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SUMMARY 

Chromatophores of Rhodopseudomonas spheroides show reversible light-induced ab- 
sorbancy changes corresponding to the oxidation of P87o (a pigment resembling 
bacteriochlorophyll), the oxidation of one or more cytochromes, ard the reduction of 
ubiquinone. The light-reacting P87o is accompanied by a much larger amount of 
"light-harvesting" bacteriochlorophyll. 

Upon prolonged anaerobic incubation in the light, most of the bacteriochlorophyll 
in cells of blue-green mutant R. sflheroides is converted in situ to bacteriopheophytin. 
In chromatophores from such cells the light-reactions of P87o, cytochrome, and ubi- 
quinone have the same size and character as in chromatophores from "fresh" cells. 
Under suitable conditions P87o can be isolated as a spectrophotometric entity; i.e., as 
an absorption band at 87o mt~ that is bleached completely and reversibly by light. 

Excitation spectra for fluorescence of bacteriochlorophyll (at 9oo m/~) and 
bacteriopheophytin (at 78o m/~), and for generation of the light-reactions of P87o and 
cytochrome, show the occurrence of energy transfer from bacteriopheophytin to 
bacteriochlorophyll and from bacteriopheophytin to P87o, as well as from bacterio- 
chlorophyll to P87o. Kinetics of the 9oo-mp fluorescence indicate that bacterio- 
chlorophyll is fluorescent but P87o is not 

Extraction and analysis of pigments in "pheophytinized" chromatophores 
indicates that P87o is simply bacteriochlorophyll in a specialized environment. 

These experiments define a photochemical reaction center built around P87o as 
a terminal acceptor of excitation energy. The reaction center is served by light- 
harvesting molecules; these can be either bacteriochlorophyll or bacteriopheophytin. 

INTRODUCTION 

Current theories of photosynthesis 1, 2 stipulate the operation of photosynthetic units: 
sets of chlorophyll molecules that harvest the energy of light quanta and direct this 
energy to photochemical reaction centers. The reaction centers, receiving energy, 
effect a separation of oxidizing and reducing entities and thus provide starting points 
for the electron transfer reactions of photosynthesis. 

Abbreviations: BChl, bacterioch:o ":,phyll; BPh, bacteriopheophytin. 
* Present addre~: Charles F. Kettering Research Laboratory, Yellow Springs, Ohio (U.S.A.). 

** The work der~rilmd in this paper was initiated at the Biology Division, Oak Ridge National 
Laboratory, Oak Ridge, Tenn. (U.S.A.). 
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REACTION CENTER IN Rhodopseudomonas 313 

Fhotosynthetic tissues exhibit various light-induded absorption spectrum changes 
that, reflect reversible photochemical reactions. Tl:e character of these changes has 
implicated certain molecular species as constituents of photochemical reaction centers 
In green plants and algae a photochemical system appears to be built around P7oo, 
a pigment having an absorption maximum at about 7o5 m/~S, 4. P7oo may be simply 
chlorophyll a in a specialized environmentL Also implicated in this system are one or 
more cytochromes e and (provisionally) plastoquinoneL Reactions of these substances 
have been observed spectrophotometrically; the kinetics indicate that an electron is 
transferred from P7oo to plastoquinone, after which the P7oo regains an electron from 
cytochrome 4. 

An analogous system has been delineated s-is in the chromatophores of photo- 
synthetic bacteria, with BChi in place of clflorophyll a. The analogue of P7oo is a 
pigment whose bleaching is maximal at 87o-89 ° m/~, depending on the species of 
bacterium. This pigment has been termed BChl 2 (ref. 12) or P89o (ref. IO). It is 
probably BChl in a specialized environment (see later), but until this point is settled 
rigorously the suggestive term "BChl2" will be abandoned. The term P89o will be used 
for Chromatium and Rhodospirillumr~br.um, and P87o for R. spheroides, corresponding 
to "bleaching maxima" at 89o and 87o m/~, respectively. 

The light-reaction of P87o is mimicked by chemical oxidationl~, xt,l~ and the 
restoration of P87o after a flash of light is accelerated in a reducing environment 
(R. K.  CLAYTON, unpublished). The reaction of P87o is therefore identified provisional- 
ly as an oxidation. 

If P87o has the same molar extinction coefficient as BChl, the molecular ratio of 
P87o to BChl in R. spheroides chromatophores is about I:3O (ref. 13). In green plant 
tissues the ratio of P7oo to chlorophyll a is about 1:4oo. Thus the study of P87o or 
P89o in photosynthetic bacteria, and of P7oo in green plants, has been complicated 
by the presence of much larger amounts of BChl or chlorophyll. Methods have now 
been developed for removing, from chromatophores of R. spheroides, most of the 
"light-harvesting" BChl without impairing the observable light-reactions. In these 
treated chromatophores P87o can be isolated as a spectrophotometric entity and 
some of its properties can be determined. Evidence will be presented here that  P87o 
is BChl in a specialized environment. 

MATERIALS AND METHODS 

Materials 
R. spheroides, carotenoidless (blue-green) mutant  strain z.4.I[CCl/R-26, was 

cultivated anaerobically in the light as described earliertr, tL Chromatophor~3 were 
harvested from sonic extracts of this organism by centrifugation for 9 ° min at 
IOOOOO × g. The chromatophores were washed twice and suspended in distilled water 
for experimental use. The principal infrared absorption maximum of BChl in such 
chromatophores was at 87 ° mt~. 

Special treatments 
When a mature culture Of blue-green mutant R. spheroides was exposed to light 

under anaerobic conditions, the BChl in the cells was gradually converted to BPh. 
About lO% of the BPh was excreted by the cells, appearing in the culture medium as 
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a microcrystalline suspension. The conversion was nearly complete after 2o-days 
exposure, at room temperature, to the light from a xoo-W tungsten lamp located 
to in from the culture. Such "pheophytinized" cells yielded chromatophores in which 
most of the BChl was replaced by BPh, but in which the reversible light-induced 
absorbancy changes (including the bleaching of P87o ) were essentially the same as in 
chromatophores from "fresh" cells. The conversion of BChl to Bph did not occur in 
cells of wild type R. spheroides. 

BChl could also be destroyed in chromatophores of blue-green mutant R. spheroides 
through exposure to the non-ionic detergent Triton X-too. Chromatophores, suspended 
in distilled water saturated with air and containing 1% Triton X-Ioo, gradually lost 
their BChl when illuminated. After several hours of moderate illumination much of the 
BChl was eliminated, leaving no obvious product of its degradation. In these de- 
tergent-treated chromatophores (or chromatophore fragments) the light-induced 
absorbancy changes were practically the same as in untreated chromatophores. 

The combination of pheophytinization and detergent treatment gave preparations 
in which the only material absorbing at 870 m/~ was P87o; i.e., in which the reversible 
light-induced bleaching at this wavelength was complete. 

Ckamcterization and assay of pigments 

BChl and BPh were extracted from chromatophores with a mixture of acetone- 
methanol (7: 2, v/v). Water was removed from the extract by adding Na2S04; the ,oo[ 
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Fig. x. Absorption spectra of BPh from chromatophores of blue-green mutant R. spheroides. Solid 
curve, pigment in acetone-methanol (7:2, v/v). Dashed curve, aggregated pigment suspended 

in H=O. 
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extract could then be evaporated to dryness and the pigments dissolved in other 
solvents. BChl and BPh were separated chromatographically on powdered sugar, with 
petroleum ether containing I O//o pyridine as the l iquid phase. The pigments were 
identified by their absorption spectra in ether, in chloroform, and in methanol (see 
ref. 18). The BPh extracted from chromatophores had the same absorption spectrum 
as BPh prepared from BChl by the method of FREXCH TM. 

Absorption spectra were measured for equal concentrations of BChl in various 
media: in dry ether, in acetone-methanol (7:2, v/v), and in aqueous chromatophore 
suspensions (in vivo). In ether the extinction coefficient m-~0 of BChl at 770 m/~ is 
94 raM-1 cm-L Comparison yielded extinction coefficients of 75 mM-1 cm-1 at 770 mt* 
in acetone-methanol, and 13o rnM -1 cm -1 at 870 m/z in vivo (for blue-green mutant 
R. spheroides). The last two figures supersede the values of 4 r and 73, respectively, 
used in an earlier reporO ~. The earlier values had been computed from data reported 
by COHEN-BAZIRE et al. 2'. 

Absorption spectra of BPh in H.,O (suspension of crystals) and in acetone- 
methanol (7: 2, v/v) are shown in Fig. I. The values of extinction coefficients are based 
on a comparison with the spectrum of BP!~ in chloroform; in this solvent the extinction 
coefficient TM at 530 m~ is 25 mM -1 cm--'. The spectrum of aggregated BPh in H20 
appeared to be the same as that of BPh retained in chromatophores (cf. Figs. I and 
4a). BPh in vivo could therefore be estimated from absorption spectra of cells or 
chromatopho_res; the validity of such e,timates was confirmed by assays based on 
extraction and chromatographic purification of the BPh. 

Optical measureme'nts 

The technique of measuring light-induced absorbancy chang,-~ in chromatophores 
has been described elsewhere 8, lz. The method employed a beam of exciting light and a 
measuring beam. The detector for the measuring beam was shielded from the exciting 
light through appropriate placement of color filters. This technique was used with 
Beckman, Zeiss and Cary spectrophotometers. Monochromatic exciting light was 
obtained with a Perkin-Elmer model 83 monochromator; the intensity of this light 
was determined with a calibrated Eppley thermopile. Excitation spectra for the 
generation of absorbancy changes could then be measured. 

Fluorescence spectra and excitation spectra for fluorescence were measured with 
a Leiss monochromator, its output energy again determined with a calibrated Eppley 
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Fig. 2. Apparatus for measuring fluorescence and fluorescence excitation spectra (schematic). 
(a) Arrangement for fluorescence spectra, (b) arrangement for fluorescence excitation spectra. 
M = Monochromator, PM = photomulfiplier, S = quartz sample chamber, L ---- tungsten lamp. 

F and F' are filters, the 78o- and 9oo-mp types being interference filters. 
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thermopile. In obtaining spectra, an RCA 7IO2 (infrared-sensitive) photomultiplier 
was used as detector. The arrangements for determining fluorescence spectra and 
fluorescence excitation spectra are shown schematically in Fig. 2. 

LIGHT-INDUCED ABSORBANCY CHANGES AND THE I~A'rURE OF P87o 

Absorption spectra of chromatophores from blue-green mutant R. spheroides, either 
fresh, pheophytinized, or treated with Triton X-xoo, are to be found in Figs. 3 and 4. 
Fresh chromatophores (Fig. 3a) showed the characteristic BChl band at 87o rap. 
Pheophytinized chromatophores (Fig. 4a) showed, instead, a major band at about 
8oo m# due to BPh. In the presence of Triton X-too (Fig. 4 b) this peak was shifted to 
750 mp; the aggregated BPh excreted by R. spheroides cells behaved in the same way. 
This shift could be expected if the detergent converted aggregated BPh to a uni- 
molecular state. In fresh chromatophores that had been treated with Triton X-!oo 
(Fig. 3b), the peak at 87o m/~ was reduced about 2o-fold and a band at 8o5 mp became 
predominant. To account for the amount of BChl that could be extracted from such 
chromatophores, this 8o5:mp band should be ascribed mainly to BChl rather than 
to BPh. 
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Fig. 3- Absorption spectra of chromatophores 
from freshly grown blue-green mutant R. 
sphevoides cells, a, Untreated; b, treated with 
z %  Triton X-too (see text for details). Solid 
curves: no exciting light. Dashed curves: 
chromatophores exposed to blue-violet exciting 

light during measurement of absorbancy. 
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Fig. 4. Same as Fig. 3, but for chromatophores 
from pheophytinized R, spheroides cells, a, Un- 
treated; b, treated with Triton X-xoo. Solid 
curves, exciting light off. Dashed curves, ex- 

citing light on. 
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The spectrum of reversible, light-induced absorbancy changes in chromatophores 
of blue-green mutant R. spheroides, demonstrating the bleaching of P87o, is shown in 
Fig. 5- This figure pertains to ehromatophores in which most of the BChl had been 
converted to BPh (see Fig. 4a). A nearly identical spectrum was obtained with "fresh" 
ehromatophores in which the destruction of BChl was negho_ble (cf. Fig. z of ref. x2), 
and also with ehromatophores that had been treated with Triton X-Ioo (Figs. 3b and 
4b). In addition to the features seen in Fig. 5, the following absorbancy changes 
occurred: (I) changes in the region 240-3oo m~ that Suggest reduction of ubiquinone; 
(2) changes that correspond to eytochrome oxidation, observed only in thoroughly 
dark-adapted preparations; (3) changes corresponding to a slight blue-shift of ab- 
sorption bands at 375 and 59o mt~, and bleaching at 6o0 mt~; (4) appearance (in the 
light) of absorption bands at 435, 7 Io, and IOOO-I25O mt~. All of these changes were 
exhibited by pheophytinized and/or detergent-treated ehromatophores, in the same 
relative proportions as in fresh ehromatophores. 

Table I shows the effects of pheophytinization and detergent treatment on the 
amounts of BChl, BPh, and P87o in chromatophores of blue-green mutant R. sphero- 
ides. Samples x-4 represent progressively greater degrees of pheophytinization. It can 
be seen that most of the BChl that became lost could be accounted for as BPh. In 
these determinations the amount of P87o was judged from the maximal reversible 
bleaching at 870 mtL, with the assumption that P87o has the same extinction co- 
efficient as BChl in vivo. Amounts of BChl and BPh were estimated from absorption 
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Fig. 5. Spectrum of reversible light-induced absorbancy changes in chroraatophores from pheo- 

phytinized R. spheroides cells. For absorption spectrum see Fig. 4a. 

spectra of disrupted cell suspensions. Samples ," and 3 were analyzed further through 
extraction and chromatography of the pigments; the amounts of BChl and BPh re- 
covered chromatographically agreed within ± 2o% with the values given in Table I. 

It can be seen from Fig. 4b that P87o is a substance whose 87o-m/~ absorption 
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band becomes entirely lost, reversibly, in the light. We shall now consider whether this 
substance resembles BChl. If P87 o is BChl, it should possess an absorption band at 
about 590 mt~, roughly one sixth as high as the 87o-mt~ band. Chromatophores do 
show a reversible bleaching at 600 rolL, about one sixth as great as the bleaching at 
870 mtL (Fig. 5; also Fig. I of ref. 12). This already indicates that P87o is BChl, but let 

TABLE I 

P I G M E N T A T I O N  O F  R .  spheroides I N  S U C C E S S I V E  S T A G E S  O F  P H E O P H Y T I N I Z A T I O I q  

Proglessive pheophytinizaticn 
Sample No. 

1 2 3 4 

Sample ~ after 
treatmentwith t%  

Tritcn X-xoo 

/~moles* BChI** io.6 9.3 2.5 o.o 0.9 
~moles BPh 2. I 3.6 7.6 9.4 1.2 
/~moles P87o o. 4 o.4 o.3 o.3 o.3 

* Per g of dry  cell mass. 
** Other than P87 o. 

T A B L E  I I  

AMOUNTS OF LIGHT-REACTiNG PIGMENT (P87o) ,  OF NON-REACTING BACTERIOCHLOROPHYLL ( B 8 7 o ) ,  
AND OF TOTAL B C h l  IN R.  spheroiaes CHROMATOPHORE PREPARATIONS 

P87o BaTo BChl 
Sample ( mpmoles) ( mpmo.:s) ( ml~moles) * 

A 0.62 0 . 0 4  0 .88  
B 0.82 o. 15 0 .80  
C 1.28 1.12 1.82 

* BChl was determined from the absorption band at  590 mtt in vivo. 

us go further. If BChl is the only substance, abundant in chromatophores, that has an 
absorption maximum at 59o m#, two possibilities can be listed. (I) P87o is BChl, and 
the height of the 59o-m/~ band can be correlated with the total amount of BChl. This 
total includes P87 o and the "ordinary" BChl that does not show a light-reaction. 
"Ordinary" BChl will be termed B87o, after VREDENBERG AND DUYSENS 1°, in the 
present context. (2) P87o is not BChl, and the height of the 59o-m/L band corresponds 
to the amount of B87o alone. 

The amount of P87o is given by the extent of bleaching at 87o-m~. The sum o! 
P87o and B87o is given by that part of the A 870 m~ that is not attAbutable to BPh. 
(The A attributable to BPh can be estimated with the help of Fig. I.) Using these 
criteria, the amounts of P87o and B87o have been computed, together with the 
amount of BChl that corresponds to the absorption band at 59o m/L, for three different 
preparations of pheophytinized chromatophores. Results are shown in Table II. The 
amount of BChl computed from the 59o-m/~ band is clearly greater than the amount 
of B87o. and is comparable to the sum of P87o and B87o. P87o thus appears to be a 
substance having an absorption spectrum similar to that of BChl in the neighborhood 
of 59o m ~ a s  well as at 87o m/~. 

The foregoing computations are of questionable accuracy for several reasons. Had 
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fresh chromatophores been used, the amount of P87o would have been a small 
fraction of the amount of BChl. In that case the data would not have afforded a 
decision as to whether P87o is a form of BChl. But with pheophytinized chromato- 
phores it was necessary to analyze absorption spectra wherein the features pertaining 
to P87o and B87o were overshadowed by the spectrum of BPh (see Fig. 4a). Here the 
amount of BChl could not be determined accurately. It was therefore undertaken to 
extract the pigments and remove the BPh chromatographically. The amount of 
BChl found in the chromatographed extract could then be compared with the amounts 
of P87o and B87o present before extraction. Results are shown in Table III ;  included 
in the table are data for fresh chromatophores. The latter data indicate the per cent 
recovery, of BChl that was attained in the analysis. The four examples for pheo- 
phytinized chromatophores pertain to separate analyses of aliquots of a single sample. 
Again it appears that P87o is BChl, since the amount of BChl recovered from pheo- 
phytinized chromatophores is greater than the amount of B87o originally in them. 

T A B L E  I I I  

A M O U N T S  OF L I G H T - R E A C T I N G  P I G M E N T  (P870), O F  N O N - R E A C T I N G  B A C T E R I O C H L O R O P H Y L L  (B87o), 
AND OF T O T A L  BChl IN R. spheroides C H R O M A T O P H O R E  P R E P A R A T I O N S  

PB7o B87o BChl 
Sample ," mvnwk's) ( m # , n ~ l e s )  (mpmoles)* 

2.8 3.6 4-7 
Pheophyt inized z.8 3.6 8.6 

chromatophores  2.8 3.6 5.3 
2.8 3.6 4.3 

Fresh 
chromatophores  4-° 78 75 

* BChl was determined as pigment  extracted with ace tone-methanol  and purified by chrom- 
a t o g r a p h y  on sucrose. 

P87o appears to be a specialized form of BChl that can engage in a reversible 
photochemical reaction. The specialization may have to do with an association with 
molecules such as ubiquinone and cytochrome. P87 o is able to withstand conditions 
that cause alteration of the maior component of BChl in blue-green mutant R. spheroi- 
des. In chromatophores that contain colored carotenoids (e.g., those of wild type 
R. spha'foides), the major BChl component, as well as the P87o fraction, withstands 
the conditions leading to pheophytinization. Thus the conversion of BChl to BPh 
in vivo depends strongly on associations between BChl and other molecules. 

ENERGY TRANSFER AND FLUORESCENCE 

Further information regarding the nature of P87o and its relationship to other 
pigments could be gleaned from measurements of fluorescence and from excitation 
spectra that signify intermolecular energy transfer. These measurements will now 

be described. 
Partially pheophytinized chromatophores of blue-green mutant R. sphm'oides show 

absorption bands at 535, 76o, and 800 mt~ due to BPh, and at 59 ° and 870 m/~ clue 
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to BChl. Absorption and  fluorescence spectra of such chromatophores are shown in 
Fig. 6. The fluorescence band at 890 mp is due to BChl; the band at 77o mp and the 
shoulder at 815 m# are due to BPh. Evidently the component absorbing at 76o m~ 
is more strongly fluorescent than the 8oo-m/~ component. This is consistent with the 
view that the 76o-m~ band represents unimolecular BPh whereas the 8oo-m~ band is 
a property of aggregated BPh. Aggregation enhances the likelihood of radiationless 
de-excitations and thus suppresses fluorescence. 

Kinetics of the fluorescence at 78o m/~ (BPh) and at 9oo mp (BChl) are also shown 
in Fig. 6. The intensity- of the fluorescence is seen to increase while the exciting light is 
on; this effect is more pronounced for the BChl fluorescence. A similar rise in BChl 
fluorescence has been studied in detail by VREDENBERG AND DUYSENS lo, who showed 
that in Rhsp. rubrum the rise in fluorescence intensity could be correlated quantita- 
tively with the bleaching of P89 o that occurred while the exciting light was on. 
VREDENBERG AND DUYSENS reasoned that as long as P89o was intact, it acted as an 
efficient sink for excitation energy in the BChl system. When P89o became bleached 
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Fig. 6. Absorption and fluorescence spectra of chromatophores from partially pheophytinized 
R. ~pheroides cells. Solid curve, absorption. Dashed curve, fluorescence. The kinetics of the fluores- 

cence intensity, under constant e x c i ~ g  illumination, are shown above the spectra. 

it lost its ability to trap energy. Other pathways of energy dissipation, including 
fluorescence, were then favored. The preliminary results obtained with R. spheroides 
(Fig. 6) are consistent with the findings of VaSDrSBERG ANn DUYSENS. The time-course 
of 78o-mp fluorescence showed a slight rise (at 9oo m/~ the rise was more pronounced). 
In terms of the foregoing interpretation, this result suggests that some excitation 
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energy in BPh could be trapped by P87o. The occurrence of such energy transfer will 
be confirmed when excitation spectra are considered. 

In a preparation such as that  of Fig. 4a, wherein practically all the BChl had 
been converted to BPh, the amount of B87o (i.e., of BChl other than P87o ) was much 
less than the amount of P87o. If P87o itself is fluorescent, the intensity of fluorescence 
at  9oo mp could have been expected to decline as the P87o became bleached by the 
excitir.g light. Actually the very slight fluorescence at 9oo mp, in preparations of this 
kind, remained constant during excitation. I t  was concluded that  P87o is non- 
fluorescent. The steady fluorescence at 9oo m/, could be attributed to a *,race of 
B87o that  was unable to transfer energy to P87o. Lack of energy transfer from B87o 
to P87o could be expected in this case. Both are present in small amounts, probably 
isolated by the surrounding BPh. 

Excitation spectra for the 78o-mp fluorescence of BPh and the 9oo-m/~ fluor- 
escence of BChl are shown in Fig. 7. The preparation was the same as that  described 
in Fig. 6; its absorption spectrum from 45o to 65o mp is also shown in Fig. 7. i t  can be 
seen that  the fluorescence of BPh was sensitized mainly by PBh itself and by sub- 
stances absorbing at 43o-450 mp. The latter are probably products of degradation of 
BChl. The excitation spectrum of BChl fluorescence shows a major band at 59o mp 
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(BChl) and a lesser one at 535 m/~ (BPh). Excitation spectra for BChl fluorescence in 
fresh chromatophores (containing little BPh) lacked tile 535-m# band. The relative 
heights of the bands at 535 and 59o rag, for fluorescence excitation and for absorption, 
showed that in the preparation of Fig. 7 energy was transferred from BPh to BChl with 
a quantum efficiency of about 25 %. 

Excitation spectra were measured, using a different preparation, for the elicitation 
of light-induced absorbancy changes. Two excitation spectra were obtained: one in 
the visible region, for the sensitization of P87o bleaching in chromatophores, and one 
in the infrared for the sensitization of cytochrome oxidation. The latter reaction, 
signaled by an absorption increase at 4o3 m/~ and a decrease at 42o mt~, was studied 
in a suspenfion of intact cells. The cells were suspended in 3o % aqueous albumin to 
eliminate turbidity. Results are shown in Figs. 8a (bleaching of P87o) and 8b (oxi- 
dation of cytochrome). A comparison of absorption and excitation spectra in Fig. 8a 
shows that quanta absorbed by BPh were 5o % as effective, in promoting the bleaching 
of P87o, as quanta absorbed b~ BChl. The spectra of Fig. 8b do not afford an accurate 
estimate of relative quantum efficiencies, but they do show that BPh, as well as 
BChl, was active in sensitizing the light-induced oxidation of cytochrome. 

The results of Figs. 7 and 8 indicate that energy was transferred from BPh to 
P87o (promoting bleaching of P87o ) more efficiently than from BPh to BChl (pro- 
moting BChl fluorescence). This might reflect merely a variation from one preparation 
to another. It does suggest, however, that there are direct pathways of energy transfer 
from BPh to P87o as well as pathways going through B87o. 

DISCUSSION 

Green plants and algae possess a pigment, P7oo, that appears to act as an agent for 
trapping excitation energy and using this energy to transfer electrons from cyto- 
chrome to an electron-acceptor (possibly plastoquinone)a-L Recent evidence s-12 
indicates that an analogous system exists in purple bacteria, with BChl in place of 
chlorophyll a, P87o in place of P7oo, and perhaps ubiquinone in place of plastoquinone. 

The experiments described here have established P87o as a distinct component 
of R. spheroides chromatophores. P87o can be isolated from the major ("light- 
harvesting") BChl component, at least spectrophotometricaUy. P87o appears to be 
BChl in a specialized environment that renders it non-fluorescent. In organic solutions 
it has absorption bands at about 590 and 77 ° mtL. 

The demonstrated possibility of converting nearly all of the BChl in chromato- 
phores to BPh, while leaving the reversible light-reactions of P87o and cytochrome 
intact, raises a question as to the essential role of chlorophyll in photosynthesis. If it 
proves possible to demonstrate complete photosynthesis in pheophytinized R. 
spheroides cells, it will follow that the specific requirement for BChl is restricted to its 
function in the role of P87o. 
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