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Annual Review of Risk Assessment Made Under: 
Genetically Modified Organisms (Contained Use) Regulations 2014 

 
 
Department: Nuffield Division of Clinical Laboratory Sciences 

Radcliffe Department of Medicine 
 
Supervisor: Prof Stephen Hyde 
 
Ref No: CBGM14 
 
Title: Expression of mammalian, viral and marker genes in rodents 
 
 
The Risk Assessment has been reviewed:  YES 
Key aspects: identification of any potentially harmful effects, characteristics of the proposed activity, the severity 
of any potentially harmful effects, the likelihood of them occurring and disposal of waste and effluent. 
 
Appropriate containment measures have been confirmed: YES 
Complete attached containment levels/measures table 
 
Original containment level and risk classification remain valid: YES 
 
Classification and assignment of final control measures: 
Containment Level: CL1 
Risk Classification: 1 
 
 
Reviewed By:  
Date (YYYY-MM-DD): 
 
 
 
Prof Stephen Hyde 
2024-08-16 
 
 
Approved By Genetic Modification Safety Committee 
Agreed By One-Of DSO/BSO/HoD: 
Date (YYYY-MM-DD): 
 
 
 
Prof Stephen Hyde – NDCLS BSO 
2024-10-02 
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Approved by Head of Department 
Date (YYYY-MM-DD): 
 
 
 
Prof Deborah Gill – NDCLS HoD 
2024-10-02 
 
 
Next Review Due: 
Before end 2025 
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List Of Associated Transgenic Sequences: 
 
Common Reporter Genes: 
EGFP and similar proteins 
Luciferase and similar proteins,  
Beta-galactosidase and similar proteins 
Chloramphenicol acetyl transferase and similar proteins 
 
Bacterial Proteins 
Staphylococcus aureus Cas9 (saCas9) and similar proteins along with associated 
gRNA and similar sequences. 
 
Mammalian ion channels/transporters proteins: 
Cystic fibrosis transmembrane conductance regulator (CFTR),  
ATP-Binding Cassette, Sub-family A, Member 3 (ABCA3) 
 
Mammalian secreted proteins:  
Immuno-globulins,  
alpha-1 anti trypsin (SERPINA1), 
surfactant protein A to D (SFTPA-SFTPD) 
Alpha-feto protein (AFP) 
 
 
Risk Assessment Users & Supervisor During Year To Review Date 
Stephen Hyde 
Emily Castells (Stephen Hyde) 
Marina Cerezuela (Stephen Hyde) 
Hamid Dolatshad (Stephen Hyde) 
Kamran Miah (Stephen Hyde) 
Eoin Mac Reamoinn (Stephen Hyde) 
Aimee Ruffle (Stephen Hyde) 
Gavin Turnbull (Stephen Hyde) 
Stephanie Jones (Stephen Hyde) 
Shahzaib Tariq (Stephen Hyde) 
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Table 1a Containment measures applicable to contained use involving micro-organisms in 
laboratories  

Containment Measures Containment Levels 
CL1 CL2 CL3 CL4 

Facilities 
1 Laboratory suite: isolation1 not required not required required required 
2 Laboratory: sealable for 

fumigation 
not required not required required required 

Equipment 
3 Surfaces impervious to 

water, resistant to acids, 
alkalis, solvents, 
disinfectants and 
decontamination agents 
and easy to clean 

required for any 
bench 

required for any 
bench 

required for any 
bench and floor 

required for any 
bench, floor, 
ceilings and 
walls 

4 Entry to laboratory via 
airlock2 

not required not required required where 
and to extent 
the risk 
assessment 
shows it is 
required 

required 

5 Negative pressure relative 
to the pressure of the 
immediate surroundings 

not required not required required except 
for activities  
where 
transmission 
does not occur 
by the airborne 
route 

required 

6 Extract and input air from 
the laboratory must be 
HEPA filtered 

not required not required HEPA filters 
required for 
extract air 
except for 
activities  
where 
transmission 
does not occur 
by the airborne 
route 

HEPA filters 
required for 
input and 
extract air3 

7 Microbiological safety 
cabinet/ enclosure 

not required required where 
and to extent 
the risk 
assessment 
shows it is 
required 

all procedures 
with infective 
materials 
required to be 
contained 
within a 
cabinet/ 
enclosure 

required, and 
all procedures 
with infective 
materials 
required to be 
contained 
within a 
cabinet/ 
enclosure 

8 Autoclave required on site required in the 
building 

required in the 
laboratory 
suite4 

double ended 
autoclave 
required in 
laboratory 
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Containment Measures Containment Levels 
CL1 CL2 CL3 CL4 

System Of Work 
9 Access restricted to 

authorised personnel only 
not required required required required (via 

airlock key 
procedure) 

10 Biohazard sign on door not required required required required 
11 Specific measures to 

control aerosol 
dissemination 

not required required so as 
to minimise 

required so as 
to prevent 

required so as 
to prevent 

12 Shower not required not required required where 
and to extent 
the risk 
assessment 
shows it is 
required 

required 

13 Protective clothing suitable 
protective 
clothing 
required 

suitable 
protective 
clothing 
required 

suitable 
protective 
clothing 
required; 
footwear 
required where 
and to extent 
the risk 
assessment 
shows it is 
required 

complete 
change of 
clothing and 
footwear 
required before 
entry and exit 

14 Gloves not required required 
where and to 
extent the risk 
assessment 
shows they are 
required 

required required 

15 Efficient control of disease 
vectors (eg rodents and 
insects) which could 
disseminate GMMs 

required where 
and to extent 
the risk 
assessment 
shows it is 
required 

required required required 

Waste 
16 Inactivation of GMMs in 

effluent from hand- washing 
sinks and showers and 
similar effluents 

not required not required required where 
and to extent 
the risk 
assessment 
shows it is 
required 

required 

17 Inactivation of GMMs in 
contaminated material and 
waste 

required by 
validated 
means where 
and to extent 
the risk 
assessment 
shows it is 
required 

required by 
validated 
means 

required by 
validated 
means, 
with waste 
inactivated 
within the 
laboratory suite 

required by 
validated 
means, with 
waste 
inactivated 
within the 
laboratory 
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Containment Measures Containment Levels 
CL1 CL2 CL3 CL4 

Other Measures 
18 Laboratory to contain its 

own equipment 
not required not required required, so far 

as is 
reasonably 
practicable 

required 

19 An observation window or 
alternative is to be present 
so that occupants can be 
seen 

required where 
and to extent 
the risk 
assessment 
shows it is 
required 

required where 
and to extent 
the risk 
assessment 
shows it is 
required 

required where 
and to extent 
the risk 
assessment 
shows it is 
required 

required 

20 Safe storage of GMMs required where 
and to extent 
the risk 
assessment 
shows it is 
required 

required required secure storage 
required 

21 Written records of staff 
training 

not required required where 
and to extent 
the risk 
assessment 
shows it is 
required 

required required 

 
1 “isolation” means, in relation to a laboratory, separation of the laboratory from other areas in the same 
building, or being in a separate building. 
 
2  Entry must be through an airlock which is a chamber isolated from the laboratory. The clean side of the 
airlock must be separated from the restricted side by changing or showering facilities and preferably by 
interlocking doors. 
 
3 Where viruses are not retained by the HEPA filters, extra requirements will be necessary for extract air. 
 
4  Where the autoclave is outside the laboratory in which the contained use is being undertaken, but within 
the laboratory suite, there must be validated procedures for the safe transfer of material into that autoclave, 
which provide a level of protection equivalent to that which would be achieved by having an autoclave in that 
laboratory. 
 
 
 
 
 
 
 
 
 
 
 
Table 1b Containment measures applicable to contained use involving micro-organisms in 
plant growth facilities (to be read with Table 1a)  
 
Omitted as not relevant to NDCLS activities 
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Table 1c Containment measures applicable to contained use involving micro-organisms in animal 
units (to be read with Table 1a)  

Containment Measures Containment Levels Additional / 
Modification CL1 CL2 CL3 CL4 

Facilities 
1 Isolation of animal unit1 required 

where and to 
extent the 
risk 
assessment 
shows it is 
required 

required required required modification 

2 Animal facilities2 
separated by lockable 
doors 

required 
where and to 
extent the 
risk 
assessment 
shows it is 
required 

required required required additional 

3 Animal facilities (cages, 
etc) designed to facilitate 
decontamination 
(waterproof and easily 
washable material) 

required 
where and to 
extent the 
risk 
assessment 
shows it is 
required 

required 
where and 
to extent the 
risk 
assessment 
shows it is 
required 

required required additional 

4 Floor, walls and ceiling 
easily washable 

required 
where and to 
extent the 
risk 
assessment 
shows it is 
required 

required for 
floor 

required for 
floor and 
walls 

required for 
floor, walls 
and ceiling 

Modification 

5 Appropriate filters on 
isolators or isolated 
rooms3 

not required required 
where and 
to extent the 
risk 
assessment 
shows it is 
required 

required required additional 

6 Appropriate barriers at 
the room exit, and at 
drains or ventilation duct 
work 

required required required required additional 

7 Animals kept in 
appropriate containment 
facilities, such as cages, 
pens or tanks but not 
isolators 

required 
where and to 
extent the 
risk 
assessment 
shows it is 
required 

required 
where and 
to extent the 
risk 
assessment 
shows it is 
required 

required 
where and 
to extent the 
risk 
assessment 
shows it is 
required 

required 
where and 
to extent the 
risk 
assessment 
shows it is 
required 

Additional 

8 Animals kept in isolators not required required 
where and 
to extent the 
risk 
assessment 
shows it is 
required 

required required modification 

1 “animal unit” means a building, or separate area within a building, containing an animal facility and other 
areas including changing rooms, showers, autoclaves and food storage areas. 
 
2 “animal facility” means a facility normally used to house stock, breeding or experimental animals or one 
which is used for the performance of minor surgical procedures on animals. 
 
3 “isolators” means transparent boxes where small animals are contained within or outside a cage; for 
large animals, isolated rooms may be more appropriate 
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.' F' Risk Assessment made under the Genetically Modified Organisms O ̂(nf\r (Contained Use) Regulations 2000 

- t( 
4 F F

FOR TIIE GENERATION, BREEDING OR USE OF TRANSGENIC
ANIMALS cBcu rr

Department: N.;fftO bepnA1r116l.1r 6e Ctrr..rrc-r'tr- C*ffioAnrot{y *grlr.g

Supervisor: \ SC +lvrg

Rjuno htNA + f€p["l+nN Dglecn,e 4!elrsl.g*L /ezrtaf< &Ass"^rc* 4 
-r4gtern 

.tt. 6a.€s (,tmo,*f)
\rrhuu [g hvtpcsone> l\fb P.rDe.-,rs

Type of animals involved: Hrcr ttrtusrq;

Describe how the transgenic animal was/will be produc d.: (eg micro injection, transfeaion ofembryonic stem cells, viral vector).

Rrtsxu }r.rA + {e*..r.61io* Drr^rrr* "her.e'lqr. /Fn { , $A D6Lrv€A} ytem".s Cc. Ame"oaT'

If new genetic material is incorporated into the animals, state source of the genetic material:"16t"r:rs:ff 
Do*.r* erA D^tA a,\,t-Y

Is the genetic material capable of horizontal transmission other than as a chromosomalelement?

Nb

Summarise the modification? @ive detaits of the insened/deleted gene, including lotown or speculativegene funaion or ffect, how gene is modified and the expression system. For multi-component systen,continueluse a separate page, if necessary).

56r ftPPa.ft< |

Titte and Outline Description of Projecfi EMmnq sF Hrtxl^*o*ntl drRlr- * H,tnrca, Gouss lu Qom,A

what effect is the modification likely to have on the transgenic animal? @ive fug detaits, wherelotown state efrect of mutati.on/damage/over-exp-ression etc of the geni in tne donor species, for btock-outs give
Trrriirr! 

effect of losing the gene, consider itso whether iny pliyri*t or behaviiurat changes are tikeiy to

9g rtqaslx f



If the animal were to escape could it
- have any selective advantage over the wild type population?

N}o

- result in problems associated with transmission of manipulated genes to other animals?
Na

- cause any particular problems/adverse effects to the environment?
NO

If the lpnsgenic animal were to bite or scratch someone could the modification lead to any
additional risks to humans compared to a bite or scratch from a wild type animal? (tf yes,
please descibe). 

frlO

The transgenic animals will be held at:

Animal Containment Level 2 3 lptease circle)

Are any additional control measures required? (tf yes, prease specify eg isolator)

No

Give location where animals will be held and procedures will be undertaken:
IG D*,*** ttett.",L + Sqe.o.l-c.frc le0npftt.xrrs 6f- -(RE d-rrusrttr d'\P Oefd\fD

Bt"e,gl..rrl-,- s€VkJrc€< . o.cfArrb
Is the transgenic animal as safe in the containment facility as any recipient or parental
(ie wild type) organisms?

TYESINO
Notes \--l

(I) In order to undertake the work detailed above the requirements of the Animats (Scientific Procedures) Act
1986 must also be met. A Proiect Licence and Personal Licence witl be required. If necessary, investigators
should contact Veteinary Semices forfunher details.

(2) The person responsible for the day to day care of the animals in the hotdingfacitity must be informed that
transgenic animals are being used and relevant health and safety information provided.

(3) AU carcasses and tissue waste mast be disposed of by incineration as clinical waste. The use of surplus
animals for other purposes must be risk assessed. Carcasses, tissues or surplus animals must not be used as
feedstuffs for other animals.

Signature: Date :  r g  J r  lmo
Risk proved by Genetic Modification Safety Committee YesEt_-

Signature: Date :  ta . " t . { .1ad
Dapc <y(Biological Safety Officer)

Permission granted by Head of Department for project to be undertaken

oQ<. 
F l r

Assessed By:

Signature:

(Head of Department)

Date:7il/^



Table 1a: Containment Measures for Activities involving GMMs in Laboratories
Where a item is listed as "may be required" this indicates the item to be an option at that particular containment level and
its requirement should be determined by the risk assessment for the particutar activity concerned. Delete no or yes as
indicated by risk assessment.

Containment Measures Containment Levels

,| ) 3 4

Isolated laboratory suite 6*"q""fr11 not required required required

laboratory sealable for fumigation iot requireo) not required required required

Surfaces impervious, resistant and easy to
clean

Gq"tr"d f"li
w!-;

required for
bench

required for bench
and floor

required for
bench, floor,
ceiling and walls

Entry to lab via airlock @@ not required may be required
no / yes

required

Negative pressure relative to the pressure
of the immediate surroundings

6,;q"i.A may be required
no / yes

required required

HEPA filtered extracr and input air (
.  . !

not requlredj
1 '

! --/

not required required for
extract

required for
input and extract

Microbiological safety cabinet/enclosure @iryg may be required
no / yes

required required
(class 3)

Autoclave
-r.wir.a 

* r9t required in the
building

required in the lab
suite

required in lab
(double ended)

Access restricted to authorised personnel fir.qui."); required required required

Specified measures to control aerosol
dissemination

required so ils to
minimise

required so as to
prevent

required so as to
prevent

Shower g:9 not required may be required
no / yes

required

Protective clothing fui,"ur.-\
protective \
clothing requirqlr

suitable
protective
clothing required

suitable protective
clothing required

complete change
of clothing and
footwear

Gloves €@ may be required
no / yes

required required

Control of disease v@tors (eg rodents,
insects) which could disseminate GMMs

may be required
no / fles)

required required required

Specified disinfection procedures in place may be reouired
no-1ffi

required required required

Inactivation of GMMs in effluent from
handwashing sinks, showers etc

1l, r"quit\, not required may be required
no / ves

required

Inactivation of GMMs in contaminated
material and waste

f....requiraui*f
. validated means J

required by
validated means

required by
validated means

required by
validated means

Laboratory to contain its own equipment
-not 

required\ not required required required

An observation window or alternative so
that occupants can be seen ffY,be 

required
lno ) /  yes

may be required
no / yes

required required

Safe storage of GMMs
,mqy.be required
nol i yes

required required secure storage
required

Written records of staff training may be required
no / yes

required required

CLASSIFICATION cLASs 1 ) CLASS 2 CLASS 3 CLASS 4



table ic: Containment Measures for Activities involving GMMs in Animal Units - TABLE la TO
BE COMPLETED WITH THE FOLLOWING ADDITIONS/MODIFICATIONS:

Where a item is listed as "may be required" this indicates the item to be an option at that particular containment level and
its requirement should be determined by the risk assessment for the particular activity concerned. Delete no or yes as
indicated by risk assessment.

Containment Measures Containment Levels Addition/
modification

1 t 3 4

Isolation of animal unit
(note l)

may be reouired

@ l  y " r '
required required required modification

Animal facilities (note 2)
separated by lockable doors

may be reouired
@ - l  y e s '

required required required addition

Animal facilities (cages etc)
designed to facilirate
decontamination
(waterproof and easily
washable material)

may be required
no rqf*

may be required
no / yes

required required addition

Floor and/or walls and
ceiling easily washable

may be required
no / de3)

required for
floor

required for
floor and walls

required for
floor, walls and
ceiling

modification

Appropriate filters on
isolators or isolated rooms
(note 3)

may be required
no / yes

required required addition

Incinerator for disposal of
animal qfcasses

6ffi !o'be'\ required to be
accessible

required to be
accessible

required to be
on site

addition
@ssibt_e_ I

Appropriate barriers at the
room exit, and at drains
and ventilation duct work

@ required required required addition

Animals kept in appropriate
containment facilities, such
as cages, pens, tanks or
isolator

may be reouired*-r@ may be required
no / yes

may be required
no / yes

may be required
no / yes

addition

Notes
l. "Animal unit" means a building, or separate area within a building, containing an animal facility and other areas

such as changing roonx, showers, autoclaves, food storage areas etc.

2' nAnimal facility" means a facility normally used to house stock, breeding or experimental animals or one which
is used for the performance of minor surgical procedures on animals.

3. "Isolators" means transparent boxes where small animals are contained within or outside a cage; for large animals,
isolated rooms may be more appropriate.
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Appendix II: Delivery Methods

Vector:
Plosmid DNA
Replicotio n def ective odenovirol vectors

Method(s):
fntrovenous injection (typicolly s200pl).
fntroperitoneol injection (typically s2ml).
fntromusculqr injection (typicolly s5OUl/ site, 2 sites).
Subcutqneous injection (typicolly s0.5ml, 2 sites).
Orolly by inclusion in diet, drinking woter or by gavage (typicolly :4OOpl).
To the oirwoys vio the nostrils (typicolly s150pl).
fntrotrqcheol instil lqtion (typicolly s150pl).

Vector:
Plqsmid DNA

Method(s):
Exposure to o fine mist (typicolly <150p1 deposition).

{


