
!"#$

!"!#

%&

$!

'&

%

(

!"#$%&'()

! "!#" $%&'()*+,-.

!!

/0)12

!"#$%&'()*+ !!,-./0

! "

"

!

#

! 345

$"

!

#

!

"%

!"#$ %&'($)" !* +,

#"&"##

#

#%

!"#$ -.%&/012345678" !* +,

#"&"##

$

)*! &'()*+,#

'()*+,-./+0- '(1. 2-3*,'2)

!

4546

!6789

"#$%&

$:

!!

/;)*+<

=>?@ABC,% DE;)FGH

78!9

#

'()*+,-./0,)"12 3#10.2"/12 78!9

&IJKLM!N

OPQRS%

4546

TUVWJXYZ)>[\]!^_-.

!!

/;)`2% abcd

4546

>;8)efghij4k!lmnopqrghY0)st!uvwx>yz{|!NO}~

wx�,�����H�>

!!

/�)`2�u��wx�% }~q����

":;

{

<=3

wx

+

4/>

����-.

4546

��YZ)>��!����H�>

!!

/;)`2�v'

#9%:!"%?

&

>@8

!���H�E;)�GH

78!9

TU�

:"A

!i��`X

!!

�/;)`2��� %9¡!

NOW

4546

>¢]S%£g�

!!

/�)>*+! ¤¥¦q�W§¨cdn©pª«¬�­

®X*+

!!

/;)#¯°;8)±��²>³´µ¶%

+,-! &'()*+,(E;)�GH(

!!

/;)(¯°;8)(n·pS%

./012!B ?"&%C $342!"D;9!"D?C

"

#E#9

#

EC!EE&:!"" &'(

!"E%"#&&"@2F-2GH2%#E##E##?EE9

"#$%&'(#()* &+ !!,(-./)( 0%&1-.*/&) 23 4&1/+3/)5 6.(*&731%&83 6./1

93)*7:;(

!45 &"+3

"

"

#

"

65 7".+89(+3

$"

"

#

%1.SchoolofBiotechnology,JiangnanUniversity,Wuxi214122,China#2.KeyLaboratoryofIndustrial
Biotechnology,MinistryofEducation,JiangnanUniversity,Wuxi214122,China&

62;*%:.*

' Acetohydroxyacidsynthase(AHAS,encodedbythegene"#$:&)isthefirstrate-limiting
enzymein!-leucinesynthesispathway.;()*+,-./0,)"12 3#10.2"/12 XL-3wasusedasthechassis
celltoincreaseitspreferenceforpyruvateandimprovetheyieldof!-leucinebyanalyzingand
modifyingAHAS.Initially,theaminoacidsequenceofAHASwasusedforhomologousmodeling.
Thenpotentialmutationsiteswereidentifiedthroughalaninescanningoftheproteinstructure.The
optimalmutantwasselectedbymeasuringthecatalyticactivityofthemutantandthe!-leucineyield
oftherecombinantstrain.TheresultsshowedthatsubstitutingGln157withArgeffectivelyenhanced
theabilityofAHAStocatalyzepyruvate,resultinginafinal!-leucineproductionof(23.5!1.8)g/L
intherecombinantstrain,whichwasa51%increasecomparedtotheparentstrain!;()*+,-./0,)"12
3#10.2"/12 XL-3.Inaddition,theyieldofby-products!-isoleucinedecreased.Therefore,the
rationalmodificationofAHAScouldpromotethesynthesisof!-leucine.Theresearchresultshave
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importantimplicationsforthesubsequentuseofproteinengineeringtostrengthenthemicrobial
synthesisofbranched-chainaminoacidssuchas!-leucine.
!"#$%&'() acetohydroxyacidsynthase,"#$%&'()*+'$,-. /0-+).,*-.,!-leucine,branched-chain
aminoacids,proteinengineering
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