZO B2 OBETH 555, —77. BIROW T, ML L
TAT) HaiZid, K ULETHN L, 100 BT 5725 100 M & & ) L 201z 5 2 ve iR
WAL LCOBIESF - 7/ WENT ZHIEE L LTIT) 7201213, FERERTHl o0 5k, FEhfiax b L OHY
B ORGEDNLEETH B HY DHE D BB WT O KRG 3D TENL TV S,

(3) FAMTEHICED Fi/-LRE

ATEZALE T (RZEM). ROEZ PR TE L2 EXH Y (FHITE) . AANZTTld % L Mgg
bIAL TR WREEOD L QA BEERE O X 91D 2 EBEFIMAEOFRIHEE L.
RAERSINTELLEIATH S, EROBIZFAIMAL, BREIRCERERN O, & DHEELHE
BHEPEELN T, WHENO D 2 BIZTICERPH L0 L) 02T D TH-72. L L. dLdE,
<A 787 LA ROPRRERKIN Y — 7 2 =S X BN & MR 2RI EAN ASB %S &
N RO THIHWONL L)oo TE 7z, 2w, BWoHK L3R L 2 H#0E S L
PO LD T - e L L CHRSUBD TS, Fak L7z & 9 1 RERREZEY S (ACMG)
TlE, 2013 4F12, PRI - B0 D 5 24 3, 56 BIZ T2V TIE, BWOHWE TR L >Tw»
THMETRETHD L LA HUEWERRS, BRIATLORLLZDPENICZOF FHEALTE
W E ) PIREEIIHE T2 LESD S,

(4) BEMBRFRICE-EE
PEsk, IR TBWIED) Bk e i Z RILT 272012, HAREREARLHANEBEFR R EDT )
FITIE, FHFTA FIA4 2MK - RERLTE R, EH X9 %L 2015 E A 5788 E AR 251
AL ET LT AEREBRHEESY X7 T 5 — 2% NH P RO 4 DO EICHE 2D RAIZE
DHGELTEY., DOREOBETFZH 2t ) AR, BEFEROKRISRZITHEE NS 2
EIREI NG,

1) EEFRAED Y - KE MR
) WIEA T v e v KRGS O b
) BIRTEHRICHEED ER ORIk
) T— ¥ OFMHE KA

. BizFak

1. BFaBE012 T cEEE
BIZFIEHRE, BIZFHOIIE A A = X L0 502 7% - 72 1900 SEACHE IS, =W IFk o] et
ELTHKREZ R BN T Wz, 1970 SEARUSHLIR 2 DNA Sl 3835 L. BRI s I L v R E

12 (269)



.iﬁlllﬁ F - RIERE WK ARHERESRGE B BRI - B E T IRROR LR —%ﬂ‘i?ﬁi’é@ifi%#fo—.

fire LTHIESNA L)1l 572,

BRETHOEBHREL LT, [BEETOHME] WE2oNhzd, BEFEELZHEEE (Repair) 3
5 ERERNCHEE L Wz, IEEEE T 287K (Replacement) 35 2 &0 fib b &9l o7,
WIZ, Hi-iaez oM 28 (Addition) LT, W EGEBMZ BT L [#isF2io
7ol DBIATHRRLLTHIREINS L) IChoTz,

1980 SEICHEAERIMTH 2 T 1 I 7T OBFICHEET 2 EAT HEBRIMHEICITDN (Cline
) o NOBEMRTZEHIEL LD &) IAIIMEMITKBIEE 7 5 7225, BHERIC S U0 #EE T
WAL TR T % RARD L WL TR 5 720 2D, 1980 AU £ VAR & — 75
BEIN, BETHBEOZOOE MEANOBEETEADTREIC % - 72,

1980 4EARIZ 13K [E NIH o#l#e 2 DNA ZH %4 (RAC. Recombinant DNA Advisory Committee)
HHULIZ R ) B FIHREO MBI ER M EEIC O W T oL  OEmwm2Th 7z, 1990 412
WS R O BARTFIEFHD BREREAIETH L7 7/ ¥ 77 I+ —¥ (ADA) ZKIFFEITH L
TNIH Tiib iz, Z Dk, R CTHEER PRI T 5% OB T IHBEO R ZE2SBIG S iz,
HATYH 1995 4E12 ADA KIBE D BIE T IHEEI LR TITbR TV 5,

BT IEPIE SN B0, EOBEBEE LTRELPREZHEDO T2, FEBEIIEHMIC
ZL OMERDH Y. WO BAMEEZRTZEIETE LD o7 199 FI12, XYY N=ZT KET
IO T BRI BT 2 B TR CTREIET L. (Gelsinger ). 74 v
ARG Z —=DRER TR X 72RO CHILTH ) BIETHBEOLEMEIKE I - 72, BT,
COFEMEDRE o PIFITZR Y OKRIETIE YR O FRIRITZE 2 O A BEAY [ E A AH SCREASHLE S b
Z il oT,

2000 412 X SR RIEAR I B S ML 2 B0 & U 728 (B T O BN 22 G R K37 5
VARG SN, THE—HOBEFHRET. ~EEREHRERRETE L HETH Y. AFIW)
DTHEEHEWRLZZE LTRERFEHEZEDZ, & 2 AMEEMIB, S 3ERICRIZTHEE 2T
72 FBEDSIR 2 \Z IR % 5605 L 72 & & AV S Mt R ISl B 2 5 2 7. AR TIRHIC K ARl
1Lix. FmICHAATNIL PO A VWARY § =12 X 2B TOWEHEP RN TH 7. Th
Z X oMFIT, BIaTIHHBITHNT 55 liE—5UHKT L7z,

F I3 O B AR, @ fn FiEEE R 2 S H Sk o T /zas, FHIKNZEH & 2R R IZmLy
7RI SN T &7, FRITILERZ SR WE ) REERTA IV ARY ¥ — ORI Y R EF
AT h NIz ZORHE. 2000 EREEICHR S L. £ < OBFBITHT 5 EAL T IHHED KB H3HE
ENBEH o7z, BIETHBIEE LI-E SN, SOl TRIAT ORI BEA T-IHH IR
ZALTWS, BT, RBOBEFHEHEEZEZONTOLEETDOBSE (Repair) ZWHEICT 27
J L%tk (Genome editing) DWIZEDEA TV S, BIETHEBITTL2MFREHOE T > TV 5,

2. B aRORIDE 6 EERE

1) E&mEFMEETAE

NEREEETERE DS (I3 REEE T OREPERE, WAOFIEISRDS L B—BWTH Y, 72,
% OPITHMBIEERNEHR L 2 L2 b RELEREZ BIZ T ChIE S ¥ % B8R FEHIE B5E0E
PEII T 2HEMNBRBIEE VR Do FHE, BKRTET A VARY ¥ — % w7z s e & =16
WFEIFEVEIEANAIE 2 16530 & § 2 8% < OBEMHREIIH L TIrb v, ZOFMIE. LMK
LAUVTHE SN TWa, € LT BUETIZ SN SBIZFBRPBHEOBIE & 7% 52 WEBITHT 5
FRER 20k e LTERBIN TV S, B, ZhE TICiBEMgEE - mRsMMIT b T & 2R A
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E BRERIERSIETT 7/ Y v - T IS — B REE, X EPEEEAIEASE. T4 ATy
ke TRy FIEBERE, BUEASFEE, ERAMREECHEAR YA te 7 4 —R BRI E Y
AP T7 A4 =DETFTONDL, LT, TOVTNHITBWTHED B\ 3R Lk 0 B3 38 i
fazpit b CD34 YRR Y — A2 W CTHHL 53Ny 7N (ex vivo) TL b TA VANRT ¥ —
DL YFIANVANRY F—|CCTIEFRIZTFEZEAL, HO, BHEITHIREN IS TR 3 2 HESRS
NTW5, 7272, I X o TdE s ERE AR, BRSO B4 g 2RI T 5720
W—EDRLEEZLELTEHDbH 5,

—F. TS EMEAIEEETHERICB W TR D EELREEHR . #ETFEAMBOEELE TS
5o TIIFPBMARITEAINTZ Y AV ANRY ¥ —D promoter/enhancer 75, i A TRV LE O 9 5
#In¥ (proto-oncogene) Z{EMEALT A LK EEZ LN TWDE, 7272, TEEAL L 72 %2 3
IZHART A D LTI EP TR IR DS 2 Mo B 5 T2 5 B MR S L B T8 A M O BEE I,
BN =D AERIZTTREIZ2DTE R, @EDOPADAHZALTHZ LN [two-hit
theory| 2SBIE SN B EBEIZZEZONT WS, T2, RETIIEHT BT & — &l AN
BN D D34 72 W self-inactivated (SIN) X727 7 — 2 A BV AYE 5T @ promoter FEISIZ T L
WL Y FIANARY §—|ZEE L 2BIRFRES T b, 72, XY REeErBZHa#EE H
L. 7/ 24D EEZ TALEN % CRISPR/Cas9 12 & A Jefufk b, 224l (safe harbor) &\
b CCR5 R AAVSI ~DOHEBBIZFIFALORIEIHD SN TS, KIS, BEDT ) AR
WOBIIXEET UL, BEWIFEK, Z4nmE LT off target effect 23474 <. #h¥ii & L T primary
cell TOBETIBEMRREL T ) AR IESHESL S, EBICEZ TIHHD [EE IS K 568 2
o, EEFZBET2HH] ITbo T 2 PRI,

(2) EM#HMEIREEFREUNDEEFAE

BT WHEBEN S AR IOR TG L CE 2Bl E LTk, RIBIAEFZICHZ . B2t R ko
T & T\ 2 FiH O & i #f  E AR Fim g o itk & i, 77 /7 BifEY £ VA2 (AAV: adeno-
associated virus) N7 ¥ —&ffis 725D ¥ 4 TOBEZTFHE IR E CERIBD 22 LT H N5,
AAV X7 Z =3I EME T 4 VA D AAV ICHEES 5720 aMh5w < msiiia, A,
Mo 72 EORRGAL L 720 2MNBICR R B BIE T EATE %, $72. 20 X9 IRl Tldd
R RBSEWE (FEOHAL) Ffid 5. MERETIEI N —F VY VRPEEFHBICELTBD,
AADC (5HERT I 7 BeBRIERER) L) L F—23% R8I VICERT 2MEOBIZT % AAV
N7 & — THEARDO I IR AT 2 BAZFIHERORRRIEZEDH AT b BEIZF N S v, ARMED
RINTWD, 2D AADC FEBL AAV N7 & — i GRIIEAT 2 8 FiHHIE. #2%Eo AADC
RIJETHMDTHRTH S I LDVHEBETRINTBY, HEATH 2015 FEICES N, ARITH -
22 ENHMEINT VD, SIS HBEEETD AAVRY ¥ — 12X 2B THEBPENTHY L—
IN=JERERNE TR OUEIBE SN TS, T2, MARKBICHLTH, BIRNES TR
WCEETEALZER, Wi AEMEPIHONL LI IZh > T, HL, MAHOEEIE. 5ol
HEEREIR T L XV RO LLENRH ), KED AAVARZ ¥ —%RLEET L2 L, HRAKGTH S
728, AAV ISR 2 IR RO BE TIEIRIRBHON TV E Vo 2FUEIR I N T WS, £
O, ) RY YR H ) N—ERIBIEISKH LT, 7 XT Glybera &\ AAV X7 ¥ —8HK] (R
1S DROR TR OBERFHERA L L TKRIN TV,

BT HEBEOBRRBE CHELERE LD 5D, DA T E2BIETIHETH L0 TD% L OE.
ERMEEHET 5112 >Twiwv, L LI, ¥ X2 I7hE2ZAMH (CAR: chimeric antigen
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receptor) & H\W7-2 T IEB R THRIEBHEZ BTV 5, JFI2. BY Y RERO G LHIIETH 5
CD19 # i3 % CAR ZRB S/ T ) v 88k & v 2 5 Tld,. FREGEED B il ~
2SRRI U CRIM 2R R— S o5 2 i S, RIEH S TWwS, —), BENAL
39 % CAR-T Iz THEFBITH L <. SHBOBEE 2> TWwb, PABMETHEBFRTIE. Zofl,
NEBSAIRIE Y A W A ORFELEATE ). T-Vec &\ ) Bn I Z ANV A )V ZBH]S,
A5 ) == &R 2015 SE IRk TR SN2,

AR FIERICB T 2B T, 7/ AHEEMOISHSRKED Ny 7 2L o Tnb, FEEE
2y HIV EGER 2N ) v 7S MAIIEICB W T, 7 MBS L > T T Y v/ SERo S5 e otz
T-OWIEEAT ) RIS DEICRASLNTB Y. FRESRD SN TW 5,

(3) BlzFAREICEAT 2EEXEORAREM

1990 4E K [E NIH Tz T-HEB ORI R THO T SN zh & H 354 T4z, 205
% (19954E) 2L b4 VANRY & —Z Hw7ziE gL T fﬂiﬂa«@iﬁﬁ%ﬁ)ﬁw%%ﬁﬂ%
MNCED LA [V ba ks F v ] B L. BETHEBENOIY A ZIHD 72, 2000 4£4812

D IR TFIREIC ;éﬁ%(@ﬁﬁ%#%ﬁéhﬁﬁx%@o%%méht@h%nﬁ%ﬁi¢lc74
VY, BT TOARTH -7z, TDH%, 2012 4£12 Uniqure £ ® Glybera 2%, 2015 4£ 12 Amgen £k
® Imlygic A%, ZhZH EMEA (MBS HEAT) & FDA (7 2V 7 &mEENE) 12X ) KRR
SN, ZFa— NV REAELHBICATED 2 ETTWE, 75554 F 4 2000 4E A S EH AL
Ty xr b LTOBEREFHRBERARBRE . BAZEOY R — b2 L7z, BUEDL D DEE TR
PEEEIRAER 2 FEhE L CTB U, HF10 &\ ) AT 4 Vv 2 & w7z E8a i, RETx 7 7 —

<ICHTLE 72— A NREEEZ, ENTEHEFPAICHT L 72— T EBEZEDTWS, 2013 4E,
Science D [T L =27 A — « F 7 « 3 « £ 7= 2013 \IHAGEREIRITN, BEF v 7R

FE%MW~WKTQWK#X7mﬁxﬁ¢)%%wtﬁﬁ¥($ﬁﬂbiﬁ%hto;®£

%K%ﬁéhéﬁb\%é\#hm%&%ﬁ_ﬂﬁégﬁ¥é$«®% HESTWVILN, 55
NA AHIE TCR (T MlZEE) ZHWIEENA L EEFA ﬂ?%ﬁﬁ%($@7l—x1J
BEENTEBLTBY., 2% V23RN T % CAR BIZFHEHREZ M D % CENTHEGT %
FRETH 5o

B 2 HARO @A TIHBERRIIZE - GROEBBITENITEL L HMRTEBS LK
BD2%DTFTHIH, TOBERNO—DL LT, BKRHAY A NVARY & =S MGG A3 50012 b
ENTVRVI ENBHEN TS, FhINA FHFHM T Y27 M2 LiEd L7208, 74
WANRY & —DBERMBI 7% & A O BIR T IR RO R 0720 [ BT Ml 7 a kv
Yy ry—1 BHax L, 2014 SERKICHRBIFMG L7z ZOX vy — IERIRTHRTH 6,500 T K
WO, 79 AI FRZF =AM Z 7 V7 BB, 74 VAR ¥ —oBsE, Mg,
&) BB O BERRE % FEO GMP st <. ERR BSR4 (ISPE) EEAR LD 2016 47 7
YT A4 - FT - A= (FOYA) o773 VT4 A7 7 b—varH{MEEZE L
2014 4£ 11 H 25 HICHEAT & 7z [FAEERSE QR EMEMRE T 238 12X DM Tos
TS BBIC e o 7225, ¥ 54 FHHE, BT - Moty 2 v 7y ¥ —2GHL TN F
R3OS IR — ¥ A (CDMO H3) %M L. S5 FEREOFELZ 3R L T ARl 2 755
TWwa,
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(4) BEFAERKEEOLX 27 M) — - HA4I X

BAE OB THERBIRHIEEO L — b & LTid, EERBEREIEE G TeovbnbEET
BREGE LCORRBET AT I TEROIC R o TET 5 HRMELE L TORED 2 O FET
b0 HIEIZIERBERHESE (BHM) ELTHESNLI DO TH 7205 FHHFEOYIEIZL D,
AERBERGFECTIND 0L LTEH I Nz, FAERBEGEOMHMAIIALZ EIZLD, A
TI) =DM E KB ENBEHENLZ LIZh> T,
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