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Brief communication

TBOpUICTb Ta OpUriHaNIbHICTb € KJIIOYOBUMM
efieMeHTaMM B MeANYHUX AOCAIAXKEeHHAX:
Ho6eniBcbka npemia KartaniH Kapiko Ta Aipto
BancmaHa 3 disionorii Ta MmeguumHn 2023
POKY — HewoaaBHIM Nnpuknag

LLanpop Cabo?!, OkcaHa 3asukiBCcbkals?

LAMepuKaHCbKUI yYHIBEPCUTET HAayK rpo 340pPOB s,
CirHan-linn, Kanigpoprisi, CLUA

2JIbBiBCbKWII MEANYHMNI YHIBEPCUTET

imeHi flannna anvybkoro, JlbBiB, YKpaiHa

MpoTAroM NpuMHaMMHI CTONITTS NpeAMeTOM YacToi AMCKYCii 6yno,
LLO € NepLIoYeproBo BaXKIMBUM OS5 AOCATHEHb Yy HioMeanyHnx
[OCNIOKEHHSX: OPUTiHANbHICTb/TBOPYICTb UM CKNaAaHi MeToan/
obnagHaHHA. MU NPOMNOHYEMO KOPOTKWUI ICTOPUYHUIA ornsag, B
AKOMY apryMeHTYEMO BaX/IMBICTb TBOPYOCTi, OPUriHaNbHOCTI Ta
HanonernnBoCTi. 30KpeMa, HaWKkpalwmM peasibHUM NpUKIaL0oM
Lboro € Haropoaa Hobeniscbkoi npemii 3 disionorii Ta megmnum-
HM 2023 poky, npucyaxeHa goktopaM KataniH Kapiko ta Apto
BaicmaHy 3a BMHaxig Ta po3pobKy BakKuUMHWM Ha OCHOBI MPHK
npotn COVID-19. KataniH Kapiko Mana HayKoBy METy BUKO-

puctoByBatn MPHK ansa nikyBaHHS paky, ane konu 6yna oronoweHa cTpyktypa SARS-CoV-2,
BOHa 3MiHWMa CBOi iIHTEpecn Ha po3pobKy BakUMHM Ha ocHOBI MPHK npoTu HoBoOro Bipycy. OaHak,
OCKinbkn Monekyna MPHK BigoMa cBO€l0 HecTabiNbHICTIO Ta CXUNbHICTIO A0 NErkoro pymHyBaHHS
3a YMOB BHYTPILWHbOKNITUHHOIO BBEAEHHS, BOHA 06’eqHanacs 3 JOKTOpPOM BalicMaHoOM, akui npa-
LuoBaB Hag MeTodaMu goctaBkm monekyn MPHK B kniTMHY. Lig TBopYya cniBnpaus 3 opuriHasibHUMU
inesaMm po3pobkuM BaKLMHM iNOCTPYE Te, WO iHWIi TBOPYi BYeHi, Taki sk OnekcaHap dnemiHr, NaHc
Cenbe, JleoH Monenbcki Ta Oxermc bnek BiAKpWAN y CBOIX HayKOBMX rany3sax. CyMHOI 4aCTUHOK
uiei icTopii € Te, WO AuWe ABOE 3 LNX BYEHUX OTpUManu B Haropoay HobeniBcbKy npemito.

KnrouoBi cnoBa: gocnigxeHHs, Hayka, Hobeniscbka npemis 3 disionorii Ta meanumHu, COVID-19,
BakuuHa, Katanin Kapiko, Apto BaincmaH, Asryct Kekyne, JleoH MNMonenbcki, Axenmc bnek, Onek-

caHap ®neminr, NaHc Cenbe.
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Creativity and originality are key elements in
medical research: Recent illustration by the
2023 Nobel Prize in Physiology or Medicine to
Katalin Kariko and Drew Weissman

Sandor Szabo!, Oksana Zayachkivska!s?

!American University of Health Sciences, Signal Hill, CA, USA
?Danylo Halytsky Lviv National Medical University, Lviv,
Ukraine

For at least a century, an often-debated topic is what is of pri-
mary importance to make breakthrough in biomedical research:
originality/creativity or sophisticated methods/equipment. We
present here a short historical overview arguing about the im-
portance of creativity, originality, and persistence. Namely, the
best living example of this is the 2023 Nobel Prize in Physiology
or Medicine awarded to Drs. Katalin Kariko and Drew Weiss-
man for the invention and development of mMRNA-based vaccine
against COVID-19. Katalin Kariko had a life-long obsession to
use mRNA for cancer therapy, but when the structure of SARS-
CoV-2 was announced, she shifted her interest to develop an
mRNA-based vaccine against the new virus. But since the mRNA
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molecule is notoriously unstable and easily degraded if injected intracellularly, she teamed up with
Dr. Weissman who was working on techniques to deliver mRNA molecules intracellularly. This cre-
ative teamwork with original ideas of vaccine development illustrates what other creative scientists,
like Alexander Flemming, Hans Selye, Leon Popielski and James Black discovered in their fields.
The sad part of the story is that only two of these scientists got the Nobel Prize.

Keywords: Research, science, Nobel Prize in Physiology and Medicine, COVID-19, vaccine,
Katalin Kariko, Drew Weissman, August Kekulé, Leon Popielski, James Black, Alexander Fleming,
Hans Selye

*This article was inspired by recent 2023 the Nobel prize in Physiology or Medicine to Katalin Kariko and Drew Weissman
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Introduction

A long-standing and often sharp discussion
in biomedical sciences usually concentrates
on emphasizing the importance of methods
and sophisticated, often very expensive in-
struments, vs. creativity and originality... We
again emphasize here that our analysis is fo-
cused only on medical research, since in other
fields of science, like physics and astronomy,
the importance of instruments is a top prior-
ity. Namely, the stunning discoveries and im-
ages about our universe unraveled by the new
James Webb Space Telescope could not have
been achieved without huge financial invest-
ments and technical achievements.Another
two components, almost prerequisites, leading
to big discoveries are chance and persistence...

The history of science is full of these illustra-
tions, for better or worse, one of the earliest be-
ing the story of «the nineteenth-century chem-
ist August Kekulé claimed to have pictured the
ring structure of benzene after dreaming of a
snake eating its own tail» (Fig.1) [1].

Figure 1. Chemist August Kekulé visualized the ring
structure of benzene in 1865

In 1901, Leon Popielski’'s research unveiled
the existence of a «peripheral reflex center»
that regulated gastric secretion by peripheral
humoral processes. Fast forward to the 1960s
and early 1970s, Sir James W. Black significant-
ly expanded upon Popielski’'s model regarding
histamine’s impact on gastric secretion. His
groundbreaking work led to the development
of a new category of antisecretory drugs known
as H2 receptor antagonists. Among these
drugs cimetidine became this orally active H2
receptor blocker used for the treatment of gas-
troduodenal ulcers. Hence, Black received the
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Nobel Prize in Physiology and Medicine in 1988.
Namely, his studies solidified the crucial role of
histamine in stimulating gastric acid secretion,
but Popielski's original research stands as a
testament to the transfer of fundamental stud-
ies into clinical applications [2].

Alexander Fleming’s discovery of penicillin is
also a good example, i.e., «in 1928, he no-
ticed that a fungus, Penicillium notatum, had
contaminated a culture plate of Staphylococ-
cus aureus bacteria he had accidentally left
uncovered. The fungus had created bacte-
ria-free zones wherever it grew on the plate»
[3]. The other stunning related fact is, as Hans
Selye described, that 16 other microbiologists
missed the importance of this chance observa-
tion [4]... Persistence, i.e., not giving up after
a chance observation plays a role here also in
the penicillin story: Fleming «found that P. no-
tatum proved extremely effective even at very
low concentrations, preventing Staphylococcus
aureus growth even when diluted 800 times,
and was less toxic than the disinfectants used
at the time». All this resulted in «mass pro-
duction process, and Howard Florey and Ernst
Chain shared the 1945 Nobel Prize in Medicine
with Alexander Fleming for their role in creat-
ing the first mass-produced antibiotic» [3].

The story of mMRNA COVID-19 vaccine develop-
ment, based on persistence, obsession-like fo-
cus, by Dr. Katalin Kariko is a perfect example
of continuation of this historic trend. Namely,
as she described in many interviews during the
last few years, and as summarized in recent
short review in Science [5], she was obsessed
by creating an mRNA-related anti-cancer vac-
cine. She started her research carrier at the
University of Szeged in Hungary, continued
at the University of Pennsylvania (U. Penn) in
Philadelphia, USA. Very soon she realized, as
we all who worked on RNA extraction realized,
mRNA molecules are very unstable, since they
are destroyed by enzymes in living cells, or
even extracellularly. It was by chance that at a
copy machine in the corridors of U. Penn. she
met another scientist Dr. Drew Weissman, who
was working on delivering sensitive molecules
into cells. After that they worked together, and
navigating through multiple technological and
personal challenges, they managed to achieve
a safe and effective delivery of mRNA mole-
cules in living cells (Fig.2).
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Figure 2. Drs. Katalin Kariko (on left) and Drew Weissman (on right; adapted from Science, Oct 6, 2023 [5])

As much as ‘focus, focus’ on your original goals
and projects is important, as we all learned in
our early research carrier, Drs. Kariko & Weiss-
man realized that when the first structure of
SARS-Co-2 was announced and the need for
rapid vaccine development became obvious,
they shifted their interest from cancer vac-
cines to develop an mRNA-based vaccine for
the prevention of COVID-19. This was a crit-
ical decision, since the COVID-19 pandemic
started with panic and chaos as there was no
effective drug for prevention and treatment
[5]. And with the technological help from two
major companies (Bio N ‘Tech, Moderna and
Pfizer), indeed they managed to develop and
mass-produce this vaccine. This was the fast-
est developed vaccine in the history of med-
icine, since the other ‘rapidly developed vac-
cine (that took ‘only’ about 3 years.

In summary, the 2023 Nobel Prize in Phys-
iology or Medicine illustrates and reconfirms
the primary importance of originality, cre-

ativity, and focused persistence in biomedical
research. As Hans Selye summarized in the
motto at the entrance of his institute [7]:
«Neither the prestige of your subjects and
The power of your instruments

Nor the extent of your planning

Can substitute for

The originality of your approach and

The keenness of your observation»

Thus, let’s learn from these great scientists,
irrespective if they got the highest prize in re-
search or not (e.g., Selye and Popielski never
got). Another interesting and related closing
remark is that Katalin Kariko often mentioned
in interviews and in her recently reviewed
book “Breaking through: My life in sciences”
(8) that she was attracted to medical research
after reading the Hungarian translation of Se-
lye’s book “The stress of life”, originally pub-
lished in 1956. Hence, we can indeed learn
from creative, accomplished scientists!
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