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Supplementary Figure 1 – Antigens of the ABO blood group system. A and B 

trisaccharides, which are commonly used in structural studies 1-3, are indicated with orange 

circles. A antigen differs from B antigen only by one substituent at C2 of the terminal 

galactose.  



 

 

Supplementary Figure 2 – IgG3- and IgG1-triggered agglutination of papain-treated erythrocytes. 

Purified isotype variants of O10 and M18 were gently mixed with 0.45% (haematocrit) suspension of 

papain-treated group B erythrocytes for 20 min. The agglutination was evaluated using a microscope. 

The papain treatment reduces the negative charge of the erythrocyte surface. Thus, papain-treated 

erythrocytes can be agglutinated by IgGs. All generated recombinant IgG antibodies agglutinated 

group B erythrocytes, which proved that they retained the ability to bind the antigen after isotype 

switching. Representative results of two independent experiments. Scale bar – 200 μm.  



 

Supplementary Figure 3 – Multisequence alignment of M18 isotype variants. The 

alignment was done using Clustal-omega 1.1.0 4 and manually corrected according to the 

previously published alignment 5. Sequences are colored by conservation. The red frame 

indicates the upper hinge region. The cysteine residues involved in the first disulfide bond 

between heavy chains are highlighted in red. 

  



 

Supplementary Figure 4 – Expression of J chain in Sp2/0 and hybridoma cell lines 

producing O10, Q6 and M18 antibodies. RNA was isolated from the cells and transcribed 

into cDNA using M-MLV reverse transcriptase (Promega) according to the manufacturers’ 

instruction. Then PCR was performed with primers specific to IgJ transcript and EF2, a 

housekeeping gene. MEF – mouse embryonic fibroblasts, negative control. Representative 

result of two independent experiments.  

IgJ specific primers: for TGTAACAGGTGACGACGAAGC 

rev GGGGAGGTGGGATCAGAGATA 

EF2 specific primers: for GCGGTCAGCACAATGGCATA 

   rev GACATCACCAAGGGTGTGCAG 

 

  



 

Supplementary Figure 5 – IgMs and IgG3 production efficiency. a – Cell line productivity 

presented in two different units. Molecular masses of IgM and IgG3 are 970 kDa and 150 

kDa, respectively. b – Cell line doubling time calculated for the logarithmic growth phase. 

Bars in a and b present mean values from three and two independent experiments, 

respectively. Error bars correspond to SD. 

Determination of cell line doubling time 

The doubling time of each cell line was calculated according to the protocol developed by 

Murhammer 6. 

Analysis of cell line productivity 

Hybridoma cells in mid-logarithmic growth phase were seeded at a density of 2.5×104 

cells/ml and cultured for 72 h. Then the cultures were harvested, the cells were counted using 

a hemocytometer and their viability was determined using trypan blue exclusion. The 



antibody concentrations in the collected culture media were measured using ELISA. To 

calculate the cell line productivity we made two assumptions, consistent with our 

experimental observations: (i) cells constantly produce similar amounts of antibody, and (ii) 

cells divide at a steady rate. The number of cells L in time t after the culture inoculation is 

expressed by the formula: 𝐿 = 𝐴 × 2
𝑡

𝜏, where A refers to the initial cell number and τ is the 

doubling time. An integral of the function ∫𝐴 × 2
𝑡

𝜏 𝑑𝑡 =
𝐴

𝑙𝑛2
× 2

𝑡

𝜏 equals the cumulative cell 

lifespan expressed in [cell×h] unit. To calculate the cell line productivity, the amount of 

antibody was divided by the above-described integral. The productivity was expressed as a 

quantity (pg or amol) of antibody produced by a single cell per time unit (h). 

  



 

Supplementary Figure 6 – Comparison between sets of proteins present in FBS and a ht-

BSA sample. Coomassie Brilliant blue staining of the blot used for the western blotting 

analysis of IgM fragmentation (upper panel of Fig. 4c in the main article). The arrow indicates 

the band corresponding to serum albumin.  
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