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Supplementary Figure 1. Expression levels of chaperna (mRID, hRID, and cRID) produced using an

Escherichia coli expression system were analyzed by SDS-PAGE.

Supplementary Table 1. Point mutations sites (RNA interaction domain) of mRIDs (wild-type (wt), 2m

mutant, and 9m mutant).

HMSEQATLOESEVKVDGEQKLSKNELKRRLK AEKKL AEKEAKQKEL
mRID(wt)amino seq SEKQLNQTASAPNHTADNGVGAEEETLDDDDDDSGENLYFQGTGSD
IVDKLHHHHHH

. HMSEQATLQESEVK VDGEQKLSANELARRLK AEKKL AEKEAKQKEL
mRIDEm)aminoseq SEKQLNQT ASAPNHTADNGVGAEEETLDDDDDDSGENLYFQGTGSD
(KBAKTA) IVDKI HHHHHH

mRIDEm)aminoseq | HMSEQATLQESEVKVDGEQKLSANELAARLAAEAAT AEAEAAQAEL
EKBAK2TARBAK3AK3A | SEKQLNQTASAPNHTADNGVGAEEETLDDDDDDSGENLYFQGTGSD
KSAKBAKRA KHMA) IVDKLHHHHHH

mRID-RBD solubility (18 °C)

wt 2m 9m

T S P T S P T S

Supplementary Figure 2. Comparison of solubilities of wild-type (wt), 2m mutant, and 9m mutant mRID-

P

RBD molecules. All proteins were expressed at 18°C. The cell lysates were separated into total (T), soluble (S),

and pellet (P) fractions by centrifugation. The solubilities of the cell extracts were determined by SDS-PAGE.
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Supplementary Figure 3. Purification profile of proteins obtained by SDS-PAGE. mRID, mRID- RBD
(Korea strain), mRID-HR2, mRID(wt)-RBD, mRID(2m)-RBD, and mRID(9m)-RBD were purified using Ni—

NTA resin. The blue arrows indicate the purified target proteins.



A 1 (280 nm) (mAU)

A 1 (280 nm) (MmAU)

< leD(Wt)-RBD > 480 440-Ferritin y= 1541 Bo-8.258x
conalbumin 240 N\
(75kDa) s i 162.1-mRBD+RBD trimer
aldolase ovalbumin % 120 158-Aldolase
{158kDa) 1 {44kDa) s
l 75-Conalbumin
ol 60
N
erritin % 44-Ovalbumin
440kDa), -4 30

0 0.2 04 0.6 08 1
Kav = (Ve-Vo){{Vc-Vo)
Fraction number

2 8 9 10 23 24 27 M (kDa)

Oligomer Trimer
(162.1kDa)

aligomer Trimer

< mRID(9m)-RBD >

y = 1541 Be-8.258x

480 440-Ferritin
conalbumin 210
(75kDa) K} i 162.1-mRBD+RBD trimer
aldolase ovalbumin ] % 120 158-Aldolase
(158kDa) [ (44kDa) s
75-Conalbumin
il 60
ferritin ‘ 44-Ovalbumin
3 (440kDa) 30
0
| 0 0.2 04 0.6 0.8 1
A Kay = (Ve-Vo)/{Vc-Vo)
Fraction number

(kDa) M 2 8 9 0 23 24 27

Oligomer

1

oligomer

Continued at the next page



10

A 1 (280 nm) (MAU)

Supplementary Figure 4. Size exclusion chromatography (SEC) profiles of mRID-fused proteins.
Separation of purified mRID-RBD (wild-type (wt) and 9m mutant) and mRID-HR2 into oligomers, trimers, or
monomers by SEC. The separated proteins were analyzed by SDS-PAGE. The protein sizes were determined
using a high molecular weight (HMW) Gel Filtration Calibration Kit and a distribution coefficient (Kav) graph.
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The blue arrows indicate the purified target proteins.
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Supplementary Figure 5. The binding of mAb29 to the RBD was assessed by western blot analysis. The
blue arrows represent the target proteins. All proteins were purified using a Ni-NTA column.

M mRID-RBD RBD

1t Ab = mAb (MERS-CoV)

mRID

Trimer monomer




