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DNA vaccine prime and replicating vaccinia vaccine boost induce robust humoral and cellular immune responses against MERS-CoV in mice
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Supplementary Table S1. The peptide pool was used in the ELISpot and ICS assays.

	Number
	Polypeptides
	AA length

	1- S232-MERS
	FNLRNCTFM
	9

	2- S291-MERS
	VYDTIKYYSIIPHSI
	15

	3- S395-MERS#
	QVYNFKRL
	8

	4- S434-MERS#
	ASNCYSSL
	8

	5- S447-MERS*#
	YPLSMKSDL
	9

	6- S483-MERS#
	TVPHNLTTI
	9

	7- S498-MERS*#
	SYINKCSRL
	9

	8- S521-MERS*#
	QYSPCVSIV
	9

	9- S539-MERS*#
	YYRKQLSPL
	9

	10- S773-MERS
	LNSSYFKL
	8

	11- S945-MERS
	AAYTSSLL
	8

	12- S1165-MERS
	IAPVNGYFI
	9


Note: * predicted from IEDB, # located in MERS-RBD

[bookmark: _GoBack]Supplementary Material. The amino acid sequences of the S protein, S△TD protein, and S1 protein for the MERS vaccines in this study.
The red font represents the His tag, while the green font represents Flag tag; the asterisk “*” represents the stop codon.

                    10         20         30         40         50 
MERS-S      MIHSVFLLMF LLTPTESYVD VGPDSVKSAC IEVDIQQTFF DKTWPRPIDV 
MERS-S△TD   MIHSVFLLMF LLTPTESYVD VGPDSVKSAC IEVDIQQTFF DKTWPRPIDV 
MERS-S1     MIHSVFLLMF LLTPTESYVD VGPDSVKSAC IEVDIQQTFF DKTWPRPIDV 
             
                    60         70         80         90        100 
MERS-S      SKADGIIYPQ GRTYSNITIT YQGLFPYQGD HGDMYVYSAG HATGTTPQKL 
MERS-S△TD   SKADGIIYPQ GRTYSNITIT YQGLFPYQGD HGDMYVYSAG HATGTTPQKL 
MERS-S1     SKADGIIYPQ GRTYSNITIT YQGLFPYQGD HGDMYVYSAG HATGTTPQKL 

                   110        120        130        140        150 
MERS-S      FVANYSQDVK QFANGFVVRI GAAANSTGTV IISPSTSATI RKIYPAFMLG 
MERS-S△TD   FVANYSQDVK QFANGFVVRI GAAANSTGTV IISPSTSATI RKIYPAFMLG 
MERS-S1     FVANYSQDVK QFANGFVVRI GAAANSTGTV IISPSTSATI RKIYPAFMLG 
 
                   160        170        180        190        200 
MERS-S      SSVGNFSDGK MGRFFNHTLV LLPDGCGTLL RAFYCILEPR SGNHCPAGNS 
MERS-S△TD   SSVGNFSDGK MGRFFNHTLV LLPDGCGTLL RAFYCILEPR SGNHCPAGNS 
MERS-S1     SSVGNFSDGK MGRFFNHTLV LLPDGCGTLL RAFYCILEPR SGNHCPAGNS 

                   210        220        230        240        250 
MERS-S      YTSFATYHTP ATDCSDGNYN RNASLNSFKE YFNLRNCTFM YTYNITEDEI 
MERS-S△TD   YTSFATYHTP ATDCSDGNYN RNASLNSFKE YFNLRNCTFM YTYNITEDEI 
MERS-S1     YTSFATYHTP ATDCSDGNYN RNASLNSFKE YFNLRNCTFM YTYNITEDEI 

                   260        270        280        290        300 
MERS-S      LEWFGITQTA QGVHLFSSRY VDLYGGNMFQ FATLPVYDTI KYYSIIPHSI 
MERS-S△TD   LEWFGITQTA QGVHLFSSRY VDLYGGNMFQ FATLPVYDTI KYYSIIPHSI 
MERS-S1     LEWFGITQTA QGVHLFSSRY VDLYGGNMFQ FATLPVYDTI KYYSIIPHSI 

                   310        320        330        340        350 
MERS-S      RSIQSDRKAW AAFYVYKLQP LTFLLDFSVD GYIRRAIDCG FNDLSQLHCS 
MERS-S△TD   RSIQSDRKAW AAFYVYKLQP LTFLLDFSVD GYIRRAIDCG FNDLSQLHCS 
MERS-S1     RSIQSDRKAW AAFYVYKLQP LTFLLDFSVD GYIRRAIDCG FNDLSQLHCS 

                   360        370        380        390        400 
MERS-S      YESFDVESGV YSVSSFEAKP SGSVVEQAEG VECDFSPLLS GTPPQVYNFK 
MERS-S△TD   YESFDVESGV YSVSSFEAKP SGSVVEQAEG VECDFSPLLS GTPPQVYNFK 
MERS-S1     YESFDVESGV YSVSSFEAKP SGSVVEQAEG VECDFSPLLS GTPPQVYNFK 

                   410        420        430        440        450 
MERS-S      RLVFTNCNYN LTKLLSLFSV NDFTCSQISP AAIASNCYSS LILDYFSYPL 
MERS-S△TD   RLVFTNCNYN LTKLLSLFSV NDFTCSQISP AAIASNCYSS LILDYFSYPL 
MERS-S1     RLVFTNCNYN LTKLLSLFSV NDFTCSQISP AAIASNCYSS LILDYFSYPL 

                   460        470        480        490        500 
MERS-S      SMKSDLSVSS AGPISQFNYK QSFSNPTCLI LATVPHNLTT ITKPLKYSYI 
MERS-S△TD   SMKSDLSVSS AGPISQFNYK QSFSNPTCLI LATVPHNLTT ITKPLKYSYI 
MERS-S1     SMKSDLSVSS AGPISQFNYK QSFSNPTCLI LATVPHNLTT ITKPLKYSYI 

                   510        520        530        540        550 
MERS-S      NKCSRLLSDD RTEVPQLVNA NQYSPCVSIV PSTVWEDGDY YRKQLSPLEG 
MERS-S△TD   NKCSRLLSDD RTEVPQLVNA NQYSPCVSIV PSTVWEDGDY YRKQLSPLEG 
MERS-S1     NHHHHHHHH*

                   560        570        580        590        600 
MERS-S      GGWLVASGST VAMTEQLQMG FGITVQYGTD TNSVCPKLEF ANDTKIASQL 
MERS-S△TD   GGWLVASGST VAMTEQLQMG FGITVQYGTD TNSVCPKLEF ANDTKIASQL 

                   610        620        630        640        650 
MERS-S      GNCVEYSLYG VSGRGVFQNC TAVGVRQQRF VYDAYQNLVG YYSDDGNYYC 
MERS-S△TD   GNCVEYSLYG VSGRGVFQNC TAVGVRQQRF VYDAYQNLVG YYSDDGNYYC 

                   660        670        680        690        700 
MERS-S      LRACVSVPVS VIYDKETKTH ATLFGSVACE HISSTMSQYS RSTRSMLKRR 
MERS-S△TD   LRACVSVPVS VIYDKETKTH ATLFGSVACE HISSTMSQYS RSTRSMLKRR 

                   710        720        730        740        750 
MERS-S      DSTYGPLQTP VGCVLGLVNS SLFVEDCKLP LGQSLCALPD TPSTLTPRSV 
MERS-S△TD   DSTYGPLQTP VGCVLGLVNS SLFVEDCKLP LGQSLCALPD TPSTLTPRSV 

                   760        770        780        790        800 
MERS-S      RSVPGEMRLA SIAFNHPIQV DQLNSSYFKL SIPTNFSFGV TQEYIQTTIQ 
MERS-S△TD   RSVPGEMRLA SIAFNHPIQV DQLNSSYFKL SIPTNFSFGV TQEYIQTTIQ 

                   810        820        830        840        850 
MERS-S      KVTVDCKQYV CNGFQKCEQL LREYGQFCSK INQALHGANL RQDDSVRNLF 
MERS-S△TD   KVTVDCKQYV CNGFQKCEQL LREYGQFCSK INQALHGANL RQDDSVRNLF 

                   860        870        880        890        900 
MERS-S      ASVKSSQSSP IIPGFGGDFN LTLLEPVSIS TGSRSARSAI EDLLFDKVTI 
MERS-S△TD   ASVKSSQSSP IIPGFGGDFN LTLLEPVSIS TGSRSARSAI EDLLFDKVTI 

                   910        920        930        940        950 
MERS-S      ADPGYMQGYD DCMQQGPASA RDLICAQYVA GYKVLPPLMD VNMEAAYTSS 
MERS-S△TD   ADPGYMQGYD DCMQQGPASA RDLICAQYVA GYKVLPPLMD VNMEAAYTSS 

                   960        970        980        990        1000
MERS-S      LLGSIAGVGW TAGLSSFAAI PFAQSIFYRL NGVGITQQVL SENQKLIANK 
MERS-S△TD   LLGSIAGVGW TAGLSSFAAI PFAQSIFYRL NGVGITQQVL SENQKLIANK 

                   1010       1020       1030       1040       1050
MERS-S      FNQALGAMQT GFTTTNEAFQ KVQDAVNNNA QALSKLASEL SNTFGAISAS 
MERS-S△TD   FNQALGAMQT GFTTTNEAFQ KVQDAVNNNA QALSKLASEL SNTFGAISAS 

                   1060       1070       1080       1090       1100
MERS-S      IGDIIQRLDV LEQDAQIDRL INGRLTTLNA FVAQQLVRSE SAALSAQLAK 
MERS-S△TD   IGDIIQRLDV LEQDAQIDRL INGRLTTLNA FVAQQLVRSE SAALSAQLAK 

                   1110       1120       1130       1140       1150
MERS-S      DKVNECVKAQ SKRSGFCGQG THIVSFVVNA PNGLYFMHVG YYPSNHIEVV 
MERS-S△TD   DKVNECVKAQ SKRSGFCGQG THIVSFVVNA PNGLYFMHVG YYPSNHIEVV 

                   1160       1170       1180       1190       1200
MERS-S      SAYGLCDAAN PTNCIAPVNG YFIKTNNTRI VDEWSYTGSS FYAPEPITSL 
MERS-S△TD   SAYGLCDAAN PTNCIAPVNG YFIKTNNTRI VDEWSYTGSS FYAPEPITSL 

                   1210       1220       1230       1240       1250
MERS-S      NTKYVAPQVT YQNISTNLPP PLLGNSTGID FQDELDEFFK NVSTSIPNFG 
MERS-S△TD   NTKYVAPQVT YQNISTNLPP PLLGNSTGID FQDELDEFFK NVSTSIPNFG 

                   1260       1270       1280       1290       1300
MERS-S      SLTQINTTLL DLTYEMLSLQ QVVKALNESY IDLKELGNYT YYNKWPWYIW 
MERS-S△TD   SLTQINTTLL DLTYEMLSLQ QVVKALNESY IDLKELGNYG GGGSDYKDDD 

                   1310       1320       1330       1340       1350
MERS-S      LGFIAGLVAL ALCVFFILCC TGCGTNCMGK LKCNRCCDRY EEYDLEPHKV 
MERS-S△TD   DK* 

MERS-S      HVHGGGGSHH HHHHHHHH*

