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Fig. S1 Molecular structures of different counterparts.

Table S1 Reaction conditions of different tetrazine-isolated labels dominated by energy transfer to a
dark state (ETDS).

Label Counterpart | Reaction condition Reference
1-1a,b C1 PBS 7.4 Ref. 51t
1-2a-c C1 Acetonitrile (ACN) Ref. S22
1-3a-c C1 PBS 7.4 Ref. 533
1-4a-e Cc2 PBS 7.4 Ref. S44
1-5a C3 PBS 7.4 Ref. S5°
1-6a-e C1 PBS 7.4 Ref. S6°
1-7a-c C4 ACN/Water = 1:1, v/v | Ref. S77
1-8a,b C5 ACN Ref. 588
1-9a-d C1 ACN/Water = 1:1, v/v | Ref. S9°
1-10a-d C3 PBS 7.4 Ref. 51010
1-11a-c C3 PBS 7.4 Ref. S111
1-12a-d C3 Ethanol (EtOH) Ref. S1212
1-13a,b C3 PBS 7.4 Ref. S13°
1-14a C3 PBS 7.4 Ref. 5141
1-15a-f C3 ACN Ref. S15%°




Table S2 Reaction conditions of different tetrazine-isolated labels dominated by internal conversion to
a dark state (ICDS).

Label | Counterpart | Reaction condition Reference
2-1la-e C6 Methanol (MeOH) Ref. S16%6
2-1f-i C3 ACN Ref. S17Y/
2-2a-d C4 ACN/Water = 1:1, v/v Ref. S77

2-3a-d C3 ACN/HEPES = 2/1, vIv Ref. 5188
2-4a-c C4 Spin-coated solid film Ref. S19%
2-5a,b C3 EtOH Ref. 520%°
2-6a C7 ACN Ref. 5212
2-Ta C3 MeOH Ref. 52222
2-7b-e C3 Dimethylformamide (DMF)/Water = 1/1, v/v | Ref. S22%
2-8a,b C3 PBS 7.4 Ref. S13%
2-9a,b C3 Water/dimethyl sulfoxide (DMSO) = 99/1, v/v | Ref. 5232
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Fig. S2 Molecular structures of 2-10a (left) and 2-10b (right).
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Fig. S3 Molecular structures of 2-3a-BCN, 2-11a-BCN, 2-5b-BCN, 2-11b-BCN.



Table S3 Reaction conditions of different tetrazine-isolated labels dominated by photoinduced electron

transfer (PET) or photoinduced charge centralization (PCC).

Label | Counterpart | Reaction condition Reference
3-la-c C3 Chloroform (CF) Ref. S24%
3-2a-j C8 PBS 7.4 Ref. $25%
3-3a-e C1 DMF/PBS = 1/1, viv | Ref. S26%

3-4a C9 DMF/PBS = 1/1, viv | Ref. S27%
3-5a-d C10 PBS 7.4 Ref. 52828

3-5e C3 PBS 7.4 Ref. S28%
4-1a,b C3 DMF/Water = 1/1, v/v | Ref. S22%

4-1b-BCN

Fig. S4 Molecular structure of 4-1b-BCN.

4-2a-AA 4-2a-1SO1 4-2a-1S02

Fig. S5 Molecular structures of 4-2a after reacting with different counterparts.



Table S4 Reaction conditions of different tetrazine-isolated labels with “Matthew Effect” in

aggregation feature.

Label | Counterpart | Reaction condition | Reference

5-1a-l C3 Water Ref. S29%°

5-2a-f C3 Water Ref. S30%

5-3a-C C3 Water Ref. S31%
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Fig. S6 Molecular structure of 5-3c-BCN.

Fig. S7 Molecular structure of two R; (left) and R, (right) in Fig. 12.
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