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EEERAEMIZBWT, RNAKRY AT —F 11 (Polll) IZL»> THERESNDEEFITIE3
O KT oy  IRENGEET S, FEAERTOX U R EE2a— KT 58K
FO3RImTmt o TROE. AU (A) B E T O G / U rich BAFNZES = |
pre-mRNA @ 3R DB & ZHTHEWTZAR Y (A) & WD 2 DORISIZ LV RS
5, —HT, Pol HICEKVEBEINDIEMLFDHTE X b i#{n T & snRNA &fs 1%, 4l
SAEICAR Y (A) &b n 3P RiFnvy v 7 2% 752 nmbnTnsg, Zh
bixicAs v b2 R 0WEWELR T THY, 20O 3IHEICE XA N UOBBEFIRAT A
JL—7H ¥ & purine-rich histone downstream element (HDE). snRNA X 3’box &\ 9 B {5 1
BRI AT LA M ERDL, TNETNOEE /RN oy o 7EEICED 35K
wmoanvy BRI D,

DSIF & NELF {3 promoter-proximal pausing &\ 9 855 B4k T 5 (235 1F 5 Pol 11 O — K=
xR ITEHEEHMERNFTHDL, OFOT /) LU A4 FOMIIT LD &,
promoter-proximal pausing IZFEH T < DB T THILE I, FEN RS H#EEE TH D
ZENMLSIRBEINT WS, 72, NELF O /) A LETORMITELE O SHEBRICHEL
TE Y., Z Ok 1% promoter-proximal pausing & \» 9 NELF O & K< —H L TnWb &3E
ZH6NTND, LrL, TFEOFKALMO 7 V—TOHEN S, NELF [ L—H O BIs 12
BWTIE PHEBICHFEEL, YRty v VRIGREEKEICH ST 5 2 LR85
MW 22obh 5, —fHlE LT, REGLHEILV—T1Te X b BB FIZEB W T NELF
N PFERICHFEL, B A MR PR T e ST LTV Z B
HELTWVWD, TLTAMIEICLE T, b5 —FDOKRY (A) fHMzEgEDRVY 3K et
VTR TH D snRNA BIGFD PRI oL S RIGICH, NELF A 545 2 &2
BHOMNZRD ZO0F A= RO —mNfiEH I,

AMFSETILDSIF & NELF O IaNHEEE DB 2 B R & L 72t BAEH R+ O/ eI 2R 3R 12
& Y. DSIF & NELF O AEHKF & LT, Integrator % [Fl & L 72, Integrator /& Pol
II @ C-terminal domain (CTD) IZ#EH& L. 3’box I fF L 7= snRNA DiEfs FHrE 72 3K
ML SRS ERNFE LT 2005 EICHD THRESHEEAEKTHD, &5
\Z. NELF @ / > 7 X 7 /% Integrator @ /) v 7 X7 L [AERIZ, snRNA O 3> Kiig 7 vt
VORGSO ERBEE T LA LT L, —F T, DSIF D/ v 7 X7 (% snRNA
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DRBEL VDK TEG| &R L2 &6, DSIF | snRNA OHEEZD 6 OIZREE L T
WD ZENRRBEINT, ZnHOREEMNS, DSIF & NELF (34512 Integrator & AH A /EH 3
5H DO, snRNA #E{s 1 FETDSIF 13#:5 NELF (X3 KV ukr o7 EExznEniio
TR AH > TWVWD Z E MR I Tz, KRIZ, DSIF & NELF @ snRNA B FIZHB 1T 5
REZ XD EEMICHET 2 7201c, 7 u~vTF o ElE (ChIP) I X - T Ul snRNA E1x
T ETORKKRF O AT LT, £ DR, snRNA Bz 128 TH NELF 73 3 5HIkIZ
HLIFELTWDHZ &, NELF O/ v 7 X 7 X VEGEKELLEIND Z B L NI
2o, E&5HIZ, NELF 28 snRNA O 3> K7 oty v VRIS RIS 55 F A D=L
A A H¥E L. NELF ©J v 7 X702k - THE U7 RYUIKO Ul snRNA O 3° Kl DS
% RLM-RACE T & - TREMIZHENT LTz, ZOFEE, NELF D/ v 7 X0 2L - T, A3k
EARY (A) A& 1F 720 Ul snRNA 2882 E 2R U (A) &= Tnd 2 &R
27257, ZORERN B, NELF X snRNA s 1 LT, ARiFBBIRSNZ2WAY (A) ff
NS BRI 2 3% 2 & T snRNA OB FRERINR 3 Kim 7 v v v 7R~ Pol 11
ZHELTVDLOTIERWNEZ R T, ZORMEMIET H72DIC, —Kie 7 N7 'F
a— RT 58 FO 3RSk ViE TH S CPSF X CstF @ Ul snRNA EisF~
DY 7 — M NELE N 5% 5 2% % ChIP I X VN L=, ZOFE%, NELF D /) v 7 &
7 N2k 5T snRNA B+ TIEARY 7 L— hEnWnWekEZEZ 55 CstF RELRFDOT
WCTHML TWD Z ENRRIniz,

ZHAVE TPl UMDY R 7 ey VR OF T, FORKZBIRT 5080 ) #
MREX, B A b UEE T & snRNAB G F 2D TG 3 EENIC B R R R A L A
v NEFOD, HMICDNARS E ZN AT IR FOBEVWCTIHHIND EE X LT
X7, LvL., BAgE L FLZ2 G el 9E 7 v — 7 Nl L 72 84T F5E 0> 5 . NELF & W\ 5 5
R E RN R 7 n o VKSR THEmRER T &L THE, e X M #E
RACsnRNABEE FIZBWT, AU (A) MMEES PR a2y o ZsEMmb L, &
RFRRARI KRG TRV TRE~TFEL TWDH 2 ERREB SN,
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In higher eukaryotes, transcripts produced by RNA polymerase II (Pol II) undergo one of three types of 3'
processing. While most protein-coding genes produce polyadenylated mRNAs, replication-dependent histone
genes produce mRNAs lacking poly(A) tails and require a distinct set of cis-elements and trans-acting factors
for 3' processing. Pol II is also responsible for transcribing small, non-coding, non-polyadenylated small
nuclear RNAs (snRNAs), which possess 3' ends that are generated via a series of processing reactions starting
with site-specific cleavage at an evolutionarily conserved 3' box. During the production of polyadenylated
mRNAs, transcription and 3' processing are tightly coupled; cleavage and polyadenylation factors are recruited
during transcription, and transcript cleavage triggers transcription termination. However, it is unclear whether
this tight coupling holds true for the other types of 3' processing. Moreover, little is known about the
mechanisms by which the appropriate processing pathway is selected for a specific gene.

The elongation factors DSIF and NELF are responsible for promoter-proximal Pol II pausing, which is a
widespread checkpoint that occurs during the transcription cycle. Our recent studies have revealed that NELF is
also involved in 3' processing of non-polyadenylated histone mRNAs. Here we show that DSIF and NELF
contribute to the synthesis of snRNAs through their association with Integrator, the large multisubunit complex
responsible for 3' processing of pre-snRNAs. Pol 11, Integrator, DSIF and NELF accumulate at the 3' end of the
Ul snRNA gene. Knockdown of NELF results in misprocessing of U1, U2, U4 and U5 snRNAs, while DSIF is
required for proper transcription of these genes. Knocking down NELF also disrupts transcription termination
and induces the production of polyadenylated Ul transcripts caused by an enhanced recruitment of cleavage
stimulation factor. Our results indicate that NELF plays a key role in determining the post-transcriptional fate

of Pol II-transcribed genes.
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