Die Georg-August-Universitit Gottingen

unter der Prisidentin

Protessorin D, rer. physiol. Dr. h. ¢. Ulrike Beisiegel

verletht
durch die Mathemansch-Naturwissenschaftliche Promotionsschule
Georg-August University School of Science (GALSS)
unter dem Sprecher

Professor D, rer. nat. Reiner Kree

Herrn

Giovanni Marelli
geboren am 14, Aupust 1983 in Desenzano del Garda (BS)

den Grad eines

Doktors der Naturwissenschaften (Dr. rer. nat.)

nachdem er in ordnungsgemialbem Verfahren
im G ALTSS-Promononsprogramm | Physics of Bological and Complex Systems™

durch die Dissertation

Minimal models for lipid membranes: local modifications around fusion

objects ;

sowie durch die Disputation vom 21. Januar 2013 S

seine wissenschaftliche Befihigung erwiesen hat. o

o

Er hat die Promotion im Rahmen der ’I'--

International Max Planck Rescarch School g+

LIMPRS for Physics of Biological and Complex Systems™ durchgefuhrt. o/
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Gottingen, den 21. Januar 2013

ut Grubmiller _-'
Sprecher der IMPRS
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The Georg-August-Universitat Gottingen
awards

Mr

Giovanni Marelli
born on 14. August 1983 in Desenzano del Garda (BS)

the degree
"Doktor der Naturwissenschaften” (Dr. rer. nat.)

under the President
Professor Dr. rer. physiol. Dr. h. c. Ulrike Beisiegel

through the Georg-August University School of Science (GAUSS)
under the Dean
Professor Dr. rer. nat. Reiner Kree.

He proved his scientific qualifications
according to the regulations of the GAUSS doctoral programme
“Physics of Biological and Complex Systems”

by completing his doctoral thesis (Dissertation)
entitled

“Minimal models for lipid membranes: local modifications around fusion
objects”

and thesis defence (Disputation),
dated 21 January 2013

She graduated from the International Max Planck Research School
“IMPRS for Physics of Biological and Complex Systems”.

Géttingen, 21 January 2013

Signed: Prof. Dr. Helmut Grubmller Signed: Prof. Dr. Reiner Kree
Speaker of the IMPRS Speaker of GAUSS



The correctness and completeness of the translation overleaf of the
Dr. rer. nat. certificate into the English language is hereby confirmed. The
translation may be used solely in combination with the eriginal document.

Géttingen, 9 December 2013

Georg-August-Universitat Gottingen

of. Dr. Reiner Kree

Prof. Dr/Helmut Grubmiiller 1 Iu =
z Sbpeaker of GAUSS

Speafker of the IMPRS




UNIVERSITA DEGLI STUDI DI PAD(

CE032
Servizio Segreterie Studenti

Cert. n. 2008655523 e
Matr. 570423-SF

Si certifica che MARELLI GIOVANNI, nato a Desenzano Del Garda (Brescia) il
giorno 14/08/1983, ha superato 1la prova finale del Corso di laurea
Specialistica in Fisica il giorno 17/03/2009 riportando punti CENTOCINQUE
sopra CENTODIECI (105/110) e, ai sensi del D.M. 270 del 22 ottobre 2004, e!
Dottore Magistrale in Fisica, Classe 20/S delle lauree specialistiche in
Fisica, secondo il D.M. 28 novembre 2000, con 11 seguente piano di studio:

Voto Val

B e e e R +
1CO 22/12/2006 RICONOSCIMENTO CARRIERA PREGRESSA CONVALIDATO 181.00
! 10/07/2007 LABORATORIO DI FISICA A 30/30 6.00
! 11/07/2007 MECCANICA STATISTICA 27/30 5.00
! 24/07/2007 LABORATORIO DI FISICA DELLA MATERIA 1 30/30 5.00
! 21/09/2007 FISICA DELLO STATO SOLIDO 27/30 6.00
! 28/09/2007 ISTITUZIONI DI FISICA.SUBNUCLEARE _26/30~ 6.00
! 03/10/2007 FISICA TEORICA 28/30 6.00
! 20/12/2007 LABORATORIO DI FISICA DELLA MATERIA IT 30/30 5.00
! 12/01/2008 SEGNALI E RUMORE 30/30 6.00
! 24/07/2008 ISTITUZIONT DI ASTROFISICA E COSMOLOGIA 24/30 5.00
! 01/08/2008 TEORIA DEI CAMPI NON RELATIVISTICA 29/30 6.00
! 29/09/2008 STRUTTURA DELLA MATERIA ) 20/30 6.00
! 07/01/2009 ELETTRODINAMICA ‘ 23/30 5.00
! 07/01/2009 MECCANICA STATISTICA 2 28/30 6.00
! 07/01/2009 ELEMENTI DI INFORMATICA E ANALISI DATI APPROVATO 3.00
! 07/01/2009 METODI MATEMATICI - 21/30 6.00
! 17/03/2009 PROVA FINALE 39.00
e i et it T R +

Totale 302.00

I1 valore si intende espresso in Crediti Formativi Universitari.
LEGENDA: CO=Convalidato

I1 Corso di Laurea Specialistica ha durata normale di due anni, richiede
l'acquisizione di 300 Crediti Formativi Universitari, ivi compresi quelli
gia' acquisiti dallo studente e riconosciuti wvalidi per il relativo corso,
ed afferisce alla Facolta' di Scienze MM.FF.NN..

S8i rilascia 1in carta resa legale (apporre la marca secondo 1l valore
vigente, pena la non validita' dell'atto).

Il presente certificato viene rilasciato a norma dell'art.3 comma 2 del
D.L.vo 12.02.1993 n.39.

Padova, 19/03/2009 X
Per

IL CAPO SERVIZIO
STUDI DI PADOVA DONATO SIGOLO /AA/
UNIVERSITA DEGLT STUDI I PEDOVA

Servizio Segreterie Studenti
Dott. Andrea RIGON|

UMIVERSITA' DEG
La firma che preceds & siata apposta @ e
G}mdeﬁﬁ dipendents

_Segreterie STUACHT
..................... Div. An%?fa R

delUniversita degli Studi di Padova assegnatofa al Servizio Segre-

torie Studenti e risulta depositata presso
per le finalita ol cui alart 33, comma 1 del D.PR. 0. 445/2000. %ﬁ(

........... 9 %
Padove, ... 1 'g m. ?.00 UNFVERSITA nEgt {STUBI D ?RE}Q}&E% [L“ v

#

Servizio Segrateris St &*3@3‘:3;3
Dott. Andrea RIGON!

la Prefettura di Padova

Copia del presente certificato, rilasciato in originale, viene conservata negli archivi elettronici del Centro di Calcolo.




Universita degli studi di Padova

CE032

Service of the Student’s Secretary

Cert. n. 2008695523 Matr. 570423-SF
We certify that GIOVANNI MARELLI, born in Desenzano del Garda (Brescia) on the 14th of
August of 1983, has successfully achieved the final test of the course of the master-degree in Physics
on the 17th of March of 2009 merit ONEHUNDREDANDFIVE over ONEHUNDREDANDTEN
and, referring to the ministerial decree 270 dated the 22th of October 2004, is Master Doctor in
Physics, Class 20/8S of the master degree in physics, according to the ministerial decree 28 November

2000, with the following subject matters:

Mark Val

CO 22/12/2006 Acknowledgement of the former career Confirmed 181.00
10/07/2007 Laboratory of physics A 30/30 6.00
11/07/2007 . Statistical Mechanics 27/30 5.00
24/07/2007 Physics of Matter Laboratory 1 30/30 5.00
21/09/2007 Solid State Physics 27/30 6.00
28/09/2007 Institutes Of subnuclear Physics 26/30 6.00
03/10/2007 Theoretical Physics 28/30 6.00
20/12/2007 Physics of Matter laboratory 11 30/30 5.00
12/01/2008 Signals and Noise 30/30 6.00
24/07/2008 Institutes of Astrophysics and Cosmology 24/30 5.00
01/08/2008 Non Relativistic Field Theory 29/30 6.00
29/09/2008 Structures of Matter 20/30 6.00
07/01/2009 Electrodynamics 23/30 6.00
07/01/2009 Statistical Mechanics 2 28/30 6.00
07/01/2009 Elements of Computer Science and Data Analysis  Approved 3.00
07/01/2009 Mathematical Methods : 21/30 6.00
17/03/2009 = Final Test 39.00

Total 302.00

Meaning the value expressed in formative university credits. LEGEND: CO= Confirmed

The Course of the Master Degree lasts two years, requires the acquiring of 300 university forma-
tive credits, with those already acquired by the student and recognised valid for the relative course
and concern the department of Mathematical, Physics and Natural Science.

We release paper rendered legal (affix the revenue stamp depending on the value in force oth-

erwise the act is not valid).
This certificate is released according to law 3 sub-section 2 of the decree law 12.02.1993 n.39.

Padova, 19/03/2009



REPUBBLICA ITALIANA
MINISTERO DELLISTRUZIONE,
DELL'UNIVERSITA F, DELLA RICERCA

MINISTRY OF EDUCATION, UNIVERSITY AND RE FARCH - MINISTERE DE L'INSTRUCTION, DE L'UNIVERSITE
ET DE LA RECHERCHE - MIMISTERIUM FUR UNTERRICHT, WISSENSCHAFT UND FORSCHUNG
RMINISTERIO DE EDUCACION, UNMIVERSIDAD E INVESTIGACION

ANNO SCOLASTICO ... 2001 / 2002

SCHOOL YEAR - ANNEE SCOLAIRE - SCHULJAMR - ANO FSCOLAR

ISTITUTO LICEO SCIENTIFICO STATALE con Sezi

SCHOOL

ETABLISSEMENT
SCHULE
INSTITUTO

(Sitz}
Howlidad)

DIPLOMA

DI SUPERAMENTO DELL'ESAME DI STATO CONCLUSIVO DEL CORSO DI STUDIO DI
DIPLOMA CERTIFYING THE RESULTS OF THE STATE EXAM AT THE END OF THE COURSE OF STUDIES IN
DIPLOME ATTESTANT LA REUSSITE A L'EXAMEN D'ETAT DE [IN D'ETUDES SECONDAIRES, SERIE
DIPLOM UBER DIE BESTANDENE STAATLICHE ABSCHLUSSPRUTUNG AN DER OBERSCHULE
DIPLOMA DE SUPERACION DEL EXAMEN DE ESTADO QUE FINALIZA 10§ ESTUDIOS DE
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GEORG-AUGUST-UNIVERSITAT
w GOTTINGEN

Prof. Dr. M. Miiller
Institut fur Theoretische Physik,
Friedrich-Hund-Patz 1, D-37077 Géttingen, Germany

SOCIETA ITALIANA DI FISICA Prof. Dr. Marcus Miller
Via Saragozza 12
40123 BOLOGNA Telefon: (0551)39-13 88 8
Tel 051-331554 - Fax 051-581340 E-Mail: mmueller@theorie.physik.uni-goettingen.de
sif@sif.it - www.sif.i Sekretariat: (0551)39-7889
Fax: (0551)39-9631

E-Mail: glormann@theorie.physik.uni-goettingen.de

Re: Letter of Recommendation for Giovanni Marelli for the Premio Marco Fontana

15. Juni 2012
Dear selection committee:

It is a great pleasure to recommend Giovanni Marelli for the Premio Macro Fontana for his excellent
Master thesis.

I know Giovanni Marelli since fall 2008, when he was an exchange student in my group at the Institute of
Theoretical Physics. In his project in Gottingen, which is part of his Master thesis, he studied the structure
and thermodynamics of hydrophobic nanoparticles in lipid membranes by computer simulations of a sol-
vent-free, coarse-grained model. The study was motivated by experiments of Michael Maskos at the Gu-
tenberg-University in Mainz, Germany, who observed that a lipid bilayer can incorporate only nanoparti-
cles with a radius that is smaller than a quarter of the hydrophobic thickness, while larger nanoparticles
are expelled and may rupture the membrane. Giovanni developed a coarse-grained representation of a
hydrophobic nanoparticle, relating the model parameters to experimental characteristics like Hamaker
constants and surface tension, and studied the membrane deformation by the nanoparticle. Additionally,
he constructed a stability diagram of the nanoparticle in the lipid membrane by computer simulation, ob-
serving whether or not the nanoparticle remains localized in the membrane core over a predefined time
period. The simulations qualitatively reproduced the experiments and provided insights into the local
structure. The model has also been a starting point for further investigations of membrane inclusions (e.g.,
peptides).

I was impressed with Giovanni’s enthusiasm and he continued as a Ph.D student in my group. He is ex-
pected to obtain his Ph.D by the end of 2012 and is co-author of 2 publications in Physical Review Letters
and PLoS ONE about collective phenomena in lipid membranes. He is very interactive and has stimulated
discussions with researchers in Gottingen. For instance, he has compared the structure of “stalks” — hour-
glass shaped passages between membranes that are crucial intermediates of membrane fusion — in differ-
ent coarse-grained models and experiments of Prof. Tim Salditt, in order to establish that the stalk struc-
ture is indeed universal, i.e. independent from the details of the model.

Thus, I recommend that Giovanni be awarded the honor Premio Macro Fontana.

Sincerely

//aﬂ/ca; . éﬁz



GEORG-AUGUST-UNIVERSITAT
GOTTINGEN
Institut fGr Theoretische Physik

Prod. Or. . Mllar
Wt T Thapralischie Phys k. Fripgrizs Hund-Plale 1 C-37077 Gatlirgen

Ta whom it may concern Prof. Dr. Marcus Miller

Telelon: [0551)35-12 88 A

E-Mail: mmuelieni@ihecns physik.uni-gostingan. de
Sekretarizt; (C551)39-TEED

Fax 05511359631

E-%zil (J:n;:rrn'.lnll-@llu—erl'il—:. physik uri-goeiingen.de

March 3, 2009

RE: review of Giovanni Marelli's master thesis

It 12 3 great pleasure to repor on the master thesis of Govanni Marelli, who stayed as a Frasmus
exchange student from September 2008 unti Sebruary 2009 in the Computational Soft Matier Graup =t
the: Institut fir Theoretische Physik of the Georg-August Universitat, Gottingen, Germany,

In his thesis Giovanni Marelli studied the stablily of & hydrophobic nana-particle in the interior of a bilayer
memerane. This subject is motivated by recent exoenmerisl «ifarts in the group of Prof. Maskos in Mairz
e embed functional nanoparticles iniz palymer vesclak oobmarsumes) To esplore the gehaviar of
nano-particles in a blayer membrane Govanm Marell _ses s coarse-graired resresentatan of the
membrane and the nana-parlicle with an wmphsit solvaret @ wi be stedad the stak ity of the nang-paricle
by computer simu ation as a function of the Daricle’s size aoo ©1e 3cuar with the hydroshobic compornent
of the amghiphiles. For very small sizes or weak inveraon: the ~anc-particle is nol confirec Ato the
hydrophebic inter:or ol the membrane and thers s a raget excremnge OF nang-particles bepvean ["iE _L;m.\,-é,-,&
and the hydraphobic region. For intermedale si2s (he naae panicle s enclosad n the membrang's
il'!'[eEiU' gnd the bilayer shghtly deforms to wrap the nciusion For ldger siIzes. mowover, the [—_. a-."re_"'-ﬁ
aistartion would be prohibitive and Lhe rano-paricie 5 cxpelled from e membrane These interesting
'[II'ID!HQS are in gualitative agreemeant with experiments in the Mashkos Jroup o
During the six month in Géttingen. Giovann Marell, interacted ~roguctivaly with e memoers of my group
ard acquired a vanety of simulation techniques and backgrouna knowladge sbout modeling of palymer
and lipid systems. Given the imited tme. it was 3 challenging project ,q_.-~.;1”| a™ pleased with the ,-E.'-.,”u
Thus, | recommend this mastar thesis 1o be acceptad - . Sl

Sincerely,

Haews (il

iMarcus MUller)



UGUST-UNIVERSITAT GOTTINGEN

FOR DEUTSCHE PHILOLOGIE

E" " Aiellang Interkulturelle Germanistik Kite-Hamburger-Weg 6
5" Laktorst Deutsch als Fremdsprache D-37073 Géttingen

o

SEMESTERSCHEIN

Herr Giovanni MARELLI
hat im Wintersemester 200804 an der Sprachlchnveranstaltung
Grammatik - Minelsiufe

mit 4 Semesterwochenstunden (SWS) an 46 von imsgesamt 32 Stunden (88 ") tarlgenommui

Er hat dic folpende Leistung erbracht:

: : g |
Dre: Kurztests und Mitarbeit im Linternchi
Er erhalt fur Anwesenheit und Letstung 6 credit points/point.
Seine Lestung worde ot folgender Note: © Gut - (71 %a) bowertes
Name der/des Lehrenden: Sylvia Matauch ’

Gotingen, den 29,01 20009
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Lektoran Dewtsch als Fremdsprache der Geors-Angeust-Liniversiiil Croltingeen
kate-Hamburger-Weg oo 37075 Gatlingen Sckretarisn Mo-Fro-t2 Ulr
Tel. (US51) 394387 Fus: (0351) 3U-22350 E-Mil: doed es phil wine-coctitingen de

(Erklarung der Bewernung siche Rickseie
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