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Cryo-EM Structure of a Cargo Receptor for Normal Secretion of Blood Coagulation Factors
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Figure 1 A.Cargo transport by ERGIC-53. In the early secretory
pathway, newly synthesized secretory glycoproteins and
membrane proteins are transported by ERGIC-53 complexed
with MCFD2 from the endoplasmic reticulum to the Golgi
apparatus. Target cargo proteins include blood coagulation
factor V (FV) and factor VIII (FVIII), al-antitrypsin, IgM,
ERp44, several membrane proteins such as GABA,Rs,
and envelope glycoprotein from arenavirus coronavirus. B.
Domain architecture of ERGIC-53.
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Figure 2 A.B. The SEC-MALS profiles of ERGIC-53 (A) and its complex with MCFD2 (B). Masses of the peak fractions determined by SEC-MALS
analysis are indicated by the red lines for protein mass, cyan for micelle mass, and green for total mass.
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Figure 3 A. Pair distance distribution functions P(r) of ERGIC-53 (blue) and its complex with MCFD2 (orange) determined from the SAXS profiles.
B. The dimensionless Kratky plots of ERGIC-53 (blue) and the complex (orange) determined from the SAXS profiles. The dotted and dashed
lines represent the positions of \'3 and 3/e, respectively, and the peak appears at this cross point for a typical globular protein
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Figure 4 A, B Cryo-EM map (A) and structure (B) of the head region of the ERGIC-53-MCFD2 complex at 2.53A resolution. Four ERGIC-53
protomers and four MCFD2 molecules are shown in different colors. Green and blue spheres represent calcium and zinc ions, respectively. C.
Details of the tetrameric head assembly. Protomer-A with an upper-CRD configuration and protomer-B with a lower-CRD configuration form
a dimer with vertically assembled CRDs, and then the two dimers are associated to form the tetramer with the four-helix coiled coil.
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Figure 5 A: Representative 2D class-average images of the full-length ERGIC-53 particles. Some particles assume straight conformations (upper

panels), while others show largely bent conformations (lower panels). B. Cryo-EM map and structure of the full-length ERGIC-53- MCFD2
complex with a straight conformation. C. 3D Variability Analysis (3DVA) of full-length ERGIC-53, revealing continuous conformational
changes from the first (light orange) to the last frame (green). Blue circles represent hinges between the segments 1, 2, and 3 indicated by
broken lines.
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Figure 6 A. The updated structure of MCFD2 complexed with ERGIC-53 based on the present cryo-EM map. The newly built N-terminal segment

and loops are colored in green. The proposed cargo binding site in MCFD?2 is indicated by a red broken circle. The inset shows a close-up
view of a zinc binding site formed by the four His residues of MCFD2. B. A working model of zinc-dependent cargo binding and release by
ERGIC-53 and MCFD?2 in the secretory pathway.
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