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In order to investigate for the role and significance of tandem repeats within Mycobacterium

tuberculosis leud gene encoding alpha-isopropylmatate synthase (& -IPMS), we compared the properties
of native «-IPMS and mutated «-IPMS of which the 2 copies of 57 bp repeats has been deleted. By
using mutagenic PCR procedure , we successfully constructed a recombinant plasmid of pETIS5 b
expression vector carrying the mutated gene. Optimum expression conditions were studied and properties
of gene products were compared. Mutated gene was optimally amplified at 64°C annealing temperature
and well expressed in Escherichia coli BL21(DE3) at 25°C for 3-6 hrs using isopropylthio - /3 -
galactoside at the final concentration of 0.5 mM as inducer. Properties of both native and mutated
enzymes were compared. The results showed that with deletion of the 2 copies of 57 bp tandem
repeats, the mutated /eud can well expressed to a functional mutated < -IPMS. The basic properties of
mutated & -IPMS was similar to the native o -IPMS. Mutated & -IPMS was smaller, corresponding to
the deleted 2 copies of 19 amino acids repeats and the native form of the enzyme was also dimer. The
optimal temperature and optimal pH for enzyme activity was between 30°-50° C and 7.5 respectively.
The stability of mutated «-IPMS also similar to the native o -IPMS. Upon the studies, significant
differenes was not observed between the two types of enzyme. These results showed that the 2 copies of

57 bp tandem repeats may have no effect on leud expression and ¢ -IPMS basic properties.
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d I A o (] A ~ 9 o o Qy 1 9 . .

Taan Wunan 40 Wi dausnaiuid DNA Adesmsuimsasa¥uaiu DNA oon laeld gel extraction kit

. @ Yy 9 A A Y o 1 A Y o s 2
(Qiagen) HA4INMIANUY YUV mutated gene fragment N3 83114 AN UNAMBS pETISH H4

v 9 J = o Y . A a a qg./‘ o .
anneou Tadgamerny Taeld molar ratio Mmanzey M5 20 TuTasdas 91010 transformation

Y . v J 4 2 <3| 3 dy Aa aaa Yy 9
WY E. colitNdNWUT DHSou Funseuiu competent cell IMNUUWILIAYIVU L agar NULUDUNFAUANUIVNVU

100 TuTasnsu/ua.

v A A . . Ay
2.3 N15AALABN clone U recombinant plasmid NABVINIT
o v A A . . Ay £~ . ad o dy
NMNITIAALABN clone NU recombinant plasmid NABINIT HIN insert (mutated gene) 2 ITAIU
2.3.1 7% restriction analysis
[ . . ~ ya . . 09.:’ v 9
ANALLYN recombinant plasmid 80n910 1A 1at 1ae 1975 alkaline lysis method 91N UAAAY
Jo o Y a o a 0 < 09/'
oy laidad iz BamHI 1ag Ndel Taolda/5u1a DNA 3 TuTasniu quvgil 37 ‘o 1funa 3 vu. :1miu
Ya .
b ’Jﬁlﬂwaiﬂﬁlﬁl%ﬂ‘ﬁ agarose gel electrophoresis
2.3.29% PCR amplification Taely colony extract
o ! J . . $ a o <
111 1aTaliNA1A 313 recombinant plasmid FadeansNaaey Usua 1 loop w131 11w

a

. Y g’ ) a a o 3 A o [ = Qle o Y
suspension #2811naUT1105 30 TuTasaas i lUugudsiguygl -70 s funan 15 wii viniuild
y % < YRR 4 { <
azanauaziuldiwaduanaie vortex mixer (uan 3-5 i Thunvaulea Tagldin3od centrifuge NANS5)
< o <3| o . 1A {
59U 6000 500/u17 1Tuna 5w 1l 19y emplate Tunsita PCR Tag1d primer A7 3 wazan1igd

mizaun 1dUsun113udn
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3. m3taseuen el o-IPMS 91084 leud UnAnazduiiily mutated lend gene

3.1 MIA38Y o-IPMS nullna

111 recombinant plasmid c'f;qﬁ%u leud Un@ (pLEU151) ( 6 ) 1191 transformation L"fﬁdie"lﬁﬁ E. coli e¥
#ug BL21(DE3) e 19 lumsnaaen laiSuamn Taeld LB broth Anaueweniidauainndusu 100
luTasnsu/ma. uaz 1% isopropyl-B-D-thiogalactopyranoside (IPTG) 11115 inducer smsnaneu lai lnals
ANz audan

V1 E. coli e83UT BL21(DE3) 41} recombinant plasmid pLEU151 JNeiasa 1 LB broth Aifien

AaAaa { a o 1 4 A <3 4 g a o 1
uouNFAY Ngunil 37 ¥ tagryumIsuNoine1NARIEAIIS 200 SoU/ANT iniFenTgaunsznalin

a

a Yy Y 9 A a 7 o . A o
OD600 ‘]Jigiﬂﬂ‘! 0.5-0.6 U5 IPTG GlﬁiJﬂ'J']iJL“lJiJGllu q@‘VI’IEl 0.5 Naﬁjllﬁ'lﬁ qul‘]_l incubate ANy 25

QU

& S 7 y A . < o ~ A
ol Lﬂul')a’] 3-6 ¥. fﬂ’]ﬂuu[ﬂu&!ﬂﬂlcﬂaﬁiﬂﬂﬁlsﬁlﬂﬁ’ﬂ\i centrifuge AINETITOU 6000 T0U/UIN L‘]Junﬁ’] 10U N N

a

A o J o . ° J < { 0
PUNNU 4 ¥ Lmzﬁjnmaa 1 ﬂﬁﬁﬁlﬂﬂ 50 mM Tris HCL buffer pH 7.5 mwamﬂuﬁqmﬂﬂu =70 %

Q QU QU

3.2 MIA38Y_a-IPMS 910 mutated leuA gene

o . . $ ' . 4 o . ! 4
U1 recombinant plasmid 911 clone FIP3I0E0ULAINT insert ﬁgﬂéf@ﬂ 1IN transformation Lsthiaﬁ@
v J Qs}l o A o 1Y a 4 a o [
E. coli MyNUT BL21(DE3) ﬁnﬂuuﬂ%uuﬂ”IS‘VI”I‘Lli’NLaEJ’JﬂUﬂ”I'iNﬁ@]L@uhl‘ﬂﬁJinﬂ?lu‘]Jﬂﬁ Iﬂﬂﬁ]gﬁgfﬂﬂﬂTﬂ"ﬁﬂiU
MIANNLAMIZAUUDINITH protein expression A28 Taln ANUdNTUYDI IPTG, 1181 HAZMTHYUINIOT

A A 9 P
LW’E’JLW?JE]'Iﬂ1ﬁ6Um$ﬁiNL’E]UUl°]ﬁJ

o ¢ a Qd
4. m‘sanﬂuﬂmmzm‘;m%tmmu"lmumqﬂﬁ

4.1 MIM38Y crude extract

a

° P 1 o ° o | . . .
agnowaaanny 1ANgamngil -70° uhldazarenazsir iy suspension 1u sonication buffer
(% 1 o o J 4 .
Tag 146031871 sonication buffer 10 ¥a. : cell culture 300 ¥a. 11 1 1Fisaduand181A504 sonicator 198
I . d' o g & v A . i & ~ v
il aliquot Nwimnzay Miniuilunuaiuladeinsod centrifuge 7 10000 g 1HuIa1 20 117 9218 crude

] 4
extract 1o 15 lumsuoniou lmiusqniaell

o (. a = =Y . . . . .
4.2 manueulyiliusgniaaeis affinity column chromatography (His-tagged protein purification
system)

4
a a

o t( o . . o w v 9
msiuoulailiusgns ¥nlaels TALON spin column (CLONTECH Laboratories) 1ag1i1810619%4
I 1 Qy a 09.:’ [ (] 3

1119 crude extract 0.6-1 ¥a. Taaaly column N9 13152118 30 319 MmTuma i ued19TIAEE)

) ' I A o . A IS = Qy 1 A Qa}/ o
W14 e Wunan 5 win 114 centrifuge 1 700 g 1Wuar 2 W1 NedIUNOBNIN column NN

M35814 column 8-10 ATIAY washing buffer 1 Ua. ABUNIS elute A28 elution buffer 400-600 1y Tnsans
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5. MIATIVN enzyme activity

L S| . <3 aaa 9 9
N1311 enzyme activity T UUY end point assay Taoilumsns 19w coenzymeA mﬂ‘ﬂgﬂiﬂm%lﬂﬁelﬂf

DTNB [5,5’-dithiobis (2-nitrobenzoic acid)]

Assay mixture Usznoualy

Tris-HCI buffer pH 8.5 50 luTnsTua
KCl 20 luTnsTua
acetylCoA 2 lulaslua

o- ketoisovalerate 0.5 luTnsTua

.. ) a o 1 d A a . A Y o
N1311 enzyme activity Mlasaualediseu laidsuas 100 Iulnsaasaslu assay mixture nldm
P 2 o 3 . <3 ~ =K Aaaa Y
prewarmed hl’J‘VIQiLl‘Vi{]?J 37 "o 910U incubate 1J1IA1 2-10 U ﬂﬂﬂq&]‘ﬂgﬂiﬂm:‘!ﬂ absolute ethanol 0.75
Y a Yy 9 a A J (a o [ A A
ya. LANANEITAza1e DTNB ANududu 1 Jaalua1s Ysuas 0.5 wa. 1 113am oD fnnwennaau 412

W TUNAS AUNT unit Y99 enzyme activity 1a81¥n51M11A55 11909 coenzymeA
Yy 9 = Y '
6. mamanuINTuvedlsanlumedis
msmanudnduveslUsauldisuos Bradford (32) Tunsain dsAulinnududugenz 1935 Lowry

130 spectrophotometry NANE1IBFIAAU 280 U1 TUINAT

7. msAnuauneuguaniAves mutated a-IPMS f native o-IPMS

a1 SR Aam g dy
ﬂmﬁMUG]GIN“] ﬂl@ﬁlﬁ]u]lcﬁilﬂﬁﬂ‘leﬂiﬂ‘ﬁﬂﬁ@\‘]u

7.1 D13%1 molecular weight (MW)

7.1.1 M3 MW V041128808 (subunit) vouou ] 1a83% sodium dodecyl sulfate polyacrylamide
gel electrophoresis (SDS-PAGE)

M3%1 SDS-PAGE 14 polyacrylamide Anmidiudu 10% ¥aii SDS 04&38 0.1% 11019 stacking
gel ANUANTU 4 % AWIBUDI Laemmli ( 33 ) 11az Weber and Osborn (34 ) A106199291 reduced A28 SDS
wae dithiothreithol (DTT) el 1% denature @28m1380 3 117 USina Tusaui 1 dluudaznquues
wadysuandszana 300 TuTasnsu Taell Prestained Protein Marker (Biolab) 11114 1133181484

7.12 M3 MW v liif Taeds non-denaturing polyacrylamide gel electrophoresis (ND-PAGE)
ND-PAGE 19118 3nsziiion lailumstsznasmiumniiedosveson lsitasms

1 o a
Usznua Mw ‘U’E)\‘]L’f)uhl“]filaluﬂ'ﬂTW‘ﬁiﬁiJcmﬂ



' () [ o 4
7.2 19111 optimum temperature ﬁTI’ii‘]Jﬂ”ISVINTHEUBQLFJUlIGBN

i optimum temperature w1 lagnsvial enzyme activity ‘ﬁ’qmﬁﬂﬁ@hﬂ"] Ao 4%, 20 %, 30 o, 37 o,

U

40 °%, 50 °o, 1az 60

' 9 o o 4
7.3 N1T¥1A1 optimum pH ﬁ"]ﬂfl'ﬂﬂ'liﬂ'l\i'lum@ﬂﬁ]u]l“]ﬁl

i optimum pH w1 lagnsvia enzyme activity 7 pH G]'N"'] Ao pH4,5,6,7,7.5,8,8.51a% 9

¢
7.4 MIANY pH stability maﬁmu"lcm

e, =2 ' .. o 3 gy 1 &
pH stability ANy lagmsnian enzyme activity waannny 1% pH 9113¢) (pH4, 7.5 t1ag 8.5) S5y

a

5202 1A NN 1ALA 1 3., 3 B, 6 ¥U., 12 B, 1AL 48 U, NQungil 0°

U

9 an o
7.5 fﬂiﬁﬂﬂi\iﬁ’iN 3 mmamu”lw

1 Y @ a va { a a J a [ a
f‘lﬁﬁﬂyﬂuﬁﬁuﬁ ’EJWﬁEJﬁ)fN‘]JQ‘]J@ﬂﬁmWW NAMAIVUAN ANZINMAAT NHINGIEUTIAD

13



NaN13INeaod

= aov dyd = v 1 dy
ﬂﬁﬁﬂ‘l&ﬂ’mﬂﬁluiﬂﬂﬂﬁuwWﬁﬂWiﬁﬂ‘HWﬂ\‘lﬁ@hlﬂu
1. M5@319 recombinant plasmid 131 mutated leuA gene

1.1. M358 fragment Y99 mutated gene

1.1.1 Primers

14

Y
o o .
1INd0Ya leud gene sequence YOUFO M. tuberculosis @0WWE H37Rv 1101500011 Primers

319w 3 § S50 15 umsad1e mutated leud gene Tavmatia PCR Tag Primer g7 1 waz 2 14 Tumsiiiy

FMIUTIUVON leud gene NOYHTMAZHAY repeated sequence AWEGY 7 3 T 1UMTINLTIMIY mutated

£ Y o o 1 1 v Y 9
gene ¥4 1d01nmIii fragment N4 2 §IUNIADNU wa ldnilu template

leu4 : 5> GGAATTCCATATGACAACTTCTGAATCGCCC 3°

leu6 : 5> CGCGGATCCCTAGCGTGCCGCCCGGTTGAC 3’

ImutA : 5° CCGTGACGAGTAAGACGG 3°

ImutB : 5> TACTCGTCACGGAGGCCTCCACATACGCGG 3’

4 - ) - ~o
M50 1 1eazdua Primers 11%14n13398

Primer Pairs d’mﬁ amplify 177148173 PCR product
ﬁ]ﬁ 1 (leud- ImutB) : 31/30 mers | & YN repeated sequence VB leud 1726 bp
@:ﬁ 2 (ImutA-leu6) : 18/30 mers | @IUNGA repeated sequence V04 leud 110 bp
7

0 3 (leud- leu6) : 31/30 mers mutated leud

1836 bp




1.1.2 MIAUSIUIUAIUYBITU leud

111 Primers g7 1 118z g7 2 i1 lumsmiud i daunihmagd1mnaeueq repeated sequence
o v 4 § v 1 .
A1 DNA fragment B3 leud gene YOUFD M. tuberculosis A18WUF H37Rv 8¢ 1131/ plasmid pBB 4.2

(3U93) maminduduved leud 1aeld reaction mixture 50 lulnsaas Usznoudie

10 X PCR buffer
MgCl,

dNTP (each)
primer (each)
Vent Polymerase

DNA template

[ { Q' o 1 1 { Y o
namMsUsumanmznmmzanlumsiiudiuduusasdIu 1ag mutated gene LiaAINa 1A

d d
M13199 2 uaz gl 4

5 luTnsaas

Aa A 4
1.25 daaluais

200 lulasTuany

1.0 TulasTuany

0.4 gia

100 W1 TunTu

15197 2 FANITAHINLANT NI VNS HINTUAIUVOIEY 1182 mutated gene

Primer annzinzanlumsiiviaudivedn
MgCl, iaaluan | Denaturation Annealing Extension Cycles
At 1 (leud- ImutB) 1.25 95%K, 1 UM | 64,3 WM | 72, 1.45 UM 35
A 2 (ImutA-leut) 1.25 95%s, 1 UM | 61°%,3 W | 72, 1.45 UIA 35
A 3 (leud- leus) 1.25 95%K, 1 UM | 64,3 W | 72w, 1.45 UIA 35

15



Preparation of mutated /leud gene by mutagenic PCR procedure

2642 bp

Amplification of gene fragment and preparation of mutated gene

1% 4

1EA9 PCR Product ¥94MstNS I uveBulognii repeated sequence 14 repeated

sequence
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v

1.2 M3¥ouAD mutated gene (NTUNAMBILAZMIAALADNA clone NI recombinant plasmid NABIAT

) o a = Y do o
U1 PCR product U84 mutated leuAd gene NW%WGlﬁ!‘]Ji’q‘Wﬁ LL%’JG]@&}'JEJLSHVI,G]{NGIQQWLWWZ Ndel 1lag
4 1 1
BamHI 100 UTNHIY gel electrophoresis ANAN gel ud¥euseny pET15b expression vector Fafaae
< Y z Y 1 . 4 £ = [~ 3 dy
L’E)uhlG]ﬁJLﬂEJ’Jﬂu NUU transform (VG E. coli A18NWUTF DHSA G]S\‘ll@]iﬂm‘l]ucompetent cells MMNUUINITIAYY
A Aaan Y 9 v

YU L agar NULDUNLAUANNUIUUVY 100 thIﬂiﬂiﬂJ/iJﬁ.

M3AALABN clone NABINT 2 3T AD restriction analysis 118Z PCR amplification of colony lysate

3 19 5 uaas PCR amplification UDJ mutated /eud insert 911 colony extract UBJ positive clone 1o

= v Lﬂ'dd a
MyUNY product 10 template REIIGE



recombinant plasmid carrying mutated gene

M +clone control

Kb

11.50

508 — 4

210 —
1950 bp
1836 bp

selection of positive clone by PCR

sUfis PCR amplification U89 mutated /euA insert 910 colony extract UDJ positive clone (oAguny control

A —

18
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2. manseuenlel O-IPMS 908y leud UnAnazduiidly mutated leud gene

2.1 MIw3ey OL-IPMS nduilna

MINSINIZIABY recombinant clone N3 recombinant plasmid FINOU leud Un@ (pLEU151)
ogluledd £ coli @1oWus BL21(DE3) Tu LB broth #ien ampicillin Amdudy 100 Tulasnsu/wa.

o 1 { A a { { < =}
IADL 400 ¥a. I 3 1A TuduuFoNgungill 37°% TaenyumIediinamsa 200 sou/und

U q

o dy a a A 1 v ] =2 a I Y Yy 9 9)
WwnszNuFenIyauaziial oD,,0g1u%190.4-0.6 JuAuasazate PTG 14 laanududugaiielu

a

dy dy a A 4 o ] dy A o [ = d < J
21M51A89¥0 0.5 Uaa luas NUUUNTDADNYUNYY 25 % Wuan 3 wu. wilwduazneuaaiay

v o = 1 oy @ =
Faunnanhunsaaeon

]
=1

H 1 31 Ly 4 o 1Y [ 4
AN 3 uaasal oD, uazihwiinveuwaanesoud syl lumsananenioulsi o-1PMS

600

NneULNA

d‘ [ oy v = A 9 dy A
MINN3 A1 0D, Llazu'lﬁl‘lﬂ!“h'aalﬂflﬂﬂllﬂ%']ﬂﬂ1ilw131%’f] (V3Aag 400 wa.) WO

383 OL-IPMS

AREFD 0D, minadilen (n5)
1 0.562 2.0923
2 0.564 2.2122
3 0.552 2.0945

a

o s g Y ° a axa Yy v v =
mmﬂaumaamﬂu%mmmu =70 % WUATYYN crude extract ANNITNNATNIUAIVINAULDSIATYIN

d A = 9) a . Y dy 9 P 9
ou lasiusgns laglHinaiin affinity column chromatography as19aeuUAMaNtAlosduvoou i 1a

9 1 9 9 = ..

laun anududuveellsdu SDS-PAGE 118zA35999 enzyme activity

Wan13%1 SDS-PAGE 494 crude extract 11a¢ purified OL-IPMS fIRAA9INNITT protein

a ' J =

expression U®N leud gene Unanud1eulesd O-IPMS 910 SDS-PAGE 3u11Av84 subunit Yszanat 80

kDa



D .

i1}

51

6

\*ﬁ%

._\_?M_ﬁ@ v@

Figure 29, Schematic diagram of Immohbilized Metal Affinity Chromatography

Svystem,

A Metal Affinity Resin (P: Sepharose, TC: Tetradentate

chelator, 2+; metal ion),

B. H. Histidine-tagged recombinant protein,

o’
unumnuaaImsiueu a1 usansa1673 affinity column chromatography 1ag

L)

1% Immobilized Metal Affinity Chromatography System
A : Metal Affinity Rasin (P: Sepharose, TC: Tetradenate chelator, 2+: metal ion)

B : H: Histidine - tagged recombinant protein

20
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4
a

Tumsiineu lasil¥y3 q N5A63D affinity column chromatography (His-tagged protein system) 4%
25MIAIU crude extract 8911 Immobilized Metal Affinity Chromatography column (CLONETECH
laboratories) éqgauimﬁﬂzgﬂ‘ﬁﬂﬁ’u"?qwﬁﬂﬂmﬁ’wﬁﬂmimmﬂmﬁﬂ interaction 2% electropositive
transition metals (3901014 CO* Ni*',Cu® waz zn® ) U histidine TaofisgfiiluTanzeda cobalt taz
nickel 3 coordination site 6 AU G'f;qmmm%uﬁu electron-rich ligand 19U histidine, tryptophan n350
cysteine

4 3 a -4
oulayd o-1PMS Fawaaiulugiuuuues His- tagged protein 9¢QNLENIIN crude extract 1AsiiKA

Jd a = o !
ﬂ']SLLEJﬂLfJull“]SM‘UiQ'VI‘ﬁ autaaslunisien 4

M13190 4 LAAINANTIATEN OL-TPMS 108U leud UndAlasld affinity column

Chromatography
Sample Specific activity (unit/mg) Fold
purification
crude extract 0.071 1
purified enzyme 0.699 9.85

2.2 MIW38y OL-IPMS 910 mutated leud gene

v
=

MIIN38Y OL-IPMS 90 leud gene ﬁg]ﬂ mutated 118210833 Mutagenic PCR procedure
Y Y
TuaoulumsIngaes recombinant clone MUBUREINUMIIATON OL-IPMS 1ABU leud UNA LazdoIm
MsUsumannmenmzaudmMsuMINT protein expression 1AUARNMTNYUVEY IPTG 1IA1 LaLM3

A o

~ A A 9 4 =) o dy
‘ﬁyumammmwummﬁiummzmNzau'lqm wamimﬂmaullcm ANY

2.2.1 SDS-PAGE 999 mutated enzyme
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M C- +clone

175.0 k Da

83.0k Da g ——

62.0 k Da

Optimization of expression condition

oD ~0.4-0.6

600

IPTG conc. 0.5 mM

0
Temp. 25 C

5U% 7 SDS-PAGE mmmiwamﬂu"lcnﬁ OL-IPMS 911 mutated gene

A E——



4
=

o d a
2.2.2 Enzyme activity uazwamimmu"lwmqm

23

A, ] [ 4 a U
M511 Enzyme activity Y09 mutated enzyme 193515uReanumsanyueu lsainndulnd A1 enzyme

.. o q ¥ ¢ a = Y, A~
activity LlagWaﬂ'liVl']‘IWLE]uhquuﬂjq%ﬁl!ﬁﬂqvljiu@'ﬁ’mw 5

@390 5 LAAINANSIATEN OL-IPMS 910 mutated leud gene 11y

affinity column

Chromatography
Sample Specific activity (unit/mg) Fold
purification
crude extract 0.048 1
purified enzyme 0.120 2.50

2.2.3 M3lsuman Nz aud s uNINaa OL-IPMS 910 mutated leud

= A 0w . L2 yy = = )
MTANHITNNCNNNIC TN IDY mutated leud gene expression “]f\?ulﬂllﬂﬂ'lﬁlﬂﬁﬂ‘]_lﬁ/lfJ‘]JW'ﬂ“U’E)\‘]ﬂ']ﬁGlGIf

annefan eI UENIUYee IPTG (0.5 mM, 1.0 mM) 11a1 (6, 12 1) MIHYUHIBUNDIANDINA

yagasen el dldannsoadiuenlalldads naaslugli 8



1N 8

A —

Tsagzd/luauass

HEAINANITNIIV9 Enzyme activity U3 Positive clone

24
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v < Y a
3. msfAnylSeuisugaenifvesoulesl O-IPMS fimSenondui/nAnaz mutated gene

3.1 15K molecular weight (MW)

3.1.1 Molecular weight VOINUIYEDY (subunit) 6lJE)\‘Il,’EJ‘L!hl“‘lﬂj(SDS-PAGE)
wou'lan] O-1PMS 7118970 mutated feud gene expression nazihlfuSgnians
affinity chromatography 9niiH1U SDS-PAGE Tagld Polyacrylamide amidindu 10 % uazaiivgua
Tavdoutvad s coomassie brilliant blue Fanaraslugzalfi 7 91031 subunit Y09 mutated OL-IPMS ol
Aumualseua 80 kDa
3.1.2 Molecular weight U839 mutated OL-IPMS Tae75 non-denaturing polyacrylamide gel
electrophoresis (ND-PAGE)
91913511 mutated OL-IPMS 31H1W ND-PAGE 11¥n31071 mutated O-IMPS §
i MW 152380 160 kDa uag native form voaau' lyii/senoulidrenitedes 2 wiiedes activity

voueu laiuu Non-denaturing Polyacrylamide gel L& mﬂlug Uno



51U 9

Tisagzilluauess

Non-denaturing polyacrylamide gel electrophoresis U84 affinity column

purified mutated OL-IPMS MUAY Activity staining

26
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' o -4
3.2 91 Optimum temperature “]J@\iﬂ”lﬁ/l”l\ﬂusllﬂﬁl@uul‘ﬂfﬂ

f1 Optimum temperature UYBINTNITUUDY mutated OL-IPMS ANB11ABNITHIAT enzyme

activity Ngunala1g 9 1dun 4°a, 20°%, 30°%, 37 @, 40°%, 50°% uaz 60° %

U

{ 3 1T o
HamsAnIWIUN 10 ueasldiviudm optimum temperature Y99N159119711Y049 mutated

v
= a

O-IPMS fApfigangil 37 - 50° % Tagfigaungil 40 °a 11 enzyme activity gaqe

q QU

Mutated alpha-IPMS activity at various
temperature

12
> o 10 -
= o
2.
©
o g 6 1
EZ 4]
N <
c 3
w = 2 _

0 I I I

0 20 40 60 80
Incubation temperature (oC)

51U 10 1 enzyme activity ¥99 mutated OL-IPMS 1lonaaeuiguugiiaienu laun

4°q5, 20", 30°, 37, 40° %, 50° % (1ay 60°



! o 4
3.3 91 optimum pH "Uﬂﬂﬂ']'i%']ﬂ"lu"’lli’)\uﬂuhl‘ﬂﬁJ

28

1 optimum pH ¥9INTNINUYY mutated OL-IPMS ANB1IABAI3HIAT enzyme activity

pH a3 l1aun pH 4,5,6,7,7.5,8, 8.5 1ag 9

! < 1 9 o o
pamsAnIAWgUN 11 uaasldiviudim optimum pH d1mSUMsH191UY09 mutated OL-

IPMS Ao# pH 7.5

Mutated alpha-IPMS activity at various

pH

20
> 15
=9
5 X
o £ 10 |
E 9
=
G2 5

O [ [ [

0 2 4 6 8 10

incubation pH

=SD.

51

4,5,6,7,75,8,851as 9

11 f1 enzyme activity Y89 mutated O-IPMS tijonagoui pH @19iu laun pH



11 cont

Tisaggiluauass
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3.4 MIANY pH stability Yoty Ty

pH stability Y84 mutated O-IPMS Ant11AgMIATIVADY enzyme activity Haauny 137 pH

a

A9 (pH 4, 7.5 102 8.5) Wuszeznaaduldun 1 vy, 390, 12 wu. 1oz 48 wu. Nguugll 0w
HAMSANEINUI 1 pH7.5 mutated OL-IPMS X stability §9n317 pH 4 11ag 8.5
A ] I .. A 1T Aa ~ 1 a A
dionariuly 48 a1 laail activity anaawiae 1y 75% A pH4.0, lain 82% 0

pH7.5 uag linu 30% 91 pHS.5

pH stability of mutated alpha-IPMS

~ 16
E 14
Jul
= 10 ] —e—pH4
2 A
S 9 8 —a— pH7.5
S 6 ph8.5
o _
2 4
S 2
c
L 0 ‘ ‘
0 20 40 60

storage time (hrs)

sUN 12 WamsAnY pH stability veaew lal mutated OL-IPMS 1idoifiu 137 pH ana o

o

(pH 4, 7.5, waz 8.5) Wuszezaenady 18un 1w, 3 ¥, 6 ¥, 12 ¥,

a2 0

oz 48 ¥ NYUUYN 0°%

QU



12 cont

Tisagzilluauess
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ajimanisnaass

M3 Inausu leud Famuamsadraeuland o-isopropylmalate synthase (O-IPMS) Tudnbazi
@7U tandem repeat c’fﬁﬁmmmmﬂaz 57 bp U 2 >ea hlé’]}@,ﬂﬁﬂﬂﬂﬂ Tagodemnnatin mutagenic

o o x 4 1 Y IS .
PCR a5 1dd 150 Taomutated gene agniFouaeidnunnmes pET15b 1@y recombinant
plasmid ausaad1veu 4l mutated 0-1PMS 1dAiialFaansimingay

v Y
Mutated O-IPMS a3 193udinn enzyme activity 919N1311 enzyme activity assay U94 crude cell
lysate 1n&1ReanUUD4 native OL-IPMS
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