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R1. KPR S 19AFS

Table 1. Primers and sequence used in this study

Primer name Primer sequence (5'—3')

PE1 CCGGAATTCCGATGAGATTTCCTTCAA

PE2 CCGGAATTCTTAGTTGATGTAGCTAG

The underlined sequences correspond to the EcoR I restriction
site in P1 and Phyl.

1.3 EFRERIEFREH

LB Fes(g/L): Webk#ys, HEEFR10, Sfk
10, 37 °CHTE. colifi 1557 . WRIN100 pg/mLAY
AN H R R TEARMNIGL,

YPD#5 3R (g/L): ERERY10, BP0, H
ZiPE20, 30 °CHIT°S. cerevisiae 5535 . N
300 pg/mLAYGA18 T 54 FEFE A i i

7R FR i (g/L): HAHE20, BEhRS.5, &
108213, BPREE0.1, S kE50.06, 30 °CHTER
P B 2 PRI IO RT3 95

R IREL . FR1:3 (W/V)R LUK H 285 5
LB TKIRE, WpHZEG6.0, NI = IR alE ) i
(10 U/g). KK ZE9S °C, 42 h, BFEFR
JEpHZE4.5, BIMEE T KUTREMK MR . &
FEZRIRKE, FERJE AR LRE(130 U/g)fIR %
(ZHRTE0.05%) 0
1.4 E4FNAMHE

FA R A AR AR AR R . R R A
PMGK-AG R, A o-BEE R C-uiE 1Y
24 5 7 51) RIS B B 16S rRNA S Jg 4 r
A DLE Y TR pPICOK-PE NHHR , PCRY 15
A5 S IRMPESE, 7 B FHRR S N VIR EcoR 1
fig UIPCR ™ Wy FI K 11 J 7R 2 A pMGK-AG, DNA
A B2 AL 5 AE T4 DNAEREBHEF T 16 °Cid ik
AL, FHALKIAFTRIM109, #4#ERA A pMGK-
AG-PE,
1.5 TAVERE R A K Ak i e

4 TR ] Sac TREYIZEMEAL, s btk
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TV ERE R, AR & A 300 ug/mL G418
FIYPD-H, 30 °CH;i7%48 h, BHMLBREU: L4
B /ADNA, PCRY Bk HMER:ILF .
1.6 BEE WIEH

W 0 1 B 1) BHPE R AL -5 R B iR 43 3 e
10 mL YPD}53E%E, 30 °C, 200 r/mink5332 d,
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T, B E R AT nmo IR I T 75 Y T
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VT 41 R e Y fl pHL, 43 il AEpH
3.0, 3.5, 4.0, 45, 5.0, 55.. 6.0, 6.5, 7.0f1
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7.5, 8.0, 8.5%19.0 (50 mmol/L Tris-HCI/E ApHZZ
MR R, 37 °CIZV30 min, 05 SR s i it it
7.
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g T 1 1) %) 4 M R B RE 5 R TR A
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1. E4HFRKIpMGK-AG-PERHEE
Figure 1. Construction of recombinant plasmid pMGK-AG-PE.
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DNA, DIPEIMIPE2 5 ¥#EATPCREIE , Ffe 1
11268 bpib i ILAHT, LDNAMNFYE N &H
PEFEIMIER R B, DA R B G /A DNA Ry AR
HRPCRANREAS BT F B, 15 ) AL e i g 2 T
Tt A BB B (AR B, ALIKES SR ILIES,

bp

2. EAFRKIpMGK-AG-PERIEGIEL K 5]

Figure 2. Identification of recombinant plasmid
pPMGK-AG-PE by restriction enzyme. Lane 1: PCR
product of sPE gene; lane 2: pMGK-AG/SnaB I; lane 3:
pPMGK-AG-PE/Hind I1I; M: DL15000 DNA marker.

1 2 3 45 M bp

11501
5077
2838
1700

1268 bp 1150

& 3. EREEEEHE (L FHIPCRIGIE

Figure 3. Verification for yeast transformants by PCR.
Lanel-3: PCR products using PE1 and PE2 as primers
and yeast transformants as template; lane 4: PCR
products using PE1 and PE2 as primers and parent S.
cerevisiae as template; lane 5: PCR products using PE1
and PE2 as primers and plasmid pMGK-AG-PE as
template; M: ADNA/Pst I marker.
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Figure 4. Optimal temperature (A) and thermostability
(B) of recombinant pectinesterase displayed on yeast
cell surface.
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Figure 5. Optimal pH (A) and pH stability (B) of recombinant pectinesterase displayed on yeast cell surface.
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Figure 6. Biomass of S. cerevisiae (®), recombinant

yeast PE (A) and S. cerevisiae added pectinesterasein

the fermentation medium (m).
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Figure 7. Glucose and ethanol concentrations of S.
cerevisiae (0,e), recombinant yeast PE(/A\,A) and S.
cerevisiae added pectinesterase in the fermentation
medium (O,m).
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Figure 8. Viscosity changes of S. cerevisiae (o),
recombinant yeast PE (A ) and the control strain
supplemented pectinesterasein the fermentation medium

(w).
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Surface display of pectinesterase on Saccharomyces cerevisiae
for efficient bioethanol production from sweet potato starch
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Xianzhong Chen ™, Yan Xiao ~, Wei Shen ”, You Fan

' Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, Jiangsu Province, China
? School of Biotechnology, Jiangnan University, Wuxi 214122, Jiangsu Province, China

Abstract: [Objective] Bioethanol is a new type of green energy, and predominantly produced currently from starch
such as corn and sweet potato. However, pectin contained in the substrates will increase the viscosity of ethanol
fermentation broth, which will affect the mass transfer and increase the burden of equipment. In this study, we
expressed pectinesterase on the Saccharomyces cerevisiae cell surface and evaluated its effect on fermentation
viscosity decrease. [Methods] Pectinesterase gene was fused with the C-terminal-half region of a-agglutinin and then
inserted into the downstream of the secretion signal gene, to generate a yeast surface-display expression vector
pPMGK-AG-PE, which was then transformed into the industrial S. cerevisiae. [Results] Recombinant yeast strain PE
successfully displayed pectinesterase on the surface of cells with 2.6 U/g wet cells. The recombinant enzyme
performed the maximal activity at 60 °C, pH 5.0, and this enzyme had high activity and stability from pH 4.0 to 5.5. In
the simultaneous saccharification and fermentation of sweet potato, the ethanol production of the PE strain was 95 g/L.
The viscosity of fermentation broth using the PE strain was lower than that of the parent strain, 120 mPa.s compared
to 145 mPa.s after 12 h of fermentation. [Conclusion] Expressing pectinesterase on yeast cells surface decreased

viscosity of fermentation broth, which is beneficial to starch degradation and ethanol production.
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