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Fig. S1. Cloning scheme of plasmids containing a tRNACUA/RSpAzF pair and b Fab/IgG heavy and light 

chains using GoldenPiCS. Backbone 1 (BB1) carried either promoter (fusion sites 1 and 2; green 

arrows), recombinant gene (fusion sites 2 and 3; blue and yellow arrows), or terminator (fusion sites 3 

and 4; gray arrows). Three tandem copies of SUP4-tRNACUA were generated in a single BB1 assembly 

from PCR products carrying custom fusion sites (FS) in overhangs in BsaI/T4 mediated 

restriction/ligation as shown above BB1_3x SUP4-tRNACUA.  In the case of Fab/IgG with the amber stop 

codon at the position Y173 in the light chain, a custom fusion site (black and grey boxes) was created 

to replace 5’ TAC of Y173 to 5’ TAG as shown in the insert above BB1_LC. Overhangs of the PCR 

product carried recognition sites for BsaI (white boxes) for BB1 assembly. BB1s were assembled into 

BB2s containing fusion sites 1 and 4 flanked by the fusion sites A and B or B and C in BbsI/T4 mediated 

restriction/ligation. BB2s carried single expression cassettes and were assembled into BB3s with fusion 

sites A and C to accommodate two expression cassettes. Details about the fusion site choice were 

elaborated by [1]. The figure was generated on Biorender.com. 
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Fig. S2. SDS-PAGE with silver staining (left) and western blot (right) analysis of the supernatants from 

the screenings: a Fab and b IgG producing strains. Two biological replicates of each strain were used 

for the analyses and one of each was used for the reduced protein analysis (DTT "+" wells). The protein 

ladder was loaded in the first well, and the corresponding protein standards were loaded in the second 

well. The pre-pro-MF secretion signal is abbreviated as "ppM" and the pre-Ost1-pro-MF as "pOpM".  

The green bands show the heavy chain and the red ones the light chain. Due to the high standard 

concentration, in-gel fragmentation is observed. 
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Fig. S3. Feeding strategy for methanol-inducible fed-batch bioreactor cultivations. A defined minimal 

medium containing 2% glycerol is used in the batch phase, where cells generate biomass before 

methanol induction. Upon total glycerol consumption, cells are slowly fed with 50% glucose (blue line) 

for eight hours, after which the glucose feed slows down and 100% methanol (red line) is slowly added 

to pre-condition the cells. This co-feed phase takes 18 hours. The last cultivation phase takes three 

days and only 100% methanol is slowly fed to the cells. 
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Fig. S4. IgG and IgGpAzF titers (bars) and yields (lines) produced by the KAR2 and LHS1 co-

overexpressing strains during the methanol induction phase of fed-batch bioreactor cultivations. The 

yields were calculated as the amount of protein per yeast dry mass (YDM). Mean values above the bars 

were calculated from three technical replicates for IgG samples and one technical replicate from three 

bioreactors for the IgGpAzF samples. Error bars represent standard deviations and are not shown for the 

yields to avoid graph crowdedness. 
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Fig. S5. a SDS-PAGE with silver staining and b western blot of supernatants from the fed-batch 

bioreactor cultivations of the IgG and IgGpAzF producing strains. The cultivation medium for IgG 

production did not contain pAzF (marked with minuses), while the media for IgGpAzF production contained 

1 mM pAzF (marked with pluses). The first and the last lane contain the protein ladder. The lane with 

the commercial trastuzumab standard is labeled with "St" and the numbers are the sample numbers. 

The red bands show the light chain (LC), while the green bands show the heavy chain (HC). The main 

fragmentation products are assigned on the right. 
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Fig. S6. Analysis of selected fractions after IgGpAzF and IgG purification by size-exclusion 

chromatography. a SDS-PAGE with silver staining and b western blot. One microgram of total protein 

was loaded in each well so the band intensity does not reflect the relative protein amounts in the 

samples. The first and the middle lane contain the protein ladder. The lane with a commercial 

trastuzumab standard is labeled with "St". The red bands show the light chain, while the green bands 

show the heavy chain. 

 

 

Fig. S7. Deconvoluted MS spectra of the reduced IgGpAzF a, b and IgG c, d and treated with PNGase 

b, d. The molecular weight of the light chain without pAzF is 23443.1 Da and 23468.1 Da of the pAzF-

carrying variant (in the gray box). The molecular weight of the unglycosylated heavy chain is 49284.65 

Da (in the golden box). 
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