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Figure S1. Through the AlphaFold Protein Structure Database (https://alphafold.ebi.ac.uk/,
accessed on 9 January 2023), we obtained the AlphaFold protein structures of EIF5A1
(UniProt: P63241) and EIF5AL1 (UniProt: Q6IS14). The red part on each structure represents

the position of the amino acid at residue 36, 45, or 109.

+1.555| A| ARG 36
NP P63241 36 R

x

A|THR 45
NP P63241 45 T

LR

niniiation factor 54-1 factor 5A-1-lik
+1.555| A| ARG 108 A| PRO 109
P P63241109 R UNP Q61514 1¢




EIF5A1

eTM-score=0.84

eTM-score=0.78

eTM-score=0.78

eTM-score=0.78

eTM-score = 0.69

EIF5A1-R36W

eTM-score=0.84

eTM-score=0.76

eTM-score=0.76

eTM-score=0.76

eTM-score=0.63

EIF5A1-T45A

eTM-score=0.85

eTM-score=0.70

eTM-score=0.70

eTM-score=0.65

eTM-score=0.63

EIF5A1-R109P

eTM-score=0.84

eTM-score=0.70

eTM-score=0.70

eTM-score=0.70



EIF5A1-R36W&T45A EIF5A1-R36W&R109P EIF5A1-T45A&R109P EIF5AL1

eTM-score=0.85 eTM-score=0.86 eTM-score=0.83

eTM-score =0.80 eTM-score = 0.85 eTM-score=0.78 eTM-score=0.75

eTM-score =0.80 eTM-score=0.73 eTM-score=0.73 eTM-score=0.74

eTM-score=0.73 eTM-score=0.66 eTM-score=0.73

eTM-score = 0.69 eTM-score = 0.66 eTM-score=0.73 eTM-score=0.68

Figure S2. Top five models predicted by D-I-TASSER server (https://zhanggroup.org/D-I-TASSER,
accessed on 9 January 2023) based on the amino acid sequences of the EIF5A1, EIF5AL1, and EIF5A1
mutant proteins (EIF5A1-R36W, EIF5A1-T45A, EIF5A1-R109P, EIF5A1-R36W&T45A,
EIF5A1-R36W&R109P, and EIF5A1-T45A&R109P). The model confidence is represented by estimated
TM-score (e€TM-score), calculated based on the significance of threading template alignments, contact
map satisfaction rate, mean absolute error between the distance of the model and the distance of
AttentionPotential, and convergence of D-I-TASSER simulations. eTM-score is typically in the range of

[0, 1], with higher eTM-score signifying higher model confidence.
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Figure S3. The hypusine modification levels of EIF5A1, EIF5AL1, and EIF5A1 mutant proteins. HeLa
cells were transfected with EIF5A1, EIF5AL1, and EIF5A1 mutant plasmids, cells were harvested and
lysed at 48 h after transfection. The proteins were extracted, and hypusine modification levels of EIF5A1,
EIF5AL1, as well as EIF5A1 mutant proteins were determined by immunoblot analysis. Signals were
quantified and normalized to B-actin.
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Figure S4. HeLa cells were seeded into 10 cm cell culture dishes for 24 h, transfected with EIF5A1,
EIF5AL1, and EIF5A1 mutant plasmids, and the cells were averaged to nine 6 cm cell culture dishes at
24 h post-transfection. After 24 h, four of these cells were treated individually with CHX, and four
others with CHX and MG132. Cells were harvested after the indicating time points, and the abundance
of EIF5A1, EIF5AL1, as well as EIF5A1 mutant proteins were determined by immunoblot analysis using
GFP antibody. p-actin was used as the loading control. (A) EIF5A1 protein abundance. (B) EIF5AL1
protein abundance. (C) EIF5A1-R36W protein abundance. (D) EIF5A1-T45A protein abundance. (E)
EIF5A1-R109P  protein  abundance. (F) EIF5A1-R36W&T45A  protein  abundance. (G)
EIF5A1-R36W&R109P protein abundance. (H) EIF5A1-T45A&R109P protein abundance. ns, p > 0.05; *, p
<0.05;**, p<0.01.



Table S1. Primers for constructing EIF5A1, EIF5AL1, and the EIF5A1 mutants.

Gene Name Primer Name Primer Sequence (5' to 3') Length (nt.) | Tm (C)
Sense cggaattcgecaccatggeagatgacttggacttcga 37 68.9
EIF5A1
Anti-sense cgggatccegttttgccatggecttgattgea 32 67.0
Sense gaattcgcecaccatggcagatgatttggactt 32 63.1
EIF5AL1
Anti-sense ggatccegttttgecatggecttgattgeaa 31 64.4
EIF5A1 is the template
Sense cgatcttacatggccagcectttgagcaccac 31 78.98
EIF5A1-R36W
Anti-sense c106t_ gtggtgctcaaaggctggccatgtaagatcg 31 78.98
Sense cttgccagtcttcgaagcagacatctcgacgatct 35 79.27
EIF5A1-T45A
Anti-sense al33g_ agatcgtcgagatgtctgettcgaagactggcaag 35 79.27
Sense cgaaggtcctetggtacctccecge 25 78.38
EIF5A1-R109P
Anti-sense g326c_ gcggggaggtaccagaggacctteg 25 78.38
EIF5AL1 is the template
Sense cgaaggtcctctcttacctececgcetgtec 30 78.30
EIF5A1-R36W&T45A
Anti-sense c325a_c326g_ ggacagcggggaggtaagagaggaccttcg 30 78.30
Sense cttgccagtcttcgaagtagacatctecacgatct 35 79.27
EIF5A1-R36W&R109P
Anti-sense g133a_ agatcgtggagatgtctacttcgaagactggcaag 35 79.27
Sense cgatcttacatggcectgectttgagcaccac 31 78.98
EIF5A1-T45A&R109P
Anti-sense t106a_ gtggtectcaaaggeaggccatgtaagatcg 31 78.98
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