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Abstract: The recombined vector pUC-PEBBK was constructed based on the pUC-19

Technology, Ti
¢ base plasmid, which seclected PGK as the
promoter and Egfp of the encodingenhanced green fluorescent protein as the reporter gene in this study. The recombinant cassette
BATs-PGKp-Egfp-PGKt-KanMX-BATx was amplified by PCR,which was homologous recombination with Saccharomyces cerevisiae haploid
AY15-05 in order to construct the haploid recombinant o:5-P K. The expression of Egfp in Saccharomyces cerevisiae was detected using

t the recombinant RFU of Egfp in the haploid recombinant a5-PEBBK

fluorescence microplateand fluorescence microplate. It w
was 523, which was 10.0 fold higher than the parental. ith RFU 53. It was concluded that the Egfp could be correctly expressed in
Saccharomyces cerevisiae AY15-05 _under the control o K ﬁromoter. BSM1 was selected as the optimal medium for reducing the
interference on fluorescence signal by the optimization of medium. The effects of inoculation quantity and time on Egfp fluorescence expression
and microorganism growth were investigated. The optimal culture conditions were 40 pL of inoculation and 36 h of incubation time. The

establishment of high efficient sensitive high=throughput screening method provides a good foundation for the selection of subsequent series

of expression intensity promote
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1.1.1

%@a S, (R BF TV EERE AY15 1 o
R AR AOL KW E B (Escherichia coli) DH5a+
PyEGFP3 Jiifi./PAXSK Jiifi. pUC-PIAK Jiifi, LA
I R R S R T TV A AR ) R S = AR
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1.1.2 BHREFER

YEPD £5773: Hi%iHE 2%, |AM 2%, BEHR
1%, pH HAR, 115 CrmEZ815 K 20 min. [k
R AR I T AN 2%B8 5k -

LB 5983 BERAM 1%, BERHZH 0.5%, NaCl

1%, pH B, 115 CrEkz& KR 20 min. [F455
FrFETEANIN 2%35 8K -

MD }55%3E: YNB 134 g/L, “E% 0.4 mg/L,
Hi%HE 20 g/L, pH 6.0, 115 °C, 0.1 MPa K% 30 min.

SD 159%4E: YNB 0.67%, Hi#i## 2%, pH 6.0,
115 °C, 0.1 MPa K[ 30 min.

BMD £57%3E: 1M K,HPO, (pH 6.0) 100 mL/L,
YNB 13.4 g/L, 4:4)% 0.4 mg/L, Hi%i## 20 g/L, pH 6.0,
115 “C. 0.1 MPa ‘K4 30 min. | 4

BMDY #57%%: 1M K,HPO, (pH 6.0)-100 mL/L,
YNB 13.4 g/L, 4% 0.4mg/L,” #%H% 20 g/L, B
BEZH 10 g/L. pH 6.0, 115 “C+.0.1/ MPaK# 30-min.

BSMI 15573 CaS040.46 g/L,
K>S0, 9.1 g/L, MgS
HiHE 20 /Ly pH 6.0,

R IGRPTMI: CuS0,-5H,0 6 g/L, K1 0.08 g/L,
MR 02 g/ls MnSO4H,0 3 g/L, FeSO,7H,0 65
g/ls, ZnSO,7TH,020'g/L, CoCly-6H,0 0.5 g/L, H3BO;

02 g/L.
PBS %w KH,P0,0.27 g/L, Na,HPO, 1.42
, NaCl8 g/L;, KC102 g/L. LB F/KERE 1L,
FIHACYNaOH i pH 7.4, 4 CUKFEIRAE.

1 mol/L BSTREETA: HERGFREN 6.6 g BEIREEIA T
80 mL Z& /K, HE 22 100 mL, REAEER B L 121 °C
T EZEVKH 15 min, 4 CUKFEIRE
113 BghAE XA

P B 5k [R] 2R i B0 4 A B b £ B ) & B
Solarbio A]; [REITENVIEG. T4 DNA ZEHR. Plu
DNA EAHGH DNTP W HEAY TR OE) AR
il PCR F=IRIGRFE (Cycle Pure Kit) THWH
Omega A,

12 E5&%

M200PRO BUEHAL 2 DyReRehr{: it HEH
FRAF]; BXS3F B8 i : HAX OLYMPUS &4t
BN G T UVmini-1240: Sy ES (TRMD
AMRAT: F0199 Y 48 FLANAEREFA: £[E Coring
AF]; F0199 Y 96 fLAEGFRR: 3E[E Coring AF].
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TG, BEIAL S DL RIZRbRE
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Table 1 Primers used in the current study

HE7 B4 F31(5'—3") B .
EGFP-Ul TGCAGGCGCGCCAATCCCCGCGGATGAGTAAAGGAGAAGAACTTTTCACTG BssHII
EGFP-U2 GGCGCGCCAATCCCCGCGGATGAGTAAAGGAGAAGAACTTTTCACTG Sacll
EGFP-DI TGCAG TTATTTGTAGAGCTCATCCATGCCATGT
EGFP-D2 GTTATTTGTAGAGCTCATCCATGCCATGT

PA-Ul TGCAGCTCGAGGGATCTGCGATAGATC

PA-U2 GCTCGAGGGATCTGCGATAGATC y
PA-DI TGCAGAAAACTCGTGGAGATGCTTTCC

PA-D2 GAAAACTCGTGGAGATGCTTTCC

PGKp-U TTGGCGCGCTCTAACTGATCTATCCAAAACT HII
PGKp-D TCCCCGCGGGTTTTATATTTGTTGTAAAAAG cll
PGKt-U AAATATGCGGCCGCCTCGAGGGATCTGCGATAGA Notl
PGKt-D CTAGTCTAGATAACGAACGCAGAATTTTCGAGT A

BAT-U AACATCTTCGAACGTGAAAACC y

BATx-D CCCTCTAAAGATTCATCGGCTA

B1-U TACCAAACCGCTAACTTCCTTC

BI-D AGTTTTCATCATCTTTGGGGTC

1.3.2 pUC-PEBBK /& #2443

PYEGFP3 PAXSK
PCR
PCR PGKL BATx BATs

— —_— =T . -

KanMX PUC
558Thp

EGFP 717bp

Ligation

I
6Tp  EGEP) [
il

Amph,_ BATS \
7 Npai

\[‘4[

Ligation w ||
- EGFF| |
PGKp /7~ Sacll

!
n.-\n,_g?fg\_\ml
_Amp  oni /< al

o Path

ari
TT96bp

pPUC-PIAK
l PCR

Sacll BssHII
[

PGKp 1481bp

%ﬁlﬁ%ﬁ oUC-PEBBK HAEE
F(Con ction flowchartof recombinant plasmid
y pUC-PEBBK

kLR AR BTN 1 BR. LA PyEgfp3 BukiN
M, 4> % BL EGFP-U2/EGFP-D1 1 EGFP-U1/
EGFP-D2 A5 ¥i47 PCR ¥, 9% EGFP 24 Fy
B, Mg 95 °C 5min; 94 °C 1 min; 56 °C 1 min;
72 °C 2 min; & 30 ¥%, 72 °C 10 min. PCR f*#%
HEPCR PRI S I B BRI AT 24k [R10
DL Sz 56 25 R A7 1) PAXSK Ji R N BEAR . 40 51 BL
PA-U1/PA-D2 1 PA-U1/PA-D2 J5|#i4T PCR ¥ 14,
1538 PGKt-KanMX-BATx-pUC-BATs K Fr B, 4lifk ]
W%, 13%) pUC-PtEBBK JFiki. LLSZEG S fR17 )
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BATX Kpal
KANMX B

pUC-PEBBK ¥ | —— [ | Kpat 1

M, PL PGKp-U Fl PGKp-D N
BE{T PCR §74%, 155 PGKp 3£ [H Fr B, # PtEBBK

Jiki FH Sacll A1 BssHII BV 262 th, SIRFE

280l Sacll 77 BssHI BigYI) PGKp FER Fr Boddz, 19

#| pUC-PEBBK Jii %

133 REE4k a5-PEBBK #9#3&

% £} LU KL pUC-PEBBK NARHR, BAT-U Al
BATx-D 9514 PCR ¥ 8L R v B ¥ alifb fe it E 2
Jr Bt BATs-PGKp-Egfp-PGKt-KanMX-BATx, ZBEERER
FEAE M e PN BIERERE R 51k o5, 3F
fir A R~ 2E G418 Bk, 1 F G418 YEPD ~“Fii
BEATTI% -

134 RAZMEAEN

W EAF M o5-PEBBK ] YEPD }5775E855% 12
h, FEBEC, BEERA, H PBS (pH7.0) MikEE
ODgoo=1, B3Rl B3 v, A 26 A ks i 4
i Befp 9smfE, @il 7 g,

1.3.5 BaAe4em

HA W o5-PEBBK FISEA R K o5 4 YPD B5 9%
Ja, PR PBS i—ik, H PBS (pH 7.0) #ikE
% ODgpo=1, £ PBS H&FR Mk G 250 uL
%96 FUR, PO CERARMUSIN Egfp 2 6amAE (BL
RPK 488 nm, KEHVEE 510 nm), FHAGN ODgoos
Frill Egfp GBI, LAAFRIA Egfp MR TARH
oS fE TR LR S T4, Eha s (RFU/ODgy)
N AR L 15X N 4T 25
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13.6 3HRAMEHAFHL KRG A

4y 5IF SD. MD. BMD. BSMI ;373532 4
a5-PEBBK FISEA Ik o5, ZAE=AFAT, 430 °C,
200 r/min, EEFE 36 h, IELIHEEE ODgooo
1.3.7 3250t Befp A 69%m

4y 5IF SD. MD. BMD. BSMI ;373532 4
o5-PEBBK FZEAE M a5, 430 'C, 200 t/min,
WEHEFE 36 h, SWRNEEEAMUETINZERE RFU, )
¥ 1.3.6 MAFHIAMMEE ODgoor THE L2 S50
RFU/ODj.
1.3.8 48 SLIRIEFZ 894K

TEE T AEMRE TR, R 48 FLERFLER, X
ANFIR B b E AR IR AT AL, L3 900
puL BSM1, 435X 10 uL 20 pL. 30 uL. 40 pL &5k
24 h BEFRAMTG 30 °C, 200 t/min 1595 60 h, £
B 12 h BUFEIIAHRRL % ODgooo
1.3.9  RAEAM 5 H5% Z B 18] 49 44 52

F BSMI K5 77358577 8 20 18 o5-PEBBK Fl2E A B
Pk aS, S 40 L 7, 30 'C, 200 r/min 577
60 h, HEEINE 12 h BUEEN ODgoo A1 RFU, 5T
5 RFU/ODgg0

2 ZR51He
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S
; /
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Fig.2 The confirmation of the recombinant plasmid
pUC-PEBBK
JE£: (a) M: DL5000 DNA marker; 1: pUC-PEBBK fii#x
Sacll B4/ ; 2: pUC-PEBBK /& BssHII 475 . (b )M: DL15000
DNA marker; DL5000 DNA marker 1: pUC-PEBBK J7 ¥z Sacll

#= BssHII SB47/%, (¢) M: DL5000 DNA Marker; 1: BATs-U
#= EGFP-D % 714 PCR B&iE,

el 132 J7iE RS EA R R, 4 HU R
pUC-PEBBK, ¥ E 41 Fiki pUC-PEBBK 4l H Sacll
1 BssHIL #.figY), FgUIE432] 7785 bp (52417,
WK 2a. 7325 F Sacll 1 BssHIT S 5 7521 6300 bp
A1 1481 bp M6 (B 2b), IEEREEM. JEREIY
PGKp-U F1 EGFP-D PCR %iiF, 322300 bp K/ME
ks, 25 2c. F
2.12 FLAH#k aS-PEBBK #954E

250

Ka 5-PEBBK L TViHEE m3iE
Fig.3 The PCR verification of the mutant strain «5-PEBBK

7£: M: DL5000 DNA Marker; 1722 ki 55| A ELAH
WAt BRI G LA S IE; 3 Fe 4 FKE A A FAE A
2t BE ARG T 7 AL S IRIE.

BEAL TIREGE R ZH DNA, #R)5 PCR 2 S50,
1K 3 fvR. DAEARREEFIZ] DNA SRR,
AR o5 FEK4 DNA MM, 43510, B1-U
F1 PGKp-D, PGKp-U F1l B2-D WX} 514547 _E R ilfE
RUEGHIE, BN oS SEARRMRE T AEH Egp 2K
KFY PGK B3I FHEFS], oy b B a7,
A BFERRIN AT LY 1 H 2456 bp A1 4028 bp K /N
H R %N, PCR H &7 8—, K/NIER, UFEH BAT?
R O mlbr, RS KT, 1930 EHE
a5-PEBBK..

2.13 RAZMEAEN Bgfp KK

.

B 4 FSERHIFERMELLEM o5-PEBBK Egfp RILIRE
Fig.4 Fluorescence of Egfp measured by the fluorescence

microscope in a5-PEBBK strain
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JE: (a) 3R, (b) Rgpieml,

A5 FF % ' S s R ) AL 4 Egtp 5% G EE, 76
B AN LR Bgfp KIBFT A RI5OE (8 4),
G FAEW RSN T PGK T4 1 Egfp 161
REPIRIL.
214 3 HeBATAEM Egfp 5 LIRE
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800 + E:
Q§ 4
g or
=
';E 300
200 -
100
« ! 2
a5-PEBBK a5
& 5 EgFrANELRERE a5-PEBBK SEARE Kk a5Egfp 7ot

SR
Fig.5 Fluorescence of Egfp measured by the fluorescence
microplate in a5-PEBBK and a5 strains
HIFH 2 D ReREbR OO I 40D Egfp Z0HRIE,
& 5 fiin, a5-PEBBK Fl a5 [ ELA G50 20 i M
523 #1153, a5-PEBBK [fJELI BRI SR AR MR a5 1]
10 .

e
22 PGK J8 3 X J & & ff 1% 7 ik
22,1 BEHREMA ’/l;
22.1.1 FEFEEST Befp 78R T4 /
10000
8000 - [ ] ]
6000
=
e 4000

YPD %41f SD MD BMD BMDY BSMI PBS
[ 6 TSLEBIRCNE T EEFRE RSB E
Fig.6 The fluc‘)?escence of the aseptic medium measured by
fluorescence microplate

N T HFBREEFRFE I AP T4, P PBS
NIIPEXTIE, BEAEREFRIEEXS Egfp ZOGRIMI5
i, 45 R 6.

BSM1 Bt FRFERIARFO G E /s (51 RFUD,
5 PBS (54 RFU) #%i, HGE SD (2100 RFU),
MD (2910 RFU), BMD (2531 RFU), JLRHiF#E
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TR IRE TR 43 714 3800 RFU A1 5400 RFUCKE 7),
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Fig.8 The effects of medium on the recombinant straingrowth
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Fig.9 The effects of medium on the Egfp expression

5L, EHE o5S-PEBBK 4 SD. MD. BMD
BRI IG, Egfp WIS R AR MRAR 2 A
K, e BMS1 598, SRR A 937,
SRR IO R 10 5 (B 9). ZE LT,
TEE MM oS-PEBBK H, 2:[H Egfp 1£/3 80T PGK
(IR T RIS T IEMRIE, (HE TR 1 AN DUk
DRI & 7 B A B ) e B, s R G RAR R
WA [FREFRHNT Egfp 2ERIBMIFM, KIAE YPD.
BMDY . ZZ 13535 41 Bgfp Fik = AL Sk 5 52
FIECHETHL, 7E SD. MD. BMD K75k K28,
7£ BSM1 35573 52 BH-Puess, (8w, bt
oif B 2 R RIS AR R ARAE 220K, LRI T AR K
PRl BSMI 3R M i 57 2 “R
222 hikEAFARAL
2221 EFhE#E

08F A
o ﬁf
06l P = a5-PEBBK 10puL
= u5-PEBBK 20uL
D§ 4 ¢5-PEBBK 30puL
© 04} + u5-PEBBK 40uL
+ oS5 10uL
< a5 20ul
02 »- o5 30uL
r * a5 40uL
0'0 1 1 1 1 1
0 12 24 36 48 60
Time / h

& 10 $EFRR H A IR E 3 ELRE M REE K0
Fig.10 The effects of inoculum volume on the strains growth of
- ab-2 and a5 in the plate

HIE] 10 FTRAFR i, BRI assema AR, (HEA
a5-PEBBK FIRH a5 ALK LA RFE—5, 5
TRt MR I A AN BTG R e, HER RN 10
uL. 20 pL 30 pL. 40 uL i, FAFERFE 360 )5,
HMSBUERI I A e ], FE IR R H] 36 h
)R85 o NP et N (B eI NN e
AR ESCE R 2, DRI, W TS IR AR NP

L
7

N 40 uL.
2222 FAEA I G A 1] (R
300
-= 5-PEBBK
250 -eaS
200 -
; 150 F
100 +
50
0 L L L ' L L '
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Time / h

& 11 EHFERATRESH:

Fig.11 The correlation between fluo
recombinant bacteri

1000
900 = a5-PEBBK

800 - -5
700 |
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100 | ._____.————.—-_ - -

0

ence and time of

RFU/OD,,,
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E 12 BEBEAEEFRATEMELRRE
Fig. 12 Specific fluorescence of recombinant strains at different
time points

Bi9% 36 h A E HoR AT CIREZE R,
WP 11, XTEA R o5-PEBBK 1 5 , B [ (358,
FOCTREMANEIG N, M3EFE 36 h LA, FOLHRER
WK ARG, BB R, SEARK o5 150
SRR AAE E AE—BURAKF,  SEIGEE R HI7E 36 h,
05-PEBBK SR A R o MRS 22 oK il %
BRI TA) (ORI ORI, wiEl 12, TRk
W, 36~60 h AL LR YRR AE—fHE K
Rk, #fE itk ii7: 36 h JEillE EA B Egfp 7t
SR

ghie

3.1 fEARBFTUR, BAILL pUCIY Ak, BEERH
TR R PGK Ja 3018 Flsz o, KanMX $it
YRR AR bR, B RERIA TR pUC-PEBBK,
B OPIER A Egfp B4 2RI R R A L, 7505
BT RIS, [FIREER BAT2 2R, FIGHEHAR
Pk a5-PEBBK, Aifiik R ETAERSEAR, @
A R T ISR 2] Egp AR REAHM
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WIIRIE . T TS HBEOR K 488 nm,
WS 510 nm, ESEREFR R IN 41 1 oS-PEBBK
DT E LB AR oS 1 10 5. Egfp RERSAEEBhT
PGK % FERRE I RER R IA o
3.2 FIH 48 IRILIREE A FOLHER ORI, A7 TR
SR EE L v, W R, HERR
T YPD. BMDY. Z#e3a5dh 8 (A RHE N
PSR AR TP, SEigs R B R SD.
MD. BMD HERIFEEREA KNS, HA& e 7 RT
Egfp FBFIPER MRk RE TR BSMIL, A 48
FUINOEFR A HEME: 40 pL, 535 A 36 ho B
FeEE NS 48 FUMR k. R AT SEHb i B5E
TR IO 1Y) i ) T A AR B J it
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