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Shikimate and dehydroshikimate have been widely used as starting material for several
industries. Consequently, shikimate and dehydroshikimate production have been studied and
developed. In this research, dehydroquinate dehydratase (dgd, GOX0437) and two shikimate
dehydrogenase (skdh, GOX0859 and GOX1959) genes from Gluconobacter oxydans 621H were
cloned and overexpressed in Escherichia coli BL21 (DE3) by using pET-21a vector. The pET-
dqd expression result showed that the DQD activity when cultured at 30°C was 4-fold (10.80
U/mg) higher than that when cultured at 37°C. Gene expression of E. coli BL21 (DE3)/pET-
GOX0859 showed very low SKDH activity (0.047 U/mg) which was fairly similar to that of E.
coli wild type strain. Therefore, skdh (GOX0859) was subcloned into pCold | vector and co-
expressed with pG-KJE8 chaperone vector to improve SKDH activity. From co-expression
result, skdh (GOX0859) did not show SKDH activity. On the other hand, the expression of E.
coli BL21 (DE3)/pET-GOX1959 exhibited significant SKDH activity (92.49 U/mg) with
shikimate and NADP" as a substrate and a cofactor, respectively. This expression enhanced
SKDH activity by 15 fold. Then, the overexpressed SKDH (GOX1959) was purified using Ni-
NTA agarose column and determined for its kinetic parameters. K, and Vi, for shikimate and
NADP"* were 250 pM, 168.4 umole/min.mg protein and 51.7 uM, 384.6 umole/min.mg protein,
respectively. Furthermore, homologus expression of skdh (GOX1959) was carried out using G.
oxydans 1FO3244 and pSG8 vector resulting in 10 times increasing SKDH activity. NADP"
regeneration was performed by co-expression of gdh (GOX2015) encoding glucose
dehydrogenase with skdh (GOX1959) in pET-21a. The conditions for gdh and GOX1959 co-
expression were optimized. The SKDH and GDH activity was 2.3 fold increased (98.97 up to
227.90 U/mg) and 5.3 fold increased (0.15 up to 0.79 U/mg), respectively, when grown in 100-
ml LB at 37°C, and induced with 0.2 mM IPTG at ODgq 0.54. To improve GDH activity, pET-
GOX1959 was co-expressed with pACGD vector harboring gdh gene from Bacillus megaterium
in E. coli BL21 (DE3). However, the GDH activity was not observed.
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