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Construction, expression and purification of a prokaryotic expression plasmid carrying

pulmonary surfactant protein C
Wang Jing, Du Jiang, Zhou Xi-zhong, Liu Ru, Shen Wei, Wang Bin

Abstract

BACKGROUND: Studies have suggested that gene defection leads to the structural change of pulmonary surfactant protein C
(SP-C). Early detection of pulmonary surfactants is of great significance for prediction of occurrence of lung diseases.
OBJECTIVE: To clone human pulmonary SP-C, to construct an prokaryotic expression vector PET28a/SP-C, and to obtain
purified SP-C.

METHODS: The total RNA of normal lung tissue was extracted, and SP-C cDNA was then obtained by reverse
transcription-polymerase chain reaction. The purified product of SP-C cDNA was then inserted into PMD-18T vector to obtain
recombinant PMD-18T/SP-C. The recombinant plasmid PMD-18T/SP-C was cut by restriction enzymes Bam H 1 /Hind Il and
then purified to become SP-C cDNA with viscous ends, as was PET28a to become a linear plasmid fragment with the same
viscous ends as SP-C cDNA. The SP-C cDNA was combined with the PET-28a that had been cut by the enzymes to construct
the recombinant plasmid PET-28a/SP-C. The correct PET-28a/SP-C was transformed into BL21 to induce expression.
RESULTS AND CONCLUSION: Two bands were detected at 5 000-7 500 bp and 250-1 000 bp after SP-C cDNA and its
recombinant plasmid were identified after Bam H I and Hind III double digestion. The fragment length of the inserted gene was
597 bp, in consistence with the SP-C cDNA sequence announced by GeneBank. Western-blot analysis showed that the purified
SP-C protein had a new band with the expected size at a relative molecular mass of about 27 000. These findings indicate that
human SP-C cDNA can be correctly cloned into the PET-28a, with construction of the recombinant plasmid PET-28a/SP-C, and
SP-C protein may be expressed in BL21.

Wang J, Du J, Zhou XZ, Liu R, Shen W, Wang B. Construction, expression and purification of a prokaryotic expression plasmid
carrying pulmonary surfactant protein C. Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(15): 2699-2703.
[http://www.crter.cn http://en.zglckf.com]

mE

B WFTUIR N2 T 5 P4 S0 2 1 5 PR e 8P S S50 2 T T P A0 0 B 1 (Y 5 A R AP A o e SO W il R T i P42 o 11 % B
o -SRI il s R 1) R A R LR

BB 70 R A S T F A 5% B (4 C(surfactant associated protein C, SP-C)JE[A, #y72t J5ii% £ ik 3k PET-28a/SP-C,
Ft4lifk SP-C 11,

F5iE: PRHUE A AB41215 RNA, RT-PCR AR 345 SP-C cDNA JF%1, 2ifb)5 1) SP-C L P4 A % b ) # & PMD-18T,
5.3 8 4 foki PMD-18T-SP-C, 20 ikieid Bam H 1 Al Hind TG 5 2l 4 [0 75 21 2 A7 B v 2R3 1) SP-C cDNA, #%
Jivki PET-28a [RIFEG S UMY 5 alib Bl /53] 5 SP-C cDNA BATHH RGP A Fokh 1 By, % B FidE Rk SP-C
cDNA 5 PET-28a 5 4% 5 5 2 4 itk PET-28a/SP-C. AR )5 #%  IE#iIY) PET-28a/SP-C H 4] Jiikifk A\ BL21 hif
TRk,

RS WY E FALETRT S FAIE Sy 14 1) SP-C cDNA A L E 41 Foki4id Bam H I F1 Hind I AGY) %58 5, 1
5 000~7 500 bp 1 250~1 000 bp A nlKrIl £ 2 4545 . AZTFIRF 5P 45 FAE s, Fobi i NJEHK 597 bp, —JFIK
FAELE, 5 GeneBank H1 AN SP-C cDNA J¥ 57T . Western-blot &l 45 3R B, 4lifk)5 1) SP-C & A7EAN 41
JREZ) 27 000 AR I 1 OB A, STUHIRN—8, SRR, SRR N SP-C K I A\ & ki PET-28a
o, Mg T PET-28a/SP-C BTk, 4IRS0 4 BL21 J5 1] LLFRIA SP-C 1.

KEEIR: MRITEHEYIAICEN C; FURRERA: ok ik AL
#ERGE; . SP-Cl: surfactant associated protein C, i [fi i ) i 45 4 &
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BHE RS T-2010-05/2011-027F 7 )7 BERFA %
B e BRYT B B2 ) LA} S 56 25 56 Ao

YR

EERHAL: HHRG 7 P BLA B 8 BRI B i S
ft o AR AR N BRI 5] [ 45 Bk 1t By 7 LA 22
MY, AE S R S Ty R R 15 Rk g, A
SR vl B,

EERFIRILE:

B RAL RS iR

& RNA $2HGR 7 TRIzol
FRGIPE AN DR T, DNA EHM X
PMD18-T #i4A

RT-PCR X7l&

Taq /i, RNase A,

SP-C Mt A—HiLF PR =ht, 5-
R -4 G -3 | W 35 19l /2 / DY 5 &

26 [ Invitrogen 2 7

TaKaRa /» #]
NEB A=W %H 2 7

(BCIP/NBT)
JEA) fal ) S FEYBARAG AR
HHEF K Boehringer Mannheim 2]

DNA [T G . ok BG4
HIS-tag Fik Fai bt &
(QlAexpressionist™)
PET28a ik, KJtti
BL21condonplus [Rosseta],

Omega 2 H|

Qiagen A 7]

ik

FiZA L0 S RNASRER: Ui T A G829 o o) Pl 0 M
L, FTRIZONESEHUERNA, 555 B B 12 v vik A%
RNA) & 5 4%

SP-CEES|¥&it 5& M 5RT-PCRRE: $%RT-PCR
WA U D B R . 19 5% GeneBank T AR A
SP-C mRNAF%1/(NM 003018.3), HI4> T LWt
Primer Premier 5.0 % i 51 % . &K 88 5 #% 3 18 ki
PET28a i V)17 5 3% K SP-C mRNAJT 41 B V)47 A5
SNTEE, RS R s ABam H T #EDI4A75(5
GGATCC 3')fiIHind HIEGEIL 455" AAGCTT 3') K {4
PEBIL . SP-C Lii5141: 5 ATG GAT GTG GGC AGC
AAAG 3'; T35 CCACTGACC CTG CTC ACC
35 I /N620 bp. 514 H 3 ElInvitrogen 23 ] 4
B I BUIRRERER d ik Oy R alifh e & .

SP-CIRT [ Wi 4:f}: 37 C 15 min, 85 C 5's,
42 °C 60 min, 95 C 5 min, 4 C 5 min. PCRK N4
f: RN 94 °C 5min, 94 °C 30s, 55 °C 30s,
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72 °C 120's, 30MEIR, 72 CHEMHT min, 4 CLRAE.
FE AR AL B R I Sl Ak IR AR e A

T-ATERE: I3 pL&d i Bl aith i) H R, 4%
PMD18-T# A& U B BT TR A e e . VAR R
B 2 PR3 MAISP-C cDNA 3 uL. PMD18-T#;
A1 L, B 77K1 LXK Solution 5 yLiE#A, 16 Cidk
. FAh RS KA RDHSaF, InA800 uLtht
AR PILBIR AR TR 5572 h, TS0 pLyRAi T4 = (In
AX-Gal, IPTG, Amp), 37 Citris3:e.

BAERRMIZM S NEY: HICH T 2P FR B Rk
AT, 150 pg/l AmplfLBIR AR FEdE i
776 ho M3 mLId REEFEMI B, 25.0:8 000 r/min, 5.0
30 s, 3 bl R, FRRUTOR BEIBORA ) S U 1
PEEUTORE, 05, IR IR S 44 PMD-18T/SP-C,
—20 CARA7%5 ] o BX50 uLE 4 ik i il Bam H 1 AlHind
TR DAL E (55 D5y A7 24 F 0 K iy B U e EA T B
BEEEI VKoM SRR DSR4 R DNADRE [ ) & it
150 BRI U 5 14 E R B

PET-28a/SP-C R # R iA K RIME : 4 KL kL
PET-28aii AT [ FE XU D) I R B V1= 4. 31 pLisgv)
Ja IPET28aM13 pLlgd) Ja ity H &N, Al 2T, DNA
HER22 CRAER:. EEG MR R K
FFEBL21EZ A H T, InA800 uLcHik ZHILBW
PRREFRIEE R FR2 h, 50 pLipt (5 Kana) 5, 37 Cilk
WREFE . TG A 2RI B 7% 15 mL7750 ug/L Amp
ILBWA R Fe b 15 956 h, AT ORI EL 5 XU 1) %
S, M5 N PHMEE AL TR IR FE R A R, W A
fir4 NPET-28a/SP-C.

SP-CHyE#ZFIE RN . PET-28a/SP-CH{LBL214
M. 43 5K ki PET28a L pET28a/SP-C 4% 1k E.coli
M15 [pREP4]H, 37 CHiFRA . HigfRik H L% £z
TLBREFEHES, 37 CHiFE2 hm, W3 mLE W, MG
WAE Asoo nms  FECER RARAE N 5 S 2L FT 0 L, R
ER P I IPTGE A E1 mmol/L, IPTG%ES$1~5 h
Jeis AR TR A . R P4 15% 58 TN s ISR e g e v
WKAMT, J7755 HQlAexpressionist ™ B 1E B HET .

ER4fk & Western blotteMISP-CERMKIA: 15T
FIE W e B A 4 0k PET28a/SP-C 1) 3 A Wi bk
B 1200 mLIGRFRIELB ROk mRIA, FrRikEA
K HINI-NTA Slurry (agrose) J7iE#E{T4li4k. 43 5% it
¥ PET28a 5 pET28a/SP-C # {k. E.coli M15 [pREP4]
W, 37 CHiIFERI . WH A% LB 73k,
37 CHiFE2 hJd, W3 mLEH, MEIRIE Asoo nms  IT
WA AARAE 5 S RIS AT IR, JER W ISR N
FEBRACE LB B E 1 mmol/L, 551~5 hig, 4
AR T AR . 2R IE 72 1 15% 58 DA 4 I Mg 2 Jse v vk 4
Bt o 5 5 R IA ) 5 ¥ 5 A E 41 ki PET28a/SP-C )3
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KRR RN 200 mL LB fi KRk, KEEAM
Ni-NTA Slurry (agrose) #4raifb. WEHHMWEAM

240 1 24 TR (AL I ) RO (1 DR W Pl Y (24 )

17SDS-PAGEH I .

I 44k J5 1 A WCE 10 Lk 47T SDS-PAGE 43
B, HWIKEFED . A RPTASP-C—Hi(1 : 500), 4 C
W . TBSTLEM UL 5 N NIk E i B Wb 10 1K 2 BT
fllgG (1 : 500), VLM G,

FEWMERIBIR: R ABGHE SV % e 45
W, FH KRR D) % e 45 5 N Western-blot % i
gEH,

2 H#R

2.1 SP-C cDNA#PCRY 3§ R &40 #5 6 Bl tn % 2 4
£ LHEA1,

bp

<+— 1000

<4— 250

Marker: DL15 000; 1: PCR amplification product of SP-C gene
a: Augmenter of surfactant protein C (SP-C) gene amplification by PCR

M 12 3 4M bp

5000
<4—2500

<+— 1000

<4+— 250

M: Marker DL15 000; 1. pET28a/SP-A; 2: pET28a/SP-C (Bam H [ and
Hind III); 3: Pet28/SP-C; 4: Pet28/SP-C (Bam H [ and Hind III)

b: Identification of the recombinant pET28a/SP-C by double
enzymatic digestion

Figure 1 Surfactant protein C (SP-C) amplification and
identification of the recombinant pET28a /SP-C by
enzymatic digestion

Kl 1 SP-C DY 3 A 21 Sk i) %52

I JG AT 2% 35 15 Bl 5 g W ik 43 il [ml e SP-C v Bt &
PET-28a%k 'k v Bt, SRJG¥s4i7 A 24 Fh K i 1 SP-C XU
B % R PET28ar, 4= M) ALE. coli M15 [pPREP4]
i, EgeidBam H 1 filHind TIXUEFI % &, 745 000~
7 500 bp#1250~1 000 bpihf3F|24 41, 5k
PET28a(5 300 bp)HISP-C(597 bp)tH# &, W.El1b.
2.2 PET28a/SP-Cty4z ¥ BF 5| MZ 4% FPHIE ok
HEATAlAL, 1% 5 Invitrogen 23 7] SR FSUBE AU BE AR g 2% 119233k
AT, WFPEs S AR R AEAT L o 0BT SE TR
Hi AFER K597 bp, —FFidEAESE, L GeneBank
AR ASP-C cDNAJFAIARSRF, Wil a3k
SP-CH: Nk e b 2 PET28a ki, W2,

VKRR ARARAN SRR AR A LARY ] vy ' (RN

Figure 2 Surfactant protein C sequencing by dideoxy chain
termination method
B2 UM ERURE R i 2% 1355 SP-C 113 43 3l F 45

23 FTERAOHREGUMLER

W.K3a, b,

PLERNAZ I s 3 55 159 2 IFIcDNA g B, 28 1F X
B PCRIG, 172%5iiEbE R ik, SP-C cDNAT]
ULy 241620 bp i & . WKl 1a. G E ¥
PMD-18T/SP-CHIPET-28aiBam H I FiHind T

ISSN 1673-8225 CN 21-1581/R  CODEN: ZLKHAH

44 300 — P —
—

= e
29000 — _—

14300 —P> W—
M: Marker; 1: negative control (PET-28a blank plasmid); 2, 3:
PET-28a/SP-A; 4: PET-28a/SP-C

a: Fusion protein expression of pET28a/SP-C induced by
isopropyl-thiogalactopyranoside; Sodium dodecyl sulfate polyacrylamide
gel electrophoresis of fusion protein beforepurification

M, M 1 2

66400 —p

44300 —p

29000 —p —

14300 —p —

M: Marker; 1: PET28a/SP-A; 2: PET28a/SP-C

b: Sodium dodecyl sulfate polyacrylamide gel electrophoresis of fusion
protein after purification

Figure 3 Fusion protein expression of PET28a/SP-C induced
by isopropyl-thiogalactopyranoside

3 SRR T 5 31k PET28a/SP-C i A 81 A
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53 5 B 5t ki PET28a &5 pET28a/SP-C %% 1k E.coli
M15 [pREP4] 1, 37 CHiFRid . K H L% TLB
Rrgpdkrp, 37 CHiFE2h)a, W3 mLwEw, MamiE
Asoo nmi IR BRAARAE N 15 S RIS T IR, LR
FINAIPTGE & E1 mmol/L, IPTGES1~5h)G, 7
SSCEE T A . 2R TA P24 T 15% 58 TR s Ik M vt e W ik 43
BT o 15 FRIE BN 5 ¥ & A1 4 ik PET28a/SP-C I 3%
KRR T200 mL LB i KB RIA, Rk E AN
Ni-NTA Slurry (agrose) #A74ifk. & HIME AT
0 B LA T R (A ) RO AR T DR R R MO (AL )5 )
17SDS-PAGERM, A WL 4li4k Ji5 (1 F ik B ZE AR X 40 T
JEZ)27 0004k I — 4B A= 45, 5 TUR IR /h—
S

Western blot4) 8 B /xSP-CH Ak b —4%45, &
B4ty B AEBL21 W PET-28a/SP-CA3 2 n] ik %
ik, HHMEAEREE RS IR E. K4,

1 2 3 4 M,
- <4— 33000
- <4— 28000

1, 2: surfactant protein A; 3, 4: surfactant protein C

Figure 4 Western blot analysis of fusion protein expression
4 SRNG5S 5 PET28a/SP-C fil& & 1111
ik

3 Wit

JIFS 2 T 475 1 0 3 sk I 2 v v P ) o 1 A 3
IR 5K g, SN, HERF /Mt AR
SIRRGE, B IS TR R I 4 T e 4
FiSP(A, B, CHID)+H'SP-BFISP-C/T#&E M, HIj
RESEARRERENG 70 79 5, AR M BRI P10 S T e
NS, SNy RRE Y, RemIR R A
(e m s 1N, (HESP-CIfZl 4l & i b, KR
A7 AE RAE . A BF A R A% 41 HilpGEX 2T/ BL21(DE3)
JRINFIE H e SPATR AT , S RIS HAR
U1 S B LTS SR P 431 AR A2 R R M 2 EE TR
Wi, FRIAMHR Y TS F1C, Western blotsL 5 ik B
%SP-C i [ n] 5 e E Pk 45 & R AR BRI RN .

FAAHMERNWITEG 2 M, Hhz g
RT-PCRJ% % 3k 75 F (1% K cDNAF Bt ', R ix Fh 7
PRRE AT DASRAG R e dE A S 41, 1 FLA BERIA
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W H B, RSN A b ik, SP-C cDNA
FAXS 43 F AR /N, 2448 AN FE DR 5 H e/ i 1
AR IR RIER L o R ARSI 56 Hh 16 T SP-CHE 4 H 5
R, R oo b B Rk BRI R, R HESP-A,
SP-BFISP-D 5% F ik B 59 i T il

KA ERIE RGN, 5k AEFHKE AT
Yo, SEIGR I H I EAZ R IA AR TR PET-28a, A1)
Nt AT HishRAS . Bt il JEFE N K T7 )3 8 FAR %8741 78
Cui B A Hishr 2741, M 1) e 1 RIS X 38 1 T7
RNAZ &8 3 ) 1751 . pET-28a%k /A i ZEBL21(DE3),
Rosstea FIA B bk o s Rk fil s A Hiskr 2 1 B 1,
it His-Tag fig 15 Ni** i 4= 8525 15 1 ) J50 80 0] b o 2 (1
fralif, At T AT NI AR B, O Ha
o T BERER V5 G

e IR ARIE RS, KW EA e i
Fl2EE o, AR, AR, & H A iz
flik ik R0, R RIA RS B R AN RSN ik
IRV T TR PR Je A i, A K P 8 0 11 B 1 i
AR ST B 7= A AR R R o ARSI 25 1)
SP-CH FE N U S 2h W, it %% 2 ) i A if
TEPUARAN A B AP & bR

S NI R £ SP-C 1A IR i R ik #idk,  JF HAE )%
i PN BE SRR IASP-CEH . F— Kl % SP-CHL g
BEpUAR, dIBaRFIEE, VIR 5 SP-CHk IR IA 5
W BT B R SR A T

Bt At EAKF BRI E R MM X
BT
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C(SP-C)A B, ###Rizkik# ik PET-28a/SP-C, 42|
#iftay SP-C &4 .

REZ 8 SRIEE, RAMKIZARR, RAMET
A SP-C RAZ&K#H I PET-28a/SP-C, FHaefeihsb kit
SP-C. ¥ SP-C £ & &3k tm itk g 1 2 B3Rk 97
AR ) &g AR s A ah,
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