5517 4 B RIUH & Vol.17 Nod
2015 4F 4 A Chin J Contemp Pediatr Apr. 2015

doi: 10.7499/j.issn.1008-8830.2015.04.021

i - sewise
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I4RM FHR OMHAR RS KIF ARR

(B2l K FEFIRS— R ERH A LA/
RELSERMXEAKFHREL LR TR TAEARHE, O HL 710061 )

[(WE] BM BT ESHE JLPENE 8 28 A IE A & 1Y ABCA3 FE I 2825 14K ¢.875A>T (p.E292V )
1 e.2169G>A (pM7231) L H LD IR AR Jride, IS AR Al de (AS49 ) 20 otk b i ¢35,
FiE  NAHESEM PCR A ABCA3 FEP RIS 450k E292V Fil M7231, iz HIBR il 4 il U % 4 S e ARy
PG AS R G 0 5 R A, (i FHIB B A Lipofectamine 2000 B4 8 AR AR I 55 L ) A549 4tk , fdi
PRSNGSRSO BB F MG YACR, FIHBOCI R B MW E A T RA TN . &R WERNMW
ANGEARIR E292V I M7231 2200573 HIESE ABCA3 JE[H cDNA 45 875 fififide A 28K T % 2169 (L G 484 A,
T FHYL AS49 ANf)E, WPAE AR AR RIIL R () B (1 LAl AR AR N D ik . 4538 AT ABCA3 2L
BP0 [ A R SR e R kR, IREIAE AS49 Ak, RS LLstiinft 1 4.
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Site-directed mutagenesis and protein expression of ABCA3 gene in A549 cells

WANG Juan-Juan, LI Yuan, CHEN Chun-Yan, HU Pei-Jing, GENG Li-Meng, ZHOU Xi-Hui. Department of
Neonatology, First Affiliated Hospital, Medical College of Xi'an Jiaotong University, Xi'an 710061, China (Zhou X-H,
Email: zhouxih@163.com)

Abstract: Objective To study the protocol of construction of the mutation E292V and M7231 of hABCA3 gene
associated with neonatal respiratory distress syndrome, as well as their eukaryotic green fluorescent protein expression
rectors, and to examine the expression of mutation proteins in human lung carcinoma epithelial cells (A549). Methods
Site-directed mutagenesis method based on overlap extension PCR was used to introduce mutations in the two sites
which were E292V and M7231 in the ABCA3. The PCR fragments were subcloned to PEGFP-C2 vectors to construct
the eukaryotic green fluorescent protein expression rectors. A549 cells were transiently transfected with the recombinants
using Lipofectamine 2000 and the transfection efficiency was confirmed through GFP signal. The expression and location
of recombinants were detected by FV1000 laser scanning microscope. Results  Direct sequence analysis confirmed
an A to T transition at position 875 in E292V and a G to A transition at position 2169 in M7231. Recombinants were
transfected to A549 cells and both wild type and mutant ABCA3 proteins were expressed in the cytoplasm. Conclusions
The eukaryotic green fluorescent protein expression rectors of wild type and mutant ABCA3 gene were constructed and
they were successfully expressed in A549 cells. This experiment provides a basis for subsequent research.

[Chin J Contemp Pediatr, 2015, 17(4): 395-399]
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A JLIE B 30 25 A 1iE (neonatal respiratory NGE5 ¥ e B A E, 2 W F5 =)L, IGIR
distress syndrome, NRDS ) S FRfii i BH 5, & IR FEATVE VT R 25 B AE 4, 2™ T JE
FHiZRAEEMEYR (pulmonary surfactant, PS ) Hit= WA LA AR LA E . BRASCH 2 PS il

[ ik HIH ] 2014-09-05; [ %32 H I | 2014-10-10
[JEemiH ] E%AARR2ERES (81100456)
[fEHEfIA ] BiRE, &, Wi,
LM | BB, 4, FATE,
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SR FENZE, HRIER A28 A RiE
JUt 4 % A BOEE NRDS,, 53T B 8k 2 i AF 5%
UESE ABCA3 [R5k f 1T 5 | A2 19 PS 2 A 2 B pE vk
NRDS ()— A EEEHHRHR K . e KLY
NRDS fHCHY ABCA3 4%, B TA[A]) ABCA3 %
ST S A [ IR AR S ABCA3 25 IR ShfE, 1 H.
HXF P & SR UG (s i A e 25 5, LA
FE AN TF) G 1A 1 Ty Bl S X 9 9 A e R U1 1) 5%
M SCE R, M AR R ) B R Bk Ak, #E T
SR A5 FE PR 3K 1) 40 AR A 0F 5% 5 AR (R T RE 1 —
FREE S, [FIA AT DAFE el it A T2t oe
FARAIRI TR ARG . AW ERE T ABCA3 3
ER] f4 19 Al S 58788 £292V 1 M7231 9T X 42,
FAEE £292V F M7231 PN 28 AR A 1) B Bk 4R
FEAE AR AR (A549 ) dHfkkhiEfT 3Rk,
PLIBISA NRDS A G KL R Ty RE A 90 2 37 240 A5 1
I I RZK SR NRDS B & HIL I 24 5 Ll
1 #RtER*®
1.1
J5i ki PEGFP-C2 H1 B Ff E.coliDHS o F 4% 5K
R, BRZANME AT A TP ATTX
I, B B T EA B, DNA T i E A
T 35 5E M EcoRIL Sall il T4 DNA % 5 i}
W4 F Fermantas 2 /) ( 37 P %8 ) o Ok Al 32 58 5
& JE OMEGA 22 /) (TR ED) =8, B &
W T TAKARA A H) ( HA) o A549 4 itk 4 T
LB 55 IR A W B R A7 BN . DMEM 41 i 15 5%
SRS 3 (FBS) I FUT 28 AW R A .
Lipofectamine 2000 4§ Invitrogen 2y 7] ( [ )
1.2 5|¥igit

M4 S LB PCR 2 sSOB S HOR I R, f
MERABNETER R 4 %519, W& REI A%
TR GIY, BACRAMUGE . mgiy, Al
ABRFIVEBEIA 5 EcoRI A1 Sall, PRI %40k
T 6451W, AT, E292V RAFHIARIE S 9): F:
5'-GAAGGAAAGGAGGCTGAAGGTGTACATGCGC-
ATGATGGGGCTCAGCAGCTGGCT-3', R: 5'-CCC-
CATCATGCGCATGTACACCTTCAGCCTCCTTTCCT-
TCTCCTGCACGACAG-3'; M7231 ZRAR4ARITE )«
F: 5-TGCTGACCACCCACTTCATAGACGAGGCT-

GACCTGCTGGGAGACCGCATCGC-3', R: 5'-AGC-
AGGTCAGCCTCGTCTATGAAGTGGGTGGTCAG-
CACGATGGTGCGGTCACTT-3'; Al ¥ 51 4. £
5'-GACTCAGATCTCGAGCTCAAGCTTCGAATTCA-
TGGCTGTGCTCAGGCAGC-3', 1: 5'-CGGTGGAT-
CCCGGGCCCGCGGTACCGTCGACTCATCGCCCCT-
CCTCTGCG-3',
1.3 EELM PCRESFTRIMNFLE

P — AN GREAR i T BEIEAT 3 IR PCR R
HAELAMUIE RS9 f 584 M54 RAEN L
TSI, LLE A E SR TR peDNA3.1-ABCA3
REEMRGHEAT PCR 3G, 473G 58748 (6 55 S L3I DNA
JP5, [RBT LA AR IE [0 514 F 5 4M s 151 4
J LU T PCR Y748, PG AR G S R
JiF DNA J¥41 ., PCR 749 I BEWHEE S L UK 73 25
B TSGR G mi, 43 513R4S DNA Bt 1 Fil DNA
R B2, 25 3 IR PCR KW LAZRAS ) DNA Fr B 1 Al
DNA F Bt 2 M, LIAMIIE . K519 £ F0 e R
R WS 1 TG, A5 B8 2848 W ABCA3
FEHFF . XERAS T I alif, IR
14 ZERZARFEERREHIENLE

JH EcoRI F1 Sall 43 3| XUl V) 24k 1) H 1 i Bt
LA EHAR PEGFP-C2, [N 454l H 1) F B
1 PEGFP-C2 AR K R Bt, FH TADNA % £k
HAHz, WA & FIREEERMN LB BT s .
14h )5, PREUAEH, SRR, fREBUTRL, 3
BT e R Uk S BRI B D 4, SR R B 2 3
R % LA T
1.5 BHERELEEE

A549 4 FH =k DMEM (25 10%FBS ) B335,
BEYLHT 1 d oK AS49 20 DA Y A 5% B R 22 6 fL
W, FRANIIAE] 80%~90% 4. F 250 uL Opti-
MEM 7 B¢ 4 ug i ki DNA, %2R 4, B 10l
Lipofectamine 2000 J] 250 pL Opti-MEM Fi B IR 4
I E 5 min; FF Lipofectamine 2000 1E-5 ¥ A
JUk DNA HHiRA, EIRME 20 min; K 6 fLAH
(85 322 L) 2 mL Opti-MEM BUft, #1 Lipofectamine
2000 FIBTRL DNA BTSN 6 fLk H  F25iR )
TFE 6 h R IR, TG 48 h WAL YL IE L .

T WS A R TR AN P 1 2R IR RN E A
W A549 i H2 T T 50 20 0 2 R A 3 Y 5 B
b, ¥4 48 h 5, F2 DMEM, PBS ¥t 3 i, 4%
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Z B EEE 20 min, PBS ¥k 3 ¥k, H DIPA L8,
B R T A I, HRHME R, R5
RO IR AR B s RS R A I 228 FE AT

PKIE 3 2 5000 bp DNA ladder, B: #4857 i M7231 [T} 2 X PCR %5

Tt—3%k., Hth ABCA3-E292V 4T 2 ¥k PCR ¥ 4
DNA F Bt 1 Fl1 DNA F B 2 594K B 43 51l h 925 bp
F14292 bp, P HEF=HI2 1% B lEHHEE I FL K 7w
WA 1A; ABCA3-M7231 BT 2 YK PCR 9" 1 DNA
J Bt 1R DNA F Bz 2 19 K B2 43 01l R 2217 bp il
2997 bp, ¥ HEFEHIZE 19 BRI UEE I HL Ik s A
Kl 1B, % 3K PCR Y Bt KE R 5177 bp, ¥
HP=12 0.5% SN HEE I R vk o anEl 1C.

bp
5000
3000

2000
1500

1000
750

500

250
100

A WIFEEZRAR H E292V (WET 2 K PCR 4559 ¥kiE 1 8 DNA B | (IR P78 ) |, ¥k

. JKiE 1 5 DNA

B (URYHE) , VKkifi 225 DNA Fr Bt 2 (FA &35 ) , kil 3 25 5000 bp DNA ladder. C: ki 1 24 E292V (9% 3 X PCR

2 H#R
21 TERBFLTHER
HE LA PCR W A R BeR B e 25 R 51k
bp
5000
3000
2000
1500
1000
750
500
250
100
A B
B 1 PCR¥i&HEHERE
2 DNA FE 2 (Fhe ¥ 8)
S5, VKIE 2 Ry M7231 1955 3 I PCRZ55E, Y124 e 7H%, VKiE 3 2y 10000 bp DNA ladder.
22 FEWAREBEMELER

Fay A 28 A0 7 H A0 3 R 0 20 (0 e e R ak 2k A
K/ 9.8 kb ] EcoRI il Sall XF 5 H 13 119
RO TOCERMR ATV S 52, 2 0.5% Bilg
BHEERC VK BRI 2, RIS TR E R 4.7 kb (2%
R B ) fiTs1 kb ( RN A BHEE ) BIW
FA , PRSI ARAS & H R R R4 7.
X} HE A G A ORI FARSEATIN Y, R )3k
15 TP s aes , HIEAF 913 Joek 2z, WA 3,
23 FHLARHLELETELER

&4 B ¥ R ik # K PEGFP-C2-E292V Fil
PEGFP-C2-M7231 %% 4k A549 40 i85, KiFF 48 h,
NS A AN A B SR R ==
UL E2H 175 AS549 LN RIS, FOVHURTE 40%
itio WL 4.

FEWOE L R A5 W RUEE N WAl G B 1 GFP-
ABCA3 3Rk (K 5) , BF/ERI WT-GFP 45 1 2

BN R AR, T 5€ 78 B ) E292V-GFP Fil M7231-
GFP W DL SR Z UL . AR ZE A L 2R ¢.875A>T
Fl €.2169G>A RAZNT R FATE A549 AN Y RIK i
R, E292V Al M7231 RAF AR T 4 H B

S
ino

1000

B2 BAZBWRWNABENEVIEXLER 1. PECFP-
C2-E292V RYBRGIPERFDIZE R 2. PEGFP-C2-M7231 B BR fil A L)
ZER. 3. 10000 bp DNA ladder,
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B3 &aRTMEANEZREHENF
B: M7231 225K FEl, ABCA3 L[ 2169 MIJ@(:

RAE

A: E292V AN

M A

T, ABCA3 JE[H 875 fufididt A Lo R T
A 1] RS AR A

A B
B4 KAEBRBETUEEL 48N

LROIOEHE FURIRIL T A549 4.

J5 9 A549 ZH i ( x200)
pecDNA3.1-ABCA3, PEGFP-C2-E292V il PEGFP-C2-M7231 JJkr 48 h J5 AUMZELE R, A B R ILAE DO, ¢

D

A~D 43 ) IR AS49 I i AR R B Yy B Y
D K a] b4

A B C
B 5 BAEBREBRBETNEREL 480 FAI AS49 4 ( x1000)  A~C 43It F PEGFP-C2-WT, PEGFP-
C2-F292V il PEGFP-C2-M7231 filli &5 BORLAE AS49 APk, A &P A B & 2 (S BN ERAR, 1 BL C B8 &
BAMPA R Z I, s FEmMEEN, WEIOUREMIZ.

3 i MEBT VAR5 7 2010 RiUAR H, W SRR IS JRPE PS
BT A2 B AT 2RI R 7. ABCA3 JE
ABCA3 IR M 3R T AR M 8340 P48 3009 NRDS 3 W72 H L, X & # G
ML, EAL TS BRI Z/MARE b, Bt E P RBIRACE, B TR AE 2400 A AT AR

2 5 IRPERR RS I A iz, FE A2 MR IE AL
PS [ A BB 2 R PS h 451 i o B2 v k4% L EAE
FH 24, ABCA3 JER Bl vT S8 NRDS AL
]G g T RN BT A LI 3

«/Tl:l

36T s

RT FRARBIRITHS, EIMFREC N
ABCA3 FE[H 28725 S NRDS AL A FITFIAITSE
TFEE X BAR SEAR s B AILT, 7 20 i AKCF- i ik
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ATREAIRY TR M)

ABCA3 B BOMXT R, KA SR AZ AL B
ALt ORI ABCA3 LR A 150 £
Bl AR EFMIETL L, AL L. B
B Y7 A P Agrawal %5 PV % B ABCA3 N
oA AT BE P B AH SCHIE . AN [R5
FORMLHRIATE, PLEY BEIFIT 3 7R £ 2 S0 AL
W I T RE R R 2 A LA K b HC 5 R %) P 5 )
7R g O

Cheong % PIst ABCA3 &K Ay 3 N4 X g8 7%
L101P. N568D H1 G1221S JEATHFoE 45 R Won, &
L B AN g B 92 AR AT DL s ABCA3 25 1 I E £
pmEtiigeeRs R ) il I 1B S ARVl e S - = W i
& s A X WY TR 4- R0
TRRENHT B A BT &, ] LATE AN AR 78 v 2 1
G1221S WYSENE, XA NRDS HIIGIF$ 4t 78y
], Weichert 25 " 7EX} ABCA3 RZAARIBFFE &
RS B 11 AE PRLIT D) A e B8 AT D | A A O Tk
I, KA BE 5 5 B HERR S R Y P 5T I N
OIS T U P R T A G, O P B P M T
RFIHT- &, ATREE M BERTRTT I F-a5 .

M7231 JE A PR AR 1 B A )5 13h SET- /)
NRDS &L & B ABCA3 JLHEE 17 540 74k
SRAE, FEE 723 (AR R /AR
S GEAN T — AT RS B3, TR 7
MESER T Y S RS, HEIERB S E
KA MUAR I 5 AR X B DI RE R AR
R ST % 5 S AE N ER I DI RE R SE N, 7E SC I R
AT A M7231 7% Y ABCA3 JER 44 (0505 5A
AR, X IRR AR A LLE R —
5%. E292V J& 0 28k AR WL ABCA3 JE A Y £
RAR, PLFE 9SNE T, A 292 [V A AR AR
REER, FZRAE A R RE ", ok
FEHAE X ISEA TS o 3 i A A e ) 1
Vg B A 8 R 5 AR U L TR e Y 3 A549 4 AT SR
ik, 51 R T A A 58 AR R B AR 40
W, [HRAZm T HAEMBENIES. 7
S5 S I TP R R M7231 2828 EUR AL R A TR T
FRHE AN BOR AL, e BRAH OC 25 1 78 4H 7K 12
TTOIREL IERESY , DI BIBIRTT A 325
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L ik, AW N HE & G PCR 7444 2
T ABCA3 HERI B PIA s 5848 £292V Fl M7231 Jz H
GRAOTNRIBEIA, [HHAE A549 IR )RS,
R I SRR Y AR A 5 S8 A ABCA3 B FE 40 A
(L RE 22 5 B B Ailt
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