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Electron microscopic study of the human THOC1-THOC2-THOCS3 subcomplex
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[Abstract] Objective -+ To study the structure of the human THOC1-THOC2-THOC3 subcomplex by negative-staining electron microscopy.
Methods - The recombinant protein components were co-expressed in cultured insect cells, and the protein complex was isolated via sequential Ni-NTA
and Strep-Tactin affinity purification followed by Superose gel filtration chromatography. The purified protein sample was then subjected to negative-
staining electron microscopy and single particle image analysis. Results - The recombinant human THOC1-THOC2-THOC3 complex with high purity
and good homogeneity was obtained by using a tandem affinity purification scheme with Ni-NTA and streptavidin-based chromatography. Preliminary

study on the structure of human THOC1-THOC2-THOC3 subcomplex was achieved by electron microscopy using negative staining with uranium formate.

Conclusion - A low resolution model of human THOC1-THOC2-THOC3 subcomplex was achieved by single particle reconstruction.
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1.2.2 FHFRAIAAE  FIH PCR 3844 A THOCT 4
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%, %R15 pFastBac Dual-10 x His-THOC2 & 41 Jitfi .

1.2.3 HEAEAMKEL
Baculovirus Expression System i B 5 JF 47, % pFastBac
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Note: A. Schematic representation of THOC1, THOC2 and THOC3. Gray region in THOC2 was deleted in our work. B. Prediction of disordered regions in THOC2 using
FoldIndex. P-FIT (PONDR-FIT)—a meta-predictor of intrinsically disordered amino acids. Residues above the threshold of 0.5 were predicted to be disordered. C. SDS-
PAGE showing purified recombinant THOC1-THOC2-THOC3 subcomplex. L—cell lysis; S—supernatant; F—flow through; W—buffer wash; E—elution. D. Gel filtration
chromatography profile of the THOC1-THOC2-THOC3 subcomplex on Superose” 6 Increase 10/300 GL column. E. SDS-PAGE analysis of fractions across the major peak
shown in D. The numbers shown on the top of the gel indicated the elution volumes (mL).

1 =4 AR THOC1-THOC2-THOC3 Tk & ARk R 4ifk
Fig 1 Expression and purification of the recombinant human THOC1-THOC2-THOC3 subcomplex

# 1 #lifbiy THOCI-THOC2-THOC3 kit B 1S4 43 Ui 43 A7 45 4
Tab 1 Analysis of protein components in purified THOC1-THOC2-THOC3 subcomplex by LC-MS/MS

Description

Coverage  Peptides PSMs Uni(.lue AAs
Protein 08 0X GN PE SV gl
THO complex subunit 2 Homo sapiens 9606 THOC2 1 2 60 95 532 95 1593
THO complex subunit 1 Homo sapiens 9 606  THOCI 1 1 78 68 381 68 657
THO complex subunit 3 Homo sapiens 9 606  THOC3 1 1 61 21 179 21 351
Heat shock 70 kDa protein Trichoplusiani 7111  N/A 2 1 29 13 15 11 654
Elongation factor 1-o Trichoplusiani 7111 N/A 2 1 8 3 5 3 463
Tubulin o chain Trichoplusiani 7111 N/A 2 1 9 3 3 3 450
Heat shock cognate 70 protein Trichoplusiani 7111  N/A 3 1 6 3 3 1 659
Retinoblastoma-associated protein Homo sapiens 9606  RBI 1 2 4 3 3 3 928
Ras suppressor protein 1 Trichoplusia ni 7111 RSU-1 2 1 14 3 3 3 285
Mitogen-activated protein kinase kinase kinase 21~ Homo sapiens 9606 MAP3K21 1 3 1 1 2 1 1036
Heat shock protein HSP 90-a Homo sapiens 9 606  HSP90AAI 1 5 2 1 2 1 732
Probable E3 ubiquitin-protein ligase IRF2BPL Homo sapiens 9606 IRF2BPL 1 1 1 1 1 1 796
G patch domain-containing protein 1 Homo sapiens 9 606  GPATCHI 1 1 2 1 1 1 931
a-aminoadipic semialdehyde dehydrogenase Homo sapiens 9 606  ALDH7AI 1 5 7 1 1 1 539
Band 4.1-like protein 5 Homo sapiens 9 606  EPB4IL5 1 3 3 1 1 1 733
RNA-binding protein 43 Homo sapiens 9606 RBM43 2 1 3 1 1 1 357
Histone acetyltransferase KAT2A Homo sapiens 9 606  KAT24 1 3 5 1 1 1 837

Note: OS— organism; OX—organism identifier; GN— gene name (N/A, not available); PE— protein existence (1— Experimental evidence at protein level; 2— Experimental
evidence at transcript level; 3—Protein inferred from homology); SV—sequence version; Coverage—the percentage of the protein sequence covered by identified peptides;
Peptides—the number of distinct peptide sequences in the protein group; PSMs—the total number of identified peptide sequences for the protein; Unique peptides— the
number of peptide sequences unique to a protein group; AAs—the length of the amino acid sequence of the protein.
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Note: A. A representative negative-staining electron micrograph image of the THOC1-THOC2-THOC3 subcomplex. Bar, 200 nm. B. Selected reference-free two-dimensional
class averages of the THOCI-THOC2-THOCS3 particles. C. Reconstruction of the THOC1-THOC2-THOC3 subcomplex shown in six orthogonal views as indicated.
D. Angular distribution of the particles used for the final reconstruction of the THOC1-THOC2-THOC3 subcomplex.

2 fakE$ES AT THOCT-THOC2-THOCS Tk &4

Fig 2 Negative-staining electron microscopy analysis of the THOC1-THOC2-THOC3 subcomplex
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Note: A. Gold standard Fourier shell correlation (FSC) curve of the final reconstructed electron micrograph map of the THOC1-THOC2-THOC3 subcomplex. B. Surface view
of the electron density map of the THOC1-THOC2-THOC3 subcomplex. C. Predicted atomic model of the B-propeller domain of THOC3 (amino acids: 46—351). D. Docking
of the predicted atomic model of THOCS3 into the corresponding mass of the THOC1-THOC2-THOC3 subcomplex shown in two orthogonal views.

3 THOC1-THOC2-THOC3 L £ & fa sk = #45E Fn THOCS BIE L

Fig 3 Three-dimensional reconstruction of the THOC1-THOC2-THOC3 subcomplex and localization of THOC3
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The goal of Dr. LEI's group is to understand the organization and dynamics of macromolecular assemblies important for genome regulation and
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