Genetics and Me

Genetics and Me


Intro: Am I scientist? – well I was… trained as a botanist and did both research and lectured in botany and statistics – but that is all long ago and I have done other things since including being a parent, working here at L’Abri and several years in the computing industry… but science is among other things a way of thinking and you don’t ever lose that.
Science is “to know” and some have described it as the “art of knowing” –To me science is a joy and an excitement as we discover things – and certainly what we have discovered recently about humans – our genetics, our history and prehistory, medicine and the control of illnesses; all this is really exciting… ¿ but does it have value? is it useful? is it true?

It is science, or rather scientists, that have given us penicillin, modern surgery, computers and mobile phones. It is also science, or rather scientists, that have given us weapons of mass destruction, pollution and electric pylons

So, “yes” it is useful and before I leap of into my main subject of this evening which is “genetics and me”, I want to give you a simple example to demonstrate both its usefulness and its limitations and maybe that will give us a handle on its truth
I want to talk about the night sky; about a pattern in the stars called “The Great Bear” also known as “The Plough” to Europeans, “The Great Dipper” to Americans and “The Wain” to the Scandinavians. Sorry to any of you from the Southern Hemisphere because you can’t see it. To any one in the Northern Hemisphere it is always visible (on a clear night) above the horizon.
THE PLOUGH
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The Big Dipper (North America), The Plough (British Isles),  The Wain (Northern Europe) 

Always above the horizon in the Northern hemisphere and clearly visible everywhere – part of Ursa Major – the Great Bear = Greeks and Romans and Iroquois saw the “bear” and there is much mythology about it – its also important in Hindu Mythology as the seven sages of the Vedic texts
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Star Information:
Dubhe : 124 ly from Earth; 1.8 apparent magnitude

Merak : 79 ly from Earth; 2.4 apparent magnitude

Phecda : 84 ly from Earth; 2.4 apparent magnitude

Megrez : 81 ly from Earth; 3.3 apparent magnitude

Alioth : 81 ly from Earth; 1.8 apparent magnitude

Mizar : 78 ly from Earth; 2.1 apparent magnitude

Alkaid : 101 ly from Earth; 1.9 apparent magnitude

Polaris, the North Star, is found by imagining a line from Merak (β) to Dubhe (α) and then extending it for five times the distance between the two Pointers.

So to Alaska State Flag
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So what is its use?… well, through recorded history that has been its shape. Probably first seen and noted by shepherds as they watched their flocks  then realising that as it spins round the sky during each year it always points to that one star and that is always North

And  being able to know where North is has enabled humanity to discover and explore the world.  No longer do you have to hug the coast you can boldly sail North following that star and as you get more experienced the other directions E and W and S also follow.  Of course, you need to be able to see the stars (magnetism wasn’t discovered until quite recently)

Has it always been that shape?

How do they hold their Shape? They don’t! They appear that way because they are a long way away, and because things move slowly, and we haven’t been around that long

Over time they don't hold their shape. The stars of the Big Dipper are constantly in motion, but they move slowly relative to us as they orbit the galaxy at a relatively close speed. 
All except Dubhe and Akaid are part of a group that is moving together

= Akaid  (left end) will move down and left

= Dubhe (right end) will move right 

How do they hold their Shape? They don’t!
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and result will be
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and result will be that the dipper is ‘upside down’ 

--- also, while  the north star Polaris  will be in the same place more-or less because we and it are moving in almost the same direction at more or less the same speed  but the direction will not be North on earth by then ( the earth tips like a wobbling child’s top)

And it almost certainly will not be magnetic North either by then – the earth’s magnetic field has varied considerably over the years and we still don’t have the rules for its changes.

So is it of any use to know the Plough?
¿ Is it useful?

a) If you want to sail from France to England – discover America even - then the Plough it is very useful – NOW – and that is the first thing that is important – it is only useful to get from France to England for the next few millennia say 10,000 years either side of now. 

b) It isn’t that accurate – Polaris is somewhere “there” – North is more-or less in that direction. To get specifically from Orly Airport in Paris to Runway 2 at Heathrow using only that information isn’t enough.– by itself it isn’t accurate enough.

So the art of knowing – science – has wonderful uses  but is also limited - and the first limitation is that science is true only in as far as it is useful

So… it is useful – and true -  that the Plough shows you the North (via Polaris the North Polar star) only if “North is that away” is good enough

Staying with the North direction (unfold a survey map): Magnetic, Grid and True North

An ordnance survey map will show you how to get from ‘A’ to ‘B’ – even if there aren’t any roads you can use a compass and follow Magnetic North – But if it is critical to get from here to here then you have to know that the map points to true North while the compass points to magnetic North – and they are not the same – see the notes along the side – you may have to make an adjustment of a few seconds of arc….. And if it is really critical to get exactly to a particular point then the notes will tell you what adjustment to allow for the movement of the magnetic pole since the map was printed (since this map of this area was made in 1974 this means the adjustment is about 2° 23´)

Of course, if the point you are aiming at is visible when you get there  - say it is a city in a desert, then you don’t have to be so accurate – when you are about in the right place you can see the city from several miles away so maybe you don’t need to bother with the difference between true North, Grid North and magnetic North

But if it were an oasis with a few rocks around which you can’t see from very far away it then you probably do need to think about that difference between a compass bearing and true North  – it might be the difference between life and dying of thirst. 

If you were trying to find a particular point in a jungle where you have no distance view because the trees are in the way then you probably do have to bother even about the differences in True North and Magnetic North – and since the map  was printed

What I am trying to say is that in science: truth and usefulness of a particular piece of knowledge are a measure of the accuracy required.

¿ Is it useful?

What I am trying to say is that in science: truth and usefulness of a particular piece of knowledge are a measure of the accuracy required.

¿ Am I saying that ‘pure science’ is useless? 
well, yes and no. but my reasons are different.

Yes it is useless in that its usefulness cannot be measured… which means that its truth cannot be measured either 

(as an aside – there is no such thing as absolute truth in science only probable truth – it is probably true that the sun will rise tomorrow morning (the planet will continue to turn on its axis and the Sun will not explode overnight – probably true, not absolutely true. Beyond the total experience of all mankind through all of history does not make an absolute.)

No it is not useless because finding out how God’s creation works is a Christian duty,  human duty. Just because we haven’t yet done enough to fit in this piece of knowledge to the rest does not mean that it is useless or untrue: if the research has been done properly then it is a fact – one of the bricks that make up the universe - but because we can’t yet fit it in just means that we can’t yet measure its usefulness and truth

So what am I talking about tonight? What has this Got to do with “Genetics and me?”
Reprise: in science: truth and usefulness are a measure of the accuracy required.

What that means is that we can hold lightly to the statements of scientists. We all know how frequently ideas in science change both as we discover more and as we correct previous misunderstandings (for instance there have been 5 reports this year about the scientific perception as to whether humans bred with Neantherdal man – first we did; then we didn’t, then we couldn’t; then we did –and the last report wasn’t sure) 
but it also means that we can hold onto a more simple idea if that is all that is needed. If North is “that away” is good enough then the Plough will do.
The Psalmist said, “We are fearfully and wonderfully made” I want to try and put that into some kind of perspective

Augustine said (this is a very free translation!) that we wander around the earth going “Ooh” to that wonderful rainbow and “Aah” to this amazing mountain peak; - yet we pass by ourselves… we don’t consider just how amazing we ourselves are.

We grow up from a few cells to a complex body of several thousand working parts and because it doesn’t take any effort we don’t notice it. Yet we know that to learn to play a piano properly or write a computer program takes a lot of sweat and effort – why not growing me up? Why does that happen apparently effortlessly?
So what am I talking about tonight? What has this got to do with Genetics and me?

Do I need to say anything about what genetics is? – what DNA is and how it works – one of those wonderful simplicities that make science into poetry

DNA
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That’s a famous image and it’s a very small part of a complicated structure – let’s see if I can simplify it  
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Very pictorial!!

Ladder  with rungs – rungs made up of lights --- red green yellow and blue –

 each rung made up of two lights

Red always pairs with green – blue always pairs with yellow  In reality GCAT
 paired AT and GC

Some nice advantages here – how do we reproduce that ladder?  - split it in half – and grow a new opposite half

Lets have a better picture…
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So how is it used?
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Remember I said  red always pairs with green – blue always pairs with yellow

each colour represents a nucleic acid base – I have only shown 4 colours because that is all there are – there are only 4 different bases!

So how can that convey information? Well (and this was first published the day I sat my Biochemistry finals) the bases are read in threes – three letter words

1. There are 64 possible words using 3 letters

2. Each word codes for an amino acid – amino acids are what make up proteins – enzymes and you and me and everything else living 

3.  there are only 21 common amino acids so that is plenty of words

So how do we translate a string of words into a protein?
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Well, say  RBY codes for an amino acid called AAA which is here a red shaped cross and and GRR codes for an amino acid BBB which is here a blue diamond

Lets go back to our original bit of DNA– we have split it in half and produced a strand with those two words on it

Now a reader comes along – am easy way of thinking about it is that the reader is one of those international electric plugs that can plug into several different  kinds of socket – pretend that RBY is a three flat pin English socket and GRR is a 3 round pin French socket – OK the reader can plug in to both those words

Now make it a little more complicated in that the international converter can not only plug into all those different sockets but also acts as a socket and can take all sorts of different plugs – like American 3 pin top round, 2 flat horizontal or top flat 2 vertical … and that allows that several different kinds of electrical items can be plugged in… With me so far?

So we plug into DNA word RBY and that allows the flex connecting amino acid  ‘red cross’ to be associated with it

No move the reader to next DNA word and that allows the flex connecting amino ‘blue triangle’ to be associated with it

All that is required now is to join the two amino acids together and to Lose the flexes connecting the DNA

And there we have a mini protein!

note some problems ;; 

maybe I should read missing off the first one  BYG,RR?

Or the second YGR, R??

Or maybe I should read it backwards RRG, YBR

All I can say here is that we know the rules and those things don’t happen – leastways, we don’t think that they happen

Remember there are millions of steps on that ladder, often thousands of amino acids to a protein and that process of making a protein can happen hundreds of times a minute so this is a very simple way of looking at it .. But it is magnificently simple – part of the beauty of science

Me…. I have about 3-billion codons – 3 letter words – grouped into about 23-thousand genes and all that in every single nucleus in every cell in my body and I have between 45 and100 trillion cells in about one of about 300 different types of cells that I have (100 billion nerve cells for instance) (if you lined them up end to end they’d go round the equator about 4 times)
Only 4 letters, 3 letter words coding for 22 amino acids

GCAT
 paired AT and GC
Who would have thought that you could code for all of life with a dictionary of just 64 words – or maybe we should think even lower 

If those words code for only 22 amino acids maybe we should change the image a and be thinking of a language of words made up of 22 letters – like English – estimates must vary - there are about 180,000 words that we use made up of 26 letters but the total maybe as high as 750,000

It is that complexity that I want to look at next – does that complexity of several hundred thousand words make up me? – or any other life form? Or all the life forms that there are?

In one sense that image of a language composed of words is almost exactly what I want to say… If you knew every word in Russian would you be able to speak Russian? I don’t think that you would for you wouldn’t know the rules for how to put the words together.

Here are  6 entries -in order- from Websters Dictionary = Aaronic ab abacist aback abacot abactor = even if you know what they all mean they don’t make sense (aaronic abbot calculator backwards cap of state cattle thief)

And if we remember that the process is technically random then even a sentence like “white clouds roam the blue skies while white sheep eat the green grass”- if the words can be in any order may not make the same sense - or any sense “white white clouds green the blue roam skies eat the sheep”- bits might make sense but how would you know?

We now have the book –HGP  the Human Genome Project has been published – all the words for the whole human genetics and anyone can look at it online

HGP  had the primary goal of determining the sequence of chemical base pairs – the letters -which make up DNA, and of identifying and mapping the approximately 20,000–25,000 genes of the human genome from both a physical and functional standpoint.  -- more than 3 billion words in about 92% of the human genetics

The Human Genome Project was declared complete in April 2003 Further analyses and papers on the HGP continue to occur. 

We now have the book –HGP  the human genome project has been published – all the words for the whole human genetics and anyone can look at it online

My main point here is that the more we know the more we realize that there aren’t any easy answers to some very profound questions like “what defines me” = 

We might know the words – the chemical molecules - we might know the way they can be made but none of this reduces to define me or you or any other organism

There are a great many questions which are yet to be answered

Why does a single-cell bacterium have nearly as many genes as I do? I have about 23,000 genes.  – and a great deal of cell differentiation muscles and skin, bones and eyes.  There are single celled bacteria with about 18000 genes. There is a simple flatworm with only (exactly) 967 cells that has 19,000 genes while a much more complicated fly has 16,000
Why are the differences between me and a chimpanzee so great - we share 96% of our genetics

We have discovered that there is quite a lot of similarity between genes right across a set of organisms 

We have discovered that very similar genes are used – say for hair colour or for eye colour in monkeys and me. 

We have discovered that a given gene may be used in several different ways in several different  parts of a single organism
What controls the base plan? There must be something that controls the genes themselves
HOX genes – it was discovered that there are some genes that control whole areas of an organism – the first ones found were two genes that controlled the front and back half of the fruit-fly drosophila. The genes didn’t code for anything particular in the back half of the fly, but they did control the genes that made the legs. In fact they control the developmental process in an embryo along its axis… in an insect they control antennae, mouth parts, legs or wings, in a vertebrate they control forelegs, ribs and hind legs. They appear to work by switching ‘on’ or ‘off’ bits of the other DNA but they are very widespread. The same HOX gene produces not only the right kind of appendage (leg or wing) at the right point in the organism but the same HOX gene produces a different kind of leg appropriate to the different organism
For example:

There are genes like HOX genes that control say, eyes. They are called PAX genes 

Now the eye of a mammal like a mouse is like a pinhole camera. The eye of a fly is very different… a compound eye – yet the HOX type genes are very similar and have the same effect. The mouse eye HOX type gene produces mouse eyes in mouse -- even if we experimentally switch it ‘on’ in a developing leg - it is a mouse eye produced on a leg: similarly with flies, even if  fly eye HOX type gene is switched ‘on’ in a developing wing - it is a compound fly eye: 

and here is the killer - if mouse eye HOX type gene is switched on in a fly (anywhere) then it produces fly eyes - and vice versa – they seem to know ‘where they are’… what is appropriate for the organism in which they are being used
Incidentally the commonality of the HOX genes cannot be that they developed once and have been passed down unchanged for billions of years – the difference between vertebrates and insects and shellfish is so long ago on the accepted timing sequence that no one would consider that such a similarity still remained  virtually unchanged in the gene pool
So there is one kind of partially answered question that leaves more questions than it answered

Here is another question: why do we have so many genes that are apparently unused?

The DNA system for humans has been described as being like a road from Penzance to John O’ Groats… about 1800 miles. About every 40 miles or so there is a factory which does something, produces muscle cells or skin cells etc. But the road in between has nothing that is used. Probably only 2% of my DNA  is used to make me – the rest was called redundant or junk DNA – I have used that term myself in lectures I have given here in the past.

 I said it was called redundant or junk DNA – it was until earlier this year when they discovered that at least some of it is used to control the processes in cells created by the ‘active’ 2% that made me. In particular they discovered that the heart’s response to a particular stress is controlled by a gene from the so called ‘junk’ DNA  - they now suggest that they have discovered a use for about 80% of the DNA that I have – control of responses to stress.

To me that begs the question. If that gene that controls the heart response was otherwise used to make stomach wall lining then are they suggesting that if it occurs on a different place on the ‘road’ then it has a different function. If so, we still need to find the control unit that decides that this gene in Portsmouth makes stomach lining but the same gene in Manchester is used for heart response.. We still have a problem of ‘use by location’
Another problem is that 23000 genes produce a very complicated me – I am composed of more than 10000 different parts and processes and only 23000 genes -  2 ½  per part – even if they are all used in 10 different ways that still isn’t much  only 25 genes per part … but there is another problem
I have 23000 genes. The microflora that live on and in me (and mine are very personal - different to yours and they change throughout my life) – consist of about 10 times the number of cells than me and about 100 times the genomes – I will repeat that: I have 23,000 genes – the buggies that live on me have 230,000 genes. These bugs can be very specific – you exchange about 30 species when you kiss mouth to mouth. The bugs on my wrist are not the same as the bugs on my elbow – even when I mix them up.

Most are harmless but some are harmful

Yet I apparently need some or all of these to survive - even to grow and develop properly. 
Some cause illness – tummy bugs and sexual illnesses – but the same bugs, exactly the same bugs,  live in me and do not cause those problems why not?

 – in fact the tummy bugs are extremely useful and help us digest stuff we wouldn’t ordinarily be able to digest. 
We all know that if we have had to have a course of antibiotics to deal with a bad set of gut flora then we need to replenish our tummy flora – hence the availability of yakult and benecol cultures in our supermarkets and procedures like faecal transplants – these are methods of trying to ensure a healthy set of gut flora

The point here is that just as philosophy has a problem with the question “who or what am I?” So does science – It is not becoming more clear what I am - if more than 90% of what you see as yo look at me at this very moment while I am talking to you involves genetics from several millions of other organisms
¿ Or is it? Who am I? 

Back to my original point about only needing to know so much… All that you can see  is the product of my genetics as I have interacted with my environment over time – a mix of nature and nurture which is uniquely me but which all of us also share
You don’t need to know my genetics to be able to talk to me – what defines me for the purposes of social interaction is not defined by  my genetics. – I’ll come back to this in a minute but here I want to reiterate

You don’t need to know my genetics to be able to talk to me – what defines me for the purposes of social interaction is not defined by  my genetics.

So having commented on the complexities of genetics and me  are we any closer to knowing who I am and have we learned anything that is of use?

I think that we have learned and that there is use in what we have learned.

Firstly, not only are we fearfully and wonderfully made and all the evidence goes to demonstrate that but we are also pretty clever too. It has taken billions of pounds and millions of hours of research to find out these things. Even if there are still problems in the details and great gaps in the knowledge there are some very important things that we have learned – like being able to locate babies with genetically carried diseases like cystic fibrosis. 
 
Genetic diseases can be screened for and there is hope that maybe  gene therapy might be possible (transplanting “good” genetic material into the infected places)  - maybe prior to conception (and thus permanently affecting the individual and their descendants) 

Potential benefits of sequencing the human genome expand to many fields from molecular medicine to a better understanding of human evolution. 
The Human Genome Project through its sequencing of the DNA can help us understand diseases including genotyping of specific viruses to direct appropriate treatment; identification of mutations linked to different forms of cancer; designing medications and predicting its response better; advancement in forensic applied sciences; biofuels and other energy applications; agriculture, livestock breeding, bioprocessing; risk assessment; bioarcheology, anthropology, evolution. 
Another proposed benefit is the commercial development of genomics research related to DNA based products, a multibillion dollar industry 
Immediately I think we can begin to see some problems – not least of which is who makes what decisions? 

But, behind that is an underlying problem – not of science which is merely knowledge , but of people – not just scientists but politicians and the pressures of the economy
Let me first make a comment on so called scientific neutrality “so called” because it is a myth.

A profound mistake made by everyone – Christian and unbeliever alike - is to try and make the claim that ‘science’ is objective, impartial, and therefore cannot be judged: To claim science and technology  are morally neutral. 
Wrong: Science, and even more Technology, is an activity of mankind and therefore cannot be morally neutral. 

It is all too easy to say ‘Science is neutral but scientists are not.’ That is true of course; but it is not all the truth. A Scientist cannot say ‘I invent an Atom bomb – I am not guilty if mankind uses it to kill people. – leastways, he can only say that if he himself is not part of humanity but as yet there are no such scientists. Similarly and more importantly all sorts of discoveries in human genetics have profound implications for humanity. Decisions may be made for a variety of claimed reasons but that they always, always do impact society and other people.
In the back ground is the fact that science (in the work of many, many scientists) is trying to do a greater job of demanding materialism: 
Normally we would look askance at scientists who skewed their results by only looking in certain directions – like investigating tyre blowouts but not looking at tyres actually on a car moving down a road - but in the case of promoting materialism it is totally accepted, more that that, it is totally expected that the work must result in an increase in scientific knowledge and control – spiritual, theological solutions are explicitly excluded, they cannot be!
 (schools
)
Now even the nurture is claimed to be genetically controlled - while at the same time the problems of exactly who I am is being removed from my personal genetics - and leaves some rather nasty ethical problems.
What do you do if people who can afford it only have blue-eyed children? What should you do?

What if my genetic profile indicates to an insurance company that I might suffer from bowel cancer. Should they refuse me insurance? If my potential employer can read my genetic profile should they be allowed to decide not to employ me?

These are not new problems. Various genetic ideas have influenced our history profoundly from the forcible sterilization of some country folk in Virginia in the 1920’s because they were country folk drawing welfare and the effects of  Hackel’s genetics on Hitler’s thinking leading to the death of millions of people – not only Jews - in the 30’s and 40’s 

Eugenics (literally “good breeding”) has also been concerned with the elimination of hereditary diseases such as hemophilia and Huntington's disease. However, there are several problems with labeling certain factors as genetic defects. In many cases there is no scientific consensus on what a genetic defect is. It is often argued that this is more a matter of social or individual choice. What appears to be a genetic defect in one context or environment may not be so in another. This can be the case for genes with a heterozygote advantage, such as sickle-cell disease or Tay-Sachs disease, which in their heterozygote form offer an advantage against, respectively, malaria and maybe tuberculosis. 
Although some birth defects are uniformly lethal, disabled persons can succeed in life. 
Many of the conditions early eugenicists identified as inheritable  are currently considered to be at least partially, if not wholly, attributed to environmental conditions. (pellagra is actually a vitamin deficiency and is one such example of something that was classified as a genetic disorder and ‘appropriate’ discriminatory action was taken against some of the unfortunates who had this illness ) Similar concerns have been raised when a prenatal diagnosis of a congenital disorder leads to abortion (see also preimplantation genetic diagnosis).

Eugenic policies have been conceptually divided into two categories. Positive eugenics is aimed at encouraging reproduction among the genetically advantaged, for example the reproduction of the intelligent, the healthy, and the successful. Possible approaches include financial and political stimuli, targeted demographic analyses, in vitro fertilization, egg transplants, and cloning. Negative eugenics is aimed at lowering fertility among the genetically disadvantaged. Negative eugenics aimed to eliminate, through sterilisation or segregation, those deemed physically, mentally, or morally “undesirable” This includes abortions, sterilization, and other methods of family planning. Both positive and negative eugenics can be coercive. Abortion by fit women was illegal in Nazi Germany. (ie those who would produce blond-haired blue eyed “Aryan” babies)
The Charter of Fundamental Rights of the European Union also proclaims "the prohibition of eugenic pratices, in particular those aiming at selection of persons.
Conclusions:

What this means is that our society is going to use these kinds of technologies. What we have to do is to work out how we are going to respond and try to control the uses.

It is ordinary people who do it and who use it. There is no implicit reasons that I can see on Christians using the results. By that I mean that the reasons for anyone deciding to use a particular example of the results of human activity are not scientific reasons but moral reasons.. Is it good? Does it harm me? Does it harm other people? Does it harm the environment? Does it harm the world itself?
Science generally and Genetics in particular is a Human Activity

Subject to Human limitations

Subject to Human sinfulness

Capable of Human Greatness

Men have discovered wonderful things (Eccl 7:29 – God made man upright but they have sought out many schemes) but not always done the best thing with them because we are sinful creatures. Bad things include the gas chambers of Auschwitz and the ecological destruction of the Caspian Sea. Good things include Electric lights and Penicillin and here in genetics is the possibility of overcoming some horrible genetic diseases.
I can see two reasons where we – Christians - do have a problem:

1. Fundamentally, modern science is a religion, a very powerful religion because much of it works, but it is none the less a faith system. Human’s cannot logically hold on to two differing systems, two different sets of presuppositions, two different world views – and the Christian world view is different. 

2. Christians are opposed to science but we do need to keep the use of its knowledge in its place by using a different set of criteria than the world and other people will use. Is it good? Does it harm me? Does it harm other people? Does it harm the environment? Does it harm the world itself? These are not reasons that the pragmatics of scientists or accountants will necessarily use. These are moral reasons and the source of our morals is not in ourselves but in what God has said.
 
Our  calling is to be obedient to God and that is what the bible is about

 

The lodestone we must use is Gods Word, the bible, for in it we discover what means are lawful and what goals are good. 

 

It isn’t a ‘Do A’, ‘Do B’,’Don’t do C’ kind of rule book. It is a book that requires us to learn about God and his ways, to learn how to please Him by finding out who he is.  To find out how to be obedient to him.

 

Where we live is in God’s creation and we are called to look after it. To tame it and act as stewards who will have to give an account. It is not our to rape and use for our own selfish ends, it is God’s good and beautiful world and we are not merely passengers on spaceship earth but also eternally heirs of salvation

 

(To a Christian, individuals are important for they are eternal. Other things like science and technology are ephemeral.)










� Guanine, Uracil, Adenine, Thiamine Cytosine:  in DNA Thiamine replaces Uracil


� Guanine, Uracil, Adenine, Thiamine Cytosine:  in DNA Thiamine replaces Uracil


� there is no single sensible answer to this question. It's impossible to count the number of words in a language, because it's so hard to decide what actually counts as a word. Is dog one word, or two (a noun meaning 'a kind of animal', and a verb meaning 'to follow persistently')? If we count it as two, then do we count inflections separately too (e.g. dogs = plural noun, dogs = present tense of the verb). Is dog-tired a word, or just two other words joined together? Is hot dog really two words, since it might also be written as hot-dog or even hotdog?


It's also difficult to decide what counts as 'English'. What about medical and scientific terms? Latin words used in law, French words used in cooking, German words used in academic writing, Japanese words used in martial arts? Do you count Scots dialect? Teenage slang? Abbreviations?


The Second Edition of the 20-volume  Oxford English Dictionary contains full entries for 171,476 words in current use, and 47,156 obsolete words. To this may be added around 9,500 derivative words included as subentries. Over half of these words are nouns, about a quarter adjectives, and about a seventh verbs; the rest is made up of exclamations, conjunctions, prepositions, suffixes, etc. And these figures don't take account of entries with senses for different word classes (such as noun and adjective).


This suggests that there are, at the very least, a quarter of a million distinct English words, excluding inflections, and words from technical and regional vocabulary not covered by the OED, or words not yet added to the published dictionary, of which perhaps 20 per cent are no longer in current use. If distinct senses were counted, the total would probably approach three quarters of a million.





� (and fascinatingly, many of them - unlike their versions more free living - use the same metabolism and energy pathways which implies that they are sharing a common genetics - different to the methods they will use if cultured away from me and from each other which (to me) implies that they don't use their own DNA if something else is around and better or (again, to me) it implies that they interchange DNA much more frequently than we think is possible








� CF is caused by a mutation in the gene for the protein cystic fibrosis transmembrane conductance regulator. It is a recessive gene (you need both copies of the mutated gene to get CF. As the presence can be tested in the womb there is the obvious ‘abortion’ risk : In fact Preimplantation genetic diagnosis (PGD) is in fact more economically preferable to natural conception (NC) followed by prenatal testing and abortion of affected pregnancies


� The Dawkins of this world use arguments against theology which are totally rhetoric and have no basis in fact 


� See today’s news that funding for ‘free’ schools MUST include evolution taught as the only truth


� The way eugenics was practiced in this period involved "interventions", which is a euphemistic name for the identification and classification of individuals and their families, including the poor, mentally ill, blind, deaf, developmentally disabled, promiscuous women, homosexuals and entire racial groups — such as the Romany and Jews — as "degenerate" or "unfit"; the segregation or institutionalisation of such individuals and groups, their sterilization, euthanasia, and in the extreme case of Nazi Germany, their mass extermination.


Practiced in some forms in Sweden until 1975 
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