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Abstract

Amylomaltase (AMase) catalyzes various reactions, including an intermolecular transglyco-
sylation reaction to produce functional glycosides, which are practically used in many industries. In
this study, the p19bAMY plasmid was constructed from pET-19b vector containing Thermus sp.
amylomaltase gene. This plasmid was expressed in £. coli BL21 (DE3) for producing AMase. The
optimal expression was obtained when the AMase-expressing cells were cultured at 37°C 250 rpm
for 24 hours with 0.8 mM IPTG. The crude AMase was subsequently purified to 9-fold by HisTrap
FF™ affinity column with the specific activity of 150 units/mg and 36% yield. The relative molecular
mass of the purified enzyme was 60 kDa, determined by 10% SDS-PAGE. Moreover, the acceptor
specificity was investigated from transglycosylation reaction using tapioca starch as glycosyl donor
and various polyols as acceptors. Among polyol acceptors, erythritol gave the highest activity, fol-
lowed by maltitol and xylitol, respectively. Upon analysis of the product by TLC, the yield of syn-
thesized erythritol glucosides (EG ) was 29.3% (w/w).

Keywords: Amylomaltase; Erythritol; Polyol glucosides; Tapioca starch; Transglycosylation
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winnegeaivnssy finsussendliioulsdueila
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naladeandina inleNaNanTaIe AMNTIeNUYes
Miwauazanig [19] ilevuufAzenasuimuaim
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Astd.

595 unluiimns n1gluaan 30 unfl Ssanitldazaiun
WigunUsunalusiuaInnsnuInggIueInIsm
USunallushulmeds Bradford [18, 20] Iaely BSA
(1 un./ua) Wuldsiuunsgiu
2.5 wadannslnsa
pnauANUIavEveeuleluuras iy
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2.6 arwdumzdedasulumsfuansinglada  lngliimandouiiuszneuselelelnsfia/iefiaesd
Indesavavoulviuaiilauaains wim/i ludisndau 3:1:1 (vA) deweisiu TLC dae
nsAnmanudmnzveneuluiuedlaveas  Favhazarefiiduigaiaedoufiasuniunand
wianefsulndesa lngldudaiudendaduars  dmuauds dusu TLC Tiuasluansazanensada
sesuslituindosaviasineg uasdadussui Winsipmuealugnsd@Iu 1:9 (vVv) 2 58U M
Aty 1% (wAv) hmsusdlifufiuudar dusiu TLC luvinluisuaglianudoud 110 asm
vialu 20 fadluans Woawlatvwlesiiey 7.0 1 wa@ea Wunan 20 Wil Aeneivinunandnd
gl 65 esmwadea (unan 24 alus . Fuasesituld (eddiaadiu/e) Feiedests
ansavedeuluidediiulndoeariiadieg Tuns  Anaduvesduuuawnu (scanning densitometer)
weuisemaudlnaladiady dannaandnnglea Tegldlusunsu Bio-Rad Quantity One 1-D (G-800)
fiintuseiBnglaaeanting lasAnifisuliiafy  Awwslignanudimesmealna (5 llasnu) by
uealnanlvuiinamnanangsgaitu 100% 9AMIgIU A Uefidudnananilléan
2.7 mslmzvindaiudingladalniesadis  aunis 2.2
waila TLC
MlnTzvinandusinglatalniosauiusu
TLC (@@naa 60 F_ u1n 20x20 wuins) v

£%
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USUNUUBIENTAIRUFISUTNLIASUAY

3 wani1sanEILaziansal sreuneuntnd wulieulydueiilanoamaain
3.1 nswaauaznsineulvsiueilaneamaly  Synechocystis sp. PCC 6803 anansavinlviuians
USand Judu 2.9 wilaelinandn 84 WosiGud [24] uay
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anvzeanuly fraction 7 2126 (SUT 1) sauna  MswiAudeu (heat treatment) wagldlasunln
a o ° I Ao ¢ A a o qS 2+ ':‘I = = <
anesdmssysumiiivhnsvseulvdueilaoawn  NSWABANU NIT-NTA [25] WiewSssuauvuneu
ameUnines v. nanisieulvtiveilaveamals msvilAusgvsiuueilaueamannunasous v
USans wurevlesueilaneamarianeuian Windn welllaueawmalunisanwndaiusavinle
Anssusinzil 16 siasedaansulusiu uaendy  UsEvBiindulusunhiinnnnd udnandaves
nnrieulsliiaveudndaedud HisTrap FEm toulmliildreudein Misllenailiosan weillauea

uér wudneulesiueilavoamatiaruuiqvaiady  WaRN Thermus sp. iafiosnmuesoulyidlid
9 191 Iﬂﬂlﬁﬁqﬁﬁ]ﬂiiuﬁ’quzﬁ 149 gipsaiaansy ﬁm’mfﬁ?L‘ﬁuéf@ﬁﬂwﬂamwﬁmmzaﬂuﬂ’ﬁﬁﬂmu
Y

TUshunazlinands 36 Wosdud (15197 1) 21n voeuluidely
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*Activity assayed by starch transglycosylation activity.
**Argo assayed by Bradford’s method.

Figure 1 Purification of AMase from p19bAMY transformant cells by Histrap FF™ affinity column
chromatography

Table 1 Purification of AMase from p19bAMY transformant cells

Fraction Total Total Total Specific Purification % Yield
volume activity® protein® activity fold
(mU) V) (mg) (U/mg)
Crude extract® 10.00 536.80 3230 16.62 1.00 100
HisTrap FF™ 2.00 194.06 1.30 149.30 8.98 36.15

°Crude extract was prepared from 1.0 liter of cell culture.
*Assayed by starch transglycosylation activity
‘Assayed by Bradford’s method

3.2 nMsAesziiusAudeadianinslna s NaN15nTIdB UL gV veseuluifemain

thansazangieulasiadunigg fwdeuld  Native-PAGE lusu 2A. wuineulusdviianenuli
Toun oulslyianeu (crude extract/enzyme)  MWsAuvanguau LLaxLﬁamuLauisaﬁﬂfvﬁ"]gjﬂaé’uﬁ
waztoulsindenisuendiemeduy HisTrap FF™  HisTrap FF™ udnagusnguaulusiusiieannuiien
wAnauuavlusiu Tnedeudreddenlusiu  vukdwaa Wunsbuduldilusiudilddaiiy
coomassie brilliant blue R-250 (§Ufl 2A) uazéon Udgnsimnefiaglidnwidnuazau i vos
deansavaneutuaglolefiuiflonsiaiaionssy  toulwl uenaind Tugy 28B. dsdunadiuuaula

starch transglycosylation Uuwswiaa (U7 28)  (clear band) fidpwuuuiiundsdis-hiudulu
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A 1 2

A115013979NTTY starch transglycosylation Lite

govaaentlale

Figure 2 10% Non-denaturing PAGE of AMase from each purification step

(A.) Coomassie brilliant blue staining Lane 1: Crude enzyme (30 ug) Lane 2: Histrap FF™ column chroma-

tography (5 pg) (B.) Starch transglycosylation activity staining Lane 1: Crude enzyme (0.2 U) Lane 2: Histrap

FF™ column chromatography (0.2 U)

91307 3 Tumsiinsevinaluanaves
wulwdueilausamanismailn SDS-PAGE 1U3ay
Wigudulusuuiasgiu wuineuluduelilavea
wiaslvwniniu 60 Alamaduduiiusivruinvesiu
AMase AnTeunouniing [16] dawuidniin
TuanavesoulesifldfvuslndiAsaiuiuoules]
naanlunsudinaisavisouailaneand (doGTase)
970 T. Aquatus (57 Alaaasu) [26], Synechocys-

kDa M
250 =
150 — S
100_-——-—
75 — N—
50— W
C—

tis sp. PCC 6803 (57 Alapiadu) [24] wag D-en-
zyme v03URSY (60 Alanadiu) [27] witlvunaunn
ssanieulingalunaudimersalu Thermococ-
cus litoralis (79 Alamadu) [28], C. elutamicum
(84 Alamadiu) [29] uay E. coli IFO 3806 (93 Aila
anadu) [30] eaziiuldinvunaunaluanaves
wulsiueiilaveamaiinnauifianizmuwanin
vosauluifiunandaiu

&K AMase

WA, 0T

Figure 3 10% SDS-PAGE of AMase from each purification step
Lane M: Protein marker (prestained protein standard BIO-RAD) (10 pl) Lane 1: Crude enzyme (30 pg) Lane
2: Histrap FF™ column (5 pg) The arrow indicates a molecular weight of AMase (60 kDa)
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Figure 4  Starch transglycosylation activity of the recombinant AMase with various polyol and maltose

acceptors assayed by glucose oxidase method
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Figure 5 TLC analysis of the glucosyl-polyol products

G i) i1

TLC analysis of the glucosyl-polyol products of AMase (90 U). Reaction mixture incubated

with 1% (w/v) tapioca starch and various polyol acceptors. Lanes 1, 14: Standard maltose (5 pg);

Lane 2: 1% (w/v) xylose (5 pg); Lanes 3, 13: GG, (10 pg); Lane 4: tapioca starch (10 pg); Lanes 5, 6:

reaction mixture with 2% (w/v) maltose acceptor for 0 and 24 hours; Lanes 7, 8: reaction mixture

with 2% (w/v) erythritol acceptor for 0 and 24 hours; Lanes 9, 10 reaction mixture with 2% (w/v)

arabitol acceptor for 0 and 24 hours; Lanes 11, 12: reaction mixture with 2% (w/v) xylitol acceptor

for 0 and 24 hours. TLC condition was used as isopropyl/ethyl acetate/water with a 3:1:1 (v/v) ratio.
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Figure 6 TLC analysis of the glucosyl-polyol products

TLC analysis of the glucosyl-polyol products of AMase (90 U). Reaction mixture incubated

with 1% (w/v) tapioca starch and various polyol acceptors. Lanes 1, 14: standard maltose (5 pg);

Lane 2: 1% (w/v) xylose (5 ug); Lanes 3, 13: Gl—G4 (10 pg); Lane 4: tapioca starch (10 pg); Lanes 5, 6:

reaction mixture with 2% (w/v) mannitol acceptor for 0 and 24 hours; Lanes 7, 8: reaction mixture

with 2% (w/v) galactitol acceptor for 0 and 24 hours; Lanes 9, 10: reaction mixture with 2% (w/v)

sorbitol acceptor for 0 and 24 hours; Lanes 11, 12: reaction mixture with 2% (w/v) maltitol acceptor

for 0 and 24 hours. TLC condition was used as isopropyl/ethyl acetate/water with a 3:1:1 (v/v) ratio.
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