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Supplementary Figure S1. GETV is a mosquito-borne arbovirus. 

a, Photo of the device that was used in experiments d – f.  b – f, Schematic illustrations 

of the experimental design to investigate the infectiousness of GETV. b, Experiments 

investigate the infectiousness of GETV between newborn mice. c, Experiments 

investigate the infectiousness of GETV between male adult mice. d – f, Experiments 

investigate GETV as a mosquito-borne arbovirus, not an airborne virus. g and h, Total 

RNA was extracted from tissue, including spleen, lung, cerebral cortex, and various lymph 

nodes using TRIzol reagent after 5 days post-inoculation (DPI)1, and subjected to RT-

PCR for GETV detection using specific primers (GETV-F: 5 ′ -
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ACCGAAGAAGCCGAAGAA-3′, and GETV-R: 5′-GCACTCRAGGTCATACTTG-3′)2. M, 

markers; Lane 1, the buffer used in RT-PCR; Lane 2, supernatant of GETV cultured in 

BHK21 cells (positive control); Lane 3, test in mosquitos used in d; Lane 4 and 5, test in 

mice in the right-hand cage at 5 DPI in d; Lanes 6 and 7, GETV-free mice and infected 

mice in the cage at 5 DPI in b; Lane 8, GETV-free mice at 5 DPI in c, showing GETV 

positive, indicating the GETV could be transmitted via an animal bite. Lanes 9 and 10, 

GETV-free mice in the right-hand cage in e, showing positive and negative at 5 DPI, 

demonstrating GETV transmitted from mice in the left-hand cage via mosquitos. Lanes 

11-13, three mice in the right-hand cage in f tested negative, revealed that GETV is not 

an airborne virus. Tissue samples from the GETV-free (i) and GETV-infected mice (j) in 

a right-hand cage in experiment e were cultured in BHK21 cells, images were captured 

after 35 hours. Cells infected with GETV (j) obviously developed morphological 

characteristics, such as enlarged, rounded, refractile, pyknosis, and detachment cells.  
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Supplementary Figure S2. GETV caused reproductive disorders in pregnant mice. 

Twenty pregnant mice were randomly divided into four groups, and mice in the first three 

groups were inoculated oronasally with 100 µl (106 TCID50/mL) GETV V1 strain at 

embryonic day 6 (E6, early-gestation), E10 (middle-gestation), and E14 (late-gestation), 

respectively. Mice in the fourth group were inoculated with an equal volume of DMEM at 

E6 as a control.  Abortions (a, embryonic were expelled from the uterus before parturition), 

mummies (b, embryos were lost before farrowing), and stillbirths (c, embryos were lost 

around the time of birth, and might be prepartum or intrapartum) arising from GETV-

infection were dominant in the E6, E10, and E14 groups.  Some weak (d) and normal (e) 

newborns were found in E10 and E14 groups. f, Summary of the proportion of embryonic 

or newborn mice in the four groups. Numbers in the color frames in each column 

represented the number of mice that have each reproductive disorder.  
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Supplementary Figure S3. GETV antigen was not detected in the brain or spinal 
cord in 7-day-old newborn and 2-month-old adult mice that were inoculated with 
GETV. 

Forty 7-day-old newborn and forty 2-month-old adult mice were randomly divided into two 

groups, inoculated oronasally with 10 µl (106TCID50/mL) GETV strain GETV-V1 or control 

DEME. Mice were held under clinical observation after inoculation. a and b, No GETV 

antigen was detected in the hippocampal dentate gyrus of the brain or spinal cord from 

7-day-old mice 3 DPI. c and d, No GETV antigen was found in 2-month-old mice 3 DPI. 

Monoclonal antibody against capsid protein of GETV was used for immuno-histochemical 

assays. 
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Supplementary Figure S4. Protein contents of purified GETV were analyzed by 
polyacrylamide gel electrophoresis. 

Purified GETV samples were separated by 4-12% gradient SDS-PAGE (Bio-Rad) and the 

protein contents were stained with Coomassie brilliant blue. Three major structural 

proteins, E1, E2, and Capsid, are clearly identified. Lane M, protein markers; Lane 1, 

GETV proteins were separated under non-reducing conditions; Line 2, proteins were 

separated under reducing conditions. 
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Supplementary Figure S5. Mass spectrometry of GETV structural proteins. 
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The protein contents of purified GETV samples were further analyzed with protein mass 

spectrometry. Representative peptide spectra from Capsid (a), E3 (b), E2 (c) and E1 (d). 

e, Four GETV-encoded structural proteins previously described were identified by mass 

spectrometry.  f, Capsid, E1, and E2 that were highly abundant in SDS-PAGE analyses 

were displayed a higher score of sequence coverage, 81.3%, 78.5%, and 63.3%, 

respectively.  Only one small peptide from the structural protein E3 was identified, and 

sequence coverage is 10.9%.  Peptide from the structural protein 6K was not detected. 

g, The 6K gene produced two distinct protein products, 6K and transframe (TF). This 

occurred via a (−1) ribosomal frameshift site that is highly conserved across the 

alphaviruses. The 6K and TF proteins each contain an identical N-terminal 

transmembrane domain (first 49 amino acids) and unique C-terminal ends3. h, Peptide 

from protein TF was not detected.  
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Supplementary Figure S6. Mass spectrometry of GETV non-structural proteins. 
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a, Representative peptide spectrum of non-structural-protein 1 (nsP1).  b and c, Only 

three peptides were identified in nsP1, and sequence coverage for nsP1 is 7.9%. 

Peptides from nsP2, nsP3 or nsP4 were not detected.  
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Supplementary Figure S7. Negatively stained electron micrograph of GETV-V1 
strain virions. 

Sucrose gradient purified GETV were negatively stained and imaged at 17,500X 

magnification. 
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Supplementary Figure S8. Cryo-electron micrograph of purified GETV virions. 

Micrographs were captured in a Thermo Fisher Scientific Titan Krios Cryo-Transmission 

Electron Microscope equipped with a Gatan K3 direct electron detector camera.  Beam-

induced shifting that blurred the captured images were corrected using MotionCor24.  
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Supplementary Figure S9. Cryo-EM image-processing workflow. 

Schematic of pre-processing, 2D and 3D classification, block-based reconstruction, and 

refinement procedures used to generate the 2.8-Å resolution density map.   
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Supplementary Figure S10. Local resolution of cryo-EM block-based 
reconstructions of GETV. 

Block-based reconstructions of GETV, colored according to local resolution. The 

resolution varies from 2.0 Å (sky blue) through 3.0 Å (light grey) to 4.0 Å (violet-red).  

Fourier shell correlation (FSC) curve of the final reconstructions indicating an average 

resolution of 2.81 Å, 2.92 Å, and 2.84 Å for the Clip 1 (5-fold symmetry), Clip 2 (3-fold), 

and Clip 3 (2-fold), respectively, according to the gold-standard criterion (FSC=0.143).   
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Supplementary Figure S11. Representative density and atomic models of each 
domain of E1-E2-capsid heterotrimer. 
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E1 Domain I, residues A128-Y137; E1 Domain II, residues N100-R110; E1domainIII, 

residues K351-T358; Fusion loop, residues V84-T98, Stem-loop, residues C380-D401; 

E1 TM Helix, residues T405-R438; E2 Domain A, residues A92-H99; E2 Domain B, 

residues T196-C201; E2 Domain C, residues T292-S298; E2 Domain D, residues W350-

L361; E2 β-ribbon, K253-V267; E2 TM Helix, residues Y362-R419; Capsid, residues 

E191-H198. 
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Supplementary Figure S12. Density maps of the capsid. 

a, Density map of icosahedral capsid and atomic models.  The pentamer capsids models 

are colored by red, and the other three hexamer capsids models are colored by green, 

yellow and blue separately.  b, Density map of the pentamer capsid, c, Hexamer capsid, 

and d, Superpose map of pentamer capsid and hexamer capsid. The correlation value is 

0.92. 
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Supplementary Figure S13. Interacting regions between GETV structural proteins. 

The interface areas were analyzed by using the PDBePISA server 

(https://www.ebi.ac.uk/pdbe/prot_int/pistart.html). The structures were rendered as 

space-fill. The interaction areas are colored in red or green. The relevant protein domains 

are colored in blue or cyan and labeled on the side. Interface areas, the number of 

hydrogen bonds (NHB) and salt-bridges (NSB) are listed in Supplementary Table S2.   
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Supplementary Figure S14. Multiple sequence alignment and secondary structural 
elements of alphaviruses E1 protein. 
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Sequence alignment of E1 proteins from representative members of alphaviruses. The 

secondary structure elements are displayed above the sequences. Fully conserved 

residues and similar residues are shaded and shown in red. Sequences of structural 

polyprotein are from GETV (Getah virus, this study, ASA40294.1), SAGV (Sagiyama 

virus, BAA92847.1), MAYV (Mayaro virus, AZM66144.1), SINV (Sindbis virus, 

AYM45056.1), CHIKV (Chikungunya virus, NP_690589.2), RRV (Ross River virus, 

NP_062880.1), SFV (Semliki Forest virus, NP_463458.1), EEEV (Eastern equine 

encephalitis virus, NP_632022.1), VEEV (Venezuelan equine encephalitis virus, 

NP_040824.1), ONNV (O’nyong nyong virus, NP_041255.1), WEEV (Western equine 

encephalitis virus, NP_640331.1), and BFV (Barmah Forest virus, NP_054024.1).  N-

glycosylation sites and S-acylation sites are marked by green and black triangles. 

Magenta and yellow triangles represent residues that interact with cholesterol and DOPC 

respectively. The colored dots represent residues that interact between E1 and E2, or E2 

and capsid. Dots’ colors are the same as the borders of Figure 2b-2e. The colored stars 

represent residues that interact within the ASU. Stars’ colors are the same as the 

corresponding residues of Figure 3b-3f. The colored squares represent residues that 

interact between two Q-trimers.  Squares’ colors are the same as the corresponding 

residues of Figure 4b-4g.  
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Supplementary Figure S15. Multiple sequences alignment and secondary 
structural elements of alphaviruses E2 protein. 
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Sequence alignment of the E2 proteins from representative members of alphaviruses. 

The secondary structure elements are displayed above the sequences. Fully conserved 

residues and similar residues are shaded and shown in red. Structural polyprotein 

sequences and the markers for key residues are the same as in Supplementary Figure 

S14. 
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Supplementary Figure S16. Multiple sequences alignment and secondary 
structural elements of alphaviruses capsid protein. 

Sequence alignment of capsid proteins from representative members of alphaviruses. 

The secondary structure elements are displayed above the sequences. Fully conserved 

residues and similar residues are shaded and shown in red. Structural polyprotein 

sequences and the markers for key residues are the same as in Supplementary Figure 

S14. 
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Supplementary Figure S17. Mass spectrometry of the N-glycosylation sites in the 
GETV E1 protein.  
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Supplementary Figure S18. Mass spectrometry of the N-glycosylation sites in the 
GETV E2 protein.  
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Supplementary Figure S19. Conserved glycosylation sites in alphaviruses.  

a-h, Structural differences among alphaviruses at the eight glycosylation sites. Tables on 

the left show amino acid sequences around the sites, with glycosylation residues 
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highlighted in red. Figures on the right display the five atomic structures of alphaviruses 

aligned to the GETV atomic model. The GETV model is colored in magenta, the SINV 

model in cyan (PDB ID: 6IMM), the MAYV model in marine (PDB ID: 7KO8), the CHIKV 

model in yellow (PDB ID: 6NK5), and the VEEV model in green (PDB ID: 3J0C). 
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Supplementary Figure S20. Mass spectrometry of the S-acylation sites in the GETV 
E1 protein.  

The protein sequence coverage bar graphically represents the protein sequence. The 

colored areas represent portions of the protein sequence that match peptides. The protein 

sequence coverage bar is colored to indicate the confidence of the peptide sequence 

identification: green, high-confidence peptides; yellow, medium-confidence peptides; pink, 

low-confidence peptides. Single-letter abbreviation “P” above the sequence indicates the 

identified palmitoyl sites by mass spectrometry, and the blue arrowhead points to the 

position of the C433 palmitoylation site identified in the cryo-EM density map.  
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Supplementary Figure S21. Mass spectrometry of the S-acylation sites in the GETV 
E2 protein.  

Single-letters abbreviation “P” and “S” above the sequence indicate the identified 

palmitoyl or stearate sites by mass spectrometry, and blue and yellow arrowheads point 

to the positions of C385 and C395 stearate-acylation sites and C415 and C416 

palmitoylation sites identified in the cryo-EM density map.  
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Supplementary Figure S22. MS spectra and table of mass shifts of S-acylation by 
LC-MS/MS.   
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The left panel is the mass spectra of the peptide containing the S-acylation site, of which 

the abscissa is the mass-charge ratio (M/Z) and the ordinate is the ion peak intensity. The 

red is the detected y ion and the blue is the detected b ion. After the peptide fragments of 

proteins are broken under the action of energy, b ions and y ions will be produced, in 

which the N-terminal fragment is the b ion, and the C-terminal fragment is the y ion. The 

black peaks are the ion peaks detected by the instrument. The blue and red peaks are 

the ion peaks detected by the instrument and matched to the theoretical fragment ion 

peak generated by the fragmentation of the peptide. The blue and red peaks are the ion 

peaks detected by the instrument and matched with the black peak. The b ions and y ions 

correspond to each other, and the corresponding relationship is shown in the right panel. 

S-acylation modification occurs on CKST amino acids, for which the molecular weight 

change after modification is 238.23/266.26 Da (palmitic acid/stearic acid). The MS data 

were analyzed for protein modification using Proteome Discoverer 2.4.  
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Supplementary Figure S23. Transmembrane helices of E1 and E2. 

The black dash line between Ca of E1-V410 and E2-K394 is perpendicular to the lipid 

bilayer. The lime green dashes lines between Ca of E1-V410 and E1-L428, E2-A368 and 

E2-K394 are parallel to E1 and E2 helix, respectively. The angles between E1 and lipid 

bilayer, and the E2 and lipid bilayer are 9.8° and 23.6°, respectively. Residues E1-V410, 

E1-L428, E2-A368 and E2-K394 are shown as sticks and colored in wheat. Cholesterol, 

DOPC, cysteines, palmitic acids, and stearic acids are shown as sticks. 
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Supplementary Figure S24. Time evolutions from MD simulation analyses for the 
native contacts within the E1-E2 complex.  

Time evolutions from MD simulation analysis for the number of native contacts of E1 (295-

435) and E2 (269-422) for systems “Wild Type”, “delCHL”, “delDOPC”, “del2CHL”, 

“delCHL/DOPC”, and “delALL”. All curves were smoothed with the Bezier method and 

implemented in gnuplot.  
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Supplementary Figure S25. Comparison of the hydrophobic pocket structures 
between GETV and other alphaviruses.  

a, Table showing amino acid sequences of E1 and E2 helixes from GETV, SINV, MAYV, 

and VEEV. Residues involving cholesterol binding in the hydrophobic pocket are colored 

in red. b, Atomic models of GETV, SINV, MAYV, and VEEV are superimposed and 
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colored in magenta, cyan, marine, and green, respectively. c – f, Zoom-in views of the 

hydrophobic pocket in GETV, SINV, MAYV, and VEEV, with densities in the hydrophobic 

pocket shown as a mesh. 
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Supplementary Table S1. Cryo-EM data collection and processing, block-based 
reconstruction, model building, and refinement statistics. 

Data Collection & Processing 
Microscope FEI Titan Krios 
Camera Gatan K3 
Magnification 105K 
Voltage(kV) 300 
Total dose (e–/Å2)  40 
Defocus range (μm)  0.8-1.5 
Pixel size (Å/pixel)  0.83 
Symmetry imposed  I3 
Movies (total)  16,894 
Initial particles images  171,059 
Final particles images 100,226 
Block-based Reconstruction 
Block items Clip1(5-fold) Clip2(3-fold) Clip3(2-fold) 
Block symmetry imposed  C1 
Initial block images 6,013,560 
Final block images 2,041,957 2,446,428 2,889,370 
Final resolution (Å)  2.81 2.92 2.85 
Asymmetric Unit Model Building & Refinement 
Initial model used (PDB code) 3J0C 
Composition 

Atoms 32,620 
Residues 4060 amino acids 
Water 0 
Ligand STE, PLM, PCW, CLR, NAG, BMA, MAN 

Bonds (RMSD) 
Length (Å) (# > 4σ) 0.036 
Angles (°) (# > 4σ) 2.021   

Clash score 2.85 
Rotamer outliers (%) 1.44 
Ramachandran plot (%) 

Outliers 0.30 
Allowed 2.80 
Favored 96.90 

  



 39 

Supplementary Table S2. Interaction areas between GETV structural proteins. 

 Interaction area, 
(Å2) 

NHB NSB 

Interface 1 3319.1 34 2 

Interface 2 568.9 5 0 

Interface 3 107.0 1 1 

Interface 4 594.9 5 1 

Interface 5 523.2 9 1 

Interface 6 444.4 2 0 

Interface 7 163.6 2 2 

Interface 8 599.1 4 3 

Interface 9 367.1 5 1 

Interface 10 341.0 2 1 

Interface 11 185.6 1 0 

Interface 12 91.7 1 2 

 
interface areas, the number of hydrogen bonds (NHB) and salt-bridges (NSB) are listed in 

the table. The serial number of interfaces are illustrated in Figure S13.  



 40 

Supplementary Table S3. Protein-protein interactions in GETV and other 
alphaviruses 

GETV Other Alphaviruses 
In the E1-E2-Capsid heterotrimer 
Figure Intera

ction 
E2 E1 Alphavirus Intera

ction 
E2 E1 References 

Fig. 2B HB H226 A92 CHIKV HB H226 A92 Voss et al., 2010 5 
 HB S239 S57 CHIKV HB S239 S57 Voss et al., 2010 
 HB R244 P58 CHIKV HB R244 P58 Voss et al., 2010 
 HB Q247 S66      
 HB S249 V55      
Fig. 2C HB R297 A255 MAYV HB R297 A255, 

N252 
Ribeiro-Filho et al., 
2021 6 

 HB G300 F257 CHIKV HB G301 F257 Voss et al., 2010 
 SB R328 D253      
 HB R336 G258 CHIKV VDM K337 I387, 

N389 
Voss et al., 2010 

Fig. 2D HB W338 V388 CHIKV HB Y339 V388 Voss et al., 2010 
 HB Q340 S310, 

D385, 
H386 

CHIKV SB Q341 S310，
D385, 
H386 

Voss et al., 2010 

 HB T342 H386      
Fig. 2E HB H348 A361 MAYV HB H348 T403 Ribeiro-Filho et al., 

2021 
 HB Y358 V398      
Fig. 2F HB S380 T421      
 HB S384 T421      
Figure Intera

ction 
E2 Capsid Alphavirus Intera

ction 
E2 Capsid References 

Fig. 2G HB A400 K140      
 HB T402 K140      

In the asymmetric unit 
Figure Intera

ction 
E2 E2 Alphavirus Intera

ction 
E2 E2 References 

Fig. 3B HB Y18 R144 CHIKV VDW H18 H142, 
S143, 
R144, 
P145, 
Q146 

Voss et al., 2010 

 HB A20 R144 CHIKV VDW P20 H142, 
S143, 
R144, 

Voss et al., 2010 
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P145, 
Q146 

 SB D21 R144 CHIKV VDW D21 H142, 
S143, 
R144, 
P145, 
Q146 

Voss et al., 2010 

 SB D24 R94 CHIKV VDW E24 H142, 
S143, 
R144, 
P145, 
Q146 

Voss et al., 2010 

 HB Q26 R94 CHIKV VDW H26 H142, 
S143, 
R144, 
P145, 
Q146 

Voss et al., 2010 

 HB Q128 T142 CHIKV VDW P128 H142, 
S143, 
R144, 
P145, 
Q146 

Voss et al., 2010 

 HB T142 Q128 CHIKV  VDW H142 H18, 
P20, 
D21, 
E24, 
G25, 
H26, 
S27, 
E109, 
T110, 
T126, 
P128, 

Voss et al., 2010 

Figure Intera
ction 

E2 E1 Alphavirus Intera
ction 

E2 E1 References 

Fig. 3C HB H287 Y242 CHIKV VDW Y288 Q218, 
S234, 
Q235, 
A236, 
P237, 

Voss et al., 2010 

Figure Intera
ction 

E1 E1 Alphavirus Intera
ction 

E1 E1 References 

Fig. 3D SB K123 E151 CHIKV VDW R123 N149, 
D151, 
H152 

Voss et al., 2010 

 HB Y192 E151, 
T153 

CHIKV VDW F192 Y147 Voss et al., 2010 

Fig. 3E HB T41 N43 SFV HB T41 N43 Roussel et al., 20067 
 HB N43’ T41’ SFV HB N43 T41 Roussel et al., 2006 
Figure Intera

ction 
Capsid Capsid Alphavirus Intera

ction 
Capsid Capsid References 
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Fig. 3F HB D120 K151      
 HB K122 D148      

Between two asymmetric units 
Figure Intera

ction 
E1 E1 Alphavirus Intera

ction 
E1 E1 References 

Fig. 4B HB, 
SB 

E151 K123, 
Y192 

CHIKV VDW D151 R123, 
K176, 
P191, 
W192, 
G193, 
A194, 
Y214, 
R206 

Voss et al., 2010 

 HB T153 Y192 CHIKV VDW A153 W192, 
G193, 
A194 

Voss et al., 2010 

 HB R160 Y192       
 HB R160 Y214      
Fig. 4C SB R21 D385 SFV SB R21 D284 Roussel et al., 2006 
 HB N22 T307, 

P382 
CHIKV VDW P22 T307, 

H381, 
P382, 
P383, 
R384 

Voss et al., 2010 

 SB R289 D311      
Fig. 4D SB D323 K351 CHIKV VDW S323 V315, 

I317, 
K319, 
E353 

Voss et al., 2010 

Figure Intera
ction 

Capsid Capsid Alphavirus Intera
ction 

Capsid Capsid References 

Fig. 4E HB S180 R244      
 HB Y185 G205      
 SB R230 E191      
Fig. 4F SB E263 K179      
Figure Intera

ction 
E2 E1 Alphavirus Intera

ction 
E2 E1 References 

Fig. 4G HB A417 R437      

 
HB, Hydrogen bonds; SB, salt bridges; VDM, van der Waals contact. 

Contacts were calculated using PISA8. 

Interactions highlighted in red represent the newly discovered interactions in the present 

study. 
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Supplementary Table S4. Glycosylation sites in the E1 and E2 proteins 

Protein Glycosylation 
Type 

Method Glycosylation Site 

 
 
 
 
 
 
 
 
 
 
E1 

 
 
 
 
O-Glycosylation 

NetOGlyc9 
(www.cbs.dtu.dk/servic
es/NetOGlyc/) 

S250 

YinOYang10 
(www.cbs.dtu.dk/servic
es/YinOYang/) 

T53, S66, S104, T132, T144, S222, 
S226, T234, T288, S297, T368, S377, 
T435 

Previously reported SINV S238 (no density)6 
Cryo-EM density (no 
atomic model) 

S66  

 
 
 
 
 
 
 
 
N-Glycosylation 

NetNGlyc10  
(www.cbs.dtu.dk/servic
es/NetNGlyc/) 

N9, N22, N43, N100, N139, N141, N149, 
N175, N182, N186，N216, N252, N264, 
N270, N275, N298, N335, N395, N396. 

GlycoMine11  
(glycomine.erc.monash
.edu/Lab/GlycoMine/) 

N9, N22, N43, N100, N139, N141, N149, 
N175, N182, N186, N216, N252, N264, 
N270, N275, N298, N395, N396. 

Mass spectrometry N9, N100, N139, N141, N149, N252, 
N264, N270, N275, N395, N396. 

Previously reported SINV N139, N245 (density, no atomic 
model) 12 
CHIKV, MAYV N141 (atomic model)5,6 

Cryo-EM density (no 
atomic model) 

N335 

Cryo-EM density 
(atomic model) 

N141, N270  

 
 
 
 
 
 
E2 

 
 
 
 
O-Glycosylation 

NetOGlyc T142, T154, T155, T159, S160, S163. 
YinOYang T3, T87, S88, T122, S185, T211, S212, 

S213, T230, T238, S240, T261, T264, 
T343, T366.  

Previously reported N/A 
Cryo-EM density (no 
atomic model) 

T155, T264 

 
 
 
 
 
N-Glycosylation 

NetNGlyc N7, N33, N57, N65, N79, N187, N200, 
N207, N218, N231, N262, N332.  

GlycoMine N7, N57, N65, N79, N187, N200, N207, 
N218, N231, N262, N331, N332.  

Mass spectrometry N57, N187, N200, N218, N231, N262. 

Previously reported CHIKV N196 (atomic model)5 
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MAYV N262 (atomic model)6 
SINV N283 (density, no atomic model)12 

Cryo-EM density 
(atomic model) 

N200, N262 
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Supplementary Table S5. S-acylation sites in the E1 and E2 proteins 

Protein  Acylation Type Method  S-acylation Site 
 
 
 
 
 
 
 
 
E1 

 
 
 
S-acylation 

CSS-Palm13 
(www.csspalm.bio
cuckoo.org/online.
php) 

C62, C63 

GPS-Palm14 
(gpspalm.biocucko
o.cn/) 

C63, C259, C433 

Mass spectrometry C49, C62, C63, C68, C78, C94, C96, 
C114, C301, C306, C370, C433 

Previously 
reported 

BFV C436 (density, no atomic model)15  

Cryo-EM density 
(atomic model) 

C433 

N-acylation,  
O-acylation 

Mass spectrometry S136, T143 
Previously 
reported 

N/A 

Cryo-EM density N/A 
 
 
 
 
 
 
 
E2 

 
 
 
S-acylation 

CSS-Palm C19, C22, C415, C416 
GPS-Palm C385, C395, C415, C416 
Mass spectrometry C19, C22, C28, C91, C105, C153, 

C385, C395, C415, C416 

Previously 
reported 

BFV C384, C387, C394, C414, C415 
(density, no atomic model)15  
VEEV C396, C416, C417 (density, no 
atomic model)16  

Cryo-EM density 
(atomic model) 

C385, C395, C415, C416 

N-acylation,  
O-acylation 

Mass spectrometry T130, T159, T171, K195, T196 

Previously 
reported 

N/A 

Cryo-EM density N/A 
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