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Wolfgang’s PhD 
 Advisor: Horst Witt 
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of the top  5  

Biophysicists of 
Photosynthesis of his 

time 



Here is Wolfgang at age 24 
with tie, suit, and glasses.. 

who is still as young as he was then 

Dear Govindjee, you hold a couple of photographs from the „Personal Perspective“ that you 
edited, here are some extra ones off the track. 
 
Wolfgang, 24, representing Germany in a reunion of students 

from the top technical universities of Europe, held in Paris in 1964.  

The interview was published in the periodical „Les Réalités“ under  

the title „7 jeunes scientifiques européens scrutent le future“. 

Wolfgang, representing Germany, 
 in a reunion of students from the top technical 
universities of Europe,  held in Paris, France in 1964. 
  
The interview was published in the periodical „Les 
Réalités“ under the title „7 jeunes scientifiques 
européens scrutent le future“. And, he does speak 
French 
 

Then 

Here, he is on 
Sep 27, 2013 
In Govindjee’s 
Office (669 Morrill 
Hall, 505 S. 
Goodwin Av., 
Urbana,IL 61801) 

By Govindjee 
 



Here, we go back to the wedding of  Wolfgang’s 
parents Karl and Gertrud (born Linke) Junge before 

we say anything about him 

Dear Govindjee, you hold a couple of photographs from the „Personal Perspective“ that you 
edited, here are some extra ones off the track. 
 
Marriage of parents: Gertrud and Karl Junge, 1935 
Both were then expelled from their jobs because of anti-Nazi-activity, they resumed high activity only after the end of the war. 

Govindjee 
 



Some facts about  Wolfgang 
 

ò  Born:  April 8, 1940, Berlin  

ò  Son of Karl and Gertrud (born Linke); father was executive of  
public health insurance; mother was engaged in postwar youth 
politics; they ran a lively home full of  music and books. Fore-fathers 
were peasants, fishermen, and craftsmen (miller, mechanic, type 
setter)  

ò  Wolfgang enjoyed a great experimental school with plenty of  extra 
activities (free lab access, theater, music);  he read a lot, played 
Bach on the piano and soccer in the street 

ò  First marriage in Berlin on July 7, 1966 to Erneste Frings, dancer 
and choreographer--performing till today; second marriage to 
Verena Förster on May 6, 1993 in Osnabrück; he has 4 children: 
Benjamin  and Simon; Leonie  and Alwin; and 2 grandchildren 



Some facts about  Wolfgang 
 

ò  Diplom Ingenier in Physics, TU-Berlin, 1965; PhD 
(with Horst Witt), TU-Berlin, Physical Chemistry, 
1968; Habilitation, TU-Berlin, Physical Chemistry, 1971; 
Associate Prof. Biophysical Chemistry, 1973-1978, TU-
Berlin; Visiting Prof. Univ Pennsylvania; UIUC 
(Biophysics); Prof. & Head, Biophysics, Univ. Osnabruck 
(1979—till retirement in 2007) 

ò  He has received many prizes including: Röntgen-Prize; 
Niedersachsen-Prize; Peter-Mitchell-Medal;  Boris-
Rajewsky-Prize 



Honors (German cross of  merit; and first president 
of  ISPR) and friendship 

Dear Govindjee, you hold a couple of photographs from the „Personal Perspective“ that you 
edited, here are some extra ones off the track. 
 
Wolfgang being previously honored 

by German Chancellor Schröder                                                                  and overwelmed by the German cross of merit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

by the Eger Wine Brotherhood (1998, Budapest) with three presidents           by three ex-members of his lab (2005) 

of the Int. Soc. Photosynthesis (Paul Matthies and Don Ort)                               Gert Althoff, Ulrich Kunze, Roland Schmid 

 

 

At the Montpellier (France) Photosynthesis 
Congress in 1995, International Society of 
Photosynthesis Research (ISPR) was formed 
at a Committee meeting, attended by the 
Congressparticipants. Here, Wolfgang Junge 
was elected as the first President of  our 
beloved Society (Govindjee and Yoo (2007) 
Photosynth Res 91:95-106). 

 

Paul Mathis 

Don Ort 



Wolfgang certainly has fun both in making major 
discoveries in the laboratory as well as outdoors 

Dear Govindjee, you hold a couple of photographs from the „Personal Perspective“ that you 
edited, here are some extra ones. 
 
travelling          wind-surfing (1995) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

rafting (2000)          mountaineering with Verena (2010) 



With common friends in Berlin Dear Govindjee, you hold a couple of photographs from the „Personal Perspective“ that you 
edited, here are some extra ones off the track. 
 
Wolfgang with Gernot Renger and Uli Siggel and members of his lab, 1975 in Berlin. 

Gernot Renger 
Uli Siggel 

I have interacted with Wolfgang, in Berlin,   as well as  with Uli Siggel and  Gernot Renger, 
who is no more, while on  EMBO and  DAAD Fellowships– 1970s; and 1980s 
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When we worked in Berlin.. 1976 

Figure 2. Outside the Volmer Institute, Berlin, with Govindjee (second, right) and his student Rita Khanna (below, right) visiting in 1976, with
B. Rumberg (first, right), H. Witt (fourth, right), and the author (second, left, below).

(ii) An extraordinary meeting on molecular biology in
the lovely mountainous Schloß Elmau, Bavaria,
in 1968, where Manfred Eigen had gathered the
cream of biophysical chemistry (including a beam-
ing Francis Crick) in a merger with young gradu-
ates; a mind-widening event, really.

(iii) The first official International Congress of Photo-
synthesis in Freudenstadt, Germany, 1968. At this
meeting I gave a short lecture on our data (Junge
et al. 1969) and collided with Britton Chance (see
Chance, this volume), who had adverse views on the
‘carotenoid shifts’ and, at that time, was deeply
suspicious of Mitchell’s hypothesis. The public
clash with an expert of his stature was great for a
freshly-hatched but fearless PhD with better data.
All the more because Brit, despite our disagree-
ment, seemed to enjoy the fight, so much so that
he invited me over to the US straight-on, where we
became friends. The subsequent stays in his lab,
then a focus of worldwide pilgrimage for biophys-
icists and biochemists, young and old, were pivotal
for feeling at home in the wider field.

It was straightforward to use the molecular volt-
meter for studies on ATP synthesis. At the Max-
Volmer-Institute (see Figure 2), this field was Bernd
Rumberg’s, and newly chosen in his attempt to escape

direct competition and confrontation with Horst Witt.
Within the Institute, Horst acted as an ambitious elder
brother rather than a father. Aside from obvious disad-
vantages of this attitude to some, it was advantageous
that Horst accepted, while not necessarily respecting,
his offspring’s strides for independence, and, not the
least, that he himself, and the institute as a whole, have
remained on the wild side of science.

Bernd had established a preparation protocol for
freshly broken chloroplasts and set up the radioactive
assay for ATP synthesis. We collaborated. Whereas
the earlier work was carried out with fragmented and
resealed membranes that were rather leaky to many
ions, in freshly broken chloroplasts the electric leak-
age was greatly reduced. That the interlaced system of
grana and stroma lamellae (see the historical perspec-
tives of Staehelin 2003; Albertsson 2003) was largely
intact was later quantified by Gerald Schönknecht and
Gert Althoff (Schönknecht et al. 1990). They titrated
the functional unit of the electrical discharge in freshly
broken chloroplasts by adding minimal amounts of
gramicidin, and found a detectable acceleration of
the voltage decay by as little as one gramicidin di-
mer per 5 × 107 chlorophyll molecules [compared to
as many as 105 in fragmented chloroplasts (Junge
and Witt 1968)]. This result implies that the whole
thylakoid system of a chloroplast, grana and stroma

576

Wolfgang (really a young boy) 

Govindjee 

Rita Khanna 

Bernd 
Rumberg 
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With Colin Wraight and Les Dutton 
At the Gordon Research Conference, 2012 

Les Dutton 
Colin Wraight 

These three and 
Tony 

Crofts are the 
pillars 

of Bioenergetics of 
Photosynthesis in 

the  
World 

Tony Crofts 
(very serious, but 
he does smile) 

Govindjee 
 



Richard Cogdell; Arvi Freiberg; Susan Golden; Govind-

jee; Arnold Hoff; Aaron Kaplan; Vyaccheslav Klimov;

Anthony Larkum; Prasanna Mohanty; and Kimiyuki Sa-

toh) were in attendance. There were 400 founding mem-

bers of the ISPR. When the ISPR was formed, people had

donated money for it, placing it in a box. This money,

Fig. 1 Top to bottom. Row 1 (left to right): Eva-Mari Aro; Robert E.
Blankenship; Donald R. Ort. Row 2 (left to right): Wolfgang Junge;
Christine Foyer; Robert Carpentier. Row 3 (left to right): Barry

Osmond; Christa Critchley; Gy}oz}o Garab. Row 4 (left to right): Paul
Mathis; Norio Murata
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ceremony was conducted by the Director Sándor Misik,

and the Senior Researcher Borbála Báló (of Eger Wine
Research Institute, currently called Research Institute for

Viticulture and Enology) by giving medals to the trio. At

the ceremony (see Fig. 2), Mathis, Junge, and Ort were
expected to distinguish between different wine varieties

(of course, it was made easy for them). The trio had to

find out which glass had the (famous) ‘‘Bullsblood’’ of
Eger (see Fig. 6, top), and then they had to take an oath

(see Fig. 5, top right) for the knighthood. The audience

loved it and one of us (G) was there to take photos of this
fun ceremony.

Fig. 7 Photographs of Christine Foyer and others. Left: Christine Foyer and Govindjee, Montpellier,1995. Right (left to right): Robert
Blankenship, David Kramer, Klaus Apel, Christine Foyer, and James Barber

Fig. 6 Photographs of Wolfgang Junge. Top: Wolfgang Junge
receiving different wines to judge, which one is the (famous)
‘Bullsblood’ of Eger, in Budapest, Hungary, 1998. Bottom Left:

Wolfgang Junge (center) with Satham Saphon, and Katie Petty.
Bottom Right: (left to right): Wolfgang Junge and Govindjee
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With Sathom 
Saphon 

And Katie 
Patty 

WJ with  Claus Rollinger 
(President  of his 

University), Howard Berg 
(receiving honorary 

degree), and  Karlheinz 
Altendorf (Dean of 

Biology).  

My young  heroes 

WJ 

Gov 

At his 65th birthday in 
 2005 …ballooning 
 across lower Saxony 
 with Ulrich Kunze, 
 Gaby Hikade, his wife  
 Verena Förster, who is a  
chemist , and 
 Hella Kenneweg 
 Govindjee 



PSI 

Together: A Proton Gradient (Delta pH) plus Membrane Potential (Delta Psi) , i.e., Proton Motive Force 
(Delta p) , is what makes ATP for all of  us  (Peter Mitchell’s Nobel Prize in Chemistry, in 1978)  
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high-energy state, but not in the dark or if uncouplers
were present in light (Ryrie and Jagendorf 1971). In
another approach, a series of chemical modifying re-
agents were shown, over several years, to attack CF1
if thylakoids were in light, but this did not occur in
the dark. The first of these was N-ethylmaleimide, at-
taching to a sulfhydryl group on the γ subunit only
in light (McCarty et al. 1972; McCarty and Fagan
1973). Space does not permit a real review of this
interesting area, but one outstanding study (Komatsu-
Takaki 1989) showed accelerated attack by pyridoxal-
5′-phosphate on a lysine of the epsilon subunit in
light.

Mechanism of CF1 action: chemiosmotic concepts
take over

From the time of discovery of oxidative phosphoryla-
tion, the connection between electron flow and the
chemistry of high-energy phosphate bond formation
was an intriguing mystery. Essentially all of the specu-
lation about this connection relied on the paradigm of
ATP synthesis performed by triose-P dehydrogenase.
This was shown to include a low-energy phosphate
addition to an SH group on the enzyme, rising to a
high-energy level due to oxidation. Therefore, bio-
chemists kept looking for a high-energy intermediate,
prior to ATP synthesis, involving one or more of the
electron transport enzymes of mitochondria (examples
in Chance and Williams 1956).

In the search for a chemical intermediate in pho-
tophosphorylation, chloroplasts were illuminated in a
pipette (Shen and Shen 1962) or a syringe (Hind and
Jagendorf 1963), then injected into buffer containing
32P, Mg2+, and ADP, where some ATP synthesis then
occurred. (The two discoveries were quite independ-
ent.) There was a problem with the results, however:
the amount of ATP made in the dark was up to 50 times
more than the concentration of any single electron car-
rier in the thylakoid membrane. Thus there must have
been actual turnover of the enzymatic machinery in the
dark. For a more detailed description of this, and other
work from this laboratory, see Jagendorf (1998).

Earlier, based on his understanding of the
physiology and physical chemistry of ion transport,
Peter Mitchell (Figure 2) had proposed a drastically
different idea for the mechanism. Realizing that only
organelles with membranes accomplished oxidative
and photosynthetic phosphorylation, he developed a
‘chemiosmotic’ concept of the mechanism (Mitchell
1961). In this, the connecting link is the active vec-

Figure 2. Peter Mitchell.

torial transport of protons across the membrane, as
electron flow proceeds alternately from metals (iron or
copper) handling only electrons to quinones requiring
both an electron and a proton to be reduced. The high-
energy intermediate, therefore, would be a difference
between the electrochemical activity (both chemical
concentration and membrane potential) of protons on
the inside, with that on the outside of the membrane.
The intermediate would drive a membrane-located,
vectorial, reversible, proton-pumping ATPase.

Peter Mitchell’s terminology and writing were dif-
ficult to understand. I was fortunate in having a
brilliant postdoctoral from England, Geoffrey Hind
(Figure 3), who could explain the concept to me. In
discussing it, it occurred to us that it might be pos-
sible to observe the uptake of protons into thylakoids
in light and their dissipation in the dark. It was an
exciting moment to observe this happening using a
simple glass electrode (Jagendorf and Hind 1963). Its
relationship to photophosphorylation was further con-
firmed by finding that uncouplers lead to rapid dissip-
ation of the internal protons (Neumann and Jagendorf
1964; Jagendorf and Neumann 1965).

Others realized that a massive movement of pro-
tons had to be accompanied by some sort of counter-
ion flux to keep the membrane potentials in a reas-
onable range. The first counter-ion flux observed was
extrusion of K+ and Mg2+ in light (Dilley and Vernon

Peter Mitchell 

_ 

+ 
Membrane  
Potential 



The Nobel Prize in Chemistry  1997 

University of California  
    Los Angeles, CA, USA 

Cambridge, UK 

,  

MRC Laboratory of  
Molecular Biology 

Wolfgang Junge has provided some of  the key experiments to prove that ATPsynthase 
makes ATP by converting proton motive force to rotation energy of  the molecule. 
Please ask him how the enzyme does it—may be you can read the review : W. Junge, 
H. Sielaff, and S. Engelbrecht (2009) Torque generation by rotary FOF1-ATPase. 
Nature 459: 364-370.         

John Walker Paul C Boyer 



ATP-Synthase makes ATP: Please read his 
perspectives 

•  W. Junge  (2013) Half a 
century of molecular 
bioenergetics. Biochem. Soc. 
Trans. Vol. 41 (part 5)  (doi: 
10.10442/BST20130199), 12 
pages. 

•  W.Junge (2005) Protons, 
Proteins and ATP. In 
Discoveries in Photosynthesis, 
Edited by Govindjee et al., pp. 
571-595, Springer  



Some quotes from  Junge (2005) 

ò  “The classical Jagendorf experiments had been performed and were in its favor [see 
(Jagendorf 2002) in this series]. For a newcomer from physics, the hypothesis was easy 
to grasp. If the hydrolysis of ATP electrifies nerve membranes, then why should 
electrochemical force not drive the synthesis of ATP?.....,,” 

ò  Then after discussing his experiments and those of others., he wrote: 

ò  “These findings ……. suggested that the transmembrane voltage alone might present 
sufficient energy to drive ATP synthesis in terms of Mitchell’s hypothesis.”  

ò  “Electrochromism as a voltage probe was soon thereafter established in biomimetic 
model systems (……and in purple bacteria by Baz Jackson and Tony Crofts (Jackson 
and Crofts 1969, 1971), see the joint review (Junge and Jackson 1982) and Crofts’ 
historical perspective of the Q-cycle, (this volume).” 



“The firefly seems a fire, the 
sky looks flat; Yet sky and fly 

are neither this nor that.”..  
  The only request to you is that  

you keep your child-like 
curiosity for ever. And, I 

promise to do the same. OK?... 
Govindjee 

 

Congratulations, Wolfgang..  



Web sites for Wolfgang 
are at   

 

ò  For more, on Wolfgang, see 
http://www.biologie.uni-osnabrueck.de/biophysik/

junge/Vita.pdf  

ò  For movies on ATP Synthase, see 
http://www.biologie.uni-osnabrueck.de/biophysik/

junge/Media.html 
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