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Table S1A. MIP-NPs for targeted imaging 

Ref. Biomarker Molecular template Imprinting technique 
Size DLS (nm)/ 
z potential (mV) 

Kd (solvent) Fluoroprobe Cell line (in vitro) Xenograft/ No. 
mice 

Cell viability assay 

(MIPmax µg/mL) 
Flow 

cytometry 

1 
Hyaluronic 

acid Glucuronic acid 
Precipitation 

polymerization 400/ +48 
17.3 µM (CH3OH/H2O, 

9/1) Rhodamine 
HaCaT (keratinocytes) 

Human skin tissue - MTT (27) No 

2 
Hyaluronic 

acid 
Sialic acid 

Glucuronic acid 
NANA 

Core-shell 
(QD-MIP) 125 

196 µM (H2O) 
64.5 µM (H2O) 

Green QD 
Red QD 

HaCaT  
KU812 (leukemia) - MTT (27) No 

3 Hyaluronic 
acid Glucuronic acid Core-shell 

(CD-MIP) 184/ +24 - CD HeLa (cervical cancer) 
HaCaT - MTT (500) No 

4 
Hyaluronic 

acid Glucuronic acid Solid-phase synthesis 70/ +0.13 800 nM (H2O) Rhodamine HaCaT - - No 

5 
Sialic acid 

Fucose 
Mannose 

Sialic acid 
Fucose 

Mannose 

Surface imprinting 
(boronate affinity) 50 200 µM (phosphate 

buffer, pH 7.4) FITC-doped silica 

HepG-2 (liver cancer) 
L-02 (liver cells) 

MCF-7 (breast cancer) 
MCF-10A (breast cells) 

- - Yes 

6 
Sialic acid 

Fucose 
Mannose 

Sialic acid 
Fucose 

Mannose 

Surface imprinting 
(boronate affinity) 

10 (TEM) - 
Yellow QD 

Red QD 
Green QD 

HepG-2, L-02, 
MCF-7, MCF-10A 

HaCaT, HeLa  
OS-RC-2 (renal cancer) 

HK-2 (renal cells) 
SGC-7901 (gastric 

cancer) 
HCT-8 (colorectal 

cancer) 

- - No 

7,8 Sialic acid Sialic acid 
Core-shell 

(silica -MIP) ~220 (TEM) 

1.5 µM (2 % H2O/98 % 
CH3OH) 

170 µM (98 % H2O /2 
% CH3OH) 

Nitrobenzoxadiazole 
urea monomer 

DU145 & PC3 
(prostate cancer) 

Jurkat T (leukemia) 
HG3, CI, Wa-osel, AIII 

(leukemia) 

- - Yes 

9 Sialic acid Sialic acid Precipitation 
polymerization 70 - 

Conjugated polymer  
(2 photon emitter) 

 

4T1 (mouse breast 
cancer) 

MCF-10A 
4T1 tumor/ - MTT (100) No 

10 HSA HSA Precipitation 
polymerization 35 - Fluorescein acrylamide - HeLa tumor/ 5 MTT (100) No 

11 EGFR EEKKVCQGT 
Core-shell 
(CD-MIP) 94/ -43.7 - CD 

HeLa  
MCF-7 HeLa tumor/ - 

CCK-8 (500) 
H&E: ex-vivo organs No 

12 VEGF IKPHQGQHI Solid-phase synthesis 171/ -11.9 1.6 nM (PBS buffer) QD - 
Zebrafish embryos 

 (VEGF+) 
(VEGF-)/ >7 

Toxicity assays in 
zebrafish embryos No 

CCK-8, cell counting kit-8 (tetrazolium salt); CD, carbon dot; DLS, dynamic light scattering; EGFR, epidermal growth factor receptor; FITC, fluorescein isothiocyanate; H&E, hematoxylin and eosin; HSA, human serum albumin; MTT, 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide; NANA, N-acetylneuraminic acid; PBS, phosphate-buffered saline; QD, quantum dot; TEM, transmission electron microscopy; VEGF, vascular epidermal growth factor 



 S-3 

Table S1B. MIP-NPs for targeted imaging and therapy 

Ref. Biomarker Molecular template 
Imprinting 
technique 

Size (nm)/ z 
potential (mV) 

Kd (solvent) Fluoroprobe Cell line 
Xenograft/ 

No. mice 
Cell viability assay 

(MIPmax µg/mL) 
Flow 

cytometry Therapy 

13 EGFR 
 

SLNITSLGLRSLKEISD
G & doxorubicin 

Solid-phase 
synthesis  242 

7.7 nM to 
epitope, 3.6 nM 
to extracellular 

part of EGFR (PBS 
buffer) 

N-fluorescein 
acrylamide 

MDA-MB-468  
MDA-MB-231 

 SKBR-3 
 (breast cancers) 

- MTS (30) Yes Drug delivery 
doxorubicin  

14  HER2  KDIFHKNNQ & 
doxorubicin Core-shell  100 - Si NP 

SKBR-3  
BT-474 (breast 

cancer) 
MDA-MB-231  

HUVEC (umbilical 
vein) 

- MTT (500) No Drug delivery 
doxorubicin  

15 Fn14  Glu-PPAPFRLLWP & 
bleomycin 

Core-shell  70 (TEM) - Si NP 

BxPC-3 (pancreas 
cancer) 

A549 (lung cancer) 
BEAS-2B (lung cells) 

BxPC-3 
tumor/ 6 

CCK-8 (100) 
H&E: ex vivo 

organs 
No Drug delivery 

bleomycin  

16 P32 α-helix LHTDGDKAF 
& doxorubicin Core-shell  124 - Si NP 4T1 

C8161 (melanoma)  - 
CCK-8 (4000) 
 H&E: ex vivo 

organs 
Yes Drug delivery 

doxorubicin  

17 

FRα (NPs 
decorated 
with folate 

ligand) 

Vinblastine  
Surfactant 

precipitation 
polymerization 

258/ -2.11 - Fluorescein (in vitro) 
Cy7 (in vivo) 

HeLa  
A549  

HeLa tumor 
/ 6 

MTT (12) 
 H&E: ex vivo 

organs 
Yes Drug delivery 

vinblastine  

18 Sialic acid Sialic acid 
Surface imprinting 
(boronate affinity) 

40 (length) x 
10 (width) - 

Fluorescein (in vitro) 
NIR 797 (in vivo) 

HepG-2 
L-02 

HepG-2 
tumor/ - MTT (150) Yes 

Photothermal 
gold nanorods 

19 P32 
scaffold-based 

CNCKAPETADCAFVC
FLS 

Inverse 
microemulsion 
polymerization 

37 
IC50(peptide) 340 nM 

(PBS buffer) 

6-aminofluorescein 
(in vitro) 

NIR 783 (in vivo) 

4T1 
BxpC-3 

4T1 tumor/ 
6 

MTT (4000) 
H&E: ex vivo 

organs 
Yes 

Photodynamic 
methylene blue 

20 FRα QTRIAWARTELLNVA
MNAKH 

Precipitation 
polymerization 78 5.7 nM to FRα 

(PBS buffer) 
Nile red (in vitro) 
NIR 783 (in vivo) 

HeLa  
A549  

HeLa 
tumor/ 6 

MTT (20000) 
 H&E: ex vivo 

organs 
Yes Photodynamic 

methylene blue 

21 Fn14 
helical peptide 

ILGGALSLTFVLGLLSG
FLWVRR 

Precipitation 
Polymerization 

45 - Nile red (in vitro) 
NIR 783 (in vivo) 

BxPC-3  
BT-474 

BxPC-3 
tumor/ 6 

MTT (8000) 
H&E: ex vivo 

organs  
Yes Photodynamic 

hypocrellin B 

22 CD59 
YNCPNPTADCK & 

doxorubicin Core-shell  84 (TEM)/ +5 - 
Gd-doped silicon 

QD 
MCF-7  

LoVo (colon cancer) 
MCF-7 

tumor/ 5 

CCK-8 (1000) 
H&E: ex vivo 

organs  
Yes 

Photodynamic 
Ce6 & drug 

delivery 
doxorubicin 

CCK-8, cell counting kit-8 (tetrazolium salt); EGFR, epidermal growth factor receptor; Fn14, fibroblast growth factor-inducible 14; FRα, folate-receptor- FRα; H&E, hematoxylin and eosin; HER2, human epidermal growth factor 2; MTS, 
(3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium); NIR, near infrared; NP, nanoparticle; PBS, phosphate-buffered saline; QD, quantum dot; Si NP, silicon nanoparticle; TEM, transmission 
electron microscopy 
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Table S1C. MIP-NPs as therapeutics 

Ref. Biomarker Molecular template Imprinting 
technique 

Size (nm)/ z 
potential 

(mV) 
Kd (solvent) Fluoroprobe Cell line Xenograft/ 

No. mice 

Cell viability 
assay (MIPmax 

µg/mL) 

Flow 
cytometry Therapy 

23 
N- and E- 
cadherin  DWVIPPI 

Solid-phase 
synthesis 47 

IC50(peptide) 5 nM  
IC50(E-cad) 2.5 nM 
 IC50(N-cad) 20 nM 

(phosphate 
buffer, pH 7.0) 

Rhodamine 

HaCaT  
MCF-7  
HeLa  

L929 (murine 
fibroblast) 

- MTT (250) No 

MIPs inhibit cell-cell 
adhesion, disrupt 

spheroids and reduce 
tumor invasion 

24  HER2 N-glycans  Surface imprinting 
(boronate affinity) 70 - 

FITC-doped silica (in 
vitro) 

NIR 797-doped silica 
(in vivo) 

SKBR-3  
MCF-7  

SKBR-3 
tumor/ 3-5 MTT (400)   Yes 

MIPs inhibit cell 
proliferation and 

tumor growth 
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