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Supplementary methods
Cell-cycle Analysis
HeLa cells synchronized by double-thymidine block and asynchronous cells were subjected to cell cycle analysis by flow cytometry (Darzynkiewicz et al. 2001).  Populations of G1 (2N DNA content), S-phase (2N < S < 4N DNA content), and G2/M (4N DNA content) were quantified using FACS DIVA software (version 6.1.3).
Analysis of cordycepin incorporation
To test the extent of cordycepin incorporation, a 5-µl aliquot of the reaction mixture was removed and incubated with [α-32P]ATP and fresh poly(A) polymerase for 1 hr at 37°C.  RNAs was separated from unincorporated NTPs with a NucAway spin column (Ambion), and the 32P content of RNA was measured by Cerenkov radiation.
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Table S1.  Summary of human terminal uridylyltransferases (TUTases)a
	NCBI Symbolb
	Enzyme Nameb
	Other names
	Functions
	Localization

	TUT1
	Terminal uridylyl transferase 1, U6 snRNA-specific
	PAPD2, RBM21, STARPAP
	Poly(U) polymerase to recycle U6 snRNA (Trippe et al. 2006); ortholog of yeast Cid1 poly(U) polymerase (Rissland et al. 2007); nulear poly(A) polymerase (Mellman et al. 2008); miRNA 3’ uridylation (Wyman et al. 2011)
	Nucleus

	PAPD4
	PAP associated domain containing 4
	GLD2, TUTase 2
	Cytoplasmic poly(A) polymerase (Kwak et al. 2004); ortholog of yeast Cid1 poly(U) polymerase (Rissland et al. 2007); miRNA 3’ adenylation (Katoh et al. 2009)
	Cytoplasm

	PAPD5
	PAP associated domain containing 5
	TUTase 3, TRF4-2
	Ortholog of yeast Cid1 poly(U) polymerase (Rissland et al. 2007); Poly(U) polymerase involved in histone mRNA turnover (Mullen et al. 2008); a nuclear noncanonical poly(A) polymerase that polyadenylates aberrant pre-ribosomal RNAs in mammalian cells (Shcherbik et al. 2010); associates with a CPEB/p53 mRNA complex (Burns et al. 2011)
	Nucleus Cytoplasm

	ZCCHC11
	Zinc finger, CCHC domain containing 11
	TUTase 4, PAPD3
	Ortholog of yeast Cid1 poly(U) polymerase (Rissland et al. 2007); Poly(U) polymerase mediating uridylation of miRNA (Heo et al. 2008) (Jones et al. 2009); involved in histone mRNA turnover (Schmidt et al. 2011)
	Cytoplasm

	PAPD7
	PAP associated domain containing 7
	TUTase 5, TRF4-1
	Function in human not determined; Yeast ortholog is involved in degrading non-coding RNA as a PAP in TRAMP complex (Trf4/5-Air1/2-Mtr4 polyadenylation complex) (Fasken et al. 2011)
	Nucleus

	ZCCHC6
	Zinc finger, CCHC domain containing 6
	Hs2, PAPD6, TUTase 7
	Ortholog of yeast Cid1Poly(U) polymerase (Rissland et al. 2007); miRNA 3’ uridylation (Wyman et al. 2011)
	ND

	MTPAP
	Mitochondrial poly(A) polymerase
	PAPD1, TUTase 1
	Mitochondrial PAP (Nagaike et al. 2005) (Tomecki et al. 2004); ortholog of yeast Cid1 poly(U) polymerase (Rissland et al. 2007); histone mRNA poly(U) polymerase (Mullen et al. 2008); miRNA 3’ uridylation (Wyman et al. 2011)
	Mitochondria


aModified and updated from a previously published table (Wilusz et al. 2008).
bSymbols and names are adapted from the NCBI Gene website.  The citations where the functions were originally reported are listed.  

Supplementary Figure Legends
FIGURE S1.  Effect of nucleoporation on cell cycle progression.  Asynchronous HeLa cells (A) were synchronized by double-thymidine block (B).  Cells were either nucleoporated 3 h later (mid-S-phase) and then re-plated (C) or left on the original dishes (D).  After another 3 h, nucleoporated cells had progressed through rest of S-phase (E) but not as fast as control cells (F).  After a total of 6 h post-nucleoporation (9 h after release from double-thymidine block), 43% of the nucleorporated cells (G) and 78% of control cells (H) had reached G2.
FIGURE S2.  Effect of nucleoporation and HU on DNA synthesis.  After nucleoporation, cells were divided into two groups.  One group was treated with 5 mM HU (open symbols) and the other was untreated (closed symbols).  Aliquots of cells from each group were labeled with 3H-dTTP for 1 h before nucleoporation (0-time point) and at 1-h intervals up to 4 h.  Cells were lysed with 10% SDS.  DNA was precipitated with TCA on a filter disk and subjected to scintillation counting as described previously (Jackman et al. 2001).
FIGURE S3.  Analysis of LC-RT-PCR products of ARCA-Luc-SL by PAGE on an 8% denaturing gel.  Samples were treated as in Fig. 5.  Lanes 1 and 30 are DNA markers (M).  Lanes 2 and 16 (N) are LC-RT-PCR products of RNA isolated from HeLa cells into which no Luc-SL mRNAs had been introduced by nucleoporation.  Lanes 15 and 29 (C) are PCR reactions that did not receive any cDNA (non-template control).  Lanes 3–14 are OU1 products of ARCA-Luc-SL isolated from cells at the indicated times with or without HU treatment.  Lanes 16–28 are OU2 products of ARCA-Luc-SL mRNAs taken at the indicated times with or without HU treatment.  The gel was exposed to film for 4 h.
FIGURE S4.  Sequences of LC-RT-PCR products amplified with the OU2 primer.  The products were cloned and sequenced as described in Materials and methods.  A total of 106 plasmids with potentially positive inserts were sent for sequencing, 88 of which were found to contain Luc-SL sequences.  The following sequence elements are highlighted: stop codon (blue), 3’-UTR (orange), SL (green), and oligo(U) tract (red).  The sequences of the upstream Luc primer and downstream P1 primers were found in all clones but are not shown here.
FIGURE S5.  Knocking down TUTase 3 does not change the length of the lag phase or t1/2 of the rapid-decay phase of ARCA-Luc-SL or BTH-Luc-SL.  (A) TUTase 3 mRNA level in uninfected cells (UN) and cells infected with lentivirus expressing either NT or TUTase 3 shRNAs (TUTase 3 KD).  The length of the lag phase for the loss of both 5’ and 3’ sequences was measured for ARCA-Luc-SL (B) and BTH-Luc-SL (C) in NT or TUTase 3 KD (T3) cells.  The t½ for the rapid-decay phase was measured for the loss of both 5’ and 3’ sequences in ARCA-Luc-SL (D) and BTH-Luc-SL (E) in NT or TUTase 3 KD cells.  Error bars represent SEM for three separate experiments.
FIGURE S6.  Extent of cordycepin incorporation and translational efficiency of cordycepin-modified mRNAs.  Four types of mRNAs were modified by incubation of cordycepin 5’-triphosphate and yeast poly(A) polymerase (PAP) as described in Materials and methods.  ARCA-Luc-SL*, BTH-Luc-SL*, ARCA-Luc-SL-U10*, and BTH-Luc-SL-U10*.  To determine the degree of cordycepin incorporation, a second reaction was carried on aliquots of the original reaction with fresh PAP and [α-32P]ATP.  Incorporation of 32P into the modified mRNAs was <5% that of unmodified ARCA-Luc-SL.  Addition of a cordycepin moiety to either ARCA-Luc-SL or BTH-Luc-SL (B) or to ARCA-Luc-SL-U10 or ARCA-Luc-SL-U10 (C) does not significantly alter their translational efficiencies in HeLa cells.  Data are normalized for the protein concentration and amount of luciferase mRNA present in each lysate.  As previously reported (Su et al. 2011), the BTH cap increases translational efficiency by ~2-fold compared to the ARCA cap.  Notably, the Luc-SLU10 mRNAs are translated less efficiently than the corresponding Luc-SL mRNAs. 
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