Supplementary Online Information for

Maximizing detergent stability and functional expression of a GPCR by
exhaustive recombination and evolution.

Karola M. Schlinkmann®, Matthias Hillenbrand*, Alexander Rittner', Madeleine Kiinz"?, Ralf
Strohnerz, and Andreas Pliickthun**

Y Department of Biochemistry, University of Zurich, Winterthurerstrasse 190, 8057 Zurich,
Switzerland
2 Sloning group at MorphoSys AG, Lena-Christ-Strasse 48, 82152 Martinsried/Planegg,
Germany

* Corresponding author
3 present address: Institute for Biochemistry and Molecular Biology, Laboratory for Structural

Biology of Infection and Inflammation, University of Hamburg, c/o DESY Bldg. 22a,
Notkestrasse 85, 22607 Hamburg, Germany



Figure S1. The StEP process “ 2 for in vitro shuffling of D03 and M30/ M303. Two different GPCR
templates are used for in vitro DNA shuffling, either DO3 (containing no additional mutation) and
M30 (containing 30 additional mutations) or D03 and M303 (containing 33 additional mutations). The
procedure is illustrated for M30 (1). By using high numbers of very short StEP-PCR cycles (125 cycles;
6 seconds each), the flanking primers are only extended by a few nucleotides (3a - 3c) until
eventually a full-length and chimeric GPCR sequence is generated (3d). By template switching within
the StEP-PCR cycles, mutations from the two templates are combined into one StEP-PCR product
(3d). The StEP-PCR product is then purified from an agarose gel (4) and the flanking restriction sites

are digested (5) for ligation into the expression vector (6).
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(3d) final StEP-PCR product
(4) purification of StEP-PCR product from agarose gel

(5) restriction digest of purified StEP-PCR product

(6) ligation of StEP-library into expression vector

Figure S1.



Figure S2. Detergent-stability in DDM (a) and DM (b) in the ligand-free state. Receptors were
solubilized in DM, and then detergent-exchanged before incubation at elevated temperatures.
Remaining agonist-binding activity was determined after incubation with 15 nM [*H]-NT. Time-
dependent detergent-stability is measured at 4°C in DDM (c) and DM (d). NTS1-7m was constructed

according to °.
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Figure S3. Agonist-bound detergent stability of different mutants in DDM (a), DM (b), NM (c) and
OG (d). Receptors were solubilized in DM, saturated with agonist [*H]-neurotensin and then
detergent-exchanged. Samples were incubated at elevated temperatures and the remaining agonist-

binding activity was determined. NTS1-7m was constructed according to ref °.
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Figure S4. Slonomics® library design. 33 positions of D03 are randomized and both the D03 and the
shift amino acid are represented equally by their degenerate codons (yellow). All positions adjacent
to a randomized position were also represented by all degenerate codons (brown). For illustration,

the codons used for positions 353 to 359 are shown in detail.
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Figure S5. Time-dependence of detergent stability of different mutants with bound agonist in DDM
(a), DM (b), NM (c) and OG (d). After detergent exchange, samples were incubated at 4°C for the
indicated time and the remaining agonist-binding activity was determined. NTS1-7m was constructed

according to ref >,
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Figure S6. Functional expression levels of rNTR1-wt, wt-TTM and NTS1-7m in E. coli. An average of

three independent expressions (20 h at 20°C) is shown.
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Figure S7. Expression (A) and detergent stability (B) of mutant M303 in comparison to D03. (a)
Expression levels of D03 and M303 were analyzed by flow cytometry. The MFI of D03 and M303 are
comparable. Nonspecific binding of BODIPY-NT to cells was measured in the presence of 10 uM
unlabeled neurotensin. (b) Detergent stability of D03 (solid circles), M303 (open squares), and a
randomly chosen StEP-variant MutR (open triangles) is compared in a buffer containing DDM, CHAPS

and CHS (buffer SAB).
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