TR A SR IR May 20, 2019, 46(5): 1155-1164
Microbiology China DOI: 10.13344/j.microbiol.china.180446

tongbao@im.ac.cn
http://journals.im.ac.cn/wswxtbcn

EiLS55i1L

Tl B BHE A IR ST R

MEK EER HEEY R4 KTE"
UL A TR TR AR SRS TR S 214122
2 VTR TR TABUERBRIC L TR R 214122

W F: TLBFAHARTTRTFENUTRLTE LB, 0. B BRFEALEH, AMEAL
#7116 69 5T B A TR LR AL ERIR R, MR T AN AR A 24 5 KRR A JRAH A AR R
REGE BB ARME R IE., KRR B R P BEE. KT %FRBRtwalea i, K
WAIRE R ZHH IR AE N A KRR AL B AL, TR L BAT LI P, AL RET BEE.
BEAAF TS B mL A KRG EE, FMRNRES . 5FRKFF7 @A L T AL BEE A
BB R IR EBAPE MRH LEAE AR

K. TAREEE, RMAFRE, REREE, LS

Research progress in stress tolerance of industrial yeasts
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Abstract: Biomass resources, such as lignocellulose fermentation by industrial yeasts to produce various
compounds including alcohol, ketone, aldehyde, and so on, contribute to solving non-renewable energy
crisis. Thereinto, abundance and low price lignocellulose fermentation and environmentally friendly and
energy efficient high gravity fermentation have attracted a lot of attention. However, inhibition of cell
growth and metabolism by toxic compounds formed during pretreatment of lignocellulose, high
concentration of substrate and product, osmotic stress, and elevating temperature, is a bottleneck problem
in the fermentation industry. Here, we introduce the effect of osmolarity, temperature, and toxic
compounds on cell growth, and review recent advances in stress tolerance mechanisms of industrial yeasts
for these harmful factors at intracellular homeostasis, molecular level and so on.
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Figure 1  Stress tolerance mechanisms of Candida glycerinogens upon exposition to osmolarity!®!%1415
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Table 1 Genes and tolerance mechanisms in response to high temperature, acetic acid and furan aldehyde inhibitors

(73 HE YERIBL E = BTN
Strains Genes Functional mechanisms References
P
Tolerance mechanisms in response to
heat
TG i £ dfgs DFG5 Bl2R 34 21 il #te e [20]
Saccharomyces cerevisiae Deletion of DFG5 enhancing the thermal stability of cells
w0 v Ak B msn2 TAE R BT R AH DI (R Y R 1 [21]
Kluyveromyces marxianus Regulating expression of lipid metabolism-related genes
TGP e cyrl I EIE S IERFAME S [22]
S. cerevisiae Mediating of sensing and transmitting nutrient signals
TR e £ fmp21 Z: 55 4 3 e o [23]
S cerevisiae Involving in response to heat stress
7B 22 P dip5 Z: 5 ARV P DR [24]
C. glycerinogenes Involving in accumulation of compatible solutes
7B 22 P gpd Z: 5 A Hh AR R [24]
C. glycerinogenes Involving in glycerol accumulation
7B 22 P ino4 Z: 5 JEhR B Gkt [24]
C. glycerinogenes Involving in membrane lipid metabolism
i 22 rpalo0 AT A A LA [24]
C. glycerinogenes Ribosomal function related gene
LIRS
Tolerance mechanisms in response to
acetic acid
TR e £ pep3 0 20 R R T FR AR V-ATP B3 1t [25]
S cerevisiae Increasing vacuolar surface area and V-ATPase activity
TR e £ cox20 (RN (A28 C Rk [26]
S cerevisiae Facilitating cytochrome C release
TR e £ acs2 /D N S RRAR AR 2R [27]
S. cerevisiae Decreasing accumulation of acetic acid
TGS it £ pdr12 U/ BN L BRAR AR 5 [28]
S cerevisiae Decreasing accumulation of acetic acid
TR P £ ady2 ADY2 2R 9/ 4 L N 2 R 1R [29]
S cerevisiae Deletion of ADY2 decreasing accumulation of acetic acid
TR e £ haal SR SR TS5 80% RN AL iy % 5% [30]
S. cerevisiae Involving in the activation of 80% of the acetic acid-responsive genes
TG e £ yro2 Haalp B [31-32]
S cerevisiae Target gene of Haalp
T2 hrkL % 0528 1 R AR P e R e 2 [33]
S cerevisiae Involving in phosphorylation of transport-related proteins to regulate
membrane transport
TP e £ whi2 L4y Psrl 4100 Whi2-Psrl TR A4 (34]
S cerevisiae Forming a functional complex Whi2-Psr in combination with Psrl
7 H MR 22 B haal Z 54 2 12 F 0 g [35]
C. glycerinogenes Involving in response to acetic acid stress
(#40)
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Tolerance mechanisms in response to
furan aldehyde inhibitors

(BEE 1)

TG e £ idh1 2 5 M I it [36]
S cerevisiae Involving in furfural degradation
IR I B dicl T AN A SR R R, I SEORE I [36]
S cerevisiae Regulating limiting flux for cell growth and facilitating furfural degradation
TR T B adh7 Z 50 . HMF PEfig [37]
S cerevisiae Involving in furfural and HMF degradation
TIPS 1 gre2 Z: SRR R [38]
S cerevisiae Involving in furfural degradation
TIPS ¥ YKLO7IW 45 SDRs IS5, 25 MemEre i [39]
S cerevisiae Encoding a short-chain dehydrogenase/reductase and involving in

furfural degradation
TR T B YNL134C 45 NADH-HM B IE A, 25 M e i [40]
S cerevisiae Encoding a NADH-dependent aldehyde reductase and involving in

furfural degradation
3] Eas YLLOS6C  %ifth SDRs Eif )5, 2 5HRE . HMF [ [41]
S cerevisiae Encoding a short-chain dehydrogenase/reductase and involving in

furfural and HMF degradation
IR I B yapl Z: 5 Z2 P IR N SR, RO AR DGR i 2 1 gk [42]
S cerevisiae Involving in transcriptional regulation of various aldehyde reductases

and activating expression of related transporters
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