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Abstract  In this study, the THP-1 monocytic cells were induced to macrophages and the expression of ac-
tin isoforms was analyzed. We found that B-actin and y-actin were expressed in macrophages. Results from confocal
imaging showed that f-actin and y-actin in macrophages were differentially polymerized upon infection with men-
ingitic E.coli. Then the B-actin and y-actin in macrophages were specifically downregulated by siRNA-mediated
knockdown. We found that downregulation of -actin and y-actin resulted in significant reduction in the phagocy-
tosis of meningitic E.coli by macrophages. Our results thus pointed out that different isoforms of actin played an
important role during the phagocytosis of meningitic £.coli by macrophages.
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Table 1 Sequence of PCR primers

e 71l F¥ 4l K- /bp

Primer Direction Sequence Length /bp

a-actin Forward 5'-GGC AAG TGA TCA CCA TCG GA-3' 100
Reverse 5'-GTG GTT TCA TGG ATG CCA GC-3'

y-actin Forward 5'-CTC GCA CTC TGT TCT TCC G-3' 117
Reverse 5'-GCAAAA CCA GCT TTG CAC AT-3’

p-actin Forward 5'-GCA CAG AGC CTC GCC TT-3' 112
Reverse 5'-CCT TGC ACA TGC CGG AG-3'

GAPDH Forward 5'-AAG GTG AAG GTC GGA GTC AAC-3’ 102

Reverse

5'-GGG GTC ATT GAT GGC AAC AAT A-3'

PUAFERR N1% BSA. 0.1% Tween20. PBS), 4 °C
W E R VE3IRE I BAR I S A P iR 1 i
P, FWEIFE 1 h, FBE3RJGE, R FRRWAE, FH
Itk 2 AR, DAL 22 R G SGHAT iE 5
127 &REFENR  RHEFT SO A A PBS
BE3IR, Lha% H i = i[5l 7230 min, PBSPE3XKJE, LA
0.1% Triton X-1004b#1 min, PBS#3X, LA5% BSA
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Ptk 4 °Cid 1 JFPBSPE3 X, LA I [ 5% Yo br i (1)
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BRIk, 3 R, DR RO e 0
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A: HiFRITHP-1 M2 R PMAE 572 him, R (8] B 22 S SR g00 4RI A7 &5 HEAT U, B: SEIXTHP- 1A KB RNA, 1 5 31T PCR M,
S3Hto- B-AIy-FILEN R 1 mRNA 215 10, C: 4 THP- A1) S RN A S5 HE4T 5850 & FePCR, HLBB-Fy-fILa 2 19 mRNA R K /KT D:
SRHCTHP- 140 ) 8 AR, I e BN 7 A B-Ay- L3N 8 (I B R0 By Fr R THP- 1R At s 3R b, e, A S et i
AR, CLBPFIIFRC I BB LT 4ERMB) o [ BT G, (R BLB-WL3h & F FL ik (B) Rly-WLsh & F HL ik (B)#EAT 440, LIDAPI(4,6°- [Pk FE-2- 4
LMW ERRR E)RT AL AT Qe , R TR A B e AT AR

A: THP-1 cells were induced to macrophages after PMA treatment for 72 h and the changes of cell shape were imaged under phase-contrast microscope;
B: the total RNA of THP-1 cells were isolated followed by reverse-transcription PCR to assess the mRNA expression of a-actin, f-actin and y-actin; C:
reverse-transcription quantitative PCR to analyze the mRNA levels of S-actin and y-actin; D: the cell lysates of the THP-1 macrophages were obtained
to detect the protein expression of B-actin and y-actin by western blot; E,F: the THP-1 cells were seeded on coverslips and fixed. Immunostaining were
performed with TRITC-phalloidin together with B-actin antibody (E) and y-actin antibody (F). DAPI (4°,6’-diamidino-2-phenylindole) was used for
counter staining. The coverslips were mounted and imaged by confocal microscopy.
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Fig.1 Expression of actin isoforms in THP-1 macrophages
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BTG 2 1 E T AR B IR 41094 /ALE
T WE 2 8 0 3 K AR 2%, T RN (EI3A) . R,
P F% B8 2.5x10°A/FL I 248 Bl 422 b = i AT ) B2 B0 40 B
T SEIG A 7T

T 28 o M LB B AR G A A 2
B AR, 20 PR R AS B L3N 2 SR A
41 B P th 2D LA K 21 3 4 B W 41 i
HEAT AL B30 min, SR 5 AT B AR SL AR . 45 R
S, AN [RDAR FE ) 248 M A 5t 2 DAk 38 B R 4 i )5
LN A AR 2% I BB, H 2 AR E; 7E40
JH A 5t 2D FE 1.0 mg/mLIs, [ 15 4 R 75 I 20
8 R B 22 4025%(E3B). Al FI 405 47 ZBTAL
B SR, e 0% 70 S AR I M U ) W A A
Wi 2 B 7F 21 24 B B 90,128 mg/mLE, g
ST 7 e 4 T 1B PR AR 20 1% (B13C), Ui B A1

Control
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. 10 pm

KRR 2 R FT T S PMATS S 5 4 T 52 38R L RO THP- 1RIE R EREAR I IR 7730 min( AR 5 4R JERE SR AR/t 1), [, FIH]
%&Jm‘ﬁ%ﬂk U TR 96 R0 1 B IO 24BN 8 A REAT G (1), [N DR IAT B L vont A i AT e ( (L0 ), M LR 45
ST S By C: 2300 AB-WILBD & A B B) Fly- L3l & E Fii(C)xf 5 40 B I35 57 (M THP- 140 f 047 G €, DIDAPIX AL EAT G )5,
FIFHFL IR AR BB AT Bt -

A: the THP-1 macrophages seeded on coverslips were infected with meningitic E.coli for 30 min, with uninfected cells as controls. Then the cells were

fixed and stained with FITC-phalloidin (green) together with antibody against E.coli (red). Then the coverslips were mounted and visualized by confo-
cal microscopy; B,C: the E.coli-infected THP-1 cells were stained with B-actin antibody (B) and y-actin antibody (C), and DAPI was used for counter
staining. Then the cells were visualized by confocal microscopy.

E2 SR ERATHP-IRENERMAMAGS EERMENMNERRE

Fig.2 Actin polymerization in THP-1 macrophages upon meningitic E.coli infection



AT A WL ER 020 A I 0 A A R R K B v v R 625
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FEIER 94 P I BRSO S T 5 (Z127.5%) (VE WL
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Cell number /<10 Cytochalasin D /mg-mL"" D
Latrunculin B /mg-mL"!
(D) Ctrl +Cytochalasin D +Latrunculin B

+E.coli
10 pm

Ar AR 1055 IO THP- RIS 1 BV N R 124508 b, SRJE I I B4 3% (KRB 28 K AT B (R A2 MO 9100:1), 1 hJi BABRK
B 21 (200 U/mL)KE A A 0 40 5% K, SRR NN TG T ZK R AR, R SRR AT T LB ISR P4, i B8 57 Jm tH e BE T A2 CFU; B C: %
2.5x10°15 3 J [ THP- RIS ) E WA N A 5240 b, 200 AAS AT FE (10 40 R 5t 3K D(B) M AL 45 3R B(C)HEAT HAL B30 min, SR J5 A IL
ROFEFR I 78 RIAT B, 1 hJa DAOK B 3R R RN R B 3% K, SRR NN TE B /K SR, e 2Rl Aln T LBER AT, i A 77 Jm THE0e

TR o R IIEAR vk H 6 R AL SIS (P I (B HhR i 22 o DL 2 9 100%, AT £ & LA RRZEfH — 1K . *P<0.05, **P<0.01(n=6); D:
HEPMAE G J (1) THP- LRI 1) ELVEAT 53 51 AT A #th 2D(0.2 mg/mL) FIZTHFAT 41 2B(0.032 mg/mL)FEAT FALFE30 min, PN A5 ¢ K AT
BFEREI730 min, []5E, FIH 2 5O6HEAR, DASPHIIART i R BN 2R 4ERLEN 8 A #EAT e (o (20 ), TR IE 3R A 31T i -
A: different amounts of PMA-induced THP-1 macrophages were seeded into 24-well plates and incubated with meningitic E.coli (MOI, 100:1) for 1 h,
then gentamycin (200 U/mL) was added to kill the extracellular bacteria. Sterile water was used to lyse the cells. The released intracellular bacteria were
plated on LB plates and incubated at 37 °C overnight to count the colony formation unit (CFU); B,C: PMA-induced THP-1 macrophages were seeded
into 24-well plates and treated with cytochalasin D (B) and latrunculin B (C) for 30 min, then the cells were infected with meningitic E.coli for 1h. The
extracellular bacteria were killed by gentamycin and the intracellular bacteria were released by addition of sterile water. The CFUs were counted after
plating on LB plates and incubated at 37 °C overnight. Data are X¥+s of six independent experiments. All the data were normalized to control which was
defined as 100%. *P<0.05, **P<0.01 (n=6); D: the THP-1 macrophages seeded on coverslips were pre-treated with cytochalasin D (0.2 mg/mL) and
latrunculin B (0.032 mg/mL) for 30 min, and then infected with meningitic E.coli for 30 min. Then the cells were fixed and stained with rhodamine-
phalloidin (red). The coverslips were mounted and visualized by confocal microscopy.

3 A=hE B HFIF AT AR Rk > B R 4 A AR X AR X K A AT

Fig.3 Inhibitors of actin polymerization attenuated phagocytosis of meningitic E.coli by THP-1 macrophages
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Az W IEE BT AT B-ILAN EE 11 4 5 5 5] 1T siRN A (si-B-actin) FHEF X y- L3N 25 11 4 i 25 [F] [ siRN A (si-y-actin), BTG S5 71 [FsiRNAAE Jy X iR
H(si-ctrl)e 53 HFEE X B-Fly-ILEN R 1 USIRNA LI A 3 & HF(si-B&y-actin) i Y ZEPMAYE 3 [ THP- LR IE () E VAN, 48 h5 H2IAN A2 fr &4
RNA, i F 9 ) 58 Sl 4% S PCROG B-Fly- LA 2R 1 I mRNA AT R B: $REC R 41 A0 B 13 280, R P G 8 B35 )7 35 B-Fly- LBl o 19 ) 2
FUR KRBT A, Al LAGAPDHAE N N 22 C: EhImaged Bt 0 #r F 3k G e BV IR 435 SR HUMT R 2% i (R A REAEL, DA IRALAT 91, Jr A ot 41 LA
PR — Ak o SR A ook B 3 U S AR AR EZE . #P<0.05, **P<0.01(n=3).
A: the siRNA targeting f-actin (si-B-actin) and y-actin (si-y-actin) were designed and synthesized, with non-silencing siRNA as control (si-ctrl). The
siRNA were transfected into PMA-induced THP-1 macrophages, respectively. When indicated, the si-B-actin and si-y-actin were co-transfected into the
macrophages (si-B&y-actin). The total RNA of the transfected macrophages was extracted and the mRNA levels of f-actin and y-actin were measured
by quantitative reverse-transcription PCR; B: the cell lysates were prepared and the protein levels of f-actin and y-actin were assessed by western blot,
with GAPDH as loading control; C: the band density of Western blot was analyzed by ImageJ software. Data are X+s of three independent experiments.
All the data were normalized to control which was defined as 1. *P<0.05, **P<0.01 (n=3).
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Fig.4 Knockdown of actin isoforms by siRNA in THP-1 macrophages
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2.5%10° PMA-induced THP-1 macrophages were seeded into 24-well plates and transfected with indicated siRNA for 48 h. Then the cells were infected

with meningitic E.coli for 1 h. The extracellular bacteria were killed by gentamycin and the intracellular bacteria were released by addition of sterile

water. The CFUs were counted after plating on LB plates. Data are X+s of six independent experiments. All the data were normalized to control which

was defined as 100 %. **P<0.01, ***P<0.001 (n=6).
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Fig.5 The effects of downregulation of actin isoforms on phagocytosis of meningitic E.coli by THP-1 macrophages
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