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SR E S REARI R UIEBIRARE TIEENWE
Wk, wHE, B, moe”

VAR R A AR B, AR K
PR R R B RE, HAk K

130118
130022

WE: [ By ] TR AR R S A RE BRI e TR . [ ik ] ARWF0 N B0 )5 B P S v s b
T ARZ LAY (lignin peroxidases, LiP)JER, 44 2193 bp, it 371 ANEIEER, F5 2k IR T ER I
B PGK R 81115741 . SR UETF pPICOK IRy a5 5 KT 41 L ORI T pSH6S JitkiAg CYC1 21k +)%
43 30 5B GEfff PCR ML SE 4 iR £ (PaLiC), M rDNA A A HA 25 AL P BRI e B 22 1 2K
T, SEPUR R i S ALY B BRI I B P ) 245 DL RS . RIRECTIOM PCR BiAR X8 DB T4, R
RN SEARBEZRARKER, [ 455 ] @i rDNA BAEEFENH N 1, 2. 4, 5.6, 7. 8,9,
10, 11, 12 F1 13 BARZ L S Y B R 1 B TR0, St XS, RS HE DR 7 B, BT
It , A 367 UL, [ 4518 ] AWFSEERRIT B RE vh 2838 TR R L A bWl , WFoE T JLIE DR 5 DA S5 g
TEVEROCR, XA BT R BEAR RO Y A e B 4858 3L

KEIR: AR, RESEDEE, rDNA 57, MORECT PCR HiAR

A2 o A AL W) B (lignin  peroxidases, LiP,
EC1.11.1.14), ZE—Fd &Yl , 78R KR
il S HEAE Y, e F L A R TR R S
I LiP TR . RBEF4E R 5% . G R
5 Y 85y A AR KR R g P, Xin SR
Phanerochaete chrysosporium % e H ) LiP fd
22 b AT TR, JRRF TR RIS
IR F HR A Phanerochaete chrysosporium

EEWH: EEELVIEITRI(2017YFD0501005)
BIE1EE . E-mail: chg6l@163.com

Whs HER: 2019-08-14; &= HER: 2019-11-03; MLEHIREHR:

SR PR LiP BE — B, AL R B IR AS
REfFDR LiP AN N AR, 1 H Phanerochaete
chrysosporium A% B A BRACHT R RER T DA X 85 77
AR 2N R R E 2 TR R L E ALY G (LIP)
BTl ARAE =, BRI LiP i m s T I R 2
fiff DR — [A) R A R AR

AT LiP iR Z, (L LiP
TEE A h IR R R A AR 2, 2009 4 Wang
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LB S IE T Phanerochaete chrysosporium i) KR
R ALY REEH (LiP)fE R R ERE X-33 thiftT
TRIERE, 55 12 h 5 LiP S 1k 3]
15 U/L, 2015 4EXN 4 TSI T Phanerochaete
chrysosporium WA 51 2R i A AL WAL R (LiP) 7E 52
TREERE AR IR,, (HERBA X LiP BREHS J1 it
Fribaa, T2 DU AL 50 AR B R B CR 48 A5
AT T i

{ELJR 5 R T B 32 08 A 2R Ol 4 1 T 7 244
WM S RIL, S, EEAE TR
A IR, AAAE s I ) TR A, FRIBR D
ANt A REY AT, EAS A R E W
Al . HAEnd A LRI [ LE S, Cerevisiae
INVSel Sy 235 fi 25 % AR i 3% 2o 44k W) 1l 2k [
(LiP) kA7 5 IR F2 R W5, 0 H: m] e TR e £
A I tDNA 7SI S PR e B B G T R
AR [ Y5 7 0, T DU A vy R A A
PR TP 1 £ R DR 2 rb )48 DK, A/ D DR 7 TR 7

BE 20 L P B 2 38 25 T R0 800 1T S8 B i Ak
Fikll,

AW R T AR R R R R G AR A T TR T
PR TAETR , K YA 3 ¥ PGK. 73 WME 5 ik
a-factor . AR FR il AWl HE K A2 E + CYCL A
S IE PCR FOARA G MR IS & (PaLIC), IF
FIHT tDNA #5855 R R 9 B R 5 2
A, SEURZR A AL ) T PR 7 1 B vh 1) 2295 DL
Fik, FIHT ddPCR HE A 5 J5 2 e A 1 e 7 &
AR DR, IR IR AR DU S s R ik
ZIAHYSCFR o BARIE i I 37 i el A 5 IR
FIALA B L A5 1 388 v 58 BR & 3 S A0 ) il
TE RS P B v 1 e AU R IS

L ARR

L1 ARSI
ABIESE 2 B AR HUBUR AN 1

® 1. PTRERAN B

Table 1.

Strains and plasmids used in this study

Strains and plasmids Features

Sources

Escherichia coli DH5a.

Phanerochaete chrysosporium

Gene cloning host
Cloning of LiP Gene

S. cerevisiae INVScl
S. cerevisiae INVSc1-pYES2-LiP

from Saccharomyces cerevisiae

pYES2

ppic9k

pMD19-T Gene cloning vector

pSH65 Amplification of CYCI terminator sequences

PYES2-PaLiC
lignin peroxidase
pYES2-PaLiC-rDNA
expression vector

MATa, his3, leu2, trp1, ura3, expressing host

Free single-copy lignin peroxidase transformant

Constitutive single-copy expression vector of

Constitutive multi-copy lignin peroxidase

TaKaRa corporation of Japan

China industrial microbial species
preservation center
American invitrogen company

Pre-construction of laboratory

ura3 Saccharomyces cerevisiae expression vector American invitrogen company

Amplification of a-factor signal peptide sequence China plasmid strain preservation center

(NTCC)
TaKaRa corporation of Japan

China plasmid strain preservation center
(NTCC)
This study

This study

actamicro@im.ac.cn
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WA & . R sah & BRI
YIEF(EcoR 1, Not 1. Xba 1. SnaB 1%§). T4 %4
fii . SD-Ura HiFRILE A HA TaKaRa A ;
Salmon Sperm DNA A ¥R A FR A A,
FOk B B R & . R A i 4% =8 (polymerase
chain reaction, PCR)/=¥p4lifbif5] &M B 4 T4
Y TARRC ) A BRAA W) 5 T i PR 2 42 B
@ A% OMEGA /v w]; ddPCR Eva Green
Supermix . Droplet reader oil 14 H 3&E BIO-RAD
23wl B RNA $RBGRR &0 A 56 M AXYGEN 22
w5 AR 34 Sy [ A A
1.2 5|¥mmiEst

ARSCHT IR G193 i AL T AEY) TR ()
Wty A R wl A, BAARSIRmNER 2 P

x2.
Table 2.

1.3 PGK B3hTF%. o-factor FF5. LiP X .|
CYC1 &I FRYIFE

1.3.1 PGK a3 F /75 i/ BRI % 5] INVSc]
W2 YPD AR R 5L TE LS, ] OMEGA Bk
S5 TR 20 41 B 7 6 P B PR G e B S P T A4
A TP P BE L PR 2H g Al , PGK-F. PGK-R hy75]
Y48 PGK R 3T 741, 4715 4544 95 °C 5 min;
94°C30s, 55°C30s, 72°C 1 min, 30 MEH;

72 °C 7 min, BEARHEERCHEIK)E , DI RISOIT4l
1B H B 24571

1.3.2  o-factor FFFFEfE . B4 pPICIK Ji ki)
KIGFEZ LB G fbfs , PRI 2 LB i)
IR, 12 h 5 Bk 4 Gt ) 6 4 B
pPICOK Jiiki, A pPICOK ik W#ity, a-F. o-R

314 FnER

Primers and probes

Primer Sequence (5'—3")

Annotation

LiP-F CCCGGGATGGTGCTCATCCAGCG

Amplification of LiP gene
Amplification of LiP gene

LiP-R AAGCTTGATTCGGCCCGGCCGAG

PGK-F CCGGAATTCAGCTTTCTAACTGATCTATCCAAAAC

PGK-R  GCTGCCTTGATCTGAACCATTGTTTTATATTTGTTGTAA
AAAGTAGA

a-F TCTACTTTTTACAACAAATATAAAACAATGAGATTTCCT
TCAATTTTTACTGC

a-R TGTCGATGCTCACTGAAGCCTGTCTTTTCTCGAGAGATA
CCCCTT

CYCI-F ACACTGCTATCGCAAATGCTCTCTAGGTCATGTAATTAG
TTATGTCACGC

CYCI-R TGCTCTAGACGGCCGCAAATTAAAGCCTT

rDNA-F  CCTACGTACAACGAACGAGACCTTAACCT

rDNA-R  GGTACGTACGGAACCTCTAATCATTCGCT

ACT1-F  TATCCCCTGCATCCCTATCA

ACT1-R CAGGCTTCGTTGCAGATACA

ACT1-P CATCTTCGTTAGCTTCATCCGACGCTA

LiP-F TGCGGCATGCATTTCCT

LiP-R TTAACATCACAGCCGATTCTG

LiP-P ACGAGCTCTCTCTGCAGCCCCCC

EcoR 1, for amplification of PGK sequences
Amplification of PGK sequences

Amplification of a-factor sequences

Amplification of a-factor sequences

Amplification of CYC1 sequence

Xba 1 for amplification of CYC1 sequence
SnaB 1 for amplification of rDNA sequences
SnaB 1 for amplification of IDNA sequences
ACT]1 core amplification sequence (in ddPCR)
ACT]1 core amplification sequence (in ddPCR)
ACT]1 Probe sequence

LiP core amplification sequence (in ddPCR)
LiP core amplification sequence (in ddPCR)

LiP Probe sequence

http://journals.im.ac.cn/actamicrocn
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NEIY I a-factor JFA, PSR 95 °C
5min; 94°C30s, 55°C30s, 72°C30s, 304
PE¥R; 72 °C 7 min. BIRWEEER IR, VI
WOtk 5 254

1.3.3 LiP ZERETERE: 8 fls B WA 2
PARRIL T, PRI TS T kMR FR ik, 30 °C,

150 r/min }53% 72 h )5, WHERE, H AXYGEN
B RNA FREUAF S HEE RNA DAFRERU 3
B HR A RNA SRR, FH— 201 S i sl &
A B cDNA, DL cDNA J#itk, LiP-F, LiP-R &
143G LiP B2, 4735 25044 95 °C 5 min; 94 °C
30s, 55°C30s, 72°C 130s, 30 MEFF; 72 °C
7 min, BIEHEEERCHIKG , VI EDOFaifk H (9
Vi

1.34 CYC1 &I FIFHI5ikE: 1454 pSHeS it
K KIAFF L LB ARG )E , PREBCRIE TR 2
LB ARE #5690 , 12 h 5 PSR R BGA] SR H
pSH65 Jiki, L pSH65 ik MM, CYCI-F,

CYCI-R M5|¥¥ 1 CYCl 5, PN
95°C 5min; 94°C30s, 55°C30s, 72°C30s,

30 MEH; 72 °C 7 min. BEARWEEER IR, V)
2 I alifk 5 i 5%

1.4 FEESARNER. Bk, L%

¥ 1.3.1-1.3.4 RSO 450F pMD19-T
BRI TR, AR Z SR DHSa,
FPEISAH Amp 19 LB HrtERE IR FIEf 7 E . 12 h
JE PRECA TE R HEA T I 75 PCR S5, BREUPH I va
F&H Amp HitEM LB MKKT 5L 37 °C.
150 r/min 537 12 h J5 B0 WCE R4, $EEUTCRIT
K 2 R A E R A BR A R
1.5 EEEM PCR HE PoLiC BERELE

¥ 1.3.1-1.3.4 HENEASEI Y PGK ., o-factor,

actamicro@im.ac.cn

LiP J2 CYC1 F B, S HBiliR A Ja 847 A Bri & 7l
SR, AR 25 iR RE R 59 °C,
TEARIFE] S 50 s, TRIRECH 35, &4 Bk ke
8GR, ¥ HGSFA 95 °C 5 min; 94°C30s,
59°C30s, 72°C50s, 35 /MEH; 72 °C 7 min,

DL Rl & S50 17 W i, LA PGK-F #i
CYCI-R }51%¥), ¥ 14 PGK . o-factor . LiP & CYC1
KA R B, ¥~ PGK-o-factor-LiP-CYC1
(PaLiC)EiL &, P HGEMN 95 °C 5 min; 94 °C
30s, 55°C30s, 72°C210s, 30 MEH; 72 °C
7 min. 35UAEHE B UK BE R ML H A, i
pMDI19-T #4K, fir44 4 pMD19-T-PoLiC, 5 {kJK
ZAKHFH DHSa J5, 20 PCR &I, $2HL
Jo R % 28 T 4 A R w1 o
1.6 rDNA FF3§ 1

DL 1.3.1 Fp 4R A TR G i R R DR 2H S AR, DA
rDNA-F. rDNA-R A543 tDNA HICH %
OICEF A, §73E 254k 95 °C 5 min; 94 °C30s,
55°C30s, 72°C 150s, 30 MMEH; 72 °C 7 min,
¥ ™ Y15 pMDI9-T #H Ak iE4E, ma N
pMDI19-T-rtDNA, 4k K% HFE DHSa, R3] 5
A Amp HriER) LB A b ik 10-12 h f5 HEHCR
WK AT PCR %@, IR T S F
Amp HUPER) LB AR 55 37 °C 150 r/min £557
12 h 5B ORI, SRIBUTURIIT 5 28 5 4
B BRI
1.7 pYES2-PoLiC ZikiH g

fE [ iRFEEE PaLiC SEREFRIB GRS, 76 1R FT|
Y5l AT EcoR 1 Fl Xba 1 BEEVINI, FTLLIAH
EcoR 11 Xba 143 5I%} pYES2 #AA&F1 pMD19-T-
PoLiC JURL#EA T XY, BEDIIE [BICH 0 56407,
28 TA JEHE 16 °C W iEH:, EHIER 2R
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JEZ A KIAFF A DHSo, 2B PCR A, K B
AL RN T Amp 1Y LB WIASE IR, $8f
W, PRIBUTORL, 3% U R A BRA WY
1.8 pYES2-PoLiC-rDNA &K K#)

SEl% rDNA Bt BRI 5IA T SnaB 1
R 57 A5, % 2i4A pYES2-PaLiC Fl pMD19-T-rDNA
39 SnaB 1 AT EAEEY), XFELE pYES2-
PaLiC J BLif AT LB LA B, & T4 3G
16 °C S BGERE , AR S TRABSZ AR
¥ DHSa, ZHW PCR K, 5 FHIERE AL 1
R T Amp 19 LB W IRIG AR, BRHLR,
PERUSCRIEE V)Y E , 744 N pYES2-PaLiC-rDNA.
1.9 2tE4k pYES2-PaLiC-rDNA A% (L ERiE
2253

H BstE 11 7E rDNA {3/ & X pYES2-PaLiC-rDNA
PEATHGYT, fd R iC-rDNA ZARE 2 Ak, 283

EWHBERE M . FH Li Ac/SS carrier DNA/PEG =
FEARTRI RN, B AR IR R g 3 R .

% 42°CHEG, KM EET 1 mLYPD &
RREFREEH, 30 °C. 150 r/min #5351 h, WHEE
&, Fl 100 uL ddH,0 HEEHEARE, FHGHA R
SD-Ura -4z, 557746 30 °C Hifr B 2 M A HVE
ST HREA BT 75 64T LiP f TR PCR I
1.10  #%F PCR %5 FRPE AL 48 L3

W15 B0 FRPE S AL 3R T YPD Bi gk,

x3. BUKR

Table 3. Conversion system

Reagent Sample addition/uL
Sensitive Saccharomyces cerevisiae 50

50% PEG3350 240

1 mol/L LiAc 36

2 mg/mL boiled carrier DNA 50

Plasmid DNA 34

30 °C. 150 r/min K53 48 h, WK A 1A fff I 32 ]
OMEGA 7 ] Iy R 3L PR 21 48 B 30) 8 0 45 3 Ak
TIEH AT HEE . DAL A B, ATC1 JEH
HNZ, FIA BIO-RAD QX200 ¥ 7 #ii# PCR HF
1 LiP S5 DLECs e 1, 51 R4 7 4 a3k 2
PR . WSRO EARIC SRR HEX, H iR
J FAM.,

TR T PCR SN ALFEBC A & A R0 |
P IIEIAFE S 4 NP BR . TOH AT PCR A
%420 pL, f145 10 uL 2xdd PCR Master Mix,
10 pmol/L WNZ AN LA FE5 194 1.8 uL,
10 pmol/L H MYEEH LA R U5 149145 1.8 uL, 48
EF45 0.5 uL, LRI 2 plo 0 10 A il w22
2 PR A2 iR ARG A UYL . #% 20 pL PCR
PRFR AR A R v, IR A TR s A= ik
G T IR E AR A UYL, Y,
A AR . O AT PCR 9B T 2,
TR : 94 °C 10 min; 94 °C 305, 55°C60s,
45 MG, PIGEEHRE 1T 98 °C. 10 min AYFA
Kl o BN 3 APATR . PIEA RS,
4 96 LAk E AR UL O UE S, JFT
A Quanta Soft V1.3.2 /Mm%, rsds
Xif i m 2 AR
111 FAeFr=mEee I E

W5 1.10 AP0 % T PCR % 15 3 By A ] #% D
B BHPERAL TR R YPD R 5R3EH, 30 °C,
150 r/min #5757 72 h 5, BRI, W@ ARR AL
Yt HBES 3, O 9206 % B AL E Y I g U A
R R ALY BRI B B 3% AL F S, cerevisiae
INVSc1-pYES2-LiP(SPL)E & 11 iE47 Heds o BiG 77
N ELAAR 5 D SRR 171
112 HEEHEA T - R E S

W 111 TRAS B A BRGS0 BV A

http://journals.im.ac.cn/actamicrocn
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PR T YPD Bigeskrh, ESAEIC 10 R, BRkfE
RAILE 30 °C. 150 t/min ¥3% 72 h )5, B IEM
TEARZE i ALY RO BES TT

2 HERAQHN

2.1 PGK B3T3, a-factor FFF|TafE. LiP
ZERFF] . CYC1 &1L FFF 5K PoLiC Rk
S

DL B TR P 1 bR JE P ZH DNA it
PGK-F. PGK-R W54 44, HRHHA/NGH
MR B, K/NA 850 bp (GenBank % ic =
AHO001380), LA pPICIK Uk AWML, o-F, a-R A
SIPHE, HRIBU RN B B, R A
254 bp (GenBank %15 KM032189)., DI HUH #
F6 5 BV S RNA AN, FH— 203 i e sk
&4 W cDNA, L cDNA JJ## , L LiP-F LiP-R
Ry AR E) LiP BB, K/NH 2193 bp
(GenBank %105 M92644.1), LA pSH65 Bk b
#, CYCI-F. CYCI-R J5|¥¥ 1, 152K
INH B R B, K/NR 260 bp (GenBank Eic 5
AF298780.1), 37 W X /N S HIAMSAT . ¥ F
LR F B 3T pMD19-T A4 4%, #4102
B KWAFH DHSa, FE PCR ¥ 1F 5 #EHUTUR %
FEAFMT, KPR S GenBank XJ L, AH{
JZ 100%, RKUIFHIARLAHMILRA,

TEVETT PGK., o-factor, LiP Fil CYCI #4514~
sy, WG IR EZLEMN PCR 51H, 4
JPH R A 5 — R A s, R E
B PCR HAKE A WA G 3 F PGK. 4155
BK a-factor, LiP JE[H | 2 FF CYC1 A Bl 544
i PaLiC Rikf&, MBI/ NYBER B, K
/IR 3557 bpe WA 1 FT7R o

actamicro@im.ac.cn

2.2 FIKBAK pYES2-PaLiC KM EE

H EcoR 1F1 Xba 1535I|X%FK/NA 5864 bp )
pYES2 #MA&F pMD19-T-PaLiC Tkt 4T W],
B H MR B, T4 358 16 °C W GG
T2 5 KW FF I DH5a, 48 LiP #l PCR %
33 Foki pYES2- PaLiC, WKl 2 FioR.

1. PGK B#IF. e-factor {55 K. LiP £F . CYC1
#1FF R PoLiC RiZ&E PCR ¥ 14

Figure 1. PGK promoter, a-factor signal peptide,
LiP gene, CYC1 terminator and PoaLiC expression
cassette PCR amplification. M: DL5000 marker; lane 1:
PGK promoter; lane 2: a-factor signal peptide; lane 3:
LiP gene; lane 4: CYC1 terminator; lane 5: PaLiC

expression cassette.

E 2. Rh pYES2-PoLiC B3

Figure 2. Construction of plasmid pYES2-PaLiC. M:
DL15000 marker; lane 1: 5864 bp pYES2 expression
vector; lane 2: PoaLiC expression cassette; lane 3:
pYES2-PaLiC vector.
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2.3 FXHIK pYES2-PaLiC-rDNA HEE

DUSR B R e RE SE R 4] DNA SAAsiA , A
L5159 rDNA-F ., tDNA-R 43, 521l K
/NEH R BE, K/INR 2300 bp (GenBank &5t 5
BK006945.2)., ¥ rDNA JE[F H Bt 5 pMD19-T %%
Wi, HALRGZ S RKBIFE DH5a, H PCR
B UiE 5 PR IOTTRL % A R/ o R A5 R
GenBank #EA7XFH, AL 100%, FBFHIRA
AR RS

Fil SnaB 1 4351k pY ES2-PaLiC H1Jf
#i pMDI19-T-rDNA, [ HB R B, T4 &40
16 °C 2 % H2 5 A2 S KB FF T DHSa, B
W PCR Biib)fe, $RBUTTRIBEDIGRIE, 25 R 3
fii7n, tDNA R Bt K/INA 2300 bp; pYES2-PaLiC
AR KN A 9421 bp; pYES2-PaLiC-rDNA A K
/N 11721 bp,

M

B 3. [kl pYES2-PaLiC-rDNA BRI
Figure 3. Construction of plasmid pYES2-PaLiC-

rDNA. M: DL15000 marker; lane 1: pYES2-PaLiC-
rDNA vector; lane 2: pYES2-PaLiC vector; lane 3:
rDNA.

2.4 HLFEE DB dd PCR A iig5 R

i/ BstE 11 7E tDNA 1y & Xf pYES2-PaLiC-
DNA 2Pk, FALRRIN L INVScl, X4
SD-Ura ¥ 77 L0 HE 15 21 5546 PR BCE R 4L )5
f8 41 dd PCR #rI 4% Ak 745 DUE . &1 4 WoRTE 2 4
R DUSE TN, ARSI 20 % BH P i 5R BH 1 sk
TR A AL, P e BH A R B A 3 43 A X 1
b, ASCR ET A T S BRI e A

RIS AU & e Ak F LiP BEPIAT ACTI
BERMHRE, 15 A b HE A LiP 1Y
YLK, W& 5. dd PCR Zr#ris, FIF rDNA
AT, WRINFAET 1,2, 4.5, 6. 7. 8.9,
10, 11, 12 F1 13 4 12 B [E#S DUER 46T«
2.5 AR N AR S EAYEEE T
ViKiiy

W 12 BRI DR R A7 bR, s R
RIEREFR, B 12 h BUR TR E AR R E )
Mg g, AN P8 DU A - o e B )5 10 75
U AP DR 2R 2o S Ak A it R G % B8 7% {1k - (SPL,
H4 BURL pYES2-PaLiC LAY 3 14T 2 A Ry e B

Chl Pos: 14611 Neg: 209033

% A05 CO5__EO05 IGOS A06 C(ﬁ'()_GGOGAW Cco7 IE07 GO07 __A08 C08D08
2 20000
S 10000 S S ERES
= 0 50000 100000 150000 200000
© Event number
6853 Set Threshold
° Ch2 Pos: 2361 Neg: 221283
kel A05 C05___EO05 IGOS A06_C06 E06 GO6A07 CO7 IE07 GO07__A08 IC08D.08
2 12000 ;
=
% 8000,z
”4008 s o =
6 0 50000 100000 150000 200000
Event number
& 4. dd PCR £E#H L FHNE
Figure 4. Detection of copy number of transformants
by dd PCR.

http://journals.im.ac.cn/actamicrocn



958

Jianlong Xiao et al. | Acta Microbiologica Sinica, 2020, 60(5)

[\
(=]

—
o))
T

Copy number
o o
: B
o
——
~
e
W
)
e
©
-~

(=]

A~
w
N
o1
S
)

o

s g s [ s s [ s s g S qun g SR g g R g g |

5. dd PCR MEH#TFHENELER

Figure 5.

S. cerevisiae INVScl JG152| 0 FHM: AL )17
B, FIFH rDNA BESTERRIRY 1 #5 IR R Ak
Wy kR T R A AL TS 12 SPL B 2 %, iEW
HEA B ERE R L DR 2 1 Bk 5 Ui s AU L
HA S ) RIBRCE,

WE 6 Fron, 1P DUECS RE ) & &R0
4 LiP ¥ DUBUINT 7 W, WS ) BEdE DA
Pem . M¥EDVIECH 7R, IS 1R 367 U/L,
= 1LY 3.46 £ UFEDIBORT 7 1F, BEE
BEFE DUBCRSE T T R . 2488 DUBORT 10 1, il
W EEA B TRE

4507
~ 400}
S 350¢
3.300¢
2 250F
8 200}
£ 150(
g100r
53] 50+

0

1 2 4 5

6 7 8 9 10 11 12 13
Copy number

Bl 6. #ENMSHENZEMKXR

Figure 6. The relationship between copy number and

enzyme activity.

actamicro@im.ac.cn

Identification of the copy number of converters by digital microdrop polymerase chain reaction.

2.6 FHUTTEMREELSE

X RI A BES S ey 7 UL, oY
BEREERIE, 45RmME 7, 2 10 WAER,
FEAUBES 1 S L ZEBE XL 5% LA, B DLA
Jl tDNA B G54 AR Kl E AL e b 7™
it e v RAF, 22 RIEAURTIRER SRS 8% .

3 it fngin

TR mANREE RIS R A IR Z , Ik
HA B IE TR HSUR SR 37 A/ MNEEE N
RIERGE T IR SCHEE R 77 Rk

4507
400} _
Q L
S 350
<, 300f
S 250t
g 200¢
g 150f
9
£ 100f
50t
0

1 2 3 4 5 6 7 8 9 10
Number of generations

E7. fREE
Figure 7.

[‘i E.’LL JiE

Progeny stability verification.
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R RRR D A EEIC, BN
FIREZ M B A RNA SRGBER R A7, AT s2 e 4
PRI R IR BIRLK . Monfort 2538 1 2 1k A8 1 i A
SO0 PR I RE R A AR B RO A X 5 BE AT LG
8, RIAUEAY PGK Ji sl B AR 3 B A )
PERFE— 518 3 3 X AR B R () Rk HAT H
T PO AR AR R L E AL R A
PREHES I T A PGK R 8 F, (HIRATGAEEFL
WERE IR i 3 R A L AL AT LU EHEAE YPD 8
FREEP AR R S ARk, HRIBHOR
RIEHE = -

4 70 454X, Gunter Blobel 542 7155
WA, FEAER et sh i uE A B, {5 5 KRB S|
S—BEEERBIN RN & T, MEES
R IR DIBR , 3 1 BB 3 N o o s e, f
5 Wi/ Nz B Ah, X AME S RS &
H iR IA A 2 L. 535 Ferrarese 55
WF5EERM], DAMEEE R ik 1E E AN Rk
W, WA R E S KT 15, RIB
HMRAE I EREA RN AR, H S5 RAREN
M5y T . SR SRR P AR SR AR R it
AL R AR A N T BRI R RS R G
i Y o-factor 155 K, LS SEBIAR 2 S8 AL ) il
HIREAM T I RIS
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Construction of an engineered Saccharomyces cerevisiae for
lignin peroxidase production
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Abstract: [Objective] To obtain engineered Saccharomyces cerevisiae with high-yield of lignin peroxidase.
[Methods] We cloned a constitutive promoter PGK, an exogenous protein secretion signal peptide a-factor, lignin
peroxidases (LiP) genes and a terminator CYCI1. We constructed complete expression box (PaLC) by overlap
extension PCR method. Then, we established expression vector of lignin peroxidase S. cerevisiae via tDNA
integration method, to achieve multi-copy expression of lignin peroxidase in S. cerevisiae. Then, we identified the
copy number via droplet digital PCR technology, to explore the relationship between the copy number and protein
expression amount. [Results] We got the engineered strain of S. cerevisiae to produce lignin peroxidase with the
copy number of 1, 2, 4,5, 6,7, 8,9, 10, 11, 12 and 13 via rDNA integration method, through enzymatic activity
determination, it shows that the enzymatic activity is as highest as 367 U/L when the copy number is 7.
[Conclusion] In this study, lignin peroxidase was expressed in S. cerevisiae, and the relationship between gene
copy number and enzyme activity was studied, which is of great significance to the development of lignin
degradation technology.

Keywords: Saccharomyces cerevisiae, lignin peroxidase, rDNA integration method, droplet digital PCR technology
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