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Si-Click - (Copper-free) Click Chemistry

Mounting labels on proteins in
intact cells allows observing and
tracking them in their natural

powerful tool for studying cell
biology and developing drugs.
Nowadays, a large variety of |
approaches exists for protein
labeling — differing in size of
modification, general scope, as
well as the ease of usability and

exchangeability. | é..._N;N“;N
A major drawback of many

genetically encoded tags repre-

sents their large size which can W o

be overcome by making use of e

the fascinating potential of
specifically labeling single
amino acid residues with small
molecule dyes. A set of
genetically encodable unnatural
amino acids (UAAs) is now
commercially available from
SiChem* allowing for biocom-
patible and even bioorthogonal site-specific
labeling of proteins with (fluorogenic) dyes.

The new L-lysine-based compounds have
(bi)cyclooctyne, (trans)-cyclooctene or
propargyl units that can be grafted into proteins
— amongst other of E. coli and mammalian
cells. Copper(l)-catalyzed (CuAAC) click
chemistry between azides and linear alkynes
as well as the two most potent representatives
of in vivo bioorthogonal chemical reactions,

* Licensed from EMBLEM (WO 002012104422 Al)
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Orthogonality and cross-reactivity of SPIEDAC and SPAAC reaction with
fluorogenic tetrazine (Tet) - and azide-functionalized dyes (T.Plass)

SPIEDAC: Strain-Promoted Inverse Electron-Demand Diels-Alder Cycloaddition
SPAAC: Strain-Promoted Alkyne-Azide Cycloaddition

SPAAC and SPIEDAC, can be used to
efficiently and rapidly attach fluorophores
conjugated to azide and tetrazine moieties,
respectively. Due to the modularity of the
technique, any imaginable probe fused to
azide or tetrazine can be attached to any
protein modified with a corresponding
unnatural side chain with the maximum
freedom of placement within the protein under
investigation.




The following Unnatural Amino Acids (UAAs) are available from SiChem:

endo-BCN

SC-8014

exo-BCN

SC-8016

SCO

SC-8000

TCO*A

SC-8008

TCO4-AX

SC-8004

TCO4-EQ

SC-8060

CypK (CP)

SC-8017
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https://shop.sichem.de/en/click-chemistry/sc-8014.html
https://shop.sichem.de/en/click-chemistry/sc-8016.html
https://shop.sichem.de/en/click-chemistry/sc-8000.html
https://shop.sichem.de/en/click-chemistry/sc-8008.html
https://shop.sichem.de/en/click-chemistry/sc-8004.html

Which UAA do | need for my experiments ?
Reaction scheme for choosing the right UAA:
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Preparation of stock solutions for protein expression experiments

For standard experiments in E. coli, a final
UAA-concentration of around 1mm is
sufficient for optimal protein expression.
Ideally, the UAA is added from a 100 mm
stock solution in 0.2m NaOH after
inoculation and initial growth of the cell culture
(at around ODggg 0.2-0.4). One-time addition
of UAA is sufficient. If necessary, the volume of
0.2M NaOH can be neutralized by adding
equal amounts of 0.2 M HCI to maintain exactly
the same buffer capacity of the growth
medium.

For experiments in mammalian cells (HEK
293, U20S, HelLa Kyoto etc.), a final UAA-
concentration of around 250-500um is
sufficient for optimal protein expression.

UAAs can be added from a 100 mm stock
15% (vol/vol) DMSO /0.2 M NaOH

(if necessary: neutralization with equal
amounts of 0.2 m HCI)

Freshly before adding to cells:

Prepare a 1:4 dilution into 1M HEPES

(™ 25 pM). Use this dilution immediately, and
do not store !

Further dilute to

1 mM for E. coli-experiments (1:25) or to

250 uM for cell-experiments (1:100)

However, the usage of small aliquots is
recommended.

Please note that for synthetic reasons, some
UAAs are delivered as free acid or salt (e.g.
HCI, formic acid).

To speed up the process of dissolving,
measures such as ultrasound, vortexing,
overhead shaking, warming to 37° C etc. can
be applied.

All UAAs stock solutions can be stored
at -20° C up to several months.

-

» stock solution:
» final conc.: E. coli: 1mm

» final conc.: mam. cells:  250-500 pm

» storage:
-

100 mM in 15% (vol/vol) DMSO / 0.2 m NaOH

at - 20° C up to several months




References

Articles

D. P. Nguyen, J. W. Chin et al.: JACS 2009, 131, 8720 // doi.org/10.1021/ja900553w (SC-8002)
S. Hancock, J. W. Chin et al.: JACS 2010, 132, 14819 // doi.org/10.1021/ja104609m (SC-8002)
S. Greiss, J. W. Chin, JACS 2011, 133, 14196 // doi.org/10.1021/ja2054034 (SC-8002)

S. Milles, E. A. Lemke et al.: JACS 2012, 134, 5187 // doi.org/10.1021/ja210587q (SC-8002)

T. Plass et al.: Angew. Chem., Int. Ed. Engl. 2012, 51, 4166 // doi: 10.1002/anie.201108231
(SC-8000 / SC-8004 / SC-8005)

K. Lang, J. W. Chin et al.: JACS 2012, 134, 10317 // doi.org/10.1021/ja302832g
(SC-8004 / SC-8016)

A. Borrmann et al.: ChemBioChem 2012, 13, 2094 // doi: 10.1002/chic.201200407 (SC-8014)

Jie, Shang Jia et al.: Nature Chem Biol. 2014, 10: 1003 // doi.org/10.1038/nchembio.1656
(SC-8008)

Ivana Niki¢ et al.: Nature protocols 2015, 10 (5): 780 // doi: 10.1038/nprot.2015.045
(SC-8000 / SC-8005 / SC-8008 / SC-8014 / SC-8016)

Peng, Tao; Hang, Howard C.: JACS 2016, 138(43), 14423 // doi.org/10.1021/jacs.6b08733
(SC-8004 / SC-8008 / SC-8014 / SC-8016 / SC-8017)

Sakin et al.: Cell Chem Biol 24, 635, May 18, 2017 // doi.org/10.1016/j.chembiol.2017.04.007
(SC-8014 / SC-8016)

Neubert et al.: Angew. Chem. Int. Ed. 2018, 57, 16364 // DOI: 10.1002/anie.201808951
(SC-8008)

Jan-Erik Hoffmann et al.: Biochemistry 2018, 57, 4747 // DOI: 10.1021/acs.biochem.8b00397
(SC-8028 / SC-8034)

L. Jakob, et al.: Biochem. Biophys. Rep 17 (2019) 1 // doi.org/10.1016/j.bbrep.2018.10.011
(SC-8008)

Gerti Beliu et al.: COMM. BIOLOGY (2019) 2:261 // doi.org/10.1038/s42003-019-0518-z
(SC-8008)

C. D. Reinkemeier et al.: Science 363, eaaw2644 (2019) // DOI: 10.1126/science.aaw2644
(SC-8000)

Anandi Kugele et al.: ChemBioChem 2019, 20, 2479 — 2484 // DOI: 10.1002/cbic.201900318
(SC-8000 / SC-8008)

Robert Serfling et al.: ACS Chem. Biol. 2019, 14, 1141 // DOI: 10.1021/acschembio.8b01115
(SC-8008)

Birthe Meineke et al.: Cell Reports 31, 107811, 2020 // doi.org/10.1016/j.celrep.2020.107811
(SC-8008 / SC-8016 / SC-8017)

Reviews

C. C. Liu et al.: Annu. Rev. Biochem. 2010, 79, 413 (review)
doi: 10.1146/annurev.biochem.052308.105824

L. Davis et al.: Nat. Rev. Mol. Cell Biol. 2012, 13, 168 (review) // DOI: 10.1038/nrm3286

K. Wang, W. H. Schmied, J. W. Chin, Angew. Chem., Int. Ed. Engl. 2012, 51, 2288 (review)
doi: 10.1002/anie.201105016

N. Hino et al.: Meth. Mol. Biol. 2012, 794, 215 (methods) // doi: 10.1007/978-1-61779-331-8 13

S. Tyagi, E. A. Lemke, Methods Cell Biol. 2013, 113, 169 (methods)
doi: 10.1016/B978-0-12-407239-8.00009-4

S. Milles, E. A. Lemke, Bioessays 2013, 35, 65 (methods)

Alexander R. N6dling et al., Essays in Biochemistry (2019) 63 237-266
doi.org/10.1042/EBC20180042
For purchase orders please go

to our online shop www.sichem.de or
send us an e-mail (info@sichem.de)
or fax (+49-421-2208-226)

For any further questions,

don’t hesitate contacting us !
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