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ABSTRACT Tetraiodothyroacetic acid (tetrac) is a derivative of thyroid hormone T, and causes anti-angiogenesis by
blocking T, binding to integrin @, 3. In this study, we synthesized [*"Tc]Tc-Cys-Asp-Gly(CDG)-tetrac and
evaluated it in vitro as a tumor angiogenesis imaging ligand. The CDG was conjugated to tetrac as a chelator
for technetium-99m labeling. The cold vial containing CDG-tetrac, sodium glucoheptonate, and reducing
agent was completed under nitrogen-filled atmospheric glove bag. [*"Tc]Tc-CDG-tetrac was synthesized
in quantitative yield by heating the cold vial with [*"Tc]TcO, at 100°C for 30 min. /n vitro serum stability of
[®"Tc]Tc-CDG-tetrac was measured by incubating the radioligand in 50% fetal bovine serum at 37°C and
analyzing the incubation mixture by radio-TLC, which showed high stability over 6 h (= 98%). Cell binding
study was carried out by incubating [*"Tc]Tc-CDG-tetrac with human umbilical vein endothelial (HUVE)
cells at 37°C for 6 h. The cell binding of the radioligand increased from 100% at 0.5 h to 293.7% at 6 h in a
time-dependent manner. For blocking study, the cells were incubated with the radioligand in the presence of
either tetrac (20 uM) or cRGDyK (20 pM) at 37°C for 4 h. The results demonstrated that the cell binding of the
radioligand was inhibited by tetrac (19.1%) or cRGDyK (35.6%), indicating specific binding of the radioligand
to integrin @, 8 5. Thus, this study suggests that [*"Tc]Tc-CDG-tetrac may be a potential radioligand for tumor
angiogenesis imaging.
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Introduction FE= oz dA ks, 6). e IY S F
@414 (angiogenesis) 7]E9] E3olA o BBl FdetA APHL e FF
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Materials and Methods.

o] Ao Al&¥ atmospheric glove bag,
stannous chloride, sodium glucoheptonate &
EZoFeE B E AJoF, guf 2 TLC plate (F—254)=
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Protocol

1. Synthesis of CDG—tetrac
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2. Synthesis of [*"Tc]Tc—CDG—tetrac
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flo

Technetium—99m 3t
571 9 20 A= HAEH] flste] Az S
atmospheric glove bag QFoA] =351t} CDG—
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)

sodium glucoheptonate £&M(12.5 mg/mL)<
go Fof 0.1 mLe SnCl, - 2H,0 (I mg/mL,
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0
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3. In vitro serum stability study

[*Tc]Te—CDG—tetrac (67 MBq)< pH 7 H 1 o]
23)5t] 50% AEjoldA (fetal bovine serum)ol|
i 37°Col A wi skt o]% 0, 1, 2, 184
Fate] TLC Zdo]E ]
© =2 acetone ¥ ethanol—
NH,OH-H,0 (2:1:5) &gN& Argate] AN &
AHg-sFo] A5kt

6AIzel] 217 AL

Aol A, olFH

radio—TLCE

4, Cell binding study

Human umbilical vein endothelial cells
(HUVE cell)= 2% FBS, hydrocortisone,
hFGF-B, VEGF, R3-1GF-1, hEGF, ascorbic
acid, GA—1000 % heparin®] 2=% endothelial
cell growth medium—2 (Lonza, Walkersville,
MD, USA)°llA Hfekstgl o, 5% CO, i%¥7]ollAl
37°CZE GA31 k. HUVE cell& 24—well plate©]
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Results

1. Synthesis of CDG—tetrac

st = CDG—tetrac (Fig. 1)¢] &%=+ HPLC
24 A3 99% AiL(Fig. 2A), =
Argsto]l BT Ay, o EAES 1022 o]l
—H])eldth(Fig. 2B).
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Chelating Moiety Targeting Moiety

Figure 1. Chemical structure of CDG-tetrac
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Figure 2. Analytical HPLC chromatogram of CDG-tetrac (retention time:
8.175 min; area %: 99.387) (A); ESI mass spectrum of CDG-tetrac (B)

3000
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Figure 3. Radio-TLC chromatograms of [*"Tc]Tc-CDG-tetrac. Mobile
phase: acetone (A) and 2:1:5 ethanol-NH,OH-H,0 (B). (TLC origin: 1 cm,
solvent front: 7 cm)

2. Synthesis of [*™Tc]Tc—CDG—tetrac
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3. In vitro serum stability study
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Figure 4. /n vitro serum stability of [*Tc]Tc-CDG-tetrac measured using
radio-TLC
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4. Cell binding study
[P"T¢]Tc—CDG—tetrac? M EZZAZ A3
A, AZbol| whel AlzAgte] F7hete E i
0.5A17e] 100%E 7|22 1A%k 134.2%,
2A17 ) 234.9%, 4A1Zkoll 253.6%, LE]l 6A|Zto
293.7%° A%E RYuth(Fig. 5A). WAMI =g}
tetrac (20 uM) T+ cRGDyK (20 uM)E 74

et Alzae AL AEzadd =7t
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0.01), cRGDyK ©| 93] 35.6% (P < 0.001)
THE 2RSS FAs At (Fig, 5B). whEkA
doapd A 2R
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Discussion
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Figure 5. . HUVE cell binding of [*"Tc]Tc-CDG-tetrac (A); blocking of [*"Tc]Tc-CDG-tetrac binding (white) by tetrac (grey) or cRGDyK (black) after a 4-h incubation (B).

Data are mean + SD from triplicate experiments. *P < 0.05; **P < 0.01; ***P < 0.001.
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Conclusion

o] Ao AL tetrac technetium—99moO =
st o]

X A 3}7] ["Tc]Te—CDG—tetrace
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