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A positive correlation exists between stress resistance and longevity, but emerging evidence suggests that lifespan and stress endurance are physiologically distinct. A major challenge in aging biolo-
gy has been identifying factors that play distinct roles in these closely coupled processes because genes that promote longevity often enhance stress resistance. Here, we demonstrate that TCER-1, 
the Caenorhabditis elegans homolog of the human transcription elongation and splicing factor, TCERG1, has discrete and opposite e�ects on lifespan and stress resistance. We previously identi�ed 
tcer-1 as a gene that promotes longevity in germline-less C. elegans and reproductive �tness in wild-type animals. Surprisingly, tcer-1 mutants exhibited exceptional resistance against multiple biotic 
and abiotic stressors, including infection by the human opportunistic pathogen Pseudomonas aeruginosa. Conversely, TCER-1 overexpression increased susceptibility to infection. TCER-1 acted cell 
non-autonomously to both enhance longevity and repress immunity. Interestingly, TCER-1 inhibited immunity only during the fertile stages of life and not in post-reproductive adults. Elevating its 
levels ameliorated the fertility loss that follows infection, suggesting that TCER-1 may repress immunity to augment fecundity. Mechanistically, TCER-1 acts through the inhibition of the conserved 
kinase, PMK-1, as well as through repression of PMK-1-independent, novel antibacterial factors critical for innate immunity. Recent RNA-seq studies have further highlighted the role of TCER-1 in in�u-
encing immunity under pathogenic challenge. Overall, our data establish key roles for TCER-1 in coordinating immunity, longevity and fertility, and reveal the molecular mechanisms that distinguish 
length of life from functional aspects of aging.

Rise in the population of older people 
is expected to further increase in the 
near future, an outcome of modern 
day health care.

A Fast Graying World

Trancription Elongation Regulator 1 (TCER-1)

Ghazi, A., S. et al,  PLoS Genet, 2009. 5(9): p. e1000639 1Sterile animals (GSC-ve) have in-
creased lifespan1
TCER-1 identi�ed as an essential 
factor required for this longevity2

Promotes longevity

TCER-1 is homologous to the human 
transcription elongation factor TCERG13 
Plays an essential role in transcription 
and splicing4
Implicated in Huntington’s and HIV in-
fection3,5
Highly expressed in human oocytes, 
with mRNA levels declining with age6 

Evolutionarily Conserved
C. elegans predicted protein ZK1127.9

Human coactivator CA150

Splicing Huntington’s

ubiquitin +ve 
aggregatesTCERG1

tcer-1 mutants display a decreased 
brood of ~65% and viability of ~40% 
Also have a disrupted gonad and dis-
play delay in switching from spermato-
genesis to oogenesis

Essential for Healthy Reproduction7

DAVID analysis of DAF-16 
and TCER-1 targets show 
enrichment in the three 
UP groups in lipid meta-
bolic genes
TCER-1 along with DAF-16 
 

Regulates Lipid Metabolism7

identi�ed as regulators of fatty acid and lipid metabolism

Given the importance of tcer-1 in in�uenc-
ing numerous traits, we asked if tcer-1 also 
played a role in stress response. Further, 
since the relationship between longevity 
and stress response are usually positively 
correlated we asked .... 
Does tcer-1 phenotypically couple 
lifespan with stress resistance? 

1) TCER-1 Suppresses Resilience Against Multiple 
Biotic and Abiotic Stressors

!

2) TCER-1 Acts Cell Non-Autonomously to Repress 
Stress Resistance and Enhance Longevity

3) TCER-1 Overexpression Ameliorates the Decline in Fertility 
Caused by Pathogen Infection

4) TCER-1 Represses the Conserved Kinase, PMK-1

6) tcer-1 Mutants Exhibit Improved Healthspan 

Decipher further the function of TCER-1 and provide insights into its downstream regulators 
and co-factors, characterize the tcer-1 null mutant generated using Crispr
Explore the role of TCER-1 in genetic regulation, preliminary data suggest an exciting novel role 
of TCER-1 in mRNA Splicing
Establish TCER-1 binding sites through ChIP analysis, con�rm its role as a transcription elonga-
tion factor and gain further insights into its gene regulatory prowess

Future Directions

5) TCER-1 Represses Expression of PMK-1 dependent and 
PMK-1 Independent Immunity Factors
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8) TCER-1  targets identi�ed under  normal and stressed conditions7)  All tcer-1 
mutation 
variants Ex-
hibit Im-
proved toler-
ance to 
pseuso-
manas aeru-
ginosa 
(PA14) 

TCER-1 plays a key role in promoting longevity and fertility while inhibiting resistance to multiple biotic 
and abiotic stressors
TCER-1 functions cell non-autonomously to promote longevity and repress stress
TCER-1 functions predominantly through the fertile phase of life to inhibit immunity and not in post-re-
productive animals
TCER-1 inhibits immunoresistance by repressing PMK-1, as well as PMK-1-independent, innate immunity 
pathways

Conclusions


