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Avo (2) Béoewv utTroWn@iwv SIBAKTOPWV

oto TpApa Xnuikwv Mnxavikwv Tou AlO

To TpARua Xnuikwv Mnxavikwy g MoAutexvikic ZxoARs Tou ApiaToteAeiou MavetiaTnuiou Oeooalovikng,
otn ouvedpiaon TG Zuvéheuong Me apiBud 1/8-9-2023, amogdacioe Tnv TPOKApUEn OUO Béoewv
utrown@iwv 018akTépwy, aUu@wva pe Tov N. 4957/2022 kai Tov E0wTePIKO kavoviaud Tou TurRuarog (PEK

4542/18-10-2018 1. B") y1a TV ekmrévnaon dI0AKTOPIKAG dIATPIPAS, OTIC £EAC YVWOTIKES TIEPIOXEG:

OEMA ENIBAEWH
«AvaTTuén piag ouvexoug digpyaaiag CUhwaong yia Ty Emik. Kabnyntic AAECavdpog
1 | mapaywyn mAaouidiakou DNA» Kutrapiogidng
“‘Development of a continuous fermentation process E-mail: alexkip@auth.gr
for plasmid DNA manufacturing” T. 2310995917
«Aglotmoinon peupdrwy amoPARTwV TTapaywyng eAaiou paykdoukou | Emik. Kabnyntg MarpokAog
(Opuntia ficus-indica)- MPOKATOPKTIKY| TEXVOOIKOVOUIKY| JEAETN BapeATlic
Hovadag agiotroinang PAyKOTUKOUY» E-mail:pkvareltzis@auth.gr
2 | “Waste valorization from Opuntia ficus-indica essential oil production” | T. 2310996162
—Preliminary techno-economic analysis of a Opuntia ficus-indica
processing line

KahoUvTtai o1 evdiagepdpevol va amooTeilouv nAekTpoviké Ewg kail T Asutépa 18 Zemrepfpiou 2023, oTnv

nAektpovikn dieuBuvon ¢ Mpappareiag Tou TuRuaTtog Xnuikwv Mnxavikwy Tou AMO (info@cheng.auth.qgr),

aitnan uown@I6TNTAG, UVOdEUGUEVN aTTO BAa Ta aTTaITOUPEVA DIKAIOAOYNTIKA, WS AKOAOUBWC:

1. Aitnon ekdAAwong evdiagePovTog (OTnV aiTnaT| TOUG 01 UTTOWAPIOI PTTOPOUV va dNAWOOUV £wg Kal

Tpia avTikeipeva pe aelpd mporipnang (1, 2, 3), epdoov utrdpyouv)
2. Avriypago TrTuyiou / dimAwparog (ue Tov akpIBf Pabud), peETOTITUXIOKOU OITTAWHATOS

e1dikeuong Kair Aoimwv TitAwv atroudwv. Tithol aTroudwv amd 1dpupara g aAodarig TTpéTrel va
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gival avayvwpiouéva oUpgwva e 1o apBpo 480 tou v. 4957/2022 1 va ouvodelovTal aTtd avTiypapo
NG QiTNONG YIO avayvweIon TNG ICOTIHIAG

3. MotomoinTikd avaAuTiKAG BaBuoAoyiag (TTPOTITUXIOKWY Kal JETATITUXIAKWY OTTOUdWY)

4. ThoTomoinTikA £TTOPKOUG YVWang pIag TouAayioTov &Evng yAwoaoag (1d1aitepa AyyAiKAg)

5. ZuoTatikég €maToAéG (BU0 TouhdyiaTov/eCaipeital 0 €MIBAETTWY), JE OTTOOTOAr ATTO TOUG
OUVTAKTEG OTNV NAEKTPOVIKA 1eUBuvan TG IMpapparteiag Tou TuAparog Xnuikwv Mnxavikwy Tou AlO

(info@cheng.auth.gr)

6.  Bloypagikd onpeiwya

7. QwToTuTTiO OOTUVOUIKAG TAUTOTNTAS
2T ouvéxela ol utrown@iol Ba kAnBouv o€ TTPOQYOPIKA GUVEVTEUEN.
H 1eAikr) emAoyr Twv utroyneiwv Ba yivel amd T ZuvéAeuan tou TuAparog.

MpoUToBéaeig, dpol, TPOBETUIES, UTTOXPEWOEIS K.A.TT. avOQEPOVTAI OTOV ECWTEPIKO KAVOVIOUO
O100KTOPIKWV aTTOUdWY Tou TuAuaTog (PEK 4542/18-10-2018 T. B).

[0 TePIoTOTEPES TTANPOPOPIES O EVOIAPEPOPEVOI HTTOPOUV VA ETTIKOIVWVOUV WE TN [pauareia.

Me TIun
O Mp6edpog Tou TuruaTog

21épylog Maviaiog

2uvnupéva:
2xetikés MMpordaeisc Epeuvnrikou Oéuarog yia Ekrdvnan Aidaktopikric AiarpiBig

IXETIKEZ MPOTAZEIZ:
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ATI®: 1/9/2023 / 49 - Tpnipe. Xnpukdv Mnyovikev

MPOTAZH EPEYNHTIKOY ©EMATOZ
A EKMONHZH AIAAKTOPIKHZ AIATPIBHZ

(ZupTrAnpwveral atmd Tov emBAETovTa Kabnynth Kai uTroBdMeTal otnv Emrpotm EmAoyng Twv Y moyngiwv Aidakropwv Tou
TuRHarog yia Kabs via 6§on péoa oTig avTioTolXeS NHePOUNVIES TG AVOIXTAS TIPOKIAPUES VEWV uToyn@iwv d1dakTopwv)

EmBAérmwy Kabnyntig : | Alexandros Kiparissides

Epyaorthpio : Biochemical Engineering Laboratory (306)

Evdzikmikdg TiTAOg -0t eAANVIKA Ko ayyAIKG- Kol GOVTORN TIEPIYPAPH TOU &PEUVITIKOU QVTIKE ILEVOU :

«AvaTTTuén piag ouveyoug diepyaciog UUwWOoNG yia Thv TTapaywyn TTAaopidiakou DNA»
“Development of a continuous fermentation process for plasmid DNA manufacturing”

Since the onset of the COVID-19 pandemic, mRNA vaccines have garnered significant
interest as potential tools in combating various diseases, including cancer and AIDS. However, as
proven during the pandemic response cost and resource efficient manufacturing remain a
challenge. A critical step in mRNA manufacturing is the production of plasmid DNA (pDNA), which
historically has been limited to relatively low yields and is further hindered by complex purification
requirements.('l In recent years, the demand for pDNA has experienced a significant surge both
due to its application in mRNA vaccine manufacturing but also as a key component in cell and
gene therapies, a plethora of which have received FDA approval. As a result, there is a
considerable increase in the need for high-quality pDNA to meet the increasing demand. (']

The manufacturing strategies employed for pDNA production primarily rely on microbial
fermentation, typically utilizing the bacterium Escherichia coli (E. coli)!" The experimental
conditions of the fermentation process are fundamental for the quality of the resulting pDNA
product. @ Although a few pharmaceutical companies have developed efficient batch or fed-batch
processes for its large scale production, they are generally time consuming, cost intensive and
prone to batch failures.”® Despite their simplicity, these cultivation modes are can achieve limited
biomass yields.”! In contrast, continuous cultivation modes have proven to be an effective tool to
increase product quality, reduce facility footprint and costs,! produce constant growth conditions
and improve productivity in many pharmaceutical applications. Developing an integrated end-to-
end continuous pDNA manufacturing platform will allow further process development and
optimisation and unlock higher yields and productivity.

The aim of the proposed project is to develop an efficient, scalable and continuous
fermentation process for high-quality plasmid DNA production, which will be integrated within an
end-to-end continuous manufacturing platform at bench-top scale. This aim has been broken
down to a series of scientific objectives:

e Investigation of the upstream process design space via a formalised Design of
Experiments (DoE) approach. This will enable multifactor optimisation of the E. coli
fermentation process in order to maximize product titre and quality.

« \Validation of optimal operating conditions at bench-top scale and adaptation to continuous
cultures. The objective here will be to fine tune Critical Process Parameters (CPPs) for
continuous mode cultivation in order to further enhance plasmid amplification.

* Finally, the optimized continuous fermentation process will be integrated into an end-to-end
continuous process train including filtration, cell lysis and chromatographic purification of
pDNA. Further ‘whole-process’ optimization will be performed via finetuning of upstream
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CPPs, as downstream processing efficiency is often influenced by upstream process
performance.

Successful completion of the project will have a significant impact, addressing the need for
high-quality pDNA production to meet the demand for mRNA vaccines and gene therapies in the
field of biopharmaceuticals. By identifying and implementing optimal upstream conditions that
maximize efficacy and enhance plasmid purity, the project will contribute to reducing downstream
or/and purification costs. These advancements will not only benefit current production processes,
but also lead to various other applications in the field, as they will provide a highly efficient and
scalable biomanufacturing platform.

[1]: “Designing a Plasmid DNA Downstream Purification Process”, Merck KGaA, 2022, [Online]:
https:/Awww.sigmaaldrich.com/GR/en/technical-documents/technical-article/pharmaceutical-and-biopharmaceutical-
manufacturing/pdna-vaccine-manufacturing/plasmid-dna-manufacturing-downstream-purification

[2]: Ruiz O, Miladys, Jorge, et al., “Scalable Technology to Produce Pharmaceutical Grade Plasmid DNA for Gene
Therapy. Gene Therapy - Developments and Future Perspectives”, 2011, InTech, DOI: 10.5772/19087.

[3]: “Plasmid DNA (pDNA) Manufacturing”, Single Use Support, [Online]:
https:/iwww.susupport.com/applications/advanced-therapies/plasmid-dna-pdna

[4]: Yang Ou, Yinying Tao, Maen Qadan, and Marianthi lerapetritou. “Process Design and Comparison for Batch and
Continuous Manufacturing of Recombinant Adeno-Associated Virus”, Journal of Pharmaceutical Innovation 18, issue. 1
(March, 2023): 275-86. https://doi.org/10.1007/s12247-022-09645-x.

[5): Kelly W. J., M. Balguri, A. B. Asoor, J. R. Piccini, and K. R. Muske. ‘Evaluation of Optimization Metrics for
Continuous Fermentation of Plasmid DNA'. Chemical Engineering & Technology 32, issue. 10 (October 2009): 1550-59.
https://doi.org/10.1002/ceat.200900081.

Huephvia évapénc : October 1, 2023

ATraiToU JeVEG YVW OEIG: (TT.X. KTAON METATTTUXIAKOU TITAOU O€ CUYKEKPIMEVN EPEUVNTIKA TTEPIOXH, TITUXIO,

pabipara, SITTAwATIKA, TTpoypdupata HIY, e1dikA euTreipia, YAwooeg K.d.) :

Integrated Master's Degree in Chemical Engineering (MSc, Meng, Integrated Masters), scientific or
laboratory experience or/and diploma thesis in a related subject (extensive culture experience, bioreactor
design and operation), necessary experience in gel electrophoresis procedure and microplate reader

assays, fluency in English at a proficient level.

YTToxpeWoelg uTroyn@iou SIBAKTOPA (TT.X. OUVETTIKOU pid EQYACTNPIAKOU EKTTAIBEUTIKOU £PYOU TTPOTTTUXIAKOU

emiITTéSOU) :

The PhD candidate is required to be diligent in fulfiling his/her obligations regarding the completion of the
thesis, as well as assisting in educational activities as deemed necessary.

XpnUaToBOTOUNEVO TTPOYPAMHA
épeuvag (TiThog/popéag CoDiBio (EU Grant Agreement ID 101095721)
XPnUaTodotnong, av UTTdpxel) :

ApoiBA (E/ufRva, av uTrdpxel) :

Aidpkela apoIfig (MAveS A €Tn) : 4°Emn
Xwpog epyaaiag (KTipio, 6popog,
P0§ BB g eip peins Biochemical Engineering Laboratory (306)
ypageio) :
Huzpopnvia 31-8-2023 Ymoypaen Dimitrios Alexandros Kyparissidis

Dimitrios Alexandros Kyparissidis 31.08.2023 17:23
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ATI®: 4/9/2023 / 482 - Tpnipe Xnpikov Migovikav

MPOTAZH EPEYNHTIKOY ©EMATOZ
A EKMONHZH AIAAKTOPIKHZ AIATPIBHZ

(ZuptrAnpwveral atmd Tov emPBAETovTa Kabnynth Kai utroBdMAeTal otnv EmTpotm) EmAoyng Twv Y moyngiwv Aidakropwyv Tou

TuRHarog yia Kabs via 6§on péoa oTig avTioTolXeS NHEPOUNVIES TG AVOIXTAS TIPOKAPUGS VEWV uTToyn@iwv d1dakTopwv)

EmpBAi wv Kabnynrig :

BapeAtgig MatpokAog

EpyaoTipio :

Texvohoyiwv Biounxavikwy Tpo@ipwv Kai Aypotikwv Biounxaviwv

EvdeIkTIKOG TiTAOG -0t eAANVIKA Kal ayYAIKG- Kol GUVTOUN TiepIypar) TOU £PEUVNTIKOU QVTIKEIMEVOU :

A§lonoinon psupdtwv anofAntwv nmapaywyrg eAaiov ¢ppaykocukouv (Opuntia ficus-indica)-

MNP OKOLTALPKTLKE TEXVOOLKOVOULKH HEAETN povadag alonoinong ¢ppaykocukou

Waste valorization from Opuntia ficus-indica essential oil production — Preliminary techno-

economic analysis of a Opuntia ficus-indica processing line

Ewaywyr: To opoykoovko (Opuntia ficus indica) eivon &vo @poUTO, KOPTOG TNG
OPOYKOGLKLAG, IOV PLTPOVEL otV EALdda ko otnv Kumpo. Xpnoipomoteitor GTov Topéa
TOV KOADVTIKOV, KOO TO EAGLO 7OV TWOPOYETAL OO WYuypT| EKOAYN (QOLVETOL VO. EXEL
EVEPYETIKEG 1010TNTEG oTNV emdepida. Kotd Tnv emeé&epyaoia mopdyovon 2 KOpLo. pEOLLOTOL
omoPANTOV (1) TOVATOL KATA TNV YuxpT| EKOALYT Kol EVO VOATIKO Pe IO, [LETA. TNV OVAKTN O
TOL EATIOV).

Zt0yog. ET0, TAOLGLOL TNG KUKAIKNG OLKOVOUIOG KoL TG PLedctldTnTog, VoL omopoiTnT 1)
OMOTIKN S10)EIPLON TOV OTOPANTOV oG PLopnyoviog. T GUYKEKPLULEVT] TTEPITTMOOT), TA. 2
PEVLLOTA OTTOPATTOV OVOUEVETAL VO. ELVOL TTAOVGLOL GE TTANO0G BlogvepydV GLGTATIKMV, OTMG
£LVOL TO [LOYVIOLO KOl TO Otvo&D TOWPIVI), OVGLEG GTLOVTIKES Y10L TNV VYELD TOL EYKEQPOAOD
Ko TG Kapdidg [1-2]. Ttdyor g ddokTopikng avTig dropifng Ba eivar n diepevvnon Tov
Suvathv TPOTOV EKIETAAAELONG TOV OTOPANTOV OVTNG TG dEPYOCIOS DOTE VO TP oLHOvV
TPOLOVTO.  TPOOTIOEUEVIG  OEL0G KOL T  T(POKATAPKTIKA)  TEXVO-OLKOVOMLKY)  LLEAETN
BropnyoviknG EYKATAGTOONG 0,070 0N G TOV PPOyKOGUKOL.

MeBodoloyia: Apyikd, To VO pELLOTO. OTOPANTOV Oa YOPAKTNPLOTOVY TANP®G OC TPOS T
G0GTOGT TOVG KOL KUPLMEG MG TP OG TO. OVTIOEELOMTIKA TOVG, TA. [LOKP OGTOLXEIN Kol KUPIKG TO
LOLYVIGLO, TNV TOUPIVI) KOL TOLG VOATAVOPOKES. T GULVEXELD, B0 aKOAOLONGEL LEAETN
Efpavong, OAEoT KoL TOPAY®YN OAELPIOL, TO omoio Bo. depsvvnbel ®C TPOg TG
QLOIKOYNIKEG Tov WuotnTeg (OvToEEdmTIKI  OpAoT), YOAOKTOLOTOTOMNTIKY  dpdom,
OVAYOVTO. GOKYOPO, OALYOCOKYOPITEG, BloomOpoeNGUOTNTO. BPETTKOV  GLGTOTIKOV,
dnLovpYia. AELTOVPYIKOD TPOPILOV/GUUTATPOLOTOS dtotpoeng (MDEF, microbiota directed
food) oToyevEVOL Y100 TN dPACT) TOVL GE GUYKEKPLULEVOL POKTIPLOL TG EVIEPIKNG OVOPATIVIG
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YAGPLOOS OV elvol GUVOEDEIEVD, [l BETIKEG EMOPACELS GTNV AVOPOTIVI) PLGLOAOYLO. (TTY.
Lactobacillus plantarium) [3-5]. 'Encita, 6o akolovbnoel KAAGUATOON TOL OAELPLOD GE
EMUEPOVG GLGTOTIKA, (VOOTOVOPUKES, OVTIOEEDMTIKA, TIPMTEIVES) KO TO. KAGGLLOTA, VT, Ot
LEAETNOOVV OC TPOG TIG AELTOVPYIKEG TOLG WNOTNTEG. XTO TEAOG, KOL OELOTOLMVIOS TG
TANPOYOpieg Tov Ba EXOVV GULAAEYOEL Y10l TOVG SUVOTOVG TPOTOVG EKUETOAAEVGNG TOV
PELULATOV OTOPANTOV, Ba TPpayroToTTOM el 0 GYESIAOIOG TOU SLOYPAUATOG PONG KOL N
TUPO KATTOPKTLKI] TEXVO-OLKOVOULKT LEAETH).

Karvorouia: H S1daxtopikn ot dtatpifn) O 0oyoAnOel [LE (10, GYETIKA ovaElomoinTh dAAG.
TAOVGL0. GE OPETTIKA KOL GLGTOTIKA ZPAOTN VAN, TO QPOyKOovko. Ba 0dnyrceL otV
oMoTikny oélomoinon Tov, KobO¢ 6o aflomombobv OAo. T PEVUOTO TNG OlEPYOCiog
Topolofing shaiov. TTopdhinia Bo mapoyBovV KovoTopo TPoidvTo. TPocTOELEVNC akiog,
pe duvnTikn xpnomn otn Propnyovic Ipoeitemv Kol KEAAVTIKGOV. TEAOG, 1| TEXVO-OLKOVOULKN
LEAETT OYEGLOGILOD TNG OVTIGTOLYNG PLOLNYOVIKNG EYKOTAGTOONG H0. GUVTEAEGEL KOTUAVTIKA
GTI ONLOLPYIO. TNG TPATNG TP OpLoLas Prounyavikng encvdvong oty Kuzmpo. O vroymeog
S1d0xTopag Oa eEOIKEIMOEL L OLAPOPES LLOVIEPVES TEYVIKEG OVOALONG, OTIMG &ivor To ICP
yio. TNV avoivon pokpootoryeiov, HPLC-RI-PDA yio. Tnv 0ovOALGN GOKYOP®OV KoL

opvoéémv, LCMS yio. Tnv Towtomoinon Pfrogvepymv cuototikdv kat to INFOGEST yia v

TPOGOLLOLM T TNG TEYG.

[1] Shoukat, R.; Cappai, M.; Pia, G.; Pilia, L. An Updated Review: Opuntia ficus indica (OFI) Chemistry and Its
Diverse Applications. Appl. Sci. 2023, 13, 7724. https://doi.org/10.3390/app13137724

[2] Shimaa K. Ali, Sara M. Mahmoud, Samar S. El-Masry, Dalal Hussien M. Alkhalifah,
Wael N. Hozzein, Moustafa A. Aboel-Ainin, Phytochemical screening and characterization
of the antioxidant, anti-proliferative and antibacterial effects of different extracts of Opuntia
ficus-indica peel, Journal of King Saud University - Science, Volume 34, Issue 7, 2022,
102216, https://doi.org/10.1016/1.1ksus.2022.102216.

[3] Green, M.; Arora, K.; Prakash, S. Microbial Medicine: Prebiotic and Probiotic Functional Foods to Target
Obesity and Metabolic Syndrome. Int. J. Mol. Sci. 2020, 21, 2890. https://doi.org/10.3390/iims21082890

[4] Floros, S.; Toskas, A.; Pasidi, E.; Vareltzis, P. Bioaccessibility and Oxidative Stability of Omega-3 Fatty

Acids in Supplements, Sardines and Enriched Eggs Studied Using a Static In Vitro Gastrointestinal
Model. Molecules 2022, 27, 415. https://doi.org/10.3390/molecules270204 15

Hpephia évaping : 10/2023

ATmaiToUpe Ve ¢ YWWOEIG: (LY. KTHOM HETATTUXIOKOU TITAOU OF GUYKEKPIMEVN €PEUVNTIKY TrEploxr, TITUYXio, MabrpaTa, SITTAwHaTIKY,

mipoypdppara HYY, €181kA eumelpia, yAVOOEG K.4L) :

AiAwpa XnpikoU Mnxavikou
Epyaoiakn sumeipia or avadutikég rexviké¢ (FTIR, HPLC-UV/RI, GC FID k.a.)
M'vwon matlab/python/R
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KaAr yvwon ayyAikwv

Ymoxptwatig utrowngiou diddkTopa (TT.X. CuVETTIKOUpid £pyaoTnplakoU eKTaiduTikoU £ pyou TTpoTITUXIaKoU eI dou) :

OUVETTIKOUpI £pYOIOTNPIOKOU KT Oe UTIKOU £ pyou TIpoTITUYIaKoU £TTITTE dou

XpnuarodoroUpsvo TTpoypappa ipeuvag

Biopnyaviké Aidakropiké
(riTAog/@opé ag xpnpHarodéThong, av umdpx:l) :

Apo1Bry (€/urva, av umdpxel) :

Aidpkeia apoiBrg (prveg f éTn) : 29prveg
Xwpog epyaciag (ktipio, 6pogog, ypagsio) : Kmpio A, 206 6popog
Hpepopnvia

. Patroklos Varcltzis
Patroklos Vareltzis .
o 04.09.2023 10:33
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