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Cryophilic yeasts of the genera Mrakia and Mrakiella have been found in the Arctic, Siberia, Alaska, Alps, Apennines,
Patagonia and Antarctica. di Menna (1966) reported that the genus Mrakia accounts for about 24% of the culturable yeasts in
Antarctic soil. Moreover, we previously reported that Mrakia spp. constitute about 35% of the culturable fungi isolated from
lake sediments and soils of East Antarctica (Tsuji et al. 2013a). These reports suggest that Mrakia spp. are the dominant
culturable fungi in East Antarctica and are well-adapted to the environment of the Skarvsnes ice-free area.

Relatively, little is known about the ethanolic fermentation in basidiomycetous yeasts. Fermentative ability has been
reported for Mrakiella spp. (Jones and Slooff 1966), Xanthophyllomyces spp. (Fell et al. 2011), and Bandoniozyma spp.
(Valente et al. 2012). Seven Mrakia species are known M. frigida, M. gelida, M. stokesii, M. nivalis, M. psychrophila, M.
robertii, and M. blollopis (Thomas-Hall et al. 2010). Species in this basidiomycetous yeast genus are known for their ability to
ferment sugars, and all can ferment glucose and sucrose. Sinclair and Stokes (1965) also noted that, at 10-15 °C, M. frigida
CBS 5917 is a more efficient sugar fermenter than conventional yeast strains of Sacchromyces cerevisiae. More recently,
Thomass-Hall et al. (2010) reported on homemade beers produced by Mrakia species native to Antarctica. M. frigida, M.
blollopis, M. gelida, and M. robertii were tested for ethanol fermentation in a home brewing kit at 6 °C. All four of these
strains fermented sucrose, but their sucrose to ethanol conversion was incomplete and cell growth ceased when the ethanol
levels exceeded 2% (v/v). Previously we investigated M. blollopis SK-4 generated over 45 g/ ethanol from 120 g/ of glucose
at 10 °C (Tsuji et al. 2013Db).

Although ethanol fermentation by members of the genus Mrakia has been investigated previously, the relationship
between ethanol productivity and ethanol tolerance of Mrakia spp. remains uncertain. The present study investigated this
relationship, and assessed the fermentation capacity of Mrakia spp. isolated from the Skarvsnes ice-free area.

U VEREREOD Mrakia JETH & Mrakia J&HE O ARTERE Tod D Mrakiella J& T I ALAIRC B 7 &R R Ok %
TRAKIRERBE D S STy, di Menna (196 1)1 FafR A 20D 580 & 43 Bl U 7- 5538 I REZR FE DK 24% 73
Mrakia JBHET- > T L@ LT 5, Fio, Fa Il ZMEFEH)E L O R A 77 /v T AR ZAGEEIEH 6 7B L 72 R53%
AIREZR DM, EIZ 35%7DY Mrakia JEE TH® B TW e & LTV 5 (Tsuji et al. 2013a) .

HYEHIZNETIZELBAMESNLTVDIN, ZORNTF ) —AEEEZR > TV ERESNLTND
DX Mrakia J&THE OMIZ Mrakiella J&H (Jones and Slooff 1966), Xanthophyllomyces J&# (Fell et al. 2011),
Bandoniozyma J&H (Valente etal. 2012)D A T 5, ZAVE TIZ Mrakia BEIX M. frigida. M. gelida. M. stokesii.
M. nivalis. M. psychrophila. M. robertii. M. blollopis (Thomas-Hall et al. 2010)® 7 FEINFRH I N TEY, b4
TORETTZH ) —NWHEEREZ > T D E M SN T %, Sinclair & Stokes (1965)1% Mrakia J& & DO H121% 10°C
~ 15 COMBIRIZIBNT, — A7 EERE & L THEI B AL TU D Saccharomyces cerevisiae & V) & F&FER = D B VMEDMT
FET B LEHREL TS, LAL, Thomas-Hall ©(2010)iXF D> & 708k U7z Mrakia J&1# % > CE— V&2 E-o i
B, =¥ ) —NBEDR 2%V EBZTIZSDITEN o7 LHE L TWBEN, Frxld Mrakia JBE O I3 O REERE
RO TR T 2 2 L 2 WE LT % (Tsuji et al. 2013b),

L22U. Mrakia JRE DT 5 ) — VREBERRIZOWTOFRITIMR I TH L Z b RFETIEA I LT AR
AEAEIRD BT\ Mrakia JERF &2 0BEL . £ O X ) — VIRBFREA T2 th, =& ) — VR & =% ) — )Lt
PEDORRHEMEIZ O T HRDZ & & LT,


https://core.ac.uk/display/51491397?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

References

1. M. Tsuji et al., Cold adaptation of fungi obtained from soil and lake sediment in the Skarvsnes ice - free area, East
Antarctica, FEMS Microbiology Letters, 346, pp. 121-130, 2013a.

2. M. Tsuji et al., Direct ethanol fermentation from lignocellulosic biomass by Antarctic Basidiomycetous yeast Mrakia
blollopis under a low temperature condition. Cryobiology, 67, pp. 241-243, 2013b.

3. M. Tsuji et al., Ethanol productivity of cryophilic basidiomycetous yeast Mrakia spp. correlates with ethanol tolerance.
Mycoscience, in press, 2015.



