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TENT5A 1 MAEGEGYFAMSEDELACSPYIPLGGDFGGGDFGGGDFG-------------GGDFGGGGSFGGHCLDYCESPTAHCNVLNWEQVQRLDGILSETIPIHGRGNFPTLELQPSLIVKVVRRRLAEKRIGVRDVRLNGSAASHVLHQDSGLGYKDLDLIFCADLRG----- 150
TENT5B 1 MMPSESGAERRDRAAAQVGTAAATAVATAAPAGGGPDP---------------------------EALSAFPGRHLSGLSWPQVKRLDALLSEPIPIHGRGNFPTLSVQPRQIVQVVRSTLEEQGLHVHSVRLHGSAASHVLHPESGLGYKDLDLVFRVDLRS----- 136
TENT5C 1 MAEESS--------------------------------------------------------------CTRDCMSFSVLNWDQVSRLHEVLTEVVPIHGRGNFPTLEITLKDIVQTVRSRLEEAGIKVHDVRLNGSAAGHVLVKDNGLGCKDLDLIFHVALPT----- 101
TENT5D 1 M----------------------------------------------------------------------SEIRFTNLTWDQVITLDQVLDEVIPIHGKGNFPTMEVKPKDIIHVVKDQLIGQGIIVKDARLNGSVASYILASHNGISYKDLDVIFGVELPG----- 93
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Consensus aa RYMCSRFFIDFPcl.pQppKlcsYLpsHF..................................s.....KY-@LMhL@.VlsESTVCLMt@ERpb.LphIs.hAhpl..p..h.Pshp.hht@..Pts..ss.s.hs....s.s.sh.h....sh.s.@h.s.....
Consensus ss hhhhhhhh hhhhhhhhhhhhhhhhhh h hhhhhhhhhhhhhh eeeeehhhhhhhhhhhhhhhhhhhh eee ee

PAD - poly(A) polymerase-associated domainNTD - nucleotidyltransferase domain D D D - catalytic residuesTENT-5
PADNTD

441 aa
D D D

J

0

120

B
ro

od
 s

iz
e

150
180
210
240
270

30
60
90

ns

wild type rtt5 wild type rtt5

80

85

90

90

M
ea

n 
w

id
th

 (μ
m

)

ns
L

wild type rtt5

Tr
ac

k 
le

ng
th

 (m
m

)

10

20

30

40
ns

M

C
en

te
rp

oi
nt

 s
pe

ed
 (μ

m
/s

)

150

200

250

300

100

wild type rtt5

ns
N

B

Moc
k

TENT-5
 W

T

TENT5C
 W

T

TENT-5
 W

T

TENT-5
 M

UT

TENT-5
 M

UT

18S

RL

tent-5::gfp tent-5::gfp tent-5::gfp



Fig. S1. TENT-5 is a cytoplasmic ncPAP in worms. 
(A) upper panel: Multiple sequence alignment of TENT-5 and human TENT5A-D proteins.
Residues critical for the TENT5 proteins catalytic activity are marked with red boxes. TENT5
ncPAPs contain NTase domain with catalytic triad ([DE]h[DE]h, h[DE]h) and PAP-associated
domain, underlined in orange and violet, respectively, and shown schematically in the lower panel
(based on (25)). (B) Northern blot detection of RL reporter mRNA using total RNA from mock-
transfected 293T cells or cells transfected with constructs that express NHA-hsTENT5CWT

(TENT5C WT, positive control), NHA-TENT-5WT (TENT-5 WT), or NHA-TENT-5D151A,D153A

(TENT-5 MUT). Samples from two independent transfections are shown for TENT-5. In the cells
transfected with NHA-hsTENT5CWT or NHA-TENT-5WT the RL mRNA migrates slowly,
indicating its bigger length. Methylene blue staining of 18S rRNA serves as a loading control.
(C) Northern blot detection of RL reporter mRNA using poly(A)+ RNA isolated from 293T cells
transfected as in B. Observed differences in RL mRNA gel-migration upon tethering of NHA-
TENT-5WT resulted from mRNA polyadenylation, as revealed by the fact that RL mRNA from
mock and NHA-TENT-5WT-transfected cells migrated equivalently following RNA treatment with
RNase H in the presence of oligo(dT)25. Methylene blue staining serves as a loading control.
(D) NHA-TENT-5WT tethering increases RL reporter protein levels. Western blot detection of RL
from mock-transfected 293 cells or from cells transfected with constructs that express NHA-
hsTENT5CWT (TENT5C WT, positive control), NHA-TENT-5WT (TENT-5 WT), or NHA-TENT-
5D151A,D153A (TENT-5 MUT). Ponceau S staining serves as a loading control. (E) RT-qPCR
quantification of tent-5 mRNA levels in wild-type and tent-5(rtt6[tent-5::gfp::3xflag] I) knock-in
strain. Data represent mean ± standard deviation (SD) of three biological replicates. ns – not
significant (two-tailed t-test). (F) Anti-GFP immunoblot blot analysis of total protein lysate
prepared from the tent-5::gfp worms. Total protein lysate from wild type was used as a negative
control. Ponceau S staining of membrane serves as a loading control. (G) Representative
fluorescence and DIC images of TENT-5-GFP expression. Scale bar is 20 µm. (H) Schematic of
tent-5 gene structure and mutant alleles. Exons are depicted as blue (tent-5), green (gfp), and brown
(3xflag) boxes, UTRs as grey boxes, introns as lines. The approximate positions of triplets
encoding catalytic residues are marked with orange boxes. Arrows correspond to the position of
primers used for RT-qPCR. (I) RT-qPCR quantification of tent-5 mRNA levels in L4 wild-type
and mutant worms. Data represent mean ± SD of three biological replicates; *P ≤ 0.05; **P ≤
0.01; ***P ≤ 0.001 (two-tailed t-test). (J) Total brood size of wild-type and tent-5-deficient worms
(n=10, average of two independent trials). Data represent mean ± SD; ns – not significant (two-
tailed unpaired t-test). Analysis of the worms’ body length (K) and width (L), track length (M),
and centerpoint speed (N) with the WormLab software. 80 young adult worms per strain have been
analyzed. Data represent mean ± SD; ns – not significant (two-tailed unpaired t-test with Welch’s
correction).



Fig. S2. Loss of tent-5 leads to the downregulation of genes that encode innate immune 
effectors. (A and C) Tissue enrichment analysis of downregulated genes (log2FC < -log2(1.5), 
RNA-seq) (A) and proteins (p value < 0.05, Mass Spectrometry) (C) which levels were decreased 
in tent-5(tm3504) mutant compared to the wild-type worms. (B) Overrepresented functional 
GO terms of proteins with decreased abundance in tent-5-deficient worms in comparison to the 
wild type (Mass Spectrometry). Numbers on the right indicate the enrichment fold change for each 
term (observed/expected genes). 
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Fig. S3. TENT-5 deficiency leads to the downregulation of genes that encode innate immune 
effectors. (A) RT-qPCR analysis of tent-5 expression in wild type, tent-5(tm3504), and tent-5(rtt5) 
worms that were exposed to S. aureus or control E. coli for 8 hours. Relative tent-5 mRNA level 
was normalized to act-1 and wild type. Data represent mean ± SD of three biological replicates; 
*P ≤ 0.05; **P ≤ 0.01; ***P ≤ 0.001 (two-tailed t-test). (B and C) Overrepresented functional 
GO and TEA terms of genes downregulated (log2FC < -log2(1.5)) in tent-5(tm3504) mutant 
compared to wild type upon infection of L4 worms with S. aureus for 8 hours. Numbers on the 
right indicate the enrichment fold change for each term. (D) Scatter plot illustrates a comparison 
of the differential expression of genes (|log2FC| > 0, FDR < 0.05) between mutant (MUT) and 
wild type (WT) in infected (SA) and non-infected (HB) animals. Red and blue dots indicate genes 
differentially expressed in wild-type and mutant worms, respectively. Dots in magenta indicate the 
common part. The middle diagonal dashed line shows the equal response of both genotypes, and 
two additional dashed lines show the borders of the area where the response is +/- 1 log2FC. 
The solid blue line shows a linear trend created using the linear regression model for all data points. 
(E) RT-qPCR analysis of relative levels of mRNA expression in two tent-5-deficient worm strains
grown on E. coli or exposed to S. aureus for 8 hours. Relative abundance of mRNAs was
normalized to act-1 and wild type. Data represent mean ± SD of three biological replicates; ns –
not significant; *P ≤ 0.05; **P ≤ 0.01; ***P ≤ 0.001 (two-tailed t-test).
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Fig. S4. TENT-5 is required for the host defense against various bacterial strains. (A-D) The 
lifespan of wild type, tent-5(tm3504), and tent-5(rtt5) worms grown at 25°C on plates seeded with 
alive or UV-killed E. coli HB101 (A), alive or heat-killed E. coli HB101 (B), and alive or heat-
killed E. coli OP50 (C and D). For these experiments, NGM plates contained FUdR. *P < 0.05; 
**P < 0.01; ***P < 0.001; ****P < 0.0001; ns – not significant (Log-Rank test). (E-G) Survival 
of wild type and tent-5(tm3504) worms grown on E. coli OP50 (E) or infected with S. marcescens 
(F) and P. luminescens (G). Experiments presented in E-G are representative of at least two
independent trials; *P < 0.05; **P < 0.01; ***P < 0.001; ****P < 0.0001; ns – not significant
(Log-Rank test). Survival statistics related to lifespan and survival assays can be found in table S1.
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Fig. S5. Transcripts downregulated in the tent-5-deficient mutants are the direct targets for 
polyadenylation by TENT-5. (A) Schematic of library preparation for Direct RNA sequencing. 
(B) Correlation between gene expression levels in the wild-type worms measured by DRS and
RNA-seq. The red line represents a linear regression line. Genes with normalized expression of
minimum 1 were included in the analysis (n=13,632). Values of Pearson’s correlation coefficient
and statistical test are indicated on the plot. (C) Overrepresented functional GO terms of transcripts
significantly downregulated (log2FC < -log2(1.5)) in tent-5(tm3504) mutant in comparison to the
wild-type worms. Numbers on the right indicate the enrichment fold change for each term.
(D) Violin plots showing the median poly(A) tail length distribution for genes with low (first
quartile), medium (interquartile range) and highly (third quartile) expressed mRNA in the wild-
type worms. (E) Plot illustrating the relationship between median poly(A) tail length and mRNA
expression in wild-type worms. TENT-5 substrates are indicated in orange, mRNAs that encode
ribosomal proteins are marked in green. (F-I) DRS-based poly(A) length profiling of mRNAs that
encode established reference genes (F), indicated innate immune effectors (H) and collagens (I).
Shown are density distribution plots scaled to 1. Vertical dashed lines represent median poly(A)
lengths (nt); padj values (Wilcoxon test) are shown on the top right corner below the mRNA ID.
(G) Scatter plot illustrates a comparison of the differential expression of genes (FDR < 0.05)
between tent-5 mutant and wild-type worms, as identified by RNA-seq and DRS. Red dots indicate
genes differentially expressed in wild-type and mutant worms according to both sequencing
methods (n=231), orange dots present TENT-5 substrates (n=96). Dashed lines mark the threshold
of the log2(1.5) fold change. Pearson’s correlation test. (J) RT-qPCR analysis of relative levels of
nspc-14 and nspc-20 mRNA expression in two tent-5-deficient worm strains grown on E. coli or
exposed to S. aureus for 8 hours. Relative abundance of mRNAs was normalized to act-1 and wild
type. Data represent mean ± SD of three biological replicates; *P ≤ 0.05; **P ≤ 0.01; ***P ≤ 0.001
(two-tailed t-test). (K) Poly(A) tail PCR tests of selected TENT-5-regulated transcripts. Samples
were prepared from tent-5(tm3504) mutant and wild-type worms infected with S. aureus
for 8 hours or grown on control E. coli. PCR products were analyzed on 2% agarose gels.



Fig. S6. TENT-5 regulates mRNAs that encode secreted proteins. (A) Violin plot showing 
length distribution of 5′ UTRs of TENT-5 substrates (n=96) compared to other transcripts 
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identified by DRS (n=16,568); (p value, Wilcoxon test). Violin plots illustrating length distribution 
of transcripts (B), coding sequences (C), 3′ UTRs (D), and 5′ UTRs (E) of transcripts, whose 
expression levels were decreased at least 1.5-fold in tent-5(tm3504) mutant worms 
(n=308) compared to other transcripts identified by RNA-seq (n=18,229); (p value, Wilcoxon 
test). (F) Fractions of genes that encode secreted proteins (%) as defined by (60) across indicated 
datasets. For more details also see data S4. (G) The chromatography analysis of total protein 
extracts from the tent-5(rtt6) worms on Superdex 200 (on the left) followed by western blot 
analysis (on the right). Fractions pooled for western blot analysis are indicated with dotted lines 
and numbered in green. Most of TENT-5-GFP is present in the fraction corresponding to the 
TENT-5-GFP molecular weight (pooled fractions 9-11) and a small amount of TENT-5 can be 
found in macromolecular complexes or aggregates (pooled fractions 1-3). Anti-tubulin (TBA-1) 
antibodies were used as control, and Ponceau S staining illustrates the relative amount of protein 
in each pooled fraction. (H) Survival of wild-type and tent-5::gfp::3xflag worms infected with 
S. aureus; ns – not significant (Log-Rank test). (I-J) Subcellular fractionation of proteins isolated
from wild-type, tent-5::gfp::3xflag, and vgln-1::mKate2:::3xmyc strains. (I) Ponceau S staining
of the whole membrane used for the western blot presented in Fig. 6F (10% SDS PAGE) and
membrane containing the same extracts resolved on the 15% SDS PAGE indicating successful
fractionation of proteins. (J) Second biological replicate of subcellular fractionation shown
in Fig. 6F. Anti-tubulin (TBA-1) and anti-RFP (VGLN-1-mKate2) antibodies and Ponceau S
staining were used as fractionation controls. IN – input sample, C – cytoplasmic fraction, M –
membrane fraction, N – nuclear fraction. Asterisks indicate nonspecific bands.



Fig. S7. The role of TENT-5 in innate immunity is evolutionarily conserved. DRS-based 
poly(A) length profiling of mRNA isolated from Tent5a-/- Tent5c-/- and wild-type BMDM. Shown 
are density distribution plots for all transcripts (A), mRNAs encoding ribosomal proteins (B), 
Lyz2 (D), Ctsd (E), and Ctsb (F) mRNAs scaled to 1. Vertical dashed lines represent median 
poly(A) lengths (nt); for Lyz2, Ctsd, and Ctsb transcripts padj values (Wilcoxon test) are shown. 
(C) Overlap between TENT5A/C molecular substrates identified in BMDM (red, DRS; this study),
osteoblasts (yellow, DRS) (26), and multiple myeloma cell lines (blue, RNA-seq after RNA
poly(A) length fractionation) (21). (G-I) Violin plots showing length distribution
of transcripts (G), coding sequences (H), 3′ UTRs (I), and 5′ UTRs (J) of TENT5A/C substrates
(n=98) compared to all other transcripts identified by DRS (n=25,678); (p value, Wilcoxon test).
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(K) Western blots showing that the lack of TENT5A and TENT5C leads to the lower abundance
of LYZ2, CTSS, CTSD, and CTSB both in unstimulated (LPS, 0 hours) and stimulated
(LPS, 8 hours) BMDM derived from mutant compared to the wild-type mouse. GAPDH serves as
a loading control. Shown are replicates 2 and 3.



Table S1. Survival statistics related to lifespan and pathogenesis assays. 

MS: median survival 
N: total number of animals that died 
P value: compared to the wild type, based on Log-rank (Mantel-Cox) test 

Replicate 1 Replicate 2 Replicate 3 
MS, 
days N p value MS, 

days N p value MS, 
days N p value 

E. coli HB101, 20°C, FUdR (Fig. 4A)
wild type 26 80 28 91 

tent-5(tm3504) 19 97 p < 0.0001 26 84 0.0091 

tent-5(rtt5) 26 82 ns 28 110 ns 
E. coli HB101, 25°C, FUdR (Fig. 4B)
wild type 12 151 11 179 14 104 

tent-5(tm3504) 10 129 0.0042 10 176 p < 0.0001 12 113 p < 0.0001 

tent-5(rtt5) 12 131 ns 10 184 p < 0.0001 12 138 p < 0.0001 
E. coli HB101 alive, 25°C, FUdR, control to UV-killed HB101 (Fig. S4A)
wild type 12 132 
tent-5(tm3504) 11 115 p < 0.0001 

tent-5(rtt5) 10 138 p < 0.0001 
E. coli HB101 UV-killed, 25°C, FUdR (Fig. S4A)
wild type 13 134 
tent-5(tm3504) 13 95 ns 

tent-5(rtt5) 12 130 0,001 
E. coli HB101 alive, 25°C, FUdR, control to heat-killed HB101 (Fig. S4B)
wild type 11 113 
tent-5(tm3504) 11 139 p < 0.0001 

tent-5(rtt5) 10 149 p < 0.0001 
E. coli HB101 heat-killed, 25°C, FUdR (Fig. S4B)
wild type 13 154 
tent-5(tm3504) 13 144 ns 

tent-5(rtt5) 13 107 ns 
E. coli OP50 alive, 25°C, FUdR, control to heat-killed HB101 (Fig. S4C-D)
wild type 13 170 10 120 
tent-5(tm3504) 12 144 p < 0.0001 9 143 0,0004 

tent-5(rtt5) 12 104 ns 8 126 p < 0.0001 
E. coli OP50 heat-killed, 25°C, FUdR (Fig. S4C-D)
wild type 12 100 14 177 
tent-5(tm3504) 11 130 ns 14 146 ns 

tent-5(rtt5) 11 138 0,0414 14 161 ns 
S. aureus (Fig. 4D)
wild type 40 75 40 86 38 103 

tent-5(tm3504) 36 111 p < 0.0001 40 107 p < 0.0001 31 144 0.0002 

tent-5(rtt5) 36 104 p < 0.0001 40 109 p < 0.0001 31 127 0.0010 



P. aeruginosa PAO1 (Fig. 4E)
wild type 7 102 6 132 6 95 

tent-5(tm3504) 6 110 p < 0.0001 5 142 p < 0.0001 5 90 p < 0.0001 

tent-5(rtt5) 5 94 p < 0.0001 5 161 p < 0.0001 5 97 p < 0.0001 
E. coli OP50, 25°C (Fig. S4E)
wild type 13 92 12 101 

tent-5(tm3504) 8 127 p < 0.0001 10 116 p < 0.0001 
S. marcescens Db10, 25°C (Fig. S4F)
wild type 6 115 4 84 

tent-5(tm3504) 4 173 p < 0.0001 3 121 p < 0.0001 
P. luminescens, 25°C (Fig. S4G)
wild type 6 90 4 96 

tent-5(tm3504) 4 103 p < 0.0001 3 112 p < 0.0001 



Table S2. List of oligonucleotides and sgRNAs used in this study. 

ID Name Sequence 5′ to 3′ Description 
Primers used for PCR genotyping and sequencing of C. elegans strains (this study) 

VL001 tent-5-wt-Rev tcaggtttccactgacaatg 
Used for: 

tent-5(tm3504), 
tent-5(rtt5), 
tent-5(rtt6), 
ADZ47 

VL002 tent-5-ko-Rev tgatctcgacctgatattcc 
VL003 tent-5-Fw gttcacactcgtccaactc 
VL318 tent-5-crispr-Fw gatcgtgtcgcattccagg 
VL319 tent-5-crispr-Rev gtgccgacaaattgatggtg 
VL340 tent-5-crispr-Fw2 acgtaagatctccgatccactaattcaaaatttac 
VL355 tent-5-crispr-Fw3 ggtcttcatctggatcagatac Used for 

tent-5(rtt6), 
ADZ47 

VL356 tent-5-crispr-Fw4 caaggtaagtttaaacagttc 
VL357 tent-5-crispr-Rev2 ctttaaaatttcagattttgatgta 

Primers used for cloning (this study) 
VL342 sgRNA-universal-Fw aagcatgcaatttttgagaaactc 

Cloning of 
pDD162-

sgRNA425 

(pVL060) 

VL343 sgRNA-universal-Rev gagtgcaccatatgcggtgtgaa 
VL344 sgRNA425-Rev1 tgtagctgcatctggtggcacaagacatctcgcaatagg 
VL345 sgRNA425-Fw1 tgccaccagatgcagctacagttttagagctagaaatagcaagt 
VL346 sgRNA-universal-seq cgttttacaacgtcgtgactggg 
VL386 sgRNA-universal-Fw2 ctataatttgtcaaccttttcaaaaaaagcatgcaatttttgagaa

actc 
VL387 sgRNA-universal-

Rev2 

cggcatcagagcagattgtactgagagtgcaccatatgcggt
gtgaa 

VL347 tent-5-gfp-5′arm-Rev 

(silent mutations) 

catcgatgctcctgaggctcccgatgctccgatgactggaatc
caagttgcagcgtccggcggcaagtaga 

Cloning of 
pDD282- 
tent-5:: 
gfp::3xflag 
(pVL062) 

VL348 tent-5-gfp-5′arm-Fw acgttgtaaaacgacggccagtcgccggcatatgtcgttgaa
catgattgatcgtgtcgc 

VL349 tent-5-gfp-3′arm-Fw cgtgattacaaggatgacgatgacaagagatgatccaattga
acctcttccccctcttac 

VL350 tent-5-gfp-3′arm-Rev ggaaacagctatgaccatgttatcgatttccagattttgatgtat
aaacttcgtaggaaatatacag 

VL364 sgRNA-456-F cgttctttaccaacgacgaggttttagagctagaaatagcaagt Cloning of 

pDD162-
sgRNA456 

(pVL069) 

VL365 sgRNA-456-R ctcgtcgttggtaaagaacgcaagacatctcgcaatagg 

VL366 vgln-1-mKate2-5arm-R tatgaccatgattacgccaagctattaaaactccgaactatgatgac 
Cloning of 

pDD287- 
vgln-1:: 
mKate2::3xmyc 
(pVL070) 

VL367 vgln-1-mKate2-5arm-F catcgatgctcctgaggctcccgatgctccccaacgacgaga
ggatccccaagca 

VL368 vgln-1-mKate2-3arm-F ctcgagcagaagttgatcagcgaggaagacttgtaaagaac
gttcgaatctggatgattca 

VL369 vgln-1-mKate2-3arm-R ggaaacagctatgaccatgttatcgatttctctcacatgtacatt
tagcctacatc 

21 NHATENT-5-Fw ctagagtcgacatgcgtggaagacgttcccg Cloning of pCI-

NHA-tent-5 23 NHATENT-5-Rev gggaagcggccgctcagatgactggaatccatg 
Primers for RT-qPCR analysis (this study) 

VL031 q-tent-5-Fw ggcaacttcccaacaatctcc Efficiency: 

1.93 VL032 q-tent-5-Rev gaagaggctacaaatgatgcgg 
VL453 q-tent-5-Fw2 gtgctcccgcttcttcatcg 

2.0 
VL454 q-tent-5-Rev2 ccattgatcgtaagtggctccg 
VL033 q-act-1-Fw gctggacgtgatcttactgattacc 1.95 



VL034 q-act-1-Rev gtagcagagcttctccttgatgtc 
VL096 q-ilys-5-Fw tgcctggaagagatgtgctg 

1.96 
VL097 q-ilys-5-Rev tgcactgagacttgtagcgg 
VL101 q-spp-14-Fw gaccaccttctgccttctgg 

2.0 
VL102 q-spp-14-Rev gcattgtcctgttggcttgg 
VL104 q-spp-3-Fw gtcgacgctgaatgcaagaag 

1.93 
VL105 q-spp-3-Rev ttgggtcgagcttggtgtc 
VL108 q-clec-160-Fw ggcagcaatgcagtatggac 

2.0 
VL109 q-clec-160-Rev acgctcgtctagaaatcggac 
VL111 q-clec-50-Fw accgattccaactacctgcc 

1.98 
VL112 q-clec-50-Rev tccatccttggtcgcaagac 
VL116 q-irg-4-Fw tcggtcgaaacccaattccc 

1.92 
VL117 q-irg-4-Rev aaattggatcgacgcagcac 
VL119 q-F55G11.4-Fw tgttgcatctattgggcagg 

1.92 
VL120 q-F55G11.4-Rev ctcctggtgcagcgtattcc 
VL122 q-irg-5-Fw tcatggacctgattacaccgc 

1.94 
VL123 q-irg-5-Rev agcgaatcggatggagtacg 
VL124 q-asp-14-Fw ttaccttgacaccaccaccg 

1.99 
VL125 q-asp-14-Rev aagggagtcaaacacctggc 
VL130 q-T21H3.1-Fw ttcggcctttgtgctaccag 

1.98 
VL131 q-T21H3.1-Rev tggcgtcgttgtatgggatg 
VL132 q-K12H4.7-Fw acattcggagaggctcaatctg 

1.94 
VL133 q-K12H4.7-Rev tccgaactcagtgcaagtctg 
VL206 q-nspc-14-Fw gccctctgccttgtttctgc 

1.94 
VL207 q-nspc-14-Rev aagattcgccaccattgacacc 
VL208 q-nspc-20-Fw tgtgtgcataactgtgctgctg 

1.90 
VL209 q-nspc-20-Rev gcttctttgctgggaatgttgc 
VL224 q-spp-5-Fw ccgataaggatgccaatgtc 

1.98 
VL225 q-spp-5-Rev gggtctaccttgctgttgac 
VL231 q-lys-7-Fw atccggtcgtgatctgattc 

2.0 
VL232 q-lys-7-Rev gattgttgactcatcccttc 
VL236 q-C14C6.5-Fw tggtgtcagtgactgcccag 

2.0 
VL237 q-C14C6.5-Rev agccacagtatccgcaggtc 
VL406 q-F28B4.3-Fw1 agaccatctctggtggaagcg 

1.96 
VL407 q-F28B4.3-Rev tcctccattggtgctagcgg 
VL409 qr-ttr-45-Fw1 gcttgtggctgcaatgaggg 

1.98 
VL410 q-ttr-45-Rev ccgagtcctcttcccagagc 
VL414 q-ZK1320.2-Fw aatgccggatggaacctggg 

1.96 
VL415 q-ZK1320.2-Rev acatctgcactgttagttgtggg 

Primers used for Poly(A) PCR tests (this study) 
RA3-15N /5rApp/ctgacnnnnnnnnnnnnnnntggaattctcgg

gtgccaagg/3ddC/ (5′ pre-adenylated, with 15 
nt unique molecular identifier) 

3′ adaptor 

RPI caagcagaagacggcatacgagatnnnnnngtgactgga
gttccttggcacccgagaattcca 

RNA PCR Rev 

Primer 

VL294 RP-uni-Rev caagcagaagacggcatacgagat 
VL116 r-irg-4-Fw1 tcggtcgaaacccaattccc 
VL446 r-irg-4-Fw2 gacaaacatcactcgtccatcg 
VL156 r-lys-7-Fw1 actcctgccaacttcaatgact 



VL235 r-lys-7-Fw2 aatgatacggcgaccaccgagatctacacgttcagagttcta
cagtccgacgatcatgctggaggatttgtgcaaggaa 

VL212 r-clec-50-Fw1 ggatctcgcgtggatcggta 
VL213 r-clec-50-Fw2 aatgatacggcgaccaccgagatctacacgttcagagttcta

cagtccgacgatcctgcaagaagggatctattcatgca 
VL164 r-F55G11.4-Fw1 gtgaacgcgggagcacata 
VL211 r-F55G11.4-Fw2 aatgatacggcgaccaccgagatctacacgttcagagttcta

cagtccgacgatcgtggcaaggctgtattcacgttta 
VL217 r-nspc-14-Fw1 gagttctgtgctggtgtcaatg 
VL218 r-nspc-14-Fw2 tgtgtatgttgcttcagtcgt 
VL104 r-spp-3-Fw1 gtcgacgctgaatgcaagaag 
VL221 r-spp-3-Fw2 cgtctgcaccaagcttggaatgtg 
VL165 r-asp-14-Fw1 tcagcacaaacgttatgaatgct 
VL216 r-asp-14-Fw2 aatgatacggcgaccaccgagatctacacgttcagagttcta

cagtccgacgatccactccagcgcttctccaagattag 
VL214 r-asm-2-Fw1 ctcacctcaatcgtggtccg 
VL215 r-asm-2-Fw2 aatgatacggcgaccaccgagatctacacgttcagagttcta

cagtccgacgatcgatcatttaacaaaatagtttcac 
VL222 r-ttr-25-Fw1 cacagatgcaaccacgtcgg 
VL223 r-ttr-25-Fw2 ggagagggtactgattgcattca 
VL268 r-snb-1-Fw1 cggcgcgataagctgcgtga 
VL269 r-snb-1-Fw2 cagactaacaacatgccttctc 
VL449 r-C32H11.4-Fw1 cggatctgaaactgcgttcg 
VL450 r-C32H11.4-Fw2 cactcacgttctacggcgaa 
VL096 r-ilys-5-Fw1 tgcctggaagagatgtgctg 
VL475 r-ilys-5-Fw2 ggatactatgaagactgcgg 

Primers for RL northern blot probe preparation (this study) 
RL_Fw atgattactggtccacaatgg 

RL_Rev ggacacgctcaacaaacgat 

Oligonucleotides used to generate tent-5(rtt5) strain by CRISPR/Cas9 
VL311 tracrRNA-fragment AAAAAGCACCGACTCGGTGCCACTTT

TTCAAGTTGATAACGGACTAgccttattttaa
cttgctatttctagctcta 

VL312 crRNA01-tent-5 gaaattaatacgactcactatagggGTTCAATTGGA
TCAGATGACgttttagagctagaaatagcaagttaaaa
taaggc 

Description: 

underlined – T7 

RNA promoter; 
blue – 5′N20 

guide RNA 

sequence; 
red – crRNA 

scaffold 

VL315 crRNA02-tent-5 gaaattaatacgactcactatagggCTCATTCTGTT
TGTTCCGTGgttttagagctagaaatagcaagttaaaa
taaggc 

VL313 crRNA-dpy-10 gaaattaatacgactcactatagggGCTACCATAGG
CACCACGAGgttttagagctagaaatagcaagttaaa
ataaggc 

VL314 ssODN-dpy-10 cacttgaacttcaatacggcaagatgagaatgactggaaacc
gtaccgcatgcggtgcctatggtagcggagcttcacatggctt
cagaccaacagcctat 

(94) 

VL326 ssODN-tent-5 ctggattttaaattattaatttaaaaaaaaattttcagttggctcat
catggaacaaacagatccaattgaacctcttccccctcttacat
tctgtccacccttcttcgaaaatcaaaccac 

upstream of the 

start, down-
stream of the 

stop codon of 

tent-5 (d) 



Primers for genotyping of the previously published mouse lines (with reference) 
Tent5c KO-Fw aggtcctgactgaggtcgtg (21) 
Tent5c KO-Rev ttcctcaaaatccccgtaca 

Tent5a-3xFLAG-Fw tggtaaacgagagtacggtg (26) 
Tent5a-3xFLAG-Rev ctggctgctttttaccaaca 

Tent5c-3xFLAG-Fw gaccctgaacctcatctctc (21) 
Tent5c-3xFLAG-Rev tatgggtccttttagggttg 

sgRNAs, ssDNA and primers used for Tent5aFlox/Flox cKO mouse line 
sgRNA_LoxP_left tatgggcgtcacgatcggggagg guide RNA 

sequence sgRNA_LoxP_right actaatgcgcgtgagtggtgtgg 

ssDNA donor GCTGGGCATTGGGGTCGGTGAGGGTTGGG
GGAGGAGGGCTACTATGGGCGTCACGATC
GGATAACTTCGTATAGCATACATTATACG
AAGTTATGGatccAGGGGAAGCCCAGGCCC
CTcggcgggacccctgtcccctcacccgcacacctctctgccgct
cccctaaatccactctttcctcttagGACTGACCAAGGCC
AAGTGGCTTTCGGAGGGCACTACATGGCC
GAGGGCGAAGGGTACTTTGCCATGGCAG
AGGACGAGCTGACCGGCGGCCCTTACATC
CCCCTGGGTGGTGACTTCGGCGGCGGCGG
CAGCAGCTTCGGCGACCGCTGCTCGGACT
ATTGCGAAAGCCCCACGGCGCACTGCAAT
GTGCTGAACTGGGAGCAAGTGCAGCGGTT
GGACGGCATTCTGAGCGAGACCATCCCGA
TCCACGGGCGCGGCAACTTCCCCACGCTC
GAGCTGCAGCCAAGCCTGATTGTGAAGGT
GGTGAGGAGGCGCCTGGAAGAGAAGGGC
ATAGGTGTCCGCGACGTGCGCCTCAACGG
CTCAGCCGCCAGTCACGTCCTGCACCAGG
ACAGTGGCCTAGGCTACAAGGACCTGGAC
CTCATCTTCTGCGCTGACCTGCGTGGGGA
AGAGGAGTTTCAGACTGTGAAGGACGTCG
TTCTGGATTGCCTGTTAGACTTCTTGCCCG
AAGGGGTGAACAAGGAGAAGATCACACC
GCTCACTCTCAAGgtaaagccacctgatgggcttgggca
gagcaggggtggggagaaagcaagcccagcttgccttgactgccg
tcagtatggccatagtgagttcgtttatttatttttttattatttttttttcacg
agcgcaCTAATGCGCGTGAGTGGatccATAAC
TTCGTATAGCATACATTATACGAAGTTAT
TGTGGAGTGTTTTAGTTTCCTGGGAGATC
CAGCGCCACAACTCTGTGCTTCCTCCTCTG
CGTTTC 

Description: 

LoxP sites are 

underlined, 

BamHI sites are 
highlighted in 

grey 

Tent5a_cKO_sFw actctcgcttgtgctttcca sequencing 

Tent5a_cKO_sRv tcagttctgcttcaggctgc 

Tent5a_cKO_gFw caagcctgattgtgaaggtg Mice 

genotyping Tent5a_cKO_gRv aaggaagagaaggaaacgca 

For genotyping of Tent5a cKO mice, PCR products generated with 

Tent5a_cKO_gFw/gRv primers were digested with BamHI: 

• WT: undigested 489 bp, digested 489 bp

• cKO: undigested 527 bp, digested: 117 bp

A_FloX_F1 actctcgcttgtgctttcca BMDM 
genotyping A_FloX_F2 tcagactgtgaaggacgtcg 

A_FloX_R1 tcagttctgcttcaggctgc 



Table S3. List of DNA constructs used in this study. 

pDNA Source Reference 
pCFJ90-Pmyo-2::mCherry::unc-54utr Dr. J. J. Ewbank Addgene plasmid # 

19327; see ref. (119) 

pCFJ104-Pmyo-3::mCherry::unc-54utr Dr. J. J. Ewbank Addgene Plasmid # 

19328; see ref. (119) 

pCFJ151 Dr. J. J. Ewbank Addgene Plasmid # 
19330; see ref. (119) 

pDD162 (Peft-3::Cas9 + Empty sgRNA) Dr. B. Goldstein Addgene Plasmid # 

47549; see ref. (120) 

pDD282 Dr. B. Goldstein Addgene Plasmid # 
66823; see ref. (120) 

pDD287 Dr. B. Goldstein Addgene Plasmid # 

70685; see ref. (120)

pRH269-Pmyo-2::GFP::unc-54utr Dr. K. Drabikowski 

pClneo-NHA Dr. Witold Filipowicz see ref. (104) 

pRL-5BoxB Dr. Witold Filipowicz see ref. (104) 

pMD2.G Dr. Didier Trono Addgene Plasmid # 

12259 

psPAX2 Dr. Didier Trono Addgene Plasmid # 

12260 

pCAG-Cre-IRES2-GFP Dr. Jacek Jaworski Addgene Plasmid # 

26646; see ref. (121) 

pCIneo-NHA-tent-5WT This work 

pCIneo-NHA-tent-5MUT (MUT = D151A, D153A 

in tent-5 isoform a) 

This work 

pDD162-sgRNA425 (pVL060) This work 

pDD162-sgRNA456 (pVL069) This work

pDD282-tent-5::gfp::3xflag (pVL062) This work 

pDD287-vgln-1::mKate2::3xmyc (pVL070) This work 



Table S4. Protein sequences used for the phylogenetic analysis. 

Organism Protein WormBase or UniProt ID 
Caenorhabditis elegans 

TENT-5 F55A12.9.d1 

GLD-2 ZC308.1c.1 

GLD-4 ZK858.1 

USIP-1 ZK863.4 

PUP-1/CID-1 K10D2.3 

PUP-2 K10D2.2 

PUP-3 F59A3.9 

MUT-2 K04F10.6b.1 

Homo sapiens 

TENT5A Q96IP4 

TENT5B Q96A09 

TENT5C Q5VWP2 

TENT5D Q8NEK8 

TENT2 Q6DFA8 

TENT4A Q5XG87 

TENT4B Q8NDF8 

TENT6 Q9NVV4 

TENT1 Q9H6E5 

TUT4 Q5TAX3 

TUT7 Q5VYS8 

Mus musculus 

TENT5A A0A087WS27 

TENT5B Q8C152 

TENT5C Q5SSF7 

TENT5D B1ATX6 

TENT2 Q91YI6 

TENT4A Q6PB75 

TENT4B Q68ED3 

TENT6 Q9D0D3 

TENT1 Q8R3F9 

TUT4 B2RX14 

TUT7 Q5BLK4 

Xenopus laevis 

TENT2-a Q641A1 

TENT2-b Q6DFA8 

TENT4B A0A1L8GKF9 

TUT4 A0A1L8GMG3 

TUT7 A0A1L8HZ12 

TENT5A Q08AY7 

TENT5B Q66J95 

TENT5D A0A1L8F355 



Data S1. (separate file) 
Differential expression of genes in age-synchronized L4-staged tent-5(tm3504) mutant worms 
compared to wild type grown on E. coli HB101 at 25°C (RNA-seq, DESeq2 results). 

Data S2. (separate file) 
Proteins abundance in age-synchronized L4-staged tent-5(tm3504) mutant compared to wild type 
worms grown on E. coli HB101 at 20°C (Mass Spectrometry). 

Data S3. (separate file) 
Differential expression of genes in tent-5(tm3504) mutant worms compared to wild type infected 
with S. aureus for 8h at 25°C (RNA-seq, DESeq2 results). 

Data S4. (separate file) 
Differential adenylation analysis on data from Direct RNA sequencing of RNA isolated from 
age-synchronized L4-staged tent-5(tm3504) and wild-type worms grown on E. coli HB101 at 
25°C (DRS). 

Data S5. (separate file) 
Differential expression of genes in age-synchronized L4-staged tent-5(tm3504) mutant compared 
to wild-type worms grown on E. coli HB101 at 25°C (DRS, DESeq2 results). 

Data S6. (separate file) 
Differential adenylation and gene expression analyses on data from Direct RNA sequencing of 
RNA isolated from BMDM of Tent5aFlox/Flox Tent5c-/- and wild-type mice (DRS). 
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