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Introduction
This is a report of the series of pilot studies which were identified at the Cleft Lip and Palate Gene Bank Workshop in March 2007 in order to inform the design of a cleft lip and palate gene bank. The pilot studies were funded by the Craniofacial Society of Great Britain and Ireland and were carried out in the period between August 2007 and August 2008. They were undertaken within the Lifecourse, Epidemiology and Population Oral Health research group at the Department of Oral and Dental Science, University of Bristol.
Overview
This report is in six sections, the first deals with the qualitative studies carried out to explore the ethical issues in developing a gene bank. These studies have determined how and when to approach families to ask for consent; what consent families are happy to provide and what ethical concerns they have; the acceptability of providing a tissue sample and other samples such as sperm. 
The second section reports on sample collection of blood and saliva to examine potential methodology.  
The results of a series of laboratory based studies concerned with sample processing are reported in section 3. This section looks at alternatives to ‘traditional’ DNA collection such as suction products at the time of the operation; establishing an optimal protocol for the processing of very small blood samples to create cell lines; investigating how long collected samples can be left before they deteriorate; how to handle other samples such as skin cells that could be transformed into cell lines.

Section 4 of this report relates to protocol development and is based on the results of the above studies and protocols used by others. Protocols which have been developed in this instance include those for information sheets and consent forms and questionnaires to gather family history and environmental data.  

Section 5 examines the support needed by cleft centres in obtaining consent for samples and administering questionnaires.  
The final section reports on processes for ethical approval. The cleft gene bank requires Local Research Ethics Committees (LREC) support for these pilot studies and Multi-Centre Research Ethics Committees (MREC) support to be established in a multi-centre collaboration.
1. Qualitative studies

Introduction

The birth of a child with a cleft evokes a range of parental reactions including guilt, shock and avoidance (Dolger-Hafner M, 1997) . Parents’ coping mechanisms vary depending on their own age, the extent of the cleft,  their existing knowledge of clefts (Riski, 1991), and their pre-existing coping style.  
The child will receive treatment from a multidisciplinary team and will undergo a number of surgical procedures, starting in infancy.  Each of these procedures has social, emotional and health implications.  The burden of care for the child and family may be considerable. There will be initial concerns about feeding and the implications of prospective surgery.  Physical signs such as scarring and altered speech may have a life-long impact on both child and family (Strauss, et al., 1988).  Although major psychosocial problems are not the norm (Hunt, et al., 2005), childhood behavioural problems, depression and / or anxiety may be associated with a cleft. 
Those born with clefts have a shorter lifespan and increased risk of mortality from all causes (Christensen, et al., 2004). It is therefore clear that the benefits to patients, NHS and society in general in providing answers to the question of aetiology of this birth disorder cannot be overstated. 

The Cleft Lip and Palate Association (CLAPA) (2008) and some researchers have identified concerns about research aimed at preventing this ‘birth defect’ despite perceived benefits.  There are issues as to when consent for this research is obtained, particularly if this is sought at a time when parents are still coming to terms with the diagnosis and the implications of potential surgery. Parents may not wish their child to have been born any other way, but may participate in research investigating congenital conditions if societal and individual benefits are clear, as seen in other neonatal research (Hoehn, et al., 2005).  Adults with orofacial clefting (OFC) may have accepted their visible difference, and the challenges associated with it (Patel and Ross, 2003).  Therefore research into the acceptability of this type of research and the optimum time to approach parents is therefore essential.

Some groups may, for cultural reasons, not wish to be involved in research of this nature.  In some cultures there are beliefs which ascribe alternative religious explanations for clefting (Weatherley-White, et al., 2005).  Participation in genetic biobanks is negatively influenced by ethnicity (Sanner and Frazier, 2007), parental age and educational attainment  (Romitti, et al., 1998).  Those who have received higher education, are white or who have a positive family history of a genetic disorder, are more likely to donate blood to a genetic biobank (Wang SS, 2001).  There is proven “loyalty” to cleft cohorts (Molsted, et al., 2005), but this has not been tested from birth to adulthood. 

Non- participation in gene banks introduces bias and decreases the power of any subsequent studies undertaken on the samples.  Although there is some evidence concerning attitudes towards genetic research for inherited conditions, and some understanding about motives for participating in clinical trials, there is a dearth of qualitative evidence identifying attitudes towards OFC research and the influence that background factors may have on participation.
Aims 

The aims of this study were to investigate:
· How and when to approach families to ask for consent

· What consent families are happy with and what ethical concerns they have regarding research of this type
· Acceptability of providing a tissue sample and other samples such as sperm samples
Materials and Methods
Participants
Recruitment of participants was purposive; parents of young children with OFC were approached on the basis that they had experienced receiving the diagnosis of cleft lip and palate and that their child had undergone at least one surgical episode.  These parents had real and valid experiences in this area, and were considered as ‘experts’ to be consulted, not necessarily representative of parents of the future that would be approached for inclusion.
Recruitment

Patients’ details were obtained from the South West Cleft Centre’s database and procedures were compliant with the Data Protection Act. One hundred eligible parents of patients were identified from the database, and the invitation letter was sent to them together with an introductory letter from the Director of the Centre. Inclusion criteria are listed in Table 1. 
Table 1: Inclusion and exclusion criteria for the study
	Inclusion Criteria 

Any parent of a child who:
	Exclusion Criteria

Any parent of a child who:


	· Was on the South West Cleft Centre database

· Was diagnosed with cleft lip and / or palate, submucous cleft or bifid uvula.

· Has undergone corrective and/or revision surgery

· Was between 6 months and 15 years of age.
	· Could not be contacted by telephone and who did not respond to written communication

· The cleft centre staff perceived had been overburdened by other research or other problems

· Has learning difficulties


For those parents who agreed to participate (n = 18) the introductory letter was followed by an information sheet for the study and a copy of the consent form.  Figure 1 describes the recruitment process: 
Figure 1: Flow diagram demonstrating recruitment process
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Ethical Considerations
Parents who agreed to participate in the study were invited to participate in focus groups and asked to return the consent forms.  Participants were reminded that they were free to withdraw from the study at any time.  All participants were informed that there were no direct benefits to themselves in taking part, but that the information gained from this study would be used to inform the development and establishment of a cleft lip and palate gene bank. 
All efforts were made to ensure that the focus groups were undertaken as sensitively as possible. Participants were reassured that if they divulged information which they later wished to be excluded from the study, they could do so.  They were informed of the researchers’ legal obligations to divulge certain information to the relevant authorities if it related to e.g. the Children’s Act or the Terrorism Act.

Participants were advised that if they had problems indicative of the need for counselling or support, they had the opportunity of a referral to the specialist psychological support group ‘Outlook’ (http://www.nbt.nhs.uk/services/surgery/outlook/default.htm) or to the national charity, ‘Changing Faces’ (http://www.changingfaces.org.uk/).  Advice about these and the online parents’ forum ‘Face Forward’ (http://www.faceforward.org.uk) was provided in a parental information leaflet.  There was opportunity at the end of each focus group for participants to ask individual or personal questions.

The confidentiality of participants was a prime concern during every stage of the study.  All personal information was removed during transcription: names were removed and replaced by initials, and all other identifiers (e.g. cleft centre staff) were anonymised.  Participants were reminded of the nature of confidentiality and requested to comply with these principles. The transcripts of the focus group discussions and all records of the focus groups were kept in locked filing cabinets and on a password-protected computer.  Where file sharing was required for transcription, the relevant parties signed a confidentiality form. All recordings of the focus group proceedings will be destroyed at the end of the study period as per the agreement with the Ethics Committee. 
The study was reviewed and approved by the Southmead Hospital Research Ethics Committee (Ref: 07/H0102/86).

Procedure
Five focus groups took place between March and April 2008.  Four of these were held at the Human Interaction Suite, University of the West of England (UWE), one focus group took place in the home of two participants to overcome access difficulties.  The mean length of time for each group was 1 hour, 16.6 minutes (actual times: 1 hour 29 min, 1 hour 17 min, 1 hour 12 min, 1 hour 3 min, 1 hour 22 min). The focus group discussions were recorded using a digital recorder, and transcribed verbatim using standard notation to denote e.g. overlapping speech, loud breaths, and variations in volume of speech. 

A psychology graduate with experience of running focus groups acted as facilitator and took notes. At the start of each group, researchers and group members introduced themselves and researchers confirmed consent with participants by reviewing study details to ensure they were fully informed of the benefits and risks of taking part and that consent forms were checked and signed.  Participants were then asked to complete a short questionnaire to determine demographic details and provide information about their child’s diagnosis and family history. This information was required to ensure that the study represented a cross-section of the population.  In all 16 parents participated (Table 2):
Table 2: Participants
	Group
	Initials / assigned no. of Participant
	Gender
	Relationship to child
	Child’s cleft type
	Ethnicity
	Socioeconomic group

	1
	C1*
	F
	Mother
	UCLP (son aged 10) and CP (son aged 6)
	White British
	II

	
	CLl
	M
	Father
	As above
	White British
	II

	
	S1
	M
	Father
	BCP
	White British
	II

	
	H1
	F
	Mother
	UCLP
	White British
	II

	
	A1
	F
	Mother
	BCLP
	White British
	III(N)

	2
	S2
	F
	Mother
	CP
	White Irish
	I

	
	A2
	F
	Mother
	UCL
	White British
	V

	3
	K3
	F
	Mother
	CP
	White British
	III(N)

	
	A3
	M
	Father
	UCLP
	White British
	I

	
	J3
	F
	Mother
	As above
	White British
	I

	
	S3
	F
	Mother
	UCLP
	White British
	I

	4
	N4
	F
	Mother
	UCLP
	White British
	I

	5
	C5
	F
	Mother
	CP
	Did not declare
	II

	
	Y5§
	M
	Father
	CP
	Chinese
	III(M)

	
	SC5
	F
	Mother
	As above
	Chinese
	III(M)

	
	J5
	F
	Mother
	UCL
	White British
	III(N)


*C1 was born with a cleft palate herself

§ Participant did not contribute verbally to the focus group

UCLP=Unilateral Cleft Lip and Palate, BCLP=Bilateral Cleft Lip and Palate, BCP=Bilateral Cleft Palate, CP=Cleft Palate, UCL=Unilateral Cleft Lip, BCLP=Bilateral Cleft Lip and Palate

Participants were invited to describe their experiences when they first learnt that their child had a cleft.  After this, a brief description of the processes involved in the construction of a ‘cleft gene bank’ was provided using a poster (Appendix 1). This created an openness in the agenda, informed participants of the questions to be addressed, provided a common framework for discussion in different groups and provided a sense of ‘focus’.  Discussions were semi-structured; open questions were followed by supplementary questions where necessary. The presence of the same researchers in each focus group meant that responses from different groups could be verified via such supplementary questions. 
Analysis of data

Analysis of the qualitative data was guided by grounded theory principles (Glaser and Strauss, 1967) and facilitated by the use of the computer program NVivo8 (2008).  The data were analysed without a priori themes as the research area was novel. Themes were derived from the transcripts, and sections of the text were named and coded for specific themes. New themes were created and existing themes were refined where necessary. 
Results

a) How and when to approach parents for consent
There were various emerging themes common to many parents which are similar to those described in the literature extant.  The main themes derived are shown in Figure 2, which represents how themes were inductively derived during the analysis. Some quotations are seen within this diagram, which have guided this analysis.
Figure 2: Background factors and how they interrelate
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Parents receiving the news that their child would be or had been born with a cleft experienced shock and felt overwhelmed.  These were two themes that were repeatedly seen, with many participants (n = 7) using the word ‘shock’ to describe their feelings at this time. Given that researchers from the gene bank would be likely to approach parents as soon after diagnosis as possible, it is important to emphasise the impact of parental emotions. This was summarised by a parent from group three:
“Our second child has, was born with a cleft lip and palate, quite a wide one, [date of birth], he was born at home so we didn’t know he had a cleft so it was all quite a traumatic time, I had a rapid labour and the midwife didn’t make it and so then suddenly it’s quite distressing, And we thought he was dead, you know we got this disfigured pale little child, so but then he had his lip done at 3 months and his palate done at 6 months which was very traumatic and traumatic for our daughter as well” (Female J3, Mother of a boy with UCLP diagnosed at birth)
Parents who received their child’s diagnosis by ultrasound scan at 20 weeks appeared to have two ways of looking at whether or not the advance notice was beneficial. Some of the present study group (n=2) reported that knowing was helpful as it gave them 20 weeks to prepare for the difficulties, as described by A3 and J3, but others found that this knowledge was followed by further investigations and concomitant pressures (real or perceived) of whether or not to proceed with the pregnancy. The differences between these two ‘groups’ needs further exploration.  As CL1  says, 
“I think it was the 20 week scan or thereabouts, um, and I think the first thing that is talked about is you are offered a termination” (Father to two boys; R1 with a cleft lip and palate, and R2 with a cleft palate only).

This disclosure met with shock and negative feelings from other group members. This was especially poignant for this family, as his wife, C1, had also been born with a cleft palate. Later another group member disclosed that she had a similar experience with an added time pressure as the diagnosis was given only two weeks before the legal cut-off point for termination. It was apparent that healthcare professionals had instigated consideration of termination of the pregnancy. 

“that’s when they did the amno [sic], because they said, they did that about 2 days after he was diagnosed because they said if we did want to terminate we only had 2 weeks left to be able to do it, so, you know, when we found out about J it was like boom, boom, boom, boom, boom, because it had to be done” (A1, mother of boy born with bilateral cleft lip and palate)
Others who received the diagnosis antenatally saw the assessments, including amniocentesis, showing parallels with the assessment for Down’s Syndrome. This adds weight to the diagnosis of cleft, with the potential for life-altering (e.g. Down’s) and life-threatening (e.g. Edward’s) syndromes mentioned by some as potential co-existing diagnoses. This was described as “horrendous” by N4, mother of a boy born with unilateral cleft lip and palate. However, the positives to antenatal diagnosis included the ability to prepare for the consequences of the cleft. One person described their situation, despite having the difficulties surrounding amniocentesis, in this way:

 “you can do a lot in 20- weeks whereas if you don’t know, that’s got to be a hell of a shock, you know, to just find out in 5 minutes, it’s a completely different story”  (A1)

This experience was shared by many participants, and the overwhelming feeling (n = 6) for those receiving a diagnosis antenatally, whether or not a termination of the pregnancy was mentioned or considered, was that parents appreciated ‘knowing’. 

Feeding difficulties were mentioned by many parents (n=6) recounting their experiences and this practical issue was seen as the major worry at this stage. These concerns may be reinforced by the need for the child to gain enough weight for the surgery (if this didn’t occur immediately after birth) as described below:

“then again I got told off for trying to breast feed, because I'd been expressing milk and feeding her, and topping it up with formula, I got told off for that because she was so thin, and the anaesthetist wasn’t happy, I just felt everything I did was wrong really (laughs) but since then, she's started to, she's much better at sucking and that turned the corner really” (S3, mother of a girl born with unilateral cleft lip and palate)

The father of a child born with UCLP diagnosed at birth, A3, described the feeding difficulties that he and his wife had encountered:

“really hard, in his early days we had to feed him with a syringe, you know, um, and, yeah, and life was crazy because it was just this constant cycle of trying to feed him and sterilising all the equipment and we had our daughter as well who needed our support and I think for me if I had been approached at that point it would have all been a bit too much, I would have said ‘could you wait a few months’”

Pressures of the surgery that their children were facing were clear from participants’ accounts. As one participant put it:

S5
“yeah, it’s the first and he's had too much operation, 3 month, 6 month and the Doctor told me finished by 18”
R
“right so there’s a lot more to think about for the future for you, yeah,” 
S5
“one step by step and we will take another operation next month” (S5, Mother of a boy with a cleft palate)
Parents appreciated the perceived benefits of their children attending a multidisciplinary clinic but some (n=2) felt that their children became more anxious at the thought of seeing so many health care professionals in one go. Others found the experience a bit like a conveyor belt. As S3 put it:

“but she's just got more anxious about it, lately, since we went last year, but I think it’s that, you know that sitting in a waiting room, going in and seeing a different person, and sitting in a waiting room and going in and seeing somebody else, and everybody taking pictures”

Overall, parents saw their child’s diagnosis as a difficult time which was not helped by non-specialist staff in hospitals who were under-prepared to give the diagnosis, and, as A2 describes,
“within seconds the room was full up with doctors and running here, running there, he was whipped away, I really didn’t know what was happening and then about half an hour later they come back and said ‘you have a lovely baby boy BUT, he was born with a cleft lip’” (Mother to a boy born with a unilateral cleft lip and palate)
Responders overwhelmingly endorsed the input of their local cleft team and of the services available from CLAPA. The majority had early contact from the cleft team and felt supported by them, especially in the days following the birth. CLAPA’s parent support network and supplies services were praised. One participant (K3, mother to a girl born with a cleft palate) described the support she had received from the cleft team:

“Once I'd kind of got to know the cleft team then I sort of felt ok, well I'm sort of protected now and I can you know, somebody knows what they're doing”

Participants in group 3 described their contact with CLAPA:

K3
“yeah I did the same thing I spoke to somebody through CLAPA before the operation and got some information on teats and just felt like there was somebody else out there who had been through it, really cos”

R
“Was that over the phone?”

K3
“it was over the phone yeah, but I spoke to her a few times, but it was just having somebody else that had gone through the same thing”

R
“been there”
K3
“because I didn’t know anybody else so, yeah”

A3
“yeah, I spoke to a couple of people a couple of times but it was very much just practical support really, like say things like ‘take vests with poppers on, because you don’t want to pull the vest over his head’”

S3
“fantastic I wish somebody had told me that, “
A3
“[…] yeah”

This conversation reinforces the positive benefits derived from appropriate support, practical advice, and the feeling of not being alone in their situation. 

Approach for consent for inclusion in a cleft gene bank

There appeared to be three main essential components to the issue of an approach for consent to take part in a cleft gene bank. These are shown in Figure 3 below.
Figure 3: The When, How and Who of approach 
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Again, this diagram represents the manner in which themes were inductively derived from the data.

When
Firstly, the issue of ‘when’ participants would consider the timing of an approach for inclusion in a gene bank to be appropriate varied depending on their personal experiences e.g. whether diagnosis had occurred antenatally or postnatally. There was no consensus regarding a universal “no approach” period. Parents gave the timescale from a few days to up to a year or so. There appear to be several milestones to avoid for parents: at the time of diagnosis if antenatal; at the time of birth; at the time of surgery; weaning onto solids. As K3 put it:

“I think I would, I think it was easier for us in a way because once we’d gone through that first whirlwind bit and she did settle to feed quite well, for me the more traumatic time again came with her when she went onto solids and that was ever so stressful because that was just a battle all the time so from sort of a month to 4 months we were fine and as soon as we hit 4 months and went onto solids and then it became, so during that time I would have felt ok” (Mother to a girl born with a cleft palate)
Several participants considered that individual families’ circumstances should be borne in mind, and that the optimal time to approach would vary: 
“I'm just thinking that the timing is going to be different for different families” (CL1)
One participant gave a different perspective on the timing or setting for approach for this type of research. His daughter was diagnosed postnatally and she needed special care in a neonatal unit. This time for him was the ‘best’, he felt:
 “definitely, definitely, that’s because we wanted, not necessarily the answers but sort of reassurance, you know, a little, somebody that’s been through it before, a bit of experience, um, because when my wife was diagnosed when she was born 40 something years ago, things were an awful lot different then, she had to go through all kinds of trauma, and the stories she told me about having long operations and I was thinking what A was going to have to go through this, and that’s the kind of reassurance I could have used at the time” (S1, Father to a girl born with a bilateral cleft palate)

The interesting use of the word ‘reassurance’ that S1 uses gives the impression that one motive for taking part in gene bank research may be to find answers and seek ‘reassurance’ that someone is undertaking research into cleft. S1 came across as a practical man, very keen to understand what was happening, and it is possible that he was using research as a way of coping with the situation. Thus it was not necessarily the timing, but the consequences of knowing that research was being undertaken. Although S1’s perspective seemed aberrant, his way of expressing the ‘time’ as a ‘situation’ gives the impression that his situation was not so different, it was the manner in which he coped with it. This is reflective of a problem focussed coping style (Folkman and Lazarus, 1980). Other responses which suggested avoiding times of stress appear to reflect a more emotion focussed approach to coping, highlighting the need to take account of individual differences in coping style.  Further work is required to verify this, and other characteristics that could influence participation. 
How

Participants appeared to want any approach for inclusion to be undertaken as sensitively as possible, taking into account individual family circumstances rather than using a ‘one-size’ policy. Sensitivity was seen as important for several reasons; first, that the parents, particularly the mother, may feel guilt about their child’s circumstances; second, that they may have been born with a cleft themselves; and third, that there are several cultural issues that could inhibit or even prohibit parents participating. The following dialogue demonstrates how one participant considered several of these aspects when the group was talking about the manner in which parents could be approached:
CL1
“I mean obviously C was born with a cleft as well so it was quite upsetting actually that, I'm just thinking that if that’s on top of that there could be, people could feel really upset, people could feel, also if you are asking about medicines that people have taken, that, I could imagine that you could feel that ‘god this is my fault, I've done something wrong, I've caused this cleft’”
R
“sure”
CL1
“I think its probably more about information being, the people, looking at the people who are approaching the parents doing it in a really sensitive way and listening to what those individual needs are, and also aware really that there's a lot of cultural issues here, I mean, yeah I think we are all white British within this group but I know certain people from other cultures there's real taboos against cleft palate, it’s seen as something that marks you out, there's still places in Africa where children with cleft lip and palate end up living in witch villages and all things like that, you know some cultures where this sort of conversation is perhaps not as easy as it is for us” 
Although this is a single participant’s perceptions, it concurs with the views of others.  As A1 put it:
“I mean you know as long as somebody approached it very sort of like carefully, you know I mean when J was born the cleft team were like very good because they sort of approached things and if we said no they backed off and left it a while and then sort of come forward and then try, you know you’ve got to have time to, some people take longer to accept it than others you know”
This comment lends weight to the idea of the appropriateness of the cleft team approaching parents for inclusion in the cleft gene bank and provides another demonstration of the perception that the cleft centre staff are sensitive and use discretion with parents. The majority of parents (n=10) felt that the most appropriate way to be approached was in person. A ‘cold-call’ was seen as inappropriate by some; others suggested that the best way would be to include a brief introductory leaflet with the ‘pack’ of leaflets that parents receive from the cleft team. However, there was a difference of opinion on this issue, as some parents felt either overwhelmed by the amount of information provided, or else would be unlikely to read all the leaflets provided because of a lack of time. This is exemplified by S2:

S2 
“when my second child was born with far more severe issues they tried while we were in special care they tried to give us information on what his condition was, I just told them what to do with it (laughs)” 

R
“don’t want to hear it”

S2
“Too much, too much” (Mother to a girl born with a cleft palate; her son was born with a syndrome that is associated with a cleft palate but he did not express this phenotype)
Who

Participants did not show much consensus within or between groups as to who would be the most appropriate person to contact them about being included in a gene bank. Suggested persons included the cleft nurse (n=8), or a senior cleft member (e.g. surgeon or dentist), a health visitor, another parent (via CLAPA) or midwife. Several participants suggested that, as the cleft nurse was the professional they had most contact with, they were more likely to have built up a good relationship and trusted and respected her/him.  In addition, several parents felt that the support they had received from this person felt personal, almost as if they were facing problems together. The following extract from our interview with N4 demonstrates this:

N4
“I think it’s changed slightly because they have in place the specialist feeding nurse who was not around, she's invaluable because I could have done with seeing someone like her (laughs), yeah, um,”
R
“so somebody like a cleft nurse would be someone you think”
N4
“yeah, well I think so, I think so because by their very nature I think those people that are, individuals that are, or right on the coal face of helping you with the baby, and if they are a sympathetic, the ones I have come into contact with are lovely and do a fantastic job and you feel so comfortable with them”
b) What consent families are happy with and what ethical concerns they have

This section looks at several consent and ethical issues as themes which emerged from the participants’ data. These are: the information required by participants before giving consent; what would motivate them to take part (i.e. aspects that could be incorporated into the consent process); what issues arise from the completion of a questionnaire.

Information required by participants 

As already mentioned above, some participants sometimes recounted their experiences of receiving too much information related to their child whereas others felt they received too little. This apparent contradiction was borne out in parents’ responses to the question of “what information would you like to know before providing consent?” 
“I suppose you know they do feel they should be giving you as much information as possible but sometimes it’s just too much information, but ah, a bit overwhelming really” (N4)
“I think for me that’s why I would want to be asked at a separate time from the diagnosis because you get so much information then to then be processing another set of information (J3)
The idea of providing parents with a leaflet to be followed up by personal contact proved popular with several responders. Parents appeared to think that the necessary level of commitment required from those recruited to the gene bank would be an important fact to add to any information leaflet in view of the pre existing burden of treatment and care. Additionally, participants were concerned that information about data protection should be provided to allay concerns about data anonymity, data loss and the safety of the samples themselves. Information about where data would be stored, what would be done to the samples and by whom, were common concerns.  Participants expressed their worries in the following ways:

“I expect it’s the dark paranoid thought but there is that sort of fear of handing over information to, a sort of faceless bureaucracy if you like, and just sort of reassurance about you know what might happen with that information in the future I suppose” (CL1)
“there's a bit of an aura of uncertainty about gene banks, there’s so much in the press about the security and this, and identity cards, da-de-da-de-da, lots of people are just automatically a bit defensive about what information goes where” (S3)
“well some people will probably be more aware I would expect than others, you know you are going to come across parents from all sorts of backgrounds aren’t you and experiences, and some of the terminology maybe, sit a lot more comfortably with some than others, so again you will need to try and explain what is entailed with some of these things I think” (C5, mother of a girl born with a submucous cleft palate and an associated syndrome).
 It appeared that lay perceptions of what happens in genetic research were variable, from the “cloning” (S2) idea to “test tubes and things bubbling away” (K3) image. Despite negative reactions to the idea of these lay images, the perceived benefits of a gene bank seemed to outweigh the risks.
“Unless it’s informed it’s too mad scientisty isn't it”. (N4)
“I think you just would have to take a view personally well I'm, I'm cool with that, yes, you know, yes I might have these negative feelings about where the blood is going and whatever but fundamentally the purpose is that we are researching and hopefully finding something that can prevent this and  nothing else, you know, nothing untoward or scary, um, uh, then, that’s the massive pro for it” (N4). 
In some groups the negative connotations that the term ‘gene bank’ evoked was highlighted by some. When probed further, they decided that such connotations concerned the word ‘gene’. Suggestions were made that the name should be carefully considered as a way of ‘marketing’ the project, perhaps including ‘cleft’ to clarify the aim. 
Information arising from the research

Another area of interest for participants was the kind of results which would derive from the research. As with many other research projects, the participants want to know when results would be available and would be very interested in being kept informed about progress along the way. Ideas for dissemination of this information varied. Those familiar and keen on internet-based media showed an interest in receiving emails and updates via web sites. Others suggested a regular newsletter, much like that used by the Avon Longitudinal Study of Parents and Children (ALSPAC; three of the participants divulged that they had children enrolled onto the Children of the Nineties longitudinal birth cohort).  Another participant suggested more personal contact:
“if I was in the study perhaps it might be quite nice to write to everyone and say ‘we are going to have this meeting here’ and then everyone comes along and hears a speaker or something and says it that way, that way you can be sure that everyone’s questions are answered and you know, and might be quite sort of unity from everyone then that took part in the study” (J5, mother to a girl born with a unilateral cleft lip)
This idea reinforces the notion that participants want to feel they have a personal stake in the research and would welcome personal contact with the researchers and other participants.
Motivating Factors
Figure 4 depicts various ways in which participants might be motivated to take part in a cleft gene bank, and how the factors associated with a desire to be involved may be linked:
Figure 4: Motivating factors for participation and how they may be connected
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Again, this diagram represents the manner in which themes were inductively derived from the data.
The overall feeling amongst participants, once the rationale and processes involved in the development of a cleft gene bank were described, was that it would be a positive step forward, or a ‘good thing to do’. Many described their optimism about the project:
“Hopefully it will help maybe our grandchildren, in R’s case because it’s, it’s hereditary and we have asked the questions so many times, ‘well why did it miss so many children being born, and then why all of a sudden when R was born it was that child’ I've had 2 older daughters fine and  you know, R’s dad, his cousin’s fine, so why all of a sudden did it re-occur and what chances would R’s children, grandchildren, you know, so that would be like one question that, and you know it would help children hopefully along the line, give some answers on why” (A2).
“Really the bottom line for me is that it’s about her, it’s not about me, it’s about her and her future, because it’s her that potentially will carry the gene on or, so it’s her decision which is another angle on it, completely” (S2, mother of a girl born with a cleft palate)
The importance that participants placed upon their children’s future and their grandchildren’s future is evident in these quotations. A major motivator is gaining answers to the questions of ‘why’, as there are some ‘holes’ in the current theories, including the theory of heredity and also of the role of environmental factors. As members of the first group verify:
R
“Do you think that when the research is done and finished and we have some answers to be able to give that as parents you would be interested in finding out what the answers were?”
CL1
“yeah”
A1
“definitely”

H1
“definitely that is the primary objective” (H1 is a mother of a girl born with a unilateral cleft lip and palate
“By doing this hopefully when it happens to other people they will be able to have the answers, cos I know when you find out that's the first thing you want to know is why, why me” (A1)
“I mean even if you’ve got a family history we are still seeing a geneticist now because R1 had a cleft lip and palate and R2 had a cleft palate they were looking at Van Der Woude for R1, cos he had lips pits and other things, so yeah it would be nice to know why, it shouldn’t follow that they had different clefts, they should have had the same apparently, so, it’s quite strange apparently to have different, so yeah it would be nice to know” (C1)
“I think it’s more to do with the impact that this research could have, personally I don’t mind contributing to anything that’s going to give answers, because we haven’t had any answers before, but, I would like answers not just for E but for C as well and if, I'm quite happy to contribute to anything that’s going to give me answers” (S2)
However, in this group, S1 pointed out a disadvantage that some parents may consider:

“if there is a proven genetic link that says ‘yes, your mother caused that or was the link to that’ the feeling of guilt must be horrendous, to live with that and bear that whereas at the moment if she's told ‘well it’s just one of those things’ you know ‘it was a cosmic particle’ or something, she can, in her own mind she can feel relaxed with that, well it was just coincidence, so that is a negative thing, if you do say there is a proven link”

This alternative view, again from S1, shows that not knowing what caused the cleft may be considered a benefit. Although this may be a minority view (N=1), his consideration of the fact that parents may feel guilt for ‘causing’ this anomaly was a common experience. Parents wanted to know answers primarily to allay their fears about what they might have done wrong. This appeared to be a motivator for many parents (N=5). Perhaps in the recruitment of participants to the gene bank, emphasis should be placed on the likelihood that causes will be multifactorial.
Parents expressed the view that families would be very motivated to help as a result of the experience of having a family member with a cleft :

“I think my parents and R’s dad’s parents, well his mum, his dad has passed on but would have done anything to have helped at the time, having seen what we were going through, I think they would have quite willingly helped by giving a blood sample to see what that brought up”

Understanding what a cleft gene bank is and what it entails, was seen as important by many. To allay fears about cloning, parents emphasised the need for clarity during the consent process. The majority of parents were positive about the fact that the purpose of the cleft gene bank is to gain a greater understanding of the causes of cleft and to ultimately to prevent it.  One parent had neutral opinions about preventing cleft and another emphasised the need for sensitivity in describing the purposes:
R
“what do you think responses might be if the leaflet said the aim is to prevent cleft, if it was that explicit, I wonder what that might conjure up for people who have just been diagnosed, you know”
N4
“incredibly emotive to be put that bluntly”

Additionally, J5 described her own positive thoughts about the research but appreciated that others may feel differently.
“see I think you're at the risk of offending people as well because obviously we wouldn’t change our children for anything, it’s who they are, or I feel like that anyway and I don’t know, it’s a big question if you could go back in time and like I say that G would be born without a cleft, I would probably say yes, can she be born without a cleft cos you know the operations and things”
Other parents seemed in favour of such research, and based the benefits of preventing cleft on their traumatic experiences. The perception that other parents in the future might not have to go through the same experiences was seen as positive to many:
“I wonder if there's any of us that what with having their kids in a hospital bed, or whatever they're coming round from an operation, I think we would have chosen for them not to have a cleft if we had that choice wouldn’t we” (CL1)
“yeah if you’ve got to sit there and watch your child go through it, obviously you know even if you can save 100 children not having one, it’s 100 parents that haven’t got to go through watching their child go through it, all of their life basically, because they are always having this, having that, you know what I mean, it’s a constant battle all the time aren’t you, you're constantly waiting for the next thing to come up and for them to say ‘right we are going to do this now’ whereas obviously if you haven’t got to go through that then it’s all added bonus isn't it” (A1)
“well that’s the question isn't it, I would like it to come up with a lovely magic wand that would give E and the boys a really easy way of not having a child with a cleft, but I guess if it can highlight areas of things to avoid, things to do, I guess that would be a benefit” (S2)
Interestingly, the phrase ‘magic wand’ was used by two participants in different focus groups. This was echoed by J3, who describes the application of the results in the following way:

“well it will obviously be a good thing except I assume in order to prevent it, it would require some sort of intervention whether it just be advice not to smoke, and whether that’s always readily available in the countries where they don’t treat cleft I don’t know, but I guess anything like that can only be a good thing […], I mean you don’t wish having a cleft on anybody, so I think it would be good”
Her use of the phrase ‘you don’t wish a cleft on anybody’ gives an impression of cleft being an affliction, which other parents seemed overwhelmingly to dispute; J3 and others described how they loved their children as they were but would not have wanted them to have been born with a cleft if they had had the chance. Additionally, J3’s husband, A3, reinforced the notion she and others mention about the global benefits of preventing cleft:

A3
“[…] the genetic link, something or but and it’s not just our kids or even our nation, it’s the world really,”
J3
“yeah which is actually more important”
A3
“yeah children with clefts across the globe […]”

“I think it’s useful as well in different countries as well because we obviously have the medicines and things here to cope with it but I know in other countries if your child is born with a cleft then they are pretty much outcasts and it’s sad, you know some of the information could be passed on there as well” (J5)
These ideas demonstrate how parents saw the benefits of cleft research as having an impact in a wider sphere, as well as being positive for their own families, or to allay fears they may have done something wrong. 
Views of the use of questionnaire data
In the same way that the burden of care appeared to affect participants’ levels of motivation for contributing to a gene bank, this also appeared to affect participants’ views about the use of a questionnaire to gather demographic and environmental data and family histories. Firstly, existing pressures of treatment and surgery mean that any questionnaire would be perceived as an additional burden. Some parents had experience with either ALSPAC or cleft centre questionnaires, and expressed their view that the completion of this questionnaire was an unwelcome time pressure. In addition, some felt that the questions being asked may for some represent a ‘can of worms’, as CL1 described:

“it could open up a can of worms couldn’t it, I mean family tree if you are going away asking your family questions there could be a hidden history of cleft within the family, talking about non-prescription drugs I think that the information that's got around on prescription  drugs is not going to be particularly reliable and it will always be under reported, somebody might be a drug user but their partner might not know about it, or the history of drug abuse and that sort of thing, um, I suppose there's potentially lots of things that could come up for individual people and I suppose again it’s sort of signposting people to counselling or whatever if there is things that come from it”

Three major issues are raised in CL1’s contribution. Firstly, the possibility that ‘family secrets’ would be divulged; secondly, that potentially causative factors might be under-reported, and thirdly, the need for provision of further support for participants. Other parents (n=2) agreed that non-paternity issues could come under scrutiny (but may be weeded out by non-participation) and that disclosure of e.g. drug use and smoking may cause anxiety and problems for couples, as demonstrated in CL1’s quotation above. Therefore, parents appeared to be in favour of providing separate confidential questionnaires for both partners, in order to increase accuracy of results and to reduce embarrassment. Some participants suggested how parents might like to take the questionnaires home to fill them in privately. S3 describes how she would have felt about answering a question that she had already put to herself:
“I ended up going flying to Australia when I was in my early pregnancy with E and if you asked a question you know just straight out, ‘did you fly in early pregnancy?’ you know I've already gone over that, over and over and over and over again, and certainly now it would be ok answering it, but at the time I'd have found that horrible, I wouldn’t have wanted to tick anything, you know, I wouldn’t have wanted to say yes or no to that, I would have wanted to blank it really”

This feeling of answering difficult questions led participants to consider, as CL1 had, that counselling or at least signposting for further support was required to deal with the possibility that guilty feelings may surface for participants. An advantage to completing the questionnaire with a professional present was seen as beneficial by some (n=5), as the appropriate support would therefore be immediately available .
“I suppose there's potentially lots of things that could come up for individual people and I suppose again it’s sort of signposting people to counselling or whatever if there is things that come from it” (CL1)

c) Acceptability of providing a tissue sample and other samples such as sperm samples
Participants’ feelings towards the donation of samples appeared to be affected by factors already discussed: three common themes arose in this respect: suspicion of what will happen to the samples, where they will be stored and how secure the samples and data are:

“yeah, and maybe just some kind of explanation as to where it is actually stored, just you know that you don’t think, that no one has got in their head that it’s going to be used by somebody else or for some other purpose than just this one, security” (N4)
In terms of specific samples that may be taken, there were differences of opinion between participants and groups. Saliva and blood were perceived by participants as generally acceptable.
R
“Does the thought of having a blood sample taken and stored somewhere else, that make you feel anything about that at all?”

A2
“no”

R
“so having the blood stored that seems ok to you”

A2
“uhum” [positive, nodding]
S2
“uhum” [positive, nodding]
 This is probably due to participants ‘expecting’ this sort of sample request. Participants did not seem concerned about invasive tests such as taking blood as they considered the advantages outweighed the discomfort and inconvenience of a blood test. Several also considered that their children would be happy to do this as well:
“I mean to be honest everything that they go through, a simple little blood test is, I mean J would just sit there and go like that” [holds arm out straight with antecubital fossa upwards] (A1)

The advantages of cell lines to reduce the number of blood tests required and potentially being the ‘best’ type of sample for genetic research, were seen by many. However, some participants thought that the idea of cell lines being developed from those blood samples was a ‘bridge too far’. As N4 described (following a description of the manner in which cell lines are created and their potential advantage over standard DNA swabs/blood tests):
“I suppose I'm starting to think // you know sort of, you know, what other things could be done with the blood, untoward, that sounds really bizarre and sort of science fictiony”

Taking tissue (e.g. a piece of mucosa from the gingivae or lip) from the child at the time of a closure or revision was an idea that all participants expressing a view felt uncomfortable with. The concept of a piece of tissue, however small, being used in research, appeared to be more tangible for participants, and there were negative feelings towards this suggestion. Again, N4 demonstrates her uncertainty about this sample:
“It’s something just a bit more kind of tangible of your child that’s being taken away and it’s almost a bit, sort of, you can’t pinpoint why you feel a bit strange about it, it seems a bit illogical”

Sperm as a potential sample was not explored in great depth but where this was mentioned, responses were either slightly positive or neutral reactions to the idea. 

Discussion

Several interrelated themes emerged as influential in participants’ views concerning several aspects of participation in a cleft gene bank. Factors for consideration in the establishment of this gene bank are:

· Approach for inclusion in a cleft gene bank

· Motivation to take part

· Types of samples

Approach for inclusion in a cleft gene bank study

Parents would like personal contact in order for them to be recruited into a cleft gene bank although there was little consensus as to who this should be: perhaps a cleft nurse, surgeon, dentist, midwife or CLAPA representative. An interpretation from participants’ descriptions is that common attributes link these people: trust, amount of contact, knowledge and experience, and ability to build a relationship. So although the cleft nurse was one professional named more often by participants, the person who approaches potential participants could be one of several members of the cleft team, another allied health professional or an ‘expert’ parent trained by CLAPA.
Sensitivity and an appreciation of families’ individual circumstances was seen as important: there was not a ‘perfect’ approach time for all. Difficult times included the time of diagnosis, the time of birth, and during weaning onto solids. Individuals’ circumstances should therefore be paramount in the decision of when to approach to ask for consent.

Information about the cleft gene bank was important for parents, along with being informed about the results in the future. The balance of quantity of information may differ from person to person and it is possible that difference in coping styles influences parents (Folkman and Lazarus, 1980). Further work is required to establish the most appropriate way of providing this and exactly how much parents need and want to know. 
Parents felt that individual confidential questionnaires should be given to participants in the cleft gene bank, in order that secrets could remain as such, and to improve the accuracy of the information received from the questionnaire. Many parents seemed concerned that by asking questions related to the potential causes of cleft, they may start to consider that those factors were responsible, increasing their feelings of guilt. Therefore, only the most relevant questions should be asked. Making support available for those who choose to complete the questionnaire in their own time appears to be necessary. The idea of a group meeting as described by J5 led to a conversation about the potential therapeutic benefits of meeting other participants. This may provide parents with the opportunity to discuss their thoughts about the research and offload worries related to the questionnaire.
Motivation to take part
Participation rates may be optimised if parents understand how important their individual contributions are, an idea echoed amongst several participants. Parents were generally in favour of the cleft gene bank; they felt that it was a good thing to establish. They were motivated by knowledge for future generations, the desire for global benefits and to provide answers to their personal questions about the causes.  Their own experiences inspired them to want to participate in this type of research in the future. Two participants used the phrase ‘magic wand’ in separate focus groups. This phrase perhaps ‘conjures up’ the image of science of this kind being unrealistic, and mythical, in the way that a ‘magic’ wand does not really exist. Perhaps participants realise that the results are more likely to be seen in the long term, or that they are likely to be complex and that prevention will be difficult to achieve.  Further work is required in order to gain a more specific picture of which of these motivating factors has the most impact on parents.

Samples

Parents seemed happy with the idea of donating blood and saliva. Cell lines were seen as a benefit overall as only one sample is required. Sperm as a sample received a neutral response although this was discussed only briefly. Tissue samples were considered inappropriate by all participants expressing a view. Concerns about the storage and fate of samples are understandable given participants’ awareness of cloning and other ‘new’ techniques. Other studies have also demonstrated participants’ appreciation for genetic research generally although there were suspicions about the use of information gained for discrimination, government intervention and creation of genetic ‘classes’ (Bates, et al., 2005). These concerns were also evident in the current sample. Providing reassurances about the safety of samples and data was very important to participants. Recent media coverage about official documents going missing from Government agencies may have been a background reason for this issue being mentioned. The consent process for inclusion into a gene bank should ensure (as it does for e.g. ALSPAC) that potential participants are familiar with how the samples will be stored.  Ultimately the results suggest that focus group members felt participation would be on the basis of ‘buy-in’ and that, unless otherwise specified, parents would either contribute in whole or not at all. Again, the process of consent would allow for this ‘buy-in’ to be long-lasting and positive.
Methodological Issues

Parents participating in this study came from a variety of socioeconomic backgrounds and had children with a variety of cleft types. Therefore, there were variations in the surgical procedures and treatment protocols experienced.  Participants may have had different demands on their time owing to differences in surgical admissions and outpatient appointments, which may have influenced their attitudes towards questionnaire completion. These differences could be interpreted as a positive aspect as the study appeared to draw on the perspectives of a large cross-section of the community. Although selection was purposive, the invitation letters were sent out ‘blindly’, irrespective of the factors described above.

Validity of the research
As described above, certain themes about the development of a cleft gene bank arose which are similar to those in the literature: this triangulation helps to validate this qualitative
research.  However, the nature of qualitative research means that results are neither generalisable nor entirely reproducible. The context of the setting, the participants and the presence of researchers as facilitators define the data; another time, another place and another group of participants may change results obtained. Recall bias can occur when participants describe their experiences which may lead to inaccuracies but this is common to all retrospective research. 
The analysis was undertaken by the principal investigator and a second researcher read the transcripts to ensure that the same themes were derived from the data. The methodology described by Glaser and Strauss (1967) to validate the data by ‘constant comparison’ was used but further work might improve the validity. There remain a number of themes where no overall consensus was expressed by participants. Further work is required, in particular, to determine the priorities of potential participants: for instance, which factors were the most influential in motivating participation; are there differences between those who would take part and those who would not? The sixteen parents who took part in these groups were all in favour of participating in such a research project but they are obviously self-selecting. 
Other populations to study
This study has focussed on the parents of children born with a cleft lip and / or palate. The children themselves, and adults who were born with a cleft, are also stakeholders in this process. Ultimately, if the aim of the cleft gene bank is to prevent cleft, then those who were born with the anomaly may feel that the aim is to prevent people like them being born. Additionally, with the potential that they themselves may conceive children with an increased risk of having a cleft, they may be approached in the future and asked to participate. Thus further work is required to study the attitudes and expectations of those born with OFC to a cleft gene bank. Additionally, the perceptions of parents in other Black and Minority Ethnic groups (BMEs) may differ owing to cultural and religious factors but they should still be considered to be equally valid. The views of adults and children, and those from other BMEs are beyond the scope of this pilot study.
2: Sample collection
Sample collection to examine procedures that could be used to collect blood and saliva samples including

a. Establish venepuncture protocol

b. Examine the use of buccal swabs to collect the DNA needed

c. Identify the best ways to collect samples from children undergoing operation and from parents

a) Establish venepuncture protocol

DNA banks have been created for a number of epidemiological studies (Jones, et al., 2000). The source of DNA is generally a blood or buccal DNA sample. Collecting buccal samples is less invasive and may be preferable from small children but a finite amount of DNA is obtained which can be of poorer quality than that derived from blood samples (Philibert, et al., 2008).  DNA can be extracted directly from blood samples but the amount produced depends on the volume of blood obtained which is limited in the case of babies and small children. Alternatively peripheral blood lymphocytes can be purified and transformed with Epstein Barr Virus (EBV) to produce lymphoblastoid cell lines. Cell lines can also be established using excess mucosal tissue removed during surgical procedures. Such cell lines can be grown up and the material used to produce larger quantities of DNA and can also provide material for proteomic and metabolomic studies. However, DNA extracted from cell lines is not suitable for all types of genetic analysis (eg methylation and expression studies) as the clonal nature of some cultures and the fact that the cells have been grown in vitro means that the methylation or expression pattern may not represent that in vivo (Plagnol, et al., 2008). Therefore the type of samples used to create a DNA bank will depend on the proposed research studies, the amount and type of sample study participants are happy to supply and cost considerations. It may be necessary to use a combination of sample types and approaches to establish a DNA bank. 

The feasibility of collecting various samples has been explored and experimental procedures developed to maximise the possible use of such samples. Protocols for the venepuncture of children and adults are available on request from ALSPAC (http://www.bristol.ac.uk/alspac/).
DNA Extraction from Blood Samples

The ALSPAC laboratory routinely extracts DNA from peripheral blood samples (Jones, et al., 2000). DNA from the laboratory has successfully genotyped for a wide range of projects including many single SNP analysis platforms, Illumina bead arrays and Affimatrix microarrays. Mean yields obtained per 1ml of blood taken from adults and children of different ages are shown in Table 3. Blood samples (or buffy coats containing white cells) were all frozen at -80oC before DNA was extracted. The table also shows the time taken for samples to reach the laboratory i.e. the time kept at ambient temperature before freezing. DNA has been successfully extracted from blood samples shipped to the laboratory from all parts of the UK by first class post at ambient temperature.

Table 3: DNA yields obtained from blood samples

	Sample
	Storage before blood sample frozen
	Yield per ml of blood

	Cord blood buffy coat
	1 to 7 days
	42µg

	Child – 7 years whole blood
	<12 hours
	37µg

	Adult – xx yrs whole blood
	1 to 7 days – first class post
	54µg


b) Examine the use of buccal swabs to collect the DNA needed

Buccal swabs are routinely used in forensic science and have been used successfully for genotyping or partial genotyping. However, the potential for bacterial contamination is high. A study to assess the difference in DNA yield between the cytobrush method and mouthwash swill method revealed a 30% higher yield for the latter (Philibert, et al., 2008).  Saliva swabs have recently been modified to improve the quality of DNA that can be harvested and this method may provide a non-invasive but finite quantity of DNA from which studies can be undertaken. Kits such as the DNA Genotek ‘Oragene’ kits allow participants to collect saliva themselves simply by spitting into the collection vessel, and send the kit back in the post to the laboratory at ambient temperature for processing (Stoy, et al., 2008) (Rylander-Rudqvist, et al., 2006). No mouthwashes or scraping using swabs or brushes is required. The use of saliva in this way has been proven to provide good quality DNA in sufficient quantity to allow genotyping (Rogers, et al., 2007) and is more successful than the use of buccal swabs. DNA is harvested from buccal epithelial cells and free lymphocytes in saliva (2008). The data quoted above (Philibert, et al., 2008) suggest that a lower concentration of DNA is harvested from saliva than by the collection of blood, but the practicalities and economy of this method may be advantageous. The ALSPAC laboratory has piloted the kits on adults. Samples were divided and half the volume extracted on two separate occasions; the results are shown in Table 4.
Table 4: DNA yields obtained from Oragene buccal DNA kits

	Cases


	N


	mean yield 1st extraction


	Range 1st extraction


	mean yield 2nd extraction


	Range 2nd extraction



	All
	19
	61.46µg
	8-172µg
	73.78µg
	6-196µg

	Females
	9
	61.41µg
	8-120µg
	84.8µg
	6-196µg 

	Males
	10
	61.50µg
	23-172µg
	64.21µg
	28-166µg


The variability of the results indicates differences in sampling technique between individuals and suggests that it may be necessary for the research professional to explain how to produce an adequate sample rather than rely on the instructions provided with the kit.

Recent advances have meant that kits are now available for DNA collection from the saliva of babies and young children. The Oragene kit for Young Children (2008) is simple to post to participants, easy for parents to use to collect their children’s saliva, or for health care professionals to use on the ward or during a general anaesthetic. It uses 5 sponges that are placed in the mouth until saturated with saliva, and are then placed into a collection vessel without the need for refrigeration or freezing (see Appendix 2). Again, this kit can be posted in secure packaging to be received by the laboratory. Pilot work undertaken at the University of Newcastle’s Institute of Human Genetics have revealed yields of around 50-150 μg per kit (personal communication). The company’s own data reveal a median yield of 13.4 μg (see Appendix 3). Given the data available, it was not thought necessary to undertake further studies to establish a protocol for their use. Saliva collection may provide a good alternative to donating blood but lacks the long-term advantages of utilising lymphoblastoid cell lines. The company’s protocols for the extraction of DNA from the sponges are seen in Appendix 4.
c) Identify the best ways to collect samples from children undergoing operation and from parents

It will be easier to obtain blood from cleft patients for cell lines or DNA extraction when an antenatal diagnosis is made as it would be possible to gain the infant’s blood by venepuncture of the umbilical cord after delivery. This may account for up to 40-50% of children with cleft. This method is non-invasive, not harmful and is routinely undertaken by members of the midwifery staff yielding around 10ml of blood for routine bloods. 

If a post-natal diagnosis is made and it was not possible to gain the child’s blood in this manner then standard venepuncture could be used to gain the required volume. This could be undertaken either by the anaesthetist or their assistant at the time of surgery or at an outpatient appointment when the child is old enough to cope with blood being taken. A straw poll of consultant paediatric anaesthetists (8) was carried out via email. The anaesthetists were asked:

‘what is the maximum volume of blood that you would be prepared to take from a baby during the GA, for research purposes?  e.g...

aged 3 months?

aged 6 months?

aged 12 months?

aged 18 months?’

Four of the eight anaesthetists responded to the email. Three of the four suggested that the total blood volume (TBV) of the child determined the amount that they would be prepared to take, at roughly 1-2%. All three agreed that a 5kg, 3 month old baby would have a TBV of 400ml so the maximum blood sample for research would be 4-8ml. Another consultant anaesthetist said he would be prepared to take 1ml/kg. He said that on the basis that children do not reach 10kg until 12 months, if a study required 10ml of blood then blood collection for research purposes would have to wait until the child is 12 months old. 

These results demonstrate that a three-month old baby attending for primary closure surgery could reasonably have 4-8ml of blood taken if the anaesthetist agrees that this would be clinically and practically acceptable. 

As the child grows older it would become possible to obtain blood from the children and parents as they attended outpatient clinics. The ALSPAC study team have successfully taken blood by venepuncture from children from the age of 31 months when 5 ml was obtained.
3: Sample processing – a series of laboratory based studies to address a number of issues:
a) Suction products at operation- can the suction products be used to extract useable DNA for the gene bank rather than using blood taken specifically for the purpose?
Suction products from the site of operation (e.g. at primary closure) have been suggested as an alternative to blood or saliva collection for the extraction of DNA. These suction products are aspirated into a large gradated bucket (demonstrating volume) along a length of plastic tubing. This plastic tubing is usually at least a metre long. For complex or long procedures, there is a potential for a lot of waste material originating from the patient (thus containing large quantities of DNA) to be utilised, rather than being wasted. In order for the waste to be sampled, the lid of the suction bucket would be removed and the waste product sampled by the use of a sterile syringe, and then placed in a collection vessel. The pros and cons of this technique are summarised as follows:

Pros

· Material containing DNA not ‘wasted’

· Avoid skin prick from venepuncture

Cons

· The potential contents of the waste bucket after e.g. primary closure of a cleft include blood, saliva, bone cells, nasal discharge, sections of waste suture material, pus (if infection present) and irrigation saline. Thus the potential for the waste products to be contaminated with bacteria originating from the patient is huge. 

· No guarantee can be given as to the sterility of the waste bucket. 

· For smaller procedures, the percentage of waste material that never reaches the waste bucket is high as surgeons attempt to minimise blood loss. Therefore sampling from the bucket is difficult for small procedures.  
· There is a significant biohazard in exposing a member of staff to an open bucket containing human waste of this kind.

· The procedure would be time-consuming and would need significant training

· Blood products in the bucket and tube would be starting to clot by the end of the procedure, compromising the sampling ability.

Although the idea of sampling DNA in this way appears innovative, avoiding skin pricks and utilising waste products, other DNA collection techniques appear cleaner, easier and more reliable.
b) Creation of cell lines – establish optimal protocol when only small volumes of blood are available (e.g. 1-2mls)

 Cell line production
The ALSPAC laboratory routinely produces lymphoblastoid cell lines from blood samples collected in citrate phosphate dextrose adenine (CPDA) tubes. Peripheral blood lymphocytes (PBLs) are separated by density gradient centrifugation and incubated with Epstein Barr Virus (EBV).  A transformed cell line is established from more than 95% of samples provided at least 4ml of blood is used as starting material. Since it will not be possible to collect large volumes of blood from babies and young children we have investigated ways of adapting the standard protocol to be more successful with smaller amounts of blood. Experiments were limited by the equipment available to the project. Each of the methods piloted require the use of a standard bench top centrifuge, laminar flow hood, microscope, cell counter and tissue culture incubator (5% CO2, 37oC).
A study was undertaken to assess the optimum method for the laboratory processing of small samples as small as 0.5-1.0ml. Blood was taken from the author using standard venepuncture techniques. Three methods were then used to separate lymphocytes:

A) Accupin separation method – the standard method used in the ALSPAC laboratory

B) Red lysis method

C) Ficoll-Paque method

A) Accuspin Method

PBLs were isolated from blood samples by density gradient centrifugation using pre-prepared gradients (Accuspin tubes, Sigma). Once spun a band of lymphocytes is visible and these can be removed, washed and either transformed immediately or cryopreserved for transformation at a later date.

This method was used to separate 0.5ml and 1ml blood samples using a standard operational procedure created for this specific purpose (see Appendix 5). 

The pre-prepared tubes are not designed to separate 0.5 ml samples and it was very difficult to remove the lymphocyte layer from the accuspin tube. The resulting samples contained a low number of cells and were contaminated with red cells. Therefore another wash step was added to the procedure.  Most of the 1 ml samples had adequate cell counts. Some samples were frozen in freezing mixture containing DMSO for later transformation. Others were transformed immediately. 

Work in the ALSPAC laboratory has shown that the success of transformations is dependent on the density of cells in culture medium at the first stage of the transformation protocol. Success rates are higher when cells are plated at a density of 0.9x106cells per ml of transformation media. Therefore samples in these experiments were plated as close to this density as possible. Samples with a cell count of (3.5x 105 were assigned to 48 well plates and were mixed with 0.5 ml transformation media; samples with less than this value were set up in 96 well plates and mixed with 200 (l media (Table 5). Two types of 96 well plates were used: U and V well culture plates. Cells should be in closer contact in the V well plates and in theory could have more exposure to growth factors secreted by other cells. The two types were tested in order to see if this had any effect on the transformation outcome. Where a sample had a high enough cell count it was split over two wells ensuring that the correct cell density was maintained.

Cryopreserved PBLs were thawed and transformed after 2 weeks in cryopreservation. Table 6 shows the number of samples set up in each plate type and the number of viable cells. The viability of cells decreases when samples are resurrected after cryostorage: in this case the viable cell counts decreased on average by 25.6% in the samples from 0.5 ml blood and 36% from 1 ml blood samples.

B) Red Cell Lysis Method (RCL method)

Due to time constraints white cells could not be separated using this method on the same day as samples were taken. Monovettes containing 0.5 or 1ml of blood were kept at room temperature for 2 days. Red cells were then lysed as outlined in Appendix 5 to leave a crude preparation of white cells. In general this method was easy to follow.

Cell counts were very low at the end of the separation procedure and the viability was poor. This suggests that most cells were damaged during the lysis process. Transformation was only attempted with samples which had greater than 10% viability. These samples were incubated with EBV at the required cell density. Samples were incubated in both U and V well 96 well culture plates. (Table 7). 

C) Ficoll-Paque Method

Methodology used in Elliot et al. (Elliott J, et al., 2001) was adopted and modified to separate PBLs from small blood samples by density gradient centrifugation  using a Ficoll-Paque solution in 1.5ml Eppendorf tubes (see Appendix 5.) 
Mean cell counts obtained from the 1 ml aliquots were 3.18(0.48 x 105 and 1.02(0.9 x 105 from the 0.5 ml aliquots. These samples were incubated with EBV at the required cell density. Cells from 0.5ml blood samples were set up in 96-well round bottom well plates and those from 1ml samples in 48 well plates.

Samples from all three methods were incubated and observed for signs of growth. Cultures were fed every 3 to 4 days by removing half the medium and replacing with fresh medium. 
Results
A) Accuspin Method

After four days, samples obtained by the Accuspin method contained healthy cells. Samples continued to be cultured for up to 6 weeks to determine if cells had been transformed and a lymphoblastoid cell line created.

Samples that originated from the fresh and frozen 1 ml samples continued to grow. 46% of the fresh samples and 75% of the frozen samples transformed. Unfortunately none of the samples from the 0.5ml samples transformed (see Tables 5 & 6)
Table 5: Plate assignment, cell counts and number of cell lines obtained. (Accuspin method)

	Sample volume (ml of blood)
	Plate type
	Number of samples
	Cell counts per well (x10e5)

Mean(SD
	Samples transformed

	0.5
	96 V-bottom plate
	4
	0.1275(0.113
	0

	
	96 Round bottom plate
	4
	0.197(0.336
	0

	
	Frozen in DMSO
	8
	0.218(0.195
	0

	
	
	
	
	

	1
	96 V-bottom plate
	4
	1.53(0.94
	2

	
	96 Round bottom plate
	5
	0.887(0.54
	0

	
	48-well plate
	4
	5.08(1.25
	4

	
	
	
	
	


Table 6: Plate assignment, cell counts and number of cell lines obtained (Accuspin method from frozen samples)

	Samples volume (ml of blood)
	Plate type
	Number of samples
	Cell counts per well (x10e5)

Mean(SD
	Samples transformed

	0.5
	96 V-bottom plate
	4
	0.15(0.15
	0

	
	96 Round bottom plate
	4
	0.1(0.08
	0

	
	
	
	
	

	1
	V-bottom plate
	4
	4.49(3.3
	3

	
	96 Round bottom plate
	4
	3.5(1.8
	2

	
	48-well plate
	4
	10.5(10.8
	4


B) RCL method

Four days after separation, cells obtained by the RCL method appeared necrotic and non viable. Nonetheless, the samples were fed for two weeks following transformation procedure. There was no improvement of cells during this time, no visible signs of growth were seen, and cells died. Frozen RCL samples were not transformed as samples processed from fresh failed to transform.
Table 7: Plate assignment and cell counts (Red cell lysis method)

	Samples volume (ml of blood)
	Plate type
	 Number of samples
	Cell counts per well (x10e3)
Mean(SD

	0.5
	96 V-bottom plate
	4
	0.467(0.234

	
	96 Round bottom plate
	4
	0.677(0.372

	
	Frozen in DMSO
	8
	0.52(0.22

	
	
	
	

	1
	96 V-bottom plate
	6
	1.52(0.38

	
	96 Round bottom plate
	6
	1.64(0.96

	
	Frozen in DMSO
	4
	1(0.54

	
	
	
	


C) Ficoll-Paque Method

After four days, cells extracted by the Ficoll-Paque method looked healthy. The cells were kept in culture for 6 weeks but unfortunately they failed to thrive. Although some viable cells remained in the culture no signs of growth occurred and none of the samples transformed into lymphoblastoid cell lines. 

Discussion 

The Accuspin method was the only method that produced transformed cell lines from 1 ml blood samples. In this pilot study no method produced cell lines from 0.5ml samples.  The main factor that appeared to affect transformation success was cell number. The cell number of those samples that transformed was 5.8(5.5 x 105 in contrast to those that failed: 0.7(1.1 x 105. Freezing samples in DMSO did not affect the outcome of the results as long as a high number of cells were present in the sample.  Transformations in 96 well plates do appear to be more successful in V bottomed plates although the number of samples used in this pilot is too small to determine if this was just a chance observation.   

The other two methods did not produce a cell line. The Red Cell Lysis method seemed to destroy the cell membrane as indicated by the low number of viable cells in cell counts. This method has been used in the past to isolate lymphocytes from larger samples (8 ml blood) (Ring, pers.comm.) and some of these samples produced cell lines. However, this pilot suggests that the method is unsuitable for smaller sample volumes.  

The Ficoll-Paque method seemed to produce high numbers of healthy cells from small samples but none of these cells transformed after being infected with virus. One reason for this outcome may be that cells isolated were a more heterogeneous mix of cells than that obtained from Accuspin tubes. The layer containing the lymphocytes was harder to separate than with using Accuspin tubes.  Improvements could be made to this protocol by varying the speed of centrifugation to obtain a cleaner pellet. Further work is necessary before ruling out this method.

A recent study (Amoli, et al., 2008) has demonstrated it is possible to isolate and transform lymphocytes from small blood samples by labelling cells with magnetic beads conjugated to anti-CD19 antibody. The cells were then isolated using an automated magnetic cell sorter. Such equipment was not available to the ALSPAC laboratory during the timescale of this pilot project. However they are currently investigating the possibility of adapting the method for use with manual magnetic separation devices. If successful this could be a cost effective method for separating lymphocytes and establishing cell lines.   

c) Processing of samples – how long can samples be left before they deteriorate?
 The ALSPAC laboratory has previously established a DNA and cell line bank for the 1958 cohort study (www.b58cgene.sgul.ac.uk). Samples were collected by research nurses in study participants’ homes across the UK during a biomedical sweep of the cohort in 2002-2004. Samples were shipped to Bristol by first class post.

The time taken for samples to arrive in the laboratory is show in Figure 5. A small proportion of samples took 4 or more days to arrive in the laboratory, but the majority of these were the result of a postal strike in one region.   

Figure 5
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The laboratory staff were able to extract DNA from all samples, although as the age of the sample increased, samples lysed and became harder to handle. Cell lines were produced from some samples which had spent over a week in transit but transformation rates decreased once samples were older than 3 days old, as shown in Figure 6. In order to maintain the maximum transformation rate cell line samples should be processed and cryopreserved within 3 days of venepuncture.  Over 88% of samples from the 1958 cohort study reached the laboratory by first class post in this time span.

Figure 6 
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d) How to handle other samples and whether skin cells can be immortalized and transformed

Mucosa / skin

During the surgical closure of a cleft, there will inevitably be a small amount of mucosa or skin that requires removal. It is anticipated that, with the correct laboratory methods, this tissue could provide a good source of DNA from immortalized fibroblast cells. Thus parents may also be asked to consent to the use of this tissue in the gene bank. However, no studies have been undertaken to assess the sample collection and processing of such samples. This is for several reasons:
· Qualitative studies have demonstrated that parents are unhappy about the use of pieces of tissue. Study 1 (above) explores this issue

· In order that samples of tissue are useable by laboratories, they should be kept ‘fresh’ and reach the laboratory as soon as possible, preferably the same day (personal communication, Angela Hague, University of Bristol). This provides significant logistical issues.

· It is understood that studies of this kind are anticipated to be undertaken on a smaller scale, thus may not form the ‘backbone’ of the cleft gene bank

· Other techniques for the creation of cell lines are available (e.g. lymphoblastoid)

Sperm

The donation of sperm by fathers of children with cleft lip and palate has been suggested due to current evidence linking specific male germ line mutations with craniofacial anomalies. It is possible that specific mutations, more likely with increasing paternal age, may lead to orofacial clefting, as a mutation in the gene FGFR has been linked with Crouzon and Apert syndromes (Goriely, et al., 2003). The cleft lip and palate gene bank would seek to determine a link between paternal age, germ line mutations and orofacial clefting. It is not anticipated that every trio would require a sperm sample. Therefore no studies assessing the feasibility of providing or processing these samples have been undertaken.
4: Protocol Development
Protocol development – based on the results of the above studies and protocols used by others to develop:
a) Protocols for collection of samples and processing of samples
To summarise the results of the above studies, the following flow chart was devised to demonstrate how blood derived DNA, lymphoblastoid cell lines and buccal DNA could be obtained (Figure 7; also see Appendix 6 for a larger version)

Figure 7: Flowchart to demonstrate points of opportunity to collect samples from children and their parents
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As can be seen from the chart, there are at least three points of opportunity to obtain blood for cell lines from children diagnosed antenatally, and at least two opportunities for those diagnosed postnatally. Parents could be asked to provide samples at outpatient clinics or while their child is an inpatient for surgery. Phlebotomy protocols such as those utilised by ALSPAC could be followed (Jones, et al., 2000). The logistics will be explored further below. 
b) Information sheets and consent forms for families

It is envisaged that the information sheets and consent forms will be finalised at the time of the establishment of the cleft gene bank. Examples of Ethics Committee-approved forms have been used by e.g. ALSPAC for the inclusion of samples such as blood for the creation of cell lines. In addition, information sheets directed at young people using lay language have been used with great success. It is the author’s suggestion that a similar format is used for the cleft gene bank information sheets and consent forms. Given the information provided above from the qualitative studies, it appears that parents would like the ‘right amount’ of information for them. On one hand, they felt that it was necessary to receive enough information in order to make an informed decision about participation, and on the other, they felt overburdened at times and would be unlikely to read the entire information sheet. Suggestions from parents include a ‘flier’ in the cleft centre information pack, to be followed up by personal contact by the cleft team responsible for approaching and consenting parents for the gene bank. Other approaches could include initial personal approach with an information leaflet for parents to read. Either way, parents were clear that personal contact for the approach was necessary, and a cooling off period for the decision to participate of at least a couple of weeks. All information sheets and consent forms would require prior approval with the ethics committee which is approached. However, it is the author’s view that these information sheets and consent forms could be sent as samples for the participants of Study 1, already aware of the stages involved in the creation of the gene bank, to approve.
c) Questionnaires- collection of family history, exposure issues (e.g. alcohol, tobacco, drugs, folate, vitamins)

The questionnaires given to participants of the gene bank are likely to include the following types of questions:

· Demographics – age of parents at time of conception, socioeconomic status, postcode, cleft centre, weight of child at birth
· Phenotype of cleft

· Presence of known associated syndromes and other medical problems
· Family history of cleft if known – ancestral and siblings, specific phenotype if known

· Exposure history

I. Contraceptive history; planned / unplanned pregnancy

II. Knowledge of problems during pregnancy

III. Prescribed drug history for 6 months before pregnancy and during pregnancy – mother and father 
IV. Recreational drug use and alcohol use for 6 months before pregnancy and during pregnancy – mother and father

V. Smoking histories (e.g. pack-days) for mother and father for 6 months before pregnancy and during pregnancy

VI. Vitamin use by mother and father for 6 months before pregnancy and during pregnancy

VII. Knowledge of pesticides, cleaning product usage for 6 months before pregnancy and during pregnancy

This list is not exhaustive as theories of environmental influences on cleft are evolving continuously. Therefore the questionnaire to gather this data for the cleft gene bank should be undertaken just prior to the ethics submission is order to include all possible agents which may play a part in the aetiology. The following indicators for the design of this questionnaire should be borne in mind:

I. Parents have expressed anxieties about the completion of questionnaires in terms of time commitments. They would prefer questionnaires to be kept as brief as possible.
II. Some questions may be difficult to answer for parents if they have considered that they have done something wrong. Non-paternity issues and ‘difficult’ family histories are potential concerns for some families. Support and signposting for support should be made available for all completing the questionnaire.
III. Some parents expressed the desire for a member of staff to be present at the time of the completion- for the clarification of questions and support as necessary.

IV. Individual confidential questionnaires should be given to mother and father.

Again, it seems reasonable that these questionnaires are trialled by parents (e.g. the participants of Study 1) prior to the ethics application process.
5: Logistics - to apply the study protocol developed in one cleft centre to identify

a) What support would cleft centres require to obtain consent and samples?
This series of pilots has not been designed with a specific centre in mind for the centralised organisation (or ‘hub’) of the cleft gene bank. It would appear that the institution(s) of the forthcoming cleft gene bank / research centre would canvass opinion from their cleft centre before the final protocol submission. As the nature of the cleft gene bank and research centre is evolving, the nature of the support required is likely to change also. However, the following indicators may be useful as suggestions to reduce the burden on cleft centres’ time:

· The above suggested protocol for the collection of genetic material indicates two types of sample only (saliva and blood)

· The protocols for the collection of saliva and blood indicate that the samples will require posting back to the central laboratory, without needing to process the samples at the collection site (First class post at ambient temperature is acceptable)
· Enough collection vessels, consent forms and information sheets would be sent to each cleft centre involved, based on the estimated number of children diagnosed each year

· Postage-paid safe posting packets (e.g. SafeboxTM, available from Royal Mail) could be sent out with the sample collection kits
· A specific member of staff (e.g. cleft nurse) from the cleft team agreeing to take part, could be part-funded by the cleft gene bank monies available, thus providing a ‘research professional’ in each centre

· The ‘research professional’ could attend initial training sessions designed to educate and inform them about every stage from recruitment to sample processing to results. Provision of training for taking consent should be provided by the host institution. 
· The cleft gene bank centre could then be available via a dedicated member of staff to answer queries from cleft centre staff on an ad hoc basis
b) The process of recruitment (how many centres are needed and would want to be involved in the study)

As stated above, it is anticipated that every child born in the UK with the diagnosis of cleft lip and / or palate could be eligible for inclusion. This currently represents around 1000 per year, and numbers between centres vary. At this stage it is unknown how many centres would be prepared to take part in the cleft gene bank. A cleft gene bank workshop is planned for 26th / 27th February 2009 and at this juncture it may become apparent if delegates representing cleft centres feel that their centre is unable to participate. During the planning and conduct of the above studies, members of staff from the South West cleft centre were positive and encouraging about the establishment of the cleft gene bank. They were extremely helpful to the author by giving advice, contacts and the use of the cleft centre database in order to contact potential participants. It is envisaged that other centres’ personnel would feel similarly enthused.

Once the institution to host the cleft gene bank / research centre is decided upon, cleft centres could be approached on an individual basis to verify that they would be happy to put forward a ‘research professional’ and to endorse the study for their patients. 

6. Ethics
a) To apply for LREC support for these pilot studies

As stated above, ethical approval was sought for the qualitative studies (Southmead Hospital Research Ethics Committee (Ref: 07/H0102/86). Laboratory based pilot studies were carried out in conjunction with ongoing studies in the ALSPAC laboratory, University of Bristol which have LREC approval and are also approved by the ALSPAC Law and Ethics Committee.
b) To prepare a final submission for MREC approval

With the nature of the process of ethic approval for research constantly evolving and changing, no attempt has been made in these pilots to prepare a final submission for multi-centre ethical approval such as with MREC. It is envisaged that the host institution will prepare the final protocols for submission once the final design of the cleft gene bank has been decided upon.
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1. Poster from focus groups

2. Oragene Kit instructions of use

3. Oragene DNA extraction data

4. Laboratory methods of extracting DNA from sponges

5. ALSPAC Standard Operating Procedures used in the laboratory studies

6. Suggested protocol flowchart (also Figure 7)
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