FRIBE R A Cell BEIRXKIIAIE RNA REBERT
IncRNA

Linlin Chen in CAS Found IncRNA Regulate RNA

Polymerase

5 A 4 H, Cell &AL KR T B A4k 55 40 B AE 5 Flr 4 25 B2 1F 72 268y “ SLERT Regulates
DDX21 Rings Associated with Pol | Transcription” HJ<T IncRNA HIEGHTIE 7T R, 1Z R 7R
TR K AER RS RNA SLERT 7E RNA A EE | 7 50 #2 v ) S Z D Re A/E AL, 1X
2 H IE N R R R I AT LA 4 RNA SRA B sk KR RS RNA. B4, 1Rt —JF
FERE 7tk RNA SACNFEIRE hRe, R 7K AEGwES RNA BI7E AL

PRI T 4liE A A 2 poly(A) B RNA A B AP H AR KRBT —HK 4N
sno-IncRNAs [ AE4RtS RNA, TERIURF A H, AbA1 T ZRIGEIT R T — A5 NI T41
iR 0 S8 4 . 7 A ) 4 3T sno-IncRNAs——SLERT (694nt), X2 1 RAE N4t &
LRI LIRS RNA AT | K RS RNA. %88 —JE I RE T 1k RNA 5400 [ 1)
e, R T KAEHID RNA FI7EFIHLAD

EDRE b, WA ORI Fak SLERT (2 1 Igg 4 /i, T B SLERT U] #iil fifsgg, Rtk
POt T —ANEBTE AR IT AR . 2 TAEAURIL T B8 8401 DDX21 F1 SLERT A4
RNA &g 1, 1 HREIBH 1m0 PSR BoR, g iR EULH A2 SLERT. RNA fiF
JiEls DDX21 5 RNA AW | EA MM EAE RSN, MR FoATRATRIL T —IEkE &1
PMEE .



Biogenesis of SLERT + SLERT - SLERT
e & . —-BOEE-

snoRNAs 't thrgd mRMA
torgd
¥ e
o I M ﬂﬂ ; bigger DDX2|-rings,  smaller DDX2 |-rings,
- more pre-rRMAs less pre-rRMAs
SLERT thrgd isoform

SLERT Regulates DDX21 Rings Associated with Pol | Transcription
SLER F11 TDDX21 AJ % RNA KA1 |

PR A SR T AT RIS
2017 %£5 H 4 H
DOI: http://dx.doi.org/10.1016/j.cell.2017.04.011

Dysregulated rRNA synthesis by RNA polymerase | (Pol 1) is associated with
uncontrolled cell proliferation. Here, we report a box H/ACA small nucleolar RNA (snoRNA)-ended
long noncoding RNA (IncRNA) that enhances pre-rRNA transcription (SLERT). SLERT requires box
H/ACA snoRNAs at both ends for its biogenesis and translocation to the nucleolus. Deletion of
SLERT impairs pre-rRNA transcription and rRNA production, leading to decreased tumorigenesis.
Mechanistically, SLERT interacts with DEAD-box RNA helicase DDX21 via a 143-nt non-snoRNA
sequence. Super-resolution images reveal that DDX21 forms ring-shaped structures surrounding
multiple Pol | complexes and suppresses pre-rRNA transcription. Binding by SLERT allosterically
alters individual DDX21 molecules, loosens the DDX21 ring, and evicts DDX21 suppression on Pol |
transcription. Together, our results reveal an important control of ribosome biogenesis by SLERT
IncRNA and its regulatory role in DDX21 ring-shaped arrangements acting on Pol | complexes.
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