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Transcriptome Analysis of Torulopsis glabrata Under Hyperosmotic Stress
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Abstract: Gene expression profiles of Torulopsis glabrata at different osmolarity (860,1 765,2 603
mOs mol/kg and 3 324 mOs mol/kg) were investigated by microarray. Significantly upregulated
genes were mainly involved in regulation of cell wall,cell membrane and pheromone —regulated
membrane proteins. The genes in central metabolic pathway,such as glycolysis,Krebs cycle and
oxidative phosphorylation pathway,were mainly upregulated,especially the genes associated with
ATP or NADH formation. Futhermore,the genes associated with potential key compatible solutes,
such as proline,arginine and glutamate synthesis pathway were upregulated,and urea carboxylase

which involved in arginine catabolism was drasticly downregulated to only about 1/100.
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Fig. 1 GO functional enrichment analysis of differentially expressed genes
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Table 1 Differential expression genes in EMP pathway
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T W R I3 a8 ) SR A T R B B, 6B TR 7 24
IS S ) 5 P A A, i R R AR B RO Tl 1% il
4k PR 3 TR T w8 98 25 B W B Ak 7R A i e
AT R K- EE =2 B T iy A — s
PR S K B4R e, T RE -5 5 U 8 A A PRV TR
B R A R
26 SHUBRUEFRHNEBRRAE

AR AL R A A B IR R e A A A i
A2 CO, FIOKIFRETL R AL 72, PR A9 4R

b, RIS 5 N AN M R A Y R EOR R, SR 4 BF
N SRR R b R AR B SRR R R S B A 26
AN FERTE =8 550 T oK, o  H iz
ATP Bt () 5% s K38 10 %5 2L L 28 Ae e R i 3%
WA BT 2, 2808 5 R IR R A B, AR
B R4 (1 765 mOs mol/kg) M el 31 755 15 46 18
(3 324 mOs mol/kg )% 5% b I i B 5 Ty s oK F-
T 9 8 A4~ & KW NADH i A B (NADH

dehydrogenase) . 3% H1 MR it & M 2% i & B
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(succinate dehydrogenase iron—sulfur protein) . 3%
P [ S B 5 2R 2R [ I P L (succinate dehydrogenase
flavoprotein subunit) . ffi B Q- 41/l {4 % C if J5i i
4 Mg 4 2 C1 (ubiquinol —cytochrome ¢ reductase
cytochrome c1 subunit) , V=2 H*~ATP Jif§ ¥ 3 1(V-
type H'—transporting ATPase subunit 1), F-% H*-
ATP fiff W3 A (F-type H*~ATPase subunit delta) .
F-% H*-ATP i £ 8 Z fURAH X EH AT (F-type

H*-~ATPase oligomycin sensitivity conferral protein ) F/l
F-# H—ATP [ W5 h (F-type H*=ATPase subunit
h)  TER S B AR B SRR R BRI O, AT
AE Y BP9 2R AR il B 48 RNA % SR i Y
WS B G AT T AR BN R sk, B,
BIRERERW] i hin Bk B T A R L
0 e DR S K- B B v, LS i [N 7 Al i 15 92
AT B o mi 2 B R

x4 SEUBRURENERREER

Table 4 Differential expression genes of oxidative phosphorylation

NADH Jii &8 o/p WA A1k 1
NADH fiit (it
R Ot S K G 2R

11 B FATR I Sl 2k 2 1
TR B TR M S0 5 2R 4 1
W Q-4 5 R C i S B AZ 0 L 1
i Q-40MI 5 K C 3 JFEEA% O 7 3 2
Al Q-2 (5 3R C i S 2 7
S Q-2 (5 3 C i SR I3 9
111 T Q—4H M €38 C IA i i Rt Y
A Q-4 (5 3 C i JFEE 3 8
Hi A Q-4 (4 K C i 5 WAL 10
M Q-2 (0 R C b R0 (1 2 C1
20 it £, 3% AL AL Al T Vib
MR C AR A VI
MR C AL IV
F-2 H*—ATP fifi I 3 &
F-%1 H*—ATP [iff I F £
V-Z! H*-ATP fiff 17 5 B
V-2 H—ATP [ W 3
F-2 H—ATP Jiff i 3 A
V-2 H*—ATP il iV 3% F
V-2 H*~ATP [ 16kDa .5
V-3 H—ATP [ I 3
F-7 H*—ATP i 55 %5 2 fUSAH C & 1
F-# H*—ATP Jifi I 3£ b
F-# H*—ATP fifi I 3£ h
F-2 H*—ATP i i &
V-2 H—ATP fiff 21kDa # 1 I Jit W 3
V-2 H—ATP [ifi I 3£ D
F-2 H—ATP Jif I 5 o
F-# H*—ATP Jifi I 2 d
F-%! H—ATP [if§ . 3 o
H#%i2 ATP fify

I

VI

1.06 242 1 -1.08
1.57 2281 -3.77 4
-1.56 -1.73 -3.83
2031 1.56 1.18
-1.89 2811 2911
1.98 2211 1.16
2251 3311 1.48
3.66 t 4.56 1 2581
2451 1.66 1.69
2231 1.56 -1.05
2411 1.37 135
2.36 1 2.56 1 3281
-1.12 -131 -2.82 ]
2.08 1 2.00 1.61
2.09 2411 1.86
3.94 1 5.74 1 257 1
2131 2221 2.63 1
2111 1.79 1.34
236 1 1.65 -1.22
2751 2281 —4.46 |
-1.11 -1.02 2021
175 2.33 1 3.96 1
2.04 1 254 1 -1.02
2.00 291t 1.99
-1.10 -1.29 278
1.72 2.03 1 -1.06
-1.16 -1.52 2171
1.90 2.07 1.05
1.18 225t -1.20
1.41 2.18 1.11
3.78 3521 2.16 1
2631 1.94 1.27
2231 1.53 -1.10
25.25 1 30.19 1 17.80 1

H:*A 1 765 mOs mol/kg; B 2 603 mOs mol/kg;C 3 324 mOs mol/kg; CK 860 mOs mol/kg; t i ; I T
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M5, mBWaxt T. glabrata () HOG-MAPK {555
HRmrgm AR, W2k ANRES T
glabrata {55 % T35 18 1 3L PR s 5% 3K 50198 2 i 1
TEREIE T. glabrata % ik A5 55 /046 D0 380 H- b A= i)
SRR, XWERW T, glabrata V] e 1EH A
VX 15 ¥ W 3E A AL

AR
MAPK
-1.98
-3.22
-1.66

+p
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3 HOG-MAPK 1= 5 i&# i
Fig. 3 HOG-MAPK signaling pathway. Dark gray :upregulated ; Light gray : downregulated
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VL b, 3R WA 38 0 1) 55 1R TS R 43 i e 1 T
B H TR SR AR 5 & AR ML S i s
R AE G SRS hR] DL IR SRR R A R 1
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Table 5 Changes in genes expression of amino acids metabolic pathway

CAGLO0J07062¢g -1.27 1.10
CAGLOM05533g -406.98 | ~112.66 }
CAGLOMO04499¢g 5.54 1 6.45 1
CAGLOK05357g -2251 -2.66 |
CAGLOI10791g 3241 -1.72
CAGLO0J03124g 241t 378t
CAGLOB01507g 2.07 1 -1.06
CAGLOD03982g -1.51 1.48
CAGLOL01089g 1.01 -1.36
CAGLOG05698g 2.59 1 2521
CAGLODO00176g -1.95 -1.12
CAGLO0I08283g 1.10 -1.66

1.26 i 2 R Tt
-344.26 | RZ R AT

1.66 I 2 R I
-1.68 A S & B
-1.25 5 G R 2 T
1.62 N— 2 i 3 —y— 45 52 T W 1 3 J5
1.84 O 2 SR R B
-1.14 1N I R —5— 22 1% i, L ity
-1.43 B R A

1.20 & AR A
-1.26 A & TR I S

1.54 M 55 W — 5 — 22 1% Tk 3 J5

%A 1765 mOs mol/kg; B 2 603 mOs mol/kg;C 3 324 mOs mol/kg; CK 860 mOs mol/kg; T Lid; | i
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