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Abstract; Objective
pression. Methods

Recombinant NGAL was constructed by gene recombination.

To construct eukaryotic expressing vector of NGAL and transfect into HEK293T cells for transient ex-

Total RNA was extracted from the human leuko-

cyte. Then,the RT-PCR product was cloned to pcDNA3. 1/HisA. The recombinant plasmid was identified by restriction map and
sequence analysis. The NGAL expression in HEK293T cells transfected with recombinant pcDNA3. 1/His A-NGAL was verified

by Western blot and ELISA. Results

597 bp NGAL gene was obtained and recombinant pcDNA3. 1/His A-NGAL plasmid was

successfully constructed. After transfection, NGAL expression in the HEK293T cells was detected, which was verified by western

blot and ELISA. Conclusion

Recombinant NGAL plasmid is successfully constructed, which will benefit our further study on

NGAL protein and establishment of the detection methods for NGAL.

Key words: neutrophils; apolipoproteins;  gelatinases;
genetic
ep R 2 B JRE 6 AH SC ) B 32 2k 25 F (neutrophil gelati-

nase-associated lipocalin, NGAL) f¢ B & 7 v P k7 40 it 45 5 1
WURL TR 3 8 i 5 1Y i B0z 4 A 11 (lipocalin) 8 28 i 149 87 )i
ST, NGAL FE A A 2 Fp 40 GUU0 B A1 51 B I W R 30 Ak 3
bR BARKT R RIS 5 R 2 R A B L R g
KRN Y T ST & A R RN R AR AT AR
HIBFRERP] NGAL 5 20445 i s (AKD % 01 3¢, 24 B i th
R, N(}All?ﬁﬁ?ﬁﬁgl i I AKIfE*EE/Jﬂ*%ﬁ 2 W Ak
FRAEWT . K NGAL B A6 A NG IR TG 16 il £ 80 5 b Bt
um%ﬂ%fﬁﬁiﬂ@ﬁlﬁl%(ﬁnuy%’fﬁi'ﬁﬂi%h”%*’]*ﬁ{uﬂﬁﬁﬁl
FEHUREARAE R EE ., b, AR A @A NGAL B R 5
BAK A G — 2B UE 5T NGAL BR[O # 7 A 0% 5 8 2 &
I J5 1 85 5 AL Al

1 #85FE

L1 MR KBFFE TOPLO Wk A LI = /17, TOP10
RZ AN E WA LI % B . B peDNA3. 1/His Al B
W E Y ARG RA W . HEK293T 20l A 5216 2 4717

* o R IUH < B 5 R BB R R TR (Y8637 1K) BE BB H (2011AA02A113)

AT, & WIRME#H . E-mail: chuminhu@163. com,

reverse transcriptase polymerase chain reaction;

recombination,

1.2 X 5i87#]  Acc65 1 Fil EcoR 1 W B New England Bio-
labs /A 7], T4 DNA ##:0W 3 TaKaRa 23 7. Trizol i 7
A s R 3R A RS A RT-PCR R 5 & A 9L 34
Wy, & e I AR & T R RE R TR T R & 3 OME-
GA /A7), PCRAY Ky ZEE MJ Research 28w 7= fh o 4% 55 YL i
7| Lipofectamine 2000 g B Invitrogen 2\ &), NGAL £ Il i 77 &
W A Bioporto Al . NGAL & [ X% 18 5 W 8 Jb 50 SGHpE M A= 4
HRARAT W iy bS04 W E AR A BR A W 58

1.3 Jrik

1.3.1 3t M GenBank 315 NGAL mRNA 5 %1 5 K
NM_005564. 3,2 M pcDNAS3. 1/His A kiR 51 & 3% . 5' 3t i
A Acc65T YT EEYI & S AR B 2, 3" 3 A EcoR | P4 V) T
YL 35 S AR L L i i3 Primer Express Software Program5. 0
Wit PCR IS ik BB RBRAYE ARG RAE A
M. NGAL sl Es H 5-TAA GGT ACC CAT GCC
CCT AGG TCT CCT G-3', FT#sI W F %k 5-GGT GGA
ATT TTA GCC GTC GAT ACA CTG-3', K B& /= i 2l 597 bp,

PR WA A28 e, TR BRI 22 B 45 12 Wik



e 1634 - ElfrtbE ¥ 204 2013 48 7 F % 34 %% 13 3  Int ] Lab Med,July 2013, Vol. 34,No. 13

1.3.2 NGAL FRF B RT-PCR M A 140 g v 2 B8 RNA
AT WG SN . LA 5 pl 35 SR A O MR A 5| 4 ik
17 PCR ¥ #4, [ 2R :95 CHIAS M 5 min, 94 C 30 s,
60~66 CiB+k 455,72 CHEMH 1 min, 3t 25 NMEH .G 72 C
ZE{# 10 min,
1.3.3 & 41 i b pcDNA3. 1/His A-NGAL [ #g & H
Acc65 T 1 EcoR T %f PCR ;=4 #1 pcDNA3. 1 Jfi %7 ik 17 i Y]
T4 CHEHENKR. UEE”YHMEZE TOPL0. £ & %
RHE R R (Amp+) 1y LB BLAGHEF Hr b #4701 1 . BEHL Pk 2k 5
A TEVE AT R B IBUTORLA T BB Y 58 RE IR % i SR R M B
ARG B2 A
1.3.4 4l pcDNA3. 1/His A-NGAL %% ¢ HEK293T 41 Jifs
REFRIFYEE o0 Yo 2 BRI o0 A 7 e U0 ) A3 #5244 b
HEK293T 48l F 10 cm 137 M0 . 5 Y i 22 5K 454> 5 1L 44 i
Al A IR F) 90% ~95% . AL ik 12 wl, Lipofectamine™
2000 60 pL. Hi3% 48 h )5 . W AN fg 5 57 LW O 42 4 ffg 2
M. 2> %1 Western blot #1 Bioporto i& 7] & 4] NGAL,
2 4 )
2.1 pcDNAS3. 1/His A-NGAL T4 Foki i # g ¥ PCR 45
B 1) NGAL 25 Bk 4 8347 Ace65 T Al EcoR 1 WL 4] .
A1 120 B A8 BH R IS H Uk 25 58 45 SR 878 7€ 500 bp %] 750 bp {7
B A B, 2k 597 bp(E D, [l ik i) R B 9T 5 g
YY1 K T 4 TR A% Ak A TOPL0 J&Z S W R vh . 78
Amp—+ ) LB ¥4z 55557, PRICRH M 558 e A LB i M43 35 3
PEATFETE Y )5 AR BB, ] Acc65 T Fl EcoR T g 1] J5 ik
AT 190 B N B Mg el 3k AT L 4 AN BHPE ST pcDNA3. 1/ His A-
NGAL BRI YI R 597 bp By B (1 2) . 3% Rl 4R Y4
ARA PR /)7 5 O R i )7 51— 3.

M 1 2 3

M ARICH) s 1 OR B Y] 5L 2. B V) )G JBUkE; 3. B V) )G NGAL 73
J B,
B 1 BUIFMERE

2.2 peDNA3. 1/His A NGAL k4 HEK293T 411 J5 335K
W DAz AR BRI Y (1) HEK293T 41 i Sy B4 X 1], NGAL
B % BR G BE E  BB ) Western blot #1 ELISA 43 51 % fir 45
Fr AR LW ORI AN M A AR BOR AT %8 . R ER BOR AN B R
I R K T R R X 4 B 25 X107 AbH R LR [ 4 ([
3)., Fi Bioporto i & & FIRFEAS, 45 5 Western blot 2%
R E D,

MARICH s 1~4:4 Pk RE
2 EHERNERE

3 pcDNA3. 1/His A-NGAL 5 48 Jf i &% i
B Western blot £ 7%

3
DERRS
SpcDNA3.1/His A-NGAL #%:

2

<>

w,

Q

a

o

1
0

5 EER RS
& 4 pcDNA3. 1/His A-NGAL 5 28 Jf i &% i
ME ELISA ¥%&

3 i3t it

AKI ZIGRZ W E WM EHLEZ— BAR A
TR R AR RIS R RS DT . RBE E AKI
BT 00 RO A A bR 35 W I S MR I D E T 5 AKT BB B
R B )5 . NGAL 2 —A 8 19 15 35 405 57 19132 Wi A Ak s 35
W) 32 JCTE T AF SR AR £ 1Y) S 06 5 R I PR 53 3% R 7 B 04
KAJE 3 h N NGAL 3t B2 203k 31w 0, H e 2 W AKT Jy i H
A A AR N S

A7 NGAL #5680 Jr ik 75 2 3713 NGAL E HHL R,
E 51 NGAL 2 2 — A 198 A% 56 W 41 . A % 4 F 5 it
2y 25X10° M4 B E . HiAE 86 (L A F AR AL A W] B
) N-BE AL 5 B 2 AW e 1 O B Ak s L K £ ik
WAL S . AR AT REAR R NGAL A 0450 .3k 5
K NGAL 43 F AR & [0 A 0F 58 2 4 8 NGAL I
WA 38 TR, 1 38 Y EL A 450 o 28 38 0 S A e e 1 1) HEK293T
MRk RGN Kk NGAL mHE ., (T4 1637 50



Efrth i EF2E 20134 7 H% 34 %% 134 Int ] Lab Med,July 2013, Vol. 34,No. 13 e 1637 -
U A R TR I S e R g — iR 8 Tﬂ—%ﬁgﬂf‘_ (2] Mz WL, /N5 B 0. s 7 20 M 78 5 1 BF 58 b g L AT LT . 2B 9

ARG A G W ORI R OO T - 4 ) S R SR PAR IR 2011.4:552-558.

TR 0 G g3 T A E T RO A K AL }/\kgm%%&;ﬁbm (3] ABETI . AgKH0. AL 55 17 Ak B 1 20 12 40 v 1 5] 98 o 20 B s

IEN-y 46" I S S B o R T SRR AR 5 15 KR A e p03 LI RIS 20000

58 200 O T2 40 75 05 60 25 5 T 508 28 9600 o i 40 (2120 120 ,

i 46 9 B P E‘Ji?@“mzi P b RIFN-y 5 7 7 2 2% 1k [4] K.ubota K. Innate IF'N-gamma production by subsets of nfﬁtural

R killer cells, natural killer T cells and gammadelta T cells in re-

Xk F 2 i e 40 i TEN-y A8 st e 28 A9 A S F 58+ 4 i B2 sponse to dying bacterial-infected macrophages[ J]. Scand J Immu-
I 95 R 2B AR 5 0 P A AR L IR G AR AR L Al 92 nol.2011. 71(3) :199-209.

T 7 R AR 30 S R AR A A R B R R A [5] Pillai S,Mattoo H,Cariappa A. B cells and autoimmunity[ J]. Curr

MR R N A 2 B R ST )T I R e Opin Immunol,2011,23(6) ;721-731.

I B W iR B A SR A AT . JC I8 S X b R DA A e A Y ie [6] Harris DP, Haynes L, Sayles PC, et al. Reciprocal regulation of

SR AT B Y S 3 5m 10  gy Oy X L s R RN RE TG R R LM polarized cytokine production by effector B and T cells[ J]. Nat

A WIFN-y oAU % 4235 4R P Bt 0 F — 4 16 30 52 B Immunol . 2000.1(6) ;175152

YR 2 iR T8 W 3l 2k TRN-y SR 10 T 5 45 44 B 06 100 0 3 S et [7] Schroder KP, Hertzog J,Ravasi T,et al. Interferon-gamma: an o-

T 4L 75 B R S 0 5 M A R 2 A A [ B e verview of signals, mechanisms and functions[ J]. J Leukoc Biol,

A BISISS AN b AR A L R0 i A 20T 10 150

Je B Tk pAdEasy-1 5 e A BI5183 R A 4 7 o 7 i 28 [8] Schreiber RD,Old LJ,Smyth MJ. Cancer immunoediting: integra-

e ting immunity’s roles in cancer suppression and promotion[]J].

W& AT pAdEasy-1 (19 BIS183 B 5 Pme | RAEM I T 12 Science,2011,331(6024) ; 1565-1570

WK ASH pAdEasy-1 [ BJ5183 32 5 v ik B T 5 e [9] Dunn GP,Bruce AT,lkeda H,et al. Cancer immunoediting;: from

R TR A1 B A7 (e B o8 52 5 6 599 1 A0 TR v DR D T AL R0 K immunosurveillance to tumor escape[ J ]. Nat Immunol, 2002, 3

MR, AR B 5 A0 R o B0 A R R T LA (11):991-998.

055 10 27 5 Ak 70 U He 28 L VL v RH 8 p53 TR A1 B R IR [10] Dunn GP,Ikeda H,Bruce AT,et al. Interferon-gamma and cancer

ik, AR qi’f pAdEasy-1 #k # 5% I & 1k 85 1k 2= b A immunoediting[ ] ]. Immunol Res,2005,32(1/3) ;231-245.

BJ5183 Ji& 52 #&, 1M 2k ¥ ) pAdTrack-CMV-hIFN-y %k A [11] Dunn GP, Koebel CM, Schreiber RD. Interferons, immunity and

BJ5183-pAdEasy-1 3% Fi i J& v 5 £k 1, F L 2% 5 % i )2 cancer immunoediting[ J]. Nat Rev Immunol, 2006, 6 (11): 836-

FF XS 47 {5 g 5 3 L i e A A R 818.

[12] Tkeda HL,Old J.Schreiber RD. The roles of IFN gamma in pro-

S Z ik tection against tumor development and cancer immunoediting[ J].

[1] Luo JZ,Deng L,Luo X,et al. A protocol for rapid generation of Cytokine Growth Factor Rev.2002.13(2):95-109.
recombinant adenoviruses using the AdEasy system[]]. Nat Pro- N
toc,2007,2(5) ;1236-1247. Gt H A, 201212010

CEHES 1634 5D 2543.

AW T NGAL | 4] B A% % 1% 216 pcDNAS. [5] Prabhu A,Sujatha DI, Ninan B,et al. Neutrophil gelatinase asso-
1/His A-NGAL , % B 3o 0 5 30F 52 T6 3% J5 4 4 HEK293T 48 ciated lipocalin as a biomarker for acute kidney injury in patients
J i F Western blot 1 ELISA J7 1 % 5 3% 72 ) k47 % 2 16 undergoing coronary artery bypass grafting with cardiopulmonary
W pcDNAS3. 1/His A-NGAL fE#% 7 HEK293T 41 b % i B - f‘”’“s g];\ Ann V;SCDéurzi:201(>ly2j\<4> :513.5[531i o

. - o et e . - somes E, Antunes R,Dias C,et al. Acute kidney injury in severe

ATELSy i SIS L 2H§]ﬂ@i‘iﬁﬁﬂ£:@,j§ Torud B trauma assessed by RIFLE criteria: a common feature without

AR gy i — BT NGAL ﬁél#}%jﬁé+ﬁ3‘é%{§%‘ﬁj{ﬂﬂﬁ implications on mortality? [J]. Scand J Trauma Resusc Emerg

IRBUE TR Med.2010,18(1) :1-6.

5237 [7] Andrikos E, Tseke P,Balafa O,et al. Epidemiology of acute renal

failure in ICUs; a multi-center prospective study[ J]. Blood Purif,

[1] Kjeldsen L, Johnsen AH, Sengel H,et al. Isolation and Primary 2009,28(3): 239-244.

Structure of NGAL, a Novel Protein Associated with Human [8] Paragas N.Qiu A,Zhang Q.et al. The Ngal reporter mouse de-

Neutrophil Gelatinase [J]. Biol Chem, 1993, 268 (14): 10425- tects the response of the kidney to injury in real time[J]. Nat

10432. Med.2011,17(2) :216-223.

[2] Mori K,Lee HT,Rapoport D, et al. Endocytic delivery of lipoca- [9] Mishra J,Dent C, Tarabishi R.et al. Neutrophil gelatinase associ-
linsiderophore iron complex rescues the kidney from ischemia ated lipocalin (NGAL) as a biomarker for acute renal injury after
reperfusion injury[J].J Clin Invest,2005,115(3) : 610-621. cardiac surgery[J]. Lancet,2005,365(9466):1231-1238.

[3] Xu SY,Pauksen K, Venge P,et al. Serum measurements of hu- [10] Fricker LD, Gelman JS, Castro LM,et al. Peptidomic analysis of

man neutrophil lipocalin (HNL) discriminate between acute bac-
terial and viral infections[ J]. Scand J Clin Lab Invest, 1995, 55
(2): 125-131.

[4] Mishra J,Ma Q,Prada A,et al. Identification of neutrophil gelati-
nase associated lipocalin as a novel early urinary biomarker for is-

chemic renal injury[J]. J] Am Soc Nephrol, 2003, 14 (10); 2534~

HEK293T cells:
intracellular peptides[ J]. J Proteome Res, 2012, 11 (3);
1990.

effect of the proteasome inhibitor epoxomicin on
1981-

(e 1 . 2012-12-08)





