Oponentsky posudek na disertacni praci Josefa Vlasaka
»Passive immunoprophylaxis against primate immunodeficiency virus
transmission using human neutralizing monoclonal antibody .*

Tato obhajoba se kona téméf presné po 10 letech (bylo to 18. kvétna 1997), co
president USA, Bill Clinton, pronesl vyzvu svétu ,,If the 21st century is to be the century
of biology, let us make an AIDS vaccine its first great triumph“. Poslusna této vyzvy,
predlozenad disertacni prace Josefa Vlasdka je souborem 6 publikaci zabyvajicich se
potencidlnim vyuzitim protilatek proti HIV-1 v prevenci HIV infekce. Veskera prace byla
provedena na pracovisti Ruth Ruprecht, profesorky Mediciny na Harward Medical School,
Department of Cancer Immunology and AIDS, Dana —Farber Cancer Institute, Boston.
Prace sméfuji k vyvoji vakcin zaloZenych na pasivni imunisaci s pouZitim neutralisujicich
monoklonalnich protilatek namifenych proti konservativnim oblastem obalu HIV.

V prvni ze 6 praci, publikované v Nature Medicine (IF = cca 29), pouzil 19ti ¢lenny
autorsky tym, jehoz byl J. Vlasak ¢lenem (4. v pofadi) kombinaci lidskych monoklonélnich
protilatek proti HIV-1 k imunisaci 4 pregnantnich makaki, a posléze i novorozenct, aby
ukazal, Ze tyto IgG 1 monoklondlni protilatky chrani novorozence proti jak proti parentalni
tak mukosalni infekci chimerickym lidsko — opi¢im virem imunodeficience SHIV.

Postnatdlni pasivni imunisace je rovnéz thematem dal$i prace, publikované vice nez
20ti ¢lennym autorskym tymem (J. Vlasak je druhym autorem) v J. Virology (IF > 5), ve
které testovali autofi ucinnost imunoprofylaxe s aplikaci kombinace protilatek pouze
postnatalné. I tfeti a ¢tvrtd prace, obé publikované vJ Med. Primatol. se tykd pasivni
imunisace a ochrany pifed oralni HIV transmisi.

Prace patd se zabyva vice sekven¢ni analyzou a autofi popisuji nalez podobnych
mutaci viru do virulentné&jSich forem u jednotlivych hostiteld riznych zivoc¢is. druhii a to
jak u forem viru vyvyjejiciho se leta, tak u forem selektovanych rychlym vyvojem in vivo
pasazemi.

Prace posledni, ve které je J. Vlasak prvnim ze dvou autort je publikovand v ¢asopise
AIDS (IF 5,8) jako ,,Opinion“.  Autor (se svym supervisorem) shrnuji své poucené
nazory na to jakym smérem by se vyvoj vakcin mél nebo mohl ubirat.

Prof. R. Ruprecht potvrzuje svym podpisem v diserta¢ni préci, Ze autor svou praci
pfisp€l vyznamné k publikacim jez tvofi napli piedloZzené prace. Vzhledem k zévaznosti
feSeného thematu i ke kvalité €asopisti v nichZ byly prace publikovany (Nature Medicine,

J. Virol., AIDS ) i k po¢tu publikaci (6) je uloha oponenta snadna — aZ formalni:



Muize bez vahani konstatovat, zavérem, ze

diserta¢ni prace Josefa Vlasika, jez soucdsti vyzkumu rozsahlého tymu
hostitelské Dana-Farber laboratofe, je na vysoké védecké urovni a predstavuje
hodnotny prispévek vyzkumu vedouciho k prevenci HIV infekce Autor predlozil
praci, ktera kvalitou i poftem publikovanych praci prekracuje ramec primérnych
diserta¢nich praci. Vrele doporucuji, aby disertaéni prace byla pfijata jako podklad

pro dalsi Fizeni k udéleni doktorského titulu.

Otazky do diskuse:

1.HIV méa fadu mechanismu jak uniknout dozoru imunitnimu systemu, coZ ¢ini vyvoj
vakcin nesnadnym. Jednou z komplikaci je skute¢nost, Ze gp 120 je velmi silné
glykosylovany . Vy jste v kombinaci protilatek pouzili také neutralisujici protilatku
2G12 ktera ja namifena proti manosovym zbytkiim. Cukry jsou vSak obecné slabymi

imunogeny. Uvazuje se o né&jaké cesté, jak zacilit vakciny na dal$i cukerné epitopy
HIV obalu ?

2. Jaky je Vas nazor na budoucnost vyvoje HIV vakcin zaloZenych na bunééné imunité?

V Praze dne 18. 5. 2007 Jitka Forstova



OPONENTSKY POSUDEK

na disertacni praci Mgr. Josefa Vlasaka
Passive immunoprophylaxis against primate immunodeficiency virus
transmission using human neutralizing monoclonal antibodies

Mgr. Josef Vlasak predklada k disertaci uceleny soubor péti pivodnich praci z let 2000 az
2002, na jejichz vzniku se podilel jako spoluautor, a jednu piehlednou praci z loniského roku,
kde je prvnim autorem. VSechny publikace vznikly v laboratofi Dr. Ruth M. Ruprechtové
v Dana-Farber Cancer Institute v Bostonu. Takto vysoky pocet ¢lankt publikovanych ve
velmi kvalitnich ¢asopisech (Nature Medicine, Journal of Virology) umoziuje predloZeni
zkracené disertace, kde je soubor praci doplnén jen tivodem a literarnim piehledem.

Hlavnim tématem disertace je studium pasivni protilatkové profylaxe viru SHIV
zpusobujiciho imunodeficienci u primatd. Virus SHIV, kombinujici virus opi¢i imuno-
deficience (SIV) s obalovym glykoproteinem viru lidské imunodeficience (HIV-1), umoziuje
testovat neutralisa¢ni G¢innost monoklonalnich protilatek pii riznych aplikacich viru a jejich
schopnost ochranit imunisované makaky pied virovou infekci. Zvifeci model in vivo
prokazuje efekt pasivni imunisace pfi aplikaci viru na ustni sliznici a perinatalni transmisi viru
z matky na potomky. Koktejl t¥f lidskych monoklonalnich protilatek s definovanymi epitopy
je pouzitelny jak pied tak i po exposici viru. Vysledky experimenti in vivo naznaluji
pouzitelnost pasivni imunisace i v ochrané pted transmisi HIV-1 z matky na dité.

Problematiku pfipravy protilatkové vakciny proti HIV-1 kriticky rozebira piehledna prace
J. Vlasdka a R.M. Ruprechtové publikovana v r. 2006 v ¢asopise AIDS. Hlavnimi tématy zde
jsou pouziti relevantni davky viru na experimentalnich primatech, generalizace vysledkl
ziskanych pomoci rekombinantniho viru SHIV a nutnost zaméfit imunoprofylaxi na
neutralizani protilatky proti virim rané faze, které prekonavaji bariéry slizni¢ni imunity.
Zaujala mne zde data o transmisi HIV-1 opakovanymi malymi davkami viru, jak se tomu d¢je
pii heterosexualnim styku. Kvantitativni tdaje zde citované pochazeji z Ugandy a byly
publikovany v lokalnim &asopisu. Nakolik jsou to data relevantni pro obecnéjsi Gvahy o
protilatkové interferenci infekce HIV-1?

V tvodu k disertaci se J. Vlasak zabyva obecné problematikou protilatkové neutralisace
HIV-1 v priibéhu infekce, modelem SHIV a dosavadnimi studiemi pasivni imunisace u
makakd a Simpanz. Vzhledem k tomu, Ze prace pfedkladané k disertaci byly publikovény
pied péti az Sesti lety, jedna se o velmi potiebny komentat problematiky z dneSniho pohledu.
Ptesto autor nedovedl literarni piehled az do soucasnosti, pouze do r. 2004 (je zde jedina
citace zroku 2005!). Jak je to spasivni imunisaci v klinickém testovani? Podle mych
povrchnich znalosti jsou v pokro¢ilém stadiu klinickych zkousek rekombinantni anti-HIV-1



vakeiny povzbuzujici bunéénou imunitu. Sméfuje koncept pasivni imunizace od in vivo
experimentil na primatech k praktickému pouZiti pfi ochran& pied pfenosem z matky na plod
¢1 novorozence?

Velky pocet ¢lankii publikovanych v naroénych Gasopisech (zdaleka ne vSechny prace
jsou v disertaci explicitné uvedeny) stejné jako dlouhodoby pobyt na vynikajicim pracoviiti
jsou zarukou odborné kvality disertanta. Ackoli Mgr. Vlasdk neni prvnim autorem Zadné
plvodni prace, jeho piinos k souboru praci byl podle sdéleni prof. Ruprechtové podstatny a
tviiréi. Bylo by ovSem vhodné podrobné uvést, jakou &asti prace diserant k vysledkéim piispél.
Na zavér konstatuji, Zze Mgr. J. Vlasak ve vice neZ vrchovaté mife osvéd&il svoji schopnost
samostatné v€decky pracovat a proto viele doporucuji, aby jeho disertaéni prace byla kladné
pfijata.

V Praze dne 14. kvétna 2007

RNDr. Jiti Hejnar, CSc.
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Referee’s review on doctoral thesis of Josef Vlasak

Josef Vlasak has submitted a doctoral thesis entitled "Passive immunoprophylaxis
against primate immunodeficiency virus transmission using human neutralizing monoclonal
antibodies’ that worked out within his long lasting research work placement in the Dana-
Farber Cancer Institute in the U.S.A. The dissertation thesis is composed of 6 scientific
publications of those 5 ones are research papers and the last one published recently in the
'AIDS’ magazine seems to be more a review paper addressing some of highly topic aspects of
HIV and immune response of hosts regarding a route of transmission, tropism, target cell
distribution, mucosal interactions in primates, a question of protective potential of
neutralizing antibodies against heterologous virus challenge. Josef Vlasdk has written the
overview paper as the first author, whereas in case of whole set of research articles, he is one
of co-authors as a member of the large research teams. This is a circumstance, however,
which does not reduce Josef Vlasak’s merit on such outstandingly worthwhile collection of
publications at all. He had always played a crucial role as the 2™ or 3" co-author in the order
of whole bunch of participants. Research area of medical virology/immunology in which
Josef Vlasak has found a sense of his scientific career belongs to those of highest importance
as well as challenge. And Josef Vlasék has succeeded in such highly competitive research of
modern experimental medicine, and publications in such journals as Nature Medicine, Journal
of Virology, Journal of Medical Primatology and AIDS have proved the highest quality of the
research work of his and his colleagues. The Dana-Farber Cancer Institute belongs to the
leading research institutions in the area of cancer research in the world including malignant
disorders of viral etiology, and therefore Josef Vlasak has successfully taken advantage of
unique methodical approaches including the experimental work on monkeys. Nowadays, HIV
infections resulting into AIDS disease in human is one of the most serious problem of health
and quality of life in recent human society. Amazingly high ability of HIV virions to change
their features during its life cycles has made situation even worse, and has resulted into
searching aimed at rational protection/therapy against HIV agent. Results of the research
group at the D-FCI that Josef Vlasék and his colleagues have achieved are very much
promising in terms of making protection/therapy of HIV infected human more efficient by

means of immunotherapy using targeting effect of therapeutic monoclonal antibodies.




I have a few question on the Ph.D. candidate/author of doctoral thesis regarding the topic

of his dissertation.

1) I would appreciate if a procedure of preparation of human monoclonal antibodies with
potential therapeutic effect could be briefly described. Is it possible to use the
recombinant monoclonal antibodies made in phage displayed libraries?

2) Oligosaccharides/glycans of HIV envelope glycoproteins have been considered as the
main source of antigenic variability. How did you check/measure an interaction of the
human MAbs with oligosaccharide moieties.

3) Glycosylation of HIV envelope glycoprotein depends on glycosylation apparatus of
the host cells. Did you check differences in glycosylation products in human and
macaque host cells.

4) Is there any significance/correlation of the binding affinity (a value of the binding
constant) of neutralizing monoclonal antibodies to the target antigenic structure

(epitope) in terms of their ability to make escaping/resistant HIV mutants?

In conclusion:

Taking advantage of referee’s obligation I would like to state that the Josef Vlasak's doctoral
dissertation fulfils all requirements in terms of science as well as formal traits. The author of
dissertation has achieved and published such great results of the highest acknowledgement.
Therefore, it is my great pleasure to support the Josef Vlasak's dissertation as a doctoral thesis

and based on its successful defence to award Josef Vlasak a Doctor Philosophy (Ph.D.).

In Ceské Budgjovice, May 14, 2007 Dr. Libor Grubhoffer



