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WE: BR WIS E 01 (NRG-1) XU Iy 45 2% (DOX) BT Bk Bl LN I 7544 19 4 F3 b HEpL i
Fik  HLHL Sprague Dawley (SD) I B0 ILANAE A RNA FR A% 335 NRG-1 B 11340 55 91 9% 38 SD AL BURE AL Lan
L, 107 P A 00 5 ( CCK-8 ) i A [ml v B DOX VR T R BRUJEEA O L0 B A 935 5 I 0 JUL 20 1 23 S T 6 % IR
2 .DOX(5.0 wmol + L™")4H . DOX(5.0 wmol - L™") + NRG-1(11.0 nmol - L™")ZH#I NRG-1(11.0 nmol - L™")4H,
Bi92 7 d 540 RFH Western blot 3 19 Y6 i 1t 38 4 Bl SR R A BB A 0 LR A Na ™ -Ca®* 38 4 (NCX-1) Fil
O UBREE (4255 S (cMLCK) £ 1 Fl mRNA 3R35, #5R R 3R3A NRG-1 2 18T ; DOX A0 LA 1o 75 1 Bt vk
S = T I EE s NRG-1 X AN [A] e 2 DOX T30 1 2R BRC LA BTG 7 ¥ B MR A T (P < 0. 05) , DOX ¥ i 4 25 344 ey ik L
WRENEFZ PR (P <0.05) , [5] B NRG-1 ¥ J i 25 41 Jia 3% 7 W% &5 4 4 (F =3 606. 28,2 010. 60.215. 41, P <0.05);
5.0 pmol - L' DOX ek cMLCK 2 F1 mRNA [33k (P <0.05) , 1 AEH2 5 NCX-1 2 [ F1 mRNA [)3ik (P <0.05),
MMi11.0 nmol - L~" NRG-1 REfi%i% 4% DOX iy EiRfEI(P <0.05) . 4518 NRG-1 fgf i3 DOX I EK B0 LA i
P, HALHI T B 5 cMLCK 3235 i J NCX-1 KB N A %,
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Prokaryotic expression of neuregulin-1 and its protective effect on doxorubicin-induced cardiomyocytes
toxicity in rats
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Xinxiang Medical University , Weihui 453100, Henan Province ,China)

Abstract: Objective To investigate the effect of neuregulin-1 ( NRG-1) on reducing cardiomyocyte toxicity of rats
induced by doxorubicin (DOX) and its mechanism. Methods Total RNA was extracted from ventricular myocytes of Sprague
Dawley(SD) fetal rats and NRG-1 was expressed in prokaryotic cells. Primary cardiomyocytes of SD rats were isolated and cultured.
The cell counting kit-8 (CCK-8) assay was used for determining the activity of rat cardiomyocytes at different DOX concentrations.
Cardiomyocytes were divided into normal control group, DOX (5.0 pmol + L™") group, DOX (5. 0 pmol - L7') +
NRG-1(11.0 nmol + L") group,and NRG-1(11.0 nmol - L™") group. All the cells in each group were cultured for seven days.
The protein expression of Na*-Ca’* exchanger (NCX-1) and cardiac myosin light chain kinase (¢cMLCK ) was detected by Western
blot,and the mRNA expression level was measured by fluorescence quantitative polymerase chain reaction. Results NRG-1 was
obtained by prokaryotic expression. DOX-induced cardiomyocytes toxicity became more significant with the increasing dose of DOX.
The NRG-1could restore the viability of cardiomyocytes under different does of DOX (P <0.05) ,However, the protective effect of
NRG-1 was limited when the DOX concentration continued to incresase ( P < 0. 05) ; meanwhile, the cell viability recovery
became more significant with higher degree of NRG-1 concentrations( F =3 606.28,2 010.60,215.41;P <0.05). The 5.0 wmol - L~
DOX could inhibit the expression of ¢cMLCK protein and mRNA(P <0.05) ,and increase the expression of NCX-1 protein and mRNA
(P <0.05) ,while the 11.0 nmol + L™" NRG-1 could reverse the above effects of DOX (P <0.05). Conclusion NRG-1 can
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improve DOX-induced cardiomyocyte toxicity in rats, and its mechanism may be related to the up-regulation of the ¢MLCK

expression and the down-regulation of the NCX-1 expression.
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B %5 2 ( doxorubicin, DOX') 2 —F A R0 Bt i
AW RENE A S 2 Bl R 3 B e R B %
SR, H ™ B 1o I P 2 B Al R s A (3R K
G R ) LR K 2 — ., DOX .0 k& &
FERIA TG F5 A (0 & R AR A
HB B AR RN 7 O D) 3 T HL, — HLH
FEIMLE S T 5898, o S0 ik 50% . A ik, ©F
55 FFHRRERE I DOX F.CERENE , L AE AR HT
MR g e 25 B T EE R L, 25 Mk,
DOX 5 0o Mk B A BLA 5 A 52 4= B IR, — B IA Ay
SRS R A0 M R T A A i RE AT B AT A
S, BHATT 2503, 48 [ F A AL B3 7E DOX
I S00 3 2 e £ 3R . XU 25 F g & B,
PZEYE ST 8 H-1 (neuregulin-1, NRG-1) AJ DAy 28T
AR BRI L ) 4 A 102 8RR P J52 1) ( endoplasmic
reticulum, ER) N3, J& —FE&ZE MO LR R . AR
W5 i r ek B NRG-1 L H 3 B k% B 1,
NLEE AN [7] v B DOX I 85 Ji A0 JIL A e 75 4 1)
PRI AERT, FFHET LT REHLH] o

1 HESTE

L1 RIeEh#¥ Gt 5188 Btk 72 h N Sprague-
Dawley (SD) K 10 B KA 2 Kl £ oy
BE S50 3y rh o 3R AL, Sh )G M IE S SYXK (5)
2009-0002 ;pET28a ( + ) ZX AR E. coli BL21 ( DE3)
BRI H1 B & B2 27 B S 30 % IR A s Ni-R U = O R
( Ni-nitrilotriacetic acid, Ni-NTA) iR 7| & W B L5168
(Lm0 AR A FR 2w, DOX W B 7 VLI i 25
T~ (4i45:971174) |, JiG A I3E S 2R 8 s B0 R A 2K
3723 (Dulbecco’s modified Eagle’s medium, DMEM )
W 8 2[5 Gibeo 23], Na*-Ca®* A2 {4 ( Na*-Ca’"
exchanger, NCX-1 ) it f4, H it /-3-0 W2 i = i
( glyceraldehyde-3-phosphate dehydrogenase , GAPDH ) i
PR U WLER R 42 5% 1 B ( cardiac myosin lightchain
kinase , cMLCK) HiL{4 LA Kz 19 — Bt A 2% [ Santa
Cruz A, — Mk R ( bicinchoninic acid,BCA) &
iR F & B 3£ E Thermo Scientific 22 7], DNA Jig
[l W) & B 3¢ [E Promega 23 W], Taq [\ 56 E
BB A5 SV ( polymerase chain reaction, PCR) iz
G H HA TaKaRa 23 7], 514 i #5048 1 B 2R
IR FR2S A5 15 R 2 B AR B O AL S R

neuregulin-1 ; doxorubicin ; cardiacmyosin light chain kinase;Na* -Ca’* exchanger

FUR A F 2E [ Beckman 23 H], 26 € it PCR X
W B 22 ABL A R, PR A T AR AR 1A Uk
BEIE 15 53 A AUl A 56 [ Biorad Gel Doc A7),

1.2 NRG-1 EERIZESH4K

1.2.1 NRG-1 ERRBRFEZTEHERE N
SD AEfR KB 2 2, BRI S MR TR 8 75% CBsi
WOTHTE , TR IR B R BT 4 B O IR0 3
AU, LIS D-Hank's 3EFR O3 1A 3 g IR H:
BYHE, TRIzol L F2HUMG O 2 LA HLEL RNA, 4%
5 LT NRG-1 51943, B A7 B 7™ % 42 IRl
UM AT, LI GAPDH /E N W Z . NRG-1 |
W5l W 7 % B 5'-GCGGAATTCATGTCTGAGCG-
CAAAG-3', FiEs| ¥ 7 %)k 5'-CGCGTCGACTTAT-
ACAGCAATAGG-3"; GAPDH 5|4 5K 5'-CT-
GGAAGATGGTGATGGGATT-3", F il 51551 J5'-
ATGGGGAAGGTGAAGGTCG-3', ¥ PCR 7= #) M
pET28a( + ) ZMA&HEAT EcoR 1 1 Sal 1 XUEFTTY) 4 h,
XF H B R Bl pET28a( + ) 2 i B AT BrUIR Wi e
JREHL DK B Il e, IRTSC S Y E A R B 42 01 e 1k 3
E. coli BI21 (DE3 ) FiX PR, PRECTlE S 155 o
1.2.2 NRG-1 EBFRESHL  EIICEE LK
SERERRIR, B 1 mmol - L™" SN EE-B-D-FRAR 7,
Bi#H (isopropyl-B-D-thiogalactoside , IPTG ) #f47 /)N &5
P, JE N - e A TR N - SR PR s T e A
7k ( sodium dodecyl sulfate polyacrylamide gel electro-
phoresis, SDS-PAGE ) 73 #7, Fb#5 0.1.2.3.4 h &
FI ARl 1224k, 500 H 2R AR T LB H AR A
NRG-1 % [ 44 K/ Jg 73 700, PTG 551 LH Y
B BT 3 000 1+ min B0 10 min, B E TSN
UUE, 734 T SDS-PAGE HiJk , KB R LT
VEH, BRI IARGE . ARSI N-NTA 380 S
W15, I 22 SR A b6 (His-Tag) 2L A EE H , 18
HEAMOE A E H B9 NRG-1 B ¥R & Al
B dife T E e R S AT

1.3 KRROCIMERMBESESER BOHA72 h
N SD K 10 HARSE IS ARG B 75% R
THFEIFARIBLL 2L, B 8 DMEM 8 37 58 sk
SR O ALUE TN B R, A 6 mL iR
G, O 08 & 0 AR B iy i 28 1 Bl FS A
25 em FiFRMiH 37 COKIERRE, 100 v+ min ™' {L
15 min; W 3F BG4 mL JHA08 CH LIS
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3.2 mL BRZE vhER AW . 0.4 mL )5 0. 4 mL i
E W) ,37 C&$7,100 r + min ' 4L 10 min; ¥
R 2R B O E IR LTS 5 mL, B4
JEEWCE ; R U LSRR H R A AHE e,
Wtk BT R — 250 8,1 000 1+ min T B L
10 min, 5% [V ; DMEM 5% 435 5% W) 5 2 U0 0E 5 B
YA B B R E B W S FR LA, 37 °C R
45 min; BRRPE S AMER , FAA EH B R L,
TR PR IR 2 K WO A M B, T, 4
Jihvit 42 2 R 2 B RS B 1% R 0L 8% 5, 4
W B 5 AT S B2 5

1.4 DOX REMBE BOSEE K AN, 5 20 g
WREIHEE R 1 x 10° L1 a0 12 FLANMIES 324 74
#% DOX 4 ¥ B 4 0.0.1.0,2.5,5.0,10.0,
20.0 pmol - L', HRFLIIAH R ¥ B () DOX, & T
37 C R EL 5% CO, MG FRAA 35 5%, 1 IR
24 Wiyl 1 YR, HELEREFE 72 h, WA A K 1f O,
I JULZH J 5 14 AF X S 3 1) DOX. e B kA 7 )5 22
1.5 #Rpait %R % & (cell counting kit-8, CCK-8)
MEEBE S BOSF R KB40, 45411 1 x 10*
EMEEE D T 96 FLEE TR, K 43R 5.0.,10. 0,
20.0 pmol + L' DOX #H, NRG-1 ¥ i 43 5124 0. 00,
0.14 0.41.1.22 3.67 .11.00,33. 00 F199.00 nmol - L',
BRALC WLAR L 25 T 1 4E 1 2 v 2 1) DOX Ab 34 17 ]
B, [RIZE A 8 L2 e A AL A [ 2 R BE 1 NRG-1, &
T 37 C GBS % CO, G FRAR 524 h,
W, 107 d 50 40 S . AIJG IS DMEM
BE i AR F 050 10% 1) CCK-8 ¥ 15 mL, ZBREE 5+
LR SR AL LA CCK-8 YTk 100 pl,37 C
JEE 2 ~4 h, JU5E 450 nm A0 PTG EEAE, 41 i
WI1(% ) = (25 MM WOE B - =5 LG EE
1B/ O] BE20 B W o BE(E — 25 AL IROB BE(E) %
100% . 4 SEo0 2t AL , VWG WL LIS 0 T e AH X
M) DOX FI NRG-1 ¥k BEMEAT G 225255 .

1.6 Western blot ;%4 s LA & cMLCK #0
NCX-1FZEERIE  HUOWECA A I 403, 4 20 i 53
iE X B 4. DOX (5.0 wmol - L7') 4. DOX
(5.0 pmol + L™") + NRG-1 ZH(11.0 nmol - L"),
NRG-1 41 (11.0 nmol « L™") . IE % X B LA i
AT 25, A AR 3 o UM A AR 25 b B, B F
37 C EHBUTEL 5% CO, WEEFRAHE TR, BhE 24 h
I 1 R,7 d SRR . PR 48R, LA BCA
PG B R, AR SR S IR UL 15
HAT. EEHE TR EW S min, AR 2 55
B HEE S wg HE AR IETT SDS-PAGE
HLUK , SR 5 B VG 8 22 SRR IR A IS, IR Wk %

REA] 2 h AR H8 H 0 & AR B SR E E
A ET/NGE T, AR —$T (¢ MLCK \NXC-1
GAPDH,1 : 1 000 LL %% ¢ ) ,4 CHFE 5, A —
Pr(1:5000) , F\@IFF 1 ~2 h, RHAMEEL2E KOG
4, LA Tanon {447 4% B G I 43 Hr 0 UL 48 il
cMLCK \NXC-1 % [/ 3235,

1.7 #ES PCR #7045 cMLCK NCX-1
mRNA Rk HUU1. 6 W7 & A, IR £ 27
PSR UE 3 W, 3B 1 mL TRIzol {71, F ok
bW 10 min, 3EEUREA 2 RNA, ) GAPDH A4
St 47 98 % & PCR, NCX-1 L5197 5 K
5"-GGAAGATGATGACGACGAT-3", F s ¥1F 5 K
5'-CAGCCATTCCAGTATTCAGT-3"; cMLCK I Ji% 2|
YIFEH] K 5'-CACTGAGGCAGGGAGTTGA-3", T U5
Y1 % %)k 5'-GGCTTGCTGGATGAGGTT-3" ; GAPDH
R F 5N 5'-CTGGAAGATGGTGATGGGATT-3,
s W F 5 K 5'-ATGGGGAAGGTGAAGGTCG-3',
KR 2744 g 3 cMLCK , NCX-1 mRNA [ % ik
Ko

1.8 it abiE N SPSS 20. 0 2 {F 475k 4
Geit 58, TR OB AR £ bRifEZE (2 +5) TR,
Z A 8] LR AR IR 28 07 25404, R 2 8 AR
F Tukey 7 , 4110 A8 Ak 3R I 7 22 43 #7434
fe, P < 0.05 hZERAGIFE L

2 #R

2.1 NRG-1 REHBEHFEERRKEXER
NRG-1 PCR &[R4 3 7™ 1) Byt i W 2k Jg P, K 485 2R Wb
7N, PEH)R/INEE 2 000 bp FfFIE, £F5 1929 bp BT
(Bl 1A) ;pET28a( + )-NRG-1 1] 4 h J5 B fE M &E
JiZ HL Yk 4% L s 433 T 2 000 bp F1'S 000 bp 224
492 > Be, 1l o NRG-1 FrBe(1.929 bp) , 54
BfA pET28a( + ) FrBL(5 369 bp) (K 1B) . FKHIL
ittt 1 pET28a( +)-NRG-1 JFUZRIAHIA,
M M

1

2000 bp
1000 bp
500 bp

250 bp

2000 bp
1000 bp
500 bp
250 bp

A B
A:NRG-1 PCR 3 [H # # 45 5%, M. DL2000; 1: NRG-1, B: pET28a
( +)-NRG-1 it 45 5 ; M DI2000;a: pET28a( + ) ;b:NRG-1,
1 OB NRG-1 EFE K ET28a( + ) -NRG-1 Et]]
YRR TR R kAR
Fig.1 Agarose gel electrophoresis results of myocardium
NRG-1 gene and enzyme products of pET28a( + ) -NRG-1
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2.2 NRG-1 EHH SDS-PAGE H kgL R
50 h [bE,IPTG 55 1.2.3 .4 h BFZEAH X 43+ i
72 000547 O B T 1 AN 2%ty , ELIE 45 1 []
FRE , Sy ok, LAl 455 0 B S8 A8 4k, e BH 40
mRBEMEA (K 2) . #5535 %0 Ni-NTA 4ifl
f) SDS-PAGE Hi ik 25 S & 7~ , 76 A0 X 4 + B &
72 0004b H B — 45717, HL 5 A i 4k i Bl B 7] 42 4
TGRS AR R, B 7R B alifk H A 1 (1 3) 6
NRG-1 2lifbJ5 3 i 55 Hb 3 06 o't B G & 4 1 ik &
FILEEE , Ayey/Asgy =0.998

130 000
95 000
72000

55000
43000

34000
26 000

17 000

10000

M : Marker,

2 NRG-1 ZHH#] SDS-PAGE £ R

Fig.2 SDS-PAGE results of NRG-1 proteins
M A4tk 4tk

= =
-

M:Marker; R&EL: IPTG 5% 3 h ) NRG-1 2 H A Ll{L 4

IPTG %5 3 h B NRG-1 % F1 414 5%

3 NRG-1 R ERMALEDR SDS-PAGE R

Fig.3 SDS-PAGE results of NRG-1 unpurified proteins

and purified proteins

F1 3HKRROAMERRTE NS

130000
95000
72000

55000
43000

34000

:
: :

26 000

17000

10 000

;alifh:

2.3 AERE DOX T TAKROCAMME S E
3% DOX ¥ H0.0 pmol - LA, K BLC L4H T
SGRERC AR IR A O 2 (B 4A) s RS
DOX ¥R B35 0, 240 iR S 2 i 2= 45, Th 2 v 20 (&
4B 4C) ;24 DOX IKFERIANZE 5.0 pmol + L7,
AT 46 BESE T (18] 4D) s DOX ¥ B3 il = 10. 0.,
20.0 wmol « L™"H, FET /0o UL M B S 384 i1 , 40 ffa 255
FEWT AR 4E 4F) , BUE 208045 5.0.,10.0,
20.0 wmol + L™'fEH DOX [R5 BeHe i

n <7 B

B VARG RS 74,

-
£ AP

A:0.0 pmol + L7'DOX; B:1.0 pmol + L.7'DOX;C:2.5 pmol - L='DOX;
D:5.0 pmol + L~'DOX;E;10.0 wmol + L~'DOX;F:20.0 wmol + L°!
DOX,

E4 FREREDOX FHMTAROANMMEEREF
( x100)

Fig.4 Primary culture of rat myocardial cell under the in-
tervention with different DOX concentrations

2.4 AEFTHEEHETABROMAMEALLE 258
W 1, B E NRG-1 ¥ & % 5, 5. 0,10. 0,
20.0 pmol + L™ DOX Z1.0 JILAN AL I 1 ¥4 45 % 7
B (F =3 606.28 .2 010.60.215.41, P <0.05),
HH5.0 wmol + L™ DOX 20T m A i (P <0.05) 5
4 NRG-1 34 % 33.0 nmol + L™'J5,5.0,10.0,
20.0 pmol « L™" DOX ZH.0x ULAN MG 1 B ifii T B o
WUGZESL 56 B 5.0 pmol - L™ DOX [ 5L 5 vk
B£,11.0 nmol + L™'¥E 5 NRG-1 [ SZIG Tk BE .

Tab.1 Comparison of rat myocardial cell activity among the three groups (x%s)

| NRG-1/(nmol - 1.~") p
0.00 0.14 0.41 1.22 3.67 11.0 33.0 99.0

5.0 ;Lmol-L'lDOXﬁ 5 55.10+1.28%  73.00£2.30" 83.80+2.59* 86.40+1.31* 93.20+1.15* 102.16+2.08* 112.10+1.85* 111.80+1.92* 3606.28 0.00

10.0 ;Lmol-L’lDOXéﬂ 5 46.40:1.64 52.20£1.74  56.10£1.96  61.60+1.65  68.00£1.06  71.50+1.38  79.30£1.09  75.00+£1.10  2010.60 0.00

20.0 ;Lmol-L’lDOXéﬂ 5 41.10£0.94  44.20£0.96  48.10+0.98  49.60+1.46  50.00+1.16  51.50+1.52  51.30+1.27  49.00+1.05 215.41 0.00

¥:510.0 wmol - L="DOX 41,20.0 pmol - L =" DOX 4 H44°P <0.05,
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2.5 FBAKXRONMMEES cMLCK #1 NCX-1 EH
FRIEKFLRE SR IE S Fik 2, 4 40 N4
H NCX-1 A1 cMLCK 25 13638 i 22 e A g it2
B (F=9.31631.955,P <0.05) ., 51F& %4l
HL#, DOX 2.0 UL 4H ffL H NCX-1 25 [ 3R i8 B & T
&, cMLCK K8 W E PR, 2R A gt # X
(P<0.05) ;5 DOX 4 . #¢, DOX + NRG-1 £ 4 fify
H1 NCX-1 25 1 3R35 & FEIR, cMLCK & KRR B %
FrEn, R EG I L (P <0.05) ;DOX + NRG-1
O LA cMLCK & [H 2R3k T NRG-1 41, 22
SR E X (P <0.05) 2 .0 L4 b NCX-1
HEARIBUBRZEF TG E L (P>0.05),

EWHXTE4  DOX4] DOX+NRG-141 NRG-141

— - ——

NCX-1
NMECK T a— . —

ES5 4AKXROCANAMEP cMLCK F1 NCX-1 EHFRIZE
( Western blot)

Fig.5 Expression of cMLCK and NCX-1 protein in the
myocardial cell of rats in the four groups( Western blot)
2 4 AKBOINAET cMLCK 1 NCX-1 EAFRIELLE
Tab. 2 Comparison of the expression of cMLCK and

NCX-1 protein in the myocardial cell of rats among the four

groups (x £s)
205 n NCX-1 & eMLCK & [

1E 6T R 5 0.942£0.598 1.166 +0.478

DOX 4 5 2.672+0.871° 0.414 £0.214°
DOX +NRG-14H 5 1.172 £0.470" 1.778 £0.349"
NRG-1 41 5 0.908 +0.421 2.570 £0.356°¢

F 9.316 31.955

P 0.001 0.000

VE 5 IE R0 B8P < 0,053 55 DOX ALHE"P <0.055
DOX + NRG-1 4 k4P <0.05,
2.6 BAAROHLEAMA cMLCK NCX-1 mRNA #&
B FELE R R ER 3, 4 Ao JLgn b
NCX-1 ,cMLCK mRNA 2 ik H 8 25 F 3947 G i1 2
% Y (F=160.958 98.877,P <0.05) , 5 1F % % Ha
I, DOX L0 WAL NCX-1 mRNA K35 18 3
FHE, cMLCK mRNA 3k i F AL, 22 7 A i1t
B X (P<0.05);5 DOX 4 %, DOX + NRG-1 £4
L4 B NCX-1 mRNA 335 B 2 FE %, cMLCK

mRNA Rk B E T &, ZERAGEITFE XL (P <
0.05) ;DOX + NRG-1 410> WL4H g ¢eMLCK mRNA
Fikm T NRG-1 41(P <0.05) ,{H 2 2.0 JJL4H A o
NCX-1 mRNA Rk b2 m Jogeitaa L (P >0.05) .

=3 4BAXBONMAIEH cMLCK NCX-1 mRNA ik L
Tab.3 Comparison of the expression of NCX-1 and cML-
CK mRNA in the myocardial cell of rats among the four

groups (x x5)
20 31 n NCX-1 mRNA ¢MLCK mRNA
1E 6 R 5 0.946 £0.505 1.110 0. 164
DOX 4 5 5.762 £0.517° 0.378 +0.205°
DOX + NRG-1 41 5 1.800 £0.209" 2.414 £0.376"
NRG-1 41 5 1.080 +0.274 3.252 £0.353¢
F 160. 958 98.877

P 0. 000 0.000

T SRR IRLL LA P <0. 0555 DOX 41 4P <0.05; 5
DOX + NRG-1 £ H#5°P <0.05,

3 he

NRG-1 EM AT REZER R Z—, B/ Z
0 AR PE TS o B, NRG-1 760 IE % & 1f
Bl R RS E T, NRG-1 35 4 Bl 2k 19 1 B0 J0E
S BUR E B, dr B HEN NRG-1 A fE X DOX
SUEMCDIEREER — @ Ml S0 B E R . ARk
FH TRIzol EF2HL SD fify B0 25 WLAN i & RNA .
SD Jif BLAY NRG-1 &[5 v B e, R A% 8 &
Giies NRG-1 JEH R, H 03 7 Bk % 1L 3
coli. BL21 (DE3) ik Bk, 2 IPTG i 5 Ni-NTA
afifl,, WP RAF T SD KEA NRG-1 51, NiZ
A IS TR T B T R

ASENSIO-LOPEZ Z:7) #5810 4, DOX 4E Jy 4k
VRIS O R A A N TS A
FEAE . 9% DOX i S DR REME , B AN ML 32 2L
W K SR AL B bR D B B RS A [ e 2k S
H i, DOX JIr 3.0 IE 8 M O gl S s oL, (H AR
LIRS 2 — 2B 0F 58 . A 5E o, 72 DOX [+ i
T, K EUFEACC LA A A5 PERE DOX ¥ B (3 5
T REATR, 20 Jf AR K A2 30 AS () A% B2 A 410 ), 0 H Y
DOX ¥4 5.0.10.0.20.0 wmol - L~"Bf, 0o L4H
JRL AT S A AN R A A, DTS5 35000 AL A8 453 455
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