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¥ AT, FEIET E4FEME CO 244, (4548 ] xHFM A P450 Baed @& 094102
& Au8002 &% (N 3%) BILER T 5| 6915464 2k T A KMAT I A RARAGEA, ZIT LT
MEIK; B —F @ PA50 A RRATAR 5-ALA 89 fe AR 512 £ &8 09 REKTP, ik Rkt
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Heterologous expression of a fungal cytochrome P450
in Escherichia coli
MAI Wan-Ying HONG Kui®

Key Laboratory of Combinatorial Biosynthesis and Drug Discovery, Ministry of Education, School of Pharmaceutical
Sciences, Wuhan University, Wuhan, Hubei 430071, China

Abstract: [Background] The expression of fugal P450s in Escherichia coli system is often in low
efficiency. The N-terminal domain (NTD) amino acid sequence modification has been emerged as a potential
strategy to achieve high-level expression of these membrane-bound proteins. [Objective] The Au8002 gene
in Aspergillus ustus 094102 is predicted to encode a fungal P450. It cannot be expressed successfully in its
natural sequence. Three NTD modifications were carried to prove the efficiency of this strategy on the
heterologous expression in E. coli system. [Methods] Three NTD-modified Au8002 protein were designed to
facilitate the gene expression and 5-aminolevulinic acid (5-ALA), the substrate for biosynthesis of P450s,
was added during the heterologous expression to increase the yield of protein. [Results] The identifying
results by SDS-PAGE and western blot indicated that the NTD modifications used in this study could
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improve the fungal gene expression and the addition of 5-ALA improved the P450 protein yield in E. coli.
When the NTD was truncated in full length, the NTD-modified Au8002 appeared to be partially soluble, and
CO binding test also proved its solubility and proved that it was a P450 protein. [Conclusion] The NTD
modification of Au8002 of strain 094102 can help to overcome the low efficiency of its heterologous
expression in E. coli and the addition of 5-ALA can also help to increase its expression level. The
observation made in this study may provide a useful guideline for improving the expression yield of fungal

P450s in E. coli.

Keywords: Fungal cytochrome P450, Escherichia coli expression system, Heterologous expression,

N-terminal modifications

U4 2 P450 (Cytochrome P450 monooxygenases,
CYP450) /2 —5 ELAT - bk 202 - W 4k 1 21 2% (I8
nuR) S A B Y, T AR T s A
i, BERSMEILIRAN C—H BRIk . C=C #rY3ER
AN EAL O AR LR B IR 2 Y 0 T
Y& R B AR, ARG R P4S0 IS5 T £
BRI, Wi E R SR S ER
(T A A (PaxP)™ | IR 2 DU A A Ak (P450-1)P)
v B A O DU AR SR AR (Tri) ! i E AU
48 1k(Fma-P450)! 145 |

W5 RM], HA% CYP450 & A7 e me v 4
IR i) HA — B & 20-30 N2 LR RS
(RGP B [X R — B 2 T e g X s,
BUMEIR S EIXEE CYP450 o HA I EIRT
P, DIBHEBRE X N AR, HR Ui 51 A
% CYP450 WAL AR, H: B3 N o IX I H2 A
AR BT K, BB A o8 25 11 Al o A M) T ) 46 4
(OB E X R ERAE R I T %2 e K AT
RGN FRIBHEE, [ RBAKCOP R IGE ER
Fik,

BT e EAZ CYP450 SEEE R RS
BRI RAIFRAR R R R, HElC RERZ
Fhii Rk, Hepxi+ CYP450 ZIEMRITHIN N
ity A AB M B K B S BR B0IE , BERS A Uik &
¥ CYP450 TEIF %Rk RGN RIL, e HE
FRIBKF, HRERBMHEEATIEAERZRGENE
BB CYPAS0 RASA Rk, X B
CYP450 [ N i S M £ A 35 B F5 B At
B, R R H A P4S0 BEAY N S LR 1

5 N BETE K AT I R G h AR A R 2 R
BRI HEAS PASO B N 355 1 TCEREHE X H
) P450 fif N g2 BE 8 13 51 b i 4 T4~ 2 SE 1R ik
Frimpt,

M EE 094102 (Aspergillus ustus 094102) &k
A LA B Ophiobolin 25654, 5K EYIEY)
B AR SR L R 5% R POCS003 , iZ EE N5 Au8003
JER %5 Ophiobolin F 4 !, H b ek A
Au8002 ZRi i 114 BLAST #7008, 58
T 0 2w — Bk ik 79%7, A
FEH Au8002 T HESASM#IL Ophiobolin F JEf&1fi%
I FRA I (2R P450 i, ASBFSEE LT XT Au8002
HEFT N s B LR 7 S TR A e, TR R 4%
T T RS, BRI AN CYP450 A4
ARETIR 5-ALA, £ HWEAMWR SR, NEsE
YE % H R MY RE B S
1 RS E
1.1 ##Y
1.1.1 BHWEREY EER. EkERR

PIAERREE 094102 FRERY cDNA S H 5L E Y
BRI CAIAN 2 P450 BT CYPS5144C1 1Y
FEHFH A NCBI 54 5 h 3545, GenBank %56 %
A AB597883; KIAHF# TOP10. BL21(DE3)¥H
ASLI A, pMDI19-T(simple) 2 A& My T i1 A&
LB ARA R A A pET-28a(+)# A A S g0 ==
e
1.1.2 EHFE

LB #5575 (g/L): F MR 10.0, BERHZEUY) 5.0,
NaCl 10.0. ZFH 8 R T/ N 100 mg/ul,
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AREE R TAFMREE N 50 mg/uL.
1.1.3  EZERAFIFNER

Pfu R ELG . PCRIAA], RARAMRHE L)
ABRAH]; EcoR 1NV, Nde 1 WYINE. Not 14
It . T4 DNA %40, New England Biolabs 23 ] ;
2xEsTag Mix, HEA LA YRHHABRA ) HER
b % BB 8 [ 3T 4K (His-Tag Mouse Monoclonal
Antibody), Abbkine A H]; FHiHPUAMHRP, Goat
Anti-Mouse 1gG), Affbiotech 2\ H]; 1 kb Ladder Plus
DNA Marker, Z<E&4WRH A2 A]; PageRule
Prestained Protein Ladder, FEER Qit/REMHEA R
Ao ZBEEMP . 20 mmol/L 4-¥4 2 FENRWE 2B R
(HEPES), L% HATACHE ; HIfL2 & )t (Electro-
Chemi-Luminescence, ECL)W5# A fil B #ik. PCR
1. HIKAX, Bio-Rad A+]; ZH/K-FHIKkE, Jb
THE YIRS | 6T, PerkinElmer 24 F
1.2 EWAHZE
1.2.1 BMWEH Au8002 Hi/k 4 N iHa9

FIFH T IEL S P A%t Aug002 25 i1 75
JEX A . TMHMM 2.0 Server (http://www.cbs.
dtu.dk/servicessTMHMMY/) . InterPro 60.0 Server (http:/
www.ebi.ac.uk/interpro/scan.html#) &2 SMART (http://
smart.embl-heidelberg.de/).
122 A[E N im gl TR B BEE kg & Rk

FTP 1 5144CINTD-Au8002 & {4 AH 1 HE K
(4 375 | 90518 F: 5-GAATTCATGTCTCTGCT

GCTCGCCGCCACGCTGTTCCTTCACTCCAGG
CAGAAGCGTTATCCGCTGCCCGGTCCCAGAA

TCGCC-3" (HAER /A gmfih CYP5144C1 2 HBi/K
PN S 81, S RIZ 534 EcoR TGV
A41-63NTD-Au8002 £ AHNFEH1H 15 Overlap
PCR #1%, H i3 197510 5'-CATATGATGGAG

®1 ALBRHEMERIREE

Table 1 Engineering strains constructed in this study

GCCTACCTGCCC-3" (FXIZH s~ Nde 1 FgHIfi
&), Overlap PCR a5 147414 F: 5'-CGAGA
TGTTGCTGTACGTTCTCCCCTGGCCAAGTTT-3’,
R: 5-AAACTTGGCCAGGGGAGAACGTACAGCA
ACATCTCG-3"; 4 H4A2—69NTD-Au8002 & [ AH )
FENE) IS 1SR 5'-GAATTCATGCCCGGTC
CCAGAATCGCC-3" ((FRIZH43H EcoR 1 Y
) TP IR N S C 5 BP0 T i
5|1 ¥ 5144 h 5-GCGGCCGCTCAATGGTACACA
ACGCGAA-3" (FRIZH 514 Not 1 VI ).
FHEENEE 094102 THFEA) cDNA AEH, R Pfi
PR E DNA AT FIAARE N & H L
5144CINTD-Au8002 . A41—63NTD-Au8002 . A2—69NTD-
Au8002 #5457 PCR ¥4, PCR AR (25 uL): #1
Ht cDNA 1 uL, 514 F #1 R (10 pmol/L)#% 1 uL, Pfit
I HE DNA B4 825 U/ul) 0.2 uL, 5xPfu i
{2 DNA B4 Buffer (77 Mg™) 5 uL, dNTPs
(10 mmol/L) 0.5 uL, JGE/K 16.3 pL, PCR Jh 2544 :
94°C 5min; 95°C30s, 62°C30s, 72°C 1.5 min,
30 MEH; 72 °C 5 min,

FIJH Gel Extraction Kit (200)i7] &%} PCR 4~
KA T R e alifl . RIS Al Ab = A
pET-28a(+) 728 2 AR W] B 2547 AH Iz 1) R il 14 PN 1) il
Nde 1 8, EcoR 1 Fl Not 1 3], WiV 5514H 37 °C.,
3 ho MRV YZ L slidb)E, R T4 ZEHERpE LR
R B FRIREIAT 16 °C 342 5 ho B YL
i4k, S A E. coli BL21(DE3)&Z 54, WE
JEUAT T8 Kan Ve LB k. FEHLPKEUE L+
Kk, $RBUTOR S A TREVISRUE, PR Rt —2
PEATIN P B UE DA 2 JCR AR A . IE A AL A SE R
TREEMAUE 1R,

Au8002 F AN A N i 751 & i

N-terminal modifications of Au8002 protein

SER TR A4 R

Names of the engineering strains Theoretical molecular weight of chimeric proteins (kD)

H A8 F3 s 1

Au8002 (wt) E. coli Au8002 61.78
5144CINTD-Au8002 E. coli 5144CINTD-Au8002 56.50
A41-63NTD-Au8002 E. coli A41-63NTD-Au8002 59.20
A2—69NTD-Au8002 E. coli A2—69NTD-Au8002 54.30
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123 BREEMFSRIEREEN

g Ay R B ) 2R R TR R B R VR PP T IR
EI LB 5535 Wirh, 37 °C. 200 r/min 35353 5 E N
TR P, % 1% KR TSR
AREEZR ) 500 mL LB 35555, 37 °C. 200 r/min
Bi32 & ODegoo [HH 0.6-0.8, B 2 mL WRAENIH
SRR A, AR TR AL R 0.5 mmol/L
(1) IPTG #EA 753 #3516 °C K535 20 h Ji, Bt 2 mL
FVRAE NS T ERE . RIS T A ik 4l
BRI I A LR E A 0.5 mmol/L () 5-ALA, K
AT P450 Thfemy H & AE KRIBTFR R RN &
FI A AR RV 2k 21 2K (2B A b R A, TR
AN CEE TSI ST S AR SR ODeoo, I
W T 1 ARAS B AR i, A 6x 25 11 EAESE
MRS 95 °C TIAALHE 10 min, % 10% SDS-PAGE
LIRS, 1 FH Bio-Rad #4204 B B8 1 26k it
HRENTREFBEARE RN .
1.24 BWERIFSKRIEFR Western blot #&7

(1) K D& 48 Fn Gl iR £F 2 2 M4 ) U0 O S
SDS-PAGE HEfE [FIFER/N, FLrJE 40T i 2
MR, BSR4 2 I U] 5 R B v e s P
TSR G v s (2) BURZ YL SDS-PAGE
B BE I 5 A 3 ) A B i R 4T 4 2R A R
TAE—RE, FW 72 VHEEEE 1 h; (3) Buh
FREFLE ML, WA LT Y RS I % AR, P ddH,0
R R A M (4) FRBUBAEY T 1xTBS i
TR RS WY 2 FE Ry SO AE Wik B, Fem
FREFAE R BHRTE 4 mL £, SR T FRERE
JK | 60 t/min #2805 2 h; (5) B 1 mL 5%3 A1
5 3 mL IXTBS IR A, FFINAZMERE N 1:5 000
(R 2H 24 TR 25 BRSO REPTIA, P R 41 4k
RIEORIE—PURRBRT, 4 °CIFEER; (6) WFF
— PO R, F 1xTBS R VE PR 4R AR 3 1%,
FFR 10 min;(7) F 1xTBS R HIZHRE N 1:5 000
) HRP PR, K —Phia miEmRET 4k K
B _difaswch, =R T FRAEIKE 60 r/min
FESIWEE 1 hy (8) W —PiMFeik, F 1xTBS ¥
VRIEYE 3 YK, AFIR 10 min; (9) KGRSRRLF A E I E

T 4B |, 48 0.5 mL ECL BS54 A B &,
REEY S HIER R LT 4L £ I kA7 B b 18
1 min; (10) FEEZREBEM, KSR 4 K BE
FRERHLH A TR GAL R, A B AR 457
12,5 B®IEB CO iGN

PR EEA, AT 2YHS (20 mmol/L
HEPES, pH 7.4)H, B FuK [ i GRS i e
J¥: 30min, 2s, 55, 30%). WG R4S IR
4°C. 4500 r/min &> 45 min, W FIEWCN H 895
FIRESD o SN 28 v BRI 1:1 Fle & HIE AR
WS FIERE 4 mL OB Z8 AR : 200 mmol/L
HEPES. 2.0 mmol/L EDTA . 40% Hili(1AFH )1 1.0%
RERREN (B AATLEL), pH 7.4], ZRISIREIE)G1%E
24 1mL ttamd, a5hsdha, b, FASE
FeREEHAC S G ML IZE 400—-500 nm [A] )3
2o BUH LI b, 3 XU Py ) FE A 2218 5 A —4A
TERR(COYSMR, DAKZRRD 1 AR —JEmA
60 M, BUHHLIL a, [ a, bAoA
25 1 mg Na,S,04 Wy, FHE s E e, 2
Z ETEBEIEORIRST; #45 tE I CE L0
FEH R, IEF B A B, ZRiE R
WA B 60 I A A A S E 400—500 nm B£8R, BT
ZHEALTE 450 nm BRSO GIEA TR, 45 A

2 HR54560
2.1 BBIER Au8002 Hi/KE N imay ¥ E
TMHMM 2.0 Server il Au8002 & 1 HA
— AR, T 2GRS 41 NN ERR Ala
5% 63 [ BIZRINZ R Phe 22 0] ; SMART & InterPro
60.0 Server [ AN 25 TMHMM 2.0 Server —
3, FKEHMEL Aus002 BT KIEEEREX 7 T £
JREESS 41-63 L HEMR M) . X H T Au8002 5
DX Vi 0 L R e S A T T, R R 2 R AR
70-72 o0 SR T 5 Ay Il 2 R - T g R - il 2 R
(PGP), Z5A45 XTI 85 11 A 265 FEE DX 33 %) F93000 245 AR mT LA
B E AL Au8002 £ [ Y Al 2 B2 & 4 X (4T i
B 1S X R, HELAH N SRR i B
N gk X I A C b s sE (& 1),
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Wild-type Au8002

5144CINTD-Au8002
A41-63NTD-Au8002
A2—69NTD-Au8002

E1 Au8002 EHEERFIINTERLE N inFIIEN

\ Catalytic domain
- o i >

Figure 1 Identifications of the amino acid sequence of Au8002 protein and the NTD modifications for Au8002

Note: Amino acid sequences of the N-terminal domain (gray), proposed proline-rich region (blue), and the following catalytic domain (green)
of wild-type Au8002 protein and three NTD-modified Au8002 protein. The catalytic domain (blue and green) of protein Au8002 was fused to
the N-terminal domain (gray) from CYP5144CI1 to construct NTD-modified protein 5144CINTD-Au8002. The amino acids 41-63 and 2—69
in the NTD (gray) of wild-type Au8002 were deleted to construct NTD-modified protein A41-63NTD-Au8002 and A2—69NTD-Au8002,

respectively.

2.2 BRYEA Aus002 [EEFHIE1HRIT
Ichinose S5 XT ZFh ELIE CYP450 #4715 /K N
W EM G KB, CYP5144C1 M N 34
FEIR T 9 R A AR X S T K I AT R R
e kKU AR R BUX Be N 35 T 5 B
AuB002 1M N wifFsl, i N vl
5144CINTD-Au8002; T HE Au8002 /75
HRAL T 1 B K P B X BB (1% B I FE Rk A rp
R MRA IR b, HTCE AR, BRI
FSERR Au8002 £ [ Z IR Y 41 v (1) 5 5 IX ity
A N IR 1 A41-63NTD-Au8002; [Fif, T
LI CYP450 ik M N Iy H 9 2R IR ER 43 1 St b
K, ATRESZ N H W E RIA T E R i n] i
P, PILRBE Au8002 & B /KM N s KAy N
ST R 1 A2—69NTD-Au8002 (I 1).
23 AEFINERERERFIINEEREIE
PIEHIEE 094102 BRRY cDNA F BASAR 43
S PCR " HE3R15 K /N2 1 500 bp B 5144CINTD-
Au8002 .1 550 bp [IA41—63NTD-Au8002 LAz 1 450 bp
[IA2—69NTD-Au8002 HIFER B, Wi 2 Fis.
IR R B S AR pET-28a(+)i% #2234 1k B 14
¥k E. coli BL21(DE3)H, U] i3k (R - 25 56
WEIRA B R BOC A, 5 21 aeie ik 3 Fh
FFAME MR LR TREE E. coli 5144CINTD-
Au8002 . E. coli A41-63NTD-Au8002 F1 E. coli
A2-69NTD-Au8002,

2 FEEIHEBREEFSIR PCR 18

Figure 2 PCR products encoding the modified Au8002
proteins

Note: M: DNA marker; 1: Amplification products of 5/44CINTD-
Au8002; 2: Amplification products of A41—63NTD-Au8002; 3:
Amplification products of A2—69INTD-Au8002.

REMHTREKRS IPTG BSREBNED
J&, X4 TR SDS-PAGE K Western blot i
TR N BB T FRA AR, 2515 HilinE 3A
B iR, SESHIME, BSE&SEA TREKRY
TE 50-60 kD A FEFRIA S5 (K] 3A WL HEAD),
HAaFam X VrnlS N e HEiiisEr 5144CINTD-
Au8002 . A41-63NTD-Au8002 FIA2—69NTD-Au8002
TR/ INFEA— B, TP AE TR Au8002 25 (4571 1)
FE RV 5 5 32038 25 1 T Rk A5 R Rk (&
3B), WEBAJEAS T AE R IAAT IR N 1T 2R (1 3R 1Y
B Au8002 B HTEZ T ik 3 Fhgii K N iy
SIMEME RS T B ik, i, A2—-69NTD-
Au8002 FIFE 45Tk (K 3A, 4541 5), HAERMFSA
T TR SR IR 14.8%, L 5144CINTD-
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Au8002 (14.1%). A41-63NTD-Au8002 (11.6%) ,
VERATEABIFFE R IR 3 B N sisifirh, Biakrk N i
SR NTTERRT Aug002 2 HITE KT I ARG Y%
R EARAERAROR . EREL TRE E. coli
A2-69NTD-Au8002 #1715 T4k AL 5T
FEFE S H W AR IR R R AN CYP450 B A4
Y15 TR 5-ALA J& , BIWE A FA 8 TRE
MEFERBERN 14.8%IERE 41.7%, Uil 5-ALA
HIASINRERE = B &R I RIEKF
2.4 A2-69NTD-Au8002 FEEH &Y CO FE &S
WIS TR T R4 TR A, BERRgn
JiLJ5 43 3138 32k SDS-PAGE X B A RN i f5 |3 Wi ke
ARSI AAE T AR E. coli A2—69NTD-Au8002
B TR AT AR SR P ARSI 2] A B 11 4501 (8 4A),
EAZ A MR 5 A R AR b 1 B B8R 4500 A
R, FWIA2-69NTD-Au8002 {43 Al . E. coli
A2—-69NTD-Au8002 BRI IG I F Il 2 IR 21
8, 5 PASO MEFRFIEARST , 125Ul H I E Tl P450
fitg, [, BUZ FIEWAE CO PR, H2Em0k
R 3B iR, BN A2-69NTD-Au8002 7£
450 nm A —RFERISIE(E 4B Fiskfs), 5

3 ZFEIREFANRERFRIERN

Figure 3 Expression of total protein in engineered strains
Note: A: SDS-PAGE. M: Protein marker; a: Uninduced; b: Induced;
1: E. coli AuB002; 2: E. coli 5144CINTD-Au8002; 3: E. coli
A41-63NTD-Au8002; 4: E. coli A2—69NTD-Au8002; 5: E. coli
A2—69NTD-Au8002 with 5-ALA. B: Western blot. 1: E. coli
Au8002; 2: E. coli 5144CINTD-Au8002; 3: E. coli A41-63NTD-
Au8002; 4: E. coli A2—69NTD-Au8002; 5: E. coli A2—69NTD-
Au8002 with 5-ALA.

PA450 YR T A AR A AT — A B0
T A2-69NTD-Au8002 [ E—HARES CO 45
AR M 2L R T P4S0 . (HlF
A2-69NTD-Au8002 & [ ALk, kS Co
G55 JRTE 450 nm Ab77 Az R ISIEAEL A /)N

B
0.14
=== The difference spectrum of
0.12 } A2—69NTD-Au8002 /
| Protein combining with CO
3 0.10
=)
_§ 0.08 t
2 006 t
<
0.04 ¢
0.02
0.00 ! ! : - '
410 420 430 440 450 460
Wavelength (nm)

El 4 A2-69NTD-Au8002 EREAXMHERFHHFEREAALELR CO HEHEN

Figure 4 SDS-PAGE analysis of A2—69NTD-Au8002 expression and the CO-combining test of the soluble protein

T A: M: A Marker; 1: RIESFI TR E. coli A2-69NTD-Au8002; 2: %S5 TREH E. coli A2—69NTD-Au8002; 3: 5
J& TRE E. coli A2-69NTD-Au8002 % ¥, B: A2-69NTD-Au8002 #1455 CO &5A mZEmtik.

Note: A: M: Protein marker; 1: E. coli A2—69NTD-Au8002 without IPTG induction; 2: E. coli A2—69NTD-Au8002 with IPTG induction; 3:

Supernatant of induced E. coli A2—69NTD-Au8002 crude enzyme mixture. B: The difference spectrum of A2—69NTD-Au8002 protein
combining with CO.
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3 WE%i

PR R R RIE RG] Rg s, ™
R, BRI E SRR A RA R 7
HEARIEFIRFFIAETIRE . (B KA Escherichia
coli WFER bt R &I Paso NP, HE
CYP450 2 174 AR 2B N i 751 234 %
BT R AR IE RS A RIBMHERE
VTAESK , 13 HE 78 EA% CYPA50 G ILMR 1 B9 R,
RN EAZ CYP450 i /K N st hd T2 SRy 51 %
Wesl H TR, SRR NS, BERSILIL IR
F AT FER A RGP I Al e R kR

HIARESE R B, ElhEE 094102 wikkH A —1
[R5 552816 &% Ophiobolins AE¥) & 5
B EALA I P450 LR Au8002, SEARER
i AL R —Srkik 79%, W] Au8002
Al fig&— N AFEREMEIL Ophiobolin F 421LAY P450
M, T ECESRIET Au8002 & [ F 41 vl & sk
K 5 5 DX R A5 12 B 1 7E 8 8 o R v o FE 2
JL By A P B B AT TC VA FE R AT R AR AR R
IK(E 3), AWF5E @SR Au8002 & MEi /K1 N 34
BT R S UTER, MR T 3 FIORIRIM A
MR, SEELT Au8002 & MHTE KT HE ARG
EFEE. BT CYP5144C1 BBKE N 555102
PIESEREA AR = 2 FLRR IR P4S0 BRII7ER
JAAT R AR N A, BT i 25 s —
SERTIZE T, RIAEXT B8 M N S8 gk T
B EAfn, PEECT CYP5144C1 i N 3580 idkE 7
Beffe, M T 5144CINTD-Au8002 &1 ; M4k, i@
o w bR B K M B IR X 8 B T A41-63NTD-
AuB002 F [, MFRETK X2 KATHEE T A2—~69NTD-
Au8002 £, 7 ik 3 FIOR[FIAY Au8002 £ 15K
PE N ST, A2—69NTD-Au8002 2K [17E K
WAk FR RGP IR IRK -, B RATEIRT
SIMEME T A B B & A —E KEE, Dk
25 UL [ — N P450 gk M N Imad e
R T 5 AN [RHE IR S A TRV RE B Bl H 9 B

FI7E R A T 19 B 1 28 2R KPRl i KO
ST 4 S B B AR IR T B
P450 B /K YE N 3 0 P SIME AL Ab S m i T A 5
IR, X5 IR LM AL LB 45 R R, WAk I 21
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