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Protein fluorination Translation to biomolecules

Precise chemical modification of biomolecules allows introduction of new unnatural moieties that can serve as Use of excess of NaTFMS/TBHP allowed short reaction times at low concentration (~uM). Optimization of conditions
chemical probes. Among them, fluorination offers a unique opportunity to study biomolecules and decipher the (reactants loading, time, temperature etc.) enabled preparation of constructs at desired fluorination level.
underlying biology with ‘zero-background’ 19F_.NMR. Radical-based approaches well suit this purpose as they

proceed under ambient conditions with great operational simplicity. We wondered therefore, if we can use native NaTFMS 200 eq
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We chose well known pair: sodium triflinate (NaTFMS)/tert-butyl hydroperoxide (TBHP) as a suitable radical 1xTrp - PanC 2xTrp - Myoglobin 6xTrp - Lysozyme
generating system which competitive reactivity was investigated on a small molecule model - free amino acids. MW = 34066 MW = 16951 MW = 14305
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504 MS and NMR experiments were used to elucidate modification sites. In all cases tryptophans were dominant

modified residues as indicated by MS/MS fragmentation of tryptic peptides and chemical shift of collapsed peaks in

op o o o . . . 1F NMR spectra to that of the small molecule model. Below data for trifluoromethylated myoglobin.
'9F NMR screen of competitive reactivity of - CF; with amino acids P y yo9

'"F NMR spectra of different forms of trifluoromethylated myoglobin

. NaTFMS 10 eg . CF3-Trp b =1 Hz
CF ’
H3N 4R TBHP 2.5 eq _ H3N,RCF3 b = 15 Hz
) :\l: 1 M NH4O0Ac pH 8 or pH 6 ) :\l:
o 0 rt, 48 h o 0
equimolar mixture of Peptide mixture
reactive AA substrates in 2M urea
T10M vurea
Native

.54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67 -68 -69 -70 -71 -72

OH
N\ Tryptic digest LC-MS/MS
CF N
S’ 3 CF3 CF3 CF3 8 100 - T 87120 yu-H2O"
- g()_: 458.19 782.10 A2 K5 061 9D 9 A0V D\%4HD4b
5 80 %443 GLSDGEWQQVLNVWGK
c 704 ' CF CF3
1.5% 3.7% <1% <1% FIE o e =
0.9% <1% <1% 1% S 50 78541 _113968 68 139371 b13 (1494.7) y3(458_.2’
Q 40- A0 . o b10 (1168.5) | y5 (671.3)
‘ ‘ mixtures of mono/di 2 0] o neess  GodR Teirs a7 (785.4) | y8 (1011.5)
modified regioisomers % 20 - ."l. be y9 (1139.7)
, & O P e} 10(1393.7)
\ \ 500 1500
CF3-His ' CF3-His
CF3-Cys
@
CF3-Phe / CF3-T f f O d
3-Phe / CFg-Tyr | Proof-of-concept PrOF studies
H 8 -
P - T N S Fluorinated proteins were studied in PrOF experiments: qualitatively - denaturation of myoglobin and quantitatively -
pPH6 - ' l e ettt A b 'L" ll—lL-‘: _ l' e —— determination of the binding constant of a ligand for lysozyme.
-42.0-42.5 -57.0-57.5-58.0-58.5-59.0-59.5-60.0-60.5-61.0-61.5-62.0-62.5-63.0-63.5-64.0-64.5 -65.0 . ) Protein ob d i d bindi
Changes in protein fold rorein observed liganda binding
19 (ppm) 0.06
E .
& =
© Higher selectivity for Trp in lower pH 6 (k,,; >~30-fold) potentially due to reduced _?:_’ 004 |
reactivity of protonated His residues <
©
o
© Main side reaction was oxidative dimerization of Cys without trifluoromethylation € oozl ~ (20£18) uM
£
o Conclusion: in the absence of free Cys, strongly chemo- and regio- Trp-selective <
trifluoromethylation might be possible in proteins ooo b o . . ...
0 250 500 750 1000 1250 1500

Berberine concentration (UM)

Acknowledgements

The ISOTOPICS project has received funding from the European Union’s Horizon 2020 research and innovation programme under the Marie Sklodowska-Curie grant agreement N°675071



