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Important early contributions

Hans Ris, professor Emeritus of Zoology at the University of Wisconsin at Madison died on November 19, 2004, at the age of 90.  Ris was 
born and grew up in Bern, Switzerland, and came to the US in 1938.  He was a member of the National Academy of Sciences, the American 
Academy of Arts and Sciences, and a founding member of the American Society for Cell Biology.  He held an NIH Research Career Award 
from 1964-1984, and was the director of the Madison HVEM facility from 1970 to 1984.  He recieved EMSA's Distinguished Scientist 
Award in 1983, MSA's Burton award in 1991.

He is survived by his wife, Theron Ris; daughter, Anet Kelman-Ris; and his son, Christopher Ris.  A memorial gathering was held on April 
9, 2005 at the Alumni Lounge, Pyle Center, University of Wisconsin at Madison.  As a prelude to remembrances by colleagues and 
students, the Mozart g-minor string quartet was played by Ris' colleague Heide Schatten and friends.  Following this, a 3-D slide 
presentation of Ris' work was shown at the home of James Pawley. Hans' intellectual and personal guidance, his inspiration, his many 
qualities as a role model, his decency, integrity, his impact on  science and  his students, and commitment to providing serious scientific 
training to all are remembered with great affection and appreciation. 

A founding father of the American Society of Cell Biology

Hans Ris served as a member of the first NIH Study Section on Cell Biology, founded in 1958.  A grant from that 
Study Section was used to fund meetings of a group of interested biologists at Rockefeller University on January 9 
and May 28, 1960.  The provisional council for the formation of the American Society for Cell Biology consisted of 
Keith Porter (chairman), Montrose Moses (secretary), Hans Ris, Don Fawcett, Morgan Harris, Hewson Swift, and 
Herbert Taylor.  At a further meeting in July 18, 1960, it was agreed that the new society should have its first meeting 
at Chicago.  Hans Ris became the first Treasurer of the society, later served on the Council, and at the Society's 
Annual Meeting in December, 1993 in New Orleans, he was recipient of the ASCB's E.B. Wilson Award Medal.

Excerpt from "My 
life remembered" 
as reproduced on 
the flyer for the 
memorial 
gathering.

Early work in mitosis 

Ris' interest in mitosis already started as an undergraduate at Bern University, under the influence of Fritz Baltzer, from whom he first 
learned the scientific method.  Baltzer was studying the role of the nucleus and cytoplasm in early development of salamander and 
frog, and took Hans along to the marine station at Banyuls in southern France to study mitosis in sea urchin eggs.  This experience 
was a major influence on Ris' subsequent work.  After graduating with a diploma as a high-school science teacher, Ris continued at 
Bern, where his theses adviser, Ernst Hadorn, obtained a fellowship for him in 1937 to come to the US in 1938 to work in the lab of 
B.H. Willier in Rochester, NY.  At Rochester, Hans worked on the developmental origin of pigment cells in birds.  Working in that lab 
with Mary Rawles, he became sensitive to the under-appreciation of women scientists, a situation he strove to rectify throughout his 
career.

In 1939, a teaching assistantship in the cytology lab of Franz Schrader at 
Columbia University enabled him to support himself and complete his 
thesis.  At the suggestion of his primary mentor, Sally Hughes-Schrader, 
his thesis investigated unconventional meiotic divisions in the male 
bearberry aphid (Hughes-Schrader and Ris, 1941) and formed a solid 
foundation for his subsequent studies of mitosis, with an appreciation of 
the importance of in vivo studies.

After obtaining his PhD from Columbia in 1942, Ris 
moved on to Johns Hopkins University as an instructor 
in biology.   There, his important contribution came 
from studies of anaphase movement in insect 
spermatocytes (Ris, 1949).  He showed that separation 
of chromosomes took place first by movement to the 
pole (anaphase A), and then by separation of the poles 
(anaphase B).  

Work on chromosome chemistry at Rockefeller Institute

Hans realized that a proper study of chromosome structure would require better knowledge of chromosome chemistry.  A leading laboratory for chromosome chemistry 
was run by Alfred Mirsky at Rockefeller Institute.   A phone call led to an interview, and in 1944 Hans joined the lab at Rockefeller.   He stayed five years at 
Rockefeller, learning how to isolate chromosomes (Mirsky and Ris, 1947) and measure their DNA content (Ris and Mirsky, 1949). These studies showed that that 
diploid somatic cells of an organism contain identical amounts of DNA, and twice that of haploid germ cells (Mirsky and Ris, 1949).  This lent strong support to the 
hypothesis that DNA was the genetic material.  This was followed by quantification of the DNA content in a wide variety of organisms (Mirsky and Ris, 1951), most of 
which Ris collected himself.  Hans' first contact with electron microscopy was in 1947 when he took an air-dried preparation of isolated interphase chromosomes to 
Keith Porter's early RCA EM.  However, little was known at the time about appropriate specimen preparation, and results were not impressive.

Sample of the work at 
Rockefeller Institute. 
(A) From Mirsky and 
Ris, 1947: Isolated 
chromosomes from calf 
thymus (1,2) calf liver 
(3,4), and carp 
erythrocytes (5,6);  
uncoiled calf thymus 
(7,8); the same liver 
(9,10) and thymus 
(11,12) chromosomes 
by two different 
preparative techniques.  
(B) From Mirsky and 
Ris, 1949: 
Demonstration of 
diploid and haploid 
DNA content. (C) From 
Mirsky and Ris, 1951: 
DNA content in various 
species.

Early EM work at Madison

Hans Ris' long career in electron 
microscopy started with his move to the 
Zoology Department of the University of 
Wisconsin at Madison in 1949; he recorded 
his first electron micrographs in 1950.  At 
first, he used an RCA EMU-2B in the soils 
department, a decidedly unfriendly 
environment for an electron microscope.  
The EM was being used to study viruses 
using the shadowing technique.  At first, 
Ris felt himself an outsider from the EM 
community, and had to learn EM on his 
own, but he soon became known as one of 
the great masters of biological electron 
microscopy.  A big improvement came in 
1956 when he acquired a Siemens 
Elmiskop I for the University.  He had 
encountered this state-of-the-art instrument 
at the 1954 ICEM in London, and when the 
1956 EMSA meeting was held in Madison, 
he arranged to have the demonstration 
microscope left at the Uinversity.  In 1958 
he had his own microscope, a Siemens 
Elmiskop II.  This was followed in 1964 
with an Elmiskop Ia, which was in 
operation until 1984.

Ris was the first to image mitotic 
chromosomes in plant cells, using 
the EMU-2B.  The thin sections of 
lampbrush chromosomes required 
use of an objective aperture, 
purchased from a third-party 
vendor, Canalco.  The aperture kit 
came equipped with a mallet that 
was used to center the aperture by 
tapping on the column!  This figure, 
(from Ris, 1956) shows a late 
prophase chromosome of a Lilium 
microspore in a resin-removed, 
uranium-shadowed section, with 20-
nm fibrils at brackets and circle (4); 
twisted fibrils (arrows) in 
Tradescantia anther, using the same 
preparation method (5); a leptotene 
chromosome of Lilium microspore 
in a conventional section, with 
double lines and circles at arrows 
outlining 20-nm microfibrils in (6); 
fibrils appearing as double lines and 
circles in a meiotic metaphase 
Lilium chromosome (7), and fibers 
appearing as dense circles in 
Triturus oocyte nucleus (8) and rat 
spermatid (9).

Based on reports of DNA in cytoplasmic organelles, Ris became interested in 
the concept that chloroplasts and mitochondria originated from 
endosymbiotic microorganisms.  He presented ultrastructural evidence 
supporting the similarity of chloroplasts and blue-green algae (Ris and Plaut, 
1962), and mitochondria and bacteria.  This work became the project of his 
graduate student, Lynn Margulis, who promoted the idea, which is now 
generally accepted. 

Using a modification of the Kleinschmidt technique, Ris and collaborators 
developed a method of making complete high-precision physical maps of viral 
genomes (Westmoreland et al., 1969). 

The Madison HVEM lab 

Ris found it frustrating that it was difficult to 
appreciate the three-dimensional structure of 
chromosomes when a chromatid is 1 µm thick, but 
specimens for electron microscopy need to be one-
tenth that thickness.  At the banquet during the 
1958 ICEM in Berlin, Ris happened to be seated 
next to Gaston Dupouy.  Taking advantage of his 
fluency in French, Ris learned that Dupouy was 
planning to build a million-volt electron 
microscope so that he could study live cells and 
bacteria.  When his HVEM was operational, 
Dupouy invited Ris to Toulouse, where Ris was 
able to record images of dinoflagellate 
chromosomes in 1-µm thick sections, in which 2-
nm DNA fibers could be seen.  Ris applied to NIH 
for his own HVEM, and the study section was 
impressed enough with the pictures from Toulouse 
that the grant was funded in 1970.  The Madison 
HVEM Resource opened in 1971.  The first 
physicist-in-charge was Dale Johnson (later 
President of EMSA and organizer of the Seattle 
ICEM), followed by Paul Lin, both students of 
Albert Crewe.  Finally, a tenure-track position for 
the physicist was created, and in 1978 it was filled 
by James Pawley from Berkeley, an SEM 
specialist.   Pawley learned HVEM in the few 
weeks before the NIH site visit, the Resource 
received continued funding, and Pawley went on to 
make several important improvements to the 
HVEM. Hans Ris at the Madison AEI EM-7 million-volt electron microscope.

The Integrated Micoscopy Resource

In response to NIH NCRR's requirement for continued technological development at a Resource, in 1984, Ris and Pawley decided to expand the scope of the 
facility by adding video-enhanced light microscopy, confocal light microscopy (starting with a prototype from Biorad), and low-voltage SEM.  Pawley realized 
the necessity for use of low acceleration voltage and a field-emission source for high-resolution biological SEM, and the Resource, now re-named the Integrated 
Microscopy Resource (IMR), received the first Hitachi S-900 FESEM outside Japan in 1986.  With the 1984 renewal and the name change, Hans Ris retired as 
director and the IMR leadership passed to Gerald Schatten.  However, Hans stayed on and continued his research, talking full advantage of integrating different 
imaging techniques in studying a biological system.

Cyotplasmic filaments

Based on HVEM images of critical-point-
dried whole mounts of cultured cells, Keith 
Porter proposed a new cellular component 
that organized the cell's cytoplasm, in the 
form of a branching network of fibers called 
the "microtrabecular lattice".  The structure 
was not seen in plastic-embedded cells, 
presumably because of contrast-matching 
with the resin.  In 1985, Ris reported on his 
findings regarding this structure.  Ris noticed 
a similarity between the microtrabecular 
lattice and fibers in chromosome preparations 
that were flawed by introduction of humidity 
during critical-point drying.   By taking care 
that the CO2 used for critical-point drying 
was free of water, Ris was able to show that 
the appearance of the cytoplasm was the same 
in critical-point dried and plastic-embedded 
cells, and that the microtrabecular lattice was 
an artifact (Ris, 1985).

HVEM of cytoplasmic filament preparations.  (A, B) Whole cell mounts of 
critical point dried PtK-1 cells, with (A) and without (B) drying of the CO2.  
Note that filaments have a uniform thickness in (A), while filaments in (B) are 
indistinct, non-uniform, and fused.  (C,D)  The same experiment repeated 
with whole cell mounts of sea urchin coelomocyte, (C) with (C) and (D) 
without dried CO2.  (E,F) Comparison of PtK-1 cell cytoplasm in a 0.25-µm-
thick plastic section (E) and a critical point dried whole mount (F).  Except 
for the difference in contrast, the cytoplasmic structure is identical.  From Ris, 
1985.

Nuclear pores

Ris again engendered initial controversy in his work on the nuclear pore complex, using the new FESEM.  
With it, he obtained a view of the nuclear side of the nuclear pore complex in Xenopus oocytes, which 
revealed a structure he called a "fishtrap" (Ris, 1991) after the form of baskets used by Chinese fishermen.  
By a combination of HVEM and FESEM, he was able to demonstrate this structure more clearly in freeze-
substituted material after removal of the embedding medium (Ris and Malecki, 1993).  A network of cables 
attached to the nuclear pore complexes, likely involved in nuclear export, was also revealed. 

FESEM imaging of the nuclear pore 
complex. (A) Examples of the 
cytoplasmic face of the nuclear pore 
complex on an isolated oocyte nucleus 
prepared by critical point drying.  (B) 
The nuclear face of the complex, 
showing the fishtrap structure in plan 
view.  (C) Drawing of the fishtrap 
structure of the nuclear pore complex. 
(D,E) Side views of the fishtrap 
structure (arrows) on isolated nuclear 
envelopes, prepared by freeze-
substitution, microtomy, and Epon de-
embeddeding. (F) Nuclear face of 
nuclear envelope showing cable-like 
structures attached to the ring of the 
fishtrap.  The tops of adjacent 
fishtraps are connected to each other 
through a complex cable system. 
A,B,C from Ris, 1991; D,E,F from Ris 
and Malecki, 1993

Toxoplasma

Hans Ris' last work was done in collaboration with Heide Schatten, a colleague from Madison now 
at the University of Missouri at Columbia.  This work investigated the motility of the parasite 
Toxoplasma gondii relating to its invasion in human cells (Schatten and Ris, 2002, 2004; Schatten et 
al., 2003).   Using the FESEM at the IMR in Madison, and the techniques developed during the 
work on the nuclear pore complex, it was found that fibrous material connects the parasite with the 
host during invasion, and actin filaments, as well as intermediate filaments and microtubules, exist 
just below the cell membrane of the parasite.

Cytoskeletal studies of toxoplasma by FESEM. (A) Extracted, de-membranated, critical-point-dried 
preparation showing a parasite invading a human fibroblast.  Actin-sized (7-nm) filaments are seen in 
both host cell (arrowheads) and parasite (arrows).  Bar = 200 nm.  (B) De-membranated parasite after 
treatment with cytochalasin-D to remove actin.  The 7-nm filaments are now not seen.  Longitudinally 
arranged 20-nm fibers (arrows) are seen in the position where the 22 subpellicular microtubules are 
known to exist; associated with the microtubules are fibers about 10 nm thick (arrowheads).  Bar = 
200 nm. (C) Epon de-embedded section showing fibrous connections between the parasite and host 
cell membranes.  Bar = 1 µm.  A and B from Schatten et al., 2003; C from Shatten and Ris, 2004

The Chinese connection

Ris had long had an interest in China, but waited until he had personal contacts to pursue it.  
The opportunity came in 1984 when a woman researcher visited Madison for six months.  He 
continued the research by correspondence for a time before starting his series of visits to 
China.  He was involved in the EMSA China exchange program, and when he gave lectures at 
the Beijing Agriculture Institute in 1986 his colleague acted as interpreter.  In 1990 he 
established a formal scientific exchange program between the ASCB and the Chinese Society 
for Cell Biology.  In 1995, he received an honorary professorship of life sciences from Beijing 
University.  Ris learned Chinese in his 70's, and commented that he felt at home in China, 
where the priorities and attitudes seemed more similar to the Switzerland he grew up in than 
those in contemporary America.  He believed that exchange with China would benefit 
America.

Hans Ris speaking enthusiastically in 1990 about his interaction with young Chinese scientists. 

The NIH microscopy Resource

First years in Madison

Recent contributions
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