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BFEUHENSERETRENKERE PET RIFWAER K ER

EITRFME S —ERAZE SR (BT 361003) 2k Ak

[# ZEY1 B# 5% [*Cu) CuDOTA-EB-TMTP1 % 143B & W M /D BB 2 Wi . ik £k TMTP
(NVVRQ) X @5t an A B ar i m e, AR5 FA Cubfic DOTA-EB-TMTPL &4 [* Cu] Cu-DOTA-EB-TMTP1,
SRIG AT 1438 B P98 9 faf 98 /N R EAT microPET/CT BA&%, WFR LM M2k, &% [ Cu] Ce-DOTA-EB-
TMTP1 R AR T 77 RN (87.3+5.2) %, JALLEE KT 95. 0% . LI UE W &gt SC B 8 (Evans Blue) &4 J5 A9
TMTPL, EA 5 i b 578 H5 ORI BT 4 09 I i 32 01, 8 h Mg U rT 36 (6.504£0.88) % ID/g, #i& X T# K2 W
K, [ Cu] Cu-DOTA-EB-TMTPI1 Al fEJ2 T4/ PET R4, WA R T Mg 297 — IR L e AL B T

[\ PET; HRME; [*Cu] Cu-DOTA-EB-TMTPI;% Cu #%il
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Synthesis and imaging of long-circulating PET probes specifically targeting highly metastatic osteosarcoma

LI Yesen. Department of Nuclear Medicine, the First Affiliated Hospital of Xiamen University, Xiamen, Fujian

361003, China
[ Abstract]

osteosarcoma. Methods

Objective To assess the diagnostic effectiveness of [ Cu] Cu-DOTA-EB-TMTP1 in a mouse model of 143B
Polypeptide TMTP1 (NVVRQ) had good targeting effect on highly metastatic cells. [* Cu] Cu-
DOTA-EB-TMTP1 was synthesized and subsequently used for microPET/CT imaging in a mouse model of 143B osteosarcoma
to investigate its diagnostic performance. Results The radiolabeling yield of [ Cu] Cu-DOTA-EB-TMTP1 was (87.3 +
5.2) %, and the radiochemical purity exceeded 95.0%. The results demonstrated that TMTP1, modified with Evans Blue, ex-
hibited increased tumor uptake and a longer blood half-life, Tumor uptake values reached (6. 50+0.88) % ID/g at eight hours.
Conclusion [ Cu] Cu-DOTA-EB-TMTPI may represent a superior PET probe for the diagnosis of osteosarcoma, facilitating
the integration of diagnosis and therapy for this condition.
[Key words] PET; osteosarcoma; [ Cul] Cu-DOTA-EB-TMTP1; *Cu labelling

HARZERLZTHNEBIEMRE, ¥ R4ET 205 LTH 1
FAOFERILE, KAH 80% & 1612 W Il 77 16 % 75 1.1

HHE57iE
BMEXNE 6 2 6~8 JHi# SPF &5 BALB/ c #

Hh HA 10% ~20% A # A& 2 K 27, £ )k TMTP1
(NVVRQ) X 5 5 B Pk 40 M A AR 4 1) 80 g o, SR AT AT 300 &
YT AIF-NOTA-G-TMTPL f] L2 W 5 %% %% 1 i T 98 .
A FE X TMTPL dEA7 80k, FIH AP SCE S (Evans Blue)
X H AT, 38 TS Cu Xt HE AT AR i, B 9T Ak iy 25 3

B, WFEINKRELKSHY PO, LR P=TFTIES .
SCXK () 2018-0003, & 4 3 ¥ i i & # ik 5.
44824700001115, /N8 #) microPET/CT (P ] T Inveon);
CRC-25PET iUt # 2 76 B 3T (35 B CAPINTEC. INO);
4.6 mm X 250 mm NUCLEOSIL &% #: (f# E Macherey-
NageD) ; DionexUlti-Mate 3000 4 #7 %I &5 R % H €8% AL (3%
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O, Bl & A SR EY (35 BioScan 22 F]); Sep- TMTPL,

Pak plus C18 ¥ (£ E Waters AT, 1.2.2  [*Cu] CuDOTA-EB-TMTPI [ S HEbRiC #
e 10 mL ZEEWRYE, SR+, A 20 mL KB 35 H
1.2 Fik KikEE, AR T %0, 40 pg DOTA-EB-TMTP1 ¥ fi# 76

1.2.1 DOTA-EB-TMTP1 f& i FIFH £k A 31 & R AL, 0.1 MM EERR 4N (pH 5.5) LB why . 80 CJm# L ML 30
Fie FRBR M 19 [ AH 2 Ik & s 35, FIH Fmoc-Gln (Trt) -2- min, REEFHE, H HPLC W@ Hiric R, RENIREA RS
wang resin & ¥ 5 Fmoc-Arg (Pbf) -OH. Fmoc-Val-OH, it C18 /ME4lifk, FIH 0.5 mL ZEEBERE, BERE)S B =%,
Fmoc-Val-OH., Fmoc-Asn (Trt) -OH, DOTA-tris (tBu) FIHA S (N, T, K5 H PBS # B (pH 7.4, 0.01
TEALTE A EB e RH5 R, S =M (TFA) Y1, 2Rk M), - 0.22 pm MBS UE, BRELHRN 7Y [ Cu]
JiiE, A FE M. HPLC & 4difk 5. 159 3 DOTA-EB-  CuDOTA-EB-TMTP1, WK 1.

NH, OH

HO5S Q v Qn @
OO N=N NCHCNCHCNCHCNCHCNCHCNCHC OH
CH2 CHCH3 CHCH3 CH2 cI:H2
SO4H o C o CH3 CH3 (|3H2 CH,
NH2 CH, ¢=0
E @V] OH NH NH,
HO QZNH
L NH,
HO
1 [*Cu] Cu-DOTA-EB-TMTPI1 HjZ5#35
1.2.3 microPET/CT %44 FIH AU & P28 40 i R 1438 . FIF® Cu % DOTA-EB-TMTP1 # 47 i 45 M 451 . ik

AR R, MR AERKEHBR 0.5~1 em 5, #H17 %a"m/maﬁ?%jy (87.345.2)% (n=3), 4lifkJ5 i ¥k
microPET/CT BA&#F5¢. ¥ 3. 7~7.4 MBq (100~200 pCi) i K F 95%.

[*Cu] Cu-DOTA-EB-TMTP1 £ F& # bk 7 5 21 fi 88 1 L1 2.2 microPET/CT % microPET/CT H# [ Cu] Cu-
W, alfEES S 1. 20 4, 8. 12, 24, 36, 48 h i, fi DOTA-EB-TMTP1 4R 75 A U5 -B P88 4 I 3R 143B fif 988 /N iR
T AR BUR ]  be R B, RS R microPET/CT 4, # MR PR AL, 25 R B R 7 [P Cul] Cu-DOTA-EB-
R4 5 minPET K%, TMTPL S 1 h 5, Mgl 0] Ws%, MR msiiE 1 h
1.3 EMirE BEREMERZSETF FERKBRE MR AT IR S (3.380.78)% ID/g. FH H Bl I ) i 4E
(OSEM3D) T #E, 22480 X 3k, 0 33T 53 9 %8 b o i 98 1 £ B 3% i, 8 b B R SR ERUE A (6. 50£0. 88) %4

FEAE . GOBE. WLA . B 8% A S0 B HUE . ID/g, WIABEUE R (2.3240.49)% ID/g, MFUEHEEUE N
2GR (8.024+2. 1% ID/g, HHEEBE A (2.48+0.64)% ID/g.

2.1 DOTA-EB-TMTP1 W& R R i 8T 4x12 I B A & BAh, [ Cul Cu-DOTA-EB-TMTP1 7 ifil #& 4 4% 3§t JE
5 ¥ G 19 DOTA-EB-TMTPL, %3t HPLC 7 & J5 it g, OMEFEESE L h A BERE R (19.3+2.6)% ID/
BRI, BAn =W TN 1 710.7, BTGS2 BR I g. WHHE 48 h JF B Hi ML (3.8+0.40)% ID/g. WA 2,
EJRMA TR 17114, 58S TEMS ( [M+H]

143B xcnogralls mice

e (R P R A R
B2 HEERTSIEL, 2, 4. 8, 12, 24, 48 h i microPET/CT B & E



A EE 25 20 2023 4 12 A5 45 %% 6 W] Fujian Med J,December 2023, Vol. 45, No. 6 e 129 -
3 itig Kt DOTA-EB-TMTP1 7] LIfE N 1297 — R (bR 4, @ iE

HRBNELEMERE®RERNRNBUSHR, FREE
RWBERMA 900 KAEMLRITEN 2~3 4, KEET
SOV HEFEML B RBAMC 2 KL THUNER , 4K
AT B /NEE RS OV B BT RS W BRI, R 4 T
SEARIY I 05 B R b 32 W B TR R 09 G B8 T B 6 AR 1 TS 7 AR
I, TMTPL 8 F B 7T LR ) & 5 2 dE o, Jf
HARE ™ Te J5, T 00§52k . ATAT I A F
i TMTP1., & % PET % 4 AIF-NOTA-G-TMTPI,
IEAF H AT R DAY . 45 5 AE B H AT DL S 0 ) A B T
i, A RPN AT R,

RT3 3 R X R AR IR, R AT TMTPL i
T — gk, 3B (Evans Blue, EB) A LI
Sl i A B A A, T LE K 7R i b 06 R R
07, TE TR Cu iy 12.7 b, HOE 7 41 2
AR R 4, T DL T LA g 32 K8 PR R AT Y OE T R
#0, Hik, EATAH EB &M TMTPL, #&J5 H" Cu ik 17
FRic 7R B, P& MK SO0E B I B FHE 4 [ Cul Coe
DOTA-EB-TMTP1., M7 # R A microPET BAR45 Rk
F. MhExt [ Cu] Cu-DOTA-EB-TMTP1 Wy E, B2 It
E] A SEAC T4 I, RMEFE 8 h S ML B s &y (6.50 =
0.88)% ID/g, I H 3 48 h A1k — EARFF I, 1M 78 1ML
Wt — R R R IR, MR A B KRR A AR

i BTk, AR AW PET #84F [ Cu] Cu-DOTA-
EB-TMTP1, M 143B i R 9 fif 78 # BB A o (1) microPET/
CT BAZIESE, [ Cul] Cu-DOTA-EB-TMTP1 H. A T & fy i
Joa B HBORN B K A i 9 2K R . DOTA-EB-TMTP1 i AJ LI b
ICHC IR R Lu, W DL B AL B S IR T 2

B4 [ Cu] Cu-DOTA-EB-TMTP1 Xf & # k17§ ik ,
RIEFAA [ Lu] Lu-DOTA-EB-TMTP1 # 47 5 £ #93R
I7, XA A TR 92T IR Ak BT B IR e
A6 R AT 35
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TGF-B1/Smads 5 S EHEAEMZ MM B E R/ MR D EE hpyiEH

JE IR A=W JE AR N o R B S fe EAEBE A B (FR M 350007) X ¥ & OBE RIS

i i 2
E =)

BROTHE IR

B HRRBEIGUE NN RSB T TGF-81/Smads 5538 B AWG 1. Foik @ 7 3004 W s B8

F AP 2 /N R Sh MR T L IR A % 3k A U A Y YR P TGF-B1. Smad7 2 FIKF. g 28 Ak ok kI il 28 20 B0 R
Smad3, 4 ByEE, H—L8IE, Western blot LA M 24! Smad3, 4 A FEIE, RT-PCR EA&M T 2! TGF-1. Smad?
mRNA 565, &R 5IEW SR8 B W/ B LB, 8038 0 20 B i /N BB 6 0 BV P i TGF-B1 & &k, DL R 241 41
mRNA WX RBEBBETE (P<<0.05), KIE . Ml b 40 DL R IR 1 25 28 S8 0E 40 . i wmg e Mok 40 i . JE R 400 it
E g4 i, ¥ L R-Smads (Smad3) & Co-Smad (Smad4) FEikE5E M, 2k & & WAL IF 5 & Western blot ¥ # /R
i ZHZ N Smad3. 4 FiERFETE (P<<0.05), Western blot fl RT-PCR 45 F 75, 3 F HLHt A 2% i /N Bl -Smad  (Smad7)
FIRBE W AIREAT, OB AT B /N FHE (P<0.05), #5118 TGF-B1/Smads {5 538 H 7 3 HUPT 2L B2 i /)N B 21 1) A 780
EA N, (A I-Smad (Smad?) [FBF R RIA T &G, HEARPLGA RE#— 205K,
R @IAY STRE BN WERIHL; 4 K F-B1/Smads
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