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Novel fermentation system for protein production and label
incorporation for structural genomics
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Introduction Rasults
Isotapic labelling of proteins, epeessed in £ colfis & routine method in NMR supported structral qenomics Most widespread is : ) st ; ’
: Gl i L i o< lkce 1IC. 5N andior 2 Recombinant protein from the biomass of the 4 set ups was purified via His-tag (see SDS-PAGEs)  Resulting protein
e ffaing cuffure an rintmal el M3 incuuding reqlaed liotopes e VL, Y anior 3 preparations were analyzed by Maldi and NMR-spectroscopy. Since the process was nol optimized the duration of
Beside manpower the costs for Isotopes are the most expensive factor of that process. The literature given left hand side comprise expression far the nendeuterated set ups was unfortunately oo long to get the highest yields (Table 1, vessel 1-3) But
the effort to reduce the amount of isotopes for protein labelling in the case of the “NH sample 80 mg of protein were purified from a 160 ml high @/l density alture by 8 h of
Ross et al. have introduced a fermentation strateqy: biomass Is generated in an unlabelled batch phase (3 | defined medium) and induction (Table 1, vessel 4)
protein induction starts in & carbon-limited fed batdh process with BC-glucose The deuterated set up is the most aitical one, therefore we expect at least 80 myg protein after protocol optimization for
According to the needs of strucural genomics DASGIP developed a migo fermentation system (DASGIP's fadbatch-pro®) to all Iabeling pattern Table 2 compares the isotope costs for shaking ature versus fed batch pra® system for
cultivate up 1o 16 variants in parallel with that cost effective strategy experimental yields and extrapolated cnes
The base unit consists of four 200 ml fermentation vessels (160 ml medium) with a sophisticated controd unit allowing a high duration of batch duration of
degree of a tization (see scn hots and fe ion data) Table 1 phase in [h] / expression in [h] /
We have tested that novel high cell density fermentation system for growth and protein produdion of £ cafBL2T In a proof of vessel op of isotop end OD §0gnm | end OD 800nm yisid in mg
principle experiment we have expressed a 14 kDa human protein domain under control of a 15 promaoter in four isatopic variants ( 1 wia 219 £1_2 e
untabelled, 1N, 1SNIC, 1SNEH) 2 5N 179 20/_11 211_28 36
15y 13,
The maln ailture starts with ghyceral as sole carbon source After depletion of glyceral (see graph 2, DO peak) the labelled feed : ‘5: J ]: 1 ;’??;C:I?nl ;::'111 ?::';: :
with 1C-glucose and Mh-{NH J,50, is triggered followed by indudtion U 8 = =.
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Table 2 isctopes per €/mg isctopes | (related to yield
% isctopes | M3 yield inmg /1 protein per set up af 80 mg)
g wio
g TN 1 25 0,5 38 1 (0,5)
3 A 191 16 |12 | s80 0 M
g BN I 2H 2nm 20 14 90 1
2
g
: g SD5-PAGE Analyses of Exprassion and MALDI NMR Spectroscopy
- B Metall Chelate Purification (1 vhoke ool
%E o axiractf 2 soluble proteins)
. %
E% o 14252 Da il
Eg 2
e B
£ 1
zZ3 = e
82 g
% 8
82 = X, > well folded protein
47 B 3 i
8 5 g 4 14420 0a
e . mm 3 92 % label
w g vy N ;‘I -
5§ % -
s ¢ ===
£2 § =y i iy
g-: g ] Hsc
—EE = M1 2 flow through / fractions
3¢ § ik
af T = : = -
g g x S N 15010 D4
£ g _E v a5 5 % label » |zbeling degree suitable for
£z ZS . Ll NMR structural analysis
8 = G 1 e Rat Linvumplor Craph 1 Dsaived Dryge | Setuiraie Feed - e EL
Lg .= el ;
%E ; § , M B
§ E_%g‘ " 1 2lowthrough M fractions - B 1opedrael
Bt " e e L AL UFY el
58872 K‘: | “NH : 15021 Da i) | 1N _u-mim..w[sa
cEZE u 3 lrotaisked L 1 |
iz | 1] = = . W i
S5 " —_— L duenel
§gas | v ‘ j —— .
;E £t ) % well deutesated protein
3§E E 1 2 flow thrcugh / fractions M
ol
£538
Oesx
e
EL v
£%23 Summary / Outlook
HR o=
;’;;:& FE, The presented novel micro fermentation system proved to be suitable for the use in structural genomics for following reasons:
."‘E £
g;. &5 »  eventhough the process hasn't been optimized with respect to induction point and duration we achieved promising results for labeling and yield;
252G
SEE5 >  dissolved oxygen (DO) based feeding approves the quantitative utilization of the most expensive isotope 1C-glucose;
£8d Yy
= §‘§ »  moderate costs for "M and '*C isotopes; extremely low costs (1/10) in case of deuteration (increasing importance for NMR-targets larger than 20 kDa);
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E‘ﬁfz S % ideal for medium or low expressed proteins and for expression under weak and tight promotor control;
Eo gL
2‘3“_ £ » 16 vessels provide a broad spectrum of possibilities for
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