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Chemistry for Covalent Modification of Endogenous/Native
Proteins: From Test Tubes to Complex Biological Systems
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C Genetically engineered protein modification with bioorthogonal chemistry
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Figure 1. A complementary protein labeling strategy with genetic engineering and bioorthogonal chemistry. The
first step involves the genetic incorporation of a bioorthogonal reactive handle into a protein of interest (POI) in
cells. In the second step, the reactive handle selectively reacts with a designed synthetic probe through a
bioorthogonal reaction. UAA, unnatural amino acid; aaRS, aminoacyl-tRNA synthetase
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(a) “in vitro” construction of semisynthetic biosensor
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Table 1. Summary of Semisynthetic Biosensors for in Situ Analysis

Method

tetracysteine-tag
SNAP-tag

Halo-tag
Snifit

Analyte
Ca2*
72t
Ca2*
H,0,
NO
H,S
K*
HCA inhibitor and Zn**
glutamate
GABA and GABAgR inhibitor
ACh and AChE inhibitor

Binding/sensing module

CaGF (Ca** sensor)
Zn** sensor
Ca** sensor
H,0, sensor
NO sensor
H,S sensor
K" sensor
HCA
iGluR:-S,S,
GB,,

AChE

Modality

fluorescence

fluorescence

fluorescence

FRET

Context

inside cell

inside cell

cell surface

cell surface
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LUCID

LDT
Q-LDT
LDAI

AGD
ligand-probe conjugate

methotrexate

tacrolimus and sirolimus
cyclosporine A
topiramate

digoxin

theophylline

quinine

HCA inhibitor
interaction of FKBP12 and FRB
HCA inhibitor
phosphotyrosine peptide
FR inhibitor

GABA,R inhibitor

B,R inhibitor

FR inhibitor

HCA inhibitor

Hsp90 inhibitor

cpDHFR BRET
antibody fragment
FKBP12

cpCyA

HCA

DIG10.3

antibody fragment
antibody fragment

HCA YF chemical shift
FRET

HCA BFQR

SH2 domain

FR fluorescence

GABA,R BEQR

B,R BEQR

FR fluorescence

HCA

Hsp90

in vitro (paper device)

inside cell
inside cell

cell lysate
cell surface
cell surface

cell surface

inside cell

ACS Sens. 2018, 3, 527-539
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Pre-targeted Imaging of Protease Activity Via In Situ Assembly of
Nanoparticles

Zixin Chen,’ Min Chen," Kaixiang Zhou, and Jianghong Rao*
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Figure 1. Schematic illustration of pre-targeted imaging of enzyme activity based on target-enabled in situ
ligand aggregation.
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