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Abstract: We have constructed a T—vector to directly clone PCR product and display the protein expressed
on the yeast surface. Based on the yeast surface display vector pYDI1, a fragment of YFP was amplified by
PCR with primers with Xem 1 named the endonuclease digestive cassette. The fragment was digested and
cloned between Nhe 1 and Xho 1 sites on the expression vector pYD1 generating recombinant plasmid of
pYD-YFP which were identified by endonuclease digestion and DNA sequencing. The plasmid pYD-YFP
was digested with Xem 1 generating T—vector pYD1-T with dT overhang. The T vector pYD1-T with dT
overhang was recollected after agarose gel electrophoresis. In order to check the T-vector’s function, the
genes of PCAD—CFP and PSR-DsRed were directly cloned into the T—vectors respectively and transformed
into the EBY100 yeast competent cells and assayed by Confocal Laser Scanning Microscopy. The results
showed that PCAD-CFP and PSR-DsRed were displayed on the surface of the Saccharomyces cerevisiae F—
BY100 cells, it was concluded that the T—vector for yeast surface display we constructed was able to directly
clone PCR product and display interested proteins on the yeast cell surface effectively.
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R 7 I Jo B S, ()i SCRAT LA AR
P E A BRSO RE, AR 2 W T2
MEHEFR A 2 BERER R (veast
surface display system) 7£ 20 tHt42 90 4EAC )46
oL, J— PRSI (1 B T [ E AL R AR Y
BR/R RS, |z W T8 E SRR BAE A BT
PRBIFR . 25 10 0] S U, Rl TE A1) OB
A R BOCHAE R, AR TERIEE . L 4ER
ity S5 A 1 2 L E T R R, a BEEE R o
BEEE R T E TEAN M BE Ay HE R O, A
AR SR Y (MATa) FI(MA Ta) PR B RRS FF. Foc
WIEEERIB RGN a BEE RN RGN o BEER
JBIRFRSE, a BEEEZR LA Agalp Fl Aga2p
A, BT Agalp WAL S ANMIEE 1) B R b
(A S HE TR R TEAR LR, Aga2p FN Agalp P>
S o WX A A %, R a JEIR RG2S a
BEE R Aga2p WIS HRE RS, 1E(5 9
JIRARS |5 SR BE T JRE R Y, o BEAE 3R R
RENKHEN S o BEEERALG, MR H e
AN T RERRANE AR, P e RE R T R 2R
11 TR BEPIEEE (Saccharomyces cerevisiae), .
# FDA %15y GRAS (Generally regarded as safe) )it
AR, BRI BR R TR RN REASAE H 2 1 Bk A
RIS RS, K H B M RIAIF AL T
BRI T8, AMH 5 T alifb %, IF HERE
HA BRI RBER, feRE A —
FETEVERY FLAZ AW RO AR 110, AH LG 20 PN 238 Y
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H I, I HAERRM 1B SR A 15 35 ATk 2R A Y
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L1.1  EAfedik

i PR pMD-18T W A H A& Takara /A #l;
pDsRed1-N1,pEYFP-C1 ,pECFP-C1 ,pYD-1 Z&{k
) B 22 [#] Invitrogen 23 A, KIGFFE IM107 FIER
EEEE EBY 100 A 5250 28 (717
1.1.2  =&i&XA

Tag DNA 3 4 T, DNA % B8 0 F H A
Takara 23 ; BRI PEZBR N VIEE Nhe 1 \Nde 1 |
Xho 1 .BamH 1 | Xem 1 AFEE NEBAUE)AH]
77 b BT PCR RO 5140 (3% 1) S e ¥ 7EdE
SRR A\l E
1.2 FHik
1.2.1 Xem | Badn& 696,

PLE A S5O0 ISR Y Bk pEYFP-C1
AR, B S8 pYDT1 1 pYDT2 (3% 1), ik
1T PCR U3, 9734 & B DO LR T B A7 s )
Xem 1 BFVI&, KIEL 760 bp, R . AR
£ 94 °C, 5 min; 94 °C 30 s, 55 °C 50 s, 72 °C 10 min,
#4730 MG, 72 CLEM 7 min, PCR P=¥if A7
1937 e Wi aE B L Uk s VIR RIS fS , 32k T, DNA
B ERE T pMD—-18T Zh ik, TR IAAT 4 K
pMD-YFP, Jf-3% 154 K HE K 24 w) BEAT 3 51 I 2
G3HIT v A DR 91 20 B L B TS HE AR A T

x1 519F5!

Table 1 Primer sequences

Primer name

Sequences

Restriction enzyme site

pYDTI

5'-GCTAGCGGATCCACCAGAATTCTTATGGTGAGCAAGGGCG-3'

Nhe 1,BamH 1, Xcm 1

Xho 1,Nde 1,Xem 1

BamH 1

pYDT2 5'-CTCGAGCATATGA CCACTATTACTATGGTTACTTGTACAGCTCG-3'
pSR-TP1 5'-ATGTATTCACGTTGTATCGC-3'

pSR-DsRedP2 5'-CGTTCTTGGAGGAGCGCACCATGTCTGAATCCGAATCTCTTGAGGC-3’
DsRedP3 5'-GGATCCCTACAGGAACAGGTGG-3'

TCADP1 5'-ATGAAAGTACAAGCGGCGG-3'

CAD-CFPP2 5'-GGCTGTGAGACCAGTAATCCTTTTTGATATGGTGAGCAAGGGCG-3'
CFPP3 5'-GGATCCCTTGTACAGCTCGTCCATGCCG-3'

BamH 1
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122 BEEREET TR pYD-T 69 R ST
FABR G N Y Xho 1 Al Nhe 1 FfiY)
pMD-YFP J5 47 LIk, VIR D d) i 19/ e B,
TR 25 R [RIAE A BRI N DTSRG U) pYD1 Bk
L RSB E A FORL AT 44 ) pYD-YFP, BURL N £
e ST RS WL 1.8 pYD-YFP § A K
FFEA IM107 2 54l rh, WA T 1% 50 peg/mL
RN EHERPUEMN LB ¥, 37 CREFR R Hk
BCBAL ATV B ISR, o) D7) 548 7 1 B 1 SR P
1T DNA {34347 o K DNA il 1 E#f 9 pYD-YFP
ieAb 2= PEEE EBY 100 Bz 400, &l F SD/Trp~F
Me B3R, PRBUCE 42N 2~3 mm (1 £F EBY100
FATEVET 10 mL BEEE SD/Trp WA RS T2 38 (5 2%
FUHH R 1A S, 30 °C, 200 v/min 504 FEi3%
48~72 h, BUAFE BIBERETRR 300 L, 1 000 v/min
B0 5 min, 2 RV, 1 mL TE KRR E
BEIR, TR pYD-PYDI1 2 FRi % £ 2 1fi
JEIREAAR . U S I EIA EAE AT Y FP BRI
B G R B, YFP R 1138 A 85 11 s B Bk
M EE -, DHILAE 505 nm ik F @ i okt
RAE WA T B AR B A N 128, TERH T 2K
K pYD-YFP HIERM:. BOBL pYD-YFP 28 Xem |
B, SRR AT B B 1 R T 8k

pYD-YFP
~5 000 bp

E1 pYD-YFP HEEERMBHKERFT
Fig.1 Partial key sequences of T-vector pYD-YFP
123 EEFER@EET T HMAK pYD-T L% B 69 A R
A SCH M Z 3k BB TE  (Physarum poly-
cephalum) ) P28 1 A FERE i Z i PCAD (Gen-—
Bank i 5: KF861979.1) F1 PSR % [1(GenBank
BRES: FJ917746)%F pYD-T BYIHEESEA TIAIE . i
FH514 TCADP1 .CAD-CFPP2 F CFPP3 jiii 5
PCR ¥ PCAD 55 (26 eCFP 1A~ EE A
M A& JE I PCAD-CFP, 75 AME 514

pSR -TP1 .pSR -DsRedP2 #lI DsRedP3 iffi it & &
PCR ¥ PSR FNLLEADEICHE T DsRed P 14
FEM R E A KL PSR-DsRed, VA I Wi flE 2L 4
FEH R B 3 05| A=A BamH 1 BUIA 5o

¥ pYD-T FARFIRBITE A YIEG Xem 1 FEY)
AEFR, 28 3 REWHGE I L UK S RIS AR A, A5 )
Wi oAl A S T B PEqb T #ik, 43 5 i %
PCAD-CFP F1 PSR-DsRed, #4515 4H 2 4453 5]
4 A pYD-PSR-DsRed il pY D-PCAD-CFP, f
BEARTR R NER LA 2, W E A 8
PRI AT IM107 32 S0, YRR 37 °C
W o PRI 3 AP SR T T3 42270 T LB W)
IRRE R RS, $RBUTCR. DNA S5 7D 480
124 BAR@ET T H4 pYD-T &k AL IiE

# pYD-PSR-DsRed 1 pYD-PCAD-CFP
20 FBAA 3 00 e A 2 TG P B RS A A v, 44
TR S WL SCHRY, 4 BB T SD/Trp™ 55554, 30 °C
Kig® 3 d, BB PCR ik FHE 5% A0 1 o 8 A
BEAY AR T B SD/Trp™ WA B IR 3L (S 2%
B, 30 °C, 200 r/min 3§35 48~72 h, BEE RO TE
WRAEHOEIE IR AR A TSR I

G @ G (D
I ||
11 i
S S SS
[ [
Cell wall Cell wall
(A) (B)

B2 ®E&EA PCAD-CFP 7l PSR-DsRed RERTREE
Fig.2 Schematic illustration of fusion protein PCAD -
CFP and PSR-DsRed surface display
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21 BEBRERRT HME pYD-T HEMME
W Xem 1 FVIE R B o) pMD-18T #ifk
TR EZH 2 A pMD-Y FP, FHFREIE N VIEG Nhe 1
Ml Xho 1 FEDI%E, 25 R WL 3 VkiE 1.2.3, )t
R B Xem 1 WY& K AR, 2978 760 bp.
Xem | MY &R Bl ot Nhe 1 F1 Xho 1 1 354
A ERE R J /s RIBZEAK pYD-1 h, 15 348044k
pYD-YFP H 2, fiff )4 45 R WK 3 k1B 4.5;
Bl 3 UKl 6 N EHEAK pYD-YFP 23 Xem |
BT YFP SRS, [ Se el (AR A3 4R Ao I 1 2% 1
JE/R T 344K pYD-T. DNA il J3 4% 5 3¢ B By 1
BRI AR AT SE B ) ¥ D B L A il
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Y&, IEM pYD-YFP BRI E M . pYD-YFP
TR AL R R EBY 100 J5 28 SD i S5 5%
HEF 72 h A, FEHOEIE R BRI R Y
YA RN B YFP 251, & 4 HHRETS M A 2
P Bk ST e s S B Ao, X R Ok A E e
SR IR B R E SRR N R EPIFIERY
G, B A SRR, EB 4 I R 2 T Y Ak 0 SO
R, XU Xem 1 BV & F 8 @2 GEH YFP
L e REANAE bR .

22 BERERTTHE pYD-T REINGEMN

& =

E

FIFREEIN J BT PCR 4718 07 1A 5788 3" %
FIA—A5 T 8RR 3" 5 5" g Bk AR 1] A R
P PN UT RO 1 (G2 R A A A LTI 5 55 0 R

M 1 2 3 4 5 6

bp

3 RERTHE pYD-YFP BIEE

M: 5 000 bp DNA Marker; 1: Xem 1 B&47&; 2: pMD-YFP
JFi#:; 3: pMD-YFP fi#: Nhe [ +Xho 1 sUBidm; 4: pYD-
YFP Fi#i; 5: pYD-YFP B #: Nhe | +Xho 1 X Es37; 6:
pYD-YFP Fi#: Xem 1 8537,

Fig.3 Identification of pYD-YFP by endonuclease di-
gestion

M: 5 000 bp DNA Marker; 1: Xem 1 endonuclease diges-
tive cassette; 2: Plasmid pMD-YFP; 3: Plasmid pMD-YFP
digested by Nhe 1 +Xho I ; 4: Plasmid pYD-YFP; 5: Plas-
mid pYD-YFP digested by Nhe 1 +Xho 1 ; 6: pYD-YFP
digested by Xem 1.

10 um

() B)

B4 ERETESRTRNEES YFP UUE

7E PCR H Bt P aEAE T 8AH HALE —1), A
CAE PCAD-CFP 11 PSR-DsRed K4 7 Bt 3' 355
A=A~ BamH 1 BV S, 580K 55609 BamH 1

I s A, 382 H 3L PCR =915 T
A B ZH A, A i i A R 4 P ) i
TTHREDI S o ABFSEAE A BamH 1 3517 HLi
Y1, GnRaed) i 5 H bR 5 R BRI 1 B,
RIVRT 5 5 O E 1) % 4, A5 T YDA R/
DNA J B, W2 S ) e, DRR SEBR b R ) i 4
I RLZ YT 2958 20 bp 24 B R B, BT R BER
/NHLUK G o AR ], B 5.6 R BamH |

fVI G35 5 EE PCR P=# K/ ML &A1, #
B CAD-CFP #1 PSR-DsRed %K pYD-T iF [f]
4z, DNA WP 25 R RFEIER T S 4 204K pYD-
CAD-CFP Fl pYD-PSR-DsRed 47 1E# .

M 1 2 3 4

bp

5 000
3 000

2 000
1 500

E5 PYD-PSR-DsRed B2 & RER R F A2 KBS
P ERKE

M: 5 000 bp DNA Marker; 1: PSR #5 PCR /= #5; 2: PSR-
DsRed & & PCR = #; 3: 40/ %5 pYD-PSR-DsRed; 4:
pYD-PSR-DsRed i #: BamH | #8371,

Fig.5 Identification of pYD-PSR-DsRed by endonucle-
ase digestion

M: 5 000 bp DNA Marker; 1: PSR PCR products; 2: PSR-
DsRed overlap PCR products; 3: plasmid pYD-PSR-DsRed;
4: plasmid pYD-PSR-DsRed digested by BamH 1 .

©

(A) 488 nm BEL T BFAALIEA; B) TEFH THAUEA; (C) TAALHAAFH TREERWLA,
Fig.4 Microscopic photographs of yeast displaying YFP under light and fluorescence

(A) The microphotographs were taken at 488 nm fluorescent excitation light; (B) The microphotographs were taken vis-

ible light; (C) Microphotographs under visible light and excitation conditions were overlapped.
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B 6 PYD-PCAD-CFP B &R HERTH KR TTER i
PIEE RIKE

M: 5 000 bp DNA Marker; 1: CFP # PCR = #y; 2: PCAD-
CFP % & PCR /4 3: T41/f # pYD-PCAD-CFP; 4: &
2 i % pYD-PCAD-CFP BamH 1 #8547,

Fig.6 Identification of PYD-PCAD-CFP by endonucle-
ase digestion

M: 5 000 bp DNA Marker; 1: CFP PCR products; 2: PCAD-
CFP overlap PCR products; 3: Plasmid pYD-PCAD-CFP; 4:
Plasmid pYD-PCAD-CFP digested by BamH 1 .

23 BERERSRTHE pYD-T HERINAE
¥ # A AR pYD-CAD-CFP Hl pYD-PSR -
DsRed %1k 25 FR 1 i £} EBY 100 8652 25 40 i v,

10 pm

(4)

7 EHETERE RS ZER PSR-DsRed WilllE

PRI TR % 5 B Rh B AE SD/Trp WA RE 2 3 (3
29305 1, 30 CHEGHESE 3 d IFTEBOEI R AR
WA T SRR ES IR, 433 558 nm Fl 405
nm PRGN, W LU B R R K B
MILE 6, LK 7.8, iR BN bR 2
O3 A0 TE B TR A M ) 22 10T, T2 RBH S 1) 7 B B AT f
S6H, iEB] CAD-CFP .PSR-DsRed B & B 1E. £
BLINAE TR SRR S o

3 ite

T 10 40k, MR R T AR FARTE AR Y HR
AT B K R, BRI R R RGEALRE
ARSI AL A, T H AR R IR SRR IAZ
BN, TR AR FL s W EE LR IR 407
T EAT HAR A DL, T B4 2 BT TPCR
PP ERE, H TR LAY T Bk £ SR R T
BT, HAEA TR e S /A7, ANREFT T2
FRRIRI A S T H BRI B8, 5 73 5%
AR D T [ 22 Rk A, s A R o KA 11
DARI P LA AR, ABIEFE M F AT AL N D)l

(A) 558 nm BCE LT MY E; (B) TS TEENEA; (C) TLALBEAFHTHEEEIRA,
Fig.7 Microscopic photographs of yeast displaying PSR-DsRed under light and fluorescence

(A) The microphotographs were taken at 558 nm fluorescent excitation light; (B) The microphotographs were taken

visible light; (C) Microphotographs under visible light and excitation conditions were overlapped.

()
8 BERETEERTHA&ER PCAD-CFP WiE
(A) 405 nm B AT BAMEE; B) TIUALKH THAWSLAE,; (C) TLALBA LA THEELWEAE,
Fig.8 Microscopic photographs of yeast displaying PCAD—-CFP under light and fluorescence

(A) The microphotographs were taken at 405 nm fluorescent excitation light; (B) The microphotographs were taken

visible light; (C) Microphotographs under visible light and excitation conditions were overlapped.
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Xem T2 3051751k CCA (N5S/N4) TGG, H#i7
BT HE 8 itk T, Bl & AL AN K 1] 1
Xem | BYIALE, 28 Xem 1 BEYIJG AT 724 374
A AT I T 28K, I Xem 1AL Z1A]
W EE AR RN, B A7 T i A e
BHARIZECHAG I Xem 1 AOBEDIRCR, N5
il £ T AR i . PCR =¥y al DL )
afifl, yk /D A A E A P AR, i TA 2
Ve, EAERES] pYD-T 24K i 4 3k,
FIAME IR A & SRR R, BT EN
T TR I B 1 R (18] 7.8), 4 5 S g st
(B A1 %, 3 ve P A3 TR T AR I S5 A S5 UE B L
T AT

H A S5 DR 1 A e 3 TR AR B, — 3 2o XL i
Y1k B i 2 I8 v e 21 SRR 4R, TR I 7 2275
H AR 25 A A 2 e A S IR
Do B EEUIAE AT A BN A e R v ke
o fliF H W3 O A BRI S . ASSCHE
W fl-& 4 11 PCAD-CFP 1 PSR-DsRed 7E £
FM R AR, BRI T 2 e S
B H IR, DL IS G A S e
T BN pYDL b, SCHREE X pYD1 244
HEAT O J5 A T A, BR T YIS Xem 1
Ah, Toit 5 AR S B S A B S,
T A 3 AN T 7 LR P A Rk I, P B il 2 P
I, M RREAR H 3R p o & a Sk 2w
B P P BR A v P DDl o o€ 1 P fig . 2ok TA
Al LU e, K B Y2k B v B B 2K pYD-T
b, MRk A, AR R Taq B
4, PCR P~ HAT dA RGP R i, ATl A Taq
BEUEA 7038, (45 PCR 724 3/ i A dA, X FERE
A8 /0 PCR o B H A5 L 2%, AT 42 5 PCR ™
Y SR EEROR

AR SC T AL 3 0 T B R T SR T AR LA
VTR, PBE S A r R A, (B 245 R Tl 1
FHANE %) 28 1 B8 o a7 3 R A 7 I Bk 3R TR e
A B 22 A TR 20 S T ) R A Y ]
EAIE . T RIBFH
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