Asparaginasy — od lécby leukemie
ke zdravejsim potravinam
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Historicky vyvoj bioléciv

e 1. Latky izolované z Zivych organismu (malé Ci
velké molekuly — antibiotika, alkaloidy, krevni
derivaty, insulin atd.) a dale pak napriklad
mikroorganismy vyuzivané ve vakcinach

- nejsou vyuzity geneticky modifikované org.

e 2. Latky izolované z geneticky upravenych bunek
a organismu

- jsou vyuzity geneticky modifikované org.
V soucasné dobé jsou pojmem bioléciva obvykle oznacovany léky

obsahujici proteiny produkované s vyuzitim rekombinantnich
technologii.

* 3. Genové terapie — latky vedouci ke zménam
vV genomu a v expresi genu
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L-Asparaginasa v protinadorové lécbé
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Na zacatku bylo morce

Recu le 20 mai 19212,

LA DESAMIDATION ENZYMATIQUE DE L’ASPARAGINE
1 9 2 2 CHEZ LES DIFFERENTES ESPECES ANIMALES
ET LA SIGNIFICATION PHYSIOLOGIQUE DE SA PRESENCE
DANS L'ORGANISME

Recherches du Df A. CLEMENTI

(Institut de Physiologie. Université de Rome. Directeur : Profl. S. Baglioni).

- POTVRZENI PRITOMNOSTI L-ASPARAGINASY V MORCECIM SERU

This article at JEM org Contac Instructions for Authors

= J Exp Med. 1953 Nov 30;98(6):565-582. doi: 10.1084/jem.98.6.565 &

I 9 5 3 REGRESSION OF TRANSPLANTED LYMPHOMAS INDUCED IN VIVO BY MEANS
OF NORMAL GUINEA PIG SERUM

|. COURSE OF TRANSPLANTED CANCERS OF VARIOUS KINDS IN MICE AND RATS GIVEMN GUINEA PIG SERUM, HORSE

SERUM, OR RABBIT SERUM

John G Kidd !

- POTVRZENI SCHOPNOSTI MORCECIHO SERA INHIBOVAT PROGRESI
LYMFOMU NA MYSIM MODELU



Zachranila nas Escherichia coli

“ EcAl - cytosolicky protein, nizsi afinita k L-asparaginu

&d EcAll-periplasmaticky protein, vysoka afinita k L-asparaginu

4

1978 schvalen Elspar
Indikace — akutni lymfoblasticka leukémie

Created with BioRender.com



< — O [l (1 https://www.who.nt/groups/expert-committee-on-selection-and-use-of-essential-medicines/essential-medicines-lists
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WHO Model List of Essential Medicines — 24th List (2025)
8.2 Antineoplastics and supportive medicines

Medicines listed below should be used according to protocals for treatment of the diseases.

8.2. 1 Cylofoxic medicines
Complementary List

Concenirate for solution for infusion: 1 mg/mL; 2 mg/mL.

arsemnic fricxide

— Acute promyelocytic leukaemia

asparaginase” Powder for injection: 10 000 /U in wal.

Including quality-assured biosimilars — Acute lymphoblastic leukaemia.

Injection; 45 mg/0.5 mL; 180 mg/2 mL.

benaamustine — Chronic lymphocytic leukaemia
— Follicular lymphoma




Jaké komplikace se poji s biologickou
|écbou pomoci asparaginas?

Vsechny obecné ' Jesté néco navic
Cena Neexistuje vhodny
Dostupnost enzym humanniho
Stabilita puvodu!!!!
Kontrola 3D
struktury Rada nezadoucich
Kontrola cistoty Géinka.
Zpusob podani
Imunogenita L-Glutaminasova aktivita.

Kratky biologicky polocas.

https://www.rcsb.org/3d-view/7QY6/1 3D View: 7QY6 (rcsb.org)
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Towards development of biobetter: L-
asparaginase a case study

Rajan K. Tripathy, ]. Anakha, Abhay H. Pande 2 & Calcium alginate gelatin Hylorunic Acid oMD pVP Glycosylation Polyglutamic Acid
\ POX Ova Albumin HPMA /
Less Glutaminase activity ' S SEIRE Moty
. HES | PSA :
Novel purification S Half Life Stability
Rajan K. Tripathy, J. Anakha, P sointy | ’
Abhay H. Pande: Towards High Yield Fungi
development of biobetter: ' Transferrin fusion
L-asparaginase a case study, Cost cutting
Biochimica et Biophysica ‘ ‘0‘5«,’ B 5 Albumin Fusion
Acta (BBA) - General PG | e g%" 5 % L DSyt
Subjects, Volume 1868, Silk Sericin ::?r s & | OLK Fusion
Issue 1, 2024, 130499,
https://doi.org/10.1016/j.bb
agen.2023.130499.




Costim?

Redukovat imunogenitu

Prodlouzit biologicky polocas

Zvysit odolnost vici proteasam
Minimalizovat L-glutaminasovou aktivitu

Novy zdrojovy organismus

Erwinase — 2011 (FDA), pGvodem z Dickeya dadantii (Erwinia chrysanthemi)
Enrylaze - 2021 (FDA)/2023 (EMA), plvodem z Dickeya dadantii (Erwinia chrysanthemi)

Uprava pavodnich produktt

Modifikace prirozené molekuly

Oncaspar — 1994 (FDA)/2016 (EMA), pegylovana forma, piivodem z E. coli
Asparlas — 2018 (FDA), pegylovana forma, plvodem z E. coli




Asparaginasy nasly uplatnéni
i v potravinarském prumysiu

Vysoké teploty pri pecem smazeni a prazem
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Vznik nebezpecneho akrylamldu'
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Aktualné zména legislativy !!!
-]

Dosud: Nafizeni Komise (EU) 2017/2158 ze dne 20. listopadu 2017, kterym se stanovi zmirfiujici opatfeni a porovnavaci
hodnoty pro snizeni pfitomnosti akrylamidu v potravinach

Aktualni porovnavaci NavrZena nova . R

. o NavrZeny maximalni limit
Potravina hodnota (pg/kg) porovnavaci hodnota (ua/ka)
z nafizeni 2017/2158 (pa/kg) e

Bramborove lupinky z
cerstvych brambor a z
bramborového tésta
Bramborové krekry Jiné
bramboroveé vyrobky z 750 700 1000
bramborového tésta (jako
jsou pochutiny (savoury
snacks) na bazi brambor
- obsah vihkosti < 5 %)

Mékky chléb (na bazi

obilovin)
a) Pseniény chléb 50 50 75
b) Mékky chléb, jiny nez 100 75 125

psenicny chleb

Potraviny pro malé déti,

obilné pfikrmy pro kojence
p Yp ] 40 40 50

a malé déti, kromé

susenek a suchard

https://bezpecnostpotravin.cz/aktualni-diskutovana-temata-v-oblasti-kontaminantu-v-potravinach-leden-2025/



Asparaginasy na VSCHT Praha

Klasifikace Nové zdroje Biosenzory
QOOO..
000000
P 4 -@O@@OCO
MoZnosti ” -000000|
rekombinantni
| | | produkce 1
>4
: - Potravinarstvi
The Asparaginase Database Medicina

https://asparaginasedb.com/ Cilend mutageneze
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Konstrukce biosenzoru
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FunkCni vzorek "Test pro rychlé stanoveni mnozstvi asparaginu v
mikrotitraCnich destiCkach"

Vysoka skola chemicko-technologicka v Praze

Tsagkaris, Aristeidis S. (Project leader)? @3); Strasserova, Barbora (Project member) ' i

, ) o ) . ROR Dynex (Czechia)
Hajslova, Jana (Project member)! @; Bene3ova, Eva (Project manager) - 2
Louzecka, Karolina (Project member)' €); Podzimek, Tomas (Project member)’

Martina, Mikesova (Researcher)® &
Funding Technology Agency of the Czech Republic

Innovative test for asparagine screening in raw materials used for heat treated
foods — prevention of acrylamide formation Taoooo73s [
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