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Selective autophagy-dependent splicing control promotes protein translation of
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Abstract

Professor Chanhee Kang's research team from School of Biological
Sciences at SNU demonstrates a macromolecular crosstalk regulated by
autophagy that culminates in the inflammatory output of cellular
proteomes, highlighting its importance and therapeutic potential in
age-associated human diseases and aging.

Autophagy-dependent splicing control directs translation towards

inflammation during senescence

The cellular proteome determines the functional state of cells and is often
skewed to direct pathological conditions. Autophagy shapes cellular
proteomes primarily through lysosomal degradation of either damaged or
unnecessary proteins. Here, we show that autophagy directs the
senescence-specific translatome to fuel inflammation by coupling selective
protein degradation with alternative splicing. RNA splicing is significantly
altered during senescence, some of which surprisingly depend on
autophagy, including exon 5 skipping of the translation regulator EIF4H.
Systematic translatome profiling indicates that this event is key to the
translational bias toward inflammation in senescence. Autophagy promotes
these changes by selectively degrading the splicing regulator SFPQ via the
autophagy receptor NBR1. These autophagy-centric inflammatory controls
appear to be conserved during human tissue aging and cancer. Our work
highlights the role of autophagy in the on-demand functional remodeling
of cellular proteomes, as well as the crosstalk between autophagy,

alternative splicing, and inflammatory translation.
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Autophagy-dependent splicing control directs translation toward inflammation

during senescence

Jaejin Kim,'?* Yeonghyeon Lee,'?* Taerang Jeon,'** Seonmin Ju,'® Jong-Seo Kim,!?

Mi-Sung Kim,!? 12,5,

(Developmental Cell, in press), '&ZA| 1A A}, *WAIA X}

and Chanhee Kang
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3. RNA AE210[d(RNA splicing): X mRNA(pre-mRNA)7} & RNA(mature mRNA)E H

iz ZENAZ FE H|EZ3 222 QAEE(Intron)0| MAHED L=t EQ A (Exon)
72| ddxes IEE ToCh CHYst QI EE /s AFE0lY O =Ho| m2t sYst {4
XM M=z CHE 7|sES 718 CEHEEE S0 E = QU0(alternative splicing), M2 THEAA Q|

CHEEO 7] oot}

4. L EI}X|(Autophagy): 2|2F(Lysosome) 7|8te| M LY 23l A|AEe= FA HEO0|HQ
2olE =HSt= YEHA QEILX|(General autophagy)?t £0[|% 3H% 2 MEHE F
ItX[(Selective autophagy)® L& == RUCf MEEE QEIX|E FE QEIMA| =&KX
(Autophagy receptor)0fl 2|8l £0]|40| F£0{ElCt,

5. CHEHZEl B A (Protein translation): M3 RNAS| Y7\ EES CHEMZAEO| OfD| it MEZ2 HIYSE
= JME™ E0KCentral dogma)l| DFFOICE siY IPdS MIZ LY CHEHE obd Z&el 2l'
&0t CHed Xl A JHA| QIX}(Protein translation initiation factor)E H| &6t CHsh CHEHE HHA
ZE QIXtof| o8 =HEICt
O J18Mdd
M|=E 35} L3t gt AE 1S
AEYA EIF4H
l ...... EIF4H-S T
O

- - NBR1-ME{X

EIF4H-L
QEIX| O0§7f RNA 2E2(0]d Z=Ho| 2st M2 L3} ¢t @F 38 =H 7|8: M= 3t
2 9ot CHYst ﬁEE{*'— EEHPXI +=82K NRB1 Of7f MEHX QEILIX|E ZHZXISI0], AZ
2to|d =H QIX} SFPQQ| Z2SHE wEotCt iy Hate THHAE A JHA[ QUKL F SHLEQ
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