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Supplementary Figure 1: Structural analysis of rSLFN13 N’-domain. 

a Domain architecture of human and mouse SLFN proteins, as well as rat SLFN13, which are 
classified as three subgroups. SLFNL1: Schlafen-like protein 1. The predicted nuclear 
localization signal (NLS) for mouse SLFNs1 is indicated by a white vertical bar. 

b Schematic representation showing the composition of rSLFN1314-353, rSLFN131-353 and 
hSLFN131-355 that were used in this study. E1, E2 and E3 denote the sequences of three 
N’-terminal extensions to corresponding SLFN constructs that are encoded by vector residues. 
Residues that are observable in the rSLFN1314-353 structure are indicated by an underscore. 

c Superposition of the N-lobe and C-lobe of rSLFN1314-353 showing the consistent folding of 
the two subdomains. 

d X-ray fluorescence scan over the rSLFN1314-353 crystal. Emission of characteristic 
fluorescent X-ray at Zn-K edge confirmed the zinc incorporation in rSLFN1314-353. 
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Supplementary Figure 2: Dimerization of rSLFN1314-353. 

a Dimerization properties of different rSLFN13-N constructs were assayed in analytical gel 
filtration coupled to RALS. Calculated molecular mass of each sample at the absorption peak 
of 280 nm are plotted in red. mAU, milli-absorption units. 

b The putative dimeric interface of rSLFN1314-353 in the crystal structure. The two monomers 
are coloured teal and wheat, and their vector-coded N’-terminal extensions are specified in 
green and yellow, respectively. The cleavage sites of the PreScission protease are indicated by 
spheres. Residues involved in the dimerization interface are shown as ball-and-stick models. 

c Digestion test of different rSLFN13-N constructs. 0.72 μg PreScission protease was 
incubated with 240 μg rSLFN131-353 or rSLFN1314-353. 
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Supplementary Figure 3: Nucleolytic activity of SLFN13-N on tRNAs. 

a tRNA degradation is found in EMSA in the presence of SLFN13-N. 

b Both rSLFN13-N constructs can digest tRNASer in the presence of Mg2+. 

c Mn2+ prominently stimulates the nucleolytic activity of SLFN13-N. Mn2+ of increasing 
concentration was supplied to the cleavage reaction. 

d Cleavage assays for rSLFN13-N and hSLFN13-N on different types of in vitro transcribed 
human tRNAs. 

e mSLFN1 shows no tRNA cleavage activity in the presence of Mg2+ or Mn2+. 

f tRNA cleavage pattern of rSLFN13-N. The secondary cleavage products from tRNASer by 
rSLFN131-353 were compared with in vitro transcribed tRNASer that lacks 3’-terminal 20 nt 
(tRNASer-3’-Δ20nt) or 23 nt (tRNASer-3’-Δ23nt), and portrayed to the left. The migration of 
two truncated tRNASer markers is indicated by dashes lines. The sequence of human tRNASer 
is used here as representative. 

 



 
Supplementary Figure 4: Digestion activity of SLFN13 to other type tRNAs. 

a-c Cleavage assays for rSLFN13-N and hSLFN13-N on different types of in vitro transcribed 
tRNAs in the presence of Mg2+. tRNA substrates are: human tRNAHis, tRNASec, mitochondrial 
tRNAmt-Met (tRNAHis, tRNASec, tRNAmt-Met), tRNASec denotes the transfer tRNA for selenium 
cysteine; Pyrococcus abyssi tRNAPhe (Pa-tRNAPhe); Saccharomyces cerevisiae tRNAGly, 
tRNAHis, tRNASer, tRNAAla (Sc-tRNAGly, Sc-tRNAHis, Sc-tRNASer, Sc-tRNAAla); Bacillus 
paralicheniformis tRNALeu (Bp-tRNALeu); Mycobacterium tuberculosis tRNATyr, tRNALys, 
tRNAGln (Mt-tRNATyr, Mt-tRNALys, Mt-tRNAGln); Thermus thermophiles tRNALeu 
(Tt-tRNALeu); Escherichia coli tRNAGlu (Ec-tRNAGlu); rabbit tRNASer (rtRNASer).  

d Schematic drawing of different tRNAs used in a-c. Sequences from the 3’-terminus to the 
T-loop are specified. Paired bases are indicated. The variation loops are drawn according to 
their sizes. 



 
Supplementary Figure 5: Structural comparison of rSLFN13-N with other RNases. 

a Structures of rSLFN13-N and other endonucleases, namely tRNA-targeting EndA (PDB ID 
1A79), colicin E5 (2A8K), PaT (4O87), angiogenin (1AGI), dsRNA-targeting Drosha (5B16) 



and Dicer (2FFL), are shown as ribbon-typed models. For rSLFN13-N, EndA, Drosha and 
Dicer, the dimeric or pseudodimeric regions that possess the nucleolytic activity are coloured 
salmon and olive, and the rest portions of Drosha and Dicer are coloured grey. Colicin E5, 
PaT and angiogenin are coloured salmon. 

b Top 10 hits of the existing structures homologous to rSLFN13-N, output from the Dali 
server. 

c Structural superposition of rSLFN13-N C-lobe and the DNase I-like subdomain of RNase E 
(2BX2). Cɑ atoms of 78 residues are aligned with a rmsd of 3.14 Å. Colour as in Fig. 3a. 

d Comparison of the structural topology between rSLFN13-N C-lobe and the DNase I-like 
subdomain of RNase E. 

e The structure of RNase E catalytic domain tetramer in complex with RNA (2VRT). A 
dimerized DNase I-like subdomain pair is coloured either salmon or olive for each protomer. 
One chain is coloured light orange, and other portions of the tetramer are coloured grey. 



 
Supplementary Figure 6: Sequence alignment of SLFN family within the N’-domain. 

Amino acid sequences of rat (r)SLFN13 (UniProt accession Q5U311), human (h)SLFN13 
(Q68D06), mouse (m)SLFN8 (Q7TMF1), Tyto alba (t)SLFN13 (A0A093HQW8), Gavia 
stellata (g)SLFN13 (A0A093GYA7), Pygoscelis adeliae (p)SLFN13 (A0A093P2N6), 
hSLFN5 (Q08AF3), hSLFN11 (Q7Z7L1), hSLFN14 (P0C7P3), Oryctolagus cuniculus or 
rabbit (o)SLFN14 (G1SRW8), mSLFN1 (Q9Z0I7), mSLFN2 (Q9Z0I6), mSLFN3 (Q9Z0I5) 
and rSLFN3 (Q9TPX1) are aligned using Clustal W2. Residues with a conservation of 100% 
are in red shades, greater than 80% in green shades and 60% in grey shades, respectively. 
α-helices are shown as cylinders and β-strands as arrows for rSLFN13 above the sequences. 
The secondary structure signs are coloured and labelled as in Fig. 1c. Regions not resolved in 
the crystal structure are indicated by dashed lines. Important residues that are discussed in the 
paper are specified by different symbols according to their structural and functional roles. 
mSLFN8 was predicted to carry an NLS1. The sequences of the selected SLFNs are aligned at 
the NLS of mSLFN8 which is indicated by a black box. Sequences at this region are not very 
conserved, and no apparent NLS is found for rSLFN13 or hSLFN13. 

α3N

● CCCH-type zinc finger
★ Putative active site
▲ Positively-charged patch
◆ Interface between BD and lobes

rSLFN13 ---------- ---------- --------ME IHPSLVVEPS YPDLIIHAGE VTLGEKDRNK 32
hSLFN13 ---------- ---------- -------MEA NHCSLGVYPS YPDLVIDVGE VTLGEENRKK 33
mSLFN8 ---------- ---------- --------ME THPSLAVKWS CPDLTIYAGE VTIGEEDRNK 32
tSLFN13 ---------- ---------- ---------- ---------- YPEVVLCVGK ICFGEKARKK 20
gSLFN13 ---------- ---------- ---------- ---------- YPEVVLCVEK ICFGEEARKK 20
pSLFN13 ---------- ---------- ---------- ---------- YPEVVLCVGK ICFGEKARKK 20
hSLFN5 ---------- ---------- ---------- MSLRIDVDTN FPECVVDAGK VTLGTQQRQE 30
hSLFN11 ---------- ---------- -------MEA NQCPLVVEPS YPDLVINVGE VTLGEENRKK 33
hSLFN14 ---------- ---------- ---------M ESLKTDTEMP YPEVIVDVGR VIFGEENRKK 31
oSLFN14 ---------- ---------- ---------M EIPKTGVETL YPEFVVEVGR VTFGEENRKK 31
mSLFN1 ---------- ---------- ---------- ---MNITDEG TPVLILNAGG ITLGTESRKT 27
mSLFN2 MGTRLEATEQ SNHRTQRNDI QLENAKAAGK MGISVDLEAK YAKLGLNLGA ITFGEKDRKK 60
mSLFN3 ---------- ---------- ---------- ---------- ---------- ---------- -
rSLFN3 ---------- ---------- ---------- MSITVDQDTD YAELVLSIGE ITLGEKTRKS 30

β1N αα11NN

▲ ▲ ◆ ◆

rSLFN13 MD-SKKKRLE KARITEAACA LLNSGGGVIV MQMSNK--SE HPVEMGLDLE TSLRELIPSS 89
hSLFN13 LQ-KTQRDQE RARVIRAACA LLNSGGGVIQ MEMANR--DE RPTEMGLDLE ESLRKLIQYP 90
mSLFN8 MD-SKKRKLE KTRITEAACA LLNSGGGLIA MQMTNK--SE HPVEMGQDLE KSLRELIMSP 89
tSLFN13 MP-KNSKQDQ KYTLAYAVCA LLNSGGGVIK VEIENENYNL ERDKIGLDLE ETFRSLVLFP 79
gSLFN13 MP-KNSKQDQ KYTLACAVCA LLNSGGGIIK AEIENEDYNL KRDKISLDLE ETFRSLLLFP 79
pSLFN13 IP-RNSKQDQ KYTLACAVCA LLNSGGGVVK AEIENENYNL KRDKIGPDLE ETFRSLLLFP 79
hSLFN5 MD-PRLREKQ NEIILRAVCA LLNSGG IIK AEIENKGYNY ERHGVGLDVP PIFR------ 83G
hSLFN11 LQ-KIQRDQE KERVMRAACA LLNSGGGVIR MAKK----VE HPVEMGLDLE QSLRELIQSS 88
hSLFN14 MTNSCLKRSE NSRIIRAICA LLNSGGGVIK AEIDDKTYSY QCHGLGQDLE TSFQKLLPS- 90
oSLFN14 MTNSCLKRTE NLNIIKATCA LLNSGGGVIK AEIHDKNYNY QCHGLGHDLE TSFQKLLPF- 90
mSLFN1 MEN-HDRVEE NRNITKALCA LINSGEGKVK AHIKNPDYIL SKHGIGEDLE TSFKNILPS- 85
mSLFN2 MKNSHLRKQE NANISLAVCA LLNSGGGAIK VKIENENYSL TRDGLGLDLE ASLCKCLPFV 120
mSLFN3 MKDIQLRRKE AKSILQAVCT LLNSGG VVK AHIKNQNYSF TRDGMGLDLV NSLPGIMHLP 60G
rSLFN3 MKDSQRRKRE AKTFQQAVCT LLNSGG VAK ARIKNQNYDF SRDGVGQDLE NFLPHILDFP 90G

β2N

rSLFN13 TFEFLERK-K TCVKGSLTDG KGPPAKIPRL MYQNDLESN- ------PAFE IFQSERLEYG 198
hSLFN13 AFDFLKTK-E RQSKYNLINE GSPPSKIMKA VYQNISESN- ------PAYE VFQTDTIEYG 201
mSLFN8 AFEFLKDK-K ACIKYRPTDD GAPPAKIPRA MCQNSLESN- ------PAFE IFQSKKLEYG 198
tSLFN13 AFLFLKGK-Q NEAGRELSPG PPDKSRKRRA SDRGMDIVN- -----NTVAE LFNRDRLQHG 192
gSLFN13 AFSFLKGK-Q NEAKRELSP- --PKIGKTGA IEGDMVIIN- -----NTAAE LFNRDQLRHG 189
pSLFN13 AFLFLKEK-Q DEARGELSPG PPAKIRKTQA IEGDVNIIN- -----NTVDE LFNRDQLRYG 192
hSLFN5 ALAFLKCRTQ TPTNINVSNS LGPQAAQGSV QYEGNINVS- -------AAA LFDRKRLQYL 184
hSLFN11 AFCFLKTK-R KPK----ILE EGPFHKIHKG VYQELPNSDP ADPNSDPADL IFQKDYLEYG 202
hSLFN14 ALELLREKGF RAQRGRPRVK KLHPQQVLNR CIQEEEDMR- -----ILASE FFKKDKLMYK 199
oSLFN14 ALELLREKQH AAQRGR---R RLHPPRASNS NLQEEEDMK- -----MLASE VFKKDRLMYK 197
mSLFN1 AQKFLDNI-- KVAGGRSPS- -ARPSDRPGD DTQEEGHIQ- -----ELAAA FFKQSKLTKK 186
mSLFN2 ALEFLQDL-- EETGGRPCVR PELPASIAFP EVEGEWHLE- -----DLAAA LFNRTEFQYE 223
mSLFN3 AVQL KSR-- TDPEEKAESR PSSPGKIVCN ETL------- -----NECLS LFNRDWLAYE 157L
rSLFN3 AVKF KSR-- KCSKGRSDSR LSSPGTIVCN EVL------- -----NECLN LFNRDCFTCK 187L

α11BB

◆ ◆ ◆

rSLFN13 DLQAFIETKQ QGDLFYIFVK SWSC-SPK-- DGSTKPRICS LSSSLYCRSL TSKLPLDSKE 146
hSLFN13 YLQAFFETKQ HGRCFYIFVK SWSG-DPFLK DGSFNSRICS LSSSLYCRSG TSVLHMNSRQ 149
mSLFN8 NMQAFFETKQ QEDQFYIFVK SWSC-RPE-- DGSTKPR CS LGSSLYCRSI TSKVA DSRE 146MI
tSLFN13 DWRKYLDFEQ RDNYLLIFIK TWSSENTSLT SASAKPRICS LSTGLYAKCG ASLSHMNPTE 139
gSLFN13 DWRKYLDFEQ RDNYLLIFIK TWSSENTSLT SAIAKPRICS LSTGLYAKCG ASLSHMNPTE 139
pSLFN13 DWRKYLDFEQ RGNYLLIFIK TWSSENTSLT STSAKPRICS LSTGLYAKSG DSLSHMKPTE 139
hSLFN5 ---SHLDKMQ KENHFLIFVK SWNT------ --EAGVPLAT LCSNLYHRER TSTDV DSQE 132M
hSLFN11 DLQAFFETKQ QGRCFYIFVK SWSS-GPFPE DRSVKPRLCS LSSSLYRRSE TSVRSMDSRE 147
hSLFN14 GSQKYLDYMQ QGHNLLIFVK SWSP----DV FSLP-LRICS LRSNLYRRDV TSAINLSASS 145
oSLFN14 GSQKYLDYMQ QGHELLIFVK SWNP----DV SSLLPLRICS LRSNLYQRDV TSAINLSASS 146
mSLFN1 ---RPLDFKQ YQSYFFICVE KSQS------ PDVSVGKPAT IATNLYMRNG ASSVEMNLDA 136
mSLFN2 --QWHLDFTE SEGYIYIYVK SWSQ------ EIFGL-PIGT LRTNLYVRSM SSSVQVSAAA 171
mSLFN3 --HDYLDFMQ HKDYFFVFVK PLKP------ NQKGP-GITT LKTNLYRRIN SISDEVKVAN 111
rSLFN3 --HEYLDFKQ VKDYFLMFVK AWKL------ KQKGP-GITT LKTNLYIRSI SSSIELKAVN 141

β3N β4N β1B

★ ★ ▲ ▲ ◆ ◆ ★

rSLFN13 QRLPFSESAS IEFKQFSTRR --AHEYIKSV IPEYISAFAN TQGGYLLFGV DDESKRVLGC 256
hSLFN13 EILSFPESPS IEFKQFSTKH --IQQYVENI IPEYISAFAN TEGGYLFIGV DDKSRKVLGC 259
mSLFN8 QCLLFSESTS I FKQFSTKH --VQAY KNI IPEYISAFAN TQGGYLFIGV DDK-RIILGC 255E M
tSLFN13 ETLAFTESGH VEFKHYSTEN --FFTRVREV LPQYIAGFAN TGGGYLWLGV DDD-SRVQGF 249
gSLFN13 ETLYFTESGD AEFKQYSTEK --FLTRVKEM LPHYIAGFAN TGGGYLWIGV DDK-SRVQGF 246
pSLFN13 ETLTFTESGH VEFKHYATEK --ILTRVKEI LPQYITGFAN TGGGYLWIGV DDN-SRVLGF 249
hSLFN5 EKLNLPESTH V FVM STD- --VSHC KDR LPKCVSAFAN TEGGYVFFGV HDETCQVIGC 241E F V
hSLFN11 EILPFPESQL VEFKQFSTKH --FQEYVKRT IPEYVPAFAN TGGGYLFIGV DDKSREVLGC 260
hSLFN14 EKLNFTESTH VEFKRFTTKK --VIPRIKEM LPHYVSAFAN TQGGYVLIGV DDKSKEVVGC 257
oSLFN14 EKLNFTESTH VEFKRFTTKK --VVPRIKEM LPHYVSAFAN TQGGYLIIGV DDKSKEVFGC 255
mSLFN1 ENFLFSESKN V YKSFETKK LLQ--R KEI LPRTVSAFAN TDGGYLFIGL DEKKQEIVGF 244E V
mSLFN2 ETFPFTRSRY VEVTLLSAKR LR--KR KEL LPQTVSAFAN TDGGFLFIGL DGKTQQIIGF 281I
mSLFN3 ETFCFTKSIH AEVKLTPKEK IFPKEKILEL LPQTVSAFAN TDGGFLFIGL DGKTQQIIGF 217
rSLFN3 EKFCFTKATH AEVKLTPKE- -----NILEI LPQTVSSFAN ADGGYLFIGL DGKTQEIIGF 241

ββ11CC β2C

▲ ◆ ◆● ●

rSLFN13 PKDNVDRDSL KAVVNEAISK LPVFHFCSSK E--KVSYKTR VIDVFKEG-N LYGYLCVIKV 313
hSLFN13 AKEQVDPDSL KNVIARAISK LPIVHFCSSK P--RVEYSTK IVEVFCGK-E LYGYLCVIKV 316
mSLFN8 PKDNVDRDSL KTVANETISK VPVFHFCSSK DKD VSYETR VIDVFQEG-N LYGYLCVIKV 314K
tSLFN13 SSNDKELDKL DLLINSIQNK LTPFHFCRSG NTHKIRYEHK IFKVYRETGD HCGYVCAVKI 309
gSLFN13 SSDDEGLEKL SVLINSIQNK LTLFHFCESG NTHNISYEHK IFKVYCEAGN HCGYVCAVKI 306
pSLFN13 SSDDEDLEKL RCLISSIQNK LTLFHFCGSG NTHNIRYEQK IFKVYREAGD HCGYVCAVKV 309
hSLFN5 EKEKIDLTSL RASIDGCIKK LPVHHFCTQR P--EIKYVLN FLEVHDKG-A LRGYV AIKV 298C
hSLFN11 AKENVDPDSL RRKIEQAIYK LPCVHFCQPQ R--PITFTLK IVNVLKRG-E LYGYACMIRV 317
hSLFN14 KWEKVNPDLL KKEIENCIEK LPTFHFCCEK P--KVNFTTK ILNVYQKD-V LDGYVCVIQV 314
oSLFN14 KKEKVNPDLL KKEIENCIEK LPTFHFCHEK P--KINFITK ILNVYQKD-V LYGYVCVVQV 312
mSLFN1 EAKNCQPKCL ESEIEKCIQQ LPVTHFCEER E--KIKYKCK FIEVHDSG-V VCKYV ALRV 301C
mSLFN2 EAEKSDLVLL ESEIEKHIRQ LPVTHFCEEK E--KIKYTCK FIEVHKSG-A VCAYV ALRV 338C
mSLFN3 EAEKSNLVLL ESEIEKCIQQ LPVTHFCGEK E--KIKYTCK FIEVRKSG-A VCAYV ALRV 274C
rSLFN3 EAEKSDLVHL ESEIEKCIRQ LPVTHFCEER E--KIKYTCK FMEVHKPG-A ACSFV ALRV 298C

β3C β4C

●●◆◆◆ ◆

rSLFN13 ERFCCAVFSE APISWMADKE NGVYSLNTEK WVRMMVDIGP EAASSK---- ---------- 359
hSLFN13 KAFCCVVFSE APKSWMVR-E KYIRPLTTEE WVEKMMDADP ---------- ---------- 355
mSLFN8 EPFC AVFSE APISW VDKE KGVYRLNTEE WVRMMVDFGP EASSK----- ---------- 359C M
tSLFN13 QPFTCVVFSE DPDSWLVEGS TIRR-LRADK WAVWMTAADP ---------- ---------- 348
gSLFN13 QPFTCVAFSE DPESWLVEGS TIRR-LRADE WAAWMTATDP ---------- ---------- 345
pSLFN13 QPFTCVAFSE DPDSW VEGS TVRR-LRADE WAAWMTAADP ---------- ---------- 348L
hSLFN5 EKFC AVFAK V SSWQVK-D NRVRQLPTRE WTAWMMEADP ---------- ---------- 337C P
hSLFN11 NPFCCAVFSE APNSWIVE-D KYVCSLTTEK WVGMMTDTDP ---------- ---------- 356
hSLFN14 EPFCCVVFAE APDSWIMKDN SVTR-LTAEQ WVVMMLDTQS ---------- ---------- 353
oSLLN14 EPFCCAVFAE APDSWVMRDN AATR-LTAED WVLMMLDIPS ---------- ---------- 351
mSLFN1 ERFC AVFAA EPESWHMKDG GVKR-F IEE WIKL MS--- ---------- ---------- 337C LT
mSLFN2 ERFC AVFAA EPESWHVEGG CVKR-F TEE WVKLQMNAPS G--------- ---------- 378C T
mSLFN3 ERFC AVFAA EPESWHVEGG CVKR-F TEE WVKRQMDATA VMP------- ---------- 316C T
rSLFN3 ERFC AVFAA EPESWHVEDS CVKR-F AED WVKRQMDGPA CFSKQDKGPL QSSRLPHSPR 357TC

ββ22BB

α1N

α2N

α’C

α2Cα1C α3C

α2B

▲

Start of the crystallized construct in SLFN sequence

Construct end

rSLFN13 EIRNRTSQI
hSLFN13 AMRKKMVVQ
mSLFN8 EMRKRRRAS
tSLFN13 EIEKSKSNI
gSLFN13 EMSKSKSKI
pSLFN13 EMK-SKSNI
hSLFN5 AMRKRKLSQ
hSLFN11 AMRKKRVVQ
hSLFN14 AMELIETHR
oSLFN14 AMELTETHS
mSLFN1 ---------
mSLFN2 ---------
mSLFN3 ---------
rSLFN3 ---------

844
837
838
832
829
831
818
837
843
841



 

Supplementary Figure 7: The tRNA manipulation model of SLFN13-N. 

a Surface conservation plot of rSLFN13-N. The plot was generated using the ConSurf Server3 
based on the sequence alignment shown in Supplementary Fig. 6, and the crystal structure of 
rSLFN1314-353. Residues are coloured from magenta (highly-conserved) to cyan 
(non-conserved). 
b The electron density of the putative active site. The density is shown as blue mesh at a 
contour level of 1.0 σ. Putative catalytic residues are shown as ball-and-stick models. 
c tRNA cleavage assay for wild-type rSLFN13-N and corresponding mutants in the presence 
of Mg2+. 1 μM protein was incubated with 500 nM tRNASer.  
d The electrostatic surface potentials of rSLFN1314-353, coloured and depicted as Fig. 3b. 
Positions of the residues tested in c are specified. 
e tRNA cleavage assay for wild-type hSLFN13-N and mutants of putative catalytic residues. 
1 μM protein was incubated with 500 nM tRNASer. 



 
Supplementary Figure 8: SLFN13-N can digest native tRNAs. 

a Cleavage assay for hSLFN13-N or corresponding mutants in the presence of Mg2+ on total 
small RNAs extracted from HeLa cells. These small RNAs are mainly composed of tRNAs. 

b Cleavage assays for rSLFN13-N and corresponding mutants on total small RNAs extracted 
from HeLa cells. 

c Cleavage assays for the N’-domains of different SLFN proteins on total small RNAs 
extracted from HeLa cells. 

d Cleavage assay on native rRNAs. 4 μg of total RNA extracted from HeLa cells was used for 
each reaction. 

e Subcellular localization of hSLFN13 tested by fluorescence assay. Scale bars, 10 μm. 

f Quantification of cellular RNA by Bioanalyzer. The small RNA pool corresponds to RNAs 
with length under 200 nt, which are mainly composed of tRNAs, 5S rRNA and 5.8S rRNA. 
The areas of the small RNA pool, 18S rRNA and 28S rRNA peaks were individually 
integrated and normalized with the area of corresponding spike-in RNA. 



 
Supplementary Figure 9: The antiviral activity of hSLFN13. 

a IFNs did not induce hSLFN13 expression in 293T cells. Error bar indicates s.d. (n = 3). 



b The infection of pseudotyped HIV-1 (HIVVSV-G) escalated hSLFN13 mRNA level in 293T 
cells. 

c Comparison of endogenous mRNA levels of hSLFN13 in 293 and 293T cells. 

d Knock-down of hSLFN13 expression in 293 cells by siRNAs. mRNA levels of hSLFN13 
were measured by qPCR. 

e Production of HSV Virus was assayed by titrated infection and plaque assay. Expression of 
hSLFN13 WT and mutants was confirmed by Western blot. 

f Production of Zika Virus was assayed by titrated infection and plaque assay. Expression of 
hSLFN13 WT and mutants was confirmed by Western blot. 

g Production of HIV Virus was assayed by titrated infection and the GFP level. Expression of 
hSLFN13-N WT and mutants was confirmed by Western blot. 

h Viral particle content in supernatants was analyzed by p24 ELISA. 

i, j Extracellular vRNA concentration was determined by qPCR of total vRNA (i) and 
unspliced vRNA (j). 

k hSLFN13-N suppressed GFP production from the viral plasmids. 

l, m Suppression of GFP production from plasmids with T7 promoter (T7-EGFP) or HIV 
promoter (LTR-EGFP, ΔEnv-EGFP and ΔNef-EGFP) by hSLFN13 (l) and hSLFN13-N (m), 
as well as corresponding mutants. LTR-EGFP: EGFP with long terminal repeat promoter; 
ΔEnv-EGFP: pNL4-3-ΔEnv-EGFP; ΔNef-EGFP: pNL4-3-ΔNef-EGFP. 

n Examination for the infection efficiency of HIVVSV-G in cells pre-transfected with 
hSLFN13-N WT or mutants. 



Supplementary Table 1: Sequences of the tRNA transcripts 

tRNA Sequences 

tRNASer 5’ –GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGACUUGAAAUCCAUUG 
GGGUUUCCCCGCGCAGGUUCGAAUCCUGCCGACUACGCCA–3’ 

tRNAGly 5’ –GCGCCGCUGGUGUAGUGGUAUCAUGCAAGAUUCCCAUUCUUGCGA 
CCCGGGUUCGAUUCCCGGGCGGCGCACCA–3’ 

rtRNASer 5’ –GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGACUUGAAAUCCAUUG 
GGGUCUCCCCGCGCAGGUUCGAAUCCUGCCGACUACGCCA–3’ 

tRNALys 5’ -GCCCGGAUAGCUCAGUCGGUAGAGCAUCAGACUUUUAAUCUGAGG 
GUCCAGGGUUCAAGUCCCUGUUCGGGCGCCA-3’ 

tRNACys 5’ -GGGGGUAUAGCUCAGGGGUAGAGCAUUUGACUGCAGAUCAAGAG 
GUCCCUGGUUCAAAUCCAGGUGCCCCCUCCA-3’ 

tRNAHis 5’ -GGCCGUGAUCGUAUAGUGGUUAGUACUCUGCGUUGUGGCCGCAGC 
AACCUCGGUUCGAAUCCGAGUCACGGCACCA-3’ 

tRNAThr 5’ -GGCUCCAUAGCUCAGGGGUUAGAGCACUGGUCUUGUAAACCAGGG 
GUCGCGAGUUCAAAUCUCGCUGGGGCCUCCA-3’ 

tRNAmt-Met 5’ -AGUAAGGUCAGCUAAAUAAGCUAUCGGGCCCAUACCCCGAAAAUGU 
UGGUUAUACCCUUCCCGUACUACCA-3’  

Pa-tRNAPhe 5’ –GGGGCGGUAGCUCAGCCUGGGAGAGCACCGGACUGAAGAUCCGGGU 
GUCGGGGGUUCAAAUCCCCCCCGCCCCACCA-3’  

Sc-tRNAGly 5’ –GCGCAAGUGGUUUAGUGGUAAAAUCCAACGUUGCCAUCGUUGGGCC 
CCCGGUUCGAUUCCGGGCUUGCGCACCA-3’ 

Sc-tRNAHis 5’ –GGCCAUCUUAGUAUAGUGGUUAGUACACAUCGUUGUGGCCGAUGAA 
ACCCUGGUUCGAUUCUAGGAGAUGGCACCA-3’ 

Bp-tRNALeu 5’ –GCCGGGGUGGUGGAAUUGGCAGACACACAGGACUUAAAAUCCUGCG 
GUAGGUGACUACCGUGCCGGUUCAAGUCCGGCCCUCGGCACC-3’ 

Mt-tRNATyr 5’ –GGCAGGUUGCCCGAGCGGCCAAUGGGAGCGGACUGUAAAUCCGUCG 
CGAAAGCUACGCAGGUUCGAAUCCUGCACCUGCCACCA-3’ 

Tt-tRNALeu 5’ –GCCGGGGUGGCGGAACCGGUAGACGCGGCAGACUCAAAAUCUGCUG 
UCCGCAAGGACGUGCGGGUUCGAGUCCCGCCCCCGGCACCA-3’ 

Mt-tRNALys 5’ –GGCCCCUAUAGCUCAGUUGGUAGAGCUACGGACUUUUAAUCCGCAG 
GUCCCAGGUUCGAGUCCUGGUGGGGGCACCA-3’ 

Mt-tRNAGln 5’ –TCCGTCGTGGTGTAATCGGCAGCACCTCTGATTTTGGTTCAGATAG 
TTCAGGTTCGAGTCCTGGCGACGGAGCCA-3’ 

Sc-tRNASer 5’ –GGCAACUUGGCCGAGUGGUUAAGGCGAAAGAUUAGAAAUCUUUUGG 
GCUUUGCCCGCGCAGGUUCGAGUCCUGCAGUUGUCGCCA-3’ 

Sc-tRNAAla 5’ –GGGCGUGUGGCGUAGUCGGUAGCGCGCUCCCUUAGCAUGGGAGAGG 
UCUCCGGUUCGAUUCCGGACUCGUCCACCA-3’ 

Ec-tRNAGlu 5’ –GUCCCCUUCGUCUAGAGGCCCAGGACACCGCCCUUUCACGGCGGUA 
ACAGGGGUUCGAAUCCCCUAGGGGACGCCA-3’ 

tRNASec 
5’ –GCCCGGAUGAUCCUCAGUGGUCUGGGGUGCAGGCUUCAAACCUGUA 
GCUGUCUAGCGACAGAGUGGUUCAAUUCCACCUUUCGGGCGCCA-3’ 

 



Supplementary Table 2: Sequences of the nucleic acids substrates 

Nucleic acids Sequences 

dsDNA Sense: 5’ –GGCTTTTGACCTTTATGC–3’ 
Anti-sense: 5’ –GCATAAAGGTCAAAAGCC–3’ 

ssDNA 5’ –GGCTTTTGACCTTTATGC–3’ 

dsRNA Sense: 5’ –GGCUUUUGACCUUUAUGC–3’ 
Anti-sense: 5’ –GCAUAAAGGUCAAAAGCC–3’ 

ssRNA 5’ –GGCUUUUGACCUUUAUGC–3’ 

DNA/RNA duplex Sense: 5’ –GGCTTTTGACCTTTATGC–3’ 
Anti-sense: 5’ –GCAUAAAGGUCAAAAGCC–3’ 

Stem-loop RNA 5’ –AUAAAGGUCAUUCGCAAGAGUGGCCUUUAU–3’ 
 

Supplementary Table 3: tRNA and rRNA probes for Northern blot 

Probe Sequences 
tRNASer 5’ –AACCACTCGGCCACCTCGTC–3’ 
tRNAGly 5’ –TACCACTGAACCACCAATGC–3’ 
tRNALys 5’ –ACCGACTGAGCTAGCCGGGC–3’ 
5S rRNA 5’ –AAGCCTACAGCACCCGGTAT–3’ 

 

Supplementary Table 4: Sequences of qPCR primers 

Primer Sequences 

Total vRNA Forward: 5’ –CTGGCTAACTAGGGAACCCACTGCT–3’ 
Reverse: 5’ –GCTTCAGCAAGCCGAGTCCTGCGTC–3’ 

Unspliced vRNA Forward: 5’ –ATAATCCACCTATCCCAGTAGGAGAAA–3’ 
Reverse: 5’ –TTTGGTCCTTGTCTTATGTCCAGAATGC–3’ 

hSLFN13 
Forward: 5’ – GAGAAAATGATGGACGCAGAT–3’ 
Reverse: 5’ – AGACTCAAAGGCCTCAGCAA–3’ 

β-actin Forward: 5’ – GTGAAGGTGACAGCAGTCGGT–3’ 
Reverse: 5’ – AAGTGGGGTGGCTTTTAGGAT–3’ 
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