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Optimization of Prokaryotic Expression Conditions of Cotton GhPDP Gene

LIU Dong, LAN Yanping, ZHANG Li, ZHAO Yan, QU Yunfang, HUANG Jinling
(College of Agriculture, Shanxi Agricultural University, Taigu 030801, China)

Abstract; Pyruvate dehydrogenase phosphatase GhPDP is closely related to the regulation of cotton male steril-
ity energy. To obtain a large number of active GhPDP proteins, the prokaryotic expression conditions the target pro-
tein were optimized in this experiment. The ¢cDNA sequence encoding the GhPDP gene was inserted into pET-22b
to construct a recombinant expression vector pET-22b-GhPDP , which was transformed into Escherichia coli Transet-
ta(DE3) and induced expression by IPTG. Single factor test and orthogonal experiment were used to optimize the
induction temperature, induction time, final IPTG concentration and bacterial cell density ODgy, , using SDS-PAGE
and GeneTools gel analysis software to analyze the expression of the target protein and explore the best conditions for
soluble protein expression. The results showed that successfully constructed the recombinant expression vector pET-
22b-GhPDP. The target protein was expressed in Transetta( DE3) strain, mainly in the form of inclusion body.
The results of single factor experiments showed that the soluble expression level of the target protein was the highest
under the conditions of induction temperature of 20 °C , induction time of 5 h, IPTG final concentration of 0. 10
mmol/L and cell density of ODy, of 0. 8. Through orthogonal analysis, it was concluded that the intensity of the
factors affecting the soluble expression of the target protein from high to low as induced temperature, final IPTG
concentration , induction time, and bacterial cell density ODg,,. Based on the results of single factor experiment and
orthogonal experiment, the optimal induction conditions were determined to be a bacterial cell density of ODg,, of
0.8, an induction temperature of 20 °C , an induction time of 5 h, and IPTG final concentration of 0. 10 mmol/L.
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H I REAN B A5 T DR 32 B0 A58 AN BE L 520 T
WUREIEFEMME . FIHEEAT R EREEY) 2
e PRI S 57 e

Capitani 25" BF5T & BR, A PR (0 HEE AR T R A
e R B IR AT AT A AR A OC T B 35 3 ol
WA, U AE R AN T AR 245 I B o 7 5 e A il
SEEVIMG, ST RER MM R W S EUEWRETEA
BFIEEK KR N EXA B RGE . KR
WHFEC R MV Y & A S AR Y RE
(R SR — B ARG

TEAE AR TE 5 AR R v | SO A8 3 I i
YERL, AR IR R F iR AERE & . DFFERI T
HMEVEAT AL 25 vh LAV W A A B A — —RIR
IR (TCA ) 3 A8l A1) SR i i M 28 2 e
ARSI IO R | N PR - Ak D TRl T A F
A ZIRIRAGERIEAT RE R AT, TN IR 9% 38 S il 31 O
FRAVEH, FERT LIORE P R P 5 2R SR A il L BT I A, E
TTSE M =R IRE PR . R R I S Mt R 86 ( Pyruvate
dehydrogenase phosphatase , PDP) J& F & H B R i M
F % (Protein phosphatase M, PPM) | &7 T-ZebifA -
(4 22 58/ 3 S FR W IR T , 2 DAY R A J3E L s P 1) 1
PR TR AR i i K i PDC-El o WAL 2254
i b AR AR . PDC Gk, LLARIEAR 4 1
HHEAT o SRR ALV T AR 0 PN R R 5 S
R RIESE , AT LA 7~ CMS BILH, > 58 4 2 ) FH 2%
PO A T 5 Y LR ARHE FH 2 B 2

PG AP A AR 2 AR AL T TS 56 3 T 2 A
MAEE A RE R P yikE GhPDP LR, IF I

HAGEEF] pMD-19T 24k ', AHF5E LA pMD-19T-
GhPDP J5UR MR, PCR §738 GhPDP 3£ ) cDNA
Sitich X, A8 7 A% A B A pET-22b-GhPDP i 5
YRS, X FRIR S AT B 2 IE 22 iR 56
Ak, LIRS GhPDP W] Pk ik &, ik — i 5%
GhPDP TEAR AL HE M B o 5 v 58 1 8 45 07 1 19 1)
RedE L PRI IEA

1 MRATT %

1.1 RXewra

1.1.1 RS mEE KB E Transl-T1  Transetta
(DE3) ¥ At i e XA W H ARG BRA A 5
FIKHUR pET-22b  pMD-19T-GhPDP i 21 5 ki ¥
PG ARl K 22 AR 7 B AL B R 5L 90 2 R A

1.1.2 0 BZEH REGRFI & A OMEGA 2
A BRG] & A b 2 E A H AR A R
w51 B RN AR 28w A H AR (SDS L S+
PIFEGRAC A FUBEF (IPTG) | M B . PP SN 445 T
fz .TEMED Wy H 2% [# Amresco 23 #);2 x Pfu PCR
MasterMix W H K # 4= 4k Bl £ ( dbm0) AR A,
PrimeSTAR GXL DNA Polymerase 4 H TaKaRa 2%
A5 Tris W H AU R ERHEA IR AF]

1.2 REHZE

1.2.1 EHERBEROHESLKE #id Over-
lap PCR ¥ H 193 [ GhPDP %4 3] pET-22b #1k
b5y se T4 1, i PDP-F1/R1 F1 PDP-
F2/R2 43 519 14 56 PRV EAR, B 34 7= W0 48 1% 13
JOE R U5 FSE L, ARG T 5 [ A 5 447 1T s %) 36 Ry B T 25
PR BEFREEJR LG 12 1 64T PCR 9784, B b e i
CE QtalllBERAE

&1 PCR¥yHE3IMFT
Tab.1 PCR primer sequences

31 I —3)
Primer Primer sequence(5' -3")
PDP-F1 GCCCAGCCGGCGATGGCCATGGCTATGATGTTACGGTCGCTCGC
PDP-R1 TCTCAGTGGTGGTGGTGGTGGTGAGAAACTGTTTGAAGTAAATCTCCTTCATATCC
PDP-F2 GGATATGAAGGAGATTTACTTCAAACAGTTTCTCACCACCACCACCACCACTGAGA
PDP-R2 GCGAGCGACCGTAACATCATAGCCATGGCCATCGCCGGCTGGGC

¥ PCR F=W AL Transl -T1 B2 540 M, 07 ik
BH P 5 B 26 28 M 4 PR W 2R AT 0 ), 5 i BB
JRi AL K FF TR Transetta( DE3)
1.2.2  GhPDP FEFIRIBFMIMA ARG EZ
AR H M A, BT B P 20 AN OE 22 i ) H
M AT AL 23k, 3R F Bradford J7 3% 647
e A, BUREIE SR B[R] (IPTG 249k B2 Al A
TREEBE OD o X H AR A R IR A,

1.2.2.1 HREE  EEARRER T & Amp 1)
LB RS 56 37 Caid b 3%, 5 2 R 28
(IR H v QREERE IR & 0D, N 0. 8 BHIA IPTG
BLEWE N 0. 1 mmol/L, 73 HIHE 16,20,24 CiEF
5 hJE B IR AR R B R A I Y S
UUVE, A 4 x F 1 EAESE ol i, W 7KV 10 min, 5
DA% 13% SDS-PAGE %5

1.2.2.2 AR AERFRER1.2.2.1 53R E
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0Dy 4 0.8 A IPTG ZEZHEEH 0.1 mmol/L, 7
20 CHrHlEE%3,5,7,10 h JEUSCAE pE AR B8 7 I8 e e
M Wk B STUHE, 4 13% SDS-PAGE HLiK,

1.2.2.3 PTG £k MMEIEFRINER 1.2.2.1,3%
FRZE 0Dy A 0. 8, 23 IMA LM B 47 0. 05,0. 10,0. 15
mmol/L [ IPTG,7E 20 ‘C153 5 h JGWEERIAR, H Ak
W RETRA Wi I S5 U00E, 48 13% SDS-PAGE Hijk,

1.2.2.4 WHIKREE OD,, 415 & F F ik H
1.2.2. 1, 48235597 2 0D, 73912 0.5,0.8,1. 0 i,
A TPTG LM E A 0. 10 mmol/L,20 CiFES S h,
PR 228 P e e B0 WS BR H3E SUTTE , 48 13%
SDS-PAGE Hi¥k .

1.2.2.5 ExREiT 75 RS 5L L
Bt 4 HE 3 KFEMIESCIRE:, Bk &5 T3k 2,

x2 EXRAWIRIT
Tab.2 Orthogonal experiment design

K12 Factor

f:vfl WL (A)/C i (B) /h IPTG 9% (C) / (mmol/L) ODg fL(D)
Induction temperature Induction time IPTG final concentrations 0Dy, value

16 3 0.05 0.5

20 5 0.10 0.8

24 7 0.15 1.0

1.2.2.6 EsgiEsdE st R E It iiEsg
REHAT B E R 7RIS, 4 13% SDS-PAGE
LK, HEL UK 25 48 GeneTools ¥ 43 B 1F 2847 H
(AR e i, 19 A = 5k

2 HEREGAHH

2.1 BAREHEWERE

GhPDP [R5 pET-22b 34K Y 5 24 1% Bl
VR B LIRS, 25 SN P 1 R B B A L IR - B
AR BN 2 9 1 152,5 493 bp, 5T AY
B R/MERF A AR R R e, 2 MR B
DI e BE /R b 12 1 #3547 GRPDP 3£ K 5 pET-
22h FARRIERE G5 R AN 2 Fias, A R IR AR LU
ZRRNIE A7 Az [R5 d 2ok K AR 1 B
PEMEERE IS 1) B AR AL . % 2 I E o G Ak
TransI-T1 JE&3Z 25400 , PRI o BEEA T B PCR 56
UE, S5 5L 1 5 3R 5L KM G 0 R B (A
3) . KEBHE R, ik DNAMAN J7 371 b 45
1EHf , W] pET-22b-GhPDP T 20 FRH AR M 30

M 1 2

5000 bp
3000 bp
2000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

M. Trans2K Plus DNA Marker;1. pET-22b RPN
B L5 5 2. GhPDP JEFI R 25 5
M. Trans2K Plus DNA Marker; 1. Amplification results
of pET-22b vector; 2. Amplification results of GRPDP gene.

B1 ERSHEMYEER

Fig.1 Amplification results of genes and vectors results

M. Trans2K Plus DNA Marker;1. 2R,
M. Trans2K Plus DNA Marker; 1. Multimer.

B2 EFESHEHEE

Fig.2 Ligation of genes and vectors

M 1

5 000 bp
3 000 bp
2 000 bp

1 000 bp
750 bp
500 bp
250 bp
100 bp

M. Trans2K Plus DNA Marker;1. PCR WESE
M. Trans2K Plus DNA Marker; 1. PCR verification results.

3 pET-22b-GhPDP & & PCR WGiE &R
Fig.3 PCR verification of pET-22b-GhPDP

bacterial solution

2.2 BHWEBREEXAWHE

B & & 4l ki pET-22b-GhPDP 1¥) Transetta
(DE3) #F7E B Amp HUPERY LB WA IR L,
i IPTG i3 %3k LA & 13% 19 SDS-PAGE #:l,
BER IR, 5 BRI L TE 48 ku Kb — R4
SRR FIERIA AR, o> 1R S B H A9 B R/
4 R HE M E A FE Transetta ( DE3) th 35, Horr
RABSF ALK I TE A AE T I00E AR > — 843
R EEA (K 4)
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M 1 2 3 4 5 6 7 8 9

96.0 ku 96.0 ku e E

66.2 ku = & 66.2 ku ¥ ==

45.0 ku s 45.0 ku ps 20 HEE

EE‘JﬁE — - Target
33.0 ki Target protein B0 kuee T S — protein
F— —
26.0 ku w— a = %0k = =
20.0 ku = - 20.0[“"_- — — . P g
M. & A FaRbRiE; 1. pET-22b-GhPDP KiFS;2 —5. 20 C 54t

iﬁi’%ﬁFE’]L(ﬂa . A E AAE Transet-
BB EUIE; 4. EHAEALE

M. S F B TR 1
ta( DE3) H 3 35 J7 1 L3155 3.

Transetta( DE3 ) H 21K 5 AU TLTE .
M. Protein molecular weight standard; 1. Supernatant after no-load ex-
pression; 2. Recombinant protein after expression in Transetta( DE3) su-
pernatant; 3. Precipitation after no-load expression; 4. Precipitation after

expression of recombinant protein in Transetta( DE3 ).
4 pET-22b-GhPDP TEXBFHH Transetta( DE3) HIRIX
Fig.4 Expression of pET-22b-GhPDP
in Escherichia coli Transetta( DE3)
2.3 EREAREEHMRL
2.3.1 AN[AE R R X H 8 3R A & Y 52
TE 0Dy M 0.8, IPTG & ¥ E N 0. 10 mmol/L
u&ﬁ‘%%/ FE4r 5 16,20 ,24 C & F %S
BLO WO TR AT B A5 B RS RIS
{mﬁ,éé 13% [) SDS-PAGE # I , 45 5 /R | Bl
HiREMA G, TEEENE AN RIS E L
B R A Y A 7RIS 3 R R 20 C AR
T,GhPDP AW A RIIE RS (K S5) , 8
it GeneTools &E I 73 14 I &, H oS BIE AR

&1 6.98% .
7

96.0 ku
o EE
45.0 ku s

ﬂ‘JEEI

Target

33.0 ku === . 6 protein
26.0 ku =

M. A T /bR 1. pET-22b-ChPDP Ki%%;2 - 4. 16,20,
24 CHMTF IPTG iS5 h 5 LE;5 - 7. 16,20,24 CH&KAMFTF
IPTG 5% 5 h JG ULTE,

M. Protein molecular weight standard; 1. Uninduced of pET-22b-GhPDP;
2 —4. Supernatant induced by IPTG at 16, 20, 24 °C for 5 h; 5 =7. Pre-
cipitation induced by IPTG at 16, 20, 24 °C for 5 h.

5 ARFSEENBNEAREENIIN
Fig.5 Effect of different induction temperatures
on the expression of target protein

2.3.2 AR H A8 H R A R 5
TE ODgoy M 0. 8 5 IR JE N 20 °C [ IPTG LYK R
0.10 mmol/L Z4FF , 7035 % 3,5,7,10 h #E47#
PR, 28 13% SDS-PAGE Kl , 25 5 R i 5
5 hinf, HRE ARk R (1 6) , Hb b
HEEATEMG6.65%

T IPTG %5 3,5,7,10 h JSHI_EE ;6 —9. 20 CHAFF IPTG 431
P 3,5,7,10 h 5 ULIE,

M. Protein molecular weight standard; 1. Uninduced of pET-22b-GhP-
DP; 2 -5. Supematant after IPTG induction at 20 Cfor 3, 5, 7, 10 h;
6 -9. Precipitation after IPTG induction at 20 °C for 3, 5, 7, 10 h.

Ee ARFESHENBNEBREZENHM
Fig.6 Effect of different induction time on the
expression of target protein
2.3.3  A[E IPTG 4y B Xf B 4 H b B 152

£ ODgoy 9 0.8 I FURBEA 20 CHAET, 20500
A PTG B H 0.05,0.10,0. 15 mmol/L, i
5 b, B O TR AR DT VE HEA T B 7R e I B S
ULIE AT 13% 1y SDS-PAGE i, 45 &l 7 B
IR TE TPTG 244 % 4 0. 10 mmol/L B, w] % H 1Y)
EEESIN E%ﬁ,,ﬁﬂ%,uiﬁﬁﬁéﬁ’ﬂ 30%

96.0 ku s
66.2 ku -
45.0 ku s
BMEA
Taret
33.0 ky = “ ﬂ protein
260ku-

M. Eﬁﬁﬁ%;ﬁ(ﬁ 1. pET-22b-GhPDP ;kﬁ;?r 2-4.20C%
TR 41k 0.05,0.10,0. 15 mmol/L IPTG 55 5 h FB’JL{*,
5-7.20 %%4#?%?&&%%0%7 0.05,0. 10,0. 15 mmol/L /) IPTG
PS5 h RTiE,

M. Protein molecular weight standard; 1. Uninduced of pET-22b-GhP-
DP; 2 —-4. Supernatant induced by 0.05, 0.10, 0.15 mmol/L IPTG at
20 °C for 5 h; 5 —7. Precipitation induced by 0.05, 0. 10, 0. 15 mmol/L
IPTG at 20 °C for 5 h.

E7 AREIPTGC LREXMNBMEAREZIENZM
Fig.7 Effect of different final IPTG concentrations
on the expression of target protein

2.3.4  REBEIEKEE 0D, X H I 3R I5 105
Wi o AE T R BE ODgoy 4 0.5,0.8, 1.0 IF, A
0.10 mmol/L Y IPTG,20 C¥EF 5 h, L3 5T
PEAT SDS-PAGE #ail , 45 R 7w | B B A% B 34
B4, TR H RS R R 2 IS s BRI Y
(] 8) ;24 ODy ik F 0. 8 B, IPTG 5 7= 1Y
MRMEHER &R RZ, b EEAEA SR
8.65% ,

i DL N I T, al s v H R R
IR 7E 20 CARAMFT MR EE 0Dy,
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IAF 0.8 B, I AZHE 0. 10 mmol/L ) IPTG 555
5h, A TFARM T, 1 HEA RIS SRS,

M 1 3 4 5 6

96.0 ku e

66.2 Ku e

33.0 ku"= == :

26.0 kuwe SN - !

e RU—

M. FE B T EARE; 1. pET-22b-GhPDP R ES;2 - 4. A 5I1E
0Dy 4 0.5,0.8,1.0 FFUAIFEST S h G Y L3555 - 7. 51 ODgyy M
0.5,0.8,1.0 JFUAAES S h IR IYULEE,
M. Protein molecular weight standard; 1. Uninduced of pET-22b-GhP-
DP; 2 —4. Supernatant after induction for 5 h at ODgy, of 0.5, 0.8,

1.0, respectively; 5 —7. Start to induce precipitation after 5 h at ODg, of
0.5,0.8,1.0.

8 AREEKZEE 0D, ENEAREEMN N
Fig.8 Effect of different cell density OD,,

on the expression of target protein

2.3.5 GhPDP EHEFMAKIFIEZ AL &

7

.0 ku v € —
45.0 ku AR

Target
protein

(0 -

96.0 ku . &8
==

33.0 ku w

26.0 ku o |~

ATt ] riee ]
S IR 310 e T

2 8
E F
_ I
- J
uigte g
TLEL L IS TGNEERY

CBIHIIES IS (£ 2) #17 HE R H T RS,
22 13% SDS-PAGE HLIK (1 9) , AT LAV Wit & iy,
GhPDP FERFEAR 5 N RIAEA BN 2ER,
TE_ L35 1Y SDS-PAGE Z5 5 b & BLUKIE 5 9 H & H
ELSuy a

2.3.6 IECIAEEE 7 i GeneTools HE i
ST A TR B AR R B X4 R B
BT 220 HT S5 SR N 3 R, 45 I E 25 KV
WA 3.44,2.76,3.21,1. 73,33 R A EIHEF S
PR R R 05 SR > IPTG 29K 1 >
PRI > ODgy , IE 3SR B e 4L A 2, 5 TR ¥
420 °C 5T IPTG 29 % 4 0. 15 mmol/L 35 5
WA A 5 h B AR B 0D, 4 0. 5, fEILiE S &1
oA EARBSRRK, 55 8.96% . N
HE— 2B TE R4l S 1 ] SR A RR e 1, $ E AR 1
A AR R B E AT T 3 KiES, SRR,
HEARIREYREM S B BEASEM
8.96% i fi .

M. & BT F bR 1 -9, X 3 K IEASRIRAIR B3 ; 10 - 18, XHhi#K 3 & IEASIIR A IUE,

M. Protein molecular weight standard; 1 —9. Corresponding to the supernatant of each orthogonal experimental group of Tab. 3 ;

10 - 18. Corresponding to the precipitation of each orthogonal experimental group of Tab. 3.

E9

ERiRI 13% SDS-PAGE H k&R

Fig.9 Orthogonal test 13% SDS-PAGE electrophoresis results

F3 EXHWEHTRELER
Tab.3 Design table and results of orthogonal test

o FEI%%7J1<¥1 kR ﬁﬁi/%
Test group actor leve Soluble protein
B C D content

1 16 3 005 0.5 1.23
2 16 5 0.10 0.8 2.65
3 16 7 0.15 1.0 2.04
4 20 3 0.10 1.0 3.42
5 20 5 0.15 0.5 8.96
6 20 7 005 0.8 1.26
7 24 3 0.15 0.8 6.15
8 24 5 0.05 1.0 5.03
9 24 7 0.10 0.5 5.05
T1 5.92 10.80 7.52 15.24

T2 13.64 16.64 11.12 10.06

T3 16.23 8.3517.15 10.49

R 3.44 2.76 3.21 1.73

3 A5t

FE YA T TSR 22 R L3R FH B Y
(TR ZLN Y, KT UE B | Al A O i S5 A I
WARFHAE—ERR | MR ML BEEE
W T, AT 5YRE R A
TR  BEIR 20025 B Je T2 B R A, D T
Bl iz B S b Ak 9 28 51 AR IR T B 2 ot i A
HEA ZIRIRAGIR (TCA ) , f )5 4o i AL B BR AL IE AL
KA ATP, RPN R R I S 2 6 14 (mtPDC)
PN R UE A TCA JE I ALY S AN 1] 3
2 FpiE 1 iF PDK/PDP i@ 3 %F PDC-Ela W3 1) 5 iR
RN 2B RR AL Al PDC 2536 5 & 1% , PDP /£ 4 PDC
(IR i, %o g s A A O B AR
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3.1 GhPDP F#ZRIEHBEMWHESRIE

VFZANEEE 2638 E B LT AN E R
WA= A Hod R IR R R AR £,
AN R (1 B o g s R ik e o i IR R 2 1
HMEFERE R I T BE S = R IB Z AR 2 25
e, AN K7 FF B B AR 15 IR 5 3 70 PTG 4%
e BE RN S0 RIS AE R FT B Rosetta
(DE3) .BL21(DE3) pLysS fl Rs21 E#£i5F Rep &
FI 3k, BF 98 & B >4 3% JH 3% 3K T Bk BL21 ( DE3)
pLysS il Rs21 HHEET, Rep 2 1A RARML ; 2k H
FRIRHRE Rosetta( DE3) B, Rep 25 H #6358 8, HAE
IPTG 5% Ja ik & W E G,

ARG R FH H E T2 0 KA 28 R 5
FEIRHMIG R (R AL T IR 1 R S G B R T GhPDP, %
FHFIREAR N pET-22b, HRBHE S 6T 6 >4 24 1R 5%
EIFSHMEAR C RKimlE lat & & e, v LLE
BEHTREHMEARLL " Bl TAE R
SR /N X B R S5 8 I T B AN
R, AN 220 FEN B 9 8 1 UIBR  pET-22b Rk
Ak B T7 JH B FAEIAGE SR IPTG BFgE S K
AT Transetta( DE3) B #E P Y T7 RNA 545 i 4y
SHESS A TS BT AR L R (1 e ik, ARG K
Uik aE pET-22b-GhPDP T4 FR AR, I AE KA T
P& Transetta( DE3) NERIA ,, KRB XL MK, >
O
3.2 FREEMNBNEARZIENZMNE

R R F AL E A RANEERNERZ
— 5T RIS, KR B A R R, ik
BB i, S8R A H R E A
FEUE R I AT T IE A T B, T2 5 T2 AL TR
P, BEAGEE A AT H I E AR nlistERis . A
REE, HEFLE 16,20,24 °C F kM4 iRk
TR, HAE 20 CHY H &R F AT PR R .
3.3 IPTG REXNBMERRIEZENFIT

IPTG LR FEXT RIGAT WA K M R s
—ERFEI " IPTG & — Fh 40 A 3 LB R L
T T, A BRI e B ] 4t v A i, TR 4 e R R
Jel JT 0 [ sl ) BTG S AR 5 Tl B e v s B I D A
KRG AR Y A R A A —
SERARGIVEFN P I, AR 2 56 SR FH AR 20 5 11
IPTG #4755, 24 IPTG 24 0. 10 mmol/L A,
VAT E H R A AR Z
3.4 FENEMNBENEAREIENZME

NGO A= N7 IR N G e % = PO il ol
AREEER ) R, 75 XA S A PTG

b FEARSS B 5 R A3 N, H A
Al PER A R eI I 5 BRI B a3 7E 5 h B
AR ARBMENNE LS h FIREA R ERK
S RS Rl B Y 2R i L T I R s 4k
SRRV RE 2 th TR & A i S 3R A & T
TR
3.5 EHEZEE 0D, HHNEBRIEEHNHN
Jrg Rk i AL AR T2 5 S L R
S ECHE W ) R A T S i AL 2o e 23 5 e
AR AR E RN P, SE T 0 B A R
i, TEASRY T BE R AR S B g, vk H
1) 2R 1 S IS 1 N 5 AT P 5 A TR A%
0Dy 0. 8 B, AT PE H B8 U AHXT 3 2 S 4 I
AT B K0, T2 ok B DUBCR 1 40
FIRERAR, A IPTG i 3 5 SMNEE 29 5ok &
BT RG B EFRIK, MAME S H A B i w A
S K A T 4B IR W T, DT A i 2 R Y
250 NN
3.6 ERRENFEFSEHN
1E AR IR FE 43 8 A8 B AR F A4 vk | 1 BIGHR
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