7 LAERICE T D ERIGE T v RICBHT 3RS

Z0 2 XMy — 7 = v — % v 72 A GE R SR B R R A
iC BT BARRITE [(WIK]
20190327 hik

AERE T, HRRAE L L CEME N2 XMy — 27 2 v 5 —%F% v 72 A 5HH i % 51
B FNREOEOMISZHIE LTwa, LALa2b, 2019 FRRICE T, &
DSECHRREA & L CHEM T T v 3 AEMI R VB R ARRE IR, REZE S ko Tw
2HDTTIRE, SBHEERSLHHEZEL L TEMIN TV EDDZ2EDTH 180 FKERE
e EFEoTnd, KR =7 vy —2 e sV — LfgT - &7 7 LETRE
& LM R SRR VRN IC OV TiE, WAEICE W TIITNTHgE L L COfiToh
D EARKRINIC D AR R & L CEMI N2 afREITE L Zvrd LZky, 20
HIZBWT, WbW 3 BABLEF A VIREDRILL 1TKE LSRR D,

KEFE T, BFEU BRT2 & BiRRE & U CAEEMIR IS T 7 v — LTS O HE5ER
FENTRRE 23 M X LT 2 RPUICHE A, A ENC BT RER it 2 HiE L 72 Et 28
METH B, AMED (EZHFFERAFEE N HAR BRI oEE AR EETH D
IRUD CREZWiEEA =>T7F7) ichwTid, BuEERELN S K EF T LT
AEME R e 7 Y — LT EEL TWwW B3, e LCoircd b, RITR

(1) OBRHNFFEML T/, Lo L, Sz AL L ABIEIR 2T 7 v — LfF
WD R & L CHEM T N3 BRIciE, BRI ICH M 2 —RIFT RO FAR 2 a3 2 4
BHHb, ZOWRRZHLBELTORTEZIT I,

BRPER SR W EE 02 HICAT b L 2 S IE R R B R AR R A <. B
INB Y T v b (BEHERCY & 575 2 S HEBCA) IR L L C O BRI 2SI 78 & 72
T EBHBIZ 2 & R R OB BB LBIC K SR D H 5 Z L 7 & RAE
LA ANVBRE L IIRR IR0 H 5, WRFRE COWEZ X0 HRIATH T L B0HE
THY, THRBEAV V) v I ETI L EDIC, FRDOTHEEN D o 7 “RIIFT R R
72 INTGE T 7 R ERO RO R ETIR O HFE~ DM & 72 5,

A SEA AR VMR AR AR R 12, HARE AR X SRR IC B T 285 B - 2K
B3 %44 F 74 v (http://jams.med.or.jp/guideline/genetics-diagnosis.pdf) 23MERK &
N7- %k (2011 ) IKEEPBETRIZLALEEIN TR 272bDTH L, iz, H
PBIR T NANRE L 13, RECHEEREZ S 2, 51k, 2 TOERHEBICE W TEE R
HeroTn tEZOLNE70, FREREZII LD & T 22 TORRE - HIIRIE & i
HEBlZREFL. 7 LERPEE K- tt2o L CEHZE CHRAb DL 55 X5,
AEELZEEL, @WYIICHIET s Lrkdonsd,



(1) RIEEONGE T 2RMMR Y — 27 v v 3 —% v 72 A5l R 518 5 S 2
i

BRI & L €, BRI R R RATRIC O &, ZEOHICHi 2 HW T, ERHE
B 72 R EREEMETICE W TEIEEI N DO TH Y, @E., RERSED 2 i, SR
BEEUDHEDEE L ITbh3 boRigT,
BRI & L CEMBI NI LT ) Ly —F VAR EDET ) Lgtitet
FEARME & L CHEEES WD BT 7 YV — LRI
GRS & L C I X 4 2 2 BRI Y - < 1 L i A
WFge e LCEMEE N7z LitO~@ITH Y 3 5 @ir o ik R % . BikME & L Cigd
L. ZOMEMEREZBECHRT 2854

BB, v MT LGB ORI, BIRFE ISR T 2 b D TH LD, 4 v 7
A—LFaviey b ORNFICK > TUIEBRE IR T2 2 L AAlRETH 5, LA L., Z
FERBREDOH R TIER V0T, ZEOMICHT 255 1KD b 2 FEEEE A5 H B I
THONTVEHDTIIARWI LICHED k. [HELDEYNCH Y k5> BEXE D 5, Fric, bt
FDORFEWHRE B2 S PEETH S, /2. 2D X5 RO EDIR
HoG& s Th, KEEOBELSE LT L L,

o

o

o

® 00

(2) BEEMICE ) 2 WEHEHE

O WEEAEEAIRE 21T O HEc ik EIETEERGM GBI A Y v ) v 75
HoTH 0, DL HEIEET 2 ) PRI TV L ARETH 5, HEIET
RSP O EE L LT, BEELRD v vt 7 — RUOER DK EREME
BHEEERE LCHBEL w2, Bt EEHMSEE Lz vy 7 7Ly 288
EMRICHE I T 5 2 & BREREMERE OWHE R T 5 2 &, 2EE
PRI EEAFCME LT3 e R AEE L L

@ AEFEAAE R SRR E AR E ORI B v Tt BRRIEMR MG CEE
T Db ORI E % & LB R ERIRIEHRZ HIEE LU, "IRE 75—y 78
(LA CRERRE., EEE T OME. IREF A VAR Y) ZEMEL T
2B AENERE R VIR B AR E ARSI T s e 2 EAlE T 5, LA L, K
P X o TIIwRYID OGN 2 K3 2 T8RN TH255dH Y. K
RIS &

@ MEOTEHMEBZ NI TCAHPTH - LW ZHEET L & THBH, ZOMEIX
MAFE LA L S 21EWE 25720, REOEIBRTOFHA X, BEOEREZ B &
T HHYE F 72 1FEHME & REEEMECREEE A Y v T — 7 & OERE
ORI ERACHEEE L 2036, 0 Rl %2 201 TIT W, 2RIV RLICO W
by R E T &

@  —XBIPT BAS MR O TR AR R PR, A4Sl TE) 7 &I T 2 ATREE .

2



(U

KT R N2 XN B AREMED B 0 . BEE O B e & 37, W [RINE © AT % AR
T528 30T, WMEPHEIEZ L ORKESDRLEE IC O EY) 2GR ML %2
THOLBEFELNWI L

Lo Ladn, XA RICBES 2 HATOFHIE, AROMEHDFHHE DN F
VAREELTEI RS Tt (KkomEOHIIEZS < ¥ THIED KK D Z W<
HY, ZXRIRIC DT OFRAIEMAE NI & 2 DIIAKEFH & 72 5)

BE TR 7272072 5 2T, REE - Tk o ks EE L, BEAR
A - Mg OEEHICAEIEE ZE A bR 2 ZRINFTRS R W S =55 0K
FLOFEICOWT, JFAlE U CHMERNICHICEAL 72 L CiEE L (FE 2), FE
FICHHELTDIHHIZ e, L, Lz ETHIO W TWAHERND H 5 Z
EHFHAT L L

BB EARTHCHRED X 5 ICARNICEE#GRZIEZ 5 2 & BWEIC 7 - 72 FR 7%
ENTHi 2 T R O R AT R 23 A8 E o (e B4 LI £ 37 D 5 A I T
REZIRZTROEE (REAN) & 2otz AEHFCRHRL T LI 2T
E2X0 AR AAMELZAEL B 2P Ly (KE - #HRe
Iz TRE (REA)] X, MEROFHEOHRICFFE L CnihE, Hod
U BERNOHKCHBNELRENRECOWTHLINTVE I EHAEEL
(L IBALNDEZLICDWTOREPHERETE LI LBEFE LY, 72, TOFREA
fiFRFELEALETELdTELL, BHREATSZ LD TE D)
FEROWAEEEBE - FIEIC o cHNCHREW - LT, BEDA v T —LF -
avieyv b EGLE

A TR R TR B R E AR 13, ERCICR <72 & 9 eflliioftic, 43 L b —
KIFERDEFONZHERNEL A & MENEBRAIFO N VEAELED S
e, BPRRIEECHRNETH L 2 LT 2R A Db b 2 b, %
O LR ~OREIIREVWEEXONL, TNHLDI LITMAT, BE%
HET L HHCPHRE~OMRZE LA MEN OB A Y v ) v I BEECTH
5Z¢

N7 EEBRERFEERE N R LMW N B GE 1T, WY AR REEE TN L CH
L. MEZS2 28k, BEOHBENICIGLZA V74 —LF - TRV %G
LTENEFE LWL

I
L,

(3) MRALHT D FHHIHA

@

@

INFTORE L Efi L 2MmEKR L OEROMR, HYEITT> TE 2o
WEFE T OB R R E S RE S W 2 B
AEEFBEOEREEZKR I L w3 RR 2R, ZWz2lEET 5L %HE —DH
fedsbDTHb e

BEDREFEZ L Z LT 2 RIER AR (RN Y 7 v ) B8RO 2 WEeElE

3



® ®

(LDZDTPHEINIMHER) LHOLLRWARENELRS S 2L (F3),

W OMHEEIZEROEATH Y, ZREOMLEEL VITODWZEEARETSH 2
e, LaL, BEDIERAZR I LT 3 RINEG TERB RO o728 LT,
EHICHBEEICHE PO LIER O A2 &, SR o@BEEHECHAREICO VT
HO k2 IR AW b, AMmTPRICERRFEL G2 271 H 5
z

¥ 7o RERIC O VT oL, BRI CORKROET) & B oFRICE I »
ThINZbDTHE, MROBMAERICLVFHOMALERT L LicX
D, BHBRAEH I NS A[REERH 5 2 L
INFETICHMENLL DB VT AL VBLETFOLERTHE LY, RnEX
NTGEIEFERIC K - T BMOEKRRE R EBLEICRE L, T HICHEICH
HTH20EIPIISEBROMERREREASBHRTIMLELH L EELH L L
LBDNY T vt ORNERERETT 2720, BE oM & oligkE o
AT & BRI TV, T 2 2 e DEETH 25518 H B L

KMy =7 2 v —DFEMNARRAFICL D, K& REELeR Kk L2
Hanhmnwi b ds7-0, —RUFMRIHL MR LA, EBialEEE T EST
5HDTERNWT &

fFo 02 —RWFTH (REDFEER TR ZifkE G Th T 3 AlRetEs
H Y. IMAEE OEFERECHEBEER, FMiTEha LIBT3 REESH B L
—EOMEHE (E4) <, BHECIERLBEFRO RV EHE X b 2iRNAR (Z I
B 28%Rans22s, 27L, RTCORWFTRARRINE DI TR
¢

TRIFTRIC X o TR TP E 3 KRNI 2 0k GRS - THiER E) 28
borGH e WEARHE L

R RBARND B O FIMARE I DHEL 5 2 2 [REERH B &

BRI - TIRE R & OIERTFTEL . BERAN - EE OBEEHICHR L F 2
b5 RIIT R GERIEHEECIERREIRE R &) PR WZ I NG5 Iz Z D
WMERBINICIEAT 22 R TELT L, 2L AREMEIEHL ARV LA, &
g2 b 7203 HEbHL L, L, TR L 72 ETHIS T B HEF] D
HrTl, Ibic, WYIRLAL I v/ CoOERBESCEREHELAETCHE L
FoNFRD, ZHONRTH 2EEDEKNTH 2 ~RINFTHRCTH 25, EEL
BB RN R TH 2 2RI HE R G A b H 5 2 &

WRHIPNETH 25HIC, ZRFTR DO 5 b | BHRETHLED & 2 BB R 72
INTHET BCMBERE ICIARAIERTH - Th /NE~DEER 2 KA H
W RV, RS 5 2 LI X 2.0 AN B I Ow T, HaIEE LA D
DBEERE L AR HZ T L



iB)

@

MRAERTE (AT R KT ) AR NCRKIEICODEIEE 2 5 2 5 5ah
bl MEHOBIEAY V) v LT, MERRICS L COTFHRA A X
VAFESRHELAEVETI CLAEE LW E (F6)

Wfge & L CbT L 720550 (—RIFT R R N RINFTR) ZERMEORR L LT
BOMICHT 2 A ICIE RIS I - T EERELAE R I D 2 L 2SN
DERICEHAL Tk < 2 &, MERMRA T & LTl FEMT 22 &, 2 DkF
ICHERRREIC O W CORIE DR #ITH 2 &

(4) WERR oW

@

DR L B FERSPIANEE L vy 7 7 L v R (% 25— Fosao) k|
W, BRMEROHME, EinEE - 8mh v vt ) v Z7OEMFETH 5 HHKER
HMESREELEH Y V& 7 —FOBRFIRERLEOMPUHEE L 725 % 44
Ay oN— & UCERARICRfE L. Al e 5 210 e r s s s R A o 8l G S %
BAGE CRAIICHRET T2 2 &3 L vy, LEICIE U T, HP5E 05 F 1
BOHME | FEBICT 7 LRI 2 1Y U 2SS, M%7/ LT cBEb 3
NAFAVT =T AV Y V(P 2T 4y 7 TFZ= b Y), Bikhili, KRG
B EARSINT 5, ik Tld, KPR ON RO HMR % &2 &0 72
IFRAN—F NIV EEET LB TERVRID A ICHEI NS 20, Hh
s LB o (i < AR BRI R P RE R B R AR A O MR 2T H) L o TR
iRy VT = 2T I E DD D

IFRAAN—= AT, BRI LCUTOHESRE SN LENRDH 5 T &,
(A)BEAER O Z L E O GHEREREOSGS X DHBIXE TN
Z &b H3), (B)VUS(Variant of Uncertain Significance) 2> 122 % 2> D ¥, (C)
—RWFTR « ZRIGPTRICEY T 2 2 0¥l ((B) (C) A bE THRNZ LD
W) . (DGR FIE O FIWT (FE & hz—RIWFT R - ZRIWFT R % & BRINZE
SUCBE T 2B OB, THREEOERICET 2850, (B) MERERTEam
BR~ORE RRFEROE, ERoRMEoER YY) (B3EX 1)

I F R AN— P AT, BERBR (—XR) 280Xk 5 1cBEGEICL -
TIRMREA) - MFE A2 EDTHREITS 2 &

T F R AN— PSR TIE, — R R OBE 2 — OFE TH 2 25, “KRWFTRIC
DV, BIETFIEORZAZMEICERELAERS, Tido B) Wrnd k&6
N RE D DOVBEAET B h, MERBRES LA, BRIt 5 B4R 7R 2 Y v b i
2o, BRICBR L CORER L Z DTTEICOWTHaiEgT 2 2 L KEITIGL T,
TR RO 3 B OBERCOEH E S D EMR DR A CitEEr T2
&

WFgE e U CEM L 24558 (—RWFT R R ORI R) % R AEOFEER & L <k

5



AT BEEL FHTE UCHERINGD b, BRBREREE COMERESLETH 5,

(5) BRT~_E RIATA

@O BEE - THRESEEL, BEARAN - EE OBFEERICH SRR T, WA R
THdILHPHERTHLHDICRE Z L

@ BRI AR RE R AZ RS L <k ClinVar R E DR T — X X — R
pathogenic & D AEERIN TV LFER RN EAR L T2 L GET)

@ MHEPHEERES TRV BEPIEH BN EHZ 52720 (AfE 2 1E
Wiz T EEBEZNLRH Y, BEREES Z L BHL A TRV IR NRE L
rwnwok

@ BTRNGER I Em~OEEMECIRE - THOMREME R &2 bR 2RI N
T v % ACMG ( American College of Medical Genetics and Genomics )
recommendations! TIFE XN T2 59 BIL T EF LD T L

® IEFERREZWICHI S N aFTRIE. BEARN - 55 O MRS PRI E A % 72 T
REFHREETIIvwIicd vz, FEBIRSRE LAawvn &

(6) —RIFTROFARICE T 5 HERM
O FEROFIRFEICOWTHEREZITY 2 &
@ HBEOEEZHME T2 HYEE 2 IFEME L, BREEEMECRTEL A ¥
vk 7 =7 ¥ OBURER O EMR O EEICGHEEE L CRERBIRZfTY T &
@ #ERO, BERAAKRPIMBEE CHT 2BERICOWTTEAHNHEIT) 2 &

(7) =R R OBIRICE T 2 RS

O BIRFLICOWTHEEECHERZZITIC L (F2)

@ FHHORTAENR DY FAIRTRE ZRINITRA R WS N o 581k, —X
(AT R DR RBHDERICZDBERIEA 2 T &, BIRTRE RIFTR AR W X
N oz LI RINFTABFELRV E2EKRTIb 0TI AN &IcH
N el

@ BRI NE R RBEE L 256, % OFR I$ B ARES P R S RE S 7
VeI - BUEY A Xy 7 ORI REEAY v v o R T
X2(RHIOT, 774Ny — DRI NG ITiT) 2 L

@ ZXFTROBE F 2 B DN OBERCEME L o#fE 2T 2L, §F
I, MERXPNIC Y EHMES W WG, HRERA v MY — 7 oz iEM L
o BETFERTMOREBLE AT V7 — R EICk ) BMERTIMEL o
T YR & R RSB S 9 2 BERHE & o 24T 9 2 &,

® F RIIE U TiE, FIEFICREE vz [ RAVAT R AR o (@RS I %

6



SEOBGAIC, R R A2 R A TR OEE ((REAN) ] ~0Hig% 1T - TEE ~D
BlEhvve) v RET 32 LGES)

(8) ML 7Bl A 7 v V) v 7L B - 5k - MigE O i
O —XOKCRFTR 2S5 iz BFE L Z olifgE IC o Tid, EMN R —~
A7 Vv AFICHERICK O F 720, X ViEACEERCcoFREA Z M5 720,
WEe B h v v ) v 7%l 24 I v /S CEMT L
@ IMgEBE—ZREE AT 2 2R 2B EFIRE % Ehii© & 28627 L <
BLZE

(9) Zofth

AREONR L LTl ATEMIE RS OB EFGER T3 4 ViR GRERC~BEER T
BET T2 D) 3 MESMICE RN RIZAEC A Rvd oL LTEEZONR L 1T
LT, L2LAadb, ZROBETZ2ETER TS A VICE W TIE, YYIEEL Tw
B o e BIRFICERBRCZINIAREREDDH L b, RKIEEOFEZT2SE LT
BT EBTES,

A A R S MR B R AR E DR O BRI R BIZ A Y v ) v 7D H Y Hr 721l D0
X, SHRISICHAIL TR LTS FETH S,

BB ENZLEICOVTIEARSE OBEIONRE LTnZrwnys, HEICZYT 2125 L
T30, SHIDBICOVWTORTLHETDH 3,

(GE1) ek MBEFMPTR - ZRFTR] LRi#EI b 2 2 03% 0 o 7223, RIEE Tl
W15 7RI AERICO W T, AROREDHINTH S [—XKIATHR] LARDHII Tl
WOMEHTR & 7o T 3 8I5 T [ RIFTR] IS TSR & 283 2, [T
AR W) HEER. BT THUMITHNRTH 2 2 L DEFBIENDEEHADH Y, AL
R L OGBS FICE S 2 L Icb o R 2 06 TH DL, 20 [ RINFTH] DEE
X, KRERHHZ B SO H 2 ACMG D \» 9 "secondary findings” DEFR ¥ & 1345 T2
5, KEKKERESDEHR T, "secondary findings” &, [FiFIZAZHKA T2
L2 AL L, 2oEMEOMRIC X 2 D SRMIICHRERT 2] LElEnTH Y, flk
LT TACMG (3 \22>75 3 K H ) C b KBz 8 R AT 2 17 5 BEE 1X. 24 OREB
HPEDIRK 722 ) T v P2RBEITNE LT L] LH5, ACMG D
recommendations®? C(%, 24 #EH (HTEIX 27 JRE 59 BIn TV ) % HEE 2 Opt-out L 7x\»
RO, BliC~2 2L ZkdDTHY, TNTHNERDL R W I N5 % "secondary
findings” & FEA CTW 3, L7255 T, ACMG D\ 9 "secondary findings” (V6L - T B
ERBYVFHATRITREDDDAZIE LT LBbNs, LaL, HKHETIE ACMGSHY E
faf V% actionable 72 b D L [RET 5 C L I3 E /2T 3, actionability (3FH & ORI T

7



5b DD, KE L L "secondary findings"DERZ AT & idTE v, 2
TEFRT S [ X E] 1Tt BRE - THERD VR T REDDLEZ 5 THWVDH D
BB LICRd, ZDI AT, FIRITRENLLE I DI F A= P AR VICEWTHEEIR
Wt 2 W ERDH 5,

(F 2) =Xt ROFIRAmEIC oW Clid, RERTNICEM 2 H\w 7z BT, FRATICHERE 21T
ITeERFMET B, £/, FAEOMEIOHEND D S 2 & bEREL T BB H 5, i
Jee LTOMMTICEL Th, ZRIFT R EED N, BRRA & L COMEMRA S HE & 72
2GR EEL T, FANCHERREDOEMMICOVWTHERMELT 5 EBEE L,

(GE3) —Mkicex 7y — L@ s T 2 2R IZ, # 25-40%, £7-47 ) L ClE,
¥ 50%TH D EMEINTWE Y, LHEMIE RN E 2B X 258 132 W SR DR
DI GRER, KEFEOERE, X HICIIENEEOMIN kR YRl T 5,

(GE4) e sy — LB 2RI 2 L. ke LT DIER T RIFTRICH 7-
2 AEFEHIE RV A RS X N5 & Wb T 328, U RIVATH O E HELK I E O RR
JiiE TR B 912,

(7 5) Anticipatory Guidance. MEFEMEHTIC, MAMLRE LB CZRICEEI NS B9 H
Ficke Z 255D &Lz e 3 2 BRI xS ik EEBRER S ICEZTL
5T &,

(F 6)  BURCIXATEMALR VMR E R ERAE 1L, KW oEEMEE RS DN BIE
BHCEBI NG Z &A%\, ZOREDOIRNEEL B X N CEMAHEE I N 8EEIC
k. BHICb 7 2[RRI DIBR EHoHER) 205 Dfifil ("end of diagnostic odyssey”) &
W XS, FEROFEL 2 L LIECKOICEDR D L WO PEMA LD 5, —77, &
CHERETH 5 2 & OMEE R TRIEIEEIC X o TEMN 2 &, Hr7- aaghnicon 3 2 80
DL I, ZNFETOET Ay P —27DWELRBET 256 MEIN TS, 4T L
b ”diagnostic odyssey” D#&bH 0 T7Z <, Hi7z7x“odyssey’ DIFE YV TH L L DA D B 5,
T HITHZEE D R X e WIS PBEIR RO GG O LM A EIC O W TR, X
LR 25HBOFAVBLIETH Y, BUR, #RO V2 A B D & 5 REAR% O Mk He iy 728
mhw ) v IREETH 2 V0, BARINICIZ, FEERDI DD > TRASLKIED K
M ay 7 2R T2 ehHDB /7T, broTTo2 03575 —RbHb, £/, K
WEBRPRBODL OB oG BICIIL LT EI LD, PAoTHELOPERVEARED
K252 dHb, IHIC, ZRUFTROBEICIIERICHREL 5 T 2089 v, Bk



DEEFRHREZILZ D208 IO VTHIRICHEESE T2, =" =X - A+ %
B0 T22L2H5,

(i 7) Likely pathogenic XU 7 v b DR IZ DWW TIE T F Zo%— b oS3 )L CIHE ICH
AT LTI L, T, MMRMUMRERKEECTH->TH 2 v 37D C RIS IT4E
L2 vy AER - 7L — Ly 7 PERBENCHNE AR LB D720, R
BRI A v AR E LTHESZLL TR ZR XD S 5HORRTH L L PLETH S

(7F 8) {EFFEHICHKL D R R OIS ~DIGEIC OV TIE, TFERERAS S
BE~NMTO CEZ2FEAHIE T30, BEDRIRALICX o CRIEREI OEETZZ &b
EHEh b,

XCHk -« ZEER

1) ANTICIPATE and COMMUNICATE Ethical Management of Incidental and
Secondary Findings in the Clinical, Research, and Direct-to-Consumer Contexts.
Presidential Commission for the Study of Bioethical Issues. Dec 2013
http://bioethics.gov/sites/default/files/FINALAnticipateCommunicate_ PCSBI_0.pdf

2) ACMG Board of Directors.: ACMG policy statement: updated recommendations

regarding analysis and reporting of secondary findings in clinical genome-scale
sequencing Genet Med 17: 68-69, 2014.

3) Sarah S, Kalia ScM, Adelman K, et al.: Recommendations for reporting of secondary
findings in clinical exome and genome sequencing, 2016 update (ACMG SF v2.0): a
policy statement of the American College of Medical Genetics and Genomics. 2016,
Genet Med advance online publication, November 17, doi:10.1038/gim.2016.190

4 ) Sawyer SL, Hartley T, Dyment DA et al.: Utility of whole-exome sequencing for those
near the end of the diagnostic odyssey: time to address gaps in care. Clin Genet. 89:275-
84,2016

5) YangY, Donna M, FanX, et al.: Molecular Findings Among Patients Referred for Clinical
Whole Exome Sequencing. JAMA 312: 1870-1879, 2014

6) Lee H, Deignan JL, Dorrani N, et al.: Clinical Exome Sequencing for Genetic
Identification of Rare Mendelian Disorders. JAMA 312:1880-1887, 2014

7) Olfson E, Cottrell CE, Davidson NO, et al.: Identification of Medically Actionable
Secondary Findings in the 1000 Genomes. PloS One 10:¢0135193, 2015

8) Jurgens J, Ling H, Hetrick K, et al.: Assessment of incidental findings in 232 whole-

exome sequences from the Baylor-Hopkins Center for Mendelian Genomics. Genet Med.

9


http://bioethics.gov/sites/default/files/FINALAnticipateCommunicate_PCSBI_0.pdf

17:782-788, 2015

9) Mi-Ae Jang, Lee SH, Kim N, Ki CS: Frequency and spectrum of actionable pathogenic
secondary findings in 196 Korean exomes. Genet Med. 17:1007-1011, 2015

10) Gambin T, Jhangiani SN, Below JE, et al.: Secondary findings and carrier test
frequencies in a large multiethnic sample. Genome Med. 7:54, 2015

1 1) KwakSH, Chae]J, Choi S, et al.: Findings of a 1303 Korean whole-exome sequencing
study. Exp Mol Med. 49:e356, 2017

12) Sapp JC, Johnston JJ, Driscoll K et al.: Evaluation of Recipients of Positive and
Negative Secondary Findings Evaluations in a Hybrid CLIA-Research Sequencing Pilot.
Am ] Hum Genet 103(3):358-366, 2018

1 3) Krabbenborg, L., Vissers LE, Schieving J et al. :Understanding the psychosocial
effects of WES test results on parents of children with rare diseases. ] Genet Couns,
25(6):1207-1214, 2016.

14) Rosell, AM., Pena LD, Schoch K, et al.. Not the end of the odyssey: Parental
perceptions of whole exome sequencing (WES) in pediatric undiagnosed disorders. ]
Genet Couns, 25(5): 1019-31,2016.

15) Tolusso LK et al: Pediatric Whole Exome Sequencing: an Assessment of Parents'

Perceived and Actual Understanding. ] Genet Couns 26(4):792-805, 2017

10



AMED 7/ LAISEFLAEHEHEM T 2
7 ) LGRS O BB~ DA H 2 RHE ST 2058 (7 7 LBISEIFTE D HEME I (R 2 AR Rk

B 3% )

[EERE oY 7 LERD

WrFepise RS
WERRSE M HE
WERRSE M HE

WERRSE M HE

WERRSE M HE
Wretn &
Wretn &
Wretn &

Wretn &

Wretn &
Wretn &
Wretn &
Wretn &
Wretn &
Wretn &
Wretn &
Wretn &
Wretn &
Wretn &
Wretn J1#
Wretn J1#
Wretn J1#
Wretn J1#
Wretn J1#
Wretn &
Wretn &

/M2 IR A
e
JIH &

TR —

IS
g 2
EARE
=EHE

A=
[LIFH 5251
RS

AR
mOEZ
P IE E A
e
TP
HAKIT
Zl g
AHAE
e =
mINER
7 H Bt
[ 27
i FH (EAST
VTR

Y] 72 B D 7 80 DUl R f 1 B 9 % W5

KRR EBE R AT SER IR M B S - SRR
TR R AR B E A SRR R I 5~ - RRAI R
HAL KRS LA T 4 A A H AN 2 B TF2EY
%Ay el v o

EAEM - WREEE e v 2 — AT A AN T Lk
VR —

FLIREERER 2 R A B AR PR o

FHE KRR BB AT e R SR G
ENZEBRERA e 2 v 2 — 7 LERSRER
BRDOKEFRFERFGE ABSUCRIKEFEVTRRE 2
A7V ATV REL EEAY VY V7 a—R

E VBRI v 2 — 7 NEESCRE R A
Iy 7 RNV 2 —F v 7 AfRITHEREE
KRR EBE R AT FE R IR MBS - SRR
RSB A BRI I w beE s -2

I LR e [ S 2 A T 2 R

FHE KRR B B AT e RS R G

FHE KRR B B AT e RS R G

KRR B EE AT TR B R R I
BAPHEERIRY: WA
BEHEFERAN A R TR PE i NP

[EZAGH - AR ERITIE 2 v X —
FLIREERF A 2B I Jinbe

R R R B BR AT FE R Bt i B 2

B R R B B AT FE R Bt i B 2

B R KB BRI FE R Bt fim B 2

i LR R e [ S A2 A T 2 R

SRS W FEHEE A

TR RS iPS M7 AT
RSB A2 BRI i BB s -2

11



Wretn & FRiize TR CHHe 286 - SR 7 —
Wretn & A AUKER R REE SRR B Y —/ BT
¥ IR

Wretn & JIEEFE  RERFERFAGE AR E R B - B R

Wretn & FrESE  BECRAER A I R baE s 12250

Wretn & SURHET BRI R b 12250

o £

Wt im%ﬁé HHESRER A B AT SRR B - BT

A
KRB DRI H 720, HANEEEY S, HAELRA Y v ) v 7¥a, HARETZ

Frn, REEEFERTIERSHE, FX0. S oRNACERZWEZEE LA
R eb? S Y/ D=

12



SZ1.

NGS?

RETCHRIT ST

=

Analytic Validity® F = v 7
(DHTHIZ 1)

A FRMTHE SR ANIE L WD o0 )l

Clinical Validity® F = v 7

go)l)ll.

FASTQ file B) BAM file
¥

Tab-separated values (TSV) file
Variant call format (VCF) file

A

BRESH
B 5L
TR E

(BEPAREIZEHE)

B VUSH. TRV EH D HIMT

c —REIFF R A ZREFT R B D FIlT

Clinical Utility® F = v 7
(BeARRE A

REINT-ERICEHET 2HEED

D | s\ FprZoE®SICET 3R

B | VUS (variants of unknown significance)

Pathological variants

| e
Primary variants

D

Secondary variants

YAVAIN=Y 7
WL =R BT

(T X/8— k% JL)

D ]

ELSIDBEE
(fRE. =, £SER)
Bmhorte) vy IRNEEED

\ 4
Primary variants

v

Secondary variants

BLhv V7280
FIROMATT. EERM

m

|
e}

EE SR

E’

v

a R IF B



	ゲノム医療における情報伝達プロセスに関する提言その２初版
	14.2_参考図1_NGSデータの流れ180809
	スライド番号 1


