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Fig. S1. N-terminal cDNA sequence of TuSp1. The translated amino acids are indicated above the DNA sequence. The predicted signal peptide is highlighted
in bold. NTD (solid line) and RP1 (dashed line) are underlined.
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Fig. S2. Internal aa sequence alignment of TuSp1 domains. The sequence identity among NTD, RP1/RP2, and CTD ranges from 11% to 19%, whereas RP1 and
RP2 share 78% sequence identity. The structural regions are underlined and highlighted in bold.
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Fig. $S3. DLS of TuSp1 domains. (A-C) terminal domains at 20 °C: SNTD (A), CTD (B), sNTD + CTD (C). (D and E) RP domain (RP1/RP2) at 20 °C (D) and at 37 °C
(E). RP1 and RP2 gave rise to the same results, and only RP1 is shown here. (F and G) SNTD and RP domain at 37 °C. (F) sNTD. (G) sNTD + RP. (H and /) CTD and
RP domain at 37 °C. (H) CTD. (/) CTD + RP. Each protein concentration was adjusted to ~50 uM in 10 mM Tris buffer (pH 7.0).
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Fig. S4. CD spectra of sNTD (A) and eCTD (B) of TuSp1 in a series of DPC concentrations at 20 °C. The sNTD/eCTD concentration was ~10 uM, and DPC
concentration varied from 0 mM to 100 mM in 10 mM phosphate (pH 6.5).
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Fig. S5. ['H,">N]JHSQC spectra of TuSp1 domains. (A) Spectrum of sNTD acquired at 500 MHz, 30 °C, pH 6.0, and 5 mM phosphate, 100 mM DPC. (B) Overlay of
RP1 (red) and RP2 (black) spectra recorded at 800 MHz, 17 °C, pH 6.5, 50 mM phosphate, and 100 mM NacCl. (C) Spectrum of eCTD acquired at 800 MHz, 35 °C,

pH 6.5, 10 mM phosphate, 100 mM DPC. For all of the samples, the protein concentration was ~1 mM.
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Overlay of the 10 lowest energy structures of NTD (A), RP1 (B), RP2 (C), and CTD (D). Unstructured N- and C-terminal regions are not shown.
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Fig. S7. Detected long-range NOEs (blue dashed lines) in the structural region of NTD (A) and CTD (B).
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Fig. S8. Temperature-dependent structural transition of TuSp1 domains. (A) sNTD. (B) RP1. (C) RP2. (D) CTD. (E) NRP. (F) RPC. *, CD spectra recorded at 20 °C
after cooling down from 90 °C. The protein concentration of each domain was ~40 uMin 10 mM phosphate buffer (pH 6.5). The protein concentration of NRP/RPC
was ~10 uM in 5 mM Tris buffer (pH 7.0).
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Fig. S9. TEMs of stained sNTD (A) and CTD (B), illustrating irregular morphology. (Scale bars: (A) 500 nm, (B) 200 nm.
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Table S1. Statistics of pairwise structural comparison of TuSp1 structural domains

Parameters NTD-RP1 NTD-CTD RP1-RP2 RP2-CTD
Equivalence residues 82 92 115 96
Structural overlay, % 68 79 95 82
SSAP score 70.81 61.65 90 64.90
Sequence identity, % 9 10 90.21 9
Rms deviation 4.38 10.7 1.58 11.67
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