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Outlook

Metabolic 2-Step Labeling in Living Cells Synthesis of the TriPPPro Reporter

Reagents and conditions: a. 4.8 eq. pyridine, 4.4 eq. POCl3, 2.0 – 2.8 eq. H2O, MeCN, 0 °C, 2.5 – 3.0 h, b. 12 mol% tri(2-furyl)phosphine,

5.4 mol% Pd2(dba)3, 15 mol% CuI, 7.0 eq. Et3N, 1.4 eq. pent-4-yn-1-amine, DMSO, 50 – 65 °C, 1.0 – 1.5 h, c. 1.2 eq. 2TCOa-NHS, 3.5 eq. Et3N,

DMSO, rt, 1 h, d. (i) 1.0 eq. bis[C9AB]-pyrophosphate, 5.0 eq. TFAA, 8.0 eq. Et3N, 0 °C – rt, 15 min, (ii) 5.0 eq. Et3N, 2.5 eq. NMI, DMF, rt,

15 min, (iii) 0.42 – 0.50 eq. monophosphate, rt, 2 h.

Live-Cell Imaging of Cellular DNA and RNA 

Conventional EU (CuAAC)

TriPPPro approach (iEDDA)
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Hoechst CyS-Tz Merge
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λabs = 370 nm
λem = 466 nm
laser line = 405 nm

F2AzC-YPyTz

λabs = 449 nm
λem = 534 nm
laser line = 488 nm

CyS-Tz

Validation of the Labeling Concept
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Hoechst AlexaFluor™ 488 Merge
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Labeling of  HSV-1 Infected Vero Cells

Hoechst AlexaFluor™ 488 Merge
mCherry-VP26
(capsid protein)
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SPY650-DNA F2AzC-YPyTz
mCherry-VP26
(capsid protein) Merge
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condensate growth
& fusion

Workflow for wash-free labeling of nucleic acids in cells.
Fluorogenic coumarin-tetrazine conjugate allows visualization of

genomic DNA in Vero cells.

Charged, double-fluorogenic cyanine-styryl-tetrazine conjugate

enables labeling of cellular RNA.

Labeling specificity proven by

co-localization of the reporter

signal with Hoechst (DNA),

antibody-stained rRNA, and

MitoTracker-stained mtRNA. TriPPPro approach enables live vDNA visualization in intranuclear HSV-1 replication compartments.
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Hoechst CyS-Tz MergerRNA

V
eh

ic
le

2T
C

O
a

-C
TP

Fi
x

ed
-C

el
lR

N
A

 Im
a

g
in

g
o

f
u

n
in

fe
ct

ed
V

er
o

 c
el

ls

Hoechst CyS-Tz MergeMito Tracker Deep Red™
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Highly modular, low toxicity SPIEDAC based triphosphate pronucleotide (TriPPPro) approach outperforms

conventional CuAAC based labeling regarding labeling efficiency, being compatible with living cells.
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Project-Relevant Own Work

• Robust, modular, low toxicity approach for live-cell labeling of DNA and RNA 

• Successful transfer to virus-infected system

• Compartment permeability as key factor for fluorescent probes


