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Low temperature and alcohol tolerance traits of the
recombinant yeast with Sasussured involucrata Kar. et Kir
de-saturase sikSAD
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Abstract: According to the sequence of sikSAD gene from GenBank, we cloned sikSAD gene from
Sasussured involucrata Kar. et Kir though RT-PCR, and constructed the recombinant E. coli/Yeast shut-
tle vector pYES2-s5ikSAD. Then it was transformed into S288C yeast by electroportion method, PCR
and SDS-PAGE analysis indicated that sikSAD had been integrated into the genome. That the recombi-
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nant vector had been transformed into yeast. Finally, we made preliminary analysis on the resistance

and analysis of variance under low temperature stress and ethanol tolerance. The results suggest that the

recombinant yeast pYES2-sikSAD can not only survive in low temperature but also grow well at 28 °C

in the experiment of low temperature stress, the percentage of oleic acid have obvious change. In the

experiment of ethanol tolerance, the recombinant yeast pYES2-sikSAD can tolerant certain concentra-

tion of ethanol, also the ability of tolerance increased more than 10 percentage compared with

non-transformed yeast. The above testify that the recombinant yeast pYES2-sikSAD have more toler-

ance and excellent activity and growth advantage under the low temperature and high ethanol. This ex-

periment using molecular technology to reconstruct yeast which can provide the basement for producing

Saccharomyces cerevisiae with higher quality in industry.
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) 2545 (PYES2-sikSAD H 2 Tk ) L Je— 4 K/
96 000 bp HI5H (pYES2) (K 3), 53R Z 155
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T HULALRERE S288C, AR STt 5 [ W0t i B IR e
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YRR L35 FITCTE h A 45.02 kD A2 45 AR 4%
W, AT sikSAD B 7EEERE R IEH £k
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1197

1 pGM-T-sikSAD PCR £

Fig. 1
¥ M: Marker IIT; 1-7: pGM-T-sikSAD; 8: 1% H.
Note: M: Marker III; 1-7: pGM-T-sikSAD; 8: Negative control.

bp M I 2 3 4 5 6 1 8 bp

1197

2 pYES2-sikSAD KAV H/BEE FRFRIZHKMAKD
PCR FIBE Y]

Fig. 2 PCR and restriction enzyme digestion of the recom-
binant pYES2-sikSAD

TE: M: Marker IIT; 1: BPESTHR; 2-4: PCR 7=#); 50 RN IR
6-8: JFUREED].

Note: M: Marker III; 1: negative control; 2—4: PCR product of
sikSAD; 5: pYES2-sikSAD plasmid; 6—8: The digestion of
pYES2-5ikSAD plasmid.
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PCR identification of pGM-T-sikSAD

3 PpYES2-sikSAD BRI K ZH A BT &N
Fig. 3 Restriction enzyme Nhe I digestion of the recombi-
nant pYES2-sikSAD and pYES2

1 M: Marker 11I; 1: pYES2 £ ALREFYI; 2-3: pYES2-sikSAD T
O TR 2 PEAL T B,

Note: M: Marker III; 1: pYES2 plasmid; 2—3: pYES2-sikSAD plasmid.
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B4 HEFEESPCRETE
Fig. 4 PCR detection of the transgenic yeast
#: M: Marker ITT; 1: PCR FI:X 8 2: pYES2 25 #R AKX 18 3: sikSAD BHYEXS HR; 4—6: %% pYES2-sikSAD Ky S288C FE £},
Note: M: Marker III; 1: Negative control; 2: pYES2 plasmid; 3: sikSAD plamid control; 4—6: pYES2-sikSAD transgenic yeast of S288C.

kD M 1 2 3 4 S5 6 7 8 9 kD

B 5 pYES2-sikSAD ERE BIRENERFHIT SDS B k4G
Fig. 5 SDS-PAGE analysises of transgenic yeast

T M: B Y Marker 1T; 1,2: pYES2 28 8¢ £F 175 3-5: pYES2-sikSAD T4 BEt: 3%, 6: pYES2 28 8B ILIE; 7-9: pYES2-5ikSAD

LA BERFTE.

Note: M: Protein marker II; 1-2: pYES2 transgenic yeast; 3—5: pYES2-sikSAD transgenic yeast; 6: Sedimentation of pYES2 transgenic yeast;

7-9: Sedimentation of pYES2-sikSAD transgenic yeast.

Up

Down

Bl 6 % pYES2-sikSAD KA H/B B R REBIAFEE pYES2 KB H/BEESFRREHAESH 28 °C TRIEFHF
Fig. 6 Growth of pYES2- sikSAD and pYES2 recombinant in 28 °C
H: b §% pYES2-sikSAD KIGHAT T /MERE SR F R BRI BERE; T 5% pYBS2 KIGHT /B Rk 27 18 3635 25 AR R B .
Note: Up: pYES2-5ikSAD transgenic yeast; Down: pYES2 transgenic yeast.
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M sikSAD FER WEEREFIE pYES2 25 #AR M BELE,
TEA M A TE M LR B 25 . § sikSAD
JE A A P R B L pYES2 2% 2K Al I BRI R 5,
ARIRELF . 20 °C. K55 24 h GBS A ECE
Y EERHARRUN, AW EERERE AR E
A, ATERAE T — B P (8 7). T 10 °C 3 &
25, ¥ sikSAD FEH (W EERE RIS pYES2 25 ik
MR A, T 28 °C IRE B35 24 h )T,
N RS S I N B e S D T

Up

Down

Up

Down

P eSS R AR SR R D 1 HL A KRR oS R
BEAR IR T B0 2 2 E AR (] 8), 7E 4 °C & 3-4
)G, EABEAEERA LRGN, B4 iy
B o TS R E X P AR T E 4 e e R e M
(K 9).

W R B TR I FH IR AL S5, A5 2R R (14 B
M2 H R, SR (o o A TR RE G 1 IR I R 4,
& 10 A1, K 28 °C. 20 °C. 10 °C. 4 °C AR5,
5% sikSAD FEDH ) REREFEE pYES2 28 4R AR I BERE 1Y
HERR . WORERR . BERRIR . MR & BAnEA:
fh o AR, AR R 1 B B B T ARRE,
JRIR 5 i W WA T hrAl, ASHR AR I R il R 1) 7 it
W 5L 3 A AR AR T A, R L T B 4 B I R v R
T TN IREERE, JUIORTE 20 °C ), EAFEREIIAR
5 P 5 35 B e K AEL

B 7 % pYES2-sikSAD KIF#TE/BEE FRFTIAHIKFGE pYES2 XA E/ BB FHRERIE
HIREZ R AY 20 °C KIEM Z iR T
Fig. 7 Growth of pYES2-sikSAD and pYES2 recombinant in 20 °C
TE: I % pYES2-5ikSAD KIGHT Wl /MER: SE R R BRI BERE; T2 5% pYES2 KIGHT Wi /BER: 5E R 3R IK 28 HAR I EERE. A: 20 °C 24 h £

%5 B: BERHEA.

Note: Up: pYES2-5ikSAD transgenic yeast; Down: pYES2 transgenic yeast. A: 20 °C 24 h; B: Configuration of transgenic yeast.
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Up

Down

Up

Down

B8 %% pYES2-sikSAD XEAHTE/B B SR RIZHATLE pYES2 XBHE/BE TR RIEHAEEEH 10 °C R ZHiRE
Fig. 8 Growth of pYES2-sikSAD and pYES2 recombinant in 10 °C
TE: b %% pYES2-sikSAD KIAFF B/ F R IR MIRAIBERE, T % pYES2 KA /B R R A S SRR BEEE. Ar 10 °C 1L At

7%, B: 28 °C R K5 3% 24 h; C:EEHHIE .
Note: Up: pYES2-5ikSAD transgenic yeast; Down: pYES2 transgenic yeast. A: 10 °C 12 h; B: 28 °C 24 h; C: Configuration of transgenic

yeast.

B9 & pYES2-sikSAD KIF#F /BB R RIA AT pYES2 KT E/BEE TR FAHAET 4 °C [KEMSHRE
Fig. 9 Growth of pYES2-s5ikSAD and pYES2 recombinant in 4 °C
T b 5% pYES2-sikSAD KIGFF#/WE R SR FGKBARRIERE, T2 5% pYES2 I FF B/ 1) 57 3R 1A 25 BAK A E B A: 4 °C 3-4 JA]; B:

28 °C i IR Hi .
Note: Up: pYES2-5ikSAD transgenic yeast; Down: pYES2 transgenic yeast. A: 4 °C 3—4 w; B: 28 °C 12 h.
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pYES2- pYES2-

pYES2-

pYES2 and pYES2-5ikSAD in different temperature

El 10 %% pYES2-sikSAD XIA#TE/B B FRFAHKINKE pYES2 KT E/B B FRIE
HiAEELEMBREMERS ENH
Fig. 10 Analysis fatty acid contents of pYES2-sikSAD and pYES2 recombinant in different temperature

2.5 pYES2-sikSAD ELAF B EFEM B A
DR GET D
2.5.1 pYES2-sikSAD EHE B3 EEMIE MM
YA R IR b B o 2 T R RN s A 2
MR ECRG, BRI TEH 0. 5%.
10%. 15%. 20%il K% /& SD-URA Kig sk, &%
i34 EE, 28 °C {535 4-5 h, J5i& A T SD-URA
SRR |, 28 °C i I 5%

Ve RO e B —4l, A 1R L B E

B 11
Fig. 11

h, % sikSAD FEDR W BEREE & 0-20% K B2 1P A
kT A, HRBUAR M r s, EE 20%H0T
A de £k, ik pYES2 25 # ik Wbk R AE 0-10%
ARG T AT AT o U B A R TP 1 it 52 1
A TARKAHRE S .
2.5.2 pYES2-sikSAD E:HE B3 ERFEHIEB ST
ST KRS FRILE T AU AR R gk, Ak 1
SREEVEIT

M2 1 R 12 AT LUE ), % pYES2 25 £ AR FE R

3 pYES2 KT E/EE B 51 KA B KB BLFI%E pYES2-sikSAD KAHTB/B B 8 KA AR BB Z 41

Transgenic yeast lines under different alcohol stresses landscape orientation

M A: ¥ pYES2 KRIGHF H /B bk TR IR S BRI BERE; B: %% pYES2-sikSAD RIGHAT /B F R R R B BB RS M R IR J9 0.

5%. 10%. 15%7F1 20%.

Note: A: pYES2 transgenic yeast; B: pYES2-s5ikSAD transgenic yeast. Alcohol level: 0, 5%, 10%, 15% and 20%.
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Data processing of transgenic yeast lines under different alcohol stress landscape orientation

ARV B pYES2 E

pYES2-sikSAD H A%

pYES2 % H (1) PYES2-5ikSAD %t H (1)

Diameter of

Alcohol concentration (%) Diameter of pYES2 (cm) pYES2-sikSAD (cm) Number of pYES2 Number of pYES2-sikSAD
0 0.05 0.03 & &
5 0.14 0.05 * *
10 0.28 0.11 59 &
15 0 0.22 0 268
20 0 0.36 0 72

% RN B2, H AR

Note: *: The yeast extend all over the culture medium.

z wpYES2-5ikSAD 1
< 05 1 apYES2-sikSAD 2
S 04 | =pYES2-sikSAD3
£ o3}

el

? 02

< 01 r

©

0 5

10
Alcohol concentration (%)

12 FREFRETEEEEML

Fig. 12 The diameter of yeast in different alcohol stress
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3 e
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oy, (A H AT B RS T sikSAD SR HEFT
B L PR T B AIF 9 1) S 401 o ) el R e TP
it 52 S50 rf, AP 3 B M L S R R B O A
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