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Appendix Fig. S1 

 

 
Appendix Fig. S1. SUD and Paip1 interaction confirmed by fluorescence-3-hybrid 
(F3H) assay. (A) The SUD interaction with Paip1 in BHK cells was demonstrated by 
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the F3H assay described previously (Herce et al, 2013). NLS-GFP-tagged SUD 
captured at the lacO site by the co-expressed GBP-LacI fusion is visualized as a green 
spot via fluorescence microscopy. Paip1 tagged with NLS-RFP co-localizes with SUD 
at the lacO spot (pointed out by white arrows), indicating an interaction between these 
two proteins. Using the absence of SUD (middle) or Paip1 (bottom) as negative controls, 
the RFP fusion targets were not recruited to the lacO spot (empty arrows). The nucleus 
was stained with DAPI. NLS, nuclear localization sequence; lacO, lac operator; GBP, 
GFP-binding protein. LacI, lac repressor. (B) Mac2 is essential for Paip1M binding in 
the F3H assay. Scale bars represent 5 µm. 
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Appendix Fig. S2 

 
 
Appendix Fig. S2. Testing various SUD-related constructs for interaction with 
Paip1M in vitro. The mixtures of Mac2-3 (A) as well as Mac2 (B) with Paip1M show 
an obvious peak shift compared to the single peak of each protein, whereas Mac3 (C) 
or Mac3-DPUP (D) do not bind to Paip1M in the gel-filtration assay. 
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Appendix Fig. S3 

 
Appendix Fig. S3. The N-terminal 16 residues of Mac2 are involved in binding to 
Paip1M and Mac1 cannot affect Mac2:Paip1M binding. (A) Δ16-SUD or Δ16-
Mac2 cannot interact with Paip1M in BHK cells in the F3H assay. (B) Mac1-2 and 
Paip1M form a complex in the gel-filtration assay. (C) The interaction between Mac1-2 
and Paip1M was confirmed in BHK cells by the F3H assay. Scale bars represent 5 µm. 
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Appendix Fig. S4 

 
Appendix Fig. S4. Luciferase mRNA level checking and western blot assay. (A) 
The luciferase mRNA level does not change between co-transfected HA and SUD-HA 
plasmids. A luciferase-pcDNA3 reporter plasmid with HA and SUD-HA plasmids were 
transfected into HEK-293 cells, respectively. Cells were harvested 24 hours post-
transfection to extract total RNA for q-PCR. The ratio of luciferase mRNA to β-actin 
mRNA was calculated for analyzing the induction. (B) The expression amount of split-
YFP fusion proteins. HEK-293 cells growing in 6-well plates were transfected with the 
indicated plasmids. 24 hours post-transfection, total protein was harvested for western 
blot. 
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Appendix Table S1. Diffraction data collection and refinement 

statistics 
 

 Crystal types 
Native Se (peak point) 

Data collection statistics 
Space group P31 2 1 P31 2 1 
Unit-cell dimensions (Å, °) a = b = 92.4, c = 166.6 a =b = 92.7, c = 167.2 
 α = β = 90, γ = 120 α = β = 90, γ = 120 
Wavelength (Å)  0.91840 0.97968 
Vm (Å3/Da) 4.76 4.76 
Solvent content (%) 74.2 74.2 
Resolution range (Å) 46.18-3.50 (3.69-3.50) 45.76-5.30 (5.59-5.30) 
Number of unique reflections 10784 (1549) 3289 (464) 
Completeness (%) 99.3 (99.7) 99.7 (99.8) 
Rmerge‡ 0.095 (1.250) 0.073 (0.920) 
Rpim§ 0.043 (0.547) 0.022 (0.263) 
Mean I/σ(I) 10.8 (1.8) 14.6 (2.9) 
Multiplicity 5.9 (6.0) 12.3 (12.9) 
CC1/2¶ 0.999 (0.753) 0.999 (0.983) 
Wilson B-factor (Å2) 
Phasing statistics 

      132  

SHELXD CCall (%)* 
SHELXD CCweak (%)* 
SHELXD CFOM** 
Heavy atom sites 
 

 60.43 
30.85 
91.27 
4 Se 

Refinement statistics          
Rfactor (%) 31.3  
Rfree (%)#       33.6  
Protein atoms 2726  
r.m.s. deviation in bond lengths (Å) 0.008  
r.m.s. deviation in bond angles (°) 0.97  
Average B-factor for all atoms (Å2) 255  
Residues in favoured regions (%) 96.0  
Residues in allowed regions (%) 3.0  
Residues in outlier regions (%) 1.0  

‡ Rmerge =∑hkl∑i│Ii(hkl) - <I(hkl)>│/ ∑hkl ∑i Ii(hkl) . 
§ Rpim = ∑hkl {1/[N(hkl) - 1]}1/2 x ∑j│Ii(hkl) - <I(hkl)>│/ ∑hkl ∑j Ii(hkl) (Weiss & Hilgenfeld, 1997). 
¶ CC1/2 is the correlation coefficient determined by two random half data sets (Karplus & Diederichs, 
2012). 
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*CC: Correlation coefficient, the value measures the reliability of the solution. CCall is the CC 
between the normalized structure factor differences in measured data and those calculated from a 
given substructure solution; CCweak is the same, but only for weak reflections which have not been 
used for direct methods (a somewhat independent criterion) (Thorn, 2017). For SAD, a CC of more 
than 30% is a safe sign of a correct solution.  
**CFOM: Combined figure of merit, which is CCall + CCweak. (Please visit the website shelx.uni-
goettingen.de for more information) 
# Rfactor = ∑hkl│Fo(hkl) - Fc(hkl)│/ ∑hkl Fo(hkl). Rfree was calculated for a test set of reflections 
(7.95%) omitted from the refinement. 
 

Appendix Table S2. Results of the SAXS experiments 
  BSA Mac2 Paip1M Mac2:Paip1M 
I0 0.05 ± 4.3 x 10-5 0.01 ± 4.6 x 10-5 0.02 ± 2.2 x1 0-5 0.03 ± 1.9 x 10-5 

Rg (Å) 29 ± 3 17 ± 1 24 ± 1 26 ± 4 
Rg* (Å)  14 19 23 

MW (kDa)  13.2 ± 0.1 26.4 ± 0.03 39.6 ± 0.03 
MW† (kDa) 66 15.6 26.6 42.2 

* Rg values calculated from crystal structures; † Theoretical molecular mass.  
 

Appendix Table S3.  

Primers used for in-vitro assays  
SUD forward 5′-GGAATTCCATATG AAAATTAAGGCCTGCATTGATGAGGTTAC-3′ 
SUD backward 5′-CCGCTCGAGTTAGGATAAGAGACTCTTTAGTTTGTCAAGTG-3′ 
Mac2-3 forward 5′-GGAATTCCATATGAAAATTAAGGCCTGCATTGATGAGGTTAC-3′ 
Mac2-3 backward 5′-CCGCTCGAGTTATGATGACGAAGTGAGGTATCCATTATATG-3′ 
Mac2 forward 5′-GGAATTCCATATGAAAATTAAGGCCTGCATTGATGAGG-3′ 
Mac2 backward 5′-CCGCTCGAGTTATAGAATCTCTTCCTTAGCATTAGG-3′ 
Mac3 forward 5′-GGAATTCCATATGGGAACTGTATCCTGGAATTTGAGAGAAATG-3′ 
Mac3 backward 5′-CCGCTCGAGTTATGATGACGAAGTGAGGTATCCATTATATG-3′ 
Mac3-DPUP 
forward 5′-GGAATTCCATATGGGAACTGTATCCTGGAATTTGAGAGAAATG-3′ 
Mac3-DPUP 
backward 5′-CCGCTCGAGTTAGGATAAGAGACTCTTTAGTTTGTCAAGTG-3′ 
Δ16 Mac2 forward 5′-GGAATTCCATATGAAGTTTCTTACCAATAAGTTACTC-3′ 
Δ16 Mac2 
backward 5′-CCGCTCGAGTTATAGAATCTCTTCCTTAGCATTAGG-3′ 
Mac1-2 forward 5′-CGCGGATCCGAAGAACCAGTTAATCAGTTTACTG-3′ 
Mac1-2 backward 5′-CCGCTCGAGTTATAGAATCTCTTCCTTAGCATTAGG-3′ 

  

Primers used for in-vivo assays 
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c-myc YFPN(a.a.1-
155)  forward  

5'-CGCTCACCGGTACTAGTATGGAGCAAA AGTTGATTTC-3' 

c-myc YFPN(a.a.1-
155)  backward  

5'-CTCTGGGCCCTTAACTCGAGAAGGCCATGATATAG 
CGTTG-3' 

HA YFPC(a.a.156-
239) forward  

5'-GAGAGACCGGTACTAGTATGTACCCATACGATGTT C-3' 

HA YFPC(a.a.156-
239) backward 

5'-
ATAAGGGCCCTTAACTCGAGAACTTGTACAGCTCGTCCATG
-3' 

Paip1 forward  
5'-
GGGGACAAGTTTGTACAAAAAAGCAGGCTCCGCCATGGCT
AAGCCCCA GGTGGTTGTAGC-3' 

Paip1 backward with 
stopcodon 

5'-
GGGGACCACTTTGTACAAGAAAGCTGGGTCTTACTGTTTTC
GCTTACGCTCTGATTCC-3' 

Paip1 backward 
without stopcodon 

5'-
GGGGACCACTTTGTACAAGAAAGCTGGGTCTCCCTGTTTTC
GCTTACG CTCTGATTCC-3' 

Paip1M forward 
5'-
GGGGACAAGTTTGTACAAAAAAGCAGGCTCCGCCATGACT
CTATCAGAATATGTTCAGGATTTTTTGAATC-3' 

Paip1M backward 
5'-
GGGGACCACTTTGTACAAGAAAGCTGGGTCTCMACTTGAC
CGGAGTTCTACAAGCTTCAAGAG-3' 

SUD/Mac2/Mac2-3 
forward 

5'-
GGGGACAAGTTTGTACAAAAAAGCAGGCTCCGCCATGAAA
ATTAAGGC CTGCATTGATGAGG-3' 

SUD/Mac3-DPUP/ 
∆16-SUD backward 

5'-
GGGGACCACTTTGTACAAGAAAGCTGGGTCTCMGGATAAG
AGACTCTTTAGTTTGTCAAGTGAAAGAAC-3' 

Mac2/∆16-Mac2/ 
Mac1-2 backward 

5'-
GGGGACCACTTTGTACAAGAAAGCTGGGTCTCMTAGAATC
TCTTCCTTAGCATTAGGTGCTTC-3' 

Mac2-3 backward 
5'-
GGGGACCACTTTGTACAAGAAAGCTGGGTCTCMTGATGAC
GAAGTGAGGTATCCATTATATGTAG-3' 

Mac3-DPUP 
forward 

5'-
GGGGACAAGTTTGTACAAAAAAGCAGGCTCCGCCATGAAT
TTGAGAGAAATGCTTGCTCATGCTGAAG-3' 

∆16-Mac2/∆16-SUD 
forward 

5'-
GGGGACAAGTTTGTACAAAAAAGCAGGCTCCGCCATGAAG
TTTCTTAC CAATAAGTTACTCTTG-3' 



10 
 

Mac1-2 forward 
5‘-
GGGGACAAGTTTGTACAAAAAAGCAGGCTCCGCCATGGAA
GAACCAGTTAATCAGTTTACTGG-3‘ 

PABP forward 
5'-
TTGGACAAGTTTGTACAAAAAAGCAGGCTCCGCCATGAAC
CCCAGTGC CCCCAGCTACCCCATGG-3' 

PABP backward 
5'-
GGGGACCACTTTGTACAAGAAAGCTGGGTCTCM||AACAGT
TGGAACACC GGTGGCACTGTTAAC-3'  (M||: A or C) 

rfB cassette forward 5'-CTCAGATCTCGAGGGATATCAACAAGTTTGTAC-3' 
rfB cassette 
backward 

5'-CTGGCGTTAACGATATCAACCACTTTGTACAAG-3' 

RFP forward 
5'-
CGCTCACCGGTACTAGTATGGTGTCTAAGGGCGAAGAGC-3' 

RFP backward 
5'-
CTCTGGGCCCTTAACTCGAGAAATTAAGTTTGTGCCCCAG-
3' 

GFP forward 
5'-
TATAGACCGGTACTAGTATGAGCGGGGGCGAGGAGCTGTT
C-3' 

GFP backward 
5'-
ATAAGGGCCCTTAACTCGAGAACAGCTCGTCCATGCCGTG
G-3' 

Renilla luc. forward 5'-TATACAGCGAGAAGCACGCCGAGAAC-3' 
Renilla luc. 
backward 

5'-ATATCCACTCGTCCCAGCTCTCGATC-3' 

Renilla luc. probe 5'-Fam-ACTACAAGTACCTGACCGCCTGG-BHQ-1-3' 
β-actin forward 5'-ATATAGGCCGTCTTCCCCTCCATCG-3' 
β-actin backward 5'-ATGGAGTCCATCACGATGCCAGTG-3' 
β-actin probe 5'-Fam-GCATCCTCACCCTGAAGTACCCCATC-BHQ-1-3' 
SARS Replicon 
qPCR nsp14 forward 

5’-CCCGCGAAGAAGCTATTCG-3’ 

SARS Replicon 
qPCR nsp14 reverse 

5’AGTTGCATGACAGCCCTCTACA-3’ 

SARS Replicon 
qPCR nsp14 probe 

5’-Fam-ACGTTCGTGCGTGGATTGGCTTTG-BHQ-1-3’ 

RFP SYBR green 
qPCR forward 

5'-
CGCTCACCGGTACTAGTATGGTGTCTAAGGGCGAAGAGC-3' 

RFP SYBR green 
qPCR reverse 

5‘-CTCGACCACCTTGATTCTC-3‘ 
 

SARS-2 SUD/Mac2 
forward 

5’-
GGGGACAAGTTTGTACAAAAAAGCAGGCTCCGCCATGAAA
ATCAAAGCTTGTGTTGAAGAAGTTAC-3’ 
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SARS-2 SUD/Δ16-
SUD reverse 

5’-
GGGGACCACTTTGTACAAGAAAGCTGGGTCTCMAGAAAGA
AGTGTCTTAAGATTGTCAAAGG-3’ 
 

SARS-2 
Δ16Mac2/Δ16-SUD 
forward 

5’-
GGGGACAAGTTTGTACAAAAAAGCAGGCTCCGCCATGAAG
TTCCTCACAGAAAACTTGTTACTTTATATTG-3’ 

SARS-2 Mac2/ 
Δ16Mac2 reverse 

5’-
GGGGACCACTTTGTACAAGAAAGCTGGGTCTCMAATTTCTT
GCTTCTCATTAGAGATAATAGATGGTAG-3’ 

MERS-MC forward 
5'-
GGCGACAAGTTTGTACAAAAAAGCAGGCTTCGCCATGATTC
CACAGAGTTTGACTTTTTCATATGATGG-3‘ 

MERS-X-MC 
forward 

5'-
GGCGACAAGTTTGTACAAAAAAGCAGGCTTCGCCATGGAC
CCTTTGTCCAATTTTGAACATAAGG-3‘ 

MERS-MC/X-MC 
reverse 

5'-
GAGGACCACTTTGTACAAGAAAGCTGGGTCTCMCTGCTGT
GTCGTGCGTGAATCCAAATACGCACG-3‘ 
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