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The Human Genome Project 

This issue is dedicated to 

Genetic evolution
of human race

The human genome sequence is now complete
 
 
 
 
 

Researchers have
completed a quest that

started 32 years ago,
having uncovered the
final DNA sequences

that make up a human
genome.



 

In 2003, the Human Genome Project ended with
the generation of an essentially complete
sequence of the human genome.
It delivered a remarkably high-quality human
genome sequence that was nearly complete,
accounting for an estimated 92% of the human
genome. 
The remaining ~8% of the human genome
proved to be particularly difficult to sequence
because these regions contained highly
repetitive DNA and is comparable in size to an
entire chromosome. 

Since the end of the Human Genome Project,
more powerful technologies, such as long-read
DNA sequencing methods and newer
computational tools, aided researchers in
sequencing the repeat-rich genomic regions.

https://www.genome.gov/human-genome-project


These new tools were put to good use, and on 1st
April 2022, the Telomere-to-Telomere (T2T)
consortium published a collection of papers that
reported the first truly complete sequence of the
human genome. The sequence — over 3 billion base
pairs long across 23 chromosomes — is entirely
gapless!!
The T2T consortium further used this newly
completed genome sequence as a reference to
discover over 2 million additional genomic variants.
These studies provide more accurate information
about the genomic variants within 622 medically
relevant genes. 
National Human Genome Research Institute
(NHGRI) played a pivotal part in the success of the
T2T consortium’s work.
The work also included researchers at the
University of California, Santa Cruz; and the
University of Washington, Seattle. The now-
complete human genome sequence will be
particularly valuable for studies that aim to
establish comprehensive views of human genomic
variation, or how people’s DNA differs. 

https://www.genome.gov/news/news-release/researchers-generate-the-first-complete-gapless-sequence-of-a-human-genome
https://sites.google.com/ucsc.edu/t2tworkinggroup


How did the researchers do it?

 

Researchers generated the complete genome
sequence using a special cell line that has two
identical copies of each chromosome, unlike most
human cells, which carry two slightly different
copies. The researchers noted that most of the
newly added DNA sequences were near the
repetitive telomeres (long, trailing ends of each
chromosome) and centromeres (dense middle
sections of each chromosome). Over the past
decade, two new DNA sequencing technologies
emerged that produced much longer sequence
reads. The Oxford Nanopore DNA sequencing
method can read up to 1 million DNA letters in a
single read with modest accuracy, while the PacBio
HiFi DNA sequencing method can read about
20,000 letters with nearly perfect accuracy.
Researchers in the T2T consortium used both DNA
sequencing methods to generate the complete
human genome sequence.  



Since its initial release in 2000, the human
reference genome has covered only the
euchromatic fraction of the genome, leaving
important heterochromatic regions unfinished.
Addressing the remaining 8% of the genome,
the Telomere-to-Telomere (T2T) Consortium
presents a complete 3.055 billion–base pair
sequence of a human genome, T2T-CHM13,
that includes gapless assemblies for all
chromosomes except Y, corrects errors in the
prior references, and introduces nearly 200
million base pairs of sequence containing 1956
gene predictions, 99 of which are predicted to
be protein-coding. 
The completed regions include all centromeric
satellite arrays, recent segmental duplications,
and the short arms of all five acrocentric
chromosomes, unlocking these complex
regions of the genome to variational and
functional studies.



Human genome pioneers are awarded Nobel prize
 
 

Two Britons and an American were awarded the Nobel prize in
physiology or medicine in 2002 for their pioneering research that
began in 1974 and has underpinned subsequent work on the human
genome.
They are Sydney Brenner, a British national born in South Africa,
John Sulston, a British biologist and academic, a leader in human
genome research and Chair of the Institute for Science, Ethics and
Innovation at the University of Manchester and Robert Horvitz, of
the Institute of Technology, Cambridge, Massachusetts. Between
them, they identified key genes relating to organ development and
programmed cell death. This research has proved vital to
understanding what happens when certain bacteria and viruses,
such as HIV, invade cells or when neurological disease occurs.
Much research into cancer treatment is now based on stimulating
cell death—known as the “suicide program.”
The Sanger Centre, where Sulston worked, sequenced a third of the
public human genome project. 
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https://en.wikipedia.org/wiki/Institute_for_Science,_Ethics_and_Innovation
https://en.wikipedia.org/wiki/University_of_Manchester


DNA- The molecule of life is also surprisingly sturdy, being
considered a natural flame retardant and suppressant. Indeed, DNA
could be considered an intrinsically intumescent flame retardant as
it contains the three main components that are usually present in
an intumescent formulation, namely: the phosphate groups, able to
produce phosphoric acid, the deoxyribose units acting as a carbon
source and blowing agents (upon heating a (poly)saccharide
dehydrates forming char and releasing water) and the nitrogen-
containing bases (guanine, adenine, thymine, and cytosine) that
may release ammonia which inhibits combustion.

DNA is a flame retardant!!!!
 
 

When heated, the phosphate-containing backbone produces
phosphoric acid, which chemically removes water, leaving behind a
flame-resistant, carbon-rich residue. In the future, researchers plan

on coating fabric with DNA to make inflammable clothing!!!!

https://www.wired.com/2013/03/fireproof-dna/


Laboratory 
Touchup 

Format for the
acceptance/rejection of

kit/Reagents in Clinical Laboratory
 
 
 Details of the kit/ Reagent:
 

      1. Name of the assay: ---------------------------
-

      2. Principle of the assay: ------------------------
      3. Manufacturer: ---------------------------------  
      4. Supplier: ----------------------------------------

-
     5. Lot / Batch No.: --------------------------------
     6. Number of kits received:  -------------------
      7. Date of kit receipt: ---------------------------
      8. Date of Manufacture: ------------------------
      9. Date of Expiry ---------------------------------



1. Gross packaging and seal intact? Yes No

2. Cold chain maintained? Yes No

3.
Temperature indicator on the box

satisfactory
Yes No

4.
Lot No. on the pack and number of kits

received match with the number
mentioned in the invoice slip?

Yes No

5. Kits within Expiry? Yes No

6.
Mention residual shelf life from date of

receipt of kits
Yes No

Check the following things before
accepting the kit/ Regent

 

Remark: Kit is Accepted / Rejected
Corrective action if rejected:
Corrective action completed: Yes/ No
Signature of the staff receiving the kit:
Date:
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