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SCOPEANDOBJECTIVESoFBIOSAFETYGUIDELINES

1.0 Introduction

Biotechnology refers t<.l any teclrnique tlrat uses living orgaltistns or substances

fi.ont tlrose oryanisrns to make or moriify a procluct. to improve plants or animals

or to develop tuicroorganisrns 1'or specific ttses. B'otechnology cottsists of a

*cradient of teclrtrolo-uies. ran-eing lrom the long establisfued and widely used

icchni.iues of traclitional biotechnologl' (e. g.. food f'ertnentatiotr' biological

ci)ntroa) tlrror-rglr to rrode.r biotechnology. rvhich is based oll t6e use of new

techniclLtcs of t'econtbitrarrt-DNA tecltnolouy" (o{'tcrl called getlctic engineering)'

ln()noclollal utttitrotlies lllLl lle\\' ce ll arld tisstre c:ultttt-c llletllOds'
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The economic potential ol tliis neu, biotechnology in agricLrlture. hcalth. Jltersv
and envirot'ulenl is w'ell recognized. Horvever. there are concents tlrat tlte GN{Os
may pose risk to humanitl,and cnvironrnent; that rnixing of -qcnes frorn ultrelated
organisms mi,eht create natural irnbalance that is not vet clearlt.understood.
There are also fears that manipulated genes or products thereof. if allolved to
rnoic l-r cely itt ttutut'c n)i.r\ no\c potentiul luzarcJs und ulso tlrut celttrilr ltrrrsrerric
organisms may be harmful or becorne harrnful to econitmic plants. animals and
human heing. To address the issues of public and environrnental saf-et1,

concetling modern biotcchnology, its product or its application and over and
above all to discharge the obligations of the Convention of Biological Diversity
and the Cartagena Protocol. there is an urgent need to develop biosalety
guiclelines to re-uulate labcxatory r''esearch. field studies arrd cornmercial release of
GMOs and products thereof.

Manl'research institutes in tlrc collntry are enga-eed in nrodem hiotechnolo-tical
researcir. Skilled rnanpower is available fbr this purpose r,r,ilhin the country,.
Holvever at tlte monrent collaborative projects u itlt internatiorral researclt
institr-rtes are pending due to lack of proper I]iosafety guidelines. The goventrnent
has also reco-gnized the importance of biotcchnological researclr in national
development by establislring the National Institute of Biotechnologl,. Adoption of
Biosafetr,' euidelines is essential for all organizations w,orking on rnodern
biotechnologl'alrd genetic engiueerint so as to sat-ely handle. store and tlansf-er
the genetically nrodified organisn.rs and products thereof for hurnan benefit and
earn intenrational recognitiorr lor such rvork.

Biosat-ety is used to clescribe tlre policies and ploceclures aclopted to ensure tlre
ettvironlnentally sal'e application of rnodern biotechnologl . It is a term that is

gaining r,,'ider currcncv us nr()r'e c()untries benefit front thc applicatiou of modern
biotechrtologv in medicine. agriculture. fisheries and Iir,'estock. and in the

ettvironmental tlanagetnent. u'ithout eudangeling public health or envirorrrrental
safety'.

It is notcu'orthY to rrcrntion ht:r'e that lliosal-ct,i,C:juidelirrcs 1'or Ilangladesh tr.:r'c
earlier fbrrnr-rlated Lry the Nlinistrv of Sc:ierrce and Technolo-r,1 i11 1999. Carlagent
Protocol on Biosafet,\ to tlte C'onr',.:rrtion on Biological Dir,'ersitv \\.ere ltot in

place ai tltat titrc. Barrgladcsh ratified tlre Protocol in 2(X)-1. ('onsidcling the

obligation of the Protocol. tlte gLridelin.-'s have heen Lrpdltercl l-r_1 tlre Ministrr,ol
Ent irotttttcttt lrtc[ Forcst. itt lice,-ilclancd \\ ith tlrc lxtc-\t inl-onnrlittrr. DLrr.i:rS

upclalittl ol- thrt Ctriilclincs. \1OIlF hls lilso takcn Nirtiorral ['rilicr-r (]n

Biotccltrtitlogr itttct cottsiilcratii,rn urrcl rccust,td liri'nrrr.- irspcLls r)i Itisk
Assesslt'tcttI arrd i.lirL i.l;.itirisartrtn{ irr tlic iighi rrl ('ul.itsi'ri;t ['r'rrtircarl.
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1.1. Scope of Biosafety Guidelines

Biosafetl,guidelines are applicable to all research and developmetlt actii'ities of

rnoclern biotechnolo.ty conducteci in laboratolies of thc governlllent research

ilstitutes. state enterpr ises. urrivelsities. international organizatit'rlls located in

BanglaclesS. private conpanies or rroll-governtnental organiz-ations. it applies to

lahcxatory arxi field trial. trans-boundary nroventellt. transit, handling and use of

all GMOVLMOs that ntay have aclverse effects on the conservation and

sustainable use of biological diversity, taking also into account risks to human

health.

1.2. Activities not covered b1'' the Guidelines

'IIre tbllorving activities are excluded l}om the guidelines:

(a) Research. develclptnent and promotional or cotlmercialization
activities involving organisms within the country tlrat result frort
natural r-eproducticll or micro propagated products derived through

tissue culture or the use of traditional breeding practices'

Such other activities that rlray in future be declared to be excluded

by the National Committee on Biosafety (NCB).

1.3. Objectives of Guidelines

(b)

In accordance with tl-re precautionaD/ approach contained in Principle 15 of the

Rio Declaration on Environmeut and Development, the objective of this

Guideline is to contribute to ensuring an adequate level of'protection in the

laboratory, field trial. safe transfer, handling. use atld trans boundary movement

of GMOi/LMOs as part of modern biotechnology that may have adverse effects

on the conservation and sustainable use of biolo-uical diversity. taking also into

account risks to hlttnan and animal lrealth'

01 the basis of the precautionary principle, the Cuidelines provide a framework

for the following aspects:

(a) Develclp acts. rulcs, staudarcls anri scientific database. code s o1

practice and inonitoling capabilities and enforcement manuals for

assessing risk ilr the rcsearch and developmellt and release of
GMOs/LMOs into tlre environtnent.

(b) Ployicle tfue basis to epsure sal'ety 3f the dcl'elopers a1d end-users clf

nodern biotcchnological products.

t
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(c) Promote the development and enforcement of regulations in hannony

with national piofities and lnternatrona) approac\res'

(d)Fosterafavourableclirnatefordeveloprngarrdaccelerating
innovation and for adopting sustainable biotechnology producls and

processes.

This guidelines covers aspects of risk assessment and safety requireme'nts

needed for undertaking (a)Laboratory work, (b) Field trial and (c) commercial

use, involving i) Microorganisms ii) plants and iii) Animals. Guideliries for

laboratory work specify the experiments to be categorized as belonging to

different biosafety levels like work bearing minimal risk, work bearing lorv

risk, work bearing considerable risk and work bearing high risk and what

precautionary measures should be taken to avert suclr risk'

1.4. Review of the Guidelines

The Biosafety Guidelines lrave been developecl on the busis ol inforrnation

presently available and since the fielcl of modern biotechnology is fast advancing'

ih" Guid"lires will be reviewed as and when required to inciude safety aspects in

the light of new developrnents in this field'

CHAPI'I'R.II

INSTITUTIONAL ARRANGEMENTS

2.0 BiosafetY Committees

Ministly o[ E,nvironrncnt rnd Forest (MOEF). heirrg the competc'nt nltionrll

authority and national focal point to implement Cartagentr Protocol on Biosafety

to the Convention on Biolggical Diversity (CBD), sl-rall establish a National

Committee on Biosafety (NCB) in ordet' to enstll'e ettvironmentally saie

mauagement of modern biotechnological developtnent including research atrd

development, introduction, use and trans-boundary movernent of GMOs/LMOs'

A Biosafety Core Committee (BCC) shall be working to assist and accelerate the

functions of NCB. ln order to ensure safe management of Biosafety activities in

the laboratories and in the field there shall be committees under NCB, such as

Institutional Biosafety Committee(IBC). Field Level Biosafety Cornmittee (FBC)

and also tlrere will be designated Biological Safety Officers (BSO) in each

research establishment of the coulltry. The cotllpositiotl. functions and

responsibilities of these committees are givett in the follolr'ing subsections:
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2.1 National Committee on Biosafety (NCB)

2.1.1 Composition of NCB

The NCB shall be cotnposed of mentbet's as shown belor'v. The scientists and or

experts will be nominated by the h.{inistr"y of Environlnent and Forest' The

stiucture of the committee rvill be as follows:

Chairperson:

i. The Secretary, Ministry of Environment and Forests

2. Full time Member Secretary io be nominated by MOEF'

lVlcmbers: '

3. Secretary, Mirristry of Science, Infonnation and Communication

TechnologY

1. Secretary, Ministry of Agriculture

5. Secretary. Ministry of Fisheries and Livestock

6. Secretary, MinistrY of Health

7. Executive chairman, Bangladesh Agricultural Research council

B. Member (relevant)' National Board of Revenue

g. Director General. I)irectorate of Food

10. Director" General. Depaftment of Enl'ironment

11. Chairrnan, Bangladesh Atornic Energy Cornmission

12. Director fleneral. Fisheries Research Institute

13. Director General. Ilangladesh Livestock Research lnstitute

14. Director General. Bangladesh Agriculture Research Institute

15. Director General, Bangladesh Rice Research Institute

l6.DirectorGeneral'BangladeshJuteResearchlrrstitute

17. Director, Bangladesh Forest Research Iltstitute

18. Director General, Banglaclesh Institute for Nuclear Agriculture

19. Director', National Institr"rte of Biotechnology

20. One repleselltlttive from NGO rvorking lvith environment related issues

(to be nominated bY NGO bureau)'

21. one representative froru NGO working rvith le,ual aspects telated to

ett'n'irotruetlt (to be nonritlated by NGO bureau)'
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2.1.2 Tenure of nrembers of the NCB

Tlre. terrn of ofilcc- of tlie memhers shall be cu-terminus r.l,ith their holdins of the
pt)sts.

2.1..1 Nleetings of the NCts

The cornrnittee shall norrnally rneet quarterly. Il'the chairperson dt:sires. tlrt:

committee rnay hold special mectings to considor ulgent lnatters. The quorurn of
NCB n'reeting shall be forrled r,vith the presence of one-thild rrcrnbers.

2.t.4 Adoption of resolution!. guidelines or policics

The endorsement of at least tu'o third I\4embers shall be needed fbr adoption ol
resolution. gLridelines or policy decisions

2.7.5 Honorariuur to the NCB members

The rrembers shall be entitled to Honorarium fortheir iiork as detennincd bv the
N{inistry of Environrnent and Forest.

2.7.6 Porvers, f'unctions and responsibilities of the NCB

2.L.6.1. Pou'ers

The NCB u,ill have the pou'ers to dral't and adopt legislation/nleasures to ensLlrc

safety of hurran and environn)L'nti to stop .r pro.iect/program through tlre reler ant
authoritl'after establishing that fLrrther continuation of such work is unsafe to the
personnel. community and the environment and to approve deregr-rlation of
regulated rnaterials fbr f r-ee lnove ment and cclmmercial use upon
recomr.nendation r-ri' re I evant cornmittees.

2.1.6.2. Functions

a. Fornrulate. revieu'. update or amend national policies. -cuidelines. acts lnd
rulcs on Biosafi:ty and shall supervise risk assessment. risk manaee urcnt
aud the implementation activities thereof.

h. Rel'iew all existing bilateraI and rnLrltilatcral projects. and all research that
are r1o\\' being r"rndertaken under private arrangements among unir r-r'siti.-s.

researcli olganizations and NGOs.

c. Rei'icri. rnonitor arrd recorrrnrcnd nrcasurc: to rninirnize p(rtcntial risks thlt
lura-\' rcsult ll'ort'r. inrporl. ctrntairrcd Lrse. field trial lncl relcasc ()r
i ntlrrdLtcti ort o[' rtt u sIr'c i c \. stlail' {rr' \'arictics ol' GNlOs/LN1Os.
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d. Facilitate the institutes/f aculties/courpanies already u'orking u'ith
GMOsiLMOs to obtain nccessar)' perLnission or clearaucc in favor of their
activ ities.

f.

NCII shall exanrinc thc application sLrhrnitted h_t' an) Lrnir.'r'sirr'.

dcltartrncnt and dil'ision of a research institute or a privatc cornpan\/ u.ithin
a specifiecl time frarne rnd shall approve or disapproi,e tlte applieuti(rlt oll
case-br'-case basis. MOEF rvill notil,v the decision oi NCU to tlre applicant"

lnstruct the respective authority to ensul'e implementation of Biosafetl,
rrreasures at on-site lf ield). laboratorl'. dLrring trans-boundary luovement.
use. handling and release in the market.

Plcpurc ilil'lc'r'ertt forttts c.u. plrricct pt'o1'rtl:ul forrtt: lirt pct'tlti::iott l,r

undertake laborutor)' genetic rnanipulation u'ork; lor fleld tlial: and for
cornnrercial release ol'fiMOs r.r'ith adcqr-rate instructions tbr filling up of-

such lbnns for permission. At the sarne tirle fbrrns fol asscssrne'nt and

cvalLruLion r.l ith udctlrtitt' irtstlrrctiort ri ill hc preplrrcd f,,rr rat'itlus
corrunittees overseeing sucli vn'ork.

Publish the results of irrternal delibcrations and a-eency reviervs of thc
Comnrittee.

Hold public deliberations on proposed national policies. gLridelines and

othel Bioslll'l) i\sue\.

j. Revicu the appointr.r'rcnt o['the rnernbcls of the lnstitutional I]iosafety
Committec ( IB(') ullon rccol.nmendatiorr 01' respective heads of
i nstitr.rti()ns/L rri r t'r':il i,'>

I.

Hold discussions on the comparative ecological. cconornic and social
inrpacts of alternatir/e approaches to irttain the pLrrposeslohjectii'es Lri the
proposcd gene tic rnodification products and/ol services.

Asse ss ancl identi [-y prioritie.s in hurnan rcsor.rrcc dcr clol.rrrrcrrt irr Biosaletl'
arrd in tlre re latecl capacitr, hLrilding {inclLrding intlrslructural)
rL'rluil"eIncllts.

Cooldirratrr thc activitics ril instilrrtionll anrl l'ield ierc-l Iliosrrli'ty
cr.f r1rnl iItccs.

u. \( ll cen cr)*()l)t. lLrlr\ i.tnt rrr.pilts/r;l'i'ice rs :r: uiril u lr,'n it u ill i-c rttlLiirirri
i-r. i.

\,+

(r
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2.1.6.3. Responsibilities

a. Shall consider only those applications where the origin of biological
materials used in research is clearlt' stated.

b. Advise relevurrt authorities to dcr elop udequate tecltnical. legal and

institLrtional capacity on provisions of' all pertinent internationals
agrcemer'lts.

c. Provide advice and assistance to the IBC and FBC and other t'elel'ant
cornmittees on the risk and safety aspects of their work.

d. Suggest practical alternatives, if any to high-risk laboratory rvot-ks.

e. Provide various forrns/forrnats for application. assessrnent and el'aluation,
Biosafety Guideline and other docurlents to relevant courmittees in
d i lie re nt or-ga rr i zati t.rrr s.

f. Inform the various institutions err-eaged in GMO work about new
developments in biosafety to avoid unnecessary risk.

g. Coordinate biosafety aspects in pLrblic private sector partnership to ensure

safety level in all biotechnolo-rical rvolk bein-e carried out under such

partnersh ip.

h. Maintain confidentiality of infonnation of commercial irnportance Lrpon

request frorn Ihe rcsearchcr.

i, Inspect and certifl, alI laboratories iind t'acilities enga-eed in high-risk

,tenetic man ipulation work.

\ ith the ,safcr) ..i Consult u'ith other rrational bodies and institr-rtiorts dealittg r

of lrurnan beirrg and tlte environntent and irtlort.t.r tltcse bodics all

conceivable developments in the field ol nrodern lriotechrtoloey'.

k. Cooperate with other uational authorities dealing u'itlr import ol live
orgunisurs. to fr'rrnrulate, unifbrnr -ruidelines lol identificatir'rrr. inspectitrrt

arrd regulation of trurrsscrric species. exotic organisrtts and othcrs.

l. .\clr i.c ruIious |csclr|clr irt:tituti,rns altcl l'r'!tllut()r'\ ilSL'lte ic\ irt scttitrr tllr
lupproplilte expcrirncntal couclitions tor gcnetirr tlanipulation tr ol k

ar rtidirr-u p(jtcntiill ltazard.
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2.2 Iliosafety Core Committee (IICC)

2.2.1 Composition of BCC :

l-he Biosaleiy flore Cornmittee (BCC) shall [',e con.rposcd of cright tremhcrs. J'he

strLrcture' oi IICCI shall be as follotvs :-'
l. Director General, Deplrtment of Ertvirontttellt. Coltvener

2. Director (Technical) Departlnent of Enr irotttttctrt. Metlbet' Scclctal'\'

3. Four Bio-scientists to be norninated by MOEF

.1. One lr{edical Scientists (Krioivledgeable and experienced iu hut'natr health

aspects )

-i. C)ne Scientist specialized in Biosafetl' atfairs

Note: Bio-scientists rvill be chosen from the tbllou'ing areas: Perscll'ts

knowledgeable in Biotechnology in the Ficld of N{olecular Biology. rDNA.
Immunology. Tissue Culture. Plant and Anirtral Breeding. Microbiologl'.
Entornology. Biochemistry. Plarrt Pathology. Food Scrence artd Ntttlition

2.2.2 Functions of BCC:

The BCC shall perforrn the fbilorving functions:

a. IVlonitor the implernentaticlrl of Biosafety guidelines, policies. acts ancl

rules as complementar]'to the NCII

b. Examine application for anv perrnit/license of irttport of (iMO-s/l-N{Os fbr
contained use. held trial and field reiease and forrvard recotnrneudations to

the NCB fol its consideration.

c. Prol ide technical comrnents or recomnrendations to NCB or the

gorrenlrent on policy'. legal and technical issues of Biosaf-et-y' as and lvhet.t

reqr-rested for.

d. IICC iiill lleet. as and u'hen necessar)'. prclerablv on cluarterll hasis.

e. BCC shall arrangc annual inspection and evaluatiort of pell.ortnance of all

the laboratorv engu-ted in rcscarclr. devc:loPrrrettt aud dctlottstration
( R&DD) of (iMOs/L1\4Os.

L tlC('ntay co-opt experts relrlecl to specil'ic issLres t'egrtt'dirrg ISiosal'ett'as

utl rvhcrr required

2.2.3 Honorarium

\lernbels shlll be eniitled pc-r.r:lirlItl us dete rtnittccl b1 thc N'IOEF.

5q
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2.3 Institutional Biosafety Committee (IBC)

All institutions engaged in genetic engineering shall have an Institutional

Biosafety Cornmittee (IBC) to evaluate and monitor the Biosafety aspects of their

research. Where a1 institutiori intends to become involved in planned field

release, members of the iBC should coliectively have the range of expertise

necessary to supervise and assess the program.

2.3.1. Composition of IBC

A senior knowle<lgeable person with adequate experience in Biosafety shall be

appointed as the Chairperson. The committee will be composed of 4 members

from amongst the high caliber and experienced scientists of the Institute to be

appointed by the Chairperson accordin,s to their expertise in Biosafety of the

corresponding modern biotechnological activities. They should be able to

evaluate, assess and advise precautionary measures for genetic engineering work.

The IBC represents the most important component in the domain of Biosafety

supervising all genetic engineering work in the Institute.

2.3.2.Powers, Functions and Responsibilities of IBC

2.i.2.1Pouers

The IBC is empowered to enforce all Biosafety regulations in the institute; repo(

infractions to the Institutional head and recommend to the authofity to stop a

project if its continuation is considered a threat to laboratory personnel, public or

environment.

2.3.2.2 Functions

a. Review works conducted by the institutions and recomrnends research

proposals for considel-ations by NCB. The review' shall cover:

' i) The contailment levels required by the guidelines for the p;oposed

research.

iir The laciliries. plocedurcs und practices an.l tlre tlaintng attd expertisc of

personneI assigned to the work.
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b. Hold discussious or public consultations on the comparative ecological,

ecopontic and social impacts of alternative approaches to attaill the

purposes/ob.iectives ofthe proposed genetic engineering products/or services.

c. Notify the project chief/proponents/investigator about the results of the

revielv.

f.

Revielv at least once in every year. the work or assessment repofts on

potential risks being conducted at the institution as well as review laboratory

records on regular basis to ensure that requirements of the guidelines are

being fulfilled.

Formulate and ad6pt eillergenc)' plans covering accidental spills and

personnel contamination resultin-e frorn lab and fieldwork.

Report imrnediately to the appropriate ofticial in the concerned organization

and to the NCIB any si-enificant problems rvith the implernentation of the

guidelines ancl any significant research-related accidents or illness.

Maintain closc liaison with the BCC.

h. Perform such other functions as may be dele-tated by the NCB.

2.3.2.3. Responsibilities

a. Elrsure that laboratory genetic manipulation 
"l'ork 

lvithin the institution

conlorms to the regulations of the Biosafety GLridelirlcs.

b. Assess the projects subrnittecl for approval and based on information

proyided and anticiptrted risks detennine under whiclt ciltegor)- of lvork the

proposal falls and whether to endorse the u'ork proposed.

c. Maintain records of approved pro-iect proposals tor genetic rnanipulatior-r

rvork and the Clomrnittee's assessment.

l1nderrake risk assessment.in cooperation u,ith research tearns if necessary tcl

deterntine the appropriatc containlletrl and Il iosafety cotlditiorts.

Preparc specific coutillgellcv plan altcr undertakin-s risk assessll)cllts alld

re vieu ing proiect proposal.

oE'

d.
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1'. I\4onitor the coutirinntelrt features uid \\/orking conditions u ithin the

labolatories. plant ulass liouscs and aniural houses ot'tlte institrt[e [o cltsure

that varioLrs lacilities are nriiintaitted at the recluired stattdard"

2.3.,1 N{cetings of tlte ll}C

The IIIC shall noruralll,rueet c'\'er'\'r.nonth and tnal hold special nrecrtillgs it)

consider urgenl n-]atters upon the clecision o{'the Cltairpc'rsoll

2.3,1 Quorunr

Three (3) membcrs inclLrding

trarrsaction o1' business.

2.3.5 Honoraritttn

IBC' rnernbers ma),' be entitled

institLrtional hc-ad.

Clrairperson shrll coustitLlte a quorttlll lbr tltc

tr-r such honorariuttr as ntay bc detert:ritted b1' the

2.3.6 Biological Safet5'Oflicer (s) (ffSO)

Each institr-rtion shall dcsignate rt lexst onc sc:ientist as Biosaf-etv O{'['icer (BSO).

'f he Biosaf'ct1, Olficer shoLrld havc cc-rnsidcrabie expcricnce olt Iliosafetv issttcs

and entergenc\,coLlntcr-nteasLtres and is expccteal to have rigol otrs tt'airtirtg tttt

biosafeguarcls. It shall be tllc dutv of the IISO to uronitor the cotrpliance 01'tilL'

gLridelines at tlre iltstitr-rtion lei'el.llSO hrs to rcport regirlarll'to tlrc Clrlirpcrsorr

of IBC- on illl)' tnatter rcgerdirrg IJiosaf'etv iipplications irt the institLrtiirtr.

l-lonoraliurn nury be paid to tlrc I].SO sirrll bc dcterutined b1 thc itcrtcl ot'tlic
institLrtc.

2.1 F'ieldleyellliosa{'ett'Cnmurittee(}-I}C)

Prurv'isirtns i'ol constitrrtion ol I-iclcl iei'el IJiosiLlctr (-ontn.tittc.'(F1]C) sltrrll hc

nr.rde irr cluc coursc riircrn ltelnrission lor licld tr ial o1-GNIOs/l,lVlO-c is girert

NCU u ill ilppoint thr.ctr se ii:ntists ll'orrr re l{rvunt ittstittttiotrs lltcl ()llc

r,.rpl.esclltati\c ll'orl thc N{inisLrr o1 Errr irilnurcnl utttl [:olcsl t() c()nstilLrtt tilc liciii

i'r,'l lJi,r..l1.'l\ L('utnritl..'.

the
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2.5 Precautionarv Nleasures

T'he IBC arrd BSO ri,ill ensure that all personnel u,orking on genetic L-ngirlccrillg

arrr \\ell au'are ol the risks and hazarcls itrvcllved in thcir,,i,ork attd that the

fucilitir.s ancl instnrnrclrts g(tven'ring arnhicnt lliosafcty'are irt order'.'['hc i]S()
r.iill udopt i.t svstcnl of reportint lahoratorv accidcrtts. occupational hazards and

thc sut"rsequcnt crnergency rneasLrres unclertakerr in dealins u ith sLrclr incirlettts.

CHAPTEIT III

GENERAL PROVISIONS ON BIOSAFETY

RISK ASSESSN{ENT & RISK MANAGEMENT

Risk Assessment

3.1.1 Ohjcctives

The ob.jective of risk assessinelrt. under this (iLricle line. is to idcntifl'and erlluate
the potentitrl adverse eliects of CiN'lOsil-MOs on the conservation artd sustainablc

rrse o{'biological dir,'ersit1, in the likely potential receiving cnvirontnent. taking
aiso into accoulrt risks to hurnan heirlth.

3.1.2 Usc ol'risk assessment

Risk assc:ssrrcnt is. inter alia. Lrsed bl,cornpetent national aLrthcirities to trake
infbrrned decisions regarding GNltOs,{-VtOs. Article 1-5 of C'arta-terra Protocol on

Biosafetl,ref-erring to its Anuex lll gives tlre basic recluirernents ol risl'
ASSCSSINEI]T.

3.1.3 Cencral yrrinciples of risk assessnrent

i. Risk assesslllL:r)t slrould be carried or"rt in a scientifir:all1,'sr-:und and

tralrsparL'.nt lrlannel-and can take irrto accolmt expert advice ol'. and
gLridel ines deve'lolred by'. relevant i nternati onal organi zations.

ii. l-lck ot' scie ntiiic kuori lt:dgc ol scicntii'ic c()nscnsus sitrrLtld ttot
ncccssaril.\'bc illterpreted as inclicltint a pal.{icrrlar levei o1'r'isk" an

atrsence of risk. or iln acceptahte risk.

iii. Risks associlted uith (iMOs/l-NlOs or.plodLrcts thercoi'. iuirnclr'.
processcd lnateriitls thal alr:' of gc'rtcticlllr'/lii ing nrodif-icd or !.rtiistt't
origin. crurtairrin-t dctgctahle nr-rvdl cortrhitrltions o1' r'cplicahlc
gelrr'tic rllterial obtained throLrgh thc use clf nroclcrn triotccltnolog_r'.
slroulcl bL: considclerl in tltt-'contcr\[ oi tlri.: r'isks Pos.:d irv tirtr rrort

rnodified lccipiertts trr purcntlrl on'lriri.snrs irr thc liki:lr potcrrliui

lceci \ i ng cllvir()nnrL'nl.
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iv'. Risk assessutent shoLrld be carried out on a case-by-case basis. The

required information ntay vary in nature and level of detail frotn case

t() case. depending on the GMO/L.MO concerned. its intended use

and the likely potential receiving enl'irontnent.

3.1.1 Nlethodology of Risk Assessment

The process of risk assesstneltt rnay on the one hand give rise to a need for

fLrrther infonnation aboLrt specific subjects. which rnay be identified arrd

requested during the assessment process. while on the other hand infonnation on

other subjects may not be relevant in some instances'

'Io fulfill its objectives. risk assessrrent entails, as appropriate, the follouing
steps:

i. An iclentification of any uove I genotypic and phenotypic

characterisrics associared rvith the ciNlo/LMO that may have

aclversc ef-fects oll biological diyersitl,, ip the likely' potential

receiving environrnent, rakin-e also into accollllt risks to httman

Irealth:

ii. An evaluation ol the tiketihood of these advet'se effects being

realized. taking into account the level anci kind of exposure of the

likely potential receir.,iug environment to tl-re living rnodified

urgan isltt:

iii. An evaluation of the consequences should these ldverse effects be

rcal i zecl:

iv. An estimation of the overall risk .posed by the living moditied

organisrn basecl on tlre evaluation of the likeliliood and conseqLlences

of the identilied adrerse el-fbcts bcing realized:

v. A recomrnendation as to rvhether or not the risks at'e acceptable or

rurauageable. incILrdin-r. where necessarl.'. iderrtificatiorr of strate-uies

to ntallage thesc risks: attd

r i. Whcre thc-rr: is unce rtuint_r re-Uarditl-f the lcr,el oi risk. it tu"r\ be

acldresserJ by reqLresting fulthel infornration ott thr- specilic issues of

concern or bv inrplcntL'l.lting appropliate risk marra-telnL-lll str.ttcsiL's

aldior rnoniroring the liring rnodified orgattistn irt the receiving

etrv irotttttettt.

3.1.5 Points ln coltsicle r dtlring Risk Assesstrrent

Dcpdrt(ling orr tlrc casc. i'isk irsScrsllncnl takes ittto ilcc()Llllt tlte t'clerallt teelttticai

lrrr-l icictitilic ilctai Is lL',rilaling th,: cltutrct.:ti:tir's tll'tlle lbllou itlg sttlr.iect::
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i. Recipient organism or parental organisms: The biological

characteristics of the recipient organism or patental organistns,

including information on taxonomic status, common name, origill,
centers of origin and centers of genetic, diversity' if known, and a

description of the habitat rvhere the organisms may persist or

proliferate.

ii. Donor organism or organiims: Taxonolnic status and cotnmon narle,
. source. and the relevant biological characteristics of the donor

organisms.

iii. Vector: Characteristics of the vector, including its identity, if any, and

its source or origin, and its host range.

iv. Insert or inserts and/or characteristics of modification: Genetic

characteristics of the inserted nucleic acid and the function it specifies,

and/or char-acteristics of the modificatiort introduced

v. Biological identity and difference between GMO/LMO and
Parental organism: Identity of the GMOILMO and the differences
between the biological characteristics of the GMO/LMO and those of
thc recipient organism or parental organisms.

vi. Detection and identification of the GMO/LMO: Suggested detection
and identification methods and their specificity, sensitivity and

reliability.

vii. Information relating to the intended use: lnformation relatin-e to the

intended use of GMOiLMO. including new or changed use compared
to the recipient organism or parental organisms; and

viii. Receiving environment: Information on the location, geographical,
climatic and ecological characteristics. including relevant informatiort
on biological diversity and centers of origin of the likely potential
recei ving environment.

3.1.6 Criteria for Risk Assessment

The criteria for assessi,ng risk should take the follorving general concepts into
' consideration:

i.1 The character of the organisrn ruther tlrarr the proccss used to
develop it.

ii) Recognition that risk assessrnent should be approached with
reference to inforrnation held in existing data bases, gained frorn
llte exteltsive use of traditiorrally rnodified orgrnisms.

iii. The manner in wlrich organisms or their products are to be used.

(e.g. laboratory, greenhouse. srnall-scale field trial, inclustrial

production) including alty lnanagernent practices applied. such as

provision for containment and waste treatlnent.
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iv. Llse of all relevant inforrnatiorr, expertise (huntan cilpacit) ) and

experience available, in order to allow a.iLrdgment of safen' ot' risk.

\,. TIre prirrary responsibility for the safe Lrse or trans{er of crganisttts

GN{Os/t-X4Os or their products lies rvith tlre user. Corrseqirently

users slrould l,'e u,ell informecl. competernt and r.velI alvare of their

responsibility.

vi. Consideration and balance of the pc'rtential risk rvith the potential

advantages or altematives and recognitiolt that an1' approach to

irnplgmentin-e guidelines should not impede further developtnent in

modern biotechnologicaI research inciuding recotrbinant DNA.

vii. Consicleration of the deteln-rincd risk potential of donoi' atld

acccpt ol' ot'git lt i s ln.

r,iii. Detailed ertr,'irontnental irnpact assessmellt.

3.1.7 Area Specific Risk Assessment Criteria

Tlre assessment of the risk associated with rnoder-n biotechnological rvork can be

subdn,ideci into 5 areas depending on hor,v' and u'here GMOs/LMOs or their

products will be used. The specific criteria for each of these areas ate gii.-tt

belorv:

3.1.7.1 Laboratory

Principles of -eood laboratorl' practice (CLP) should be adhcred to.

GLP (Arrner. -2) is concet'tted wilh the organizational process and

the conditions under rr hich Iaboratory studies are planned.

perfonled. monitored. recorded itnd reL-rorted.

Ensur.e that qualified pelso1ttel. appt'o1tt'inte tacilities. eqtriptrlerrt

and materials are ayailable.

N4aintenance of records cll' the qualiiications. trainittg. experietrce

ancl .iob cie scriptiort for each professiottal atrd tcchtlicltl individLurl.

Ensr"rrc that lrcalth artd safety prccaLttitltls are applied according ttr

national and/ or international regulatiotts.

Risk assessrlcnt should t-.c dcperrdent ott attd be acctlrclittg to thc

risk Ir'oup lirr the C\.{OiLN{0 bcing Lrs.:d.

ii.

1il.

iv.
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3.1.7.2 Use of GMOs/LN'IOs in the fielcl

i. For field testing of GMOs/LNlOs risks can be rninirlized or

eliminateci by confining the introcluced organislns to the target

en",ironntent.

ii. [n all cases irtrolviitg nricroorglittisllrs. plants and animals the

folloivillg should be taken into considel:aiioll:

(a) \'ectol host spccificity and stal-rility'

(b) Potenticl for vec.ror "leakage" into unintended hosts in

tlre envirotrmetlt.

(c) Nature and case of possihle rer()rlrbinirtiott attd spread of

sttch lectors.

iii. Such consideration to be given to the receiving environment e.g.

the characteristics ol the areas and other organisrns that rnight be

aft-ected.

ir,. Souncl scientific plinciples should be applied to adequltely

11reasure the effects of the introdr:ced organistns ol-l human and the

environlnell{.

v. Anticipation that in mo.st cases there wiil be lorv environmental

risk after modification of an orgarrisrn by altering. deletin-e or

adding a t'ew genes and its re-introduction into its natural habitat.

vi" Plants with urifarniiiar phenotypes shoLrld bc subject to oversight

until tfiei1 behaviour is prcdictahle uld shorvt] to be lloll-

detritnental to the environment.

vii. Ecological nncertainties regarcling tnicroorganisms can be

addressecl scientifically regarclinu tlreir genetic and phenotypic

clliirlclclislics.

i. 1.7.3 Direct releasc of foreign GN{Os/LNIOs into thc envirorrnre nt

i. GIvlOs/LNI()s that are ctlnsidcred hat'niless in t-'tte regiotl might be

pote ntiallr. harrnful in anothcr rrrgioir u ith diflbrent cttr iri.rntl.lct.ttitl

copditit'rus. l'arlictrlar stress lias to hc giverl to the fact that extrell)e

clirnatic conditittns aIc prcvalent in ollr cotlntl'-\'. Thereftlre

adcquatc ticlci-tcstirrg itncier critel'ilt giverl aboVe is esse'ntial'
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11. Consrcieration neerls to be gir.'en to ensLrre that tlie introduction of
GM0/LN,IO does not irrterl'ere lvith tlre protection of genetic
resourcc-\ and biol ogicll ciir ersity.

assessments for f ield test and release of GN4Os/L,MO' isFramervork for
given in Annex.

t isi',

3.1.7.4 Industrial use of GMOs/LMOs

Should consider sal'e clperational procedure such as good
occupatiohal Irvgienc and good microbiological techniques.

Consideration of prlmar'y containincnt procedutes in design. Fu'
exanrplc operation and equiplnent has 1o Lre designe,J to pl'otect the

personnel and the immediate processing facility, from erposure to
micloorgarrisrns.

('onsicieration of secondar)' containrnent procedures suclr as

fiicilities available to protect the external laboratory or factory
environme nt l'rom exposure to lnicroorgatrisms.

-3.1.7.5 Froducts intended ftrr release into the market.

i. T'heri: slrould be ar.vareness of the porential allergenicity of any

*qenetically engine ered plants or microorganisms and their
prodLrcts. Therefbre risk assessment should include scope for
evaluation of that pote n1,ill.

ii. Arvareness of' the tact that in a globai context strategies for
asse'ssing thc flrod safett, and u'holesorneness of these novel tcods
are still irl a plrase o1'exploration. Thc'refrtre risk assessntent

cliteria may be sr.rb.ject to {i'equent change.

3.1.tJ llrocedures ancl Guidelines fbr Obtaining Permission in favor of
Working rvitli GNI0s

Proccciulcs and suidelines rllav',arv according trt the [Jiosafet_r., levels and tire
kind ol'application ol-GNtOs/LX{Os. l)esignaiions oiBiosafctl'Ier.'els 1--l hue to
be git'ctt accordittg to description and definitiorrs giren in Anner. -l dr:pcnclinr:
upor'r tlpc of applicatiot.i r..c. lithoratitr_i . field or rnarket.

[1.

I 11.
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3.1"8.1 l,aboratory

i. l.aht)ratories wanlir.rg to \\'ol'k wilh GN{Os/1'MOs need

pculission l'r'otrr the h,linrstry of Environtnetlt illld I'-orest.

Gove rnr-nent of the Peoplc's Re.public oI Biinglirdesh Strcl-r

pc;rrrission rvill be gir'.'n lccorcling to the RioslfetY let'el of tllc

organisms to be cxperinrented u,ith. Permission t0 r'r'ot'k for

rcquired 13ios;ifety, level $'ill he askecl throttglr the respective

IBC ancl rle:signuted ilccorrling to tables (or organisms,) specified

in the Annex-t & Annex. -4. Once applications are made by a

laboratory,.perrnissionrleedstobegiverru,ithin.l'5days.After
perrr-rission is gi"e,-,. the specific laboratories will he registered

accorclingly, (rvith rt:spcct to Iiiosafety level) tr1, the metnbet.

secrelal ). NCII

ii. pc-rmission tor each spccific intporl fot' lltl:oi-;itor1' u'ork at all

levels ol safetl'r'vill not bc t'cc1t-tit.ed NC-R rvill onlv need to be,

infonlredaboirtirnportofl]I-.].RL-3orBi--.torganisms.lf
rcquired. the NCB r,r,ill intorrn custorr-c at the port cf entry about

penni ssiott to import Gl\4Os/LlvlOs'

iii. Thc rvritten application tbr pennission to work with GMOs/

I_MOs shall reipond to all ite ms lisred in irems 3. I .9.1-3. 1.9.4.

ir.. Laboratories perrnitted to $'ork uirh cNfos/t.Mos have to follow

the principlei of Goocl L.aborarorl, Purciice (GLP) (Annex.-2).

\. All laborattlt'ies ltavc t'r l-ollorv tlte rules and regr'ilations cclvered

b1 the N{inistrv ol [-ornnrerco iluring titi: itrport i-rf an] nraterial

rclated to iriotechrtoiogr'.

Application format fbr pro.iect proposal for laboratorv $'ork should

include the following intbrnration in addition to the general

information.

ir. Title ol rltc Plo.iccr

b. Namc acldress L-f the Cltiel' lnr estigator

c. Objectives of the Pro,iect

i. Or,er all Objectives

ii. SPecific Oblective

d. Intended date of colnlnencemell[

e , Irttettcletl dure , rf e orttpletit'n
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hrtencled Classilication BL1. BL2. BL-1 etc

Any special precautions to be adopterd

Details of the b-iclogical systetn to be us.:d (Thcse will give vivid

clescription of the donor. host characterisl.ics, vect.o!-. i iability etc. i

History of prior rvork i.r'itli tire systent being irsed

Persounel invol'ned in the r.vork and the ir backgrc.und

Laboratory Facilities available

t

In addition the Project,Proposal has to include
rvork lvith

i. Plants

ii. Artirttuls

iii. lvlicroorganisirt.;

l. Additional Inloltn"rti,rtt. il irlr-r

3.1.8.2 Field-release

i. Laboratories/comlranics.'r-':i'gunizllions sceking ficld ' test ancl re lea:.e

GN{Os/LMOs or use sLrclr organisrns {irr llrge scale productioti',rill need

to apply for a separate pr'rrnit lcil cach lndividual organistt.t fronr l\iC[l
through the IBC.

ii. Application for ii permit i--i'pr"oposed lelease cJ'GNtIOs/LN,tr()s inio thc

enr,ironnrent duly endorscd br,ihe lB('slroLrld bc sulrni{.icd to tlrc N('i}
90 davs in advancc'oi ihe plaiin.,l relrase. Tlie *riltcn applicatii,rn slritil

respoud to all items li-.tcd in thcr applic;rtion proccdure pror.'idcd in itents

3. 1.9. r -3. r .9.2.

iii. NCB u,ill grunt a perrrrit il urrrairtcd. If an application is denicd.

appropriatc cxplanaLiort u ill lre sir"en.

iv. All pcrsorls i,"ho arc grantecl perrnit to release GN{Os/LMCls or usc such

organisnrs arc rcciLrirccl to suhuril pcriodic reports to the IIIC lntl
lnaintair.r concept ol- Goocl Industlill Largc Scale l'racticc (Gll-St)t lirr
largc scalc producrtion (AntterLtt'e-3 ).

\/. -l-he N('B together uith local authu'ities and tlre IBC uill be resportsil'rle

J'ol. rnonitot'ing the prodt^css ol' tlre ri'ork and ir.nrnr-riliatclr- rc'port alt-\'

.irnil'icrrnt outcomc to the IIJC lbr rcmcclial itction.

f
ob'

h.

suppldmerl{ar_y irttiurnation f{)i-
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r.'i Labotitoriesk:onrplnies/orgaiti;zutions perntitled to field rcleesc

[i],1{J-qil-\4Os liave io niaintain detailed rccorc'ls r:1'e xperimerrts dcsignccl

fol tlte purposrr of (ie 1d relcrse.

iir. if iinl't-N'lol(;M() irrtcndcil for fiel.l rcic;lse needr to be irnporteel. tht
N(lt] u'ili issur-'. an irnpoli pcnrit iL,r eacli inclividtral ot'ganistlt alld

inlorrn thc relcvant aul lrorities at the port of eirtry. The irnpoi't fL=r'tniL

rriilhe ccpJr'ittd rlonr ilre pelrrtit l,r lrelil r'e li'lisr irrcl iriduul ()l'.[ut)istns.

viii.NCB thrcugh illC lias [r] ersurc that tran;c,genic organistns irnpotted irorn

outside be -9r'o*,r-r in a clearll' tnarkocl. confirrcd space specificall;r,

prcpared fbr this pui?Lr,cel entry to sitch confined space u'ilt be restricted

to per-soilnel trained in Bioslri'et-t' lldilsLll'cs. For institutions r.l'lro har,'e

d;:r,eloped their r.x,vn transgr'.rri!' plant:,. '0'' ithilr thr counLrl'. thcse needed

to bc t.:st.rci irr urr rrpIr,rgrr i.rit' r'()nfinad spact (tioi trecessarilr' Llr

corrtrolied ternperilturc glass hr-rusel. \\ ltcrc p<.rllerr escape call he

prel'cnled. '1'lrc tlansge-urc [r1.11115 [r'rr1li1q.'r-i r', ititin the cL,t.itrtrr, shoirld hc

rnaintairred in a designul,:d rr.xil'iiicd :,pacc espccialll pri-'parecl firr this
pltlposo. For erarnplL: r !!'r,:Ci) hr]usc cail hc Ittaclc flont a sintpic l'r'arrii: of
lnctal poles covereil u itlt cclarse rttc:slt. '['irc iioles in the nrcsh can be

about 2-3 t.r- t'r-i. Itrlalts can be Slro!\:n itt pitts or itr soil in largc concreto

hccls. -f 
r ansge nic plr nts * ill l-.e plartted irt tlre centre anc[ u ili bc

surro,:ndcd bv sevt:ral l'o\\':' of rlun transgenic piaut-s of'thc samc spccics.

fire ncln-transgenic pllrrrts irili he stu'roLrirr,lcri hl siri'.lhle plants that c;rn

act as poilel: trap sr-rclr as Sr:shlrriia sesban. i\Yon-tllnsgenic plants can ['rc

rnor':iiorccl lbl inc,,rrpt,r'.itiilir r'rf- t't':reitn gene fi'oln the transgr:nic piattts

tlrrouEh transler cf polien. ('lnclitions 1or liborc can bc i,aricd accot'clittg

lci u he{lrcl the transgsnic pilrnts spccic,s is scll'or cli)ss pollinatiltg.

ir. N('il through lBt' lu. tr) cnsLrlc i.!rut a rli!ririrLiin isolatictrt ilisrlnce is

maintained all urourrcl thc trarrsgcnie plants lirr.l tlrat a non-compltitrle
crt.ip he .gro\\ * in tlrc ii,olatillr (lislaircc.

\. IUC' ii ill e nsurc thlt Ih,-: scctl progcrrl ilortr tltr plants risrd us pollcir tral)

be analyzed to esscss thc extcnt ol'pollcrr escllpc Inrrn tlte trartsSelric

lines to cornpatihic bor.r-ler rori, plarrts rrrLl [() .rtl r isc rcclcsilnius- oi tlte
"Foundation scerl" procluction in case of inf iltration ol pollcrr inttr bolder
line plarrts. .

ri. IBC ri'ill cnsurc a rniuinrLrrn ol'tlvo veers li.:ld trials irr srrrall plirts (ar uv

frorl phYsical [rioloercal proxiuritl' to r]rlr.] anil t.rtlr,,rr sigrrii'rcrtnt biiitrt )

indicating stabi Iitv ancl pelsistence oi' thc clur.lrcLcr"{ -r i r)i' intcr.si iin(l

other itrportant afr'on()rnic charactrrs irs ricll elr ricil-dci'incd g{inciic

rnarkers in tlre lclta.ctl 1r'itrrs,-cnie r al'iutr',' ', lrli,-:tic.s
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rii tllC'n,ill ensiire ihlt the guir:lclinc iu Anuc.l.-5 is tollr.rt,,cd lbr ltertriissiclti
rll' rnicro-orgtlllisl'11 relea-cd lti irc given b,r' tirc N(lll.

riii.Fitr anirrials. reproilr-rctirirr isolttiorr hrrr Lc l-. ttlltiit,,r'irl litlcl ltlitr1ttls

confL-rt(rd rilrlil pror t'rr slfu rii tl: Lelcirsi:d iirto tlic e nr'il'q,'rtlllieni.

rir..For (lNl fish. pri:pagarion ur Lrrcr:ding tltist be i.at't'ir'iJ oiit iit r:oittained

t:pviroprrient arrd propel saiefy ir.rr envirottl'i'ten!. iln.l ltt.ttttatl lte;rltli need

tit bc elrsured helbr* tirr:il release into open wiltgf t;lilcts\'ltrllll-i

Applicatiolr format t'or pcrmissiort to u.ndertake liekl relense nf GXtOs slrorrld

ierciude the firllowitrg infornrrition in acldition to the geuer*l intirrmlation.

ii) Titlc rtf tlti: [)t'oji:ct

h) Nattte acjclt'ess ol.tite ('hicl lnrestiL:rrtor

c) C)bieitive,. 0f thc Pi 0irr(i

i. Oi'errtll Llbiet:lirr.:s

ii. Specitic Oiriei:tivc

d) Intelrdr:rl ilatc of' ci-,llllrrl!){:i.rlll('li1

e) [ntended clate of eotllplctiorr

{'} -[-ocltitttr of t'*li)itsc u'ith ;rrc;l io hc colcl'etl

,l) -; 
1''1.',rl l!'lr';t\r.' r Ir;tte t

h) Erpcci'lC illtle of cotnpictiolt ttl tclt'ast'

i) lnfi',rutation t-rn rirnilrrr rrri,.:tsrr clsrrrli-rert'e r",'illr ;lrivcrse e 1'f-.-ct r-rbservcd

(il anr')

.i t lrxpc:ri rncntal r:irri,rilr ilith ilLrartiitr of trutir-rilis tcl l',c releasccl

(nr.ltnl-'rrr).

L ) r,, cigirt- \i/c rltc i

| ) Is {'trttrt'c lit:ltl t',.:lr:lisr: ,,1'tlt,.: slttt.tt in;tteri;rl r:\ilr^irlr:lri? It'l'r':''

. Ilt) Atll(ltiill. tillit' Iocatiull lrrii p.lri'.'d rtf- re lttit!c

rr) \Vltitt t,. tllc ilttrlrtil,']tJ {.)Lltl)tlt ,-r1- tht t'i,t'lil i"cir'itSil .)

it) l)r,,:alrirtilp;ti'\'l]],-:,!:li:-it:) lr-i lrl t;t!.cit tr.r 1),."t'{Jioiitiili lirrii.!,:iiit,:. it'1 ,.-t-'"

i)) r-i1 li;jlrr:!Sr.l silLi:itir,rt

,-i) .lfllriilirril:rJ t:ii,rl,:l 'ii\!ii !i llill



3.1.8.3 Release into the market

i. Applicatirrn fol I permit for irn;;ort rncl release of indiridual
product ltas to he sul-'rnitied to the NCB 90 dai's in advance ol'

tire plarrrred releirse. The application sltouid lespottd to ali ileilts

listecl in the application procedure rtrentionc'd in itettts.l.t.9.l-
-1.1.9.10

ii. I{Llll rvill glartt a permit if r.r''arranted. If an applicariori is

rJ cn iecl/appropri a te e:'plartatiotr rvi I I Lre gi ven'

iii. i\[i organization/cofirpatries that are granted pcrmit to rclease

products produced lrorn GfotOs/LMOs into tlre illarkct arc

required to keep rercolds and suhmit periodir: reporis to NCI]
regarcliltg outcolllc: of release or illl)i allcrgic rlr adverse effect ti{'

released prclducl.

iv. Ail orgilr:izatious/colnpanies scekiug a per"rnit lor reli.'ase o1'

pt'oducts iiorn Gh{OsiLN{Os sirould supply irtfartlation abuttt

the safet1., o1' the pritduct and describe anv lc.norvlt eti'ects of
ploduct after release in niarkets in the countrl' of origin or other

L'oult I l'iL's.

Application t'onnat f'or ohtaining permission tn unclertake Commer"cial

applicatioms of Gh{Os should include the tbllorving intbrruation in addition
to the general infbrrnation. ('fhis application cln L-,e subrttitted only u,'hen the

field triai of the GN1O has been iuccessfull-y cornpleted rvithout atly adverse

cllfct)

a) Suillnarl, o{'field trial clata as [olk;u's

i. L)urltiorr of fleld tcsi

ii. [,ocatir,n 0f tleld te-ct

iii. Scalc ot"f ield test

ir'. Dctailerl urcthoelolr-ri:r' r: i llclcl tcst

\'. I{csults obtaiued

vi. Cr-rni:lusion

b) R.ationalc for de r,,eloplncirt o{'tire orgiirtisrl fbr colnt'nercializatititt

c) Dctails ol Specif ic mocliliclrtiorr artd Ir-rr \\hiil purposc: iI uas dottc

d i Ettvir^ottt't'tcntrtl ('onscLlLtenc,-:s i.c. ad.r atttlgcs attcl disadl'anurgcs:

econorrric arrd sor-:ial trerrtri-itr: pi.rssihlc si'ic t-'l'i,-"cts; r crtical/hut"izontal
tt'attsier oi {cttcs: ttlicct: ott Lriitci ruialcii ot'Lat.iisttls cLc.

c) (-itatiins
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3.1.9 Application procedure for ;lerntission to import, introducc, field trial
or rclease GIVIOs/LN'IOs nr tlteir protlucts.

A permit will be issuecl btrsed on the specific infornlation indiciited ht--lou':

3.1.9.1

3.1.9.2

3.1.9.3

Rcs;lonsihle pcrson or persolls invoh'cd

i. N-ule. title . address. tclei;hone nutnber and signatLrre

ii. Narle. address and telephone nttmber of the persotr(s) who

developecl attrJ/or supplied the regulated material'

Nlaterial(s) to b,e introduced

i. Quantitl' ol' the regulateci rnaterial(s) to be introduced and

proposed schcclule atrcl titttnber of introducfiorts.

All scicnti{'ic and cotttttlon dcsignatiotls necessar'r' to identif-y

the regulllcd rnaterials.

Countrv arnd locaiity rvhere the reguiated traterial rvas

collectod. developed altcl produced'

Knorvn potcntial to cause all epidernic (surl'ival and

reproductive rates. dispersal. etc.).

Classitlcation of regulateci matelial according to Biosafetv

levels.

vi. Known potential hosts or alternatire hosts.

vii. Known ahilitl'to evolve.

viii.Knori tt t-t.tocie of sprcad and condirions for epidernic'

ir. Histor)' ol epidernics.

Characteristics of (ieneticalll' N{ndified Nlicroorganisms

i. Nornenclatr-rrcr anci dr't;rileti characteristics of dongt'. re'cipietii

Jnd t c. lot' ot'f .tttisln..

ii. A detaiied description o1'1hc molecular bii-rlogy of the svsteins

(e.g.. iion0r-rlrcipicitt-\,(-'cror) that is or ri ill be Lrscd to produce

the rcgulated tnlitet ill s.

iii. A descriprion of tire auticipatfcl 0r llctual exprcssioil ol ihe

altererl genctic ntirtet-ial irr the re-gLrlated ti-raterials: an

explanation ol hclu, thal cxpression ciiflf'ers {}om ttre erpressiott

iii the ncx-nrocliliecl par.:ntal trrganistit srtcli as tlorphoitlgical or

strllctLn'itl chu'actcristic-s. pitl siological acli\ ities altd pl'occ-ssts.

rtunrLrr:t' .,1 ci,'llies itlsr:t1erl itt thc gettetic ntateriai; the ph1'sical

strte rlf this pratgt'ili insiili.' tlte recipient orgattisnt (intcgrated or-

e xtra-clit'orno-.otnal ). pt.octttcts atlei secretions attd gr()\\'tl't

c hrt llcte t'istics.
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ir,. A detailcd descriptiolt of thc processes. procedures and

safegr,rards that have heen used or rvill be ttsed in the country ol
origin and in Bangladesh to prevent cotttantillaiion. release and

disserlination in tlre prodr-rction o1'tlti: clonot' organism. recipierlt

organisn-r. vector or vector a-gcnt. rcgttlated tnatet'ials alld a

constituent o1'each legulated rnatcrial u'hicll is a product.

Additional requirement for field rclease/colnmercializ:rtion.

i. A detailed cle scription of the uses ancl tlre purpose tor
irttr-odLrcing the regulated' tnaterial. including a dctailed

descriptron of ihe proposed experimental and/or productiorl

design.

ii. l{istor1, of sirnilar introdttctions.

iii. A dcscriptiort oi trunsfct'of th.'rcgr-rlated rraterial (e.g..

common carrier. bagga-te or hanr-i-carried).

rv. A detailed description of thc itttcnded destittation (inclLrding

final and al1 intenitediate destinatiorts). atld/or distribLrtion of
the regr-rlated rlaterial (e.g., gleenhrlttse. lirbot'atory. or gro\vtl]

chamber location, field trial location, pilot project location.

production, propa-gation and tranLtfacture location. proposed

sale and distribution location).

\'. A detailed description of the propttsed procLrdllrcs. proccsses

and srlegLrarcls that u'ill be usc,j to prevent escape and

dissenrination of tlt.- regulated rratet'ial itr eaclt of the intendecl

desti nat i ons.

vi. A detailed description of attt' biological tnaterials (e.-9.. culturc
nrediurn or lrost rnatelial) accot'npattf ing tlle re-tulated rllaterial

clur:ing rno\'elnclrt.

vii. A detailcd description of tlte ptoposcd lnethod of fitral
clisposition of thc rcgLtllLted rttat,'.rial.

viii. SLrpcrvisiLlrt o1' plarrrtcd rclceic.

rr. ('orrtini:cncv pians to cop..t rr ith e \trellle conciilitltls (c'g.

tl'Phoorl ).

x. ('otrsecluettccs ctl-tlte orgattisttt l'rllltilillillg itt thc envir-Olllllellt

hrryond thrr planrtcd pcliocls.

ri. . N{etlrt'rcls used (ancl thci; scttsitir itics ) to t.ttrlttitor tltc plarttlcd

re leasc.

rii. N'lelhor,ls tisc-d (lrtd tlrcir cflicitrljc\.) t(] c()lltl'ol ol clirnirtatc thc

orgallisr]l ll 0rI the sito altd thc- sr,r|r'orllrilirrg cn" iritt'ttttcttt. shottli.l

circurtistlrnces so diutitta.
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xiii. Identificatiort L'f fhe person wlro will undertakc the release of
,.he ploduct iir the field.

rir. 0thrr inionitation :

inf'orrn;.iLion ,rn the handler (not tlre broker)

Kno* lcdgc o1'the handler

x1,. On-thrm l'eleas.r ol GMOs/LMOs: On-fann eni ironrnenral
releasc procedure of GMOsfl-MOs should be developed in
associntion lrrd consultation with the Departnrent of
Ett,",il ontrten t" Advance i nformation/noti fication should be gi ven
to the fanncrs/corrununity of the test site of GMOs/Ll"{Os.

,-
3.1.9.5 Assessnrenl of subsequent behavior of GMO after field release

SubseqLretit bcira'.'ior cli'(iN,lOsil-.\4Os in the ecosystem after field release uill he
monitored hv Nf.B according to guidelines covered in items 1.9.4 & 1.9.5. Tire
time scai; l'or monitorine of or'-{anism after field release rvill be detennined [.,r

NCB accolding to risk ler el rtf organisrn bein-e introduced.

3.1.10 Issue of Permit

Isstte of pct-;ttit sh;"ril he exc-'ctrted in accordance uith the followilte plocedurll
st(] p-\:

i)

ii)

iii)

ir t

Perrnit u'ili br: i:;sLrccl accolding to guidelines specified frl'
l;tbr-rralor\. iield,.rr rriarket recluirements as mentiotred in iterns,1 ,1.E
(Ai. (B) and ii't.
.\rrr 1"rr,'151111 u'hr-rse application has been denied or li.hose perrtrit Itlr:
breir uirhdrt\\,lr lt'lr-r\ appeal in writing to the appropriate autlrorirics
uithin -10 drivs <'rf'receipt of the written notice. The appeal slroLrld
clc-rrlr statc;rll tlic lucts and reasor.rs to shou'that tlre penxit \\xs
rr r-orit:iirllr u,itlrdr'"r", n or dutied. AII appcals including applicariun
docurii'rni.s -clrull Lrc rr:lcrrcd back to N(lU fttr {'inal cornrnents an.1
i 1; ,_' ,-- . . ; i , r 

1 1 
. 

,

i:i,xtt'i:uirici oi tl't'-'pcl'tnit riili bc issued. One copf'u,ill be lctaincd
b1 tirc lprpliclni" "['hu t,illicr thr.r,'c c;rn be pt'csented at a) p(]t't oi errtrr.
h) crpr-.,i'Lirrg \-r!'!:i.riti;.ati()n. c1 collector of custorns il'rcr1Ltirud.

.\r t'. irr':t ir ir., i: r'\il.',1 ii I1('nllil :ltt,ttl.i L(rntlrl\ rr illt .,rttJrtirrtts
rirlrcili,.rii iri il. Norr-i:o;ri1tliarrcc .,., ith tirr cortrlilions shlll l;.,: thtt
gi'oirrt-l lirr"ilitl;rt1i()l Lil'tlrc p,:r'rrrit. Il riili rit]tuln lci,r|.;cii trlriil sLt.-ir
tii:rc {i;,rr ii-t.:,'pL'itli.'rJ iirnrlilitln,r lirr lLrllr eotnllitii rritli.
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3.2 RISK MANAGEMEN'I'

Eeottornic I"heorl suggcsts a tradeoff betu'eeri ri:ili ;116 r"clru.ns. ir pct,plc ivlro
ac:cept higher risk should expect higher returns assunrin-e there lre no other
alternatives with equirl returns [ess risky. Selecting tire aipropliaie ris]i-r-etur,
tradeoff is a critical managernent decision. ivfanager.s.'ha'e a variety of
mechanisms for managing risk. The best method(s) .r*f rnanaging risk depends
upon the natule of the risk involved. Four general proceciures ibr:-rnanaging risk
are:

(i) Avoidance. (ii) Reduction, (iii) AssumprionlRetentjon. and (iv),lransfer.

The authority or the institure. who is imporrirrg a CN4()r,l-lVI() s1 ,n, products
thereof, for contained use. field trail or introductir:n, shall vigorously follow the
standard procedures of risk management in all the steps. Tie author:ity should
ensure that there is compliance with the safety conditie.ni that erre developed frornthc results ol the risk assessrrrent and manapcmcnt stud_v roru prrii.rtr,:
GMo/LMo. It should inclLrde appropriate .ontroj p,"""dr." ,nd procedures for
terminating the experiment and disposing of wastes.

i. Study of risk assessmenr and management for any par-ticular GMo/LMo
should be carried out by competenr bodies. uuti;aiscrptinary team of
relevant expertise should be involved.in formulating the risk assessment
and risk management plan repoit. In case of necessity expatriate/foreign
expeg can be included in the study team. countr5, of origin and Lr
expofter of GMo/LMo shall be requested b' the importer to prepare and
submit a risk assessment and managemenr plan for a particular
GMolLMo- This report srro.rd be prepareci taken the environmentar
aspects ol Barrgladesh inlo considcr.arion.

ii' Case-by-case evaluation should be the rule based on the promise that the
risk of a.particular application cannot be. determined theoretically, but
only empirically.

J.2.1 General Precautions

Orientation rvith appropriate inlorrnarion and rruining is rnosr irnpor.tant thipc lobe provided ro rhose involved in hanclling the GMos/LMos. Monitoiing
procedures are applied in such a way that appropriate measures can be taken in
case of unexpected effects during or after the import, conhined use, field_trail
and release of GMoslLMos. controlling disse,rination of the released
organisms and/or gene flow from the released organisms ancl controlling access
to tlte released site is two fultdarnental procedutes followed irr risk *rnrlg",r.,u.
Th_e general methods for managing risk in handling of ,,,arious GMos/LMos in
different sectors are describecl below:
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3.2.1.1 For plants:

Applying reproductive i solation bv :

spat iul scparul.ion

';r:' temporal sepal'a[ion, use of plants that will flower either earlier or Iater thart
plants of nearby reproductively compatihle species

i biological prevention of flowering e.g. by omitting vernalization
iii rernoval of the male or f-emale reproductive structures

rlir' bagging of flowers

+ making use of sterility ,

'il' controllin-s the persistencL- 01' disper"sal of reprocluctive structures such as

propagules or seeds

+' destroying volunteer plants after harvest; control of volunteers mery' bc
necessary during longer periods. depending on the species

3.2.1.2 ['or animals:

irl Confinrng by appropriate meilns such as fences, filters, islands, ponds

& Applying reproductive isolation by using sterile animals

,S' Isolation frorn feral animals of the sarne species

r: Controlling the persistencc or dispersal of reproductive structures such as

larvae or eggs

3.2.1.3 Iror Fish:

n:' Stocking in aquaria. cemented cisterns. ponds and impoundments;

ri Applying reproductive isolation by usin-e genetically sterile or triploid fish

{i! Isolation fron-r feral fish fiorn s;ame species/strains

3.2.1.4 For rnicroorganisrns:

'ilt Using organisms with impaired ability to grow or persist in the environment

' rt" Minirnizing gene transfer by-

sirl using organisms that do not contaiu knorvn transposable genetic elernents
6r knou n oncogenic gL'nes.

$l ensuring that introdLrced traits are stably located on the chromosome.

i' Lrsin-s cell line that should be Iess potentially carcinogenic and

rr. using pxrduct (\'irlrs)that shoLrld ltot calr),onco-gL.nic _sene
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3.2.2 Proceclures regarding N{overnent (Trans-boundarv/in'country) and

clirect use as food or feed. or for processing of GN{Os/LNIOs

3.2.2.1. General Principles

i. No GMOs/LMOs shall be imported and introduced (and

moved/transportedl urless specified guidelines on packaging and

container lequirement including marking and identification

requirements are fully developed/complied with'

ii. Any movement of regulated material sl-rall be accompanied by

relevant permit issqed bY NCB"

iii. A11 movements of hazardous organisms of GMOs/LMCs shall

include an advancecl agreement between the participating countries,

laboratories and the IBC or BSO.

iv. A11 the guidelines for movemer-rt shall be applied in the domestic

transport within and between institutions'

3.2.2.2. Procedure regarding trans-boundary movement of GMOs/LMOs

i. An advance informed agreement (AIA) procedure shall be applied by

the government prior to the first intentional trans-boundary

movement of GMOsILMOs for intentional introduction into the

environment of the country.

ii. Every country of export shall notify, or require its expol'teI to ensure

notification to. in rvriting, the cornpetent national authority as may be

designated by the govcrntnent priol to the intentional trans-boundary

movenlent of GMOs/LMOs. The notification shall contain, at a

minimum, the information specified in Annex.-6.

iii. Tlie country of export shall ensure that there is a legal requit'etnent

for the accuracy of inforrnation provided by the expofier.

iv. The competent national authority shall acknowledge receipt of the

notification, in writing. to the notifier within ninety days of its

receipt.

v. The ackrowledgement shall state:

(a) The datc of receipt of the notificatiotr:

(b) Whether- the notification. prtma f)cie. contains the informati()rr

reqr,riredl

(c) Wiretlier to proceed according to the dott-tcstic regulatorv

frameu,ork ol' the countrY of irnport or accorditlg ttl the

procedure spocitied in Article I0 ol the ('lrtagena Protocol.
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vi. A failurr hv the dcsignated aufhoritl to acknorvledge receipt of a

notiflcation shall not irnplv its ConsdrlI to ln intcntiorral llans-
boundarl firo\ e rnent.

The designatecl aLrthority shall, rvithin 90 clal's infonls the notifier. in

u riting. rvhether thc intentional trans-houndary nlovement nliv pru:eed.

A failure bi, the designated authority to communicate iis decision
within trvo hundred and seventy da1's of the date of receipt of the
notification shall not irnply its consent to an intentional trans-
br-rundary niovernent.

Lack of scientific certainty due to insufficient relevant scientific
information and knowledge regarding the extent of the potential
adverse effects of a GMO/LMO on the conservation and
sustainable use of biological diversity in the country. taking also
risks to human health into account, shall rlot prevent the country
ti'om taking a decision. as appropriate. with regard [o the irnport of
the iiving rnodified organism in question, in order to avoid or
rninimize such p,:tentiai adverse effects.

3.2.2.3. Safety Procedure regarding direct use of GMOs/LNIOs as food or
feed, or for processing

i. While taking a decision on the import of GMOs/LMOs intended for
direct use as food or feed. or for processing, the provisions laid down
in Article 11 of the Cartagena Protocol shall be follorved.

ii. I-ack of scientific ceftainty due to insufficient relevaut scientific
ilrformation and knowledge regardrng the extent of the potential
adverse eft-ects of a GMO on the conservation and sustainable r-rse of
biological diversity taking also into account risks to human health.
shall not prevert the country fi'orl taking a decision, as appropriate.
rvith regard to the irnport of the GMOiLMO intended for direct use

as food or feed or for processing. in orcier to avoid or rniuimize such
potcntial ldr crse eflccts.

While taking a decision on the ir-nport of GIV1Os/LMOs intended tor
direcl use rs foocl or fcecl. or for processing. the irifbrmation reqr,rirerl

in Annex.-7 must be rnade available.

For impot of all GM.food prochrcts. elirectly consurnableidrinkable
or be consumed/drunk after processing, the importer shall require to
submit along with other shippin-p documeuts a cautionary cefiificate
from the govenrment of the exporting countrv clr f}om appropriate
approving agenc,v to the eflect that the item is "fit for human
consumption". tlrat it does not contain harrnful ingredients" or that "it
is f'ree tkun all kinds of harmfulgomls". Such a ceiliflcate shall rnention
the "age groull flor u,hich the itenr is eligible for consumption".

i r.,.

vii.

VIlI.

i ii.

I
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3.2.2.1 . Procedure regarding handling, transport. packaging and
identifi cation of GMOs/LN,IOs

i In order to avoid adverse eflects on the conservation and sustainable
ruse ol'hiological cliversitr,. takirrg also into account risks to human
lrealth. tlre gi-rvernrnent shall require: that fiMos,rl-MOs orgunisrns
thal are subject to intentiona] trans-houndaly lnovemeut are handled.
packaged and transported under conditions of safetl', takirrg into
consideratioir relevant inte rnational rulcs and standard-c.

ii. Ilangladesh shall take ineasures to require that documentation
accolnpanving:

(a) GMO.s/LNlOs that are intcncled for direct use as food or feed, or
tor proccssing. clearll, idcntif it: s that tl're v ''rray contain"
(iN4Os/LMOs and are not iirtended for intcntional introduction
into the enr'.ironmcnt. as u,ell rs a coutact pclint for further
information:

(b) GMOsILMOs tturt arrr dcstined for contained use clearly
identifies ther.n as GMOs/LN{Os: and specifies anl' requirements
for the saf-e handlin_q. storage. transpol't and use. the contact point
for further information, inclLrding the name: and address of the
individual aud institLrtion to u'horn the (iMOs/l-N{Os are

consigrrecl; and

tct (lN,lOsil-N{Os that are intended firr intentional introduction inttr
tlrr' erryironnrcnl of tlrc cor-rntrr,' and anv other Gl\4OsiI-MOs.
i'lcar[_1, idcntilie s thcrn as srrch: specifies thc identrty and rc:levant
traits arrdr'or cltrluctr'r isri( \. i.n.l_\ requirc'rnenis for the safe
lrlndling. str)rirsc. tlansllolt and Lrsc. thc c(lntact pciint fbr fLrrther
inforinution lnd. r-s appr.oirriate. tlrc nlrrne ancl addless of th,"r

inlportL)l and e\portL'i: anc[ cont.lins l declaration that the
lrolerrent is in conlbr"rrrin, *,itlr thcsc lctrr-rir',-'nte nts^

3.3 Sanclions against rioltrtion o{'Biosat'ct1' guidclilres

hr addition to the rc\'ocalion o1'thc- proicct approlal. anv violation o1'thc
ltrovisions of this guidcline or the concealrnent or iiithhtrlding hl tlrr: prop(tnent
o1' an! inirtlnratiou lrcccssarv to e l aluirte risks to hurlan hcalth or tllc 

I

ettr"it'rtttrttent shall lrc pi:naiizcd h-t tlre errrrccrncd nlir.]islrv hy stoppinc tlrc- rvork 
I

i rrrrn.'d iatclY il nrl fbrfei t i ri g t hc. g{ )\'el'11 !ila nt grantsi l-rinds

Furthr'r'. atrv it.tccnttr'rs thut rtun havc lrccn grantcd tl'rc pr',rponL-uI ol irr:titLrtit'rt
l'r)r contlii)utint lo acli anc.'il scicntilic rir techu<llogicul r'.::eal'clr and clevelol.rrnerrl
irill bc uithlrcid. f irtsc p,:nalfrcs lLrt't'rulLrsivrr ol iu)\ ollter perruliics tenable hr,

cristing luir Il rr)tliiir lliiit Lrnril .irrd rrrrltrss. sltccii'ii ucl: rrird l trlcs pe rtainirrs lLr
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Biosafety of GMO/LMO is in place. any activity undefiaken in violation of
Biosafety guidelines shall also be treated under the penal provisions of existing
law, including, but not lirnited to, civil, crirninal and adrninistrative liabilities for
gross negligence.

The NCB will infonn tlre government (MOEF) on all issues pertaining to
violations of these guidelines by any organization. The Ministry will, if necessary
issue public statement on any such violation to caution other organizations.

CHAPTER IV

PHYSICO.CHEMICAT AND BIOLOGICAL CONTAINMENTS:
PROCEDURES AND FACILITIES

4.0 MeasLrres for Containment

Since research and development in modern biotechnology may have adverse
impact on biodiversity and lruman health, plecautionar'), rneasure is a prerequisite
for each and every laboratory in the country. Therefore, measures should be
taken to limit the interaction olthe regulated organisms with the environment or'

with human being. For this the procedures for physico-chemical and biological
containments have been given in details in this chapter.

4.1. Physical containrnent

4.1.1. Standard practices and training

The first principle of coutainment is strict adherence to good Biosafety practices.
Consequently. all personneI directly ol indirectly involved in experiments on

rDNAs and potentially harrnflrl microorganisms. cell lines must receive adequate
irrstruction. This shall include, at the least. instrurctions in aseptic techniques and
in the biology of the organisms used in the experiments so that potential
biohazards can be understood and appreciated.

Edtrcirtiorr arrcl training of persorrrrel is the nl05t inrpoltarrt element to rnaintuirt
13iosafety at all levels, since human error and poor.laboratory plactice ma)'
cornpronrise even the most sophisticated laboratory safeguards and equipment
designed to protect rvorkers and the euvironment. However. the objectives of
occupational safety and avoidance of adver'se environmental effects can be hardly
achieved by rlere rontine inlormation on sollrces of dauger. Laboratory and plant
personnel rnust be motivated to understand safetl, at the rvorkplace as an obvious
necessity and an essentiaI f'eature of good professiortal practice and srLccessflLl

rvork. N{oreover. thc hest avaiiable -guideline cunllot anticiputr- every possible
sitLration.'l'hus educalion. motivation and g()od iLl.lunlent ui't'kev essential to
saiety in biotechnologr.



\\'

'flierc nrLrst hc a citrrtinu()Lls lLredback i,.ettvec;i tltt r.:iillts tt1'saictv rer''ieu's itttcl

both the risl, assessrnerrt urrd the sllctr llrcllsLlrcs.,As a resttlt of tllis itrteraction

especially,in tlre casc o{'a ueu'prrlccss 1'ol uliich littlc ol no pt'eviorLs erperienctl

exists. saf'ety lleli-!glrs lt.Iav irc ledLrce cI aftct' .,,ttli iittt.:" ]\4ot'c irnportlnllr
lpprrtpriate scrurtinr,i:r nttccSSrr\ iit orr-ltt to be lblc tl ttiir:1 irlttnecli;:telv itl anr

case ttt rr:cogttiz-cd attci llcrhltps tlrltl\pdCled llazirrr-i.

A11 grou;t tiorking u itlt legulatecl nratr"i'ills shoultl liarc ait enlcrgr-rlcy plar,

qhich clescribcs the proceclLlrLrs to l-rc {bllorit:ri ii iiir lrccicletit cr-itttatlti t.tltte'

pe;sopnel ot the enrironrlcnt. Irl'crvone sitotilil l'.ttitir ltbriLtt this plan. Physical

Coltailrnelt Leye! I tilL- i) n-lu\i- cir:uic IliiI ili]1.\'..rl1Ll in illc lahoratory i:
familrar with both the jtotentiai hazards oi'the uot'l<;rncl tir.: ctrer-rcllcv plan' [f lr

group is rvorkitr-e rvitl'r a knoun pathogen J'or rilticir titr't'rr is lltl L)flectivtr vaccinc.

such vaccine shoul,-i be nrarle ar aii.rhle trr lill t'rrl.'r..,,'i's. \\'herr' serologiclrl

rnonitoring is cleu'11 itpltt'tr1;riitte. it shotrid bc pitl" iiii:il

4.1.2. Phvsical cotttaittnreltt lcvels

The ob.iective oi'ph1,5ig;rl c,rnteirrr.r.tcril is to coni'iui: irlrtnfiil c.,t'sattistns alld tllos'.1

containing rl)NA rlclleculcs anri thiL:i r'.:utii.c titc l'isk of erpost-tt'e o{'tlit
laboratory tlorkc'r an(l ltct'son-( otitsiilt: itl- Lirc llthcrllrir :rliil ,-h,: r-ttt illllllllellt t,

these halrful olganisrrs. The plirnar'\' utcil!tc of'ltltt'sii lil i.:ir:'itrititlrcrti cqtripttlcrtt

Special llrborator), clesign ilrovickrs sr"rcrlrtdlii'..' llleii!1s L-ti ilrr-rtt't liott llgeillsl

Lrccidental release or orsiutislls orilside lhe Irihot'rtlor.\ i-)l' to thc cttvit't.rttnletlt.

Special laboratt-rn' design is Lrserl prinlir ilr iti i'uciliii.r: ri ltirr.:in crpcrirrlettts cii'

rlodcrate to liigh ilotclltixi hlLzrti'cls ll-i rci-torllt.ri.l

['otlhinatiotts; o1-lalroi'i.rtot-r'l)l.ilctic's' c(]llt;iilrlrl'-'lll !r-jLI iiriir'llt alld specili

llbolittorv clcsign c;.ttt bc ttrade to ltchievc difli:rcrlt lr-'tcls ol physicai

cglttililtlte pt. [;our ler cls o[' pirl'sical crrrtt:.tiiti.ttcttt-. rr ltit:lt alr: tlcsiglllttcil as I]l- i.
IlL2. Ili.-r atrd Bl-.1 arc dcscribcd iu succcr'tlrrrt 1-lingt.liltlts. Ii shoLrlcl h:

ctllphasizccl that the cicscril.rtitlils llll'l lli'sigillilcllls (tf pllr 'ricitl colttaintncttl
rJetai lecl i,ulitri, lt'.. hasctl tirt rrisling al)ilr()tclics l\) llitlll(l-!tcllit,'ilrIrtlistlls.

It is recognized thirt Sevr'tal clil'lcrt'nt cotrtt.rlttlilirlti: o{'irhtlt ;ttot-r Ii'itctiet-r.
c!.llttiliillL'ltt. cclrril-litrcnl ii,ral silrc;al llrhrtrirlot'r r-lisiitlt ttta,. i',t ltpprr;priate fir;

oonllrilunerlt of' spt'cil'ie l'rrscarch actir iiit,rs. J'hc {-iLriclcliucs. tltcrclorc. allilri
;lllcrpatilc sclections oi pri tri;irr r'(rrtlitiltrttrlllt ciltrilttitcrtl: rl iilrirl l'acilit.ics th.il

havc be.:rr clcsigncd to pL(),. irlc llt-i anti Iil.-l lci'*ls ol nlt'sicll cotttaitttllent. T'htr

sclectiott rtf irltetnatirL'ni.'Llrod: ol nriir,ir'-\ ci)ttL:liittlt.jltl !ialltllils hilric\r'i'. ()ll tll.
lcvel ttl'trirtlogicui er.rrrtuirrrlrcnt" prolicitd i.r titc ltirsi-t'.,:l,tr s-vslelll trsc'd in tlt'r
cxl.lct'irtrcnl. ('onsidrlirtit-.tr r,, ill llsr, hi {i.. ltt l'rr \('ii t,, rrlll't'L:iitlthitlrilitltts th:ii

,tlhicvc utt tilitit.rli:ttl llr ii r.rl r''rtll.tiirttiittl.
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4.1.3. Iliosafetl' lel'en I t$t,1)

IlLl is siritiiblc ir,rr r.'ork involling agenls of no knou,n or minirnal potential
hazartl tri Iiibur;lior1 persorrrici and eri','ironn:cnt.'fiie lahorirtorv is not separalcrd

frorri lirc licrrcial irutiic jlal [dr.i!s ir thc buileling. \\'ork is generall,i'couducted oir

opert trencii tc1"r:.. Sl.rccial coniaiitniettt cclui|tr1g-1rt\ ls rlot required or gerieralll'
use([. l-al]oriiiol'y []ursonttc.l i''ork in the laboratory attd are supL:r! isccl tl\ il
scientist r,i'ith gerre ral training in rnicrohiology ol a reiated scicnce.

4.1.3.1" Proceclures to maintain BL1

i. When experinrehts are in progress, access to tlre laboratorl, is

lirrrited ol rcstricted at the discretion o1'the laboratoiy director.

ii. Work surfircc's rre decontaminatecl once r day arrd atter:rnr,spill
o1' r'i;rble rnalcl ial.

i;i. ,.\ll cotirartrittatcd Iiqr.rid or soiid u,tstes ai'e decr-,ntar-ninated

brfore drsposel.

ir,. l'iechanicaI pipetting devices are usedl rnouth pipetting rs

['r'ul r ihitcJ .

1,. Elting. rlrinking. smoking and apply.ing cosmetics are not
pcnnitteci in th* *,oik alea. Foocl rnav be stolcci in cabinets or
refrigcraiors designatecl arrd Li-{ed for tliat purpose onll'.

vi. Fersons u,ash thr:ir hands after" thet' handle m;iterials involriing
olgnnisrns colfaining rDNA rnolccrrles and ar.iirnals and irefirre
ie a:,ing {lte lahol lt.or.v.

vii. i\,li proceciaitrs i.rrc pcrformcd carefuliv to rninirnize tl.Ie creetion
of aei'ostils.

liii. Lai:o|i}torY pt'i.sonnci u'crar lairo-afory coets. -go\^'ns or uniioi'nrs
t0 preveilt Lrciltillnination or soiling Of st[ecrt clothcs.

i:". {'otnr-tt:rinrtLcii inaL,:r.iais ti-iaI i"rre Li) iic iii'r'onturnirur{rrii ut a sitr'
ii\," ii'\ ir()in iii.' Iaborll,rr., .lrtruld be 1,.iae cJ irr l rlilrabic. lclk-

' 
!1ilol'cortt;iii,-:i'. ',r irie ir is r:l,rserl bci'or.ri lrairrt lcrlliivcC fl'orir tlr,:
l;i il'.il'.itLrl'r .

-1. I ..1.:, {'riri iiu irr t ti.'r!l ( rl tt ; Ii, rtr' tr I :

SlrCe ilrl i(rill.ililliir:ili i:- r.':lri. l;-i iir iir'ri i.:l1tii;':rri i'Ui' It,ilii1ttil;tliiiit.. (rl a!,fili.:)
,1r.i..,,,-'i ll iil I



4"1.3.3. l,aboratorv Facilities fbr RI-1

i. The litholatrrt Y is ciesitned itl sLtch a \tray that it cln lrc

clcrned easil1".

ii. Bencir tops ltre inrporviorrs ti] 1..\,i.itej' iitrd r*sistrt:i to 'acids,

alkalis. organir: solvents atrd trroderlttc lteat'

iii. I-absratorv fu-niture is sturd-\,. specr:'orltweel] benches,

cabinels lnd eqtlipment aie accessihle lor clcaning'

iv. E;rch laboratcrttr contains a sink for hancl witshin['

v. Laboratory rvin(krws are fitted rvith fly scleells:

vi" Each laboratory cc-rntains proper fume hc.rtd and acid dispense

fac il it ics.

4.1.4" Iliosafety Level 2 (lll,2)

III-2 is simjlar tr: BLI and is suirable tbr r.vork involi'ing allents of moderate

poreltial hazar,.l to pers,:rnneI and the environuent" lt diff*rs irl t]iat (l) laboratory

persolnel are directed hy experiencecl sciettti.cts. (i) access {o tlte'- laboratory is

ii*ltud rvhen rvork is beirig conclucted" and (3)'cettain proeedures (in which

infectious aerosols are created) are conducted in biological r,ri'ety cabinets or

otlreI I'hvrielil ('olltainlnettt equiplncnrs.

4.1.4.1. Proccdures to maintain BL2

i\ll proceciures uncler IJl-1 are applicahle. Tn adclititxt. the tollorving procedures

sirorrld be follorved

i. Exper-iments of les,ser biohazard potent;iii can he carried out

concurrentllr in carcfuilv dert-tarcaterl iireils of the same

liitror;rtory.

ii. The Labortrtory directrtr limits access ro ihe laboratory. The

dircctor has the flnai responsibilit! tr--r- assessing each

circLrntstane e and dctelmining rvho niar.' enter of '"vork in tlte
laboratorY.

iii. The laboratory director establishes poiicies and procedures

wlrereby only persons wlro have been adviscd of the potential

l'razrrd and u'ho lneet specific cntr)' requiretueuts (e'g'
imtnunizatiott) catl enter tlte laboratory or animal roollls'

ir,. When the organisms containing rDNA molecules in use itr the

labor:atory require special pror"isiotts for entry' (e.g.' r'accinalion)'

a hazard warning sign incorporatin-t the universal brohazard
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S,\/tllll(ll (sci' .,\nlc),.-,\; ii p, ))l,,rd or.1 litg ,rCCcSS cloor to tht--
laho|aioi.-r. \\{lri, ;ir'cx. 'i'ir,,, llur:rrrri \,,,,rr!liil!r :igrr idcntiiLcs rhc agar)r.
lists thc' llallle illld telciil.rL)rld nLllrbcl'of'thr labgratol-\, clit.ector or
,rlltL'l t,::1,. ',trilrl; ir.'t -l:).. .rlti ,,rJirl!t.. tlrr, .[r..i itrl tctlti,L.ti]etit:
fl;r cilr.crirrt lirc ilLl,.olirir;r',,. ,\rr inseci lrncj rt,r,_lcnt contr.;l pl"(jgt.arl.r
is i, r-:f'lLet as errtif ii'ii hr l licr:*rtr.r pcsl c.)Irtl.()l opr_:rirt.r.

\'. L,ah0r-iltor'r' c0at:i. g0\\ lls. snr(]cks. oI Lrtiiliri.rrs lrr.c u,0!-fl hY
Ire rsonilc:l r'. iriie iri thc ll['rclatcrr,. \\'irij.: e.nteling th.: lrhorrrtor 

-r-.

Ilcrsonnel shi.rulrl iliirn;:c lirc- siror-:s.urtj rrcar shoes specificd Ial
the hbo.aror'-r'. iI'tirre Prsolllrcr rca,r: the laboratorll, ror. iron-
labill'ator-v iit'cits (c.g.- cral'i:tL-ria" librar". acitlilistratir,, ,ri'{1a", ata.r.
tlris l;r'otr:crirt cititlrir\e is icnrovr:d aiid Iclt in thr_'. laborator.y,or is
co'crcd *litir , clturr r(iall tlrr1 ,:.,.til ill th. llrbor.;rt.rl .

t'i" .'\rrinrlls n()t iii\ujreil irt LIrc i,",r.irli hcins grcr-iornrLr(l erc nol
pcr"rlritteci ilt thc illror-lrtor-.i .

vii. Special Clll'tl i:' l:li'trri L.t ar rrid skin coniarritratit,rn * ith organisrns
coltlaillillS rD\',\ lrriglillg5. gir_r,".::, slri,Liiif ir.r rru,.,l rihcrr
handlin-t erpilirircnrirl ;ririrnlis uId \\ hcrr sl,ii.i coniact lr,.ith the
agclrt i s rritr voiileL-rlc.

viii. AII u,astes fr.crn laL,or.irlor.ie-s ancl atrirnal rootris a!:e
dcci'lnlan-iit-rllrii aicot-riii.ir lo lccertalile minintunr
piujrer disi;i,:li i.

appropriatelv
startrilruls for'

ir. Ilvpoclclrrric nri.rrilcs arrcl s-r'r'irrgc alc uscd.irl,v ri:r.pi.rrental
irl.icctiort "irtil ;i.:ltttatiorr cif" ilLrids fi'orn iahoratorl apipiais alri
diapirra-uin ir,.rLlics. uul'\, neddlc-iockiiig s,r,,rirrscs or- disposable
s_r'ringe-ltirciilr. iririts ii 1.. r.rirlrril* is integr.al trt tlrc. s-r,ririu., i a,..
Ltsecl firr illilctiott (li'ii;)pji'atioir i',1'flrrids conlairrirrg trrgirrrisrn:.
that harc rllNA irrclii:iiic.. ii.rir-eiiie caution shor,rldte .rhserrc,-l
rr'hen ir;rnr-ljing ur:t:iilr:;illil lr,iirrjes to avr:jd auto-in,-iculatiorr
lund gcrri::r;.rti0il oi lL:r'(r;rai!:, iirrri irr usc artri ,-lisposli. Ni:,:cllcs
slroulil rr.r irr-' l.,crit. slr,:ar'r:ii. rcpliiccd irr the ,eeci!c sll--rLf h or.
cLriil'd. ctr rctrrr'n,cc[ fl-orn ilic svrin{e lbllovi,ing r.lsc. Tirc ltercllc
rrrd sv|inrr should hc trrro,,pri-r placcd in a pr:nctur-c: - resistant
contai irc. and dccontarn i nltcd. prclerablr, b1, aLrtocl al,i ng. be lbre
discllcl ()r re-r1sc.

\. .spills uncl acciclents tlrat'csLrrl in o'er.-cxpr)sLlres to orgarrisrls
contuiniiis rl)NA rlolcculcs lrc irnnrccliatel,r, reporteil to the
labonitor'\,ciircctor anc[ the I]l(.. f\.{eclical LrvalLtation. surr.eillance
arrcl 1r'e atln,:rrt arc provirle,-l ai uppropr-ilte antl u r-ittcn r.cc6rds arc
rnlrirrtirinctl.
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\\hcir appr'()priate. consideril"rg the a-cent (s) handle. baselirte

sel'Llnr sarrples 1or labt-rratorY and olher personnel at-risk arr:

collectr:d and stored. Aclditional Srlrulll specimens nla)' bc-

coiiected periodicallr,, depencling tltt tlle agent handlcs ot' the

lirnclrtrn ul tlrc ['acilitr.

A Iliosal'et1'nranual is prepared ol adopted. Persottnel are

advised of special itazalds and arc lgqttired lo read instructiotls
orr practice's arrd procedures and to follcrlt tltetn.

4.1.1.2. Containment equipmcnt re quired in IlL2

i. Biological saiety cabinets (see Sectiou -[,"]. Class I or tI) or othet'

appr'opriate pcrsonal protective or physical contailtment devices

arc used'ul'ltcttet,cr Itccessrlr)'.

ii. Ploper containtrrent is applied when procedures u'ith a high

potential for creating aerosols arc cclnclucted. These tnav include

centrifu-eing. -tlinding. blendinq. r'igorous shaking or mixitrg.
sonic disruption. opcning containers of tlaterials r'vhose internal
pt'essures may be dil'terent from arnbient pl-essLlres, itroculatin-g

animals and harvesting infected tissues from animals or eggs.

iii. Proper cotrtainment is applied when high concentrations or large

volumes of organisms contaitring rDNA molecules are used.

Such tnatelials tna-v be centrifurged in the open lahoratory if'
sealed lteads or cetttrifuge safety cr"rps are LlsQd arld if they arc:

opened ortlt' itt a biological safetl'cabinet.

.1.1.4.3. Laboratorl' I,-acilitics required in BL2:

.\il faciliries unclcr BI-l i"1s mcntior'lcd in -1.t.3.i. arc applicable. ln addition the

lolloiving facility' shoLrld be prese nt.

An autoclave f or decontarninating labolatoty wastes is available.

4.1.5. Biosafetl'' Level 3 (BL3)

BL3 is applicable to clinical diagnosis. teaching. research or production facilities
r.r,here work is done with indigeuous or exotic agerlts thut may cause set'iotts ot'

poterrtially lethal diseases as a result of exposure by inhalation. Laboratory
personnel have specific trainin-{ in handling patho-eenic lnd poterttially lethal

agents and are supervised b;v courpetent scientists wlro are experienced in

working with these agents. AII irroceclures irrrolring rn.rnipttlation of inlectior-rs

material are conductecl rvithin biolosical safety'cabirtets or other phl'sigxl

xll.



;liiriili:;Ii {er 55*. qfui1l3.. Oir,fli? }. !r:b.

r:otttrtit"littcrrt ijevici"s. Pr,'t'soitr;el wcar apfiroltriat* persi.inal prolttctiv',: clothing
Itrcl <,letvir:es. l'he l.rl.cirator-v has special cngiriccrini: and r"ii:si-srr fratLrre:. It is
rtcorlttizcci" iron,ever. tltlt cxisting far:ilrtier, lltit'r'n()t have tll t!tc filr:ilitrv
sa{'egttl;-ds ret:otntnc:nijirj 1'rtr lll-l (e.g.. ;rccr:s-r zorre sealerl penc.lr:ltiilns i:nd
dircctiottrl airi!ov,- t-'tc.). Ill sirclr fr:;rrs. tha proponenl nrust,c!.ra.n,proirf of rcces!
t,-r IlL3 iaciiitics. t,irtder.tltr':;r: circurt-tstanccs. acccpiablc saieti' trrar he ac!ric.,'eci
trbr roLttiiir or i(rf,rrtitive op*r.aLiotts io.g.. .lirirro\tic nr'(,.r.riiri-cs inv'rrlr ing tltc
plopagation ol a-tetrt fi-ir" identilicatiori. iypiirg r,nd suscdptibiiitf iestinr.i in
lahoratories u'her-e tracilitl' ti:alin'cs satisi'y iJL,2 recunlnertrjations. pr-tivided thc
recornmendccl "Slandarrl lviicrrii;iological Practices''. "Spccial Practices'" anci
"Conlainrnent Eiluipmcrlt"' fir'- BI-3 are rigortiuslv lbllt;rved. 'Ii're r.leci,sii-rn to
ilnplentent this rxo.iifirration ol BI-3 recomrnenilaticns should be mlcie crlv h-r'

I llf l3b()tirtoi'r d irector'.

{.1"5.1. Procedures applie*ble I'srr BL3:

All procedtrres r,rttdcr Bi"l (.1.1.-1.1i;urd BLI t4.i..l.l) al'e applicrble. ,lr: aclilitiorr
the tollou'ing pr(lcedurd: h:r.r'e to he lolior',,,.:d for l,Jl-3"

i" All cot.itarniltated liqLrid or solid wastcs art: dccolrtunriratecl
before elispos;r!.

Persons r"rnclcr l8 1,ears of a_te

laboratorv.

if experimelts irilolving oti)e1' ()l'ganisnis tlut lcquire Io',r,i:l'
lelel-c of contairunt:nt a!i:) [o L]Lr cixducted in thc same lal-roratorv
concLlrrent.ly ir itit ri.'olk lcqLriring llI-3 lcvel ph1'sical
contairrincrrt. srrcil r\lrct-inlalti-( shull b,: condLrcteil in accclr"riancc
rr itlr ult llL.l lt'r ul p;ucticcs.

Laborutort doors rrc ki:pt closeil r.l ltcn c\ItL.i'iltrrrt\ J!'ri irr

pl ogf.ss 
"

Llontarninatcd niaterills tlta{. are to he decontat-liinated at lr site
au'iir.' fronr thc iaLrorator]- are placed in a dtrlal,-rl,--. leak proof
containr:r'. uhich is closetl t.re fore fuing rcnio,,'cd fiorn the laborator 1.

Tire lahoraroll dirc-r:tor corrtrols eccess lri tlre !uboratorl, and
reslricts rccess to pcrsons u'hose l)rlrsellce is recprired fclr
progi'arn or suirfio,'i pLl'poses.'l'hc dircctor"has rhc final
resporrsibilitv o1' assessing eaclr circumstancr- and detc-r'minin_u
rvho rnly' elrtci or u,ork in thc labolator_r..
'll-le ll[-r,:rator'\, clireclor cstablisltes policies and procc:clures
whercb-r, orrlv persttrls itiio luve [reen aclilLrccd of the lloteltlial
bitiirrzar"d rr,tro r)t('*tl'tlt! sp..cific entrl'rrqLrirctnc-trts {.11.g.^

itt'itttrrrtizul iLrn i uitcl ri'ltrr corrrpi-r' rr ith ali cllTrv arrd crit
1tt'tt<.:,,'ditrit:r r:11['i-ihr-'lltlrcr';rtoti ,.rl-iittilnal l-(j{)ntr.

ll.

i ii.

are not allowed to enter the

i r',

.,i.

r.,i i .
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viii. When olgapislns cotttairring rDr',-r\ lf iolecules ur cxprrrilnental

animels are presetlt in the laboratory ot' contaillment nlodule. a

itazlrrj $,ili'ninc riign ilcorporating thc tlllivcl'sal biohazarcl

s)'llih{)l is 1lt-'s{etl o}.} ali Jaborlttol-\'and allililal rooln access dciors'

J he hlLzard \\'trniiltg sign icientifids thc agellt. lists the llxnle aild

tcicphonc u11i1iter oi' the laboratorl iiirectttr or other responsible

llolsons i.ln.l iilliicittes attl' sLreq!iiI requiretrtetlts for entering the

lattorlturv. such as thr: neecl for imtnttttizatiotl. 1espirntu'S or

0tlre;' l.ctsoitul Pt trtt.tirc titeustttes.

Ali activities involr'irrg ot'gaillsms cotliaiiring rDNA nloleculcs

are conductod in bioiogical safetl' cabiilets or other physical

containntent clerices r,ithin the containnlent l-l'loclulc" No li'ot'k in

opcll vessreis is r:tlttdLrcterl on the opett bctrclr.

'l he r'rork sur"tacss o{- bio}ogical salci-v cabitiets and lthi:r
containlrilllt tquip;ncltt ltrL" delol]ta]'ninatgd vliretr u'ork rvith

t'ir:ganisrrr:; cottrailillg rDNA trltllecult:s is f inished. Plasiic-

l-rackeci paper to\r'eling gsed oil n,lll-1;erforatcd ivot'k stirfaces

u'ithin biologicai saicty caLriitc:t-\ flaciliiates cleatting up An

insect anci roclt_:nr progfatn is in efiect as cettifiei-l b),a liccnsed

pest contrr:l oilcl ator.

Laborlrory clt.rtitiitg thrt pt'olects street ciotirillg (e.g " solid frr:nt

9r \\'rap-ar'or-rriii i:o*tlr. scrub sLiits. co\,'er-;rlls) is \l'crtlt itr the

lebor;t(ctr'. L.ali;rtltoil' clotlilrlg is llall \',iJril ilt-tisitlc Ilt'-:

ialroriito!'', rrttd i s uccottteitlitlatcil llcIurt: bcing laundr:icd.

5p_,t:clll Cxri i{ rlrkin Io .r,. r--i,i skitt Ca)ttiitct '.r'itli cotrtanlinateci

iiratciials, Sirri cs niroLtiii i.}c \i (tt-tt ri lt.ttl handling int'ectr:d

lnitnirls iinri '.i itcrr -rkiir Coittii{,-[ ri,ith int'cctiorrs rnate t'ials is

ilna r, oielabl.:.

).i,,i-1.'.1 :tl:,*i.,rl llr:i.1,: i:l 11 rr-,1;';1i1r1'' :il.' ',\t)l'li itr l't)()llr\

cor r iliin i l g rt \ ilt)!'i t.1tt ttial a tt i ttl,tl s.

,\riilrtll: liirtl lti:rirtS nOt t"tlAtir(l 1,r [!.ic r,,oi'1.. bcillg aL]llaitl'-rlad air:

!trlt llcrililliatl ii.r ii-r,.' liiiir)i.11(ii -\ .

l-iii-r-riirloi'\ iiilittllii\ lr,.rid itr il iii.-l iLl'sii rll-ll it',litr.cti ili liai'iiai-
CL)itilt i0t1tttlt alr!:ii:i .\:,ialll(. )iiCil irr: iiol'<1':il tillit!. (liliil Cili-lt:):

piACrtd in \riniil:ir,:d citi:lrisittr:r. Srliiil-u.rl! lrttii il!)iiulll Ciiqi\

Co-rcr-i:lii i:r i"i Iicr irirtllttis r.rt':,.llirJ--""ltli ;.tilii l',.ltllitl ciilli" iri;lcLii

0it lrol,.iiD! 1';1,;i.. ;,-lirinlttii i,, iii-. ii iii'iri i,,1,:l l;ttii.tit;rrl illrll:)\ ;iiill
l'r'l ,,'" 1, 'i .

tx.
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(NOTE: Conventit'ttal ca-uing sYstems may be used provided

inat att personnel *'"*,. ,pp'opriate pelsonal protective devices'

These slall iuclLrde at a i-,rini,nurn. wrap-around gorvns' head

.ou"rr, gloves" shoe covers. and respirators All personnel sl'rall

shower Jn exit frotn areas where these clevices are required')

xvi.Allrvastesft.otrllaboratoricsandanimalfoomsareappropriatelr,
clecotltatni trated before di sposa l'

xvii.VacuurnlinesareplotectedrvithHighEfficierrcy,Particr-rlateAir
(HEPA) filters and liqLrid disinfeclalrt tlaps'

xviii.BaselineSefulnsatnplesfor.alllaboratoryatldotherpersonnelat.
riskshoulclbecoilecteclattdstoredl.orreferetlcepurposes.
AdditiorralscrLl]I]5pCcilllenStlla)]becollectedpe.,riodicallr,
d.p",,Ji,.,-r oll the a:Jents handlccl or tirnction of the labolltor1'.

rix'Altenlatil,esclcctitlnrrfcotttaittrnentetluiplllentispclssible'
Experitnetttalprocecluresinvolvitlgahost-r'ectors)'stelllthat
providesaone-stephighcr.levelofbiologicalcontaitrmentthat]
tr,"t ,ir*iii"J .rn'be 

-conclLrcted in rho BL3 Iaborator)' usirlc

containtnenteqr:ipmelltspecifieclfor.theBL2levelofphi.sical
containment. d*p"ri,.,-,.ntal proceclures involving a host-vector

S]-stemtltlttpror,ides.un"-,t.1,lorr,er[evelofbiological
containmetrttlianthatspecit.ietl.:arlbeconcluctedintheBL]
laborator'-t trsing contlinirent eclttiptrent specified fcir the BL:[

level of phl'sical cotltairtt.netlt'

,1.1.5.2. Contaittnretrtcqtlipment

Biological safety cabirrcts (sec'Scction'1. Class I' ll' or llll or other app|opt'iate

cornbinatiorrs of. pers()nal. protcertVe ()l llhYsical colltaillnlellt cleVices (t: g''

of".irr protectiVe 
'.tott.Ii,rg. 

,n*rkr.. gloVe-s. respirators. centrifr-rge . sxtetv cuDS-

sealed ce,trif,-re rotofs. arcl cotltaitlnr"nt.agii.rg lor-anirlals) ate used for all

irctivitir-:s rrith rrruarisr.s contaitting rDN,\,Lo**cui"'' u'hich posc a tht'c;-it ol'

ar:rosal rt\pos[irc. J-ltcsc irlclLrdc : llranillrlatiotl rlf cr-rltr'tres atld oi'clitrical irr'

i]ltVirollil]cittal rnatct'ials u,hiclt rtial' bc lt sotll'ce o1-acrtlsols: the aet'clsoi cltrrllcttgrt'

ttl experintcntal anir.,.,als. har,.cstirig intectecl tissucs o| tluids tr-om e xpt-rt irrttrtal

Irrtitrtalsandc'ttlbrrollat!le!:gs'lttttitlecroltslol'crpcrill.retrtalallirnals'

J.1.5.1. l,aboratorl' facilitics

i. 't'lrc lithrr[rtrrr.r rs sc1t.rrat,.cl {i'rrrit ateasu hich alt ()l]dll iil

ltttrt--qtl'ie tctl trail.ic l'ltlrr u irliitl tlll bLr ilclirlg. l,assa:c lllrtrttllt

i\\(.) sct:: (rl tl.or.., is tlrr b.r"i,- rc.liritctrictit li.rr cttlrf into tlie

lltbtll';tti'ti l-l (ttll ltet:c": -'"''it1111. r)l trtitet' cotitiJtl'rtt ' 'rij' '



IV

ii.

P1t1,s1i'",1 sellar.iti(r!t i)i litrr lrigli ci,;tt.tiltilt.llt lilt)oratot\'litlllt
accLrss con'idors .)r oiirr-r' lal'rt,it'al,r-.t-ics ot ac{il'it ics tlrar' al stl be

pro';ided by a r,lonhlc-door ciol hr:.r chltttge t"ootll (sl.]()\\'crs lllay
be irrr-'lrrclccl ). riir loci.. or.(,iilcr.ilcct':::\ irtr:ilit','tlhich t'cqttirtr:;

pilssagr- tiuctiSh l\\'o scis o{ rloitrs, ircfot'i: t'!"ltcl'illg tltc litbol'aiot'r .

Tiie intcrior. surl)ces oi' u.'ali"r. lloois itttcl ceilirtss i.tl'e \\'iltel
r"esi-rl.ant so thiLi tltcr cati i-,c e.rstlS'ileittterl. I-c'llett'atiotts irt

thcse ,slit'facts il1'c slrilled {lr c;tiriihl* oi'hting selllecl ttl litcilitate
deconti!llli rtl.tti ix l,-ri tire arca.

iii. Bench tcll')s lil(' inl;-'sf i ior-rs ttl \\itiL'l" ili.ld rcsistatlt til acids.

alkaiis. orgattie- sollettl: iitld !llr)J,tl'iiL* he at.

[,at-ror;itort' fiilnitr-tt c is stulr]\' attd spaccs ilctrve ctl be nchcs.

cabittets altd equiptiteitr. are acccs:ii,i,;l lor {ll.'ilJlil1g.

!,acir l.rtroralcrv cr-nteiits a sink ioi' ltaltii :iLtsitittg. l'lle sink

nrav be opcratecl b),{boi" b}'clbr]u'or lititolllaticlill artd is

located near the laboleiot'1' exii clortt.

Windo*'s itt tlie laboratory are clttsed lncl :.calcd.

Access docirs t<l tirc laltoi'aiot'r ,.,r t,clitt,iinirrcl.ll rtirltlulc are self-

closing.

An lrutoclar,e fil' clecolitatititrltiti;l 1;1r111'11t61'r \\ ltstt ii
available . pre le r:rhli l'ii!rin ti.:it iahor-ator"r'.

A ducied erhlrri:.t air r etit.illition sYSti,'ilt is pror,idr:cl. This

systeln creatcs clircctiotrai rtit iloit' titlt cit'itlr s air inlt: the

laboratorv tirrourir ti.tc erttr.r'lircli.'i-iic crilltttsi air is tlot

rccalculiited io anv oiliet'at'ert ol'tlre l:iriiilirrg. is di.rcharged ti-r

the outsidc. arrd is disperscci artar'f iit.l:t iiiu t,'celtpiecl lteas anrJ

air intakcs. Pe rsortne i nrttsi r tt'iii' t!-tiii lilc clir cctiorl oI tht:

airflou.'(into tittr la'ooritl(-rr,\ )is i:i-op,:l'. J'it': clhaust tiir {r'onr th.'

llbr:r'.riolr.i'itont sltoLiid [.t i'ili.:r'..ti bcli.,l"- it is discltarged to tltr:

olrtsicie to bc surt it is irtit cr-riti;tii.tiitatcd.

Thc IJEPA-{'i iterecl crh:it-tsl air il'lltt {'lls,s-l o1'Cirss-ll
bir-,lr:gical safctv cabinrtt: itt.r\ br: r'r-clicLlilticll r itilin tltc

laborltor,.'il tire cabinr:t is 1c:sle.i ltlicl cct'l il'iccl ltt least cri'l'r
i2 intrnths li' thc Hill'.\-1-iitcr tci r'\ !iltlist' ttit' i'i'ilttl ('les-s-[ ol l l

biologicll salen' clbiltets i: ttt l-r.: iiisciial'!:r-'ii lti tllc oittsidc

tirri,rrtgh tltt trtriiding e ritrrttrt itti :\ \tL'llr. it rlltltiir,i irc ctttttti::ctcd

itt ir tttattitrrr lr'.q.. thirtt'trle ttiiit crlrli:ce;iiltll tltlt ltt,'ritls attl'

irrti:r'lcrettcc rr itir titc ait' b;tllittcc li' iite c;ibiit.'Ls or lrttiidirrg'r
e.rii;rrrst \\'siarit

VII.

viii.

ix.
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4.1.6. fiinsal"et_v- [.ercl * (Bt,J] ;

Work vvitlr dilligrlrr)lrs and toxic agenl*{'urhich pose a higir individual risk o{'Iil'e.
threaterring disclse . incirrl;els of tlre labc'r atoi'_r strfl are io receir''e specitic
tlainirig in handling iitiertior-is agents. Thet' shorild be superl'ised b1' competet:t
scienrists r'i, 1ro are tlained.rnci cxpclienced ilr rr,iirking u,itlr specif ic a-uents. llL.l
provides tirc niost string.'nt ct,ntair)nrcnt coriditions. All requirentents listed in

BI-3 arc applicable to IIL-[. Stanclard rnicrobiological practices should be

follorvecl.

4.1.6.1. Proccdures, 
,

All prorredur*s u,',t1e,l ts1"1. ULI untl fl[-3 are applicahlc. In addition, the

tollorving prr;cedurcs nec'd to be tolloned tbr lll-4.

ii.

lJiolo.licai irl;ltl-r"ials to be rcrnoied lr"om the ('ilrs-llI catrinets or'

['roin lhc rnaxirirt.rrti containlnent iriborator-f in a .,,iable clr intact
.ctair arc Li"ausierred to a llcn-blcakable. scaied prirnarl' ca)ntaillcr.
*nd titcn enclosed in a non-brc'akublc. seaL:d se:condary colltail.rer.
lvhicl-r is rcr.novcci i'r-orn the tacility through a disinfcctant dunk
tank. iuurigetic,ru charnber oi' an air lock desigrred fot this purpose .

No r'':nteri;.r1. exc.nt bioiogical materials that are to renrain in a

viabie cr irrtar:l state" is rerrroved h'oui thc rnuriminn conteinnrcnt
labor';itor',' uttless it has ht:,-'n autoclal'ed or decontlrninatt-d,
IiqLri6rrrrenl or nraterial tlrat rnight be darri:rgcd b1 high
terli{it'r.rtLlrc:i o. tL:I.}'ri}eratilrcs or:,teal}t is clcconiarrrinated br
gasforis rrr \ap(--,r Inethods in au;tir"ir-rck o| chlrrber designed for'
thai. pui"pusc.

Ottiv pcrsotlr ',\ il{--a"'(l lifcSenCc ,rrc t'equircc! fili' proll-aln Or SLippi)rt
pLlrposcs iri tile far-:iiit1'or individuai iat-..rralory roolns arc
.rutholizcri tc) .;nicr'. The lal-.olator'y dircctor has the f-inril
rcsponsihilii'. l'cr iisscssing: cacl.r r:ircr,intstunce arci dr"tcririniirg
u'ho iruv cll[cr {}r r,'or'1., iit Iitr: labolrilor-1 . Aecc:s to the lacilit_r r.
iir;rited b'r nlrrins rlf ic<.rLlrr. lockcd d1.,grS.,{;cr.ssibilitf is rniirragr:d
irr ilre labr]ratorv dilector. [rir:itazard control o1'ficcr or oiher
persolls ic,s1:1-1pn151. lix- the phl sical secuIitt of tlle tacilitr. Be lbrc
enti:r'ing, ilefsoris are advised of the potential biohazards anci

insirr-rctcel rlil a1;pIopt'iatr: -caIegrriu'ris f o el!sLlre their salct v.

,{utltoiizcd pcrs()ri\ corrrplY u iilr tlre irrstluctions ancl all othcr
ilppllrahic rirtr.i arrti cxit itlrxedLrrcs. ,A Iog boi-rk sigltcci bv all
tlilr-s(!irrcl incliciLLes tirc diitc nltLl tiriie 0t'eaclr clrtn urrd eiit^
lllartieiii urid cileciir c lll()ioLUls lrrt uil'rrt.dcrrcr.' sittratioiis i|l'c
r::i"tlrIiiiteii.

il1.
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iv. l:'crsonnL:l oirlrr iipd liliiyi ii'I3 lltcitit,v 66lr'' litlor.tgli th': clt-riilitlg

Chenge artr.l sh66r:t' tOOti.lS. PCt'Srr:ttto:i Sltr-,lyi:r er,at'.r, Iit.ti,] tlrC,f ieaye

thc faciliti,and u:.e llre air ltli:k-s to.ntl:t'or lelr,e tirc lehot'atorV

oil1-\' in iilt i)itlar!l,Jittl_v.

Strcct clrttitittg i\ tillll(i\'rrl iit lltt otti-tr clotitillg iiiallgL- r(rilrll al'ld

kepl tli.:t'e . (iornpli:ti: laborator\ clothiirg. irlclirdirig ultderE:ill''llents'

paqt.s anii shit'ls r..rr ir-tlllpstlits. sltr.;.:l; lrltl glo"'es ll'i: pt'ol'ir'led and

u-ccd bv all pr:rscutrgi crrlcring th,,: itciliir,. Fieail co\/ers are

prgr,itled lbr pctst,ttni:i '"vltrl tJo tlr',t r-','lish Lltt-it'h3ir"dqril1g the erit
slror.ver. Whi:tt iilaring llic llltrcrl'aiol i' lllld bL:loic pr'ocetding into

thc shovler arcit't p':rsonnr:rl r(':l1l(lvd tht:it lal-^'c;ta1t);"' t:lothing and

storc it in a 1r.rr.:iiL:r ol'h;.il.tl]ci itt thc inlli:l'clllti:Ee t't-'t'ttl.

\\,hctr rlatcrirls that halc orgalti,!ltts ctllltltiuing lDN,\ lrrolecLlles

Or CxIcrit.pctttal tltitlals iil'r] Ill'tlSillli itl ths l;lbor;ttot'r'(lr allilllal

rootns. I hazlrci \\ arrillrg siurr il'ri:c;rpt-';.liiiltg lhe Llnivel'sal

bitthazar.cl s)trh()l (Anirrr.-S) is po.rteci on all leccss iioors. The

sigrr identili.ls tile a.gent. list: tl:.r l)lrlllc oi tiic laborulor\'.lirector oI

othr1r resirottsibie [)tr]rsolls(s). ;]ll.-i i;idice{ts ilnv special

requirf lnolits It.ir cntr:ring the i]r-ii ir:'.g.. the llCLr.l fb!' itnrltutrization

or respirator"s).

Supplies rrld metcfiill:l ltcedcrd ip tlrtl f;lcllity ali:i h!'rrtlght in thlottgl-t

thc r.loLrblc-ll,Ji'!I iitlt{)altrr,'. iurlligali()lr Clllt!l}hcr. t)r;lir!OCk ll'ltich is

apprgpriatell dcclrurl16ini.ltgd hgt\\'ecl1 ila.rll use Afle I sccuring the

Olter doofs. Irrlrsott!tiil ,.r'itltill tlre llcrlitl irltliille tlic rr-iatc.rills by

opcnilt.g the intet iiti tloors at'e secLtt'eri altill' lllalf.l'ials ale brought

into the 1'ucilitv. Arr insecl tltd rocleitt controi progl;lll is in elfect

xs cLrrtif ied hr a licttlsed p.st c(llltrol opcr;itol'1'or llll lcr'cls'

N,latcri;rls (r,.g.. p{i6rs. apiptitis aitri clothirtll) ll{-}t lelaled to the

exllcrilncgt heirrS: ct'rp,-|rct.d are nof lldrinitled i; the flcility.

I{r"1-lorii:r'ttti": tlccrlics i}rld 5\'t'iltgcs atc i-tsril oni\' i-or plit'ctltal

in.jcr:tiort aiiil aipit'at iLlrl (lf fiLiidr i'r'rlilr iilborliiot''. allilllals llld
cliaplrra*ln hotlies. onlt nccdlc-ioc[;iitg s-\'firl!:i:.. or disposahle

51,t'i11grr-tter:tiie Lttiits (i.r., rrc'ecllc is ittter;al 1)ilrl ilf tlttitl arer ttsed

lor lhe iujectiort or aspiratit)lr of liiiicls colltiliilitl!: t)fgilllislrls that

conti.litt lD\,\ Illolcc[llr's. Ntccl]cs slloLild !l()t hc 1"'etrt' sheitred'

rcltllcccl iii lltc ttc'edle slteltth ()l'gLliilti ttr rattlor'.:tl irotll thc sy'rir-rgr'

lirllor,r ing usc. 'l'hc n.:e.lle and s1'r'inge sitould lrc placec[ itt a

llLll-lctut'C-rCsistanl cottLaitlcr atrd clcctltttattlillatcd.;rrclerably bl

lLrtoclal ittg l-rcltltc cliscltrcl ()r l'c-llsc. \\'iteltcVdr possiblc' clluttrtcls

ill.c Llscr'l iilstt:'itl .l' sltat'p tlt'tllcs'

vi.
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x. A srstuii is srt up i'ol rr:1rtri'l irrg ilbot'llc;rv i,tcc;alonts itild cr\ll()rLtirs
and ernplL).1,Lrc iibsilticirrisni and ftl' thc iticdical sirl \rriil;ln(i oi'
polclttial ia'rttiaiorr-l:ti{)c:i;ttf[l iiinc,:sc-i, \\'r'ittc,t r.jrr.'rl'd: lni
pt'cpared Irird r'lltirri:i iit,.lrj.,{rr Lrsscl}tjiil ar!.jul:rl to sLicir a 1r:poriiiir
si!l'\ Lrilianrrrr s'r'sL!-'lit i:. l.i;r' lii.rrlelriJiii, r.rl ti i-;:.'riii.r l',,t- ltt,-rr'.rrliirte.
isoiatiorr a,tr-l nii'iiical c;,tir .!! llrlt'..-oiltill rr irl': pittenlilil or knotr rr

Ia[-rorato|r'-riss0ei ltir:rl i I i itcssi:s.

Lahoratorl'anir.iilils iirvoi',,:il irr er.1.lcr-inii:r',:. reaiuitiitg Bi,l lercl
I)lt_\ siCal clttl;ritiit;r ril .l:"r li l''; Irlrrs,-'ll r'ilircr irt r';rgi5 L()!llilirr,:d ili
class-ilI cubirr:i: (.rr;n ll;t;'iiri cr]rllili!i!ltclti cagit)g s],stciit.s strch;rs
I-lors{rrll iriiits.,.lgr*ti citg,::}, piaccd i;r ventilaicd r:ilclosLu"cs r,r solid-
u all aricl br.ittoil.l .rilgri! l-riirc.rcl on ltolclilg r:icks t-:r.;Liipltr.rJ rvilli
tilit'ur ioltt irruilt:iii,-:n i.Lrrrlts :lr.tii i'rtf'lecli.rt.s tl:ai rrrc- lrtcliL'C irr lr

specialiv ricsirttci;rr"rl irr r', liich rll pcr':-r,.-,nnel irra t'rllli.!irrrd t,J vt'ai.it
r )llr'-l)ieur. ir.t:ti:r ., lrr'L'\\:il,-' )i:t1:

Allcrnativc !tl,t,,:t!l:r irl' i'.tnl:iil.rri*:rii rilL!iilllillli is ltossihlc.
Expcri ntcrrial itlt--;ji:riLirc:r il', ci., !irg lt lti:-rt-r,.eclol sr,:,ltt.u tlrat
plovidcs a ol.-sr.i:ri1 !ri:tlrcr li.r', ri ,-ti' hioiogical contairrrucnt th.:ili
thil1 spccifii:d crilll ht c{iilriticir{i ilt 1it. tJLrl lauiiit"'i Lrsirrg

cotttaintlerrl fr:ilrinr'Ira1r1 i"r,:qLlii'en.i*irii, specilied for the lJl-.-i l.:vel c,l'

ph;'sicll cr it.ilri n i'r lirtt l.

-1.1.0.1. (lunlairxtrrnt crlu;lilncnt :

,\ll pt"trccrlril'r:.' ri iiiiirr llir. 1';il-'ilitr .,r iilr ;rr:ctrts rrsr,iglre"l ro lJi_j lri.,:

c0tttlucicd irt t1:,-: {- ilss"lil bir;!r,.rir:;rl s;rfi:tr clhiitct. trr iii ('las-c,l rrr li
hiLtirtgit-'irl sll{rrll i-.;i-.j;1!rl'. iij,.rii irr cotr.iuriciiorr t iih {rrtr-lir'.f rrt,.itir,.
11i'iS:.Ltiit llalsfiit!,iil i,rr:i:',r'trlii.:iitL! l',,. t iii'a 5ulitlct-1 \,\cti-'1I.

J Lh.r [-altortrton Iiiejiilic". :

f I it, t.1,.r ir'i. ir,; 1.\t... i :,.,..!: i..Ltili-r uuil:i:l: rri ..lllt., .l \,.; .ti,;1.
i.rrildirt.l ol' it .'i{riii-i.t iicrir.iic:rlci:l rind isollrlccl 7t(rnc \\ iilrin ;t

l'lrildiri!:. (ltlltr lrrtd ittrtrr"ihungc roollrs scparirttd b_1. rr slrouer rr.c

lli'ovirlr:cl iot' ltrt.sotlrtt'l cntcr-ing and lr:lvirig tltc l'aciliti. A cloLrblr'-
rli;r:t ;-iitt,.rallirc. liirttiulrtiort clrlruher.. r)t' r'entilated airiock i-i

i'l',,i iii':ii i()r' lli.tt:u!te rtl nr.r{cr.ials. sLrppiics. rlr erltripincrrt tiltt i:
,,'ri l-.i'.;lr,tirl irttrr ll;,.: ilrcilrtr,tlrrotrglt tltc chenle roont.

ri, \\'.rlir. llort'. ltttil cciiirru: o1'thc laciiit_\' alc collstnrctcd to torrn a

'.r'iti,-'ri tltiirttll siteil llrlit l:rcilitatcs ltrriigution irnrl ir lnirnlrl artr.i

!;j)r,'.ll-ir;.i,.rl'. 'l ir.- irtt.titttt! :ttt-litec: itt' iiti: sltcll lrrc rc.\iStrnt [\)
rlr:liiil: .lliil ,'il,-'tttiiltl: iiiLis tuerliiatirrg cii.rrriirr lirii,i

xi.

XII.
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iii.

ClCCOlltallit.);itigtt ,.--i' tltC iiri:a. ,{ll pcrtetratictis itt thCSc Stl'tl''lI.t1fcrS

and surl-acr:s ale scitlecl. Anv draitts in tlte floors shciulci cotttairt

it.ap:i i"iiiecl u,iihr a cit*tlrical disittfcctant of de t'ttonslt'itt;-'rl r:lTiclct'

against tlte t;irgct tigdnt at.lri thctsc are COIltlecrtcd ditecllt'ttl thc

lirlLriLl u rSte dcCOtilall.lillill.ioll s)'sle lrl. Sclr er alld Oti.Icl" \'elltilati{.)11

line ,s cirrttaiir t-iEPA iiltcrs.

Irrtcrnlrl ttrcilit.",appliatt.:es. sttclt as Iighl fi'ltures. air ilucts lllil
rrtiliri, pipes ;iir Jrt ap.!rlil til tlipirr-'li;le tltc httrizclt-ttal srrrl2ce arca

Olt il'hich dust cen scttlil.

IJencli tups h;rve SCantiess Surfaces that ltre inlperrviotLs to \\'lter

i.lltd resistiint ti,r acids" alkalis, or.qanic solvellts alld lnOdelate lieaf .

[-al-rrtratitr']' i'untitr-n'e is tniiijc oi' sirttple and stllrah' lnLltcl'iill altd

Spitccs lletrvcr,.n bcr:clrr:s. erbineis itnCI cCltiiplllelll it1'* a[:Ces!iiric iilr

t l.'ulrttt!

A hancl-r,orisirirtg sirtk t)frrrrittcd by li.rot. bl clhou" u-iltltoill;iiic:ill\
is pr"u'.icled nr--ar the dr.r(,:r'()f-eiich ixboratory roolll in th* i'acilit,v

lf there is a certlra| \'iiCLtLltn s-vStel.n. it does ilof sclve i"l!'L';l:. (rLlt)ide

the I'acility. in-linr. f{EI'r\ tlltcrs at'e placecl as llei}r as prilcticilbic

to eacir ilsi-:;-roitit ot'scrr\ice curck. Filtcrrs are irtstalled tc peflllit iil-
pi;rr:e dccontanliilaiicln and t'epliicctliL'ili. C)th.rr iicluicl illjd Sls
serYicds to tilr iircilitr elc llrotuctcd ll! dcvii:cs thltt ilrevcnt
htir'kll, "r .

If ii'atet iotttrtaitts u1'.r f-1!.o\ ided. thc,r' arc foot-oilcrated alld ald

ktcated tn the tacililr colriclors outside ihc !ltroretor"'. T'he u''ltct

ser,,,ice 1o tlrc htrrntain is not C{)tltteCtCd tLt the l-'rackil(l\\'-pl-t)ltlCtfJ

Cistribuiion ulstclll sLlplllYing \\"1i.qrr l(.),i1^ llirr )!.ittul \ lrltr.ts'

Accc.ss rloors to thc iaboratrtt'r,;lt'r'Sc:li-Closing lllld can l-rc locLcd.

AII il in"lou's ,-ri-t hi'e;rkrgc l.r'sisti,rllt.

A cloirbl,-:-do(n'eLtti)Cliivc is 1-rt'or iiictl tbr clccotlt;.ttllinlrting nt;.tlctials

passittr ogt ol thc l'.rcilitr'. 'lhe aLrttlclare door. r';hich optijt to ihi
area extcrllal to ll.lc illcilitl'. is s':ltlctl to the olltcr \\'all anJ

aLrlouraticall)'COtltrt)lled -<r-r tltltt lllc ottt,<ir-lc cloor cltlt hc tll.rr:r:i'-i
onl,\,aftcr thc aLrtoclure "slcrilizilti,rlt" crclc lrtt-< bcctt L'olrllllelfd.

A pass-throLlgh clunl, tank. firntigatiott clilrrb.r ol'all d.iLlivrllflll
(lL'cOntluniiuttioti IltcthOd is pror iiltrc! st) ll);lt l11.1iari'iitlc illlr!

Cqrrillrnent tltxt canrl()t he [[!.COttl.tit)illittr.l iit iire ;tuii-,e l11ir,i;;1p hr

su{rlt-r rr:r'not ed l'r'trrtt t.hc taciiit-r'.

iv.

viii.

vi-

ix.

\.

xi.
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xu. Liqrricl r:i'flLir:rrts {-r'orlr ial-.or-ltrli'r,siriks. hrolo;:ii:rl sal,rlr ciibin,-:is.
['loors anri &rit!)cla\ c i:hrrlrrhr:r':, iire ilee oirtarnitti;rctl i.r, lteat
trerat|r1a!rl llelilrc hi:ing rel,:ascil {'ir.irrt tlril r.nlrin,urn r.r;rr!-il,pr.4cnt
lucilitr . i,itliri,l \\ iri\tcs fl-orr.i sliu','er roorrli unri tr-riir,.ts nra\r llc
Llcc(rilt;ilrin:.it*d ,.i itli cltcriiical cli-riiilccrlirrts or Ir1 11.r, irr rlrt, liiiLiicl
!\'astc elccorrta[.tirrari,rrr s).tt:rr. J'lrr' pi'occclrlr..' irsr-cl icr irr:at
ciccrutarninrrlion o1' liilLrid ri astes is er irluirteri rnochltni.llll :.rnd
hiologicall-t'hr using a ri:cording thcrrnonrerer lirld lir indicator
rnir:roorg;rrrisnr with l du:{int.:tl lrcat susr.repiihiiity pefter-n. [1 liqLrid
\iastcr-\ ftrrnr II'r; si'roiicr rooi-!l rrc ciecon{ar.ninrlte<i r.ritir elic.rnical
C i si n f'ec taltis. r ht-: c ii,enr i cll usr:d s hou ! d ha vc dr:rnotrstrliajd r: l li c;lc l.
lcai nst t lre target or" i nr-l i caf i oir n r i c rr_,orElt n i s r-ns.

,A.n iniiir.'ir"lru.ll sLrppl-r lncl exhuust ai;- r cnrilaf iorr s'srerTi i.s

111,,r iJ,'il, l'lr-' :r.1r11r 1111ri1rr;1irt. 1,s.*'5..11;.; tlil'lr,r.r,ltli;rl: lrr.l otlt.i,l..
of lhe facilitl' rr,-"', a'cl a*:us of hicire st i-rcittniiirl risk .,r'ithin thc
iacilitr'. N{anonri:rels al'e riscd to !cllse prcssiire clif,fi:rerrtials
hrrt\\'ccn a,.i.iac,:nr artas rrr.rint;rincd lt dif lcrcut prcssr.rrC l,:r,els. lx a
,\ystcnl irialfurrr:tiorrs. llic lrianoriieters sor-rnc'tr an;-ilanl.'tr'ire srrpplr
arid criluust aii'1-io'r is !ntr:rlockrcl sounr! en aiarnr.'fhe sLrpp!1. lincl
exhxust airflor' is itrtr:rlockcd to assLrr.rr inq,al-il (or zer"o) air.flr;r,i,.at
all times.

'riri t:rlr;.ri.rsi li;'fi'i-.:n rhc firciliti,i: f ilteled thr.ough F{EPrt l.i ilr,:r-s
itrtrl discrhiii'gld ro tlrc or-rIsidc so tll;rt it is ilispcrscc! u,.i at ll.orrr
occupieci hrrilcling,i urrci riir iirraki's. \\'ithin tlrc [rcilit; " thc li]ter.s
lrrr: localed as nci.ir rhr !ubolatories as practicahic in ol.ilcr to reduct-
titc lcngih o{' porcnt iall-', r:onirrntinatecl lir ,J,rcts. TIte lihcr
charrbcrs arc dcsiqncil tt-. ailorr. in sitr: il.:contarrriltrlion belore
fiitcrs rrc ranr()\cd rn,l l{r i'rcrlitltc certifilltirrir tcstiii;r,riLrr tlrr-\
r.rle ruplaicd. (',.rirrse filtcrs anti Htlf)A l-i lir:rs lii.r pror id*ci t{) tfap
uir sLrpplicd to thc iai:ilit,, in orcli:r.to ilcrr:;ls. thc iii,.tirite ot- thc
crhuLrst Htrl'}A fiitcr-s;inil tr) pr()tect tirr'l air suppi.",s,\stdlr slr,,rLricl
ltit'I'r1'1"511,".q irct,'t;tti: rirthirlanccii iri titc l;ih,.rr-liIilt.t,.

r iii.

xir.,.

x\/. 'l'lrc trciiLcri c.rlraiisr liir llirrn f'lirss-[ o; {l biological sir{'ct_r,ciilrirru-ts
clrtr be disclrlrl'g,.lii ittto tlri lliriiratorr r'(-rilrrt rrn\ ironnt,.:ltt lr' .rirtsir-le
tlilough tl.rc f;iciliir air erliarrst s\'S[r]nr. lt crhairst air-il-onr ('i;rss-l
rlr'Ii bi0lilgical slrlct-r cahirtets is rli,-.ch.rrgr:ri irrfo thg lrrl-rttqrt6r,r,,.
llte cabiur-ts llr'a tcstcrl lnr"l curti!'iccl at (r rrontli irrtcr.rais.'['lrr:
triiausi rril il-r,nr ('l;r.rs Iil hiirlirgiclr I -',,r[crv cll'rirrr-'ts is discir;i::rd.
r,, illtottt lccili:tilutiitn iltr-oricir [\\,r] q..rs ol FlL,l),{ tillr,r s rit sct.ir:rs.
i tii thc lucilit., c:,lr.irisi irir- svsr.:r'1. !{'tlir: tr.:liir:tl er.lrriisi ;rii. j,l-i-rrrr

rrr'\ ill llt.rlr.r ciiilirlr'is i., rl i:ril:.ri'!i)il irr liri olrLsid,: ilrr-,rLri,!t tir,:
i;ri rliir i'\li-rll:.1 ij;l :i-\:\tir;n. Iir1' ,1-.'-,"-'- (.].\iriilr i ;iit' is Crrilr.,:!:i.ljrj tL)
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tltis svstilr in a rnarrner Ir.,q. thirnble ulrit contrcctionl that avoicis

an1, interferencc r.r,ith the lir balance of the cabinets ot'the I'acilitl

c\lurtt.I lit .r sle rtt

x., i. A spccillli rl,::rigneii sirit area ritur br: l,.tttviclccl irl thc' flciiitl'.
I'Ct-r,trrt.'i rr lid g;11.'l iiris .ttClr \1(.tl ll rrllr'-lrit'ed n\)5iil\L' I)lc\\Lir'e
sttit tiirit is vcntillted b,r a iiii-sirppoit svstelrl. The lilt-sLrpport
s-vstern iLlclucles alartrrs and enrcrlencv blckup irreathing air tallks.

Enrlv to tliis iirel is rltroLrgir an airl'xk titied uith airtight cioors..\
ch.:r:rical sho,,ler is provlited to deconlartiinate tlte suriice of the

suit befcx-e the r.l,orker lL.a\Jes the area.'lhe exltau,.t air fl'orn tlie
suit-area is tiltered by,,tu'o sets o{'HijPA filter-. instalied iit series.

A ciuplicate [-iltratiori Lrnit. exluustr fan attd an automaticalll'
starting clilcr$*ilcY lrlo\\irl' sottrce are il'ovided' Tirc air pl'esstlre

ivitlrin thc suit atca i,i lotr cl. tilali that in ainl' ad.iacerlt area.

Emergcnc_r ltghtirrg lnd cotrtrunieatir.rtt s\steil'ls are prol'rded. ;\ll
penetrations into the inrcriral shell o1'tlte suit area are seaied. A
clou[tle-door aurt,.cllve is prclvided fbr dccorttat"ltinatitt-e rvastc

lllaierials t<t bc retnoved {l'orn tlte suit alea.

4.2. Biological containment :

In cousiiiering biological corrtainurent the vector (pla-srnid. orgattclle. or vit'us) for

tlre rDNA and the hlrst (bactel'ia, plant or attitral ccll) in u'hich the vectr-rr is

prolta-tated in the laboralolv lr'ill 'oe ccnsidcrcd tclgetlter. [n atr]'comhitiatiott o1'

Vecrot'ai;cl itost. thc bioi0gicai curriairrrt.teiit lltilst lre clt'"tsett ol'constrtlctr:d so that

ihe lclllr--iving t)p.s oi "'esc.rp.:'" rilc lniirinriz-cd: (a) surrival t-,t tlte reclor itt its
Irgst oirtsi,Je thc ll[,.tiraton and ( l"r) transil-rissii.rn of tlt,: \'cctor l'iot.t't thc:

propagation hr'rst tt'r othcr iton-laholatorl' lrosts. Thc l'ollolr'ing ler.'els oi biological
containtrlctrl for hi.tst-i'eclor s\stelljs (li\-i ior prtikarl'oli:s 

"r 
iil ire establishcd and

specii'ic crittril u ill depcrril uti titc oig:tiii.sttrs to ile Ltscd:

i. HV1. A hosl-i.'cti-'lr s-\'slcin tirxi ijLlurcs ;.r tttodcrate Icvel oi'

containtnent.

Speciiic s,r. st.:ilr5 iolioir.
[,Kl: l'hc irosr is el,,rii]s F:. coii K.ll - l(tl or l dct'i iative titt:r'eof"

lnd rhe \cctol's inclLrdc nclrr-crori.ir-tsativc plasrnid (r.. q.. ['S(-l{)1" ('o
(Ft or clciivltircs tlteleoi'arrd l.rrilnti ot'bacterioirlltgc sticlt lis

larnirda. 'l hr L:. coii K-1) hosts shoLrld nr]t u(lntairi conligul'alioit
pr'0ficrcril pl.i:'tr1idS. u lrutltcr titt()lr[)rl1(-)Lls or i;it'-:graiteii ol'

gcnc ra I i 2,,:r,l { ilirt srJ r,rc i r i g 1-'}la 9es.

t)thcr' ['{\/ I i-lost: i!ii{i \cc:t(}rs sliall lre. ;.it li t:'tittilttttti} c()liti]ar.tl.rlr
irr cont;.trlrn,-riit to [:.. ,;oli K-]l rr ith ;r rtllr-iot.tiLtlrlir',:t F!a-..titicl r:r

ha.'1,.'r'it,l.riilLui \ Lttiot'. -[-irr: Llut:r 1.o hc e oit:ir,{.]tL'(l altcl li trtec}:tttttstti

1',.rr lt1-rltlor ll o1 ,r11;11 il! I -(-\ slintt lir'rr iir':ct-ii'rtrii itt 1it.l .'\.litii:x- i
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ii. H\r2. These are ho:;t \ril{()l s-\'sterns slro\!n to proviclc a high leicl
of biological contailtrttnI as dcrnclrrstratecl by, data fr.on: suitahle
test perfot'nled irt fhc labolatorr'. Escape o1'the rl)NA cither ria
survil'al of'thr: tit.si-ittisttt-s or via transrnissii'ln c.f rijt\A io oihcr
orsanistns shor-rld bc iess tiran li l()-{ irnrJcr spccif iril conditions.
lipeciiic s,\,sterns lre r: IirlIorr,s;

EK2. For E,K2 h.st 
'ect()r" 

sy'iems irr which the 
'ecrr,.r 

is a
plasrriid" Ilo illorc tlian clne irr l04 hclst cells shouicl be ablc to
pcrpei.uate a cloned l)NA frasment under tlie specified nr:n-
perrnissive laboraiorv conditions dr:signec] to represent the natLiral
environmerit. eifhbr.b),suri,i',,a1 of thr: original hr-tst or as a
conseqLtence ol transrttissiorr trf (he clorrcd DNi\ fi.agrnent.

For EK2 hcrst veclor svsterr in nhich tl.ie yecior is a phagc. nrr
n.rore titan one irr 104 ptrage particles slroLrld be ablc to llei.pcti.rlrc a
cioned DNA fi'agnr*nt rinder the speciii*cl nun-pclrrnssir c
lahorato'i' condi{io,s ciesigned tLr reprcscnt thc natural
L'n'ironmcnt. eitirer h,v survi'n,iiJ of tlre or"iginel host ol.as
conseclLlence of transrnission 0[ the cloned DNA fragrnent.

For EK2 hclst r'ector systc), in i,r,hicrr the r,ector is a prragc. no
more tilan oite itt 1{):i phate particies slrouid he ahie to perpeiuatc x
cloned DNA f ragntcnt itttd.'r' tl,e specil iccl norr-perrnissii,e
laborator,r,' conclitions desisnecl to rcpresent the natuml
ct-l.u'irottt.tlcnt eitltc;'(a) a-c a ploph;rge lin thi: insc-rtecl or plasrr-rid
forrn) ilt the laborator,v lrost used fol plra-i:le llr'opa!irtion rrr 1b) h1
sun'ivittq itt ttatttritl ettvironurent arrcl translerlins a cloned DNA
li-agment to other hosts (or rlreir rcsidcnt propl^rilsesl.

.1.2.1. Organisrns of difTerent sal'et1' levcls :

orgiinisrns of iiifi-erent saletr le-r,.:ls u,itli their respcctir.c risk groiip\ are
l,i, rvi,.l,.'r-l in,\rrr;e...-i

1.2,2. t.-crtil'icaliolr of lrost-r'cct{}r sl.stct:is :

i. Rcspott:;itri lirr. I'{\'i s_r'stcrr.rs oiher rlrrn F-. ci-rli K,i riid lJl it6sr-
v(r.tol' sl'stcl'll! h-]ll\ ll()[ l.]c dir:i;!jlrlltecl as srrr:lt rrntil thc-t Jlrr c ['r,:cri
ccitii'ici-i h-t' the cliuitl.r.:r'son cil- th.r N('[].,\Filliclriotr liri
ir':i"tit'ic;-r{iLrtl ()i'il l.i():l-\'act(}r :rYstant slrttuld hL, \\ riltcll ;rilrl utltlr-r-'sr
to:

-[ 
ir.' ( lr,rii lrr.r,,rl

Ntii(rit:.il -lt.clrrrir;.ri 
i. r,liiitiritctt ,rrr l:iiii::lt li,ti (\('lJ l
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ii. I,lost-vcctor s.,,,stcll'ts that arc pl'oprisr,ril 1'ol' cetlificittitln u'i1l be

I'ei'ic$'ed bv tlte N('lJ l'nor to {iris' i} rc\'ie\\'o1'tlrc dala oll

collstructiori. propcrttes ancl tr.stitig o{' the llrr.rposed liosl-r'ectt-rr

. s)sicln .,r.ill bc nttcle h), a u'0r'king grollil colllllosed of ()lle or tnorc

tnellllcrs o1'the N('i] ancl othef prlsott cltosttt hccrtttse clf their

L:xpeltise in evalLi;rtin-t sLrcir data. Tlre N('ll u ill therl evaluate thc

,.*port 6f thc- r.r,orking .rror"lp lrnd an1' other availltllle infortnatitln at

I Iegul:ll'lnecti:lg'

The C'hairperson o1' the N('11 is r"rsponsiblc {bt' certil'icatiolt after

receivipg tire advice o[ rlre u,orking !.rottp. Minor nrodificati0ns o1'

existing certified h(-\st-vector s)'slet]]s. i.e.. those o{' rrrinitlal clr tlcr

collseqLrence to the p[opr]]ties lelcVitnt to colttltinmcllt. may be

certilied bv the NCIS Cliarrperson'

iii. Wherr a nerv hosl-','i:ctor s)'steln is certil'ii:d. NCB sends a notice of

the certilicatioti to the appiicant and to all llJcs and publishes it'

(iopies g{ a list o1-iill i:unently celtificcl llost-vectof sYStenls nia}'

be obtained lrom NCIJ at an)' tinlr-'

iv. 'fhe NCB r1a1,. ar an)/ tiine, r'cscirrci tlre ctrtil-icltion r:)f alty host-

vecto1 ,yr,*-. If certificatioll of ht)st-\,rlctor sYStrlfir is rescinded.

X(lg *.ilt i,strr"ict iit'cstigators to tialtsfer cloned DNA into a

diffe-rent s).stent or Lrse the clones at a itir:her ph1'sical cotltaintnelrt

iei,el Lrnicss thc N('B r1e{crrnines that the alreadv constrllcted

cIorlcs have adcclttilte hitilogicitl cotltaintlre rtt'

Certification ol- a gir,en svstern ciots ttot e:;.letlcl 1o rrtodilicatiotts o1'

eitl.rer the host or \,cctLrr cornpolleilt of that s)'slell.I' Such rnodified

systcms rnusi br: in.1Llpcndentl1, certiliccl bl tlre NCB Chairpersoll.

if morliticatiotis urc'trlitlclt'. it tnaY onll'b" llecossal-Y for tltc:

inr,estigator to suhniit dlta shou'iirg that tht nrodificatiot-ts ilaVe

eitlier i1npro.,,ed or noi imprlirrd the n:aii.rt' llircrlotl'pic traits on

u,hich tlie contairrtelrt ol thc s'stcitt.!.pclrds. Sirbstatltiiri

rnodilicatirtps t11- a certif icC s\ slc-n'r rccliiile tltc sttbtltissitltt tli

cotrrPletc testing datll.

+.2.3. Data to be submitted I'or certi{icatio:l :

i. HVI svstems otlrcr tlran l.l. Coli K-12: l-hc l'i,,iiou ing t1'pes o1- data

shall be suburirtec!. rnodil'ir:d as appropriltt lor titc pafti(--ular sYstcll]

heirrs cotrsidtlrccl: (i) a dr:scliptiou oi'llie ot-gallisr.l.l ittld Vector. tlic

strain's natural hrrhitat uu(l rrou llt rcrlr-rirctl'rcrlts. i',s phYsiologicll

propertics. pltrticuixrl\. thr,r:l l'e llrtecl ttr iLs t'tilirltlLtcliolt lttltl sLrt'r'iIal
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alici tltc' l-nccltanistlrs l-.), ll'[riclr it erchattges -gclletic inl'otr-Ilatiolt: tht

range o{ orgunist'rr rvith uhich this or-sanistn ntlt'lnallY cxchatlges

gcpetic inlgimatiorl alicl u'hat sort o[ infortnatiotl is erchanged: atlci

,rl relcVanr inl'orrnatiilt't on i1s pathogenicity or tt'rxicitl: (ii) a

di'.scription of tlre historl' ol the particular strailts atld rectors to bc

r"rsed. inclr-riling data on an)'tnr,ttatiotls that render tlris organistll less

able to sLrrvir,*e or ttansmit getrctic information ancl (iii) a general

descnption of the rarrge of experirnents contclnplated witlr etnphasis

on the neeci for dsvL:lopin-il such tln HV I sYstem'

ii. HV2 Sy.sterns: InYestigators planning to reqllest H\r2 certification

{orhost-\,ectorSySten]sCanobtaininstructiotlstr.orlNCB
concerning data to te submittecl. In -9eneral, the follou'ine types of

datl are requircd: (i) clescription of constrtrction stt:ps witI indication

of source. properties and manner of irttroclr.rctiott of gcnetic traits; (ii )

c.rantirati\,; datu o, the stability of genetic traits thlt contribute ttr

the contaitrtnetlt of th,3 system: (iii) clata on the survival tlf'the host-

Vector systeln r.rnder non-permissive laborator;- conditiotts desigiled

toreprcsentthe'relel'antnaturaletrvironmentl(ir')dataoll
transmissibility of the vector and/or a cloned DNA fragment utlder

both perilissive ancl non-permissir'e cortditions: (v) data on all other

proper-ties of the system rvhich att-ect coutainment and utilitl''

inclucling irrforntatiori on l,ielcls of phage or plasrnid nrolecules. easc

of DNA isolation ;-rnd ease of transductictn or trlnsftlrtnatiotr" ln sotne

cases. the investi-sator lray be asked to suhnlit data tln surviv'al and

\,.cctor transrr-rissibilitr- fi'om experirnetlis in u'hich lhe hosr rccttrt is

fecl to laboratory, animals ancl hurnan subjects. Sr,rch iu vivo derta may

he reqr.rireri to cottfirm the valiclit,v of predictin-e in l'ivo sttrvival ot-t

the basis of irr yitr"o experirnents. [)ata tnr,tst he suirtnitted in \lritirlg

to NCts. A periocl of l() to l2 ueeks is normalll requirecl for revierv

and circulafion of the clata. ltttestig.ttor: afe erlcol-ll'aged to publish

their data on the ccinstruction. properties ancl testitlg of proposed

IlV2 sl,stents he{'o1c tlte svstetn is corlsidercd b1'tht-'NC}J apd its

srtire ortt ttt iltec.

4.3. Irhvsical containment fbr large-scale uses of organisnls

contain itr g recombinant Dh*A nrolecu les

T'his part ol the gLridelines specifies ph1'sical cotttaitttrtcul ttrcilities for lar-tc-scale

(for c'orrrnerciai pLLrposes) research or prtlduction invoil'irt-g viablc orglttisttls

containisg r[)N,.\ tlttlecules. It shall appli't1l large-scale t'escarch or prodlrctiott

actii'ities.
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ii. Clultut'e [luiiir icrcr'pt as alloivr:d ir:.].i.f.-lt sfuali not hc- ;entoyi_-(l
trottl devisr.ii r}sIctli oi.t){lrer prinilir'\,uontainr-ncrrt cqLriilrni6t
Llnless thtl via'ric clt'.9attisrtr.r conliiining rDNA nrolcculc-. Irave bcerr
inactivated hi, I ralidaiiorr i*ai:ti r,;rtion pr"ocedure. A vaiiJaricrr' inactiYiltir,,,.,,rrrrlrrr-e i.: onc thlit has Lrecn dcrirurstrated ro be
eflccti vrr r-rsin!, thc: organisrn thar r.r,ill ser\rc as thc i:o-it iirr.
propagatinc the rlitiA inolecules.

iii. Sarnplc collcclion frotn a cltlstrd s'{stcm ald trensfor-rirrs cirltLiic
fluids lioln clt,st'tl sv:lr. IIt to anol ltcr' :hlll he tlr,rre irr J inJnnr.,i
whiclr minittlizes the release of aerosols or conianrinttiorr r-rj'

e rposcd surf;r.c.. 
r

ir.'. ErhaLtst !.1\ei l,Jirlr,\cd llrllll a closeil s)'slctn i-)t othcf piirrier.r
cotltaitlme.t.tt ecliiiprt:c;lt shall be trcatei b.v illters tlrirt havc
efficiencies ccluii'altni ro lif:PA iilters or hr,tilher ecluivaleirr
l'rt'oCccltrt'r's i,. :j . iilCittjlllll,!nl tl rttinintiz,-' tlj(, rL.ir.,l_rs(, of i i;r[rl;
or-[anisms corrl.iirring r Df{A n]ole cuiijs.

v. A closcd s\',\tctit Lll .rtir.'r'priiniirl,crlntai:.ilnen! rhat has helcl viablc
orgatiisrlrs cofilailtmcnt lllNA rnolecules shail not be gpsngd 1br
t.naitltetlitttcr: oi: oth*r-purposi:s unlcss it has bcen sterilizeiJ bv a
val idatccl strri I ization pi oci:dLi:-e.

Vi. E,nlergc'tlcr' 1tl:irtls litiiitir"td tL) cLr\ ei' accicicllal sllills aprl 1..trsttpit.:l
cotltat]]itt:ttirrrr sltull rrtcludc rncilrocls alrcl procerlirrcs for hartrlling
large losse's of ci-rli,,ir"e i)n an cmergcncr, hasi-s.

,{"1.1.2. ll[,-21.S Ler,el

i. ('Ultr.r|c,' il j lillrlr' r'ii'!I.iili\rns ccrxainirr.-L rD\A rntliccuics sl:;rll
bc hanr,llcd iir li clos.:J -',.\ )tcn.l ic:.g.. ciosctl r.r:sse I usccl firr
propagiiiiilc iild gnrii ilt'i cultt-ir..:i ol othcl prirnalr corrtainnrcrrl
ccliiiPnrciri (c.:.. {'!1.;,,, Jll bioLrsiclrl sulet-r clrhine t cirlrtuji,. .r,l lr
celltt'i1-ttgcr ttscii to llt(l,Jc:s crrittric fluidstricsi-trrcii trr Ilt'c\cnt tile
r:sclllc ul' i'ilihlc organisnrs. \'ttiunrcs lcss than terr ( l0) liter-s
rnlr hc lruirdicrl oLrtside of l closecl s\stcnl ol.othc.r priniur-r
corrtuinrrrt'r'it ci[riyrrncnt. providccl all phvsical contairrnrerrt
rr)[luitcnlcn(s sltttcif ir-d irr scctir-rn l .-l at-c ntet.

ii. ('trltLrrc fluicls (trucPt irr ulltriieJ in section -j l.l.j)slrail not bc
rr)lloVcd l'r'orn a closcd s\ stenr ol tlllrcr prinrar.-\, col)tainllrdnt
ct;Lriprncnt turlcss thc r iahlc organisrns crlntaining rDN,{
rrrolccuii's huvr-' [..:e rr ilrlictir.atccl ir\ lr r llidatei,j inactir aiion
1l:'l; '-'gl ir 1' ' .
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iii. Sirntple coliection frorl a closcri svsi..nr. the acldition ol nratcriais

to a clos,.ld svstcnl lrttd thc ttitn:ili:r ol'citlfut'e fltrids 1'r',rttr otit
clos.:d svsk:rn l() lrlotiicr shail hc dr.iltr'in a nlilttnel tltiit pre r'eltts

tltc re Icase o1'llar,l-rols cl' e olltittttittaiiott itf r:lpllscd sLti't;irts.

rl L.xlrutrsl gascs rrrltovcd 1l'i.rtti lr t'li:sed sYsfeln ttl. oilttt 1ll-i tit.,t-t

crrnlaintticttt ccluiptnettt shail be tr"eated b1 liltcrs tliirt h"lr t:

clficicrrciis closc to UEPA filrcrs or L.) lrthet' criltiit aletii
procedr.trr:s (c.g.. irtcirrerlttiott) ttl ir1'g1'g1i1 tlie rcicr.rsc i:l-l'iatrlc
orgrrti s nts corrtai rt i rt g rl)N A rltrlecltles lo the env iroll 11'lcllt.

\'. A close systernr(rr (rlhtl prirnar'r cotttainttlettt ecluipttlent tltat ltus

h.:ld viable organistrs containirtg rDNA tnolecltles shall nr.rt be

ope:ncd lirr maitttenarrail or otlter pittposL:s utllcss it lras [,rceti

sterilizcd ht, r validatcd stcl'ilizati,.rit proccdiit'u.

r i. Ilotatirrg sr,als lritl otliel nrechrrrrical dci,ices ;lilecilt as5r)ci;ll.'Li

r,.'itlr a closed svstcm used for propatatitrg tnd 
-ttrrr'.', 

tttt' \ iehlrl

organisrrrs cr.rntainittg rDNA rnolei:ules sllall be ltrll;'cttllusr'cl itt

\,'entilaled htiusing-r th&f are exhausted throirgh filtcrs th;rt hale
e fi'iciencle s equivalcnt to HEPA li ltt-rs (ll tltrouslt otlror
equir alent treelrnent dci'iccs.

vii. i\ closed sl'stcrli,/contlinrlent cclLriprttent used fbr propaglrtrrtg

lnd urcri'ilrg 'riable organistns containing rDNA tttolccLrles sitall
inclr:cie rr.rt,rrtitorru; t.ir sctising de ', ices tital tttonitilr tltc itttcgrit-r

oi contajtrnrent dLu'ing ope ratioirs.

r iii. A closcd svsten.i irsr:d firr pr'opiigltilrg aud gr-ou it'tg i'i"rbic

ot'gattirir'tts contaittitrg thc rDN,{ tit()litcrLl}cs shall hc fcstt:d l'r-lt'

intcgritl of thc corrt,rinrncr.rt feuf trrc-s Ltsiitg the ot'gurtistrt thal ii ill
scl'\c ils thr httst tbr propaglting rDN.\ llloL-cltlcs. -fe 

"tiirg 'llll!
he conducted bciorc viable organisirts cotttltitting tl)N.{
ntolc:Ctrles lrrc introdrrci:d and itfir-r ilSsl.ltiul etrtit.tititrtcltt tiratttl"cs

hai c bccrr rnotlit-it.l t,r' r'ci.]ui'r:ri. I'r'iti:r:dLrt'as artd tttctlrods trsr'il itt
thc te-(iirig shli Il [-,.: ri)l)i.f)pr ilttc'1rlt.tl,i: e,-lLtiptttettt.lcsilrt.ttt,-l tcr
rccr)\ er,\ ancl ilctnoitstrrtit-rtt o{- th.' les{ rtrglttisttl. [i.ctlt',tds ol'

tests artd rL)sLllts shrrll br tttaitttaitrtrcl ott f ile.

ix. A closcd svslcm Ltsccl ftx- pro;rlrllrtiirg lrnd r:rou itrg vithlsl
organisnrs coutaining rl)N.'\ nrolccLlics shirll hc prlnlr,incllii-\
iclerrtified. '['hrs i,,leritificutirtn slutll b.: ttscrl itr lti t'.t()l'rl
rcllecting testing. operation and nlirir)tenilr.lcc unil irt iiii
doculnentatiort relatittg [{r use ol' titis L]quil)r.}tcrtl 1{}t. l'ir}ii-';ir.L il ()r.

prodttctir:rtt actir.itie s ittr olt irr.g i iahlc ot'fl.Lttislil. i'i)iri:,t;rirt:
r'l)\ \ I)loIt'(ttlt'.
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x.
cloSCCt s\'\tcr_tt d'ru t" '| tnolccltlts.
cotitailt vilble orr''lllIsllls cillltaitritrg: ri)NA

...1.3.1.3

:ri. [:tt',ct'getrcl pl;rns t-cilLiiiet.l io 
'i'r\'':r 

acciiletilal :illillt litid

pcrso,'cl ."_,,ii u,rrui,..'ii,r' ir.'u.t,rer'ocls rt','.1 rroccrlLtr';s

i or,anrll i n il ltt' ;;';;";t .f ctilturc orl xI) e,-nergeuc' l^'asis'

Rl.i-l.S l,ocl 
,

i. Cultnres of' viable ot'ganisrns cclntaining IDNA tlloler:ule s sl^ririi

be hancrled in"'o-.ioi".t sysrem (e.g.. 
-crrsecr 

vessels 
-ii,sed 

for

plopagating,,,jg,nnuingcirltrrres).olt,rllerprirlrarl',cotrtirintrrcttt
ecluipntent'"g"'?i"tiltt'iotogitalsafetvcabitretconternrrrg
ccntriflt-ec ""1''o flott" culttric ituiotl *'hich is tl*sigtted to

prcvent the esclpe of viabi.e, or.goni'''"'' \1olun'tes less tilan l()

liters tllal'ot'io'olfttf r'rtttsir-lc of a closccl slsteln prorided all

phlsical co'rtaur'."e"t recluiretncuts s1;eci{'iec[ in 5 3 1 tttt: trtci'

ii. Cultule fluids (ercept;ls allou'eci in sectiou 3'l t'3) sltall Irot Lre

rentovecl fl'om a closed system ot other primarl'cottaintnent

equiplnent '-'rrf"'" 
tnt l'rable organisms containing rDNA

molecttles't'J';.;t;"lnutii'l't"tt 
Lv a'aliclatecl ittacti'atiorr

proceriure A vaiiciatccl iuitctivatiott nroe ef trre 
'11 :ll:-: 

hrch ltas

bedn cil-ruorr"'l'i"J'itl r'" eflective uiing rhe orL:au'isttts that rrill

scr'c as 
'l.r" 

ltt';t:;'' f"'p'g'ri'''g the rDNA ruoiecr-tlc"''

iiiSatltlllcctlllcctiottitt:tnliclosetls).Stclu.ilreadijitionoi,rirrtcii.ils
to I closc'l t;t;t; alra tnt t'*"ttft' ol cr-tlturc f'lr-rids frotn ouc

closer] """*'tl'"il;:';i}t' 
shall bc rione in e rrarrncr rririclt

pre'erlts trt""'"it'o' ni'l*'tlsot' o'' tor.r"n-titlaiitltr of erpilscd

t rtl ['lt"'t '

rl.[lrlrir,.isr:]liSCSfJ}11()r',:rltl'orttacltrsccisYslelt]t]Ltlti.ritlrr]ltr;ii.r
ctrrltlirirrtcttt'tU'"'"'"-"t sirall bc r'r'crtetl ht lilte rs r"'lrich hllc

c,t.t.icir.ricit,s ;ii,l;i.,;',,, ilii:tl i filtcts ,r i^' .tiier cr*rirale rri

proce''litLr:s tt'''f" i'.'tl"t'liltl{}ltl 'n 

'1."tt 
tut 

''nt ::'t:'']::':l:' 
t'''"'"

ilrS:ttlistlrstt,,'"'i"l''trl)\'r'lll')lrLtllcst(lillecll\''lll)l'llllelll'

\'.\1|.r:r'tls\,-l..ll}'i,.ttiil.llr1irtt.rtrL('l,ltilltllllLlll.'iliti]'llt..tllljlltl
ltlrs ileltl \,ii,|l)lt': t)l.gilili:rrr. cr.,rtt-irrriirrr r.i)NA nlillccltlL.il ..1.,.iIi nllt

ilcilpi:ltcr'lfillirlaltillrrilr'l'Jt)fr-''iittrtrrttlllls'i:Llilir>!itir:itir":lil
sicliiii:'l i-'" :t r 'Liii'ii.'i'l :'1r:rili''-lrii'ill l)l'r'l'11-ltil''l
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vi.

vii.

viii.

ix.

i\ closcd systcn) used ltlr propatating and srori'itrs viirhll
organistns contailrins rDNA rnolt:crrlcs shrll bc opL:rirrLri:i srt thut
the splce abcil'e tlre cultr.rrt: lcvcl riill be ntaintaincd at a ptr-.ssurr

il\ lo\\'as possiLrlc. consistent u i1h cr,luiltrlenl dr,sig11. to rnail.ttirill
f lt.'irtii:r'il-r rrf t'ott[.r irttnr'!]l Iriltitnt..

Rcltating seals and ttther rneclurnicul rlevices directly associated
r'i'itlr a closed s)'stent riscd to ct-rntairr r.iat le ot'senisnrs corltliniu.*
rDNA nrolecules shall bc a".ig,r.a to f,.,"ri'i."lr,g. "r 

sfrrii t"
lirllt, enclosed in ventilated housirrss the[ are exhausted tlrror-rgh
fllters that har,e efficiencies ecluivulcnt to'l{EPA filters or
through other equivalent treatrnent der iccs.

,A. closed s)'stern r-rsed lbr 1'rropaguting ancl erorving r iublc
organisrns contairring rDNA l)tolcculits ancl otho' pr irnan
cotttainrneni equiprnent Ll-qed to coltlain opcraticlns ilrvolving
rruhle orsurrisrrr: contairrirrg rl)\\ nt()l('Lulcs ihlll irrclrrrlr'
ilonitorin-9 or sensing devices that n'rerrritt'l'thc intcgrrty of
c \ )r't I i.l i | ) | r le r I t r-i tr Ii It q ul]c t i.r[ I iln ).

A closed system used for propagatina and grou,ing viable:

orsanisms contrining rDNA rnoleculcs shall be testcd lltr
irrtegritl, o[' tlte containrnent ieatures using the orsanisrns that
lvill serre as tire host for propagatilts the IDNA ntolccules.
Testin-q sliull be conducted befirrc viable tirganisrns containing
rl)NA rlolecules are intrr-rduced arrd after essentiaI containnre-ut
fcaturcs h;rve bce n rnodilied or re pllced. Procedru'es rulcl

Iletlrods used in thc tcsting shall he appropriate fbr thc:

ec1uiprr1gll1 dt:sign and 1or rcc(lvcrv ancl ciemonstlation ol- tlic tcst
orsanisrn I{ccorcls of tcsts ancl results shlll bc nraintainc:d oir lile .

A cioscd svsteln rrserl lbr propar.rriltg uncl gt'orring o1' ritrhlc
orltanisrls crllrtainini: rl)NA inolccules shall bc 1-rci'rlanerrtlr
iclr:ritificcl "l'his identification slritli ltr trscil in ull r-ccold
r-ci-lectirrg tcstil)g. ()pel.ltioli anil rnuintcnance iuttl irr ail
docurnentatiorr relating to the usc ol' tlris ecpriprrrcrrl {itr rtscerctrr
prrtdrtctiolr acti\ itics irrr(]lVinl i ilr!-rir: L)tLiuil\il1\ i()ntuitlini,
rl)Nr\ rrolecrrles.

'l'he Llnivcrsal hiohazarcl sicrr slrall [rr: plrstcd orr caclr closcr_l

S_\ stcllt atrcl 1-rri ntaIr' c{rill.t iilnlrrti ('rlUiDiilr.t}t it ir..rt LisL:d ltl lioli-l
r. i ablc rtrgln i srrrs cor rttri n i I tp. I I )N.{ r'r :ol i,.i r.l l,;s.

x.

xt
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xll. Erner',{ency pians rc.luired lo cover;rccidcntal spills attd

personnel colrtallinati(irr shall iltcludi: rrethods lncl procedrrres

1'or hiindline iargc Ioss,:s c.f cr-rlture on a!r entergenc:y basis.

('losed systcrns arrd other ;rrinrary' cont;iiittletttt ecluiptlcttt used

in liandling cultur"cs ol' r'iahlc r:rganist.t'ts containing rDNA
rnolecules shall be locatcd rvithin a controlled area that lr')cets the

ibllorvi ng recluiretnents.

a. The c:ontrolled arca shall have a se.parate entry' area. Tlte

entry area shall be a dor,rble-door space such as an air lock,
dnterLroill or change rootn that separat.es the ccrntrolled area

from tire ballnce ol the facilitl'.

xiii.

h. The sLrrf'aces r;f rvalls. ci:ilittgs and {-loors itt thc contritlied
area -chrli bc such thrt tlrel'can ir,.-' r't:adily clcanecl and

rle conta nrinated.

d.

e.

Peuettalior-rs into thc' contlcllecl aret shall he sealcd to pennit
liquid or vapor phase space decotrtarnittatiott.

All utilities and sen'icu- r)t'i')l'ocLr\\ pipirrg and rviring entering
thr: controiied area shall !t plotected against conLutninrtion.

Hand-ri'ashins facilitlirs equippcd u'ith valves that can br:

operated b1" {oot. br clholr, or autornaticalll' shall be located
at each l't'ur.ior rvork atea and Irr:ar e'itch pritnurt, crit.

A shouer lacrlitr, shall be prorided. 1'his facility' shalt bc

located ncar Iirr- ccxrtrollcri area.

"fhc: controlled area shail bc desigricd to preclude reicasc of
cultr.rre flLiids outside tlre ctxtrolled area u'hclt and

accidcni;il spill or telcasc ll'ont thr-' closed s)'stetns or' othcr
pr,rria|r cr)r)lairlmt',lt crlrilprtlt'lll t|(.ctlr5.

The corttrolled area shall har''c a ventilatiott slsteln that is

capahle rri controlling air tntrr.cmrnt. The t't-tclt'ettrettt of-ltil'
shall hc irorn ari:as o1'loucr contattrit.tation potentiai lr:r areas

of higircr contln.rinatiorr p..itr:ntial. Il' the rentilatiolt s]'slcttt
prolidc-s positivc prcssurrl air. :u1-.plr. tlte s)'stelll shall
otle l-xtc irr li nrarrrcr that pler r:nt-i tlte rct'crsal ol tlrc direc{ion
r.l[' ail rttor e ini]nt i.rt- :lltli bc cclLripptd rt itlt ltrr lrlat ttt tltat

t.

h.
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\.\.ould he actir.,,ted $, llclt rev.er.sal in ihe direction of air
ll]overnr-nt occLlrs. The e,rhaust ai| florn the controllecl area
shall urx be re-ci.curatcd t. other xreas of trre iacirity. The
erlrar-rst air-il'orri tlie conirillled ur:a rrra1,.be ciischar-ged to the
c'utdoor's n'itlior-ri filtratiorr or otirer rlleans of el'tectivcl,r,
rcclucing an accidental aei'osol burdcn. pr.r,idecl thaI it carr
hc dispersed clear o1'occirpied Lrrriiciings and air intakes.

xiv. Tire l.liioivirrs pcrsorrncrl ancl cipelirtion pr;rcticcs slrall be
required:

a. Persorinel .,,,,'.., ,,,ro the ccintrollecJ area shall be through tlte
errtry alct speciiicd in Section -l. j.l.3.riii,a.

Persons entc,ir.rg tlie controiled a'r:a shail e:rchan-ge or co\rer
theil' perst-.nal clotlring r',,ith t,.,ork gilr[iellts srrclr rs
.iunlp5,11i1s. ltrhi,.rittor' c.Lits. paltf.s ,:nr-l sliirts. head cot,er and
shr-rg5 1;l. shoe co.u,er"s" On e.rrt fronr thc controllecl area. the
Iror'k eicthing l-,lii-\,i-.r: -stol..'d in a io:ki:r sL.pal.ate lrorl that
tisecl {'or irersoirii} clcthing r.r' di-cc.r'rleil for Iaunderirrg.
C'lotitiils slrall bc cicconiainiitai,:ci bcl-i.rre launclering.

E,rrtr'-v into the c,rrtroileri arca rvhcn u,o'k is i, p.ourcss shall
hc 

'cstricte'd 
to ih,se 'peiso,s r.eqLrirccl to lneet pro-qrallt or

suppoii neciis. Pr-iot'to entr_ir. 11ii pL'rsons sltallhc infbrmecl of'ihe lipci atiits llrae ticus. e ltle r.rr,it.\ pt-()celdLrrcs. ancl the
nxlur"C'tlf th,,' .,., ttIk conclrrctei.i.

Access door.s ro iirr' c'nt'trllcil ;rr.ca sl:ull lrc kept closccl.
excrr[)i i]s nccrtssar], l(rr' ilcce s:. ri lriir: ri 0rli iS irr profress.
Serlict' doors ie.riiing dii*ctir ro ()ut.l()oi's shall be sealecl and
Irtt|..e,] i, lrilt'rr,,r k i. irr 11t.()::i1...

l,crs,ils Lirrdcr ls -r'clr.s ol agc -silrlj n.i hc 1'rcnnittecl to entcr
tl-ic ci.ril t roi led ar,,';i.

'f irr'- uni'clsai hi.h;rziu.r"i sir:rr shall lrc lrr.i-(ied on entr-,y .cloor.s

itl llrc corrti,llctl lr|ca liirl ali iniern;i{ cloors i.r'herr lln,r,rvork
inyoir ing thr' ()r'slnisnr i: in Proglrss. 

-1'lris 
incltrclcs lreriocls

ri Ir.:rr ,-ic.ri-rrrtanrinltiori ploccdiir.c:r iLrr in pr'rgr-ess. -I'lrc 
sign

I'r():'ttii orr lhc tirlrv dt;,ri's to rire cor.r{r.ollcd lrea slrall inclLrdc
lr stuiiitrtiti of iilrtrt|s i;r trsc altr,l itcr.s,.rr.trtcl author"izctl i.r
t.tiit'i' il t. L, ]itii ( ;l ir:rl lrt C,t.

tr.

{i.

f.
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Perscns shall

afea.

i.r*n*tr. hands rvhen leavitlg tlte cotttrolled

Tlie controllecl area shall be kc'pt neat and clean'

Eatirrg. dirinkrng. smokine aud storage of food are prohibited

in the controtled area'

i. An effecttvc itlsect and rocleut control program shall bc

rnaintained'

k. Person *o'tlng in the controlleci alea shull hr' tt'aittt-'d itt

emergencY Procedures'

l. Equiprrient ancl lraterials teqlrirccl {br the tlltnagetlent cl1'

acciderrts invoiving viable orgauisms c'ontainiug rDNA

rrrolecules 't''"tt 
b" ivaitable in the controiled area'

m. T'lre controllecl area shali.be clecotltamitleted itr leculdance

ra,irh .rrrr,riril"a"!r*"at''"' lollowing :']ll:,:l,.other
accidental reiease of viable o''gal ismi conurining rDNA

rr tolectrles

lliological safetY cahinets

h.

.1.4.

Biotogitalsafeil'cabinetsareclassiliedasClassl'ClassIlorClassIIl
cabiircts'

AClasslcabir-retisavetltilateclcalrirretfot.pcrsolrnelprotectton.
alr ill ir iit'*' lt"''''i ;tt;)'ft'onl tite irn''r''it.l1" Tile t.r'ltrtt-tst atr

ilottr rlti: rirl'rrrL't 1'li'''- ti'it"'glu HFI'\ tilt''r' Tlris elhirtut i:

i:seclilt,t,,'ttupt"tit"ul''otttls:(ltri'ithiull-iviclthopcrttli'otlt'
(l,i v,ith au irrstalleci l'ro11t clostlres prauel (traving toin'5 inclt-

ciiaurclel'opt:t""g') ri ithclttt giores anii ( ) u'ith lin irlstllleil 1lont

cl,.rsurc p'""r tqitippti ttltri"'" l"-n-gth rubbe r sio'c-'' The lrtt''

rclocitv of tite i-'l-ta floli'ol air through the fLrll-riiiltlt opett

lront 75 ttet per tnitrut* ol grlater'

ii. A t.lass 1I cabirlet is a l'etrtilatcci cabinet tor pct"sot.tttel attcl

llttlCr.tctn.o'"t"t''t'it"t'o""opirll{:lolltri'ithitttr'itrdairllor\for
pcrsottrrcl p'ot"t:iit.,'-,r'"d Hip;'t' l'iltcrecl lrrss rccalctrirtr'tl

ait.liilri tut. ,'u'tt'tlt protcctioll 
'['llc cabinet elha''rst ail is i'iltcreii

riil1rrrgh, HUt']i'"lii',.;':ii';'ir;,.-tocit"_o]'t]rc inriai'ti flo''r ot

lr..rithr.clrrg.i-rlilr|.lrll.rricirlttlpcrll.r'irlitis75t.c.ll}).l.l1lli]tlir,{)1.
:lL':ll"r

I

I
!
I

i
t

+r.-.a-.*
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iii. A Class IIl cahlrict is a clos,:d-ftotlt lcntilat*cl cabintt l'i'grts-

tiglrt constrLlction. u,,h!ch prgvidr:s the higltcst l*r.el ol pcrsoilnei

protectiol"l anlcrltg bi6hazard saletr cehine ts. Th* intet'ii-'r of tlre

cabinet is protect.rcl il'otn contatrtittents c.,ttlsicit-: il{' lhi: cahineL.
'l'lrr ca$inet is fittecl rvitlt artti-letlgth lubber gl6\'os aird is

Operated Lurcier u lu,"!ativc prcs\ui'c oi' at lCilst 0"-5 inclr uater

gau-se. All air sLrpply is filtered lhrougi"r HEPA lillcrs. Erhaust

air is filtererl tltrorrgh trvo FJL.P;\ filtels or one HTTP,A' filrcr and

incin.:rator before being clisclralgid to iite r:utsidi: ellvirollmenl"

4.5. Container requirements

Plants and plant parts:

\ll plunts,!l'plill!l Par'l\. a\e-'lrt \r'rrl>. ucll: ltrri.l ttih-ccllulur'

elcrnl-'nts shall bc prackcd in a scalcrl plastic baq of- at ieast 5' mn1

thickne ss. insidc a stttrdv. sealed. Icak Jri'ooi. outcr shipping

cturtainer maCe o1' corru.uatcd li berboarrj. corl'uqated carclboarcl ot

other material of ecluir alcrt strength.

Seeds:

All seecls shali he transportecl in a scaleil piastic bag of at least 5

i-nrn thickness. iltside il scaled tnetal contailtcr. l'he nletel container

shall be capable of protccting thc seeds alld prc\rcrr.iting spillage or

escrape. The rnettl containtrrr slilll tlten bc enclosed iti a sturdy outer

shipping container made of corrLtgateC llberboard- con'ugated

cardboarcl. ii'ood or other matci'iltl ol' eq tti vlll i:l.lt strr: ngllt.

iii. Live microorganisms attd/or etiologic
cellular elements.

All regulatecl ntaterials u'hich al:e

rnicroorganislns or ethologic agcnts. ceils

shall he packed as specified trelorv:

agents" cells, or sub-

live (non-inactivated)

or srrb-ci:li ular elements

a. Voluurc not exceeding 50 rnl.

Regulateil trtaterials not exceedi,ig 50 nll slrlrll he placed in a

sccurelY ckrsecl-u'atcrtight contai tlcr; pritnarl' cotrtainer (test

tuhe, r'ial. ctc.) r.rhich sliall be enclosed in a second. durable

rvatertight cotrtaitler secotidarl' cotltaitler is not absolutely

recluired case of orsanislns at BLl. if the total volume of al I

the primarl' cotltaitters so erlcloscd does ttrlt exceed -50 rnl'

The space at the top. bottolll lrlcl side, bt-tiiet-'tt tht- prirnrrt'
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ancl sccottrJrlrv co!tt.airrcis shali .ilitl:lilt :ii.i ffici.tlt ,irlii
pariiculate tbsorhetil ntaieliai {t.g.. p;ipcr i{}i,\rl) lo ir-,:tirlr
the entiit co!tlettts tli'flte 1.lt'itiritrv c.ittl,tit)ari'si:l) iri c.tsc i;i

breakagc or-ii:aklge. i-r;tclt sc't ol pt.iillalf iirtr.l ,.t-:i'ndiir',

contlitrct's lt;ril tlterl hc erlclr)stjt.l it, irll ,)r,r.ir.'hinpinl
cotrl.;rinr:r rnlldc o1' corri.tg.rted i'iltelboald. i:a)l'rr-tgrteal

cardtrorrd. u,ooel or Lllhe r rrat'.'l'ix.l oi rlcltli\itlent sfrenutlr.

b. Volrrrne lixceedilig 5i] nli

Ii.e:gulittcr-l tir;rt e.rer:cd e vt)lLr:t')e ot'50 ml .clrall cotlli;!)' rvirh

requir.r.nrIrt!, i!1tir11r:rilt*rl in See tii.rn -5.-1. i. [n addttion. a

shock absorLring ttt;ttet'iiti. itrr't:itttnc ill ieiisl eqititl to tlrat oi
thc abs,.:rbent rr'r;rti:rirl tr*trr,,ectr tl-rc prirnal'y' und sccititdlt'\'
contair.icis. shali be i-:la,"rcd ai lhc Lijp. l-)ottol"ft ;rntl :;itils
be:tu'ecn the sect'rnrlur'\' coti!ainer'and tltt otrtcr s!ripping
corttailr,,:;'. 5i:r,gii ll irii;ri r, at,'rttltir.ii::.! shall riot cotttlliit lnt',it:

tlrat l.{}01-} tril ol'oliltiiiJi. l'ii.rr,:tvcr [\',('i)i r]ttti'";r1'1t1,v-1'r.'

corlteillcrs \\,i-rosr.r c0urt-rilled ,.'ttiutnis do llot c)iCcdd 1"(ltXi t:tl
ma)' be piaccd !r'l ;r sirtgle'. seci;ndlt'r' cr.rt'iiailre t. Tlt,:
maxirnullr auroutrt cf ltricr',,tr:rganisttrs oi' etiolocic iigrlnis.
cells tit" sub celiLriai *[etttr-'ttis u'!ticlt ilxri' tre eni:losec.l * ithirr
a sin,glr' or.:tcr shipping cotii:rillrll' sllall not r:xceed 4.0i)() nil.

iv. Inseets, mitcs ;!ltt! lelilfec! rlrganisfits

lnsects (an-r iiic slltgl),,liail he pii,;*d itl al:,;'iapc pt'r.r,.:f pt'iin,.ri,i

shipprng ('onlainri (iitsttiitt,;d \acLlu!t-l conl;tincr". glrtss. tnctal,
.plastic. etij) arid seelerl to prcvctlt i\capl'. Sitclr pr"itrltt'r' r:ontait:';t
shall he pllr:*d sccul-ciI r'.'itlrin a s!-a{.)!rdirr\, sirippiirg cottlrritrci. '-,i
crush pror-rt Sivr',,{oattt nl-other ilrilr.rtriil! (Ji''lclLli\'ajc}lt:it1''.'tllLil

One or rttor.c i igici ii:,,' pai:i,, ir.lt1 irlsi-r l-'t piltceC rl ithin tlr.:

secondar'\, shipgring coniiiintl rnd sul'llcient i:racking in;rlrrial sitlil
he tdrled a|r-rLttrd the pt'ir-t;itrv t'r.lttt;tittsr l() pra\allt lllo\'i.ill,-,!ll ,.., llra
pritnart, shipping cctt'ttitil.l'.,r. 'ilic ,cecondar-v (Stylo{r)irll} oi oi-llL:i }

container slrall be'placetl sccLtrely rvitirin ar1 outer shippiltl'
contairrel rnldtr of con-ugated fibcrboard. corrugated cardboarrl.
u'ocld or other nratcl'ial o1'equivalcnt stren-tth.

\'. Other rllacroscopic organistns

All nracroscopic organisnrs that are not plants atrd rvhich t'eqttilc.
continuoLts access to atnrospheric ox\'.slctr shalI bc- placccl irt

primarl shipping containers tttade o1'a sturd)'. crush plool- fl'attte ,,i
r,1 1rod. nrctal ol nraterial ol rrciuivalent strengtlt. sLtrrr)Ltttded [)-\
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asctirpe of()()f tresit ol nt,lt!n!: o1'a streugtir anil ttlc:,h sizc srrlllCi.';tt

lc pie'cnt rire *scir'e oi'thu smiliitst r)rranislns iri tlic s6ipmc,l.

ilitli.:clges lttt,.1 s,,'.aitts oi-tht lllcsh ()i'ilcttillg seulcd tr) prerL-lll

escape (}t irrglritisnts. [-]acli Pl'ilnrir"i shipping c(.)lliail]8I shrrll bt:

SUCLireli pirc."C ri,rthin .i l[rs.:r scci-,tir-l1t'\' shipping ilt'n1;iitre t' ttu-ii]c

o{ r.r'r.lrtil. lll.rirt ot trcirtivnietlt Strlrl}gth tllatcrial l'hc t;t'itltlll und

s,jlror!dar'} sirippin$ c,-'llttailters shail thc:n i're plec*ci sL:ilLlrcl\' *ithin

lr.,, (lLrt'r ihipping contr,ii*.i ilrar;e ril corrttgaitrl cal'dtroar..i. u ot-'cl ot"

oth*r rn;rtcriat oiecluir.,rlrpf slre ttgrtir. i'lic .tt{t:r colltaincl ma'1. llayL:

air lr6[cs L)t sp,]f-.{]s in thc siile.:s ;;nil/<,rl' oniis rli t]re cot:taill"-r'

proviclrrJ tiiat llrc outcr shippin-g colltaiilcf illllst ret::in su{'flcieiit

itr"engt; r() p!-Lr\ cnr. c'r-rsiling o1'tlrt": p.ir,ulr5' and s.rc(,111(i:ll')' shipping

( trlltitinL'l\.

ANNtrX.1

ilui6*lines t6r Classification o{ N'licroorganisuls Aecording 16; lheir
Risk []otentia!:

lfheelas'cificaliLrilsYstelrl'trrtt1icroorglnismsl:astreenestiiblislr''Jtrrlriltltto
ciistir-,guish cleariv b*tueen the rrn,rll plopoi'tioll of tx'gani-sl.irs potetttiall,l'

pathog*r-ric tG hgmall-i or othcr [ighe1 lifc fbrrrrs ati'-i the lrttge ma.i+rity' of

l-iartir[ess organi sins.

Ihe first prerequisite tbr tl-rc ciassifir-:atirlti is tlt.: l)l'c)pL'r it](:trtificatir-rll oi' atl

OrllalliSm fo L",e Lisecl citltcr il.t Iesefrch or ttlrtch lll,l"i' illliloltatril\' in a llrgt" scalc

biotechnrrlogical Proccrs.

J-ite c|)toflltination of tlic- gcrtus urtd \11'-Cir:s tlf an tlt-i:atlistrl ailort's an illiti;rl

ilSSeSSllt,-1tt of its pi-Obable beheyioLtr as a patll'Jt(:t;- i'a:,eil (ll.] d\iStiilE kntrlv['dgc

ol tlre organrsm it.seilarici of kn(J$,n sl:)e.riqls closclv relared to it.

Itt older to be ir!"rlc tci flurtdle a llL'\\ r!l'!l'lllistn 1.rrt'rpetl'r' thc;1s-{i)s!lllclll proccdr'tri

ri*rst rcsult in cctitcluSiye infilrntatiotl on the sllet',' tli'the orqaltisirl {'i l}e ltscil ilr

mLlst categorize it acct,'t'ding to its poieritial risk'

Experience has sho$n that nticloo|qanislIS is(]lated ll'(.lnl tlie ettlirOntttcl'tt' c"g"

froin soil satnples can be assrtrnerl to hclong rnaittl"'ttl t'isk ut'ouir [ (see Table- l]
Thus the process of isolatiorr ancJ ideptilicatiorl of llarticular isolatcs Cilll bc'

perforrnecl uncler rninirnal containp1cpt conclitign. l-rrtt applving hasic h1'-lienic

lneasures. For iclentification ptrrposes clinical matcrial is itsLtlllv hartdlcd ls if it

consisted ol group II orgarrisms. In at]r'case. isoliltcrs r''lrich llrc pr()ccssccl fitrtlte;'

rnust bc identifiecl as soolt as possiblc tr-r clefine thc apllt'tlllriatc slfctv ltl.'tsLll'e5

1'or handIitt-t thetn.
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l. Cllassification ol' u,ild-tvpe strains

Tlie classificiltiott svstc!n use(1 toii;-l\ is lr;iscd ou ir nrr)l]{)si}l (}f tlrc Wollii Hcllth
orsrnizatiorr in r.i'hiclr natiirtli\ occrirring micnroi"gunislns lrr\{) ire".rr cl;lssil,iecl
irtto lbur risi! grtrups as sutilllrarircrJ in'l:rl-.lc j 1\\iFIO. lggS).

Accorcling to Ihe b;.isic coltsiiieratiou that r.isk
arld exposul'e. Ilre ciassitication r.rl pathc.,gonic
III or. lV uscs criteria such as

'r' the hist.or-v and the knor.r,,n

'r' the incir"lence of inf"ec:tiorr

reservoirs.

is d.--i'irie rl its lhe iit'c){.lilct ol- lrazard
nlicroorganisnrs to r'rsk grclups II.

inf ectivitt, oJ-the crrganism.

in tlie cornmunity iind the presence of vcctors anc.l

,r, the virlrlLrlcc of the pathogelr. ririecri,rn close. roure of attack.
''' tlre leasrbilitl' of irnrlunization anci thr: c{fccti'e riess oI therrpi'.
-i-he lcrnl "[]athoecrricill"' canlrot bc re cr-rrdtrd qrirltitalil el-r, \lpL:r: irs
rnarli{cstatic,ltl depends ott rlriln\/ factols thai,, 111'',, brcrarll_r,. Suclr firi:i9r.s lrre. l.or
e'xaulple. thc actultl *r:rlctic cor.lstitr.rfion or ph1'sioiocical state ol- irotll t5e
ittfectieus aqcttl artd tlie tirrgct or'-[anisrn. Fulihcrrnore. thc lcri"tuirlc or
susceptibilitY oi'a trticn.rclrganisn't to adverse conclitir-rus such as temper"atup. pll.
moisture and the like in1'lLience lhc chances ol possiLrle infections.

'l'ablc I. classili.atiorr ol' inl'ectilc lnicroorganisrrrs b.r risk gr,rups
requirenrcnt of fliusafct.l' lclcls (\1 Ho), f,alroratorr Biosaf'etr.
manual. I9tl3:

Risk Grou Pathogenicitv f'ea tu res
trtisk Group I
( Iorv indir,'idual anci cr.,,rrrrnLriri['",

riski (BL- I )

Risk Group II
(rnoderate inclir.idual risk.
I irr-iiteri comrnuniry risk) ( I]L-21

t{istt.rrp ilr

courrnunit,y risk) ( BL- .1 )

Risk Group IV
thigh indir idual

] conurrrrnit-l risl, i r l:lt-,-l i

A microorganism that
hunrarr discase rtl anirnll

is unlikell't0 caLrse

iliscusc rl!' I'ctcrinan,
init-rofiance

A patlroqcr.r that clut cause hurnan or altirnal
diseasr' lrut is Lltlike lY to ['rr: a serious ltazarcl to
Ili'ro1;11s1'1, u.orkets. the i:ort.rrnunit},. Iivdstock.
or llre L-itviront]tcnr- I-:tbrtnitrlr,v axposurc ]na\
cr"rtrser si:rioLrs iniu'rlion iriit ci1-ectivr tr.eltrnent
attd preventivr- rrersLrros ar-r: ar,,ailatrle and thc:

.\ piithrrgen th;lt usLtalll' produccs ser-ious
hr.ilntrr.r diseilsc brrt does not ordinarili,, spread
fri-rrr-r onc inlect,--cl irrdil idual ol'another.
A l.ratltuucn tltat Lrsr-rail1, 1'rroduccs scrious
ilirrnirn or aninul diseasc and nuY bc- rcaclil,r
tlarrstniitcd i'ont on,,l irr,lilidLrul to rriotitcr.
tl irectlv rir irrdircctlr
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Although there i-c a tvot'ldtricle agt'eetlL:11t thitt tlte Ioui -ciass cllssilicati()ll -\\'Stcll!

is suf'[icient to l]reel ihe irtrenclJd objcctive's. Ii'tc:t'e haYe lreerl cli{1t|enccs in the

clescliption gf risk c:lasses itr variolts llatiilllal iists. Irr an ltttempt to hartltotliz-e titc

situatir-rn. tftc Wgrkilg Pal.ii'on Srlctr'itl i]ipt*cltnologl'of tht- Etrropeatt

Feclerati.ir ti1'Liioic.liri.iogl (E[rB) pro,r;rctl r "coll\cnstts" clcscril-'ijott lor t]rc

classi[icaticr* tt[.uricro.,rjr,.,i'n, accor:cling io tSeir piitholenicity t'l'ahle-2i.

l'ahlc-l contains alst', an,,Ihc| prcrpos;ll of llri-'rhove tncntiturecl Wo|kilrg Part\''

ruurcil,tcl t"rse clesr:riptive ltljcctivc,s irlstcad Lrl or in lclclition to nutrlhers to avcrid

possihie confusioils rr ith di{'{erellt I'ittlllbel'il1g s} stil'lis" The special gror"rp [-'

nr.ntionecl in 'I-able-l is discirssed bclou '

T.able- 2. El.Ii Cltassificati{]r, of ,rrirruorga[istils according to pathogenicitl' :

Class Name Pathogcnicitr fcitttt rcs

11, i t .i,* ;;,u, ;;. il;;i. ",.ltBll'*nl 
i-tr"t r.r'""

lrcvL-r bccll iclcntilied as causative a-qcnis tli clisr-:ase

in tlittt and thal oflel no threat to tlre envitotiment'
J'hr'\'1r'r'nr-rt iisterl iri hicht'r classcs or itt (irtiup E''

Class i : Harmless

Class ll : Los Risk T'lris cia:;s cotttaitts tllose lnicroorgatlisr.trs tliat nla\

cause disetst: itt irtln and tvlticl-r rttight thcrcfore

ctfbr irlzlld to laboratorv rrot"kers''lhev are uniikelv

ro sprtaci iri lhe ctt'.'irotrttlettt' I'ropht'lactics ;lrt'

lvlilrrl-,1e attri tl'calttletit is clfeetit r

('lriss Hi : \lerlirrnr l{isk I his cil:s i.:ritttlitts titc.ise tllicrr-lttrgatrisi.t.ls tltat t''llcr

selcrc tllrt:al ol th.: ltc'llril of laboratot'-i ri'orkers httt

cor.npariili\ el.' stlrll I r'isk ttl thc popr-rlaticn at large

I'rrtphYllrctit: iil{j ar lrliabit: ilrlii trcallllcllt is

..li...tir.'.

('lass lV: t{igtr llisk -l'his class ci.rrrtaiirs tlrcsc irricr0orgattistlls that cartse

sc\"i-rf iilttttrs iir tltlttt llilll tlllti'ii srlriolt-r hazltd t'r

Ilil.,rratrtti' ui.t!'li.:t. liiici llttli-tlr: lLt lllt'gr:' ltt gt:ltel'ltl

cl-i'ccrir c pl'c,lrilvlitclie s rl''-: liiit "rvliilahir: attcl ttir
.'lrl-i'i'tit,' fri',ti!ll(:lll i:, ir.l10\\ ll.

'f his grorrp coillllills rtrii'roorgattisllls thll t-if ic-r a

lltorc s0\ Jl.f Illl.rtiil ia) tllc cnVil'rlllllldllt tltati lil lttlttt.

'l'ltcv ttt rr itc t csltr.,tisil.:1c l'L.lt lte li t' cct-itttltttic losscs'

Nlrriorr.il alid irltit'ttltlitttlll li:Is atril i'cgLllalioils

clrltr":itt ltitlr tit.:ic ilii"li'\itliriil)isi.lj:i itlr' 'ilrilr'-il' iit

rtriSltn,:i: il ci,iti.t:r1., r:lllli.iiti-ltl l-'ii.rlt:cltrt'.ill'!i i'-''-
itrr' l:itrlrr:,iil1i1i.!l\ lli,lll,{\-L\i,- --,:,,

Cllass E : Etrvirotrtnetrtal
Risk



lt. ;.. -7t. .. ..7; =.: r.l.a. T;;l ? -.. _r,,..,

ll shor.rld lre clearl-r,notL'd that clr:: i is ilcscribectr iis "hannir.ss". u,hich does not
lileall "llo lisk at all". Sttttte oi tltcsc lt.ticrtrolganiiill\ ln.r,\ irrclrrec disca-ses uncier'
special circuilstanccs. ('.q.. in ii.'ilriiino-dcficielii irrdilidLrals. For obvious
t-L!3soits. itt largc-scaie prt.rccsscs inicroorgauisms rli'inlrinsic Icr'.,risk, i.r,.. tlre
hnrtni'i:s.", ttitcs. shoLtld bc iiscti u'iitnc,,'cr pos:;ihlc. In l'iici. a truilher of ciass I
i.tt'sattisttts llave a iiiston of c;rlcirriccl saie us': iri iriotccllroiogir:al iirdustrl as
u'cll as irr hirrrun crrn:juntption or j11 ;1g,"1arltrn';.tl a1t1:iii:xtiotls.

Class ll or-sanisnis arc ali classified as paihogens in lhe corltexl of hospitai.
ciinical aiid diagni:siic luborutories.'f'lte scale of ()pdrilt;on is ralher sntall
corlpared to utost otircr i nd Li s tri;ri l--ri i :tec h nol ogi cal processer,s.

Some of ciass Il ot'etnisms att uorinulir preserrt in thLr environntent and even in
food at relalil'c'lv Itigh concentratioris u'ithout ol1'ering arry threat to normal
irersons (Collins t990) Ntlcdiunt ri:k rnicroorganisrns (class lil) arc rarelv used in
itrdLrstrl'. altfiollgh establiihed irncl Iesteii ur'rltilililreni s\ st.!lis are aVailablr to
handle tltern saf-clt. e.s.. iti raccitre production. l'her,: is ni.r irrdustriei irse of clas"
I\/. the higir-iisk orgattisit'rs. W,-rrldw'ide onil a lerv sp,:eiaiized lai"rorator-ies are
properly installed atid ecluippecl lor their small-scaL' usi:.

iror oltvitltts reasons. titere is r slri)]ri t.:niicnct tc t'epiiicc nteCiurn or high nsk
opc'rations bi,halmless techtrique:, using tlre 1:os-siL'iiities offererl hy tite
n-rethoclologv 01'gcne'iic engineei'irrg; the ri,eil krlttri,rl crantple of i,accirre
productiott using cloned autigc:ns iirsteld oi' r,r,ild-typc patlrogens dcmorrsilair:s
tlti: e Ieurir.

I'ite cllr::ilicaliort s):tcnt ricreriht,,l :u tlrr li;r: lrl:,, l,ecrr itl)irli('J uil!r,,rrl
prohle ms to u ild-t1'pe rlicroolganisrrrs tirat har r: lrccn rrrodi l'ied r-rsing the
tlaclitionai genetic techltiqtres ill'nrutagc'l.icsis .rird sal:lctir)n.-i,l oril krrc*'icdgc. in
l1o case'hld an orgiittistrt to lrc transfen'cd tci a hi!.I]cf risk cltist thlu tlre 11,ild 11,1tc-

itlicr ntutaccllcsis. I'kr*cve r. tl-rrrt'c is a leii popLrliir L-\illnl,ile lirr thc coitlrill'\:
i:.tt ltci'iliiiit r',ri'r u ild ti'1rc is irt ri:k ilrlir. li ls u potcrrtial lrurrran pathorcrr.
rt'ltr't'-lts ils i.[eri i'lrtive l'-. cal i t'. l] is cia.:iiicd ,s halriric.s in all natir.rnal lists.

\\ itlr il lcu crccpti<'rtts. lttttttiitt P:rlh,r!cns eru r'cllriiilr cll:,r'tit cllte-uorizc iir sucir
lists. TIrc siti-t,ttitttr is ttrLtci'r nirllrr cr)rlrIlcr. rvii!r piant ,;r'ariir:rul petll()geii\. illc
Potcrriiul I'i:i.,s ,ll'ii iiich rtru\' !rc.tii-\ r-lcpcrrri on ioc;il siritrti,-;rir.

,\s pr-rssiirie sli-p 1()\\ards l solLrtitrn oi l!rr: prohl.rllrs rti cl;ir-.ificltiiorr (ri

tl-tict-tltlluliltistt')s that at'e lrarntltss tr.r lr.l:.iii lrrrt litii-\ l-ir' pltitrttcirir' iitr- ,-,1 it,:r higltcr
llle f,.rrttts. irr 'Iablt I ;r sfrci;tl !l'r.r-rir itr ir u; rstuhiirh.'cl tiutl .i)itlilin\
tltict',,'ot'i:atrisltl\ (ll cltvitotttitttiiai risk. ,\s ll.il il! |l;111i Ilrlitrigcrrs tre concerrrecl.
titis uioLtp lilts ir,,:,,:tt iicf incil tLrrtlrci't'l'lhi'-'-ii. ,\dccluatc a,lrnllrilrln,.:nt crrtcliriolrr
Iiltvc lLlso t-,ectt.:lltrot'rtlcii rltscri lri:ij litrec sltci\, lc\cis^ ()nc irtr.:ltclt ol the
{,'iii5rrt\ .t!ti,ii rt irr l-'ahie--i. lritit..il lrt rrrirrirrrizi;'.r' ,rir. ,,,1, ct\r. ('llilcts tillrt ntillrt
t,-r:,ilil liiritt iitl ti:ttt 'rl Il;rtl Pullrr,rltrit: jn i:,lbotai,r; ic. lrrtJ itt lur.,]u-sctrlc

iir'i)i r.'\sil1,' 1lr:i ii1l.':,.



Class Nanres PathogcniciXv f'catutes

('lass Ep. i This class coittair:. titlsc nriclitorgrriisins w'hich rnaY Callse
dise;ise in plairts itrrt ltui,'r ]tical :i-rrrificancc: onlr,.'fhc_v rnal be
inerttionr-ri iri ir Iisi ci patho-rcns lor"ilrclividual countries
concenrcd. \'ci'-v olien thev are etrdernic plilhosens fbr plants and
do not li.rquire an1' spccirl phi'sical contlrinrrrcr.rt. Hou,evlr'. it nray,
be acl r' i sahl e to e rtrirlo,r, .uor;d m i c r ob i oi o-r i c l l rdc hn i ques (tiN4T ).

Class Ep. 2 Micmorganisrrrs knou'ir to cause outbrcaks oI clisease in crops as
ri'ell as in or-nantentai plants. Tircsc patliclgclts are subject to
reguiafioiis fbr species listeil hi lLrthoriiics of the countr),
cLinccr-rre d.

(Jlass Ep. -3
lvlicroorcanisnts itrentiorred in cluararrtirrc iists. Inrportation and
lr:rrrdlirr: r)l lli.':.' r'r'glrrlisrit: lrl.. :.'ir..r;illr lirrlriddcrr. Tlte
rcgulatlrrl' aLrthol"ities rlust. hr consLrltecl l-)\, llt()sltectivd u5r-rs.

'Iahle-3. EFB Classificatiou of microorganisins ;rathogcnic for plants :

F'rorl Frornrncr aud Krautcr ( I 990 i

l.i Good Nlicrobiological Techniques (GNI'l'): A surnnrarl, of the GNIT is
presentcd in Bor L

Box -1: Good X'Iicrr;biological 'fechniques (GN[T) {trr tire safe handling of
microorgallisrrrs rl'ith risk potcntiaI:

T'hese techniques are intcndccl to protect both the olrcrator and product.

i. Thrr operator shoLrld hat'c hasic i'tton iu-iigc t,1 nrie r,rhiolrro''. Spreacliue of
pitthosens shotrld It()[ occLtr. r'.g.. r ia contlnrinatcci sull'aces. harrds rtr'

clothcs. All uorkers sltrtLrld be aurrre of'tlrc risl* ol citltit'atecl patlrogens to
people in the vicinitr'. Entr-y to tirc u'orkins 1;ilcc sitould he ctxl-irrcd tcr

pe rsorls u'ho ale ar\.i-ire c.1'tltesc risks.

l. T"here should be no colltxct bctrieen nriltcrilis rtr toi.rls in thr rrorkint plircc
liitci thc lltoltth ot'tht opcrator. Eatirig. tliini..iirg: ;,rni| rnolrllt piyrcltirrs ltc ttot
allr-.u cd.

3. No actit itics ulti'lt ttlll\ Jrtl)Li,icc ;rcrr---sols ,:rri: pcr.rtriitcr-l at thc r,,,orking
placc': celtirifirgiltr. bli:rtclins. l-i iling ol'troitlr:'s ol tulld\ siti-.Lrld bc carried oLrt

itt l llitr:ul.'lr .:rlrirr.'{.

+. Irtt'ectc-d r.iastc slttiulil irr ltiaccLi in sc;rlablc curitairrci':. tlitr oirtsicle of wliicl't
sltitL.rld he clisint'ecttrtl trclirrt: trarlsir()l't ti) th. aur,()ci;ive rrr incincrutor..

io ctlsuiLr fltlr iiir- r.,:ttriir',,'il i,.illirir l;rl,-t iir ol:Luirr,:i.i
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6. I{cliabie eqllipmeltt slrtttrlci hc ltsc:cl.

1. \\/orking sLrrilrccs. tahles arrd lr;rrrds sltould lie disinfected after l.lorlllal

u'ork itr.l.

E. Workilts slufaces. tlLrlcs. lltir.r untl Irattd-s should be disinfected at'ter'

spiI I;rge of infcctious nlatcrial.

g. Irr case o1'accidents. an errergenc),sclrernc with details of first aid, cleaning

and tlisirrlectiort shoulci bc'available" ancl the staff shor-rld be trained

accordingil'

2. Classitication of reconrbinaut-DNA orgauistns

There hiis bcen a long and sonrctir]les controversial dchate aht;ut tlie risk

potentials lnd tlte classi['ication c.f organisrus tnodifiecl bv recotllbinant DNA

tcrchniclues.'Ihe ciiscrrssions resLrlted iu rnany ccluntries in the elahoratiolt and

irnplernrcntatiori ol lru's or other legal regulations specit'ically dealing witlr

genetic errgineering. Nevertheless. it is llow gencrralll, accepted that geneticalll

ruroclilied or cl.lgineered organisnrs nrust not at all be regarclecl as hazardous per

se. but carr bc ciassilied ittto the same tbur-class s1,'ste m used for wild-typc

organisr.rrs. Plovidcd thcle is sulFicient kno,,.,'led-ge of tlr.- r'ccipient. ttte or-icitl and

ltatLlrL- of tite irrtrildrrccd gcnc(si urrd thc vectot'itsed. a reliahic risk assesslaetrt

carr bc crrri-ied out thr thc r.rrganisrns rnodified b-v recombittant-DNA tecltttique*s.

lhis is ttne of the nra.ior conclusions that can be drali'n frotn almost 20 r'ears oi
erpeliencc uith thc reconrbiiiant-DNA nrcthoclologf itt u lrich rto basic;ill'i

Lr nexl,.ccleci ol' LlLlxrliitati r'c ttovc l t'i s k s h;r i e been reaI izc''i.

'I'hc hirsic stil(ruterlr ol'thl WHO I.liosafetl Nfattuul is still ialid. and thcre is tio

t'citson l.:) iissrilurt thiit this riiil chrinqc: "J-herc ltre lto rtrticllre or spccilii'risks
arst-rciutcci ri.'itlt lccornL-inlrltt I.)N,\ rrlrii (et-ncl.ie crtsiitcclirtg). the risks rtt..: t.li.,t

tl"eat*t' tlriin thlse ils:,oci;rted rvitir r', ot k r,, ith kttou'tt pathogcns atlcl tit' tlol

nccessii;rr. spccial lill)olat()r)'ilc:.itrt (]l'[]ractice' (\\'li0 l98l).'Tll111 nliliirls lhill

all :r()l'ts 9i' guirirlincs t!t{J rcqrillrl iiirts scl {rtr tr ttrk rlith tlici<l.trgattisitls ltili.l

otlt,.:r'l;iLtic,:ic;ii Lrgcnis c;ui i-r.,: tluns{i:tt.,:ij xcrol.ri;tltl}, tit irot'k rvith rcctirlibinlttli

[)\..\ or ilirrsnts.

l'ltis !r(iialtl si.li{,--ili.'tr1 li.,' i -'.,1 irl i.itllr lrci'i'jlirlti ri rlt'lllr'" iiitl. lrl'l i,l thirsa

rrrr.ltitr'ir.'! iit ii lti.ir i'rtr)Jiiu itii-lrttcct ittl irr :;rtcri'ic i"tri s.
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3. Good occupational safet.v and h1-gienc

'llic tenn Good Occupational Saf'et1' anJ [lr,giene sLlmrneii;.e s Ihe nonxal
iryeiene ;rrocc'.durcs upplicd in larr.c-scalc biotc:clrrrologicrl ilrocesse,c rvith

nricroorganisms ol groLrp I irr llhich both tirc contar.ninatioli r-rl'tlic ploccss itsclf
by microcir_uanisrns or other substances niust bc avoided. as rr",ell as tireir transt-er

Io tirc pirl'sonnel and tiie workplace: or wliere such u'ansttr carr bc rnirriruized.

Article 7 of the EC Couucil Directive on the c:ontaincd usc ol gsnelically
modified organisms (90/219,/EEC;. rvhich lcprociuces the OECD
recornurcndrtions of 1986 Iiteralll', speciires the follor.i'ing principies for rvorking
with group 1 or-eanisms (in the new r"ersion of tir,-- OE,CD Rcport "Safety
(--onsidelations tbr the use of Ccneticalll, Modified Orgatiism-r'' of' 1992, sorne

poirrts arc further elaborated. and the concept lras bcen lenarlcd ''F-undatnental

Plinciples of Good Occupational and Enviroir-nrerrtiii Sl'ictr"' rlajc'r' supplerrients

are gircn in. pureirtlreses)

L to keep workplace and enr.'ironmental e.ri)osule to ;in-\r phvsica[.
chemical. or biological irgent (including cclluiar producls and iiebris) at

the lou'est practicable lev'el (to a level appropriatc to the characteristics
of the or.tanisms. the prt.iduct and the process);

2. to exercise engineerinr: control rnedsures irr sourcc and to supplernent

these with appropriate personal protr:ctive clothirrg anC equipment r.vhen

nacessill'v:

-1. to test adecluately aud maintain control nleasur-es ancl equipment. (The

freqr"rencl, of exaurination and testing u,ill depend ou the riature oi'the
rnodil'ied orgauisrns. the product and the process):

4. to test. u'hen necessarl,. lor the presence of viable procL-\s trlganistns
outside the prinrarv phl,sical contaiunren[ (rrntside the process

equipment" both in the u'orkplace and irt tht cni,ilonnrrut),

5. to plor idc tririnirrg ol'personrrcl:

6. to establish biological safety cornrnitteers or subcornrniltees as required
(and/or to consult rr' ith worker repre sentritives and to consult rt'ith
rcgulatorl, ar.rthorities,);

1 . to forrrulate and implernent local codcs of practice tbr the sat'ety of'

pcrsonnel (and for the protection ol tlte euvironrnent).
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(loori I-abo rator"-? {}r:rcf ice

fror any labolatorl dcalirrg ri'ith biotechnolrigical reserrch a rt-rlilinc rrliiir)tcl"urcr'
program ensLrrcs couditions suii: 1'ol Lroth rt,orkers anil si;ictitists of tlre laborator-\'

and tlre enl'ii'c.rr.rmcnt. '[-o cirsuLc tltis. LtnireLlall_-r ai:ccliled laLiorator\ pt'ucticc-s ar'..

in use in the laboratoricrs dealing *'ith l,.ititr:chniilogic;llresearci't in dillcrent plrls
of the r,vorld. So the criteria oi'guod llborator"l, praclirr- hale bt--en giveri in ,Jelail

in this chapter'.

L Test Facility Orgltizatiou artd l)errsnntrel

t.l. N'Ianagemcnt'sRcsfonsitrilities

A. T'est facility rllirnagemeut shi..uld cr'lsrrrli thtt tlte Principles ol Gorld
Laboratory, Practice are comlriicd u ithrn the l.cst facilitl

R. At a niinirnun'r it shorrid

i. ensure lir:i qualilred i-iersixttrcl. appropriale facilities.
equiprnetrt ;liid rnatel-i;ris illc' alailahle .

ii. nraintaiu a recorcl of tirc qLralrficrt:rl'ts. lt'aitrin.:. e\IL'r;cncc
and job clesc-iption filr eai:h professronal anil tcchnical
individua l:

iii. ensure that personnei clear"ly undcrstancl tire fiurctious thev are tcr

perform arrd. whc:re ilecessar\'" pro..,ide training fbr these fitnctions;

il," ensLrre that hcalth and saiett precxutions arc appli.'cl uccLildrrlg
to nationai and/ol internittiorurl rcgulatiorts:

v. ensure that:ipproprilte Standard Operarinr Pror:edures are

establishcd rnd lbl1ci"., ccl:

vi. ensure that [her-e: is a Qurlitv Assurance Pro-erarnme t,itir
designated personue!,

vii. u'hcre :rpprul-rli.rie . dgr.c to tirc slud) pllru in coniunction rvitii
the sporrsor.

r,iii. ensul'e thui:irrrendrrlenis l,J thc studl'plan ale a.qleed upon anrl
docu lne nted:

ix. maintain copics cif uli stird1 plarrs;

x. rrrairrtain a historic:al fi le o1'all Standard Opelatirrg Procedures;

ri. fbr each Stud1, E11.l',,'e thal a sui'ficient nurnber of personnel is

available fbr its tirleli' ancl proper conduct:

xii. for each stLrdy clesi-rnatc an indiv'idLral with the appropriate
qurliiications. tlaining, arrd cxpclit-:lrce as the Study f)ilector' 
l-ieli-rre th.: stLrdt, is irririatcd. lf'it is rrecessary to replace a Study
Dircetor dLrring a stucl\,. this should be docurnented;

xiii. L'nsule that au irrdividual is iclcrrtil'icd us responsible lor tlte
nranagcrllcllt o1' tlre itrchi r'cs.

ni.,..f i1i;-ii atgd. stf=jile,. Giiaj_Iii4 ).. i,:.:'r.
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i .2. Stud;- l)irector's rcsp{rrrsibilities

;\. Thg StLr4r, Director has the responsibilit), tbr the overall cot'tciitct of

tlre studf iiird for its rcPotl.

B. 'lhcse lesponsihilirics shouici irrclr.tcle. hut nttt be lirrrited to. the

lol i olv ing litttcti ons:

i. should ;lgrec t0 thc stttd'v Plan:

ii. ensure that the procedurc.s spc'cificd irr tlte str-rdy plan are

follorved and ihat authorizatioll for any rnodification is obtained

and documented to-tether with the reasolls for thenr;

iii. ensure that all data generatetl are fullY docunlented and recorded:

it,. sign and date the final report to indiclte acceptance of

responsibilitv lbr tlre r,aliclit\,o| the data;rrrd to confirrrl

compliance with these Principles of Good Laboratory Practice.

\'. ensilre that aft.e-r teit'nination ol the studr', the studl'plan' tile

final report. ritu, dara and sLrpporting rnateriai are translerred to

the archives.

1.3. Personnel responsibilities

A. personnel shoulcj exercise safe rvorking prrctice. Clremicals should

be handled with suirable caution until titeir hazatd(s) lus heen

established.Specialprecautionshouldbeexercisedby,pregnant
\n olllell.

B. personlel shoLrld exercise health precatttiotts to minimize risk to

themselves and to ellsLlre thc irrtegrity' of thc study'

C. lrersotrnel knor,r,n to have a health or rnerlical condition that is likeli'

ro have an aclverse effect on the study' should be excluded liorlr

operations that ma\ affect the studv.

2". Quality assurance Program

2.1. Gencral

A. Tl-re test facility should have a docunlelrtcd cluality assurance proglalll

to ensure thai studics performed are in compliance u'it[ these

I'rinciples of Cloocl Laboratorl' Prlctict''

B. The quality assLlrallce prograrll should be carriecl ottt bY an indir idLral

ol- b1, iudivicluals clesignatecl by' artd directll' responsitrle tr')

lnauagtj pteltt atrcl \vlro are fartliliar- u'ith t[e test pfocecltlICS.



4'1;=:';. ,,.'-t'-. f i==. z:-.,1.!a i . ),,,tl;

C. This indiviclualls) shoLrld not be involyed in the colduct of stud1, bein_u
ssu|etl.

D' This individual(s) shoLrld repcrt arr1, findings in w,ritins clilectly to
ntanagerrent and to tlre Study Ilirecror..

2.2. Responsibilitics uf. thc qualitl. assurance personncl

Tlte tesponsibiiities of the quaiity :lssurance pcrsonnei slrsulci ilclucle. but
not be limited to. rhe follor.ving funclions:

i' ascertain that the, stLrdy plan and Standarcl Operating Procedures
are available to per.sonnel conducting the study'

ii. ensrtre thal the study plan and Standard Operating Piocedures arc:
fcllorved by periodic itrspections of thc test lacility ancl/or by

' auditinc tho studt' irt progress. Records of sr-rch plocedures slrsulii
be retained:

iii, prorlpfl'v rcport io ntatlasement and thc. Stucl-r- Drri:ctor
unauthorized deviations fl'orn the study plan and tr-on-r Standar<l
Operating Procedures,

iv. review tlie final reDorts to confirm that the methods. procedures.
attd obseil ations arc accurutell descritrcd and that the repor.tcd
results accurately reflect the raw clata of the stucly;

v. prepare and sigil a statement. to be includecl r.vitlr that final repolt,
which specifies the dates inspections r,vere made and the dates any,

- findings were I'eportec! to marragenrent ancl to the Stuciy I)irector.

l. ['acilitics

3. I . General

A. The test flrcility shoulcl bc of sLritabie size . corrsrmctiorr and lccalion
to lneet f hc: teqtrirerne ltts of the stirdy alirJ ntinimize clisttrrbalces thar
rvould inrerfere with the validitv of the sLuily.

B. The desien ol the test lacility slroulil provirie ari adeeluate clegrec ol
separation of the different activities [o assure the ploper conducr ol'
each stLrdy.

3.,1 Archiye {acilities

Space shc',uld he provicleci fbr arclrives lirr thc sti-rt-tSe urrtl r.ctrievll 01,ruu
dirta. reports. sarlples ancl specirnr-rrs.
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\\:rste tlrsl;osal

A. I{andling and disposal trl rvastes should be carried out itt sttch a v\a}'

il: rl()[ [{,.1*olllltl ize tltr' itttcet'it1 ol rttttlics itt pt'ogr.tss'

ll. The handlilg and disposal oi n,asle s getlerated clLrring the

perforrunce of a stucll,should |e caf ied <-rttt itl a lnanner r'r'hich is

Loltsistent rr, ith pr:rtittent regttliitory t'equiret-rrents This rvould

inclucle provision tbr appropliate coilectiott, storage and disposal

facilities' decontatnination a.ri transportation !rrocedul'es and the

tnaintenatlce of records related to the preceding activities'

Apparatus, Inaterial atrd reagents

-i. l. ,\plparatus

A. Apparatus useil lor the gcneration of data and for controlling

environrnental factors relevant to the studv should be suitably located

trttcl an appropriate desi-utl aud adequate capacity'

B. Apparatus usecl in a study should be per:iodically inspected. cleaneci,

maintained, anci calibrated according to Standarci Operating

Proceclttres. Records of procedures should be nlaintained'

J 2. N{aterial

A.ppara,.us ancl rlratei'ials used iil studies should not iilterfere u'itlt the test

svstents.

1.,r. Rcagcttts

I{elgcrrts shr-rulcl Lrr };thuied. iis uirplol-rt i;ti.. to in.iicitlf 5'JLll'cil. iiL'tttitl.
conci-inti'ati()n unil stirhiiitt ittt'orltt;iiiiitt attii sitiluid itlclud,.l tilc

' plt'Piltllioti r'lllr:' citllit'st ct:'iliraiititl tlal'l' :1,,t":i1-il sl'{}f ilg' irl<lr'tti:liotrs'

5. 'l'est s1 stcnrs

.i. I . Physical/Chcmitnl

A. ApparliLis irslt.l lirr tlrr gcrret'ittiirtt oi- lilti sit:aliclle rrrical r-llilrt shtllrliJ

hc sLritabli' lo'ltcd encl oi.appropt iatc i-lr::iltt ttlld lili'(iLl.tlr !:il-)'trii-\ .

it. ltetcr;nic sLth:iultL'il:i .ltiilliti l-.4 rt..'.i to ll:sisi ir.; .'ti:tii.iil: litt
itli.'gl-it'r tri'li',r: iril',.ie.il,i': ii.:ltrii:ii !,:l:i i\:'t:'!ll!'

4.
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-5.2. Biological

A. Proper cottditiotts should be establisheil and rnairitain..ri fol the
housitts. handling and care of animals. plants. nricrobial as u,ell as
othcr cellular and suhr-cclluler'svslerrrs. in oldcr to ensrlre thc.
quality of tlre clata.

B. In additiori. conditions should comply rvith appropriate national
regulatory requirements for the import. collection, care and use of
animals. plants, microbial as rvell as other cellular and sub-cellular
svstcms. 

r

fl. Nervly received animal and plant test systems should be isolated
until their health status has been er.,aluated. If ani,.unusual
nrortality or morbidity occLrrs. this lot shoLrld not be used in studies
and r.vhen approltriate. humaneI), dcstro,\,ed.

D. Records of source. date of arrival and arrival condition slroLrld be
rrra irrtuirrcrl.

E. Animal, plant. rniclobial and celluiar test svstems should be
acclimatized to the test environment for an adequate period before
a study is initiated.

F. Ail infom"ration neecled to properly identily tl-ie test svsrer-]ts should
appear on tlreir hoLrsirig or contlinr-r's.

G. The diagnosis and treatrrent of anv cliscase before or dui'ing a

stud'y slroulcl be recolded.

[r. Test and reference sullstanccs

0. I Rcce ipl. lrarrdlirrg. slurr;llilrq lrrrt slor.irgc

A. Rccorels inclLrdirrg suhstartce chriractc'r'iz-ation. date of rcceipt.
cluaittitics i'cccilecl and used in stLr.iie,s slrr:Lrlcl be rnaintainccl.

ll. Ilancllrnq. sar;rplirte rnd slo,'a!,. proccdLrlcs shoulcl be idcrrti{'iecl in
ttrdcr tltet titc hornogcne itt, arrcl stahilit-t is .rssiirecl to thc c!Ltgrcc
possi l-ric lttd rron ta nt i itilti olt t.rr lu i t-riJr alc pi"r.:l uiled.

('. 5tr)ril:e corrilrirrtr'(s t sirL,rLtiii cul-i'i idrrliilicatittrr iitf or-ntlrli,._,rr. earlicst
i'\|it rt iurr riirlr' ;rtiJ :il.'. i l it ::,'t,i -.r. r,.\t, :,.-,i ;i rr)\.



(r..1,. Characterizatiotl

A. Each test and lefere nc.- sLrbst.rnce slroiilcl bc airl,'roprilLtclf identifiecl

(e.g. cocle. chcrnical abstract nrrlllhtrr (CAS)' naine )'

Il. Frir each sturi1,. tile icirfitii1'. includilrc ir;-ill]i ttttttll''..i. ptrr iri''

c'rppositi,tit. eoltciltll.;rliurts" (rr r.rtllr:i' ciu|lctcriz-aLions to

appr|priatc.ly clet'ine eaclr batch oi' tlre tesi ot' t'e fi:rcrtcc sttLrstatrces

7.

7.1

should be kltoivlt.

Cl. l"he stahility oI test antl tefere irce silbstattccs unciet' corlditigtls of

stora-ge strouta be [.ttoli'n firr lll 'sttti'lit::

D. The stability ol tesl and re1'erence stthstltttccs ritttler tlte test

conclitiotts shoulcl he Lrlou tt for ell stLldics

E. ll the test suhstancc is uilrriinist,'r.ecl in l vehiclc. Stlntllt[d Opcratin-l

Procedure-s sholrl.J l,'rc estahiishecl for ttrstills lllc hotttogcneitY and

stabilitl ol the ttst sLri-'statlce iit tilrtt lclriclt'

F. A sample lor atlall'tical pr-trlloses for e'lclt bittch ol- tcst substaucc

slroulcl be regained for stirclits irr uhich'rhc tesl si:bst;rtlce is tcsted

longer thatt fttur t"ceks'

Standard operating Procedtlrcs

General

A.. A te st facilitt' shotilcl ha','e '.r rittctr Stlriir-lli'ci fJltr:i'lltittt Procr:dut'c's

appro'ecl bl,,mr.nagenietlt that arc itttcttiir'ri io e:-rsrire.tttc clttelitl'ltt.itl

irtrcerity of the cl*tir -generatL,ci 
itt tl;e ctlrtt's,: of {llr: sltldr'.

ll. ilacit scper aie ilitoratgrr upit sltottlJ irc irtlrit{ilialr-:1r ayaillrblc"

standard opel'atiitg l)roceclrtt'cs relevaitl to illt: activities hein,c

pet-fonrred therern. l'ubiisircel 1*rt hotik-s. articitrs iittd tllanttals ll.la\'

be u,st--d as sr.rpplentents tLl tlrrrsf srltltiiltlij {,}plrati;rg Prtrctdrtrcs

7.1. ,\pplicatiorr

Stanclarcl operating Proceclures slror-rld he aViliiabli: tbr. br-rt llot bt

iimitecl tr,. tlr. foll"Jri,ing cutegories r.r1'laboratoiy activilies' Thc clctrils

gii,en iincler each heirdiril are to ll0 cottsirierecl as illustrative cxamples'

\. Tctl lrtd ltt'lct'irrec Strh'tuttcc'

Ilc,'cei}.1t, iderrtificaticln. ialtlillg. hrncliing. sarllplirlg ltllrl s{orlge'

B. Llsc. niailtcltiltcr-. clr:iinin!1. ciriibrittittit t-ri'ttteitsLtriitg ltl)pxrLllLts l'ld

, epr irorrrnrrrlal conlrol eriiriputcrti. l)r'cl)tlritii,-li1 ol' t'i-'t!cnls.
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(-'. Recorcl keeping. repofiing, storage alld retrieval:

Coding of studtes. data collection. preparation lor reports'.indexins

systenis. hanriling ot rlata including the use of cornputerized data

\\ \lCl1l5.

D. Test systeln (rvhe re appropriatel

i. Roorr preparation and environtnental room cottciitions for the

test system.

ii. Procech:re.s for receipt' transfer' proper placement'

characterization. identification and care of test systeln'

iii. l'est system preparatiol.t. observatiotts esunlirlliiotrs. bcfore.

duling anci at tertlinatiotr of the study '

i.,,. Ilandling of test s)'stern individuals

during the study.

V.Collectiori'identificationandhandlingofspecimensincluding
necropSY and histoPathologY'

E. Quality Assuratrce procedures: Opelation of quality assurance

porsonnelinperformingarrdreportingstudy.audits,inspectionsand
filral studY IcPorl revic\vs'

F.HealtharrdSafetyPrecautiotts:asrequiredbynationalandlor
international legislation or guidelines'

6. Performance of the studl

8. l. Study plan

A. Iror each stucly. a plan should erist in a written fonn prior tu

initiatiorr of the studY.

B. T'lre stucly plan shotrld be l"etair\ed as ratv datli'

('. .\ll changr:s. rlroiiifications or revisions cf the stud,r'plati' as ltgrced

tobi,tlrcstLrrll,Director'iirclutling.justificatiorr(s).shorrldbe
clitcui]-}e nterl. sigrred iurri date,-l L:), thc StLrdl Dircctor. alid nl;rirltaitiecl

t'itit the sttrr"il iriltlt.

found moribund or dead
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8.1. Content of the studl PIan

The study plan -shoLrlcl contaitt. but not be liinited to tire following

inforriation:

A. Identilicatron of the str,rcly, the Tcst aitri lti:tclence Substancc:

i. A descriptive title:

ii. A statculent which rcr.,eals the nature anrl putpose of the stLrdy;

iii. Identification of rhe test subsrance b1' coilc or- narne IUPAC.
C'AS rruntbel ctc):

iv. Tl-re ref'erence substance to be used'

B. Informatiou C'oncerning the Sponsor-ertrJ tlie Test Facilitl'

i. Name and address of the SPonscr;

ii. Nanie ancJ Address ol the 'Icst Facilitl':

iii. Name and address of the Study Director'

C. Detes

i. The date of agreement to the stud)' plan by' siqnature of the study

Dilector. and ll'hen appropriate, of the sponsol" and/or the test

faci I i ty Inanagemellt;

ii. The proposed starting and completion dates.

D. Test Methods

i. Refurcnce to OECD Tesr Guidelile or o(her test guideline to be

used.

E. Issues (where applicable)

i. The justification for selectiolt o1 the iest sYstcrlli

ii. Characterization of the test system, such as the spccies. strain,

sub-strain. sollrce of suppli'' nutnber' body rveight range' sex'

age. ancl other pertinent inforrllatiott.

iii. T'he metltod of adtninistration and [he reason f-or its choice;

iv. The tlose lel.els ar1d/or concentration(s). tleqtrettcy, duration of
administration;

\'. Detailed informatiott on the c\perimelltal design. including a

description of the' chronological procedut'e of the study' all

nlethocls. materials and conditions. type and frequencv of
analysis, measurements, observations and exarninatiotts to be

perforrned.

F. Records: a list of records to be retained.
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8.1. Conduct ol'{hi: -qtudr,,

.\. i\ uniriLLe idcr;tliicatiurr sltou!i be givcir to eacit strrciy. .\li itr:inr
ci-rncc:rrring lhi:; sLLir.il sheiuld ctr-ry rhis irlerrtif ication.

. B. "i'he stuill'sltotrlll 'i.,t'irtirir,tctr:d irt;il,:iri'clancc u'ith tlre stuilv pllrn.

('. AII d;ttrr gciicrri,:d rlr"lling tire concluct of the study shouid bc i"ccoldeC
clirectll'. promlti.lr'. accuratelv ,rnd legii:i1, by tite indir,'iclual enterins
thc data. Tlreso rntries slrouid he sigrrecl or iriitiaird and ciated.

D. An-y chattge in ihe: rarr data shoulr! he made so as not to obscurc thu
previous etrtr1," unr.1 -slioukl i:rdicari: ilre reason. il necessar\,, l'or
chanse and shqr.iid be identified b1, date rnd signed by the individual
lraking the ch*n5le. I

E. Data ge uc:ratccl l:; * rii:'ec{ corrput{ll input sliould be ir.lc:nrif ied at the
titnc olclatr it.iput bi'lhe individuai(s)respon.siblc frtr direct cletr eniries.
Corlcctioris slroitir"i l-'r: t-trtcr*d sep;lraieil, b,v the l'criisoit for change,
tvillt tlte datL' iinti tlrt ir,li:irlit.y i:f thc ir:di,,,ir"iiial niai;in-s the cirange"

9. Ileporting of studv ru.qults

Q. l. Gerrcral

A. A {'inal rs:porr shoi,riil i;r il-rp*rl:ci ti;l'thc studr'.

B. The use of'tltc Itrtctrr rlior r'il S_r:terrr ol i.ltiits (St,) is recommencled.

C. Thc f intrl repcrl si;ciri,i i--rg sigili-,d ir,ni! datr.d Lr-r thc strrdl, I)irector.

D. If reports of p,itrcilirtj :ciciili:;,.s h'om cc-opet-atin-{ disciplincs arc
inclircled itr th,: fln.rl report. thcl,shoLrld sing and ciate them.

E,. Corrections and:ldi!tlii-rrrs tr ir final rcritort sltoLlid be in tlre torm of arr

alrtendtlettt. 'llhe iil:tcrreirne rtt slit'lilJ ,:icariy spccify Ihe season fol' thr-
corrections or ;-,iiditioris :rnoj si'rouid be signed and dated bi, the Stud;,
Director anil l:r' iirc grri:tcipai scie ntist froin each discipline invoiveel.

i).2" Llontcnt of'thc lilral rcport

l'hc f inal rL'p()r[ shoultl inclr-rde but not be limited to the fbllorving intormation :

. ,{. identilication of rlre Study. the Test and Reference Subsrance

i. A dcscriptire. title.

ii. Ideritilication ol rhe tesr substance b1,. code or name (ILIPAC
("\5 nrrnrhr:r. ctc.);

iii. klclrtificuliott ol the ref'erence srrbstance by chemical nanle-:

ii. i-httrcterizltion of' tlre test substauce includine purity. stabilit;,
.rr)rl ll,rtilirlt'tlt ilt .

i'i-i':,-,.i. '-i".5 .,:lfujli:.. 5rE1iil l. *1,.,_,tr



? -:F 77-1 ,,, ,Si T; e' i,T . V .:. -< *' . ) .; , t'

B. Tnfornration C'oncernilrg the Test Facility
i. Nante and addre-cs:

ii. Nlttt,: of tltc Studr Dit'ccit'rt'

iii. Nane: itf tlie principal pcrsonnel havins contributed fepor-ts i.)

the I-inal rePort.

('. l )tit tcs

i. Datcs on which tl-le studv r'vas initiated and cornpleted'

I ). Slatctttcttl
i. A Quality, Assurance sratement certifying the dates inspections

were macle ancl the dates. anv findings were reportecl f-o

lnanagement and to the Sttrdi' I)irector'

E. Description of Materials and Test Methods

i. Description of methods and materials ttsed.

ii. Reference to OECD Tcst Guidelines 01'other test guidelines.

F. Resr"tlts

i. A sr-rintnary of results:

ii. All intormatiott arid data recluired in the strrdy plan:

iii. A presentatir:n of the results. including calculatiotts and

statistical ntethods;
iv. An evaluatiot-t and discussion of the results and, u'here

approPriate. coltc [usi otts.

G. Storage
i. The location where all sarnples. specimens. raw data and the

final rePort are to be stored.

10. Storage and retention of records and material

10. i. Storage and retrieval

A. Archives should be designed and eqr-ripped for the accomtnodation

and the secLll'e storage of the follou'ing :

i. The studi, Plans.
ii. fhe rau,data.
iii. TIie fittal reports.

iv. The rcports of laboratory, inspections and studl' audits perfon-tred

accordittg to the Qrrality Assurance Program.

v. Sarnple and specimens.

B. Materials retainecl in the archives slror"rlcl be indexed so as to tacilitate

ord()l'l)' stora-se and lapid retrieval'

C, Only personnel ar-rthorized by rnanagentent should have lrr.'cess to tltc:

archil,es. Nlovcment of naterial in and out ol the archires slrtluld he

properly rccordecl.
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1().2. Retentiorr

;\ -fhe foliorl,ing shorild be retained tbr the
appropriate authori t ies:

lhe stLrdl, piun. raiv dat:1. sample s. specirrre ns. anci tlrc f in:ll
report of each stitd),;

ii. Records c;f'all inspections and audits perfornied br the Qualitv
Asslrrance Prograur:

iv.

Suinmary of qualilications. training, expe rience and job
descl iptions of personnel;

Records ancl reports ol' the itraintenance and calihration of
r'Lltriprilclrt:

Tlre historical fiie of Standard Operation Procedures.

Sarnples and specirnens should he retained oniv
(ll tlti l)liliut'atiort pelrnils e , rll.trtr,,n.

If a test fircilitt, or an alciiive contractiirg facilitl,
ancl has no lcgal srrceessor. ihe archive shorrld

:rrchives cl the sponsor(:,) of tlre stildy(s).

as lon-e as the qualitr

goes ollt of busincss

be transf'errcd to tlrc

peliod spt-'cilicd [..v thc

l.

llt.

B.

('

.tNNEX- 3

(ioocl Industrial Large-Scale Practice: llhe GILSI, Concept

According to the Rcport ''Recorrbinanr DNi\ safety, consiclerations'' (oE('Lr.
1986) a catitlog of certain clitcril has been su-rgestecl to classil'r'a gen*ticail_r

rnodilied organisms into the lori,est risk group (Tables -5 & 6). According to
these recomtrendations. a rccLrnrbinant-l)NA organisrn of intlinsicallv lo*
risk can hc: handled urtcler condilions of "-eood indrrstrial larg.: scale practice"

t(ilLSP;. i.e.. under thc sanrc cottditiorrs of nriniinal control and crtntainurent

llrtlccdLtres its tltc-\ ti oule[ be Lrslcl lor ll-ie hrLrntlis. host stluirr frilrtr rlhich it i:
di: ri i ccl .
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Table-4: Criteria
Group I-

tbr classif'r,ing geinetically nrodified microorgauisms itl

st. T1'pes of Orgauisnr Criteria

A Recipient or

Parenteral Organism

i. \olt-palltr','t'tti'
ii. No adr"cniitious ageltts

iii. Pri.rl'en and extended histor'-v of sa{'e Lrsc

or bLrilt-in biological barriers. r'vhich.

ri,ithout interfi:ring rvith optirttal growth
' irr the reactor or ftrrme lltor. confer

limited survivabilitl' atrd replicability.
u'ithout ad'u'erse couscclttcnces in tlrc

e n v ir0l-l nrc nts.

B Ycctor/[nscrt i. Well chai-rrcterizi:d arrd free ll'onl ktrou'tt

liu lrnl.tt I \c(lurttec\

ii. Limited in size as muclt as possible to

tlte gerrr:tic scaluellces rec}.rit'ed ttr

perlortn tlte intcncled futtction.

iii. Should bc poorll' mobilizablc

ir,. ShoLrid not transfer an)' re:sistance

nrarkers tcl trrictottrgatristls trcrt kllo\\'n to
acclLrire the m natltralh' (if such

iLccir.risition cotrld uotnptt,itlise usL' ol-

drug ttr ct-lrttrol disease ageltis )

C Genetically' N'lodified
N{icroorganisnrs

i. Ni'rn-pathcigcttic

ii. ,{s srf'e itt the leltctor or ferttlcntLrL as

rcciiricttI of partrritlil organislrrs. hut

ri'ith lirnitecl sLrrvir ability and/or

replicat:ilitv u'ithottt ad'nerse

u()n:r'(iti-'t).,'s i r r t lt.' ('l | \' ; t ()tllt'1.' rtl.

l)

Othcr (ieneticalll
NIodifiecl
rnicruorglutlstrts tltal
cr.rLrld [.c inclLr,i*d irr

(irtiLip i. ii tirtr incrti illr
ctttttlitirlll. ill ( .,ht,t.'.

i. 'l-liosc constrLtcle',1 ctiiirrtl)' frilttl a singl.:

[11't.ikirr)'oiic recipicnt (iriclLiil;rrg its
indigitroLis ;rlasiniris attd ','irttses) or lilrrit
ru sittgkr cLtkarl otic rccipierrt iirlcluclitrg
its chloropiast,'. tttitocitortdria" plasnlid:
[rLrt cxcltrdittg vir-Lt:,r:r.

ii i li,,:.' 111 11 1 r11ri.t irrLir.'l'. ''r ':.'ri.'ri-
iLtililailclls l-t'i'llll t,iitlilcrlt :,ircaits tltiit
crcitiiit;:.t iit,:sr: rdt[r.lr-)itr")cS l') ktllrir ti
n!ri si,r!o:i.:.rI gri' ri:i\:;:s.
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Table-S. Relationship betrr-een risk class, containnrent categorv and
objectiles of safetv precautions.

Table-6: Relationship betu'een risk class. containment categorl, and saf'et1'

;rrccautions.

Itisk
classes

L'ontainure nt
catcgory (()ECD)

Saf'ctv 0b.iectives

Class I GILSP Safeguard hy,giene ior rvork rvith harmless
microorganisms u'hich do . not require
containr"nent. Hi,-uienic process and
eqr-ripment are used to prevent the
contamination of cullure or product.

Class 2 CI Nliniririze tlre relerse oI lor.v-risk
ni ic roorgair i snrs ['r-tlrrr 1'rr i rr rl r t r' r)n ti.ri r r lnL'lr t.

nu secondart containrn,-'rrt.

Ciass 3 Cl Prc vr'rrt rc leirse of rlccliu rt-ris k
111iq1,rrrrSillli\nl: IIo1t1 1'r;'i111111-1 eutltlrirlnlu|ll
during regular olleli.rtiorls. no strict
sccondarl' containrncnt.

Class "1 C3 Absolute cont-aiurnerrt for high-risk
microorganismsl secondary containment
strictll, recluhired [o pl'event release in case
ol hreaclt of ptim.rrr L{)nlllinrnent.

Risk
Classes

I'ypes nf
0rganisms

Sa{'ct.r- precautiorts

Class I Halmless
microorganisrls

- GILSP

- Goocl occupationirl safetl' and hl,giene
principles lre 1o be applied

Cilss ? Ltlu risk
rnicroorgrnisrn:

( lorrtairrrrenl cutctor'1, I

- C\{T lre to ire ;rp1;licci

- .surlaccs u'ithin tlrc' i.rciliLi .ltould be

casily cleanecl and clisiir{cctcd

- C'oritarninatc-d rrat..'rixls iu'c to hc

aLrt oclxved or cli sin I cctrd hcfi,r e cldani r.lg

-.\crtrsol clelting 1'lrtrecdrtrcs uttst be

ciirr t r.ol l i:tl ;rnr-i cr,lr r t"r i t tcrl

-.{ectss lrr tirt' f'liciliL\ !rlirsL i-,.'i.:s,lictctl



(1rrrtainment catcgon' iI
i\,leasut'e in ac!tlitiotr tLI c{nltrtillllrcllt I

conditiotts :

- Onlv authot'izcd persiltitri:l is adtnittecl ttl
the 1'rcilit-,-
- i'ersonttei is vaccittitcd if pclssible

- Exltaust air is I-{I:PA lilterecl
- Efi'luettts frciltt thi: l'acilit-!' ntus[ be

deccxtatl inrted or steri li zed

- An autoclave should be prosent tvitltitt
thc i;tcilit)'
- All proccsses involr.'in.t rncdium-risk
nricloot'ganisrr.rs rtttlsl! be carrird oul. ill
Iternreiicallr sclllecl eqr-ripttlcrlt ol irl

Bioslf'ety' catri rtcts

- Pri)tcciivc sttits..losillg rrf tllc Lrack.

hayi: tg he ug;ir l'r1, 1.i,-:rSi.rrrirCi

- IIancls attcl fbre;rtr:'rs shoLrld bc' rvashed

aud disinfccted at reguiili illtervals

MediLrm risk
trltcl'o0rgilll I sllt s

Ciass 3

q i?,1 C.i r : r,i ;-.1fi . ;r'ir?g,. -vtr V, -.: . l r., r

Class 4 High Risk
Microoiganistns

C-rx tai n rnctrt catogory -i

lv{rasures ill aelclition lo cL)lltililllllent 2
condilioits:
- No r isitors shoLrld be adtrritte'J

- Facilitv tttist hi colttltletell' i,strlittecl

-'fhe rLlortt lrtt. collllllrtc cltlttqe' ol
clotltcs lnLtst itlclLi(lc att air-[trck l-acility'

u ith contl-rttl-cclrl sl.ioticr

- Negatir,.r prrlsstrrc tnust be tll;tirttaitlecl itl

the l'acilrty artci 'tltc ait.ducts tnLtst be

i-rlotectecl hl Couhle llF,PA liltcrs
-.{l ieft.ltr.:nts iltLrsl he stclilizc'd
- Th,: aLrt,.rcl;l\. inLlS[ l.c rr,iihirt thc flrcilit_r

- Nlatcriels ctlltt:.tittitt-t irigh-risk
ttlicl'ttorgaitisl-tts llltlst lr'j abstllutelv

saparatcd l-t'otlt ri'or.i..et's

- [)rotcctivc strits f ot' sitt::lc ttstr rrrtst [-re

\\ t)fll

it is unticiplrtrlcl tllat tlrr: r ur-it illrlor itr ol' biotcihrtUi,.rgical lll{)ccssL:\ rvili bc

desigrrcC irr risLr !)l'Slnisnts thut ttt,,:til tltr dcsigntttirrrr Liil.Si). -i i:i-t i. ilot t)nll lo
{lSlitC ihc sai'ciy tli it,:,r'kiis ;.titri ol'ilii; u!tlili)llittctti. l:iti. rt1'ctlitt'.i'. ;.1 l.il til at.0itl

i!i,' ;ti:eil l'r.rr cttitir pi.;',:ili:l .'r))llliirillirlll lllLlllir"lli\



'[able- 7: Safet.y precautions fbr bioteclrnological opcrations.

Measures. Operlti ons. Ec1triprl.,irt Desi g r r.
('ategr-rr_v

Facilitics

(;ILST) ( lorttainr-ne'rit

1 2 ..)

Procedure
Written instructions and code of practice + + + +
Biosaletv nranual + f +
Good occupational hl,giene + f + +
Gppd .ocrpbop;pgoca; tec j moqies + + +
Biohazard sign + + T

Restricted access + + +
Accident reportine + + + +
Medical surveillance + + +
Prirnary Containnren{ : Operation and
Equiprnent
Closed systeln (CS.t designed to minirnize
(m) of
preveni (p) the lelease ol' r.,iable

niicroorganislns
ttt p p

Treatment of exhaust trir or gas fi'om CS p p

Satnpline f'r'orn CS IN p p

Addition of r:rate rials ro CS Il l ll p

Rerloval oI r-nate rials. 1'rroducts. r-1'l'ltrerrt-s

lrorn ('S
llt p 1l

I)enctration o1- ('S b-r' ugitatot' shrl't ancl

nteasurinL clt'r,ices
t1t p p

Foam-out control llt p tl
Seconda rv rronttrinnrent : I.-acilitics
Pxrtectir e clothine according to risk categot'r, + + +
Changinglu ;ishins faci Iit + + + +
l)i saftecti cn iuci I i tr + -l -r

i::nldrgdric\ shoii cr i'lci litv + +
.\it'iixk lrtd conitrulst'rn' shou t:r iaciliLr +
[rf ll Liclrir clc.:o;rtr.trrri nuteli
(-lrrrtr-ollcd rrcg:itir c nrds\uta +
llEi).\ liltci's in riir.iliriis + +
-l-r.iir l. i-lr spiIIcti I'l Lriils 4- +

,'i t,-'li It,..'i rrir'tii'tt iIr sr-:i.r Lrhlc -L

i' = ri:'tiiiilr'i. - il(){ li(lil rt'.ill . { 5'.i,r',:.i i'.\tLr1i: ttt-tttinilltir,: ,-..'t,.r.r,. i} =
i-ii i_,, i,ili t.li..,:i.,.,
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Classificatiorl gf sal'ct1' ttleAsurcs: the fbur-class safetl- pret'aution systent

ll the ;clerlnt infirrnratiorr about tlte properl.its of an orsatli.-<iri is avlrilahle. thc

pi.occ6Lrrcs rtf harr,,lling this or-glnisrrr togcther ivillt apprtrprilte cl'tt(irilttltcnt

i;rciiiti.:s. il'ucccssu11,. carr hrr: crtegorized. Tlrc intct-ttltitrnrtllv a.lccpted f ilur-class

risk classification s)'stcrn hrs hcen 1o-qlcall) reluteii ltl a lotir'-par1 safbtv

prccalltioit systerr botir ftir bioti:cftlolrtgicai latrt'rratot'ies anci inrlLrstrial processes

(scl'Tables T & 8t.

Despitc the still existing cjifferenccs in the numhering sl'stent. tltere is a broad

coniorprity i1 thc coutents of the varir:t-ts nation;,illy or itltc'rnationailY used lists of

copt.lillltcnt levels. ln tlrL follorving table (T"able 9) cotltainmclti procedures

rccontntetrcled lrrl Inclustrial Processcs fbr contaitttncrlt lcr e ls 2 to 't are

sLrmrlarizcd.

'l'ablr:-8: Clontainnrelt measures for industriaI proccsses ruith biological

agents.

t'ontairr rncrrt lncastll'cs flontainrnent ler,els

2 -l 4

I Viable olganisrns should be

haniiled itr a svste l-1.) u lrich
phlsicallr scparates the process

I'r'orn tlte cttv it ontlettt

Yes Yes Yes

t. ErhaLrst qases frortl 1hc closcd

s\ stellr should treatcd s0 as til:
Minirnize

lelease

prevent

releast:

Prel'ent

release

-). Sarnple collection. additiorl ol'

rlatcrials to a closcd s1'sterrl atld

lrJn:lcr trl' r ilrhle ()tSltl'lisll)\ l()
atlotllet' closed s)'stelll. sltoLrId be

perlbrrned.

N{inirnize

release

preVL-nt

ra iL'a sc

Prevent

rele ase

4. Bulk culture 1-lurds slrotrld llot bc

fc'lnt)\'ed l'r'orll tlrc closed sIStcl'll

Lrnlt-'ss thc viablc orgattisllls hitvc

bacr r:

I nacli vated
bv

validatecl

lllean s

lnactivatecl
br

validatecl

chernical

or phvsicll

ntca ll s

Inactir atcd
by

virlidatcd

chonrical

or' phr sical

lntlell s



Contai n rncnt r)reasures Contairturr'nt luvels

2 3 4

). Se;rls should he cli:sirrred so 3s to \'linirrizc
r.e lca-.c

Ilre \'arn t

re lclrs;.-

Pr-cve nt
rrle lsc

a) Biohazard signs sirotrid bc
poste-d

Opt ional Yes Yes

b) Access slrould bc rcstricted ro
nonrinated persclnnel onl y-

1'es Yes Yes. r,ia arr

rir.lilck
c ) Pcrsonnel sholrld \\,ear
protcctive clothing

Yes Yes
:ornplete
lhange

d) L)ccontarrrination ailrl rvashing
flcilitics sltoLtld tr:: pic.,'itictl fLr
pclsonnel

Yc-S Yes Ycs

e) Pelsonncl shoulci sirowcr he forc
leaving the controlled area

No Optional Yes

l) E,ffluerrt 1'r'oni sinks iiird
shor.r'crs should lre collccretl anci

i nacti vated bcfbre rr' I c-i,l sJ

No Oirtional Yes

g) The controlled alea should bc
adecluately ventilated to
rni ni rnize air contanri rurt iorr

0ptionai Optional Ycs

h) The controlled area should lTe

lnairttaincd at u|r air ir|L'5r11'a
negati vc to irtt]]itsltlre lc:

No Optional Yes

i) Input air to and erii rii' from
the controlled areil shoLrld be

l{EP,,\ f iltered

No Optional Yes

.i) The coutrolled area should bc
designed to contain spillage of
the errtirc contents of the closctl
SVSTENI

Ncr Optional Yes

k) The cr.rntrolled area should be

sculahlc to per rnit lirrrrisutiorr
No Optional Yes

l) Ef lluent trL-atntent bclbre firral
disc liarge

lnactivated
by
r.'alidated
ltlciut s

lnactivated
by
validated
chernical
or physical
rneans

Inact i vated
by
v'alidated
chcrnical
of
phvsica I

llle alts
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ANI,JITX-4

[,ist of Organisrns Accorcling to Different Risk (]roups

Sllet,r corrsiderations in thc application oI biotcchnolo*r1'arc impelaiii,o sinct:
possibl* risk iu research und developrlcnt inl'olving different tnicroi,-rganist'us
has bccn recognized. Accolciing to their possible risks to health ancl enviroumc'nt
the micloorganisrns have been classified in to different risk grolrps.

Tt.\CTERIA

Risk group I r

Risk erorrp I contains orsanisnrs us per definition cause r"ro risk for healrh and

en,u'ironrlent. Hou,ever. CLP giridelines have t"o be fbllou,ed. The Iist should easc

rhc tlouping and ideniilication of spe.cific strains. It docs not conlpcnslte thc
responsibil ity o1' the scientists.

. 
Acetobacter spp.

Ae tirroplurres spp.

Agrobacteriuur spp.

Alc a I i genes acluarnari nus/eutrophus/[atus

Acluaspirillunr spp.

Artlu'obacter spp.

Azotobacter spp.

Bacillirs slrp.. except cereLrs and anthracis

B ifidobacteriurn. spp., except denti urn

, llrd_t'rhizobiuurspp.

B rer,' ibacteri um sirp.

Car,rrphanon spp.

Clavibacter spp. Except rlichiganensis and sepeclonicus

Clostridiurn

aceticunvacetobut-t,lic urn/ac idiuriciice llohiplrLrnr/k lrr_r'r'e riltherrnoacetic u nr/therrrr
c,e c lltrrn/t lrcr'rn( )srrl fur'o!cnes
Corl'nebacteri u rn gl utornicu rn/l i Ii Lrn-r



.,:! '-,'t. 
-.: :}-;,t t,".i,, tai r. -:jt.l. jt .:.:., :r .j:l : l:i ) .,,.,, ._ 1_,

Ir.! I i I f( ).( )rrt rr :, t)ii: i Lrrrt .,\'l'a'(' li ).,1 -1

i-:'.rlrcrit'lrir coli A-l-(-(-.9(r37. (-Ch{lS. N('lll 37-l-1. fl. Ki2 rnd rlcii,,arni:-

i:r-t, ir:i;t :l)r) []r"ctirl chlvslrnlltcnti. .ttr:-r'l,rr olll lrrii[ hcrl-.iccllit

t. ilr-re tlrtr rlr.r;lr:r

liltbsici ll pl ri rrtilrti.i

I i.lrrlr.r'rlitr:

;ic idop h i i Lr si ba u aric uslbr-t- rr islbtrc r rcri,lc;.r sc i/cc I l,rbir,ts i,r/Jcl'n'llrnl i uttllcnlrr r)1 ii lnll-ic I

leticLrnr/sal<e '

i-actr.rcoccr rs I acti s

[-cuctrnostoc spp.

[.r'sohactcr spp.

\{etlrenohlcter spp.

f,lcthvloirronas spp.

N{icrrrcoccirs spr;r.

Pci,lioccrcctrs spp.

['s,,'udortiottits gladioli/{1 uorcsceus /svringut..\ccpt plrtlrot_r'1te pelsicu,-r

Ilhiztrhiurri spp.

Rhodobacter ...111-r.

R i r, rcloltsctrrlolirttrriis sp;t.

Stitl;ht'lococc us canrcrsus

lticl.",:ttsir'llu spp

S t re pt oeocc ii s s;"r 1 i i :r li r-i s -i I rr-: r'ntoph i I Li.

Stlcptonr-r ccs spl).. u.\cJpl s()ntiilielt-i-

i i rL: t'ntohucici"oirics sppr

-i 
ii.-:r'rrtrrs spl-.,

'i 
it i' riruii I lris' 1r1.-.

', i i,:.ii I r_l iti,, t,r r',,: rl i r- ir','t'i rii r:i.i

I



\. ol'

it.\C't'Et{l,{

l{i:li grorrp Il

li-i:|., t;rrirl.r Ii c31t;rirri lixlilrigLrnic hltctcr.iir lor rilticit rt:spcclivc tllcrap-r i-

;rrailrlrlr or rrlritlr irticctirc ch.lmitai'ii lu'ss sa\ctd (.rl'1'ol iltlicll cli:l-tt)-1tsr.'

coltf.rnliitttirln p!'()caalurcs rr"L'ilvxilll[rli li.e. tlo lroi tornl si;orcs efc.). l]li)ilc1'r]lt' h,]

lrigh srlttr itrcl il--it.

iclittotucillus pp.

.\c t i ni,rrn'cc s h.rt' i s/i st'acl i iipi' rogctlcs

.\ertit:rortas hvdropiti Ila

-\l ilri)l llst lli.t :l1il.

Ar'; r.r n l h.ic tc ti tittt I trie I t'tril -r t i c r,r rl t

Il uc tc r..i i.i t s f lr c i ! is/l Irct il i utllrrl n ic r()Il

iJi : i.i'i.;r. i.'r itrtrt,l;trtittltt

13ordetr:llit spp,

[]orrciir spp.

C'atrl1-" l1l-racte r sDll'

(-itrohacLer splr

( i.,: l') .1..r I, .,. i,, ;i i i.:i i.

('iostrirlirrnr holulrnr.rlt,e l.r.Lirr trli, h.rrrnirir ricurtti ltisttrl', ticrtttllltrlr r. iillcrlrinucriii
:r-ili ia'.1!]ri [,'iil1l i

('r-tr-rnch;lctcl'itrrn rlrl,.irtliclirrr,'ipscttri,ttLtlrliuuirr:i:l't cltiilti lli('clllls

('r tophaLl 5t)l'1.'J;ttll(igiiiic il :iriitit.ils

' lritr'.lll,-i:i.'ilri i:lt'.ill

i:i i.tt;t.' I llr C,,i.,t,.,riJ j In

[:.it 1 r: r'r ri.ir 
"t 

i t- . i'tl-t.

L-i,i,.'t , r,,'r.;.i ilr i';ii:lrli:.

L.,il:r't tili r'./i'i'|:I riri1.

i:..;i : i:ri, i. 1r ir,-i', r.l rl,. i, r,..lti it i l,' :i i,h' i I i tr : tt rt i



\ol- 4ii;T:Fri iq[Fi. .:i:+'-rg, e"f:ifi ]. ]r.r

Fl r rrobac tc' ri unt nren i n_rosept icu rn

I lrernophillus spl].

Klebsie lla. Palhoeerric spp.

Legiurte Ill spp.

Letospira i r rterrogans

Li:ter-ilr {noiroc\ L()guncs

Moraxella spp.

N-ei s scri a -qonon-hoeac/rnen i n g i t i cl i i
Nocardia brasiliens is/asteroides/farcinica/nova

Pitntoelt agglL)ntct'Jt t5

f']asteurella spp.

Peptococcus spp.

Peptostreptococc Lls spp.

Proteus spp.

l)r'or idcrre iu spp.

Pseudonrtln its aerugi nosaipscr"rcornal lei

RhodococcLrs equi

Saltnonclla spp.

Serratiii n)arccscelts

.\lrir.'ll.r s1,p.

Stephvlococcr-ls irtirerrs

Sl'r'ptobac i ll us rnoni I i lorn:is

S t re D l-oc i lcr c ri s l)\'ogc []cs/lt n c tr n-io n i atr

Sir-eptottrYcts son[ilittrrsis

{, i,lei..l lr"nta tit'rirl1'l icurri

\','i : iorr-'l i11 .;r1r.

\ ii-tl io L l:lltl',itr'l'iLti i:rii:,'trt.tiS,.'ltitil'1,, ri,/ntirtticu.,'1r;r'r'ult,.rctit,.-ri--t tii r.rs,rr riirrii'icrts

\.: r:',,..i,, -\,..i,, i1, ..,,.
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BACTIiI{I;\

Risk group Ill

llis[. -e;91p Ill c,-rtrtuirrs p]tltoscrtic bxclct'iit rvith lrigli in{cctirc ll(rtclitial. n(-) ol-

lr:sr el'l-iciclr,, thcrap\'(tr resistaltt tbr ;ts (liiis -rporesi. irigilt'st:ralct\ lcrel (i--it.

liit. i I I tr: i.ttltllt tte is

. i:iailortclllr hacillitbrrni-.

Prrtrcella tttelitettsis

( lha Ilrt-vc]ia psittac i

( .,rr''l Itr httt'ttr'ti i

Flrrrci sccla tr-rlitrctlsis

\'[-r c o i-rac tc t'i tr rlt it tl' i c l-ttl tt tl t/t tt bc ri r-r I o s i s

\{rcobacteliunt .rr iLrnr/ctrcltinlr'lltrrtuitutt/tltafiltilll.}/scl0l"Ltiaceuttt/t-rIcct'atls

)\'1r'coplasillr spP'

l)scttdot"rtatt;ts nlal lei

Ricke ttsia

a ka rii a u stral is/be I lii/c a nrda/conori/nroutana/l)iirkcri/siLriric ai t s Lltsu-qalnLl shi/t1'plr i

'Trr'pone tlra prI I icl trniil)cltellLlc

\ e tsitti:t pesli'

[:tr\(;I
Risk group I

,\saricrts LrisPcit us

' Act'ciiittri,iitir cltl-t'st)gdlltlln/rstl-iLtLillliclcgittls

Act ittoittttc,rl' elcaatts

Asltvhl gossl pi1

.\:ll.lt Ii I!ti\ ot'l'zae

,'\ Ll !.rtohils i.l Lt tll 
1 
rLi i I ulltrl:.

i J Ilrii:slt"r tl'i t 1'1 
r1'1

i J r"l I : ; r I t,,ll rt r CL' 5 Ir !'ti'( \.' i i il ll \ I !

{ 'ii it i{ i iitr. 1., t, rl ii i tt r:,'r l;,'l llt'-i'l:tl/t t ! t i l:
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C I racton i urrr glr ilto:;Lrnr

CI aclo:pot'i L',r-, L' i;1.1 o::poi-ioides

f'litr, icepi paslral ii'irrrr.pur ea

(',,[,l itttt' ( Iilt.tr'U:

('Linni nglrlrncI Il hlrkcsleanaielesans

('uri'ularia iuuati:

(.1'athus stercol.cus

I)ebar_vorr\,ccs harrsenii r

I)ae tr tnrct'r tle liqrre seen:

Engl,ulontitiur alburl

Geotrichrrr n candidurn

Hanscn ula ar rorrra ll/iroi\,tnorlllla

H-r,plrrrlarnu f asc ic LrIare/r-oseonisra

Klrrce dcru t ur.tie i:

Lentinus cdodtrs

Li pou r-r,ces I ipof"cr/sarkev r

N4etarhizi Lrnt anisol:l ilc

Nlonascils pupur.eus/ruher

Nlon iliel lii suar,eolena

\luI 1i.'1,';1, r iltlt.e,t

N,I uc or c i r"cne I I oi de s/rn itccCtrip I ti n r hc us/rclu r i i

\l.i ti,tit..iiiliil \ r.'r't uLJItr

Nil u !'( ))lri-) r.it r' I ii \ s lils i tr)l) I t i I I r I

j\ igttr:n, rr;t splracricu

( )x,r' p1r1'115 1.rops1 | i ;1 s,.,

i)acl r",'illcri iiur, )r,l)lri I ir:i

l'iitcii',ttt\ ccs r lr1ilrt ir'liiirci ltLls

I)cn i i i l l i Ll in cu rrrcn riril.l i/cl.r r.r,si tg;it Lnltil'ri l lia u l il:iun
l'!l', er ri r t.., .r:: ir i,i i. r,.:. i._'iti I tt s

l'ii:i-ti;.r l'iii'il],r.,1r,-:,iiill;,.1!.lli)r),ii,,/tl,tilll_.t-:tt.rl1rt ilir:iiir:,,rltitiilr
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TrI c:u rotus ost rcatll s

rhizoctonia sttlani

lt lti zrrPLtt ot r ztrelsltrlutt i fcl'

Rhodospoliclttnt tLtruloides

Rltodtrlortrul gltrtirli'

Slcc' lturornl ccs ect'evisiltc

' Schizoasccharolnvcespombe

Schr,vanniomyccs occidentalis ,

- Strrdaria macrPsopra

Tl-ranateplrol-tls cLlLr uilteli s

'1'rarlretes l esicolor

Trichodenna hat'zianutn/longihrachiatum/r'iridae

Trr gonopsis variabilis

Verticilliurn lecrrri i

Volvariclla \'olvacea

\\'allernia sebi

Xc|ot ttr ces bi:p.lt'tts

Zygorhl'nus tnoclleri

Zvgosaccharorllyces bai li i/roux ii

FUNCI

Risk group [I
' Ac re mon i u rrt fa Lc i l-or-rrtc/k i I ic rl seirec I fe i

Arthrodertra benhlttriae/simiti

AspergillLrs flavus/lirmi gatus

Il as idiobol Lts haPtt'rsPorus

(liurdida albicans

C't'yptococcLts ttcofortnatts

Epiclerurophltott l-l occosu ttr
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Eroph i I ia castelani i/dcrnr nr i r i.l i s/rlra n sou i i

Fi I obasid iclla neofbnnans

FOnsecaca crllnpactr

Hortaea u,crrneckii

Leptoshaeria seuegalensi sltliornpki ns i i

Loboa Iohoi

Madurel la grisea/mycetorli

Microsporum
audouinii/canis/clistotlutn/dulioisii/ecluinLuu/f-en'Lrgineuny'eallinac/eypseum/nanunl

Persicolor/praccox

N'lonospori urn apiospernru rrr

Nann i zzi a 91-psea/obtussllot lc
I)en ici I I i trrn nr;rrnc'ffe i

Ph ialophora \,errucosa

Pseudol lescheria boydii

Rh i noc I adi el I a cornpacta/pedrosoi/spi n i fera

Rhinosporidi urn seeberi

Sporot lrri x schcrrckii

Trichophytottcocentricutn/erinacci/eqLr inurn/goun, iIIi/rnegn inii/urentagropll,tes/
rubrum,/schoen lein iilsrrii i/soudanertse/ton s u ran s/ven'ucos urn/violaceum/r,,iroundei

Xv,lophora carrionii

FT:NGI

Risk group III

Ajel lorlyces capsulatus/dennatitides

Coccidioides irnmitis

Hi stoplasrtra caps u I aru s ( A.ie I lorn_vces caps Lrla tr.rs )

[{i stoplasnta duboisi iilirrcirrrilrosurn

l'iiracoccid ioidcs hrasi I icrrsis

Zy rnincnra dcr.lnir ti t icles (,{-icI I trrnl ces dcrrrruti Licles )
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vIRTiSES
Iti:l' grorrp I

-att.nuxrcd vilai sirailrs ri,hiclr are acccptcd \accilrcs. Onll a lirnil,-:d ntuttber o1'

Il.r5:lges irr cle f'ineci cel[-crulture ttr lios{-slstci]ts i,trc al ltr\r'ecl

-lp,ltlrr )S(rlie lilu i sl t ;.rilr.

-r,iral strains frttrn fungal or bactcliiil syslerns. provided the,v do riot contiiitl
'",irirlence-{actors aud ere dr:scribcd as apatlrogenic for lrighcr anilltitls artcl httntan

be i ngs

-Bae ulovinrses of insects

-aplthorenic. endogetteous. attinral rctrovirtrses

YIRt'SLS
Risk groulr ll
Adenoi'inr- (L.r'ovided tlrev are not desclibed in risk ,troup I )

Astro-r'irurs

.{ rrra-r,irus

Avian euzephalonrycelitis-r' i rLrs

Fluruah forest virtts

Bebaru virus

Ileru-r'ints

IJK-r ilLr:

[iorder diserse viitrs

Bornir r irus

!l,rr rrr.' r']ruc()\ill Ji:rutc r iltts

Bor ine eplrerneral-l ev'er r.'ints

iJrcda vinrs

lJ u rrr, arlu'ela virrrs

('huzan virus

Colorudo tick-le'rcr r ilLrs

flolona l'irus

Coxsackie l'irus A and B

('t'lotnc-taIrlr iruts

Ectrtrrncliu virus

e\ogdrr()Lls rctlor iruscs (i.c rntrlirrc nranriil-tLlm()r' r iltis. lclin.r
inirtirrrtr.lell.ie icne -i r iltt. t
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Fclilte calcir,irus

F()rt rll()rglrn \'irus

Al,ian sllallpot virus

Ilcpatitis A to E

Ile-rpcs sirrrplu.r virLrs I arir.l II
I-lurnan caIciviltr:,

IIurnau lrc'.r pes r.inrs 6

Htrrnun pallillorrru r irrrs

Human rhinor,irus r

llurrran inllrrcrrzu r i,'rr t11," ;\. I]. C
Shope f ibronr vilus

C'on;ror virLrs

Ltttttp_r skitt direuse r i'tr:
Minute virus in ntice

N{easles virus

Murnps virus

N'[ur inc perrurnrlnirre r irus

X,llvxorrur virus

Ncrr r ustle discase r irrrs

N1, o rr 
-9 

- tr Y ctr.t g r,' i ru s

Orbi virus

I'arairrf-luenza r.'irus type i -.+

Parovirus

Horsepox virus

Piruna virirs

Poll orrrr elitis l'irLrs

Pol\,orla v'irLrs

Reo i irus

Rcspilu{trrv s)ncytial \ irus

I{rtss ri t'er virrrs

Rota virus

Sattilll''' ', irrrs

Seniliki lirrcst vilLrs
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Sirliur hcnurlllngic vilus

.S Lorttirtiti s l'tirytLilo:a vi1s5

l anitpor r ilus

Inarirrrt
[-]Lrkurrricnti vilu.

Vlrccinia r irrrs

Varicclla vilLrs

vIRIIS
Risk group III
\lonkevpor I it-trs
(-;1lr;;r.1r11 r it[:
( Itikrrrt-:rurr u vir'tr.

Dr:n!Lre I irus t!pc i--l
Easterrr equirre ericeplrrlitis r irus

L,nzephalitis virurs

Epstein-Barr \ irus (car-rse of Kurtr arrd Jacoh,Creutzleld cliscase)

Er crgladcr-. r,irrrs

\ eIl,rrr -l.'rit r ii il<

J { uztr la r ilrrs

ll'lp;11i1i1 I:i r it'ttr'

Hcpatitis E virr"rs

l-llV I anrl l
Kr :r..ttrttt- lrrir.:l r ir il<

M;rvaro r irns

" \lidJlcirLri's r ii'rr:

\itt".rlttlrt' r ir,t.

Nnir,rhi shtlcil dirtrli:. r it'ii.
( )r',,lru. ltt' r ir r'.

I"tlt;1';1t i'lt't t'l r i'll'
J)(rrr.issiut t ii'ir"

I{ lr l-. i.r s

1{iil.,:tl;.i r ii'ir-

.-ilu -i'l , il'ri:
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ANn-EX- 5

t. ITANIEWORK IIOR ITISK ASSESS N,tIiNT

I.raureu'ork to asscss field tesling of'gencticallv Inodified plauts:

I\,lost of tlre extensive past expel'ience on field r-escarclt o1-plartts that have lreen

generic.rl[),rrodilied hi classical techniclues is rclevatrt to lield reseat'ch olplants

rnodificcl by nrolcrcular and celiular techniques. The t1,pes of rnodilicatiorts tltat

have been seen or anticipated rvith molecnlar tecltniqties are similar to those that

have been prroduced ivith classical techrriclues. No nerv or inheretttll'dift-elent

Irazards are associatod u,itlr thc rnolecular techniclr-rc's.-flterelorc. anv orcrsi-tht oI

field tests shorrld be bas.-d on thc 1-rlant's phcnoir'1ru and genotr'1rc and rrot ott ltotr

it rias procluccd. Tlicr p0\\er of the nrolecular rnetliods. liowercl. docs irrcscltt 1hc:

possibilit,v that plants i.vitlr uriflnriliar bLrt desired phcnr-rtrPes t.nilr,hr:- produced.

In sorne cases. ne\\ genc sr.)urces lnnv be trsed. bLrt lurnilial phenotvpes r.iili

result. PIants u,ith unfrrrnilier pl-ic'rrotypcs should be sLlb.iL'ct to oversight

until their belravior is preclictable and -shovvrt to bc non-detrime'ntal to tltc

environnre nt.

A dccision-rnakin-e ft'arrreuork (Fig-l) that allous cxpcrirncntal field tesiirtg

hasecl 6n (l) firrniliariti'riith thc irlant and genctic r..irrclification {Fis-21. (2) tlr.-

ability to criufine tlrc plaltt (Fig-,1) and (l) the pciccireil enriltilttnetttrl irrPact if'

tlre plant -should csci-rpc cortf inr-ntcnt (Fig--t) is propt;sed.

SitLratit.rrs tlut arc l-arnilill arrd coltsirlcted salc r)lt tlte basis of llit\t L-\irr-t'ictl.t' ()l'

uxpcrirnentatiou shoirld hc classifiecl as rnrtuageable hv accepted standards

il\{r\S). i\l,\S plarrts rr,oLrld irrclLulu. for crrrnrple, cla-s-sicallr.' l"rroclucccl plarrts und

orlrcr plar-its rrith trnriiiur pherrollpi:r. Tltesc plirnls sit,-rul,1 l-re i'icltl tcsit,.i irt li

lr1iitlllL't' thli is llt()st a[]proirIi.itt i-.irscd on Plst ci.1re '1.,t." 
irr tiaditirirlirl lrlirttt

hrcr:ti irtg.

.\ll plunts clrrr ['te coni.rrreil. s(ln)c n](r!'i) r'cudilv ihutt irtlrcls. -lhc rtsc ol steri lr:

1-rlarrts is llrohablr tii; b,:st crantllc ol tasl clrtliitiii.rilitr. pi'or idirtg tllrrt lrtlctititltt

is 1..1,al lil tl'ttr r[is-'i:ittin;iir,)ir (rl \rucl.rlir.'l)l(-)jrllr'tllcs. Iilc iltiltt tttrcttlc iit.rtrlrl

!rr. tr crrr'ilin.t iil tlDill-l)rriiilr:ilr.',.1 Piiiitl lt ilr,t 1rt,:ir.tirCt o{ .1'1 ,,r.r i-l\ irridiziitg rr ild

t,.:!ltlirc,r. ln tltis 'riliiillirrlt. Lr)iii,rr,,'ilr\'lrI i.,.r) 1.,-'irr si:.iii;1.1rlr',.ir'lii i'irili:iiil:lt.'tti
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in a quu'antine grc.:rrlrouse. It is clcar'{hat thc iti)ot'oi)!'iittr) l',:rel rr{ c(}itf-inctt'}cnt

tlepcnds ou tllc plant atrd llte g*r.rglr.rpllic arcl lirr lhe f i,,'ld tc:,1. Il c,.ritf ittctnettt is

iiitf'rcirlt oi unceltain. iltlentiolt neadS tL: hc gir.'c..rr tir tite pctt:ntiitl r:ttvitotttnelltal

itrtpact cf thc itttr.odLriiion. li'tllr-:l',: is i-'1''1.,,rt1t" 1-ol'cotrsitl*ral-riu ncgllive

cltvirottnret.ital irnpact. e otrf itte tltcttt i'i 're 
cdllru" siltltii'l ht t'igot'otts' lts lvillt

screcilcd citgLrs. ll'i;otcntial irrrprci is loit. les,. si:jitgctit 1r1(1gdd1,,'.s slroLtld Lrc

calleci Ior"

No1 i- rt-lltitt

I.ig- 1. Fr:lnreuurk 1o as-tcss licld testirrg ol'gtnc{it'itllr nttrlificd gtlaltts

As dlrta 1.,;rsed r.rn frr.ld tcsts accintt.riirte. it trta,r ir.'llcsit'lthlc to lessel't the

cL)nl:i,dtni.,t r'ecluii'crlerrts so tilrt a plarit crttt [e iisctl itt cl.oi) itttf,r'()\el]lcnt

pro{ran}. lrie ld-t.tst results irerrrl {i) 1-r.'lrs,;cssei,i l'cr'itittetrtiai itcglit\i ctt'' iiottt.ttctlt

illltact as a resrilt <t1 :rlt,.rr.:il cititrlct':r'istic-s oi ri.:cclilltss. torieilr'()l'pi\t
lcsistaiice Dail obtained throLlgh l'icld tcstins proviCc titc i-rc:st \\'4,\'to asscss the

lllcsrlnce o i u ntlcsi rlb!e charectct'i slii s acc ttralt-I r,'.

i\ set tti'cx)lltplc clueslions (f--i l-l tli iiig-J\ lili'.r lttatt irtclLlrltd Iictr' li-rilf nlight

itrrrr(i 1,,) h.: rskccl ai caci) phrsc in tlrc ilici:ioit-rttal,ittg ltr()ccss, T'his is ltot a

u()iqllr,.lllcti:iir'r li:t. Thc irripirllri,iirc iiii.rclrc(l lo ,.:rtclt rti'titcit alLl,,rsti(rlis slrotrld be

i1.ri r'; tit i t t.'tl r.ri, t.i i- ;l stl.- i'i\' -t it:i,.' i-ilis i :.

is tlrcr',: I'arriiliarity bas.-'il bri pltst itrtrtitlitetir't'l
rv i th sa f t-' h istor'5''.'

l-icli-i lcsi ace()r'i-ling t(r
cstrr l'r i i :irctl i':t"ltctiuc

l:r ii I rrltt l'otetrt i:-rl Lnt i t otttttcitl:i i

i nr l)irc ll L: i'lcc Ls

irrr'ii-l I c:I r,riirle t'

lr 1,.1tloplil ie ;or r l'i trcn'tct.tt

ls ilie ie itilc<1luLti-"
conilil.:rtrcrrt',)



ls the geneticalll modified planr a product
classical genetic methods?

ls the GM plarrt phenorr picalh equi\ alent 10
prodLrct of a classical method?

Is the plant modifled onh, bv the addition of a
marker gene or DNA sequence that rviil hai e
no AgricLrltural or Enr ironrnerrral Eif,ect?

Tf(E|iCt;--'i crilBf, -qfukg, 6.r$nfr Q., Q.oob,

Fig- 2. Familiarity tests for genetically rnodified plants

Iiig--l. Co,fincurc*t tests ltrr genr:ticallv nroclilied plauts

Yes OR

No
._ _rr:il_,

Can the gcneticalll lr.to
confilrernent'l

ified piant escape
\''es C)R

l:\ alilate p()tciltiill
I:NVIRONN{ENI'A L

I: Irtrl:C l-S

No
.---i;;,;'-

Is lhc scnelre rlodil'ication rnobilc or otherrlise
Lr rstxblc:)

[;rrcerta in

l\o

lill:l.t)'l trS l'

Are cross-hr bridizing species presenl?



<ilE]rq-i c"irsiB, q.fuk-'.s, 6-r{$r< {, {r: o lz \LO

Is there potential for ttegatire ilnpact on managed ccosl'-stems?

I rrocs the plant have altered resistance to Insects or pathogens!

i O,res thc plant hare ncu \\'eed character;sticsl

I ,tres the plant pose trazards to the local launa ancl or llora'l

1f-- l. there potentlal tirr rtcgattvc ir+pacr on natirral ecosystems?

Perlbmr F ie lcl 
'[ 

e sr undcr I ^ 
rc c ross hr brid izttrg rclatives present?

approprlete conlinernertt ----i Can t'e neri' trait impart increased competitiveness to

level based 0n Potential I r,,eed1'relatlves?

En'irc'nrental Ettects 
i Does the Generrcalh Moditled plant have nerv

i t\ct'd characterlstlci that could make it successfirl

I oLrtsidc olthu rnanag;d ccd5vstelr:
I

I

i)
,;

U

] 
- 

(Other Poteniial Enrironmental Ettectsl)

Fig-4. Potential environmental effects: appropriate question for specific

ap-plications to be added by users of the framework for release of genetically

modified plants.

Framework to assess field of genetically modified microorganisms:

Mankind has a long history of using microorganisms in food processing,

agriculrure, wasre tre;tment and in othei beneficial applications. New molecular

niethods for genetically rnodifying microorganisms w_ill expand the range of

beneficial apllications, for example' in control of plant disease and in

biodegradation of toxic pollutants.

ln many respects. molecular methods resemble the classical methods for

modifying particular strains of microorganisms. but many of the new methods

tlaue ir"o f"atures that make them even more useful than the classical methods'

precision allows scientists to make genetic rnodification in rnicrobial strains that

can be characterized more futly. in some case to the level of the DNA sequence'

This reduces the degree of unierlainty associated with any intended application'

iil;.; inethods liave greate, po*.t because tlrey errable scientists to isolate

genes and transfer them across natural ban'iers'

The power of these new techniques creates the opportunity for new applications

of microorg&nisms, Despite Some initial concerns over the use of recombinant

merhocls irilaboratory research. it is now e lear that tlrese methods in themselves

are not intrinsicallY dangerous,
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'[he nr-'xt stcp llLdl'l;lttrti':iirrr \ c\irljli I]l,iir{atiorr i:: {.{j ir::il tlri)r.i;iiciJ itiii:roorganis!t}:,
in thc I'itlLl. atid cstal,'!r.'iiirtg li scir'iilifir:allv Lli.,ci1 l.r;ilircrr,,l-k iot r-li:cisions r.iu
f icld ttstiirg ltlrs hcclt ,r l-1i !r:l ri-\ 11ii, t)1 r\u iit tlti:, !-r.1111"1 . It'oi ;ijr.'crsr: e1-fccLs gl
ittit'ilclLrr:liotls itAvt'bcu'n :L'r'ir r.rirrl arr criuitsi\r-: trttd-1,e,i'iirli;r'r;r..rtitt.t iloeuln,-:ril::
salil ittti,r,.liit'1i0tti. r)l \(i!it-' ti!a' jL){)1"!ti!nisl!ti- sric!t lis iilr: t !ri.,t,.ri-tili. ll\iC!.ii.! itiZ;:.il
l't-lttli. illtcrti,-t',ilti.Jr. ll.r,r;ii,. ii,,r,'t,.rr.t,.rr.,tiltl r\-Ii1;lr.ri:i;t'iltllt. ilrli\rl\t.r. lcsS i:,
iitiou tt iii-.trtri lhld trtrt: r)i uiiat'i.)irl taltirnts lli;in o1" piari!.r. 'fliir-.. fi,t" rirrjsntili;lr
itltltiicliions. il is ptuii!:r;i ir) ilir.rirlll"i.: 1i;r lirc C(]itiirli ui'iirc irrlloijLlCCd titi.l-. x,t :Jnis,lr..

(Jtt,-rstiillt cr)llccliling thi ij!'i.(:i.,i ,,:t'iin irl.r'r,rilLlcr-:J rlljL;i.),]r'giiilism ari\e \!,hLxLtvill-
the itttcttdcrl intloduction drl-ll'rs si;L"rs1alltiall,,, lt{)n! th;tsl w ith ftii i]s.i;ibl;shcri
record of'salet)'. SLrclr,-lltc:.1.i.,il.., iis urtiltL,.tiLir:d perriisl*iic* arrrl pt,r:.siblr adyersf
el-ftcts sltoLrld lre lclcli'tsicrl scii:rrtii'icir]ll:in,..l es tite scitrntilir: cu!]inlunit.],
col.ltillLlcs t() ltccrtrtttti,til iiil,,-r.l'riltiioir r'.iiil:',-ii!til 1l:i: :,:r1clr, (,)t' l'isk ()f
e t'ir irottttlctttlrl appiiclrlirril\ 1)i rtiicr-orrrganis!ls in liclti ir>is. ittlr:ls i-ri olci'si rltl
ciur [lr" lLrned to thL] tliads tri la;-iiiii i;ir- sitl!Jl;,.)l].

[n the rcctttt.inre'ndatiotis iilrl fuliol'.. a fi arnerlcri; hrs l-ern,-lcveloirecl ;is a hiisis
lor a u'clrkahlcr and sci.'ntiiicllll b;isc'ri cvalilat itlll ol tlte siltciy cf
lnicroorganisttrs intcltdeil l.:i tie ld ti'iirr:. 'fhis i'rarlewolk has bccn iL:,,rcioped
from consideraticln of ililL'u critcrir: ( t ) frniiliarir-y u ith the history of
introductions sitrtilar tc) ihc pioixrsccl intrci.llictioti; {li control ovrl' pe{'sisLencL"
and spread of {hc irttritdiiir'd :rrie roor-lr.-111i:lll: .i: trell as ovcr c};chailge o genetic
lltatc'rial rvitlt thr'inclirriroLr:, nllarlt-;a)!';-1. rriii t3,) clt\,.itijrrtlL.uill ei-itr--ts. inclurlilte
pote ntial uclversc cli,"tcts iis.o,-;,ii!.rri * illi thr: iritt"oLjlctir:n,

The fratttctt,r-rrk ircilltcr dirtilrgiii;hes bit'.!'ecn classical rnd nrolec:ullr' tni:thods of
genetic tnanipLrlutiiill. nci bcir^ itlt rnodifieil atrLl i.itrilociiii.:il gi.notr pcs. Titc
It'amelvork is procirrc{ t'tLiiur Iilitn rn llic nrttiri.iijs ir.; ti. irie h ir is obrained
Knowledgc of tlre lueti.i(i{-is usr.il ru;.r-r' nonr:tlieless vir:iri Lrsili'irl inlormation
concerttitlg thc pre e isiort oi' rL:;rtrtii: clilrlacir'rizltiort r if tiie urie roorgiinirii.t't. rvl-rich
in tr,tt'n ttlal'bc rclcvilnl lor;is>assr)rr:lli (Ji:iLs siiiliirrilr t{i l.tra\.i()Lls:rpplicatior:s
persistcnce arrd possi blL:,: f i..rcts u1icr. 1 ni l'oil LreI ii)]1.

'T'lte f|antcri'ork ltas Itot lticttstlri on (ltirer valilbic:. ofttn str-uge strrti .rs t irlr, . . trx'
oi'e|sight. becaLtsc thc\ cottvev r,.rlati\ rli' lcss scienlificallv uscf Lil irrlor"nration
Itlr asse:sttlents: tirc soLilcLrs of gcncs. t ltcthcr rccornbinaltts lt'L' ilttl'rt-ol
itttergettic. attd ultetlicr cocling {:)r r}oncodinr re-gions ol the senonre have lreen
nloclified. J'he rtccessiti'ol Llsing u'lrcne\/er a possitrle^ sirnple arrcl readilr,
iclcntif iabIe cliLcliolt iol tircrsiglrt is lcct.rglizcrd.

Tcrtlrs sLICit rls ritrccllirilrl-\'". srrl'ficigrt und signilicant are usecl in the I'rarlervork
rt ithtlLrt llrdcisi.li-\ di:liitittu llre ir rlLrantilirti,"c lintits. Ali specit'ic nuntel'icxl values
lissitncci u oLrld be ai'hiti'itr'-r irrtcl sLrlr.iect t0 disag|ceiltct)t. as sorrre ulrclerlyinit
r iirillrlcr l.i-rit.r' l.r,l ilii'l icirli tr) crLriirtti['r' prccisclr. In thr- l'inll anulr rir. ;trsigrrr.nerrt
trl risl". cltlcgirt.ics ,ilLrsl irtaiiirl,-r ir rillii)nal r:turnittlrlii-ri.r ol'tltc l'rrlc\.ant scierttific:
iriiou'1,:rl!r' l r.rr',,:u;lt i trli, ;,.i i r, i ir.rit.



4ii-ill",: ,:ti6i3, e,-.t'<e,. s,,11;:i< i. )r;rb'

llt tirc fr-anteilolk. assc-<sl.ucllls (rl potctiiial risks ;rrising ll'ont the irrtroductiort Of

niiir.,.ritrgarrisnls inlo the envirurrlcrlt tu'c trtadc: accot'din-il tcl tlie threc major

cl,ii..riu 'f 
tauriliaiity corrtrpl anrJ e ffccts. Upon cvaliiution ol thest: ihree criteria.

a pr.spi-scr1 inrrc,Lluction cal bt l-icl,J-terstcel aclrordirrg to estlblishecl practicc or it

.::in l-rc assigtirrl f,{} (}ric ol'ilrr-ce lcl'cls oi'(:a}llcefl}: lo\\'. lllodL-l'ate rlI higlt

Lillr:erliiillr),tfig--:1. l-irc il-anreriork is ittltct'ently'fl,-:rible. allorving irn applicatiorl

r. b,-: r.uassign*,-i to a <.liflercrnt categin'y as adtlitiontrl scientific irllbrmatioli is

ot-.lniricjLI that ts relevtttrt to iill'r' o1'tli.: thrce criieriu'

Snrall-scaie liekl tesrs cln proce ecl accortlittg to establishcd practicc if tlte

gtici.itrglnisn] used its inteided functiorr ancl tltc tlrrget envitllllllletlt arc all

sLrff icic,itly sinri!ai to prior iniroclrtcfions that irave a sate ltistot'y of ust- lFig-r'r)'

Rhizobir1nt userl for inhance.nreiri ol nitrilgen fixation in lcgtrrninolls croLls

pl'r)'. idec a fantiliar er;ntplc.

Yes lo\\ I n!ertilrni1\
\ li,d.r Jle

I ilcaltii!1lt!

\ l, )!i.! ri l.
I rrrcirrlinrl\

I trrlr l'riucrtriritl

Fig-S. Framework to assess fiekl testi6g of genetically' modified

nricroorganisms

lf an introductiglt does not satisfy the farniliarity criteria, it is evaluirted rvith

respect to both our ability, to collLroi the rnicroorganistl1's persistence-,and

disiemination and thc nricrnorganisr.n's potential lcir significant adverse etfects

(Fig-5). For example, Rhizobium moclifled to encode an irrsecticidal toxin would

noib" a familiar introductiotr even thottgh it rrright'"veil prove to bc saf'e' An

introcluction is considerecl to be in the low ttncertltillt) c;.ltcgory if it satisfies

appropriate criteria with respect to both controllrrbilitl,'lrtd Iou'potential result in

,ir"rt" eft'ects. An introduition is cousidered to bc itt the modt'nltt'-ullcerti-rirlt)

category if it satisfies criteria tirr either controllability'or potential et'fects. but not

both. tn introcluctiop is considerccl to be in the high trncet-tail'ttv cilleg()r\/ ii.it
satisfies neither tlre control nor tlre erl'f'ects c:riterion (Fig-5). The higlr uneertaintl'

statr-rs irr-rplics that potclttial aclvclse effects exist anc[ at'e coullled tvitil potentirli

inabi lit1,t0 colttrol tlte ttlicroorganisnts. and hetrcc its potential c1'1'ects.

1s !llu:.: I-atriililrl itl h:rsctl otl llltst ii'titLtiltlctiirti
.1i1ii.;rls lt,.l.,r)'

lr:s.--- ' .lrrt

[ ;eld I csl lce,irilitt': i.l
csi,rhlishuci prac'.ict

Is thrre ecleclttate L o,ltl't)l
afier intrirelLtctittlt l

llar c signiilcant atircrsc
lr:rr irlirr rlcirLitl l-- l1i'cts hecil
I...5,.111b1;' crclrlclltl l



Is the organlsrn sintilat.to lhose usecl in past
irrtt ocluction'l

Is the intended functiorr similar to those usccl
in.past inlroduction?

t

Is the target Environmc-nt sir.rrilar to those
used in past intloduction?

<i(EflIE*.i (ra(6'8, q.ffie, FlTiilf< )., .loot/

Fig'6. Familiarity tests for genetically modified nricroorganisms

Is the ir_rlroduccd \)rsanisrn aclcqtrntell
bitr logical contlol lc.d?

Yes \ \
Ncr Regardcd as

NOl'ADEQUATELY
coNTROI-l_nn

ssrrE c\ctlalrgc aoeq l-\' llll1lted l

Yes

N

I\ sllrcad to l.l{}n-taf gct rt.t\ ir()ltntents
c()ntrtlllcd'.)

Ycs

.,\cce p

A[)l-.(lt'.11 1;l,Y (
)[ ils
'( )N.t It ( ) t. t .lr I)

Fig-7. Appropriate question fbr specific applications to be adrled b.v usersof the f'rame*,ork for tlre reiease of gcnetically' modified
micro0rgn nisnts.

Ycs --..-\
\

No llegard as
NOl'

FAMIt,IAR

Yes

No

Yes

Accept
AS

FAMII-IAR
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Specific criteria for evaluating control of the microorganism after it is introduced

must include the potentials for persistence of the introduced microorganisms.

genetic exchange between the introduced and indigenous microorganistns, attd

spread of the introduced microor-eanisfils to non-tafget ettvironments (Fig-7). A
series of question to be addressed in evaluating the potential for ttrtuanted

persistence of an introduced microorgatrism is illustrated in Fig-S.

s the trricroorqirtrisnt killccl bc-{'ole
ntrorlrrcironl

No

I-las the rrricroorgani
clisabled. I'or exatnple
eil'ectir e -'suic ide ' fuilc

snr been r-ffectir-el1
. b! incorporatlng arr
:io!?

No
Accept as

,ADF,QUATEt-Y
CONFINtTD

as ilre rrricroorq;rni srrr be.err rnoclitled tcr

Ye

logical

".t 
r/

No

Is the nricroorganisrrr irrtenderl lbr introdttctiorl
clc'rnorrstrablr less fit than its trrrrrrodifiecl
counter part l

No

Regal cl as
ADi: t-)Llr\TE LY ('ONIr INED

F ig-8. Biotogicat confinement: Appropriate questions for specific

applications to be added b5' users of tlre framelvork for the release of
geneticalll' modified lnicroorganisms.

Critena for evaluating effects lllrst depend. at least in part. on the intertded

function of the irttroduced ltlicroorganism in its target envil'ol'ltllent (Fig.9).
Tlius, a proposed lield test of a bacterium to be uscd ft)r biodegradatiolt of a toxic

pollutant should be preceded by definitive laboratory experiruents and should be

designed to detr:rmirte vvlrether toxic b)-products of the degladation nla)'he
crealed alld persist.

As the ugencies -rrrant perntission to introcluce generticallv rriodi['icd

rnicroorgarrislns in fielcl tcsts. they vi'ill recci\'c a.l r ice ti'ertn ltattels of expcl'ts

u htt can utilize tltcr decision franlcrl,r)rk described hcrc. With e.rperiertce.

larniliaritl' r,i'ill incrcase. attcl \\,c allticipate tlris ri ill bc accottlpenied hi

lurliustnrcrrts irr thc ri-tor' ()l'o\ tr\ight.
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Fig-9. Poler:1iirl Eitr,rrontricntai
applications to l-rc adiled il.r Llsers

r-nod i 1l ecl l-ni cio()rgan i sn.l s.

\\'irar is llrc inlcrtiL:d lirncti.r ii-tjre rDtrqilirc.'rl Ir:]htsiil'

I

\'Iicrobial enhanccmctrt ol' l)lant nrtrition
Foi exanrple. is the rltenclcil firnciion. il'c:rrried out in e\cess
Potctrtralh cleir irncntal tLt llle ,atf:lc1 en\ ir()lt,ltrtli:) 

.

;\[icrobial biodegradation of toric l)olIutnnts
For exantple. is it possible thal toric compoLntcls cor.rld bc
lrr,'-l,r!...1 il- i1\-Dro!rt,.t,'l rire tat(r,. rL:int\r'r J

[rioclegrarliitii c acl i vitres'

\'Iicr olria I lli(,-(ion trol .Jf l)est popu Lrtions
l'or cxarnirle is thc itir.qoDritl aglatt sl-iecillc to tite ta.r-qet pesl
population or rrisllt i,,;rlso be loxic or patirogc-iic tc orher
orcanisrrs including plants. it)\ edell[rtes. Or \ ertcbrates ]11 the
errr irottrnertl

( Othcr Pi:rrer r t i al [-:n \ r rer ril rr r{ a I [rt]ict ;l' )

Ltl'ects; A1tll'oitrialc riLlesti{)n lirr sltecilic
o1- the ll-anrc\\,ol'ir lilr tite reiease ci- cerreticalli

ANNEX-6

I NT'ORil,IATI ON NI'EDIiD I N TITANS. I] OT JND A ITY },I O VEN{F]N T'

ot (;\t0/t.\Io

Detailecl information olr the tbllon'ing mirttcrs slroukl ]re includecl r.r'ith thrr
consignrncnt of export or inrport of GNIO/ LN,I0:

C.

Nanrc. adtlrtrss anLI contact cletuii: rtl lirc cxi'rtir.icr'.

Natne. uddress ilnd cDltta(:t details of tlte irriJtortcr.

Nlttn.'ltnr.l idctttitr,of'thc lir irrg lrodif ied orturli-\n). us .,.,'cll as the drlr1r,-'stic
clussificatiitn. i1'urr'. oi'tlrt [Jios.tfctv lcrc] .riiirc Iiiing nirtdif icti r)t g.riti\n!
in thc Staic 01 dl^pr)rt.

d. Ilttctrr"icri datc ilr rlirlcs ()i'iltc trrlirsrboLuttilil-\ tno\ r'ntcltt. i1'krtr.tu'u.

i. -l'artitiilttliC Stlllti\. (\)!litltirrt t],i!11j. l)r'illt irl Collcctittn ()f iiarl,.tiSili0ti. altti
ritltt'ltctc|istics ()l tcciric!ri or.{ilr-risnr ol i)iitentlrl cr'-[anislil5 fcli]tLtri t()
iii,rrltl..l.,.

i. (lcntlcs tri r-\ltJiti iltld cirtlr.c-\ ol'srlritic iii',rr.sitl. il'!.norrn. r)1'lltc l'cci|icrll
r,'i'iii1]i.:tli.tilti,'r)t.Iltr.1r.r1.-,1r,,; rj;"!illtiSiri,,;l],_i.t iic:..l.i1tliirl,.i! titr,. it.ii.ritiris
r'. 1r.-'1 .' l l:.. .,i j.11,r, :,.. i r.1-\ i...: :,i., r r.. ;,l i rl i l,,r.:1,..

a.

l'r.

I

I
I



h.

'liirOr;t,prr,- StXilS. C(Mlltiyi i).lt'1(t. prlilL r;i ,.:r.'l!*cliilt i'rt' aCrluiSitiOn. aitd

cltlractciisti{ts o1'thi'drri-r1]r't)ltlrl}iri)) r)l ,lr-l.lili:ii:s l{ll;l1ad trl biosal'etY.

I)escriptilrr oi tlre rrLrcli:ic l.icici or Llle rll(idiilc.rtion initrxltrcrtil. thc teclttrique

use{1" uud the rcsrrilirtg cllrrlrilcrisiia}, {ii iir:'ii',iit1:: tt:oiliiictl cr';tliiii,*itt.

lptcnclecl use 6i tire livrng moclii'ir:d rlt;itti:.i.ti r)i-irt'r-'r.lr,tcls thcl'r-irl'. nalilell'.

ploccssed rlaterii.ris lhlt are ui iir in{ r:r,-,.dif i.:ii {ii!:ltiti5tll origin. cotttritting

cletectahle nov.i cGinirj rrations oi r.:p!icirtrir g.ilr.ltic iltair:l'iill ohtlitti:d
throLr-{h tlre tisc ol' t'ltodet tl bitilecl:nt:rIr.r.gi'.

Quantit,v ur vojurne of tite living modil'ieri i)i'!Ilriiilnt lrt bc tlittts{'ct recl.

A previoLrs;.itrci e,ristirrg t,'1., .15.'i'11111r1r1 i.'l-,.1!'l ioltsiililitt uitil .frtltlcx IIl.

SuSgesfecl tttet!tlcis ti-.t' lhc :llit ilaridii:l:1. :.1lial:;1. illilltf)t)t'l :tlttl ttse.

ilclLrding pae:kaging. 1altelling. rlocttnietriitlir.rti. ijisDo:rll lttd cotrtittgt-tlct

f l'uLcdIrl(\. ri lt.te upl,t'apIi.'!.'.

Regr:iatt.rt-\, slatus of ilte Iir irlg lllirrlii'iiltl i:iil.tlli:'i'ti 'i iliiirr tlti"' Statc oi'

export (l'oreraurple. uhcilic;.it is i-'r',,,itiiritc,-! i;l i.l'lr SIll'-: ill't)\l)ol't. i,ltethct
Iirel'e alc. othet rt: stl"icf iolrs. cl u ltt:lirr:i ii !li-c 1-;acri l1;1tft,i rttl f-t,t gt ttet'al

releas.:) anil. i1 tiic lililg inoclil'icLi ot;Iiiirisnr is iial'rri;il irt thL'Stittc of
i\port. llic t"easotl {.ll r'iil.i(}ils irit lllr-'l:,.tll.

lie sLiit ilpd f.rLlrpose ol' ittt'.' noiific;:tioit irv til': j.i.i]'.)i iil tr-r ililler Statcs

legarding thc livins rnocliiiecl olgaili\ll1 io lrc tr.iltsi,-ri'l'cii.

A dcclliration th;it the ahitvc-tlet:tir.lititi ilriolrrltiot; is l-ar:ilrlllv COrrCCt.o

ANr\i:.X- 7

I NF t} RS"IATI ON RI1 Q U I I{EI} C{}N {l t"l RS rN {; i - I'?' I }i C } I(} DIli I EI)
OI{GAn-ISMS Ii\Tr';NIl}-D F0{t [}1R.UC'I E-]SE AS IrOOD OR

F'EIiO, OR IiOR tlr'LocDsslli(; uNtllatt At{'i lCLE 11 0F
c A R'r A c E 1\ A tr',R {)"t- { xl (]I - {.-} N {} t $s,\ rr E1' \'

.a. J'hc tiarre lrltil coniact details of'lhe uppiiclii:t f'cr lt il,.teiriitn i.or',-lotrlcsLic

Lt \..' .

il. '1'lic rr;trnc altC conluct dctuii-c rrl tlrc;titlltot'ii','l'i:r1:ortsil',lc l'itl'tlrc ilecisi0tt.

c. Natuc: atii[ iclctttitl o1-tl.ri iii irr- Iliii(.iiiiei-l iri"li.llli\lll.

d. Descr"ipfic;n of tlic gctre ntr.rdi!'icltlir.rr. l!tt l,:r,iirti,.lttt i1..,,,.1. :ltlii lhc |esLrltilig

cltlu'irclarlisiie s r-rf rhc lir itlL lrti'l1ili'.'d l' - i:', ':

it. Aiil litrirlLi,.: iiitlltllir'lrti,'lr rri tli,r iri i';-;rii;,jl1i'-'t! '-'!':.rijirili

j

k.

t.

lt.

g-'

i.
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f. Taxonornic stltus. colt-rl.noo nalre. point ol collecticxr or acquisition. and

characieris{ics of recipierrt organism or parental orgatti-sms related to

hiosulerr

g. (-enters of oligin and centers of genetic diversiti,, if knou'tt. of the recipierit

organisrn alrdior thc parental olganisms and a dLrscription of the irabitats

r,i lrere the oi"ganistls rna1, 1;ersist or ploliferate.

h. Taxoitorriic status. cornrrlon rrarne, point of collectiort or acquisitiotl. and

characteristics ol the donor organism or organisms relatcd to Lriosafety.

i. Approved uses of tlie lir,in-q lnodified organistn.

j A risk asscssl-Ilcnt report consistent with annexure III of the Cartagena

[\.ot oe ,.r1.

k. Suggested ntethocls for the safe handlins. siol'itsc. tl'allsport and use.

includin-q packaging. labelling" documentation. disposal anii cotttingenct'

proce Jttrc:. rllter* lppl oplitte.

ANNEX-8

B IO [I A Z,\ RD CON,I\{TiN I CATION

Biohazard comnlunication and the Universal Iliohazard Sign:

Biohazards should be communicated through labeling and biohazard signs'

Where biologicatiy active substances and wastes are used, handled or stored, labs

shoLrld Lrse ther universal biohazard syrlbol. This synibol is required for bags.

sharps contairers" containers of contaminated iaundl\'. refrigerators. and freezers

Lised to store. transport or ship biologically active sr-tbstances like rDNA or any

hazardous microorganisms. In addition to labels. to post a biohazard sign at the

entrance to a lab is utmost essential. Tlie sign should include tlre universal

biohazard symboi, the a-rent in use, the criteria for eutry and the Biosafety 1er"el.

Research labs iilso require the nalne and telephone nurnber of a contact persott:

this is ii good ided frrr all areas. T'he uni''ersal biohazard syrnbol is shorvn in Fig- 10.

l'ig- ti): Unir crsal liichazlrd Sigtt

: . !. i i r t .l rl i I
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Atl lab emplcryees shoLrld lre adcqttatcly trairrtd prior to beginning rvork with

hiologically active substances. Training slrouid {-}ccuI at tlrc timc of irlitial

aSSi-gnlnent and r,i,'hette','er ch;.irlges in work tasks or operatiolls Cre'ate new

.opi,ru." situations. Trarning should be tailorecl to thc specific joh' Proper

!ltltagellet)t enstlt"es tliet biologicall-v activt- r'r'a-cte is properly lrandled from

cradle t0 -qravc. The follor,i,ing clements o1' a biological $raste Inanagelnent

program sliould he. in place to redrtce exposLIIS to employees antl the pLrbiic:

' Segre-i:ate inl'ectious waste fronl the getlerirl trash;

. Use the universal biological hazard s.ymbol on infectiolts witste colltaillersl

. Select the packaging rnaterial that is appropriate fgr the type of vr'aste handled:

- Plastic bags fr.,r'solid or -\erniscllid inf'ectious waste'

- Puncture resistallt contaillers for sharps' and

- Rottles. flesks. or tanks for licluids;

. Usc packaging tliat ntaintains its integrity during stofage and trattspol'tation:

' Do not cotnpact infectior.rs waste or packaged infectious rvaste before

treatment;

' Minimize st(rrilge titnel

. Select the most appropriate treatlnent option for waste. C-'onsider steam

sterilization. incineration. thermal inactivation. and chcmicill disinfection.

Pollution Prevention and Biologicalll' Active Suhstances

An ettbctive biological waste program not ottly protects ',vorkers and the

errvironment. it can ilso lead to cost savings f}om rvaste reduction or prevention'

- Lab staff and managernent should pursue opporttrnities trl ttsc materials with a

louer biohazaril level or alternative proceclttres to reduce the mateiial handling

and disposal requitements of the program.

Glossary of the Terms used in Biosafety Guidelines

For the plrrposes of this Guideling the following terms shalI have the

iol lou irtg. Ineani nts:

l" Amino Acid - Amino Acids are the rnolecttlar units of organic

compounds that make trp proteirts'

). Apticodon- a particular cornbination of three bases in transfer RNA

(rRNA) rhat ii complementary to a specific three-base codon in

messeuger RNA. Aligntnent of coclorts and anticodons is the basis for

c,rganizing amino acids into a specific sequence in a protein chairr.

\S/}
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l. ,\llittlrlli,{r- 'i'lt ri ;r,,!l , ri .iL.'i.}:,rf ..1' ',i i,i, i' ,,i:"ii:. ii lii: lnciir iJr!iil }i)ii. i!:rl
.iir,.i iitr:]i t'i,r;lg1l1'1;.. i .t .;':l\. ;i l\iiitri:ri]l.ii i':li-'L,r: '

-l llrrct<.'rit,ttl- ..rtit r,i .: ,,;,,iit: (i1 {}i,,-,('itilat.l tr:iciii{;tltiliiisi'll:r iriir iltg !rlL!tt.ij.
t-rrrllik,:. Sitil'itl ()t llill,,'i;ir':li l'',,,lli,.. iitiii itii r.iltiir--::;"ii br l.:,-.ii \il!i {}:

i1r1'll1|r1-,i,. tiili.i rrlti..j i,t,-'i.. Lrijr..jii;;l-eitiillii.,i ltirilli

s

9.

{iitst:s iiltt! l}nsc";r;ii;"ir!g t'rrl. - []l:,.*s al* r.i:r.]liill i:rri!din:l hjor-:ks oi-
j)i,or.--i riiri-rnLrcl,ti,: .\'ir-i il),';.'i; litiri itilrr_rl;itr:iric r\crr: (flNA). Iiiri.crlrn
[);'r,'\ cr,r;r:i:ts r.li'r:l;ltli .i h!llirri i.ir,.*:,. ;.i:rii ili,]rc flr;lii !!t p*r'r-'r:;t oi'tliosii
hascs lttc tltc sarttr: iir riil ;ri:rr1,ri,:. i lic t;,.lcr. ol' -ie{iLicnce" ti'thrse base:.
cletcrtltiltes thc- iiili-rr'rri:-liit;ii;i'.'ttiiairii: tc; br.gidi6g ai:,.J ;tair:i;lirrrrrt lr,r
orsilni\ir]" sirriilli ir: !ilr !\'ri iit ,t,itieir lr:..tri:r":, ol tlti-r alpirahet apprr,ri in ll
Ci]l't;.tilt r)t"iltri t.ii iri-]r't!i !.',Oi',-l!; ;ritd \{:iilli:rlfi:!. 'liti: intoi*ratio* i* lifi,t i,
rcir)fr'(l li,\ u Lrt,,lr: ,lt:iJ,.-' iijt, irl- ir.iLrl-i.{'lnl;-1;a:ileill;.lY i:!li:ittic:,1} t.,a.ta-q. l,Jenin,.:
(,\). Lrl:rr:in.,r{ir, i..,l,i5iitc ({.'i. :i:.:i.l lil_rrrrinc {T'). Dl."l.,\ hari:s p.iii Li;r r.,,ilh
eacit oiirr:r. A,ii;ii i -, r,,.l r. iiriil ii. i_,-, i'olr:: t_inits cJilfld basc paiis, Irt
i{\.\" lht hll,; r.ltl,-ti iiji rcpili.ltit fit_\;lliili-- iin,J ti't;s Lxse,< .,\ ir.iits rrl
u'itir Il aird (] 5rr.ii15 i:;r',\,!li: {i E.i;h irl:.r is aisc:rli;icircii i! u sugar'
ttrolcculc i"iltil i-l IJilu;s,i..it;l;.rl t';{;lilcrii.r. Tr-.rgci1:ril'. ii basc. J, sii-gtii. iinJ.r
pltrrrpltaltr.rl'a Ciili*:l ;: li:{:ir,:r,;liliu. }.lr,ii:icOiiCils iir-r: liriurge,j in tii,o lcng
stratlds tltat forn'i .i !r-rlii:! ':.riiri ;l iicril-.ii !:elir. ll:^re structl-rre of tl.:r.

clr.rrrlrl,: Irciir is sl;ilr:.iir;ri i:i..'l l;iiir.ier', r.r, jii, 111- blrse pairs for-:nirtg tl-re

laddcr's nrnus:rrr,-i l1;r:,l.llri: :irc.i ;ilril:,1_,irati: rnolccLrics tblrnirrg thr-
vcitical sidcpiec.:s li ti':c i::,-iiL:r. iias;,.i lil li-!e :,Ci.jL!LttiCe r_rf l-.ases l!l otla-.

sti'and ol D\..\. ,i ir;:,,:".:.:1,-it: iii pr(:dic," iir* ser-iueni,.r: in the i)llpositr
ir,ilil,l. ii1\'lllilir'ir.'''1it

llioltlzarrtr- II;.rzr:'ri i,;:it: t:r,ri:i {)i"tli{r,,Ji"--:rs llilrt i-{ potcirrially iJer,irr.r.:tiru
to otlrtr'phl':ricll r-:f ir;.li:r-,i..ri tiri:rLs,-ir ci.rarri.rilrs. ljlohazalci is h.iz...irr..i tc
hrrnrans or th.' i,'tr\ iii.)illl:.:ltt fitsltli!ii.g i'i'oll tr ll",.ing or lrii.t!ogicall3,
cleri vcd lniitct'i a l ti 1..i,,: ! lgiL;l iiiiil.rt :i ili c{n}d i1ions,

Ilirtsa{ct-r'- tite irr)iii:ir:-r rr1ld i]t.i).tr'.irtra\ lclopt.ril to ersu!-il li;;
en r i rorrr ncntr I i i, st I e appi icel.ion t i' bi i,;tr:c hnologt,.

llioteq:hnollg]- lulv tcchniqLre thlt uses lir ing clrranisms or substances
fii-rrn tiresi-: olr;.rnisrr.rs lo nrlka ol lnodil'\'a pr()dir(t. to inrPlorjc- plants or
arrinr;ilrr. i-!r to drtlelop rrricror.rr{unisnrs lilr specitic r.rses.

llioltigir:ai Salr:ti, {}fliccr (l}S(}) : I-rnderr Biosat-ety GLridelines rhere
nri.' 1.-e r|:"riorr"tr'd Ilicsulelr ()l'l-iic'r's rt tlre institute level 'rvho u,ill bc:

liri!r1 ln:.i1,'li.r {li ,:rr:Lrlin!: urr.l ilrrplcrncnting the issues of Biosafet,v at the
iri'tiiLr,..icrc! .4ccr-rr:r,lirrg ti., {'irr'lltrcnli Protocol on Biosaf'etl. the

6.
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lt

i)l'i'rr-cris r-rr.iclel ctunpcicnt rtational autltr,rlilY u'lro rvill be responsible lirl
rlrdorsing t3iosafety r:r-'lated clcarancr in fai',--rt' itf the applical iorr oi'tlte
Irti)pr"'.lls rrl itttp,rt'l Ii,t ,,t,ttl.titttrl tl\i ol uolrrlllr'lclill t'r'lc.ltr' rrl
( i\lt )r/l -\lt ):.

(lell- tlre srnalle-st coinponcl.rt ol'li1c. A mcnrhrlne-hound protopriastnic

L:od-v capa'nle o carrying (il) ali essellti.rt lif-e procrrsses. A singlc ceil irrrit
is a complex coliection of ntolecules rr,it,h manr riilferent actir,ities.

Contained use- any operation, undertakelt u,ithin a facilitv. instailation
or other physical s(rLrcture. which involves GMOsILN{Os that are

cr:ntrolled by' specit'ic measures that effectively limit their contact r,l'ith.

and their irnpact on,, the extutlal env'ironi.netrt.

[]orataiuruellt- act o1'rcstlictitrg cn'plelulttinc tlrc spreari. lcak or cscape

,rl ltl u\|t'l ttnLirtitl irlrji'Cl.

Decontanlinatiou- proeess of remorine. destroyitrg or reducing the

activil.v cf niat,-:r'iais such as toxic cl-remicals. patho-e cni<:

micrtrorganisms" ctc. tltat could endan.ger an individual o[ the

cn.,,ironnleltL

ii. tlNA sequencing- detcrmina{ion of thc order of bases in a DNA
moIccule.

Donor org*nisnrs- the organisrn irr-rm r.llrich gettt:tic nratcriiil is obtained
I \ )r' I r ;r n\fcr tU I lte r r. i Irit'tlt r rl'Sllll i :tli.

Environnrent- humans and their surrtrundings including the earth's sttb-

s tt t'i.rci.

Enzvnre- a protein that accelerates a specitic chernical reaction. rvithout
itsel i bei ng dest roired.

i8. lixport- inlentional trans-boundarl' nloverr"nt ilotn onc countrv lo
ilnothcr courltl \ .

Exporter- an1' le-ual or naturai l)erson. ttttdet'the -iLrrisdiction ol'a coulttr)'
of erport. wlro arrartge s fol a living rnixJif icd organistn tcl bc cxpcrrtcd.

Gene- the fundar-nental physical and functional Llrtit of hcredity. the

portion of a DNA rnoleculc that is tnade up o1' an ot'clcrcd scqtrenci: oi'
nrrclcotide base prils that prodirce a specific prodi.rct. or has ur assiqned
function.

t2.
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22.

23.

24.

25.

Genefic code- thc' code that trlrnslatc.s irrformation colltailled in
nrcssenser RNA into arnino acids. l)ilferenr tliplers o{ hascs (.called
corlons) code lor each <-r1'2t) drlfere nt anrini-r ec:icls

Genetic engincerirtg- tccltnolosiis iirrclLrtlirrg recontbinlrrr-l)NA
technologies) used to isolaic gcttes l-r'onr an orgr.rnisrn. rlanipulate thcnr
in tlre laboratc,n,. and insdlt tlturn into anotii.,l' r.)t.qiinisn).

Genotvpe- the genetic constiftition rrf rn or sanisrn as clistinguishecl lrom
it,s physical appearance (phenotype )

Germplasm- the total genL,tic variabtlity. represented hy genn cells clr
seeds. available to a particular population of organisrns.

Geneticallv N{odified (}rganisrn (GN{o)- a generical}y-modifierJ
or-eanisrn. These are lir irrg organisnrs u'lrose -qenetic material iras been
altered or rtrodifiecl by, any of the varieries of techniques of rroclem
moiecular biology to rl;ike them capable of producing neri,s substirnces
or peIlbrr 

'r rtcrr ftrrrcf i.rrrs.

G N'IO- Products- tlie prodLrcts in volvi ng Genetica I I y Modi fied organis ms
(GN{Cs/LMOs) can be grouped inro nvo (a) r,here GNtOs/LMOs are
used in the process of proiiuction but tl-re cnd product is not (iMO (the
vaccine. glorvth hrlrmores erc.) (b) rvhere the end product is GMO (the
plunts r.vith {breign gcnes li'ifir inrproved charactcristics like resistance to
insect. pests 0r i irus etc. )

Guidelines- the Biosrf-cn, Guiciclines. 2005.

28. Host-r'ector (HV) s1'stem- a rnicrobial strriri (host) and its compatible
DN.t carrier(s) (r'ictrtr). Titc host nrav bt: a strain of tl-re becteriurtr
Escherichia coli or Bacillus sLrbtilis. the least Sacclraromyces cerevisiae
or other such organisms that have treeu geneticirily manipul;rteci to allou,,
the mLrltipiicatior and erpression of tlie 

'ecror. 
Tlie 

'ector 
rnay lre a

plasrnid. a blctclitrphagc or';l virus. arrd other cerriL:rs of genctic
materials all designecl ro can'\, readily selectablc- nrarker(s) and unique
ri:strictiou sitcs itrr inse rting DNA segmerrts.

29. Hybrid- an oftspring oi a cross betvu'ccrr tu,o genetic.rlll, trrrlike
individual plants or anirnrls.

-10. l{"ybridonra' a ner,', ccll lesrrlting from tl-re fusiorr of a mvelorna celr (a
t\ pe of tuttttlt cell tlrat dilidcs continuollslv irr cultue) lrith a lvu-rgrhoc-vte
(att atttit-rod\'-producirtr ccll). ('ulturcs nf sLrch cells arL. capable of'
col'ttittttoLts grLrrr {h attJ specif ic (i.rr. nttit!r.rclorritl) anlilrodr. ltrr-rclLrction.

26.

21.
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31. hnport- intcntional transhoundarv mo'enrcnt GN{os/l-N{os into
IJ a n gl ades h/olte cou ntr_\/ fl-onr a nothel" c()u ntr\r.

32' Ilnporter- lllcans an1, lcgal or uai-ural person. urrclcr tlrc.iurisilicriorr of'a
rlountrY o[ intport.'urho arran-qes 1bt a liring nrodilictl <trcilnisrn to be
iurported.

3J. Intrrllcctual propcrtt'- ihill aret ol'the lair, irrrolr ilrg patents. copyrights
tladernarks. trade secrcts anci varict,r, protection.

3'1. Introduce (or introduction)- ro Lrrin_r: into or in-transit throLrgh
13angladesh to t'clease into the environr.nent. or to cause witlrin land
lli()\ CntCnt.

-35. Ligasc- an enzy'me that jL;ins thc encls of DNA rnolecules togetlrer. T6ese
eltz\mes arc essentiai tools in genetic engirrccrint.

36. Living }{odificrt organism (LNIO)- an1, lir,,ing organisrn thar possesses
a no'el c,-rnrLrinatiorr o1' genc-tic niaterial obtained tlrroLrgh the use of
rnode'n biotechnologl'. The term GMo or LN4o are used
intclchan-reahh'ro denote the salrle thing pertaining to nrodern
bi,-.ltcchnolor_r.

37" Living organism-.nteans any
replicating genetic material,
viroids.

biological entity capable of transfen.ing or
iuclLrCin-t sterile organisrns. r,iruses ancl

18. N'lodcrn biotechnologl,- the lpplicatiou of:

a. irl vitro rtLtcleic acid tccirriLli.lcs. inclucling recontbiqairt
der]ryribonlrclcic lcid (DNA) ancl elircc:r in.iecrir:n of' nucleic acicl
into cells or organclles. or.

tr. lrusicltt o1'ce Ils bcvoncl thc iaxortouric larnii-r. t]rut oie lcor)rt nltru'rl
ilhvsiological reprtrductirr: or recorirbirrai iorr hilIrirTs lrrd tlrirt arc ltor
techr icl uc,s r.rsed i n tr-ad i ti.,al l-rieed i rril,rd sclcc.rii-rrr.

-19. Nloiloclottal alttibodies- icicntical lntibcrdies that rccognizc u sirrsle
spu'cii'ic antigcn ancl ;rrc pr-rtciucecl b\, a clonr of spccializ_ej cclls.

40. NIovc (mor'ing, trtovetnertt) - to ship. ol'fcr li-rl siripnienr. g11cr for eptr.1 .

irnpott. receive ibr trurr.l.rort;itioir. ci.ltr',\'. ()t. 9iIcr1]ise tri.gtspsrt gr all,rr
trt bc transported ilrro. thrtirrsh. or u,itlrin ilarr,glati,:sli.

41. ()rsanisnl- an\ licfi,,c. irrtlcrire. or.<,ior.nr;r,ri,,tit,,r.r,r lifc lirr.rn oi lrr.,
elttit-t' cltat'acttrized lts lir ilrg. inclrriiinr pl,iirr,." l-.irlicria. lLnigi,
nr-r,coplls|r.rlrs. rrtlcrt;rllrsrnrr lil,,-r .'rrtili,'s. ,..,r1,r!)rirta .1r,1 irlrer-rthr iitc
artittttti:. lrs rteil as crrtiti,.'.. :,riiii lrs r ii.i.,iii.. .. ilrs,.r". i)r ,iri\ ii! iir:, i..,r ,.,.
tuIirl,'rl IIr.'r'ir,
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Pathogen- a discase-r:ausinu oi'gxnisnr.

Pcrnlit- a tvrittctt ciL)cunrcrlt issLreci lt-r, arrplopliirtc liLltil(rr ity lor tlre
introcluctiori of ;l lequlrtecl rlaterirl undL'r conditions thrt it llili not

;r t cscrtt u ri s k oi' l.rc st i lrt r()d uc t i on/illi.)\'it llrc n i.

I)crSOn- attl irrdir itltral. Pa|i llclslliP. L'1)r'11(rt'illil)lt. (r)r'llPilrl). \oCici\.
association or otlrer organizec.i groull.

Pest- any living stage trnelrrdirrg xcti lc ilnd cion-nant forms) of insects^

rnites. nematocles slugs.' snails. protozoa. or i:rther" anirnals. blct.-r'ia.
fr"rngi. other parasitic plants or reprrxluctive parts tirereof: r'iruses; other
plants and rninrals that can dainagc aquatic anci terrestrial ccosysterns; or

any inlectious a_tents ol substanccs thicir can dircctiv or indilectlr iir.jrrrc

i)!'cause disease u'damagc t<l hurrtans. plarit or'anirnals ol'ln\i proccssed.
manrrfacturr:d. or otlrer irrurc!Licts ol'plants ol anirlals.

Phage- eating or de stroving characteristic of a bircterial virus.

Plant- an;- living sta.se cr lorrn o1' an1, rnenrber of ihc nlant kingdor"n

including" but not linrited to. eukarl'oiic alguc. n.rosscs. elrrh rncisscs.

ferls. angiospenns. g\/rl.llrospenlr,s. and lichcns tu,hich contain uigac)
including arlv prrts (e.g. pollcn. sc'cds. cells. tuhers. str.'insi iher.co{'arrd
anl,cellular-conlponcnts (c.g. nll:nri,Js. rib{'rsornes. etc.). i)lani takes

nutrient in soluL-rle {irrrn.

:18. Plasmid- a self-replicatirrg, circular, extra-chrornosomal I)NA rnoiecule.

J(). Proeluct- rrrrr tlrirrr irru,le h-r t,r lirrnrid ol dr'r'i r.'tl fr'.,in iln r\r',-anisnr.

Itr itt::. or tlr'rrd.

.c{) ftccipicut orgrnisrrt- the orgaiii!n]s thal rcceir cs _c.nctic rnirterirl lronr lL

dottr',r' oi gar risrti.

51. Ilccorntrin*rrt I)N,\ (rllNA) - a DNA urciicculc into rl.'lti,-li a ioreisn
I)i.iA iras bccn iuserttrd.

-i2. Regrrlatcd artielc or rrr*terial - x!1-v (]rgiulisrn u,hich iras hecrr. altc:rcd

or producc,cl tirrrxrgh gcrretii clrgirtceri iru. if'thc donor orgauisrri. l'r'Lrpiclrl
orgirnisrrr.(]f Vcat()l'()i'\'LlLloi;.igctrt bei0ngs lo;il1)'gcircia 'i)i tuxJ
airili*,hiclr nlr-rrts tlld r-le i'irtititirr t,r1- p.e51. or 1.:;rtlroucrr. ui'is un rrircl.rssif ierl
(jr':tliili5r.rt attLji,,r';ut rli t.rlir\itl \\iiil:icr cl:is:ifii-'ItiOit i-'; titliirtr)\\rj. rlt'tilt\
Di'i,ijucl rr iricl; Lr)nurilr. :lti lt lrt irigllliir:ll i,1t' lir1' (]tiicr' or!'ari.nl t,:

+'
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l' i7i17t1 i.':i(Efr. srfr;ii j,. .5ir.i..I,il *1 . ).r-r:- ) r,:

prodr-rci altcri:d or'pr,.riltrce,J ilirott-th gcttetic i'ntiltcdrittg rt,ltich tltr:

iippr()priaia aulh,,r'itv ilctt't'tlrittcs. ot llls l'crtsolr tr.) bclicvc is l;ig51 1'1'

pirlhrtuc.rr. Ercludutl :it-rr nticlr.xlrgtnis!It\ llrli-l pt'r)(lLlcis riiriclt;-rrr ttol pell:;

or prrirogcirs thar itiit r*sultecl fi'orir gcnctic rraniptillrtiotrs in uitich itll
dortr-,t lurt rtciltierrt orglnisrtrs trnii nrtierials are tvcll c'ltlt;rcir:ti;icd lttci

i r u t r. rc Lrr'lLr i.

53. Rclcasc into llle cn.,irorunent- the usc ol: a r.lguiltcd ntirterirl otrtsiilc
the phy,sical cail.illt.tclncltt l'i.rurrd in l laboralolr'. il cont;tirtc(i grerttth()tlse .

il IL'r'l')IClltcl' Ot oIlit't L()l]Iili!l.'.1 stl'(lL'lill'c.

-5,1. Responsiblc individual- sumcont rvlto hits conl t-(tl ancl u ho lr'ill
maintain control olcr thc iritrtlcluction of'tlir rrrgulated articl,j and tv'ill

assLlt'c that allconclif ions crtrnuritrcci trld rcriuil'e nlcrits set itt tlte pc-r'lttit;tr'c

corr,piied t'ith. T'trt re:[)()nsii)lc irrdir.'i.lLrel slieli it li t.esirieitt o1'ti rr
[]tirr{ladesli f)r tltil\' ['ri'ii clcsignulc rr]prcselrtilt.ive \\'l1o i-s a rcsidciti o1'tll,-:

llrrnt ladeslt.

55. Itcstriction enzS'nrc- bacterial rrrzvnres tliat lt-:cogrtizt spccil-ic slrrirt
scLlLlenccs of DNA rrnd cLit thc I)\.\ rihere thcsc sites r)cctlr.

56. RELP- restriction 1-r'agni.'nt ie rt-gth polymotphisms- f'rtgntcnts of
dil{ering lengths of DNA thrt ilistinguish individuals. proilrtcLr(l b}
cuttins rvith restrictic'rr cnz-r'nlc's. Thel rcsuli li-()rn variations in the DN:\
scqLrence aud ciin bc dciected rt'itlr rirclioactivc prolres and crn bc uscil as

rnarkcrs in brceciittg.

57. ItNA (ribonuclcic trcicl) - rrircltic r.rcir-[ iittLl eiii]rl)lJincntar''u {o I)NA- tltc
thrcc kirrds of RN.{ itt.rprrrtlrtti itr tirc !. ii. ti. pt.()r'css in ctlll,s itrc
nres,\enget-ltN,r in.rltN,A,). rii'rosornll liN.\ tr'R.N,{l iirril trunsl'tri'ltNi
(rl{NAr.

-i8. Species- l'cpr'()drrrti\ c e t;rnnrLrrritic: ilncl poltiilatirtns- thnt lu.d

tlistirrguishld ir;r' tircir crrlieclit.l tttlutilcsiu'Li\rrt (li rittlgcs i)l \';u'iiiti\rtl\
ri,'ith respccL tc llran! ilil'lt'rCnI cherirctr:r'istics iurd cluulities. Spccics ir
also a group oi'rerl,sirnillr'()i ,Janisr.ns ri'hich breccl ard proclrtcc lcrlilL:
oft's;lrings. I)ifltrcnr spccies rnlr-r'blccd brrl ,-1o ttot protlttct: ltlr"tilcr

otTsprings.

.i9. 'l'isstrc ctrlturc- lire p|u1'rr1g;1li(\n ()l Ii::r.rf rr'lrlr]\ i'rl lli)rtl \)r'Sirt)i:itt\ lit ir

lehoratr,r)' errlir-onrncrrt {hal llrs strict sttri lii-\. tLrnltclxtiir,,' irittl tttllietri
[L'Llr.ri |c nlc n t \.

6(). 'f nrtrsborrudar.r' rn()\itltnenL- ti-rr ilr()\ cinL',ll oi il grllrii( ull,\. t;iritlilic'.1

t.-,t'gltnistn ltt itt'll-t.rtt-t Blnglar-lt:lti i)r1a cr)Ltttil'_\ irr 111, r[f1i-1 c()tllitr\.



01.'I'riulsrriptiou - tlrcr pnrcess o1'coilvertittt inlortitatii.rit in I)N.{ into

irtli-rt t.naticlrt ct)ttt,.)lrlr::i[ itt i'tlessengcr IiNA.

62.'l'ranster RN,\ (tl{NA} - l{NA rhrt is rtscd tt-- positiolt ltt.tritlo aciiis irl

I he crit'rcct orcLrr d r i t i lt:: 1lro1 t:i rt ctltlstrLt'lt iolt.

(r3.'l'ranstorrnation- introdLrctitrrr artd rssirttilatiott of DN.\ t1'()ll) (tn.'

organisrn to anothct'r'ia Lrptake c'1'naket1 DN,{'

6-1. 'frapsgeuic aninrals of plants- attittills or plants wllr-tse hert:ditarr' DNA

Iras been augurtrntetl bt,tlre aclclition ol l)NA [l'ot-tl a sollrcc tlilte't'thxlt

parental gerdt plasrri. in a llbot'aior-v using recolttbitlant f)NA techniqrres. i

(t5" 'l'ralsl:rtinn- th.: Ilrr)ccss o1' convcrtirrg thc iltlirnlation in :ncsstnger

RNA into pt'otcin.

66. !'cctor- a cirrlicr oi ti;rnstliision rgct'tt. ln the coni.--:iI ol't'ceoinhillirnt-

DNA technologv- a vcctor in the DNt\ molecule usecl 1o irlrlodltce

foreign DNA into lrost cells. Reci'rtt.ibinallt-DNA vectors itrclurJe

plasnrids. bacteriophages. atld otlte'r lirrrrls o1' l)NA'

(t7. \rector or vcctor agent- olgirnisnrs tn'ottjccls used to tr-alls['er -scnetic
material frotn tlrr: cloltitt. orsanisttl ttl th* recipicrlt or:lanisnl'
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