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Regulatory mechanisms of the cytoskeletal protein f-actin
after stimulation of Mycobacterium avium to macrophages
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Abstract: We investigated the functions of the cytoskeleton proteins and their regulatory proteins in Mycobacterium avium
(M. avium) stimulation macrophages. The expression of B-actin and cofilin-1 were detected in mRNA and proteins levels by
RT-PCR and Western blot technologies, respectively. Meanwhile, the apoptosis or necrosis of macrophages stimulated with
M. avium was analyzed by flow cytometry. Results showed that f-actin mRNA and proteins of f-actin were both down-regula-
ted in M. avium stimulation macrophages, however the expression of cofilin-1 gene and proteisn was presented oppositely both
in mRNA and protein level compared with the expression of B-actin. Furthermore, the apoptosis or necrosis of macrophages in-
duced by M. avium was increased significantly. We confirmed that the expression of B-actin and confilin-1 could be regulated by
M. avium stimulation to induce theapoptosis or necrosis of macrophages.
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5540 0B A AR AL DIAR DG . W o 2 W A0 i O
I, WUSH B 1 A0 22 A W, LSl 2 11 ) 245 45 g 3 5
BT 33 2 0063080 1 P O 25 2 1) — A SR RRAE L 4
7 WUSh B 1 AT AR 2 A0 B A T RO R 2z
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SEOG IS ARAR L, B AT AR S5 R 0 RO R B0
P 188 A B 52 ) T A F 0T 00 i AL AH R S5 R A BT
VAT 9 AH S BIF FEAT 20 22 S/ T8 15 A W DR B (L i A g 1
SO ARSCARE AT S S5 R 53 RN R I 4 i
Jei DA PR 55 2 11 KT o 2 R A 1 B LA T R
AT T SR I AE 1 25 4% 43 A FF T 175 5 20 B 9 1
IR R P BARHL

1 MRERE
L1 BRFEXE S FERRAn R THP-1, & 258 0 A
T (Mycobacterium avium , M. avium) KW B |-

T W) o DR P 0>

1.2 FZX5H  RPMI-1640 #5375 6 4 1075 W
H Hyclone 24 & \RNA #£ Bt 7] . PCR i 7 1 [ 4t
UG BB A R 2N Fl . Bactin, cofilin-1, GAP-
DH $iiAlg A bl LR AEWRHLA R A E . Annex-
in V-FITC/PT 28 fg 54 1= 4 I 328550 &0 [ _E i 6 2k
EEARNF,

1.3 M. avium ¥53%  EMHEM. avium B KT
X IR A A B SRk B R L p, 37 C iR 4 R ®
T M. avium,0. 05 % it i JC 7 A= B K B ¥ 5550
FTHC M. avium , 55 178 75 K 0 AH 3t 26 6 1 ) e
MEETFE M. aviem BEIRIEE (1.5 X107/ mL),
1.4 BEFE4NMERFE THP-1 00T 10 %006 4 1 3%
RPMI-1640 #5353 1,37 “C 5% CO, Hu FIIE B 31 55
SR 48 h Je W IE N 1 pmol /L 1Bk I B 15 5
A 24 b ok E W AN S . BE BL A R X R A
5 SCG A R B 25 135 57 R A 5 S g 2
PLKIE B9 M. avium J)BLAAE 24 h(M. avium . 4l
fi=10: 1),

1.5 RT-PCR 51¥i&it G a4 NCBI %4
PER R factin GAPDH K (¥ cDNA J¥ 51 3 4 5%
S 51 1,

% 1 Pactin % GAPDH 5| #1 F 5|
Tab.1 Primer sequences of f-actin and GAPDH

Gene Primer sequence Product/bp
GAPDH F: 5 GGATTTGGTCGTATTGGGCG 3’ 208
R: 5" CCTGGAAGATGGTGATGGGATT 3’
Pactin F:5" TGACGGTCAGGTCATCACTATCGGCAATGA 3' 260

R:5' TTGATCTTCATGGTGATAGGAGCGAGGGCA 3’

1.6 RNA $2H 2 50 B A Y FOR 2SR Y
Trizol 1277 & Ut B 45 48 B 40 g & RNA, —80 C i
8.

1.7 RT-PCR ¥ 3{KR 30 pL & 30 pmol/L
oligo(dT); 1 pL,2. 5 mmmol/L dNTPs i& &

4 L RNA FIHI7) 0.5 pL(30 U), AMV 3§ 3t
i 0.5 pL(10 U),5 X RT G 6 pl.1 pg Bk
RNA,17 L DEPC 7K, 37 *C/k¥# 1 h & i cDNA;
25 L PCR AR & 14 cDNA 2.5 p1.,0.5 pl. TagD-
NA B4 1.5 U, 10 mmol/L E3##51# 0.5 pl,
10 mmol/L 5[4 0.5 pL,2. 5 mmol/L dNTPs
4 pL.10 X PCR ZE Wil 2. 5 pL. JC A% B 4% 1R 1 7K
14.5 pL, BUAEHE 94 °C 2 min, 4R 5 94°C A5 Pk 30 s,
53°CiB k 30 s, 72°C HEf 35 s, 3 30 NMER, f )5

72 ‘CHEAR 5 min, 1. 526 35 B B B B i ¥k 43 BF PCR
/P

1.8 Western Blot & [ i #& B 57 & 12 B E 1
PRS2 M. avium R EET G 0 02 H I Bradford 5
R E B R S L 1020 SDS-PGAE HL K i« #%
VRS I B 50 pg AR H B EHFITE AR
KRG iR R A B &= PVDE % |,
Bractinfi 44 & cofilin-1 HLARAE S — i, B i A b
Yyl bR ic 9 BT AT g R .

1.9 ZfEPE TN M. aviem B EBE M40 24 h
Jo I E B4 1X10° 4, PBS(% 2 g/L BSA) 4%
BUEWMIUG 3 m A 10 pL B FITC #5312 89 An-
nexin-V ¢ A PT ik 1, 8 8 40 i % R B O F
30 min, PBS(% 2 g/L BSA) PR 40 2 ¥k ,0. 4 mL
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PBS(# 2 g/L BSA) T2 40 AL, 3t =X 20 4SS
110 SEiborbr  is Bl ¥k FH SPSS 16. 0 #E47
b B R BE 24 4y BT P AL TR) H AR FH ¢ R 5, 22 4 T)
P LR g K, P<<0. 05 M B A Geitae i XL,

4k

=A

R

2
2.1 M. avium X EMMEE M  THP-1 401 ks

F¢ 24 h J5 ., JCAT A Ak BEZH Sy o BRZH A 4 LA
1 pmol/L TPA ¥ T /0 AL I8 10 B W 40 e )= LA PBS,
M. aviumJy 5 AL FE 24 b, 88 U LA B A0 i
ARIEE (- TA) . R 52 B4 i 2 41 DNA
R S 20 7 Be Al oL (& 1B) , S 45 R R U B
W2 M. aviwm FF5 - FOWE A0 IR 25 R A A
0784k, A B 2H DNA R & A Bk

a: THP-1 4Jfd2H ;b THP-1 0L EWEAIIE A 5. M. aviwm REBEWEANME 2L . 1: HindIIT Marker; 2: THP-1 £ [K 41 DNA; 3. F W 41 Jifg 1 [ 20

DNA;4: B REA ML M. avium JIHG I FEH 41 DNA,

a: THP-1 cells group; b: THP-1 differentiated into macrophages group; c¢: M. avium stimulation macrophages group. 1: HindIIl Marker; 2.
The gDNA of THP-1 cells; 3: The gDNA of macrophage cells; 4: The gDNA of M. avium stimulation macrophage.
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Fig. 1

2.2 M. avium JIPLE AN E Sactin X cofilin1
HHNEFEINE BEEMWE M. avium L3R 24 h
Ji s RT-PCR 3% & W B W40 i Bactin } cofilin-1
mRNA [k (F 2), SPSS 16. 0 i i 8k 4
Mt Bractin J cofilin-1 mRNA 33K K-, 525 45
FeW Bactin FEFRFE M. avium AP FRKTFH 2.3
5, 2% %A Gt 2F 55 L (P<C0. 05), 1 cofilin-1 %
HAE M. avium SEFRZH PRI 5R 1.3 1%, 27 A
Beit 2 L (P<C0.05),

2.3 Western blot 3 HT4I g B2 & Western
blot FEKM M. avium ACFRE WM 24 h 5. B
W 20 ffl B-actin f cofilin-1 25 F1 B R 3A 224k (8] 3).
Image J JK & 49 i )X B2 JF 4 GAPDH JK i B #% 1E
J&i - SPSS 16. 0 i it 43 #r» LB 4 R R M. avium
FIFE WEA M 24 h )5 B VE40E Bactin 28 H R IA T

EMAEEE M. avium RIFFHEBRET(A) REEZH DNA 517 (B)

Analysis of the morphology (A) and genomic DNA (B) of M. avium stimulation macrophages

P 2. 1A% 253 A G L (P<C0. 05) , 1) Bactin
(IR 1 cofilin-1 W RIRHEHR 1. 7 5, X R A SR
P23 L (P<<0.05),

2.5 W 4n G I o A0 M U T R AE g g
Mz M. avium YL RbFE 24 h J5,FITC #3ic An-
nexin-V Fri& & PT I & 40 30 min J5 . i =040
JHLASC ARG 000 - 2H 200 i 0 T B IR BB B (Il 4) o il ST
17 3 R S, SPSS 16. 0 X 4 2H B 47 48 31
NS SLE SE R M. quiwm BCYL B WEAN NS
Ab B E AN 15 00 B EAR I & AR R T A G
B (P<0.05) 53 % F W20 M & A= SR8, A3 G it 2
B X (P<<0.05),

3 W i

LW 41 i ( Macrophage) J2& 25 #% 43 BUFF 1 75 14
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A EWEAMAZ M. avium FBUG Bactin J cofilin-1 mRNA fi§ PCR

453 B:SPSS 16. 0 S AR 43 BT 45 5 . GAPDH J bR IE 5 (n=3

LA L . » P<<0.05),

A Results of gactin and co filinn1 mRNA detected by PCR; B: Re-

sults of the expression of actin and cofilin1 mRNA analyzed by

SPSS 16. 0 stastical software, GAPDH as a standard calibration (n

=3, compared with the control group, * P<C0.05).

2 RT-PCR FEAANENERMEZE M. avium R IF

B-actin R cofilin-1 mRNA B Ri% 7k F

Fig.2 Expression of fractin and cofilin-1 mRNA in M. avi-

um stimulation macrophages analyzed by PCR methods
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AAEE BRI S 5 o BB AR, Bractin 2R iR R
S TRV H O R A TR
TERRT . MO WS 1 actin 2 40 i 5 2 0 B 4R R
P12 ] 300 2 ORI -5 9 55 S B 1 (Cyelin-
dependent kinase 5, regulatory subunit 1, CD5R1)
JE 20 A A 3 BE R M -5 (Cyclin-dependent
kinase-5,CDK5) ) 45 5 M 3006 X7, 16tk 1) CDK5
Ak tau £ I B WERR A S SR OK L IR A R B
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A:M. avium ZhPEWEL MRS B-actin 5 cofilin-1 & 1 ik 45

B:B-actin 55 cofilin-1 & [1%i5 % GAPDH & 1EJ5 B 48 1T 40 7 45 51

(=3 5XHAMLL, x P<<0.05),

A’ Results of the protein expression of -actin and cofilin-1 in mac-

rophages stimulated with M. avium. B: Results of the protein ex-

pression of B-actin, and cofilin-1 by stastical software, GAPDH as

quantitative correction, (n=3, compared with the control group, *

P <C0.05).

& 3 Western blot 2 #7 E M 40 fll 52 M. avium R J5 B-actin

EEREBEHED cofilin-1 HIFK X

Fig.3 Analysis of the expression of f-actin and its regulatory
protein cofilin-1 in M. avium stimulation macrophages
by Western blot
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ARG A S i 32 24 W, W B actin 5
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A ARG M. avivn 755 B WEAIE T T R IRFERI K5 B:
SPSS 16. 0 e i+ A4 4347 W 240 i 1) U8 7 B IR BE 25 2R (=3 55 %) IR
AR L, x P<<0.05),

A: The detection of the apoptosis or necrosis of macrophages infec-
ted with M. avium by flow cytometry; B: Results of the apoptosis
or necrosis of macrophages analyzed by SPSS 16. 0 statistical soft-
ware (n=3, compared with the control group, * P<C0.05).

B4 R ARGNEKMHNET RIRTEEFR

Fig. 4 Analysis of the apoptosis or necrosis of macrophages by

flow cytometry
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