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Primary biological function of GnRH is the regulation of the gonadal activity and the vertebrate reproduction (PDT): combination of a single s;le : excited triplet
GnRH-I Glp-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH, phomsi”s“'zer’ ight and o ) P 59 somoLecute
native ligand of the GnRH receptors, | | oxygen 5| \: ey o
that is synthesized and released  jncreases receptor binding proper conjugation site3 - | (8 0,
in the hypothalamus affinity and stability? Lys(Bu) DLys (superagonist) Porphyrln-!o_ased S, : 3
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GnRH-II Glp-His-Trp-Ser-His-Gly- Trp-Tyr-Pro-Gly-NH, commonly used due to their Mechanism of the photodynamic therapy
neuromodulator and sexual behavior 1 1 photophysmal propert'ESS
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_ irradiation with 635 nm light 208 |
Gn RH-III Glp-HIS-Trp'Ser' 'ASp- 'LyS'PrO'GIy'NH2 deeper penetratlon (~3 mm) 5 0.7 -
native isoform of the human GnRH l l £9°7
isolated from sea lampre 80
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GIp-His(Trt)-Trp-Lys(Dde)-Tyr(tBu)-DLys(Boc)-Leu-Arg(be)-Pro-GIy-@ base-labile protecting group: "m0 w0 0 40 40 S0 50 60
Dde cleavage (2% hydrazine / DMF) o Fmoc deprotection with 0.1M HOBt Vsl angi (i)
l, butyric anhydride, DIPEA in DMF + 2% piperidine + 2% DBU in DMF
| o Lys(Mtt) instead of Lys(Dde) Protoporphyrin IX (PplX) a second generation
Glp-His(Trt)-Trp-Lys(Bu)-Tyr(tBu)-bLys(Boc)-Leu-Arg(Pbf)-Pro-Gly- &) ohotosensitizer
95% TFA +2.5% H,0 +2.5% TIS . . .
l ' = @ @ COOH groups suitable for amide bond formation
Glp-His-Trp-Lys(Bu)-Tyr-DLys-Leu-Arg-Pro-Gly-NH, = GnRH-I[*Lys(Bu);°DLys] — conjugation to targeting moiety
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PplX conjugation via amide bond formation in solution Gip—HisTrp-Sor-His™ " “Trp-Tyr-pro-Gly—NH; GNRH-1[6oLys(PpIX)] 1796.9 / 1797.4 24.2 /0\{/\0,/\/"'”2
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. GnRH-I[*Lys(Bu);®pLys(PpIX)] 1908.0 / 1908.5 24.7 _ _ _ _
. . i non-toxic, non-immunogenic polymer improves drug
N 6 eq. DIPEA PpIX(GnRH-I[ Lys(Bu), DLys])z 3253.9 / 3255.3 21.8 SOIUb|I|ty and decreases immunogeniCity6
r GnRH-II[*Lys(Bu);®pLys(PpIX)] 1963.3 / 1963.2 24.9
GnRH-I[4Lys(Bu);DLys] GnRH-III[*Lys(Bu);2 Lys(PpIX)] 1929.2 / 1929.3 25.1

. : : PEG-PpIX-(GnRH-I[*Lys(Bu);®pLys 2889.5% / 2845.6* 24.6
low solubllity can be solved with PEGyIatlon PIX PLys(Bu)"plys]) /
?\/\ PpIX-PEG 1543.2% / 1499.4* 32.3
L PpIX-PEG, 2524.3% /2349.4*  21.8
GaRE-I'LyxBa) Dlys ]A/\\ Og_NH & Bruker Daltonics Esquire 3000+ ion trap mass spectrometer
{\/\],\/ 2‘2‘.3’1‘33’ ¢ ?,Dylm b Knauer RP-HPLC, Macherey-Nagel Nucleosil column (250 x 4.6 mm);
SooH gradient: 0 min 2%B, 5 min 2%B, 30 min 90%B, 33 min 100%;
—i” eluents: 0.1% TFAin H,O (A), 0.1% TFA in acetonitrile-water 80:20 (B)
wood  Loon flow rate: 1 ml/min, detection: A = 220 nm
# calculated with MW 5 mean (999 Da) : : e
—% *mean MW, : determined by ESI-MS no side-effects (prolonged skin and eye photosensitivity)
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-GnRH-III o irradiation (at 635 nm B) optimization of the incubation time
for the in vitro tests? O _ ( _ ) ) op | | | | o D) effect of the different targeting moieties
o 72 hincubation conjugates are not effective without irradiation the exchange of Ser to Lys(Bu) decreases the efficacy
o MTT-test toxicity directly after irradiation at in high concentrations GnRH-1 > GnRH-III[*Lys(Bu)] > GnNRH-I[*Lys(Bu)] > GnRH-II[*Lys(Bu)]
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a £ Z & E) effect of the bifunctionalization
a < A) optimization of the irradiation time C) optimization of the concentration functionalization of both carboxyl groups leads to higher solubility
10 min irradiation is almost as effective as 30 min conjugates are effective in low concentrations (~1uM) but lower efficacy
Conclusmn o solubility was increased by PEG conjugation o 10 min irradiation is enough o bifunctionalization increases solubility

o different GnRH analogs were synthesized o in vitro biological effect was measured by MTT assay o the conjugates are effective in low concentration (~1uM) o bifunctional conjugates have lower efficacy

o PpIX was conjugated in solution o efficacy is due to the irradiation o best conjugate is GnNRH-I[°DLys(PpIX)]
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