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Introduction

Elizabeth Blackburn was born in Hobart on the island of 

Tasmania, Australia. She was born into a family of science. 

Blackburn was fascinated with animals growing up, which she 

believes is why biology seemed the most interesting of 

sciences to her. Moreover, a large influence on her science 

career was a biography of Marie Curie, which she read and 

reread as a child.2 Her academic advisor was Frederick 

Sanger, who has won the Nobel Prize twice in chemistry. In 

2009, Blackburn won the Physiology Nobel Prize for her 

discovery of telomeres and telomerase. She was the first 

Australian female to win a Nobel Prize. She continues her 

research on telomeres and telomerase, and its role in different 

diseases.

Experimental Importance
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Elizabeth Helen Blackburn

Born: November 26, 1948 (age 71)

Education: 

•University of Melbourne: B.Sc. 

(Hon) – Biochemistry

•University of Melbourne: M.Sc

(1972) - Biochemistry

•University of Cambridge: Ph.D. 

(1975) – Molecular Biology

•Yale University: Postdoc (1975-77) 

– Molecular & Cell Biology
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• Blackburn studied the protozoan 

Tetrahymena thermophila, and noticed a 

repeating codon at the end of the linear 

rDNA, which varied in size.

• The codon at the end of the 

chromosome contained a TTAGGG 

sequence that was repeated, and the 

terminal end of the chromosomes were 

palindromic.4

• Blackburn and Szostak proved that 

these sequences contained 

characteristics of telomeres.

• This research led to the hypothesis that 

the replicating system for chromosomes 

and the addition of the hexanucleotides 

was due to the activity of an enzyme 

that is able to transfer specific functional 

groups.5

• Led to Blackburn and 

Greider’s discovery of an 

enzyme with reverse 

transcriptase activity that 

was able to seal the 

terminal ends of 

telomeres, without 

causing the chromosome 

to be incomplete and 

unable to divide, and 

without loss of the end of 

the chromosome.4

• The enzyme, Telomerase, 

contains both RNA and 

protein components; the 

RNA part aids as a 

template for adding the 

telomeric repeats to the 

incomplete telomere, 

while the protein part 

adds enzymatic function 

for the addition of these 

repeats.6

“Telomeres are like the protective 

caps on the ends of shoelaces. 

They prevent the ends of a 

shoelace — a metaphor for a 

chromosome — from fraying, which 

chromosomes often do as cells 

divide.”

-Elizabeth Blackburn
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What are Telomeres?
• Telomeres are repetitive tandem DNA sequences that 

cap chromosomal ends.

• They protect genomic DNA from enzymatic 

degradation.

• Telomeres progressively shorten with cellular 

replication and are therefore assumed to correlate with 

biological and chronological age. 

• When telomeres get too short, they signal the cell to 

die.3

• Many influences can affect telomeres and cell fate, such as 

diseases, aging, and daily life factors. 

• In human nucleated blood cells, the average telomere length shows 

a highly significant decline with age that is most pronounced for the 

cells of the immune system.9

• Stress is associated with lower telomerase activity and shorter 

telomere length in peripheral blood mononuclear cells from healthy 

premenopausal women. Women with the highest levels of perceived 

stress have telomeres shorter by at least one decade of additional 

aging compared to low stress women.10

• Telomere length is significantly shorter in people with anxiety, 

depression, adjustment disorders, schizophrenia, and many other 

underlying diseases.

• Telomere preservation is required for achieving immortality by 

neoplastic cells, generally by activating or upregulating telomerase. 

Most human tumors (85%–90%) constitutively express telomerase, 

whereas telomerase activity is absent or highly regulated in normal 

tissues, making the inhibition of telomerase an appealing target for 

cancer therapeutics.11


