
Supplementary Data 6 - Epitope mapping by Alanine scanning of hCXCL1 
 

DNA sequence of hCXCL1/GROα fused to the N-terminus of Aga2. Start and stop codons are shown in black bold. The 

sequence includes the secretory leader peptide (LS, in grey underlined), an active form of hCXCL1/GROα (in black), a 

tripeptide (Gly)3 flexible linker (G3, in black italic and underlined), a c-myc tag (c-myc, in red bold) and the a-agglutinin Aga2 

protein (Aga2p, in green). 
 
 
pCHA-LS-hCXCL1-G3-c-myc-Aga2 
ATGAAGGTTTTGATTGTCTTGTTGGCTATCTTCGCTGCTTTGCCATTGGCCTTAGCTCAACCGGTTATTTCTACTACCGTCGGT
TCCGCTGCAGAAGGCTCTTTGGACAAGAGAGCCACCGAGCTGAGATGCCAGTGCCTGCAGACCCTGCAGGGCATCCACCCCAAG
AACATCCAGAGCGTGAACGTGAAGTCCCCTGGCCCCCACTGCGCCCAGACCGAAGTGATCGCCACCCTGAAGAACGGCCGGAAG
GCCTGCCTGAACCCCGCCAGCCCCATCGTGAAGAAAATCATCGAGAAGATGCTGAACAGCGACAAGAGCAACGGCGGAGGCGAA
CAAAAGCTTATCTCCGAAGAAGACTTGCAGGAACTGACAACTATATGCGAGCAAATCCCCTCACCAACTTTAGAATCGACGCCG
TACTCTTTGTCAACGACTACTATTTTGGCCAACGGGAAGGCAATGCAAGGAGTTTTTGAATATTACAAATCAGTAACGTTTGTC
AGTAATTGCGGTTCTCACCCCTCAACAACTAGCAAAGGCAGCCCCATAAACACACAGTATGTTTTTTAA 
 
 
 
Amino-acid sequence of translated NhCXCL1/GROα -Aga2C polypeptide is shown. The sequence includes the secretory leader 

peptide (LS, in grey underlined), an active form of hCXCL1/GROα (in black), a tripeptide (Gly)3 flexible linker (G3, in black 

italic and underlined), the c-myc tag (c-myc, in red bold) and the a-agglutinin Aga2 protein (Aga2p, in green).  
 
 
LS-hCXCL1-G3-c-myc-Aga2 
MKVLIVLLAIFAALPLALAQPVISTTVGSAAEGSLDKRATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRK
ACLNPASPIVKKIIEKMLNSDKSNGGGEQKLISEEDLQELTTICEQIPSPTLESTPYSLSTTTILANGKAMQGVFEYYKSVTFV
SNCGSHPSTTSKGSPINTQYVF- 



Amino-acid sequence of translated wild-type NhCXCL1/GROα -Aga2C polypeptide and relative alanine mutants are shown. 

For simplicity only the amino-acid sequence NhCXCL1/GROαC is indicated. Mutated residues are presented in orange bold.  
 
 
 

Wild-type Groα NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – A4S NSTELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – T5S NAAELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – E6A NATALRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – L7A NATEARCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – R8A NATELACQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – Q10A NATELRCACLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – L12A NATELRCQCAQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – Q13A NATELRCQCLATLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – T14A NATELRCQCLQALQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – L15A NATELRCQCLQTAQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – Q16A NATELRCQCLQTLAGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – G17A NATELRCQCLQTLQAIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – I18A NATELRCQCLQTLQGAHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – H19A NATELRCQCLQTLQGIAPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 



GROα – K21A NATELRCQCLQTLQGIHPANIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – N22A NATELRCQCLQTLQGIHPKAIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – Q24A NATELRCQCLQTLQGIHPKNIASVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – S25A NATELRCQCLQTLQGIHPKNIQAVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – V26A NATELRCQCLQTLQGIHPKNIQSANVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – N27A NATELRCQCLQTLQGIHPKNIQSVAVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – V28A NATELRCQCLQTLQGIHPKNIQSVNAKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – K29A NATELRCQCLQTLQGIHPKNIQSVNVASPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – S30A NATELRCQCLQTLQGIHPKNIQSVNVKAPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – G32A NATELRCQCLQTLQGIHPKNIQSVNVKSPAPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – H34A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPACAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – A36S NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCSQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – Q37A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAATEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – T38A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQAEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – E39A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTAVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – I41A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVAATLKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – T43A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIAALKNGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – L44A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATAKNGRKACLNPASPIVKKIIEKMLNSDKSNC 



GROα – K45A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLANGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – N46A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKAGRKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – G47A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNARKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – R48A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGAKACLNPASPIVKKIIEKMLNSDKSNC 

GROα – K49A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRAACLNPASPIVKKIIEKMLNSDKSNC 

GROα – A50S NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKSCLNPASPIVKKIIEKMLNSDKSNC 

GROα – N53A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLAPASPIVKKIIEKMLNSDKSNC 

GROα – A55S NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPSSPIVKKIIEKMLNSDKSNC 

GROα – S56A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPAAPIVKKIIEKMLNSDKSNC 

GROα – I58A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPAVKKIIEKMLNSDKSNC 

GROα – K60A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVAKIIEKMLNSDKSNC 

GROα – K61A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKAIIEKMLNSDKSNC 

GROα – E64A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIAKMLNSDKSNC 

GROα – K65A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEAMLNSDKSNC 

GROα – M66A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKALNSDKSNC 

GROα – L67A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMANSDKSNC 

GROα – N68A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLASDKSNC 

GROα – S69A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNADKSNC 



GROα – D70A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSAKSNC 

GROα – K71A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDASNC 

GROα – S72A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKANC 

GROα – N73A NATELRCQCLQTLQGIHPKNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVKKIIEKMLNSDKSAC 

 
 
 

Primer name Primer forward sequence (5’ to 3’) Primer reverse sequence (5’ to 3’) 

GROα – A4S GCTCTTTGGACAAGAGATCCACCGAGCTGAGATGC  GCATCTCAGCTCGGTGGATCTCTTGTCCAAAGAGC 

GROα – T5S CTTTGGACAAGAGAGCCGCCGAGCTGAGATGCC GGCATCTCAGCTCGGCGGCTCTCTTGTCCAAAG 

GROα – E6A GGACAAGAGAGCCACCGCCCTGAGATGCCAGTGCC  GGCACTGGCATCTCAGGGCGGTGGCTCTCTTGTCC 

GROα – L7A GACAAGAGAGCCACCGAGGCTAGATGCCAGTGCCTGC  GCAGGCACTGGCATCTAGCCTCGGTGGCTCTCTTGTC 

GROα – R8A GAGAGCCACCGAGCTGGCATGCCAGTGCCTGC GCAGGCACTGGCATGCCAGCTCGGTGGCTCTC 

GROα – Q10A GAGCCACCGAGCTGAGATGCGCTTGCCTGCAGACCCTGCAGGG CCCTGCAGGGTCTGCAGGCAAGCGCATCTCAGCTCGGTGGCTC 

GROα – L12A GCTGAGATGCCAGTGCGCTCAGACCCTGCAGGGC GCCCTGCAGGGTCTGAGCGCACTGGCATCTCAGC 

GROα – Q13A GCTGAGATGCCAGTGCCTGGCTACCCTGCAGGGCATCCAC GTGGATGCCCTGCAGGGTAGCCAGGCACTGGCATCTCAGC 

GROα – T14A GCCAGTGCCTGCAGGCCCTGCAGGGCATC  GATGCCCTGCAGGGCCTGCAGGCACTGGC 

GROα – L15A GCCAGTGCCTGCAGACCGCTCAGGGCATCCACCCCAAG CTTGGTGGATGCCCTGAGCGGTCTGCAGGCACTGGC 

GROα – Q16A CAGTGCCTGCAGACCCTGGCTGGCATCCACCCCAAGAAC GTTCTTGGGGTGGATGCCAGCCAGGGTCTGCAGGCACTG 



GROα – G17A GCAGACCCTGCAGGCCATCCACCCCAAG  CTTGGGGTGGATGGCCTGCAGGGTCTGC 

GROα – I18A GCAGACCCTGCAGGGCGCCCACCCCAAGAACATC GATGTTCTTGGGGTGGGCGCCCTGCAGGGTCTGC 

GROα – H19A GACCCTGCAGGGCATCGCCCCCAAGAACATCCAG CTGGATGTTCTTGGGGGCGATGCCCTGCAGGGTC 

GROα – K21A GCAGGGCATCCACCCCGCTAACATCCAGAGCGTGAACG CGTTCACGCTCTGGATGTTAGCGGGGTGGATGCCCTGC 

GROα – N22A CAGGGCATCCACCCCAAGGCCATCCAGAGCGTGAACG CGTTCACGCTCTGGATGGCCTTGGGGTGGATGCCCTG 

GROα – Q24A GCATCCACCCCAAGAACATCGCTAGCGTGAACGTGAAGTCC GGACTTCACGTTCACGCTAGCGATGTTCTTGGGGTGGATGC 

GROα – S25A CACCCCAAGAACATCCAGGCCGTGAACGTGAAGTCCC GGGACTTCACGTTCACGGCCTGGATGTTCTTGGGGTG 

GROα – V26A CACCCCAAGAACATCCAGAGCGCTAACGTGAAGTCCCCTGGCCCC GGGGCCAGGGGACTTCACGTTAGCGCTCTGGATGTTCTTGGGGTG 

GROα – N27A GAACATCCAGAGCGTGGCCGTGAAGTCCCCTGG CCAGGGGACTTCACGGCCACGCTCTGGATGTTC 

GROα – V28A GAACATCCAGAGCGTGAACGCTAAGTCCCCTGGCCCCCACTG CAGTGGGGGCCAGGGGACTTAGCGTTCACGCTCTGGATGTTC 

GROα – K29A CCAGAGCGTGAACGTGGCTTCCCCTGGCCCCCACTG  CAGTGGGGGCCAGGGGAAGCCACGTTCACGCTCTGG 

GROα – S30A GCGTGAACGTGAAGGCCCCTGGCCCCCAC  GTGGGGGCCAGGGGCCTTCACGTTCACGC 

GROα – G32A GAACGTGAAGTCCCCTGCCCCCCACTGCGCCCAG CTGGGCGCAGTGGGGGGCAGGGGACTTCACGTTC 

GROα – H34A GTGAAGTCCCCTGGCCCCGCCTGCGCCCAGACCGAAG CTTCGGTCTGGGCGCAGGCGGGGCCAGGGGACTTCAC 

GROα – A36S CCTGGCCCCCACTGCTCCCAGACCGAAGTG  CACTTCGGTCTGGGAGCAGTGGGGGCCAGG 

GROα – Q37A CTGGCCCCCACTGCGCCGCTACCGAAGTGATCGCCAC GTGGCGATCACTTCGGTAGCGGCGCAGTGGGGGCCAG 

GROα – T38A GCCCCCACTGCGCCCAGGCCGAAGTGATCGCCAC  GTGGCGATCACTTCGGCCTGGGCGCAGTGGGGGC 

GROα – E39A CCACTGCGCCCAGACCGCAGTGATCGCCACCCTG CAGGGTGGCGATCACTGCGGTCTGGGCGCAGTGG 



GROα – I41A GCGCCCAGACCGAAGTGGCCGCCACCCTGAAGAACG  CGTTCTTCAGGGTGGCGGCCACTTCGGTCTGGGCGC 

GROα – T43A GACCGAAGTGATCGCCGCCCTGAAGAACGGCCG  CGGCCGTTCTTCAGGGCGGCGATCACTTCGGTC 

GROα – L44A CCGAAGTGATCGCCACCGCTAAGAACGGCCGGAAGGC  GCCTTCCGGCCGTTCTTAGCGGTGGCGATCACTTCGG 

GROα – K45A CGAAGTGATCGCCACCCTGGCTAACGGCCGGAAGGCCTGC GCAGGCCTTCCGGCCGTTAGCCAGGGTGGCGATCACTTCG 

GROα – N46A GTGATCGCCACCCTGAAGGCCGGCCGGAAGGCCTGCC  GGCAGGCCTTCCGGCCGGCCTTCAGGGTGGCGATCAC 

GROα – G47A CGCCACCCTGAAGAACGCCCGGAAGGCCTGCCTG  CAGGCAGGCCTTCCGGGCGTTCTTCAGGGTGGCG 

GROα – R48A GCCACCCTGAAGAACGGCGCTAAGGCCTGCCTGAACC  GGTTCAGGCAGGCCTTAGCGCCGTTCTTCAGGGTGGC 

GROα – K49A CCTGAAGAACGGCCGGGCTGCCTGCCTGAACCCCGC GCGGGGTTCAGGCAGGCAGCCCGGCCGTTCTTCAGG 

GROα – A50S GAAGAACGGCCGGAAGTCCTGCCTGAACCCCGC  GCGGGGTTCAGGCAGGACTTCCGGCCGTTCTTC 

GROα – N53A GCCGGAAGGCCTGCCTGGCCCCCGCCAGCCCCATCG  CGATGGGGCTGGCGGGGGCCAGGCAGGCCTTCCGGC 

GROα – A55S GCCTGCCTGAACCCCTCCAGCCCCATCGTG  CACGATGGGGCTGGAGGGGTTCAGGCAGGC 

GROα – S56A GCCTGCCTGAACCCCGCCGCCCCCATCGTGAAGAAAATC GATTTTCTTCACGATGGGGGCGGCGGGGTTCAGGCAGGC 

GROα – I58A CTGAACCCCGCCAGCCCCGCCGTGAAGAAAATCATCG CGATGATTTTCTTCACGGCGGGGCTGGCGGGGTTCAG 

GROα – K60A CCCGCCAGCCCCATCGTGGCTAAAATCATCGAGAAGATGC  GCATCTTCTCGATGATTTTAGCCACGATGGGGCTGGCGGG 

GROα – K61A GCCAGCCCCATCGTGAAGGCAATCATCGAGAAGATGC GCATCTTCTCGATGATTGCCTTCACGATGGGGCTGGC 

GROα – E64A CATCGTGAAGAAAATCATCGCTAAGATGCTGAACAGCGACAAGAG CTCTTGTCGCTGTTCAGCATCTTAGCGATGATTTTCTTCACGATG 

GROα – K65A CATCGTGAAGAAAATCATCGAGGCCATGCTGAACAGCGACAAGAG CTCTTGTCGCTGTTCAGCATGGCCTCGATGATTTTCTTCACGATG 

GROα – M66A GTGAAGAAAATCATCGAGAAGGCCCTGAACAGCGACAAGAGCAAC GTTGCTCTTGTCGCTGTTCAGGGCCTTCTCGATGATTTTCTTCAC 



GROα – L67A GAAAATCATCGAGAAGATGGCTAACAGCGACAAGAGCAACGGCGG CCGCCGTTGCTCTTGTCGCTGTTAGCCATCTTCTCGATGATTTTC 

GROα – N68A	 GAAAATCATCGAGAAGATGCTGGCCAGCGACAAGAGCAACGGCGG CCGCCGTTGCTCTTGTCGCTGGCCAGCATCTTCTCGATGATTTTC 

GROα – S69A	 AATCATCGAGAAGATGCTGAACGCCGACAAGAGCAACGGCGGAG CTCCGCCGTTGCTCTTGTCGGCGTTCAGCATCTTCTCGATGATT 

GROα – D70A	 GAAGATGCTGAACAGCGCCAAGAGCAACGGCGG  CCGCCGTTGCTCTTGGCGCTGTTCAGCATCTTC 

GROα – K71A	 GAAGATGCTGAACAGCGACGCTAGCAACGGCGGAGGCGAAC GTTCGCCTCCGCCGTTGCTAGCGTCGCTGTTCAGCATCTTC 

GROα – S72A	 GCTGAACAGCGACAAGGCCAACGGCGGAGGCG  CGCCTCCGCCGTTGGCCTTGTCGCTGTTCAGC 

GROα – N73A	 GCTGAACAGCGACAAGAGCGCCGGCGGAGGCGAACAAAAGC GCTTTTGTTCGCCTCCGCCGGCGCTCTTGTCGCTGTTCAGC 

 


