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7d Fig.1  Living cells absorption spectra of strain 134K20 in different
culture condition. A aerobically in the light. B anaerobically in the
7d light. C aerobically in the dark.
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Fig.2 Thin layer chromatograph of pigment extracts from strain 134K20.
A anaerobically in the ligh B aerobically in the dark C  aerobically
in the light.
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Fig.3  Absorbance spectra of the 1™ yellow spot on TLC dissolved in
different solvent. A acetone B ethanol C benzene D methanol

E  petroleum ether.
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Fig.4  Absotbance spectra of the 1% red spot on TLC dissolved in

acetone.
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Table 1 ~ Absorption maxima nm of various carotenoids in different organic solvents from strain 134K20
. Carotenoids
Organic solvents Yellow 1 Yellow 3 Aerobic Redl Anaerobic Redl Aerobic Red2 Red3
Acetone 431 453 484 476 466 476 464
Methanol 429 449 479 428 448 478 477 475 481 482
Ethanol 429 453 484 428 479 482 483 479
Diethyl ether 427 453 484 479 476 476
Hexane 424 451 481 452 480 512 459 481 512
Benzene 439 464 497 498 492 500
Petroleum ether 427 452 483
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357 nm 383 nm 519 nm 576 nm 678 761 nm Fig.5 Absorbance spectra of purple spot in 4 solvents A and blue and
576 nm 28 nm 6 green spot.in acetone B . a acetone b diethyl ether ¢ ethanol d
362 nm 380 nm 524 nm 603 nm 684 nm 755 nm methanol
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Table 2 Absorption maxima nm of various Bchl in different organic solvents from strain 134K20

Organic solvents

BChl.
acetone methanol ethanol

purple 358 520 679 750 358 523 678 750 358 524 685 753
green 1 357 383 519 576 678 761 367 382 604 687 766 362 380 524 603 684 755
blue 1 361 383 510 576 678 761 368 382 603 689 767 371 383 603 685 765
blue 2 360 383 575 677 767 368 382 608 685 758 368 382 601 687 770
green 2 360 382 575 678 764 369 393 600 679 775 366 382 595 681 779
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Regulation mechanism of photopigments biosynthesis via light and oxygen in
Rhodobacter azotoformans 134K20
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Abstract  Objective To provided a reliable and sensitive method and a series of specific absorption spectra data of different
carotenoids and bacteriochlorophylla in anxoygenic phototrophic bacteria and reveal mechanism of regulation of photosynthetic
pigments by light and oxygen in Rhodobacter azotoformans 134K20. Methods The metabolic diversity of photopigments
regulated by oxygen and light was investigated by means of UV-VIS spectra and thin layer chromatography. Results The
highest cell yield of strain 134K20 was obtained under aerobic conditions in the light. Nine types of photopigments including
three yellow pigments one red pigment one purple pigment two green pigments and two blue pigments were synthesized and
yellow pigments synthetic genes were expressed on the higher level anaerobically in the light. Under aerobic conditions the
synthetic genes of two new red and one new purple pigment were triggered and expressed on the higher level but the biosynthesis
of yellow blue and green pigments were inhibited by oxygen another nine pigments including two yellow pigments three red
pigments two purple pigments one green pigment and one blue pigment were synthesized. One yellow pigment was only
produced in dark aerobic culture the other pigments were the same as in dark aerobic cultures. Conclusion PpsR
photopigment suppression regulation system regulated expression of photosynthetic genes via light and oxygen in Rhodobacter
azotoformans 134K20. The yellow and red pigments belong to carotenoid series. The first yellow pigment belongs to spheroidene
series. The other two yellow pigments are new carotenoids. Yellow pigments are capable of dissolving in different organic
solvents. Red pigments belong to new spheroidenone series. The three red pigments are different in polarity peak shape and
peak value. Fine structures of red pigments only are appeared in hexane. The purple pigmments with polarity are identified as
bacteriopheophytins. The blue and green pigments are four kinds of bacteriochlorophyll a intermediates. Diethylether and
methanol is suitable for carotenoids extraction. The identification of bacteriochlorophyll a intermediates can be easily performed
by polarity analysis.
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