

















Table 1.2 Properties of phenylalanine dehydrogenase from various sources”

Properties Brevibacterium | Rhodococcus S. ureae | B. sphaericus | B. badius R. maris Norcardia | T.interme- | Microbac- | B. lentus
sp. sp. M4 sp. dius terium sp.
Specific activity of final
; 3 - - 84 111 68 65 30 86 37 171
preparation (U/mg protein)
Molecular mass of native enzyme
- gel filtration - 150,000 310,000 340,000 335,000 70,000 42,000 270,000 330,000 340,000
- deduced amino acid - - 330,608 331,480 330,800 - - 249,928 - -
sequence
Molecular mass of subunit - 39,500 41,326 41,435 41,350 36,000 42,000 40,488 41,000 42,000
Number of subunit 5 4 8 8 8 2 1 6 8 8
Isoelectric point (pl) - 5.6 5.3 4.3 3.5 - - - 5.8 -
pH optimum
-oxidative deamination 10.5 10.1 10.5 1.3 10.4 10.8 = 1.0 12.0 10.4
-reductive amination 8.5 9.25 9.0 10.3 9.4 9.8 10.0 9.2 12.0 8.5
Thermostability 75 100 50 100 50 100 100 50
(%remaining activity after = 5 (40 °C, (55°C, (85°C, (35°C, (53°C, (70°C, (55°C, (30°C,
incubation) pH 9, pH 9, pH 8, pH 7.4, |pH9.5-10,| pH7.2, pH 9, pH 10.4,
10 min) 10 min) 10 min) 10 min) 2 h) 1 h) 10 min) 3 days)




Table 1.2 Properties of phenylalanine dehydrogenase from various sources (continued)

Propertis Brevibacterium | Rhodococcus S. ureae | B.sphaericus | B. badius R. maris Norcardia | T. interme- | Microbac- | B. letus
sp. sp. M4 sp. dius terium sp.

Equilibrium constant (M?) - 45x10™ | 20x10™™ 14x10™ - - 3.2x107" - - -
Apparent K, (mM) for
- L-phenylalanine 0.385 0.87 0.096 0.22 0.088 3.8 0.75 0.22 0.10 0.59
- phenylpyruvate 0.177 0.13 0.16 0.4 0.106 0.5 0.06 0.045 0.02 0.18
-NAD" 0.125 0.27 0.14 0.17 0.15 0.25 0.23 0.078 0.20 0.55
- NADH 0.047 0.13 0.072 0.025 0.21 0.043 - 0.025 0.072 0.09
- ammonia 431 387 85 78 127 70 9.6 106 85 50
Substrate specificity °
Oxidative deamination
- L-phenylalanine 100 100 100 100 100 100 100 100 100 100
- L-tyrosine - 12 5 72 9 2 2 0 0
- L-tryptophan - 1 4 8 8 0
- L-methionine - 4 3 8 5 5




Table 1.2 Properties of phenylalanine dehydrogenase from various sources (continued)

- D-phenylalanine

Properties Brevibacterium | Rhodococcus S. ureae | B.sphaericus | B. badius R. maris Norcardia | T.interme- | Microbac- | B. lentus
sp. sp. M4 sp, dius terium sp.

- L-valine - - 3 1 4 0 0 0 5 2
- L-leucine - - 2 1 2 - 4 3 3
- L-isoleucine - - 1 0.5 0.2 3 - 0 0 1
- L-norvaline - - 6 1 5 0 - - 6 2
- L-norleucine - - 15 -+ 19 16 - - 16 10
- L-ethionine - - 7 3 7 13 - - - 4
- L-a-aminobutyrate - - 2 - 1 1 - - 2 -
- L-phenylalaninamide - - 9 3 9 - - - - -
- L-phenylalaninol - - 9 0.6 9 - - - - -
- L-p-aminophenylalanine - - - - - - - 7 - -
- L-phenylalanine methyl ester - - 10 10 38 - - - - -
- L-tyrosine methyl ester - - 7 7 0.4 - - - - -
- p-fluoro-DL-phenylalanine - 62 - - 34 8 - - - 35
- m-fluoro-DL-phenylalanine - - - - 11 8 - - - 17
- o-fluoro-DL-phenylalanine 5 - - - 2 2 - - -

- - 0 0 0 0 - 0 - 0




Table 1.2 Properties of phenylalanine dehydrogenase from various sources (continued)

Properties Brevibacterium | Rhodococcus S. ureae | B.sphaericus | B. badius R. maris Norcardia | T. interme- | Microbac- | B. lentus
sp. sp. M4 sp- dius terium sp.

Substrate specificity °

Reductive amination

= phenylpyryvate 100 100 100 100 100 100 100 100 100 100

- p-hydroxyphenylpyruvate 96 5 24 136 53 91 28 0 0 &

- indole-B-pyruvate 2% 3 1 0 5 5 54 o ¥ :

- a-ketovalerate ke ¥ 9 5 12 0 4 5 . 8

- a-ketocaproate £ : 32 0 31 9 % = = 9

- a-ketoisovalerate - - 2 6 13 0 - 6 6 i

- a-ketoisocaproate - - 13 8 - 1 240 - - 9

- a-ketobutyrate < - - - 3 0 - 1 1 -

- a-keto-y-methylthiobutyrate 59 33 27 1 16 9 A 14 14 I

- a-keto-B-methylbutanoate 3 5 i p :, i ¥ % g i

- a-keto-y-methylpentanoate g e i 3 13 3 3 ® 6 3
% g - . 31 = % e 3 =

- a-ketohexanoate

* 8., Sporosarcina; B., Bacillus; R., Rhodococcus; T., Thermoactinomycete.

b Substrate specificity expressed as relative activity (%)

= no data
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Source: Brevibacterium sp. (Hummel et al., 1984 and Hummel and Kula, 1989), Rhodococcus sp.M4 (Brunhuber and Blanchard, 1994,
Vanhooke et al., 1999, and Brunhuber et al., 2000), Sporosarcina ureae (Asano and Nakazawa, 1985, Asano ef al., 1987a, and
Asano and Nakazawa, 1987), Bacillus sphaericus (Asano et al., 1987a and c), Bacillus badius (Asano et al., 1987b),

Rhodococcus maris (Misono et al., 1989), Nocardia sp. (Boer et al., 1989), Thermoactinomyces intermedius (Ohshima et al.,
1991), Microbacterium sp. (Asano and Tanetani, 1998) and Bacillus lentus (Inkure, 2005)
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PheDH, T. intermedius 58D§LR-L§KGMTYK§S GKMVIIGDPEKEKDEK
PheDH, B. sphaericus 68D§LR—L§EGMTYK§A GKAVIIGDPEEKDEK
PheDH, S. ureae 69D§LR—LgKGMﬂrﬁfKﬁA GKSVIIGDPLEKDK
LeuDH, B. stearothermophilus MpALR-EEARGHTYENA GKTVIIGDPRKDEKNE
GluDH (NAD"), C. symbiosum g | yKFLGFEQAFKDSLTTLPMGGAKGGSDFDP-NGKS -
GluDH (NADP"), E. coli ¥ I LRKFLGFEQTFKNALTTLPMGGGKGGSDFDP-KGKS -
PheDH, 7. intermedius e PRYTGREVS N P

PheDH, B. sphaericus AL P RAFGOEVE T M

PheDH, S. ureae e kP RAPCOELE L

LeuDH, B. stearothermophilus B A MERAECRFIDGLEGRY DT TVADMDIIYQE
GluDH (NAD"), C. symbiosum B3 DREVMRFCQAFMTELYRHIGPDIDVPAGDLGVGARE
GluDH (NADP"), E. coli Wp GEVMRFCQALMTELYRHLGADTDVPAGDIGVGGRE

Figure 1.5 Sequence comparison of the conserved regions around the Lys residue in Gly-rich regions of several amino acid

dehydrogenases
The residues conserved in three PheDHs but not in LeuDH were indicated by shading.

Source: Kataoka et al., 1993
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