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Additional information requested in RIVM communication of January 19th 2017 

Molecular characterization OX513A 

Q1. The experimental data contained in the submission support the conclusion that backbone 
sequences of vector pOX53A are absent in genetically modified Aedes aegypti 0X513A, but do not 
exclude this possibility completely. Therefore data are requested that demonstrate the absence of the 
bla gene in 0X513A Aedes aegypti by using PCR targeting the bla gene, by Southern analysis or by 
sequencing. 

Standard Operation Procedures 

Q2. Is it correct that within the rearing unit (male) mosquitoes are always reared and kept in their 
primary containers and that no activities with mosquitoes are performed in the rearing unit outside 
of the primary containers? If activities with mosquitoes outside of the primary container are 
performed in the rearing unit, these should be addressed in the SOPs. 

Q3. The SOPs and ASL-2 mention that records should be kept on inadvertent escape within rearing 
units. Please indicate whether it can be concluded from these records that containment within the 
rearing units is adequate. 

Q4. What extra measures are taken to prevent access to the rearing unit by unauthorized persons or 
to prevent vandalism, such as a fence? 

Q5.  Which measures are taken to safeguard the stability of the mobile rearing unit, for example in 
case of hurricanes? 

Q6.  In several SOPs there is reference to inactivation of biological material by freezing or chemical 
decontaminants before material is discarded. Please indicate if efficacy of decontamination and 
inactivation has been validated. 

Q7. Please indicate whether dead insects remaining after cleaning of cages are frozen before they are 
treated as waste, like is done for all other biological material. 

Q8. It is noted that not all SOPs have yet been adjusted for use in Saba, for example who will be 
contacted in case of an accident or injury (the Saba Department of Agriculture, Hygiene & Vector 
Control?), how room/area decontamination will take place, whether an air curtain or an inner door 
will be used etc. Please indicate if and when these SOPs will be adjusted. 

Q9.  It is mentioned that in some mobile rearing units an air curtain is fitted above the entrance door 
to the rearing room. Is the air curtain instead of an inner door in agreement with ACL-2? 

Q10.  Which measures are taken to prevent spillage of tetracycline stocks from the rearing unit into 
the environment? 

Q11.  In part B 1.4 it is stated that conditions for transit via St Maarten will need to be explored with 
local regulatory officials of Saba and St Maarten, and has been identified with Saba legal affairs 
officials. This may require support from RIVM for attestation of adequate containment of 0X513A in 
transit. Which support of RIVM is meant? 
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Q1. 

The experimental data contained in the submission support the conclusion that backbone 
sequences of vector pOX53A are absent in genetically modified Aedes aegypti 0X513A, but do not 
exclude this possibility completely. Therefore data are requested that demonstrate the absence of 
the bla gene in 0X513A Aedes aegypti by using PCR targeting the bla gene, by Southern analysis or 
by sequencing. 

See study report SR-00043 Ed1a CONFIRMATION OF ABSENCE OF THE BLA AMP[R] GENE IN OX513A 
AEDES AEGYPTI Effective Date: 13 March 2017. 
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Figure 1. Schematic diagram of the pOX513 plasmid DNA indicating the positions of the hybridization probes used 
for the Southern blot. 

Figure 2. Schematic diagram of the OX513A-rDNA showing the position of the restriction sites used and the 
expected fragment on the Southern blot. 
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Figure 4. bla gene detection. Southern Blot using probe annealing to the bla amp [R] sequence showing the 
presence of the gene in the pOX513A plasmid DNA (11.9 kb) and the Control strain while confirming its absence 
in the OX513A and wild-type Ae. aegypti. Equivalent amounts of DNA in gene copy number were run for all 
samples. 

9 REFERENCE TO LOCATION OF RAW DATA 

Lab book OX284 

10 DISCUSSION AND CONCLUSIONS 

The results of the control Southern blotting using the tTAV hybridisation probe (Figure 3) show single bands 
matching the expected size in the pOX513 plasmid DNA, the archival control strain, and OX513A which all have 
the tTAV gene inserted, while no tTAV sequence is detected in the wild-type gDNA, confirming the integrity of the 
gDNA samples. The more intense band observed in the archival control strain compared to the one in OX513A is 
the result of the two tTAV hybridisation sites characterised in this strain while in OX513A the tTAV construct is 
present in a single copy.  
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Q2 

Is it correct that within the rearing unit (male) mosquitoes are always reared and kept in their 
primary containers and that no activities with mosquitoes are performed in the rearing unit outside 
of the primary containers? If activities with mosquitoes outside of the primary container are 
performed in the rearing unit, these should be addressed in the SOPs. 

The eclosion stage is the emergence of the flying adult insect from the pupal case and takes place 
entirely in the release device as described in TD-SOP-00294 Male Eclosion in Release Device.  Following 
eclosion, release devices are transported to the outdoor release points and adult male OX513A are 
released as per TD-SOP-00295 OX513A Releases.  The adult flying stages of male OX513A are thus not 
handled outside of the primary containers.  

The process flow from egg receipt and storage to release is illustrated in Figure 4, OX513A Technical 
Dossier Part B, and as OX513A moves through the production process during egg, larvae and pupal 
stages, the points at which OX513A of any life stage is transferred to different primary containers 
requires the appropriate application of cleaning procedures to minimise the unintended transfer of 
viable material.  This is currently addressed through training activities as referenced in HS-SOP-00061 
Rearing Unit Biosafety Procedures where reference is made to COR-SOP-00013 Training Procedures.   

As noted in Q8, final adjustment to existing SOPs and the development of final project specific SOPs 
for Saba will be undertaken as a matter of priority once a confirmation of the project is established 
through contractual agreement between Oxitec and the government of Saba.  Once project specific 
SOPs are developed, a review of OX513A transfer control points will be made, and specific cleaning 
procedures will be explicitly referenced to ensure clarity.   

Note: In the OX513A Technical Dossier Part B dated September 2016 v.1, reference is made to 00042 
OX513A Egg Hatching for Release within 00013_02 OX513A Egg Receipt and Storage (Section 2.3 
Process Completion); this is incorrectly noted and reference should read TD-SOP-00194 OX513A Egg 
Hatching - For Release. 
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Q3 

The SOPs and ACL-2 mention that records should be kept on inadvertent escape within rearing units. 
Please indicate whether it can be concluded from these records that containment within the rearing 
units is adequate. 

Reference is made in SOPs HS-P-00057 Rearing Unit Emergency Procedures Policy; and HS-SOP-00061 
Rearing Unit Biosafety Procedures to possibilities for inadvertent release and are intended to report 
on any obvious breeches of containment that staff become aware of during routine operations, either 
through accidental or deliberate means (vandalism etc).  The record keeping requirements are not 
however explicitly referenced, and it is thus proposed that the above noted SOPs are amended to 
specifically reference controlled records to be maintained in the case an inadvertent release is 
detected.  These records would be intended to represent obvious breeches of containment such as 
damaged primary containers (for example) potentially arising from an incident involving human error, 
or equipment failure.  These records may not capture less obvious breeches of containment.  To 
provide a more conclusive and direct measure of the adequacy of containment in the primary 
containers, it is proposed that an adult trap(s) be placed in the lobby area of the mobile rearing unit 
and that an SOP and associated record keeping requirements be developed to detail required 
maintenance and record keeping requirements.  In addition to stipulating daily inspection and 
recording requirements, the supplementary SOP would define parameters which would trigger an 
investigation and any subsequent corrective actions. 

As noted in Q8 final adjustment to existing SOPs and the development of final project specific SOPs 
for Saba will be undertaken as a matter of priority once a confirmation of the project is established 
through contractual agreement between Oxitec and the government of Saba.   
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Q4 

What extra measures are taken to prevent access to the rearing unit by unauthorized persons or 
to prevent vandalism, such as a fence? 

The Standard Operating Procedure HS-SOP-00061 Rearing Unit Biosafety Procedures, specifies in 
Section 4 Containment, point 4.1 that the rearing unit is only accessible through a locked door or 
coded lock and accessible only to a limited number of authorised personnel. 

It is additionally proposed that when project specific SOPs are produced for the proposal in Saba as 
noted in Q8, provision for appropriate signage at the exterior entrance/exit doors to the rearing unit, 
which are visible from the outside, be incorporated into the project specific rearing unit biosafety 
procedures SOP.   It is proposed that the exterior signage indicate “authorised personnel only” or 
equivalent in any applicable local languages, and that an emergency contact number be provided on 
the exterior signs. This will mitigate the risk of entry by unauthorised personnel such as unscheduled 
visitors whom would be otherwise be unaware of any restrictions on entry. 

It is also proposed that when project specific SOPs are produced, it is explicitly clarified in the project 
specific equivalent to SOP HS-SOP-00059 Rearing Unit Entry and Exit, that the doors are locked at the 
end of the day and that the intruder alarm be set as is stated in HS-P-0057 Rearing Unit Emergency 
Procedures Policy point 5.5. 

The inclusion of a perimeter security fence with a lockable gate around the mobile rearing unit, 
combined with an intruder alarm would be a reasonable means to prevent unauthorised entry of 
persons whom may have intent to vandalize or commit malicious acts, for example, if this was deemed 
a risk.  The need for any additional security measures such as a perimeter fence will be addressed 
through dialogue with local government and informed as community outreach and engagement 
activities are undertaken.  As Saba does have an uncharacteristically low crime rate (personal 
communication with local public health and government communications officials), site security 
measures will be put in place appropriate to the community, and as recommended by local 
government. 

THIS DOCUMENT CONTAINS NO CONFIDENTIAL BUSINESS INFORMATION



OXITEC March 23th, 2017 

Q5 

Which measures are taken to safeguard the stability of the mobile rearing unit, for example in case 
of hurricanes?  

The mobile rearing unit is to be fixed using a system similar to that in Figures 1 A and B.  This is intended 
expressly to provide stability of the mobile rearing unit in adverse weather conditions such as 
hurricanes.  Figures 2 A and B represent the current installation of these features in the Cayman Islands 
mobile rearing unit.  A site survey will determine if the exact profile in Figure 1 A and B will be possible 
given the site features such as soil/rock type etc.  If the exact profile presented below is not possible 
due to site specific considerations, the Oxitec engineering team will present an alternative design to 
local planning officials in Saba which will similarly provide the required stability.  

A 

Figure 1A.  Details of mobile rearing unit (MRU) anchoring system. End wall feature (A) is a footing supporting 
a filled concrete block wall running the width of the MRU at each end of the MRU.   
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B 

Figure 1B.  Details of mobile rearing unit (MRU) anchoring system.  Column support feature (B) is a footing 
which supports each of 2 single columns in approximately the middle along the length of the shipping 
container on each side. 

THIS DOCUMENT CONTAINS NO CONFIDENTIAL BUSINESS INFORMATION



OXITEC March 23th, 2017 

A. 

B. 

Figure 2.  Current mobile rearing unit (MRU) anchoring system installation in Grand Cayman.   End wall feature 
(A) and column feature (B).
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Q6.  In several SOPs there is reference to inactivation of biological material by freezing or chemical 
decontaminants before material is discarded. Please indicate if efficacy of decontamination and 
inactivation has been validated. 

Please find attached report SR-00042 ED 1.a Biological Waste Process Validation for Aedes aegypti.  It 
is reported that quantities of approximately 10,000 OX513A eggs, and approximately 5,000 OX513A 
adults were subject to separate freezing treatments at below -15°C for 2 time points; 7 hours, and >12 
hours.  In all cases, no viable OX513A adults or eggs were observed following treatment.  
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Q7 

Please indicate whether dead insects remaining after cleaning of cages are frozen before they are 
treated as waste, like is done for all other biological material. 

Dead insects remaining after cleaning of eclosion/release devices (“cages”) are frozen at -15°C or 
colder for ≥ 12 hours and are treated as biological material as described in section 2 Disposal of Insect 
Waste in HS-SOP-00053 Cleaning and Waste Procedures, and also referenced in Section 3 Waste 
Disposal in HS-SOP-00061 Rearing Unit Biosafety Procedures. It is proposed that when project specific 
SOPs are developed for Saba as noted in Q8, specific reference to post release treatment of release 
devices be made in order to avoid misinterpretation.    
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Q8 

It is noted that not all SOPs have yet been adjusted for use in Saba, for example who will be 
contacted in case of an accident or injury (the Saba Department of Agriculture, Hygiene & Vector 
Control?), how room/area decontamination will take place, whether an air curtain or an inner door 
will be used etc. Please indicate if and when these SOPs will be adjusted. 

Final adjustment to existing SOPs and the development of final project specific SOPs for Saba will be 
undertaken as a matter of priority once a confirmation of the project is established through 
contractual agreement between Oxitec and the government of Saba.   

Finalisation includes adjustments to biosecurity SOPs such as decontamination protocols, elements of 
which are currently addressed principally in HS-SOP-00053 Cleaning and Waste Procedures; HS-P-
00057 Rearing Unit Emergency Procedures Policy; and  00054_01 OX513A Hurricane Preparedness 
Policy.  As well, the project specific rearing unit design which includes physical biosecurity features 
such as the air curtain (addressed in Q9; see note below) will be finalised and a detailed floor 
plan/schematic diagram with all relevant engineering details will be provided for review by local 
authorities.  

At the time a project commitment is confirmed, overall project timelines and planning requirements 
will be established, and an assessment of all record-keeping and documentation requirements for the 
Quality Management System (QMS) and regulatory compliance will be identified.  As SOPs are 
developed or amended, consultation with local government will inform appropriate contact 
information in the event of any breech of compliance, or accident or injury, or other events identified 
through consultation, and documentation will be adjusted to reflect local government input and 
requirements.  Additionally, a project specific compliance plan for records will be developed to ensure 
records are readily available if needed for inspection by local authorities. 

Note: In HS-SOP-00061 Rearing Unit Biosafety Procedures, Section 4.4, there is reference to the 
potential fitting of an air curtain above the door entrance to the rearing room please see Q9 for 
additional clarification on details of this feature.   
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Q9 

It is mentioned that in some mobile rearing units an air curtain is fitted above the entrance door 
to the rearing room. Is the air curtain instead of an inner door in agreement with ACL-2? 

In HS-SOP-00061 Rearing Unit Biosafety Procedures, Section 4.4, there is reference to the potential 
fitting of an air curtain above the door entrance to the rearing room.  The language in the SOP may be 
somewhat vague in that it could be inferred that the air curtain is potentially in place of a door.  An air 
curtain as described would be in addition to a door, as a supplementary feature.  The integrity of 
containment would thus be enhanced by the addition of an air curtain above the existing physical 
containment provided by the door, thus would not alter the biosecurity profile of the passageway in 
the context of ACL-2. 
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Q10 

Which measures are taken to prevent spillage of tetracycline stocks from the rearing unit into the 
environment? 

In current operations the master tetracycline stock is stored as a powder in the freezer and a 10 mg/ml 
working stock solution is made up as detailed in SOP 00039_02 Chlortetracycline HCl Working Solution 
Preparation at the time the larval rearing tray system is set up as detailed in SOP TD-SOP-00291 
OX513A Larval Rearing (Tray System).   Current practice represents a deviation from SOP 00039_02 in 
that only the required amount of stock tetracycline is prepared directly from the powder at the time 
the larval rearing trays are setup.   Concentrated stock is thus not retained in storage, and the most 
likely route of potential environmental exposure would be through accidental spillage of the working 
concentrations of 30/ug/ml in the larval rearing trays.  The spillage of a single tray (approximately 4.5 
litres) by human error in handling, albeit unlikely to occur, would be the most foreseeable scenario. 
In this case a general purpose spill kit would be used to absorb the spill.  The rearing unit itself also 
has features inherent to the containment design which would restrict the seeping of any spilled 
materials into the environment.  Additionally, for Chlortetracycline hydrochloride hazard statements 
under EC Regulation 1272/2008 are as follows: 

H315 Causes skin irritation 
H319 Causes serious eye irritation 
H335 May cause respiratory irritation 

Thus appropriate precautions are taken to minimize exposure to staff working with tetracycline stocks. 
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Q11 

In part B 1.4 it is stated that conditions for transit via St Maarten will need to be explored with local 
regulatory officials of Saba and St Maarten, and has been identified with Saba legal affairs officials. 
This may require support from RIVM for attestation of adequate containment of 0X513A in transit. 
Which support of RIVM is meant? 

Throughout the course of an OX513A Aedes aegypti suppression project, regular shipments of OX513A 
eggs (1-2 X per month) would be required from the UK to support the project activities in Saba.   It has 
been discussed with the Government Lawyer for Saba, that upon local approval of a project, it would 
be necessary to undertake a review of the regulatory requirements in St Maarten regarding the transit 
of viable GM mosquito eggs via St Maarten to Saba by air.  This would be required as the most likely 
shipping route is either from the UK or Continental Europe by air direct to St Maarten, and further 
moving on to Saba by air transit.  If a transit permit or a similar form of regulatory permission is 
required for the transit of the shipment via St Maarten, it could be anticipated that demonstration of 
adequate containment measures will be a requirement of an application. If an application or transit 
permission is applicable, the regulatory authority may not have experience with GMO containment 
measures.   

If a project was approved, and a contractual agreement was established between Oxitec and the 
government of Saba, Oxitec will work with the Saba government Lawyer to establish specific 
requirements, and at that time, containment and packaging specifications may be proposed.  A review 
by RIVM of any proposed containment and packaging specifications to be used for the air transit of 
OX513A eggs, and any technical recommendations on packaging, may be of assistance to St Maarten; 
this is however speculative and will be informed though dialogue with officials in St Maarten and Saba 
if a project contract is secured. 
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