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Growth and recombinant phytase production of

Ogataea thermomethanolica
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Abstract

Saccharomyces cerevisiae and Pichia pastorisas are known as a well-established and
commercially available host for heterologous protein expression systems in yeast. However, high
license fees discourage the use of these expression systems for recombinant protein production
in Thailand. Therefore, developing a new yeast strain, Ogataea thermomethanolica isolated in
Thailand with the suitable properties as a recombinant host would be an alternative solution
especially for domestic recombinant protein production. In this study, the impact of pH on
growth and recombinant phytase production was investigated in batch cultivation. In addition,
fed-batch fermentation was applied to increase cell density as well as phytase concentration.
The results showed that pH 6.0 was the optimal pH for both growth and phytase production,
since it provided the highest cell concentration and phytase activity of 14.00+0.21 ¢/L and
7.83£0.04 U/mL, respectively. In fed-batch fermentation, the substrate was initially fed using
exponential feed rate and followed by constant feed rate to maintain dissolved oxygen tension
(DOT) above 20 % air saturation. The undesired by-products such as ethanol and acetic acid were
undetectable during the fermentation period. With this feeding strategy, cell concentration and
phytase activity were improved to 96.24+2.37 ¢/L and98.61+1.67 U/mL, respectively. The
volumetric productivity was increased to 2701.63+45.72 U/L.h which was about 3.5 times higher
than batch cultivation. This study has revealed the potential of developing O.
thermomethanolica expression system as an alternative system for recombinant protein

production.

Keywords: Ogataea thermomethanolica; phytase; optimum pH; fed-batch fermentation
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finsuansoennasnian 3 siiesainssuy
nsuansesnvesdulagdas O. thermomethano-
lica WlussuuiiBuiinswaundle a.e. 2012 (4]
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gansnoutuuus Ocataea thermomethanolica
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CaCl, 264.84 nFu Fe(NH,);(CH:0,), 16.54 nu
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Tneduihminuiweseadiilgainnisiiediai
vinuIvyuvissendengneulsadiieans
avanunsaveanesn 1 Wesus iemdmnded
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Bradford (1976) [16]

albumin (BSA) Julusfuunnsgu

Taels bovine serum
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(phytic acid sodium salt) losnmsianuves
ulydilnnalnenyneamnaziinujiseaiiu
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TasUszneudedouionin aKegein dadlenis
gandulLagegafin1ueIndu 660 urluluns
(ODgy)  Inertmualvindantevesianssuves
wulwilmadawiiuuinaeuluifivanydes
vyeaina 1 lulaslua Tundsuniififies 5.5
gl 50 esrgaLTya [14]
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polyacrylamide gelelectrophoresis, SDS-PAGE)
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yunaluanaveslUsiufiusnguuusuLaa

275 N15ILATIERANULTUTUYD
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A9ILATIERANNLTUTUVD IO -

usauarnsnozdiniudnlaveniminlueited
dwonldislasulansivesvataussauges (high

performance liquid chromatography, HPLC)
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lulasans Aeun1sitAszalatnfeg1auInsas
Wusfnsesifigngusng 0.2 luaseu Taeimue
anzlunisinsiziaiuiznisfisvusiilaeg

USEnEnanAedu [19]
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Frauduuund O. thermomethanolica
nsAnEIBNINaveilesRan1sIAule
2098ansApUTWUUA O.  thermomethanolica
Anwdifilen 4.0, 5.0, 6.0, 6.5 uaz 7.0 lneAIUAY
qmmgﬁﬁ 30 peANYALTYd 9MI1N15NIY 1000
SAUABUNY 8RT1NNSIHRINTA 1 BnSAedns. ul¥
mamamaamamﬁagﬂﬁ 1 wazanssi 1 lag
WuIPieY 4.0, 5.0, 6.0 uaz 6.5 Bas O,
thermomethanolica — @1usataulalaegng
soidomdsandiendndeasgfminlneiszes
Usumeglutig 2.41-3.85 Hilus uazszeziaily
mnwnm?ﬁymaeﬂuﬁd’w 9.5-10.5 Hlua luwausdinis
WglApeifitey 7.0 wuinflsreznnsuiuiiuas
syozatlunsIIEAgInnIiife e uUsT I
3 i (Ul 2) il WeFesdduaununutures
\wadgeanluusiazfitoy wuindifie 6.0 fadnu
MNWUWGATEeaALYINTY 14.00+0.21 nSusiadns
5998911 AD WY 6.5 (13.62+0.32 NSUADARNS)
New5.0 (12.86+0.34 nSuUfdng)

(12.17+0.21 n¥usioding) wazilAtosaniiiiioy

Aoy 4.0
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7.0 FalAwnnAU 9.39+0.39 NSUABARNS A1NSUAN
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'
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4.0-6.5 fiAnTut9 0.33-0.37 sadalus luvasi
MsneApdiie 7.0 SAdasnsiulnsumie
Younituszanm 4.5 wh Fewanisiivlefilaann
nsAnwdadefuiun1sseuneuniinlag
Wegner Tul a.a. 1983 [20] find1nfsnisinng
Aualad P pastoris iiierlumsinzides
Tuanefiles 3.0-7.0 dwwalensinisiiulanieiy
dnvendlelufitededudunieades egrelsh
A dmsunisAneilldAnuifes 3.0 uaz
msuiufiterlunsmnzdsauies 7.0 dewald
Sasmaivlndinzasasegeditediy vl
PNNANTNARDININGNINUIN Ban O. thermo-
methanolica awnsasiulalalugisfitesiinita
Ao Mo 4.0-6.5 wardA19ns1n15A15LAULe
Suniilndifssiudsdmanlunisyrunlddu
wadiiTuilondnlusiuineuduuudiiiolusiu
Fananfiauadosiifevwananeiy
dlofiansannalsvessadanduanse
(Yx/s) UM sLfinAfitewann 4.0 Wy 6.0 dawa
IhAnaldvonsadainduamnsafinduegi
#eLi8491n 0.51£0.01 niuwadrenfuduainse
Wy 0.64+0.03 nFuwadrensuduainsa ogslsh
Ay MsLfiuAevaudenfites 7.0 vhlvawals
YOUYARINFUANTNANALNED 0.43+0.03 N3

WARRDNSUAUALYNTH TIFDAARDINUNITINRENDU

= oA

¥9991M13 Syn6é AunTuilad fLovuet01s
a9t eoradululidn fifivoy 7.0 samemsdi
Sududensiiivlnvessaalue1ms Syné 81aLin
msmﬂmﬂauLLa3agﬂuguﬁwaﬁlﬂmmmﬁﬂﬂw
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