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Fig. 1 Genomic construction scheme of chimeric E16—-VLP

Gene of P1 and 3CD were inserted into the engineered vector pInsectDual under protomers PPH and PP10, respectively.
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Fig. 2 Production and purificaiton of E16—-VLP
(a) Sucrose density gradient ultracentrifugation with the band containing E16-VLP outlined in red rectangle. (b,c) SDS-PAGE (b) and negative stain

analysis (c) of the purified E16-VLP.
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Fig. 3 Cryo—EM data processing and map representation of E16—VLP

(a, b) Cryo-EM images of E16-VLP recorded by Titan Krios (a) and the 2D classification representations during data processing (b). (c—¢) Gold-

standard Fourier shell correlation (FSC) curve of the final map of E16-VLP (c), which is rainbow-colored by radius from 120 to 165 nm as the color

bar below displays and represented along the 2-fold axis in the front view with 2-fold and 5-fold axes marked with black ellipse and pentagon,

respectively (d), as well as at the central slice (e) of the map with the spaces circled in red, where the N terminus of VPO should have been present.
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Fig.4 Structural features of E16 — VLP
(a,b) Cartoon representation of the final E16-VLP structure (a) with one icosahedral asymmetric unit surrounded by its corresponding electron density
(b). (c) Representative electron density maps from sections of VP1, VPO and VP3. (d) Comparison of capsid from E16-VLP, E30-full particle (7C9S),
E30-A particle (7C9T) and CVA6-VLP (SYHQ). All the capsids are rainbow-colored by radius from 125 nm to 170 nm as the color bar depicted
below, and the 2-fold axis of each particle is circled in black dotted lines. (e—g) The canyon constituted by VP1, VP0/VP2 and VP3 (e), "puff" in VP0/
VP2 (f) and "knob" in VP3 (g) of E16 and E30 are circled by black dotted lines, after the structural superposition between E16 and E30.
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Structure of The Virus—like Particle of Echovirus 16 Implies a Universal
Vaccine Design Against Enterovirus B’

WANG Kang"?”, WANG Lei”, LIU Pan”, CUI Zhen”, FENG Rui”, CHEN Rui-Hong?,
CHEN Zhong-Hao”, ZHU Qian-Hui”, WANG Nan”

(MCollege of Life Sciences, Nankai University, Tianjin 300071, China;
Dnstitute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China)

Abstract Echovirus B serves as one of the important causative agents of viral meningitis and encephalitis all
over the world, but no specific vaccines against this virus family are thus far available in the market. Structurally
similar to the natural virus whilst lacking the nucleic acid essential for viral replication and infectivity, the virus-
like particle (VLP), has widely been considered an ideal vaccine candidate of next generation, especially for the
enterovirus that has no envelope. In this study, we designed a platform based on the insect expression system
which succeeded in producing the VLP of E16. Then, the 2.8-A cryo-EM structure of E16-VLP was determined
and characterized. In line with the overall structure of E30, another member of enterovirus B, E16-VLP employed
the well-studied structural features found in the outer surface of most enterovirus members and have been
regarded to be the regions able to induce specific neutralizing antibodies, indicative of its potential value of
vaccine development. Altogether, our established platform could serve as an important candidate to produce a safe

and universal vaccine against enterovirus B.

Key words enterovirus, virus-like particle, echovirus 16, Cryo-EM, vaccine
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