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Foreword

This document is CNAS’s further interpretation of CNAS-CL01:2018 “Accreditation Criteria for the Competence of Testing and Calibration Laboratories” in light of the characteristics of gene amplification testing. It neither adds to nor reduces the requirements of this Criteria.

This document shall be applied in parallel with CNAS-CL01:2018 “Testing and Calibration Laboratory Competence Accreditation Criteria”.	Comment by YF: 感觉用should会好一些,整篇文章的多处出现shall，建议用should

In terms of structure layout, the clause numbers and titles for the chapters and sections in this document are aligned to those in CNAS-CL01:2018. The actual contents of the application guidance on CNAS-CL01:2018 are given at the end of corresponding clauses. 	Comment by YF: the clause numbers and titles used in this document，删掉第二个clause

Laboratories shall pay attention that compliance to this application guidance doesn’t mean that all the requirements of the testing standards are met. During test implementation, individual test standard may have certain special requirements.  

This document replaces CNAS-CL62:2016.	Comment by YF: the previous version(CNAS-CL62:2016).

Relative to CNAS-CL62:2016, this document has the following main changes of content apart from editoral revisions: 	Comment by YF: The previous version
1) The structural framework has been adjusted.

The release status of versions of documents replaced by this document is:
——CNAS-CL62:2016.



Guidance on the application of testing and calibration laboratory competence accreditation criteria in the field of gene amplification testing

1 Scope
This document applies to accreditation activities for laboratories engaged in the field of gene amplification testing. The gene amplification method in this application guidance is mainly used for transgenic test, animal and plant derived material examination, allergen test, species molecular examination, functional gene test etc. This field invoves botany, zoology, microbiology, virology, anthropology, palebiology, algology and insectology. 
The corresponding regulatory and qualification requirements of each technical area if any are not included in this application guidance. 	Comment by YF: 	Comment by YF: 
Note: such as forensic requirements for the qualification of laboratories and special requirements of the medical testing field for relevant organizations etc.

3 Terms and definitions
gene amplification:
The process of selectively increasing the number of copies of a particular gene while other genes are not proportionally increased by means of in vitro experiments (only applicable to this application guidance, excluding natural gene amplification), that is, testing techniques based on amplification of DNA or RNA.

4 General requirements
4.2 Confidentiality
4.2.4 There confidential the test results and information acquired during testing or personal privacy, such as the confidentiality of the specimen and its related genetic information. The laboratory has the duty and obligation to protect the species information resources and gene resources of its own country. 

5 Structural requirements
5.4 The laboratory shall not carry out activities forbidden by law, including testing results not allowed to be published within the limits prohibited by national law and regulation. 	Comment by YF: Should 文本其它地方都建议都改成should，以下不在提示
5.5 b)The technical management of the laboratory shall include one person with rich experience in gene amplification testing and related knowledge, who shall have a bachelor or better degree in molecular biology or a specilty closely related to the testing specialty， t engaged in over 5 years work experience in molecular biological testing.	Comment by YF: should	Comment by YF: one of the number

6 Resource requirements
6.2 Personnel
6.2.2 The laboratory staff shall meet the following conditions: 	Comment by YF: 
· Familiar with the knowledge of biological testing safety and disinfection;
· Having received training appropriate to their work and corresponding pratical operating skills; 
· When using database software and professional analysis software to retrieve and process the test results, the personnel responsible for the comments and interpretation of the test report must have sufficient understanding of the performance and operation of relevant software.
· All technical personnel shall have the educational background for the levant specialty. 	Comment by YF: should
· The authorized signatory shall have a bachelor or better degree in related specialty and have worked in own techncial field for over 5 years or have equivalent competence.	Comment by YF: 
Note: equivalent competence meansdoctorate or better degree with 1 or more years inspection and testing work experience in relevant specialty; master degree with 3 or more years inspection and testing work experience in relevant specialty; bachelor degree with 5 or more years inspection and testing work experience in relevant specialty or college diploma with 8 or more years inspection and testing work experience in relevant specialty.	Comment by YF: years inspection	Comment by YF: 
6.2.5 f)The laboratory shall periodically give staff ongoing skills training and reconfirmation and provide records. 	Comment by YF: should
e.g.: There shall be at least one skill confirmation every 12 months and the content of confirmation of main testing and technical management staff shall cover all the contents of their technical work within one accreditation cycle. 	Comment by YF: 	Comment by YF: 
When the testing personnel or authorized signatory change their responsibilities or leave their post for over 6 months, they shall be reevaluated and reconfirmed. 	Comment by YF: 

6.3 Facilities and environmental conditions
6.3.1The requirements for the facilities of the laboratory are such as long as accurate and reliable test results are obtained. The overall layout of the laboratory and the arrangement of each part shall reduce potential pollution of specimen and hazard to personnel. In principle, the work areas shall be partitioned, including (but not limited to): reagent preparation and storage area, nucleic acid extraction area, nucleic acid amplification area and amplified product analysis area. 	Comment by YF: 	Comment by YF: 	Comment by YF:  product amplification
6.3.4 a)The laboratory shall have access restriction measures. Appropriate measures shall be taken to protect the specimen and environment and prevent unauthorized access. Where applicable, the laboratory shall provide effective biosafety protections to personnel entering the laboratory. 	Comment by YF: 	Comment by YF: 
6.3.4 b)Each area shall be clearly marked to prevent mixed use of equipment and articles of different work areas. Where necessary, the specimen in the work area shall flow in a single direction. The single direction sequence must be strictly observed inside each work area, i.e. flow only from the reagent preparation and storage area to nuclei acid extraction area to nuclei acid amplification area and onto amplified product analysis area to prevent cross contamination. Distinctively identified and marked overalls shall be used in different work areas for the convenience of discrimination. In addition, particular overalls of each area cannot be taken out by staff leaving the work area.	Comment by YF: 
Cleaning of the laboratory shall follow the direction of reagent preparation and storage area to the amplified product analysis area. Different experiment areas shall be cleaned with respective cleaning tools, which cannot be mixed up to prevent cross contamination. 	Comment by YF: 	Comment by YF: Product amplification
The laboratory shall have the facilities and system for the proper handling of hazardous wastes. Pay attention to the protection of staff safety if they use certain substances that may cause genetic mutiny or contain poison, such as ethidium bromide, acrylic amide, formaldehyde or isotope. 	Comment by YF: Paying	Comment by YF: when
6.3.4 c)The usable area of each functional area shall be able to guarantee reasonable placement of instruments and equipment and meet the demand of corresponding business work. There shall be effective isolation of the functional areas.	Comment by YF: E	Comment by YF: Reversed enough

6.4 Equipment
6.4.1 Gene amplification field can include target organisms (microorganism, virus, parasite and transgenic strains), positive nuclei acid reference material and plasmid/carrier etc.    
6.4.3 The gene amplification testing laboratory shall have dedicated instruments and equipment for every area. The instruments and equipment of every area must all be clearly labeled to prevent the equipment items (such as trace pipettor or reagent) from being moved out of respective areas leading to cross contamination among different work areas.
6.4.4 The instruments and equipment for which there are no calibration and verification regulations but which need issue testing data, the laboratory shall determine the acceptance standard, maintenance and verification procedure and frequency on the basis of the accompanying instructions and relevant technical data.
6.4.10 The trace pipettor shall be periodically inspection to ensure the accuracy of its volume. 

6.5 Measurement traceability
6.5.3 The gene identification results or examination results are traceable to the recognized gene sequence.

6.6 Externally provided product and service
6.6.2 a) The purchase documents shall include the technical requirements for the performance of the services and supplies. 
6.6.2 b) The laboratory shall give priority in its selection to the products whose suppliers have already obtained product certification and/or quality management system certification. The laboratory may also qualify suppliers through investigation or field survey to prove the organizational competence and technical competence of suppliers and shall keep the qualification records.
6.6.2 c) The laboratory shall develop documents for the verification of all steps, including whether the molecular biological reagents and analysis software satisfy the expected performance and shall especially carry out technical acceptance check of the important supplies, reagents and consumables that affect the quality of results. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The reagents used for pretreatment of gene amplification shall not contain pure or biochemical analysis reagents that interfere in the test results. Where applicable, extracted buffer or solution shall be sterilized properly prior to use. The laboratory shall follow the pretreatment tips or reagent user instructions (including the information on the stability of the reagent to sound, light, heat and chemical substance) and formulate corresponding records. 	Comment by YF: extraction	Comment by YF: of
The reagents prepared by the laboratory shall be labeled with reagent name, volume, solvent type, preparation and use date and or expiry date, tips on toxin and hazard or use limitations. The performance of the Taq polymerase/reaction premix/reagent kit/primers and probes shall be verified prior to use. The performance of primers shall pass the nuclei aid positive material and negative material verification with proof demonstrating the nature and sequence of the primer. 
6.6.3c)The laboratory (apart from special gene sequencing laboratory) shall give priority in its selection to accredited authoritative technical organization for the provision of sequencing service if it need sequencing after gene amplification.

7 Process requirements
7.1 Review of requests, tenders and contracts
7.1.1 Requirements including the methods used shall be specified with sufficient consideration of national laws & regulations and ethics & morals. They shall be documents and easy to understand; 
Where applicable, they shall include customer requirements or dynamic management of any difference and any change between the tenders and contracts.
Note: Gene amplification is an exploratory field. In practical testing, the next step testing work oftentimes need be determined on the basis of early testing results, which means the contract may be in a changing process. Therefore, the contract shall be managed on a dynamic basis.  
7.1.1 b) The laboratory shall determine the applicability of this technique to the customer specimen based on the information of customer specimen, such as specimen type and degree of specimen treatment.
7.1.6 When nuclei acid extraction or gene amplification cannot be fulfilled, the laboratory shall justify to the customer.	Comment by YF: nucleic
7.1.7a)The laboratory may allow the customer or its representative to reasonably enter the relevant area of the laboratory on the precondition of protecting the confidentiality of other customers information and also considering laws & regulations, specimen safety, personal safety and pollution prevention.

7.2 Method selection, verification and validation
7.2.1.1 The laboratory shall define the applicable scope of the test method, for instance some transgenic test methods specify that the specimens can only be unprocessed or processed but not contaminated with the DNA of other species. When using this method for accreditation, the laboratory shall fully consider these restrictions. 
7.2.1.3 Where necessary, the operating instructions shall specify the judgement methods, judgement basis and judgement results for the test results, including requirements for confirmation of process outcomes.	Comment by YF: 
Note: for instance, when proceeding to the next step operation, the previous step result (outcome) should be verified and judged. The judgment results shall be processed. 

7.3 Sampling
7.3.1 Certain test items involve special sampling. There shall be measures to protect individual privacy. 
Foe certain test items, the laboratory shall notify the requirements for the test items and factors affecting the test prior to the start of testing to guarantee the effective completion of the test. 	Comment by YF: for

7.4 Handling of test and calibration items
7.4.3The laboratory shall develop the specimen acceptance conditions on the basis of the test items, clearly present the requirements for the specimen and list the nonconforming specimen types and rejection conditions.
When receiving specimen, the laboratory shall conduct detailed check of its source, name, quantity and character. If abnormalities are found, or there is inconsistency with what is told or provided, the laboratory shall consult the client to verify in a timely manner and take records that are to be confirmed by the client with signature.
In terms of species examination, the physical properties of the specimen (including look, smell and texture) may be helpful in the identification of the species origin of the specimen and such inspection shall be conducted before the gene amplification test with all the relevant information recorded. If the analysis results of the physical properties don’t match the claimed species, the laboratory shall require the customer to explain the reasons. 
7.4.4 Due to the difference in testing purposes, the specimen may be sub-packed or transferred. Therefore, the laboratory shall have procedure to specify the requirements for the retention and use of the process/intermediate specimen, e.g. retention and use of intermediate specimen such as the nuclei acid extracted from the specimen and the product of gene amplification reaction.

7.5 Technical records
7.5.1 The laboratory shall have a procedure for ensure the safety and integrity of electronic records and conduct backup and antivirus processing periodically. There shall be specially authorized personnel to take responsibility for the retention, use, transmission, review and maintenance of electronic records. 	Comment by YF: ensuring	Comment by YF: conducting
The test records shall give the blank control, negative control and positive control test results in accordance with the requirements of the standards.

7.7 Ensuring the validity of results
7.7.1 The laboratory shall establish the quality control plan to specify the content, mode and person in charge of the implementation of external quality control and internal quality control activities. For internal quality control activities, the plan shall also give the result evaluation basis. If the test method specifies the internal quality control plan and procedure including specified limits, the laboratory shall strictly execute them. 
The content of the quality control activities shall cover all the accredited items and all the key testing personnel within 2 years. 

7.8 Reporting the results
7.8.1 For the adulteration test of the specimen, if the test method gives the detection limit, the report shall indicate the detection limit whether the result is “detected” or “not detected”.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]For transgenic testing, the report shall detail the target sequence type, e.g. “35S promoter: detected” or “glyphosate resistant transgenic: not detected” or “Bt-176: not detected” instead of only reporting “GMO free”. The latter expression would create ambiguity that all genetically modified ingredients have been tested.	Comment by YF: the target gene
7.8.2.1 g）If the conclusion cannot be obtained due to inadequate quality or quantity of the extracted nuclei acid or other technical reasons, the report shall clearly state it.

7.10 Nonconforming work
7.10.1 The laboratory shall develop the document on pollution handling. 	Comment by YF: for
7.10.1 c）Once pollution occurs, the testing work shall be immediately stopped and the impact on test results shall be evaluated. It shall be assured that all testing personnel are able to identify the occurrence of pollution and execute the nonconforming work procedure. 

7.11 Control of data and information management
7.11.3 b)The laboratory shall establish and implement the procedure for data protection and specify for the methods of data input or acquisition, data storage, data transfer and data processing and mode, quantity and time of backup and the antivirus means. 
7.11.3 d)The laboratory shall conduct periodic inspection to ensure the authenticity, integrity, confidentiality and security of data. At the same time, the laboratory shall incorporate data stored in the form of images, such as electrophoresis diagrams, into the data protection procedures.

8 Management system requirements
8.1Options
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]8.1.1 In view of the basic and forward-looking field of gene amplification testing, a management system corresponding to the scope of its activities shall be established.
8.3Control of management system documents (option A)
8.3.2 c)A procedure shall be established to describe how to alter and control the documents kept in the computer system, especially result processing software. 
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Note: In the field of scientific research, a large amount of data is collected through computer, and processed and summarized through computer software to output test reports. Computer software release, change (update) and control appears particularly important.
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