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D Enzymes for alkane biosynthesis: AAR & ADO
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— @ To select highly active AAR & ADO from various cyanobacteria

Schirmer et al. (2010) Science 329: 559-562 ) ] . .
) ACVILACP ACP Kudo H et al. (2016) Biotechnology for Biofuels, 9:234 Kudo H et al. (2019) Biotechnology for Biofuels, 12:89
> AAR reduces acyl-ACPs to aldehydes, while ASYFACE. . —
ADO converts aldehydes into alkanes or AEEH AAR > We compared the solubility and activity of AARs & ADOs from representative cyanobacteria.
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@ Purpose J To improve the AAR & ADO activities for biofuel production,
0 identify the residues essential for improving the activities of AAR & ADO.

We introduced single amino acid substitutions into AAR & ADO with low activity (7336AAR and 7421ADO),
to make these sequences close to those of the highly active AAR & ADO (7942AAR and 7942ADO), respectively.

® Mutational analysis of 7336AAR (40 mutants) @ Mutational analysis of 7421ADO (40 mutants)

Kudo H et al. (2019) Biotechnology for Biofuels, 12:291 , Kudo H et al. (2019) Biotechnology for Biofuels, 12:89 ,
> S298A of 7336AAR improved the hydrocarbon yield more than 6-fold compared to WT. > \We constructed and analyzed 40 single mutants of 7421ADO.

> \We constructed and analyzed 40 mutants of 7336AAR S298A (Control) with an *The 7421ADO mutants were coexpressed with 7942AAR in E.coli.

additional amino acid substitution.
N-terminal domain 142 NADPH-binding domain 264 C-terminal domain 341

2 -
' . : 7421ADO structure (homology modeling)

53
B |11 . O § A RS RS S R
*Black bars show the mutation sites in 7336 AAR. <> : g or 5 v
i S =< *The 7336AAR S298A mutants were coexpressed i H H i
qé-g 2- : :Wi’[h73102ADOinE.COIi. 0§§£g%§g';',,-',—_'E.,ngggyggggggggéggggggggg%gué:‘—_lhug_ggg; E202
gg 1;- _HH—~ 7 o 9901:{'9]_*» zkzw&rgEggSIgEaﬁEﬁgﬂgg“g :§826N§88$>—22NE>$& A196 ' 4
s | 11 1 TTIT T e - 5 mutations remarkably increased - R192
<t I iiiiisssesse. .. ; e
g > UL E > 325000 3N e CIUXL YL ETT the amount of hydrocarbon > s
TR i RN R RS TS T AN PR = |
j . Amount of . iz <
= X Mutation Activit
g s soluble AAR . Vi
> O
S g + _ = Q108
E é N13Q R239 “/
V60l T -
w O
i A _ 3 ()|
. OF g il = P Region lll V1751474~
S of : £ S M m e — e — - - ———————-—-
2 kel ___(_:_O_'j!r_ql_j s ' T <8 : Fe bmdmg SIte (Actlve center: Orange) |
C = I
o E T UK 20 0S00T DRI IUN OB L 0T B2U0E ' T | SUbsrEiebinding sfie (vellow) :
5§3>559833§§§§59:§22§§§§§§8§g89§8§82§gaSg ! Proton channel (nghtblue) |
<. T B Ci50 B Ci7 MO0 We identified the residues 7421ADO mutants ' Mutation sites l
TTUTTOCFTTr Y ' '
© 80 | - - - .. F .
23 eof | l ! essential for improving > Both the activity of ADO and amount of soluble ADO ' | Activity upt (Red) Activity down| (Blue)
5 0 40_' = = . n . . . :
¥ the activity of AAR and were increased by introducing the single mutations. | Amount of soluble ADO up? (Lightgreen) !
g Bl = U P I 2 53R 0SQ 0 REI LI 28RN 9T : i s ; : = T m e SR RS SR S e
ST R BRI R M L amount of soluble AAR. We identified the residues essential for e Tha rrutafion sites: of 16 mutaris

7336AAR mutants

improving the activity of ADO and amount of that improved the activity can be
soluble ADO. categorized into three regions.

® Multiple mutations of 7336AAR (26 mutants)

Kudo H et al. (2019) Biotechnology for Biofuels, 12:291 ,
» To produce hlgher amount of hydrocarbon, we introduced multiple mutations into 7336AAR.
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showed the highest yields
of hydrocarbon:

~70-fold higher than WT
and ~1.5-fold higher than
7942AAR.

higher amount of hydrocarbon.
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We succeeded in identifying the residues essential for improving
the activities of AAR & ADO and the amounts of soluble AAR &
ADO.
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