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(enhanced potentially pandemic pathogens) fFiZt%%GOF (gain-of-function) %80 LEM:D
FRETD =312\, STHRANBEE, RO BUIRIAA, W ONCHAT BRI 2> & OfT 217 > 7=, O4Em
BHEOHER LR T Iy 7 OV RAZIZOWTE, BEOFHFRRH S, SlEEMBI RO h Ly
R YE D A L 2D N A REMN OER I CHE A, B OEALHE GO EEMEITHMAR LSO |
BELBDIERDOMEROIED 525 25 BT, SelEAMBHFEIIIE D H /3 ) 2 2R Z Wi ZAT 5 D BEEM:
FNO LR 572, @DURCIZOW T ORMEEHE L, FEHIOME DS & D 1041F ERTORBUT A~
THORYDOYENR LTS, LR, £+ L 52 2 REBICIEE < KFRnizd, s
~OITEHELDIRIE & FIANZ 72 HIKEN O LB & 7> 72, @ePPPIERIZIR S GOFHFZEIZ DU
Tit. GOFHFZEIC OV TCOE RNF 238k LoD 2 E TORME £ Lo, M & 72 - T monfze
BEOPANZDONTHEI LT, 20 BT, B2tk O\ F Iy 70 A7 [EE) ZHDICHEZ 256
WZHFZEMN BT TR E U A7 OEEE NS N E TOWRNZMR Lz, —F5 T, COVID-19D#%5k
Z b B O AR  RREINE 0T L2 8 2 A GOFIFE R Bl o UL NV ADNR T I v 7
TS« BRELIEICHESTAEITIEEA R ONR -T2 Lnh . BIFRSORH & L Tix TePPPERK
(4% D GOFHFZE ) 2RIz EDd D Z IR S 2 Z ENHBA L=, L EERAET D E. SHEDRK
YIEWFFED AT ST ADIEY J7 & LT, Bk 2 T ROGHEITR At A fe i TS ECEERE
FTHY, BN, a3a=r—var, 7U M) —F ERELEROBYIEY —A T A ARM

EEDOR—= =2y ZLUTHIEMS MBS LEL SN LN E R oT,

A. WFIEEM
JRYLTEMFZE DT 2 7 b— ARREIZ DWW T, A4E
B, N F I v 7D RVl T a7

— ARE DY MBS 5 B8 EE OBLRT

i ONZ e PPPAERZIZ AR D GOFAIZEIZ B3 5 45 4 D
RN D ZAVE TOMEIE OB ER 2 A L,
WBEORIEEZRIET D & & HICBIRORIE S 2
L. 5%ICATTOHDLREINNT U ADRLERE
235,

B. #F%EHE

(WFZEE R & J71%)

X —U— N XD ERCE RO, igts - U
— 7 v a vy THICBIT HRERNEOS R k&

HIRIRZ & LT (F v X Ly Z)—) UIZHEL) |

RO T —~< I ZOWTHITT 5 & & bic, &9
BORMZOERL LY ANELEITo7,
(fwEE i ~DHELFE)

ik, ERIOERZR N TOEEETH Y . HATE R
(B D IFRITEY > Ty, £72. b &%

R LB HEY L=, FRIDMEEA
EIIRETH D, WFEOR ECHEET DM E
IZOWTIL, BEFEOFREOH A X A - THRHL
L7,

C. MR

1. S HZOESENCTIVIDRERKRN
(Advances in life sciences and the risk of
pandemics)

(1) BEORRKRLHEH

FEBRE D O OIRIFAR O T E D ¥ D JFIK &

RD1END, ZIREREFEEZNLTCT U T LA 7 &

TEZFTZERDY 95, ZTNEND TR, & &

EBRERE DO T, 1978 F 0 K [H

Birmingham Medical School (2331} 5 KRG R H %

M OFLFRIZ LAUE, B X 2T FHEH LT

N TR BEREOHERDO AR L WO REREH

W 7= ( httpsi//www.bbc.com/news/uk-england-

birmingham-45101091), 7=, A F I O3

TiE, 2003 F0 5 2004 FITHNT THE, R
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—/b, BT SARS VA LV ARH S L ITRR & A
RENBLERPAELL, 2056, HEOFEFIT
X9 AN ERL, 205 1 ANET LT

( https://www.bmj.com/content/328/7450/1222.3.f
ull),

BSL3 72 L% BSL4 Mg a A L, ZRI2iE+5
IZECRE L TV 2 O R 0 T B0 L SR ik T b
S>Th, FHOFINEL LRESNTND, LD
HHE T AV ARFZERTCO SARS 7 A L AR H SO
1E0N2 . NIH/FDA TORIKIE » A /L ADARIELR
HoORE (OHIZ CDC 12 TUs ), US Army
Dougway Proving Ground T RIEE DR E A~+57
2R ZN D E2ZRRAERIAR & ia78 L TR
MERZIZEAT L CLE-7-FZE, CDC T8 A4ICH &
SRIBEROBNDOHLFZH L TLE STV )
Hilg i ERCRICD EERR 0,

INETICWLS OO ENTRT LB,
Laboratory-Associated infections D fii£% < DI
JAARTEE TR Y | IR SRR, s O 2R,
B J& - ¥EREOIEYR, WA E 44 TH D (Sewell DL.
Laboratory-associated infections and biosafety.
Clin Microbiol Rev. 1995 Jul;8(3):389-405.), BifE
LIS DHEFOHGIZ E & 12, Biosafety 12k L T
K VIR ERERN LD D L DI TE TS,
2022 FEHUE, IR TS IR AE CIA DR T
H5 BSL4 #RA L TWHENPZAHY (K1), %
O OREIEM & @G A BRI RKD b T
Al

~ Sweden 1
Czechia 1

/-l Germany 4 Russia 2
Canada 1 UK9 S5 Belarus 1
USA 14 France 3 " Hungary 2 - South Korea 1
Switzerland 3 jta)y 2 China 2 Japan 2
India 3 Taiwan 2
Philippines 1
Gabon 1 i
Brazil 1 Singapore 1
Australia 3
Argentina 1 South Africa 1

B4 1 BSLA figk A3 5 E & £ Ofisgd (2022
FHITE)
https://ourworldindata.org/grapher/mumber-of-
biosafety-level-4-facilities-by-country

S HITIE, BYEMEICB VTt 2 —~v T
=g YA XTI LS A RE L DT
HY., TOLHIBRBENLLDOXELROLND, B
FoHEHIE L THEIZTIH SN D DI, 2001 Fi2ik
X 7= USAMRIID #/f%¢ & Bruce Edwards Ivins (Z &
5 IRIE A E T v #E, 2003 FEDOLA N E A Ei
H - EBREAETHEATEEFLRE (WD Thomas
Butler ), 2004 DA v 7 L= P ARIERRA
FEfit# 2 (John Rosenberger ) A BN 5 K H
TR R O) e A R B A DO FERFITH B,

(2) REEMBENL-OTEE

Petro HOFXIZH 5D L 212, AW ELHRZOERIL
BEFHANTFRIC 7 DB DI RIZ L > TREL
FEZE DD LTETW5 (Petro, J. B, Plasse, T. R.,
and McNulty, J. A.: Biotechnology: Impact on
Biological Warfare and Biodefense. BioSecurity
and Bioterrorism’ Biodefense Strategy, Practice,
and Science 1(3): 161-168, 2003.), 1970 FfRIC
W, IR, A VA BRI E DR
B 7299 AR DS A W S 2R BRFE 2R 1 D 7250 R A Tdo -
7zo L L. 1990 AFARICITHAHE 2 DNA HAl A3 74
a2z, BGFEEIC X DIRFEERO R FEIEERER
AfReE ole, FE, TS L TS A LT 2
L — & i AIA L TIRIE ZAERN LB RIR O, I
M7 2 AT IRIEF 72 EDMELND X )17z
STz, EBITIE AMBH IR O RIRRFERIT LY |
FLWZ A T DAY IR ORIEDRREDPBIRICE F
S TETND, 1999 FFIZIFXEEN e N ADHE
HEOBHET L, RTT7 Ry —J Z U ARAERIN
7zo F7o. 2003 FEICIEE N AT Y27 RORK
RELTOE M/ ARINDARIZE-TZ, TDX
9 72727, 2000 4 LARE 13 SE b D AR B H &
W ER A Eam ORI ERAN Y TOHND
EooT& T, FOFTHHRBIFEEINTND
BB ix, EMT., WERT. 7 MRER
EThD, ZHITHEEZNT TWDLONA H—%
v FOERTHY | [EEAZ B L IFROILEIC X
0 TR T & B HIOFER O AP 1R B9 2 T
T ZEHIOEENREHE L < 22> TE TV 5,

x4 1%, PubMed ¥ Mg zimlEx b
LW NAAN—=T y F o= A BRREWT.
T L. TR e &A% — U — NITHILT
A T YA = ZE OB P 2RI L T\ D
B INBEFWTRE TRy 7 A—F v 7 dg ()
Z X . DNA AR DBR%E DNA G2 2 M ¥ 7 |
KHEARAL DNA v — 77 o — o0 R%, CRISPR/Cas9
IO E) PdHEICHRCERBRELHIILTE
TWBZENDMND, DX Dl B EH
PSFRVNESRIEFIER IS DWW T, SOOI £ 728
TR,

(8) BREMVAILAD AL EBEM

2002 EIZHRV A TAIVADYT ) DERO N
DNA MEFERR S, Zh b &G ER Y 4
A VAN in vitro TIERL S 417z (Cello J, Paul AV,
Wimmer E. Chemical synthesis of poliovirus
cDNA: generation of infectious virus in the
absence of natural template. Science. 2002 Aug
9;297(5583):1016-8.) , WFMEEZHT DT A L AD
FAENTAERGNIT AP R TRIDO LD TH -7,
ZOBRUANAD NLENREMITERE bIZm L
Tn<,

2005 F(272 % & CDC KR ELEATIERT . Mount
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Sinai [EK7¢ & THEMRT 2058 7 L — 7%, WER
Fr e ) AN AR LT 1918 FRIA A
oA NAZfEHE DI EITE) L7z (Tumpey TM,
Basler CF, Aguilar PV, Zeng H, Solérzano A,
Swayne DE, Cox NdJ, Katz JM, Taubenberger JK,
Palese P, Garcia-Sastre A. Characterization of the
reconstructed 1918 Spanish influenza pandemic
virus. Science. 2005 Oct 7;310(5745):77-80.), Z L
XY BRI O 2722 B3 WFFEE AR I
BWTHIRFE T A L AGRRIZOWNTOIZEIF N— K
W R LB ENDICE o7, AREAIE, 2011
FENDEEIZD > TR P TRE Rk 2 AT
7 DREFANC X D HEN1 EiiEE R A 7 LT
VHEUANAOEEELICET L0 (Wb D
gain-of-function research: GOF #f%%) ~& D723 %
—RAT v TholobtF A5,

Bz, FH e TNN—2KFD Evans I,
Tonix Pharmaceuticals & 3[R C 2017 F2EE ¥
AN ADFEENT AR L, # 2018 412 PLOS
ONE (2§ %% L7~ (Noyce RS, Lederman S,
Evans DH. Construction of an infectious horsepox
virus vaccine from chemically synthesized DNA
fragments. PLoS One. 2018 Jan
19;13(1):e0188453.) , AFAIE, FEABNTITLIRTH
5HBHU 7 =T UANADNTYEREOHi

(Domi A, Moss B. Cloning the vaccinia virus
genome as a bacterial artificial chromosome in
Escherichia coli and recovery of infectious virus in
mammalian cells. Proc Natl Acad Sci U S A. 2002
Sep 17;99(19):12415-20.) & G RRAEWFHITIEIZ X
DUANAT ) LDONLERNK L ZMHBEDEIZLD
Thod, ZTTHEATNEIE, RVE (BE) V1L
AP ) YA AW 186kbp T D DIk LR v
ANADT ) LA X% 212kbp & RKREL, 7/ A
BAROBBIIBEEIE VA ULV AD LNV E T T
TETCWDHHDOEEZEZLND, FT-, WEITFHFME
EHTAHATVANATHDLZ END U AV ABERERKIC
BRAOBEMIAIEIXIZERETH L EEXBNDZ &
ThD, TOZEF, BEVANVADNLEROF
Frb o THIE VA VADNLERROEFEITBEZ
MENTND EEXDONRREIICZY 7 TH D
EWHZEThDH, WHO (LB DU 0 F 0 Turs
LT XY REEIT 1980 AITHIER B2y b ORIEE
ENRINTHEBTHD, LrL, BEVAILAD
NTLERPEIRICAEETH D &) FHE, Y
PETANARLFZEDHL DDA E EET 57217 T
VIARF53 T R A 0 AEG R O R0 SR F 8
BEBEE L T REENH D Z L 2RmET 5,
BT A NV ZEREAT O BT, ¥ A VA ERIHR
LEBEORHSLT B L2 Lo T, BORKRED
VAT T DAREMENH D E VWO Bi-Eaes b6
ZEEnol,

Sz bR~ GOF WFIE & FRIEA D WF PR F LI,
BA 7% SARS, MERS 7 EWETERIZ S

VTR v 7 B EE T AR D & 5 R B O JRR
JF{& (potentially pandemic pathogens: PPPs) %tk
ZELTE b ~OKEYEMEE D D% GLHF
enhanced PPPs % A=A H 3040 L FETI TV D) 1T
HAnbinTung, RIS Y - D0 5EF T2 Bk,
ZDX S GOFWIFEZIE L T YA /L ZADHAT T,
BHIRRE, U7 TF UROBRE e EITH AR
LD EERLTNSD, LoL, “BRERTZED LD
e BRRRHLIF R R S TR T, — iz 27
DHEEL TVDLD TR E NS ZHITKR
SLGRT HDEABEZIHINTND, Lieho
T, 2D & 57 GOF WIFED Fhi [ EDAREA & 2
DN, F T2 BIE O IEFRARE] T LM I+ 5 R
SNTWVDLDNE NS TZmRKRE ARG E L TEDN
N ERS>THERTWD Z EIIMEV (Shinomiya
N, Minari J, Yoshizawa G, Dando M, Shang L.
Reconsidering the need for gain-of-function
research on enhanced potential pandemic
pathogens in the post-COVID-19 era. Front Bioeng
Biotechnol. 2022 Aug 26;10:966586.) , %1 .
COVID-19 Z iR L7245 Fox 13472 < &b GOF 4f
ZECET DM REOEFHC L TT U T LA 7%
FRUCHI &R R T Iy 7 RS &SR T &
N> TUERBR, TNIETIT, O XKD RAk5E
e —WHEILT 207, 2L T 2500, 1T F 7250
DRALTITIED 8 % D7, BERNZE 2 DRIk TH
%o BHFHEAN OSSO HEMETHER LoD
b BRLELIRAZOMROMED FE2E 5B D50
M, Fex TSP R IED AT 8T A 2 AT
1T 2 DI 72 STV D,

2. TaAT7NA—RAML BB E L IMAEICET SEF
EHE —-BAXAOFEICE L T (DURC
education for research scientists - Activities
in Japan)

(1) EZEMORAEOAMES (T27IIL1—XMH)

H <CHMEE

The same
Life Science Technology

could be used for
/ \
« Legitimate purposes *Malign purposes
+ Healthy applications * Unintentional misuse

N

+ Development of biological weapons
+ Bioterrorism
* Destruction of environment

+* Promotion of biotech enterprise
* New therapeutic methods
* Improvement of social welfare

—>
Dual Use Research of Concern (DURC)
Ethical, Legal and Social Implications (ELSI)
Responsible Research and Innovation (RRI)

X2 AmAEo HRomzErEIC BT AR

EMBHFHAN ORI RO EFIENFET D
(4 2), AmBHFEIfT, AR B0t
BUDOT=DIEDLIN D RE LD TH D (FtaDI51),
UL, A CED, AieisoflbEoT o L,
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RRICITBRBEIEIC o7 3 572 &, BEOH D HINIC
b L AREERH D RO FME), ED X9
BREIRIZH 2 SOMERH Y, ZhEx [Ta7 /1=
— A LS, T aT = AMERBEIND
WF%E (£ 721% Dual Use Research of Concern: DURC)
X, DAL S, B, ERLEREITREIEN
BIERRERZ BT O TERREBEZ 6T 729012
B SING LIRS L ERZIND, THE,
DURC D%, ELSI (Ethical, Legal and Social
Implications) <=° RRI (Responsible Research and
Innovation) & b3S TS ND L9172 T
TTW5,

AmBFER ORI Z D < HREIZ OV TIE,
#ix DNA IR0 B LT 72 1990 HA80 548
FEARBAREEAICBE N 28 X N TE o, AREINIE,
W\ T 7= 72 B A TR NS K DT R RE 2 9 2 A
MOVERZEJREE T2 2 & nh, B 72 EW gt
OHEMERMET 2O TITR 0] LW BEE LT
5L, F20 2001 FFD~ T ARy 7 AT A )L A
A UEIN L DEAFT 7 F 2T D b Hifls o
ERRBEEIL, A AT 7 7 vno—g8cBT
DR OED FERESBWETZ & Lotz
Z LT, 2004 FFTII A AT 7 ) v U—FFRICHED
T a7 ba— AR A R ST LA RHEAFSE O TE
0 HICBEAT B R EBHR LT [Fink LAR— k) (B
A4 #r : [ Biotechnology Research in an Age of
Terrorism)) NHEINDZ L2720, LI, Z0&
ZHBNEMBIREOT 2 7 Vo — AR A FRT DB
DAZ o H— R Elgolz, BBl ad e s
BEZTTEBY, AREMTFIZE DT AV AERK,
GOF #FgEic L 5 ePPP O{ERL. # L T CRISPR-
Cas9 HIIZ L 57/ LR E W@ & tkx
ICHER AL LE SNAZFELARHBLTE TS (K
3),

GOF Research / ePPPs
@ 200: @ 2011

Fink Report

(Biotechnology
Research in an

® @ Ageof
Terrorism)

H5N1 Highly ;) Pathogenicity
Pathogenic modification
Avian Flu SARS

poxvirus.

X 3 AEmBEEA ORI 2 0 < % R

(2) Ta7La—REEBICET HMEDAE
GBSO T 2 7 L o— A FREN QN A ) ek
IEOBLED D OBEHM 2R E AT IRt 57
., #E[E D Bradford K% & HARD B ERRFAL D
WF5E 27— 7 D3[R T, 2008 FENHHBEEY 2 —/L
OIERRIZET Lz, BEMERICEE L Tk, B R
MBSO T 27 v — AR OV TR 385 L.
AP RREIEFRNOBEREZEMT L0, 1. BFD

RIERFBIZ L > TH =6 SN D LEeRE LD
O, 2. T =27 /a— AREICET 2 RO & F
D, 3. BHAFE - MAE « Ao T A LN A A X
VT 1 B8 B ORISR O MEM: 12OV THREICED
B L7, 7 NV—7 N iz BEhROOHE N
WEEZMZ ., T4 2 TEL DOEOHITEE HF]
HATEL LD ICZEBEOFFHEICHR SN, 20
BHEMIL 21 670 58T (K 4), HESCHE
HEABRRDOIZOORWOa—25E#KE LTTH DI
I3 LTV A, BIETH B R Z W2 DIC LW
WXL CIEARMmE THD Z b, EHERR. SRR
U L CHBICY = o7,

C. The Dual-Use Dilemma and the

rir S et

14, DuatUse The Fink Repart

15. Dual Use Examples
16. The Lemon-Relman Report

A. Introduction and overview
1. Outline of the Module
B. The Threat of Biological Warfare (BW) and
Biological Terrorism (BT) and the
International Prohibition Regime
2. BW from Antiquity to WWI
3. BW from WWI to WWII
4. BW during the Cold War
5. The Impact of Biological Warfare Agents
6. Assimilation of BW through State Offensive
Programmes
7. The International Legal Agreements
8. Strengthening the BTWC 1980 -2008
9. The 2003-2005 Intersessional Process
10. The 2007-2010 New Intersessional Process

17. Weapons Targeted at Nervous System
18. Regulation of the Life Sciences
D. National Implementation of the BTWC
19. International Regulation of Biotechnology
20. National Implementation Legislation
E. Building an Effective Web of Prevention
to Ensure Benign Development
21. The Web of Prevention

X 4 #[E Bradford K5 & B ERN K FAL DML
TN—TNIE T LT o 7 o — AHEH
DBk

2008 47> 5 2009 4RI 25T TR FEE K OVE A
BIFAKRFORAL FEF 2T 490F 2T )L— 2R
RREIZ X2 #E O FERERBLUZ DWW T O TH
Nz, BN 146 22— A, HA 197 2 —ADAEmEF
RDORFLNRIECBWTHBER SO E R =
AL BRINE BARTEANABRLS BiE->TERBY ., A
MBI OV T D DEEHE STV 508,
NAFEX2 VT 4, TaT7 ha— A, BiHE
2 EONBHOHEE N HENTND Z &N o
7= (K5),

138 Japan ®mEurope
94
68
34 29 31
18 2 1 22
3 'm0
Biosecurity Biosafety Bioethics Dual-use  Arms Control Ethical Guide

5 BN 146 71—, HAR 197 27— ADLEMmET:
ROKRFANRBICEBIT 28 EHKS (Revill and
Mancini, 2008; Minehata and Shinomiya, 2009)

(3) HEEBEOTHREL T2 7 I 1 —XMHE

2011 FlCE X EHREERA 7= o
GOF #f7EIC BT DigamIc it S 4, 72, IAP O
AA X2V T 42T DHFH (2005) (2D TEE
T DMEMND, AEAREINSET TR -
WOT 27 Na—AMEICET MEtEAES] 237

22



H EFCEmAERO D Z &l olz, ZOEEED
B, D TEHEOMRSLICE T 52 8, 2) %
FMIFERIBEITH L, 3) "M A XU T 4 D3
fiti ZARtE S 5 72012 BWC (R B M A INET 5
ZETHY., I TN TN, T LT,
W TR - BT 27 v — AMEICET A
S CERR 24 4F (2012 4F) 11 H 30 H) 23 @ElZ%E
BRI SN, ZoREETIE, “Bedotdh
Fix, BT bOMZEERENP B IR L ) ITH
BT HEBENIBEELZASTVALEELTEBY ., £
7o “BHEREOHINEIL. 2 BT A2 FERA AR
DHEBTTERAEEZ S > Tl T & THD & L,
“BEIT, BB HINE N B » OIFE CET 5 %E
FEORMBEICHEGIICHEA SN RETHD "Ll
LT, £72, ZOXESOWMEEONRFIL, FH
(R ofTE R —GThR—J (CFRk 25 47 (2013
) 1 H 25 H) IS, 56 5 (B of]
FAomizlt) NE-isBmahniz, BHE, BAROR
FENLZ OWFTIRIZHE TITEN 5 Z L1272 > TV
Do

(4) Ta7La1—XMBERIGICETSERATO

r-aeE

2015 FEN S 2018 FFIT/IT T, STHEFE B D
BaLGIZEY (heurseoy - g (B) 17
2 — )L 72 Y E S AR ) R R e 3 D B T Tk G
TV RAT—=TOM%E]) ., BEEE ML E L
TWRE 7 N —T R S v, S X2 U T o
RRDPALH BIF b ivle, RS TR, BEYWE, &
Rt EFRLEMEED 3 SDOERK A2 il s LT,
NAF X2 VT OB, 727 b — AR
SN DML, HBUERYYE B9 2 M2 E 3
Niz. AFREITHL DAT— T RAX —hEXIA
AT, EMIEREEEIESK (BWC) ok & =M
BEIZHLY #HT ol 2 ST 7,

TOXIREEICEITL T, BHAZINIEM S
(JSPS) TIIHFFRAED =D DREEHE DA K
7w 7 ONFRIZ, 2015 HEn b 5 2 7 b — ARE |
WZOWTOFEH A FA AT, Tk, WFEE D
JERRE D B EECHF e D FHO BRI LT T 22T
X2 WMEEEE O —RE L TEDLNTVDHH
BILMBET 250 THY, REHNFIZEHL T—E
DB N EFFOLD LI -> TS,

INIE7eWFZE 2 HEHE 5 HIC, 2016 4512 — U [
ENANEFZEHEER 2 (APRIN) RN STz,
APRIN [T KZR0BFFEATICZ N L CTHFZEM RISV T
DIEFSCEM ORI EIT-> TR Y, £ OlEikick
VW T APRIN 73 £t 4 % e-Learning Program
(eAPRIN) I & T 5, AREH TIx THFFED %
2Pk (BIO) | OH T, /A AT 2 EBR Ok
RREMDRI LT, XA A —TT 4, AT
0, NAF X2 VT4 EOHERT 27 b2 —
ARREICBT 2572 EE I AN—=L TS, Zhb

DHBIZOWTIL, Fx OWFE 7 V— 7 3 Eh DFE
SR EAT - T2,

2016 FI2M /) 'H O N FHEIT - T RFICEBIT H
AF X2V T HEICETLIHERE (K 6) T
X, BHEABFEY 2 — VOB AR EIZLY, KFEIZ
B AEMBIFEDOT 27 )2 — AREA~O BRI
BERICm E L= ENHGMNE ST, L, F
PEEHZICRBELTOWD LTS, #HE - Bk
AT L TR R DIRE O MBI R Sz, Al
TITH T A E LT, —RICmER e M8 IXE S
BT, NA A =TT 4 T EOHMTR e I M
TR DFE TN D EE R EVMEIC H > T2,

1. Problem recognition by school staff

School Biosafety (%) Biosecurity (%)| Dual use (%) School Total number
et | 76.2% 64.3% 50.0% 80
Bty 854% | 73.2% | 43.9% 72
aederer | 80.7% 68.7% 47.0% 152

2. Make reference to “Dual use” in current education: Rates
Bachelor course

Master/Doctor course

School Fink report.  BWC,CWC 'AP;‘ § "“ri:‘y‘ o Eikreport | BWGC.CWC \AP;[:ifcmucreﬂn; on
nool of Medicine | 26.2% | 14.3% 42.9% 23.8% 19.0% 52.4%
e o |220%| 195% | 3ee% | 17a% | 195% | 366%

v 241% 16.9% 39.8% 20.5% 19.3% 44 6%

X 6 EMEER - EERRFICBIT DT 2T L
—ABBEOEE (/5 52X 5, 2016 4F)

THEEH SNLEh X & LT, B 21T 5 W%t
F L MEATIHE A O B G5E E 2RO LD
EWOIEENTOND L2127 -7, —Dl%, 2008
I E ST ) AT s T I 7 ) CREST
REENTOMIET L—TIEBIBNT, 7/ LA
KAE1T O A RAEMEE - O & JST-RISTEX
NWiIZsERE I T 7 AfmB e
( https://www.jst.go.jp/ristex/internal research/el
si/genome/genome member.html) D A L /N—73FH
HIZaryZ7 hERD, "M TEF20T 497/
AMABLCEDLLEREITO LWV ORAETH D, b9
—0%, 2020 FIZLH BB o72 RInCA 7' 775 A
(https://www.jst.go.jp/ristex/rinca/) T, T D1
77 INCIERFZERR M D 7 v — 7 L SRR D3
f8) L T ELSIURRI ORJEAZ MR LTI 5 & LTV
Do WTNOEHICBNTH, Fx OWEs L—7
DWFFEE N A L N—=R0T KA F— L5 BTG
LTW5,
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“Scientists have an important commitment to
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David Relman)

Kikima B L TCDOU X7 /KT 4w b O
LEFET RS AL, TROL D ICEHEEND,

GOFHIRICOVWTYRY /RE7 4y FOBEADOERTRNES

2

CERIET 7 Lo n T, BADREHR L BRI ICH A G b TE
N7 RO X o B (HFRAFRDORIED & )

c WFgE 7N — T 2D T B3 GOF W9t 0 B2 A BEF O HIFKLA E
DILEHAALD T EHATHY ., ZNEFMITHE 21T T
brwnwrzk

- NSABB 25 KBUECHE R Y 227 /274 v bz D X
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risk/benefit analysis)
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12 H OBFETIT draft, 2016 1F 4 AT L
R— FMTER) &b L2, #2016 £ 1 HICRiHa
HELE, UL, 7V ASZAKRIBEZEATZZ &b
B ZOHHTRER RG22 5
ZHNTWRWE LT, ELICHIRESL TR
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72D [AReport of the National Science Advisory
Board for Biosecurity: RECOMMENDATIONS
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NSABB Findings

Finding 1. There are many types of GOF studies and not
all of them have the same level of risks. Only a small
subset of GOF research—GOF research of concern
(GOFROC)—entail risks that are potentially significant
enough to warrant additional oversight.

Finding 2. The U.S. government has several policies in
place for identifying and managing risks associated with
life sciences research. There are several points
throughout the research life cycle where, if the policies
are implemented effectively, risks can be managed and
oversight of GOF research of concern could be

implemented.
Finding 3. Oversight policies vary in scope and

applicability, and do not cover all potential GOFROC,
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therefore, current oversight is not sufficient for all GOF
research of concern.

Finding 4. An adaptive policy approach is a desirable
way to ensure that oversight and risk mitigation
measures remain commensurate with the risks
associated with the research and that the benefits of the
research are being fully realized.

Finding 5. There are life sciences research studies,
including possibly some GOF research of concern, that
should not be conducted because the potential risks
associated with the study are not justified by the
potential benefits. Decisions about whether specific
GOFROC should be permitted will entail an assessment
of the potential risks and anticipated benefits associated
with the individual experiment in question. The
scientific merit of a study is a central consideration
during the review of proposed studies but other
considerations, including legal, ethical, public health,
and societal values are also important and need to be
taken into account.

Finding 6. Managing risks associated with GOF
research of concern, like all life sciences research,
requires both federal and institutional oversight,
awareness and compliance, and a commitment by all
stakeholders to safety and security.

Finding 7. Funding and conducting GOF research of
concern encompasses many issues that are international
in nature.

GOFRRZICE¥ 58258

1.

2.

3.
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RETIFAW, FEFAICET DL, B2 DEBRE Trisk-beneftE{TLRES NS
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DREEMN, HEWHEETEMOBRLERTILENHD,
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NSABB Recommendations to the U.S. government

Recommendation 1. Research proposals involving GOF
research of concern entail significant potential risks and
should receive an additional, multidisciplinary review,
prior to determining whether they are acceptable for
funding. If funded, such projects should be subject to
ongoing oversight at the federal and institutional levels.
As part of this recommendation, the NSABB has
proposed a conceptual approach for guiding funding
decisions about GOFROC. First, the NSABB identified
the attributes of GOFROC, which is research that could
generate a pathogen that is: 1) highly transmissible and
likely capable of wide and uncontrollable spread in
human populations; and 2) highly virulent and likely to
cause significant morbidity and/or mortality in humans.
Next, the NSABB identified a set of principles that
should guide funding decisions for GOFROC. Only
research that is determined to be in line with these
principles should be funded. Additional risk mitigation
measures may be required for certain research studies
to be deemed acceptable for funding.

Recommendation 2. An advisory body that is designed

for transparency and public engagement should be
utilized as part of the U.S. government’s ongoing
evaluation of oversight policies for GOF research of
concern.

Recommendation 3. The U.S. government should pursue
an adaptive policy approach to help ensure that
oversight remains commensurate with the risks
associated with the GOF research of concern.
Recommendation 3.1. The U.S. government should
develop a system to collect and analyze data about
laboratory safety incidents, near-misses, and security
breaches as well as the effectiveness of mitigation
measures to inform GOF research of concern policy
development over time.

Recommendation 3.2. The U.S. government should
develop or facilitate the development of a system to
collect and analyze data about Institutional Review
Entity (IRE) challenges, decisions, and lessons learned
to provide feedback to the IRE community and to inform
policy development for GOF research of concern over
time.

Recommendation 4. In general, oversight mechanisms
for GOF research of concern should be incorporated into
existing policy frameworks when possible.
Recommendation 5. The U.S. government should
consider ways to ensure that all GOF research of
concern conducted within the U.S. or by U.S. companies
be subject to oversight, regardless of funding source.
Recommendation 6. The U.S. government should
undertake broad efforts to strengthen laboratory
biosafety and biosecurity and, as part of these efforts,
seek to raise awareness about the specific issues
associated with GOF research of concern.
Recommendation 7. The U.S. government should engage
the international community in a dialogue about the
oversight and responsible conduct of GOF research of
concern.
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