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It was barely a gen er a tion ago – dur ing the spring of 2003, in fact – when sci ent ists at The Human
Gen ome Project com pleted their work sequen cing the human gen ome. But even for the world’s lead -
ing genet i cists, the ‘Book of Life’ is a heavy read. Research ers are still mak ing sense of it.

It was a land mark moment, of course, not just in sci ence, but in life on Earth – the �rst time an
organ ism cata logued the very build ing blocks that it’s made of. It sparked the genetic revolu tion that
we’re cur rently liv ing through, but it also raised some ser i ous ques tions. Ques tions like, ‘Why is
there so much of it?’
One of the strange and start ling things about the com pleted human gen ome was how little of it
seemed to be doing any thing. There are around three bil lion nuc le otide pairs in the human gen ome
(the ‘let ters’ in our DNA: A, C, G and T). Less than two per cent of those (around 20,000) rep res ent
pro tein-encod ing genes that give the cells in our bod ies their march ing orders. So, what’s the rest of
it doing?
Some called it junk DNA. Genetic gib ber ish – a pile of leftovers from mil lions of years of evol u tion or
an impossible word search where very little makes sense. And it seems that at least some of it is
indeed non-func tion ing. But not all of it.
Sci ent ists are begin ning to shed light on this dark mat ter of the human gen ome. Far from a junk
heap, it per forms a cru cial reg u lat ory or modi fy ing func tion for the pro tein-encod ing genes. Some
have likened these DNA sequences to volume-con trol but tons for how our genes are expressed. For
example, enhan cer sequences increase the tran scrip tion of genes from DNA to RNA. Silen cers do the
reverse.
Large swathes of the dark gen ome are also made up of long, repet it ive sequences of DNA known as
trans po sons. These too play a crit ical role in the way our genes are expressed, and they’re linked to
moment ous evol u tion ary steps and our abil ity to adapt to our envir on ments.
Also known as ‘jump ing genes’, trans po sons can move from one sec tion of a gen ome to another. This
abil ity can trig ger seis mic genetic muta tions and reversals. Sci ent ists believe, for example, that
trans po sons are linked to the devel op ment of oppos able thumbs in humans and the loss of tails in
our spe cies and other great apes.
They may also be respons ible for tumour devel op ment in some cir cum stances, as well as cer tain
hered it ary dis eases. Hae mo philia and Duch enne mus cu lar dys trophy are two examples thought to
arise from repet it ive DNA sequences linked to trans po sons.
That’s just one reason why the dark gen ome is now a hot bed of med ical research. Sci ent ists hope that
in the next two dec ades, our grow ing under stand ing of these once-ignored chapters from the ‘Book
of Life’ will lead to a new gen er a tion of ther apies for treat ing genetic dis orders.
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