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Potential diagnosis: Paramyotonia Congenita (Eulenburg)
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According to the European Medicines Agency, there are between 5000 and 8000 distinct rare diseases in the

EU, affecting between 27 and 36 million people.
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("Coming together to combat rare diseases" WHO, Bulletin of the World Health Organization Past issues

Volume 90: 2012 Volume 90, Number 6, June 2012, 401-476 &£ Y)

20D, BMNERRTFOY A MERETZE, BMIELIEIEDI N TWETL, LHE I D5000hH 58000FE5E DIHE
M3000FEFE & WHTRIE, ERBEE LTHATh TWAWI EAEKLTWS, X, 9000EA+BILEENN TV

BRS VT4 TRAKDOD T TR—IEHEHET 5,

At the same time, in our market-based economy, more than 9000 rare diseases lack sufficient investment due

to the relatively small patient groups.
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("Charities and other funding organisations" EATRIS, 2014F12812BFE L V)
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In the EU, as many as 30 million people alone may be affected by one of over 6000 rare diseases existing.
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80% of rare diseases have identified genetic origins whilst others are the result of infections (bacterial or viral),

allergies and environmental causes, or are degenerative and proliferative.
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50% of rare diseases touch children.
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("What is a Rare Disease?" EURORDIS, 2014128 12HFZE L V)
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Rare diseases affect 1 in 10 Americans, 30 million people in the United States, and 300 million people globally.
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How many genes do we find today?
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At present, Ensembl lists 22,619 human protein-coding genes, which is 286 higher than the 22,333 protein-
coding genes in NCBI's RefSeq database [37].
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Currently, the average number of genes listed in the human gene catalogs appears to be somewhere around
22,500, with an uncertainty of around 2,000 genes.
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So what is the likely answer?
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Our personal best guess for the total number of human genes is 22,333, which corresponds to the current gene
total at NCBI.
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This number could easily shrink or grow by 1,000 genes in the near future.
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However, recent analyses make it clear that even if we agree on a complete list of human genes, any particular
individual might be missing some of the genes in that list.
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The genome sequence is complete enough now (although it is not yet finished) that few new genes are likely to
be discovered in the gaps, but it seems likely that more genes remain to be discovered by sequencing more
individuals.
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Additional discoveries are likely to make our best estimates for this basic fact about the human genome
continue to move up and down for many years to come.
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"mitochondrial disease" "tandem mass" #7 9,260 {4
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FRLTWBXMEZ W, RUOIELEIFICODVWTHATE X0,

Haas, Richard H., et al. "The in-depth evaluation of suspected mitochondrial disease." Molecular genetics and
metabolism 94.1 (2008): 16-37.

Tandem mass spectrometry (MS/MS) is an increasingly popular method for amino acid analysis due to its

relative low cost and high throughput, though it poorly quantifies glycine [16], cystine, homocystine, lysine,

tryptophan, and GABA; most of these are neurotransmitters and/or involved in reactions.
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DEATH S,
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Generalized aminoaciduria along with renal tubular acidosis and glycosuria comprises renal Fanconi syndrome,

which can be seen in mitochondrial disease, particularly those involving mtDNA deletions [18, 19].
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"mitochondrial disease" "fatty acid oxidation disorder" 9 1,050 {4
"mitochondrial disease" 9 411,000 ¥
"fatty acid oxidation disorder" #J 15,500 {4
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("Aging, Disease & Mitochondria", MitoAction, 2008 & V) )

"You think, "My daughter is 4 - she shouldn't have these problems." But if you were 94, you'd say, "That's part

of aging." '
[FADIRIFARARD L —ZABEIEZD IFTHAWVD] EBBWIRZTLELED, LHL, HET
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Eva Balcells giggles happily as she plays on the floor, but the 4-year-old moves with the deliberate caution of a
frail elderly person, her arm trembling as she reaches in slow motion to grasp a toy car.
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The same type of power plant failure that causes Eva's body to go awry is now being implicated in some of the
most common ailments of old age, and the possibility that mitochondria play a central role in aging is drawing a
surge of public and private investment - into everything from understanding the basic science, to crafting
antiaging elixirs targeted to them.
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Haplogroup Fic Sample # 235323

The letters designate the base that occurs at each of those positions in place of the entire CRS. These are digtinctive of this sample and
may be compared to other people to confirm or mile out common descent, providing genetic evidence of genealogical relationships.
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("Proposed amendments to EU Reqgulation on Medical Devices are counter to patients’ interests and
unworkable, says ESHG", 3— 0O v /S AEERES L V)

Recent amendments to the proposed Regulation on In Vitro Diagnostic Medical Devices (IVDs) currently before
the European Parliament will restrict the rights of patients and doctors to carry out essential genetic testing,
says the European Society of Human Genetics (ESHG) today (Monday 7 April 2014). Furthermore, an
independent legal opinion now shows that the European Union (EU) has no competence to enact the Regulation
as amended by the Parliament.
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The new Regulation was proposed by the European Commission in order to bring the regulation of diagnostic
kits or IVDs up to date. The ESHG has welcomed the Commission’s proposal as it will ‘improve the quality,
safety availability and oversight of IVDs marketed and used in the European Union.’
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However amendments, proposed by German MEP Peter Liese, call for mandatory detailed genetic counselling
to accompany every genetic test and hold the person carrying out a genetic test responsible for the rights,
safety and well-being of the test subjects. The amendments say that genetic counselling should be appropriate
and comprehensible and that it should include medical, ethical, social, psychological and legal aspects. “These
are praiseworthy objectives with which no-one would disagree, but they are well beyond the scope of a
regulation on the safety of 1VDs,” said Dr David Barton, from the National Centre for Medical Genetics, Dublin,
Ireland, speaking on behalf of the ESHG.
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“Medical practice, including genetic medicine, is organised and delivered in many different ways in different
Member States. This proposed article encroaches on this diversity and seeks to dictate in detail the
arrangements for every clinic where a genetic test may be ordered. It insists on the direct involvement of a
medical doctor in every patient interaction, where, in reality, it is common practice for genetic tests to be
ordered by other healthcare professionals such as genetic counsellors under the supervision of a medical
doctor.
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Cost per Genome
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(1) the use a logarithmic scale on the Y axis; and (2) the sudden and profound out-pacing of Moore's Law
beginning in January 2008.
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The latter represents the time when the sequencing centers transitioned from Sanger-based (dideoxy chain
termination sequencing) to 'second generation' (or 'next-generation’) DNA sequencing technologies.
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Once you obtain your Genetic Information, the knowledge is irrevocable.
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You may learn information about yourself that you do not anticipate.
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The laboratory may not be able to process your sample, and the laboratory process may result in errors.
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You should not change your health behaviors solely on the basis of information from 23andMe.
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Genetic research is not comprehensive.
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Genetic Information you share with others could be used against your interests.
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23andMe Services are for research, informational, and educational use only. We do not provide medical advice.
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("California Orders Stop To Gene Testing" Robert Langreth, Forbes Staff, Forbes.com LLC™, 6/14/2008 & V)

California becomes the second big state to crack down on companies that offer gene tests to consumers via
the Web. This week, the state health department sent cease-and-desist letters to 13 such firms, ordering them
to immediately stop offering genetic tests to state residents.
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Two closely watched companies that offer consumers information about their genes have received licenses

that will allow them to continue to do business in California, a state official said Tuesday.
HEEHICEGFICOVTOBBRARELTWS, ZD0OR%EN, BMEICERINDFT, AU 71
ZT7MNTEHBZRMITDIENTEDRFEZZITE. NOBEENKERICIHAD L,

The licenses, granted to Navigenics and 23andMe, should help defuse a controversy that began in June when
the California Department of Public Health sent “cease and desist” letters to the two companies and 11 others
that offer genetic testing directly to consumers.
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23andMe provides ancestry-related genetic reports and uninterpreted raw genetic data. We no longer offer our

health-related genetic reports. If you are a current customer please go to the health page for more information.
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Published Genome-Wide Associations through 12/2013
Published GWA at p<5X102 for 17 trait categories
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+ ELEVATED RISKS

4 Elevated Risks Your Risk
Type 2 Diabetes 341.6%
Alzheimer's Disease 14.2%
Age-relateq Macular 10.5%
Degeneration

Calarectal Cancer 7.3%
Type 1 Diabetes 2.1%

YOUR RISE ANERAGE RISK

Type 2 Diabetes

-

1.
Alzheimer's Disease
Type 1 Diabetes

Esophageal Sguamous Ca

Traits (a0

REPORT

4.5,5% 27.8%
35.7% 22.8°%
10,13 4,074
2.1% 1.0°%
0.4 3% 0.36%

See all 122 nzk reports...

RESULT
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Eitter Taste Perception
Earwax Type

Eve Colar

Hair Curl 2%

Deoes Mot Flush
Can Tazta
Diry

Likely Brown

Slightly Curlier Hair on Average

See all &0 traits..

Inherited Conditions =n
REPORT

Average Risk

25.7%

7.2%

6.5%

5.6%

1.0%

RESLILT

ARSALCS

Agenesis of the Corpus Callosum with Per pheral

Meuropa thy (ACCPR )

Alpha-1 Antitrypsin Deficiancy

Autosomal Racessive Polycystic Kidnay Disease

ERCA Cancer Mutations (Selectad)
Beta Thalassemia

Eloom's Syndrome

Cengenital Disorder of Glycosylation Type 1a

PMMZ-COG)

Drug Response i)

Wariant Absent

Variant Absent

Wariant Ahsent
Wariant Ahsent
Wariant Aksent
Wariant Ahsent

ariant Absent

Variant Abgent

See all 53 carrier status...

REPORT RESULT
Warfarin [Coumadin®) Sensitivipy Hpdaka Increased
Clopidogrel (Plaviz®) Efficacy Reduced
Proton Pump Inhi bitor (PP Metabolism Intermediate
Abacavir Hyparsensithety Typical
f.l_coh?l. ':_onri.nmptncr, Smoking and Risk of Typical
Ssopnages ancear

25 drug responsa...



"See all 122 risk reports..."(ZETI12HBYRILR— 2R3 )20 ) v 095 E, ROFITTT L HIZ. "Health
Risks"(B2EE LD 1) 2 7)DR— I HAKRS . "CONFIDENCE"(S1BM) 4 & DRTABMINT WS, ALY T TR—Y
DOFT_EH 5 "Elevated Risk"(FEH &L Y EFR L7 ) R 47). "Decreased Risk" (& Ui LY 2 47), "Typical Risk" (¥
B 20N aHhNhTWD,

Elevated Risk

MAME COMFIDERCE YOUR RISE AN RISE COMPARED TO AVERAGE
Type 2 Diabetes 46.5% 27 8% 1.467x%
Gout 357% 22.8% 1.57%
Alzheimer's Disease 10.1% 4,0% 2,54
Type 1 Diabetes 2.1% 1.0% 211x
Esophageal Squamous Cell Cardnarma (ESCC) 0.43% 0.36% 1.21x
i‘:ﬁ‘i‘;&?‘;jﬂ;ﬂﬁmi“ Fardis 0.28% 0.23% 1.22x
Bipolar Disarder 0.15% 0.10% 1.
Primary Biliary Cirrhosis 0.14% 0.08% 1.72x
Abdominal Aortic Ansurysm i +
Ankylosing Spondyitis ok +
Baehcet's Disease ok *
Brain Aneurysm ok +

QEETTIVYNAI—ROBREFHEENI0%ET L TVWEEIFTAL, BEFOFHES THA>TWD, 2FFFOD
HMAAFTEAQAVDT, RS, ThiFEFWEICBAZXRSEHE L TRBEAEZBEATWOTEAVWAERDN S
o 283andMe® 7 OJIC& B &, ZOHBIC—E. 2013F9HIC. FILYNA I —FORERR & HT DICALTL 524
MXEWHT, FYEBREDICYIYEZL T &R INTWS, BETIE, EFlzRRrItE2E, 7V7ATHEH
HHATWR I EDRRRINS, FHOR—VIFERDODISAMNEEATWTCEREENELZ2D2E LNAVWOTER %
AE—F2DILE T2\,

BT > TR W, "Health Overview"*. "Elevated Risk"®» = 7 R—I %5 EIZ"SEE NEW AND RECENTLY
UPDATED REPORTS »"(#ifi8 S UREEHINLR— b Z2RR)EVWD ) VI 8H > T B EED WL REIEE

RiIZEFEDRVITR=INRRIIND,
Latest updates
MeAME CONFIDEMCE WOUR RESULT LAST UPDATED -

Mo tapics faund,

Recent updates
MAME CONFIDENCE YOUR RESULT LAST UPDATED w

Lol Tor
Likely Typical Jul 28, 2014

Thiepuring Methyloansfarase Activity (Marmal Activity)

Warfarin (Coumadin®] Sensitivity NCreasec Jul 28, 2014

Cystic Fibrosis May 29, 2014

"Elevated Risk"(F#5& Y ER LAY R 7)DBEEDOHR T, —RLTONSLDIC. EOERRRICAZNRD DL E,
ERICRIUISZ I BRRABRIFBICRONATWVS, DB, LAICKRFIINTWERDIDEITTH S,


http://blog.23andme.com/health-traits/new-study-helps-explain-alzheimers-genetic-risk/

Type2 Diabetes *4 46.5% F1927.8%
2BUREPR IS

Gout %4 35.7% I1922.8%
&R

Alzheimer's Disease *4 10.1% ¥F194.0%
TILYINA X —FF

INE YT ABBERE D21%RE L, 2IFEEMIFHEERT D ERIRBUBICR>TVWEIDEDN, EoE
AERWVWL, BolE LTEEGCEFOHEENI%ERBEWVWD ZEI’REFERE L TEANIIRINADITT. BRERTF
DADBKEVWTH SO EBbNdidH, REMNICIFRICILAZAVWHEEZEZTVWWIT THS, We, ECEFIEA
BRINIBREE LA RIFIBVVWIEEMBDIC, BRI EE AR LIERVD,

"CONFIDENCE"IZ, BEFREERDEFHELEEZ R T kDI L 4ERETMTH %, R L /=& HE T abdominal aortic
aneurysm" (BEXENARIE) LAREIEA3E. —ERREEWEREMEE A>TV, k&0 U v VT2 EUTOL D ICRREINRT
Inrt,

Research Confidence
MR OEFEME

1. 8. 8.8
Established Research.
L I N,
At least two studies examined more than 750 people with the trait or condition and/or the associations are
widely accepted in the scientific community.
COWEFLIIEEERT D750 NBAZ2  ANO%RELCHARIEEH D, 2@, BFEI32
=74 CHEREDNLELEDLNTWS,
The reports may cover rare conditions or include variants that do not greatly influence a person's absolute
lifetime risk for a condition.
ELZDHMROMWEREICIE, EMICAILPEEZREITEEEETCLHRVWEIREVCPEEZEHAD D

o

%k k
Preliminary Research.
FAER 7R 50,
More than 750 people with the condition were studied, but the findings still need to be confirmed by the
scientific community in an independent study of similar size.
750N 822 ANA02/RKELTRAEBELAD., £, AFEEOMHII LHRT, RE¥EIIa =711
SYRREZHRTIVENH S,

* &

Preliminary Research.
TR,

Fewer than 750 people were studied. Multiple large studies are needed to confirm these findings.
750AKRBOAOZNFE L THRE, ChHDREREERT 2010, BEROKRILFEIVET
H5,


http://ja.wikipedia.org/wiki/1%E5%9E%8B%E7%B3%96%E5%B0%BF%E7%97%85

Preliminary Research.
FimpY et R,

Fewer than 100 people were studied. Multiple large studies are needed to confirm these findings.
100ARBEDOAOZNRE LTHRE, ChODEREHRT 27D, BERORILHEENIVET
H5,

BEDKIEFTIRLAD, ERICIIEELRDITK4EXIDEVNTH D, TOEIIE. %42 DET23andMe & REEB DL
8% 9 5Genequestild B &, RDEDICE>TWVWD, Tk kA AYFKIEBICEAL T7T50A AU EEREE LTEYMIIL
ERRE2DULEECHREDNHDED., FLERERRIZI 2274 —ICEVWTT—YDEBEEILELRBDOLNTWVWS
HD, k Ak ALKIBEEICAL T750AU LA TR E LIZRABRICL DHARBENHZED, | 23andMe & Genequest TIF IF
BLHBATHY. TOTS0ADNADDEETRESTVIDONER > THARTVIDES, EIXH < GWASDEAMTSCHk &
LT70ANERRICLIEEDAZWVWTE WD ZEDELD TH B, HENDFFITRDIDIF TR, LETDOE B2 SCik
SYUBMEHBENZELRWLEIICT B7HIC, 750N E VD BENBIESHANTWDIRED LS 7,

[EHLYEFLEYRS] O TEEHLYRDLEY RS LU TEEHHARY R V] IZDWTH, kdEZTLRIC
SCWTRIY—2 - 2ayv baRLTHEL, EELINLIF TEFHIYERLAEYRY] KBTI ZEFEREIFEZDS
NARVENC, FHlEZRET20ICKEAIDINZ D, SEREICRTDOAHTHD, EHIYERED LY., FHERREE
DINSOMRBEERIZ. EREBFEEABAVWTSEXEEIY v I L. TORXDOEMBXOFEEREIRVNE, AxE
DSHWMEAELH ZFERDOII N ERWN, RIFEAZENZWVL TR T, MEADBANIVDICK4ITHR>TW
2EVWDZEEHYDBIRUEBRETIVENDH D,

Typical Risk

MAKE COMFIDEMCE YOUR RISK VG, RISK COMPLARED TO SWERAGE
Ohbasity 54.2% 53.7% 085 =
Coronary Heart Disease ; 47.4% 446.8% 1012 =
Atrial Fibrillation 29.3% 27.2% 1.08: ==
Wanouws Thremboembalizm 12.8% 12.3% 1.0dx =
Prostate Cancer O 9.5% 11.2% 0.85x =
Lung Cancer . 4.9% 3.2% 082x =
Age-ralated Macular Degeneration G.8% 4.5% 1.1 &
Gallstones &.2% T.0% 0868 =
Colorectal Cancer 5.6% 4.9% 1.15x H
Chronic Kidnsy Dizease 3.8% 3.4% 1.04dx
Sclercderma (Limited Cutaneaus Type) 0,05% 00 S .80

Ereast Cancer 0.00% 0.00%: 1.00x

Lupus [Systemic Lupus Ervthematesus] & 0.00% 0.00% 1.00x

e ale - P c i d i T Fa B


https://genequest.jp/dnatest/helthrisk/20
http://scholar.google.co.jp/scholar?hl=ja&q=GWAS+750&btnG=&lr=

Decreased Risk

MAME CONFIDEMCE YOUR RISK ANGRISE COMPARED To AVERGE
Pseoriasis FA% 11.4% ) G2% =
Restless Legs Syndrome r 1.5% 2.0% 0.7 43
Rheumataeid Arthritis 0.64% 0.90% 0.71x
Parkinzon'z Disease 0.56% 1.22% 0.d &
Necarative Colitis 0.55% 0.7 7% 0.7 2%
Melanama 0.25% 2.86% 0,05
Multiple Selerosis 0.24% 0.34% 0.6%%
Crohn's Disease 0.21% 0.53% 0.0 ]
Exfoliation Glaucoma 0.16% 0.75% )22 '
Celiac Dissase 0.07% 0.12% 1,58
Btmmie Marmstitic 4 A E 3

FLAZTHEICAVTWRBETAEERE WD A, fAd'23andMeDREFER # BT 2DIC, "Risk"&2 Y RV &
RUEEIFTIR. BEMICADOZ EDDDS5RWVDT, 23andMeD W I Risk = B R BREARBRWVWEL D ICEREE- B D
TH >, 23andMelFRiskDEK %, ZFHERBICDVWTOFMOR—IU THBALTWT, 7ILYNAI—HEDBEIE. RO L
JICEBICEFNICERSNTWS,

10.1 out of 100 men of Asian ethnicity who share * *'s genotype will develop Alzheimer's Disease between the
ages of 60 and 79.
(101% & WD RiskDEKIE) **TALRALEGEEZROTITABHD, 100AD D 510.1AD
. BOEMOST7ImE THDEIC, FIVIYNAI—RFEFRKIETSHTL LD,

RiskDZ & = BEFRHELRLTVWEDIEF, BRBZBHVEVED ICEZPTRARBICR>TLIEF>TWS D, L LA
AOEHDZRXTHRAOEMHIHNIEZNICHKABL TWELEI W,

DT ILYNAI—FDREFBERIN2EXTRELLKED LI ENRTLTVWRDIE, BEAITHEDIEINZETLYIE
BERMERRISFONLIBEIC. 23andMeld L Y IELADHKEREZRBL VR EBbh s, ZOREKTIHIERICR
DTHD, 2L, BELTWSRRYIF, BERIVIBEHINLIEOBMEZIFTER> TWAWL, #EICAST
. 23andMe®"ACCOUNT SETTINGS"(7 # ¥ ~ k& E)D"Notifications" GBX1) DEBEAHN AEINTVLWEDAE

2 7:0



SETTINGS

Agcount Privacy/Consent Motifications Example Profiles Eilling Mews Fesd

S Ancestry Updatas: Email me when new ancestry discoveries are made about my DMNA.

# Health Updates: Emall me when new health discoveries are made about my DMNA,

¥ My Community &ctivity: Email me when someone comments in a thread | posted in or follow,
# Ernzil me when | receive a genome sharing invitation.

# Email me when scmeone accepts a genome sharing invitation that | initiated.

¥ Email me when | receive a new message in my 23andMe inbox,

# Z3andMe Research: Email me with survey updates and reminder

# Email me when 23andMe has a sale or promotion.

DHA Relatives

Email me every time | have 3 new invitation to make contact.
® Send me a weekly email update of new invitations to make contact.

Don't email me about new invitations, (Vou'll still be able to read them in your 23andMe inbox.)

# Periodically email me a summary of my new DMNA Relative matches.,
Z DT, "Health Updates" (IR LD EF)DRIIBHD TEEL /DD, A —ILBHIAZWE A —ILRY 7 AHVREL
TBHIEICHEEMFE TWEDT, "Ancestory Updates"(fHEICDWTDEFH)E WD IHB L IFHRA T, BIX#HECIRBIFZ
NUTOEEH LI BVWASHOMENBRVWEBSZDREER D, REBEFODNMEVDTHEARIELTLED DIF.
RERTAY Y RTHY, REFBABTREINZICHE LA EIERV, B FEFL2TOFz v 7528 LIRES
o>, RELBODF v INANTHZDIE. GmalTTOE—> 3 VI THATETCRBL QIO E LI ICA>KkEk
H &, 23andMe M fRFEFLEDKEA VWD X THELS DN PLTHIEREBZLDTH S,

RIS T, AT, Fi#h M. BMEELASCTREAED T, DEILYELWREIAH TS Z &k, E48IY D
ZEEICIR> TETWS, 23andMeld. BFICH L TREREOFMAT V7 — MEERET 22 & T, ABOREREEH
AL TEREFRICLUTHRL. FAERREEEY LEIFLED I ELTVWE, 2OLIICTHIE, REBRE LY IERELRE
DITADIFo5NZD, BRICHLTREICTVI—MISMTE2EIERLTWE, ZDLDIC, REEMITHREIC
DWTOREEELICIIA VY TSM VY TRABAETRLEL, AET 2 &ICE>T. BOEPLWA W2 EBKRVKREE DR
BERERFTRIINDEIICAAOT, @BAVDIREAVDED, EIFEA. AABRESFIFAVEIELZEIhTL
2EFE-TH, BEILESDTEITEDEIIFEDLNZDDDSRWVWT U — MIDWTIE, Main SREVHEHITA
Hd, FHRLLWEEEZFEIRDL, CNIFENMIBFZNAFTARRI T4V ITPIFTAHEVIEDICEET S, I 6K
REDVBETZDEEDLDICARDIAREVIEEHETOMEREERY., EEAMICRMEIEWVA9RNIL (W1AM) &
WOREETISBEBENODBEREZTYMICLTITIDL, HEERELOMOSHADRFICEMATZ2DOTIERVIED
72513, 23andMeN IRIEFDAL SERFEEIENSEZIT TV R EREBHIE, ERIEZEITICTLIYNII—REWL
NMRYDETLRREBEBEEE TEATHRELABR. BEIOREBEOBEICET SV L —LDFRULEICEZA2EWD
EBENETHZN. ZLREINAFTARRI T4 VITHBREDEEIHRBREICR>TWVWDEEWVWD 2 ERDTRABVWAER
hhs,

EEHN, HEHEDEE LT, 9ORILEVWIEDEMEEZTRIINTLED &, ZFRICELIMNTLED AOLPEENICE
WEDT, E-2THNETUYI— MK L TREBROMEFE LTER MY TE2HFL, XM A TOZARI T4 VT
IR 2EMEMBMIDODEMEES A3, IFoXTYE->TLED &, BEDOHATIEIDTCODNAMRENZZEARTH %
NS, MEOEVRESH TH> TEREBHOEHEMISTNIE, BATRETHS, LH L. SF TIC2008FDK
EAY) 74NN 2RERIEEESTK>24DFTEH. Navigeneticstid23andMe & DIfitgFHF ICH N2 & Bh
N3ETY—I o —DA—hH—ICBIREINTWS, T5II23andMe KED Y L —L %% (T TFDAD L RTGEILEMTS %


https://support.google.com/mail/answer/3055016?hl=ja
https://customercare.23andme.com/hc/en-us/articles/202904680-Surveys-and-Quick-Questions
https://www.23andme.com/about/consent/
http://americanscience.blogspot.jp/2012/04/23andme-genetic-testing-or.html
http://en.wikipedia.org/wiki/Bioprospecting
http://dictionary.goo.ne.jp/leaf/jn2/241277/m0u/
http://en.wikipedia.org/wiki/Navigenics

RIIEREHD & HRIICMEBHRS EREOBTEEHK > T, BEOREIRE IO L THERBYICHEE 2 BHT Lk,
RYILE>TEN 2L EBAIRERERIERICRONZ & WD FRIDKYILD,

WRTRBFNCL Z2HHENSDERICOVWTIE, BELRFORIDE %KRELMRELAVDIC MEARIT] &~
TIC EGFRE] CERLTVIRESHICIIEDICHEL TRLVWEDR EFIEB > TWE D, ThLAZE DK
Bt EERALRHTHS I EBbhd, LA >T. FHEZTROMERFICRALTE, £EHEETHS D, EXR
HDREBBREKMDOREEEAT 0. [FS5ERBOER] TRWICEEDINZ] BTEEE] #VWT, 1§
PR BWD, REBRLBUHEEZADESD., LR £H2B>TLES> &, mHMBEFIEFREEALZDEZHFRL
TLE2T, WHBLWBREBWIEMNRRICEBIDEFRERIND, TOSUNMEGICHEMLZIRIEZ21To1HER. 7L
—ALADNZWVWEHFNIED B I EFESEDFDAICEL ZNATHELMNCA S/, BATERLIEARIBESS, LHL,
NAFTARRY T4 Y TFRIOVWTE, LDERRTRICEENSBLT - B ZTOREBER/LDEERDT, %D
SEMCTDIEIERBETH D, 1HBEICLIZNMFTORRI T4 UV TTAERELAVEDICIE, BRORERT
AEEL, BEWCHEECTERERZERLE ) AVRELTH D, BRODEI S, BN H 5 ANBIXLLBRI/NS 2R
ERHOEDITHERBAL THERL, ERABFBICOVWTEREOSVWRESHOAZBSORERBRRE LTHAY
nEVWD, BZRELARFLERABER LTI RTNERLSRBVWES S, B&0OH B ANLHINLBRINI RRERMT
AHLBALT, FEMEOBVWREARBLZFR > T hiE, NEDRESIFICOVTE, FREESHE > TULWHBEM
NEFEND,

IOWHEBVWRENARFEZT 2L, —BEINEVRVEDEWVWDIDIE, $B2A. T—TILOEXRRITH
%23andMe’a D7EHY, FDAICKL BIRFEFIEMEE<S5>TLE o7&, KEFLDARLSHRFOEWVMIEE L THF I %S
— Y MIBATWREVWIRBELSHZD. BRICIEHDEKSZ I EIFRWVWES D, DNAREDHFERIE. MEIFREIN
hiEZZEDHLZH,. LHLEXRODNAERIIE—EREDEDRDT, PRIYATEEMEE > TWITIRESHTDAL LW
ICRE->TWD, BAEW TELVE] PEEED. TCIKEBNSTROBEE R > THEANERENTTEIEICRDE
529, TOHRTEZEE>TWKDIK, BEHIET—TILHAM—DA 2V F—Fy MRERET RAKFELT, BEfEHDN S
DIT, ARBILETCFELTTCELRENR>TWD, L, V=TI ERALEARTID23andMe M IRIED L H R
I AALRTNE Z<OERAOIKE>TETELII >LETRDOEN, PRYBAFOEL,. KEBFEKRER
BRAEBVWTCLE>THRAEILES, IoXF2BandMex 1L &AL, T TEHEAFS EIF2EAIE. 23andMe TR
L, o0& BVWCEILR>TWEREE D EBAEDLTH D, 23andMelF 1M E EIEFE A, WAARSHITHESE
ICEANTWVWBZOHDOATIE, DMRYFHESNIDRWNET THS, ER. R4 OEHTHENZHEE ERIFZRTDODNAKR
BRI —7 / LI, SFRIICKERTAHZLEI LAY SRALRAFE L TERBEINAETLDSS,

ZVMHOWEEICARZ D, LR TIE2EERA. BR. 7ILYNAI—HEILIMBRTUWARVLS, BREEVWSABRETFE
BCEELTWREREILX. BRAOBRERTDAD. 23andMed W & ERINICEBEEDEVRERRAHE 23T THD
o BRAD23andMefEAE 750N EBATWE ERBIN, BEDOEEE L THRALITE7TS0ANLHERT 2DIXHE &
Bbh, TNICHRADBEZE FEZHARLYRRKIELTWSESD, DNAREREHFYBERHI RS T, 75— D
S5DOFEENE L2200 E LRV D, BEFISLBEEOBEBRL WV ALHELHE LT, BERELT I LV &R
. BRDBREAHTILATERWVWI ETH S,

£5—2. 28andMe& HADKREDIRFFR TDEWIE, HEPRREZLEDHELZEHRT DR TH 2, [23andMeDZ
DMDOFERITHLEFR I Y —> - ¥ ay hTRYD, BEMICIEIRZHZMEEN Y = T ETRHS ALY Rk
LEOREBRERKED—ADT LD TEERT IHENMRRINTVD, CHEIABDZDEFEMTENSKETOFE
WKIGL7E DT, BATRHID WL ARERIFEAERWRTE, ERFEIRELZRITZDICIE, EPENICHER AR
TR > T, EHFEELTE CLUIZZDNARIIZLHE L, ISICEEDT V7r— MaERZEBRT 2 &, EBHNHELSE
THOTEHETDHEZHAL LT LD,

Z Z & TH23andMeDIREFTROHNSRFHZEHER L DEMN L, TNVHEHI L VR TEDSHITHD, M
B BFBUE, Mk vor, MREHEBIZOWTIE, ZORDHTHNT S,


https://en.wikipedia.org/wiki/Sequenom#SEQureDx_scandal

23andMe® € DB DGR

BIDEI T23andMeDERICEAT 2HRED S E, —BEEELBbhdE 3% L7, 23andMe
DIERDLEREDDOND L DI, ZOMOBERICOVWTERLIEZVWERD, £T2014F9ABEHRD
AD)—=v a3y NTHB,

23andMe Tid, #ERIF"HEALTH" ({#F) &"ANCESTRY" (%) ICaDhNTW5S, RIDH
Tl&. "HEALTH OVERVIEW" ({#FRED#IE) &"HEALTH RISKS" (f#FREtDYRY) xRl 7%
o RICRYT DIE"DRUG RESPONSE" (EHINE) TH %,

hARAE CONRDEMCE STATLS
Wartarin (Coumadin®] Sensitivity
Clopidogrel (Plavix®] Eficacy Reduced
Proten Pump Inhibitor (PP1) Meta bolis m Intermediata
Abacavir Hyparsensitivity Typical
Aretzldehyde Toxicity Typical
Flusreuracil Toxicity Typical
Hepatiti: C Treatment Response Typical
Phemytain Sensitivity (Epllepsy Dinug ) Typical
Faeudocholines terase Deficiency Typical
Sulfonylurez Metz balism Typical
kispuring Mathyltransferase Activity Likely Typical (Marmal Setiviby)
|I..‘.Ii|‘:fil;vL:¢|L & Hormone Replacement Thera py and Rizk of Venaous Mot Applcable
Caffgine Metabolizm ko Fast Membaoizer
Hamnatitlie & Treatment Sicds Effecta e Sas Banort

ERICIEE2ETOAEFTYV I TIR=IUDPHEVNTWVWED, AROEFELEERT KL DRVIE
BIEAY RO TRIAL, KEDOKIERZ 7Y v 79 NIEFMIRRIINS, FADFEIZIMER
BREBRTHDZIINL T 7 ) VICHTE2REZEMIEVELIE, S<KRBZEIDITTTR—IDRHEIC
INSTR T 4V MNT THIREHEENDIFERT. BEMATIERVL] EVWIEBDEEEINMIINT
W3, EEEETIILI 7Y Vv EHZREINS & XII23andMeDIER A EE T 20 E D hid. BE
DEHOEFEWIZED LD,

RICTRY DIF"INHERITED CONDITIONS" (GEfnfm) Tdh 5,



hl&RAE

CONFIDENCE CONFIDENCE -

ARSACS

Alpha-1 Antdtrypsin Deficlency

Autcsomal Recessive Polycystic KII.'J“l'F!':,I' Disease
BRCA Cancer Mutations (Selected)

Betz Thalassemia

Bloom's Syndroma

Congenital Diserder of Glycosylation Type 1a (PMMZ-CDG)
Connexin 246-Related Sensorineural Hearing Loss
Cystic Fikeosis

D-Bifunctional Protein Deficency

DPD Deficiency

Dihydrolipoamide Dehydrogenase Deficiency
Factor X1 Deficiency

Familial Dysautonomia

Farilial Hypercholesterolemia Type B

Farnilial Hyperinsulinizm [ABCCBrelatad]
Familial Mediterranean Fever

Farnconl Anemiz [FANCCrelated)

GAPD Diefirianew

Agenasis of the Corpus Callosum with Pari pheral Meuropa thy {ACCPR]

Wariant Absent
Wariant Absent
Wariant Absent
Warant Absent
Varant Absent
Varant Absent
Variant Absent
Wariant Absent
Wariant Absent
Wariant Abgent
Wanant Absent
Varant Absent
Warant Absent
Variant Absent
Wariant Absent
YWariant Absent
Wariant Absent
Wariant Absent

Warant Abzent

Marznt & heant

B—EBEFEREZHOICLT. BRCADHKADEER

t—ihEFENTEY. FhDFEIF

£ 7T"Variant Absent" (BEE2#L) &EBINTWS, 7L, HLETY— VoV TR
KDNAZ7 LABDT, L<HALNE—EFHOERICDVWTDHRE LERICERT Z2HENDH S,
T IEEREL] EH>TVWTE, V=45V oVIThIEBRD LVWEENR OO B AREMNTE
9%, REEA2V Y Y I TNIEEDEEREERE LELBERABDHNRTIIND, BRCAIZDWTIEEL
TD3IDDHTH B, KEDFZEE > EIAREBELTVWSAEEEHZIHLE LhRWVA, Bt

‘s Bbh 3,

14000377 18 5delaG AG to=

4000378 5382insC —ta
1400037 6174delT Tio-

EAMLEREDIRILADTHIYEFLRWAD

Mo copies of the three early-onzet breast and ovarian
cancer mutations identifiable by 23andie. May =till hawe
a different mutation In BRCAT or BRCAZ.

TRAIT (BE) ZUTFICTY,




NARE CONFIDENCE =

DUTCOME

Alcchel Flush Reaction

Bitter Taste Percaptic
Earwax Type

Eve Color

Hair Curl 7%

Lactose Intolerance

Mzlaria Resistance [Duffy Antigan |

Wzle Pattern Baldness &
Muscle Performance
Mean-AB0 Elaod Groups

Mareirus Resistance

Resistmnce to HW AIDS

Dwoes Mot Flush

Can Taste

iy

Likely Brown

Slighty Curlier Hair on Average

Likely Intalerant

Likely Mot Resisent to One Form of Malaria
Decreased Odds

Likely Sprinter

Sea Report

Mot Resistant b the Most Com man Strain

Mot Resistant

Smoking Behavior Typical
Adiponectin Levels ik See Report
Azparagug Membolite Detection o *kk Higher Oddz of Detecting
Biclogical Aging i Sea Report
Birth vaight ek So@ Report
Elaod Glucese ddrdr 518 mmoll on Average
Ereazttesding and [ * &k Sea Report
C-reactive Protein Level * ik Ses Report

"ALCOHOL FLUSH REACTION" (I3 — I HFERIE) 27 v 732 ELUTDL D ICFFHMED

RRINE, BB, 1SRN, REBERDOE Y., ALDH2ELRFD

MEAZRBYICLEDIE, v

TR—I DR TITT23andMe NN EFIEZER L TWBDTH B, L L. BAEIPBESDER
RethOERRE R LA’ SMAICHAT 5DICKERLDELARRLZIFIE. BALTHREZ
XD BRYIERAV ) =23y hELTHRLTEBDRWES S &EEX T,
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The following results are based on Established Research for 1 reported
marker.

Ma|or discoverias in Alcchel Flush Reaction..

S resuits tar all pronles

Who Genotype  Genetic Result Understanding Yeour Results

MERRORME

Tweo working copies of ALDHZ,

EE@E% GG Little or no flushing reaction to
zleahal,
» Share your health results
Learn More About ALDH 2 ST

ALDH2:B{5F % K ER

Citations
Chan et al (199%)."Interaction batwean tha functional polymorphisms of the alcchok-matabolism genas in protaction against alcohobzm ™ A f Hum Gamef 65795807,
Ehrig et 2l (19900 ."Alcoheol and aldehyde dehydrogenase™ Alcabof Moabel 25[2-31T10518

tevng and Yallee [ 19%3) . “Daidzin and itz antidipsotropic analogs inhibit serotonin and dopamine metabobsm in molated mitachondma ™ Froc Mal Aced 5o/ 003 A 95 5): 2195203
Fewng < al.{1995)_ “Daidzin suppresses ethanol consumption by Syrian golden ham sters without blocking acetaldehyde metabolism * Proc Mah Acad 52/ 00 5 A §319):89%0-3.

Dreitrich and Erwin (197 1) _"Mechanism of the inhibition of aldehyde dehydrogenase in vivo by dizuHiram an d diethyldithiocarbamate® Mol Pharmecd T3 1300-7

Vallari and Pistruseka {19820 "Hum an aldehyde dehydragenase: medhanism of inhibition of disulfiram * Seiance 2184545 £37-9

REFBRDOZMEICIE., ALDH2EEFDI1DDSNPEFARELAZDT, ZII—IFARIGD
£O—D2ODRAE L THSNBADHIBEGEFICSNPAH > TZINA—/IFERGEREI LY TV
BELHDERINTWS, ALDH2EEZFDSNPEWI DAERME LTE I DI ERDHIEMRD
ICIFEEINTWARWA, "Citations" (ZEXHE) ZRXNERHNS £ 57

"HEALTH"®D &% & L T"HEALTH TOOLS" (IBEBDITEFE) WOz TR—IUDH B, LT
DELHICEHIHY., SDE T AABOMKREAEIEBENRINTWS, ABOMEEAZRRIES
EAO+E WD FADIIIREAN - LMTRIRIIND D, TN BEERBREBRSNTWBDH, F



MELILCHEODEZEVNTHDIONE LI,

23andMe Tools are features that may still be in development, require specialized knowledge or
appeal to only some of our customers. We encourage you to try them out and let us know what
you think!
23andMeY —JVIZ X ZFEARFDHET T, FMNLAFZLEELTEY, 8EHKODF
T—RBRYDALALEIFICTHRAWEEZELWEEZZTEY EY, TR LVWEEVWT IR
BaE CERWEEITREEVNTT,

RIC'ANCESTRY" (f5%) %% &. "ANCESTRY OVERVIEW" (fAEDOBE) .
"MATERNAL LINE" (&%) . "PATERNALLINE" (%) . "NEANDERTHAL ANCESTRY" (X
7UTIE—IL ADES) . "ANCESTRY TOOLS" (fA5EDITEF) &. 52DV T TR—=IICH
MTWB,

"ANCESTRY OVERVIEW" (fAEDBE) ZRICTT,



YourAncestry Compasition

Here's the breakdown of your ancestry
deriving from all ancestors on both sides
of your family.

JAPRNESE

YourExtended DNA Farnily

Guess what? If yvou have a large piece of
identical DMNA In common with someone,
thenyou're related. You have () DNA
relatives in 23andMe. Explore their info
to learn more ahout your own ancestry.

Cloze  2nd & 3rd 4th Dristant
Farmily Cousing  Cousing Cousins

YourFather's Line

Along your father's ling, vou hawve
ancestry in QRG0S in the past few
hundredyears, that traces back to
eastern Africa around 50,000 years ago.

YourMother's Line

Along your mother's line, you have
ancestry in @EEELEEED in the pastfew
hundred years, that traces back to
gastern Africa arcund 50,000 years ago.

Neanderthal Ancestry

You have an estimated EEED
Meanderthal DMNA, which puts you in the
percentile among East Asian (e.g.
Chinese, lapanese, Korean) 2 3andMe
members.

Countries of Ancestry

Itlooks like you may have ancestry from
these countries, hecausze large pieces of
wour DMA are identical to that of other
23andMe members from those places.

L Japan

B China

A Fhilippines
m  Morth Korea

- South Korea

LHRMICBRROI—F—SLYEHEEDI—F—DANR LA FAMDEZVDOT, JE—LT




BEZDIFZZETICBDOTHE S0, ML, FAIF88.2%HAAT, 128F0MmGE
HM23andMeDEEZEICSAWT., REBEEFE 7Y T7HET, X7V FILY —IL ABHFEDSNPsHET
BEIF29%AEFNTVWT, BAAUATEGEZNISEVWDIEHFEAE 71 YEY ADIEEZZED
THhsb,

BB, 128Z0MmEEHN23andMeDEEICSEAVND E W28 DI, BOP’MMOERICRTIIN
TLEYIEVWITSANY—ICEDLBEREIX. RICKRT"MY PROFILE" (4 707 74)) I
» B"Edit Profile" (7O 7 7M1 ILDIRE) ¥ TTHRYMANKPYEZZZENTEXD LI,



Edit Profile View Prcfile Wiew Public Profile

Personal Information

Profile Mame

Cammunity Nickname -

Picture uplozd 2 picturs

|_':‘
=

aex bl ala - |

%
Current Reslidence - v ZIP/P catal code

About Me Wifrite 3 little aboutvourself to hel p others getto know you, Forecample, what

made you interested in 23andMe?

0f 3000

Ancestry Information

Ezst Asian (2.0. Chinese, Japanaze,

# Ancestry Kerean) (Update)

Birthplace Japan v | | ZIFPostzl code

Family Surnames
0 3000

Separate locations inwhich your famiby has lived with semicolonz. Exa mple:
"Glazgow, Scotland; Albany, MY; Chattanooga, TH!

Family Locations
03000
About My Family Wifrite = litde bit aboutyour family history.

03000

Activity Settings

can see, such as 23andMe Research Discovary re ports andvour own naws feed.)

Show a summary of my com munity feed on my public profile, Example:

® Show a detailed view of my community feed on my public profile,

Separate names with commas, including known altemative spellings if youlike.

o Show iy badges in my community posts and in my Pulblic Profile. (Regardless of your selection, your badges

Wha Can Sea Thiz &

only my connaclions

all 22andMe members

all 23andhde members

only my connaclions

only me

only me

only my connactions

only my connactions

Who Can See This

only me

only my connaclions

all 23andhe members

all 23andke members

all 23andke members

mMay appezr on pages only you

John Doe asked Arevyou in group HT If 5o, whera ara you from?
John Doe added 3 responses to Canlactose-intolerant paople ezt

cheese?

HFYFEVAATRVDTHOWRDIE L DD SRN, RDLDIC'SETTINGS" (BRE) DY
T 7T R—ITH B "Privacy/Consent" (754 /N¥—/EXR) 4 7 D"Sharing Options" (¥ 79§ 3%
BE) EWHIDEH-OT, V=V IIRELAADNTESZHHEADL D,



Ancount Privacy/Consent Motifications Example Profiles Eilling Mews Fagd

Sharing Options
| de not want to receive sharing invikztions fram anyona.

If wau wantothers o be able toinite yvou to share by clicking on a link oh vour public profile, you need to maka vour profile name visible
on your prefile here,

tanage blocked profiles

Health Options
| weant ko waive access b my Health results.

By chacking this box, your profile ||~ nothave accas: to Health results.

DNA Relatives Options
DA Relatves includes all matches, including close relatives, allowing vou to connect more easily with your family members on 23andMa, By
parbcipating in DA Relatvas, itis pessible thatvou may discover unex pected ol cee relatves. If vou do notwant to be vigible to clese relatives, v

may choose not to participate,

| do not want to participate in DMNA Relatives,

By checking this box, your profile _twill not be zble to uze DMNA Relatives to view or confact relatives. Alsa, you will na
|enger appear ag a match for any of yvour genetic relatives, Any pending DMA Relatve Intreductions you've sant or recaived will be
deleted. If you change your mind, you may rejoin at any time by unchecking the baox.

o

Basic Research Consent
Giving conzent means thatyour Genatic & Self-Reportad Infarmation may be used in an agoregated form, stripped of identifying

registraticon information (swuch ag name, email, addresz) by 23andMe for poer-reviewed scientific rezearch, To learn more about
how Z3andie safeguards your privacy, read our Privacy Statement

You can change your ming atany tima by changing your setings below, Contact us with any questions.

Tou have given congent to partici pate in 23andMe scientific rezearch. view/chanoe consent

sample Storage €
_s zaliva sample: Stored.

Your galiva sample is cumrently stored at 23andMe’s lab. You may Instruct us to discard vour zample, but this acton iz rreversible and not
recommended

DISCARD SAMPLE [Motracom mended)

IOV T SANRY =PV 7DERENRBMINDY - v )L —F—& LT, "FAMILY
AND FRIENDS"t (RIEERAN) WS I—F—HAHEINTVEY, FEHFYFEWRAATHLA
WEIC, thOBEEDBRIELD A4 L ICEETFNDZDT, REBEILLBANINLTR=IAD) VI &ERT
DHE LT,



https://customercare.23andme.com/hc/en-us/categories/200196920-Connecting-and-Sharing

IOYY—L—loovy

AE T, 1MEAETRICLEDNAREE LTET /LAY = VYV TIRWTREN BRIV —LY—H Y
TJIKDOWT, BARBEGHEENRICLAEEDISAODINAY, RERY -4V —DREBO—D BN LA SHRS

o

miDNAMRZEE LT, S POV RYTPDNADLR%ZY—F VIV JIETERLEOD, MREOEVWEEERDNSE
DiF. HEFETIIMITOMAPE WD KEICHZEERDT—IR—RAILEHFINTWAELEHETIEK, ROF52&nTERA
oz, TIT, UFI—0Ov /I DHICEENEFE L TV ALEBRNEE ORI HEEME TH 2ACADIRIBE ICEEW
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For the past several decades, genes underlying Mendelian disorders have been identified through traditional
positional cloning strategies which often have reduced power because of the marked locus heterogeneity,
small kindred sizes, or substantially reproductive disadvantage (1).
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The authors went on and screened 120 additional complex I-defective index cases for ACAD9 mutations.

Two additional unrelated cases and a total of five pathogenic ACAD9 alleles were identified; further

supporting mutations in ACAD9 are associated with a mitochondrial disorder dominated by severe and

generalized complex | deficiency.
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Follow-up clinical trial is needed to establish the efficacy of a supplementation with vitamins and cofactors in

individuals with  ACAD9 mutations. Albeit a very new technique, exome sequencing has already expedited

disease gene discovery.
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Huyard, Caroline. "How did uncommon disorders become ‘rare diseases’? History of a boundary
object." Sociology of health & illness 31.4 (2009): 463-477.

The category of rare diseases appeared in the United States in the wake of the orphan drug problem, itself a by-
product of the Kefauver-Harris Amendments of 1962 to the Food, Drug and Cosmetic Act of 1938.
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These amendments required proof of the efficiency of the pharmaceutical products made available since 1938
in the United States (US).
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This meant that they should either be adequately reviewed to meet the new standards or withdrawn from the
market (Asbury 1985).
ERABEL TV DI, BREHLVWEELBLITALDITHAICRET N HWE HHELSH
BITEHNELLMN%EEIRT 5T & TH o7 (Asbury 1985),
Certain drugs were neither reviewed, nor withdrawn.
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These drugs were called ‘orphan’ or ‘homeless’ (Provost 1968, Walshe 1988) and remained available in hospital
pharmacies (a single hospital pharmacy could count as many as 60 of these drugs), had no legal therapeutic
authorisation, but could be described as being ‘for chemical purposes, not for drug use’.
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In 1968, the American Society of Hospital Pharmacists asked the Food and Drug Administration, in charge of
their control, to give a status to these drugs.
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At first confined to a well-defined list of drugs, the term orphan drug was extended to all categories of drugs that
were poorly addressed by the pharmaceutical industry.
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In the mid-1970s, drugs for single usage, drugs for chronic diseases, drugs with anticipated legal liability, drugs
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for use in diseases endemic to third world countries, and unpatentable drugs were considered orphan (Asbury
1985) and non-profitable, a view later adopted in the first version of the Orphan Drug Act, in 1983, that defined
orphan drugs as non-profitable drugs (Haffner 1991).
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("NORD'S PATIENT ASSISTANCE PROGRAMS" NORD, 20145 10A22HE&E & V)

Since 1987, NORD has administered Patient Assistance Programs to help patients obtain life-saving or life-
sustaining medication they could not otherwise afford.
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Over the course of time NORD has expanded its services to offer financial assistance with insurance
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premiums and patient co-pay fees as well as assistance with reasonable and appropriate diagnostic testing
expenses and travel to and consultation with disease specialists that are not covered by a patient’s insurance
plan.
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NORD also works in partnership with pharmaceutical and biotechnology companies as well as patient
organizations to provide travel and lodging assistance for study participants enrolled in specific rare disease
clinical trials.
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Huck, Jojanneke HJ, et al. "Ribose-5-phosphate isomerase deficiency: new inborn error in the pentose

phosphate pathway associated with a slowly progressive leukoencephalopathy." The American Journal of
Human Genetics74.4 (2004): 745-751.

The present article describes the first patient with a deficiency of ribose-5-phosphate isomerase (RPI) (Enzyme
Commission number 5.3.1.6) who presented with leukoencephalopathy and peripheral neuropathy.
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Proton magnetic resonance spectroscopy of the brain revealed highly elevated levels of the polyols ribitol and
D-arabitol, which were subsequently also found in high concentrations in body fluids.
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Deficient activity of RPI, one of the pentose-phosphate-pathway (PPP) enzymes, was demonstrated in



http://en.wikipedia.org/wiki/Ribose-5-phosphate_isomerase_deficiency
http://www.genome.jp/dbget-bin/www_bget?ds_ja:H01135
http://en.wikipedia.org/wiki/Rare_disease
http://scholar.google.co.jp/scholar?cluster=3589093864878471601&hl=ja&as_sdt=0,5&sciodt=0,5
https://kotobank.jp/word/%E3%83%9D%E3%83%AA%E3%82%AA%E3%83%BC%E3%83%AB-772801
http://ja.wikipedia.org/wiki/%E7%B3%96%E3%82%A2%E3%83%AB%E3%82%B3%E3%83%BC%E3%83%AB

fibroblasts.
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RPI gene—sequence analysis revealed a frameshift and a missense mutation.
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Recently, we described a patient with liver cirrhosis and abnormal polyol levels in body fluids, related to a

deficiency of transaldolase, another enzyme in the PPP.
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RPI is the second known inborn error in the reversible phase of the PPP, confirming that defects in pentose
and polyol metabolism constitute a new area of inborn metabolic disorders.
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Wamelink, Mirjam MC, et al. "The difference between rare and exceptionally rare: molecular characterization of

ribose 5-phosphate isomerase deficiency."Journal of molecular medicine 88.9 (2010): 931-939.

It manifests with progressive leukoencephalopathy and peripheral neuropathy and belongs, with one sole
diagnosed case, to the rarest human disorders.
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Taken together, our results demonstrate that RPI deficiency is caused by the combination of a RPI null allele
with an allele that encodes for a partially active enzyme which has, in addition, cell-type-dependent expression
deficits.
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We speculate that a low probability for comparable traits accounts for the rareness of RPI deficiency.
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The facts that no individual homozygous for RPI null alleles has been detected, and the RKI1  knock-out is
lethal for yeast, allows speculation that cases with a complete lack of RPI activity are not viable.
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Consequently, RPI deficiency is penetrating rarer as the natural occurrence of null alleles.
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This fact, however, does not exclude the possibility that other genetic factors, cell-type-dependent modifiers

for instance, are contributing to the rare occurrence of RPI deficiency.
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FEL, NHEINCERERE, SREEHEEME(00000EFR), BHREFSM(00000EFE), XEHM(300000ER),
2 haOY R T7EEGOV00FER) R EICHITTESH I INTWET.

B DEEEGFEE)ICELYEINBMHEREIL, clinical synopsis& WO MEKRDIBRICHIIEE LTAEIATWL

7.

TR HREE BEMNICIERICEN T 28N %2ET2AELVWEVEL TY A, dysmorphologist& MEiEH 3,

Mo—=VJ%BAREMRZIBELET. BATHE BRREGEREE] ERERFERED—EOERMICERS

nNENTLESL, COEBEZMALTT—9R—ABRRL T, REOBZEAAEETY.


http://rarediseases.info.nih.gov/
https://www.genetests.org/resources/genereviews.php
https://www.genetests.org/disorders/
http://en.wikipedia.org/wiki/Online_Mendelian_Inheritance_in_Man
http://detail.chiebukuro.yahoo.co.jp/qa/question_detail/q1312296753
http://www.openhelix.com/OMIM
http://www.geneticalliance.org/
http://ja.wikipedia.org/wiki/%E3%82%B8%E3%83%A7%E3%83%B3%E3%82%BA%E3%83%BB%E3%83%9B%E3%83%97%E3%82%AD%E3%83%B3%E3%82%B9%E5%A4%A7%E5%AD%A6
http://en.wikipedia.org/wiki/Victor_A._McKusick
http://www.omim.org/help/faq
http://www.ncbi.nlm.nih.gov/omim
http://www.tokyo-med.ac.jp/genet/mim.htm

LEBMERERITOBRAREICE 20MIMOIBNTEE H 2,

OMIMAZFIFAT 5 LT, IBIELTEWEZANVWWNERAFAQTICEFEHONTHY, EEEEDLNEHPOEIRIHTE
RDEH R ENEBINTWS,

("OMIM Frequently Asked Questions (FAQs)" Johns Hopkins University, 20145108 23HFE L V)

1.3 What do the symbols preceding a MIM number represent?
1.3 MIMEBESDRIICDOWTWSERSTIIAZRLTWEDTIMN?

An asterisk (*) before an entry number indicates a gene.
IVK)—BSORIOFTRY ) ZIMEELRFZEKRT,

A number symbol (#) before an entry number indicates that it is a descriptive entry, usually of a phenotype, and
does not represent a unique locus. The reason for the use of the number symbol is given in the first paragraph
of the entry. Discussion of any gene(s) related to the phenotype resides in another entry(ies) as described in
the first paragraph.
IVRY—BEDOHIOY v—TH#HESIE. ThHAEBBRHAIY M) —THY., BERIRERICOWVT
DEDT. REDEMERTEDTIFRWI EERT, Yy —TRSEAVSIEDEAIFK, TV
M) —DHRHDEEIEEINTWS, TORBEICEBKRTZ2H5DZERFICOVTORETIE. £OD
ENDEETRERRONDLDIC. BIOTY MY —DHICHET 5,

A plus sign (+) before an entry number indicates that the entry contains the description of a gene of known
sequence and a phenotype.
IVRNY—BBSORIOTZRESTIE. TOIY M) —2BROERIS L OKRRE AL £ DE R FORD
2L E%"TT,

A percent sign (%) before an entry number indicates that the entry describes a confirmed mendelian phenotype
or phenotypic locus for which the underlying molecular basis is not known.
IVR)—BSOFHID/NN—tY M®)EEIE. TOIV MY =B, BRERERZHDFHEREIMONT
WAL, BB A D X ~ 7 I)LRIFE (mendelian phenotype) & 7= 1 3R IR B B i1 (phenotypic locus)% 50 L
TWBZEAERT, BRFE:DPLADMYVICKVWTEIDN, AVTINToEIY RYDOHEMKER EH
URERZIT>T. XVTIBERDNRY—VICERLTB I EEZHRBBFALED. TNDNEDEMELSS
BIEIT LD > TVARVEWVWIEKREERWVWET, )

No symbol before an entry number generally indicates a description of a phenotype for which the mendelian
basis, although suspected, has not been clearly established or that the separateness of this phenotype from
that in another entry is unclear.
IV M) —BESOHICESHARVDIE, —RBHICIE. A VTFIMERELT BbLVWEDHHDE
DD, BAFEICIFEIIINTUVWAWKRREROE®R, Fld, COXRBEREZEI—DHOIV N)—FD
REUDOXBNT2ONTEETHZ I EE2EHKRT 5,

A caret (") before an entry number means the entry no longer exists because it was removed from the
database or moved to another entry as indicated.

IVRY—BSOFIOALY bOIE. ZOIY MY —HLEIEFPEELRVIEEEKRT %, BINT

anl


http://www.congre.co.jp/gene/pdf3/gene_ws1_01.pdf
http://www.omim.org/help/faq
http://www.omim.org/help/faq
http://ja.wikipedia.org/wiki/%E3%82%A8%E3%83%B3%E3%83%89%E3%82%A6#.E3.83.A1.E3.83.B3.E3.83.87.E3.83.AB.E3.81.AE.E5.AE.9F.E9.A8.93.E6.9D.90.E6.96.99.E3.81.A8.E3.81.97.E3.81.A6

Wb LI, ENDAT—IR—ZADLHIBRINED, HOTY N) —AEBBINLLOHTH S,

See also the description of symbols used in the disorder column of the OMIM Gene Map and Morbid Map.
OMIMEIZF~ v 78 L U'Morbid~¥ v 7DKEEHMP THWLNBESICOVWTDRRBRESRINW
(B%)
1.5 What is the OMIM Gene Map and Morbid Map?
1.5 OMIMEEF~Y Y 7HLUMorbidv v T EIFRATTHN?

The OMIM Gene Map and Morbid Map present the cytogenetic locations of genes and disorders,
respectively, that are described in OMIM. Only OMIM entries for which a cytogenetic location has been
published in the cited references are represented in the Gene Map and Morbid Map.
OMIMEGFY Y 7B LUMorbidv v FiE. ThTh, ELFHFLVEEORBRLDOMAEEKRT .
SEEEDOMBIBIBAXBMATABEINAZOMIMI Y MY —EFA, BIEFY v 78 LU Morbid< v
TILRIN D,

The OMIM Gene Map can be searched by gene symbol (e.g., "SOD1"), chromosomal location (e.g., "5",
"1pter", "Xq" ), or by disorder keyword (e.g., "alzheimer").
OMIMEBF~ v S, EEFP VR (Bl "SOD1"), LBELDAEB. "5", "Ipter, "Xq" ). F
zld, HmE2F—7—K@#I. "alzheimer" ( [PILYNAIT—] ) W IYBRRTBIENTE S,

IOV OMIMDOREEIC LD 2T, OMIMIZESFZRI N TVW B ERBHDOMRETZ2HE L TH 5,

("OMIM Gene Map Statistics" & 4)

OMIM Gene Map Statistics:
OMIMEIZF~ v TH#iEt :

OMIM Morbid Map Scorecard (Updated October 17th, 2014) :
OMIM Morbid¥ v 7237 A— K (20149108178 E#7)

Number of phenotypes* for which the molecular basis is known 5,341
DFREMHIBEMORFR *DE 5,341

Number of genes with phenotype-causing mutation 3,293
KRB TERENHBERLRF 3,293

* Phenotypes include single-gene mendelian disorders, traits, some susceptibilities to complex disease (e.qg.,
CFH and macular degeneration, 134370.0008), and some somatic cell genetic disease (e.g., FGFR3 and
bladder cancer, 134934.0013)
FRIBBICE, B—EEREFAVTIVERER, BB, AEELIOEEHRNDRZME (B, CFHE L UERE
4%, 134370.0008). & & U\, fIfEfAHI DEMILELMERS (B, FGFR3S L UEEMD A,
134934.0013)'& E h %,

5341& W) #HEIE. 6800ICHARYEVEDD, HFRETTHRBEEZTEEEATWS, TO—AT. EEFI Y I
BEN3IV MY —IE, FAQCH 7LD IS, RBERLOMBEORAENEZEATWEEEZLOND D, WEIZAMR<Z L
ATENE, ThRYICEANSTEZHEDIZTTHS, LHrL. REBEAELOMENIAEINSD LT TIERL., BEF
PEEINZHELNHZDT, HboEMONBELRET . FLEHWEESALRETIEH SN, 2FHNERHIEENOD


http://en.wikipedia.org/wiki/Cytogenetics
http://www.omim.org/statistics/geneMap
http://ja.wikipedia.org/wiki/%E5%8A%A0%E9%BD%A2%E9%BB%84%E6%96%91%E5%A4%89%E6%80%A7

RIWBE LT, UTFDELDIC, 2013F1B7HERFRTI674E WO BUEZ R DT 7,

("OMIM Statistics for January 7. 2013" & Y)

OMIM Statistics for January 7, 2013
Number of Entries
Autosomal X-Linked = Y-Linked = Mitochondrial Total
*  Gene with known sequence 13370 651 48 35 | 14104

+  Gene with known sequence

124 4 0 2 130
and phenotype
#  Phenotype description,
3371 271 4 28 3674
molecular basis known
%  Mendelian phenotype or locus,
1627 133 5 0 1765
molecular basis unknown
Other, mainly phenotypes with
yP yp 1765 125 2 0 1892
suspected mendelian basis
Total 20257 1184 59 65 | 21565

ZOHEIL. 2013F1A7THDOEDTH S, TD—AT. OMIMD YA NDHEETD A Za—h 5. B UEBROEE % IF

T &, 2014F10A21BEHFOMEE LT, 4270t & WO BEN TGO, IoEEHET 2 E. TD652HMIC, (4270-

3674)/652=0.914& 7Y, TNFIEFEEA1E] . REE, ZTOZEEBOEZNEBAHRTITWD I &ILRD, HELER
HOBELIMEIDNRDII MRV EVDIEADINEZ D, EFELLAVERFVRBIEBE TE RV, EHLBEAERES
NAWRBEIUTEELTLEIEWVD, AETINETICRELTIAKFIRTERA S &, PRYEFRPLFRICBEAROR
WEELYILEEDEBEDADNERINPTVWTHE I EEZI LN D,

—I5. ERBOERHNSIVEL ENIE, TIREGE TR I &ITEY., 3674+1765+1892=7331& WHHEE 2D, Th
S ETICRETLAPTEB0ICREEVHETHY., $T5L. ZhIIHEERVTERLETHHET 2ODDBEETT
>T6800& LD TIEARWHAEHERTE S, OMIMICDW TR TWABXEAIFET &, 2004F &P LW ERIHR
BEAEBMINZRAELE, EOCSVWERRICHUTIEEZDONDDSRBWVWH, E-oXTY ERBERELAFETREIATY
2E0H0H > 7,

Hamosh, Ada, et al. "Online Mendelian Inheritance in Man (OMIM), a knowledgebase of human genes and
genetic disorders." Nucleic acids research33.suppl 1 (2005): D514-D517.

The Morbid Map is an alphabetical tabular listing of all mapped disorders.

Morbid¥ v Fl&, ZILT7 7Ry NMEDRDOERE LAELTOY Y TINLEED) A NTH B,
As of September 13, 2004, there were at least 3659 disorders spread across 2558 loci.

2004 F9R13HDIFR T, D7 & H3659DHEEBN2558EERIICIAD > THEEL TW,


http://www.ncbi.nlm.nih.gov/Omim/mimstats.html
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+star%22%5Bprop%5D+AND+%22type+autosomal%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+star%22%5Bprop%5D+AND+%22type+xlinked%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+star%22%5Bprop%5D+AND+%22type+ylinked%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+star%22%5Bprop%5D+AND+%22type+mitochondrial%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+star%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+plus%22%5Bprop%5D+AND+%22type+autosomal%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+plus%22%5Bprop%5D+AND+%22type+xlinked%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+plus%22%5Bprop%5D+AND+%22type+mitochondrial%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+plus%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+pound%22%5Bprop%5D+AND+%22type+autosomal%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+pound%22%5Bprop%5D+AND+%22type+xlinked%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+pound%22%5Bprop%5D+AND+%22type+ylinked%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+pound%22%5Bprop%5D+AND+%22type+mitochondrial%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+pound%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+percent%22%5Bprop%5D+AND+%22type+autosomal%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+percent%22%5Bprop%5D+AND+%22type+xlinked%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+percent%22%5Bprop%5D+AND+%22type+ylinked%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+percent%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+none%22%5Bprop%5D+AND+%22type+autosomal%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+none%22%5Bprop%5D+AND+%22type+xlinked%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+none%22%5Bprop%5D+AND+%22type+ylinked%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=%22prefix+none%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=active%5Bprop%5D+AND+%22type+autosomal%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=active%5Bprop%5D+AND+%22type+xlinked%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=active%5Bprop%5D+AND+%22type+ylinked%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=active%5Bprop%5D+AND+%22type+mitochondrial%22%5Bprop%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM&orig_db=OMIM&cmd=search&omimfilters=true&term=active%5Bprop%5D
http://www.omim.org/statistics/entry
http://scholar.google.co.jp/scholar?cluster=3281179441328679263&hl=ja&as_sdt=0,5&sciodt=0,5

In 2563 of these disorders, the molecular basis has been identified at the DNA level.
INLDEEDD 525631E, 2 FHEEADNAL NI TREZFHTH 2,
These 2563 disorders of known molecular basis are distributed over the 1651 loci with at least one allelic
variant; many genes are the site of more than one mutation causing phenotypically distinct disorders (e.g.
cystic fibrosis and congenital bilateral absence of the vas deferens caused by different mutations in CFTR).
DFHERABERD N 52563% B IE. PR EH1EDOTLIVAEBL T, 1651EMICHZ> THH
LTW3, ZOO55% < DEGRFIE. REENICELG >IEREZSIZIRII2DULDEREZET S
Y4 NTH2 (B, BEMEBRHEES L OCLXEBEABEREBEIF. CFTREGFOERSLEEICLY
BIZEIIND), GRE: UM MEREERNMEIZHBADIELERDNEY)

2004F R R TOMIMDHRZH I niE, BERICKBREVZ 2D FHRERI/RILLLE DL/ &, 2563THZ, In%
BEILZHRAEOANZTEMIE S &, 3690HADT, H&LT6000HKB LMD, ©IdY6800d I DALY ZRP& L TW
AR R L

ICDDAICDWTE, D Ligh7L, ICDIF. HEEEVESEREBEBEOERGEDE &MIEN 3 WHONKRE L TW5E S
EETHY., MELREIINLRINT, BETIKICD-102003)EMEENZEDHIAVSNTWS, ERES>TLE
D& 2017FEICHRBITZFEINTWBICD-111ICIE. [FVERBEHRK..|JOMTA—T7 7 RSy JOERKRERY hT7—7
& L TGRARZ0rphanetD 7 — 49 R—UTEHFIN TV B B L £ 5850FKEH . MBI RIEAICD-11ICERYRAEFNZ LD
IEEEA IO TWS, IREOhanet ETEZICZDHEELNHZ2OMNMELTERODMASRVEDD, I—Ov /I DEE
KOEEHBETHSEURORDISOHY A hODTLEVERTHZH. FRLHIMEFEVWERDNS, LA >T, ICDIC
DWTEHARTRY 1E. OrphanetdHICDWTHFA UHEFwE LT, Orphanet L THRERLT X %133 D5850FK B TH 5,

OMIM, ICD. Orphanet®ffime LT, EETOHRICH FHER., DX Y DNARE CTHEMNEENRDON >ENEINT
PHERICEEIN TV SERIDOEBEENAERY ., 5P 5, 2004FM R T2563HFEE LD DA, ﬁ%ﬂ’ﬂgﬁm#ﬁ&_ﬁn
EDREITER . REEZORBELBEDLN S, ChITHET2REOHENFLONNIE, Thdd > & HIERER
FVERBOHEEADTHD D,

RDH. FFMATELD, ZHIIDNAREBTRD LLWEENR DS RITNIE, TRTEBELACTLLnEWVD
ZEEWETZEDTIIARN, ERQZIDOICEBIICKEDDNAREZFAL., TLTEEN’RDOHZICHLE
ZERFBVWA, TNTHERE —BOREBELI —HTI2OTHNIEBMEHITRILLEB>TWS, BEICIIDNARE
RUTEWZITo>TWAEDIC, FADEFZIRICLT, BETIIDNARETEENROALRQTNIEBIT LAV E WS
DIEDNSLRZET T 7 TRAEW,

ICDICDWT, #%5EE LTHEIKEVDIE. HD. NEEDRIIER THRALAEZVWTH S, GHHNLEERMTH
2FAFUOT—IHHERO—DEWVNDI T EFTTH B, 7L, WHOIL L ZRARDICDDERLICL B EHLEFTED—
DEVWIHRWTH B, TOEHBELTE, T4 F
V=IO ERICEIZOEEME L-DId>
72FEET. TORICREICL 2HBERIZDLOHD
LEEBELTERAILRY, ZO0LIET > &FETE
BELTERELEEVWD, NERTERETHRALE
YLEMLRBERLNHZEVNDITEDELITE, &
D2ERIT, HFWICEZ<DFAERT, TLTE

ERETE L TOBELDTEE DRRBEFREFKEAISE
KL ELLD, ThULEERMARKRITDZIONLD
ShNDTIERUWNERD, TIEIE. B
REBOTWEWIFIEH DD, ERBICIED



http://www.genome.jp/dbget-bin/www_bget?ds_ja:H01033
http://www.mhlw.go.jp/toukei/sippei/index.html
http://www.who.int/classifications/icd/revision/en/
http://www.eurordis.org/IMG/pdf/ICD_revision_S_Ayme_EMEA_March_09.pdf
http://www.orpha.net/consor4.01/www/cgi-bin/Disease.php
http://ja.wikipedia.org/wiki/%E3%83%95%E3%83%AD%E3%83%BC%E3%83%AC%E3%83%B3%E3%82%B9%E3%83%BB%E3%83%8A%E3%82%A4%E3%83%81%E3%83%B3%E3%82%B2%E3%83%BC%E3%83%AB
http://en.wikipedia.org/wiki/International_Statistical_Classification_of_Diseases_and_Related_Health_Problems#Historical_synopsis
http://www.who.int/classifications/icd/en/HistoryOfICD.pdf
http://www.stat.go.jp/teacher/c2epi3.htm
http://ja.wikipedia.org/wiki/%E3%83%96%E3%83%AB%E3%82%BB%E3%83%A9%E7%97%87
http://en.wikipedia.org/wiki/Spondylitis
http://en.wikipedia.org/wiki/Florence_Nightingale#Later_career

DERZERMICRLTWAZI TH BT,
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Mendelian Inheritance in Man& 5 & 512, &%
IZHumanTldZ < Mank ., BHIZHEMZ2ERX 2%
BB TWdZ e Thd, BEINBLMEDHE
FOEE DGR L KETHEIZR > TV RV DNE
DPRBETH o720, IL<FA K, ZhiTidzsd
BRI B2 TE RV, BHRAE O E
EIRIFE SN T W22, MR A O EER L
WODIE, FEALHONTOARY, HNEZRY, Ly MEBIHE*OATH D, BMELEOXFEROBEEZTIZXDEER

B> T, WRNER A2 G T IXREOREF OB THRET DIFLHEETHY ., LT TEEEIIRETDIE NI LD &
572, LML, WTNZULA, TTITIDEZD VS REBKRAINTVWDEDT, WIH, OMIMMBOMIHAEIZAR S
DMNE LINEW,



http://en.wikipedia.org/wiki/Florence_Nightingale#Later_career
http://ja.wikipedia.org/wiki/%E3%83%AC%E3%83%83%E3%83%88%E7%97%87%E5%80%99%E7%BE%A4
http://www.ncnp.go.jp/nin/guide/r2/genedigmanu_html/RTT.html
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FVRBEAKRE L TORBRERE LT, XEORBESOESHEBT
HBNORDAMOANIC—AE WD FEBICKIARHELZH L TWB 1,
ZNIZDWTEENORDICEWELERLE Z A, NIHRDNCATS (K
EEENSVRAL—YaFIREEVS—) ILLBEEAO25005
A1(8%). @ L < NIHRDNHGRIIC & % & AO2500~300073
A1(8~9%). LT DR H D2500~30007 A (8~12%)D3 s % R #L
ELTHRINi,

Griggs, Robert C., et al. "Clinical research for rare disease:
opportunities, challenges. and solutions." Molecular
genetics and metabolism 96.1 (2009): 20-26.
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(o &L EMABRFVREBOR. I THARLLIIC. KEDEBIKEBE WD DIFEULY EARXERBEY THok, AL
£IC. KEDIOAIC—AEVWD DIFEUL Y BIRIAK E>TWE EBbh, BAOEELBL LEDES
EEUDB~8%DAMNLICHTIFEFREWVWOFHICRZEDEROLNE, UTICET LIIC. EUDEZBSODESHEBTH
BEURORDISICL 56~8%ARIEL LD ELELETH, ECEFTERLTLVLVDIOLALRLARBZHINLSVH > 1,
ZOWHEBET, BRI FETEZ I LRBEIE L, EUTOFEDERELEDBEBRE L T6~8%. BE &>
T7%. 1AANIC—AEWVWSHEZ, XETHXROEREZ FAT 258ICHKAT %, EURORDISICEWELE T, RED
EXRELTVIDONKREDORIKTH 2,

FVEEBLEDBERICOVWT, MOV —RAE2ZRBLAHNS, BRIELAV, T, EUDEEZELDESHEBTH S
. EURORDISH 5 DHEVEREDBEMNBRADXETH D,

("Rare Diseases: understanding this Public Health Priority" EURORDIS, November 2005 & YJ)

In order to be considered as rare, each specific disease cannot affect more than a limited number of people out
of the whole population, defined in Europe as less than 1 in 2,000 citizens (EC Regulation on Orphan
Medicinal Products).
FLEZZONZLHICE, BRFEDEERIE. 2AOOHFTROLNAAOEZBATRETSZIEET
TRV, 3—0O Y /AT, 2000 ADHRIC—AKRBETCH D EEHFINTWDS (ECHRPVEERRF)
This figure can also be expressed as 500 rare disease patients out of 1 million citizens.
COHIEIE., 1008 ADTHRICKH L T500ADHEDEREDEEELRLERRTSZIEEHETES,
While 1 out of 2,000 seems very few, in a total population of 459 million citizens this could mean as many as
230,000 individuals for each rare disease.
2000 N IC—AEWVWD DIFFERICHBRVED ICBDNhZIThES. 2RAOTHES00EADHZE, &
NIIBEFDVEREDHY T2Q3HAAEDOEAEZEKRL D 5,
It is important to underline that the number of rare disease patients varies considerably
from disease to disease, and that most people represented by the statistics in this field suffer from even rarer


https://www.rarediseases.org/rare-disease-information
http://globalgenes.org/rare-diseases-facts-statistics/
http://www.ncats.nih.gov/about/faq/rare/rare-faq.html
http://www.genome.gov/27531963
http://scholar.google.co.jp/scholar?cluster=17647286253168067635&hl=ja&as_sdt=0,5&sciodt=0,5
http://www.eurordis.org/IMG/pdf/princeps_document-EN.pdf

diseases, affecting only one in 100,000 people or less.
FVREBOBERIZ. KENOKRBANEEZLKELTIDICERIDDONEETH D, ZDHHFTD
MaEtICL2E, ZLDODALRBEICHDVPVERICELOLN, TNIFI0BAIC—ALTOANEET S
EVWDFDLIRDTH S,

Most rare diseases do only affect some thousands, hundreds or even a couple of dozens patients.
ZLOHRMREIZ. BHTFA BEA H2VIEHRTAOBZEOHICEERT B,

These “very rare diseases” make patients and their families particularly isolated and vulnerable.
Ihod MBEVER] BBREZEEZORKEEZ, KFIHBTHRELZZ TP T WVRRISEVWALDT
HB,

It is worth noting that most cancers, including all cancers affecting children, are rare diseases.
NBICERBTI2LEHEDONAZEAT, ZLDOPANBIVERETHD I EBFEIANEL,

Despite the rarity of each rare disease, it is always surprising for the public to discover that according to a

well-accepted estimation, “about 30 million people have a rare disease in the 25 EU countries”3, which means

that 6% to 8% of the total EU population are rare disease patients. This figure is equivalent to the combined

populations of the Netherlands, Belgium and Luxembourg.
HVNDHVDFEDPRBEOFDEICEEDLLT, TFANONTWBIEEFEICLD L. 25QEUEED
FTH3TFAADALZDEDPEREBLTWVWS] EF3)EVWI T EICALXIEIVWDOEEETZRT, Ih
IFLEUAOD6%~8% N FEDHEREDEBETHDIEAEEBKT 5, COHFIF. RIAFTVH. R
WE¥— BENWIEV TNV ITEEOELZAOERALCADTH S,
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2.2. Paradox of rarity

22. FVMDNRZ Ry IR

The above-mentioned figures mean that even though the “diseases are rare, rare diseases patients are many”

It is therefore “not unusual to have a rare disease”.

RBDEENBKRT 2D, LEX TREIHBLEDTH, FVRBOBEHE LTREERFZ W] Z
ETHD, TNWZIC [HVEBDETIDIIELEERIERETIERN] OTH5B,

It is also not unusual to “be affected by” a rare disease, as the whole family of a patient is indeed affected in

one way or another: in this sense it is “rare” to find a family where nobody is - or no ancestor has been -

affected by a rare (or “unknown”, “unexplained”, “strange”) disease.
FORRBIC [HBEZIID] CEEFLEERIETERAL, HI2BEOLRENRICASHDAE
THEEZRIFIINTVWELLTHZ, CODEKTIE. EZO—AL - HEZTEEDZE - D
7 (FiF TRMO) TGREBTERW] [HFWa] ) BRICEBLTVWARVWRKEZRDIFSAN T
wmD] BROTHD, FRFE : affectedx HHBRT B ERLF LD, BEOERENMSHDAET
BELTVWEERAFTVHTOR, BENICHEIICRITEZOT, CZOBERFEZZITHDREKT
HBIEMRMLELE, LALENTEREOXNEZRELRIIZARFT. ThidEZEDaffectedic
BEEHEEZZITZ2OMADEERNHY. HAETED TRABWVWI EICLZEERORATT)

A mother tells:
HHEMIIES -

“At the age of 6, Samuel was diagnosed with a rare metabolic disease.

M6, ¥ I 1T INIRBHHEORIMRBESBMINE L,

Almost three years after Samuel’s death, we are still a family with a rare disease:
YIa1TIDRE. HBFET, BERIRLEICEVEREZL 2 AREDFEETY,

| have discovered that | have symptoms linked to the fact that | am a carrier, my marriage broke down due to

the stress of losing a child and my daughter was unable to sit her A level exams due to the grief of losing her

little brother and her father leaving”.
IDNREETHZ2ERICHAEL T, RICERPEHTWS I EICRMIEF L, FEKRSZAMLR
IC&Y, RORBEBEBEFIKRDY ZHITE L, RORIEIHVEBEZRL, RKFESMETW 7B LAIC
SY, FERAREZITDIEHETEELEAL

BENICBEINHETVWEDT, HIARERRIETEIENTES, 2000NIC—AEVWIEDEEOZMEIFIAD
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coe s —REMADIC, AYICZORKBOSHEDIEARLLARDS, TTETHEMEAEICARZEVWIDE, EVWEAYIC
MELTELARD272DDE LAV, WP, REICFARIEASZIE, EVAMPREDSEERL TV AELD
DELHIBDT, EVHEARD>T=OLE LAV,

2014128 16HEEE & LT, EURORDISICEAWEDETWEZ 3, ROLIITHWXEEI S LLL oS5V ED
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For your second question, we are not sure what the mother of Samuel means in her statement. However, this
document is 9 years old and much more is known today about diagnosing and treating rare diseases.
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For many of the survey participants affected by a rare disease, the quest for a correct diagnosis signified a
long and significant challenge.
FVRBIBELALZKOT7 VY —NAZHEICE ST, ELVBEEZRODTORERIE, RCERRF
vLYYERKRLTWE,
Before having obtained their diagnosis they consulted many specialists, underwent numerous medical exams
and often received incorrect diagnoses along the way.
P ERB DRI, BOHRZOEMRICEHKL., 2<OREELZIT. TOERPTLELIEEE>L?
Bre2iTTW2,
This journey was not only troublesome and taxing, as patients often travelled long distances and used their own
savings, but also often led to deleterious consequences for patients and their families.
ZDERIE, BENLITLERERZERLEDDIEEEZIYERLTWVWEEDIC. FSTIUHNELT
BN ZEIFTHRL, LELIEBREPETOREKEICE > THEFLREREZEIZIEILIALTVWS,
Overall, patients were left with no choice but to seek answers on their own, with little help from healthcare
systems, in many cases.
2FE LT BERBLEE-ABZBXZRLKRDZLUMAIGERORMAR ER L, £ DFEK. — IR
EEKEINSDENTIFIFEAE”TONAL ST,
Even if obtained, diagnoses were often announced under inappropriate circumstances, where the gravity of the
announcement and the subsequent consequences for the patients and their families were not considered.
EABEIDEONEZELTE, TORBRLIELEFRBEDAKRETOIREI N, BESSLURE
IKEDTDZTDRBDEHEFIZMBERAZERINTWADL o, (ERF: BISHBEREIFAA
DFERETTHRARBADELRDOENZIBLTWREBbNET)

The Quest for Diagnosis

U KD BIERK

When presented with a symptom or set of symptoms, it is logical that a rare disease would not be the first
proposed cause by a health professional.
ERDPHEE FREBEROERNELF., EEEEEICLYRDICREINSZHFERE LT, F2
ERRENDOHDLBVDIEE>EERIETH B,
For the same reason, it is not surprising that the time it takes to diagnose a rare disease might be longer than
for a common one.
B LCEANS, HFVEBEBIHITAIDICIAETYT A V—XLYELYRIDODNZDIE,. BLIZHEDS
A AW
With each clinical event, the time it takes to reach a diagnosis will depend upon the disease in question and the


http://www.eurordis.org/publication/voice-12000-patients
https://books.google.co.jp/books?id=13g4hrVlBnoC&lpg=PT41&ots=sjlZ_woIno&dq=For many of the survey participants affected by a rare disease%2C the quest for a correct diagnosis signified a long and significant challenge.&hl=ja&pg=PT42#v=onepage&q=For many of the survey participants affected by a rare disease, the quest for a correct diagnosis signified a long and significant challenge.&f=false

complexity of diagnostic needs.
HWDWDERRIIA X N T, BENIET 20D S2EREIF. FMEELR>TWEER, LU, 2
BIDHBEETIEMIIKETEZITHS D, GRiIE: TOVWDHDVDERKEMAI RV N EBERLELAED
Fr<E & &EBE] REBWET)
These delays, difficult enough to accept for individuals with common diseases (let alone healthy
individuals), represent only the first obstacle for rare disease patients.
BELAZIEEEDADIE, JEVTAV—ADBEDARICES>TFEBR LI LW ELZIN
 INSDEER, FVKRBOREICE > TIE, RUOEBEEICTERVDLE,
The delays in diagnosis for the eight investigated diseases are presented below (Table 1).
AELBDDERRBICDOWVWTDERDELE%, UTICRT ().
Within disease groups, delays in diagnosis varied greatly.
REDTIV—TOHENT, BEIOELERIZELCEBR>TWS,
A small percentage of respondents experienced very short delays in diagnosis and another small percentage of
respondents experienced very long delays.
CEZED D /NI RENEDBIICEVWTHRBICEWVEEZRERL., TO—AT. HO/NIREIEOE
BEED. FEBICRWVEEEZRRL .
However, the majority of patients within each disease group experienced delays somewhere in between.
L LAans, BERBIIV—TOHENT, BEORSEIT, ZTOHEOELEEZRRL 7,
As a result of this range in delays, the median delays in diagnosis were calculated based on the responses of
half (50%) of the respondents in each disease group as well as for three-fourths (75%) of respondents in each
disease group.
BEASET 2HEICOVWTORRE LT, BREBVINV—TOEREEDHSD (50%)DOE. BLU.
BHEBIIN—TDOOEEDIDDIT75%)DEEFICEWVNT, BEICELZEBEOHRRENGEI N,
For example, for half of respondents affected by CF, diagnosis was determined 1.5 months after the
first appearance of symptoms.
Ble LT, CRICRELAOZEDHAD, BERMITERNMHETNS1.54 BTREI N,
When including the 25% of respondents affected by CF that experienced the longest delays, the median
increased dramatically, to at least 15 months of delay following the first appearance of symptoms.
CRICICERBLEZOEEDI S, RVRVWEEZRRLAL25% 28T &, PRERINIEML., &7
IERDPE TSP EE15y BDEEE 4D, BRFE  BIEAIC2S%EZR LT TIRRWE D IC
THODIDTTN, COFHFOMEE L TINREEBDOIERDTLEID?EREDE I ZIFRKER
ER—IEZRTIHANDFETY)

Source of information Delay in diagnosis for 50%o0f patients Delay in diagnosis for 75%o0f patients
BERDIT BEDS0%ICE > TOBMHELE BED75%IC & > TDERMEL
CF 1.5 months 15 months
cystic fibrosis  ZAE 4 KRMEE
TS 4 months 3 years
tuberous sclerosis & EFE(LIE
DMD 12 months 3 years
Duchenne muscular dystrophy Fa Yz XBFHY MO T 4 —
CD 12 months 5.8 years
Crohn’s disease Z HO—Vi&@
PWS 18 months 6.1 years
Prader-Willi syndrome IS4 — - 4 ) —fE{&E
MFS 18 months 11.1 years
Marfan syndrome XJL 7 7 > fiEfzEE
FRX 2.8years 5.3 years
Fragile X syndrome [fE S5 XE R
EDS 14 years 28 years
Ehlers-Danlos syndrome IT—32Z - 4> 0O fEfEEE
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Table 1 Median time elapsed between the first symptoms and a correct diagnosis.
=1 ADERD S IE L VLE2IT & TORIBEFRE O R R{E

The results in Table 1 not only illustrate the great differences in delays between disease groups but also
between patients with the same disease.
RIDERIZ, BRIV —TORTEEICKEZWEVAH DI EATRTEIFITRL, BLERETHER
EOETRKERQREWVIHDIEERT,
For example, half of respondents (50%) affected by MFS reported a delay of at least 18 months between the
first appearance of symptoms and obtaining a correct diagnosis.
flE LT MFSICERE L7ZBIEEDHFE (50%)D%. SERNMETHSIEL WEEAE2 F TIC,
DI EH18y ADEBEZLOE L7,
An additional 25% of respondents from this same disease group did not receive a correct diagnosis until an
average of at least 133 months (more than 11 years) after the first appearance of symptoms.
RUCERBIIN—TH5DEBMIN25%DEEEG. KRMWIERNMETHL, FHL TR E
H1335 A1y BULE)EFTE LWEEZZ (T TR,
As the aim of this survey was not to criticise the diagnosis process in general, but rather to investigate the
consequences and factors associated with longer delays, these aspects are presented below in order to
help propose solutions that could ultimately lead to an improvement in the health and quality of life of rare
disease patients
Tor—bOEWE, ELBHOBREHHTZIEDOTEAL, RVEBEEZLEZLLTVWSER
ﬁ%%ﬁﬁ?éu&k%éouTk\ﬁ@ﬁ%@%%@&%t@lk?“f#ﬁﬁﬁi%%kb?
R ZIRRET D2DZBFT 57D, LUTICINSORIEICDOWTHERY FiFs,

BFICI—ZR - ¥V OREEEE (EDS) D50%HRE14E, 75%HFRIE28FNEH TR,

RFELT MEERICD%EZRLAEDITTRBVWEDICHEDHZDTTH,. ZODBFOMEE LTINEFEBEDI QD
TLEID?AXREDEZBRBRBER—VERTHNDFETT ] & LAEBDITOWT, CRICDWTHENT,
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Neonatal diagnoses were obtained in 36% of patients, 45% of which resulted from disorders observed during
pregnancy or at birth, 31% of which were made following neonatal testing and 17% linked to other cases in the
family.
FERBEIN6%DEETELON, TDD BAS%IEIRFEIFHERICASONALERENSDEDT
. ETDIBINUDFHERRIY ==V T AT%DRECHDEEICEESTZ2EDTH 5,
For non-neonatal diagnoses, the time elapsed between the first clinical manifestations to diagnosis was nine
months for 50% of patients (and as long as three years for 25% of those diagnosed the latest).
FERDITARWEEICDWTIE, SYOERKERN S E2M & TORFERIBEIF50%DEETI4 AT
HB25%DHREELBEINILEESICOVWTHEHIFDOREICHELS),

PiEY, REELBMINL25%EEIMLT75%E LieL DD, FERZSHMOIENRKEWLDHIC, ELICK (A2
TLEo>TW3B, WICHERZEMIEFDRWEDSIZDWTIHEARS,

(136R—7)
A period of 14 years elapsed between the first clinical manifestations of the disease and diagnosis for half of
patients (28 years for 25% of the latest diagnoses).

A DEREERD S M E TORBIEITEMTI4ETH 2(REEVEEID25% T28ETH B),
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The time elapsed between the first clinical manifestations and diagnosis was 12 months for 50% of patients
(nearly six years for 25% of the latest diagnoses).
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PPS Perversities

PPS(Prospective Paymayment System)T D REIRET %
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Some hospitals transfer patient whose costs are expected to exceed the HCFA payment for their DRG, a

practive that is derisively called "dumping." The opposite practice, in which hospitals treat only profitable

patients, is called "cream skimming."
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of health economics 13.1 (1994): 31-60.

On the other hand, policy changes aimed to introduce elements of capitation funding, although welcome, raise
the spectre of ‘cream skimming’. The paper explores the potential for protection against ‘cream skimming’
offered by incorporating chronic health factors into the formula.
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Nir Eyal’s post below has teed up the issue of doctors refusing to accept patients for reasons that seem to be
pretty questionable. The latest example has to do with obesity, but there are plenty of others having to do with
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("Orphan Drug Law Spurs Debate" ANDREW POLLACK, Published: April 30, 1990 & Y)

Amgen Inc.'s new drug for anemia, the latest biotechnology blockbuster, might set an industry record for first-
year sales. Yet Amgen is shielded from competition by a law meant to encourage development of drugs for
which there is supposed to be only a small market.
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"You can't look at three drugs and throw out the baby with the bathwater,"said Abbey S. Meyers, the executive
director of the National Organization for Rare Disorders in New Fairfield, Conn., a lobbying group representing
patients with rare diseases.
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She was referring to three drugs at the center of the controversy.
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One is Amgen's drug, known as E.P.O., which is used to treat anemia in patients with kidney failure. Treatment
costs $4,000 to $8,000 a year. First-year sales of the drug, which came on the market last June, are headed
toward $200 million.
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Another is human growth hormone, marketed in different forms by Genentech Inc. and by Eli Lilly & Company;
it is used to treat dwarfism in children. A year's treatment can cost $10,000 to $30,000, depending upon the
size of the child.
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The third is pentamidine, sold by Lyphomed Inc. of Rosemont, lll.; it is used to fend off pneumonia associated
with AIDS. Since Lyphomed began selling the drug in 1984, it has quadrupled the price to more than three times
what it sells for in Britain.
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AZT, used to treat AIDS, is also an orphan drug, despite being one of the best-selling drugs in the
pharmaceutical industry. The manufacturer, the Burroughs Wellcome Company, has been the target of protests
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from AIDS patients and has twice reduced the price, from $10,000 a year to $6,500 a year. But AZT has not

called as much attention to the Orphan Drug Act because the North Carolina-based Burroughs has a patent that

would allow it to retain exclusivity even if the orphan status were revoked.
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The heat-shock protein Hsp90 supports diverse but specific signal transducers and lies at the interface of
several developmental pathways.
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We report here that when Drosophila Hsp90 is mutant or pharmacologically impaired, phenotypic variation
affecting nearly any adult structure is produced, with specific variants depending on the genetic background and
occurring both in laboratory strains and in wild populations.
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Multiple, previously silent, genetic determinants produced these variants and, when enriched by selection, they
rapidly became independent of the Hsp90 mutation.
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This provides a plausible mechanism for promoting evolutionary change in otherwise entrenched developmental
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Lastly, | have had ample leisure from not having to earn my own bread. Even ill-health, though it has annihilated
several years of my life, has saved me from the distractions of society and amusement.
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("Recollections of the Development of my Mind and Character” Darwin Online, 2014E10828HEE £ V)
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("Charles Darwin’s Mitochondria", John Hayman, Genetics. May 2013; 194(1): 21-25.& YJ)
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We now know that mitochondrial mutations producing impaired mitochondrial function may result in a wide
range of differing symptoms, including symptoms thought to be primarily psychological.
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Examination of Darwin’s maternal family history supports the contention that his illness was mitochondrial in
nature; his mother and one maternal uncle had strange illnesses and the youngest maternal sibling died of an
infirmity with symptoms characteristic of mitochondrial encephalomyopathy, lactic acidosis, and stroke-like
episodes (MELAS syndrome), a condition rooted in mitochondrial dysfunction.
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Darwin’s own symptoms are described here and are in accord with the hypothesis that he had the mtDNA
mutation commonly associated with the MELAS syndrome.
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5 mutant = EEEK (RAZEER) RAREENR

6. locus BERL B TEE

7. allele ZLIL (7Y, 7Y—J) W IEEF

8. genotype EIGE! BrFH
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1. ZA3E heredity & variation®RIZDEK TERE S hicgeneticsHheredity DHDRIZ EBIRI A B B
EE] ERINLLD, AN—F2HEEIFECBRINZMERICHY. BEALRTIE HER] BBV A=
IR ERP TV, BLERZEVIREBELZEIEEZIERFEIPRETHZEDOD, BRED HERESHKML
1 ORZETHZEHNDTHEICERT %,

2. MHBHOBADELRFEE N variationx [ER] LR, Thie HERER] & [EZREZE| IL9ELELELD
. FOEOAZEEHIMEIELTWS, ., mutationlc TRALTE| CWHBEBOHZREYTLLD, B
ICAEEEBESAREL L, TR OABIEELTIERL, ZLDOBREOHREIE [EE] ZmutationDEEE
ICAWTWS, UEDREZRIEL, HRMAGRAZBEBIICFHELAWVWEL D ICT 278, varationlZ Z#kiE
NYI—23VHA) | . mutationic [EE (RAZELHA) | 24 T3, IhniCEDHE, mutantid TEE
& (RAZEFTH) | | varantld TZ8E (N TF7YMEE) | OREYUTS, SHREEHRETIEROERB
(manifold) ## 2, FAINZPFOEVEEZEZNIE, RIATHEREFTRVERDNS, F 1%
BRIME] IFEMZERER. HDWITERZTIdiversity DERICAVWSLNTWA A, EKIFFELLTH Y., BAEIFK
TRV,

—~

3. Locus. genotype. alleleldWWFhntgeneEHEINBRINSHFETHHETHY., [>T, KK

. locus. genotype. allelell:EIEF (gene) DEBRIFA > TULWAL, IhbiEWTFhE XY FILDERI% 5B
TLEOICHBERBMFNLEZITHY., TOHRIF —BELR] TREPHEAl MRYRLES] HEETF
1 28, SEIFERBAISEAINDG, > T, BLFE. EGTFE WILEGRFREDAHER. TOERAD
BELREFICREIND LD ARMBZELP TV, FEOMRNGCMSIOERICEH ET O, B, BERE 7L
W (ZII, 7YV—LEH) OREEZHTS,

2HEMRAEMEIIEE > TWAWS, AL LA LTESEXMEMERTINTELT ., BEMICERULREY
W, PDFTIZAKDOCT7 74L& LTIRHEINALZZEE Y —FEY T4 &2 TF, InTR, EERABEKE—IIA
WTHHHEBDNBE L, EFEFE—InTWAWL, RETERREDI/—JILZRAW -ty MAD Y M, HiEMSNT
HFEALTWRBYTHD, ZEEVIREIAEBOP T, CCEFTEREH—IETHEDRILZMBLLIELT
TIoZEBRIE, ETHEHYDN VW EED, BRUICIIB[MBEDINZ > TP ILLAR>TWS,

geneticsDIEBE D D 5. BEDEAICDOWVWTIE, [EEEAEDRE genetic. BIEEMEREMNDEHTIN S,


http://jshg.jp/news/data/yougokaitei.doc

mutation ZTE (EARELER)

mutationDIEEICDOWT, [ZEALE] & [ZEE] OEWIELT. " ELTEKZETOIELVDT, AETIE T
ERE| EVWHORBEIFICR>TWS, ANTHDE, [RA] EVODRFRIMICWERQYBIRTZZEICBEKAH DL D
RRBEIE, BLZI0FRDOR - 7Y —RILLZBHICERIH 2 LD T, YR >—DDEEDOHRENBEEMICHE
BICHEU D EWD TEAZTE| #IBA O, RETE TR EWDIZaF7VARNHo>7LH7%E, LHrL. ARED
THIFEELLKABWEDD > TUE, BEREICLS AR EHFYEKREALIRWRETHEINTLE LD,
HEEDmutationid, FEIREBIIC"action of changing"t & W D BEE L A&, [de novoZE...|DETHhiRB LD IZ. ¥—4F
VIOVITRBEDOERICED LMW LWRELAREELTWS, TDRH TRA] ORBIE, WBEREIFTEINET, FBIC
BERAZBOUEICLTEERBANTELTVWEEHEDD, ZRICLZWEIFIELL,

variant kK (NNUT M)

variantid T4k (NY 7Y MET) | OFREH T, SREIBEETIIBIOEK (manifold) Z8/F2A. FAIN S
FoEWwWEaEZINIE REATRH2IEEFTTIAVWERDNS, £/, 2] FEYERE HEWVITERET
lddiversity DFRICAAWVWSH N TWB D, EERIFFELL TE Y., REIFKE <IFAL,

REILEZSIZEREILYTVODIF., CORAETHD, BEET, [Sa—4FV k- 4—HMLZ] &V FHAEGTREER
EHNSDHEEBbONEA, "mutant"& WD AED. —BRAIKIIANMKRERBOREDELLEZEIERITEDTHIHD
TELZITRMLONPTWEH, —RABRITOD = TR—ITld"mutant" & WD FEE % B T'variant" & REE L - AV ESH#
EEZONBERNDH B, ﬁt\_'ﬁw“d)%%b\liﬁﬂib‘b"mutant“?&t EEDbNBE, ANETIEALLA2DIDEIICYay
V5233 BEEHYDDZDT, BEICEWVT mutant" M BT S5h. B E "variant" & & " mutant" % BB L T W 7= XXk
THE>TWS, "varant"iZBEFICR L TEEDZ E =PI 2DOICEMARESE LT, #PZOICEVWHLAEDIFTER

—MRBIICRY DDH B, HEI7 SV AEBHREDERENICE, [Ebho/k] 1EVWIBMAREKRDL D RDT, LEE
fEhBOLNE, EVWIEKRGVWERALYTWVWEDEAS5N S, LAEH. "mutation"iZE " mutant"DXH Y ICE
. "variant"E AW TWA LD T EiXH < vanant"idE TEHEBERICEDRTW S,

"variant" 3N EE L RMEDSZREEU DT, BEIFEMNEEN S LWARVWEENR O > b &Y H A T  "variant"H®
ROMhoeBEL., BTRIIERART L TENEZEDOTEELNBTEINTE,. [Mpolymorphism"7ZZ & #IBA L 721 &%
ELabd27ELTH, HFYFETIEIRWHAIEEDVTWVWSE Z EILEARSRVL, BEIPETFREOERE LT/
TYRBROMoEEDLNT, BEEICHSA YV L THEMNAZIFDIFANERIH>ILL D BRENT B4R, &EB>TL
NTUVWNITRIDOHEEARBETIHNEIRVDTH D, TARBHIH > 5RIIERRDER. BHERLE > LEPh oKk
BEDIHRIC) RV EEIFRATEINEEZALIFIIONVVWEEZILSNTWSE LD,

7oz l)—F 23 —HF(FDNAREDBRCAIZCD W T, WikipediaRiEhk1Tid. BRCAD/N) 7 N RD &
DICHFEL TWB, Wikipediald A Z 1 2V ABDTRELIE—FT B2 ERETERVED, FIFAZOHMRIELE

o

Variants are classified as follows:
NWYTYUNMIRDESICHEINS :

Deleterious mutation
BEEERE

Suspected deleterious
BHOLWVEELER

Variant of unknown significance (VUS)
=2 N TOVAR RN N

Variant, favor polymorphism


http://ja.wikipedia.org/wiki/%E7%AA%81%E7%84%B6%E5%A4%89%E7%95%B0#.E7.AA.81.E7.84.B6.E5.A4.89.E7.95.B0.E3.81.AE.E7.99.BA.E8.A6.8B
http://ja.wikipedia.org/wiki/%E7%AA%81%E7%84%B6%E5%A4%89%E7%95%B0%E8%AA%AC
http://www.etymonline.com/index.php?term=mutation
http://ja.wikipedia.org/wiki/%E3%83%86%E3%82%A3%E3%83%BC%E3%83%B3%E3%82%A8%E3%82%A4%E3%82%B8%E3%83%BB%E3%83%9F%E3%83%A5%E3%83%BC%E3%82%BF%E3%83%B3%E3%83%88%E3%83%BB%E3%83%8B%E3%83%B3%E3%82%B8%E3%83%A3%E3%83%BB%E3%82%BF%E3%83%BC%E3%83%88%E3%83%AB%E3%82%BA
http://www.oxforddictionaries.com/definition/english/variant
http://en.wikipedia.org/wiki/BRCA_mutation
http://ejje.weblio.jp/content/variant+of+unknown+significance

NY7r b REEBDODhBSZE
Benign polymorphism
RED%LE

AZBIC TR 7V b, BHEERDNZEZE] &HD2DON,. RiEE LTI00%DBEENRVDOTREFR 2 BEICHKE
TOEDEEALTHEL TWSBNRIY—UTHD, AYICRELEBEIETHNS. REDZR] & LTHRELEAD.
FBENMDAICELWEEUMLRI VPRV ERBDbN 3, WhIEAZEDOELRNIC, BEADBARMY & BIROMARMED
BT, "variant"& WD BEDRVWAEDO AN IEEFIAE T, "mutation”, "mutant”" & WD HEHDNBWVREIETEAIN TV
HERDELSICERA %,

HETH CHETENLEBHRINHZDT, THEBRMBRL CvariantZ BHEDEDICR> TWEHEEXED Y T TR—=IH
WICERET %5, EAFMICIE, Variation, Variantix U THRE, ZREDBEARBLZEYETTWEYS varantd I & %&E
CEHEBERLTRETH D Z & E2FHRICMUtant D DBERD £ D IERBBLTWAEY 357,

CZETHANTHT, IOPKEBBRLEDED, BELERM variant"% [EEEK] 5 TE8KE] ICHELLER
FREFETvariantMRITHDE 2K B LEHENL EBbND, [EE] W&, BEDN DLRAZECP AN &
ARBETHDOT, FYIHFEHNERLEDHN B I T, FOAETHALILVWEWS LK ERDNS, 20D, TRE
1 TR TE] EWOIXFNZEZDT, BEOEFAETH>TH, HALAN 2EVWD ZERDTRBWVWES DD,

BSBRIEICHENSSERZ>TEH, BERZED IZHIE] 1E. HFYICEZLHETHEDLDATETCWSE, F—JILT"S
BRiA"&RBRT D& by T 5% 223,000 4 (2015F3F48E =) OFH T, EMEOXMRTRDICEIZ T 2 DIFER—Y
BTHhz, EENICBZETEDODNTVEIXMDADLZL, [ZHREIIHETIIROERL (manifold) ZFDA%. FAIH
ZRHFOEVEEZEZNE, RIALTZIEEETRVERDNS] EFRFEINTWVWEN, F—JILTHRERT 2R THED
FHE<Eey PLTLEIDIZEELRTHSZ, "SHE" "BE" Dy A Y MK 19,500 AN T, BLZFI1EL, e
FEIEXEA, OEBRKOEEZEE LTHEODNTLWADIIHIELDIE, BENSE I &L A 27DEN, 2EMIC, K
BTOMHNIBMBICAR > TVWBEANIEDREW, AERET TITH > TCvarant"DEIRE= TS AIICE#R L LD & LR
BrICIFBER AR L2V,

polymorphism ZE F /- IRMEDEE (XARICEL D)

polymorphismid, ZRICLDZHEICIEE TN TRV, variantE DR THERICEETH DD, TITEEHT

BV, FETHEILES TS, DNAREAZZ T2 EHERICEHINTVWSSNPOPDEIEATHZ D, XARICEL>T T
ZE| H TREDZE | DMEFEVDITFRVEWTFIROWREIANH S, polymorphismDEEEHBRFE T H NI variantiFIRE
FERITo>TVWARWET TH S, polymorphismilid, FEEE, ZODEZN’AVLNTWVWT, —Dik, HHAOICEW
T1%ULDHEEDEDEZREMIDILEE WD —BBEETH S,

("Mutation or polymorphism?" Richard Twyman, Wellcome Trust, 20/3/03 & V)

In contrast, a polymorphism is a DNA sequence variation that is common in the population. In this case no
single allele is regarded as the standard sequence. Instead there are two or more equally acceptable
alternatives. The arbitrary cut-off point between a mutation and a polymorphism is 1 per cent.
FTD—AT, ZREZFOANOICEVWTHEEDH ZDNAEIDN) T—>3 0 THDB, TDHFHITIE
. EARB—DTLILERSY VI —REFIE LTHBRINRL, KbYIZ, ZO2ULEDOEFICZIFA
NoNZBMYAFET 5, mutationE ZRIDOE THETMICH Y NF T RSV R ERDBETH
E1X—tY hTH 5B,

COEENFFEYMENLBXRTAVONDSROER EEZAOSNDHD, BRERNABKIY, 7OV IVJEETHL
BNTWEER' T, €52A. 1%BEEWVWIEERILR, BI2DUELEDOHENHZEWVWIREDF) ¥ vEERARD
HRULBHERTH 2, £B52A. BEDHRNLBEROANEBERELY TV, MAT, 1%EVWIDIE. N1 AT+


http://www.stagen.co.jp/wp-content/uploads/2014/04/history_statisticalgenetics_DrKamatani.pdf
http://detail.chiebukuro.yahoo.co.jp/qa/question_detail/q12116983522
http://genome.wellcome.ac.uk/doc_WTD020780.html
http://ja.wikipedia.org/wiki/%E4%B8%80%E5%A1%A9%E5%9F%BA%E5%A4%9A%E5%9E%8B
http://www.etymonline.com/index.php?term=polymorphous
http://ja.wikipedia.org/wiki/%E3%83%9D%E3%83%AA%E3%83%A2%E3%83%BC%E3%83%95%E3%82%A3%E3%82%BA%E3%83%A0

RTAVAELTCEBERLETOREBO LY I IICERESWVWALEDT, BEMICOVWTIRAERRTE ST, 2R OG
TH, 2ZHERFBE VWS LIEVYT A V—XDBEWVRERUEDNHZ2EDHNELEHET I EILRD, BRENAREIEEL S
MoV, FERMICEKRESRFERMEI W EZ2BALT TREDSE ] EWHRENE -7, mutationDFE
A%BKRBENMSEE ST, B—EGFHREEBEE L TOKRIRFEAMELIHZEDIERSNZD T, BEDOmutationld® 5 3
AGETZDEN., ZHOVWLEREAZFRCRBITEITONT, FHER] EVWHOREI KoL, ThHPEETVHLS
MIRTH-TH RMEDZE] FEHNER] ZAVTWRERTHS, 2FEMENXIRTHAVNOND E [ZH)
1% U EEBKRT2DTET TBRMEDZE | OITTHSDH, 1%KHBD " mutation'DHIEZDHT MEHWER] 13T<
Roh s,

locus BERL
allele LWL (U, 7YU—I)
genotype EGRE!

MEDOAHBICEERET &, "locus"d TEEAI] . "allele"® TPLIL] IZETELVWREEERR B, BEFE. WiLEE
FEBARLRIC, TEEFERELAWVWEDNALDOMEARLEZSHKERD? ] SRALLAEEELNHIN, BLFEH
EETEEDNALDMEZRLTHEWVWWL, REARXRD2ADOREEFRDB AR REWVICDOVWTERLTEVWITLELE
B, LA LEGCFEEFIIEGCFICRHLTEWTLE > AEMRISELE#C, ABTEHAZIRCAVWRWESICL
72\, DD, FLILICDWT, F=JILERWEEY NADY MO HAE1TD, 2014F11828HDERTH 5,

"allele” #9 11,500,000 4

(BE) "7 LI # 543,000 (7 LILF—HREED)
(BE) "7 )" # 447,000 (7 ) EEMEED)
(B&) "7 ') —IL" $355,000 4 (7)) —ILEZED)
ILGERF" $9 151,000 4

e

TLINF—HGOTEWTHEEMETLTWED, 856K, Thid, &YHZT, BhiLLHAEILEIBAN, Eo
SICLTEEFRAZETH S,

BELT. SMELRT

EEFEIEVYTAV—XDEWV.JDOHT. BEELRTF. PMELFICOVWT, AEITHET &R/, £ hDE
B, Y=YV I TRODZDITEFIESNP, —BEEMLZRTH S, £ PODNAIKMDIEELLE L TBHT—
BT, YU77LVRBHELRBRLT, TZF2EANEBEDL> TLWBBEERHFYALRL, TEF2EANEb> TULWNIEN A
YVEWEGHERERDT, BEETIKV 77 L VA EHFYUEBDLRWI EHEIHRTH D, 7L, REHRDELE
FI3—Ov/SARBRDT, PVTATHIZBLAES—H VoV TT5E, TRARYICEZLDSNPYARDOA > T, HmERMED
EDODH o ELTERELICKVWEWVWIRASPERELTWS, EEHM, ABREWEIHY BDA5E, WAL IZD.
=D, EROBENIERICANEDL Y, BMIhiY, BYRN LY TEHEELYE. —DDEBELIFNF AN
BEHLoTWBIBADANENIEZ W, DL, VY= vV TERIE, EICSNPO—EE LTRIN, SNPZEICE
ZABONEBICR>TWD, D, SNPHBEHERLZEND >IGEIC. BUHERE, HMERE T IEHT, EEIC,
HURVEDEEICHTEDHDE, —DDEGCFOFDODEEDHBAT & ICEN (HEEESE) 2RI BaE. S (M
REB) A#RTIBGEDEANHY S 5, BELFEMATEEISEMNIIFITRE>TWVWRIEGFOALZ WS, FHLLH
REZERF>TVWARAWGEEH > T, BEEELLBZTEORAN—DDELGFICABTEZNEINE. TDH U/
VBOMEERETH D, DD, T—TILEBWVWEEY NAY Y MN3HT%E1TD, 2014F11B28HDHERTH 2,

"recessive mutation" #J 131,000 4
"recessive mutant" #J 40,700 4
"recessive variant" $ 7,640 4
"SEZER" 2,310 #



"recessive variation" #J 953 {4

"dominant mutation" # 123,000 14
"EMHERE" 91,990 4

"recessive gene" #J 430,000 4
"recessive inheritance" I 305,000 {4
"recessive allele" 9 267,000 ¥4
"SHEE" $9 156,000 4
"SHEERTF" # 79,600 14
"SHNILEERF" £ 1,270 4
"GET LIV 76 4

ZNICH LT, BRFIEIKBERT. SUELFEBERNTVRIEEIE. EICEPWEVWSIFET, £ OBEIEF
EMEMICSNPZ EICEZ LD ELTWAWEEDREWE S, B85, LEDERMNSHEAINELIIC, SHT
Lib, SMERILERFEWIRREN, AFRZEE L THBISBALICKWED, =T VoV T %7058 TH-TH
SHBELRFEVWIRRICADZIOTRABVWAERDND,

SUTEICDOVWT, THEUEZTEE WO EMADRENERELTEESDY A FTREINTWE LS A,

DNARZE D& T
LBETlE, DNAREDEZHRICDOWTHRRS,

AHNADDNARE TIE. BIEFDELEIZBRCA1EWVWSELDICIEBET DI ET. METSDNALDEEHAZRLTWS

o fICEBRCA2E WD BIEFHIHZDT, ENLITOHDEARBELRFERET 2011, DNAREDERE DFRNLRE
L\’Ci%f%é T, RYIZO—4 V2V TROMN. ELHMLESDNAT LA ICLBBRETIEABVDL, &V HEER
LPEETHD, INDBITEGLCFOEREAY T VIV ITHIANERICRBIITEN, TERIERL, =4y
ITHZDEBEGEFOREDIVY VEFTRWIEE, SDAICERELALANLW, TRAEHNEMRICIEZ, BRCATELRFY
— 2V IDNAREBEE WD DN, BRCAIEIGEFERIGEDZDNADY =S VoV T ETIREBEDEMERDIRETH D
o IN%EBEL T, BRCAIEEEFREE D, BRCAIREEN., BRCAIV—4 VIV IiREED, ZOXRTELRIEL
BIRYISVWABARBBLADNTES, BELECEAE>T, BRCAIEGFREETI2ONMEETH S, BIAIKEADI D
TEHLTWCRAE, =7 0oy eV BEFEIRBENEZRICES EWODREBOA T 1 4 LDOEMICET 2 RAN%
BRAT2E. UTDE D BCERRICARZDTIERWES DD,

EEF/(R]T 2 Y —L/[R)5 / LIDNARNA|[S —4 v ¥ v 517 L A |[#RE]

IOY—LEHJAIIDVWTIR, —BAETIRIVIY—LICDVWTIHAELBHLATNERI IV —LEBEKRTZ &I
LTW3, ¥/ LDHFLYT /) LEBRATEZIEICLTWS, CHIFBRECMEOBETH S, BONICTIY —L%
RETDZDEE, 2ETIVY—LDEREIFEAEEN B BRO>TWEED, TI/YV—LER2EMIFRVE, ¥/ LDIFE
W27/ LRFESMMERDOT, RO 2HVERBEONREEICERFOHEAEDLE (VIXRIL) ZRELT. HEDH
BFiTbhzdEBhbhzd, WIh, 25/ L0FE. 2223 2008ENMNENLWEEERLT, K/ Lv—4Tro vy
EEZAWRET /) LANYLYRIERDZEZ DN, FEHEEEZIVIKRELSIFEREN, 2T /LY =TIV T%ETIT
EBRIEBICEBEOMEICR>TWVWED, T—YDEBRICAVWS I ENATEZRIEDN., FEEFEINTLWARAITES,


http://www.naist.jp/pressrelease/detail_j/topics/956/
http://genetics.ibio.jp/fast/index.php/term/get/for_glossary2/%E9%A1%95%E6%80%A7%EF%BC%8F%E4%B8%8D%E9%A1%95%E6%80%A7

BIEZHEEDEL : genetic. BE=HEIREHL

[ERZAEDORIIDD b, #FilgeneticZ B, BEERFEME L TWBEDICDOVWT, BEMEWVWD BFROAHIERED
RTHZBAETRT, L. I TICEGCHEERFEHNORBT, ELEHEADEKRDIGEIE NEEMN] . BRERMOERKRD
BEIE NDEEEN] & RALZVRCTARKEHETIRINTWS 2 D5, EBRFMICERMO A EL] EMEEL 2
EZAT, RYIIHELARTNIERSBVWEDNEDINE, EERE I BDH LAV,

(BXRANFRERF RN 2009FICIT o ES & Y)
1. genetics EnZF [EEK : B EHRMEORE] B2 [EK: ELORZE]

1. A3 heredity &variationDFZEDEK TER S Ni7-genetics Hheredity DH DRI ZE BRI bR [E
EE| CRINLLD., hN—F2EEIMECERINZERICHY ., BAREERTIE NHEER]I PEBVAX—Y
ICHEOCEERTV, BEFEVIRBEZCIEZIEEEIEIPRBTHZEOD, EFEH NELREESHME
1 ODRIZETH2Z ERDTHEICEET 5.

BnEEZHREOHAN, BENMSBEAINLICEEDSTTDZ 2TV ANMREINRTWARAWED, COFOHENE
DHET, BHREHIALALYERLAYETICERICERIRITRVWVEETH D, KEITREFEETIRAECELRDAICS
ns,

BT B CAREIFFBRFEMICIE genetics" % [HEIEE] . "heredity"% N&EG] &I RETHo/, ABOEBMEDORNS
CHNITRIFONIEDTIEARWSEHERIT B,

£ 5Agenetics DEEIR T 5 R&genetict®. BICFERICDOWTHARTH S,
AETCOREBEDONFEEZEI—EEEBLTE,

BoRm=8—ELTESE EEHENEW,

AEV T4 V—X=%RFELHERR. EREHLFV,

BEUHEE=ELCF T LBFEEE. FEEAESER. BEME/BVD RENS CFTHELIEHL L,

T, BEEEMEIEVEVD, BEREEEIERIIHNEWVND ZEITRDD, R geneticDEREZHD I &IC L, EBOR
=95,

("genetic (adj.)" Douglas Harper et al., Online Etymology Dictionary & Y)
"pertaining to origins," coined 1831 by Carlyle from Greek genetikos "genitive," from genesis "origin" (see
genus). Biological sense first recorded in Darwin, 1859. Related: Genetically. Genetical is attested from 1650s.

TEBEICET 3]

EMFHRFTHND TAVEDON Y =T 1V ERFHHTH >, geneticiiEt &6 EAKXED NE] Ml EWHIX
FORKIZEW, TL2HZDIE. heredity DA TH %,

("heredity (n.) " Douglas Harper et al., Online Etymology Dictionary & Y))

1530s, from Middle French hérédité (12c.), from Latin hereditatem (nominative hereditas) "heirship, inheritance,
condition of being an heir,"

%Y "genetics" & Y £ "heredity" D A D ELDRHREEE L THIH LWAH, "inheritance"h’4 72 =¥ MEATOT S X
T NEE] TR Al SBRBICRINTUWSEMRLE. "heredity" Z &AM S RRTHIREEEEZ>TWS, WTh


http://jshg.jp/news/data/yougokaitei.doc
http://www.etymonline.com/index.php?term=genetics
http://www.etymonline.com/index.php?term=genetic
http://www.etymonline.com/index.php?term=heredity

IKLTHSERBAZICOVWT, el OFRBRAIGEVWS, &l OADEKREEIBRDEZINEVDI I EILRD

o

(TE&1Z] The Asahi Shimbun Company / VOYAGE GROUP, Inc., 3 /N> 7 & V)

14>
1@E%60rﬁﬁ-§§-ﬁﬁ'ﬁﬂ/%ﬁfj
25[51%:‘:5%?'0 NEE - &il - &5 - & - BE - &k - &1 - &Ml

EEhd, YKL, TE% BEE - ER1RE - fE
4 mb")?b\t,a\,\’)gk_% 57, & - &R
S5ANICX3, BB, [REE]
(24) REICET, [HES]

BEELIAME, BBV, #AAIABRKICLAMEDATWAWL, ITERTHEEICBWOND LD TR >EBEADA A —J &I
NRYES, BRREL TR EIFIEFRLCEBLNS, L > T, "heredity" % B & T 5 DIEEEWVWTIERW, EiE
EWMEATRIRE L TH - TWVWBH, ZD2HIFBVEKREVWIBHIVWERKREWTHWSONZ D, AVLLNZKEDEWE
ITT. EEXZDEDITEWNEH F YRV, »IidY BEI "genetic" B, EEFMERLTVWE I EIIH B
. "genetic"& WEICEFh DX DED 2RI L THEX M congenital" ¢ RIVFT 2D T, THELDERZ=H2,

("congenital (adj.) " Douglas Harper et al., Online Etymology Dictionary & Y)

"existing from birth," 1796, from Latin congenitus, from com- "together, with" (see com-) + genitus, past
participle of gignere "to beget" (see genus). The sense formerly belonged to congenial. Related: Congenitally.
THENSFET S

Z ZTH, "genetic" EARKIC"genus"HBRZEBRTH D ERRINT,
("genus (n.) " Douglas Harper et al., Online Etymology Dictionary & Y))

(plural genera), 1550s as a term of logic, "kind or class of things" (biological sense dates from c¢.1600), from
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("Undiagnosed Disease Registry necessary to save lives, Rep. Carter Raises Awareness for
Undiagnosed Diseases with CAL Network Act" Rep. John Carterd®ZE#5Ff, February 28, 2014
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“Too many men, women and children are dying, never knowing why.
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For their sake, we cannot afford to sit idly by.
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That’s why | am working to create a registry to help document and hopefully identify
undiagnosed diseases.”
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Currently, there is no universal network for physicians handling undiagnosed disease.
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The CAL Network Act Congressman Carter sponsored would provide a registry for primary care
physicians to collaborate and find answers for the many men, women, children, and military
Service Members and Veterans who have unexplained symptoms and medical problems.
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It would help physicians and researchers better outline demographic factors, and essentially
provide physicians who are handling undiagnosed cases to search for similar cases and to
network with other physicians handling similar cases in order to find a diagnosis.
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The bill has been co-sponsored by other members of the House of Representatives; Charles
Rangel (D-NY13), Peter King (R-NY2), Michael Burgess (R-TX26), Michael McCaul (R-TX10),
Jackie Speier (D-CA14), Gus Bilirakis (R-FL12), Phil Gingrey (R-GA11), Peter Welch (D-VT),
Pete Gallego (D-TX23), and Jim Gerlach (R-VAB).
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It is endorsed by the American Veterans (AMVETS), VetsFirst, the Military Officer Association of
America (MOAA), In Need of a Diagnosis (INOD), Syndromes Without A Name (SWAN), and
the United Mitochondrial Disease Foundation (UMDF).
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Non-obstructive azoospermia (very low sperm count)
FERAE M DER TIE
Marker rs955988
CT Slightly higher odds of low sperm count.
Hu Z etal. (2011) . “A genome-wide association study in Chinese men identifies three risk loci

for non-obstructive azoospermia.” Nat Genet.

Non-obstructive azoospermia (very low sperm count)


http://www.mhlw.go.jp/bunya/kodomo/syakaiteki_yougo/01.html

FEFAEM D EIETIE
Marker rs10910078
CC Typical odds of low sperm count.
Hu Z etal. (2011) . “A genome-wide association study in Chinese men identifies three risk loci
for non-obstructive azoospermia.” Nat Genet.

Male infertility
BHUENITE
Marker rs35576928
CC Typical odds of male infertility.
Iguchi N et al. (2006) . “An SNP in protamine 1: a possible genetic cause of male infertility?” J
Med Genet 43(4):382-4.
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"Sperm sorting" Wikipedia
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Michelmann, H. W., G. Gratz, and B. Hinney. "XY sperm selection: fact or fiction?." Human
Reproduction & Genetic Ethics 6.2 (2000): 32-37.
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"ESHRE Task Force on ethics and Law 20: sex selection for non-medical reasons" W. Dondorp et
al., Accepted March 19, 2013
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"Bust a Myth about PGD/PGS" Fertility Authority, 2014510H7HKEE &£ Y

"The good news is that embryos damaged by PGD appear to experience an "all or none" effect
— they stop growing, rather than sustain long-term damage," she says.
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Embryos that continue to grow after the biopsy do not become abnormal as a result of the

biopsy and are not at greater risk for miscarriage or birth defects.
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Yu, Yang, et al. "Evaluation of blastomere biopsy using a mouse model indicates the potential high

risk of neurodegenerative disorders in the offspring." Molecular & Cellular Proteomics 8.7 (2009):
1490-1500.
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The mice generated after blastomere biopsy showed weight increase and some memory
decline compared with the control group. Further protein expression profiles in adult brains
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were analyzed by a proteomics approach.
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A total of 36 proteins were identified with significant differences between the biopsied and
control groups, and the alterations in expression of most of these proteins have been
associated with neurodegenerative diseases.
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Furthermore hypomyelination of the nerve fibers was observed in the brains of mice in the

biopsied group.
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This study suggested that the nervous system may be sensitive to blastomere biopsy
procedures and indicated an increased relative risk of neurodegenerative disorders in the
offspring generated following blastomere biopsy.
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Thus, more studies should be performed to address the possible adverse effects of blastomere
biopsy on the development of offspring, and the overall safety of PGD technology should be
more rigorously assessed.
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