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For QProbe RT-LAMP

N Primer sequence (5'-3', EMC, JX869059.2) Position
N-F3 GCTCCCAGGTGGTACTTCT 28848-28866
N-B3 cagtcccctcaatgtggaag 29061-29042
28939-28918
N-FIP tcatggacccaaacgatgccatACTGGAACTGGACCCGAAG + 28872-28890
28956-28977
N-BIP GCTCCTTCAACTTTTGGGACGCtagtaccgggcgcgaatt + 20028-29011
N-LF cggaatgggagtgctg 28906-28891
N-LB GGAACCCTAACAATGATTCAGCT 28978-29000
N-QP3G (Qprobe) GGAACCCTAACAATGATTCAGCTATTGTTACAC 28978-29010
ORFla Primer sequence (5'-3', EMC, JX869059.2) Position
ORFla-F3 GCCTACTTTGGATGTGAGG 1572-1590
ORFla-B3 acaacgaactctcccaca 1753-1736
ORFla-FIP taaagatggagtctccaatccttgaAAGGTACTATGTACTTTGTGCC 161556916136212
ORFla-BIP GTACTGGCTCTTGGAACAAGGagttaagggaatgctgagt 1663-1683
gitaagggasigetgag +1734-1716
ORFla-LF acaacagacttagctctag 1612-1630
ORFla-LB GGTCACTCAAATTGCTAACATG 1682-1703

ORF1a-QP3G (Qprobe) GGTCACTCAAATTGCTAACATGTTCTTGGAACAGAC  1682-1717

For real-time RT-PCR

upE Primer sequence (5'-3', EMC, JX869059.2) Position
upE-Forward GCAACGCGCGATTCAGTT 27458-27475
upE-Reverse GCCTCTACACGGGACCCATA 27549-27530
UpE-Probe  (FAM- i
TAMRA) CTCTTCACATAATCGCCCCGAGCTCG 27477-27502
upE Primer sequence (5'-3', EMC, JX869059.2) Position
ORFla-Forward CCACTACTCCCATTTCGTCAG 11197-11217
ORFla-Reverse CAGTATGTGTAGTGCGCATATAAGCA 11255-11280
ORFla-Probe (FAM-
TAMRA) TTGCAAATTGGCTTGCCCCCACT 11230-11252

Supplemental figure 1. Primer and Probe sequences used for QProbe RT-
LAMP and real-time RT-PCR were listed. The references were as follows:
QProbe RT-LAMP, Shirato, K et al., J Virol Methods 258, 41-48; real-time RT-
PCR, Corman, V et al., (2012). Euro Surveill 17, 20285 and 20334.
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Alignment of S protein (amino acids)

* 20 * 40 * 60 *

MIHSVFLLMFLLTPTESYVDVGPDSIYKSACIEVD IQQTFFDKTWPRP IDVSKADG I IYPQGRTYSNITITYQGLFPY Qe
MIHSVFLLMFLLTPTESYVDVGPDSAKSACIEVDIQQTFFDKTWPRP IDVSKADGI IYPQGRTYSNITITYQGLFPY Qe
MIHSVFLLMFLLTPTESYVDVGPDSAKSACIEVDIQQTFFDKTWPRP IDVSKADGI IYPQGRTYSNITITYQGLFPY Qs

MIHSVFLLMFLLTPTESYVDVGPDSaKSACIEVDIQQTFFDKTWPRP IDVSKADGI IYPQGRTYSNITITYQGLFPYQ
100 120 140

: GDHGDMYVYSAGHATGTTPQKLFVANYSQDVKQFANGFVVRIGAAANSTGTVIISPSTS‘TIRKIYPAFMLGSSVGNF :
GDHGDMYVYSAGHATGTTPQKLFVANYSQDVKQFANGFVVRIGAAANSTGTV I ISPSTSARIRKITYPAFMLGSSVGNFjs
GDHGDMYVYSAGHATGTTPQKLFVANYSQDVKQFANGFVVRIGAAANSTGTV I ISPSTSANIRKTYPAFMLGSSVGNFjs

GDHGDMYVYSAGHATGTTPQKLFVANYSQDVKQFANGFVVRIGAAANSTGTV I ISPSTSAT IRK1YPAFMLGSSVGNF
160 180 200 220

: DGKMGRFFNHTLVLLPDGCGTLLRAFYCILEPRSGNHCPAGNSYTSFATYHTPATDCSDGNYNRNASLNSFKEYFNL :
I SY GKMGRFFNHTLVLLPDGCGTLLRAFYCILEPRSGN¥CPAGNSYTSFATYHTPATDCSDGNYNRNASLNSFKEYFNL .
I SY GKMGRFFNHTLVLLPDGCGTLLRAFYCILEPRSGN¥CPAGNSYTSFATYHTPATDCSDGNYNRNASLNSFKEYFNL s

SYGKMGRFFENHTLVLLPDGCGTLLRAFYCILEPRSGNYCPAGNSYTSFATYHTPATDCSDGNYNRNASLNSFKEYFNL

240 * 260 * 280 * 300 *
RNCTFMYTYNITEDEILEWFGITQTAQGVHLFSSRYVDLYGGNMFQFATLPVYDTIKYYSIIPHSIRS1QSDRKAWAA
RNCTFMYTYNITEDEILEWFGITQTAQGVHLFSSRYVDLYGGNMFQFATLPVYDTIKYYSIIPHSIRS1QSDRKA

RNCTFMYTYNITEDEILEWFGITQTAQGVHLFSSRYVDLYGGNMFQFATLPVYDTIKYYSTIPHSIRSIQSDRKAWAARS
RNCTFMYTYNITEDEILEWFGITQTAQGVHLFSSRYVDLYGGNMFQFATLPVYDTIKYYSIIPHSIRS1QSDRKAWAA

320 * 340 * 360 * 380 *

FYVYKLQPLTFLLDFSVDGY IRRAIDCGFNDLSQLHCSYESFDVESGVYSVSSFEAKPSGSVVEQAEGVECDFSPLL

FYVYKLQPLTFLLDFSVDGY IRRAIDCGFNDLSQLHCSYESFDVESGVYSVSSFEAKPSGSVVEQAEGVECDFSPLL [Fis
FYVYKLQPLTFLLDFSVDGY IRRAIDCGFNDLSQLHCSYESFDVESGVYSVSSFEAKPSGSVVEQAEGVECDFSPLLT

FYVYKLQPLTFLLDFSVDGY IRRAIDCGFNDLSQLHCSYESFDVESGVYSVSSFEAKPSGSVVEQAEGVECDFSPL LS.
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400 * 420 * 440 * 460

GTPPQVYNFKRLVFTNCNYNLTKLLSLFSVNDFTCSQISPAAIASNCYSSLILDYFSYPLSMKSDLSVSSAGP 1 SQFN
GTPPQVYNFKRLVFTNCNYNLTKLLSLFSVNDFTCSQISPAAIASNCYSSLILDYFSYPLSMKSDLSVSSAGP 1 SQFN
GTPPQVYNFKRLVFTNCNYNLTKLLSLFSVNDFTCSQISPAATASNCYSSLILDYFSYPLSMKSDLSVSSAGP 1 SQFNs

GTPPQVYNFKRLVFTNCNYNLTKLLSLFSVNDFTCSQISPAAIASNCYSSLILDYESYPLSMKSDLSVSSAGP ISQEN

* 480 * 500 * 520 * 540

Y KQSFSNPTCL ILATVPHNLTTITKPLKYSY INKCSRLLSDDRTEVPQLVNANQYSPCVSIVPSTVWEDGDYYRKQLSHES
Y KQSFSNPTCL ILATVPHNLTTITKPLKYSY INKCSRLLSDDRTEVPQLVNANQYSPCVSIVPSTVWEDGDYYRKQLSHES
Y KQSFSNPTCLILATVPHNLTT ITKPLKYSY INKCSRLLSDDRTEVEQLVNANQYSPCVSIVPSTVWEDGDYYRKQLS|E

YKQSFSNPTCLILATVPHNLTTITKPLKYSY INKCSRLLSDDRTEVPOLVNANQYSPCVSIVPSTVWEDGDYYRKOQLS

* 560 * 580 * 600 * 620

PLEGGGWLVASGSTVAMTEQLQMGFGITVQYGTDTNSVCPKLEFANDTKIRSQLGNCVEYSLYGVSGRGVFQNCTAVG G
PLEGGGWLVASGSTVAMTEQLQMGFGITVQYGTDTNSVCPKLEFANDTKIMSQLGNCVEYSLYGVSGRGVFQNCTAVG G
PLEGGGWLVASGSTVAMTEQLQMGFGITVQYGTDTNSVCPKLEFANDTKIMSQLGNCVEYSLYGVSGRGVFQNCTAVG G

PLEGGGWLVASGSTVAMTEQLOMGEGITVOYGTDTNSVCPKLEFANDTKIVSOLGNCVEY3JLYGVSGRGVFQNCTAVG

Receptor binding domain

* 640 * 660 * 680 * 700

: vRQQRFVYDAYQNLVGYYSDDGNYYCLRACVSVPVSVIYDKETKTHATLFGSVACEHISSTMSQYSRSTRSMLKRRDS :
: v QQRFVYDAYQNLVGYYSDDGNYYCLRACVSVPVSVIYDKETKTHATLFGSVACEHISSTMSQYSRSTRSMLKRRD S|
l\/POORFVYDAYQNLVGYYSDDGNYYCLRACVSVPVSVIYDKETKTHATLFGSVACEH I SSTMSQYSRSTRSMLKRRD S

VpQQORFVYDAYQNLVGYYSDDGNYYCLRACVSVPVSVIYDKETKTHATLFGSVACEH I SSTMSQYSRSTRSMLKRRDS
* 720 * 740 kol 760 * 780

ol T YGPLQTPVGCVLGLVNSSLFVEDCKLPLGQSLCALPDTPSTLTPRSVRSVPGEMRLAS IAFNHP 1QVDQLNSSYFKL|.
ol T YGPLQTPVGCVLGLVNSSLFVEDCKLPLGQSLCALPDTPSTLTPRSVRSVPGEMRLAS IAFNHP 1QVDQLNSSYFKL|.
ol TYGPLQTPVGCVLGLVNSSLFVEDCKLPLGQSLCALPDTPSTLTPRSVRSVPGEMRLASIAFNHP 1QVDQLNSSYFKL s

TYGPLQTPVGCVLGLVNSSLFVEDCKLPLGQSLCALPDTPSTLTPRSVRSVPGEMRLAS IAFNHP 1QVDQLNSSYFKL
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* 800 * 820 * 840 * 8

SIPTNFSFGVTQEY 1QTTI1QKVTVDCKQYVCNGFQKCEQLLREYGQFCSKINQALHGANLRQDDSVRNLHASVKSSQS]s

SIPTNFSFGVTQEY 1QTT 1QKVTVDCKQYVCNGFQKCEQLLREYGQFCSK INQALHGANLRQDDSVRNLF

SIPTNFSFGVTQEY 1QTT 1QKVTVDCKQYVCNGFQKCEQLLREYGQFCSK INQALHGANLRQDDSVRNLF -
SIPTNFSFGVTQEY 1QTT IQKVTVDCKQYVCNGFQKCEQLLREYGQFCSK INQALHGANLRQDDSVRNLFeSVKSSQS

60 * 880 * 900 * 920 *

ISP 1 1 PGFGGDFNLTLLEPVSISTGSRSARSAIEDLLFDKVTIADPGYMQGYDDCMQQGPASARDL 1CAQYVAGYKVLPES
SP 1 1PGFGGDFNLTLLEPVSISTGSRSARSAIEDLLFDKVTIADPGYMQGYDDCMQQGPASARDL ICAQYVAGYKVLPjgs
SP 1 1PGFGGDFNLTLLEPVSISTGSRSARSAIEDLLFDKVTIADPGYMQGYDDCMQQGPASARDL ICAQYVAGYKVL P

SP1I1PGFGGDFNLTLLEPVSISTG " SAIEDLLFDKVTIADPGYMQGYDDCMQQGPASARDL ICAQYVAGYKVLP

2nd Furin site

940 * 960 * 980 * 1000 *

PLMDVNMEAAYTSSLLGSIAGVGWTAGLSSFAAIPFAQSIFYRLNGVGITQQVLSENQKL FANKFNQALGAMQTGF T T |
PLMDVNMEAAYTSSLLGSIAGVGWTAGLSSFAAIPFAQSIFYRLNGVGITQQVLSENQKL FANKFNQALGAMQTGF T T |
PLMDVNMEAAYTSSLLGSIAGVGWTAGLSSFAATPFAQSIFYRLNGVGITQQVLSENQKL FANKFNQALGAMQTGF T T |

PLMDVNMEAAYTSSLLGSIAGVGWTAGLSSFAAIPFAQSIFYRLNGVGITQQVLSENQKL TANKFNQALGAMQTGFTT
1020 * 1040 * 1060 * 1080 *

ol TNEAFQKVQDAVNNNAQALSKLASELSNTFGAISASIGD 1 IQRLDVLEQDAQIDRLINGRLTTLNAFVAQQLVRSESA
ol TNEAFQKVQDAVNNNAQALSKLASELSNTFGAISASIGD 1 IQRLDVLEQDAQIDRLINGRLTTLNAFVAQQLVRSESA
ol TNEAFQKVQDAVNNNAQALSKLASELSNTFGAISASIGD I IQRLDVLEQDAQ IDRLINGRLTTLNAFVAQQLVRSESA

TNEAFQKVQDAVNNNAQALSKLASELSNTFGAISASIGD I 1QRLDVLEQDAQIDRL INGRLTTLNAFVAQQLVRSESA
1100 * 1120 * 1140 * 1160 *

ALSAQLAKDKVNECVKAQSKRSGFCGQGTHIVSFVVNAPNGLYFMHVGYYPSNHIEVVSAYGLCDIJANPTNC IAPVNGE
ALSAQLAKDKVNECVKAQSKRSGFCGQGTHIVSFVVNAPNGLYFMHVGYYPSNHIEVVSAYGLCDSANPTNCIAPVNGHE
AL SAQLAKDKVNECVKAQSKRSGFCGQGTHIVSFVVNAPNGLYFMHVGYYPSNHIEVVSAYGLCDSANPTNC IAPVNGE

ALSAQLAKDKVNECVKAQSKRSGFCGQGTHIVSFVVNAPNGLYFMHVGYYPSNHIEVVSAYGLCDSANPTNCIAPVNG
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1180 * 1200 * 1220 * 1240
S [oY - | KTNNTRIVDEWSYTGSSFYAPEP ITSLNTKYVAPQVTYQNISTNLPPPLLGNSTG IDFQDELDEFFKNVSTS I PN e 9e2z 2]
(MRS | KTNNTRIVDEWSYTGSSFYAPEP I TSLNTKYVAPQVTYQNISTNLPPPLLGNSTG IDFQDELDEFFKNVSTS 1 PN ve2z2 st
(Y F | KTNNTRIVDEWSYTGSSFYAPEP I TSLNTKYVAPQVTYQNISTNLPPPLLGNSTGIDFQDELDEFFKNVSTS 1 PN be2i2 sl
YFIKTNNTRIVDEWSYTGSSFYAPEPITSLNTKYVAPQVTYQNISTNLPPPLLGNSTGIDFQDELDEFFKNVSTSIPN

* 1260 * 1280 * 1300 * 1320

S [oaF-GSLTQINTTLLDLTYEMLSLQQVVKALNESY IDLKELGNYTYYNKWPWY IWLEF IAGLVALALCVFFILCCTGCGT N ke y4s)
(MR EN-GSLTQINTTLLDLTYEMLSLQQVVKALNESY IDLKELGNYTYYNKWPWY IWLSF IAGLVALALCVFFILCCTGCGT N Rey.ds
(- GSLTQINTTLLDLTYEMLSLQQVVKALNESY IDLKELGNYTYYNKWPWY IWLSF IAGLVALALCVFFILCCTGCGT N Rey.ds

FGSLTQINTTLLDLTYEMLSLQQVVKALNESY IDLKELGNYTYYNKWPWY IWLSFIAGLVALALCVFFILCCTGCGTN

* 1340 *
S [oN-IC\GKLKCNRCCDRYEEYDLEPHKVHV Holl Re1SX
(MRS C\IGKLKCNRCCDRYEEYDLEPHKVHVHiglii keie¥
(SR C\VIGKLKCNRCCDRYEEYDLEPHKVHV Higlli ke ie¥
CMGKLKCNRCCDRYEEYDLEPHKVHVH

Supplement figure 2. An alignment of amino acid sequences of Amibara and EMC S proteins. The alignment were constructed using GeneDoc software [Nicholas, Kb & Nicholas,
Hb. (1996). GeneDoc: a tool for editing and annotating multiple sequence alignments. Distributed by the authors.]. Two furin recognition sites were enclosed by blue and green
lines. The receptor binding domain was enclosed by red line referring following study: Guangwen Lu et al., (2013). Nature. 500: 227-231.
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