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Expression and polymorphism of surfactant protein B gene + 1 580 in neonatal

respiratory distress syndrome

1,2

Qu Wenwen ', Fan Hanxiao' , Xie Lu', Wang Yu', Wei Wei', Yin Xianuanl’z(lDepaﬂment of Newborns, Affiliated Bayi

Children’ s Hospital, *>Clinic College of Dalian Medical University, General Hospital of Beijing Military Command, Beijing, 100700, China)

[ Abstract | Objective To investigate the types of mutation and genotypic frequency of surfactant pro-
tein B (SP-B) in neonatal respiratory distress syndrome (RDS). Methods Unrelated 40 cases with neonatal
RDS of Han ethnic group in Beijing region in our department from August 2006 to April 2011 were selected as
RDS group, while unrelated 40 other cases of Han ethnic group in same period were selected as control group.
Two groups matched with gestational age. Expression of SP-B in lung cells was tested with immunohistochemical
assay. Expression of SP-B in lung tissue and bronchoalveolar lavage fluid (BALF) was determined with West-
ern blotting. Types of genetic mutations in SP-B + 1 580 locus were screened with polymerase chain reaction
(PCR) and gene sequencing. Results The number of SP-B positive cells were less in RDS group than in con-
trol group(t=10.191,P <0.01). Eight cases in RDS group simultaneously had lower expression level of ma-
ture SP-B in lung tissue and BALF, while 7 cases in the same group had lower level of mature SP-B only in
BALF. Genetic mutations including homozygous and heterozygous mutation existed in SP-B exon 4 of both 2
groups, which located in +1 580 site of SP-B gene. Twenty cases had gene mutation of SP-B in RDS group,
including 12 homozygous mutations with C/C genotypes and 8 heterozygous mutations with C/T genetic types.
Eight cases had gene mutations of SP-B +1 580 in control group including 1 homozygous mutation with C/C

genotype and 7 heterozygous mutations with C/T genotypes. Genotypic frequency of homozygous mutation
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(C/C) of SP-B +1 580 in RDS group was 30.0% while that of heterozygous mutation ( C/T) was 20.0% .
Genotypic frequency of homozygous mutation( C/C) of SP-B +1 580 in control group was 2.5% while that of

heterozygous mutation( C/T) was 1.75% . Genotypic frequency of heterozygous mutation( C/C) in RDS group

had higher level than that in control group ( Chi square =11.114, P <0.01). Conclusion Genetic mutations

including homozygous and heterozygous mutation exist in SP-B gene +1 580 in neonatal RDS, and the homozy-

gous mutation (C/C) at the SP-B + 1 580 site is associated with occurrence of RDS.
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il 22 TS 4 B ( pulmonary surfactant , PS) 42 /1 fili
S TR T P40y Jo 98 R s 6 T 9% P 0 o 8 1 2R Iy 5
Yy, HA BT o3 180 5K T R 2455 I R AR o e i Ji AR
BMYIGE, Z KB AT, ZFE0EH R S
4 i 2 TV PR ) o e = 5 | A B LR R A 2 5 E
(respiratory distress syndrome , RDS) "' ™2 Jifi 32 1 1 14k
Yy AH G2 [ B (surfactant protein B, SP-B) Skt 3 5 /&
HILRDS BHR ARSI > o L H AT R BT JE 5 1
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Jite , G RATS A7 7 “ AN Al G RDS” . EAMHG AT
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& SP-B 7E:#1 42 JL RDS iyt 5 AU BR7E R 11 . 2 48
PEJTTH . BFSE4S SRR W, Il SP-B 4 1 4% /b 5 SP-B
LN LA MEHA RDS 5k, B SP-B i f&
A RIS S RN, A [8) B i B 9 R AR5 i 114 ik
RIZE AR EARTR] . PRI, AR AF 5% 77 2006 4F- 8 H %2011
4 HIa], R H G RE Ak \Western blot ,PCR \DNA ] 7
SRR X 40 FIb s T DU RFAA RTIA B A4 )L RDS
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O AKRAE A5 SETHT AR L2 ) 55 3 B RDS 2 Wibrofie ™ 75
JE Rt IX 35 B B A LMY 5 16 DU R R Hh 2 B 41k b T
1ML 283 2 BTUE A L RDS 40 {4 RDS 41, s i hik 2 163 ~
4 128 g, fifiih 34 ~ 42 J& , ARPE NG 5 o0 e 9 7 7= LA (Jif i
Ny 34% ~36 "), A ILAL (G iE =37 JA)2 ASW4L, B4 T4
20 ], 5B 2c 4% 10 5,40 1] B LIIARYT ToRFE T 5 I B4 B C
M1 25% 5 FR 19 40 LAt B A= U B4 o X JR A, ax 26 B LR A

FEOR FREM Bl VK R IR FEE /N S5 W A6 IR B S L I
DIAES M55 RDS 201 10 TARVEAC 4318 2 W4 (P >0.05)
FTA WS G AR W PR 12 B A B J5 B AE AR 2 =7 /8 il v v
Ve, RDS 41 A B 7 8 LA S5 30 min PHUITZHZT . HEBRAR
HE A BB M T st 1% A Qe A B 0 BB 28 L. DA EBF
RANPIECBZ B R E D A E X S ERRHZE 5 &
BRI S INAT
1.2 s ARFH

RDS 20 # LA JE 30 min 2 3 h K, I K 30 0 #EAT 1R
WP PRI MR , WP IR A, SOURT P I A o 2 4 T i B L L 2
399 K =i To I TC 2 IR R S, AR LT N B A R A
R KT BRI A S L, ORI B s S4BT
IS e R TR ML AR SR ILEE , IR R M Btk € Wi 2 11 (CRP) T
SR ST R A K, TORCH R 25 144, B s 8 LTl
Bl e He B 5 R0 I B8 MO X 4R 7 iz o T AR IV 2%
RDS, B i 5z BRI 5 LA &5 45 41 325 HL B8 A<, 48 7 2% il il Big v
T, B 200 mg/kg 4524  AE BE R S SRR 2 2 4 1k,
FiA BUJLFE 10 ~ 14 d (NFETS ., BT il 41 2047 95 B A 2 7] O
JZ AN o Tt e A S AR B L 1 2 B,
T it A0 A 5 oRT LB R BRAZ AR 2 A AL R, E— 25
Y RDS 12,
1.3 ZZRXABAE

DNA 7= ¥ alif 157 & 3 Omega 2375100 bp DNA Lad-
der marker I H TaKaRa 72 wl; % $it A SP-B £ 3% & T &
(ab40876) My [ Abcam /A &] ; B-actin (13E5) Rabbit mAb(4970)
W A Cell Signaling 2\ & ; H P BERR AR 10 09 F P A 1gG W A b
A2 F]  DAB B & & SABC A R A A & A
Ry as SP-B A+ 3 NE&F 3 M+ 4 50T
5| K. I ¥ 5'-AGAACCTCCCCATTGGAGC-3', T i 5'-CTC-
CCCATGGGTGGGCAC-3', i 1 Invitrogen A= 4+ R 51 5 A bR
VAL YT B R BUR B 699 bp; 4 Bl AR T R
(dNTP) .10 x #1422 i (10 x PCR Buffer) DA & Tag DNA B4
FE A N K Sangon 23 ] 5 HoA 5 35 by [ 7= 43 B 4l PCR 4X
W4 A 25 [ ABI A 7] ; ABI3730XL U J3{ W [ 36 E ABI /A ],
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JITAT AF 585 G A I R 2 B4 B 5 BUMAE A 45 1 ml, ACD
THTEE, T DNA $ilidi . RDS 20 FIxd BEALAE LIS 5 B <
A EREVERCRISFETSS 1 h IUIZHZ . F 1.5 ml/ (kg - ¥K) B
P BN K, 2 P TP, SBEINE 5 min, #1320
A I E VRV B 0. 5 ml Ef 45 v B ER R 40 il 25 4 ST
B 4% Z R P REEE A ME 5 pm ELYIH, W5 i
i 2 B8 B — 5 e, LB A ORI 26 WA 5 256, 5 2 ml VRAE
i, —80 CukAHIRAT4H
1.5 SP-B & & EM3re £ ik

SKFH L SABC ¥, 2 HESCER [ 9 1817 .
1.6 Western blot 547 SP-B & & f£ &,i& felfi 31 44 £ ik

IR =80 C YK A I H = A5 il 9 0 0 A TR O 5 BB )
ALAFRE RIS 1= ST A7 2% vh i, SR AL HE 519K 4 °C
12 000 t/min Z.0> 1 h, B35 10 pl 47 SDS $E 1 B vk , B KR
T SDS EE AL LE v, HLIK S8 B A PR AT A R L,
Tween-20 [ Tris 2225 nP i ( TBST) Pk, 3% 4 I3 11 5% 1 4
P11 b, A 3% 4R 135 8 L 4% 123 000 # B9 bt A SP-B
L O DU AR 2T 4 R A, 4 C b, IR 30,
P TRET 4 Z R 1 x TBST rhifvk , e B R AR iC 09
P 1gG HI TBST 42 1:5 000 Fi B, K A 198 2T 2k 28 B st A
WA 2 h FEIRREBh. TBS YEIK, £ B AL, bt A
B-actin ZFLREHLIAIEHEAN S,
1.7 SP-B AR +1580 425 RitE §5HoMm

HRUT BRI H 4 DNA J5, 2L D(260)/D(260) =1.8
REEFEH T RIGAT PCR 34 (SRR R 25 wl: DNA 4R pl;
10 x Buffer 2.5 wl;dNTPs JE&4 1 pl; RS04 1 ul; DNA
Taq A1 U, N LB F/KE 25 wl) . PCR I 45 4F:95 C
2 min,95 °C 15 5,50 C 15 5,60 °C 90 s,35 AMEH AW, HEK
B BHEFIBATEXT I . PCR P28 F 2% B4 BB W 95 Jie PR TR ARG 0
ABI3730XL ) 7 A 32 47 % i) J57, Chromas 5% 4 1 17 43 #7 o
SP-B 4T 4 J¥5Z: I NCBI %7731,
1.8 “Rit5Fk

B LA x 5 2R, R SPSS 13,0 Gl 4, % RR %
AR S A I B R R 56, 2 [R50 LR FH ¢ R, R 28 A R
[vi) 5 PR AR A5 3% L A 1) S MR FH DU O 26 xR
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SP-B £ [ #% DAB Yy lids s o, o T 240 i 0 4 i 5T v, Bl 2
) e e 7 AR BN [R) 2 L R B AN — . RDS & JLA&R
SP-B £ [ 335 B B/ F X B4 5B L, A SRl ™ FE 1 RDS iR
FH B 2 A e H 2 B R B SP-B 3 H # ik , RDS 41 SP-B
EEARIABIPELIIE (18,5 £10.7) B (K T X 4 (94.9 +
31.8) (¢ =10.191,P<0.01) ., W1,
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1 SEAYNEFHAMMAL SP-BEAMEX  (SABC)

2.2  Western blot 4-#7 SP-B & & £ & i fe Bhi37 69 £

X} RDS 21 Je %ot R 416 SP-B & 8, RDS 41 8 il fifi 41 41 A1
SCAAE I DRV A SP-B R Bk [l 7 B A
it YL VEE R VR A SP-B R [ 3R A hd /b s X HRZH 4 451 it 2H 4UFN 32
AL E VS SP-B 2 1 F A R B > |3 B S A
TR A SP-B B 132k . SP-B 2 I AN 1
SR SRR (B 2.3) 6

23]

«—SP-B(9x10%)

«—B-actin(45x10°)
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A:RDS £8 SP-B;B .48 5 %9 B-actin; C; 2 B8 48 SP-B; D 48 5 44
B-actin 1 ~9: 4 K45
&2 Western blot #:il] 2 ZHAfiZH4R SP-B E BRI &KX

2.3 SP-B+1580 42 5 ARt % A5HMREELE SP-B
B8 T B ag R 5 AT

Xt RDS £ 40 {51 K % FEZH 40 {51 SP-B & 5 fr) 37 384 Fr) AF 17

B HEA 7O 5 NCBI SP-B 5 8 5 81 HEF 7 LL 34007 )5 & 31,2

LA SP-B AN T 4 PIAEAE LR AR, L A8 1 BAE + 1 580,
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WA S AETE 3 FpdL AL TT .C/C . C/T, TT K WFA % C/C.C/T
FGEAREY  C/CRAAGAS, C/T R4 9848 #1, RDS 41 SP-B
FER 7% 20 ) ,12 B R A5 58728 (C/C) o 6 461l il 2H 2R il =2
AR T T VE VR TR SP-B AR 1 2k W] i 2 B S S il
TEVEIB A SP-B R 1 AW 8 B A A 28AE (C/T) , 1
RS 2 ) fiti 2 2 R S A 9 T 0 B SP-B 2R R ik (]
W5 A SRS Il e VW B SP-B R R A . ¥R
41 SP-B HEFI 27 8 1], 1 B4l A 5238 (C/C) , Hofilti 8L 2
S I HE VR LR SP-B B [ FRAA R B 5 7 o0 2 G 58 AR
(C/T) , Hor 3 (il 4 0 = S48 il o0 9 R VR SP-B R 3%
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A:RDS 21 SP-B; B 48 5 #) B-actin; C: #F B4 20 SP-B; D 48 & 89
B-actin 1 ~9.# K%5
3 Western blot #ill 2 A S EhhA#E %K SP-B EAKERIL

2.4 SP-BEAE +1580 25X ERRARAMES
RDS & Ja# % %

RDS 4H 4fi 4 278 (C/C) He A B4 #8230, 0% (12/40) ,
C/TH P 2% K 20. 0% (8/40) 5 Xt BEL C/C 3 A #4451 3% hy
2.5% (1/40) ,C/T KPR 2% 17.5% (7/40) , RDS 41 C/C
HE PR ARUIR R B0 IR B (7 = 11,114, P <0.01) 52 412
& /T RALF IR IG T #7 (X =0.082,P>0.05)

PS BAERFIE R M DIRe T s R Z AW, £
BT e SR AR o R S T A SR TR 5K T, B 1R PRI R
Jil v ZE 06 , PS 1 90% G2 10% & 4L, Bk 4 2%
TS B 80% ~90% ', SP-A, SP-B . SP-C il
SP-D 4 Fpi (53R MIGE YY) i & WA ¢, fE 3R G
e A PR S EE N . RDS Bk
A R RS U T N, G 1% 34 B, RDS /9 & A4
Fik 25% , i < 28 JEBf RDS Ay & 4 0l | I+ &
80% ", JRAY R 2 1B I IR D P 6 T AN AN IR A i
FE Y PR AT KR e T 4 )L RDS [y 1t

J5 /B RDS A/8R 45 1S i 2 G TE . RDS (i R 2 2 A
FEMZ I, 5% nT e e RDS KA ke & 2
FEHT . TERFSE RDS BY3sif& A p bl b , R G )
Jor g R AR L (K, SP-B Z 285 M A58 25 (1)
FEERIA N 5 RDS 4556 SP-B 2 piy il 11 780 |
20 M 53 DA Y B K PR B T R 4R R L R 2 BE BT 0
(9", SP-B 4 AT 1 AR 5 16T 5 14 9 2 11 C(pre-
cursor surfactant protein C,proSP-C ) [i] il 2 il 22 11 16 P
Y H C(surfactant protein C,SP-C) ¥4k, , 4k Mg oF
JIts 4 TR 9% 40 JB 1) A= S T P S W o, O L 3R T T
PERI B A B EA IR . SP-B 2 5RZ 1k
R A R P T A P = RN it 03 =R SN o A
UK SP-C BN T-75 52 SP-B A A s A dn S ok
Z SP-B A GBIy, IR R A ASETS Y . L
TRF5E WEAG T SP-A Fl SP-B £ 251k 5 RDS Ay A %
PENY RSP 4% {07 i DR AR S B e T R A FIAR
U 2R

SP-B it &k pa ] 5 [ HT A= )L RDS, Hagtf% 07 Ay
WU AR E AL L H AR A A AR E T
ShE 4 FryRA, SRR RAZER 60% ~
70% o A KA IX LEHE P 5748 2 B3 A 78 SP-B Jk
PBIRT 9 ANANE T b, LIS T 4 FISME T 7 A
FL. SP-B st i BAT G0 R S 1k, EAS [m) (4 A i
WFFERE ARG , LD A8 A RPN ], R P Ak A
R T M A IE H B AR & Az 3 AR T 280 7
PRI E A G SP-B SE N A
RIS ASAR LA R i #8 SP-B- 2 14 Ay sk 20 78 fi 5 v 14 4
o ESMIFFE AL SP-B N Z2 251 5 18 P B ZE 1 il
95 (COPD) ALK o [ I FE % BLHESP-B
U5 5 )L RDS KA K SP-B BN £ &
PS5 L RDS KA 5 . FATHE AT IBE 58 b &
B, SP-B 2K I 7E M A7 72 b 2" 5 SP-B AL PRI Py 5 7
4 FEREAR BT LBk SR TR R, SP-B 3k
KI5 72 By, SP-B 2 [ i o) FR AR 8 o ABIETR I,
RDS 2 SP-B #5 [ FH 4 ¢ 35 20 it 50 % B8 20 B (g 0 /D>
SP-B P + 1 580 {07 s A7 75 Ak K 2 745 , AL [ 28 7%
FAEAIG RAE (C/C) FFG RAE(C/T) PiFE L, H
HEPR 58725 5 il 2H 2RI S It L 98 R v A SP-B AR
1 3k /b 5 90 LR AR 4 B9 MK 1, RDS 21 4 4 58 78
(CC) By PRI BT AR I 8 g T4 BE2H . DL B S FF SP-B
BEPA + 1580 i 2l 28748 by /B A2 JL RDS, Hn] RERS
PLEDZE T +1 580 s 2liA 578 , B it 131 ('8
BRI BT, T S 2 R 1 22 , e R (R 95
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RIRAERL T 5 5e B IR, e 2 Adi SP-B 3 R b SR
ERYFRBID, SIEHT AL RDS KAz, h T2 5L Y
G E SP-B i R MRS b, N T RDS A
A A S EURILAET .

BT b A B, RDS 20 8 {5 Jili 28 2R R0 32 <4 it
FEVEWR A SP-B 2 [ 215 [F] I I 20 7 A SR i
WO VE RO SP-B 3 H Rk iy 15 i LA, X
14 GIFFAERE N 78 i A 1 93 A I i e i SP-B
TR DL SR SCRBE L RDS b 2 5L K 8 A4
=it , Al RESE 2 Mgt A5 R A 3L RIVE A5 1 &8 R L
RDS %8, AL e N HEAT Z IR 2 R 20
WFFEBE— LIRSS, R AN HERR BB S DR A R 22, i
T A BEAJEAE R — 2 0F T HEATHY, BT LU Rl ml RE1E
o AT AR BRI , X8 B 1)t A A i 2 SR 32U
L FE DR TR SP-B 3R Rk D i AT R T AR
JUERZAET I I R0 Ty vy 7K i, — 7 T 2 ph il
IR PR R I M S TR T A J5, 5 — 7 T e i R TR
Y 3 s LA T A LT T TR A g A L
A TR 2R ANBERRIA 1 e R B
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AF(CC) 51 RDS &)L SP-B 2 1 £ Jifi ¥ 1 76 <48 il
HOHE VR )R IK I /D, SP-B LD + 1 580 {7 s 45 %%
AR (CC) HALRTH DU ACH 22 JL RDS i A K,
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