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Abstract:
order to develop a novel protein labeling technology at super resolution level (nanometer scale) using the photoactivatable

The on-site labeling and localization tracking of membrane proteins in pathogenic bacteria are tedious work. In

localization microscopy (PALM), the chimeric protein of the outer membrane protein A (OmpA) of Mycobacterium
tuberculosis and the photoactivatable mEos2m protein were expressed in the non-pathogenic Mycobacterium smegmatis.
The recombinant bacteria were fixed on slide, activated by 405 nm laser and subject to PALM imaging to capture photons
released by the fusion protein. Meanwhile, colony and cell morphology were visualized under regular fluorescent
stereomicroscope and upright fluorescent microscope to characterize fluorescence conversion and protein localization. The
fusion proteins formed a “belt”-like structure on cell membrane of M. smegmatis under PALM, providing direct evidence of
on-site imaging of membrane proteins. Expression of fusion protein did not compromise the localization properties of
OmpA. Thus, mEos2m could be used as a labeling probe to track localizations of non-oligomer oriented membrane
proteins. This indicates non-pathogenic M. smegmatis could be served as a model strain to characterize the function and
localization of the proteins derived from pathogenic M. tuberculosis. This is the first report using PALM to characterize

localization of membrane proteins.

Keywords: photoactivatable localization microscope, Mycobacterium tuberculosis, membrane protein, photon
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OmpA-up-Pac [
OmpA linker-rev
linker mEos2m-fwd

Eos2m-seq2

GCTTAATTAACAGAAAGGAGGTTAATGT
GATGGCCGAACCGCTGGATCCGCTCGAGCCGTTGACCACGATCTCGACGCGACGA
GAGCGGATCCAGCGGTTCGGCCATCAAGCCGGACATGAAGA
GCGAAGCTTATCAACGGCGAGCGTTGTCCGGCA
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B4, 16 1 min NSERUACHIS R, EIEMEH]) B
NP EIREE 7 min, BOBEERR, JH PBS
VR 2 W, SRJGH] 200 uL PBS EVR4NE . H

cjb@im.ac.cn



ISSN 1000-3061 CN 11-1998/Q Chin J Biotech November 25,2012 Vol.28 No.I1

100 pL i 7E 2 B A B FL A 4835 H - (Fisher 24
")) b, FEFE 15 min, F PBS B VEGKE I
o, URSARBEW M R TEiA, # Eaes R, SR
PR ES, BRI LR, LMk
BRI, PO RGO & A7 W
HEF TSR

1.6 SEMBGEAR

ARSI IR WA A . Zeiss RIS i
B (Stemi2000), Zeiss 1F B 2T (Axio)
F PALM S Ao S e (A1 95 HHMI /9
Hess SCIRZEFA 4, TEYNMECE W ICHR[1]). JEIgTs
K 405 nm LED H#DEIE (EFXHAILZE S B
BERNE BSOERMEE) 804 405 nm BOG (BExT
JCI B AL S ) . mEos2m 2 G I
WEH 573 nm, KHFEIEN 584 nm.

2 EREAM

2.1 SMNEZER OmpA (4iRa5h loop) #1 MspA
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Fig. 1
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ZEIL IR . AR FREE RN AN Y OmpA 1Y loop
XA AT LB OmpA P ypimt™, (H2 #as 7 4
MBI loop AN RERE R G K FEfF (B 1A,

“whole” )o [, X T AR E PERY /R IR SIMEE
I MspA, A A K B HA0HE 7 1Y 40,
MspA AL HEFEAE (B 1D, “lysed” ); iXijiHH
LRI IR B R B KNSR T e D Y
R A OmpA (] 1A, “lysed” ), WIEEEF
PhoA (& 1B, “lysed”) FIffg N1 RNAP (& 1C,

“lysed” ) XF 2R A K #OE MUK . X B R
Ml K SEEGIFABEAE Jy— A8 7 ek A 2 1
(T M ERE , 75 B — 5T KB I 4 e I
.

C kDa Whole Lysed DkDa Whole Lysed
s &  Eaaas
72
56—«
43 —*
34—~
26
17
+ - + — + - + -
Protease K Protease K

Protease K sensitivity assay. M. smegmatis ML1301 (PhoA, OmpA and MspA expressing strain) whole cells

(indicated with “whole”) and lysed cells (indicated with “lysed”) were treated with (indicated with “+”) or without
(indicated with “-”) protease K. The reactions were terminated by adding protease K inhibitor cocktails. All samples
were boiled for 10 min in the presence of protein loading buffer and separated on 10% SDS-PAGE, detected by
anti-OmpA, anti-Flag, anti-RNAP and anti-MspA antibodies respectively.
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After-PA
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PRI RS (1K1 2), A3 mEos2m M HAI&
B ATEST AT 58 2 AT DL BLERIR , 7RIS
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T GFP KRG H A, 7EICHS Z At Bl
I TERBUG E 9O K R (K 2).

pMN406 pML1429 pMS2

control

GFP OmpA-GFP

BREBRAEAENIRS ST E P RIRIE

Fig. 2 Expression of photoactivatable mEos2m and regular GFP in M. smegmatis. The colonies were visualized under
Zeiss fluorescent stereomicroscope before being activated under 405 nm LED light (“Before-PA”) or thereafter
(“After-PA). The plasmid and corresponding proteins are indicated on top panel. pMS2, an empty plasmid without any
inserts, was used as control. 16-fold magnification was employed under microscope. Scale bar=1 mm.
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(GRZ TRV VS e R S R= SN =K (EE 347 P i /gt
LR AR, ST SRR TR
e S IR B . SR B TR N TR O
FEYIK 5376 . T OmpA-mEos2m il 545
R e AR -, BrLiEa A YIm (Y-Z
i, 1 4D) PR BTAOCFE SR E—1 “Hl
R (Barrel-like) Bt “HRIR” (Belt-like) 4544,
MH.—M mEos2m &M, T FAMA, 7
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Metlab fJERE 1T H B A, FlsSCg R .
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pMS2 (Control)

Fig. 3 Expression of photoactivatable mEos2m in M. smegmatis. The bacterial cells expressing mEos2m (A) and
OmpA-mEos2m (B) were fixed on slides and visualized under Zeiss fluorescent research microscope. pMS2, an empty
plasmid without any inserts, was used as control (C). Scale bar=5 um.
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4 SMEZEB OmpA FERLRE S AT E AR B E L

Fig. 4 Localization of OmpA in the membrane region of M. smegmatis. The bacterial cells expressing photoactivatable
OmpA-mEos2m (A-D) and mEos2m (E-G) were fixed on slides, activated by 405 nm laser, and visualized under a

self-built photoactivated localization microscope (PALM).
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