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Abstract: The effet of sodium fluoride on the determination of acid trehalase activity in baker’s yeast was investigated in this study. The
recombinant baker’syeast stains T L-105(hxt14A) and TL-106(gal24) with deleted genes encoding the hexose transporters were constructed. The
acid trehalase activity, the secretion of neutral trehalase and acid trehalase, the secretion of glucose and trehalose and the uptake of extracellular
glucose of BY6-9a. (parental strain), TL-103(ath1/), TL-104(agtl), TL-105(xt144) and TL-106(gal24) were measured. It was found that
sodium fluoride had less effect on the secretion of neutral trehalase, acid trehalase and trehalose, although it had obvious effect on the assay of
acid trehalase activity . Thus, sodium fluoride was not related to the secretion of intracellular trehalase or trehalose in the assay of acid trehalase
activity. The acid trehalase activity, examined by citrate procedure, of strains TL-105(hxtl44) and TL-106(gal24) a the stationay phase was
17.06% and 300.23% higher than those of the parental strain, respectively. However, the acid trehalase activities of the three strains examined by
citrate and sodium fluoride method showed less difference. Furthermore, the extracellular glucose concentration of strains BY6-9a and
TL-103(ath14) a the exponential phase, which was incubated a 30 ‘C for 30 min with sodium fluoride before the acid trehalase activity was
assayed; was 108.53+1.39 and 30.53+1.02 mg/L in the reaction mixture, respectively. These results indicated that sodium fluoride significantly
affected the uptake of extracellular glucose and led to the secretion of intracellular glucose. Hence, the acid trehalase activity of the strains
treated with sodium fluoride was higher than those without sodium fluoride treatment.
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Table 1 Primers used in the current study
HE] 3B FI( " —3")

HXT14up  ATGACTGCTCAGATTCCGTATGAACATAGCTCGGGATACACAGCTGAAGCTTCGTACGC
HXT14 down CTACTCCGGTTCAAATATTTTATTGATCTCTTGCTCAGCATAGGCCACTAGTGGATCTG
GAL2up  ATGGCAGTTGAGGAGAACAATATGCCTGTTGTTTCACAGCCAGCTGAAGCTTCGTACGC
GAL2down  TTATTCTAGCATGGCCTTGTACCACGGTTTGTCGTCAGCATAGGCCACTAGTGGATCTG
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GAL2-X AAAGCAACTCCTGGATCGTTCG
K-X-BAT TAGGTTGTATTGATGTTGGACGAGT

13 & A B PCRY 3

LA pUGE AdR, 73 lLA HXT14 up A1 HXT14
down. GAL2 up#l GAL2 down A5I#¥#4T PCR #™
1, JMiZME)g: 95 °C 5 min; 94 °C 40s, 55 °C 1
min, 72 °C 1min40s, 7E¥ 29k, 72 °C 10 min. 7~
Y48 PCR = [RISCFRIEL (Solarbio)  [A11AL.

14 WEEE R LRI KRG SR

T REFE AL R P S BRAEVE R, L% 5 f4n i
BAT T RAKK IR FERE, 30 ‘CH5FE 48 h, PCR I
iE, K15 HXT14 A1 GAL2 it [A 6k 2% 28 4% bk
TL-105(hxt14A)F1 TL-106(gal2A) -

15 & ool xd B M e SR A R B vE U DI K A R

e

2 0.1 g BY6-90 Al TL-103(ath1A) £ e HHiE F#iA
SR P T S A vk Ly A 1 2500 1 P
BERETE /15 B 5 AT Tt TS P g DU 72 1)
AP

FERREACINE: BRLE OGRS, BRETA
NaF (50 mmol/L) f¥] 0.84 mL pH 4.75 {1 (50
mmol/L) Zmiir, 30 ‘C{#i& 30 min, FHIIA 0.16
mL 580 mmol/L ffjifE#EHE, 30 °C /s 30 min, 2.0
(12000 r/min, 4 °C, 1 min) , H{ 100 pL EiHHS

65



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.6

100 uL 80 CHI#HVKIES, 80 C/K¥E 5 min fHfik
e b, FMEEBRVEAIN NaF, HAt S5 R UL i
e

A B SR Rk e S
INZEYCREIEE, Aminex HPX-87H thiiAl:, &%
HFE 45 °C, FEIR 65 °C, JishtH 5 mmol/L iR, Yk
0.6 mL/min, 20 uL #EFEE.

BT 71 B (U) 78 SCNRR S B AL BB /K A =
A 1 g AR T R R

WP SR (U [ g) = (B A)<1000xC

WxT

E: B ARG ERTH BEASE, myl; A HR AT
%P A E, myl; CAHRELRMAEMR, L WHEAKRTE,
g; T AR ZEHE, min,
1.6 F 040X bk v T 4R B - B R

00 0.1 g BY6-90 Fa i HHIR B A4, RAFTE BRI
BT HEPES Sl ACEN I 52 R P S5 s /)
[EIES, W0 L P v P R S 7, T AN T
HR VR R A e . o, HEPES SR ENTE
MM pH 7.1 HEPES Zz M BT IRZZ i,  HiAth
LB aEA

Ji P e i R IR ) B0 5E . HEPES 3%
[12]e

HH I e W IR 77 B (U) i S5 B PR 5N
i AH 7], 500 AL 21 I e e s J vk A K

L7 B A A B v S Bl ok 1 v

1Y 0.1 g BY6-90 Fat & VR EAAE, 70l B T8
ANE NaF (50 mmol/L) 1) 0.84 mL pH4.75 #7852 (50
mmol/L) ZZmiid, 30 ‘CHRIE 60 min, 2.0 (5000
r/min, 4 °C,”5min) , BLEJEW 0.42 mL, JIA 0.08
mL 580 mmol/L (1) /FEENE, oAt S IR S a2 Al
A, WUE R it G BTG 20, 8 AL BN R i
T 73Ul 52 .
1.8 FE AR B AE WL HY # e

H 0.1 g BY6-90 FiI TL-104(agtlA)Fa e HE ik,
K F R B A AR 20 SE BRI BB Gl 5 7 RIS
DU IO\ SR 2 R VAR P T 2 i R Pt
WS, 0 58 TR SR 43 FRIEY T

VRS RS =GR, A
S EHE A o

DxE

MRS B (mg/ g T RD = W

66

i2: D A AEEREEIEAE, myl: E MBS, L
W HEAKRTFEZ, g

1.9 & 5 2 A %7 48 - W B9 R

HY 0.1 g BY6-9a 1 TL-103(ath1A) S UG FiiA,
SR AT R A A A0 5 TR 1 Tt Bl /. LA
HIERES . BN SRS o AN BN S ST
WA RES &, (RIS R A BRI DU SE I -
SN I TR A R R B, R R BT R A 4 b
faf=A 8

it PR T B B A 2 R i P v S i
/N W
1.10 4 fb 4 X A0 3 45 U R

HY 0.1 g BY6-9a TL-105(hxt14A) Fi1 TL-106 (gal2A)
FooE B Bk, R IER AT R AN E D e
TR g WA TG 70 A R one T 2] AR ER EIUY) 5
M o
111 # E AL 38

SEIRES 3 IRHCT M, 45 RO EA R
2 HRGR

21 B RERE RS SR

211 R R B SR T

3 MFIH PCR ¥ BRI FRFE R HXT14 F1 GAL2 1y
HIREB, PR R pEE Rk AT, 45 R,
PRI A BN SRS N5 (- D
212 RERMGKALHIIE

M| 2 3 4 5 H

E 1 ‘bR R BRI FIIE
Fig.1 The verification of deletion fragment and transformants
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Fig.2 Effect of sodium fluoride on the assay of acid trehalase
activity
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Fig.3 Effect of sodium fluoride on the secretion of neutral
trehalase
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Fig.4 Effect of sodium fluoride on the secretion of acid trehalase
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Fig.5 Effect of sodium fluoride on the secretion of intracellular
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