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Haldane, JBS (1949). 'The rate of mutation of human genes'.

Hereditas. 35: 267-273.
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Junk no more < Yale School of Medicine Magazine, 2013 — Winter

The myth of junk DNA Some early press coverage credited ENCODE

with discovering that so-called junk DNA has a function,
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“Junk” DNA

*Approximately 98% of human DN
does not code for proteins

N~
I\

*Many different types: noncoding
RNAs, repetitive sequences,

pseudogenes
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ENCODE

* Involves many scientists and rese
facilities around
the world

arch

* Studied 1% of National Human Genome Research Institute
human genome

* Nearly all junk

/fl,l

DNA studied
transcribed into
RNA
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Francis Collins,

“There’S a IOt - r. Director

more going On "‘7 National Human

Genome

than we thought.” = | Resoarch st
Eric Green, & kk', ﬁﬁﬁﬁetake-home

%qlenttnﬁc 1 message is ‘Oh, my

NHCRI QOSh, this is really
complicated.”

Rick Weiss, “Intricate toiling found in nooks of DNA once
belleved to stand idle,’
he Washinaton Past, June 14, 2007
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“[Junk DNA is]
—exactly what Darwin’s
theory would predict.

If, as some might arque:

these genomes were

created by individual

acts of special creation,

why would this partlcular
___feature anpear?” s iisasseof oo, 5. 136;
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80-85% junk vital for evolution.

Does not refute ENCODE findings.

Genome Biology and Evolution. 2017. vol. 9, p. 1880

lie AL agi€ar ¥ NS Auale diua Lt slal) B oS ale (ul jglalll Y 138
lallad dudial) alal) cufl Laga

daaas clindl o)y B el of @) (AT Bra cilial) aled

WM\M&MML;\AM&JM&M&&MM\MbMWB



Sl 0n %99l (b lpnaasl 13 Lo Al Al Al (a8 2012 i 3 g

%98 (sl cililii g Uad (gua ity |gils
duasal ddhia 70,000 |paiasié
Bamy il AlA%S L;i duiuuas dihia 400,000
‘gene ‘switches ua rlds (e 4
Lolad Uad cililes culin 3yh (4l 4B Basaa caillig Lyl Leia %80 (o 1saias)
The idea that most of the DNA is "junk DNA" is definitely wrong.

Inés Barroso in: Ecker, Joseph R. et al 2012. Genomics: ENCODE

explained. Nature 489, 7414, 52-55
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Gene annotations in Gencode, Ensembl, RefSeq, and CHESS

Gencode® Ensembl” RefSeq® CHESS

Protein-coding genes 19,901 20376 20343 21306

IncENA genes 15779 14720 17,712 18484
Antisense RNA 5501 28 2694
Miscellaneous RNA 2213 7222 13,899 4347
Pseudogenes 14723 1740 15,952

Total transcripts 203,835 203903 154484 323,827
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Originally’assumed to be

transcrlptlonal nonsense from ‘dead’
genes. Now known to have key

regulatory roles.

Nature Comm. 201
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ENCODE Data Encyclopedia  Materials & Methods Help W Search Qn

basic biology

ENCODE: A Sourcebook of Epigenomes and Chromatin Language.

{:}
Yavartanoo M, Choi JK.
Genomics & informatics. 2013 Mar;11{1):2-6
Abstract: Until recently, since the Human Genome Project, the general view has been that the majority of the human genome is

composed ofm DNA and has little or no selective advantage to the organism. Now we know that this conclusion is
an oversimplification. In April 2003, the National Human Genome Research Institute (NHGRI) launched an international
research consortium called Encyclopedia of DNA Elements (ENCODE) to uncover non-coding functional elementsin
the human genome. The result of this project has identified a set of new DNA regulatory elements, based on novel rela-
tionships among chromatin accessibility, histone modifications, nucleosome positioning, DNA methylation, transcrip-
tion, and the occupancy of sequence-specific factors. The project gives us new insights into the organization and regu-
lation of the human genome and epigenome. Here, we sought to summarize particular aspects of the ENCODE project
and highlight the features and data that have recently been released. At the end of this review, we have summarized a
case study we conducted using the ENCODE epigenome data.

Consortium data ENCODE DHS, TF ChiP, histone modification ChIP, chromatin states
used in this
publication:

References: PMID:23613676 (' PMCID:PMC3630381
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Long non-coding RNA XIST promotes TGF-f-induced epithelial-mesenchymal
transition by regulating miR-367/141-ZEB2 axis in non-small-cell lung cancer
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Evolution would maintain large amounts of 'useless' DNA had

remained a mystery,
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Evolution is caused both by changes in the genes which code for

proteins and in the DNA which codes for regulatory control.

"One of the great challenges in evolutionary biology



Jonathan K. Pritchard & Yoav Gilad in: Ecker, Joseph R. et al 2012.

Genomics: ENCODE explained. Nature 489, 7414, 52-55.
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Functions of “Junk” DNA

*Gene silencing: turning genes “off”
*Fine-tuning cellular processes
*Regulating genes during

embryo formation

*DNA formatting: structure

and packaging

*Generating genetic diversity:
e.g. immune sysiem . g
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Summary

* “Junk” DNA is functional and
important

* Mainly involved in regulation

* “Junk” DNA may accountiorimany s
of the differences between R
organisms
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ENCODE

*Phase 2 completed in 2012
* Functions
believed to be

mainly regulatory
* Some variations

In junk DNA

linked to disease
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Junk DNA, Decoded At Last, Reveals Genetic Mutations
Contributing To The Development Of C ancer

'Junk DNA' could be culprit behind schlz__phrenla

Bunday, 12 Jarmuary 2014 - 11 30am 15T | Agency: AN

GENE CRUCIALTO THE DEVELOPMENT OF CELIAC DISEASE
FOUND IN JUNK' DNA.

Posted on April 8.2016 = by Healthinnovations  Leaveacomment

Not 'junk' anymore: Obscure DNA has key role in stroke damage

Date: December 15, 2016
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Report from the ENCODE project,
open source

www. Nature.com/encode
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Most detailed human genome sequence yet reveals our hidden

variation | New Scientist



https://www.newscientist.com/article/2285202-most-detailed-human-genome-sequence-yet-reveals-our-hidden-variation/
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Most detailed human genome
sequence yet reveals our hidden
variation
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HUMANS 26 July 2021

By Michael Marshall

We are still learning more about the human genome

Shutterstock / Explode

A new, more complete version of the human genome is already bearing fruit after being released
two months ago. It has revealed enormous amounts of genetic variation between people that
couldn’t previously be detected — variation that may underlie diseases.

“There were variants that were hiding in plain sight,” says Megan Dennis at the University of

Other studies suggest that the new genome will finally reveal the

functions of seemingly useless ‘junk DNA”.
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Is Most of Our DNA Garbage?
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FAR FROM THE
MADOING CrOwD|

T. Ryan Gregory’s lab at the
University of Guelph in Ontario is
a sort of genomic menagerie,
stocked with creatures, living and
dead, waiting to have their DNA
laid bare. Scorpions lurk in their
ferrariums. Tarantulas doze under
bowls, Flash-frozen spiders and
crustaceans — collected by
Gregory, an evolutionary biologist,
and his students on expeditions to
the Arctic — lie piled in beige
metal tanks of liquid nitrogen. A
bank of standing freezers holds
samples of mollusks, moths and
beetles. The cabinets are crammed
with slides splashed with the
fuchsia-stained genomes of fruit
bats, Siamese fighting fish and
ostriches.

Gregory's investigations into all
these genomes has taught hima
big lesson about life: At its most
fundamental level, it's a mess. His
favorite way to demonsirate this is
through what he calls the “onion
test,” which involves comparing
the size of an onion’s genome to
that of a human. To run the test,
Gregory’s graduate student Nick
Jeffery brought a young onion
plant to the lab from the
university greenhouse. He handed
me a single-edged safety razor,
and then the two of us chopped up
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Moths in the lab of T. Ryan Cregory at the
University of Guelph
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Far From “Junk,' DNA Dark Matter
Proves Crucial to Health zz77.z :

Should You Fear the Pizzly Bear?



http.//www.nytimes.com/2015/03/08/magazine/is—most—of-our-dna—

garbage.html? r=1
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