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This paper is dedicated to the memory of my brother Alfred who worked as a physi-
cian in the ghetto of Kolomyya. On September 1, 1942 my father was shipped with
8 000 Jews to be gassed in Belzec. Two weeks later my brother was arrested and his
dead body returned to the ghetto a few hours later. On October 14 my mother was
shipped to the Belzec extermination camp with the remaining 7 000 ghetto inhabitants.
My wife and | survived the holocaust in refugee camps in Romania, but 138 closest
relatives in Nazi occupied Europe perished in Treblinka, Belzec, and Auschwitz.

In 1928, when | was 13 years old, my brother Alfred, who was a medical student in
Lviv , told me that his biology professor, Rudolf Weigl, developed during World War | the
first vaccine against exanthematic typhus. Weigl, who was a young officer in the Austrian
army, got the brilliant idea how to prepare a vaccine to protect people from the deadly
disease that killed thousands of soldiers and civilians. Weigl infected healthy body lice
individually, giving them enemas containing typhus rickettsiae. The inoculated lice were
maintained for 5 days in batches of 140, in cages carried on the bodies ofWeigl's assis-
tants, because they only fed on human blood. After 5 days the typhus-carrying lice were
dissected and from 140 intestines, crushed in a glass micro mortar with a few drops of
phenol solution, a single dose of the protective vaccine was produced. | listened fasci-
nated to my brother’s description of Weigl's procedure and | decided to study medicine,
become a researcher, and do similar experiments when | grow up. Twenty years after
hearing about Weigl | got the opportunity to follow his steps, not with human lice but with
leafhoppers and plant pathogens. Daily contacts with scientists at Cold Spring Harbor,
who years later became Wolf Price and Nobel Prize winners greatly influenced me and
helped in my own scientific career.

Keywords: leafhoppers, virus taxonomy, Weigl conferences, Cold Spring Harbor.

CHILDHOOD IN POLAND. In the summer of 1914, shortly after World War | started,
the tsarist army approached the farm in Soroki near Gwozdziec in the Kolomyya region,
where my parents and their two children were living. My parents escaped to the capital
city of the Austro-Hungarian monarchy, Vienna, where | was born in 1915. My father was
a graduate of BOKU, the Vienna Agricultural University, and my mother, born in Zagreb,
Croatia, was an accomplished pianist and a linguist, fluent in German, English, French,
Italian and Serbo-Croatian. My two siblings, the 6 year older Alfred and 5 year older Karla
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Bronia spoke Polish with my father and German with my mother. | grew into this system,
only realizing that this bilingual system required writing not one, but two letters in two
languages to my parents when | started my studies of agriculture at the Warsaw SGGW,
the University of Biological Studies.My third language was Ukrainian, which was spoken
by all peasants in Soroki, where our estate was located. | also had Ukrainian during the
last 4 years of high school in Kolomyya, learning the Cyrillic script.
¥y j“ | was 13 years old when my brother (Fig.1) came
. - | home from Lviv, where he was studying medicine and
where his biology professor, Rudolf Weigl, described how
he created the first, and until World War Il the only vaccine
protecting against exanthematic typhus. | was completely
fascinated, hearing how professor Weigl was giving ene-
mas to individual lice, infecting them with Rickettsia
provazekii. My brother described how Weigl inserted glass
micropipettes into the anal opening of lice and how he
maintained the inoculated insects on human volunteers for
several days. Subsequently he removed the intestines
from batches of 140 inoculated lice, crushed their intes-
tines in a tiny glass micro mortar with a few drops of forma-
Fig.1. Alfred, 1909-1942. Photo  lin, and obtained a single dose of his vaccine. Later | found
from private archives of gyt that this was the only existing available vaccine against
Karl Maramorosch trench fever until the end of World War Il in Europe. The
information about the currently used vaccine, produced first by Harold Cox in embryo-
nated chick eggs, was published in the United States but the publication did not reach
Europe because of Pearl Harbor and the entry of the United States into the war.
My brother’s description of Weigl’s work was spell binding and | decided to become
a medical researcher and try experiments similar to those carried out by the developer
of the typhus vaccine. | received my baccalaureate degree at the top of my class and
applied to the same medical school in Lviv, which my brother graduated from. | was not
accepted because of numerus clausus, as only 10 Jewish students were accepted every
year and | was not one of the lucky 10. | lost one year, stayed at home, and finished the
12" year in the piano conservatory in Stanislaw (lvanofrankivsk). | practiced daily at
least 8 hours, but by the end of the year decided that | would not become a concert pia-
nist to compete with Arthur Rubinstein, and only become a piano teacher, which did not
appeal to me. | decided to apply to the Warsaw SGGW, the
University of Biological Sciences, where | was accepted in 1934. After 4 years, in
1938, | received the degree of Agricultural Engineer, the equivalent of an MS degree.
On May 24, 1935, | went with a group of SGGW students to Pulawy, the oldest
Polish experiment station. The trip, during the 3-day holiday celebrated in Poland,
Whitsuntide, was on the deck of an old boat on the Vistula River. We arrived early morn-
ing and walked through the ancient park of the Czartoryski estate towards the main
station building. Across came a very nicely dressed girl, with a book in her hand. She
paid no attention to the 20 students but when she passed me, at the very end of the
group,she glanced for a fraction of a second at me. Her shiny black eyes struck me and
a colleague noticed the shock that | experienced. He told me that he saw the same young
lady in Warsaw in the company of the chemistry student who joined our group, and he
offered to help me meet her that afternoon. During the following three years | was “going
steady” with Irene Ludwinowska and after | graduated in 1938, we got married.
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WORLD WAR II. We returned to the family estate in Soroki where | worked till
September 17, 1939. We were far from the war activities in the western part of Poland
and only once saw a few planes and heard the thunder of bombing. Five German planes
bombarded the bridge in Zaleszczyki, between Poland and Romania, but the bridge was
not hit and the bombs fell on the Romanian side of the river. On September 17 we heard
the announcement by Molotov, that the Soviet army was entering Poland to free the
Ukrainian and Byelorussian peasants from the yoke of the Polish land owners. At noon
2 cars with Polish officers arrived and they asked where the Romanian border can be
crossed. We thought that they were fighting, but they told us that they were fleeing the
country. Our estate was 14 kilometers from the Romanian border and | decided to es-
cape across the nearby border to Romania. The nearest route was already occupied by
Soviet tanks and we proceeded to the town of Kuty on the Czeremosz River, to cross the
bridge linking Poland and Romania. However, Polish authorities prohibited civilians from
crossing the bridge, permitting only uniformed armed forces to flee. We were in the car
of the Polish major, Karol Krzyzanowski. He ordered his sergeant to remove from the
trunk the major’s overcoat which | put on. Then he removed his cap and placed it on my
head. A moment later we reached the bridge, where the car was stopped and its pas-
sengers observed by a Polish officer. He dictated to his colleague: two majors, one ser-
geant...and who is she in the back? Major Krzyzanowski replied: This is my wife. Proceed!
The officer saluted and for a moment | was a very young major, 24 years old, and my wife
was Mrs. Krzyzanowski. On the Romanian side, in Wyznitsa, we found ourselves in an
endless column of vehicles, very slowly moving through Romanian villages. Rumors
were spreading that we will be interned in refugee camps and that all our possessions,
including shoes and clothing, taken away. It was around midnight when high up on a hill
I noticed lights in a large house. We decided to leave the long column of military vehicles,
said good bye to the kindly major who helped us to cross into Romania, and walked up
the hill to the mansion. It was the residence of a gentleman farmer, Mr. Orenski, who was
a conductor and composer, as we found out later. There were already 200 Polish refu-
gees in his barn, but the lady who greeted us thought that we were relatives of her father
in -law and received us very friendly. In the morning the owner of the estate told us that
the rumors of interment in refugee camps were correct and that, if we would have conti-
nued on the main road, we would have been placed in such a camp. He directed us to
aroad leading to Chernivtse. Proceeding on the country road, we were stopped after an
hour by a small group of Romanian solders and placed in a bus that took us to Chernivtse.
The town was swarming with Polish refugees. All were sent to civilian refugee camps. My
wife and | were interned in the town of Braila for the first year, and afterwards moved to
Craiova, where we remained for the next 3 years. In Braila | learned how to make shoes
on string soles and for the following 3 years | was a shoe maker, producing one pair of
ladies’ shoes per day. | also earned some money teaching piano. The refugee camps
were disbanded when on August 24, 1944 the Soviet army occupied the country and
expelled the Germans. We moved from Craiova to Bucharest, where | was accepted as
a graduate student, to work on my Ph.D. thesis. With the help of the American attaché
we were able to leave Romania for Sweden the end of 1946. On the basis of my agri-
cultural engineer degree we received a first preference emigration visa to the United
States. On April 24, 1947 | was hired as a technician by L. M. Black at the Brooklyn
Botanic Garden. Two years later | received my Ph.D. degree at Columbia University and
was hired by L. O. Kunkel as his assistant at the Rockefeller Institute for Medical
Research in New York City, soon to be changed into the Rockefeller University.
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LEAFHOPPER INJECTIONS. My childhood dream to follow Weigl's lice experi-
ments finally became a reality, although not with lice nor with enemy of tiny insects.
Working with a plant virus, the wound tumor virus, | prepared very thin glass needles
that | connected with metal needles, and injected extracts from diseased plants, or from
viruliferous leafhopper vectors, into healthy leathoppers (Fig. 2). At the Rockefeller
University an adjustable insect holder was constructed, based on the lice holders in

Fig. 2. Barbara McClintock in Cold Spring
Harbor, 1951. Wolf Prize 1981, Nobel
Prize 1983. From the archives of Karl
Maramorosch

Science in 1949. The mechanical virus transmission permitted the first titration of the
wound tumor virus. It also provided evidence for the multiplication of several plant-
pathogenic viruses in their specific leafhopper vectors. | became actively involved in
virus nomenclature and classification. The finding that little or no harm was observed in
the virus carrying insects could suggest that these viruses originated as insect viruses
and over long periods of evolution became harmless to their animal hosts, while their
newer plant hosts were severely affected and often killed. Should these viruses be con-
sidered as plant, or as insect viruses? The affinity of vector-borne viruses to certain
plant or animal hosts should not be used as a classifying criterion. | became a member
of the International Committee for Virus Nomenclature (ICVN), but the controversial
fights between plant and animal virologists continued and | lost interest in the fights and
decided to devote my time to laboratory research and field work.

During the 1950s | spent eight summers at the Cold Spring Harbor Laboratories on
Long Island. Barbara McClintock permitted me to use her greenhouses while she was
working outdoors with corn, Zea mays. My informal chatting with scientists in Cold Spring
Harbor, who years later became Wolf Price and Nobel Prize winners, greatly influenced
my own scientific career. | carried out an experiment in which | injected antibiotics into the
abdomens of leafhoppers, exposed to plant pathogens, at that time believed to be vi-
ruses, but 10 years later found in Japan to be phytoplasmas and spiroplasmas. The two
plant diseases which | worked with were aster yellows and corn stunt. | used penicillin,
streptomycin, and tetracycline, convinced that the two plant diseases were caused by
viruses. Penicillin and streptomycin injections did not prevent transmissions, but tetracy-
cline-injected leafhoppers failed to infect the exposed seedlings. Knowing that tetracy-
cline had no effect on viruses, | did not believe the results of the tests and assumed that
the failed transmission was due to the heat in the greenhouses. | did not repeat the ex-
periment after | returned to the Rockefeller greenhouses and | published the results and
my wrong conclusion in the Transactions of the New York Academy in 1954. Had | re-
peated the tests, | would have found that not the summer heat, but tetracycline interfered
with the presumptive viruses. Ten years later, my Japanese colleagues in Tokyo disco-
vered the phytoplasma nature of the aster yellows and mulberry dwarf disease.
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The profound influence of Rudolf Weigl on my own research led to the establish-
ment of my scientific career Among numerous honors and awards, the Wolf Foundation
award in agriculture in 1980, often considered the Agriculture Nobel Prize, was based
on my work with leafhoppers, injected with viruses, phytoplasmas and spiroplasmas. It
was based on my early exposure to Weigl's experiments. Although | personally did not
know him, his work, related to me by my late brother in my childhood, inspired me and
resulted in my successful scientific career.
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BOLLI, XXUTTA | LUKAOKWU: AK CTBOPEHHA BAKLIMHW BEUMNA
BMJIMHYNO HA MOI BIPYCONOTIYHI BOCHIOXEHHSA

Kapn Mapamopow

YHieepcumem Pymeepc wmamy Hbto [xepci
Jlinman Opads, 93, Heto bpyHcsik, Hbto Jxepci 08901, CLUA

LIs cmamms npucesdeHa nam’simi mo2o 6pama Anbgpeda, SKkul npayrosas
nikapem y eemmo micma Konomui. Miti 6ambko 1 eepecHsi 1942 poky bye eidnpasneHutdl
pasom i3 8 000 espeis 0o 2a3080i kamepu y micmedky bemxkey. Yepes dea muxxHi mili
bpam 6ys 3aapewmosaHull i KirlbkomMa 200uHaMu mMi3Hiwe 3HaludeHul Mepmeum
y eemmo. Mosi mamu 14 xoemHsi byna eidnpasneHa y KoHueHmpauitHul mabip mic-
meuka bermxey, i3 pewmoro 7 000 mewkaHyie eemmo. Mosi OpyxuHa i 5 nepexunu
2o510kocm y mabopi 0ns 6ixeHuie y PymyHii, a 138 moix Halbnux4ux podudie 6ynu
3HUWEeHI Hayucmamu 8 oKyriosaHiti €eponi y mabopax TpebniHku, bermkeya U Aywsiya.

Y 1928 poui, konn 5 maB 13 poki, Min 6pat Anbdpen, sikuin GyB CTyAEHTOM
mMeauumHun y JbBOBI, pPO3noBiB MeHi, Wo noro npodecop Gionorii Pygonbd Bewrnb
CTBOpPMB Mig Yac lNepLuoi CBITOBOI BiHW NepLUy BakUMHY NPOTU cUnHOro Tudy. Benrnio,
KU 0yB Mmonoaum odoiLlepoM Y aBCTPINCBLKIN apMii, cnana Ha AymKy 6rnvckyda iges —
BUIOTOBUTU BaKkLWHY, sika b1 BpATyBarna fnogcTBo Bif CMepTenbHOi XBopobw, Lo BOMBaE
TUCSIMI conaarTiB i UMBINbHUX rpoMaasiH. Benrnbe BBOAUB 300pOBMM BOLLAM iHAMBIAYANbHO
IXHiX BOpOriB — TM(O3Hi puKeTCcii. IHgikoBaHi BoOwWwi yTpuMyBanucsa npotarom 5 gié no
140 ocobuH y cneuianbHUX Kopoboukax, siki dhikcyBanuvcs Ha Tini acucteHTiB Benrns, 60
Bowwam Byna HeobxigHa cBixa noacbka KpoB.. [icnsa uboro BoLen-nepeHoCHNKIB Ty
niggasanu npenapyBaHHI0, BHACMigoK Yoro ogepkyBann 140 KULIEYHUKIB LMX BOLLEN,
SKi po3TUpanu 3i CKNAHUMM MIKpOYacTUHKaMK Y KiflbKOX Kpannsax po3dnHy eHony, Lo
CTaAHOBUIIO OfHY 403y 3aXMCHOI BaKLMHN. A CryxaB i3 3aX0MneHHsIM OMNoBigaHHs 6para
npo npoueaypy, po3pobneHy Bevirnewm, i Bupiumns ansa cebe BuB4aTn MeauumHy, ctatm
OOCIIOHVKOM i 3aincHIoBaTK NoaibHi ekcnepumeHTn, Konm BupocTy. Yepes 20 poky nicns
noyyToro npo Benrnga g ogepxas MOXIMBICTb NiTU NOTO LUNSAXOM, ane He 3 NoACbKUMU
BOLIAMK, a 3 UuKagkamu Ta natoreHamu pocrnuH. LLlogeHHi KoHTakTu 3 HaykoBUAMMU
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nabopatopii y Kong CnpwuHr Nap6opi, ski pokamu nisHiwe ogepxanu lNMpemito Bonbdga
i Hobeniscbky MNpemito, CUNbHO BNIMHYNM HA MEHE i JOMOMOIN Y MOI BIACHIN HAYKOBIN
kap’epi. HuHi Berirniscbki HayKkoBi KOHepeHLiT NPOBOAATECA KOXHi 2 pOKKU, MOYEProBo
3MiHIO4KM Micue npoBefeHHs Yy INMonbLuyi Ta B YKpaiHi.

Knroyosi cnoea: BewrniBcbki kOHbepeHLii, LMKagku, TakCoHOMIs BipyciB, Kong
CnpwuHr ap6op.

BLUW, XXU3Hb U LMKALOKU: KAK CO3OAHUE BAKLMHbI BEAMNSA
noennAano HA MO BUPYCOJTON'MYECKUE NCCIEOQOBAHUA

Kapn Mapamopow

YHusepcumem Pymeepc wmama Hbro [Jxepcu
Jlunmar Apads, 93, Heto bpyHcsuk, Hero [Jxepcu 08901, CLUA

Oma cmambs nocssiweHa namsmu moe2o bpama Anbgpeda, komopeil pabomarn
gpadyoMm 8 2emmo 2opoda Konombis. Moezo omuya 1 ceHmsibpsi 1942 2o0a omnpasusnu
emecme ¢ 8 000 espeee & 2a308yt0 Kamepy 8 20podke bermkeu. Yepes dee Hedernu Moe20
bpama apecmosasnu U HECKOMIbKUMU 4YacaMu [103)Ke e20 Haliiu MepmebiM 8 2emmo.
Moro mampb 14 okmsbpsi omnpasunu 8 KOHUEHMpPayUOHHbIU ftazepb 8 bermkey emecme
¢ 7 000 xxumenel eemmo. Mosi xxeHa u 51 nepexxurnu 20/10Kocm 8 razepe 01151 bexxeHUes
8 PymbiHuu, a 138 moux 6nuxatiwux podcmeeHHUKO8 Bbifiu YHUYMOXeHb! Hayucmamu
8 OKKyrnuposaHHoU Eeporie 8 nacepsix TpebnuHku, bemkeya u Aywsuya.

B 1928 roay, koraa mHe 6bino 13 net, mon 6pat Anbdpen, KOTopbI Obin CTYAEHTOM
MeguumHbl BO JIbBOBE, pacckasarn MHe, YTo ero npodyeccop 6uonorumn Pygonbd Belrnb
cosgan Bo BpeMs [MepBor MMPOBOW BOWMHBLI MEPBYID BaKLMHY MNPOTUB CbIMHOMO TUMA.
Bewrnio, kotopbin 6611 MorodbiM odULEPOM B aBCTPUMCKON apMuv, MpULLINa B rornosy
fnectsawasa nges — N3roToBUTb BakUMHY, KoTopasd Obl cnacna 4YernoBeyvecTBO OT CMep-
TenbHON BonesHu, yorBatoLLen ThiCA4M Conaar v rpaxaaHckmux nuu. Bernrnb BBoamn 3go-
pPOBMM BLUAM WHOUBMAYanNbHO WX BparoB — TUO3HbIE pUKETCUMU. NHDULMPOBAHHBLIX
BLUEN Aepxanu B TedeHne 5 cytok no 140 ocoben B cnewumanbHbIX KOpoboykax, KoTopble
dmKCMpOBanu Ha Tene accucTeHTOB Belrns, nockonbKy BlwaMm Obina HeobxoamMma cBe-
Xasi yenoseyeckas KpoBb. [locre 3Toro BLUEN-NMEepeHOCHMKOB Tudha npenapuposanu
1 nonyyanu 140 KMLWEYHNKOB 3TKX BLUEW, KOTOPbIE pacTUpann co CTEKMNSHHbIMU MUKPO-
YacTuLaMm B HECKOMbKMX Kanmsix pactBopa dheHoma, YTo COCTaBnano ogHy 403y 3aluT-
HOW BaKUMHbI. $1 ¢ BOCTOProm criyluan pacckasbl 6paTta o npouenype, paspaboTtaHHON
Benirnem, n pewmn gnsa cebs ndydate MeQUUMHY, CTaTb MCCnegoBaTenem 1 OCyLLecTB-
NSATb MOXOXME IKCMEepUMMEHTLI, korga BbipacTy. Yepe3 20 neT nocne ychnbllWaHHOTO
0 Bewrne a nony4nn BO3MOXHOCTb MOWTU €ro NyTeM, HO HE C YEeNIOBEHECKUMW BLUAMMU,
a c uMKagkamu v natoreHamm pacteHuni. ExkxeqHeBHbIe KOHTaKThI C y4eHbIMM TabopaTtopmm
B Kong CnpuHr lapbope, koTopble no3xe crtanu naypeatamu [Mpemun Bonbda
n HobGenesckon Npemunn, CUbHO MOBMMSANN HA MEHS U MOMOMMM B JIMYHOW Hay4HON
kapbepe. Ceiyac BelrneBckne HayyHble KOHGEPEHLMN MPOBOAAT Kaable OBa roaa,
nooyepenHo MeHsass MecTo nposeaeHus B [NonbLue 1 B YkpavHe.

Knroveenle crnioea: Belirnesckue koHepeHLMI, LMKaLKN, TAKCOHOMMUS BUPYCOB,
Kong CnpuHr Map6op.

OpepxaHo: 09.11.2013
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