W

ErZHEEEAVSEEGNE - &
REKREMEICEHT 2EMEE
= (§18E)

SH64118188 (A)

SEEH 4




FERECHT B ARERMNTEFZ AVZZBIRFOERWVWICHD D EREDIRNR

b3

POE L]

Bz

ERFRFIA

BRERTAZE

il

R

"E

PRORFE(CREY D5

iy
LETERRR RS

G IRESIE

O 8t

EREAURATT | /AR, FRHIRRIE(2002)(C &K o TESHARBDEIA (SR E TR,
Ei8l : SELU T OBIGEZ(3EE

(5% 1) PSHIRREREROMBCE T DEETHRE

(8% 2) BHIECHSVTARERHRIICRI 9 2 EREAAT IS E THHE

HanfmiR NREEE
& 8

=735

billps 32

iy
LETEHRR RS

T DRESNE

%

O 8t

(BREH) RRDFH. SR (BaRZEN &Y IMTERE. ADFHREEEIDIEE
BN &I DV SINTEERRHFEICIZ SN TR SR,

S8 : (AIEER) 2 FOMZEMRT 30,000 1—ODFE

MERBAMC(F, TESIRT 1 v IEMIC L DEGTFREERELZBOEET.

[ B

£ ~OZIERUIEAFT(C
SRy

&
AETEHRRR RS

T MRESINE

Rl
(51> B8
(CIRD. —8B%F
a1%l)

RAIZEIE

(A XEBICIRD.

—EBEFRIH])

AL
(51> 2
BICIRD—8%
GED)

O 8t

Zi8l : HFE AT HFEA DSOS 2 REGZEHM T THE D, S XZ2EEE
FPITEE (% 1) Z1T5. HBINVEBBULESAERUEDTE (%2) ZUIEBERER
SRR (FEEE DR ERD,

(% 1) HAFRENTOE ME(ZEOBIEERNICHE SR DEDVNRBIRECHDIVF
ZEE0)DIERL. REERZE

(%2) [EFEIEnsz) EOMRY [FFajahniz] SIF0RFICERS ZEREBF(H592
PRFAESPE DA TEMIIR RN E SO ) U E LI (CERY D T L(FRIEE

SERBN EREE

&
370

T NRESIE

ik

O 8t

£ MERFRIIEFIEI TH D, X SETEMIBDERAI N (T,
SIR : 2N S6FDBIE. EFRIISIFEN S3FEDEBIEIL

BB ERRE

&
2710l

PN S

O 8t

£ X (din vitrot MNEDHREDY ) e Z DBRENFRICIDESN B AIREEN DD L S(C
WES DT EZTO TSI,
SIAI : 10T X (3505 RILUUTFEI®. HDLEEDmS

Al

iy

T MRESIE

(%1)

O 8t

A (20204FERIE) : &'/ LdREE - 0O—>DE MEEAGE U < (SEMIDARCIZHEL |

F(3Y ) LR - 70— OEIEE AMRCBIEL. [BIRNEVE . 3FEUTORR

BUSEIZSVR(CAL, FEZHNT D, HBRIFCEVER 3FEUL7FUTOBIRE
"ICAL, SIEZHNT D,

(% 1) i (20204FEE) : [ARIDBLF. R ECEET BEFNS SURZHH
FEBCREIDLTE, EFRHZIETL. AORRZBIRICES5EY, RESIVE
BCERLU. DBICEZREFLUTE>RSRA]

R T
FTAVF— DAY hH—

BIER

BE (45Efif
F&30)

FRODVERE & IIRDIRNE

(%2)

(%2) HHSICHUT, & MENIR, BRX(MBIBEZ T DMRICIH T DEPBITOE
EHRRERAZEILEL TS, BBHERE, FDAN NECHEOEGFEMARZ ZEOE hD
EOBRNIRER - tEZ T D | BWARERDAR - BEZI DI LZHIE. COFILEE
(& 2015FDREFEERDMHRIAICH THRITEN., BFEHFFHENZENTNS.

EfRmERRbAERE

BRI

O 8t

FRRIRIEN BRARIR & 1R SN DA ZAEREMIRIE S D A TEBN R IFDADMH 2 21T
1RV, RIEIRU L EH2ENDT ) ARERIMNE SFDADEET L7123, FDAXZ DR
BT ORKREBRZ AR Y D EZBMHRRICE D THELESNTLDDT, £ N LIRS
FEDRRFIBZITOBAE. REROIEZBE (CRMLIZ EHiaN. FDCEIGER
&% (ATBMIRRRIN IO U CGEEMISEZIT O oS EWVSER TR .

SI8 : 10FDEEM £257 RILLIT 0SiE0EifI

H &

SanfmiERURE(ICET
DIER

&
LETERRR RS

T MRESIE

Bk dppmt s
TEDHEER (IR D
—EBEFEIH]

O 8t

SR : 3FELUT OB

[EafRIR(CRI Y 2 EDRPRRE CHDIAERSEE (WEFDSH 5 FENFRMERAESRTEE) |
[EESNRCH T B LiRER TS Z ALz & MEQERW AN D EFIE PR OBEREER V) 3 \EBEADRKRE (CDULVTOMFE (BESEBRIFRFRIATESE) |
REETICEFE/MEETEDHETIER L. THABTRB—EAERTHD LD 5% SEORPRRECEIDEEENES.

BMNEED



HARBUEDEBNESSICLIBES

2021 £ 7 BCARSNE A REBEBEDBEZEERICXDRES(CHNTE., JJ/ LARERKMEZAZE 2B
MEDEERFIAZRERTEBHSNENE L. FEICSIFDEUERRE Db akHTND.

O Depending on the type of edit and the specific gene involved, epigenetic editing may have long-term effects
within an individual.

O Good governance of human genome editing needs to anticipate epigenetic editing and develop policy about the
permissibility or impermissibility of potential uses.

O Any permitted procedures need to be safe and effective and conducted with the full knowledge and permission
of regulators.

@ The DNA sequence is unchanged. This means that there is little chance of damage from DNA repair (such as
deletions, insertions, or chromosomal rearrangements).

@ Very few, if any, epigenetic changes are likely to be heritable. As such, any risks should be limited to the individuals
on whom the editing is being done and do not extend to future offspring.

® Epigenetic changes may be difficult to detect. Though transient, such changes may have long-lasting physiological
effects. That is, these changes may be present long after both the tools used to make the edits, and even the edits
themselves, have ceased to be present. For example, suppressing the activity of a specific gene that is critical for
specifying a particular cell type during embryo or postnatal development, will have long term consequences for the
function of the tissue or organ in which that cell type normally resides.

@ A recent important advance could substantially change both the range of uses and the harm-benefit profile of
epigenetic editing, through the use of a CRISPR off tool, which allows scientists to switch off almost any gene in
human cells without making a single edit to the genome sequence.

(3¢) WHO Expert Advisory Committee on Developing Global Standards for Governanve and Oversight of Human Genome Editing
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Organizing
Second Committee
Internatio | (Nov. 29 2018)

nal

it would be irresponsible to proceed with any clinical use of heritable
“germline” editing at the time.

Germline genome editing could become acceptable in the future if these risks are
addressed and if a number of additional criteria are met. These criteria include
strict independent oversight, a compelling medical need, an absence of reasonable
alternatives, a plan for long-term follow-up, and attention to societal effects.

A translational pathway to germline editing will require adhering to widely
accepted standards for clinical research, including criteria articulated in genome
editing guidance documents published in the last three years.

Such a pathway will require establishing standards for preclinical evidence and
accuracy gene modification, assessment of competency for practitioners of clinical
trials, enforceable standards of professional behavior, and strong partnerships with
patients and patient advocacy groups.

Summit
on Human
Genome
Editing in
Hong
Kong U.S. National
Academy of
Science,
U.S. National
Academy of
Medicine

(Nov. 29 2018)

The summit addressed this troubling revelation and underscored guidance that was
provided in a 2017 report from the U.S. National Academy of Science and National
Academy of Medicine.

That report outlined criteria under which clinical trials and applications of germline
editing might be permitted, but only when there is compelling medical need
with a clear understanding of risks versus benefits, and only under stringent
oversight, with sufficient transparency and public input. Not following there
guidelines would be an irresponsible act.

World Health Organization
Human genome editing 1st
advisory committee
(Mar. 18-19 2019)

agreed core principles of transparency, inclusivity and responsibility that
underpin the Committee’s current recommendations. The committee agreed that it
is irresponsible at this time for anyone to proceed with clinical applications of human
germline genome editing.

agreed that a central registry on human genome editing research is needed in order
to create an open and transparent database of ongoing work. The committee
asked WHO to immediately begin working to establish such a registry.
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