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| Abstract |

Background and Aim: Peroxidases are vital enzymes in biochemical processes, but high purification costs
and instability limit their applications. This study investigated the synthesis of gold nanoclusters and

optimized reaction conditions, including the concentration and volume of the substrate and the effect of the

inhibitor on the peroxidase reaction. IKeywords |
Materials and Methods: Gold nanoclusters based on the creatininase (Crn-AuNCs) were synthesized using .

Creatininase enzyme|
a modified protocol. The kinetics of creatininase were analyzed to measure Km and Vmax values, and the gold nanodlusters|

optimization of 3,3',5,5"-tetramethylbenzidine (TMB) and hydrogen peroxide (H2O2) concentrations was | peroxidase mimicking activity|

c : lorimetric detecti
performed using a UV-Vis spectrophotometer. eloiiasiied ety

Results: In this study, (Crn-AuNCs) were synthesized, yielding Km and Vmax values of 0.0882 M and 24.5 | T Science |
u.ml?, respectively. The gold nanoclusters exhibited peroxidase-mimicking activity, effectively catalyzing

peroxidation reactions with TMB and H2O.. The optimal concentrations and volumes of TMB and H,O,

were determined to be 10 mM (20 pL.) and 0.1 M (2 pL.), respectively.

Conclusion: This study focused on synthesizing (Crn-AuNCs) that exhibited green fluorescence. It was

found that the enzymatic activity of creatininase decreased significantly due to high temperature and

alkaline pH. The investigation into the pseudo-enzymatic (peroxidase) activity of the nanoclusters revealed

that the presence of Tris during synthesis significantly affected this activity. Additionally, variations in the

concentrations of creatine, creatinine, and urea did not influence the fluorescence intensity of the

nanoclusters. Overall, the findings suggest the potential application of Crn-AuNCs in biotechnology,

particularly in biosensor development.
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| Extended Abstract

Peroxidases are vital enzymes that play key roles in a wide range of biochemical processes.
However, their broad application is limited by the high cost of purification and their
instability under various conditions. In this study, the synthesis of gold nanoclusters and the
optimization of the reaction conditions were investigated, including the concentration and
volume of the substrate used in the peroxidase reaction, as well as the effect of an inhibitor on
the reaction process. Gold nanoclusters based on the creatininase (Crn-AuNCs) were
synthesized using a modified protocol. To characterize the enzymatic activity, the kinetics of
creatininase were analyzed for the determination of K and Vmax values. In addition, the
optimal concentrations of 3, 3’, 5, 5’-Tetramethylbenzidine (TMB) and hydrogen peroxide
(H202) were optimized via UV-Vis spectrophotometry. In this study, (Crn-AuNCs) were
synthesized, yielding Ky and Vmax values of 0.0882 M and 24.5 u.ml™!, respectively. The
gold nanoclusters exhibited peroxidase-mimicking activity, effectively catalyzing
peroxidation reactions with TMB and H>O». The optimal concentrations and corresponding
volumes of TMB and H>O, were determined to be 10 mM (20 uL) and 0.1 M (2 uL),
respectively, under the selected experimental conditions. This study aimed at the successful
synthesis of creatininase-based gold nanoclusters (Crn-AuNCs), which exhibit a
characteristic green fluorescence emission. Experimental results demonstrated that the
enzymatic activity of creatininase was significantly diminished under conditions of elevated
temperature and alkaline pH. Probing the peroxidase-mimicking activity of the nanoclusters
demonstrated that the presence of Tris during the synthesis process exerted a significant
inhibitory effect on their pseudo-enzymatic performance. Furthermore, the fluorescence
intensity of the synthesized nanoclusters remained unaffected by changes in the
concentrations of creatine, creatinine, and urea, demonstrating no significant interference
from these analytes. Overall, these findings highlight the potential applications of
creatininase-based gold nanoclusters in biotechnology, particularly in the development of
advanced biosensors.

| Keywords

Creatininase Enzyme, Gold Nanoclusters, Peroxidase Mimicking Activity, Colorimetric Detection.
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	آنزیمِ کراتینیناز0F  (Crn) یک پروتئینِ هوموهِگزامر با وزنِ مولکولیِ تقریبیِ 28 کیلودالتون برای هر مونومر است که از 259 اسیدآمینه تشکیل شده است. این آنزیم از شش زیرواحد به‌صورتِ دایمرهای تریمرِ آرایش یافته و به خانوادۀ بزرگِ آمیدوهیدرولازهای مرتبط با ا...
	2| مواد و روش‌ها
	شکل1- الف) ژلِ SDS-PAGE الکتروفورز، Ladder: به‌عنوانِ مارکرِ پروتئین، 1 Fraction: آنزیمِ کراتینینازِ تخلیص‌شده از ستونِ نیکلِ سفاروز. ب) نانوخوشه‌های طلا تثبیت شده‌های بر پایۀ آنزیمِ کراتینیناز در زیرِ نورِ فرابنفش. پ) تصویرِ TEM نانوخوشه‌های طلا بر پ...
	شکل 3-الف) نمودارِ میکائیلیس-منتن در حضورِ غلظت‌های مختلفِ کراتین. ب) نمودارِ لینویور-برک در حضورِ غلظت‌های مختلفِ کراتین.
	جدول  1- پارامترهای سینتیکیِ آنزیمِ کراتینیناز  قبل از سنتز.
	شکل 4- الف) طیف‌جذبیِ TMB و H2O2 در حضور و عدم‌حضورِ  نانوخوشه‌های طلا. ب) اثرِ غلظتِ TMB بر واکنشِ پِراُکسیدازی: حجمTMB  10 میکرولیتر، غلظتِ نانوخوشه‌های طلا (mg/mL-1) و غلظت و حجمِH2O2  (01/0 مولار، 5 میکرولیتر). پ) اثرِ حجمِ  TMB بر واکنشِ پِراُکسی...
	شکل5- الف) شدّتِ نشرِ فلورسانسِ نانوخوشه‌های طلا در حضورِ غلظتِ 100 میلی‌مولارِ کراتین و کراتینین. ب) شدتِ نشرِ فلورسانسِ نانوخوشه‌های طلا در حضورِ ‌های مختلفِ اوره.
	4| بحث


