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By ek iz 5, EAEL PCR 74032 mCherry, Western blotting 2R RALE X KEE
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to carry out. [Objective] To generate a fast and novel method to construct the expression vectors based on
the sequences of URA3 gene to generate a fungus’s universal expression system for research and
development. [Methods] Based on the sequence of URA3 gene, we used the upstream gene fragment of
URA3 promoter and downstream gene fragment of URA3 terminator to form homologous recombination
arms. The promoter and terminator of URA3 was replaced with the promoter of CBH1 and the terminator
of PDC during the construction process, respectively. The elements of the vector were linked seamlessly
in one reaction using DNA topoisomerase I. Pcbhl1-MCS-Tpcd, flanked by the homologous
recombination arm of URA3, was assembled with other element fragments to form vector pTRUC. Red
fluorescence protein, mCherry, was inserted into pTRUC which later was transformed into 7. reesei to
generate the final RUT-C30. Such expression system proves its feasibility via observation and
determination of mCherry protein expression. [Results] After culturing the positive transformants on the
PDA medium with 5-FOA, red fluorescence appeared on the hyphae tips and the septum. PCR result
proved the expression of mCherry in the host. Western blotting analysis also showed the expression of
mCherry. This method of vector construction is feasible as the constructed expression vector could
express the recombinant protein. [Conclusion] The results demonstrate that the rapid construction of the
expression system based on homologous recombination with the URA3 gene and the construction
method is feasible. This will become a powerful tool to promote the expression of recombinant proteins
in many eukaryotic expressing systems.

Keywords: Trichoderma reesei, Red fluorescent protein, Vector construction, Homologous recombination, URA3
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JL R T #% (genetic engineering) A% T ¥4 B F
TCFATHE R P Fh Z [ BB, AT LA [5] 4
JFR S S SRy . AR AR Y s

G RTINS T AR AT T
Foh Rk A BRI O 2 2RI
e FER AR AT IEBEIA , 141 Novagen Corporation
M T R Im A #E A RIBH pET & 41 8k
Invitrogen Corporation F T 5 7R B): 8 1R IE 1Y
pPICZ Z%#/&; Clontech Laboratories F T MF 2
SIYIANEAY pDsRed] . pEYFP 243 A%, {H2X
SO RIRHAR H B X R, — HE B B ROR S
S5, U T I A R IO R i Ak Rk 2 A AT Y
JE I Ry e, S TEM R 2
Fr BT, (LG s AR R s
M PRI N, DR T B A
&, B %, BRZRERE 2R Ty i, SH4R—Fh
LR R A E o R IR A AR LR
REg s A R E Lo

URA3 SRRt FLIE AT S-BERR I L M (orotidine
5'-phosphate decarboxylase), Ak R e BERZTT
FRAEYG U G — 2 O, 5 FLIE PR IR A A

% % M (UraSp) 45 &, AT LLFE 5- 9 - L5 2
(5-fluoro-orotic acid, 5-FOA)H%Ak A 5-3 IR W4 g
(5-fluorouracil, 5-FU), 5-FU J&—Fmsnes{yy,
A A AR EE 18 Uracil 5 Thymine, T4k
RNA Fil DNA I TAIDIRE, SR SEdnmser",
| TR A ie ™' Aura3 BRRAYZE K
T LM AN R E , JF HA/ES A 5-FOA
HIEEFRIE A . I URA3 LR R L Ak ik
FhRic b2 & URA3 NP HRAGETE
5-FOA Figrdkrp A KM a [l kL BRBA v 1k T
B A R TR AR

$5F URA3/5-FOA bR GERIMLIL, A SO IE
DNA 5 2 il A [ 5 E 2 1) R RS o 7 PR iy
AR I, KR PCR FBoEmEA, —
AL 1-5 A Be i s T a8 PR Bl e R 1) ot
Ko UL URA3 SR RYIE i+ B 5074 FZE 1+
T 3 AN R IR A, R R B
1EF, BHsick URA3 BEHFMWIE ST & IEFIF
G, WERRBICAS, JFFERIG A
1kF Z [BIE 0 Z BE R A3/ 55 (multiple cloning site,
MCS), DI sMEIER B AN A, Fix s B
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55 KA B 52 0 D e TR 2 e e T [ Ay
BRI, FELL REP mCherry NG HEE, 4340 An
YE BUAR YRR
H R KEE (Trichoderma reesei) RUT-C30 J2& TGt

LT 48 A e T B W i 2R EL R Y, B B
rﬁuAﬁJﬁnﬁm BJ1, DLRIUR AN S L,
HN ﬁ%ﬂﬁﬂlﬁﬁéﬁ*ﬁﬁ”ffTﬁEﬁ”ﬁ?LzﬁJ%%
R Z ARSI RUT-C30 IR 71615 35 el £ 5 245 it U
%‘%ﬁ%(Food and Drug Administration, FDA)HY
“— BN N & 4 (generally recognized as safe ,
GRAS)"INIIE, HAEA: ™ i ferh JCBURTE . T
BRMPUAER ™A, BOMSMEE A7 BLIRR B I
REIE R A PR — sl A ikl T AR
RUT-C30 HAT A1 Tl et A= 7y, (HH
RIS HAF S A AN ER APO2, T (A 5
(R AL Rk AR = TN, (A Z FIAR K
JRBRe B, AT URA3 BRI iy g ik

x1 AARFAARSIHY
Table 1 Primers used in this study

R, DLEL RS b Rk bRk s HAR f F
ik
1 RS HE
1.1 ##l
1.1.1  E#RFEAE
H GRS (Trichoderma reesei) RUT-C30 Il H T

R BEE Y R TR A R G s KIBAT IR
(IM109) HASZIG ZARAT 5 mCherry FEFRR A HARSE
35471 pLVX-IRES-mCherry 5ok, Jf JCAT 7&
L TR TR, FF7E mCherry 1) C SfllA
6xHis-Tag F AR, JFIIACATRINERIE B 2
AlG AL DNA; ASZE TS IR 1) BTERIIAER
SRR A Al A
112 EERAFNEE

Afl LH Not 1 FRAIPENVINE . T4 DNA 4G
) H TaKaRa /AF]; pEASY-Uni Seamless Cloning

519 Gkl TEEOIAL R T B A B

Primer Primers sequence (5'—3') Restriction enzyme site  Amplified target fragment

pTRUC-F1 CGGTACGCGCGGATCTTCCAGAGATCCGC Sac 11 5'URA3 B4
GGCTCGCCTCTTCTTTGTGCTTTTCTCCTG 5'URA3 homologous reorganization arm

pTRUC-F2 GCCAAGGTAGGTACCTACCACTAGGCGCGCCG  A4scl CBH I J[38h+
GAACCTGGATACATCCATCATCACGC CBH I promoter (Pcbhl)

pTRUC-F3 GTCAACCGCGGACTGCGCATCTTAAGATCGAT  Afl1I; Not1 PDC &1+
GCGGCCGCCCGGCATGAAGTCTGACCGGGTAG PDC terminator (Tpdc)

pTRUC-F4 GAGGAAGACATCGAGGCGTCCAACTAGTGGC  Spel 3'URA3 B4
GGAGGCGAACTGCACATTGG 3'URA3 homologous reorganization arm

pTRUC-F5 GTCCCCCCGGAACAGCGACCTGACCGCGGAA  Sacll pUC 2 il A& S i 3L
TCGTCGAACGGCAGGCGTGC pUC origin and ampicillin resistance gene

mCherry-F  GCGCATCTTAAGATGGTTTCTAAGGGTGAAG Afl 11 mCherry ZL {05 GEH
AAGAC Red fluorescent protein of mCherry

pTRUC-R1 GCGTGATGATGGATGTATCCAGGTTCCGGC Asc 1 5'URA3 T
GCGCCTAGTGGTAGGTACCTACCTTGGC 5'URA3 homologous reorganization arm

pTRUC-R2 CTACCCGGTCAGACTTCATGCCGGGCGGCCGC  Afl1II; Not1 CBH I |38+
ATCGATCTTAAGATGCGCAGTCCGCGGTTGAC CBH I promoter (Pcbhl)

pTRUC-R3 CCAATGTGCAGTTCGCCTCCGCCACTAGTTGG  Spel PDC 41+
ACGCCTCGATGTCTTCCTC PDC terminator (Tpdc)

pTRUC-R4 GCACGCCTGCCGTTCGACGATTCCGCGGTC Sac 11 3'URA3 B4
AGGTCGCTGTTCCGGGGGGAC 3'URA3 homologous reorganization arm

pTRUC-R5 CAGGAGAAAAGCACAAAGAAGAGGCGAGC Sac 11 pUC & HilE s A& St
CGCGGATCTCTGGAAGATCCGCGCGTACCG pUC origin and Ampicillin resistance gene

mCherry-R  CCGGCAGCGGCCGCTTAGTGATGGTGATGGT Not 1 mCherry ZL 85 EEH

GATGCTTGTACAATTCGTCCATACCACC

Red fluorescent protein of mCherry

TE: R RIZPARTE P81 o BRI 253 1.

Note: The underlined sequences are restriction enzyme site sequences.
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and Assembly Kit ) H b2 X &4 WHARAT R
Al FLRER AR RO . B O A . iR
KR BORF AW Omega A F]; MBBCBIHL T 4
{E¥yiiEY His-Tag (D3110) XP® Rabbit mAb (HRP
Conjugate) LRI H CST Arl, #ET/ES. EHIR
B, Bl RBRAGERESARA A S0
K, BRSNS REARA R Bkl
2%, Bio-Rad AT,
1.1.3 FEEFH

LB [A{AR: R (g/L): RILE PR 10.0, BEhk
P 5.0, EAbH110.0, BilE15.0, pH 7.0, PDA
B s(g/L): L HEEW 200.0, #HZEHE 100,
Biflg 15.0, HTHERAREGMEAERESR, BRAE
W AR Ll 3 R M R A FR A R R S
Penttila 25 I i il . 5-FOA [ PDA i e 45 55
. & 0.5% 5-FOA ) PDA Jigidt, 35S r7 ks
FEH(g/L): WARSERIIG TR INZLE 20.0 g/L, BERk:
P 12.0 g/L.
1.2 A&

pTRUC FRIXFMRAL IRy TR IENT . (1)
CBHI &5 81§ (Pcbh1)Hl PDC % 11551 (Tpde) 3k
5, i FIEKFEB CBHI %A (glycoside
hydrolase family 7)LA K Pl & 15 PR il 22 [H] (pyruvate
decarboxylase, PDC)f) Pcbhl J3 s+ #1 Tpde £k
¥, 5'5 3'URA3 HAHEY 1 A RUT-C30 JE[H4H ;
(2) pMD-19T JEki#fH pUC origin A SHTIERER Y
U, (B AR B 7E K AT I & B AR
ffo & GenBank HHL[CAZE LRI TR
BIE1Y, BENEREA B PCR IR, Yk
alifbal, SRJGES ARG X 5 A BOE R
K, BFEAKIGIFR TP, pTRUC ZAKMZEH
NEELE 1,

pTRUC FikHURK B3 I01F PCR AR FR Y
25 uL: ddH,0 18.2 pL, 10xPCR Z& i 2.5 uL,
dNTP Mix 2 pL, #4220 pmol/L) 1 pL, 1E. JZ[A5]
¥1(20 pmol/L)4% 0.5 pL, Tagq Hiff(5 U/uL) 0.3 pL.

Pcbhl Ji8hF PCR i 454F: 95 °C 3 min;

7180bp Pcbhl

1 FIEFHIK pTRUC BIEHTEE

Figure 1 Structure diagram of expression carrier pTRUC
95°C30s, 55°C30s, 72°C 2 min, 35 PMEH;
72 °C 20 min, 4 °C {£1%.

Tpde Z1E+ . 5'URA3 [l . 3'URA3 [M]i
B, pUC ori 5 Amp HiPERE PCR b A4+
72 °C FEAIHE S35 1 min, 50 s, 50 s, 2 min
40's, HAth £/ Pebhl J3 3 PCR K2 4544
1.2.1 RUT-C30 BY3EFrFNE FLHIREL

B H R R B R T PDA AR E, T 28 °ClEE
FiR 45 d Ja il &SR, HeRh Tl iRkl R
Herp, T 28°C. 250 t/min 55 FREFE 2.d, ARG
RS gDNA F 1 1%05E BAZ R HL A
1.2.2 PCR 3|¥igit RFFIi 1

A&k pTRUC &1Iofb 5, f4E Pebhl Ji55))
F(#1971 bp), TpdeZe1kF(£91 030 bp). 5'URA3
[ (29 658 bp). 3'URA3 [RIJ5E (2 784 bp).
pUC ori 5 Amp $HiPE3E R (2 2 692 bp), 18 13 5 41 il
¥ Bk B B EeiAs H B RiB 8Kk pTRUC, K
24547 7 180 bp.

MR RS R RE ARG IR 1,
HAAY R . (1) A RUT-C30 JE[R 4 A
#e, FEI¥%F pTRUC-F1 il poTRUC-R1, pTRUC-F2
il pTRUC-R2 . pTRUC-F3 # pTRUC-R3 .
pTRUC-F4 I pTRUC-R4, /354" W4 H 5'URA3 B4
B DNA J#%1. CBHI J55hT(Pcbhl) DNA J#41 .
PDC %11 ¥ %41 (Tpdc) DNA ¥4 . 3'URA3 B4
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DNA J$%1; (2) Lk pMD-19T Jfiki DNA it , Fi
51¥1%} pTRUC-F5 #1 pTRUC-R5, "1} pUC origin
F1 Ampicillin resistance gene DNA [¥31]; (3) A%
WAL N T A B mCherry DNA AtEHR, F
5|#) mCherry-R Fil mCherry-F § 1% i mCherry £1.{4,
P DNA 751,

PCR Y 5EMUS, LS uL 3= Wi T 1%i5E
A G & L AT & Yt/ 8
1.2.3 FRiX#HIK pTRUC HIHE

Waifbtr i 5 AN Edkoo DNA Fr BBl 5
FEIR B RTR A, B4 DNA FBIRIEE /RN
0.1 pmol/uL, IR AW 2xAssembly Mix L
WHATIERRIY, SRR IM109 8238
AR5 ONVIRIR A, BT 50 pg/mL - RPTAER
(/) LB A, 37 °C fHIRIEFAEI SIS, Pk
VEERLPR PR ORI, SRIUTORL, SRS HEAT HL TKRD
P45 .
1.2.4 FiEFH 1K pTRUC-mCherry BYH9%E

pTRUC JFiki DNA F1 mCherry PCR F=4) DNA
Gy BEAT AfI TUAN Not TRURGEVIRLIN , % Semiid 42
XTI pTRUC ik DNA Fl1 mCherry DNA =
Yy, EHEMARM SN pTRUC-mCherry, K% 4
(R FOREEE A KA IM109 B2 S 4ififarh, RE
WP 37 °C BB . KR R
KRR RPN LB WK SR IE R 5%, iR
DNA $# B G130 1 P B2 HL pTRUC-mCherry
Tk DNA #E4T Af1 11 F Not 1 BV E , O 58K
JEHUS WL Y FEE T 1% B IR L Tk S e,
J3 TR DNA 3% IR SE B A w0 o
1.2.5 RUT-C30 J&4% R{KBIHIE R RAL pTRUC-
mCherry F551L

X 10° RUT-C30 L 7350 F 30 mL J AL Rl S
FRIE, LR EE AR T A 1 ] 4 D B Ak 32 4
W8 Penttild 2" )y vk BEAT, B UKL pTRUC-
mCherry #{b 2 BLIOREG AR, SRH A
R EIFRIRAT 5 4~ 5-FOA PDA ik 773k
AR I, 28 °C BiF% 35 d e W FHMER b FAE K

1.2.6 RUT-C30 pTRUC-mCherry FRT$55{LFHY
%

(1) BMBEWEL AR EANRE, K
5-FOA PDA i V- bt (%) BH A% A 593l i
3] PDA AR E#EATY KIEFR. —JH e E ek
AL F o B R Tk T MR SR 5L, 28 °C,
220 r/min K557 48 h 5, BREFEYE TROGILRE
LSS RFP 16 RUT-C30 H iRk 15 I .

(2) PCR %5E mCherry 3£ . BEH—WRFIALT
G 10 B e AL TR T 5 5 7 il s 5 0
Hr, 28 °C. 220 r/min ¥ KK5FE 48 h J5 & B,
2R E TR, FRAVESR, %2 2.0 mL
EP & h, JHE RN 4 DNA P i
HIEHZH DNA, 5 HRUT-C30 EAH#EAFI pTRUC
IR AL AR T B, AT R, 1S EIA
v B EE R 2] DNA

BHREUYIE N 4] DNA 1ML, mCherry-R
Al mCherry-F 43517 PCR §784, P48 r=4y ety
1Yol 5E A% TR FEL VK 25 78

(3) Western blotting %5 RFP ik K 4
UE, FRELO.1 g H 224K 200 pL RIPA 2K 78704k
GRS 22, RIS, FREL 0.1 g 221k H
200 pL RIPA ZHRE 7/ RGIR ST ZAR, JA 40 uL
6xLoading buffer, #RZIES], 95 © C &J@ikni
10 min, HlEBEAMES, #17 12% PAGE 73 BiE
BERCHLIK, SRR BN G R8 3 PVDF i 1, 5%I7)
AEZE WA 4] 1 h, FH His-Tag —#1 4 °C W R, H
IxTBST P S min, {51k, A5 ECL R,

2 HR540W
2.1 EBRAFZEEL DNA B
FHAE A2 DNA $2 B0 S H2H RUT-C30 [
41 DNA, HIKRR, Z53aE 2 s, RS
JEHF] RUT-C30 J:[K2H DNA,
2.2 FRIEFHIK pTRUC B
WP AR K pTRUC & InF 3N,
Pcbhl Jg 2+ . Tpde &IEF . 5'URA3 [RIE
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bp

—
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[
(===

2 000

1000

500
250

El 2 RUT-C30 [ DNA {EHER
Figure 2 Results of RUT-C30 genome DNA extraction

. M: 1kbMarker; 1: RUT-C30 FE[H4H.
Note: M: 1 kb Marker; 1: RUT-C30 genome.
3'URA3 [ . pUC ori SZNHIMESLA iyl &
R IR i BOE RS B W8k pTRUC, K/h
297k 7 180 bp, AZREEMHLIKEERUNE 3 s, H
VKR 25 R R B &P 5 B A B ER 3
Ak pTRUC WStz
2.3 FRIEFHIK pTRUC-mCherry HIHE

KA R IT Y pTRUC BBk L 62 A
mCherry 1Y) PCR /#5351 F Af1 11 1 Not 1 AV 5
M IEEENGE:, TR EA IR pTRUC-mCherry J&
AL KA IM109, $RBUTCRIIE TREY) % &,
HLIKAS LI 4, 1E24 7 000 bp F1 750 bp 4L AT .45
W, fFA IR pTRUC K mCherry FERIFEE, I
J7 45 R R W 2 B AR )
24 PHMELFOABRIHIVE

W FHAAR pTRUC-mCherry #5/b% RUT-C30
T T RIAYEE . WK pTRUC HRIBIIRESIA T
YOE , PRI 22 MR 7E O S IR AR W R A
587 nm PEIEHMT, FIER R L BTG
BRZZAA, TSRS AR AE AR [F] S5 8 T B Mg 3 21
HE(E 5), FBEAR pTRUC Xt A RIFMNE L
AT AR 5%, IFAE RUT-C30 HhaRikherfn
BB, ] pTRUC FikZRARESCINAMNE
FI7E RUT-C30 Hg3ik .

bp MI 1 2 3 4 5 6 M2 bp

B3 pTRUC kK 51 DNA FE¥ 1EER
Figure 3 Results of pTRUC vector and amplification five
DNA fragments
H: MIL: 5000 bp Marker; 1: 5'URA3 [RIJEEFEE DNA F B ;
2: 3'URA3 [A] I 2EH DNA JBt; 3: Pebhl J5 37 DNA J Bt
4: Tpde 117 DNA JiBt; 5: pMD-19T DNA JiBt; 6: pTRUC
JFkL; M2: 1kb Marker.
Note: M1: 5 000 bp Marker; 1: DNA fragments of 5'URA3
homologous arm; 2: DNA fragments of 3'URA3 homologous arm;
3: DNA fragments of promoter Pcbhl; 4: DNA fragments of
terminator Tpdc; 5: DNA fragments of pMD-19T, 6: Plasmid
pTRUC; M2: 1 kb Marker.

bp M1 1 2 3 M2 bp

1og
5 000 4000
3000
2
1500 000
1 000 1000
750
500 500
250 250
100

4 pTRUC-mCherry RAIXEG] 4 R

Figure 4 Result of pTRUC-mCherry plasmid digested

E: M1: 5000 bp Marker; 1: mCherry DNA B 2. pTRUC-
mCherry JFiki DNA; 3 : Af1 11 #1 Not 1 M) 1Y) pTRUC-mCherry
JE#i DNA; M2: 1 kb Marker.

Note: M1: 5 000 bp Marker; 1: DNA fragments of mCherry; 2:
pTRUC-mCherry plasmid; 3: pTRUC-mCherry plasmid digested
by A4fI 11 and Not I; M2: 1 kb Marker.

M T HE AT RSN 22 AR 1A, Hm 22k
LA — SRR A A b, FERTE KT RYEN], W
28 Z A ELH i, 7 T 22 43 fsh o5 R T 4 BE Sy 90 e
f A A 22 AR, (R TR i — e B
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Figure 5 Observation of red fluorescence of positive transformants
#: A: RUT-C30 7 587 nm #R G FHIBRSE R, B: RUT-C30 7E 5 GIE FHIBRSEHR; C: A f1 B &9FKl; D: mCherry E4]
WHAE 587 nm FUAODOLI M ATET R E: mCherry HATE7ET MG FHAREESR; F: D M E GIFRIBORREL 63%).

Note: A: Shoot in 587 nm excitation light of RUT-C30; B: Shoot in ordinary light of RUT-C30; C: Merge A and B; D: Shoot in 587 nm
excitation light of mCherry positive transformants; E: Shoot in ordinary light of mCherry positive transformants; F: Merge D and E

(enlargement factor 63x).
(R AR A4, LR SCHE 55 1R 22 RSP IR — 48
T R =4 RAR AR5 TR i 4 AT LLis ik 3
F7E AT — 7Y E2H mCherry B G K 25 B Bk
R 22 IR FRE A W22 B IS, MR kAL
RIE A, HFAR mCherry £L (0 CE A MRS
HAHAEE, BFik mCherry Z16 5G4
R S L 2 e e 2 S | A el 1 X2
FiH ) mCherry 85, MR —BE 2%
AR, AP 22 38 ARSI, Xt 2
R B R e M O e i o IR IR G I I 22—
2.5 PRME{LFHI PCR ¥E

435ILA RUT-C30 JEATEE . pTRUC 25 A%
fEHI#E . mCherry AL RIERA4] DNA JBitl,
PCR Y34 mCherry 318 7Bt , PCR ™4 HL VKA B4
W6, g55RFEH HA pTRUC-mCherry 541 /Y
FEHZH DNA & mCherry 3R R B, FEBOR/NATE
750 bp, i RUT-C30 A% . pTRUC %5 2k 4L
FIRIEAT mCherry 3, LB pTRUC ZR AR TK:
mCherry SEFE A H4£-4 5] RUT-C30 FEH 4L

bp MI I 2 3

5000
3000
2000
1500

1 000
750

500

250
100

6 mCherry BEFREETE

Figure 6 Genome identification of mCherry

1 : M: 5000 bp Marker; 1: RUT-C30 gDNA S## 1) PCR 7~
Y15 2: pTRUC 25 BIARFEAL TR gDNA WA PCR 7745 3:
mCherry T4 % gDNA JHAR N PCR 774

Note: M: 5 000 bp Marker; 1: PCR production of RUT-C30 gDNA,;

2: PCR production of pTRUC gDNA; 3: PCR production of
mCherry gDNA.
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2.6 [PHMF 1L T AT Western blotting £ 7F

43Ik RUT-C30 ZEAS T Bk . pTRUC %8 ifA %%
L BK . mCherry 41 W M WK & 4T T
Western blotting Fi il , Z5 2R %K LA mCherry 4]
WA AA 2656 HE A mCherry B9RIA,
TES3F 82978 30 kD A F5 S S 0L 9 25ty , LI
7, AR RN S IR B AR A F i Kb —
B, B EYOGE T mCherry BETE RUT-C30 H?
ik, BB pTRUC Faba bR SIS
HAF RUT-C30 ', FfMEhaRik AN E A .
3 LS

LRSS R HELA 43 W St 7K A i 1Y) B 7 T
O [R5 [ A W5 s =120, R
HIRARGRBHEMAE AR OB 7S 42 H A OS5
FREEON AW, SRR g ) SOk
S5 . HAMAR G B XELIARAS, i BEL iR it
JRENG, A5HORERAR HETAY L CORE RN
R EUR & Pebhl JA 3T, B2 HRIAIAR
Kxmim A HRZ S ERE ST, EH
JURRE R e e = . BB . AME ST, IF

kD M 1 2 3

E 7 ZHENHEIKIE mCherry £ RUT-C30 HajFRiA
LD

Figure 7 Western blotting analysis of expressing mCherry
in RUT-C30

. M: PR1930 Marker; 1: RUT-C30 55 HXtHH; 2. pTRUC
ZERMAFALRBR; 3: mCherry TR

Note: M: PR1930 Marker; 1: Control of RUT-C30; 2: Positive
transformants of pTRUC; 3: Positive transformants of mCherry.

SZA AR AR, 2 pebhl 5 3h 7T
E R IRET, AU ATE S (05 550 DL i &
PSR k1O AN 7R L ROR B R IR
KEIAFE 50-150 mg/LBPY ) R T A &
PR B IR 1, DRIA SCEERE Pebhl i 3 F a2t
Hlk.

PR L R . W ) i — 2 gk
brid, XTEFRICN FE, EERRCE R, TRk
FaE, ek B pl) iz v H F A
Y. s, BUEWSSERAL DY B A
KRR REFN L, W% 4 Kb 2 55 20 1
PRC A REH R AN R E 2 Z 8 AT )2 6
e, U2y R 7 A e 4 M n) AAAR B A 6L DR 1)
RS A R AR B M, XSS A A
B AR fEE s M AL e A b T B
B G e b 10 DR AT AT R AR A W Y a1 2R
P, ERERGED EEAUWMLKE, 5T
ARz N TR . 2. /AR
BETRE . KR . AERBEE . LTG5 90
F14) BRI PR ) B R PRI o B, (30 il 3 i PR e A b ek
KL MR A BEA A PUZG LR 9P, o T R fRX
— A, AR pTRUC ik 322 H (1)
JESEE R 2 F AR 7 B R B P Y Rk Bk
AT 166 75 7 Bl b B i e S R 5 % Lo 7R 0 ke
BRI 2GS (1) MR EE; (2)
Kk LA A= W i e A AN A A 5 5, T L
X B B AR LA, BT LA R b TR
WA (3) WERE. S &S AR EikE &
B IAL) 7 R R T T PR B SR B P B B e A 1
TE 2R 2 s Hh B L 2 AFSE . de Vos Z5P7)
W FLIRFLER AN AR TP R G HEIL A lacF 1E
E BRIk BN, PRI DR o B U i
KRR, MRLS A lacF SETRE R, O
Wt A R 11 IR TR 2 5 0 1 = AT 1 2L B 15 )
B, TSR —AE S EERC. Wik,
ARG Pebhl J2 8 1-H1 URA3 KN Bt a5
REAR, DIASSEZ R E A B RARE L4
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B, KK PCR Fl Western blotting 4555047
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