quis Tyatia : m3Taaudu wazmsineianyazvee1UsAU MreB tag FtsZ 110140
HUANG LT FUNad (GENE CLONING AND CHARACTERIZATION OF MREB
AND FTSZ FROM BACILLUS SUBTILIS). 919156N150¥1 : 19158 A5.1#0ANT

o a
Frnadail, 105 wil.

v o [

I = Y 4 A A =\ o
MreB L0 FtsZ Lﬂuiﬂmu Iﬂi\‘]ﬁ‘iNﬂl@ﬁLcﬁammﬂﬂLiﬂ MreB UANUFAIAYAIUIUNIT

a9

a 9 o 4 ~ ~ o < 1 4 d"d
ﬂ’JiJﬁliJTlﬂTlNiHﬂ"liﬁiNNuﬂmfaa lummxm FtsZ ummwﬂuiummmmaa "IJJ‘L!”IHL!N

@ an @

" & a Yo A A v v & ¢ v
5’]8\‘]’]1!']’]1’1\‘]@1@\11ﬂ3@1uulﬂ‘ﬂ’]’f)u@]ﬁﬂiﬂWﬂ I@ﬂ@]i\? VIIUNUMTTITWHUINULB DA Ll,uzclwmu
1 = Y o 1 o 1 4 9 @ J a I Y
’Jﬂﬂmumﬁm‘VIN1uiauﬂu1uﬂ1iLLUQmaaLLazﬂﬁﬁiwwmmaa ﬂ15lﬂﬂlﬂulﬁulﬂﬂlﬂ\1

< g @ o
MreB ilag FtsZ \uduaauuuunalna TﬂﬁmﬂﬂgﬂﬂQUﬂMIﬂﬂmiﬁmﬂ ATP uag GTP

v 9

o w a g { a a PR o
AT !,Lazmimmﬂmﬁuﬁlwm MreB NU5HaAI01e luaa iy §3aeans Mg2+ MreB M

Y A d 9 2 o A A 4 . o w an
wmmﬂuimqﬁinmamwmﬂfaﬂmmu”lw peptidoglycan synthases TagnN15MoUATNI 81
' ' a A o . . Y Y oA ] ) 7
muﬂqﬂﬂmu% penicillin binding proteins FtsZ Tai'lginrhnlumsaiemiayad lnonse
[ = (% [ o 9 A w A Y @ o [ 1 4
IFUIABINU MreB U@ FtsZ MHINNUUAA0UNTE S NHUITa8 IUTEHINNISHLUSAE 24 1981
AAo = [ Y1 I A a o w an o = J
HAagaDIUNNIUNL Gmmimuuygm”lﬂm L‘lJuWa‘I/Il,ﬂﬂmﬂﬂTi‘Vle]u{v“lﬁﬂ’imﬂ‘uiﬂiﬁuﬁluﬂqu
o o ' ' 4 o w an o o a
Min JUMISMUUAMUHUIVDINITUULFAA LMo UATNI81NY MreB 1UMIMUUATIANI
v v 3 s
TumsasuHuN U ad (Septum)
a a .{dy Y a
MsnaaodluInertinusil Usenouale N3 lnaudy mreB-Bs UAY fisZ-Bs D1THE AN

4
a a a

ponvedlisAu M3 lisau MreB-BS uag FisZ-Bs 19U5gn5 nazmsiigniienanyaives

a

wa a 4 g’/ a
Auauiansaatotiing lo lnaveelisAune 2 wiia 1azAs19@OUNAVDI apigenin baicalein
X I @ Aa A v & 1 J
luteolin a-mangostin 8% naringenin FuluasananInsITUMA Na1WI0ETINTILITaa
J @ J K% T 9 @ an .
nagsunIuANNaNYsavesniurad uage lunsudhnineszauluana Tasds malachite
green assay

INMINARDINYIN MreB a131508a18 ATP 4ay GTP 1aN¥34 pH 5.5 — 8.0 MreB

Yt A

aa10 ATP ldangafl pH 7.0 wazdals GTP laangah pH 6.5 a2u Fisz awnsoaanla

Q

v
aA

MWz GTP lua9 pH 5.5 — 8.0 gooda1odfigail pH 6.5 HAMIANEIAITANAINTITUIIA



WU apigenin A13159AANTAA1Y GTP U84 FisZ 1730882 33.3 1A baicalein 3080z 42.5 110
= [ = =) dy 1 d"l
S eueusunamsAnEIUeY Mayer a2 Amann Wl A.f. 2009 HaNINAADIN V¥
a a 4 a I I A ldg! 1w o
aanetiang le'lnduazmsinailuaieves MreB-Bs 1Wunszuiumsin liivuasanenu uazd
Y] 9 Y A a < 19 a a & A
aduayuenuidunmanailugoves MreB-Bs lidoin1snsaate analo Ing o9
v g = I g A ' 2 Y
l1na1viu mamsAnwiasatinendumsrenunanswwsaiiuug Fisz-Bs iuihwine
g . . . . ' = o 9 ) o A A o
s2AUTN1ANAVA apigenin 1A% baicalein 9819 15NA1W GadpelimIimInaneunodudu uay
= A a A o wa & Y A a P} A Qo W 2 =
AnpuiuanneInauianameuduai uaz Inseare e ldidn lannvudanszuiums

2 ° a3 A A 0 2 g a3 <
HazTUABUMITININUUDI TYTAUNITDITiA ufwa%zumwwammﬂuﬂniwuiuma

ponuuVeIae 11

a = A d’ v =
VNIV UAY DYUDFOUNANY

= = A A I
ﬂﬂ1§ﬁﬂ1%11 2558 awﬂuﬂsﬁﬂﬂﬁniﬂ‘ﬂlﬁﬂyﬂl




SUNAREE CHOKNUD. GENE CLONING AND CHARACTERIZATION
OF MREB AND FTSZ FROMBACILLUSSUBTILIS. THESIS ADVISOR :

SAKESIT CHUMNARNSILPA, Ph.D. 105 PP.

BACTERAL CYTOSKELATON/ MREB/ FTSZ/ ATPASE/ GTPASBENATURAL

PRODUCT

MreB and FtsZ are key cytoskeletal proteins of &aat MreB plays important
roles in bacterial cell wall synthesis while FtsZarucial for septum formation and
cell division. Interestingly, these two proteinskaalirect interaction and colocalize at
the septum suggesting cooperative functions ofetlpsteins in cell wall synthesis
during cell division. Polymerization of MreB andsEtis a dynamic process regulated
by ATP and GTP hydrolysis, respectively. Polymeiaa of MreB into filaments at
the cell periphery beneath the cell membrane redpom the presence of ¥y and
ATP hydrolysis. MreB acts as a scaffold for tethgrof peptidoglycan synthases to
the cell membrane by a mechanism that relies orcilenbinding proteins. Similar
to MreB, FtsZ has no peptidoglycan synthases agtivdowever, FtsZ drives
peptidoglycan synthesis during cell division at tparticular time and place,
presumably via interaction with Min-family of prats and MreB.

This thesis included gene cloning, protein expogssrotein purification, and
nucleotides hydrolysis characterization of tBacillus subtilis versions of these
proteins, MreB-Bs and FtsZ-Bs. The work found thleB-Bs has optimum pH for
nucleotide hydrolysis at 7.0, which is differendrfr the optimum pH for the protein

polymerization, indicating that these two processesur independently. This result



supports nucleotide hydrolysis independent polynagion by MreB-Bs, reported by
Mayer and Amann, 2009. The work also investigéitedeffect of apigenin, baicalein,
luteolin, a-mangostin, and naringenin on ATP and GTP-hydrslgéiMreB and FtsZ

by malachite green assay. The results show thaBMvas able to hydrolyze both
ATP and GTP over a broad pH range (5.5 — 8), with optimum pH for ATP

hydrolysis and GTP hydrolysis of 7.0 and 6.5, resipely. On the other hand, FtsZ
was able to hydrolyze only GTP over a broad pH eafig5 — 8), with optimum pH at
6.5. Importantly, this work also found that apigeand baicalein were able to inhibit
the GTPase activity of FtsZ-Bs by 33.3% and 42.3&spectively. These results
suggest that FtsZ-Bs is a molecular target of apmend baicalein in cell wall

deformation. In order to get clearer ideas of thage proteins for drugs design,

further biochemical and structural studies of th®se proteins need to be done.
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