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PURPOSE

Li ving m croorganisns are sufficiently different fromthe
traditional chem cal substances reviewed under 85 of the Toxic
Substances Control Act (TSCA) to warrant devel opnent of separate
regul ati ons and gui dance. The new regul ati ons under TSCA
appl i cabl e to biotechnol ogy subm ssions were published in the
Federal Register on April 11, 1997 (62 FR 17910-17958), and
gui dance for these regulations is contained in this “Points to
Consi der” docunent. These new TSCA regul ations (as well as the
proposed TSCA regul ations for biotechnology), and this “Points to
Consi der” docunent, are accessible through the EPA O fice of
Pol | uti on Prevention and Toxics’ Honme Page at
http://ww. epa. gov/opptintr/biotech/.

The Agency expects the submtter to provide information, as
explained in this docunent, for two purposes: (l) to identify and
list the mcroorganismon the TSCA Chem cal Substances Inventory,
and (2) to assess the risks of the mcroorganismto human health
and the environnment, given its intended use. Information
regardi ng new m croorgani sns should not be submtted on the
standard TSCA Premanufacture Notice (PMN) formfor new chem cal s,
as this formis not applicable to mcrobial products. Rather,
the format for the subm ssion for m croorgani snms subject to TSCA
is outlined in the April 11 Federal Register docunent. The
gui dance di scussed within this “Points to Consider” docunent is
designed to elicit this information and is nmeant to present
points to consider rather than requirenents to fulfill.




1. OVERVI EW OF THE FINAL BI OTECHNOL.OGY RULE UNDER SECTION 5 OF
TSCA

Section 5(a)(1l) of TSCA requires any person who intends to
manuf acture or inport a new chem cal substance to submt
information to EPA at | east 90 days before nmanufacture or inport
commences. The final rule establishes all reporting requirenents
under 85 of TSCA for manufacturers and processors of
m croorgani snms subject to TSCA jurisdiction, that are
manuf actured for conmmercial purposes, including research and
devel opnent (R&D) for commercial purposes.

Manuf acturers are required to report certain information to
EPA before commenci ng the manufacture of new m croorgani sns.
“New mi croorgani sns” are intergeneric mcroorgani sns that are not
listed on the TSCA Inventory. Intergeneric m croorgani sns are
t hose whi ch have been fornmed by the deliberate conbination of
genetic material originally isolated fromorganisns of different
taxonom c genera. The term “intergeneric m croorgani sni includes
a m croorgani smwhich contains a nobile genetic el ement which was
first identified in a mcroorganismin a genus different fromthe
reci pient mcroorganism A further explanation of how
“intergeneric” should be interpreted for nobile genetic el enents
is contained in Attachnent 1. The rul e al so defines “snal
quantities for research and devel opnent” for m croorgani sns, the
effect of which is to require 85 reporting for certain R&D
activities.

TSCA 85 only applies to mcroorgani snms that are
manuf actured, inported, or processed for commercial purposes.
EPA has defined manufacture or process for conmercial purposes as
“manuf acture or process for purposes of obtaining an i mredi ate or
eventual commercial advantage.” Wether an activity has an
i mredi ate or eventual commercial advantage is determ ned by
indicia of commercial intent. R&D activities are for comrerci al
pur poses, and thus subject to reporting, if tests are directly
funded, in whole or in part, by a coonmercial entity; or, if the
R&D activities are not directly funded by a commercial entity, if
the researcher intends to obtain an i medi ate or eventual
comerci al advantage (see 40 C F. R 8725.205). 1In addition, al
post-R&D activities are consi dered manufacture or processing for
a comerci al purpose.

An exam nation of the major sections of the final rule, and
t he associ ated subm ssions noted under each section, is hel pful
i n understanding the rule and how the “Points to Consider”
conplinents the new rul e:
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Subpart B of part 725 contains adm nistrative
procedures that have been adapted with little change
fromprovisions in 40 CFR parts 720 and 721 of TSCA

Subpart C of part 725 contains requirenents for
clai mng confidential business information (CBI).
These requirenents were |largely adapted from provisions
in part 720.

Subpart D of part 725 establishes the reporting
program for new m croorgani sns manufactured or inported
for distribution into comrerce and requires subm ssion
of a Mcrobial Comercial Activity Notice (MCAN) 90 days
prior to initiating manufacture or inport of the new
m croorganism This subpart codifies the requirenents
for information to be included in the MCAN at 8725. 155
and 8725.160. Any manufacturer, inporter, or processor
of aliving mcroorganism who is required to report
under 85 of TSCA nust file a MCAN with EPA, unless the
activity is eligible for one of the specific
exenpti ons.

Subpart E of part 725 establishes the exenptions
fromfull MCAN reporting for R& activities. At
8725.205(b), EPA defines "commercial purposes" for R&D
activities to include all R& directly funded in whol e
or in part by a comercial entity, and all R&D
activities, regardless of funding source, for which the
researcher intends to obtain i medi ate or eventual
commerci al advantage. Subpart E establishes, at
8§725. 232, a conplete exenption from TSCA 85 for
certain R& activities which are conducted in contai ned
structures, and are subject to regul ation by anot her
Federal agency. Under 8725.232, EPA has established a
conpl ete exenption from EPA review, reporting and
record keeping requirenents for contained research
conducted by researchers who are required to conply
with the NIH guidelines. Al other manufacturers
conducting contained TSCA research and devel opnent
activities may qualify for a nore limted exenption
under 8725.234 and 8725.235. The exenption for R&D in
contained structures specifies factors which the
technically qualified individual rmust consider in
sel ecting the appropriate contai nment. The
manufacturer is required to keep records to docunent
both conpliance with the contai nnment requirenments and
conpliance wth the notification process for enpl oyees
i nvol ved in the R&D process.
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Subpart E al so establishes at 8725.238 and
8725.239 the TSCA Experinmental Rel ease Application
(TERA) exenption process for R& activities, primarily
those involving intentional environnental release. EPA
has revised requirenents in 8725.239 to limt the
antibiotic resistance nmarkers that may be used in the
m croorgani sns eligible for the TERA exenption. For
researchers conducting small-scale field tests with the
two eligible mcroorgani snms, Bradyrhizobium japoni cum
and Rhi zobiumneliloti, the final rule creates an
exenption from EPA review, providing certain conditions
are net. The field testing nust occur on no nore than
10 terrestrial acres; the introduced genetic nateri al
must conply with certain restrictions, and appropriate
cont ai nment neasures nust be selected to limt
di ssem nati on

If a submtter does not neet the requirenents for
the field test exenption under 8725.238 and 8725. 239,
he or she may submt a TERA under Subpart E. The TERA
is essentially an abbreviated MCAN subm ssion which is
submtted for an individual field test application.
EPA' s review period for these applications is reduced
to 60 days, although EPA may extend the period for good
cause. EPA nust approve the test before the researcher
may proceed, even if the 60-day period expires. EPA s
approval is limted to the conditions outlined in the
TERA notice or approval. The requirements for
information that nmust be included in the TERA are
codified at 8725.255 and §725. 260.

Al t hough a manufacturer may submt a MCAN for any
R&D activity, EPA expects that nost researchers wll
i nstead choose to submit a TERA. In addition to the
| onger review period for a MCAN, EPA expects that,
because of the limted information at the R&D stage,
the Agency would likely issue a 85(e) consent order
with such an MCAN to i npose conditions to address the
uncertainties. These MCAN consent orders would need to
be nodified each tinme the manufacturer wanted to vary
the terns of the order.

Subpart F contains the requirenents for exenptions
for test marketing activities. These requirenents have
been adapted, with little change, fromprovisions in
part 720.
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Subpart G establishes two exenptions from MCAN
reporting for certain mcroorgani snms used in closed
systens. To qualify for the Tier | exenption, a
manuf act urer must use one of the recipient organisnms
listed at 8725.420, and inplenent specific physical
cont ai nment and control technologies as noted in 8§
725.422. In addition, the DNA introduced into the
reci pi ent m croorgani sns nust be well-characteri zed,
limted in size, poorly nobilizable, and free of
certain sequences (see 8725.421). 1In the Tier
exenption, if these three requirenents are net,
manuf acturers only need to notify EPA that they are
manuf acturing a new m croorganismthat qualifies for
this exenption 10 days before commenci ng manuf acture,
and to keep certain records. A manufacturer is not
required to wait for EPA approval before commencing
manuf act ur e.

A manuf acturer, who otherw se neets the conditions
of the Tier | exenption, may nodify the specified
contai nnent restrictions, but nust submt a Tier |
exenption notice under subpart G The Tier |
exenption requires manufacturers to submt an
abbrevi ated notice describing the nodified containnment,
and provides for a 45 day period, during which EPA
woul d revi ew the proposed contai nnent. The
manuf acturer may not proceed under this exenption until
EPA approves the exenption.

Subpart L establishes procedures for reporting
significant new uses of mcroorganisns. These
requi renents have been adapted, with little change,
fromprovisions in part 721. Subpart Mis reserved for
requirenents for significant new uses for specific
m cr oor gani sns; however, none are bei ng pronul gated at
this tine.

The regul atory text also anends existing
regul ations regarding the collection of fees from
submtters of notices under 85 of TSCA (40 CFR part
700), to reflect the fee structure for the notices and
applications that have been devel oped in the final
rule. Additional anmendnents to parts 720, 721, and 723
consolidate TSCA 85 review of m croorganisns into part
725.

Further information on the types of subm ssions under TSCA can
be found in 8 Il of this docunent.



I 11. ADM N STRATI VE DETAI LS FOR M CROORGANI SM SUBM SSI ONS

[11. A Prenotice Consultations:

EPA recommends that persons planning to provide EPA wth any
of the follow ng subm ssions discuss their plans in advance with
a Bi ot echnol ogy Program Manager in the New Chem cals Notice
Managenment Branch, Chem cal Control Division of the Ofice of
Pol I ution Prevention and Toxics (202-260-3749): a M crobi al
Commercial Activity Notice (MCAN), a TSCA Experinental Rel ease
Application (TERA) for Research and Devel opnent activities, a
Test Marketing Exenption (TME), a Tier Il exenption for a
fermentation application, a petition to add m croorganisns to the
list of recipient mcroorgani sns at 725.420, or a bona fide
submi ssion. It is inmportant to begin discussions with EPA staff
early in the subm ssion planning process to identify data
requests and prelimnary concerns associated with the specific
m croorganism Any neetings and relevant witten comuni cations
may be clainmed confidential. Persons who are unsure as to
whet her their m croorgani sns are subject to TSCA shoul d consult
wi th EPA before preparing any subm ssion, including a bona fide.

In many cases submtters' questions can be addressed in
t el ephone conversations. However, it is often useful for
potential submtters to nmeet with a broader range of Agency staff
prior to subm ssion of docunents for Agency review. This is true
if the m croorgani smproduct is novel in construction or in
i ntended use, or if the submtter is unfamliar with the TSCA
subm ssion process. Although the overall format for the
subm ssions noted in the above paragraph should follow the
structure outlined in this docunent, a prenotice neeting should
result in guidance which is nore specifically tailored to the
preparation of a docunent for the submtter's m croorgani sm
Such specific guidance often results from di scussion of section
|V of this docunent with Agency scientific, legal, and policy
staff. This may save significant tine later in the review
process.

Wth reference to research and devel opnent activities (R&D),
EPA recogni zes that research proceeds through various stages.
There are a nunber of exenptions for research and devel opnent
noted in Subpart E of the 1997 Rule (62 FR 17910-17958).

For nore information on prenotice consultations, call the
New Chem cal s Notice Managenent Branch, Chem cal Control D vision
at (202) 260-3749.



8

[11.B. M cr oor gani sm Bona Fi de subm ssi ons

Conpani es planning to manufacture, inport, or process
i ntergeneric mcroorgani sns for conmercial purposes subject to
TSCA may submt a bona fide notice to determine their reporting
obligations under 85 of TSCA. This is because confidential,
specific identities and/or uses of mcroorgani sns are not |isted
on the public version of the TSCA Inventory. |If a conpany’s
m croorganismis listed on the confidential version of the
I nventory and is not subject to a Significant New Use Rul e
(SNUR), then no 85 subm ssion would be necessary. The review
process for a bona fide notice generally takes 30 days after
recei pt of sufficient information fromthe submtter. For nore
information on bona fide subm ssions, see Attachnent 2.

[11.C Confi denti al Business |Information (CBl)

EPA's confidential business information (CBI) policy is
designed to provide effective public participation by making
meani ngful information avail able. CBlI clains may be nmade and nust
be substantiated at the tinme of subm ssion for MCANs, TMEs, Tier
| certifications, and Tier Il exenption requests. Upfront
substantiation is not required for TERAs. [In devel oping
confidentiality provisions for subm ssions, EPA has bal anced the
need to provide nonconfidential information to the public in a
reasonabl e period of tinme, to obtain the information it needs to
respond to Freedom of Information Act (FOA) requests, and to
all ow persons to assert CBlI clains with the m ni nrum burden. A
claimof confidentiality nmay be asserted for any information
submtted to EPA, with certain exceptions. However, submtters
are encouraged to mnimze the anount of CBI in biotechnol ogy
subm ssions, so that the public may participate as fully as
possible in the review process. Al CBI clains nmust be asserted
at the time that the information is submtted.



C 1. Subm ssion of confidential business clains

a. I ndi cate what information in the subm ssion is clainmed as
confidential on a cover sheet (i.e., submtter, identity,
m croorgani smidentity, volume, process, etc.)

b. Crcle the specific information which is clainmed as
confidential and mark the page on which that information
appears with an appropriate designation such as "trade
secret," "TSCA CBI," or "confidential business information."

C. Attachnment 3 provides the questions a conpany shoul d answer
to substantiate CBI.

C 2. Subm ssion of a Non-confidential 'sanitized' version

I f information being submtted is clainmed as CBI and is
being submtted, then the conpany nust al so provide a sanitized
copy of the subm ssion (and any attachnents). This copy is
conpl ete except that all information clainmed as confidential nust
be deleted and the places marked where the del eti ons occurred.
The sanitized copy will be placed in the public files.

C. 3. Generic information

Submitters who claimmcroorganismidentity and/or use as
CBlI also must provide generic information for release to the
public. By requiring generic identity and use information, EPA
woul d neet its obligation to provide the public with inportant
information related to the potential risks of new m croorgani sns
wi thout revealing CBI. Generic information would also be used to
prepare Federal Register notices which announce EPA's receipt of
subm ssions and to devel op generic Inventory listings. For nore
informati on on preparing generic designations, see Attachnent 3.

[11.D. M croorgani sm Reporting Mechani sns _Under TSCA

If a mcroorganismis subject to TSCA and is not considered
to be on the TSCA Inventory, the manufacturer or inporter is
requi red under TSCA to notify EPA from45 to 90 days before they
manuf acture or inport for commercial purposes a “new chem cal
subst ance or manufacture, inport, or process a chem cal substance
for a “significant new use”. Specific time frames for individua
subm ssions are noted in Sections I11.D.1 through II1l.D.5 of this
docunent. The Final Rule under 85 of TSCA (62 FR 17910-17958),
establishes all reporting requirenents for manufacturers and
processors of m croorgani snms subject to TSCA jurisdiction, that
are manufactured for commercial purposes, including research and
devel opnent for commercial purposes. The Rule establishes a
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nunber of mechani sns for reporting to EPA, including a nunber of
speci fic exenptions.

Certain m croorgani sns which are subject to TSCA do not
require reporting to EPA prior to manufacture, and are not
addressed by this docunent: research and devel opnent conduct ed
solely within a contained structure by researchers required to
conply with the NI H guidelines (8725.232), other research and
devel opnent conducted solely within a contained structure (8
725.234), and certain types of R& field tests involving
Rhi zobi um nel il oti and Bradyrhi zobi um japoni cum under the TERA
exenption (8s 725.238 and 725. 239).

In addition to the gui dance provided for bona fide
subm ssions under ItemIl1.B., this docunent provides gui dance on
how to neet the reporting needs for the foll ow ng seven types of
MCAN and 5(h)(4) Exenption subm ssions: the M crobial Comerci al
Activity Notice (MCAN), including MCANs for significant new uses

of mcroorganisnms (Itemlll.D.2.), the TSCA Experinental Rel ease
Application (TERA) and the TERA exenption for field tests with
certain rhizobia (ItemlI11.D.3), the test marketi ng exenption
(TME;, Itemlll.D.4.), the Tier | and Il exenptions for
fermentation applications (itemlll.D.5), and petitions to add

m croorganisns to the list of recipient mcroorganisns at §

725. 420 applicable to both Tier I and Tier Il exenptions (item
I11.D.5).

Thi s docunent al so i ncludes gui dance on how to submt
information provided to other agencies related to the TSCA
subm ssion (Iteml11.D.6) and gui dance for the preparation of
5(d)2 Notices (lteml1lI1.D.7).

D.1. General Adm nistrative Requirenents, Fees, and Notification
in the Federal Reqgister Applicable to MCANs and Exenptions

The Adm nistrative requirenents for the seven types of MCAN
and Exenption subm ssions noted above can be found in Subpart B
of the Final Rule. This Subpart contains information specific to
t he subm ssion of MCANs and Exenptions, including informtion on
the general format of these subm ssions (8s 725.25 and 725. 27)
and recordkeeping for these subm ssions (8725.65).

A fee of $2,500 is required for each MCAN or consol i dated
MCAN subm tted, unless the conpany submtting the MCAN is a smal
busi ness (see 8§700.45). A small business concern nust remt $100
with each MCAN or consolidated MCAN. Persons are exenpt from
remtting any fee for exenptions (the TERA, TME, the Tier | and
Tier Il fernentation exenptions, and petitions for adding to the
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recipient list for the Tier | and Tier Il fermentation
exenptions).

The Toxi c Substances Control Act requires the Agency to
publish a notice in the Federal Register announcing the receipt
of each MCAN and Exenption subm ssion. See itemll1l.D. 7 for
further information on preparation of this notice.

D.2. Information Requirenents for MCANs

Any manufacturer, inporter, or processor of a |living
m croorganism who is required to report under 85 of TSCA nust
file a Mcrobial Commercial Activity Notice (MCAN) wi th EPA under
8725. 105, unless the activity is eligible for one of the specific
exenptions noted in itemlll.D. above. Further, a MCAN subm ssion
i's required under 8725.105(c) for any person who intends to
manuf acture, inport, or process for comrercial purposes a
m croorganismidentified as having one or nore significant new
uses, and who intends to engage in a designated significant new
use of the mcroorganismor intends to distribute it in comrerce.
M croorgani snms subject to MCAN reporting could be either for
fermentation applications or for intentional release to the
envi ronnent. A MCAN nust be submtted 90 days before manufacture,
i mport, or processing of the m croorgani smfor comercial
pur poses.

In addition to the general admnistrative itens and fees
noted initemlll.D. 1 above, certain technical information is
required for each MCAN subm ssion as noted in 8s 725.155 and
725.160. In order to provide conplete information for EPA
review, the follow ng portions of itemlIV of the Points to
Consi der can be used as a guide for MCAN i nformati on submtted
under 8s 725.155 and 725. 160:

I tem 725. 155(d) (1) Description of the recipient m croorgani sm
and the new m croorgani sm subject to TSCA: see applicable
portions of itemlV. A

Item 725. 155(d) (2) Genetic construction of the new
m croorgani sm subject to TSCA: see item | V. B.

ltem 725. 155(d) (3) Phenotypic and ecol ogi cal
characteristics: see itemIV.D., and include information as
suggested in itemIV.G if the MCANis for a field test.

Item 725. 155(e) Byproducts: see item| V. E. 2.
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Item 725. 155(f) Total production volune: see itemIV.E 1.
Item 725. 155(g) Use information: see item| V. E 3.
I tem 725. 155(h) Wor ker exposure and environnental rel ease:
for worker exposure, see either itenms IV.F.1.b. or
IV.F.2.b.; for environnental rel ease, see either item
IV.F.1.c. or IV.F. 2. b.
ltem 725. 160 Health Effects Information: see itemIV.C

D.3. Information Requirenents for the TSCA Experinental Rel ease
Application (TERA) Exenption for Research and Devel opnent

As noted in Il1.D. above, there are two types of TERA
exenpti ons which can be submtted instead of a MCAN. First, there
is a TERA exenption for certain types of R& field tests
i nvol ving Rhi zobiumneliloti and Bradyrhi zobi um j aponi cum
(see 8s 725.238 and 725.239). This exenption requires no upfront
reporting to EPA, although a certification statenent and
recordkeeping are required. Since guidance on howto submt a
certification statenent to EPA, and on the recordkeeping
requirenents for field tests with these bacteria, is provided
under 8725.238, additional guidance is not offered here.

Second, there is a TERA exenption from MCAN reporting for
field tests with m croorgani sns which allows for a 60-day review
by EPA, follow ng receipt of the information described in §

725. 250. The docunentation provided by the submtter for this
TERA exenption is simlar in format and content to an MCAN

subm ssion for an individual field test, but is abbreviated
relative to an MCAN subm ssion. For exanple, persons who submt a
TERA woul d not have to include information on all commrerci al
manuf act ure, processing, transport, use, and disposal activities
that may involve the new mcroorganismas is the case for a MCAN
EPA will, however, still review any general commercial uses of

t hese new m croorgani sns through the MCAN process.

If a submtter believes sufficient information is avail able
whi ch could justify adding another recipient to the |ist exenpted
m croorgani sns at 8725. 239, please consult with the Agency.

In addition to the general admnistrative itens noted in
itemlll.D. 1 above, certain technical information is required for
each TERA subm ssion as noted in 725.238, 725.250, and 725. 255.
The follow ng portions of iteml|V of the Points to Consider can
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be used as a guide for TERA information submtted under 725.255.
The information should be organized in accordance with 725. 255.

| tem 725. 255(c) M croorganismidentity information required
for MCANs: see itens IV.A and IV.B.1

I tem 725. 255(d) Phenotypi c and ecol ogi cal characteristics as
they relate directly to the conditions of the proposed
research and devel opnent activity:

- Habitat, geographical distribution, and source of the
recipient: See iteml|V.D. 2.a. for habitat and
geographical distribution, and itemIV.A 2. b. for
source of the recipient.

- Survival, dissem nation, and detection of the subject
m croorganism See itemIV.D. 2. for survival and

di ssem nation; see itemIV.G 7. for detection

met hodol ogy descri pti ons.

- Anticipated adverse ecological effects: See item
I'V.D. 1.

- Invol venent in biogeochem cal cycling processes: See
iteml1V.D. 1. b.

Item 725. 255(e) (1) A detail ed description of the proposed
research and devel opnent activity:

Item (e)(1)(ii): Methods of application or rel ease: see
applicable portions of IV.G1, IV.G3., IV.G5, and
V. G 8.

Item (e)(1)(iii): Characteristics of the test site: see
applicable portions of itens V.G 2. and |IV. G 4.

ltem 725. 255(e)(2) Information on nonitoring, confinenent,

mtigation, and energency term nation procedures: see itens
IV.G4, IV.G5., IV.G6, and IV.G 7

D.4. Information Requirenents for Test Mrketing Exenptions

Test marketing activities usually involve limted sale or
distribution of a substance within a predeterm ned period of tine
to determne its conpetitive value when its market is uncertain.

I n general, EPA suggests that manufacturers who intend to test
mar ket a new mcroorganismfile a MCAN rather than request a Test
Mar ket i ng Exenption(TME, see 8725.300). However, there may be
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situations in which this exenption is appropriate, such as for
m croorgani sns whi ch were previously reviewed by EPA at the R&D
st age.

In addition to the general adm nistrative requirenents noted
initemlll.D. 1 above, certain technical information is required
for each TME subm ssion as noted in 725.350 and 725. 355. The
follow ng portions of itemlIV of the Points to Consider can be
used as a guide for TME information subm tted under 725.355, and
the information should be organized in accordance with 725. 355.

ltem 725. 355(c) M croorganismidentity information: see
applicable portions of itemIV.A for description of the
reci pient and subject mcroorganisns, and iteml|V.B. for
genetic construction of the subject m croorgani sm

I tem 725. 355(d) Phenotypi c and ecol ogi cal characteristics:

- Habitat, geographical distribution, and source of the
recipient: See iteml|V.D. 2.a. for habitat and
geographical distribution, and itemIV.A 2. b. for
source of the recipient.

- Survival, dissem nation, and detection of the subject
m croorganism See itemIV.D. 2. for survival and

di ssem nation; see itemIV.G 7. for detection

met hodol ogy descri pti ons.

- Anticipated adverse ecological effects: See item
I'V.D. 1.

- Invol venent in biogeochem cal cycling processes: See
iteml1V.D. 1. b.

ltem 725. 355(e) (1) Maxi mum quantity of m croorgani sm and
duration and route of exposure of persons to m croorgani sm
see itenms IV.E.1. on quantity of mcroorganism either item
IV.F.1.b or IV.F.2.b. for worker exposure, and IV.E 3. for
consumer exposure.

Item 725. 355(e)(2) Health and environnental effects
information: see itemIV.C. for health effects information.
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D.5. Information Requirenents for Tier | and Il Exenmptions for
C osed Fernentati on Systens

Certain m croorgani smapplications for closed fernentation
systens can fall under a TSCA 85(h)(4) exenption from MCAN
reporting as described under 8725.400. These exenptions can fal
under one of three categories: (1) a Tier | exenption for an
i ntergeneric m croorgani smbased on a recipient mcroorgani sm
listed under 8725.420, (2) a petition to add a recipient
mcroorganismto the list at 8725.420, and (3) a Tier |
exenption for an intergeneric mcroorgani smsubmtted under 8§
725.428. The Tier | exenption requires only a brief certification
and information statenent to be forwarded to EPA. Since guidance
on how to submt these certification statements for Tier
exenptions is provided under 8725.424, additional guidance is not
of fered here.

The process for filing a petition to add a recipi ent
m croorganismto the list at 725.420 is addressed under item
V.B.2.b. of the Preanble of the Final Rule (and further under
Unit 111.C 2 of the Response to Coments docunent). EPA expects
that petitions to add mcroorganisns to the list of recipient
m croorgani sns at 725.420 will be preceded by several MCANs so
that sufficient information is available to determ ne whether the
m croorgani sm shoul d be added. EPA would make this determ nation
after evaluating information which addresses the six criteria for
recipients noted in the Proposed Rule: (1) clear taxonomc
identification of the mcroorganism (2) availability of
information to evaluate the relationship between the recipient
and closely related m croorgani sns which have a potential for
adverse effects, (3) a history of safe comercial use for the
reci pient, (4) commercial uses which indicate that the
recipient’s potential products m ght be subject to TSCA (5)
studies are available which indicate the potential for the
m croorgani smto cause adverse effects, and (6) studies are
avai |l abl e which indicate the survival characteristics of the
recipient in the environnent.

The third m croorgani sm subm ssion under 8725.428 is one in
which (1) the recipient mcroorganismis |listed in 8725.420; (2)
the introduced genetic material neets the criteria under
8725.421; and (3)adequate physical containnment is proposed, even
t hough the contai nment does not neet the requirenents at
8725.422. The review period for a Tier Il exenption is 45 days,
begi nning fromthe date the Agency determ nes that the subm ssion
is conplete; the Agency may extend the review period for good
cause. The follow ng portions of itemIV of the Points to
Consi der can be used as a guide for Tier Il information submtted
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under 725.455. The information should be organi zed i n accordance
wth 725.455.

| tem 725. 455(b) (1) Mcroorganismidentity information which
indicates that its taxonomc nane is |listed under 725.420:
see itemIV.A , and provide a brief sunmary of the

i nformati on as noted under |V.A

| tem 725. 455(b) (2) Type of genetic nodification and the
function of the introduced genetic naterial: see item

| V.B. 2. for preparation of a final construct illustration,
and Item1V.B.3. which assists in describing the function of
the introduced genetic material. Provide a brief summary (a
one- par agraph description of construct), using these
sections of iteml V.

ltem 725.455(b)(3) Site of insertion: see item|V.B.
| tem 725. 455(c) Producti on volune: see itemlV. E. 1.

|t em 725. 455(d) (1) Process and contai nnent information: See
itemIV.E. No additional guidance is offered in this
docunent on justifications for |ower |evels of containnent
than that specified for the Tier | exenption. |If the
contai nnent anticipated is less than that of the Tier
exenption, see EPA reference No. 4 in the Final Rule and
consult with the Agency for presentation of containnent

i nformati on.

D. 6. Subm ssions to O her Agenci es

EPA requests that a conpany submt to EPA any information it
has provided to other U S. federal agencies or foreign
governments to obtain regulatory approval of the m croorgani sns
in question. Information submtted as nonconfidential to other
U.S. Federal Agencies (e.g., the Food and Drug Adm ni stration)
cannot be clained as confidential when submtted to EPA

D. 7. 5(d)2 Notice:

The Toxi c Substances Control Act requires the Agency to
publish a notice announcing to the public the receipt of each
MCAN or TSCA 85(h)(4) exenption subm ssion that requires
reporting (see itemlll.D. above). This is acconplished through a
5(d)2 notice published in the Federal Register. A sanple 5(d)2
notice can be found at 52 FR 24527 (Wdnesday, July 1, 1987).

The submtter may consider summarizing this information in the
MCAN or exenption subm ssion.
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V. PO NTS TO CONSI DER FOR M CROORGANI SM SUBM SSI ONS

This section presents a suggested format and infornmation to
be i ncluded, where applicable, for the seven kinds of
m cr oor gani sm subm ssions noted in Section Il1.D.: The M crobi al
Commercial Activity Notice (MCAN;, including MCANs for significant
new uses of mcroorgani sns), the TSCA Experi nental Rel ease
Application (TERA), the TERA exenption for field tests with
certain rhizobia, the Test Marketing Exenption (TME), the Tier

and Tier Il exenptions for fernentation applications, and
petitions to add m croorganisns to the list of recipient
m croorganisns for Tier | and Tier Il exenptions. The information

itenms listed under Section IV. are intended to provide data that
woul d assist EPA in the review of these seven subm ssion types.
Since not all information itens |isted under Section IV. are
applicable to each of the subm ssion types, Section IIl.D. should
be exam ned prior to reviewing itemlIV. so that only the
necessary information under itemlIV. is submtted to EPA. Section
I11.D. links the specific sections of the Final Rule (62 FR
17910- 17958) applicable to each of the seven subm ssion types
with the relevant portions of itemIV. of the Points to Consider
docunent .

If the information in a TSCA subm ssion is inadequate for
the Agency's review process, EPA staff will contact the submtter
for clarification or further information. Prior to preparation of
a m croorgani smsubm ssion, it nmay be beneficial for the conpany
to consult with EPA staff (see Section I11.A).

TERM NOLOGY

The followng terns are used to describe different
m croorgani snms and their roles in the devel opnent of a
m croorgani sm whi ch may be reportabl e under TSCA section 5.
| nformati on about these m croorganisns is essential to EPA's
review and will be discussed under the appropriate headi ngs
bel ow.

Subj ect m croorganismis the subject of the mcrobial
subm ssion. The seven types of subm ssions which persons provide
for EPA review docunentation are noted in I11.D.

Reci pient mcroorganismis the strain into which the
intergeneric DNA is introduced and which generally determ nes the
t axonom c designation of the subject m croorgani sm

Donor m croorgani sns are those which contribute DNA to the
subj ect m croorganism or those which contribute DNA to
i nternmedi ate m croorgani sns used to construct the final subject
m cr oor gani sm
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Internediate m croorganisnms do not contribute DNA, but may
be used to tenporarily contain a vector used to construct the
subject mcroorganism to aid in a triparental mating, etc.

Final construct is the termwhich describes the DNA
sequences contributed by the donor m croorgani snms, and where
applicable, the recipient’s DNA sequences i medi ately fl anking
the inserted donor m croorgani sns’ DNA. The construct includes
such sequences as structural genes (usually genes which encode an
enzyne that is of comercial inportance), vector DNA and marker
genes (such as antibiotic resistance). Information on the final
construct should focus on the intergeneric DNA, and intrageneric
DNA that affects the expression, stability, and nobility of the
i ntergeneric DNA

TABLE OF CONTENTS

A Reci pi ent Organi sm Characteri zation

B Subj ect Organi sm Characteri zation

C. Predi cted Human Health Effects of the Subject M croorganism
D

Predi cted Environnental Effects and Fate of Subject
M cr oor gani sm

E. Predi cted Production Vol unme, Byproducts, Use, and Consuner
Exposure
F. Predi ct ed Rel eases due to Manufacturing of the Subject

M croorgani sm and Wrker Exposure to Subject M croorgani sm

G I nformation Applicable to Field Tests of the Subject
M cr oor gani sm
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V. A RECI Pl ENT ORGANI SM CHARACTERI ZATI ON

Section | V. A provides guidance on information useful to the
Agency in identifying the recipient mcroorganism(used to
produce the subject mcroorganism. Many of the traits associ ated
wth the recipient will be considered in assessing the potenti al
for the subject mcroorganismto cause adverse effects in humans
and/ or the environnent. Hence, taxonom c classification is a key
conponent in enabling an accurate assessnent of the potenti al
concerns for the subject microorganism ItemIV.A 1. provides
general guidance for mcrobial classification, while itemIV. A 2
suggests nore specific information directly applicable to

m crobi al subm ssions under TSCA

A l. Taxonony: Ceneral

The foll owm ng provides sonme general information relative to the
use of taxonomy in the TSCA bi ot echnol ogy revi ew process:

(1) Taxonony is a neans of organizing itens and show ng
their relative rel atedness. (Vandamme et al., 1996)
illustrate that taxonony has three conponents: (I1.)
classification, or the ordering of organisnms in groups,
(1i.) nonmenclature, or the |labeling of units in those
groups and (iii.) identification, or the determ nation
t hat an unknown bel ongs in one of the | abel ed groups.
For the purposes of this docunent and subm ssion of
noti ces under TSCA, the | ast neaning has the greatest
rel evance.

(2) Usually, the bulk of the genetic information in any
subject mcroorganismis derived fromthe recipient
mcroorganism It is therefore |likely that any added
features froma donor organism wll be insufficient to
warrant a species nane for the subject m croorgani sm
different than that of the recipient parent. Thus, the
foll owi ng di scussi ons concerning reporting of the
t axonom c designation of the recipient m croorgani sm
are usually also relevant for the subject m croorgani sm
itself. An exception would be for products of cel
fusion, where the differentiation between donor and
recipient is not obvious and the resultant chineric
organi sm may not resenble either parent. In such cases,
identification of both contributors to the genone of
the resultant organismis needed.
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(3) For a few taxa, the choice of identification nethods,
and the process of identification my be sinple. For
many others, this task is far fromtrivial. As there
are no universally applicable nmethods for identifying
m croorganisns, it is up to the submtter, or its
agent, to select the nost appropriate ones for
subm tted organisn(s).

(4) Traditional nethods based on phenotype may be the best
for some taxa. Nuneric taxonony, which uses statistica
anal yses of an array of characteristics to determ ne
the simlarities and differences between a given
isolate and closely related taxa, has been successfully
used for identifying a submtted organismto the
speci es | evel. However, some common genera do not |end
t hensel ves to unequi vocal application of these
t echni ques.

(5 Modern classification schenes for bacteria rely on
nucl eic acid anal yses to a great extent and, for many
taxa, they are slowy supplanting phenotypic anal ysis
as the primary neans of identification. Recent
devel opnents in the use of genetic nethods have
resulted in the successful application of some of these
to otherwise difficult-to-identify taxa. Several of
t hese nmethods were first applied to the classification
of groups of taxa, and are only recently being enpl oyed
to identify individual isolates. Since many of these
newer tools have not yet received w despread comrerci al
application, and because there are sone taxa for which
t hey may not be nost appropriate, EPA cannot recommend
specific genetic nethods at this tine. Neverthel ess,
EPA believes that these nethods warrant close
consideration for difficult taxa. EPA is currently
cosponsoring research in this area, and hopes to
provi de nore definitive guidance with future revisions
of these points-to-consider.

A 2. Taxonony: Specific issues.

The foll owm ng provides specific observations on the kinds of

i nformati on needed to support the identification of the recipient
m croorgani sm associ ated with the subject m croorganism Except
as indicated, the following applies primarily to bacteria. These
data are not expected to be provided for exenpt organi sns under
85(h)4 of TSCA. Such information that is relevant to establishing
that the recipient organismbelongs in the class of exenpt

reci pients should be retained in the submtter’s records.
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8725.12 requires that a taxonom c designation for both
donor and recipient be provided. For the recipient

m croorganism this identification would include genus,
speci es, and strain designations, when known. |f
applicabl e, description at a | ower taxonom c rank
(subspeci es, biovar, pathovar, serovar, etc.) should be
provi ded. The nost current nonencl ature should be used.

For bacteria and viruses, the nane should be the nobst
current.

The international bacteriol ogical community has adopted
a nam ng convention based on the existence of bacteri al
names on the Approved List of Bacterial Nanes (1980),

or on subsequent lists of validly published nanes as
found in current issues of the_lnternational Journal of
Systematic Bacteriology. Al other nanmes for a
bacteri um are consi dered synonyns.

In a simlar way, the international virology comunity
has adopted gui dance for nam ng viruses. Wiile not a
formal code, guidance on nam ng has been provided in
the International Code of Virus Cassification and
Nomencl ature (1990) and the Sixth Report of the
International Committee on Taxonony of Viruses (1995).

It is better to identify the organismto the taxonomc
| evel for which data support a positive nane assi gnnent
and indicate the alternative subtaxa believed to be
nearest the isolate, than to attenpt to provide a nane
at a lower level that is unsupported by data.

Not all m croorganisns may be identifiable to the
species level. Sone isolates may be internedi ate

bet ween nmenbers of accepted taxa, but do not fit the
descriptions of a naned species. In this case, it is
appropriate to provide information on the features,
phenotypi c or genetic or both, which illustrate the
rel ati onshi ps between the isolate and the alternative
named organisns to which it appears closely rel ated.
EPA will take this into account when descri bing the
subj ect organismfor the TSCA | nventory.

For fungi, the nost common currently used nanes shoul d
be listed and a reference to a readily avail able
source that will provide a cross-reference to other
synonyns, if they exist, should be provided. Were
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appl i cabl e, nanes of both tel eonorphic and ananor phic
forms shoul d be given.

There is no conparabl e taxonom c authority for fungi,
as for bacteria and viruses. Please contact the Agency
for the nost current gui dance on accepted taxonony for
fungi

For ot her eukaryotic organisms, comonly used nanes
shoul d be provi ded.

As for fungi, nam ng conventions have not been codified
for higher mcroorganisns as they have for bacteria and
viruses. Please contact the Agency for the nost current
gui dance on accepted taxonony for m croorgani sns such
as protozoa and al gae.

For any subj ect organism provide taxonom c synonyns
commonly used for the recipient.

I nformati on substantiating the taxonony of the
reci pient is requested.

A submtter is responsible for understanding the
under |l yi ng assunptions behind any identification

techni ques they, or their identification supplier, use.
A description of the source fromwhich the recipient
was originally isolated (environnental nedium such as

| ake water, particular plant, etc.) is helpful in
under st andi ng the nature and ecol ogy of the recipient.
Pl ease provide details on the source, such as |ocation
of | ake where water sanple was obtained, if known.

The submtter should be able to explain why one of
several alterntative approaches to identification was
chosen. 8725.12 provides two nmeans of supplying
substantiating information. This information can take
two fornms: (1) a letter froma culture collection
establishing an organisnis identification or (2)

dat a/ anal yses used by the submitter or its agent in
establishing the identity of the submtted organi sm

For the latter, this may take the formof a report from
an expert on the taxon of the submtted organi sm
confirmng the identification of the organism |In the
cases where either a service culture collection or an
expert provide the identification, EPA assunes that the
subm tter has access to, and coul d provide rel evant
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data utilized by the collection or expert, if requested
by EPA.

When phenotypi c nmet hods are nost appropriate, analysis
met hods shoul d be descri bed and data fromthese nethods
shoul d be provided, either directly, or by easily
accessi bl e reference.

Types of data appropriate for these nethods can include
nmor phol ogi cal, bi ochem cal, i mrunol ogi cal, or
physi ol ogi cal characteristics. Mthod description can
al so be supplied by reference if these are readily
accessi bl e.

The sel ection of specific tests in a battery used for
nunmeri c taxonony for bacteria is generally dependent on
t he suspected taxon of the organism Such tests could
conprise a wide range of traits including, but not
limted to, presence of flagella, optinmmtenperature
for grow h, oxygen requirenents, fatty acid profiles,
serol ogy, energy sources utilized, and life cycle

i nformati on such as dormant stages. Experts have
conpiled these test matrices for specific purposes and,
t hus, they should not be used wi thout a conplete
under st andi ng of the function of each test within the
matrix, and its individual utility in differentiating
taxa. This information is usually available in
publications regarding the specific test batteries, or
fromthe supplier of the identification based on such
tests. It is not necessary to supply EPA with a
rationale for the selection of each test in a battery
unl ess the test system has been nodified by the
submtter fromone that has been published, or for

whi ch the relevant information could not be otherw se
readi |y obtained by EPA. Rather, EPA suggests that the
submtter be famliar with the rationale for choice of
a specific identification matrix and statistical

met hod, in order to have confidence that the
identification of its organismwas appropriate. In a
simlar way submtters should be aware of alternative
typi ng nmethods for fungi, which often are based on
interpretati ons of norphol ogi cal features.

If the results of phenotypic analyses are submitted in
support of the taxonom c designation, the test system
used should be referenced in such a way that the
i ndi vidual tests used can be clearly determ ned.
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Phenotypic information is usually conprised of either
“binary” or nuneric data. Binary data are results of
tests where the organismeither exhibits the trait or
it does not; in nuneric taxonony, certain statistical
treatnents can al so take into account equivocal or
absent data of this type. Nuneric data are results of

tests where a graduated response is expected. “Gows
at 37°C’ is binary; "mninmuminhibitory concentration
(MQC of anpicillinis __ pug/m.” is nuneric. Different

| aboratories often use different sets of tests for
identifying simlar organisns. Cccasionally, different
test methods will receive identical descriptive nanes
due to these interlaboratory differences. To avoid this
probl em and aid in describing individual tests used in
phenotypi ¢ anal yses, there exists an international
system for encoding these data in a uniform shorthand
way. The RKC format (Rogosa et al., 1986) woul d encode
t he above binary data exanple as “017015" and the
nunmeri c exanpl e as “535081". The individual codes for
this systemcan be found in searchable format at the
followng sites on the Wrld Wde Wb

/1 bioinfo.ernet.in/cgi-bin/asearch/rkc/rkc_wais_read
[l fragrans/riken/ go/jp/htbin/ RKCCODE. pl
[/ sun/im ac. cn/ cgi - bi n/ RKC. pl

In a simlar way, when genetic nethods are used,

anal ysi s net hods shoul d be described and data from

t hese net hods shoul d be provided, either directly, or
by easily accessible reference.

An alternative approach to traditional phenotypic

anal ysis consists of analysis of rel atedness anong

m crobi al taxa by conparing their nucleic acids rather
than, or in addition to, conparing phenotypic
information. Many different types of nucleic acid

anal ysis have been utilized in research settings. For

t he purpose of classifying groups of bacteria, DNA: DNA
honmol ogy has | ong been established as a standard.
However, this has not been considered an appropriate
met hod for routine bacterial species identification.
Newer net hods have noved away from honol ogy net hods
based on annealing of DNA strands fromdifferent

organi sns, to sequence conparisons and restriction

anal yses. Sone of these are just beginning to becone
avai l abl e as commercial nmethods as well. The nost
prom sing techni ques for bacteria are variations on the
theme of ribosomal RNA (rRNA) analysis. Variability in
certain conserved regi ons of rRNA sequences has becone
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wel | established as a neans to reveal genus |evel

di fferences anong isolates. Recent work utilizing
other portions of the rRNA or rel ated DNA sequences has
evolved into a variety of tools for separation of
bacteria at species or |ower taxonomc |evels of

organi zati on. EPA cannot recommend any one nethod as
appropriate for all species. EPA wIll continue to
nmoni tor the progress of devel opnent of these newer
identification tools and may issue additional guidance
when these net hods becone established as generally
avai l abl e and reliable tools.

A2 1. CGenetic data should al so be submtted in a manner that
all ows conmparison with simlar data. Sequences should
be provi ded where applicable. Relevant references
shoul d al so be submtted. If the sequence is publicly
avai l able fromthe data bank, accession nunbers may be
provided in lieu of the sequence dat a.

Genetic information may take a variety of forns. See
“I'llustrations of Construct Information” bel ow for
details of graphical representations of these data.
Sequence data are commonly presented as |inear strings
of base, or amno acid units, usually arrayed as a
matri x. Sequences submtted to generally avail able
sequence data banks will be given specific accession
nunbers by the curators of those data banks.
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| V. B. SUBJECT ORGANI SM CHARACTERI ZATI ON

ltemIV.B. is intended to provide information to the Agency
that is useful in identifying the taxonom es of the subject and
donor organisnms (IV.B.1.), the final construct (itemlIV.B.2), the
genetic mani pul ations done to derive the final construct (item
IV.B.3.), and properties of the subject organism (itemIV.B.4.).
This information is useful to the Agency for listing of the
organi smon the TSCA Inventory and for assessnent of the
potential risks of the organism

Exanpl es of illustrations and text which describe the final
construct and the genetic mani pul ati ons done to arrive at the
final construct are provided in Attachment 4 of this docunent,
and referenced in the text of itemIV.B. These illustrations and
t heir acconpanying detailed text descriptions are intended to aid
in the identification of major sources of DNA used to construct
and/or introduce the intergeneric DNA sequence(s) contained in
subj ect m cr oor gani sns.

Maj or sources of DNA may include the recipient mcroorgani sm
and donor m croorganisnm(s). Although the Agency will focus its
ri sk assessnment on the intergeneric DNA, all introduced DNA
sequences (both intra- and intergeneric sequences which have been
pl aced in the subject m croorgani smby using genetic
mani pul ations) need to be identified. This allows the Agency to
fully conpare the subject mcroorganismto the recipient in order
to assess any altered risk posed by the subject m croorgani sm
Identification of all introduced DNA all ows the Agency, for
exanple, to determ ne how the intrageneric introduced DNA wi ||
affect the expression, nobility, and transfer potential of the
i ntergeneric DNA

In order to conduct the nost efficient review of the genetic
mani pul ati ons done, full reference citations noted in association
with the construction schenes and final construct illustrations
shoul d be provided. It is also helpful if the full text of
references cited is provided for docunents such as internal
conpany docunents and ot her which do not appear in peer-revi ewed
journals, foreign journals, hard-to-access theses, and patents,
all of which may be difficult for the Agency to obtain.

B.1. Taxononi es of the Subject and Donor M croorgani Sos

B. 1. a. | f genetic manipulation is so extensive that a subject
m croorgani sm m ght be nore appropriately assigned to a
di fferent taxon than the recipient parent, the
subm tter should provide equival ent support for the
designation that applies to the final construct as that
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provi ded for the designation of the recipient parent.
Such support should apply to the m croorgani smintended
to be used as the final production strain.

B.1.b. A generic nane for the subject mcroorganismis needed
if the nane of the subject mcroorganismis to be
consi dered as Confidential Business Information (CBI).
Any trade nane under which the subject m croorgani sm
m ght be marketed shoul d al so be suppli ed.

B.1.c. Taxonom ¢ characterization of donor m croorgani sns
whi ch contribute intergeneric DNA to the subject
m croorgani sm or provide intrageneric DNA that may
affect the expression or stability/transfer of the
intergeneric DNA is needed. Characterization could
include identification of a genus, species, and strain
designation for each donor m croorganism Generally,
support information for these taxonom c designations
need not be provided in detail as suggested for the
reci pient mcroorgani smunder iteml|V.A Taxonom c
information on the m croorgani sns fromwhich the
nucl ei ¢ acid sequences were first isolated nay al so be
hel pful, if their taxonomes differ fromthat of the
donor m croorgani sns used to construct the subject
m cr oor gani sm

B.2. Final Construct

Provide an illustration of the final construct which is in
the subject mcroorganismidentified initemIV.B. 1., and again
note the taxonony of the subject mcroorganism Provide a
detailed |l egend to support the final construct illustration.

Oten, the final construct can be classified into one of three

di fferent general types: (1) an intergeneric plasmd which is
extrachronmosomal, (2) an intergeneric plasmd which is integrated
into the chronobsone, or (3) an intergeneric insert, possibly with
associ ated vector material, which is integrated into the

reci pient’s genone. Conbinations of these general types of
constructs, as well as other construct types, are possible. Two
exanpl es of final construct diagrans acconpani ed by respective

| egends, are illustrated in Attachnment 4 (Figure 1 refers to the
pPCB plasmd and illustrates the first general construct type;
Figure 2 refers to the dct/onega/nifA insertion and illustrates
the third general construct type).

The | egend whi ch acconpanies the final construct illustration
shoul d focus on the intergeneric DNA, and intrageneric seguences
whi ch coul d affect expression or genetic transfer of the
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intergeneric DNA. For exanple, for general construct types (1)
and (2) above, the introduced DNA shoul d be described in terns of
the original host source, followed by size and function of the
DNA. Introduced intrageneric structural genes, pronoters,

| eaders, repressors, antibiotic markers, transposon or transposon
fragnents, other gene fragnents, and cloning sites (which affect
the expression, stability, or nobility of the intergeneric DNA)
shoul d be identified in the introduced DNA. The | evel of detai

for the | egend which acconpanies the final construct is
illustrated by the legends for Figures 1 and 2 of Attachnent 4.

B. 3. Construction of the Subject M croorgani sm

In this section, the nethods and sources used to produce the
final construct in the subject m croorgani smshould be descri bed.
The description should consist of a flow diagramand its
associated text in which the flow diagramis discussed. The flow
di agram and associ ated text shoul d describe the nanes, functions,
and sources of donor, recipient, and vector DNA which have been
mani pul ated to produce the subject m croorganism Source

m croorgani sns for the introduced DNA are those m croorgani sns
fromwhi ch the DNA sequences were first identified in the
literature. Again, the flow diagram should focus on the original
sources for the intergeneric DNA and other sequences associ ated
wth its expression and stability/transfer, including the itens
listed below. Figure 3 of Attachnent 4 and its associ ated text
provi de an exanple of the |level of detail helpful to the EPA

eval uation of the cloning techniques involved in production of

t he subject m croorgani sm

3.a. A brief summary of the construction strategy should be
presented. The summary shoul d indicate why the genetic
mani pul ati ons were done and their effect(s) relative to the
reci pient mcroorganism The strategy, as indicated by the
text associated with the construction of plasmd pPCB in
Attachnent 4, should provide an adequate | evel of detail.
This summary shoul d all ow the Agency to follow the
mani pul ati ons done, beginning with the original sources of
the introduced DNA, to arrive at the final construct.

3.b. Final recipient mcroorgani smcharacterization:

(1.) Prior nodifications (deletions, additions)

(2.) Presence of plasmds and their ability to pronote
mobility/transfer, or affect the expression, of the

i ntroduced DNA

(3.) Location of endogenous gene(s) honol ogous to the

i ntroduced DNA that could pronote nobility/transfer of the
i ntroduced DNA
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(4.) Characterization of the insertion site for the
i ntroduced DNA

Reference to any prior subm ssion to EPA (or other Federal
Agencies) which is directly related to construction of the
subj ect m croorgani sm (provi de subm ssion nunber if
avai |l abl e).

A key which contains full nanmes for abbreviations used in
t he di agram

As many circular plasm d/vector maps of internediate
constructs as necessary to clearly show genetic
mani pul ati ons and gene nodification. A linear portion of a
plasm d representing only the changes is adequate for

pl asm ds which have been illustrated in their entirety
earlier in the diagram These internedi ate construct
illustrations should be sufficient to trace and verify the
origins of intergeneric DNA shown in the final construct
illustration. The |level of detail of the flow diagram
should be simlar to Figure 3 of Attachnent 4.

Si zes of inportant gene fragnents retained and | ost,
sequences altered, and addition and/ or del etion of
restriction sites.

Restriction enzynmes used, including whether resulting cuts
are full or partial.

Detailed map of the final cloning vector if the vector, or
portions of that vector, are to be retained in the subject
m cr oor gani sm

Met hods for isolating and identifying the DNA used to nodify
the recipient mcroorgani sm

Preparation or nodification of DNA including procedures such
as deletion, insertion, directed nutagenesis, and
rearrangenent.

Procedures for selection of internediate hosts including
met hods and results for determ ning the success of
insertion, deletion, and/or rearrangenent.

Characterization of vectors so that their function (cloning,
expression, or shuttle) is noted.
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3.m Transfer or integration techniques such as transformation,
filter matings, triparental matings, and reconbi nation
events critical to the construction of the subject
m cr oor gani sm

3.n. Catal ogue references for comercial systens used such as
special recipient strains, plasmds, cosmds, etc.

3.0. Literature references to original sources of inportant
sequences used in both internediate and final constructs.

B.4. Properties of the Subject M croorgani sm

In this section, please provide a brief description of the
characteristics of the subject mcroorganism Such
characteristics may be available for the recipient mcroorgani sm
but applicable to the subject mcroorganism Such information
could include the itens bel ow

4.a. Methods and results used to verify the final construct,
including verification of the location of the intergeneric DNA
and its copy nunber.

4.b. Nucl eotide and protein sequences of nmjor structural
gene(s), if appropriate.

4.c. Description of gene regul ation and expression in the subject
m croorgani sm and the characteristics of the product encoded for
t he i ntended use.

4.d. Possibility of unexpected gene expression or suppression in
the subject mcroorganismas a result of the genetic

nmodi fication, both during use and subsequent to release to the
envi ronnent .

4.e. Indication of whether the major gene product is
extracellular or intracellular.

4.f. Methods and results for determning stability of the
i ntroduced DNA.

4.9g. Likelihood of genetic transfer of the introduced DNA by
transformati on, conjugation, transduction, and/or transfection
during use and subsequent to release to the environnent.

4. h. Gowth characteristics in |aboratory and environnental nedia
such as generation tinme, growh tenperature (opti num and range),
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pH (opti mum and range), oxygen requirenents (optinmum and range),
preferred energy and carbon sources, etc.

4.1. Factors limting growh, survival, or reproduction (such as
auxot rophy, asporogenicity, debilitation from continuous
culturing, etc.).

4.). Subject mcroorganismantibiotic profile.

V. C POTENTI AL HUVAN HEALTH EFFECTS OF THE SUBJECT
M CROORGANI SM

Potential effects on fernentation workers, those who apply
the mcroorganisns in the field, and/or consumers are assessed by
t he Agency for sone of the categories of subm ssions reviewed
under TSCA. In order to exam ne these potential effects, it is
hel pful to provide a review of the ability of the subject
m croorgani sm (or the recipient) to cause di seases, or be
associated wth disease, in humans. This section identifies
information which is helpful in assessing both the potential for
t he subject mcroorganismto cause pathogenicity (IV.C 1) and
toxicity (IV.C. 2.) in humans.

C 1. Pat hogeni city of Subject M croorgani sm

1.a. Nature and degree of pathogenicity, virulence, or
infectivity, in humans.

1.b. Results of pathol ogical tests on effects of the subject
m croorgani smin manmal i an species, if relevant and
avai |l abl e.
l.c. Ability to colonize humans (e.g., the skin, the gut, etc.).
1.d. Ability to grow at human body tenperature, 37 °C
l.e. Susceptibility to control neasures such as antibiotics or

di sinfectants, substrate requirenents, or physical and
chem cal control nethods.

C 2. Toxicity and | munol ogi cal Effects of Subject
M croorganismor Its Products

a. Nat ure and degree of toxicity to humans.
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b. Results of toxicological tests on effects of the subject
m croorganismor its products in mamralian species, such as
allergenicity, or immunol ogical responses after exposure via
i ngestion, inhalation, or dermal contact.

V. D. PREDI CTED ENVI RONMENTAL EFFECTS AND FATE OF SUBJECT
M CROORGANI SM

Potential effects on organisns other than humans outside the
fermentation facility, and/or in the vicinity where the
m croorganismor its products are applied for commercial purposes
need to be assessed by the Agency for sone of the categories of
subm ssions under TSCA. The potential for exposure to organisnms
in these areas may al so need to be assessed. In order to exanm ne
t hese potential effects, it is helpful to provide a review of the
ability of the subject m croorganism (or the recipient) to cause
di seases, or be associated with disease, in organisns other than
humans. A review of the known ability for the subject (or
recipient) mcroorganismto survive and spread in the environnent
is also helpful. This section identifies information which is
hel pful in assessing both the potential for the subject organi sm
to cause adverse ecological effects (itemlIV.D.1.) and its
ability to survive and spread in the environnent (iteml|V.D. 2.)

D. 1. Ecol ogi cal Effects

1l.a. Nature and degree of pathogenicity, virulence, or
infectivity to mammals, fish, insects and ot her
i nvertebrates, and plants; including host range.

1.b. Toxicity of mcrobially-produced toxins to manmal s, fish,
i nsects and ot her invertebrates, and pl ants.

l.c. Involvenent in or effects on biogeochem cal processes (e.g.,
effects on nutrient cycling, particularly C N P, and S;
effects on primary production (CO, fixation); utilization of
conpl ex carbon substrates, such as cellulose and lignin
degradation; effects on nitrogen fixation; effects on
nitrification).

1.d. Known or predicted effects on other organisns including
m croorgani sns in the environnent, including effects on
conpetitors, prey, hosts, synbionts, predators, parasites,
pat hogens; effects on community structure or species
diversity.
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I dentification and description of target organi sns, e.qg.
t axonony, agricultural uses, and the anticipated nmechani sm
of interaction between m croorgani smand target organism

Exi stence of nontarget organisns or alternate hosts (e.g.,
nitrogen fixing bacterial inoculants often have an intended
| egune host, but may be able to infect other |egum nous

Known or expected substrate range of degradative gene
protein products including both contam nant conpounds and
envi ronmental substrates (e.g., lignin).

Known or expected netabolic pathways of xenobiotic

Nat ure and degree of toxicity of netabolites (dead-end or

i nternmedi ate netabolites produced by netabolismof a

xenobi otic contam nant) to mammals, fish, insects and ot her

i nvertebrates, and plants. Toxicity should be conpared with
the toxicity of the parent contam nant conpound.

Resi dent antibiotic production |evels.

Nat ural habitats and geographical distribution of the

Laboratory studies conparing survival of the subject
m croorgani sm and the unnodi fied parental recipient strain
in soil or water sanples taken fromthe rel ease site.

Survival / persi stence in other environnental media aside from
that found at the release site (e.g. other types of soil

Known and predicted environnmental conditions that may affect
survival, multiplication, dissemnation

. e.
.
pl ants).
. g.
. h.
contam nant (s) present.
.
-
. 2. Survival and Fate
. a.
reci pi ent m croorgani sm
. b.
. C.
wat er, and/or air).
. d.
. e.

Met hod of detection and detection limts of mcroorganismin
soi|l and/or water (particularly in the intended
environnental nedia or release site).

Preval ence of gene exchange in natural popul ations.
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V. E. PREDI CTED PRODUCTI ON VOLUNME, BYPRODUCTS, USE. AND CONSUMER
EXPOSURE

This section provides gui dance on subm ssion of information
on production volunme of m croorgani sns, the types of byproducts
fromm crobial production which nay pose hazards, the ultimate
commercial use of the subject mcroorganismor its products, and
i kely consuner exposures to the subject mcroorganismor its
product s.

E.1. Infornmation on production vol ume

1.a. For batch processes, the batch volune, the maxi num
cell s/ batch, and the maxi num CFU batch that are likely
to be produced in the first year of production; and the
maxi mum cel | s/ batch and the maxi mum CFU batch that are
likely to be produced during any 12-nonth period during
the first three years of production. Provide also the
maxi mum cel |l density of the fernmentation broth in
CFU M, the nunber of hours needed to produce each
bat ch, and the nunber of batches per year.

1. b. For continuous processes, the maxi mum cells/day and
CFU day that are likely to be produced during any 12-
month period during the first three years of
production, the # hrs/day and # days/yr, and the
maxi mum cel |l density of the fernmentation broth in
CFU m .

E.2. Information on Byproducts

In addition to information on the anpunts of viable
cells produced per year, it nmay al so be hel pful to know
about the concentration of proteins, DNA or other materials
produced as byproducts of the manufacturing process, if such
materi al may pose hazards to humans or the environnent.

Pl ease i ndicate anmounts of byproducts which may pose hazards
to man or the environnment as was done for viable cells under
itemE. 1.

E.3. Use Information and Consuner Exposure

3.a. Describe the intended use(s) of the m croorganismfor the
particul ar processes for which it is intended (such as waste
degradation) or products it is intended to produce (such as
enzynes for detergent use).

3.b. Estimate the percent of the production volunme for each use.
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3.c. Estimate the concentration of the mcroorganismin the
formul ations for each use identified.

3.d. Generic use if the use is clained as CBI

3.e. Based on the intended use(s), identify products in which the
subj ect mcroorganismor its product will be present.

3.f. Presence of subject mcroorganismin consuner products
(estimate amount if possible).

| V. F. PREDI CTED RELEASES DUE TO MANUFACTURI NG OF THE SUBJECT
M CROORGANI SM__ AND WORKER AND CONSUMER EXPOSURES TO THE
SUBJECT M CROORGANI SM

This section provides guidance on information useful to the
Agency in developing a quantitative assessnent of the potenti al
for rel eases and exposures of the m croorganism This assessnent
is used to develop EPA's risk assessnent for the m croorgani sm

Most of the information |isted belowis requested of any
submtter of a pre-manufacture notice (PWN) for a new chem ca
substance under the traditional chemcal program This
i nformati on has al so been requested of previous submtters of
bi ot echnol ogy PMNs under EPA's 1986 policy and was found to be
hel pful in devel oping a quantitative exposure and rel ease
assessnent. As per the standard PMN gui dance for chem cal PM\s,
the information requested is organi zed according to whether the
manufacturing site is owned by (a) the conpany which is
submtting information on the subject m croorgani smor (b)
soneone ot her than the conpany submtting information on the
subj ect m croor gani sm

F.1. Industrial Sites Controlled by the Subnitter

l.a. Operation description

1l.a.1. Identity - identity of the site at which the operation
w Il occur to include the nane, site address and city,
county, state and zip code.

1. a. 2. An indication of whether the operation is best
descri bed as manufacturing, processing, or use

1l.a.3. Process description
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- A diagramof the major unit operation steps such as
provided in the attached exanple (Attachnment 5).

- As part of the diagram an indication of the identity, the
approxi mate wei ght (by kg/day or kg/batch) and entry point
of all starting materials or feedstocks, and of al

products, recycle streans, wastes and any chem cal s used for
i nactivation or cleaning.

- ldentification of the points of release of the subject

m croorganism including small or intermttent rel eases, to
the environnment outside the fernmentation facility.

Cccupati onal Exposure

Description of activities in which workers may be
exposed to the reconbi nant m croorgani snms

. b. A description of any protective equi pnment and
engi neering controls used to protect workers during
these activities

. b. Esti mates of the maxi mum nunber of workers involved in
each activity

. b. Estimates of the maxi mum duration of the activity in
hours per day and days/year

. b. An exanple of a summary table for itens 1b.1.-1.b. 4.
i's provided bel ow

Worker Activity Protective Equi prent/ # of Maxi num Maxi num

Engi neering Control s Wor ker s Dur ati on Dur ati on

Exposed (hrs/ day) (days/yr)
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Resul ts of any personnel or area nonitoring conducted
during the production process.

Envi ronnmental Rel ease and Di sposal

For each rel ease point identified in the process description:

1

C.

. C.

. C.

1

An estimate of the anmpbunt of the subject m croorgani sm
released (a) directly to the environnment and (b) into
control technology, in CFU day or CFU batch

Note: a control technology is any conbination of

engi neering, mnmechanical, procedural, or biological nethod
desi gned and operated to restrict environnental release of
vi abl e m croorganisns froma structure. For air waste
streans such as the off gas fromthe fernmentor, exanples
include: HEPA filters, mst elimnators, caustic scrubbers,
and ozone treatnent. For liquid and solid waste streans
such as the biomass from separation processes, exanples

i nclude: steamsterilization, treatnment with caustic or
acidic solutions, or other antimcrobial chem cals.

I ndi cation of the nedia (air, water, or land) to which
t he new substance will be released fromthat rel ease
poi nt

For each rel ease point released into contro
t echnol ogy:

- A description of the control technology that will be used
tolimt the release of the subject mcroorganisns into the
envi r onnent

- An estimate of the efficiency of the control technol ogy
- An estimate of the anpbunt of subject m croorgani sns

rel eased to the environnent after control technology in
CFU/ day, and CFU unit volunme of liquid or gas

- An exanple of a summary table for the itens listed
above i s provided bel ow.
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Rel ease
Nunmber

Anmount of new subst ance Medi a of Control Ef ficiency
rel eased (CFU day or CFU bt) Rel ease Technol ogy
To To Control
Envi r onnent Technol ogy

The basis for the estimtes of rel ease and control
t echnol ogy efficiency.

For air nodeling purposes, information on the
configuration of off-gassing vents if applicable, e.g.
hei ght above ground | evel would be hel pful.

For environnental fate and transport assessnent,
information on the |ocation of the waste disposal site
for solid wastes; and for aqueous wastes, determ nation
of whether releases are direct to surface waters or
indirect to surface waters via POTW nanme of receiving
stream and NPDES nunbers (for manufacturing site
and/ or POTW, where applicable.

For the purpose of nodeling potential exposures to the
general population resulting fromrel eases outside the
plant, an indication of the proximty of the site to
popul ati on areas, ground water aquifers, surface water
and drinking water sources would be hel pful.

.2. Industrial Sites Controlled by Ohers

.a. Operation Description

A di agram of the major unit operation steps, including
interimstorage and transport containers. On the
diagram indicate where the najor unit operations are
by labeling with a letter, etc and provide a brief
description of worker activities associated with each
one of these | abel ed operations.
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An estimate of the nunmber of sites at which the
operation will occur.

As part of the diagram an indication of the identity,
t he approxi mate wei ght (by kg/day or kg/batch) and
entry point of all starting materials or feedstocks,
and of all products, recycle streans, wastes. |nclude
cl eani ng chem cal s.

| dentification of the points of rel ease, including
small or intermttent rel eases, to the environnent of
t he new m croorgani sm

Wor ker Exposur e/ Envi ronnment al Rel ease

Conpl etion of itenms 2.b.1 to 2.b.4. for each worker
activity descri bed.

An estimate of the nunber of workers exposed for al
sites conbi ned.

An estimate of the typical duration of exposure per
worker in (a) hours per day and (b) days/year

A description of any protective equi pnment and
engi neering controls used to protect the workers.

Compl etion of itens 2.b.6 and 2.b.7 for each rel ease
point identified in the diagram

An estimate of the anmount of subject m croorganisnms
released (a) directly into the environment or (b) into
control technol ogy

A description of the nedia of release i.e., stack air,
fugitive air, surface water, on-site or off-site | and
or incineration, POTWor other (specify) and control
technology, if any, that wll be used to limt the

rel ease of the subject mcroorganisns into the

envi ronment .

An exanple of a sunmary table for itenms 2.b.1 to 2.b.7
i's provided bel ow
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Letter # of Duration Protective Rel ease Amount of Control
of Wor ker s of Equi pnent / Eng Nunber New Technol ogy
Act - Exposed | Exposure Control s Subst ance
ivity Rel eased
2.Db. 8. The basis for the estimtes of release and control
t echnol ogy efficiency
V.G | NFORMATI ON APPLI CABLE TO FIELD TESTS OF THE SUBJECT

M CROORGANI SM

and descri be the
rel ease of

the objectives of the field trial
onal e which requires the environnental
subj ect m croorgani sm

ri be the possible benefits and risks of the

oximate start date and the duration of the field

and size of the test area

why this site was selected (relying on itens such
2.9. below).

G 1. bj ectives
1. a. Li st

rati

t he
1.b. Desc

proposed field test.
l.c Appr

t est .
G 2. Nature of the site
2.a. Location
2.b. Describe

as those listed in 2.¢c. -

2.c. Describe

agricul tural
such as cropping history,
fertilizer and pesticide applications,
condi ti ons,

char act er

agricul tural

the history of site use. Describe any prior

uses of the site, if applicable. Include itens
tillage nmanagenent systens,

and ot her factors,
practices which m ght influence

If the site is not an

prior uses of the site

or
istics of the site.
site, describe other
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that woul d influence survival, distribution, and effects of
t he subject m croorgani smsuch as wastes present in surface
or subsurface soils, surface or underground installations,
etc.

Descri be physical characteristics of the site related to
surface and ground water such as distance to surface or
ground water including public and private drinking water
sources. For groundwater include tenperature, flow velocity,
di ssol ved oxygen, dissol ved organi c carbon, suspended
solids, direction of flow, volunme, depth, wdth of aquifer,

Descri be physical/chem cal characteristics of the soil for
agricultural and other applications such as its pH, organic
carbon content, texture (silt loam clay |oam sand, etc)
and cation exchange capacity. Include, if avail able,
information on the soil series and associ ated soi
classification enploying current soil taxonom c schenes (see
USDA references at the end of Section IV.G).

Eval uate the possibility of dissem nation to adjacent
ecosystens and ot her characteristics of the site that would
i nfl uence contai nment or dispersal e.g. relation to flood
pl ain, slope, average w nd speed and direction, annual

| dentification and description of nontarget human and
nonhurman popul ati ons of concern that nmay be exposed, e.g.
di stance to nearest dwellings and popul ati on density around

Rationale for field test design, description of proposed
statistical analyses, and explanation of how the
statistical analysis will answer the field test objectives.
Describe the control treatnments being used for conparison

Submt a diagramof the plot |ayout and describe the
procedure for random zation of the test plots.

In a table: summarize the types of sanples that will be

coll ected, where the sanples will be taken, how frequently
each type of sanple will be taken, and how it will be stored

2.d.
and pH
2.e
2. f.
rainfall.
2. 0.
site.
G 3 Field test design
3.a
3.b
pur poses.
3.cC
3.d
prior to analysis.
3.e

Descri be the proposed managenent of the site. |If the subject
m croorganismis intended for an agricultural application,
describe the planting and spacing of the test crop, width
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and pl acement of border rows, and, pesticide applications,
crop rotation, crop harvesting schedule, etc.

Descri be the procedures that will be followed for packagi ng
and transporting the subject mcroorganismto the site.
Descri be the procedures that will be followed for the
packagi ng and transport of sanples fromthe field site to
the | aboratory for processing, including the |abeling of

pl anting, sanpling, earthnoving and excavati on equi pnent.

Descri be procedures for the disposal of field test sanples
and materials that contain the subject m croorgani sm
Descri be physical contai nment features such as the di sposa
Bi ol ogi cal containnent features of the field test (e.g. the
use of trap plants) and the subject m croorganisns).
Descri be access and security neasures to be observed during

Descri be contai nment procedures and training of personnel

Descri be frequency and type of observations (e.g. anbient
conditions or adverse effects) that will be nade on site,

Descri be the application nmethods and precautions that wll
be followed to control dissemnation during the initial

Descri be any personal protective neasures that wll be

Descri be waste materials handling and di sposal procedures.

G4 On-site contai nment practices
4. a
4. b.
such contai ners
4.c. Describe procedures for cleaning or disinfecting of
4.d.
strain(s).
4. e
of crop plants or dikes to contain water runoff.
4. f
4.4.
the field test.
4.h
all oned on site.
4.
submt sanpl e observation forns.
G 5. Appl i cation net hods
5. a.
rel ease.
5. b.
foll owed to reduce human exposure.
5.cC.
5. d.

Descri be net hod, anount, frequency, and duration of
application of m croorganisns.
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5.f.

5.0.

G 6.
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Descri be nethods of cultivation after application if any.

Descri be nunber of workers involved in application or
subsequent activities, duration and routes of exposure.

Descri be worker safety procedures during application and
cul tivation.

Ternmi nation and nitigation procedures

6. a.

6. b.

Procedure to be followed after the field test is conpleted
such as: level of the subject m croorgani smpopul ati on at
whi ch no cont ai nment neasures are necessary, use of plots
after the field test is term nated.

Define the type of unexpected effects and the quantitative
| evel (if possible) which would necessitate the energency
termnation of the field test.

Descri be the energency term nation procedures to be foll owed

i f adverse environnental effects are observed during the
course of the field test.

Descri be how spills or |leaks will be handl ed.

Moni toring endpoints & procedures for isolating subject

7. b.

7.d.

m _Ccroorgani sm

Rel ate the nonitoring endpoints that will be evaluated to
sanples that are collected, such as population trends in
soil or rhizosphere sanples, or based on aeri al

di ssem nation during application as indicated by gravity
pl ate sanpl es.

Descri be conparisons between the subject m croorgani sm
strain and the unnodified parent that will be nonitored in
the field.

Descri be the techni ques used to isolate the subject

m croorgani smfromtest sanples and the rationale for this
procedure. Include information on positive or negative
controls used with sanpling technique, if applicable.

Describe the selectivity or specificity of the nonitoring
t echni que based on experinental observations under
conditions simlar to the field test site.
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7.e. Describe the sensitivity and reliability of the isolation
and identification procedure based on experinental data.

7.f. Include experinental data on the efficiency of recovery for
each of the sanpling techniques.

G 8. Sanpl i ng procedure

8.a. For each objective or nonitoring endpoint identify the
foll ow ng: how, where and when sanples will be taken.

8.b. Describe how the sanples will be | abeled so that they can
| ater be traced back to their source.

8.c. Include the standard procedures for preserving, processing,
and anal yzi ng sanpl es.

8.d. Describe nethods of neasurenent, equi pnent used, the
preci sion and accuracy of the nethod of anal ysis.

8.e. Describe nethods for the statistical analysis of field data.

G 9. Record keeping & reporting test results

9.a. Describe the frequency of reports on the field experinent
and the proposed format of the reports.

9.b. Qutline the contents of the progress reports including a
summary statenent, statistical analysis procedures and
presentation of the raw data.

9.c. Describe procedures for filing raw data and information on
procedures followed for the analysis of the sanples.

9.d. Describe conpliance with Good Laboratory Practices.

REFERENCES FOR 1V. G

Soil Survey Division Staff. 1993. Soil survey nmanual . USDA
Handbook nunber 18. USDA-SCS. U.S. Government Printing Ofice,
Washi ngton, D.C.

Soil Survey Staff. 1975. Soil taxonony: A basic system of soi
classification for making and interpreting soil surveys. USDA- SCA
Agricul tural Handbook 436. U.S. Governnment Printing Ofice,

Washi ngton, D.C.
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ATTACHMENT 1

DEFI NI TI ON OF NEW M CROORGANI SM
MOBI LE GENETI C ELEMENTS POLI CY

Excl uded fromthe definition of “new m croorgani smare
natural ly occurring m croorgani snms and genetically nodified
m croorgani sns ot her than intergenerics. EPA also specifically
excluded fromthe definition of “new mcroorganisns, those
m croorgani sns that have resulted fromaddition of intergeneric
materi al consisting of well-characterized non-codi ng regul atory
regi ons such as operators, pronoters, origins of replication,
term nators, and ri bosone-bi ndi ng regions.

In the course of inplenenting the Agency’s regul atory
policies for mcrobial products of biotechnology, it becane
apparent that a policy was needed to address certain genetic
el ements which can be transferred between m croorgani sns of
different genera. These are terned nobile genetic el enents
(M3Es) and include plasmds, transposons, and viruses.

For MGEs, the mmjor consideration was the source of the
original isolation of the ME. The genus of the original source
m croorganismfor the MGE was identified as that genus which was
first noted (in the literature, etc.) as bearing the MGE
M croorgani sms were considered “new and thus subject to
reporting requirenents, if the ME was originally isolated froma
m croorganismin a genus different fromthe recipient genus.

M croorgani snms were consi dered intrageneric, and hence not

subject to reporting requirenents, if the MGE was originally
isolated froma mcroorganismin the same genus as the recipient.
This policy, which distinguishes which m croorganisns with

deli berately introduced M3Es are subject to reporting under TSCA
has been retained in the 1997 Rule (62 FR 17910-17958).

M croorgani snms subject to TSCA with such intergeneric M&Es shoul d
be reported using one of the seven subm ssion types noted in item
I11.D., or are subject to recordkeeping and other requirenents of
TSCA if exenpted fromreporting.

EPA has adopted this interpretation for reasons of
regulatory clarity and uncertainty about the possibility of the
subj ect m croorgani smexhibiting newtraits. For exanple, sone
MZEs may contain genetic material that normally is not expressed
in one mcroorgani smbut, when inserted into another
m croorgani sm nay be expressed and result in a newtrait.
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ATTACHMENT 2

GUI DANCE FOR BONA FI DE NOTI CES
OF INTENT TO
MANUFACTURE/ | MPORT | NTERGENERI C M CROCRGANI SMB

| NTRODUCT| ON

A "new' mcroorganismis one that is not included on the TSCA
I nventory. In the final rule (62 FR 17910-17958) the EPA defines a
"new' m croorgani smas one which is constructed to contain genetic
material originally isolated froma different genus (intergeneric).
Thi s includes m croorgani sns which are constructed to contain
material froma nobile genetic elenent (M3E) which originally was
isolated froma host of a genus different fromthat of the
reci pi ent m croorgani sm

To determ ne reporting obligations for unreported "new'
m croorgani snms, manufacturers/inporters usually consult the public
version of the TSCA Inventory. There, mcroorgani sms which are on
the Inventory are listed. However, when any portion of a
m croorganism s identity or use has been clainmed as TSCA
confidential business information (CBI), that information does not
appear on the public version of the Inventory. GCeneric identity or
use information is listed instead to identify the m croorgani sm
In fact, several of the new m croorgani sns which have been added to
the Inventory since 1986 will have generic listings on the public
version of the Inventory. This is because portions of the specific
identity information, e.g., taxonom c designation, genotypic traits
or phenotypic traits, are clainmed as CBlI. Wen generic information
is listed on the public Inventory, manufacturers/inporters may
request that the Agency search the confidential version of the
| nventory.

To assi st manufacturers/inporters in determning their
reporting obligations, they may file a subm ssion establishing a
bona fide intent to manufacture, process or inport a new
m croorgani sm and request that EPA determ ne whether their
particul ar, unreported mcroorganismis |isted on the confidenti al
version of the Inventory. The Agency wll determ ne whether a
m croorganismor a specific use which is identified in a bona fide
notice is the sane as, or is equivalent to, a
m croorgani smspecific use that is listed on the confidential TSCA
| nventory.
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The Agency will process bona fide notices and conduct a search
of the Master Inventory File only if the submtter denonstrates a
bona fide intent to manufacture or inport the m croorganismfor a
TSCA purpose, and if sufficient information is provided to indicate
the specific identity and use of the m croorganism The Agency
wi |l make every effort to conplete its review and notify the
submtter of the Inventory status of an unreported m croorgani sm
within 30 days.

I nformation provided in a bona fide notice may be claimed as
CBI .

| NFORVATI ON REQUI REMENTS

The information which should be included in a bona fide notice
is described in the Final Rule. These requirenents were devel oped
specifically for mcroorgani sns. However, due to the conpl ex
nature of m croorgani sns, EPA may request additional information to
docunent the unique identity of a m croorgani smdescribed in a bona
fide notice. 1In those cases, a notice will be considered
i nconplete until the requested information is provided.

The follow ng information should be included:

1. A signed statenent certifying that the submtter intends to
manuf acture, process or inport the m croorgani smfor conmercial
pur poses.

Certification statenents nust be nmade by the person (conpany)
who intends to manufacture, process or inport an intergeneric
m croorganism Consultants or law firnms retained by the conpany
may not sign the certification statenent; cover letters may be
witten by such |legal representatives.

The subm tter must be incorporated, |icensed, or doing
business in the United States. |If the mcroorganismis to be
i nported, the authorized agent or inporting conpany nust submt the
notice. Bona fide notices submtted by foreign conpanies with no
identifiable donmestic subsidiary or agent will not be accepted or
processed.

2. Taxonom c designation and suppl enental information for the
subj ect m croorgani sm the recipient (host) m croorgani smand the
source(s) organi sm (donor(s) of introduced genetic material).
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| nformati on on taxonom c designations for the recipient and
donor (s) organi sns should include the foll ow ng:

- Taxonom ¢ designation (including strain designations, if
possi bl e) for recipient and donor organisns, including
synonyns for designations;

- I nformati on substantiating taxonom c desi gnations, especially
that of the recipient mcroorganism which may include a
letter froma culture collection which verifies the taxonomc
designation, literature references, or the results of tests
conducted to determ ne phenotypic characteristics for purposes
of taxonom c classification; and

- For commercially avail able plasmds, identify the source from
which it was originally isolated, provide a genetic map that
shows both coding and regul atory sequences, and provide the
name of the comrercial supplier

I nformation that provides the specific identity of the
m croorgani sn(s), and the devel opnent net hods used shoul d incl ude
the foll ow ng:

- Anal yti cal data which describe and docunent the genotypic and
phenotypic traits of the new m croorganism e.g., genetic
map(s) of the vectors used to introduce genetic material into
the recipient mcroorganism(see Attachnent 4). A vector map
shoul d clearly indicate DNA sequences, their sources, and the
functions they encode. The cellular |ocation (chronosomal or
extrachronosonal ) and nunber of copies of introduced genetic
mat erial maintained in the subject m croorgani smshould al so
be not ed.

- An indication of those traits known to be added, nodified, or
del et ed;

- A description of genotypic and phenotypic characteristics of
t he source m croorgani sns that are known/determ ned by the
submtter; and

- A description of nethods used to construct the expression
and/ or selection vector(s), to introduce the vectors into the
reci pient mcroorganism(e.g., cell fusion, injection of DNA,
transformation), and any nutagenesis, selection, chem cal
treatnent, and/or processing (e.g., covalent attachnent of new
m croorgani smto other organi snms, chem cals, or physical
structures) used to mani pul ate the subject m croorgani sm
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3. Indication of whether a related m croorgani smhas been revi ened
by the Agency.

A submtter may think that the mcroorganismis related to one
previously reviewed by the Agency as a part of Premanufacture (PW)
or Mcrobial Comrercial Application Notifications (MCAN). In such
cases, the bona fide notice should include the follow ng
i nformation:

- The PMN or MCAN subm ssi on nunber; and

- A description of ways in which the bona fide mcroorganismis
simlar to and/or differs fromthe m croorgani smdescribed in
a previous PMNV MCAN subm ssion, e. g.,
simlarities/differences in source strains and vectors used
and in steps and nethods used in the devel opnent of the bona
fide m croorgani sm

4. Description of Research and Devel opnent (R&D) conducted with
the m croorgani smdescribed in the bona fide notice, and a
denonstration of the submtter's ability to produce or obtain the
i ntergeneric mcroorganismfroma foreign manufacturer.

Statenent s about R&D conducted with the m croorgani sm
described in the bona fide notice should contain any of the
follow ng information which applies:

- A statenent that testing, e.g., genetic, biochemcal, etc., of
t he m croorgani sm has been conduct ed;

- A statenent that the m croorgani sm has been produced on
| aborat ory scal e;

- Description of research on possible uses for the
m croorgani sm and

- A statenent regardi ng whether the m croorgani sm has al ready
been manufactured outside the United States, and, if so, by
whom the quantity (volune, cell nunber, or colony formng
units / year), and for how | ong.

5. A specific description of the major intended application or
use of the m croorgani sm

If a mcroorganismw || be inported and the foreign supplier
considers the identity of the m croorganismproprietary, then the
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foreign supplier should submt identity information directly to the
Agency. This constitutes a joint subm ssion of a bona fide notice.
However, the U S. inporter still nust submt the bona fide notice,
indicating that information concerning the identity of the

m croorganismis proprietary, and that the foreign supplier wll
provide this information to the Agency. It is the responsibility
of the inporter to ensure that this information is submtted to the
Agency.

In response to joint subm ssions, the Agency inforns only the
submtter of a bona fide notice of the TSCA Inventory status of the
m croorganism Proprietary information is treated as confidenti al
busi ness information. The Agency will not disclose proprietary
information submtted by a foreign supplier to the submtter of the
bona fide noti ce.
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ATTACHVENT 3

CONFI DENTI AL _BUSI NESS | NFORVATI ON (CBI) CLAI NS
SUBSTANTI ATI ON QUESTI ONS &
QU DANCE FOR PREPARI NG GENERI C | NFORVATI ON

CBl _SUBSTANTI ATI ON QUESTI ONS

EPA s general procedures for processing and review ng
confidentiality clainms are published at 40 CFR Part 2. The basic
poi nts that should be covered in CBlI substantiation are set out at
40 CFR 82.204(e)(4)(!) through (ix). To ensure that substantiation
responses are appropriate for subm ssions involving m croorgani sns,
EPA has devel oped a set of questions based on the points in 40 CFR
Part 2. These questions are designed to reduce the burden of
substantiation by focussing the inquiry on points relevant to a
bi ot echnol ogy product. Upfront substantiation is required for CB
claims in MCANs, TMEs, Tier | certifications, and Tier Il exenption
requests.

A. Prior to commencenent of manufacture or inport.

1. MCAN, TME, Tier |, Tier Il Subm ssions. Any person who submts

a MCAN, TME, Tier | exenption request, or Tier Il exenption request
should imt confidentiality clains to that information which is
confidential and proprietary to the business. |If any information

in the subm ssion is clained as confidential business information,
the submtter must substantiate each claimby submtting witten
answers to the questions in sections C., D., and E. at the tine the
information is submtted. |If the submtter does not provide
written substantiation, the subm ssion wll be considered

i nconpl ete and the review period wll not begin.

2. TERA Subm ssion. Any person who submts a TERA should limt
confidentiality clainms to that information which is confidential
and proprietary to the business. |If any information in such a
subm ssion is clainmed as confidential business information, the
subm tter nust substantiate each claimby preparing witten answers
to the questions in sections C., D., and E. and submtting themto
t he Agency upon EPA' s request.

B. After commencenent of manufacture or inport.

If a submtter clainmed portions of the mcroorganismidentity
confidential in the MCAN and does not wish to have the specific
identity listed on the public version of the Inventory, the claim
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must be reasserted and substantiated at the time the Notice of
Commencenent is submtted. Oherwise, EPAwII list the specific
m croorganismidentity on the public Inventory. The submtter nust
substantiate the claimfor confidentiality of the m croorgani sm
identity by answering all of the questions in sections C., D., and
E. below In addition, the follow ng questions nust be answered:

1. Wat harnful effects to the conpany or institution's
conpetitive position, if any, would result if EPA publishes the
identity of the m croorganismon the public Inventory? How could a
conpetitor use such information given the fact that the identity of
t he m croorgani sm ot herwi se woul d appear on the Inventory with no
i nk between the m croorgani smand the conpany or industry? What
is the causal relationship between the disclosure and the harnfu

ef fects? How substantial would the harnful effects of disclosure
be?

2. Has the identity of the m croorgani smbeen kept confidential to

the extent that conpetitors do not know it is being manufactured or
i nported for general comrercial use by anyone?

C. Ceneral questions

The foll owm ng questions nust be answered in detail for each
confidentiality claim

1. For what period of tinme is a claimof confidentiality being
asserted? If the claimis to extend until a certain event or point
intinme, indicate that event or tine period. Explain why the

i nformati on should remain confidential until such point.

2. Briefly describe any physical or procedural restrictions within
the conpany or institution relating to the use and storage of the
information clained as confidential. Wat other steps, if any,
apply to use or further disclosure of the information?

3. Has the information clainmed as confidential been disclosed to

i ndi vi dual s outside of the conpany or institution? WII it be

di scl osed to such persons in the future? |If so, what restrictions,
if any, apply to use or further disclosure of the information?

4. Does the information clainmed as confidential appear, or is it
referred to, in any of the foll ow ng:

(1) Advertising or pronotional materials for the m croorgani sm
or the resulting end product.
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(2) Material safety data sheets or other simlar materials for
the m croorganismor the resulting end product.

(3) Professional or trade publications.

(4) Any other nedia available to the public or to your
conpetitors.

(5) Patents.
(6) Local, State, or Federal agency public files.

If the answer is yes to any of these questions, indicate where
the informati on appears and explain why it should nonethel ess be
treated as confidential.

5. Has EPA, another Federal agency, a Federal court, or a State
made any confidentiality determ nation regarding the information
clainmed as confidential? If so, provide copies of such

determ nati ons.

6. For each type of information clained confidential, describe
the harmto the conpany or institution's conpetitive position that
would result if this information were disclosed. Wy would this
harm be substantial? How could a conpetitor use such information?
VWhat is the causal connection between the disclosure and harn?

7. | f EPA disclosed to the public the information clainmed as
confidential, howdifficult would it be for the conpetitor to enter
the market for the resulting product? Consider such constraints as
capital and marketing cost, specialized technical expertise, or
unusual processes.

D. M croorganismidentity and production nethod.

If confidentiality clainms are asserted for the specific
identity of the m croorganismor information on how the
m croorganismis produced, the follow ng questions nust be
answer ed:

1. Has the mcroorgani smor nethod of production been patented in
the U S. or elsewhere? If so, why is confidentiality necessary?

2. Does the mcroorganismleave the site of production or testing
in a formwhich is accessible to the public or to conpetitors?
What is the cost to a conpetitor, in tine and noney, to devel op
appropriate use conditions? Wat factors facilitate or inpede
product anal ysis?
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3. For each additional type of information clainmed as
confidential, explain what harmwould result from discl osure of
each type of information if the identity of the m croorgani smwere
to remain confidenti al

E. Health and safety studies of nicroorgani sns.

If confidentiality clains are asserted for information in a
health and safety study of a m croorganism the foll ow ng questions
nmust be answer ed:

1. Wuld the disclosure of the information clainmed confidenti al
reveal : (1) Confidential process information, or (ii) information
unrelated to the effects of the m croorgani smon human health and
the environnment? Describe the causal connection between the

di scl osure and harm

2. Does the conpany or institution assert that disclosure of the
m croorganismidentity is not necessary to interpret any health and
safety studi es which have been submtted? |If so, explain how a

| ess specific identity would be sufficient to interpret the

studi es.

I'1. GENERI C | NFORVATI ON FOR CBI CLAI M5

The generic information nust reveal the identity and use of
the m croorganismto the maxi num extent possible w thout revealing
proprietary information. Submitters are encouraged to reviewthe
gui delines for preparing generic descriptions |listed bel ow and
consult with EPA regardi ng appropriate generic information prior to
submtting a notice. A description for a m croorgani smnust be
specific enough to allow clear interpretation of any acconpanyi ng
health and safety data. Wen the |location of the release site is
clainmed as CBI, a generic description for use nust include
information regarding the type of environnment into which the
m croorganismw ||l be rel eased.

A M CROORGANI SM | DENTI TY

Subj ect m croorgani sns cannot be specifically identified by a
t axonom c designation alone. The mcroorganismidentity used to
descri be such m croorganisnms on the Inventory will be based, in
part, on the supplenental information provided which defines the
specific identity of the subject mcroorganism The description
used to identify m croorgani sns on the TSCA Inventory may incl ude
the foll ow ng information:
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1. Taxonom ¢ designation of genetically nodified m croorgani sm
genus, species, strain.

2. Description of the key phenotypic traits of the m croorgani sm
i ncluding a description of anticipated behavi or of
m cr oor gani sm

3. Description of the key genotypic traits and nodifications of
the m croorgani sm including the follow ng. Di scussion of
genotypic traits should focus on the intergeneric DNA in the
final construct, and the intrageneric DNA that affects the
expression, stability, and nobility of the intergeneric DNA

b. | nt roduced genes: genes introduced into, and retained in,
the recipient mcroorgani sm

C. Vector construct: introduced genetic material used to
transfer intergeneric DNA into recipient mcroorgani sm

d. Cellular location of introduced genes: stability of
i ntroduced genes and | ocation of introduced genetic
material in recipient (on chronbsones or on extra-
chronmosomal material).

e. Nunber of genes introduced: nunber of copies of
i ntroduced genes present in recipient mcroorgani sm

f. Met hod of construction: how the genes were assenbl ed and
i ntroduced into the recipient mcroorgani sm

Ceneric nanes for mcroorganismidentity should be created by
maski ng only the portion of the information above which the
submtter considers to be proprietary. Generic m croorgani sm
identity should be specific enough to allow clear interpretation of
any acconpanyi ng health and safety data.

Taxonom ¢ Designation. Submtters are encouraged always to
reveal the taxonom c designation of the m croorganism since that
information alone is not a sufficient generic description for a
subj ect m croorganism unless a strain designation has been
devel oped to describe that mcroorganismand its newtraits. |If
the submtter clainms the taxonom c designation as CBI, it can be
masked by substituting a description of the mcroorganismthat is
as specific as possible wthout revealing CBI

Description of the Mcroorganism |In nost cases, changes in
taxonom ¢ designation of the subject m croorgani smhave not been
necessary scientifically as a result of such nodifications. As
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i ndi cat ed above, sone description of the m croorgani sm beyond the
t axonom c designation, will be required for the specific and
generic nanes. @Gven that a new mcroorganismis the result of the
i ntroduction of genetic material, EPA has determ ned that the
generic description of the mcroorganismidentity nust, at a

m ni mum include a statement regarding the function and stability
of the genetic construct. This includes an indication of whether
the introduced genes are present on the chronbsonme or renain extra-
chronmosomal .  Additional descriptive information should only be
masked or not included in the generic description insofar as the
submtter is claimng this as CBI

B. M CROORGANI SM USE

A generic description of use should describe the use or
proposed use as precisely as possible without revealing proprietary
informati on. However, the description should indicate to the
maxi mum ext ent possi ble how the use may result in hunan exposure to
the mcroorganismor its release to the environnment.

Alternatively, the generic use description may provide an
i ndi cation of potential exposure or can describe the degree of
cont ai nment of the m croorgani sm

When a subject mcroorganismis intended for use in the
environment, a generic description for use nust include information
regarding the type of environment into which the m croorganismw ||
be released (e.g., description of field test site). |If the exact
| ocation of the proposed environnental release is clainmed as
confidential, the submtter should provide a description of the
site that will allow for an ecol ogi cal anal ysis. Wil e the exact
i nformati on necessary for such an analysis wll vary, such
information could include: elevation, clinmate, slope and aspect,
proximty to open water, groundwater |evel, vegetation type, and
proximty to habitations and roads.

C. ldentity in health and safety studies.

TSCA section 14(b) states that EPA is not prohibited from
di scl osing health and safety studi es of substances for which TSCA
85 notification is required, unless disclosure reveals confidential
informati on on process or mxture. EPA has determ ned that the
regul ati ons devel oped to address chem cal identity in health and
safety studies can also be applied to mcroorganismidentity. 1In
this regard, if any health and safety information has been
submtted for the mcroorganismin question, the specific
m croorganismidentity will be held confidential only if disclosure
woul d reveal confidential process or mxture information or if the
specific mcroorganismidentity is not necessary to interpret any
of the information. Under this approach, conpanies that claim
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specific mcroorganismidentity confidential in their subm ssions
and wi sh to argue that know edge of the specific identity is not
necessary to interpret their health and safety infornmation are
encouraged to choose generic names which are sufficiently specific
to allow interpretation of such information. Sufficiently specific
generic nanes will tend to support argunents that disclosure of the
specific mcroorganismidentity is not necessary to understand the
heal th and safety information.
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ATTACHVENT 4
SUMVARY | LLUSTRATI ONS FOR CONSTRUCT ANALYSI S

Qui dance on how to prepare construct analysis is provided
bel ow so that only key information needed to fully characterize the
genetic mani pulations is provided. Illustrations provided include a
text discussion and acconpanying flow diagramand two illustrations
for final construct. Flow diagramand final constructs are central
to the description of the genetic manipul ations.

The di agrans can be nade using appropriate software, or
| egi bly hand-drawn if such software is not available. For sequence
i nformati on, such as analysis of open reading franes (ORFs),
conputeri zed references such as a GenBank sequence accession
nunber, or electronic files of sequences, could be supplied.

This Attachnment provides gui dance under Item 1. on preparation

of a final construct illustration and description. See Figures 1
and 2 and its associated | egends for nore information on final
construct illustration and text preparation. Item 2 provides

gui dance on preparation of a flow diagramand its associ at ed
descriptive text. See Figure 3 and its associated text for
exanpl es of information useful in the review of the construction
strategy for the subject m croorgani sm

1. Final Constructs (Figures 1 and 2)

Figure 1 provides an exanple of the plasm d construct pPCB
where the entire plasmd is retained in the recipient to produce
t he subject m croorganism Chronosonal final construct
illustrations (such as Fig. 2) would contain the sane |evel of
detail and include information on the sequences flanking the site
of the chronosomal insertion. Figure 2 provides a dct/onega/nifA
cassette integration into a recipient’s megaplasm d by honol ogous
reconbi nation in which the vector sequence was not inserted.

(1) Figure 1 (plasmd final construct) and its | egend provide
an exanple of the level of detail necessary for a plasmd final
construct illustration. The plasmd map should have a scale so
t hat approximate | ocation and size of DNA segnments on the plasmd
can be | ocated on the map. First, the nolecule itself has a nunber
of details relevant to the EPA review. The coding genes of primary
commercial interest are the bph genes, driven by the kananycin
pronmoter (Kp). The bph sequence al so contains 3 open reading
frames (ORFs). The third one, ORF2, has been determ ned recently
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to encode four enzynmes. The technique used to identify ORFs shoul d
be noted, along with any possible functions for these putative
genes. The marker gene (Ic) and direction of transcription are
also identified. Vector material originally fromplasmd pRK2 with
a description of which genes are present that serve plasmd

mai nt enance and transfer functions is noted. Also, key restriction
enzynmes are noted on the nolecule (5 EcoRL sites on the bph gene
insert). The PCB degradative genetic unit (bphA to bphD) is within
a 12.4 kb A. _eutrophus EcoRlL restriction fragnent. It has a 5

fl anki ng sequence of about 1.4 kb containing an open reading frane
(ORFQ) but the 3" flanking sequence (<500 bp) can be consi dered as
part of bphD gene since this sequence is essential for the
expressi on of bphD

Second, brackets and | abels surround the nol ecul e which
along with the Figure 1 legend, identify the original sequence
sources used to construct the plasmd. Since the entire plasmd
pPCB remains in the recipient, every gene segnent on the plasmd
shoul d be identified by its original host, size, and function.
These segnents refer to the EcoRl fragment containing the bph
genes, the two kananycin fragnments (one contains the pronoter),

t he vector sequence carrying the tetracycline antibiotic marker,
and the MCS sites. In this case, intergeneric DNA cones fromtwo
sources: The bph genes from A.__eutrophus and the vector
sequence/ anti biotic marker from K. _aerogenes. The source of
pronoter, although it is intergeneric, is excluded since it is a
noncodi ng regul atory gene and is well characteri zed. For plasm ds
and transposons, the original host is defined as that organismfrom
whi ch the DNA was isolated first, according to the literature. For
exanpl e, many broad host range plasm ds can be maintained in any
nunber of bacteria, but the original host is the one from which
that plasmd was first obtained according to the literature,
submtter records, etc. The |egend contains additional information
including the full nanme of the gene identified in Figure 2, as well
as their size and function. Since the entire plasmd pPCB is
retained in the new mcroorganism a simlar detailed plasmd map
of vector, plasmd pCLl, is also required in the subm ssion.

(2) Figure2 (gene cassette final construct w thout plasmd vector
sequence) and its legend is an exanple of another type of final

construct illustration. Chronosonmal insertion would contain the
sane | evel of detail and include information on sequences fl anking
the site of the chronosomal insertion. |In this figure, the dct

genes are froman intrageneric source (another species of
Rhi zobium) and nifA, from Rhizobiumneliloti, (sanme as the
recipient). The onega marker makes this new m croorgani sm
intergeneric. The onega marker |acks the direction of
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transcription in this exanple, although this information would be
useful .

The di agrans and descriptions in the two | egends are not a
fixed format but a guide to the submtter

2. Construction of Subject Mcroorganism-- Text discussion and
Fl ow di agram ( Fi qure 3)

The original source of the final plasm d exanple in construct
analysis (flow diagramin Figure 3 and final construct in Figure 1)
is a Section 5 subm ssion to OPPT of a m croorgani smcontaining a
reconbi nant plasm d pPCB for degradation of polychlorinated
bi phenyls. The two diagramillustrati ons can be conpared and
contrasted to the information provided in the open literature
citation by Lajoie, Layton and Sayler, 1994 (Appl. & Environm
M crobiol., V60(8):2826-2833).

In the flow diagram sufficient circular plasmd maps have
been presented to clearly show the genetic mani pul ati ons t hrough
the internedi ate plasm ds and vectors. Particularly inportant is
the size of internediate plasm ds/vectors and final plasmd
(pPCB)/cl oning vector (pCL1). Since the map of vector pRK248 and
the restriction enzyne used to cut the vector for the construction
of pRK2501 are not avail able, the submtter should verify that the
EcoRl/ Sal I kananmyci n marker fragnment from pRK2501 used in the
construction of pRK293 contains only E. coli and RK2 sequences. The
[ ines on pRK290 and pRK2501 mark the | ocation of restriction enzyne
fragment replacenent to obtain the next plasmd, pRK293. Note the
size of the Xhol/H ndLll fragnment renoved fromE. coli Tn903
kanamyci n resi stance gene. In this case, having the nucl eotide
sequence of the kanamycin resistance transposon Tn903 is very
hel pful to verify the size of the kananycin fragments del eted and
retained. The restriction enzynes for the 40 bp nultiple
restriction site were identified. The partial EcoRL fragnment
containing the A. _eutrophus PCB genes cloned in plasmd pUC19 is
about 22 kb and that on plasmd pCL1 is about 12.4 kb. The map of
cloning vector, plasmd pCLl, is presented in the flow di agram but
the final plasmd pPCB is not since it is identical to the plasmd
final construct in Figure 2.
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Figure 1: Final plasmd construct illustration
Final Construct of Plasmid pPCB
RK2 backbone E ¢oh Tn903 Alcaligenes

eulrophus ENV307

S
pRK 290 A
RK2
Kiebsiwella
aerogenes

E ¢ohTn903




Kp (360 bp)

Bph genes

Km (549 bp)

Tc (approx.

62
Legend for Figure 1

Regi on from Tn903 whi ch i ncl udes kananycin
pronoter, one 18 bp repeat sequence, and 29 bp of
kanamycin structural gene (original host E. coli).

A EcoRl Al caligenes eutrophus DNA fragnent,
approximately 12.4 kb) -- responsible for
degradation of polychlorinated biphenyls. The are 5
EcoRl restriction sites on the fragnent, 3 of them
at internal positions. The first EcoRl site starts
at about 1.4 kb from bphAl gene and the | ast EcoRl
site ends at <500 bp beyond bphD gene. The 3

fl anki ng sequence is essential for bphD gene
function. Approx. size: bphA (bphAl 1376 bp, bphA2
566 bp, bphA3 318 bp, and bphA4 1225 bp); bphB
830 bp; bphC 897 bp; bphD 861 bp; encodes

bi phenyl di oxygenase; biphenyl -2, 3-di hydrodi ol - 2, 3-
dehydr ogenase; biphenyl -2, 3-di ol -1, 2- di oxygenase;
and 2-hydr oxy- 6- oxo- 6- phenyl hexa- 2, 3-di enoat e
hydr ol ase respectively.

approx. Size: ORFO 738 bp, may involve in the

regul ati on of the bph operon; ORF1 416 bp, function
unknown; ORF2 3.5 kb, this region was characterized
in 1994 reference to contain closely spaced cistrons
(bphKHII) encoding a gl utathione S-transferase
(GST), a 2-hydroxypenta-2, 4-di enoate hydrol ase, an
acet al dehyde dehydrogenase (acylating) and a 4-

hydr oxy- 2- oxoval erat e al dol ase, respectively.

region from Tn903 whi ch includes one 18 bp repeat,
and 265 bp of kanamycin structural gene. Region
al so includes 34 bp of a synthetic MCS

2000 bp) -- functional tetracycline resistance gene.

pRK290 genes (approx. 20000 bp) -- plasm d RK2
sequence including Tc' gene and a nunber of genes
for plasm d mai ntenance genes including the
vegetative (OiV) and transfer (OiT) genes (pRK2
original host: K. Aerogenes).



63
ATTACHVENT 4
SUMVARY | LLUSTRATI ONS FOR CONSTRUCT ANALYSI S

Figure 2: Final linear construct illustration
ey B) = Sradvrinzobiurm jeponicurm
Ry = Rhfezoboewrr rmdairfol
mif fusion = By nefD promoter RFm nifH leader R milA coding

promaoter fused at =1 of trangonption (o leader soquence and loader
fyped ot the +1 of fransc npison bo neld ooding
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Legend for Figure 2

dct ABD- - a 5.645 kb BglI1/Pstl Rhizobium | eguni nosarum
chronmosomal DNA. dct ABD, 4.8 kb, involves in
the C4 carboxylate transport inportant for
nitrogen fixation. DctBD are regul atory genes.

Bj nifD pronoter-- 565 bp including approx. 200 bp E. coil pBR322
tetracycline resistance sequence upstream of

pronot er .
Rm ni fH | eader - - 69 bp synthetic.
Rm ni f A- - 1.6 kb coding sequence for the gene which

activates the production of nitrogenase enzyne
which is required for synbiotic nitrogen
fixation.

Onega fragnent - - aadA gene, 2kb, specifying
streptomyci n/ specti nonyci n resi stances, derived
fromantibiotic plasm d RLOO of Shigella
flexneri. The gene is flanked by transcription
term nati on sequences from bacteri ophage T4,
synthetic translation term nators and
pol yl i nkers.

T1T2 term nator-- a l.1 kb tandemrepeat of two 500 bp DNA
fragnment fromE. coli rrnB gene which encode 5S
ri bosomal RNA. The 1.1 kb includes a 100 bp
pBR322.
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Figure 3: Flow diagramillustration

Flow Diagram for Construction of pPCB

1. Isolation of and cloning bph (PCB) genes

Alcaligenes eulrophus
chromosomal DNA
l paial Sau3A

BamHi
pHCT79 == 20.30 kb fragment

(cosmid cloning vector)

phage A packaging
transduce E coliMC1601

PCB positive clones

EcoRl ’l partial EcoRl

pUC19PCB, 249 kb

AmpR = ampicilin resistance
MC = multiple cloning sites
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2. Construction of cloning vector, pCL1

E cok RG-S (TnB03 KmR) RK2 plasmid 50 kb (Klebsielia aerogenes)

pS105 (KmR) —# pLM2 (KmR) —= pCR1 (KmR)
-

-— pMI20 (KmR)
1.4 kb Haell KmR fr nt
* e single EcoRl,
L-l—- pRE248 Balll sites

EcoRlVSall
BP 30 x50 W59  E colj Tn903
™ 7 KmR
: (1430 bps)
Key
E =EcoRi
Bg = Bgll
S=5al pGEM-721(-)
A = Xhol
H = Hindll
K = Kpni XholHindlll elerinates
Sm = Small 40 bp MCS the center 520 bp Km
C = Clal (KE-K-SM-C-H) e
onV = ongin of rephcation
_?.nT = ongin of transfer
CR = tetracychne
resistance gene (MCS)
KmR = kanamycin 8P X0 138 im noncoding
resistance Ex PN
MCS = multipls cloning sites o ~ By \ :
- s, PRK290 backbone |
-(’ N 20 kb f
\ N
\ \
R >
\ -
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3 Construction of the pPCEB

pUC 19 CEB
P‘CLQ: parbal Ecofi
Y
124 kb PCEB fragment
partial EcoRi
v

pPCEB (322 kb, TcR)
(see Figure 2 final construct for plasmid map)
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Construction of Pseudononas putida | PL5 (pPCB)
Text-Di scussion for Fig. 3

The PCB- degradative genes (bphABCD) were cloned from
Al caligenes eutrophus strain ENV307. Large fragnents (20 to 30 kb)
from Sau3A partial digests of chronosonal DNA from ENV307 were
ligated into the BanH site of the cosm d cloning vector pHC79
(Bet hesda Research Laboratories, Gaithersburg, Ml.). The cosm ds
were then packaged into bacteriophage |lanbda with an in vitro
packagi ng system The resulting | anbda phage were used to
transduce E. coli MC1061, and anpicillin positive transductant
cl ones were selected. C ones containing PCB-degradative genes were
selected on the basis of their ability to convert 2, 3-
di hydr oxybi phenyl (DHB) to a yell ow neta-cl eavage product. The
partial EcoRL restriction enzyne fragnment containing the PCB
degradati ve genes were subcloned into pUCL9 which was cut with
EcoRlL to gi ve pUCL9PCB. The partial EcoRl fragnment containing the
subcl oned PCB genes was about 22 kb.

The plasm d backbone of pPCB plasmd is plasmd pCL1 which is
derived fromcloning vector plasm d pRK290, a broad host plasm d.
Plasm d pRK290 is derived fromplasmd RK2, a 50 kb natural plasmd
in Klebsiella aerogenes. Plasmd RK2 is identical to plasmd RP1
and RP4 carried in Pseudonbnas aerugi nosa. During the devel opnent
of pRK290, the genes for plasmd self-transm ssion were renoved so
that the plasmd can only be transferred to a new host by
triparental mating using a hel per plasmd. The kananycin
resi stance gene from Tn903 was inserted into plasmd pRK290 to
create plasmd pRK293. This was achieved by replacing the smal
EcoRI/Sal | fragnment on plasm d pRK290 with EcoRI/ Sal | kanamycin
fragnment from plasm d pRK2501, anot her RK2-derived plasm d.

Plasm d pRK2501 was obtained by cloning a 1.4 kb Haell fragnent,
cont ai ning the Tn903 kananycin gene from plasmd pM20, into

pl asm d pRK248. Transposon Tn903 carryi ng the kananycin resistance
gene was originally isolated fromplasmd R6-5 onto plasm d pSC101
to obtained plasmd pSC105). Subsequently, the kananycin

resi stance gene was carried on pLM2, then on pCRL , and finally on
pMK20. E. coli R6-5is a spontaneous mutant of E. coli R6. The
conpl ete sequence of Tn903 has been published. The 1.4 kb Haell
fragnment contains all of the kananycin resistance gene and pronoter
and 2 of the 4 18-bp inverted repeats. A 520 bp Xhol/Hi ndLlL
fragnent was elimnated fromthe central region of the kanamycin
resi stance gene on plasmd pRK293 and a 40-bp Xhol-H ndlll fragnent
fromthe multiple cloning site (MCS) of plasmd pGEM 7f(-) (Pronega
Corp.) was inserted into the Xhol/H ndlLll site on plasmd pRK293 to
create the cloning vector (plasmd pCLl). The insertion of the
MCS | eaves 360 bp Km fragnment including one 18 bp repeat, the
kanamyci n pronoter, and 29 bp of coding and 549 bp Km fragnent
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i ncl udi ng anot her 18 bp repeat and 265 bp of codi ng sequence.
Plasm d pCL1 contains two EcoRlL sites, one of which is in the MCS
downstream from t he kananycin pronoter and is the site for the
insertion of the PCB degradative genes. Thus, the bph genes are
controll ed by the kananycin pronoter. The ot her EcoRL site is on
the plasm d pRK290 vector near the oriV.

Plasm d pPCB was obtained by inserting partially EcoRL-
di gested pUC19 containing the PCB genes into partially EcoRL
digested plasm d pCL1. The size of Alcaligenes eutrophus DNA on
pCL1 is approximate 12.4 kb. The cloned PCB genes fromstrain
ENV307 have not been sequenced, but restriction nmapping anal ysis
indicates that these genes are extrenely simlar if not identical
to the PCB genes from Pseudonobnas LB400. The entire bph | ocus from
strain LB400 has been sequenced.

Plasmd pPCB in E. coli DH5"™ was transferred to Pseudonobnas
putida I PL5 by triparental mating using E. coli containing the
hel per plasmd (plasm d pRK2013). The positive clones were
identified by tetracycline resistance and by turning yell ow when
they were sprayed with DHB. Plasm d pPCB is naintained in the
reci pient as an extrachronosomal plasm d. The new strain is
desi gnat ed as Pseudonpbnas putida | PL5(pPCB).
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ATTACHVENT 5

D agram for Fernmentation Facility Rel eases
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