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Gradual loss of telomere ends limits the growth capacity of primary cells whereas
telomerase reactivation facilitates telomere maintenance and immortal cell growth in over
85% of human cancers. While telomerase activity is not detectable in most human somatic
cells, inhibition of telomerase activity is thought to be a potential target for anticancer
therapies. Here we show that telomerase inhibition has a profound effect on cell growth
in mouse embryonic fibroblasts (MEFs) derived from telomerase-deficient mice. Telomere
dysfunction exemplified by the formation of chromosomal end-to-end fusions was found
to be an important factor of the growth impairment in telomerase-deficient cells.
Multi-chromosomal fusion after exposure to doxorubicin is a typical characteristic of
chromosomal abnormality. These findings indicate that chromosomal end-to-end fusion
is a critical factor for the impairment of cell growth in telomerase-deficient cells and
multi-chromosomal fusion might be one mechanistic basis of doxorubicin in conjunction
with telomere function.
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Fig. 1. Growth curve of Myc/Ras-transformed mTERC
-/-INK4a-/- MEFs in culture. The growth chara-
cteristics of Myc/Ras transformed G5 mTERC-/-
INK4a-/- MEF cultures were measured for 4 days
in individually isolated clones with (clone 6~9) or
without mTERC-reconstitution (clone 1~35).



164  ti3ketelubets]z] - Al 78 A3 & 2002

A
8_
1 +vector
Il +mTERC
3 61
®©
<
Q
[0}
©
s 4
C
o
2]
i
) |J__|
0 T T T T Iﬂ T T ui‘j
2 3 4 5 6 7 8 9

G5 mTERC-/-INK4a-/-

Fig. 2. Increased chromosomal instability

in mTERC-/-INK4a-/-MEFs.

(A) The frequency of cromosomal

end-to-end fusions and (B) Telomere fluorescence of metaphase chromosomes. Myc/Ras-transformed G5 mTERC-/-
INK4a-/- MEFs were hybridized with Cy3 labeled (CCCTAA); PNA probe. Arrow indicate telomeres without
detectable TTAGGG (white) and chromosomal end-to-end fusions (black).
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Fig. 3. Increased chromosomal free ends in mTERC-/
-INK4a-/-MEFs. The number of telomeres without
detectable TTAGGG repeats (free end chromosome)
per metaphase were measured in the individual clones
of Myc/Ras transformed G5 mTERC-/-INK4a-/-
(clone 1~5) and G5 mTERC/-INK4a-/-[+mTERC]
(clone 6~9) MEFs.
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Fig. 4. Loss of telomere function increases chromosomal end-to-end fusions and multiple chromosomal fusions
toward doxorubicin. Chromosomal stability of Myc/ Ras- transformed G5 mTERC-/-INK4a-/- MEF cultures

with and without mTERC-reconstitution and Myc/Ras-

transformed mMTERC+/+INK4a-/- MEF cultures were

measured by the frequency of (A) cromosomal end-to-end fusions and (B) multiple chromosomal fusions after

exposure to doxorubicin.
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