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TZAP: A telomere-associated protein
involved in telomere length control

Julia Su Zhou Li et al 2017 Science
TZAP (telomeric zinc finger—associated protein).

TZAP binds preferentially to long telomeres that have a low concentration of shelterin
complex, competing with the telomeric-repeat binding factors TRF1 and TRF2.

TZAP triggers telomere trimming, which results in the rapid deletion of telomeric
repeats.

The reduced concentration of the shelterin complex at long telomeres results in TZAP
binding and initiation of telomere trimming. Binding of TZAP to long telomeres
represents the switch that triggers telomere trimming, setting the upper limit of
telomere length.



TZAP, a telomere-associated protein.
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Chromatin immunoprecipitation (ChlP) shows association of TRF1 and TZAP to
telomeric DNA
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Fig. 2 The zinc finger domains of TZAP directly bind telomeric repeats.
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Fig. 2 The zinc finger domains of TZAP directly bind telomeric repeats.
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Fig. 2 The terminal zinc finger domains of TZAP directly bind telomeric repeats.
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Fig. 3 TZAP binding to telomeres is inhibited by elevated TRF2 levels.
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Fig. 4 TZAP contributes to telomere length homeostasis promoting telomere trimming.
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Fig. 4 TZAP contributes to telomere length homeostasis promoting telomere trimming.
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Telomere trimming involves the deletion of the secondary telomeric structures
known as T-loops, leading to telomere shortening and accumulation of
extrachromosomal telomeric DNA (ECT-DNA)



Fig. 4 TZAP contributes to telomere length homeostasis promoting telomere trimming.
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Fig. 4 TZAP contributes to telomere length homeostasis promoting telomere trimming.
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Fig. 4 TZAP contributes to telomere length homeostasis promoting telomere trimming.
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Telomere length regulation

Stem cells, induced pluripotent

stem cells, cancer cells Chromosome
with over-elongated telomeres
and low-density shelterin

Long

[ telomere
Double- \TZAP binding
stranded

m N

DNA
0 Y

Shelterin

Telomerase/ALT TZAP-mediated
telomere trimming

Somatic cell Normal
telomeres shorten :I_I: u u H H U telomeres

with replication until /“-—' R s e =
cellular senescence  ®

Shortening with time/age

Gérald Lossaint, and Joachim Lingner Science
2017;355:578-579

Science

AVAAAS

Copyright © 2017, American Association for the Advancement of Science



