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FIGURES LEGENDS 

 

Supplemental Figure 1: MS/MS fragmentation of the peptides allowing assignment of two distinct 

IGHG3 AA alleles for the same NP49 sample 

 

Left panel: MS/MS fragmentation of the tryptic peptide R.WQEGNVFSCSVMHEALHNR.F from the 

NP49 purified IgG sample and assignable to IGHG3*03, as listed in the Table 2; Right panel: MS/MS 

fragmentation of the tryptic peptide R.WQQGNIFSCSVMHEALHNHYTQK.S from the NP49 purified IgG 

sample and assignable to IGHG3*17*18*19, as listed in the Table 2. 

 

Supplemental Figure 2: MS/MS fragmentation of a putatively new IGHG4 peptide identified in two 

distinct samples of purified IgG 

 

Left panel: MS/MS fragmentation of the tryptic peptide R.VVSVLTILHQDWLNGK.E included in the 

amino acid sequence FMN|AS50|G4|V308I|N325H|Q355R|T394|L410 from the AS50 purified IgG 

sample, as listed in the Supplemental Table S1; Right panel: MS/MS fragmentation of the tryptic 

peptide R.VVSVLTILHQDWLNGK.E included in the amino acid sequence 

FMN|PA16|G4|V308I|N325H|Q355R|T394|L410 from the PA16 purified IgG sample, as listed in the 

Supplemental Table S1. 
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Supplemental Table S1: Database of IGHG CH2 and CH3-CHS amino acid sequences from the 10 patients included in the study (60 sequences; 13,004 amino acids) 
 
>FMN|AS50|G1|02 a 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|AS50|G2|06 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDISVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|AS50|G3|03 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYNTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|AS50|G3|13 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQEGNIFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|AS50|G4|04 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|AS50|G4|V308I|N325H|Q355R|T394|L410 b (FMN_AS50_IGHG4*06_CH2_I91_CH2_H108_CH3_R11) c 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTILHQDWLNGKEYKCKVSHKGLPSSIEKTISKAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|NP49|G1|02 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|NP49|G2|06 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDISVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|NP49|G3|03 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYNTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|NP49|G3|01040510 d 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYNTTPPMLDSDGSFFLYSKLTVDKSRWQQGNIFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|NP49|G4|04 
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APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|NP49|G4|0104|E233 e 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|PA01|G1|02 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA01|G2|01030405|V308|T394 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA01|G2|V308|V309L|T394 (FMN_PA01_IGHG2*07_CH2_L92) c 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA01|G3|01040510 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYNTTPPMLDSDGSFFLYSKLTVDKSRWQQGNIFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|PA01|G4|0104|E233 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|PA01|G4|0104|E233|T250 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|PA07|G1|02 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA07|G2|06 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDISVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA07|G2|01030405|V308 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA07|G3|01040510 
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APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYNTTPPMLDSDGSFFLYSKLTVDKSRWQQGNIFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|PA07|G3|13 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQEGNIFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|PA07|G4|V308I|N325H|L410 (FMN_PA07_IGHG4*05_CH2_I91_CH2_H108) c 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTILHQDWLNGKEYKCKVSHKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|PA07|G4|0104|E233|T250 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|PA09|G1|02 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA09|G2|06 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDISVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA09|G2|01030405|V308 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA09|G3|03 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYNTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|PA09|G3|01040510 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYNTTPPMLDSDGSFFLYSKLTVDKSRWQQGNIFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|PA09|G4|04 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|PA09|G4|0104|E233 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|PA16|G1|02 
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APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA16|G2|06 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDISVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA16|G2|01030405|V308 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA16|G3|03 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYNTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|PA016|G3|13 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQEGNIFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|PA16|G4|V308I|N325H|Q355R|T394|L410 (FMN_PA16_IGHG4*06_CH2_I91_CH2_H108_CH3_R11) c 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTILHQDWLNGKEYKCKVSHKGLPSSIEKTISKAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|PA16|G4|0104|E233 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|PA31|G1|02 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA31|G2|01030405|V308 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA31|G2|01030405|P271|V308|T394|T437 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA31|G3|03 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYNTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|PA31|G3|17 
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APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAMEWESSGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNIFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA31|G4|04 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|PA31|G4|0104|E233 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|PA42|G1|02 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA42|G2|06 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDISVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA42|G3|01040510 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYNTTPPMLDSDGSFFLYSKLTVDKSRWQQGNIFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|PA42|G4|01 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|PA42|G4|04 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|PA45|G1|02 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA45|G2|01030405|V308|T394 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA45|G2|01030405|V308|T394|T437 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA45|G3|01040510 
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APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYNTTPPMLDSDGSFFLYSKLTVDKSRWQQGNIFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|PA45|G4|01 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
>FMN|PA48|G1|02 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA48|G2|01030405|V308 
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
>FMN|PA48|G3|03 
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKWYVDGVEVHNAKTKPREEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYNTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNRFTQKSLSLSPGK 
>FMN|PA48|G4|0104|E233 
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK 
 
a: “>”: FASTA format; “FMN”: origin; “|AS50|”: sample ID; “|G1|”: IG heavy chain type 1; “|02”: IG heavy chain type-related AA allele already referenced in IMGT®. For 

each sample and each IG heavy chain, one to two AA alleles are mentioned according to the homozygous or heterozygous allele carriage, respectively. 
b: For an AA sequence which is not yet referenced in IMGT®, each SAAV (with or without substitution) is mentioned between vertical bars, according to IMGT® 

(http://www.imgt.org) amino acid EU numbering (23). 
c: Novel IGHG2 and IGHG4 IMGT AA alleles identified in this study and approved by the IMGT Nomenclature committee (IMGT-NC). 
d: Combination of IGHG3*01, IGHG3*04, IGHG3*05 and IGHG3*10 alleles sharing the same AA sequence. 
e: AA sequence already referenced in IMGT® under IGHG4*01 or IGHG4*04 allele but whose nucleotide sequence carries synonymous variations at the codon 

corresponding to amino acid E233. 

 

http://www.imgt.org/
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Supplemental Table S2: Nucleotide positions of the IGHG gene components from the hinge exon (and for IGHG3 from the most 3’ hinge exon) to the CH3-CHS exons 

Nt numbering Hinge exon Intron CH2 exon  Intron CH3-CHS exon  

IMGT/LIGM-DB numbering a:     

        IGHG1*01 (J00228) 892-936 937-1054 1055-1384 1385-1480 1481-1800 

        IGHG2*01 (J00230) 902-937 938-1055 1056-1382 1383-1479 1480-1799 

        IGHG3*01 (X03604) 1471-1515 1516-1633 1634-1963 1964-2060 2061-2380 

        IGHG4*01 (K01316) 900-935 936-1053 1054-1383 1384-1480 1481-1800 

IMGT unique numbering for C-DOMAIN b:     

        all IGHG 1-45 or 1-36 c  1.6-375  1.4-375 (1-6) d 

 

The five IGHG gene components are represented in the 5’3’ direction, starting with the hinge exon (most 3’ hinge exon (H4) for IGHG3*01) and ending with the CH3-

CHS exon. Allele*01 of each IGHG is given with its accession number in IMGT/LIGM-DB reference sequence (24). 
a: The numbering position is according to IMGT/LIGM-DB (http://www.imgt.org) accession number. 
b: The numbering position is according to IMGT Scientific chart (2, 25). 
c: 1-45 for IGHG1*01 and for IGHG3*01 H4 hinge exon; 1-36 for IGHG2*01 and IGHG4*01. 
d: The numbering in brackets corresponds to CHS. 

http://www.imgt.org/
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Supplemental Table S3: Validation of IGHG1, IGHG2, IGHG3 and IGHG4 gene amplification according to IGHG gene specific codons 

IMGT Nt 
numbering c 

 AA numbering  Contigs a  Samples b 
 IMGT c EU d  IGHG1 IGHG2 IGHG3 IGHG4 IGHGP  IGHG1 IGHG2 IGHG3 IGHG4 IGHGP e 

CH2 exon     5 (5) 6 (8) 19 (57) 4 (4)        
1.6-3.6  1.6 231  gca gca gca gca aca      no aca 
1.5-3.5  1.5 232  cct cca cct cct act   cca   no act 
1.4-3.4  1.4 233  gaa --- gaa gag gaa   ---  gag f  
1.3-3.3  1.3 234  ctc cct ctc ttc ccc   cct  ttc no ccc 
1.2-3.2  1.2 235  ctg gtg ctg ctg ctg   gtg    
1.1-3.1  1.1 236  ggg gca gga ggg ggg   gca gga   
4-6  2 238  ccg ccg ccg cca ccg     cca  
16-18  6 242  ctc ctc ctc ctg ctc     ctg  
40-42  14 250  acc acc acc act acc     act f  
43-45  15 251  ctc ctc ctt ctc ctc    ctt   
43.2-45.2  15.2 253  atc atc att atc atc    att   
64-66  22 260  aca acg acg acg acg  aca     
88-90  30 268  cac cac cac cag cac     cag  
118-120  40 276  aac aac aag aac aac    aag   
130-132  44 280  gac gac gac gat gac     gat  
244-246  82 291  ccg cca ccg ccg ccg   cca    
253.1-255.1  85.1 301  cgt/cgg g cgt cgt cgt cat      no cat 
283-285  95 312  gac gac gac gac aac      no aac 
292-294  98 315  aat aac aac aac aac  aat     
340-342  114 329  cca cca cca ccg cca     ccg  
343-345  115 330  gcc gcc gcc tcc gcc     tcc  
346-348  116 331  ccc ccc ccc tcc ccc     tcc  
CH3-CHS exons               
1-3  1 345  gaa gaa gaa gag gaa     gag  
34-36  12 356  gat/gag h gag gag gag aag      no aag 
37-39  13 357  gag gag gag gag ---      no deletion 
58-60  20 364  agc agc agc agc acc      no acc 
85-87  29 373  tat tac tac tac tac  tat     
112-114  38 378  gcc gcc/tcc i gcc gcc acc      no acc 
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250.4-252.4  84.4 401  gac gac gac gac aac      no aac 
328-330  110 431  gct gct gct gct ggt      no ggt 
373-375  125 445  ccg ccg ccg ctg ccg     ctg  
 

Number of alleles for each IGHG gene (and between parentheses number of sequences) is shown below the four IGHG functional genes (IMGT Alignments of alleles, 

IMGT Repertoire, http://www.imgt.org) (3); specific codons in bold. 
a : sequence compilations of 5 IGHG1, 6 IGHG2, 19 IGHG3, 4 IGHG4 and 2 IGHGP alleles according to IMGT® http://www.imgt.org. 
b : contigs results for the 10 samples under study (AS50, NP49, PA01, PA07, PA09, PA16, PA31, PA42, PA45 and PA48). 
c : Nucleotide (Nt) and amino acid (AA) numbering according to IMGT® http://www.imgt.org, IMGT unique numbering for C-DOMAIN (2, 25). 
d : amino acid EU numbering according to IMGT® http://www.imgt.org (23). 
e : verification of the absence of IGHGP amplification 
f : this specific codon was not validated in several cases (CH2 g3.4>a and CH2 t42>c), see Table 5 for more precisions. 
g : cgt for all IGHG1 except for IGHG1*01 (cgg). 
h : gat for all IGHG1 except for IGHG1*03 (gag). 
i : gcc for all IGHG2 except for IGHG2*06 (tcc). 

http://www.imgt.org/
http://www.imgt.org/
http://www.imgt.org/
http://www.imgt.org/
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Supplemental Table S4: Decision tree reading for IGHG nucleotide sequences with the representation of the CH2 and CH3-CHS polymorphisms 
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Supplemental Table S5: Discriminatory nucleotide and/or AA positions along the alignment of Homo sapiens IGHG2 alleles, including the 5 (exon) IGHG2 novel alleles 

GenBank Accession N° IMGT allele name     CH1 exon  CH2 exon  CH3-CHS exon 
    IMGT UNa  19 82 92 95 96  35 45.1 91 92  38 81 117 

J00230 IGHG2*01 F 
 AA  A P P N F  P V V V  A T T 
 gDNA  gcc cca ccc aac ttc  ccc gtg gtt gtg  gcc aca acg 

Z49802 IGHG2*01 F 
 AA  

No data 
         

 gDNA   --- --- --- ---  --- --- --- 

AJ250170 IGHG2*02 F 
 AA    T     M       
 gDNA  --g --g a-- --- ---  --- a-- --c ---  --- --- --a 

Z49801 IGHG2*02 F 
 AA  

No data 
  M       

 gDNA   --- a-- --c ---  --- --- --a 

AF449616 IGHG2*03 F 
 AA                
 gDNA  --g --- --- --- ---  --- --- --- ---  --- --- --- 

AF449617 IGHG2*04 F 
 AA                
 gDNA  --g --- --- --g --g  --- --- --- ---  --- --- --- 

AF449618 IGHG2*05 F 
 AA                
 gDNA  --g --- --- --- ---  --- --- --- ---  --- --g --- 

AL928742 IGHG2*06 F 
 AA             S   
 gDNA  --g --g --- --- ---  --- --- --c ---  t-- --- --a 

KX670549 IGHG2*07ib   AA  
No data 

    L     
  gDNA   --- --- --c c--  --- --g --- 

KX670550c IGHG2*08ib   AA  
No data 

         
  gDNA   --- --- --c ---  --- --- --- 

KX670551c IGHG2*08ib   AA  
No data 

         
  gDNA   --- --- --c ---  --- --- --- 

KX670552 IGHG2*09ib   AA  
No data 

         
  gDNA   --- --- --c ---  --- --g --- 

KX670553 IGHG2*10ib   AA  
No data 

         
  gDNA   --t --- --c ---  --- --g --a 

KX670554 
 

IGHG2*11ib 
 

  AA  No data 
 

         
  gDNA   --- --- --c ---  --- --g --a 
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a: IMGT Unique Numbering, according to IMGT® scientific chart (http://www.imgt.org). 
b: the denomination of IGHG2*07*08*09*10*11 alleles is followed by “i” to signify that this denomination is in process and not yet formalized in IMGT® repertoire. 
c: KX670550 and KX670551 sequences are different in the intron between the CH2 and CH3-CHS exons. 

F: functional. AA: amino acid. gDNA: genomic DNA. 

No letter at AA position indicates identical amino acid in comparison with IGHG2*01. Dashes at gDNA position indicate identical nucleotides in comparison with allele 

IGHG2*01. Nucleotide and amino acid changes (for a given codon) are indicated in bold letter. 

http://www.imgt.org/
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Supplemental Table S6: Discriminatory nucleotide and/or AA positions along the alignment of Homo sapiens IGHG4 alleles, including the 4 IGHG4 alleles newly identified 

      CH1 exon  CH2 exon  CH3-CHS exon 
GenBank Accession N° IMGT allele name   IMGT UNa  3  1.4 14 91 92 108  11 81 88 89 100 117 

K01316 IGHG4*01 F  AA  S  E T V L N  Q T R L N T 
 gDNA  tcc  gag act gtc ctg aac  cag acg agg cta aat aca 

AJ001563 IGHG4*02 F  AA  No data     V         
 gDNA   --- --- --- g-- ---  --- --- --- --- --- --g 

AJ001564 IGHG4*03 F  AA  No data          K    
 gDNA   --- --- --- --- ---  --- --- -a- --c --c --g 

AL928742 IGHG4*04 F  AA                
 gDNA  --g  --- --- --- --- ---  --- --- --- --c --- --- 

KX670555 IGHG4*05ib   AA  No data    I  H  R      
  gDNA   --- --- a-- --- c--  -g- --a --- --c --- --- 

KX670556 IGHG4*06ib   AA  No data    I  H        
  gDNA   --- --- a-- --- c--  --- --- --- --c --- --- 

KX670557 IGHG4*07ib   AA  No data              
  gDNA   --a --- --- --- ---  --- --- --- --- --- --- 

KX670558 IGHG4*08ib   AA  No data              
  gDNA   --a --c --- --- ---  --- --- --- --- --- --- 

 
a: IMGT Unique Numbering, according to IMGT® scientific chart (http://www.imgt.org). 
b: the denomination of IGHG4*05*06*07*08 alleles is followed by “i” to signify that this denomination is in process and not yet formalized in IMGT® repertoire. 

F: functional. AA: amino acid. gDNA: genomic DNA. 

No letter at AA position indicates identical amino acid in comparison with IGHG4*01. Dashes at gDNA position indicate identical nucleotides in comparison with allele 

IGHG4*01. Nucleotide and amino acid changes (for a given codon) are indicated in bold letter. 

 

http://www.imgt.org/


15 

 

Supplemental Figure 1: MS/MS fragmentation of the peptides allowing assignment of two distinct IGHG3 AA alleles for the same NP49 sample 
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Supplemental Figure 2: MS/MS fragmentation of a putatively new IGHG4 peptide identified in two distinct samples of purified IgG 

 


