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Materials and Methods Chemistry

General M ethods andReagents

Reagents and solvents were purchased in their highest purified condition from/ASdyrola,

Merck (Germany), Macrocyclics, Fluka and NovaBiochem (Germany). Purified water was
obtained from an Hmouse Millipore water purification system. Amino acids useste
purchased from GL Biochem (China) and ChemPep (USA). Anhydrous solvents were used in
peptide synthesis. Anhydrous ether, dichloromethane (DCM), and triethylamine (TEA) were

obtained from Sigma Aldrich.

Radioactivity measurement$radiolabeled peptidegere carried out with a CRCSPET dose
calibrator (Capintec) that was calibrated daily usingl@% and Ceb7 sources (Isotope
Products LaboratoriesAnalytical RadieHPLC was performed using a Shimadzu HPLC
system consisting of a SE10AVP system controller, SIDADVP auteinjector, LG10
ATVP solvent delivery unit, CMOAL control valve, DGUL4A degasser, and SPIDAVPV
detector. This was coupled to a radiation detector consisting of an Ortec model 276
photomultiplier base with a 925CINTACE-mate preamplifier, amplifier, bias supply, and

SCA and a Bicron 1M11/2 photomultiplier tube.

Peptide Synthesis and Purification General method

Peptides were assembled using standard Hmaeed solid phase peptide synthesis (SPPS)
procedures using Rink amide resin (0.8 mmol/g; ChemPep, Florida, USA) on an automated
CEM Liberty Blue microwave peptide synthesizer (John Morris Group, Victoria, Aiajtra
Peptides were assembled on a 0.1 mmol reaction scale-dapoatection was performed in

two stages as followspeptideresin was treated with 20% piperidine/DMF (v/v; 5 mL)
containing oxyma (0.1 M) under microwave irradiation for 30 s (40 W, 436090wed by

filtration and a second treatment of the same deprotection cocktail under microwave irradiation
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(45 W, 75°C; 3 min). The peptidesins were then rinsed with DMF (3 x 4 mL). Coupling of

all standard Fmeamino acids was achieved by the addition of Famino acid (5 eq, 0.5
mmol ), DIC (5 eq) and oxy mdeprétdcted pempeyesinamd D MF
the mixture agitated under microwave radiation for 3 min (30 W, 90°C). Following sequence
assembly, the peptigesins were rinsed manually with dichloromethane (DCM) (3 x 5 mL)
prior to the cleavage step. Global deprotection and cleavamgptifies from the solid support

was performed using a TEAPSH20:DODT:1,3dimethoxybenzene (85:5:5:2.5:2.5, %
viviviviv; 4 mL) cocktail for 2 h. The cleavage mixtures were then filtered, the TFA solutions
evaporated und@ flow, and the crude products isolated by trituration and subsequent washes

with di-ethyl ether (3 x 30 mL).

Once crude peptide was isolated, they were purifisithg the preparative HPLC system
Agilent 1200 Infinity II. Quality control analysis of the isolated peptides was performed using
an analytical HPLOMS system $himadzuHPLC system, SIt20A HT autoinjector, LCMS-
8030Triple Quadrupole Mass Spectrometesing aPhenomenex Kinetex XB18 Sum 150

mm x 4.6 mm 5 pum column.

Pure fractions were combined and lyophilised to afford the corresponding pure peptide as an

amorphous white solid.
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Peptide Synthesis and Purificatiorof N-terminal free peptides: GA1, GAS GA10

All peptidesin this series (Figure SMyere synthesised following§eptide Synthesis and
Purification : General methods All peptides were purifiegia HPLC using on a Phenomenex
Gemini 5um C18 110A LC Column 250 mm x 30mm AXD on a gradiéMeCN: 01% (v/v)
TFA, starting at30% MeCN for 1 min, increased t60% over20 min and then instantly
increased to 90% and maintained at that for 2 min then back da&@tdeCN with a flow

rate of 30mL/min

S S S N o) i

o ~" " o
HoN N/\n/N N/\n/N N/\n/N\:)]\N T\)I\N T\)I\N N\:)LNH2
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Figure S1: GA1 structure ana-alanine pAla) scan peptide sequenc&A5i GA10).
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Peptide Synthesis and Purificatiorof N-terminal free peptides: GA, GA7, GA11li GA13

All peptides in thiseries GA4, GA7, GA11li GA13) (FigureS2) were synthesised following
Peptide Synthesis and Purification General methods Once crude peptides were obtained,
they were purified using HPLC on a Phenomenex Gemini 5um C18 110A LC Column 250 mm
x 30mm AXD on a gradientf MeCN: 01% (v/v) TFA, starting aB0% MeCN for 1 min,
increased t@0% over20 min and then instantly increased to 90% and maintained at that for 2

min then back down t80% MeCN all with a flow rate of 30mL/min

HO _O HO _O HO O OH o

(o] R4 (0]

O~ "OH HO™ ~O
Peptide R1 R2
GA4 D-Glu NYMe-1-Nal
GA7 D-Ala 1-Nal
GA11l D-Ala NYMe-L-Phe
GA12 D-Ala L-Phe
GA13 D-Ala NYMe-1-Nal

Figure S2: GA4 andb-Ala substituted peptideSA7, GA11li GA13.

Peptide Synthesis andPurification of DOTA coupled peptides DOTA-GA4, DOTA-GA7,

DOTA-GA11li GA13

The conjugation of free DOTA to peptides waempletedin solution as previously
reported32] Briefly, DOTA (1.5 eq. relative to peptide) was aetivated with N-
hydroxysuccinimide  (NHS) (2.25 eq.) using -(BtdimethylaminopropybN'-
ethylcarbodiimidéhydrochloride (EDCI) (2.25 eq.) and NdNisopropylethylamide (DIPEA)

(3 eq.) in anhydrous dimethyl sulfoxide (DMSO) (typically 500 pL). The reaction mixture was

sonicated at 50 for 30 mi Ntemimal freb pptded star

S7
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GA4, GA7, GA11i GA13 (1 eq.) were themlissolvedin a minimum volume of anhydrous
DMSO (typically 200500 pL). The resulting mixture was shaken for 30 min at room
temperature and the reaction progress was monitore@4WS analysis. When reactions were
complete(typically within 1 hour) as indicated by the disappearance ofrtiiepeak of the
starting peptide by MS analysis, distilled water was added to form a 20:80 mixture of
DMSO:water and the crude peptide was purified using reverse phase HPLC. HRIif®dsn

for the purification ofDOTA-GA4, DOTA-GA7, DOTA-GA11li GA13 (Figure S3 were

identical to those reported above for the purificationttadir respectiveN-terminus free

peptides
(0]
HLOH

O
HOJ\’N N\/J*\o j j j OH 0
Lo \NHO ﬁ‘;oHH o

HTJ/\))\N/\H/NW)\N/\H/ \iN/\n/ \)I\N T\)I\N T\)I\N N\HLNHZ
o) H o r, H O H o 2 H o H ol _H o R
O~ "OH HO™ O I
Peptide R1 R>
DOTA-GA4 D-Glu N’ Me-1-Nal
DOTA-GA7 D-Ala 1-Nal
DOTA-GA11l D-Ala N’ Me-L-Phe
DOTA-GA12 D-Ala L-Phe
DOTA-GA13 D-Ala N’ Me-1-Nal

Figure S3: Chemical structures for DOTA conjugated peptides, D&3A4, DOTA-GA7, DOTA-GALLI
GA13.
Synthesis andPurification of "®Ga coordinated peptides: "Ga-DOTA-GA4, "*Ga-

DOTA-GA7, "®Ga-DOTA-GA1li GA13

The chelation of®Gallium to DOTApeptidesDOTA-GA4, DOTA-GA7, DOTA-GA11i
GA13 (FigureS3) was performed in accordance wgteviouslypublished procedur@2, 41]

Briefly, DOTA-peptides (B8 umol) weresuspended in freshly prepared ascorbic acid buffer
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(3i5 mL of 50mg/m.), pH adjusted to 4.5 using a concentrated solution of NaOH (5M).
Gallium nitrate (4 eq. relative to DOTFpeptide) was then added, and the resulting mixture
was heat ed at FoBowing thisohe mittuse wad cooled to room temperature,
centrifuged to remove any precipitate, and purified using reverse phase HPLC adopting the
same chromatographic conditions for the purification of the respebliterminus free
peptides.Using these conditions, we obtaing&iGaDOTA-GA4, "GaDOTA-GA7, "Ga

DOTA-GA11i GA13 (FigureS4).

o
0
JOL N Nn'szj OHHo o HO._O HO._O OH
S S A SRS S ¢ e Son
Ny 9 HQ & w @ Fn Q Q H
k[rN N/\n’N\HI\N/-\n/N\iN;\n/ N |\)I\N |\)I\N \HLNHZ
o H o r H 0 H H H H
07 oH HO™S0
Peptide R1 R>
"GaDOTA-GA4 D-Glu NYMe-1-Nal
"GaDOTA-GA7 D-Ala 1-Nal
"GaDOTA-GA1l D-Ala NYMe-L-Phe
"GaDOTA-GA12 D-Ala L-Phe
"GaDOTA-GA13 D-Ala NYMe-1-Nal

Figure S4: Chemical structures for natural gallium conjugated pepfiti€s-DOTA-GA4, "“GaDOTA-GA7,
nGaDOTA-GALLli GA13.
Radiolabeling peptides[®3Ga]Ga-DOTA-GA4, [8Ga]Ga-DOTA-GA7, [(8Ga]Ga-DOTA -

GA1li GA13

DOTA-GA4, DOTA-GA7, DOTA-GA11i GA13 were radiolabeledn accordance with our
published procedur@2, 41]Briefly, a mixture of the corresponding DOT#eptide precursor
(30 egM 9d9andiOurd acetate sol ut i oNsodi8nDaBcorbate) |,

(200 eMR5DdIOhY®&r oxybenzoic aci d s ddnethionines al t

(100 L) was freshly prepared before radiosy

et
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into the reactor of ra IPHASE MultiSyn radiochemistry module. Galliwd8 was then
delivered to the reaction vessel by elution of EG %8Gef®Ga generator usingg05M HCI (4
mL). The reaction mixture was then heated to 90 °Qforinutes(pH 4.5 and therdiluted
with water (5 ni). The gallium68 labelled peptide wakentrapped on a Stratd RP SPE
cartridge. The trapped product was rinsed with waterl(’}, eluted with ethanol (~ 0.51m
and diluted with saline (9 b) to afford [8Ga]GaDOTA-GA4 (Figure S5, and b-Ala
substituted variantf’8Ga]GaDOTA-GA7, [®8Ga]GaDOTA-GA11i GA13 (Figure S5 in a

final formulation wit h aflasidtiesoft33-Z00MBQR10 % et hano

o
0
o (NN OH
O_J_L_-;—N%’Gaj';N oHOLO  HO_O  HO_oO OH
\N H O j H © j H O j H O /5)/ 0
N mﬁr”%mﬁr'ﬁ{mﬁr”%u Ndku‘%JL VLNHZ
o] 0 Ry 0 o = o]
07 OH HO”~0
Peptide R1 R2
[8Ga]Ga-DOTA-GA4 D-Glu NY Me-1-Nal
[(8Ga]Ga-DOTA-GA7 D-Ala 1-Nal
[8Ga]Ga-DOTA-GA11 D-Ala NU Me-L-Phe
[(8Ga]Ga-DOTA-GA12 D-Ala L-Phe
[8Ga]Ga-DOTA-GA13 D-Ala NY Me-1-Nal

Figure S5: Chemical structures for Galliw®8 radiolabeled DOTA conjugated peptid&&a]GaDOTA-GA4,

[%%Ga]GaDOTA-GA7, and[*¥Ga]GaDOTA-GA1li GA13.

Radiosynthesis: }"Lu]Lu -DOTA-CP04 (PRF11)

DOTA-CP04(30 ug, 14.6 nmol) dissolved in sodium acetate (0.5 M, 100uL (0.3ug/uL peptide
solution)) was constituted in 0.4 M ammonium acetate/0.24 MiByxlroxybenzoic acid (200

ML, pH 4.5) containing ethanol (50 pL);iethionine (50 pL of 1ng/mL solution in milliQ
water) and sodium ascorbate (50 pL, 0.05MniliQ water). 200i 500 MBq of noncarrier
added }""Lu]LuCls in 0.04 M HCI (50100 pL) was added to this mixture and the resulting

solution was heated 80 f 3D min. A small fraction(10i 40 pL containng ca.20 MBQ)

S10



Supporting Information

of this was dispenseddto binding buffer (DMEM + 1% foetal bovine serum) (5 ml) to give

[1"Lu]Lu-DOTA-CPO04 (FigureS6) ready for cell binding assays

Z\’,?_\ " FO HO
&?Llu Nj j /\/r /\/r /5)/ H
N N\_N NJ\ J\ J\

ij*mr iwﬁr ﬁNw %

Figure S6: Chemical structure of Lutetiwh77 labelled DOTACP04,[*Lu]Lu-DOTA-CP04

\/\

ZIO

Quiality control: [ %8Ga]Ga-DOTA-GA4, [68Ga]Ga-DOTA-GA7, [®Ga]Ga-DOTA-GA11li

GA13

Final formulation appearance, pH, radionuclidic identity ¢h&df test), purity and
radiochemical identity were assessed for each of the radiolabeled peptides produced (see Table
S1 for specifications and results summary). Radiochemical identity and miriGa68

labelled peptidesvas assessed by raeiti’LC. Radiochemical identity was confirmed by
matching retention time (and -<coobility) of the gallium68 labelled peptides and their
respective nomadioactive reference standards (chelated Wtellium) (Table S1) The
radiochemical puritywas identified by integration of all observed radioactive peaks and

comparison of their relativeercentagarea(Table S1)

Radiochemical purity was further analysed using Radi€. A small drop(ca. 2uL)of the
gallium-68 labelled peptides was placed onHnC-SG strip (2 cm width x 10 cm length) and
then processed in a chamber contaifrigfo w/vammonium acetate (NAc) in methanol
(1:1) as mobile phase. ThELC-SG stripwasthen removed and placed into a Raytest TLC

reader to determingercentagearea of radioactivity as free galliu8 and as labelled peptide.

S11
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Chemistry Remarks and Results

Quality Control Specifications of Ga68 labelled peptides

Table S1: Acceptable guality control specifications of the produé&@d]Galabelledpeptides and the observed respective results. Specific activiagioppharmaceuticals
used in our experiments varied depending on the amount-6B@#uted from the ITG 68Ge/68Ga generator, which is contingent on its age.

Parameters Acceptable [(Ga]GaDOTA- [%8%Ga]GaDOTA- [%%Ga]GaDOTA- [%%Ga]GaDOTA- [%%Ga]GaDOTA-
specifications GA4 GA7 GAll GA12 GA13
Appearance Clear & colourless pass pass pass pass pass
pH 4-8 5-6 5-6 56 5-6 5-6
Radionuclidic 62-74 min 63.0 min 63.0 min 69.3min 65.0 min 63.0 min

identity (halflife)

Radionuclidic
identity (retention
time)

Referencestandard + 1 Ref stnd4.79min
min Product:4.84min

Ref stnd4.82min
Product:4.92min

Ref stnd4.60min
Product:4.66min

Ref stnd4.60min
Product:4.60min

Ref stnd4.75 min
Product:4.88min

*Radiochemical

A i 0 _OR0, 0 _040, 0,
ourity (HPLC) O 9 lapelled peptide 95-98% 92-96% 93-96% 92-94% 93-95%
. . O 98% | abel > 98% > 98% > 98% > 98% > 98%
Radiochemical
purity (TLC) O 2% f-68ee < 2% < 2% < 2% < 2% < 2%
Specific activity O 3.0 MBqg 7-10 MBg/ug 7-10 MBg/ug 7-10 MBg/ug 7-10 MBqg/ug 7-10 MBqg/ug

S12
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Radiolabeled peptide characterisation

Table S2: Analytical data foDOTA coupledpeptides.

Peptide % Yield* Ex(gllc\:ﬂ.?ss t?rﬁée(nrﬂ%r)] E(?r:/g)/l ; Pul;:E/L(%;o) a
DOTA-GA4 7920 212191 511 1060.20 >95%
DOTA-GA7 75.46 204988 5.08 1024.05 >95%
DOTA-GA11 6403  2013.88 479 1006.20 >95%
DOTA-GA12 86.66  1999.87 479 999,55 >95%
DOTA-GA13 7889  2063.90 516 1031.20 >95%

2ESI-MS base peak corresponds to-P#]?*. Analytical conditions: Kinetex C18 XB 5um 4.6x150mflgw rate
1.5mL/min,gradient15 90% MeCN in water containing 0.1% formic acid o min with column heating at

40°C.

Table S3: Analytical data fomatural gallium ceordinatedpeptides.

epwe opveqr NS S ESS el
"iGaDOTA-GA4 60.51 2188.82 4,79 1093.63 >95%
"GaDOTA-GAY 67.65 2116.79 4.82 1057.48 >95%
niGaDOTA-GALl 58.92 2080.79 4.60 1039.63 >95%
niGaDOTA-GA12 66.21 2066.78 4.60 1032.99 >95%
"GaDOTA-GAL3 62.27 2188.82 4.75 1093.61 >05%

2ESI-MS base peak corresponds to-P#]?*. Analytical conditions:Kinetex C18 XB 5um 4.6x150mnfiow rate
1.5mL/min,gradient15 90% MeCN in water containing 0.1% formic acid ov€r min with column heating at

40°C.

S13
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Spectral data of SynthesisedPeptides

N-terminal free GA1

I=

HO__O HO__O HO._O OH o
NH
Q ;jH Q jH Q /TH Q © >0 g o
HoN N,\H,N N/\H,N N/YN\:)L Ny N\:)J\N N\:)LNH2
Ho O Ho O HO D L R . -
HO"~0 HO™S0 HO"S0 \k Og
GAl

Exact Mass: 1721 .71
Molecular Weight: 1722.78

SHIMADZU

~ Labsolutions Analvsis Report

<Sample Information>

Sample Name : GA1

Method Filename : 15t0900v7min_LCMS_210325.lcm
Batch Filename  :20210330.Icb

Injection Volume :10 uL

Date Acquired : 3/03/2022 1:27:01 PM Acquired by : Marwa Rahimi
Date Processed :18/05/2022 10:36:50 PM Processed by : Marwa Rahimi
mAU
PDA Multi 1 254nm4nm
200000
4.784
100000
0 76.991
0.0 25 5.0 7.5 10.0 12,5
min
MS Chromatogram
(x1,000,000)
5,302,482 TIC
4.00
2.00
wr—m e
0.0 2.5 5.0 7.5 10.0 12.5

min

MS Spectrum
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Supporting Information

N-terminal free GA5

GA5

Exact Mass: 1663.70
Molecular Weight: 1664.75

! SHIMADZU

.sas LabSolutions
<Sample Information>

Sample Name : GAS

Method Filename : 15t0900v7min_LCMS_210325.lcm
Batch Filename  :20210329.Icb

Injection Volume : 10 uL

Analvysis Report

Date Acquired :29/03/2021 1:15:24 PM Acquired by : Marwa Rahimi
Date Processed :29/03/2021 1:29:28 PM Processed by : Marwa Rahimi
mAU
| PDA Multi 1 254nm.4nm
500000 |
4.762
250000 |
Ly e— 7 2 T ARDA GMOA AORA _ 7.5R5 B29A 11.263
0.0 25 5.0 7.5 10.0 125
min
MS Chromatogram
(x10,000,000)
14,523,322 TIC
1.00
0.00
0.0 25 5.0 7.5 10.0 125
min
MS Spect
Retention Time: 4.838 peeaEn
: $33.00 1664.80 Event (+)
10000000
300 400 SO0 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
m/z
Retention Time: 4.855
20000000 $30.85 Event ()
: 1663.55
10000000
300 400 S00 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
m/z
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Supporting Information

N-terminal free GA6

HO.__O HO.__O OH o
NH
:H H 9 7 n © 0 o B o
HoN N/\",N N/\H,N N/\H’N\._)LN N\)J\N N\:)J\N N\_)LNHz
H O H J S A
HO"~0 HO ™0 HO™ ™0 I

J
GA6 O

Exact Mass. 1663.70
Molecular Weight: 1664.75

SHIMADZU

. Labsolutions Analysis Report

<Sample Information>

Sample Name : GAG

Method Filename : 15t0900ov7min_LCMS_210325.lcm
Batch Filename :20210329.Icb

Injection Volume 10 uL

Date Acquired . 29/03/2021 1:30:05 PM Acquired by : Marwa Rahimi
Date Processed :29/03/2021 1:44.07 PM Processed by : Marwa Rahimi
mAU
PDA Mult | 254nm,4nm
50000
25000
0
0.0 2.5 5.0 T:5 10.0 12.5
min
MS Chromatogram
(x1,000,000)
7.25 [7,248,980 . - TIC
0.00 J g
0.0 25 50 7.5 10.0 125
min
MS Spectrum
Retention Time: 4.872
1 837120 Event (-]
5000000 -
1665.80
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
mfz
Retention Time: 4.889
20000000 831.15 Event (-)
10000000
i 1663.65

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 19:00
m/z
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Supporting Information

N-terminal free GA7

HO:ro Hojo Ho)¢o OH o
NH

o H H o H H o H H o o = o %HO

NWN{LN/YN N/\H’N\._)LN T\)L ril\)L Ny

H o H o H o ¢ H g 0 \L 0 O

HO™S0 HO"S0 O

GA7

Exact Mass: 1663 70
Molecular Weight: 1664 .75

HzN

SHIMADZU

~ Labsolutions  Analvsis Report

<Sample Information>

Sample Name 1 GAT

Method Filename : 15t0900v7min_LCMS_210325.lcm
Batch Filename :20210415.Icb

Injection Volume :10 uL

Date Acquired :15/04/2021 11:35:13 AM Acquired by : Marwa Rahimi
Date Processed :15/04/2021 11:49:16 AM Processed by : Marwa Rahimi
mAU

PDA Multi | 254nm4nm

250000

0.0 25 5.0 7.5 10.0 12.5
min

MS Chromatogram
(x10,000,000)

17,944,880 TIC

0.0 2.5 50 7.5 10.0 125
min
MS Spectrum
Retention Time: 4.906
200000007 83320

1664.80 Event (+)

10000000
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Supporting Information

N-terminal free GA8

bt Y w3
O 7y Q9 =y Q@ Ty Q o >0 B o
HN AN AN N,\”,NEJKN T\)J\N T\)LN N\E)LNHZ
H o H 5 H o = H g H g —\LH o =
HO™ ~0 HO™ ™0 HO™ "0 i
GAS
Exact Mass: 1663.70
Molecular Weight: 1664.75
SHIMADZU

== LabSolutions

<Sample Information>

Sample Name
Method Filename
Batch Filename
Injection Volume
Date Acquired
Date Processed
mAU

:GAS8

1 15t0900v7min_LCMS_210325.Icm
:20210329.1cb

10 uL

:29/03/2021 2:11:54 PM

1 29/03/2021 2:25:57 PM

Acquired by
Processed by

Analvsis Report

: Marwa Rahimi
: Marwa Rahimi

PDA Multi 1 254nm,4nm

SUD(J(]U: 4.765
250000
0 — {noo & 5f0R126 974 7 GRA A 28K 11250
0.0 25 5.0 15 10.0 12.5
min
MS Chromatogram
(x10,000,000)
13,318,633 TIC
1.00-
0.00 —— e S S S PSS
0.0 25 5.0 T.5 10.0 12.5
min
MS Spectrum
Retention Time: 4.906
| 1665.75 Event (+)]
] 833.05
10000000
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
mfz
Retention Time: 4.923
20000000 830.90 Event (-)]
1
] 1663.45
10000000-|
i
300 400 500 600 700 800 900 1000 11:00 1200 1300 1400 1500 1600 1700 1800 1900
m'z
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Supporting Information

N-terminal free GA9

HO/\/I/O HO__O HO__.O OH
(I

N
H

0 0 o = 0 o] \L o O
HOS0 HO™ S0 O
GA9

Exact Mass: 1663 .70
Molecular Weight: 1664 .75

HoN

SHIMADZU

. Labsolutions Analvsis Report

<Sample Information>

Sample Name : GA9

Method Filename : 15t0900v7min_LCMS_210325.lcm
Batch Filename  :20210329.Icb

Injection Volume 10 uL

Date Acquired . 29/03/2021 2:41:16 PM Acquired by : Marwa Rahimi
Date Processed :29/03/2021 2:55:20 PM Processed by : Marwa Rahimi
mAU
500000 | PDA Multi 1 254nm,4nm
4.772
250000 |
5.5.@2428
0] ~ 14nz — CARgN7A B 7im o071 7572 8296 11.267
0.0 25 5.0 7.5 10.0 125

MS Chromatogram
(x10,000,000)

(12,526,743 | - TIC
1.00-

0.00 — e 8
0.0 25 5.0 7.5 10.0 12.5

min
. MS Spectrum
Retention Time: 4.906

. ! T +
10000000.] 833.15 1664.75 Event ()

I P

T 3 T T T T T T
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
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Retention Time: 4.923
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Supporting Information

N-terminal free GA10

HO__O

B N
@ T Q w9 :nQ 0
H,oN N,\n,N N/\WN N/\H’N\._)J\N NJkN
H Ho Hg = H 81 H
HO™ S0 HO S0 HO™ S0

HO._O
-

N
3

GA10

Exact Mass: 1663.70
Molecular Weight: 1664.75

SHIMADZU

s LabSolutions
<Sample Information>

Analysis Report

O

NH

0 o
AN
i\!" 0

”..S:O

NH;

Sample Name
Method Filename
Batch Filename

:GA10
1 15t0900v7min_LCMS_210325.lcm
120210329.Icb

Injection Volume :10uL

Date Acquired :29/03/2021 3:40:03 PM Acquired by : Marwa Rahimi
Date Processed :29/03/2021 3:54:06 PM Processed by : Marwa Rahimi
mAU
200000-| | PDA Multi 1 254nm 4nm
4,775
100000 |
5.2092830
| . 11.284
0 P 11T S— 45479 5718270 7.568 8296 : s
0.0 25 50 1.5 10.0 12.5
min
MS Chromatogram
(x10,000,000)
1.00-{10,783,129 TIC
0.00 — = ! - . -
0.0 25 50 75 10.0 125
min
MS Spectrum
Retention Time: 4.838
833.10 Event (+)
5000000 -
‘ 1665.70
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\ . I L ] . .
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
m/z
Retention Time: 4.855
200000001 83105 Event ()
10000000 1663.55
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
m'z
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Supporting Information

N-terminal free GA4

GA4

Exact Mass: 1735.73
Malecular Weight: 1736 81

SHIMADZU

~ Labsolutions Analvsis Report

<Sample Information>

Sample Name : GA4

Method Filename : 15t0900ov7min_LCMS_210325.lcm
Batch Filename :20210415.lcb

Injection Volume :10uL

Date Acquired :15/04/2021 1:17:04 PM Acquired by : Marwa Rahimi
Date Processed :15/04/2021 1:31:08 PM Processed by : Marwa Rahimi
mAU

PDA Multi 1 254nm,4nm

0.0 2.5 5.0 7.5 10.0 12.5
min
MS Chromatogram
(x10,000,000)

18,412,813 | TIC

min

MS Spectrum
Retention Time: 4.906

869.20 Event (+)

10000000
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Supporting Information

N-terminal free GA11

GAM
HO__O HO__O HO__O OH
J oo T o J w0
H o 7 4 o 0 e} OH o

HoN N'NTFN‘fJ\ /\1’ N’“W’N\/ﬂ“w T\,J\N T\fﬂ\N T‘?JLNHQ

H o 0 H o ¢ H o H o xl\f o *

HO~0 HO"~0
Exact Mass: 1627.70
Molecular Weight: 1628.71

SHIMADZU

= LabSolutions
<Sample Information>

Sample Name : GA11

Method Filename : 15t0900v7min_LCMS_210325.lcm
Batch Filename :20210415.Icb

Injection Volume :10 uL

Analvsis Report

Date Acquired 1 15/04/2021 11:49:53 AM Acquired by : Marwa Rahimi
Date Processed :15/04/2021 12:03:58 PM Processed by : Marwa Rahimi
mAU
00000 PDA Multi 1 254nm,4nm
100000
ol . -
0.0 25 5.0 15 10.0 125
min
MS Chromatogram
(x10,000,000)
19,608,372 TIC
1.00-
0.00 ——— S — i . _
0.0 2.5 5.0 7.5 10.0 12.5
min
MS Spectrum
Retention Time: 4.669
$15.50 1628.80 Event (+)
10000000-294.30
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300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
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1000000011
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Supporting Information

N-terminal free GA12

Exact Mass: 1613.69
Molecular Weight: 1614.69

SHIMADZU

~ Labsolutions Analysis Report

<Sample Information>

Sample Name 1 GA12

Method Filename : 15t0900v7min_LCMS_210325.lcm

Batch Filename  :20210415.Icb

Injection Volume :10uL

Date Acguired 1 15/04/2021 12:04:34 PM Acquired by : Marwa Rahimi
Date Processed :15/04/2021 12:18:37 PM Processed by : Marwa Rahimi
mAU

PDA Multi 1 254nm.4nm
200000

100000

0.0 25 5.0 7.5 10.0 12.5
min
MS Chromatogram
(x10,000,000)

200 20,106,096 TIC

0.00 ———— . . e e e o PP E
0.0 2:5! 50 7:5 10.0 12.5

min

MS Spectrum
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Supporting Information

N-terminal free GA13

e}
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I

HO__O HO__O HO
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o jH o jH 0 j 0 = ot o
HoN N/YN\l)kN,YN N \:)LN
H o H o H o = H g o) I 0 :
HO ™0 HO™ ™0 O
GA13

Exact Mass: 1677.72
Molecular Weight: 1678 77

ZT

SHIMADZU

~ Labsolutions Analysis Report

<Sample Information>

Sample Name :GA13

Method Filename : 15t0900v7min_LCMS_210325.lcm
Batch Filename :20210415.lcb

Injection Volume :10uL

Date Acquired :15/04/2021 12:19:14 PM Acquired by : Marwa Rahimi
Date Processed : 15/04/2021 12:30:48 PM Processed by : Marwa Rahimi
mAU

PDA Multi 1 254nm,4nm

200000 |
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0 | B i T
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min
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(x10,000,000)
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MS Spectrum
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Supporting Information

DOTA-GA4
i GA4a
o] (\N’\O " OH
HOJK,N\L J,N\AOH HO._O HO._O OH o
N o j jH o « NH /C;OH

0] O o}
H T
‘\er N/\n’N N/\n” N”\n/N\.,)LN N A AN AN A,
07 "OH HO™ ~O HO™ ~O \L O

Exact Mass: 2121.91
Molecular Weight: 2123.21

SHIMADZU

~ LabSolutions Analvsis Report

<Sample Information>

Sample Name : DOTA-GA4

Method Filename : 15t0900v7min_LCMS_210325.lcm
Batch Filename :20210518.Icb

Injection Volume : 10 uL

Date Acquired 1 18/05/2021 3:41:16 PM Acquired by : Marwa Rahimi
Date Processed :20/05/2021 3:00:38 PM Processed by : Marwa Rahimi
mAU

PDA Multi 1 254nm,4nm

100000
0.0 23 5.0 1.5 10.0 12.5
min
MS Chromatogram
(x10,000,000)
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0.00 | — — : - : I
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MS Spectrum
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Supporting Information

DOTA-GA7
o]
l)L GA7a
OH
O Ny OH
N_AgHO O HO__O HO._O
_ NH OH
H S H H © o H
kn,N N»YN])‘\N/\H,N NN \,JL TV)LN N A,
0 H o H o H o = H g o) H o = O
07 "OH HO ™0 O
Exact Mass: 2049 88
Molecular Weight: 2051.156
SHIMADZU

Analvsis Report

:a LabSolutions
<Sample Information>

Sample Name :DOTA-GA7

Method Filename
Batch Filename
Injection Volume
Date Acquired
Date Processed

: 15t0900v7min_LCMS_210325.lcm
:20210518.Icb

10 uL

1 18/05/2021 3:55:58 PM
:19/05/2021 6:52:32 AM

Acquired by
Processed by

: Marwa Rahimi
: Marwa Rahimi

mAU
PDA Multi 1 254nm,4nm

250000
0 s - S -
25 5.0 75 10.0 12.5
min
MS Chromatogram
(x10,000,000)
200 21,111,111 TIC
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MS Spectrum
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Supporting Information

DOTA-GA11l
0
GA11a
OH
0 (N OH
Ho)l\,N N_AgHO._O HO__O HO__O OH o
1J P P B (_NH oH
Ny 0 7y 0o 7y o 7y o o] 0 o
krrN NWNfLN/\n”N N/\H/N\;)J\N T\’AN T\)LN rTJ\:)LNHZ
0 H o H o H o = H o H oli H o =
07 "OH HO"~0 \k \©
Exact Mass: 2013.88
Molecular Weight: 2015.12
SHIMADZU

Analysis Report

=2 LabSolutions
<Sample Information>

Sample Name
Method Filename
Batch Filename
Injection Volume
Date Acquired
Date Processed
mAU

- DOTA-GA11

: 15t0900v7min_LCMS_210325.Icm
:20210518.Icb

210 uL

: 18/05/2021 4:10:40 PM

: 20/05/2021 3:00:57 PM

Acquired by
Processed by

: Marwa Rahimi
: Marwa Rahimi

PDA Multi 1 254nm 4nm
100000
50000
0 A
0.0 2.5 5.0 1.5 10.0 12.5
min
MS Chromatogram
(x10,000,000)
2.00-21,111,111 TIC
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0.00- = = )
0.0 25 5.0 -] 10.0 12.5
min
MS Spectrum
Retention Time: 4.771
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Supporting Information

DOTA-GA12

(e}
OH

OJKJNK\N N\AOH HO._O OH .
j j j . NH OH
H?)L N/\J(I”/\P)’éﬁw v e
HO S0 \L \©

Exact Mass: 1999.87
Molecular Weight: 2001.09

GA12a

SHIMADZU

 LabSolutions Analysis Report

<Sample Information>

Sample Name : DOTA-GA12

Method Filename : 15t0900v7min_LCMS_210325.lcm
Batch Filename :20210518.Icb

Injection Volume : 10 uL

Date Acquired 1 18/05/2021 4:25:23 PM Acquired by : Marwa Rahimi
Date Processed :20/05/2021 3:01:35 PM Processed by : Marwa Rahimi
mAU
200000 | PDA Multi 1 254nm,4nm
100000
0
0.0 2.5 5.0 7.5 10.0 125
min
MS Chromatogram
(x 10,000,000y
ZUU_ZI.III.III TIC
1.00 .
0.00 - - - - — - - = - s - - - - - - - - - - - .
0.0 25 5.0 7:5 10.0 12.5
min
. MS Spectrum
Retention Time: 4.771
20000000 P IOOf,IS Event (1)
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100000001
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1 l.l_ coicns e s N T S ) B S S
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20000000+ 994,55 Event ()
10000000
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Supporting Information

DOTA-GA13

Exact Mass: 2063.90
Molecular Weight: 2065.18

SHIMADZU

~ Labsolutions Analvsis Report

<Sample Information>

Sample Name : DOTA-GA13

Method Filename : 15t090ov7min_LCMS 210325.lcm
Batch Filename :20210518.lcb

Injection Volume : 10 uL

Date Acquired : 18/05/2021 4:40:04 PM Acquired by : Marwa Rahimi
Date Processed :20/05/2021 3:00:00 PM Processed by : Marwa Rahimi
mAU

PDA Multi 1 254nm,4nm

100000

0.0 2.5 5.0 715 10.0 12.5
min

MS Chromatogram
(x10,000,000)

2.00{21,099,298 TIC

000 —————————— - - ————
0.0 25 5.0 75 10.0 12.5

MS Spectrum
Retention Time: 5.143

20000000+ 1034.10 Event (1)
4 |
] 861.70

689.40

10000000
1 1377.60

| 11 . Iy | . g
I | 1 L
I I I | I
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m'z
Retention Time: 5.160
20000000~ 1031.20 Event ()

10000000
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Supporting Information

Radiolabeled[®®Ga]Ga-DOTA-GA4

[6 & 4G aG Mb

Exact Mass: 2188.82
Molecular Weight: 2190.92

SHIMADZU

Labsolutions Analvsis Report

<Sample Information>

Sample Name : Gab8-DOTA-GA4

Method Filename : 15t090ov7min_LCMS_QC.lcm

Batch Filename :

Injection Volume : 10 uL

Date Acquired :20/05/2021 2:50:48 PM Acquired by : Marwa Rahimi
Date Processed :20/05/2021 3:04:51 PM Processed by : Marwa Rahimi

Radiochrmmatogr a

4.924

75
50|

25:

4.209

0.0 25 5.0 75 10.0 12.5
min

t St wSitiA YS I NB I I NB I
M na n g MT (pp nhyc
H ndpH n OCTPAM dP mMn

¢c20l f oc H dcC M N

Radiochromatogram 0f§Ga]GaDOTA-GA4. Desired product obtained at >99% purity.

Mi nor radi oactive peak (7 1%) appearing at
product. Kinetex XBC18 column (5 pm, 100 A, 150460 mm) eluted at 1.5 InAmin with a
gradient of MeCN: 0.1% (w/v) formic acid, starting at 15% MeCN, increased to 50% B over 7
min and then increased to 90% and maintained at 90% MeCN for 3 min.
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Supporting Information

Radiolabeled[®®Ga]Ga-DOTA-GA7

o [6 & 4G aG A7b
~ (o
0 N”}'j OH
ok NagieN_hHO O  HO_O  HO_O OH o
i j j j _ NH OH
Ny o 7y oo H O 7y O 0 0 H O
N N/\[rN\ﬁLN»YN N Ay Ny T\)LN N A,
0 H o H o H o = H ¢ HOZ\I\HO:
07 "OH HO™ ™0 O
Exact Mass: 2116.79
Molecular Weight: 2118.86
SHIMADZU .
Labsolutions Analysis Report
<Sample Information>
Sample Name : Gab8-DOTA-GA7
Method Filename : 15t0900ov7min_LCMS_QC.lcm
Batch Filename  :20210604.Icb
Injection Volume :10 uL
Date Acquired :4/06/2021 4:07:03 PM Acquired by : Marwa Rahimi
Date Processed :7/06/2021 11:57:24 AM Processed by : Marwa Rahimi
mV
3 AD2
750 N
500
250
:r!
0 — - + - - - - -+ _ - - — - - - - = -~
0.0 2:5 5.0 7:5 10.0 12.5
min
t SI ] wSitiA YS I NB I I NB |
M n| m cTnnn npywm
H non m Tpnpncdp G mdp
¢c201 € TCMHMAKD M N

Radiochromatogram ofGa]GaDOTA-GA7. Desired product obtained at >99% purity

retention time of 4.21 min  Mi

nor

radi

oact i

vV e

peak

(-

1 %)

represents radiolysis product. Kinetex XH8 column (5 pm, 100 A, 150 x 4.60 mm) eluted

at 1.5 mL/min with a gradient of MeCN: 0.1% (w/v) formic acid, starting at 15% MeCN,
increased to o B over 7 min and then increased to 90% and maintained at 90% MeCN for 3
min.
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Radiolabeled[®®Ga]Ga-DOTA-GA11l

[6 & 4G aGAL b
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Exact Mass: 2080.79
Molecular Weight: 2082.82

SHIMADZU

Labsolutions Analvsis Report

<Sample Information>

Sample Name : Gab8-DOTA-GA11

Method Filename : 15t0900v7min_LCMS_QC.lcm
Batch Filename :

Injection Volume : 10 uL

Date Acquired : 4/06/2021 2:52:40 PM Acquired by : Marwa Rahimi
Date Processed :4/06/2021 3:34:15 PM Processed by : Marwa Rahimi
mV
EN AD2
o
-+
1000
500
g
g
0.0 25 5.0 75 10.0 125
min
t SI 1 wSiiA YS I NB I I NB I
M né HC MT MC vdb b c
H ne p o ynoMHC Gy nn
¢c201 f y CNHQC M N

Radiochromatogram ofiGa]GaDOTA-GA11 Desired product obtained at >98% purity at
retention time of 4. 22 @%)mppearing M reterdgion timea2@i oact i
min represents radiolysis product. Kinetex XB8 column (5 pm, 100 A, 150 x 4.60 mm)

eluted at 1.5 mL/min with a gradient of MeCN: 0.1% (w/v) formic acid, starting at 15% MeCN,
increased to 50% B over 7 min and then increased to 90% and maintainedMe@b¥6or 3

min.
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Radiolabeled[®®Ga]Ga-DOTA-GA12

[f&4GaGAL b
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Exact Mass: 2066.78
Molecular Weight: 2068.80

SHIMADZU

Labsolutions Analysis Report

<Sample Information>

Sample Name : Ga68-DOTA-GA12

Method Filename : 15t0900v7min_LCMS_QC.lcm
Batch Filename

Injection Volume :10 uL

Date Acquired :4/06/2021 3:51:30 PM Acquired by : Marwa Rahimi
Date Processed  :26/08/2023 12:38:48 PM Processed by : Marwa Rahimi
mV
é AD2
g
1000
500
g
0
0.0 2.5 5.0 75 10.0 12.5
min
t SI 1 wSmiA YS I NB | I NB I
M na m MM CYHI MB p H
H ne nwm ynHpnoy downy
¢c20l f YPOHHPLY M

Radiochromatogram ofiGa]GaDOTA-GA12. Desired product obtained at >98% purity at
retention time of 481 mi n . Mi nor radioactive peak1l(’ 2%)
min represents radiolysis product. Kinetex XB8 column (5 um, 100 A, 150 x 4.60 mm)

eluted at 1.5 mL/min with a gradient of MeCN: 0.1% (w/v) formic acid, starting at 15% MeCN,
increased to 50% B over 7 min and then increased to 90% and maintainedN\ae@0%gor 3

min.
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Radiolabeled[®®Ga]Ga-DOTA-GA13

SHIMADZU

i LabSolutions

5 [ 6 4G aGAL B

Exact Mass: 2130.81
Molecular Weight: 2132.88

Analysis Report

<Sample Information>

Sample Name
Method Filename
Batch Filename
Injection Volume
Date Acquired
Date Processed

: DOTA-GA13b
: 15t0900v7min_LCMS_QC.Ilcm

S10uL
£ 4/06/2021 2:20:37 PM
: 4/06/2021 4:03:30 PM

: Marwa Rahimi
: Marwa Rahimi

Acquired by
Processed by

mV
D Radiochrmmatogr a
0
<
1000
500-
8
0
0 _.A‘_ _JL
T T T T T T T T T T T T T T T T T T T T T T T T T
0.0 25 5.0 75 10.0 125
min
t St wSHiA YS I NB I I NB I
M Mb y OHpNTC M T T
H ng T c dhbhmMT C D PP HO
¢c2aGl ¢ MAHNOMTH M 1N

Radiochromatogram of§Ga]GaDOTA-GA13. Desired product obtained at >98% purity at

retention time of 876 mi

Mi

nor

radi

oact i

vV e

peak38(° 2 %)

min representsinlabelled radioisotope at solvent froKinetex XB-C18 column (5 pum, 100

A, 150 x 4.60 mm) eluted at 1.5 mL/min with a gradient of MeCN: 0.1% (w/v) formic acid,
starting at 15% MeCN, increased to 50% B over 7 min and then increased to 90% and
maintained at 90% MeCN for 3 min.
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Materials and Methods: Biology

Circular Dichroism (CD)

Circular dichroism (CD) measurements were acquired on a Chirpeaspectropolarimeter
(Applied photophysics, United Kingdom). The CD experiments were performed between 195
nm and 260 nm in triplicate with 1 nm step size, 1 nm bandwidth, 1 o@mmint and 1 mm
qguartz cell (Starna, United Kingdom). Signal was recorded as millidegree. The DPC micelle

background was subtracted, and the spectra were baseline corrected to 0 mdegree at 260 nm.

In Vitro CCK2R-Ligand Competitive Binding Assays

All CCK2R binding experiments were conducted using A431 (human epidermoid carcinoma)
cells stably transfected to ovexpress the human felkngth CCKoR (A431-CCK2R) (gifted

by Dr. Elisabethvon GuggenbergMedizinische Universitat Innsbrugpfdl] As a negative
control A431 cells stably transfected with an empty vector were analysed simultaneously
(A431-EV). All A431 cells were maintained in DMEM (Gibco, Australia) media supplemented

with 10% foetal calf serum and 250 pg/mL G418 as described preyi@23l

The affinity of all peptidesfor the CCK>R was evaluated using competitive binding assays
agains{'’Lu]Lu-DOTA-CP04in A431-CCKzR cells. Briefly, 48 loursbefore the experiment
cells were plated at a density 890,000 cells per well ir12 well plates. On the day of the
experimentlinearpeptides were diluted in DMEM supplemented with 1% foetal calf serum to
at least 7 different concentrations 400 nM) and approximate00,000 cpm of’“Lu]Lu-
DOTA-CP0O4was added to each dilution. Cells were washed twice +natge binding buffer
(DMEM supplemented with 1% foetal calf serum) and resuspended in 1 mL of {heepezed
peptide mix before being incubatedadm temperaturéor 1 hour. Postincubation the media
was removed and kept for analysis (unbound fraction) and the cells werelviagieein ice

cold PBSwhich was pooled with the unbound fraction. Finallj NaOH (150uL)was added
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to thewells and allowed to incubate for 5 min before lysates were collected (bound fraction).
A small volume of lysate was kept aside to determine protein concentration using the Pierce®
BCA protein assay kit (Thermo Fisher, Australia). All samples were analysegthsiRerkin

Elmer 2480 Wizard2 gamma counter (PerkinElmer, MassachusetiSA) and were
normalised according to protein concentration. Half maximal inhibitory concentratigg) (IC
was determined using nonlinear regression calculated usiaphBad Prism Software

(GraphPad Software, California, USA).

LogDr.4Determination

To determine the distribution coefficient (logk), °®Ga radiolabeled peptidef®Ga]Ga
DOTA-GA4, [%8Ga]GaDOTA-GA7, and [%8Ga]GaDOTA-GA11li GA13 were diluted to
approximately\20 pmol/mL in PBS (pH 7.4) and an equal volume-ottanol was added. The
mixture was vortexed vigorously for 10 cycles of 1 min at room temperature before being
centrifuged for 6 min to separate the two phases. Equal volumes from each phase were
aliquotal into individual counting tubes and analysed for 1 min using the Perkin Elmer 2480

WizardZE gamma counter (PerkinElmer, MassachuséiA). The distribution coefficient

was calculated using the following equation Legka= 0 € '@—— .

Protein Binding and Free Fraction Determination

®8Ga radiolabeled peptide$8Ga]GaDOTA-GA4, [*8Ga]GaDOTA-GA7, and [®%Ga]Ga
DOTA-GA11i GA13 were assayed in duplicate at a final concentration betweeiB@00

pmol/mL in pooled human serum. As a contp®ptides were incubated in 20 mM HEPES,

pH 7.3. Mixtures were incubated for burat 37 before being | oade
Ultrafiltration spin column with a MW cebff of 30 kDa (MilliporeSigma, Massachusetts,

USA). Samples were centrifuged for 45 min at room temperature and radioactivity in the eluate
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(free radiolabeled peptide) and retentate (pret@innd radiolabeled peptide) were measured

ina gamma counter.

Cell Internalisation Experiments

To determine whether binding of radiolabeled peptides induced -ZCieceptor
internalisation, assays were performed using AGEK:R or EV control cells. Fortgight

hours prior to the experiment, cells were seeded at a den8i09,000/well in al2 well plate

and grown at 37 . OjJrell$ were waklzeg twioefin idold leindiagx p e r i m
buffer (DMEM supplemented with 1% foetal calf serum) before being resuspended in either 1

mL binding buffer (specific binding) or 1 mL blocking solution (13.3 uM YMO022 in binding

buffer, nonspecific binding). @1 | s were i ncubated at 37 for
removed and replaced with binding buffer contairfif@a radiolabeled peptidd&’Ga]Ga

DOTA-GA4, [®%Ga]GaDOTA-GA7, and [%Ga]GaDOTA-GA1liGAl13 at a final
concentration of 40 nM. Cellswereinaub ed at 37 for 30, 60, 12C
point incubation was terminated by collecting the media and washing the cells twice with ice

cold binding bufferLike affinity binding assays, etdia and washes were pooled and aliquoted

for counting (total radioactivity added). To determine the memHbpaned fraction, cells were

washed twice with 1 mL of 50 mM glycine (pH 2.8, 5 min incubation) and each wash was
pooled for counting. Finallythe cells were lysed with 1 M NaOH and lysates collected to
determine the internalised fraction. To calculate specific peptide internalisatiospaoific

and membrane bound peptide counts were subtracted from the internalised fraction and this
value was expressed as a percentage of the total radioactivity adckdts t Each time point

was assayed in triplicate and all values are expressed as the mean +SD.

Metabolic Studies
To assess the stability 8iGa radiolabeled peptidegjainst enzymatic degradation, duplicate

samples (75®00 pmol/mL, 2-5MBg) wer e i ncubated at 37 wi t h
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mouse kidney homogenate, 30% mouse liver homogenate or 20 mM HEPES, pH 7.3 (control).
Human blood was collected, and serum prepared using SSTIl advance vacutainer tubes
according to the méeaoh Bickinson Hewdersey, USAL Mauset i 0 n ¢
kidney and liver homogenates were prepared by washing the tissuesaidd¢¢EPES buffer,

pH 7.3 and placing them in pohilled tubes containing HEPES buffer and 2.38 mm metal

beads (MeBio Laboratories, Hilden Germany). Tissues were homogenised uding
PowerLyzer24 homogeni ser ( Qi agen, Hi |l den, C
instructions $8Ga radiolabeled peptides wateni ncubat ed with the vari
and samples were collected at 15, 30, 60 and 90 min. Reactions were terminated by addition

of an equal volume of acetonitrile and centrifugation for 2 min at 15,000 rpm. Supernatants

were diluted in water befogeing analysed by HPLC usimgKinetex C18 XBcolumn Gum

4.6x150mm), elutedat 1.5 nL./min usingMeCN in water contaiing 0.1% formic acid over 7

min.

Small Animal PET Imaging and Biodistribution Studies

FemaleNSG mice (agel1-14 weeks)weresourced from Animal Resources Centre, (Canning
Vale, Western Australiggndwere inoculated subcutaneously on the right flank Wi 10°
A431-CCKzR cells in PBS:Matrige(1:1). Mice were weighed and tumours measured twice
weekly using electronic callipers with tumour volume (fhoalculated a8.5x length x width.

Mice were assigned to imaging and/or biodistribution groups (tumour voldrt@827 mny).

The respectivé®Ga labelled tracerl(63 3.81 MBqg, 170uL, 13.7 14.2 pmoles)xontaining
vehicle solution (75uL, DMSO:Tween 80: water, 2:2:6 v/wigsthen administered to mice
intravenouslyiatail vein injection. Three mice were euthanized for biodistributioout pog
injection (n=3) and selected tissues were excised, weighed, and counted using a Capintec
(Captus 4000e) gamma counter. Three mice were anaesthetised using 1.5% isoflurane and

imaged at Ihour (n=3)and 2 lours(n=3) with a G8 Small Animal PET/CT scanner (Perkin
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Elmer/Sofie Biosciences). A 10 min static PET scan was acquired, followed immediately by a
CT scanSupplementary Data, p% S55). PET images were acquired using the G8 acquisition
engine software and reconstructed using a 3D maximal likelihood and expectation
maximization (ML-EM) algorithm. PET images were analysed using VivoQuant software,
version 3.0 (inviCRO Imaging Services aBdftware) to quantify maximum standardised
uptake value in regions of interest (SkkJ. Background regions for imaging expagnts

were calculated by quantitating mean standardised uptake value (SUVmean) of the abdomen
and gut region. The region of interest was selected due to low uptake in abdomen/gut during
imaging.After imaging the zhour time point mice organswere harvested for biodistribution

analysis as above.

For blocking CCK2R binding a solution oN-[(3R)-2,3-Dihydro-1-[2-(2-methylphenyl2-
oxoethyl}2-oxo-5-phenyt1H-1,4-benzodiazepi3-yl]-N NB-methylphenyBurea  (YMO022;
Sigma Aldrich) wasisad. YM022 (75uL of a Ing/ml solution constituting DMSO:Tween 80:
water, 2:2:6 v/v/v) was added to the respecii@a labelled tracerl(41i 3.61MBq, 100 L,
13.714.2 pmoles) and this mixture (total A{uL) was administered in three mice
intravenouslyvia tail vein injection andorgansharvested at 1 dur post injection for

biodistribution analysisas above

All animal experiments were performed with the approval of the Peter MacCallum Cancer
Centre Animal Experimentation Ethics Committee and in accordance with the Australian code
for the care and use of animals for scienfpurposes, 8th Edition, 201AEEC Approval

E654.
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Biological assays results

Metabolism studies [%8Ga]Ga-DOTA-GA4

HEPES (control)
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Metabolism studies:[*®Ga]Ga-DOTA-GA7
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Kidney
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Metabolism studies:[*®Ga]Ga-DOTA-GA11

HEPES (control)
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Metabolism studies:[?®Ga]Ga-DOTA-GA12
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Kidney
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Metabolism studies:[*®Ga]Ga-DOTA-GA13

HEPES (control)
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Kidney
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Imaging SUV: [%8Ga]Ga-DOTA-GA4

Imaging scansSUVmaxand Tumour:Organ Ratios at 1hr and 2hr

n=1 n=2 n=3

1hr
Mouse  SUVinax T“(r}‘)o“r Ba‘(:gﬁg;“”d T:Bkg Lé‘ﬁ)er TiL K'(d}gey T:K St‘zg‘“h TS
n=1 1.17 0.53 0.12 9.89 0.14 8.37 1.60 0.73 0.22 5.37
n=2 1.53 0.70 0.13 11.41 0.16 9.47 1.62 0.94 0.26 5.84
n=3 1.53 0.53 0.12 13.05 0.13 11.41 1.39 1.10 0.22 7.06
Blocking 0.49 0.28 0.18 2.81 0.17 2.98 1.76 0.28 0.18 2.69
2 hr
Mouse SUVmax Tu(r%o ur Bat(:égg;und T:Bkg L(“Sr T.L Kl(dKn)ey T:K Stczrsn)ach T:S
n=1 1.30 0.49 0.05 28.25 0.09 14.58 1.54 0.84 0.17 7.66
n=2 1.49 0.64 0.06 25.37 0.10 14.55 1.62 0.92 0.25 5.99
n=3 1.46 0.50 0.05 27.85 0.08 18.01 1.42 1.03 0.22 6.54
Blocking 0.38 0.18 0.07 5.67 0.09 4.22 1.76 0.21 0.12 3.06
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Imaging SUV: [68Ga]Ga-DOTA-GA7

Imaging scansSUVmaxand Tumour:Organ Ratios at 1hr and 2hr

n=1 n=2 n=3

1hr
Mouse SUVimax T“(r}‘)o“r Ba‘(:gﬁg;“”d T:Bkg LE‘IZ)er TiL K'(C:Sey TK St‘zgacr‘ TS
n=1 1.75 0.74 0.12 14.63 0.13 13.92 0.90 1.94 0.45 3.92
n=2 1.62 0.49 0.08 20.83 0.08 19.77 0.64 2.54 0.27 6.00
n=3 1.91 0.84 0.12 16.38 0.12 16.02 0.83 2.32 0.33 5.85
Blocking 0.65 0.27 0.09 7.09 0.09 7.10 0.61 1.07 0.16 4.19
2 hr
Mouse SUVmax Tu(r%o ur Bat(:égg;und T:Bkg L(“Sr T:L Kl(dKn)ey T:K Stczrsn)ach T:S
n=1 1.89 0.70 0.04 53.06 0.07 25.46 0.78 2.44 0.30 6.42
n=2 1.62 0.46 0.04 41.86 0.06 28.34 0.60 2.70 0.24 6.85
n=3 1.82 0.77 0.04 44.31 0.07 24.37 0.71 2.58 0.27 6.71
Blocking 0.61 0.21 0.04 16.65 0.05 11.96 0.52 1.17 0.11 5.66

S52



Imaging SUV: [¢8Ga]Ga-DOTA-GA11

Supporting Information

Imaging scansSUVmaxand Tumour:Organ Ratios at 1hr and 2hr

n=2 n=3
1 r
2hr lhr 2hr

1hr
Mouse SUVimax T“(’}])O“r Ba‘(:gﬁg;“”d T:Bkg L(“If)er TiL K'(C:Sey TK St‘zgacr‘ TS
n=1 1.29 0.58 0.13 10.30 0.14 9.09 0.67 1.92 0.21 6.23
n=2 1.12 0.34 0.06 18.05 0.07 15.76 0.51 2.17 0.13 8.79
n=3 0.95 0.40 0.06 14.78 0.07 13.62 0.50 1.88 0.17 5.55
Blocking 0.39 0.16 0.07 5.94 0.07 5.50 0.48 0.81 0.12 3.27

2 hr
Mouse SUVmax Tu(r%o ur Bat(:égg;und T:Bkg L(“SH T:L Kl(dKn)ey T:K Stczg)ach T:S
n=1 1.35 0.53 0.04 31.08 0.06 21.07 0.59 2.28 0.15 8.90
n=2 1.19 0.33 0.03 39.34 0.05 25.00 0.46 2.60 0.15 7.71
n=3 0.97 0.38 0.04 26.89 0.05 17.82 0.43 2.25 0.17 5.60
Blocking 0.34 0.12 0.03 12.94 0.05 7.33 0.43 0.79 0.05 6.49
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