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potential sources of contamination with prohibited substances, genetically modified organisms or environmental contaminants.
TABLE 3: Ingredients of non-agricultural origin referred to in section 3 of these guidelines

3.4 Preparations of micro-organisms and enzymes

Any preparation of micro-organisms and enzymes normally used in food processing, with the exception of micro-organisms
genetically engineered/modified or enzymes derived from genetic engineering.

TABLE 4: PROCESSING AIDS WHICH MAY BE USED FOR THE PREPARATION OF PRODUCTS OF
AGRICULTURAL ORIGIN REFERRED TO IN SECTION 3 OF THESE GUIDELINES

Preparations of micro-organisms and enzymes

Any preparations of micro-organisms and enzymes normally used as processing aids in food processing, with the exception of

genetically engineered/modified organisms and enzymes derived from genetically engineered/modified organisms.

Ref. 3; Extracts from the reports of the 24th and the 35" sessions

Opinions “for” labelling

1996 (24th CCFL): The Committee noted the opinions of many delegations and observers which called for the mandatory and
comprehensive labelling of all foods prepared with the aid of biotechnology on the basis of the consumer's right to know the origin
and nature of the foods which they purchased and the right to make informed choices based on a variety of considerations and
personal values (42).

2007 (35th CCFL): Several delegations recalled that foods derived from biotechnology have to undergo a pre-market safety
assessment in order to protect consumers’ health and therefore the request for mandatory GM/GE labelling is not a food safety issue.
but an issue related to consumer information, Some delegations expressed the view that labelling was also related to food safety in
view of the potential risks to consumer’s health. The Observer from 49P noted that a great proportion of GE foods being sold have
not been subjected to any governmental safety assessments, and therefore labelling helped consumers make their own decisions about
health and safety (108). Some delegations informed the Committee that serious concerns were expressed in their countries regarding
the safety aspects of GM/GE foods, and also concerning the social and economic consequences of their use in agriculture, especially
for small farmers (104). Several delegations indicated that, in their countries, consumers had no objections in principle to the use of
GM/GE foods, but that mandatory labelling was necessary in order to provide clear information to consumers and to allow them to
make an informed choice. These delegations and some observers stressed the fundamental right of consumers to know the nature of
the food they were consuming (109).

2009 (37‘h CCFL): Many other delegations and several observers expressed the view that some progress had been made over time
and emphasized that especially many developing countries looked to Codex for guidance on approaches for the labelling of GM/GE
foods and that the proposed draft recommendations could prove useful in this respect. One Observer recalled that Codex had a dual
mandate to not only protect the health of consumers but also to ensure fair practices in the food trade and thus a failure to label
GM/GE foods could in itself be considered misleading.

Several delegations and observers expressed the need for mandatory labelling to allow consumer choice, noting that GM/GE foods
were a sensitive issue for consumers in their respective countries and therefore stressed the importance of continuing this work. In
addition many delegations and several observers expressed their view that one of the main conclusions of the work already carried
out by several working groups was that several approaches for labelling of GM/GE foods were possible. One delegation indicated
that their population preferred foods derived from GM/GE techniques because they were cheaper but while this was the case the
consumers would still prefer the choice of being informed if the foods were derived from GM/GE techniques and therefore could not
see the rationale for the discontinuation of this work (95).

Opinions “against” labelling

1996 (24th CCFL): Many other delegations and observers stressed that labeling should address the specific concerns of safety
(including potential allergenicity). nutrition and food composition, all of which could be subject to scientific study and evaluation,
and that labelling should be considered on a case-by-case basis taking these considerations into account. In such cases, the provision
of consumer information other than that required for the purposes of safety, nutrition and food composition could be considered by
means other than labeling (43).

2007 (35th CCFL): Several other delegations expressed the view that mandatory method of production labelling of foods derived
from biotechnology was not justified on the grounds of food safety or fair trade practices, and that the consumer’s right to know was
not one of the objectives of Codex, and referred to the view expressed by the Executive Committee in 1996 to the effect that “the
claimed right to know was ill-defined and variable and in this respect could not be used by Codex as the primary basis of
decision-making on appropriate labeling” (ALINORM 97/3, para. 29). These delegations pointed out that governments had the
possibility of requesting mandatory labelling in their national legislation if it fulfilled a legitimate objective but that it should not be
imposed to all countries at the international level. In this respect, it was recalled that one of the Criteria for the Consideration of
Other Factors Referred to in the Second Statement of Principles was that “some legitimate concerns of governments when
establishing their national legislation are not generally applicable or relevant world wide” (111).

2009 (307th CCFL): Some delegations and some observers, were of the opinion that work on this issue should be discontinued noting
that the matter had been discussed for almost two decades without consensus, that there was very little prospect of consensus in the
future and considerable financial and human resources had been dedicated to this work over the years which could be better used to
address more pressing health issues such as the implementation of the Global Strategy on Diet, Physical Activity and Health
currently under discussion in the Committee. One delegation_recalled that the first priority of Codex was protection of consumer
health and food safety as asserted by the 25" Session of the Commission B

One delegation mentioned that Codex texts already gave sufficient guidance for the labelling of GM/GE foods and that identifying
the method of production claims such as those related to GE should be a market driven decision of the private sector. One delegation
noted that it was not clear that there is agreement within the committee on the nature of the work to be undertaken (93).

Ref. 4: Principles for the Risk Analysis of Foods Derived from Modern Biotechnology
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19. Risk management measures may include, as appropriate, food labellingg, conditions for marketing approvals and post-market
monitoring.
8Reference is made to the CCFL in relation to the Proposed Draft Recommendations for the Labelling of Foods and Food
Ingredients obtained through certain techniques of genetic modification/genetic engineering(proposed Draft Amendment to the
General Standard for the Labelling of Prepacked Foods) at Step 3 of the procedures.

16. Risk management measures for foods derived from modern biotechnology should be proportional to the risk, based on the
outcome of the risk assessment and, where relevant, taking into account other legitimate factors in accordance with the general
decisions of the Codex Alimentarius Commission (CAC) as well as the Codex Working Principles for Risk Analysis.

17. It should be recognized that different risk management measures may be capable of achieving the same level of protection with
regard to the management of risks associated with safety and nutritional impacts on human health, and therefore would be
equivalent.

18. Risk managers should take into account the uncertainties identified in the risk assessment and implement appropriate measures
to manage these uncertainties.

25. A consistent approach should be adopted to characterise and manage safety and nutritional risks associated with foods derived
from modern biotechnology. Unjustified differences in the level of risks presented to consumers between these foods and
similar conventional foods should be avoided.

Ref. 5: STATEMENTS OF PRINCIPLE CONCERNING THE ROLE OF SCIENCE IN THE CODEX
DECISION-MAKING PROCESS AND THE EXTENT TO WHICH OTHER FACTORS ARE TAKEN INTO
ACCOUNT

1. The food standards, guidelines and other recommendations of Codex Alimentarius shall be based on the principle of sound
scientific analysis and evidence, involving a thorough review of all relevant information, in order that the standards assure the
quality and safety of the food supply.

2. When elaborating and deciding upon food standards Codex Alimentarius will have regard, where appropriate, to other legitimate

factors relevant for the health protection of consumers and for the promotion of fair practices in food trade.

. In this regard it is noted that food labelling plays an important role in furthering both of these objectives.

4. When the situation arises that members of Codex agree on the necessary level of protection of public health but hold differing
views about other considerations, members may abstain from acceptance of the relevant standard without necessarily preventing
the decision by Codex.

Criteria for the Consideration of the Other Factors Referred to in the Second Statement of Prmcxple

. when health and safety matters are concerned, the Statements of Principle Concerning the Role of Science and the Statements of
Principle Relating to the Role of Food Safety Risk Assessment should be followed;

. other legitimate factors relevant for health protection and fair trade practices may be identified in the risk management process,
and risk managers should indicate how these factors affect the selection of risk management options and the development of
standards, guidelines and related texts;

. consideration of other factors should not affect the scientific basis of risk analysis; in this process, the separation between risk
assessment and risk management should be respected, in order to ensure the scientific integrity of the risk assessment;

. recognized that some legitimate concerns of governments when establishing their national legislation are not generally applicable
or relevant worldwide;52

. only those other factors which can be accepted on a worldwide basis, or on a regional basis in the case of regional standards and
related texts, should be taken into account in the framework of Codex;

. the consideration of specific other factors in the development of risk management recommendations of the Codex Alimentarius
Commission and its subsidiary bodies should be clearly documented, including the rationale for their integration, on a
case-by-case basis;

. the feasibility of risk management options due to the nature and particular constraints of the production or processing methods,
transport and storage, especially in developing countries, may be considered; concerns related to economic interests and trade
issues in general should be substantiated by quantifiable data;

. the integration of other legitimate factors in risk management should not create unjustified barriers to trade™ ; particular attention
should be given to the lmpact on developing countries of the mclusxon of such other factors.

%Decision of the 21%* Session of the Commission, 1995. *'Decision of the 24™ Session of the Commission, 2001. **Confusion
should be avoided betwecn justification of national measures under the SPS and TBT Agreements and their validity at the
international level. ° Accordmg to the WTO principles, and taking into account the particular provisions of the SPS and TBT
Agreements.

W

Ref. 5: WORKING PRINCIPLES FOR RISK ANALYSIS FOR APPLICATION IN THE FRAMEWORK OF THE

CODEX ALIMENTARIUS

SCOPE

1. These principles for risk analysis are intended for application in the framework of the Codex Alimentarius.

2. The objective of these Working Principles is to provide guidance to the Codex Alimentarius Commission and the joint
FAO/WHO expert bodies and consultations, so that food safety and health aspects of Codex standards and related texts are
based on risk analysis.

3. Within the framework of the Codex Alimentarius Commission and its procedures, the responsibility for providing advice on risk
management lies  with the Commission and its subsidiary bodies (risk managers), while the responsibility for risk assessment
lies primarily with the joint FAO/WHO expert bodies and consultations (risk assessors).

RISK ANALYSIS -GENERAL ASPECTS

4, The risk analysis used in Codex should be:
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. applied consistently:

. open, transparent and documented,

. conducted in accordance with both the Statements of Principle Concerning the Role of Science in the Codex Decision-Making
Process and the Extent to Which Other Factors are Taken into Account and the Statements of Principle Relating to the Role of
Food Safety Risk Assessment’” ;and,

#3ee Appendix: General Decisions of the Commission

. evaluated and reviewed as appropriate in the light of newly generated scientific data.

5. The risk analysis should follow a structured approach comprising the three distinct but closely linked components of risk analysis
(risk assessment, risk management and risk communication) as defined by the Codex Alimentarius Commission” . each
component being integral to the overall risk analysis.

#See Definitions of Risk Analysis Terms Related to Food Safety.

6. The three components of risk analysis should be documented fully and systematically in a transparent manner. While respecting
legitimate concerns to preserve conﬁdcmlahty documentation should be accessible to all interested pames 2

®For the purpose of the present document, the term “interested parties™ refers to “risk assessors.
risk managers, consumers , industry, the academic community and, as appropriate, other relevant
parties and their representative organizations” (see definition of “Risk Communication™)

7. Effective communication and consultation with all interested parties should be
ensured throughout the risk analysis.

8. The three components of risk analysis should be applied within an overarching framework for management of food related risks to
human health.

9. There should be a functional separation of risk assessment and risk management, in order to ensure the scientific integrity of the
risk assessment, to avoid confusion over the functions to be performed by risk assessors and risk managers and to reduce any
conflict of interest. However, it is recognized that risk analysis is an iterative process, and interaction between risk managers and
risk assessors is essential for practical application.

10. When there is evidence that a risk to human health exists but scientific data are insufficient or incomplete, the Codex
Alimentarius Commission should not proceed to elaborate a standard but should consider elaborating a related text, such as a
code of practice, provided that such a text would be supported by the available scientific evidence.

11. Precaution is an inherent element of risk analysis. Many sources of uncertainty exist in the process of risk assessment and risk
management of food related hazards to human health. The degree of uncertainty and variability in the available scientific
information should be explicitly considered in the risk analysis. Where there is sufficient scientific evidence to ailow Codex to
proceed to elaborate a standard or related text, the assumptions used for the risk assessment and the risk management options
selected should reflect the degree of uncertainty and the characteristics of the hazard.

12. The needs and situations of developing countries should be specifically identified and taken into account by the responsible
bodies in the different stages of the risk analysis.

RISK ASSESSMENT POLICY

13. Determination of risk assessment policy should be included as a specific component of risk management.

14. Risk assessment policy should be established by risk managers in advance of risk assessment, in consultation with risk assessors
and all other interested partics. This procedure aims at ensuring that the risk assessment is systematic, complete, unbiased and
transparent.

15. The mandate given by risk managers to risk assessors should be as clear as possible.

16. Where necessary, risk managers should ask risk assessors to evaluate the potential changes in risk resulting from different risk
management options.

RISK ASSESSMENT”

*"Reference is made to the Statements of Principle Relating to the Role of Food Safety Risk
Assessment: See Appendix: General Decisions of the Commission.

17. The scope and purpose of the particular risk assessment being carried out should be clearly stated and in accordance with risk
assessment policy. The output form and possible alternative outputs of the risk assessment should be defined

18. Experts responsible for risk assessment should be selected in a transparent manner on the basis of their expertise, experience, and
their independence with regard to the interests involved. The procedures used to select these experts should be documented
including a public declaration of any potential conflict of interest. This declaration should also identify and detail their individual
expertise, experience and independence. Expert bodies and consultations should ensure effective participation of experts from
different parts of the world, including experts from developing countries.

19. Risk assessment should be conducted in accordance with the Statements of Principle Relating to the Role of Food Safety Risk
Assessment and should incorporate the four steps of the risk assessment, i.e. hazard identification, hazard characterization,
exposure assessment and risk characterization.

20. Risk assessment should be based on all available scientific data. It should use available quantitative information to the greatest
extent possible. Risk assessment may also take into account qualitative information.

21. Risk assessment should take into account relevant production, storage and handling practices used throughout the food chain
including traditional practices, methods of analysis, sampling and inspection and the prevalence of specific adverse health effects.

22. Risk assessment should seek and incorporate relevant data from different parts of the world, including that from developing
countries. These data should particularly include epidemiological surveillance data, analytical and exposure data. Where relevant
data are not available from developing countries, the Commission should request that FAO/WHO initiate time-bound studies for
this purpose. The conduct of the risk assessment should not be inappropriately delayed pending receipt of these data; however,
the risk assessment should be reconsidered when such data are available.

23. Constraints, uncertainties and assumptions having an impact on the risk assessment should be explicitly considered at each step in
the risk assessment and documented in a transparent manner. Expression of uncertainty or variability in risk estimates may be
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qualitative or quantitative, but should be quantified to the extent that is scientifically achievable.

Risk assessments should be based on realistic exposure scenarios, with consideration of different situations being defined by risk
assessment policy.

They should include consideration of susceptible and high-risk population groups. Acute, chronic (including long-term),
cumulative and/or combined adverse health effects should be taken into account in carrying out risk assessment, where relevant.
The report of the risk assessment should indicate any constraints, uncertainties, assumptions and their impact on the risk
assessment. Minority opinions should also be recorded. The responsibility for resolving the impact of uncertainty on the risk
management decision lies with the risk manager, not the risk assessors.

The conclusion of the risk assessment including a risk estimate, if available, should be presented in a readily understandable and
useful form to risk managers and made available to other risk assessors and interested parties so that they can review the
assessment.

RISK MANAGEMENT

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

While recognizing the dual purposes of the Codex Alimentarius are protecting the health of consumers and ensuring fair practices
in the food trade, Codex decisions and recommendations on risk management should have as their primary objective the
protection of the health of consumers. Unjustified differences in the level of consumer health protection to address similar risks in
different situations should be avoided.

Risk management should follow a structured approach including preliminary risk management activities™ , evaluation of risk
management options, monitoring and review of the decision taken. The decisions should be based on risk assessment, and taking
into account, where appropriate, other legitimate factors relevant for the health protection of consumers and for the promotion of
fair practices in food trade, in accordance with the Criteria for the Consideration of the Other Factors Referred to in the Second
Statement of Principlesw.

For the purpose of these Principles, preliminary risk management activities are taken
to include: identification of a food safety problem; establishment of a risk profile;
ranking of the hazard for risk assessment and risk management priority; establishment
of risk assessment policy for the conduct of the risk assessment; commissioning of the
risk assessment; and consideration of the result of the risk assessment.
#See Appendix: General Decisions of the Commission.
The Codex Alimentarius Commission and its subsidiary bodies, acting as risk managers in the context of these Working
Principles, should ensure that the conclusion of the risk assessment is presented before making final proposals or decisions on the
available risk management options, in particular in the setting of standards or maximum levels, bearing in mind the guidance
given in paragraph 10.
In achieving agreed outcomes, risk management should take into account relevant production, storage and handling practices
used throughout the food chain including traditional practices, methods of analysis, sampling and inspection, feasibility of
enforcement and compliance, and the prevalence of specific adverse health effects.
The risk management process should be transparent, consistent and fully documented. Codex decisions and recommendations on
risk management should be documented, and where appropriate clearly identified in individual Codex standards and related texts
so as to facilitate a wider understanding of the risk management process by all interested parties.
The outcome of the preliminary risk management activities and the risk assessment should be combined with the evaluation of
available risk management options in order to reach a decision on management of the risk.
Risk management options should be assessed in terms of the scope and purpose of risk analysis and the level of consumer health
protection they achieve. The option of not taking any action should also be considered.
In order to avoid unjustified trade barriers, risk management should ensure transparency and consistency in the decision-making
process in all cases.
Examination of the full range of risk management options should, as far as possible, take into account an assessment of their
potential advantages and disadvantages. When making a choice among different risk management options, which are equally
effective in protecting the health of the consumer, the Commission and its subsidiary bodies should seek and take into
consideration the potential impact of such measures on trade among its Member countries and select measures that are no more
trade-restrictive than necessary.
Risk management should take into account the economic consequences and the feasibility of risk management options. Risk
management should also recognize the need for alternative options in the establishment of standards, guidelines and other
recommendations, consistent with the protection of consumers’ health. In taking these elements into consideration, the
Commission and its subsidiary bodies should give particular attention to the circumstances of developing countries.
Risk management should be a continuing process that takes into account all newly generated data in the evaluation and review of
risk management decisions. Food standards and related texts should be reviewed regularly and updated as necessary to reflect
new scientific knowledge and other information relevant to risk analysis.

RISK COMMUNICATION

37.

38.

Risk communication should:

i) promote awareness and understanding of the specific issues under consideration during the risk analysis;

ii) promote consistency and transparency in formulating risk management aoptions/recommendations;

iii)provide a sound basis for understanding the risk management decisions proposed;

iv)improve the overall effectiveness and efficiency of the risk analysis;

v) strengthen the working relationships among participants;

vi) foster public understanding of the process, so as to enhance trust and confidence in the safety of the food supply;

vii) promote the appropriate involvement of all interested parties; and

viii) exchange information in relation to the concerns of interested parties about the risks ssociated with food.

Risk anatysis should include clear, interactive and documented communication, amongst risk assessors (Joint FAO/WHO expert
bodies and consultations) and risk managers (Codex Alimentarius Commission and its subsidiary bodies), and reciprocal
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communication with member countries and all interested parties in all aspects of the process.

Risk communication should be more than the dissemination of information. Its major function should be to ensure that all
information and opinion required for effective risk management is incorporated into the decision making process.

Risk communication involving interested parties should include a transparent explanation of the risk assessment policy and of the
assessment of risk. including the uncertainty. The need for specific standards or related texts and the procedures followed to
determine them, including how the uncertainty was dealt with, should also be clearly explained. It should indicate any constraints,
uncertainties, assumptions and their impact on the risk analysis, and minority opinions that had been expressed in the course of
the risk assessment (see para. 25).

The guidance on risk communication in this document is addressed to all those involved in carrying out risk analysis within the
framework of Codex Alimentarius. However, it is also of importance for this work to be made as transparent and accessible as
possible to those not directly engaged in the process and other interested parties while respecting legitimate concerns to preserve
confidentiality (see para. 6).
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Table 1. Bacterial strains used in this study.

Strains Characteristics References

Lactobacillus casel

IGM393 Plasmid-free host, subculture of ATCC 393 Vaccine 25:3599 (2007)
(pLZ15-)

LCF Carrying pLLP401:FliC, surface-display, Em* Vaccine 25:3599 (2007)

LCS Carrying pLLP401::¢SipC, surface-display, Emr This study

LCFS Carrying pLLP401::FliC = ¢SipC, This study
surface-display, Emr

LCSF Carrying pLP401::cSipC = FliC, This study
surface-display, Emr

LCN Carrying pLPEmpty, non-expressing control Vaccine 25:3599 (2007)

strain, Emr

Salmonella enterica Enteritidis
#40 Clinical isolate, source of genes and proteins Biosci Microflora 25:117
(2006)
FEschelichia coli
JM109 Cloning host Takara Bio Inc.
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Fig. 1. Expression and surface-location of FliC-fusion antigens.

Expression of FliC (a) and/or cSipC (b) was detected by immunoblotting analysis.
Approximate 108 cfu of cell extract (CE), 50-fold concentrated culture supernatant (Sup),
10 ng of purified FIiC, or 25 ng of purified cSipC were loaded onto an acrylamide gel.
Molecular sizes are shown on the left. Surface-located antigens were detected using
FACS analysis. Five kinds of recombinant lactobacilli, LCF, LCS, LCFS, LCSF, and
LLCN, were conjugated with anti-FliC (c) or anti-cSipC (d) antibodies and Alexa
488-1abeled anti-rabbit IgG or anti-mouse IgG. Ten thousand events were analyzed. The
horizontal axis (FL1) represents the intensity of fluorescence, and the vertical axis

represents the number of bacterial particles.
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Fig. 2. Quantification of human IL-8 secreted by Caco-2 cells.

The culture of Caco-2 cells was stimulated with recombinant lactobacilli (1000, 100 and
107 g/ml) or purified proteins (100, 10, 1 ng/ml). Values represent mean+SEM (n = 3).
Results are representative of at least three independent experiments. Black bar:

10007 g/ml or 100 ng/ml. Gray bar: 1004 g/ml or 10 ng/ml; open bar: 104 g/ml or 1 ng/ml.
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Fig. 3. IgG titer in serum of immunized mice.

Endpoint titers of antigen-specific IgG are given as —log10(dilution factor) + standard
deviation (SD). The types of immunization are shown at the bottom. Open bars
represent cSipC-specific IgG titer and gray bars designate the titer of F1iC-specific IgG.
Significant differences (P < 0.05) were analyzed between groups LCS, LCF, LCSF, LCFS,
LCN, and PBS, or between cSipC, cSipC + Fla, and PBS. ND: not detected.



Table 2. Antigen-specific IgG1/2a ratio.

@) Immunization group IgG1/2a ratio
LCS 0.66+0.16
LCFS 0.68+0.15
LCSF 0.63+0.26| | pyo5
cSipC 1.28+0.17
cSipC+FIiC 1.06+002|

(b) - .
Immunization group IgG1/2a ratio
LCF 1.07+0.04
LCFS 0.95%+0.04
LCSF 0.79+0.17
cSipC+FIiC 1.11%+0.05 ] Pe0.05

The ratios of cSipC-specific (a) or FliC-s pecific (b) IgG1/2a were calculated
from endpoint titers (logyg) of the specific IgG1 and 1gG2a titers. Values
represent mean4+ SD.
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