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Table S1 Comparison of optical fluorescence imaging with other imaging modalities (adapted from reference with modifications).

Spatial Depth of Imaging Sensitivity Multiplexing Clinical

Modalities Resolution  Penetration  time (mol/L) Capability Safety Cost Availability Imaging/Contrast Agent Information Provided
Highest in
vitro cell Organic fluorophores
imaging High Optical Quantum dots Functional information:
OFlI Lowinvivo <1cm s—min (10°-10™) Yes Relatively safe  Low guided Polymer dots biomarker, physiological
tissue surgery Upconversion materials, information, receptor, and etc.
imaging etc.
(2-3 mm)
High Low for lonizing Relatively lodinated molecules
CcT (0.5-1 mm) Unlimited min soft tissues  No radiation high Yes Gold nanoparticles Mainly 3D anatomy
(ND) Bi,S;, TaO,, etc.
. Very Low, N Gd>*and Mn** complexes, 3D anatomy
High . . No ionizing . o . L .
MRI Unlimited (min) Better than No - High Yes Superparamagnetic iron Physiological information
(~1 mm) radiation

CT for soft oxide nanoparticles, B



tissues enriched materials, etc.
(103-107)
low - . Very High lonizing . Radioisotopes: ', **Cu, 3D distributions of PET
PET 5-7 mm Unlimited >—min (10-10") No radiation High ves %8Ga, #°zr, etc. nuclides
low . . High lonizing Relatively Radioisotopes: *™Tc, "!In, 3D distributions of SPECT
SPECT 8-10 mm Unlimited min (10™°-10™ Yes radiation high ves 771y, etc. nuclides
Relatively High NIR absorbance
PA| Very high Deep «min low Ves Relatively safe  Low Emerging material: NIRF dyes, gold Both fur.1ct|<?nal and .
0.15-1mm Upto7cm compared nanorods, carbon anatomical information
with OFI nanotubes, etc.
Table S2 Representative OFI/CT dual-modality imaging probes.
Fluorescence . . . . .
Category Fluorophore CT Contrast Imaging Agents Imaging Imagln.g_ Targetmg Biological Combined Disease Reference
Agent . Modalities Moiety Targets Therapy
Conditions
Cu-doped CdS 2 _ _ Hyaluroni
Nanoprobe Quantum dots  Ba** Ba™-doped HAp-Cu:Cds Aex= 488 nm NIRF/CT ¢ acid HA receptors N/A Cancer Microchem. J. 2017, 134, 41-48*
QDs-HA Aem=700 nm
(QDs) (HA)
Persistent the cyclic
Nanoprobe luminescence NGR- (Aex=254 nm) 3
nanoparticles TaO, ZGGO:Cr Pr@Ta0,@5i0, A= 695 nm NIRF/CT CSG»[?dCeGG CD 13 enzyme N/A Cancer Nanoscale 2015, 7, 17929-17937
ZGGO:Cr,Pr pep
. Core-shell Bi,S;-CdSe/ZnS A= 488 nm Chem. Commun. 2013, 49, 11800-
Nanoprobe CdSe/ZnS QDs  Bi,S; QD@Si0,-PEG NPs A =633 nm OFI/CT N/A N/A N/A N/A 11802°
Nanoprobe Ag,S QDs lodinated oil  Ag,S-I@DSPE-PEG,p00-FA ;ex :_8161878rzm OTN-NIR/CT Folicacid  FA receptors N/A Cancer Nanoscale 2015, 7, 19484-19492°
Macrophages
Core-shell CdSe/ZnS QDs- _ . .
Nanoprobe  Quantumdots | ieqoil  iodinated oil Ae=4880M peseT N/A " _N/A Cardiovascular g0 oterial 2013, 34, 209-216°
(QDs) . Aem =620 Nnm atheroscleroti disease
nanoemulsion
c plaques
. . lodinated oil @ Cy5.5- Aex =650 nm . 7
Nanoprobe Cy5.5 lodinated oil DSPE liposomes A= 700 nm NIRF/CT N/A N/A N/A Cancer Mol. Imaging 2013, 12, 148-160
Gold lysozyme-capped gold _
Nanoprobe nanoclusters Au NCs nanoclusters ﬁex: 2;8 :m NIRF/CT Folicacid  FA receptors N/A Cancer Jl.zl\éI:;cer. Chem. B 2016, 4,1276
(Au NCs) (FA-Lys-Au NCs) e



Au nanorods Aex =488 nm J. Mater. Chem. B 2014, 2, 1945-

Nanoprobe CdSe/ZnS QDs (GNRs) GNR@SiO,@QDs-FA A= 620 nm OFI/CT Folicacid  FA receptors PTT Cancer 1953°
Aex =488 nm
Naoprobe AIE dye NPAPF  Au NPs M_NPAPFTAU@DSPE_ Aem= NIRF/CT N/A N/A N/A N/A Biomaterials 2015, 42, 103-111%°
PEG ;000 micelles
600-850 nm
Table S3 Representative dual-modality OFI/MRI imaging probes.
MRI Contrast . Fluorescence Imaging Targeting . . Combined .
Category Fluorophore Agents Imaging Agents Imaging Conditions Modalities Moiety Biological Targets Therapy Disease Reference
IR-808-Gd-MSNs A~ =778 nm
Nanoprobe IR-808 Gd-DTPA (mesoporous silica Ae" __ 808 nm NIRF/MRI N/A N/A N/A Cancer J. Nanomater. 2016, 6502127
NPs) em™
34 Aex =625 nNm 12
Nanoprobe Cy5 Gd Gd-Al@MSNs-Cy5 L =690 nm NIRF/MRI N/A N/A N/A N/A Anal. Methods 2016, 8, 214-221
24 34 Aex=480 nm 13
Nanoprobe Ru(bpy)s Gd Ru/Gd-Al@MSNs A =700 nm NIRF/MRI N/A N/A N/A cancer Analyst 2014, 139, 4613-4619
Persistent
Nanoprobe luminescence Gd-DTPA Gd(I11)-PLNPs Aex= 254 nm NIRF/MRI N/A N/A N/A cancer Anal. Chem. 2014, 86, 4096-
. Aem= 700 nm 4101
nanoparticles
Lanthanide Aex=980 nm
NaGdF,/NaDy F, 34 e PDT
nanocrystals NaDyF,:Yb™"/NaGdF,: (NIRF/PDT) . Nanoscale, 2014, 6, 12609-
Nanoprobe (upconversion (dual T/T, Yb* Er* NCs-Ce6 A= 523, 546, 660 NIRF/MRI N/A N/A (chlorin cancer 12617%
mode) €6)
NCs) nm
Carbon QDs 34 Gd-encapsulated Aex=354 nm Cardiovascul J. Mater. Chem. B, 2017, 5, 92-
Nanoprobe (cQDs) Gd cQDs Aem =~ 445 nm OFI/MRI N/A N/A N/A ar disease 101"
Aex=350-500 nm 17
Nanoprobe CQDs Gd-DTPA CQD-DTPA-Gd A = 460-580 nm OFI/MRI N/A N/A N/A N/A Carbon 2015, 93, 742-750
34 _ Aex=285nm Phys. Chem. Chem. Phys. 2015,
Nanoprobe Tb*-doped Gd,03 Gd,0;:Th A= 543.5 nm OFI/MRI N/A N/A N/A N/A 17, 1189-1196
Star-like , 34 Aex =600 Nm 19
polymer Porphyrin Gd-DTPA PEG-PP-DPTA-Gd A =710 nm NIRF/MRI N/A N/A N/A cancer Polymer 2016, 88, 94-101
Dendrimer  Fluorescent POSS  Gd** POSS-HPG-Gd Aem= 570 nm OFI/MRI N/A N/A N/A cancer Zglzy;?‘; Chem. 2013, 4, 1517-
. Gd(l11)-1B4M-DTPA- . . .
Dendrimer . L Ovarian Bioconjugate Chem. 2007, 18,
(two-step) Rhodamine Green Gd-DTPA PAMAM-Biotin/ N/A OFI/MRI N/A N/A N/A cancer 1474-14897"

Rodamine Green
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Aex=518 nm
Aem=636 Nnm
Aex=592 Nnm
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Aex =675 nNm
Aem= 694 Nnm
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N/A

Aex=684-729 nm
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pass filter)

Aex =468 Nnm
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Aex=720 Nnm
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N/A

N/A
N/A
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Aex= 1064 nm (PTT)
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(peptide)
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aptamer

N/A
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Folate receptor

Cancer
microenviroment

N/A

a,B8;integrin

dendritic cells in
the draining
lymph nodes

N/A

sentinel lymph
node

a,B;integrin

Folate receptor

GSH-triggered
protein release

New vessels of
gastric cancer
Osteopontin
(OPN)

a,B8;integrin

Circulating tumor
cells (CTC)s

N/A

a,Bsintegrin

N/A
N/A

N/A

Chemothe
rapy (PAV)

N/A

N/A

N/A

N/A

N/A
Protein

drug
delivery

N/A
N/A

N/A

PTT

N/A

N/A

cancer
Cancer
N/A

Cancer

Cancer
metastasis

cancer

Cancer
metastasis

Cancer
metastasis

cancer

cancer

gastric
cancer
atherosclero
sis

Liver cancer

cancer

cancer

cancer
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Fluorescein,
Rhodamine
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Alexa Fluor 488
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CA
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19F

Gd-DOTA

Gd-DOTA

Gd-DOTA

Gd-DTPA

Gd-DOTA

Mn-ZP1
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Gd-DO3A

Gd3+

Folate-mFLAME-DOX

Bp.B,,-FL
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isosahedral By, ion)
Gd**-bCD-PLL-
-Cy5.5-rhodamine
(dual-labelled
bacterial cytosine
deaminase)

Gd**-IR-783-PEG

Cy7-Gd, FL-Gd,
BDP-Gd, Rhoda-Gd

LS-479-Gd*>*
Biotin-Gd-DOTA-
mGIuR5-
antagonist/Alexa
Fluor 488 labelled
avidin

ZP1-Mn**

Gd-Zpy
DO3A-Gd-CA

Gd(TTA);-DPPZ

nm

N/A

Aem=570 nm

N/A

Aex=745 nm
Aem=810 nm

Depending on the

dye used

N/A

N/A

N/A

Aex =488 Nnm
Aem=528 nm
Aex =408 Nnm
Aem =460 Nm

Aex =340 nm

OFI/MRI

OFI/MRS

NIRF/MRI

NIRF/MRI

OFI/MRI

NIRF/MFI

OFI/MRI

OFI/MRI

OFI/MRI
OFI/MRI

OFI/MRI

Folic acid

N/A

N/A

IR-783

Cy7

Cy7 dye

MGIuRs-
antagonis
ts

N/A

N/A
N/A

N/A

Folate receptor

N/A

endothelial
progenitor cells
(EPCs)

Enhanced cell
uptake through
organic-anion
transporting
polypeptides
(OATPs)

Enhanced cell
uptake

Serum albumin

metabotropic Glu

receptor subtype
5 (mGluRs)

Zn2+

Zn2+

Chemothr
apy (DOX)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
N/A

N/A

cancer

N/A

cancer

cancer

N/A

N/A

CNS
disorders

N/A

N/A
N/A

N/A
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Table S4 Representative OFI/MRI/CT tri-modality imaging probes.

MRI Fluorescence Targetin Biological Combined
Category Fluorophore Contrast Imaging Agents Imaging Imaging Modalities g g g Disease Reference
s Moiety Targets Therapy
Agents Conditions
Aex=440 nm Adv. Funct. Mater. 2017, 27
2+ ex ’ ’
MOF Zn0O Fe;0, Fe“"-adsorbed ZIF-8 A =535 nm FL/MRI/CT N/A N/A N/A Cancer 1603926%
Nitrogen-doped Superpara Aev= 420, 440
Nanoprobe Carbon Quantum magnetic C-Fe;0, QDs nm OFI/MRI/CT N/A N/A N/A Cancer Adv. Eounct. Mater. 2016, 26, 8694-
Aem=520, 570 8706
Dots Fe;O, NPs
nm
Superpara 233-2Eggzs;22?r:ld£ites Aex=555 nm
Nanoprobe Rhodamine B magnetic P e OFI/MRI/CT N/A N/A PTT Cancer Small 2013, 9, 2500-2508>*
(Au NPs as CT contrast Aem=580 nm
Fe;O, NPs
agent)
Superpara I-fmSiO4@SPIONs
Nanoprobe Cy5 magnetic  (iodinated oil as CT N/A OFI/MRI/CT N/A N/A N/A N/A 'znst_;’:g'sl\'anomed' 2014,9, 2527
Fe;0, NPs contrast agent)
Cy5.5-WS,-I0@MS- oTT
DOX Iron-oxide =~ PEG/DOX DOX . . 53
Nanoprobe Cy5.5 NPs (WS, as CT contrast Cy5.5 NIRF /MRI/CT N/A N/A ::emothe Cancer Biomaterials 2015, 60, 62-71
agent) py
Gd-DOTA, lohexol, IR-820 A.=785nm Int. J. Nanomed. 2017, 12, 4467-
Nanoprobe IR820 Gd-DOTA loaded liposomes A =830 nm NIRF/MRI/CT N/A N/A PTT Cancer 44785
Gd,05-AuNCs-
ICG _ ACS Appl. Mater. Interfaces 2017,
Nanoprobe ICG Gd,04 (AUNGs and Gd,0, as CT Aex=635 nm NIRF/MRI/CT N/A N/A PDT Cancer 9, 6941-6949%
contrast agent)
Aex = 445-490
Nanoprobe ~ Codnanodusters g . Gd**-A-AuNCs@SiO, NPs  nm OFI/MRI/CT N/A N/A N/A Cancer ~ Chem.Eur.). 2014, 20, 8876-
(AuNCs) 8882
Aem>515 nm
Albumin entrapped . -
Nanoprobe gold nanoclusters  Gd-pTpa  HyPrid gold—gadolinium o0 \ire/MRI/CT N/A N/A N/A Cancer Nanoscale 2013, 5, 1624-1628°
(Albumin) . NCs
(CT-active)
34 amino acids-capped _
Nanoprobe Eu”doped GdVO, /6, GdVO,:Eu™ Aa=330Nm oo MRi/CT N/A N/A N/A Cancer Nanoscale 2014, 6, 12042—12049%
nanocastings . Aem= 620 nm
nanocastings
CaF,:Yb*' /Er¥/Mn*" e o 3e Aex = 980 Nnm Chemoth i i <
Nanoprobe (UPNPs) Mn~, Yb UCHNs-PAMA-Pt(1V) A = 655 nm OFI/MRI/CT N/A N/A erapy Cancer Biomaterials 2015, 50, 154-163
Nanoprobe NaGdF,Yb*'/Er** NaGdF, NaGdF,Yb*'/Er* @NaGdF  Aec=793,980  OFI/MRI/CT N/A N/A N/A Cancer ACS Appl. Mater. Interfaces 2015,
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nm
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nm
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Aex =980 Nnm
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nm

Aex =980 nm
Aem = 500-560
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OFI/MRI/CT

OFI/MRI/CT

OFI/MRI/CT

OFI/MRI/CT

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
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Table S5 Representative OFI/PET dual-modality imaging probes.

Radioisotope Fluorescence Imaging Targeting Combin
Category Fluorophore /Chelator Imaging Agents Imaglin.g Modalities Moiety Biological Targets ed Disease Reference
Conditions Therapy
. IRDye 89 87r-N-sucDf-mAb- . Cetuximab / 64
Antibody 300CW Zr-DFO IRDye800CW ICG filter NIRF/PET bevacizumab EGFR/VEGF N/A Cancer Nat. Protoc. 2013, 8, 1010-1018
IRDye Epithelial cell
. 800CW(/Fluo  *Cu/**Ga- mAb7-**Cu-DOTA-IRDye mAb7 (anti- adhesion Prostate e
Antibody rescein/CF79  DOTA 800 N/A NIRF/PET EpCAM mAb) molecules N/A cancer J. Med. Chem. 2013, 56, 406-416
0) (EpCAM)
. IRDye 6 *Cu-(DOTA),-anti- Aex=785 nm Anti-EpCAM -
Antibody 300CW Cu-DOTA EpCAM-(IRDye 800),, A= 830 nm NIRF/PET mMAbs EpCAM N/A Cancer Prostate 2012, 72, 129-146
. Aex=768 nm . EpCAM
. IRDye 64 ®*Cu-(DOTA),-anti- Anti-EpCAM . Prostate J. Nucl. Med. 2012, 53, 1427-
- = +
Antibody S00CW Cu-DOTA EpCAM-(IRDye 800),, Aem=830+5 NIRF/PET/CT mAbs (Metastatic lymph  N/A cancer 14375
nm node)
*Cu-NOTA-TRC105-
. IRDye 64 800CW Aex=778 nm TRC105/cetuxi Breast Mol. Pharmaceutics 2012, 9, 645-
Antibody 800CW Cu-NOTA 4 Cu-NOTA-cetuximab- Aem =806 Nm NIRF/PET mab CD105/EGFR N/A cancer 653
800CW (as control)
. IRDye 89 89 Aex=778 nm TRC105/cetuxi Breast Mol. Pharmaceutics 2012, 9, 2339-
Antibody 300CW Zr-DFO Zr-Df-TRC105-800CW A...= 806 nm NIRF/PET mab CD105/EGFR N/A cancer 2349
64
. 61 Cu-(DOTA),- B Breast 70
Antibody IRDye 800 Cu-DOTA Trastuzumab-(IRDye800),, Aex=785nm  NIRF/PET Trastuzumab HER-2 N/A cancer Transl. Oncol. 2010, 3, 307-317
64 Tunable filter
Antibody Alexa Fluor —esc nora Cu-DOTA-NuB2-Alexa  cohyig50  NIRF/PET NuB2 CD20 N/A Lymphoma | 1. Rep. 2009, 22, 115-119"
750 Fluor 750 nm cancer
°F (labelled Aex=730 nm EpCAM/ Prostate Bioconjugate Chem. 2016, 27
. . 18 ex — . ’ ’
Antibody Cy7 l/;:;))oron mAb-"F-labelled Cy7 A =810 nm NIRF/PET Cetuximab-1 tumor/EGFR N/A Cancer 1390-1399”
18 Her2
F (labelled "
. 18 . 18 positive Angew. Chem. Int. Ed. 2012, 51,
Antibody F-BODIPY V|a.DM.AP mAb-—~F-labelled BODIPY  N/A OFI/PET Trastuzumab HER-2 N/A breast 4603-46067
activation)
cancer
18E (labelled
via Lewis .18 .
Peptide 18 BODIPY  acid Bombesin-F-labelled N/A OFI/PET/CT  Bombesin Bombesin N/A Prostate EJNMMI Res. 2015, 5, 437
activation BODIPY receptor cancer

and click
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c_BODIPY

Sulfo-Cy7

Sulfo-Cy5

Cy5.5

Parazoline

Cy5.5

Cy5.5

ZW-1

IRDye 650

IRDye

chemistry)
18E (labelled
via Lewis
acid
activation)

®Ga-FSC

64Cu_
sarcophagine

®*Cu-BaAnSar
(sarcophagin
e derivative)

Ga-NOTA

#4Cu-NOTA

®4Cu-DOTA

®4cu-DOTA

®%Ga-DOTA

®%Ga-DOTA

RGD-"®F-labelled BODIPY

Sulfo-Cy7-FSC-MG
Sulfo-Cy7-FSC-RGD

®4Cu-E4-FI

**Cu-BaAnSar-RGD,-Cy5.5

8Ga-NOTA-Parazoline-
AE105

(**Cu-NOTA)-Cy5.5-BCN-
AE105
(**Cu-CHS1)

4 Cu-DOTA-NT-Cy5.5

' Cu-RGD-C(DOTA)-ZW-1

®Ga-HZ220

*Ga-MMC (IRDye

N/A

Aex =730 Nnm
Aem= 790 Nnm

N/A

Cy5.5 filter

Aex=365nm
Aem=570 nm
(605 +
35 nm)

Cy5.5 filter

Cy5.5 filter

Aex=775nNm
Aem= 790 Nnm

Aex =640 Nnm
Aex = 680-780
nm

N/A

OFI/PET

NIRF/PET

NIRF/PET

NIRF/PET

OFI/PET

NIRF/PET

NIRF/PET/CT

NIRF/PET

NIRF/PET

NIRF/PET

RGD

Minigastrin
analog
(MG)/RGD

Exendin-4

(RGD),

AE105

AE105

Neurotensin
(NT)

c(RGDyK)

RM2

(nonapeptide)

TOC

a,Bsintegrin

cholecystokinin-2
(CCK-2) receptor /
a,Bsintegrin

Glucagon-like
peptide 1 receptor
(GLP-1R)

a,8; integrin

urokinase-type
plasminogen
activator receptor
(uPAR)

uPAR

G-protein-coupled
neurotensin
receptor (NTR)

a,8; integrin

Gastrin-releasing
peptide receptor
(GRPR)

Somatostatin

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Prostate
cancer

Cancer
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Lysine-based
MSAP
platform
Lysine-based
MSAP
platform
Nanoprobe
(peptides as
targeting
groups)

Nanoprobe

Small

Biomolecules

Small
Biomolecule

Small
Molecule

Small
Molecule

Small
Molecule
Small
Molecule
Small
Molecule

800CW

MHI-148
(Cy7)

QD705

NIR797

BODIPY

Cy7

Cy5

Fluorescein

BODIPY
Rodamine

BODIPY

®4Cu-DOTA

2 18F.
fluoropropio
nate

%Ga-NOTA

8c_BODIPY

18E (labelled
via boron
trap)

18F

18F

BE_BODIPY
18F

BE_BODIPY

800CW)-TOC

#*Cu-DOTA-Lys-MHI-148

¥r_FP-QD-RGD-BBN

8Ga-MNP-SiO,(NIR797)

¥r_Bodipy-
Cyg/triglyceride

8r_BOMB Lymphoseek

8 |abeled Cy5

'8F_labeled fluorescein

8E_labeled ammonium
BODIPY

8c_labeled Rodamine

8E_labeled BODIPY

Aex=740 Nnm
Aem=820 nm

Aex =420 Nnm
Aem= 705 nm

Aex=710-760
nm

Aem = 780-
950nm

Aex = 460-490
nm
Aem=510-
550 nm

Aex=755 nm
Aem=772 nm

Aex =640 Nnm
Aem= 700 Nnm

Aex =450 nm
Aem=535 nm

Aex =488 Nnm
Aem=518 nm

N/A

N/A

NIRF/PET

NIRF/PET

NIRF/PET/MRI

OFI/PET

NIRF/PET

NIRF/PET

OFI/PET

OFI/PET/CT
OFI/PET

OFI/PET

(octapeptide)

MHI-148

RGD-bombesin

(BBN)

N/A

triglyceride

Lymphoseek

N/A

N/A

N/A
N/A

N/A

receptor (SSTR)

tumor

av63
integrin/GRPR

Sentinel lymph
node

Human primary
adipocyte cells
(Brown adipose
tissue)

Sentinel lymph
node

N/A
Spontaneous
cerebrospinal
fluid leaks
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
N/A

N/A

Cancer

Prostate
cancer

Cancer

Obesity

Cancer

Cancer

Trauma
(Brain and
Spine
Damage)
Myocardial
perfusion
Myocardial
perfusion
Myocardial
perfusion

7258
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Table S6 Representative OFI/SPECT dual-modality imaging probes.

Fluorescence

Category Fluorophore Eﬁg:ggﬁmpe/ Imaging Agents Imagi.n.g IMmjiI:\rl]iiies Targeting Moiety Eﬁﬁgef:slt-ra rgets gsg:g;w Disease Reference
Conditions
carcinoembryonic
111 Aexz 745 nm .
In-DTPA-labet b- Labet b t CEA Col tal
Antibody IRDye80OCW  “n-DTPA n abetuzuma Ao = 810-885nm  NIRF/SPECT abetuzuma antigen (CEA) N/A olorectal ) Nucl. Med. 2017, 58, 706-710"
IRDye800CW ) (mAb) expressing cancer
(ICG filter) .
micrometastases
111 Aexz 745 nm . .
. 11 In-DTPA-MN-14- _ carcinoembryonic Colorectal 9%
Antibody IRDye800CW In-DTPA IRDye800CW /(\Eg) 810-885 nm  NIRF/SPECT MN-14 (mAb) antigen (CEA) N/A cancer J. Nucl. Med. 2014, 55, 1519-1524
111 Prostate-specific
Antibody IRDye800CW 10 DTPA In-DTPA-D28 N/A NIRF/SPECT D2B (mAb) membrane antigen  N/A Prostate | '\ icl. Med. 2014, 55, 995-1001°”
IRDye800CW cancer
(PSMA)
111 .
. In-DTPA-G250- CAIX expressing Renal 08
Antibod IRDye800CW n-DTPA N/A NIRF/SPECT G250 (mAb N/A J. Urol. 2015, 194, 532-538
ntibody ve n IRDye800CW / / (mAb) tumor / tumor ro e
Urokinase-type
111 /\exz 773 nm .
In-DTPA-Lys(ZW800)- |
Antibody ZW800-1 U DTPA n ys ) Ao = 790 M NIRF/SPECT ATN-658 (mAb) ~ Pasminogen N/A cancer Oncotarget 2014, 6, 14260-14273%
Cys-ATN-658 activator receptor
(ZW800-1) (UPAR)
Antibody, trastuzumab-Cy5.5-SMCC Trastuzumab / Bioorg. Med. Chem. 2009, 17, 5176-
Lysine-based Cy5.5 / Cy7 n-smcc . yo N/A NIRF/PET . HER-2/EGFR N/A cancer & Med. : 1l
MSAP platform cetuximab-Cy7-SMCC cetuximab 5181
Lysine-based 99m Pam-Tc/Re-800 . Breast cancer Breast J. Am. Chem. Soc. 2008, 130, 17648-
MSAP platform IRDye800CW Te/Re-MAS; (lysine as linker) N/A NIRF/SPECT/CT  Bisphosphonates microcalcification N/A cancer 17649™"
Lysine-based Cy5.5 10 DTPA 1 _MSAP-RGD Ae=615-665nm o opEcT RGD (peptide) @85 integrin N/A Cancer ChemBioChem 2012, 13, 1039-1045'%
MSAP platform Aem=695-770 nm expressing cancer T
111
. |n'DOPA‘Cy5.5'PEGsooo' . .
Lysine-based Cy5.5 1, DOPA RGD N/A NIRF/SPECT RGD (peptide) 85 integrin N/A Cancer PLOS One 2013, 8, €58290'
MSAP platform (Iysine as linker) expressing cancer
Lysine-based ™ e nicotinic %M Tc-pC-1007 Aex=745 nm Bioorg. Med. Chem. Lett. 2013, 23,
MSAP platform Cy7 acid and tricine (lysine as linker) Aem =820 nm NIRF/SPECT 7 Cancer N/A Cancer 6350-6354'%
. 111 Aex=561nm
33'25 szif:rm IR783 1 DOTA |R7'23DOTA Lys(PEG)-Cys= " _ mcherry NIRF/SPECT N/A N/A N/A Cancer PLoS One 2014, 9, €95406'%
filter
. Avidin preinjection -
Lysine-based Cy5.5 M HYNIC M T HYNIC-lysine(Cy5.5)-  N/A NIRF/SPECT biotin Avidin pretargeted Cancer Sci. Rep. 2016, 6, 18905'%
MSAP platform - cancer cells
PEG,-biotin
#MTc-albumin Handheld NIRF Sentinel lymph fl:r-ljéSI\;uilE-;G'\;ig- ol-Imaging 2016,
b ICG J ICG-*"Tc- lloid fl NIRF/SPECT N/A N/A C ’ i
nanoprobe colloid ¢-nanocofiol uorescence / / node / ancer Eur. J. Nucl. Med. Mol. Imaging 2015,

camera

42,1631-1638"%®



nanoprobe

nanoprobe

nanoprobe

nanoprobe

nanoprobe

Small
biomolecules
(RNA)

Small
biomolecules
(LPS)

Small
biomolecules
(RGD)

Small molecule

ICG

Alexa 647

Fluorescein

Cy7

YPO, NPs

Alexa Fluor 633

BODIPY

CdTe QDs

Re(pyta)(CO);

7| u-DOTA

" /Gd-DOTA
"n/Gd-DOTA

h pTPA

111
InCl;

M MAG3

" poTA

188Re(His)(CO);

99m.

Tc(IDA)(CO);

ICG@DPDCs-"""Lu

(cerasome nanoparticles)
"In/Gd-DOTA @HPG
(polymer nanoparticles)
Multimodal liposomes

Annexin A5-CCPM
polymeric micelles

111

PEG-""In-YPO,4 NPs

*™T¢ and Alexa Fluor 633
labelled 28S fungal rRNA-
targeted MORF

"n-DOTA-Bodipy-LPS

188 Re-HGRGD(D)F-CdTe

QDs

Re(pyta)(CO)s-
*MT¢(IDA)(CO);

Aex=745 nm
Aerm=820 nm

N/A
N/A

N/A

Aex=980 nm
Aem = 1000-1350
nm

N/A

Aex=514 nm
Aem=537-600 nm
N/A

Aex=321 nm
Aem =496 NM

NIRF/SPECT/CT

OFI/SPECT/MRI
OFI/SPECT/MRI

NIRF/SPECT/CT

OTN-
NIR/SPECT/CT

OFI/SPECT/CT

OFI/SPECT/CT

NIRF/SPECT

OFI/SPECT

N/A

N/A

N/A
Annexin A5
(protein)

N/A

Sequence-specific
MORF

LPS

RGD (peptide)

N/A

(Lewis lung
carcinoma)

Tumor vascular
structure
(biodistribution)
Phosphatidylserine
on dying cells
(apoptosis)

N/A

28S rRNA gene of
Aspergillus

Hepatocytes and

Kuppfer cells in
liver

o83 integrin
expressing cancer

N/A

PTT

N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A

Cancer

Cancer

N/A
Cancer/
Hepatic
apoptosis

N/A

Fungal
infection

Gram-
negative
bacteria
infection

Cancer

N/A
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Table S7 Representative OFI/PAI dual-modality imaging probes.

. Imaging . . . .
Photoacoustic . . - .. Targetin Biological Combined .
Category Fluorophore Imaging Agents Imaging Conditions Modaliti g g g Disease Reference
contrast agent os Moiety Targets Therapy
Aex=745 nm
Nanoprobe . B Aerm=840 nm NIRF/MS . Bioconjugate Chem. 2017, 28, 1221-
(core-shell) ICG Au Nanorods Au@liposome—ICG A= 780 nm (MSOT) oT (EPR effect) cancer PTT Liver cancer 129812
Cancer
Aex= 745 nm L
Nanoprobe ICG Au Nanorods ICG-loaded Au@SiO, Aern = 800 NM NIRF/MS /A N/A N/A Leg ischemia | \ccale 2016, 8, 14480-14488"2"
(core-shell) oT of diabetic
Aoy = 680-960 nm (MSOT) disease
Nanoprobe double-labeled NIR- NIRF/MS J. Am. Chem. Soc. 2012, 134, 13256-
(core—pshell) NIR-797 Au Nanorods liposome-AuNR hybrids Aex=700-900 nm (MSOT) oT / N/A N/A N/A Cancer 13758122
Au NRs@Si0,-QDs-Ad/CD- oTT
Nanoprobe PGEA NIRF/PAI 123
D AuN d Aem = 690 N/A N/A Ch th C Small 2017, 13, 1603133
(core-shell) QDs u Nanorods (Au NRs as CT contrast em nm /CT / / emotherapy ancer ma P
Genetherapy
agent)
Nanoprobe Aex=704 nm PTT ACS Appl. Mater. Interfaces 2016, 8,
(core-shell) ICG Ag NPs ICG-Ag@PANI A= 735 nm NIRF/PAlI  (EPR effect) cancer PDT Cancer 34991350032
PFOB@IR825-HA-Cy5.5 _ . . .
Nanoprobe Cy5.5 IR825 (PFOB as X-ray contrast Aey= 640 nm OFI/PAI/ Hyaluronic acid Hyaluronldases PTT Cancer Biomaterial 2017, 132, 72-84'%
(core-shell) agent) Aem = 650-800 nm CT (HA) in the tumor
Iron oxide Zuer2:342
NIR-830-Z}gr2:342-|ONP Aex=797 y
anoprobe - nanoparticles : nm a 58 amino aci - ancer anomedicine , 10, -
N b NIR-830 icl HER2:342 e OFI/PAI  (a 58 ami id HER-2 N/A C N dicine 2014, 10, 669-677"%°
NIR-830-BSA-IONP Ao = 830 nm .
(IONP) scaffold protein)
Dye- .
Nanoprobe Cypat-C18 or  Cypat-C18 or . Aex=700 nm Sentinel lymph Cancer 127
(core-shell) PPCY-C8 PPCy-C8 :posome@perfluorocarbo A= 775 nm NIRF/PAI  N/A node PTT metathesis ACS Nano 2011, 5, 173-182
. Aex =670 nm (NIRF)
Ce6@Alb - & PTT
Nanoprobe Chlorin e6 SWCNT e6@Albumin Aex =808 nm (PA&PTT) NIRF/PAI  N/A N/A Cancer Biomaterial 2016, 103, 219-228"%
EB@SWCNT Ao = 630 nm (PDT) PDT
ex —
Hollow gold Aex =500 nm (OFI)
Nanoprobe Dox nanoshells Dox@PEG-HAuUNS Aem =600 nm OFI/PAI N/A N/A PTT Cancer J1.5Cz(?r11;;ollzlged Release 2013, 172,
(HAuNS) Aoy = 800 nm (PAI)
Nanoprobe CR780 _
yate croconaine - i ancer iomateria , , 28-
(PEGlyated NIR  ( [ CR780 CR780-PEG5K Aec= 633 nm (NIRF) NIRF/PAI  N/A N/A PTT C Bi ial 2017, 129, 28-36"*
dye) dve) Aex= 808 nm (PTT)
Nanoprobe TBD Aex =740 nm (NIRF) .
B lecules 2017, 18, 249-
(PEGlyated NIR  (a BODIPY TBD PEGylated TBD Ao = 820 NM NIRF/PAI  N/A N/A N/A Cancer 2'5°6T3?°r°m° ecules 207, 28,
dye) dimer) Aex =790 nm (PAl)
Aex=633 NIRF
Nanoprobe ICG ICG rNGO-PEG/ICG Aex nm ( ) NIRF/PAI  N/A N/A N/A Cancer Nanoscale Res. Lett. 2016, 11, 8532

=780 nm (PAl)



Aem =800 Nm
Nanoprobe ICG ICG Liposomal ICG Aoy = 720-860 nm (MSOT) g'TRF/ M5 n/a N/A N/A ch:(;iZtr Eur. Radiol. 2016, 26, 1843-1851'%3
Aex = 745 nm (NIRF) NIRE/MS
Nanoprobe ICG ICG PEGylated liposomal ICG Aem=810-875 nm oT N/A N/A N/A Cancer Biomaterial 2015, 37, 415-424"*
Aoy = 680-900 nm (MSOT)
Aex= 780 nm (NIRF)
Antibody ICG ICG Ea;gsit;‘i_fggga&d Aem =810 nm g'TRF/ M> ?a(::c?gg(:; ) MUC-1 (Cé‘ggotherapy Cancer Int. J. Pharm. 2015, 482, 2-10'*°
P Aoy = 680-900 nm (MSOT) y
. Aex= 700 nm (PAI)
Antibody Fluorescein BHQ3 BHQ3-Fluorescein Aex=445-490 nm OFT/PAI trastuzumab Her2 N/A Cancer Mol. Imaging 2014, 13, 1-9%%¢
Trastuzumab
Aem>515 nm
Aex=784 nm (NIRF) .
Small molecule  ICG ICG ICG Ao = 830 NM NIRF/MO  \/ sentinel lymph Cancer  padiology 2010, 255, 442-450"
ST nodes metathesis
Aem=618, 668 nm
Small molecule CDnir7 CDnir7 CDnir7 Aex = 900 nm (PA) (N)!rRF/MS CDnir7 microphages N/A Innflammatlo g:;rlnl.asCommun. 2014, 50, 6583-
_ Competitive or N-methyl-o- .
Cy7-derived . Cy7-NMDAR targeting Aex=750 nm (NIRF) NIRF/MS  noncompetitive aspartate Neyropsych| Chem. Commun. 2015, 51, 15149-
Small molecule Cy7-derived dye Aem=780 nm . N/A atric 139
dye group A, = 700-900 nm (MSOT) oT antagonists of receptors athologies 15152
o= NMDAR (NMDARS) P &
Usq Aex=675 £ 15 nm (NIRF) .
NIRF/MS S d Blood
Small molecule  (asquaraine  Usq Usq Aem= 700 £ 10 nm or / N?i‘c‘f];a;l”aecczetaosr an:’ic;othiols N/A N/A Chem. Sci. 2016, 7, 4110-4116
dye) Ao = 680 nm (MSOT) P
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