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K AR % 5 5 U7 W (Rhizomucor miehei lipase,
RML)JE % o/B BLHEEZ K, HH 269 A2 IRk
FRUL W, A U A ROE N, A E A
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AT, AR Flolp 1) N i 253 fig
X\ C iy GPI 4i5E 15 5 3 A EE T N Sl (H 1Y)
T C uliERs) C i (H I EE N bl ) 2
BRI RER IR R R4, R Flolp Yk
B LRR R 48, RML LA 2 FiOASIRN ) 5 3 7- 7 Be
TRIREL T . & 7% RML (1) i 2% 55 P dE AT T HF
T, T A R T O S s A, 3k
I SRR RE R T s RN, Ry SO s
) 2 T 77 R P 2 TR 1 v 5 e /s B AL B8 Sty AN
4.

1 #RFITTE

11wl

111 wAMAERL. KA (E. coli) DHSaw FHAS
FARAE: e SRIERE GS115 R kE pPICOK 1 [
Invitrogen A ;& AR IEEE ROk, pPICOK-RML!Y
ARSI MR ORAF: SRR T 225 NEER
(301~ 525) (PR e BEZREE R Flol FEIH(gi:535933)
1 50RE pouBis HHYZ:[H Blondin #4572 Z 04,

1.1.2 57/, PrimeSTAR HS DNA %% i |
T4DNA %35 . DNA marker F1BE 1% iy Y1 B H
TaKaRa A &) ; BEBEE: R H YNB. & (R H
Difco 2 #); [ERHHIEY)IE H Oxford 22w ; AT
TR pNPB(C4)s X A L 2R 1} 2 R I pNPC(C8)+
NP IHEE IR H FERR I pNPL(C12). Mo il 3 AT A A
& Ii§ pNPP(C16)ld H Sigma 2 &5 514 & % &
DNA 7% 5 it biE2E TAEM R A 7] 598 k.
RML V7 29 g pH AR S50 5 afifh i 46, RMIL [ Ah g
Lipozyme RMIM g [ # 4E{5 1 [H 24 7] .

1.2 A%

1.2.1 Flolp K& /R#ifA pKFS K pKFL (14 ¢k

ST S 1 T B FE s AR K S A T M B R T
RE4» W6 26 14 24k pPICOK (LAl kit 433, 3
H1, FIFH Flolp N 3ii 22 5t L) REX (874aa, Flolp short
chain, 45 A FS)MJHE N ity 4l 1 1) 56 75 P B 2 10
JE 7R AR pKFS, FJH] Flolp C %t GPI 4 € ThHE X
(1 101aa, Flolp long chain, #i5 & FL)#J%E C ¥
€ R N 344 pKFL.

WS Ay B, BEH BamH T 1 EcoR T (B
R )E R B V)AL R AEEUA pPICIK. 5T FS Jr
Bt RN BSIN Miu T« Apa 1T 1 Sac 1T
(FRIZebr )R E 2 s T F — P e, &
W5 C. D, BEE EcoR T 1 Not T (BEAARR) N
MO s N FL B, BUES19 C ¥ Sac 1T -

Apa 1 F1 My T #3822 58 FEAT s (R RIZAR ). A:
5’ gat ggatce aaacgatgacaatgectcatcgetatatgtttttggcagte 3';
B: 5’ aat gaattc ccgegg ata gggccc ata acgegt agagetgg-
tgatttgtcctgaagatg 3'; C: 5’ aat gaattc ccgegg ata gggece
ata acgcgt ccgggaggctactattatccaatgaaggttgtttac 3'; D:
5" aacaga geggeege ttaaataattgccagcaataaggacgcaatga-
agac 3'.

LABUKL pouBis R, A Ei&51%) AL B 4
C. D 73l 14 FS M FL v Bt. PCR =432 D)k
WG, Horb FS ) BamH T Al EcoR T XUEGD)
L R [RIRE XV e & 43t A S5 IR G i 471 14
JRCRL pPICOK H4 7 N i i 5 14 B I 1 B i s 2044
pKFS. FL £ EcoR 1 Fl Not T XUV )5 3% pPICOK
(TR B B3 A4 a-factor 15 5 /IR 51) Ky e 38044 pKFL.
LB ORI 2B AL R E. coli DHS o FPEAT
FHPE TR T, FHPERE A1 BT de 41 ok 28 iU 5
S8 JEik 2 vl P4 E
1.2.2 K SRR B %5 i 1y 196 1 e 7o = A4 00K (9 4
. TETRNERIE SO, VNP8 Chiigs
Il Flag $525(DYKDDDDK), #itIf4& 514 E. F
(O3 E Mlw T R EcoR T, HBARIRH; Flaglv 411 H
FRIZoR 1), MJFckr pPIC9K-RML |- PCR § #F
HI A IROK SEAR B 22 5 Wi 8L K] ProRML(RML with a
pro sequence), &[] 3¢ F# F| pKFS, 3K1$ RML N Jij
B % JFORE pKFS-RML (4 5 A pKFSR). ¥t 514
G HOM M EcoR TR MIu T, PBAMORH: Flag
SRR RIZe7r ), PCR 419/ ProRML 2241 1% i
VI pKFL, % RML C i 5 JkL pKFL-RML
(4i 5 & pKFLR). E: 5’ ccg acgegt gttccaattaagag -
acaatctaac 3'; F: 5’ cgc gaattc tta cttatcgtcgtcatect -
tgtaatcagtacacaaaccagtgttaatac 3’; G: 5’ ccg gaattc_gttc
caattaagagacaatctaac 3'; H: 5’ cgc acgegt atcgtcgtcate-
cttgtaatcagtacacaaaccagtgttaatac 3'.
1.2.3  SEORIERER AL K A7 k. BURE pKFSR
F1 pKFLR K& A% RML ] pPICOK 28 Sal 1 24k
Jai s LiClLiksy AL RE AR BE GS115, MDAV i
PEEM T, BENIPEEL pKFSR 1 pKFLR #1611 41
T REEE TR BRI TR, AR PR LS
100 wl FEE 30°C FEIERFF 48 h 1T 778, 4
PRI plidie K% W Pl F) 2 7
1.2.4  JRWi B0 75 23R8 . B 4L HE R I B AR
GS115/pKFSR LA GS115/pKFLR LB 7 B2l i
HFFH 10%380 50 ml BMGY A8 77 56,
M Ago IEH] 2~6 ), 6000 g 2.0 10 min YA B



<202 EYMUF EEYIIR R

Prog. Biochem. Biophys. 2010; 37 (2)

A [Ny BR AR IR B A R GS115/pPICIK A B
PEXTRE. Bl J5Ks R AR EE 2 50 mi 1) BMMY AR
FekE, PR Age M 1, 30°C, 250 r/min TEIEIE IR
IR 6 K.

1.2.5 3t A SRS IR B 26 11 A M T P 7 A 0
6 000 g 250> 5 min WAL &, I pH 7.4 PBS(8.0 g/L
NaCl, 1.92 g/L Na,HPO,-12H,0, 0.2 g/L KCl, 0.24 g/L
KH,PO,) ¥t 3 K, & 1% BSA [f] PBS H ] (A go=
10), HU BSA & [ ¥ B 7 BE BF 40 L 200 wl, A
1wl I Flag #.57(0.2 g/L), 37CH#H 1~2 h.
PBS % 3 X, 200 pl PBS (1% BSA) &%, N
1 wl Alexa fluor 488 goat anti-mouse IgG antibody
2 gL), 37CHLHE 1h, PBS Vi /m M i =041 fu
(COHERENT INNOVA 300, Beckman Coulter) i
W, WCERISE 40 i 20 000 /.

1.2.6 BHOCHILRE BB, g i
ASCRST I Je 7 i 107 Tl P P B IR o, AEBO i AL
BB WS (LSM510 META DUO SCAN) | JH il 4%
WML, 2 WOR E I K 488 nm, ] LSM Image
Browser H A1 #2047

1.2.7  JEIRBEHSSAIREEN S . 55 6 KG, ¥
F=W) 6 000 g 125027 Eif, H] 100 mmol/L pH 8.0
Tris-HCI 2z ph i % 2 3, FF # & T 100 mmol/L
pH 8.0 Tris-HCI Z& pi i, 0 ol ) 38 o AR IR B &2
Ao THA 50, k13 RE/REE FSR. FLR (1) 7R B (G
T FS REGEIRM RML %758 FSR,  H N i i
TR Mo BE; T FL RGE R RML K8 A

FLR, I C il T-BERF40 M kE). JE78 RML (1)
T I 5E R RO BE R TR ARE A 21, A [
() % Al i Ay B (C4. C8. Cl12. Cl6)JE M T
4.85 ml SAEEHT, ¥ 125 wl Triton X-100 /EFLAL
F £ N 1.25 mmol/L (M. K 50 pl
A iR FSR 1 FLR (1R EMB 50 WP 5
900 ! 100 mmol/L Tris-HCl ZE1h it &, il 1 ml
BTG ONVAR R, T8 M [ Y. 5 min J5 200K
N, 5 Ags. 1 ANBEE A8 SO BES Bk iR
JECH X A A MY G A 1 pumol e S Y i 75 14
il .

1.2.8 JERBEM L —VE. FEoRBg FSR. FLR 41
5| L pNPB (C4). pNPC(C8). pNPL(C12). pNPP
(C16) M JEMLEAH R 2 F M. Bl 405 nm Ak
AR, HfE NI S I IR ).

1.2.9  HOEREARGE pH (H6E. WIS LREES
RN ARZR, {E30C . 35C. 40C. 45C . 50T .
55°C+ 60°C 43 5 & &/~ i FSR. FLR 7t pH 8.0
I IR ), BOE R VAR T, pH 7~9 Z A1 REKR
0.5 > pH 1E & BEvE 1. EARALIR A pH 44
DSE I, 0 s 1 5 =S ]

1.210 AAE e, K R R FSR. FLR & T
60°C {3 0~5h, H:FF 1 h BURE, 2RI K%
10 min, TGS AFNE R EATE T, CAORAE T-UKif
WIS 1A 100%, 7558 FeoR B IR s e k.
1211 SESCHms iR AR 1.

Table 1 Abbreviations of displaying enzyme and its corresponding anchoring terminus, anchoring protein,

display vector, recombinant expression plasmid, recombinant yeast

Displaying Anchoring

- Anchor protein
enzyme terminus

Display vector

Recombinant expression

plasmid Recombinant yeast

FSR N-terminal FS (Flolp short chain, containing pKFS (FS was introduced ~ pKFSR(RMIL were GS115/pKFSR (P. pastoris GS115
anchored  flocculation functional domain) into pPIC9K) ligated into pKFS ) carrying plasmid pKFSR)

FLR C-terminal FL (Flolp long chain, containing pKFL (FL was introduced =~ pKFLR(RMI were GS115/pKFLR (P. pastoris GS115
anchored  GPl-anchor attachment signal) into pPIC9K) ligated into pKFS) carrying plasmid pKFLR)

2 & R

2.1 EFEBBRRERERTRAGE

PLFRE pouBis A AR , PCR 43 43 7l 3K 15
2.6 kb F1 3.3 kb K[ FS Il FL F B, Wisik 1.2.1
JIT I K B IR P B 53 Wi 2 TR Bk pPICIK HEAT BiLis
3B H A N it & s 80 i& pKFS F C i i 1 &
TN AR pKFL, # N E. coli DHSa HEAT JFURL Y 14,
PERUTORL I 7 2858 1R, R IR 2 Fh gkt

RN RER I RN EUR . MR 7T 1.2.2 FTiE,
DAk pPICOK-RML A AEAR, AR5 047 5 43 il
RAFL) 1Kkb I¥] ProRML, K 34 1 PR 4% 25 DR g U7) 4l
)543 ) 58k pKES F1 pKFL #%4%, #J# RML N
Uity 5 7 31K JFORE pKFSR 5 RML C i s 2 Tkt
pKFLR. RML 5 FS. FL f¥l&r 7 A LA A g i 2
Filt RML S R BER IR F AR 1 o, BRE 4
FURLZ [ UIF1 DNA I3 UE SE4f N 7 41 5 it —
2, flA R R IR S AR B A A
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(@) SS1 FS
Promoter, | |
BamH [ Miu |
(b) ss2 ProRML gy,
Promoter |

Miu 1

Fig. 1 Construction of two RML-displaying Pichia pastoris expression systems based on FLolp
(a) pKFSR. (b) pKFLR. SS1: Signal peptide of Flo1lp; SS2: a-factor signal sequence.

22 EFEEHEUREHETETE

RML N i i 52 ik pKFSR 5 RML C i 4 5
JURL pKFLR #% 1.2.3 iR, A0SR RE1E £ 3
GS115, 7t MD “Fif Lk fé 7= RML [f B4 5ok
%8} GS115/pKFSR LA K GS115/pKFLR #4k 1. i
HUEEUEAL - B =T B H BRI AR AT R
F%, WSS S 48 h o Ak 111 3% J8 [H 47 3% W P
I, FEZLEERE GS115/pKFSR I 137 W el 22 1
KT GS115/pKFLR JiT JE B 1R 325 W J8, 5% JE BT A
GS115/pPICOK JHi1JGiE Wi Bl th (1] 2). X451
KW, DA D7 IR 7 S R BEL 17T 1) RML %}
TR MR R I A ARE T, (R ] RE IR T
KA, B R I 22 5. 2 PP EE 41 B 34 L
375 W BB A2 KPR A R A T R 2R 0 o1 4 O R VR TR R
HHAT J5 82T

Fig. 2 Halo formation of recombinant P. pastoris
on diffusion plate
Cl: GS115/pKFS; C2: GS115/pKFL; 1 ~8: GS115/pKFSR; 9 ~ ]6:
GS115/pKFLR.

2.3 HiEEHE RML ZRERTRDH

4] B R % 1k GS115/pKFSR, GS115/pKFLR
25 K [ 1) 1% 95 3 B R Flag 99 6 Y (0 Ab 31, % ¢
RML 71 56 7R I B0 i 26 11 i 08 S e . [N i
A #5 47 RML K& DA 1 i 41 8% £F GS115/pKFS.
GS115/pKFL Ay B B 9t =X i B 43 2 i 2o
7 495 nm WORIGIUR T, B WERE GS115/pKFSR
LI GS115/pKFS AL, H W BM2eims, M
N IR TH ()7 ¥ 96 e i s o0 I, R ARl A R
[ 77 540 % BF GS115/pKFSR L il oh % ik (B 3a).
gl WO L R A R MW %, &
488 nm WKL N, HEARERE GS115/pKFSR 4
i ) 3 T A A R R S I Ok, 0 B GST115/
pKFS T2, H5i—3, RML FZ4 e TWEbE
g ke (& 4).

S5 T A A3 BT R O I 5 A S e W %
SRR, WORBAKT, HEA R BE GS115/pKFLR
LI GS115/pKFL AL, BE L5 GER (K 3b),
0 1 S8 P B AN BRE e DO CROR ), XA RS2
DRI A Rl G5 2 1 C ol T4l RO BE IS, 7 231 Coi

@) (b)

300} 300}
_ 250} _ 250t
Q (7]
£ 200} £2
=1 =1
2150} g
S 100} 81
50+
0
10° 10" 10® 10° 10° 10° 100 10> 10° 10*

Fluorescence Fluorescence

Fig. 3 Flow cytometer analysis of recombinant P. pastoris
(a) GS115/pKFS(White) and GS115/pKFSR (Black). (b) GS115/pKFL
(White) and GS115/pKFLR (Black).
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(c) (d)

Fig. 4 Detection of recombinant P. pastoris with laser
scanning confocal microscope
Phase contrast micrographs (a, c¢), immunofluorescence micrographs

(b, d); GS115/ pKFSR (a, b), GS115/pKFS (control) (c, d).

(1) Flag b5 ik T4 5% B 41 i 2 10 17 AN 2 4R
F. [FE, BT RML PGSO SEL C al, SR
F C wig4fisg I, RML (193 P O 7 1 B 3 T 22
B/ RML IEf#T &2 2148, RMAHLAE=T
P H b 6 LA T S S 7 L 2/ s
24 RIAMRERYHE

P78 1.2.7 1 1.2.8 ITids, il 45 & /=i FSR
(N iy £ 52 ) 1 FLR(C St ). 20 ) AAS [R] s e
JE¥ f#] pNP(C4. C8. Cl2. C16) M EMLE 40°C Al
pH 8.0 FEATHEAL SN, R 2 Fh /s B S &
TR TR MK 8, @ AR Rt — BR8N
C8 (Kl'5), SiiiF & RML [HGE Y — B A or
100}
80

60 -

40

Activity/(U=g™)

20+

Substrate

Fig. 5 Comparison of the substrate specificity

of FSR and FLR
I: p-Nitrophenyl butyrate (C4); 2: p-Nitrophenyl caprylate (C8); 3:
p-Nitrophenyl laurate (C12); 4: p-Nitrophenyl palmitate (C16). Enzyme
activities of FSR ( M ) or FLR ( [0 ) were measured using p-nitrophenyl
esters with various acyl chain lengths (C4, C8, C12, Cl16) as the
substrates. Products were determined from a standard curve prepared
using p-nitrophenol as a standard (data not shown). Based on three
independent experiments, the means and standard deviations are shown
by the error bars.

). RILERERER R R 1) RML Bl A R
KRR, oA R R mHAR “Iilw” MR
fifE, 0TI R A AN 23 7= A S0
25 RAMREERESHE pHHAE

J&#& 7~ FSR F1 FLR LA pNPC (C)1F JE M 3E4T
A PEREDT ST, IR S50 B RML LA, RIL
PRl 7R 5 3043 5 T RML () f 38 3 A i
pH. ¥ BSF RML 1) 500G i % & 40C , ol
FLR [H50@EH g 5 —3. FSR il i 5 )2 A
fem, K 45C (& 6), I HEISTER)EH 35C T+
2 55C P shA K. b pH W KILE 7), J@R
il FSR 5 25§ RML 1) 5)& pH —Z(pH 4 8.0),
HRPLH T 98 pH &M PE. FLR () #& pH BR AT
e (pH b 8.5), (HEILZIRERW R, %M
% pH M ALK,

Relative activity/%

30 35 40 45 50 55
i/C

Fig. 6 Effect of temperature on the activity
of FSR, FLR and free RML
The optimal temperature of FSR (e—e ), FLR ( A—A ) and free RML
(m—m ) were determined by measuring the activity in the temperature
range from 30C to 55C.

100
80
60

40

Relative activity/%

4

201

07.0 7.5 8.0 8.5 9.0
pH
Fig. 7 Effect of pH on the activity
of FSR, FLR and free RML
The optimal pH of FSR (e—e ), FLR (A—A ) and free RML (m—m )
were determined by measuring the activity in the different pH buffers at

their optimal temperature.
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e ¥ FSR. FLR ‘& T i i Al pH
ZUFT, UL pNPC AR K ARG T, I FSR
WilF 3% 4 1053 Ulg , 1 FLR B35 4 H—2F, 10k
523 Ulg(idiARn ). 4it bLimgi®, TN
ity 446 72 1A B 7N i FSR AN L A7 5 5 14 4 FH L
pH Yu R, B TR A 40 PR K ARG 5
2.6 RBREBRIPIEEMENE

%) 7R FSR. FLR. Vi &5 i RML A [ 5 4k
fiff Lipozyme RMIM [ #EE & PR REAT 700 5 A1 HL A
(Kl 8) . 2 60°C ARl ] fRif f5, LA pNPC A JiK
Y, A5 SR 4 I 8 A IR AR AR TS T Ui R T
RML Fl 7~ FLR i #APE A, /i 1 h )5,
Bl % 43 ) 2B 2 10% LA R AT 16% . [ 52 1k il
Lipozyme RMIM [iif #4PEFH Uf — 2%, (HAELRE 2 h
Jo. BV WAL 30%. ML R, IS
FSR KILHAL R 1M #4E, 60°C fRil% Sh e, BEE
T RELRFEVILA T 50%, P UCUE B T ) FH I B 2% 1
JEoRHAR P e Wi RT DA SO I I AR, A7
BRIF 2, RE7REE FSR 76 60°C R 1 h B TH =,
YRR 1.6 %, MR TR, T
J5 B #A . Tanino 25 UF) H AHALLE) Flol N it £
SE BN R YGE(Flol N %ii 1099 aa, & LREEThREX) 7
BRI BRI & 7% ROL I, 9 R KL IR %,
JE7% ROL #F 60°C {135 2 h Ji5,  BEIE AR 4 W) 4G B S
(K 6.5 1%, FE/RIET Flol N 3 & 1) e b v] 24
FHE B PR S ).

180
160
140
120

Relative activity/%
S
(=]

80+
60+
40
20+
0
1 2 3 4 5
t/h

Fig. 8 Comparison of the thermostability of FSR,
FLR, free RML, and Lipozyme RMIM
The thermostability of FSR (e—e ), FLR ( A—A ), free RML (m—m )
and Lipozyme RMIM ( — ¢ ) on the yeast cell surface were determined
by measuring residual activity after thermal treatment from 0 to 5 h at
60°C . Relative activity is shown by taking the initial lipase activity as
100% . Based on three independent experiments, the means and

standard deviations are shown by the error bars.

3 it it

P B2 TR 7 B AR B S5 LA R 2 1 IR T
RIRAERERERI R, PR FFI 23 AH R BN 1) 2 )
PG EAG ARG E . oS v Ak 3R & B,
RO A AL L e IR PR I A5 R Ay
PEOC ST B R UE, ALV R PR
TEAEAKAR AL P 035 0, T s o T b
WG T, KRR ROL £E 45 ML & AN et
AT AR 73 19, 1T RE 7R 1¥] ROL H1A] LU 4456 ke
PA455307. Shiraga SFUSHRIE T 7R BIPIEERE IR
ROL 7E 1F B A 7K i R 1582 5o i 356 24 8 1 i v o
WE I 4.4%10* fi5. 76 1EPEREH DAER AR R IE 15
BN KIS, JLEEAGTE P Ui I 1) 3.8x10% £
TEFR I, KRR RIHESCREA S
fi] e ALl 5e 4. LAY Shiraga 25 R ILAIH o- BEEES
JE 7R AE BRI 40 A 35 171 RS 7R ROL B, 7R # T ik
0.2 mg/g, &ML ILAth [ i A4 77 V25 10 2300 e AH 24,
(R E A T FE R R A M T () s o PR TS
AT 2 T4 R s T A A 002 1) 2 2 U A

—H LK, AMIABrZRTT A8 R RS
RN CR . o- BHE SR -GPL A E RAEN
BRI R MR R R RS, L R/RIIREE K2
A%, 1 Washida S5 HRIE R FH K o- BEEFET) C
Uity 384> i BE(FT GPL A 52 X)JE ik Gly/Ser &Ik 5
ProROL(% A B ik 1) ROL) b &, peshH s T4
—AMEWiEE ROL, {HIL/KA# BALB (2,3 LN
B = TR TS AL 4.1 Ulg. MHLZF, 20kt
% Flolp BRRGMEN G R ERSE, CHUFsE R
A2 R 7 AU (1 /R E ). Sato FFIA
L, FIH Flolp 2ikt % C i A A JE B (7% GPI)
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Construction of High Efficiency Pichia pastoris Surface Display
System Based on Flol Protein”

HAN Shuang-Yan, HAN Zhen-Lin, LIN Ying™, ZHENG Sui-Ping
(School of Bioscience and Bioengineering, South China University of Technology, Guangzhou 510006, China)

Abstract To obtain a high efficiency Pichia pastoris cell surface display system, two new systems based on two
different anchor proteins derived from Saccharomyces cerevisiae Flol protein (Flolp) were constructed
respectively. The N-terminal anchor system could make the foreign lipase displayed on the P. pastoris cell surface
with its C terminus free by fusion with an anchor protein containing N-terminal flocculation functional domain of
Flo1p (874 residues, FS) , which was able to adhere to the cell surface via noncovalent interaction with the mannan
chain of the cell wall. Conversely, the foreign lipase can kept its N terminus free in another C-terminal anchor
system, which utilizes a GPI-attachment signal domain located at C-terminal region of Flolp (1 101 residues, FL)
as anchor protein. Using these systems above, recombinant R. miehei lipase with a pro region (ProRML) , which
had its active site near the C-terminus, was displayed on the P. pastoris cell surface, and two surface-displayed
RML, named as FSR and FLR, were obtained. Cell-surface display of the RML via Fs or FL anchor system was
confirmed by flow cytometer and laser scanning confocal microscope. A strong fluorescence was clearly observed
in recombinant yeast cells harboring pKFSR ( pKFS-RML), but no fluorescence was detected in the yeast cells
harboring pKFLR (pKFL-RML) . The hydrolytic activity of FSR reached 105. 3 U/g *[dry cell weight] with
p-Nitrophenyl caprylate (pNPC) as the substrate, which is 2 times as high as that of FLR. In addition, the
cell-surface display systems based on FS or FL endowed the displayed RML with different enzymatic properties.
The surface-displayed RML with its C-terminus free (FSR) showed a better catalytic performance at temperature,
pH and thermostability than the surface-displayed RML with its N-terminus free (FLR) did. The results suggest that
the surface display of RML based on FS anchor system is more promising and more effective, especially for

N-terminal immobilization of target enzyme whose catalytic site is near the C terminus.

Key words yeast cell-surface display, Pichia pastoris, Rhizomucor miehei lipase, N-terminal anchor system,
C-terminal anchor system
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