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Abstract: [Objective] To promote the production of y-aminobutyric acid (GABA) by an
endophytic yeast Wickerhamomyces rabaulensis JT229 isolated from plants in Tibet.
[Methods] The D1/D2 region sequence of 26S rRNA gene was used for strain identification.
Glucose and xylose were tested for GABA production. In addition, stress treatments, including
high temperature and high concentration of ethanol and acetic acid, were investigated to
increase the extracellular production of GABA by the strain. [Results] Wickerhamomyces sp.
JT229 was identified as Wickerhamomyces rabaulensis, which produced GABA using glucose
and xylose, and the GABA production was enhanced under the moderate stress of high
temperature, acetic acid and ethanol. The extracellular production of GABA was 80.07, 67.02
and 104.15 mg/L under the above stress conditions, which were 2.15, 1.85 and 2.87 times those
of the control conditions, respectively, and the intracellular accumulation of GABA was also
detected. Under the conditions of 5 g/L acetic acid and 37 °C, the intracellular ROS level and
cell membrane permeability increased more markedly than those under the control conditions.
Compared with the control group, 3 g/L acetic acid lowered the intracellular ROS level while
enhanced the cell membrane permeability. Under 37 °C, the content of intracellular GABA
dropped. Therefore, we inferred that the increased extracellular production of GABA was
resulted from its increased intracellular secretion. [Conclusion] This is the first time that
endophytic W. rabaulensis was identified. We revealed that W. rabaulensis strain JT229
isolated from Tibet had the potential to produce GABA, and also demonstrated the enhanced
production of GABA under stress treatments. The results facilitated further development and
utilization of yeast strains for production of GABA and GABA-containing products.
Keywords: endophytic yeasts; Wickerhamomyces rabaulensis; y-aminobutyric acid (GABA);
stress treatments; cell membrane permeability
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AT LIRS AP R ol ) 2 28055, BAT -2 30y
PEAU, (B, HRTE A AR E ALY 9 A
153 GABA A7 .
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FRECSY B AFRBE 15 Y A el S 2 R,
DR UL A 0 & e & i GABA. 2 H i 2 28 it
G5 I o H BT SCHER 8 A — S B AT LA L
GABA, {45 5 v Wy va & L BE S5 AE N B 2 Fh R
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FIRAAREA = B, AR Tk GABA Ry~ E 25 (& 24, 20), Witk
FE 30 °C N LAAS[AIVR BE A AT BEFACH B i DUR R UR B B AR M il U 45 1 T i A K T 22
YPD Fl YPX #5573 H1 1) GABA =15 0L, 2% A, IF H AT DA AR E Ak R4 GABA,

WE 2 Fios. WRDVEERCEIER, ARKA P EEICHE 20 (& 2B, 2D), UiBIZERE

2590 28 °C 30.°€ 37°C
1 Wickerhanomyces rabaulensis JT229 fEAE)REZHTHEK
Figure 1 Growth of Wickerhanomyces rabaulensis JT229 under different temperatures. W. rabaulensis JT229
was grown on YPD agar medium at different temperatures for 48 h before being photographed.
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Figure 2 Growth (A, B) and production of GABA (C, D) by Wickerhanomyces rabaulensis JT229 using
glucose or xylose as carbon sources.

http://journals.im.ac.cn/actamicrocn



2614

FAN Tingting et al. | Acta Microbiologica Sinica, 2023, 63(7)

A FHFEF KR D BIABEHTT GABA 771y
W . Besh, 25T R G0 AR ™ GABA
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B 25 °C fEAxt s, BT
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GABA 47752 . 25 R3RW], 7£ 30 °C f1 37 °C
T, WHAERZEMS, JCHEE3T CF, W
ILPAERK (K 3A), BEJLTFAAERKR 37 °C
THEAFIF AN GABA B =4, 1551 80.07 mg/L,
SN IR SR P 37.27 mg/L 8 2.15 15 (18 3C).

25 -
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= Ethanol-3%

20 F* Ethanol-5%
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)
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100 | ‘

50 F

il
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& 3 Wickerhanomyces rabaulensis JT229 7B ZH4 THIE K (A, B)F1 GABA £7(C. D)
Figure 3 Growth (A, B) and production of GABA (C, D) of Wickerhanomyces rabaulensis JT229 under stress

conditions. *: P<0.05; **: P<0.01.
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M T LRI Z 2, FEIINC RN 2%
PFRHT 24 h BPRBEAER, Hh7Edn S gL 21
FIZIET, B4 KEET s W3 gL &
R A TR RRTE 24 h el K o BRRRS TF Z A TR
ZER T OFR, 1E 3% 5% ZBEHE T ] A4
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CTRIFARMORIFH o I B4 LA 57 3 L R aE
I, AR AN 20 BB Y S s | I s LA R R
R R 2 AR Ak, DR AR BE AT GABA 77 i
HRE R T e S BUR AR S 5T,
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FEiE I HLA0 A 32 20 3 R T R 4 i A5
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R, AP T AE GABA FHREEER 3 A4
ZMFTFHIIEN ROS R RIS, 45 5%
WK 4 B, 1RG5 g/L ZEH 37 °C &Ry
ZAMFTE, BN ROS 7KF-Fi 4 M sz Ve 344 B
e, HPdhn 5 g/L 2B TN ROS
JEXT RS TR 9 10.05 £, 20 M ASEE M2 % B 4%
PFTF I 2223.62 fi5 . WIN 3 g/L BRI 2445 %
HEAHAREL, BEPY ROS JKFA T TR, H 2410
A B BT, EXTIRAR 9.80 f%. HIL
AL, B A T IZEERE LY ROS KE = A
— 5 5| TS M O P A A 1
2.4 W. rabaulensis JT229 7£mB &G TR
AR ERRIFR

B THRIMEN GABA LUK Ho A 2 R (14728
RS, Kl T CRRAME RS 2 DA
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8
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=
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4 PBEHET Wickerhanomyces rabaulensis
JT229 BRA ROS FN4AAEARIE 1%

Figure 4 Intercellular ROS and cell membrane
permeability of Wickerhanomyces rabaulensis JT229
under stress conditions. *: P<0.05; **: P<(0.01; **%*:
P<0.001.
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TE LRI T B GABA P42 T A R,

LR XA I L BES T N GABA #4748
5%, GABA TEANARMAE A s HAT o o HE

iR, HIHBGFRIERND, AR RE
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GABA, 3 g/L WMZREFS5X AT RN
GABA & JLT- 20, 43510 1 766.72 mg/g T
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ARSI A R B, DA iR AT

W
<o
=
=]

[ w= Control
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2000

i

4000

3000

0
GABA Glu Ala Arg

Content of intracellular amino acid (mg/g DCW) >
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ABIESE B R B — PR3 2 B P 2 SR S Y
AEH HEER: W. rabaulensis EL& 477 GABA 1%
I, R BZE R EA B A AR I VERE
ABE IR AT 27 4 R A= 1y o v B T 2 B A
e B DY A S 43 B 0 B Rk ELA AT R
BEM AT AR AL ) BRI A T = () i GABA A=
FEIIRET] o ARREFYE R KR &% 5 2R
i, Hoh RS & GRSy, kAT
PLAYER CIEL, Ml A7 1L T 2 FoK g,
AN B A AE 2™ B M P R A9 2B R RR R
FIBO ABAKFSE LI W. rabaulensis JT229 R LA
TECTRIIINE FA " GABA, s & A T4
FEFF /K A AT g A A1) T —SE TR B A

B

=

o 1500
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2 1000 |

o

.B
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<
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g 500 +

E

o I ’_L‘
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% 0 ' . Ill .
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5 BMBEHT Wickerhanomyces rabaulensis JT229 BB A SRR S =
Figure 5 Content of intracellular amino acid of Wickerhanomyces rabaulensis JT229 under stress conditions.
A: The intracellular content of amino acid is higher than 1 000 mg/g DCW. B: The content of amino acid is less

than 1 000 mg/g DCW. *: P<0.05; **: P<0.01.
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AN 2 7EfLSN GABA M4, X
HL P I IE AR 2 o ASBE AR GE T AN R
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