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>2002%. 70 (Cello) S5IIHEDELFMBRUICT ) ANEROHIZEHEFERE UTREEMEDNY
A1 )W RZERT D EICHKINUE, COMNIADT 1 )L ADFTEATLSHOBKINE., ERRIFHH
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S E A fEREIS DEAARD KRV SFREZEEIZ T, WHOIS1988FIC/R ZDIRFESTBZRB L. D2
FVITO0TSLADOFNED > T2000FMELCLESNIEETOHRESNDERERD, RREIC
RUONTHIEK EDSIRIED TETDEHTIN T D, BE, HFEBRNDORIZAD 1 LV ADRBOEE
(SHBESN, D 1)U RABRDKBBVSIRE TSN TN D,

>UD U T/ NEROBNDSREREMD 1 )V ADTEIELEERATEETHDCENRSNEME,
RPDORABREMREIT DN A D 1V AREZTEZ LU TE, FRICDE > TR AR 570N
CEDRIECIEBSIRN, FVVER, D« )VADALIEROBRICaNE. DO0FVTOTSAIC
EZ2ABEEERIET T ESEENSL,

>CDOURCECH ST T/ ABRIBBHIDNRELDDN? | ENDBNMEEESE LTINS,
IRTE. REREMOMEMOSHREFLIBHERDREARBONRES > TNDN 2 OELFHADE
CEFIERISABHIEA THD, BLFBRETEICULEDNAGHENDITRZDEDICIRBZNT
SVRDEEITDCELFATRENDBRREHD. LN L. CNZERHT D ERFEMBZDES
EAS<BITIBZREZD DSV,

Source : Cello, J., Paul, AV. & Wimmer, E.. Chemical synthesis of poliovirus cDNA: generation of infectious virus in the absence of natural template.
Science 297, 1016-1018, 2002,
M/, IREARS, [EGRP2ENA/ZEFaUTr TaPILA—-R - ILIYVEZDXM] , RIELE, 2013, pp.84-85
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WANRTL VR « )V ADATER

>20058F, I IUNRA (Tumpey) SH'ScienceitlCiiS Uiz “Characterization of the Reconstructed 1918
Spanish Influenza Pandemic Virus” (1918F 8 A VI I T VY (ARAVEIB) D1 JLADATHIBIER)

> NDNATRFTO D FAEMEMBIFDIAF CT—RBICANSNDEEIRE (Reverse genetics) Dl — D« L ADEILF %=
TISRAZIRELTEBDL, ZNEBEMRBICEATDEBHDD 1 IVRAEEBRTENTED — CNESREMZ ORI E
HAEOEEMBBIO—D,

>2ZNRA Y RBOURKRITND O C1918F LS. Y IIVI VT DRRAEBSNTH ST, D« )LRICKDE
BCHDICENDN OEDIF T > EEICEODTHSTHOE, LEN DT, EOMBEEINRA VEIMD 1 LAIIRBL
TRET. ERICANDCERFITERBN o2, LU, HIUXRASIEBBEDBEERIERZE ECINA VREIBD 1 JVADE
LFRERZARICTV, ERFM/AZORETEHOE, BDRVEDEERENZEDFREID AN, EERF DA K
D REEMERNRA YV RIBD 1 JURADVERRIC BT, BRREERIC KD BEFDD 1 )L ZADMETEHEOERED R TBREDD « JLAK
DFESOTNDCEEFIAURL, —EDHRIE TBELTVNVESTE, BRSZHNIEBEICH > TO VR EEHRTD
CENTED] EVNDTEERRICTH UL,

> IR SDHI TEBINEL.  “Note added in proof” RIEFMBEE) EUTHRNDKREICUTDEB LESEH
NMZSNECETHD, RFHYXDIBE. BEORMMWSEFTOM, tFaUFT 1 DBaNSDOLE 1 —PfTghniEC e
HRINd,

“This research was done by staff taking antiviral prophylaxis and using stringent biosafety precautions to protect the researchers, the
environment, and the public. The fundamental purpose of this work was to provide information critical to protect public health and to
develop measures effective against future influenza pandemics.”

(KAFRIE. D )V RZZFHMICIRAUCBSICLDTON, HRE, RS, NREREIICOHDNI A=
T 1 OEIBISEEN E SN, AMADRANSENE, HEOA VT IFRITICXI L, NREF FORE, WMRH
ISIRDBEEDICDICERRIERZRM IS TH O, )

Source : Tumpey, T.M, et al. Characterization of the reconstructed 1918 Spanish influenza pandemic virus. Science 310, 77-80, 2005,
M/, SIREARS, [EGRR2ENA/ZEFaUTr TaPIA—-R - ILIYVEZDXM] , RIELE, 2013, pp.86-87
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BERENZICRT DEFREEZME U THERRERADRBRESIND.

>2010F58, R THHT, the J. Craig Venter IRFIORZEZHN, EXD
BONDTPOMRTESERTDERT / %, IEFHR/I\N\—YH B ANBBICIER
LIz EERRK,

> NICKD MEamDEhE] (creating life) [CHZDNEDNENDZMZESHT, &
EBRURD « RRT 1 v FOWIDERRND'S, SHRISEHDITEIND.

>2010%F, XELAGREOETEDCOHDRMEZER [GREMFEIV—IY
-T0/0Y-DRE  FHLLERM ZFK.

>R - RIBHY « RIENS ZDICELUT, 5DORBEBRAINTSNDEEEIC, 18
DEASHESNIZ,

Source: Presidential Commission for the Study of Bioethical Issues,
http://bicethics.gov/documents/synthetic-biology/PCSBI-Synthetic-Biology-Report-12.16.10.pdf, December 2010
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r==3
(SOORERR) 1 .%Eﬁ@%%?é; — BT
2. BEBHROEHDZIE

1. ’EORE 3 #EEEUEA IR—Y3Y @
(Public Beneficence) 4. BREMFEADRRNZPTO—F
5. URD « PEZAV | « UE 2 —EBREADBEDF v v TDH
2. EEHIBE 6. EZHUVT, HAY, IV FO—)L NEW DIRECTION
(Responsible Stewardship) . giﬁ/\@ﬁwf’iﬁmu R+ PRAXY bk and Emerg &
8. EIRHRAEx1EE
= O. RIBYE
3. NMHNBHCHE o 10. STL DU ETIE
(Intellectual freedom and responsibility) 11, BEESBESEEERCE
_ 12. BFaUF 1 E8—TF7 1 OFEBPRPEZIXY
4. RENZRE 13, B BEENIY ~O—IU
(Democratic deliberation) 14, RIEH, [EH, Z2UC MEROIVT—IAVE
15. [EEROIETEM
5. EZENTFE 16. NEOHBE

17. ARCHRITDIRD

(Justice and Fairness)
18 BENEEREBRDICRITDIRIENRD 1 v

Source! Presidential Commission for the Study of Bioethical Issues, “NEW DIRECTIONS: The Ethics of Synthetic Biology and Emerging Technologies” ,
https://bioethicsarchive. georgetown.edu/pcsbi/synthetic-biology-report html, December 2010
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(WHO 834

Laboratory biosafety manual
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WE18 NAFE—2D7 188t
WE28 ERENAZFaUTa 2 ULDL. 2EDH,
M350 RERMES
W48 EEMAEYDRERELAM
(RERZENRAM. RESREAWTE - FRESXVNFIE, BSEWE.
RSN DB S)
WESE NAATD/0Y—F5H
CEBLFEBART 1 IVAND S — BILFUELEND') XD FHDE)
W68 LB, N, EIOLZEMER
W78 ZEAEECEIRR
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WEO80 A, BiEx. S|

Source: https://www.who.int/csr/resources/publications/biosafety/Biosafety3_j.pdf
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BTEDLDICLTRLCEE, ERENAAF 2T 4 FROPILRELRD,

B https://www.who.int/csr/resources/publications/biosafety/Biosafety3_j.pdf
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WHONA ZF 2T« ATV IATHRESNE
INAZVRDIRIAY D IEBHR

(1) TINAFE—DFT 1] =22z
(2) TINAAELEFAUT 1] EEPLUMNERECERICIRDEDDE)
(3) TINAAITIYYVDR] rEroFess)

>OECDDO/\N1A ZtzF+2')F 138 (Biosecurity Code)

(INAZTY VDR 2 TENZEOERBDOEMEZDES E. ZNSOELEFTEZRIUOEERF
ISEDRBNDMBNEE ST RIPHB L OERBVSHEICEITIPEM | EFER.

NZEZITTWHOAAIVRATIE TNAATYYDRZIINAANIRD « IRIAY FDIAEDERINIC
F5IDIZBZRDDOHMD 1 DI EaiND,

Source: WHO/CDS/EPR, Biorisk management Laboratory biosecurity guidance, September 2006, RICDNTIE, EIIRXIERFTPIENR « B8 /N1 7
JZOVRIAY ~ REMERNA AT 1UT 1« HA T VR HRZEES (WHO) 1 Organization for Economic Cooperation and Development (OECD)
Biosecurity codes, Glossary of Terms.

WHONA Z2F 2T« ATV ATRENE 23
RERER/NA A2 2F 2T DER

L%Ig NAALFE 31T+ (physical biosecurit

FEERDIRB I RDMBND T DO ADER, B, XS\DEciE, MEUSKSE UOHRGSE,

2. j N\ qﬂ_/ A ALF2 T 1 (staff security) — ABEIE
VBM J(B5EE - S5tREB I DEEREMMED BDIRV) « B « RE - BF) » BXICR LT, RERRBEDRE), SiE

HERDIRTE, BRSO, BENDSIMIFE, i8S, 2NES, BRAYvD, RT « BRAY Y IICHTDF
I « FREZTEND. RE + BREEOFIRICEM,. BBIRRICRILE, BURTERBEII2AZT—Y3UN'E
BLEBD,

ﬁ@i*t#:')?-r (transport security) Cg_ﬂel@%ﬁ (material control)
VBMEIECER UT, 28, #Xrd, BROZREEZXIR) MROEREBMZIREE T IEHCHUBRIEE, BARKIVE
RREOEIRBEIGIEDZHD [BIEMERCETSZIEEET/IVHEL ] OB, 152, BREMBESDBIEVDREIRTE

[CEEIND, EMMRBIDFITZZT D80S, Z<OENMBICTT DEHEAFITEREIT DL IOKRHTIND,

4, 'Ejﬁt#: )5 ¢ (information security)
JZODUNIVICEDL (%) BIROIRE, POELIADFIEREE, BHRIBMROINE « £F5 « REBREDFIEICDINT
EBYREHERIISE TCRIMENDH D, LD II a2 ZH —y 3 U#H, =56IC, FWEFOBBICEEND,

Source: WHO/CDS/EPR, Biorisk management Laboratory biosecurity guidance, September 2006. RICDU\TIE, BEIIXRAEHRTRATEIR « E18 [/\1 7
UZOVRRIAY + REMERNA A 2FaUT « Hr 5 VR HRREMES (WHO) 1 SR,
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GO FHARZHDIBA
BEF TROESCIOAREL AL TOEBEFOMOBNISSIC,

>ELFERIEICKD. HEDHEEZINE « RB=EZD (loss of function) « FEICHHFEDHKEZNNS - 18
38 (gain of function) STV I IDRABNTNNDLDICED, ZLDMFIE. ZNHBEAICHEIR
BOBRABORRICEEZRIIITRZNIEDRL),

Dual Use Research of Concern (DURC) IC5%3 3 DT DRIREL (201 1 FEUZE)
HEN1BSRRES VIV YT O+ )V ZADBELEE(CRET DIREICIRDED,

e LD “GOFE (Gain of Function) #fi%%” & U T, 1BBIRZERDIRERD,
1) HRABH TEEEEREBEEFETDIVANIIRAZTELRFRE UCHILEICE (BBNCEE FICH)

EEMEERDIAINWRICEZEISETRED | THDCE (2004FNDT « VDO UN—CK D&
@DTJU—L&é)

2)

D‘%:u\ﬂD‘T&DEZb \ [ C

B OB, IREBARS, [EaR2ENAZAFa )T TaPIA-—R - ILIYVEZOXMS , RIEE, 2013, pp.328-330
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HE5N1SBRYERT VIV IV THRERBYAREIE 2011~20125)

PSICUHBELUENA Y IIVIVT DA IV AZERNNTELFRE. WEBICERIBRAERCIEDTET, BEXNZX
LD, RITFRN DIFURRBSELCDRTRIDETDHRE (D1 VDOUR=FOAFTI—CZH . LN, LI
DAIVZADB—RELTE FBEERC LEHES. BROEART UNXVYFTIvD) ICDBHDR-BN.

MYAREDHS DT, TAPIA-REOBERNDSKENA A2+ T« —ERBEES (NSABB) A ZDHEICEN LT,

[NSABB]

Fouchier&uf@DimsaX (FNZ2NSciencein ENatureitlCiRig) [CDE. HizmNX(ETO R ~CE>CTaEtte FEED
1 )V ZERDFRETHIC /2 D OREMEN B D & HIBT,

’TEU'I’)I/ZO)1’F§%75/£3’D‘J:071L/‘J FCOGEREUEES UL D1 IV ADEGRFEEDSFBICEIT DELEHZHIFI D L.
RO, TNSOBIBFREDISEBEDNELIRDMH BRI DL, ZREICHRERDD EDEEENIHICIEE,

(NIH]
KERBBUBICZDEZRSE. @EL NSABB OEISZST AN, HIRKICFR D—EHIGZKEE. CDEISZE=T
T, BZHmXDBBIBEENICTTHIDAET R Z R,

BCDIRR T 398D VIIWI VHREESH, COBRBEED IV RICEIT SHFDOEHECOBEER « BEITD
L. ZOBICABTEICEST SEENSHER, GSEENINETCHDIEDEFDES.

HE  BREA TE FTREGET 2TEEMEDDHDRBE HON1 B1 VI I VYO A )L ADMXHERICET D Dual use B , DIV, $E2BFHE1S, 2012, pp.97-102,
http://isv.umin.jpo/journal/v62-1pdf/virus62-1_97-102.pdf / Fouchier, R. A. M, Garcia-Sastre, A, Kawaoka, Y. et al. Pause on Avian Flu Transmission Research. Science
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HS5N1 B ERUEET VIV I VMR ERNNRBITE co11~20120 DIE

(WHOIC &L B#&R58] (20125F28)
ORENSE FED AV ANDEEICHIELFEERICEIT DBERE. BIC2L ORI TRSNTHY, SONFHIN SHIEFE LU CESRICHET
D, FE. BILFEERMOI LY FTOOAIVAMAER. 2L OFPIXDOBE TIEREICEH L > TNDIEH, SECNSDIEEHIFL
TE. N1 ATONDERRAZERSIE Y SFRISAHDH THEL),

@BHEN1 D1 JLZADERRICE FEUCZEL LD DB DIRRD S I, JIn'EL,
SODOAZEKIE « BRZLEPIROBTEE L, NYTZv IBIRDY) 29:.11@’(0 UD?’-JF&E% 0 %thfgc‘i@%a EELEE INETH D,

@ NSABBEIS DK D ICERX DHIFEI D ZE—8DBPIRDH THEI D E(d, IRENIC(IEMRALE, KT, MR RBIGREIC 1000 & A
ZEFEOBICHNTNDDT, AEADIBREZ V\SEET SN0,

_
(WHO : BRAICUTDOEREER]

1) RotterdamKXERRADHRET IV —TIC KBNS BFEFICZDEERKRINETHD,

2) BRROFHELUT,
O ETOREEZEES ULZEED A ILZDERWCETINA AT I T« —UNIVERDDCE,
SIRBEEDNA F LI T« BEUONA A X2 T 1 ORI ZADITHZ LU TNDCCERRI D E,
QEHABDERD . NEEHE LNBETHDC EORFHFRBEETS &,

3) [FREBCDTREUEDH DT 17I/ILA—RICEITDMENDOERENDZD. BLVNEFREEDCRAZEZTEITDCE,

B ER | SR00ICHZR]ISH, 2012558 : NatureinlCUfGRX1EHE, 2012568 : Scienceinl—Fouchiers® s i8&,

HE  BREA TE FTREGET 2TEEMDHDREE HON1 B1 VI I YT OV ADMHNHAKICET D Dual use I , DILR, $HE2EHE1S, 2012, pp.97-102,
http://isv.umin.jo/journal/v62-1pdf/virus62-1_97-102pdf / Fouchier, R. A. M, Garcia-Sastre, A, Kawaoka, Y. et al. Pause on Avian Flu Transmission Research. Science
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(23] FouchierDim X AFKEA B SRR

W2012F48. FouchierMsaX A AREE
ADOUTRE « B « 1 I NRN—I 3 VE(F. Fouchier DsaXDAXKRICIE. BHFIFHm=DIMNE KA

SV
EU NIFar)lA—RICEET DMREDE L. B8, Bie. RUEXEZHIRYT R[S
4288 | ICKB\EITMERD D RIREZRKA,

> IRAS. ZEANEBNZEEREDEDTRNEDIE, ERAREBIN CEDH T,
| g VAVAAVANIYE ee) S EITIS DT,
Sk BXEOEEEERAEICHSENEEENEEOTEREE DESHENRBECSD D,

Source: Export Controls on Dual Use Goods. https://ec.europa.eu/trade/import-and-export-rules/export-from-eu/dual-use-controls/index_en.htm

(Z2E) BEEEXES EKREHRIE EZEIEL Z2REEZEER
RZ - HAFREERDITQAAKD ([F3F22)
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(QI2)2EANEREEFTIREFHFAFELNILTTHN, BMALOTHLE
WD TLEID.

(A1) THEZHOENAFRIEIMETELTILOICHAXLRERLCEERRLGL
TOARTHIEZ.BWELHNETI-HOEMBERIZHLIH, TNHAVAL
iﬂﬁ“:ﬁﬁ§?T§Hiﬁﬁfﬁﬁﬂﬁiﬂffiﬂﬁi%ﬂﬁﬂﬁﬁﬁﬁ?f%ﬂﬁ%ﬂiﬁﬂJﬁth@iji_
EL.2EENEBFICTREBLZELTRRLZTOHBELLE . T THAMEL

& HETLHODOHEMBEH#THLILLTLLVADIDI TG HHITHzoGWL
BEIREBEFAZHMEIILENHYET (HENASFEIFTFE2IRENLE),

FOM, ESLEOBBETEIHYFEAN, —BLMAERFLTLWAREOSIC
X REHEEROBRELGLICLERAFAMEGEMEENAEEFATLIEEELD

7 A0 XEHBEEROLMZH LT AL DHASNGCAE. HEEMREICE
JEE CREV-EE. —RLAMHOBETEREICEBFLTWELESIBR
WNZLET .

X1 R R
ERNSHHERICRISEICE DS, ARMERRZOMOBEAROMS
VTR, SO ORIMONIMRICEIIS, BRNTEHEREREL. B2
BRDEEETICEEB DTN,

FYNMUE ERDEENZEMOEKMICDONTIE, SNEDEEDT. ZNENORRT DEHXIERRE ) Z HICHNT, EMRUE

DIEHE « Tk (AR D) DEAMICEHSNTRD. INEDURFCEIE, SETRADTHNTIND,

B REEXY BRRERIE EREIE ZERESEZEER QA (KZ - FFHERID) SH3F28.

https://www.meti.go.jo/policy/anpo/daigakuganda/daigakucanda.pdf
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f5177ff17137;lafF:1 JL1— :ZZﬁ uu&S*l%ﬂﬁjmﬂmJFK)/\ijfh

KEBUS [TaP)VA—ROEESINSS 1 IYA TIRADZ—/\—51 |~ (B - 58 ORHORII—] 20128 (1)

(=)

mE6:

1) TP A —ZNERBNDHFE (Dual Use Research of Concern: DURC) [CDWT, —EDEERGIEHEIIITDEE
B, UROEBUICIERH L. ZOEE - BiB(ICEHT DIFRNEETTD,

2) EBEEMEIDEIERE (the Select Agent Regulations) &F. BRICKBIBEONAATL—TDFT 1« —D\AAPFa 1)
T+ —ICEIT DIRANEERD.

WER Y —TRSNEZRA :

a SAIYAYVIRBHELE. RROBRELZE, BENW. RIE. BROZEREBZIDRNEDICUTNSZHICUERES
0) L/D\L/ %@1 1_'5_)@@\@\‘&_:573\73‘10‘9_9*_ Mbﬁﬁéo

bl DURCOZ—=N\—=t1t (B -5 F. [2ROBRELZE, EEY. BE. EXOLZEREOIRDEFHUDDICED

OTER.

c) DURCOURDEERETIDICHED., HARNDANBZHEZTRRRDEBMEL. RSP TO—FESH T, HERORE
Z2FDEBLOBHINETHD.

d  SAITYAIVRRADOERAMHEESNTNS EEEIC, BENREHFOESROHEERNT, HFRZEZRIEDEFETD
(AN

el BEIL BEEITDIEDZERTIDELCEIC, £MBEIEASE U BRI DCCEE UIEBSLTRIBEORBEOBTEREI D

BOTHD.

Source: United States Government Policy for Oversight of Life Sciences Dual Use Research of Concern. 2012.3, https.//www.phe.gov/s3/dualuse/Documents/ us-policy-durc-03281 2 pdf
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KEBR [T aP)1-2EESINS S ITU1 TIZRDA =N\ ~OIHORI>—] 20128 (2)
WEE : U1 DUEDEME « SBFRZH DR, NWINERRS XD ZSISET,

| © £MAIRUSER (UTFO1518) |

a BIYIILIVHD1ILR ErE ) BIRSNIZA918FEINRA VA D 1 JLR
b) REE (Bacilus anthracis) (Reconstructed 1918 Influenza virus)
c) ThW 1 R 2t#EEE (Botulinum neurotoxin) k) EI:\{gE'j i )DEEZ _
d) 885 (Burkholderia malle) L) J,U RZE&%EEH& - -

YT . ! (Toxin-producing strains of Clostridium botulinum)
e) $BEEE (Burkholderia pseudomallei) ) KBS L
f) TINS5 1 )LR (Ebola virus) Y 7SI ) A ] o o

SR YiIU= BHEERNSNKRED 1)U : Variola major virus)

g OFED1ILR n) IVEE™S 1 L2
h) $FRFEE (Francisella tularensis) BBERMENKRRED 1 LR : Variola minor virus)
) N—=ILTILT D 1)L o) R L& (Yersinia pestis)

© EEDAHTIY UTDTXD)

. EMBIROBROESEZEZ1E0 T DR
ERARNDDINEEFZNICESESINDCEBL, EMBEIRVBRICHTIDREDHDNEREIEDENEZHIET DE

EMEARUBRIC, BRODHDINEEZNICERACFIHEDSENSNTAICKTT DMEZESZ D,
HBNE, ZNESORBOITENSHENSNDEDICT SEER

ZEM. LR BN EMEIRUSROLEDENZEDDRER
EMBROBROBIEEADRINME N Y SRER

EMEFRUBRICTIT DIEEELDDOBZ 21880 DRER
LEEICHIEESNZBDT, Rt UIIEM UL EMBEINRUOSERZEE T UL (LETT SFER

Nook  wHNS

Source: United States Government Policy for Oversight of Life Sciences Dual Use Research of Concern. 2012 .3, https://www.phe.gov/s3/dualuse/Documents/us-policy-durc-03281 2 pdf
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(2E] XENAZAF1UT 1 BXRFBEES SR (NSABB) HROIEHORMEH (20075F) KD
[FaAPIA-AMEEITDSM IVA IV RAMROEEDHDIIA T —Y3Y « Y—)L]

ARITOLRICHRIFTDTaAPIA-RICHEDIZI 2T —y3vVOm1 Y+

MAEBD TOCROEHDINA Y T, TaPIVA-RMEFIDIHRBICONTOII2A T —Y3VEELDS,
SHIDERBENSEEHDIZI 2T —Y 3 VDOERBENEELRD,

HRITJOY O~ oo == g
PIVET R AT L BRI FRENE
THA YDERE v E;IL_JZ%E(
il
R 7o MR DBEE FEREIY v RT8 - TR HEDERE
FAF—5 oy _ BALCL3E S =x % 2NOEPL D—RBADE
Gj)’L/‘lé‘/ DRI YD & RIRZEED Ea- B
F—y3Y RZEPIIC K ==
BEHRREI _
FoRhE DEHOEE LHTREE PRsiROE
iAo ICRIT BEI% EAmE
N RePORT EESDCV ADHMES
Nyyay O ETOHERK
g go =n
2E§§5¥ ROSiCEE EIC KB
Boe Rl
BRI BT
ZHRER
(R B
%

#RePORT : Research Portfolio Online Reporting Tool (NHOHFRFENCHEDMES. T—FEDINRI ~U)
IPublic Health Relevance Statement (RFREE EDBSEMICDONTOEER) | DEEH O, HIBEBEICK > TN ZF 2T ¢ [CRDAMRKREERETEDLDICEo>TIND.

Source: National Science Advisory Board For Biosecurity, ‘Responsible Communication of Life Sciences Research with Dual Use Potential: A Set of Communication Tools Excerpted from the NSABB' s
Proposed Framework for the Oversight of Dual Use Life Sciences Research’  https!//www.hsdl.org/?abstract&did=704404
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() XEBEE Fj—-‘:LPJbJ—ZD‘ﬁaéﬂéi'r7*)‘1’1‘/26%%'
FEsRICRDA—/\—T+1 ~ (B« &EE) OIEHORIY (2014)

s CcoLEa—-JO'R G8ED

Pl (5 WES) N'O6IRE (EERABEZES) [CEOHNCIEA.
Section6.2.1 DEMEIFZH#SIBE. Section6.22M1 DULEDHEETIESI CENFASNDIBERE
v 5

5% | ERBEOHEEN SBASN T\ BDURCH E SNHER. ‘

* IRE: BBZ8R
BRBEOME
IRE : SHHARDFIEDEMFIEZEL D TDNE DNIC DU TDIREE, ‘
v Section62.1 4HWARUER
a) BT YI2IIVYI1ILR (BHRRIE
o MoDRR S
IRE : BFARNDDURCOERICEET DD E DT DUV TDIEEE, ‘ 3 paw
v o TRSh Az
g OBED (LR
b B
IRE : FRENBURY « AR 1 v TN TLLBHRE, | | Btk iR E R vmm
K 4ED 1L
DURCT®HdC &+ * I mybsass e
n VBB 1 LR

‘ ol X2 &

fi#5% | QOBMMRIC Y ROEFETEOREICRITZEMEH Z=iE,

Section6.2.20FRDAT I
a) 17 - BROESBHBEET SRR
B

EEESWE | UZDISHEE (3 OBEHE0BNNIC LI BERE., |
* o ST R DOING. EiE - 2am

IBEED DR
‘ e LA - w?@@}@ﬁ@l’@ﬁﬁ%ﬂﬂggé%ﬁ

158 | FRTERBEINC RVIERHEERET. DURCOZ —/N—t - =1, " kg TROATSEIREOBSRERAT
g ERICHREINLENT, RIEE LIEBHERULE
* E - BREEEE ULJETT DRR

Pl 1 U ROERETEICE > THEMARICONTDII 2 T —Y 3 VEEND, ‘

Source: United States Government Policy for Institutional Oversight of Life Sciences Dual Use Research of Concern, 2014.
https://www.phe.gov/s3/dualuse/documents/durc-policy.pdf
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NIHO S RSN iEEANBEEZE R (Institutional Review Entity; IRE) D& (2014)

>Fa7)Ld— ZIEOD%ZDEH%@%EEG’BCc‘:@?j’&@aﬁc‘: LT #HUNWEZEERZMERNICE
IR\ -5 1 ZE8R (IBC) FOREFOESRZFA,

KETIEERFRENH) (2014)

HDNS, Tk i’@i;t@&l%&ﬁ%b(lJ%‘*ﬂ%ﬁ%ﬁf@lBC%\ AEIDEERZRA. |

DURCO@RE. &Hll. YRIXY . HEHDII2
ZT=y3VDRODY—I SAITYATIAD
DURCE1RDZH DKBUIRR ) & —IMiET 1 B

Tools for the Identification, Assessment,
Management, and Responsible Communication of

Dual Use Research of Concern

R U, IREDBRBEHNEDLDIDENTHN. M ROEETHBLZSETNILR ‘

1) W EESBDAY/N=TEHRINTNDTE,
2) FaPIA=ANWESNDEDMMPHRR | fEERIC L DERDEHDMNI V=1 (IUF HERICK
BDEROLEHDINIY—] EWND, ) D7.2BE (2&8’9’%@’2%[‘}?0\5%%%&3@%?% ) ICRDIE

A Companion Guide
to the United States Government Policies for

Z}zglﬁéﬁg%[:;?ﬁt%é& 5. YHERAH S+DTS TLBAC Co Oversight of Life Sciences Dual Use Research of Concem
3) tFEhEsR CRESN TV DEBRZEHRADT 2 2L — Z‘I‘f{’énl 5 i
LB &,

4) BET DBEOBERICIERL. N AE—DOF 1 ENA AT T« ZSHBRTFHHERD
BRCHRDIBEEERLUCNDBEESTCE, /2. BRMWEOEH, NI —, REZFEF|EE
(SOP) [C3EET D1 2EDRIEESHBAIN. EULLE. IVTILIYRELTAHNSBCENTE
BIRIOICUTHRLTE,

5) BEZERDERICKI > THEDBREZRIEIDIHSERS, BECLIC, BFHBTOITIE
CBES LTS, FEld, BENSZENFERRETID IREXY/N— E%&J’Clatf;gbf;gb

6) URDOFEZET T, URDERHGBZRET DRICIE. SHHAFKEDPIED
DICYDTE,

Prepared by the National Istitutes of Health
on behalf of the United States Government t

SEPTEMBER 2014

Source: National Institutes of Health on behalf of the United States Government, “Tools for the Identification, Assessment, Management, and Responsible Communication of Dual Use
Research of Concern: A Companion Guide to the United States Government Policies for Oversight of Life Sciences Dual Use Research of Concern” , September 2014,

https!//www.phe.gov/s3/dualuse/Documents/durc-companion-guide.pdf
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RNEDORBREZET OIS, AREES P) FRZEFT A LIS —&ERBUT (DU PSYRT 71— Al ERBURTINERS

B, T27)LaA—REED

wmehHNIL

Manuseript Clearance Form

AR gt chvasnacs focms (Shothir et o4 complinsd salid) st cophuss

Clearance & (amigacd by IC
Do of Requect
Name of Requesser (s, Grvey
Boyoriter's Phoas &

Fequentes's Eomad Addrees

Tope of Mamwrerape

Bost

Tieke of Manmcerpe

amets) of A1) e N amets) of Orgamizasonts) fiv. Semich. Jobn. NICHDY

Pubicansn o be Submareed 15 (Xome of Joarnad Bosk

KIREEBHE MERSNEZPPP (XYFS
HRE, B BREED. H3L\E. ZNENSENICFRINBHFIREICN T BHHSOESIBESREDEHDELE | (2017)

IRE (EERBEEZER) ICIFESNDITECED.

Dual Use Research
14 Shere the poseatial St yous eesemch findsngs work puoducts) processes or vl
ause potetil harm? Conrul the Dl Lise Questicennee 19

16 yex. please subenst Shis form along with the nasescript 10 you SD and 10

Select Agent Research
Were sy select agets ot oxsus wied 1 the expenments described i thes Euausscrip”

o

1€ ye please complet the followiag questices i s sechon 180 tkap 10 the pext

Using the HHS and USDA Select Apents sod Toxins it

refevence wdiste whach select ageat
8 thas muamcript and whedhe they weve eidher

S

L amest acd affim that e tesenrch described i thes mawmscrp war conduced

FTaPIVA—RHAR -

DIELEOWAHRR. HRDTOLIARBHERE. BSE3ISkC
IIRENDDHY. BRACBHASINIDEDTIN? OBICH
ZoTE TaAPIIA-RDBEERESRIDCE,

rBEU Yes) B5E TOITA—LZRBEEBIC, B
T 1 LA —¢Edualuse@mailnihgov ISEG T B,

dgned NTH Publiching Ap
. 1 will wbest 1 10 PubMed Contra

18 PMC (o s b gay

£ - B3 VETHS :

BRI DRBICTRSNDRER TASHDEMFIOSRABLNS
nxuren-?

&EL Yes] B5IE MTFOINTOEGICOEITD.

>HHSBESUICUSDAIC KL DA « BRD—BESRDD AL
BRRICEBSNDRETHNSNZENA - SBRECEIC, 2N
SHNHDRER TITR SN TVZEDD, ERSNIZEDNER
ER

> [R3. CDEFBICGBSNSHAD . BRFLEEE>5—
(CDC) ICKBEWFER (42 CFR Part 73). EHFERUENE
OIRRRT (USDA/APHIS) DAEWEIFERY (7 CFR Part 331 &
9 CFRPart 121) ZETL TIHINIECEFHIE TS EE

——

GICEMLET, JICFTvDITD,

Source: Manuscript Clearance Form, https://oir.nih.gov/system/files/media/file/2021 -08/form-manuscript_clearance.pdf
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VO ZS|ITRCITREFNDHDIBERIE (potential pandemic pathogen) ) M

WEARDN IR UEBPIRICKBBETORRICKOFTHIN. RENICRETHDTE,

fEEn353H0ESHELE)

WEFRTEE - % - MANFA
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B (beneficence).
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BAROEBEZREL, UIADEDICERSN., #FEN0CT—/\—b+ ~ (BE - §E) HThHn
BDEDSBEHN B RELESNDCE

BFAEMREENICIESETEDEDTHDIC L, 2017

~

MBADEE | (respect for persons).
RI28B8/H] (scientific freedom).
[BEHDEE] (responsible stewardship)

 CV O EREBNMED. BE O THEERNICRTTSNEITNEESR0,

Guiding Funding Decisions
about Proposed Research
Involving Enhanced Pot ntis
Pandemic Pathogens

Source: US. Department of Health and Human Services, “Framework for Guiding Funding Decisions about Proposed Research Involving Enhanced Potential Pandemic Pathogens” , 2017,
https://www.phe.gov/s3/dualuse/Documents/p3co.pdf
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Rapid Proliferation of Pandemic Research: Implications for Dual-
Use Risks

i, JonasB. ink,”< ( Joshua i Monrad,>** Megan J. Palmer,"® Gregory D. Koblentz"

“Department of Chamistry, Stanford University, Stanford|Calffornia, USA
sFuture of Humanity Institute, Unlversity of Qford, Oxford, United Kingdam

“Medical Sciences Division, Uiniversity of Oxford, Oxdord, United Kingdom

“Faculty of Public Health and Palicy, London School of Hygiene and Tropical Medicineg, London, United Kingdom:
“Department of Health Policy, London School of Economics, London, United Kingdom

“Department of Bloengineering, Stanford Universty, Stanford, Callfornia, USA

aCenter for Intemational Security and Cooperation (CISAQ), Stanford University, Stanford, Califomia, USA

"Sehar School of Policy and Gevernment, Gearge Mason University, Fairfax, Virginia, USA

Sriharshita Musunurl, Jonas 8. Sancbrink, and Joshua Teperowsk Monrad ibutins. Author order was decided arbitrari
ABSTRACT The COVID-19 pandemic has the world's 0
biological and elicited unpr scientific efforts. Some of this

work and its derivatives, however, present dualuse risks (i, potential harm from
misapplication of beneficial research) that have largely gone unaddressed. For
instance, gain-of-function studies and reverse genetics protocols may facilitate the
engineering of conceming SARS-CoV-2 variants and other pathogens. The risk of ac-
cidental or release of dange may be increased by large-
scale collection and characterization of zoonotic viruses undertaken in an effort to
understand what enables animal-to-human transmission. These concems are exacer-
bated by the rise of preprint publishing that circumvents a late-stage opportunity
for dual-use oversight. To prevent the next global health emergency, we must avoid
inadvertently increasing the threat of future biological events. This requires a
nuanced and proactive approach to dual-use evaluation throughout the research life

cycle, including the conception, funding, conduct, and dissemination of research.

KEYWORDS COVID-19, dual-use research, biosecurity, biosafety, pandemic
preparedness, preprints, zoonotic risk

he COVID-19 pandemic has revealed the world's vulnerability to biclogical threats
and will shape pandemic preparedness efforts for decades to come. Recent discus-
sions have particularly emphasized biosafety risks associated with gain-of-function
and accidental pathogen release (1), However, alobal health security lead-

mbio on 30 June 2023 by 133.5.210.10.

Source : Sriharshita Musunuri, Jonas B. Sandbrink, Joshua Teperowski Monrad, Megan J. Palmer, Gregory D. Koblentz,
Rapid Proliferation of Pandemic Research: Implications for Dual-Use Risks, September/October 2021 Volume 12 Issue 5 e01864-21,
Journal of American Society of Microbiology, https://journals.asm.org/doi/10.1128/mbioc.01864-21
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Role of spike in the pathogenic and antigenic behavior of SARS-CoV-2 BA.|
Omicron

Da-Yusn Chen, Dwvin
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Abstract
The recently identified. globally predominant SARS-Cov-2 Omicron variant (BA 1) Is
highly transmissible, even in fully vaccinated individuals, and causes attenuated
disease compared with other major viral variants recognized to date'*”. The Omicron

7 =S < e of the three snins Omicron] Y25 STBB NG L ORRL MRy cesretll PR 6 prown, with an umwsudly lae rumber of muanons, i conskdesd the
UL — AR ZSFR) CJZDB@*)& was 4
major driver of these phenotypes’ * We generated chimeric recombinant SARS-Cov-2

REAMTONEICEDDNDS T %S%”@E

HONDAEDEEEBHICZSTTED D

EENDBENE LR, FHHR0A. e

Following the release of the prepri

encoding the S gene of Omicron In the backbone of an ancestral SARS-Cov-2 isolate

100 ice Infected and compared this virus with the naturally circulating Omicron variant. The Omicron S
died)| bearing virus robustly escapes vaccine-induced humoral Immunity, mainly due to

mutations in the receptor-binding mouf (RBM), yet unlike naturally occurring Omicron

efficiently replicates in cell lines and primary-like distal lung cells. in K1 8-NACE2 mice

while Omicron causes mild. non-fatal infection, the Omicron S-carrying virus inflicts

RNV BERE (Sotry b ETORUI0FTOREBAACMT SR
LE %) HOEOA NIH WY SHEIL " i
RO 27, WRIOTD B34
s SRR T
Source :

https!//www.reuters.com/article/ factcheck-boston-virus-idUSL 1N31Q0ZK
https://news.yahoo.co.jo/articles/4db42cbObeae043a72f429b61dc3e97b62d 1154 7?page=2
https://www.biorxiv.org/content/10.1101/2022.10.13.512134v1 full
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Research Institute for
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Cell Reports

Establishment of a reverse genetics system for
SARS-CoV-2 using circular polymerase extension

Highlights

« Aquick BCR-based reverse genetics system is established
for SARS-CoV-2

« SARS-CoV-2 recombinants harboring reporter genes or
mutations can be generated

Torl et al, 2021, Cell Reports 35, 108014
April 20, 2021 = 2021 The Authors.
hitps://dot org/10.1016/] celrep.2021.109014

reaction
Graphical abstract Authors
‘Shiho Teri,
SARS-CoV-2 genome — Wataru Kamitani, Takasuke Fukuhara,
e r Yeshiharu Matsuura
Day 1
PCR: Amplification of SARS-Co\V-2 gene fragments | Correspondence
wowr pa oy | Tukut@pop.med.hokudal.ac.jp (T-F),
F2 Fa 5 i | matsuuraBbiken.osaka-u.acp (v.M)
£ B Bl e Faio
R I brie
eesprg eras — Toril et a. establish a novel PCR-based,
. 3 bacterium-free reverse genetics system
PPCR; Assemble of infactious "{/ \\ for SARS-CoV-2 using the CPER methed.
CDNA clone P | ) Recombinant SARS-CoV-2 can be
2 AN Pproduced with high titers around 2 weeks
Day2 | / e after amplification of SARS-CoV-2 gene
Transfection Ld fragments. The method can be applied 1o
generate recombinant SARS-CoV-2
Day 10 canying reporter genes or mutaticns.
Virus rescue High titer
High accuracy

@ CelPress

Source @ KIRAZHMEMBAFRA RIMD) TR « BERFHELI0T D1 ILZATEREM ZRIF KABHN'Cell ReportsICHR) | htto)//www.biken.osaka-u.ac.jp/achievement/research/2021/152
Torii et al, 2021, Cell Reports 35, 109014 April 20, 2021.,. https://doi.org/10.1016/jcelrep.2021.109014 / https.//www.ncbi.nlim.nih.gov/pmc/articles/PMC8015404 /pdf/main.odf
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