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[ ] B89 RS0t v i B B B AR R3R (MIP) B, BFSE e R BG4 N 2 0 M. ok
HE MR RIIE) B4 TR pET-mip $4L E. coli BL21 BRA4M, 5 MIP B &%k, 12 SDS-PAGE A Al L ARk ot
. i DRG FREIH [gG/1gM/TgA i) ELISA #3501 £ 005 ) 40 44 P4k s 7 70 30 4 B e 0 9%, FHAUAL Y MIP B R S 2
ELISA, [FJ&f-5 R&D ) ELISA IgG. IgM, IgA B34 4h 5K 30 B 09 25 1 9 s 80 1gC., IgM., TgA $udk, RSN XTIR T St fT 1,
B, EAHBE, FREURTFRRMERG—E, SOFME T RN AME. &R BIHENSTERE (M) K4 40 000
H) MIP & E7E E. coli BL21 eaktalifh, 44b3E S sy iy 4 ELISA 4 BIR W 6 10 3 5 1gG., 1M, TgA $iik5 E 5
ELISA 3| £ (R&D) #47 H$E, 1gC HLAkA) R 3 88.5% , RrFRBE95.5% , —Fhk Kappa {i 0. 846( P <0.05) , ROC B8 T EHR
0.927, IgM HidknyRAKBE 89.3% , KeFBE 97.6% , —B#k Kappa {i 0.88(P <0.05), ROC BiZR FEH 0.947, IpA Hiikay R &
BE90% , 4352 BE95.2% , —F$k Kappa {8 0.856( P <0.05), ROC IR FEM0.931, i RIS T I EHE MP B
R RERIAFF AL, 3B MIP 10400 IR Y T2 B0 B 48 9 10 Y 2 05 o LA B B9 i
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Expression and purification of Legionella pneumophila MIP protein and its appli-
cation in serological diagnosis

LIU Li', CAO Xiugin®, YANG Zhiwei'*
! Department of Pathogenic Biology and Immunology, School of Basic Medicine, Ningxia Medical University; *Key Laboratory of Fertility
Preservation and Maintenance, Ministry of Education, Yinchuan 750004, China

[ Abstract] Objective To express and purify macrophage Infectivity potentiator (MIP) protein of Legionelia pneumophila
(Lp) , and explore Its value Iin the serological diagnosls of Lp. Methods The recombinant plasmid pET-mip was transformed
into E. coli BL21 competent cells. The expression of MIP protein was Induced, and then analyzed by SDS-PAGE electropho-
resis, purified by affinity chromatography. We screened out 40 positive blood serum and 30 negative blood serum using the
DRG (Germany, IgG/IgM/IgA) Lp kit. The blood serum samples were detected for IgG, IgM, IgA antibody levels by indirect
ELISA that we had established with the purified MIP protein as the coating antigen, as well as by R&D (USA, IgG/IgM/IgA)
Lp kit. The two methods were compared In the sensitivity, specificity and consistency of the test results. Results The
recombinant MIP proteln was successfully expressed and purified with M, being 40 000 In E. coli BL21. In comparison of the
indirect ELISA we developed with the R&D Lp kit for detecting Lp antibody IgG, IgM and IgA in blood serum, the specificity of
IgG was 88.5% and the sensitivity was 95.5% , the Kappa value was 0. 846 (P<0.05), the area under the ROC curve was
0.927; the specificity of IgM was 89.3% and the sensitivity was 97. 6%, the Kappa value was 0.88 (P <0.05), the area under
the ROC curve was 0.947; the specificity of IgA was 90% and the sensitivity was 95.2%, the' Kappa, value was 0.856 (P <
0.05), the area under the ROC curve was 0.931. Conclusion MIP proteins of L. pneumophila was expressed and purified
successfully, and MIP protein can be used as a coating antigen in serological diagnosis of L. pnaumophlla

[Key words] Legionella pneumophlla; macrophage Infectivity potentiator proteln; protein expression; serological diagnosis
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FRWRR—F S REARR, FEENS
WBATHE, BRI R RAAAE, RITRER R
WITTEA SRR E R . EIRR. R, R
BT ENZRRBIAIE R ER . EHRBLN S
PR VI RINSF BN, EFEMERAE, R
SREGTER" . PCR B ARA BB W BB A R 1,
BHFE—EKRRYE, 532454 PCR 3 HH K
N, S1MRBOTERE, TEMRIFEL, MFE
RWGEE, RWLSRTR, WE. RE., SRR,
RRUER, 2 HRTE A5 G RE B E B w5 R
%, ERURGE B /ER QP50 R # 5 ¥
BERRRA R, SR, s, BrEAex
R, BRFEER SRR BEEE TRERNR
A, RRER, SURERNEASIREZNNAHT I
BELW. BEFRUARBRERE? 1 mp &
PRI 485 9 MIP 28 5 1F A0 B 0 S R o7 22 A I Y
BT, H5E5E Rk ELISA S5 &K%
WERHAT B, VA HAE T H WA & A L% ¥4
BT 1 ) L PR

1 #RFAE

1.1 #8 EHAFN pET-mip AZHE, KHIFHE DHS o,
BL21 AR, FR/NRREGAAN Omega 4 YR
AR fh, MagaExtractor-His-tag 2 F 446 R R & 2 ToYoBo
ARk, DRG Legionella ELISA (EIA-IgG) 35 &M &
DRG Instruments GmbH A7) ; WFEHA Ig, IgM. IgA HikRy
B Southern Biotech /4 %], Tween20 B & Sigma AF], A
FEHH Amresco AT 44, R&D FEFMBRBF AW & RED
Systema 227 , 40 B SR M0 18 3R B AL R E X B BE, 30
51 BR ¥4 i 9 Fe B AR RSB 5 R B

1.2 FHiE

1.2.1 ##/f#% pET-mip 9K &£ WEHBRRIWHE
4 BN pET-mip ¥4 AZRIATE EW E. coli BL21, HAEEFE
WERAY LB 365 IR 20008 F TR SIS R & B4 K
B BL21 M2 FR BL21 BAEYE, BEM TR FH BN LB
VRS A, 37CHESE 12 h; 43 BUBUEWR 200 uL R F&R
FHBRY LB HIRBF, 37C, 300 /min §53% 3 h; WE A
{H35%2) 0.8 ~1.0, INA IPTG 5 pL (4B 0.2 mmol/L)
25CHPFRIL, M 200 ~300 v/min, FHFHERFO0. 1,2,
4 h, BUES FORMZE BB 4 1 mL, WOAREHE, B2, A
2 x SDS_ L FF R ¥ 80 ~ 120 pL, 1B4J, YK 3 min, B,
B 10 uL # 4§48 150 g/L SDS-PAGE 33k 4M¥

1.2.2 MPEG#sit BSCHFEAWS b, BREHE, &
JRULBIFATHE, 150 g/L SDS-PAGE MK AMTLILE PSR,
1.2.3 M#ELISA %3 ¥aifu/ar MIP BRE QBT
IR, 2R+ F3 UL R DT IR I 2 B A A B R
PRBE(0.005 pg/mL) , M A9 RREE (1:40) IGASILE

LA IgG. TgM, TgA Hifk (1:6 000) MMBEREE, THthRL

M5 5y T 4t 2% 2475 ( Chin J Cell Mol Immunol )2013, 29(6)

ELISA 43S 2 5 i 49 40 43 BH 44 m % A0 30 43 BA % 1t 3%
Y IgG. IgM, TgA Bidk, Wi B 450 nm, HLIERERAR
JEBE (Ao ) EF AL M 1gG IgM. TgA Hibkk BE (it i IeG.
IgM, IgA HLARMREE = Ay /CF x 3 MRAEM L FHE)
1.2.4 EFM&MA L% Fi R&D i ELISA IgG,, IgM, IgA %
RN FIRER 70 408 fF ki v, 4906 ¥ i ¥ 5 89 1g6.
IgM, TgA HifvkE, RABRESRER IR ARNAS, &S
T 450 nm, BEHARMERBLR, WRBEE (A ) LN
IgG, IgM, IgA FUIRWREE,

1.2.5 st %947 A SPSS17. 0 Lo ¥kt A siib
By R REY ELISA f1 R&D By ELISA R & & REFT
GEHEAT, R)EE AR BN R AR B ROC 447, 3B
A HHITENRERE. REE., B R TERRT
#r MIP ZR 5 [l ELISA BB MME. P<0.05 RRERE S
HERL.

2 B8R

2.1 MIP MEEHBESRENGR & pET-mip i
KB HFH BL21 £ IPTG #55:0. 1, 2. 4 h J§, 7£ SDS-
PAGE i3k B LT L 1 £k M, 45 40 000 B¥R &
W, NEAMPEASHEBOMARENES L
W, SEHEARDI—F. & pET-32a( + ) WA
B BL21 & IPTG ¥ 0, 1, 2. 4 h J57Es 3k A L3R I,
1 4% M, %520 000 MUY, AR To-His BIAE
H, TARZIHFHRE SR AR R (1),

1 2 3 )

M0

1: ZRBEBIPTCHF4 h AL *9; 2 THBRBIPTC #HF2h Ak
FHr; 3 RRBE IPTC #-§ 1 b ik =d; 4; FHHE IPTC 5
0 bk *dr; M: &% M, markers; 5: W4 IPTG #-50 h ik
P 6: RAFBRE PTG %1 h ik ;7. $HKKRE PTG #
F2h ik Fd; 8: KL PTG #§ 4 h Hk =40,

1 EH RN pET32a( + ) -mip FATHI Ry s Ik 45 R

2.2 MARANAKER M, 440 000 EHLE
—B B MIP A EE & (E2) .

2.3 mMNFRMER UEHEMWHL R&D B
ELISA IgG. IgM, TgA &1 MIP 2 1 [R] $ ELISA
A BRI E Sk 9 40 43 R L 3% D 30 4 B HE L 3
H) IgG. IgM, IgA AR ILE R, 6 RWLER
B (B 3): MIP ZF [ H#: ELISA fR 45 88.5% ,
¥ FBE95.5% , — B4 Kappa {H 0. 846 (P <0.05),
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R L YE4F1E i £& (receiver operator characteristic

curve, ROC B £%) I 0. 927, 95% B {5 X |6l 3%
0.85~1(P<0.05),

mne® 1 2

L PRI =

L &

1: SEKBLIPTC 54 h ¢k Fi; 2. AL B ik %; M,
% & M, marker,

2 RURN pET320( + ) -mip FEEFP=HEUL)E B k45 R

ROC i #£4

0 02 04 06 08 1.0
LS padis

A3 MIP ZEE[F$ ELISA &5 R&D i ELISA IgG H3 &
ROC Hi4%

IgM B WERBR (B 4) : MIP % 5 jH) £ ELISA
MIRBEE89.3% , 4B 97. 6% , —F# Kappa {8
0.88(P<0.05), ROC fh£: F B 0.947, 95% ('
fEX 6] 40. 869 ~1(P <0.05) ,

IgA KWL R B (B 5) : MIP % [ 6] £ ELISA
HIR B BE 90% , ¢ R B 95. 2%, — B ¥ Kappa {4
0.856(P <0.05), ROC HiZR FHI#10.931, 95% (&
fEXE# 0.861 ~1(P <0.05),

ROC i 2§

1.0+ - —

0.8

0.6

U

0.4+

0.2

% 0.2 0.4 0.6 0.8 1.

(L1

B4 MIP %[ A # ELISA 5 R&D f) ELISA IgM R &
ROC 4%
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ROCHi#;

0 02 04 0.6 08 1.0

HSHE
B5 MIPZ[H[H# ELISA 5 R&D A ELISA IgA 35| & /Y
ROC %

3 it

IR KEMEER R, KEEHA RS
mip B E B BRFF I RR N 69% ~97% , 7
FERER T mip HEEARERTE, B mp REA
HEFEENIIE, hEANEEELREREY,
Wilson $5iA % mip 2 HA B F5) 2% 7k X 5
IR S E R B . B 8L AR A SSTRNA
A mip ZEE PCR RN B ER B IE, &
RIGFHREEAIERE, BTy WA B, &
EEZHRAM. INTP MEEETF, M5 WHREt
BARBRER T N PG WA BRI, R
EORBOEIAT R,

EWERE. KERBERAE, KBEARN
MIP B H EERF 5 RBR R 82% ~99% , & MIP
BETUMEN S RENABHE, ALRHETE
A MIP ZEE, BS7 T [RJ#: EILSA K3 ift 3% 1gG.
IgM, IgA Hidk, 5 BATH 35 L& 8 ve i E T i 10
ELISA iRt b, RAERIFRREE( >85% ) F
RRE(>95%). BSNRFE, BRRWLET
®, BEMEER, FEATEERNNEE, AL
FURAERACEHR, B5HSEEAKRE, &%
EAERRE . ST E . WRARAR A, BT
FRRESRRE M EFER LR, 55BN
#" . DI MIP % PR ST 69 [R5 EILSA 43 i
Wi IgG. IgM., TgA Hidk, 5 R&D v it 22 B
ELISA IgG. IgM. IgA 35 &# 1, MIP % ELISA
B 1gG, IgM., IgA $ihk .57 4 BE 4 B R 88. 5% ,
89.3% , 90% , T R&D F) i fifi 22 B B 59 ELISA IgG.
IgM. IgA B & IgG. 1gM. IgA ) R 4B 5 5 R
92% , 96.2% , 93.1% , & F MIP EH ELISA, MIP
BERE—BAHIF, T R&D f# ELISA RA& KA
BRFENEERARE, FE—SNEEER, %R

- BERT MIP FH ELISA AT 8BR i FXAMRE, T
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R&D ) ELISA 50| & M4 R BE7E 90% ~95% 2 [H],
MIP ZH ELISA Wi¢R¥EY >95% , kAT 5H
FREHEMK, Y MIP BEENCETELA S
FARERHE, MIP ZH ELISA 5 R&D f ELISA &
HEERBRIFRE(>95%) . REHFE( >85% )M
—3 ¥ (Kappa {6 >0.75), ROC H & T HBH
>0.9, 95% KB {g X [B]¥J7E 0. 85-1 (P <0. 05), B
ARG —3E, BENERR, Mt PER
P ZE T B 4% B LY 2 0 B R s PRI T B e
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