(EFE=ILARE. £ T?ilﬂ B (i %) BWC/MSP/2008/MX/INF.3

L o 14 July 2008
EEEZRKSMESLEMRIFBILH)

A \n CHINESE

fE ) EFFig R Original: ENGLISH

2008 2N
20084 12 H1 HZESH, HANK

TR W

20088 H 18 H® 22 H, HANIK

I o SRR T H 6

R HE . R g AR
PATAT R~y W), e W7 (AR A ) Ry
FIVAE P4 A 11 3k & v A2 vl fig
T ALY BRI B A o

Xt AR 1)

AT S B B P AL

wm =

AE SN TR XS, JFE A 7 H A A
AR FEEARNGE Dl o SCHEUERT T B R EEVE L % Tl o) U ke DA B 3 T <
BOHE R BEAT B A SCIRIE o & T AT BB A K o B — AT 9 30 AR) 3K
24 RSO B HE S B BERE s B AF = U S SO B H 1 W 0 Y
vy DAL 3% 2 R 58 Y s #E T o

GE. 08-62083 (C) 040808 050808




BWC/MSP/2008/MX/INF.3
Page 2

_A\TI:T‘;'_

ol

Lo JREMARAE CEWEEs A Zy) Julh A T SO B 0 B ), (H A 41
ZURMBURL CAEWE S N A A EOT B AR, JFE T Ay Le e il i ) @, I
SeM 2 MO A A L WU UK W, SORF S N6 RR A SR IEAT B UAE SN . LA
ML RE— 25, JTA0E PRI R HLG . — SRR A L k. BUF & H
Ik JABHEZR IR B R by A RATEPLE, S HER D) EAE A B N A E
T R R TRV B s A S U A L A ] i S

¢ i 5 2

2. AL R A OGN B2 B R A, RIE W B 5| /S M Dt DR B i
TFREIX K TAE:

(—) BiibAam R TF FH H ) —IE A DA K4 WHA20.54 5 il
(LS (AR ALY FE MR IEDR, Erts “RERE K
W, R R TR B NI A SO R R A AR ) RS 2 A R 2
A, NAUH TR, MAARRES NG T e . !

() MR KPR KA dr B 22 I R 2, (5] IR oD A O RS — 7R 22
A 5 R 2 A B A, X2 L R 3, SR AR
2k B GBI 2 A S AR N — O RS o AT T R “R)
o oy S e 5 AR AL A O TR ) ARG A, DRI A — T AR DL A
MRS 7

(=) BROR 3> KU 1) TAE EE 4 >, Aok 4 BRI T A B I REE —
WA B R & AU T A R B B, I AR A R AT BT B 3 .
Ewm BAAGRPf B r, 8 E 50T aeils AR dr RS R S R R R
FH S PR IRV [ = - 2 SBUAL A R TT RE S5 W A R 22 R 8 7

U W R T4 2047 WHA20.54 %3, 1967 4,

PO AEAYZREARHFANERS, AGHEHLTOREARAL: FREFL
HEREEZ2B , ARRE, http//www.biosecurityboard.gov/pdf/Int1%20Roundtable%20Brief%
20Summary%200ct07%20NSABBWeb. pdf.

PR RTAME, “AEHFRE AREEGNAFRLE” , 2005 F, hitp//www.
who.int/ethics/Life%20Science%20Research.pdf.



BWC/MSP/2008/MX/INF.3
Page 3

(9 Bl b D R O AR A iy B A B fi B S SR A L — W PR A ST
TR, ZBAE B S AR P S A S 2 0P DR R A ) I AR AR
Laees e N A iy A S R R AN A S TR AR R, gl i R IX 2 ) A
2 W AT A R g e, 7

() 38 B2 AN BT AR A [ PR S —— ok 2 A 5 s SR AR A R T Ll 1 T
et

) RE S CEYRES A ) A7 58 ] U — % Al fg i A dr RS
U1 78RR G R 78 70 TR N 21 B A7 M 2 R

Ol

3. KRhRLEH LU RBOGR AW, X G ST TR L A AR vk n] B8 2R MR 2 (1 )
FoRTFr, HPORESBRET R TAEMAL, a0 R B 25 R A 1 58 1
BURL DA R an P ) e RRAE S5 AR R R Z R R AWM o B e A FHE, — S8 EE G
W — R AR R S BRI REFSREERL S S — R ET
WG BRI, SRR S e RO A e, B — 20k g A 3R BN, i
KPP AE B T AR BN TR & 2 BN BB WG . 70

4. FleERE E R BE TT/NLIAP) T 2005 £ 11 HRE “KTAEW AN H
A7 o X T A1 B 68 AN K RI L IX Rl 2 B A% AT, e s

“E COWE M & MBS SRR NS B, R K A R ST
fFeeeeee o FFHERFAARGEMF N LS, MixsEHERH D TIERA
AP0 PR S S e e o B TT I BHIF ST B VP Ak I H B TR A IR R 2 5K N A
FEADATE B B BP0 R S I B S, AR O T A M . 7

Y ORE

P AMBARADHEARLEFL. EFFLEFL. RAAEL, HRBFLL
Ve M5 A 69 R e 478 327, http://www.bbsrc.ac.uk/organisation/policies/position/public_interest/
misuse_of research_joint.pdf.

O HErEEBERFEFMAE A EATAHLRGBFR” , 2005 % 11 A 7 8, http://
royalsociety.org/displaypagedoc.asp? id=17463.



BWC/MSP/2008/MX/INF.3
Page 4

5. REBWHZ B ZREH RPN 32 4 T4 g 5 FE 5 JKAE 2003 45 2 At
R R AE Y AR T IR BUR W e XA R B AN AR R KT B
SRR R A T F LA R H R REVE . X A TR R,
R I WS AE G 35 AT I e e BT BE O AL A 227 o DR, R S RO RO L %
5 A U A 5| XS 2 A ) 3R R e RS 2 AR BT

(14 1 A

6. L& HRR IR G128 ] J 1 25 RS S e WA VF 2 R HE RN Bk e A5 0 IR, 045 -

() AU 2ARERIETT, SRR (CEPEEE L) A Z R 1
W) AT HEGE T IA WX S5 Bl K AR i T80

() AEANIL 73 Wi 5 AP 355 20 1K [5) ISO ml g 5 3 AR O R 3 sl in B B

(=) DX RREA A I PR, Rl o RE T R ORT 1 i BRI B BT
Jit P A} 25 SR

(1) PRI KRk af 5 g 4 DA b 2 36 55 A0 T AH S I 1 1) AL 5

(1) AT 32 1 3B W A AT B e R A 55 B A AR AN (] ) 2% Foft 2
YU — RANEH L

() SRz N AT O AR I B

7 “RTHFREYMG £ W26 FH” , 2003 5 2 A 20 B, http://www.nature.com/
nature/journal/v421/n6925/full/nature01479.html.

ORAIL: MREAMR, “AGHEHL: AFEGMLF AL, 2005 F,
http://www.who.int/ethics/Life%20Science%20Research.pdf; A % B 4 4 2% B K A+ 5 B ¥ & R}
L, “AHFHAFTHREAENR: BRAEFRASKBEEA R , ARRE,
http://www.biosecurityboard.gov/pdf/Intl%20Roundtable%20Brief%20Summary%200ct07%20NSABB
Web.pdf.

P ARAHERREARHERAERS, AGHFHLFORERNLFAM: BAEFL
HEREEZR2B , ARRE, http//www.biosecurityboard.gov/pdf/Int1%20Roundtable%20Brief%
20Summary%200ct07%20NSABBWeb.pdf.



BWC/MSP/2008/MX/INF.3
Page 5

AT 1 B A I

7. FIRMEEHE S th BR BUR BLAMM R S AR PR BT 1, Al AE B —) (A
T SCA) HH A5 % THUAE SRR O T A 1Y A

R R R HREPEE RG22 W bR 2 A0 (CISSM)) '

8. HHEEEPr e O BIAIE TIER 0 M, AT DU B AR G
DYRT R B SC ) e AR R VIANEE o W5 D s A2 5 D) (A3 30 D 08 28 S00E G Jg oy 9 Jit 1)
BRI 0 KK A5 2 o Hp B SR D) K38 Bl 2 90 K 2 R it s A3 8955 JUs i) 0
FIAE A 3G Bl o AR SR V)2 90 K die S 60 9 Dt AR 2 1) 3ty B0 A 9 B 9 Jit A9 9% 30
XA IR IR CED S 24D 5o A OIS 352 2 s KRE T A B, TR I
ISR RN 1 0 D W (S R

ERMEREY: TBEEMECTHER « CERIIAITICV). [ br M s B 52 eh 0
(CSIS)FIBRA BE T2 2 (MIT)) !

9. X HEZLRML THR AT FRERGIER . DNA & 807 AL & R A
M — R A, JF BV A it , i EY gk, RSB E e RPN
Ot , LA B S @ A S mT e AR bl Bl 1) P o 9 A5 LA g T A . X
IPMEMEAE T — R 5 D 38 N A 5 A0 M ) B A SR I A [ 9k BEAT 45 A 1 T fE A Ik
I

10 http://www.cissm.umd.edu/papers/files/pathogens_project monograph.pdf.

i http://www.jcvi.org/cms/fileadmin/site/research/projects/synthetic-genomics-report/synthetic-

genomics-report.pdf.



BWC/MSP/2008/MX/INF.3

Page 6
EARISEMRNEREBULASHES: 50 T 5804 B A 53 & R B & B8 (5 [ 26 4 2 13
¥ % B 232 5 ] 25 13 23 (NSABB)) 2

10, 5¢ [ A 2 Ok e XORE 2 BT IR) 22 B3 23 I MR AN 2 H1 M — R U HE D, i o2 4
T AE N PO HE L o e T AL A A B B R, AR T H RN e B B, AR BE < R S I
Hfz Pl R b, LA AR HEAN B0 9T AE0I0], 76 9 5 A 1T B e wF R, LA
LB AR IO SRR IR, PR & R B PR . X IME B AR ORI T AT
ORGS0 018 e 30— A A 34

DNA &R 5 MR £ Bugl %)

11 AEBGEAE BRI 5 SCEUiR 55 (R 1 I I riE s il X — Il 1
IPIRALBATT AT LAAE BB T2 1R A} 25 S92 ke v TR Py 2 W o 3 R e = SR A 1 0t P XU R
HATT A A6 T DB R ATk . IE i DNA B s B A SRR KO AN N H T B N
BUFRUE T 504, 2R A B 22 [ 2 b s b o4, BENeAT AIE, ek
Bl , N5 E A o SCRFRBEFUIT . B B Al M AIF 50 Lo R RR 48 B 1 272 e A AT BL
)L USRI, A 1 5 [ 2R 0 2 O 11 5K R 2 il e D e 57 i o 00 ) 4

I i ¢ 1

12, “NAG BRI T 2 A B S8 2% AR R R IR I R 87 X — 3R, MR T
IR G A SR IME A RS 2 AL G WA —, RS B AR %l
AR B FE I E, IR KA N 5842 B 1 20T 58 a8 2. W 93 i A0 BURE A BEEAT 4
o WISZ B HUR BEAT 5 BE 20 7™ 4% RE I BORN B B, 5 2, R Ik —1a 4l
PEE NI B IMNER S 5E e A B R B IMEASE

13, B B bR 73kl St W o AT ik, DR T R ik
FESEAT, JFHE ARG It B IR IME AT I BN O AN R, okl N A2 AL
PRI, Oy i R BORT B U SR DU A, AN BIR) 33 MG H IS RE . ST, i

12 http://www.biosecurityboard.gov/Framework%20for%20transmittal%200807 Sept07.pdf.

Bugl ¥ A, “DNA &R54AEM%4” , X% T Nature Biotechnology, % 25 5% 6
7, 2007F6 A. “DNAAR” #a7%+L: BWC/CONF.VI/INF 4.

" Miller #= Selgelid, “MACTRFatAr £ H# 54 Aty A E R eh B A TR
FAZ” , % 134, 2007 4, http://www.springerlink.com/content/n514272v537582vv/.

13



BWC/MSP/2008/MX/INF.3
Page 7
T A R b IRk DL AR A 5%y TR SR, AT 218, HEE 2 R
P AR R S AR I . AR BT, (BN R NE, B A AT O U T
Rk, WTLLARYERE, EH U, S AT R BT OGO AT ) .
14, AATHE UL, BHEREMCEH B Fm BB, mBos i EkRH A B
M dMiE. Bltn, 2007 4 “9/11 jGtE A RWRFE 524" IERAA, “Es5nhik,
B2 G0 BN KB 43 A2 Y7 TFJBORE 2% 6P 1l AAS i AE B R BRI A 32 58 1 130
VISR AS U B 1O - SRS R AN, RS AT A TRV IR A T R IR
AT, AN ) UK EAT B B, ASEE AR R SO B BB R B
i Tt PR ) JFC S0 A I ) AT e e 2 24T 3 AU T, R (A TP e “ A
AW RE, S ANEEEZR” Y
15. &ANNK, IOrHeRA A B FEk | i e A A 2.
Selgelid Kk th & 7 75 B B0 R A0 H i b Ak 2 T 4 0 0 T K B
“EBIARNDIR RN R Z IR, e SRE e TR . I
R B K, IX e N I AN LA R T 90 45 SRR I M R R YRS, I
AT VA E S AR e g R
U7, KR X MmN R E M E MR AT, H
g, DR eee e BF2E AR NS OB T ) G F 25 o0 oo B LX) [ 522 A 1) 2%
R AR e U, R BURE AN (E bR AE AT B8 i 0T 22 4 i AR e kR A —
FE, Blop g MR R G g B T R A7 A0l L, BEREERFY:, MaAFe 4. 26
SR E N — R RE R A R g e R,

P fle RAMBAR AN FHALEES, EFHRREL, RELL,  STHBeH
XIAEA MR a9 e #4748 2” ,  http://www.bbsrc.ac.uk/organisation/policies/position/public
interest/misuse_of research joint.pdf; % Borrie, “A4¢#FHRLFRERRGERL” , FHxke
R L2, ¥4, 2007 4.

1 2ELEHEHEERS, “9l BHERELGHEEZ4L” , 2007 %, http://
books.nap.edu/catalog.php? record id=12013.

" Maurer #= Zoloth, “ARAMZRFA” , £ &TF Bulletin of the Atomic Scientists,
2007 5 11 A/12 A, http:// thebulletin.metapress.com/content/g428752x47720025/fulltext.pdf.

' Selgelid, “FMATIL: 0. WA I AAFhE4E” , DARM T SIS 37,
% =&, 2007 4, http://www.ingentaconnect.com/content/thc/hcr/2007/00000037/00000003/art00011.



BWC/MSP/2008/MX/INF.3
Page 8

= AR R

16. (E2% &M BRI Al BE AN AT A 20, A b 25 [E W 5e AT 44155 . R F
Y1 CERD 2007 4 6 H G 31X WUB H b de A WA 0 ek, A D B AE 2R N % -
(—) RABIFAE LG 1 ) R SR IAT
() AELRR ATy, DLAEAE AN AT MR 98 0 e A 5
(=) REWSAE AT MY AN BUR K R Ot P s SR, S48 70 52k 55 i
(19) DU BAT B
() RiFRRSC R bRE W S & E. P

I B

17. BACEWW kAT R B ol =i . WEY . WK IREM
WA AR B, R AT VRO IE . B BRI R R R . AR B
— LIV A BRI F R L. DNA 7 54 s il & g . W5 =M A s
LA b K DA 20 By O JSCUE B A5 Pm g Bt AR i A 22 R 2t g H 2 AT T JE B i AR AT B B
Po DL, P A B HE S AR A 205 G 1 4] XS TG BA AT T BE IR A 1) 7L

18, & a2 Lo SR A B A B AR At 22, 4 52 T [ KRk 2 e A
FHAZ AR 2004 FEpt R T “IBXEE: HWRE. ARERMEREALEE" 1
WA o X IR T SR AE BB TR R, MR T B k. bk, 3
] ] 2K AT 9 2 O3 2 3 4 D30t 7 0 Rk 2 SC A R SC 3 b BRI B AR P RLAT IO E os B
i, HNABTS CEMERSAL) x> .

¥ Bugl A, “DNA&ARL5AMEAL” , X% T Nature Biotechnology, % 25 5% 6 3,
2007 6 A .

N AFAMBEFHEETAL: ANEE (MUY MAGFHAFRBRLEGTF
FALA” ., BWC/CONF.VI/INF 4.,

M LEERAFER, “ERRA: BRK. TRARPERMLNIEE , 2004 4, hitp:/
www.nap.edu/openbook.php? isbn=0309093058.

2 AEAEHAFEAEERS, “O11 BERLHAF LA , 2007 4, hitp://books.nap.
edu/catalog.php? record id=12013.



BWC/MSP/2008/MX/INF.3
Page 9

PR

19, A KERE 2 ALY o280 B 23 SCHRER A A, JLF- A A W) AR B2 92 U8
AT A HE DAAS A 7 30 T AT 55 B, (3 e g 25 15 0 08 U5 LEO b mT g o
Ko NATIE G0N Ay, 3 P45 ) B B BT AT AR R BE AN 52 B, ORI, 2 458
L 5 (R iR A A1) S5 oA AR G 1R 08 R RS 3 1% %2 B B 2 R A o e AR
(A DLt K7 B 27 06 2 75 AR D B 75 BB, T T Com AR BEUE B B
DU SR A K A 22 1 O o AFLIX T B TGN A R s WA 26 % 950 0 3 7 0 i M

20, b O AT WA RO A KR E Bl B A W BL . R B NIRRT B S il
(BWC/CONF.VI/INF.) 4511 “NHE (ALY A KW IR RE Rk 175 5
ORISR 2] T B IHLE: SR e ey 2004 E 4w S IIAE AT OC T 1R 52 503 B R B
e T NN NI A B R R NG S A= W 7 1 P o) Y= S 1 S € €1
PESCA) Y X LEVE B, SO A PO e % AR ) e R TR KRR A B IR) 23 5 2% AT 1)
B #HE R 55 HL 22 [ s 22 4 B 50 O (CTIS SM)BLE 1) 732K o

8 25— 199 16 5 3 0

21. EWFE A anfE B4, RNt @ B el o g 5 ML BR SR R Y S E AR
FE D, AT H SRR E B MES . P2 RREA LG, AR R R
JEAT AT A B URAE A I 2 ) H A

22, P E e HE B AR EE Y A RAANS DL, (EAS TR R SO B HE S 2 S
A AE [ B B 0K 2 W 9 A S D R R, AT R B 3E 8 I AE R AG . 124 B
DI R GE— [ S B AE SR Ik oSG I AR 2 R T 5ORE 2 o i) = % LA T
AT RAT KRS R L AR R . AR UES . S — U7, S TR AL U ep e g

B plhel: BRIAME, “AGRFRT: ARREANASFRE” , 2005 4, hitp:/
www.who.int/ethics/Life%20Science%20Research.pdf.

O ABAEHAFEHEERA, U BRREZHAHFEE LT, 2007 F,
http://books.nap.edu/catalog.php? record id=12013.

¥ AEAMHEREEAFANERS, “AORERALTHORERNENL: BABGRAL
KRB 247 , AE#RE, http//www.biosecurityboard.gov/pdf/Int1%20Roundtable%20Brief%
20Summary%200ct07%20NSABBWeb.pdf.



BWC/MSP/2008/MX/INF.3
Page 10

S SR R 30 TR SR TR S B, I > I A 4 A R 5
V2L 0 F R I 1 S, 7 20

6 WRTAME, “AEHFHE: AREEGNASFRRLE” , 2005 £, http://www.
who.int/ethics/Life%20Science%20Resarch.pdf.



BWC/MSP/2008/MX/INF.3
Page 11

Annex [

[ENGLISH ONLY]
FURTHER DETAILS ON PROPOSED OVERSIGHT FRAMEWORKS
I. The CISSM approach

Controlling Dangerous Pathogens: A Prototype Protective Oversight System (Center for
International and Security Studies at Maryland (CISSM))'

1.  The CISSM model creates a conceptual categorisation of danger, ranging from tolerable,
through potential concern and moderate concern, to extreme concern. Activities that would be
classified as being of potential concern would be those that significantly increase the destructive
potential of non-threat agents (those that fall completely outside of the various regulatory
regimes). Activities prompting a moderate concern would be those that involve listed agents or
which make agents particularly suitable for use as a weapon. Extreme concern is reserved for
activities that involve the most dangerous pathogens or which could result in the creation of a
significantly more dangerous agent. Such an approach attempts to ensure that those activities
most relevant to the Convention receive the greatest level of oversight, while placing as little as
possible burden on the vast majority of research. (See Figure 1.)

Extreme Concern
Work involving the most
dangerous of currently
known pathogens or
possibly resulting in the
creation of a significantly
more dangerous pathogen.

Moderate concern
Work with listed agents,
particularly activities that
enhance weaponization.

Virulence

Potential concern
Work that significantly
increases the destructive
potential of non-threat
agents.

v

Transmissibility

Figure 1: CISSM categorisation

" http://www.cissm.umd.edu/papers/files/pathogens_project_monograph.pdf.
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I1. The JCVI, CSIS and MIT approach

Synthetic Genomics: Options for Governance (J. Craig Venter Institute (JCVI), Center for
Strategic and International Studies (CSIS), and Massachusetts Institute of Technology (MIT))?

2. This framework offers a series of measures which could be adopted by gene firms, oligo
manufacturers, DNA synthesizers, and users. It assesses the measures on how well they enhance
biosecurity, foster laboratory safety, protect the environment, as well as on other considerations
such as cost, potential to impede research and assist the transition to application. The approach
outlines a range of possible options that can be combined in different ways to suit the precise
requirements of settings and locations. (See Figure 2.)

? http://www.jcvi.org/cms/fileadmin/site/research/projects/synthetic-genomics-report/synthetic-genomics-report.pdf.
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o These diagrams found throughout the report allow for easy compari-
Somewhat effective.

sons within and between options regarding their effectiveness in achiev-
ing the policy goals of bicsecurity and bicsafety, and their performance
on other considerations.

(3 Minmally effective.

Reading down the columns allows for an evaluation of the performance
of a particular option on one goal relative to the other goals. Read-
ing across the rows allows for comparison of the effectiveness of each
opticn with respect to the others on any given goal or consideration.
Those that perform better are indicated with circles that have more
dark fill; those that perform worse have less fill.

These comparisons are qualitative: they only indicate that one option
performs better or waorse than another, but not by how much.

Figure 2: JCVI, CSIS and MIT approach
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II1. The NSABB approach

3. The NSABB approach does not set out a series of guidelines but is intended to act as a
framework for their development. It addresses the entire scientific process and looks at options
for oversight at the project concept and design stage, during the funding application and award
process, through institutional approval, throughout the duration of the research itself, while
manuscripts or other research products are being developed, as well as for the public
dissemination of the research findings or products. This approach is designed to ensure that all
relevant activities are covered irrespective of where they fall in the development cycle. (See

Figure 3.)
Project Iu.nﬂmg - . Dﬁ'ﬂup]l!e:lltﬂf Pn]]li:aﬁfm of
Cuntppt and AI]HI.ICI"IE?II Institutional Dngomg Mﬂm or Mﬂm or
Desi and Award Pl Research Other Research  Other Research
esign pp
Process Product Product
Frezentation of Eeview by IC Review by Training of FPeer review of Public
preliminary staff and Institutional lab staff, manuscript’ . L
. . dizzemination of
data study section Committee sindents, rezearch T EREER
Members visiting product findings or
Discussions scientists et
itk Research Project Presentations at
collaborators award descriptions departmental
notices/ on institution seminars
Draft description on Web page or
application CRISP ete. in PICV Presentations or
review by peers, posters at
institution National or
administration International
efc. Conferences
Evaluation by
other faculty if
thesiz project

Figure 3: NSABB approach
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IV. The issue-specific approach

4.  Another approach to the oversight of science relies upon dealing with individual fields,
disciplines or services. This ad hoc approach allows for the identification of certain themes
within broader science practices that warrant extra levels of oversight either due to an existing
lack of oversight or because they are at particular risk of being used for malign purposes.

5. For example, the June 2007 edition of Nature Biotechnology contained a proposal put
together by a group of academics, industry executives and security experts for an oversight
framework for commercial DNA synthesis® (see Figure 4). This model creates responsibilities for
individuals, local oversight and governments and requires a conceptual characterisation of danger
like the CISSM model to allow for effective screening, deals with similar topic matter to the
JCVI, CSIS and MIT model, and endorses the whole-life cycle nature of the NSABB model.

Evaluation
and resources
Communication of
issuies and concerns
resolrces
Communication of
issuies and concerms

Evaluation and

Local
oversight

Suspicious synthesis requests

Local approval
Operational lessons
and issues

=
S
=
o

Screening software and
best practice

Synthesis orders (plus biosafety i
DNA and identifying information) : DNA

synthesis synthesis
customers

companies

MNewly synthesized DNA

Figure 4: oversight framework for commercial DNA synthesis

? Bugl et al, DNA Synthesis and Biological Security, Nature Biotechnology, Vol.25 No. 6, June 2007.
For more information on DNA Synthesis, see: BWC/CONF.VI/INF.4.
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V. Comparing approaches
6. A useful summary of the relative advantages and disadvantages of the various approaches

adopted in the systems discussed above can be found in the report Ethical and Philosophical
Consideration of the Dual-Use Dilemma in the Biological Sciences’. (See Figure 5.)

Decision-making for Dual-use Dilemmas in the Biological Sciences

Decisions Options
Option [—The Option 2—Institutional Option 3—Institutional & Option 4—An Option 5—Governmental
Complete Control Governmental Control Independent Control
Autonomy of the Authority

Individual Scientist

Who are the Decision- Individual (1) Scientists in University (1) Scientists in University Independent Government
makers regarding Im/ researcher (collegial) (collegial) Authority
permissible Research? (i) Corporation (ii) Corporation

(iii) Govt Res. Centre (iii) Govt Res. Centre

Should Compliance with  No Yes Yes Yes Yes
Physical Safety &
Security Regulation be
Mandatory?

Should Dual-Use No No Yes Yes Yes
Technology be
Licensed?

Should Education & No No Yes Yes Yes
Training be
Mandatory?

Should Personnel No No Yes Yes Yes
Security Regulation be
Mandatory?

Who are the Decision- Individual editor (i) Individual editor (i) Individual editor Independent Government
makers regarding (ii) Corporation (i) Corporation Authority

Censorship/Constraint
of Material proposed
for Dissemination?

(iii) Govt. Res. Centre (iii) Govt. Res. Centre

NB: The decision-making in question pertains only to dual-use research in the biological sciences identified as potentially problematic by virtue of coming under one of the
pre-established headings of Experiments of Concern

Figure 5: comparison of oversight options

* Miller & Selgelid, Ethical and Philosophical Consideration of the Dual-Use Dilemma in the Biological Sciences,
Science and Engineering Ethics, Vol.13, 2007 http://www.springerlink.com/content/n514272v537582vv/.
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Annex II
[ENGLISH ONLY]

PROPOSED CRITERIA FOR IDENTIFYING HIGH-RISK ACTIVITY

I. Fink Committee criteria

1.  The United States National Academy of Sciences included in its report Biotechnology
Research in the Age of Terrorisml, published in 2004, a list of seven experiments of concern,
namely those which would:

(1)
(i)
(iif)
(iv)
v)
(vi)

Demonstrate how to render a vaccine ineffective;

Confer resistance to therapeutically useful antibiotics or antiviral agents;
Enhance the virulence of a pathogen or render a non-pathogen virulent;
Increase transmissibility of a pathogen;

Alter the host range of a pathogen;

Enable evasion of diagnostic and detection modalities;

(vii) Enable the weaponization of a biological agent or toxin.

II. Australian criteria

2. Australia provided the following list of experiments of concern in its contribution to the
science and technology background paper for the Sixth Review Conference’:

(i)
(i)

(iif)
(iv)
v)

(vi)

Rendering a vaccine ineffective;

Conferring resistance to therapeutically useful antibiotics or antiviral agents in
pathogenic organisms;

Enhancing the virulence of a pathogen or rendering a non-pathogen virulent;
Increasing the transmissibility of a pathogen;
Altering the host range of a pathogen;

Enabling the evasion of diagnosis and/or detection by established methods;

" USNAS, Biotechnology Research in the Age of Terrorism, 2004
http://books.nap.edu/openbook.php?record id=10827&page=R1.

2 BWC, Background Information Document on New Scientific and Technological Developments Relevant to the
Convention, BWC/CONF.VI/INF 4.
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(vil) Undertaking genetic sequencing of pathogens;
(viii) Synthesising pathogenic microorganisms;

(ix) Large-scale protein production employing heterologous expression systems (and
associated production technology);

(x) Optimisation of live attenuated vaccine production processes;
(xi) Enabling the weaponisation of a biological agent or toxin;

(xil) Any experiment with the smallpox virus.

III. NSABB criteria

3.  The NSABB Draft Guidance Document on Criteria for Identifying Dual Use Research
of Concern asserts that careful consideration should be given to knowledge, products or
technologies that™:

(1)  Enhance the harmful consequences of a biological agent or toxin

(i1)  Disrupt immunity or the effectiveness of an immunization without clinical and/or
agricultural justification

(ii1)) Confer to a biological agent or toxin, resistance to clinically and/or agriculturally
useful prophylactic or therapeutic interventions against that agent or toxin, or
facilitate their ability to evade detection methodologies

(iv) Increase the stability, transmissibility, or the ability to disseminate a biological agent
or toxin

(v)  Alter the host range or tropism of a biological agent or toxin
(vi) Enhance the susceptibility of a host population

(vil) Generate a novel pathogenic agent or toxin, or reconstitute an eradicated or extinct
biological agent

IV. CISSM criteria

4. Inits report Controlling Dangerous Pathogens: A Prototype Protective Oversight
System, CISSM is based upon a list of agents of particular concern and divides research
activities into three illustrative categories: activities of potential concern (APC); activities of
moderate concern (AMC); and activities of extreme concern (AEC) *.

3 NSABB, Draft Guidance Document on Criteria for Identifying Dual Use Research of Concern, July 2006
http://www.biosecurityboard.gov/pdf/NSABB%?20Draft%20Guidance%20Documents.pdf.

4 CISSM, Controlling Dangerous Pathogens: A Prototype Protective Oversight System, March 2007
http://www.cissm.umd.edu/papers/files/pathogens _project monograph.pdf.
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5. An activity of potential concern includes:

(i)

(if)
(iii)
(iv)
(v)
(vi)
(vii)

Work with listed agents, or exempt avirulent, attenuated, or vaccine strain of a listed
agent, not covered by AEC/AMC;

Increasing virulence of non-listed agents;

Increasing transmissibility or environmental stability of non-listed agents;
Powder or aerosol production of non-listed agents;

Powder or aerosol dispersal of non-listed agents;

De novo synthesis of non-listed agents; and

Genome transfer, genome replacement or cellular reconstitution of non—listed agents.

6.  An activity of moderate concern includes:

(i)
(if)
(iii)
(iv)
(v)
(vi)
(vii)

Increasing the virulence of listed or related agents;

Insertion of host genes into listed or related agents;

Increasing transmissibility or environmental stability of listed or related agents;
Powder or aerosol production of listed or related agents;

Powder or aerosol dispersal of listed or related agents;

De novo synthesis of listed or related agents;

Construction of antibiotic- or vaccine-resistant related agents;

(viii) Genome transfer, genome replacement or cellular reconstitution of listed or related

agents.

7. An activity of extreme concern includes:

(i)

(if)
(iii)
(iv)

(v)

Work with eradicated agents;
Work with an agent assigned to BL-4 / ABM-4;
De novo synthesis of eradicated agents or those assigned to BL-4 / ABM-4;

Expanding the host range of an agent to a new host (in humans, other animals and
plants) or changing the tissue range of a listed agent; and

Construction of an antibiotic- or vaccine-resistant listed agent.



