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[ ZE] HE HWMRmEEYRssS&Er (SP) -D R 2305 U Hh XU & 8 P
BHZEVEMIPG (COPD) BMESIRMERICR, FiE  HEHL 2020 4 10 H—2023 4 3 H )1l K2#1E 76 B B st
211 125 BIE4- COPD B 1EN COPD 4, J3ik 125 Bl4FEE . 0] . R EFE5E —m7irl 5 coPD 415
A4 ) 5P B A B AAE S % B2 . B2 IR REAS T PCR BRI Fr B B8 22 285 M i 3R B P 2H BT 5T X 2 Y SP-
D FEHRZ &M (rs721917 rs2245121 57 25 A JE PRI RUAT A FNAE A0 FE R ) . 45 5R COPD 4 5% B4 iy 4
WL AR IR EFEELL S, ZESF TSI FEE L (P>0.05) 5 COPD A5 AR s 3 5 b . RS % v 1
XTREH, — PR T84, Z2RWASIT¥E X (P<0.05), SP-D F[A rs721917 37 & FE K RIS G/G |
G/A. A/ATE COPD A7 (5 A5 29. 6% . 56.0% . 14. 4%, TEXFRRZH P 5 HL4r 591 43.2% . 40.8% .
16. 0%, WHLHILEZEFEG I3 L (P<0.05), SP-D X 15721917 {75 G, A S84y 5 F iR AE COPD
Hrp 5 ES 5 57. 6% . 42. 4%, FEXT IR S0 63.6% . 36.4%, PR LW 2 oG24 E X
(P>0.05), SP-D #:[H rs2245121 G/A i p5 FHF B R G/G, G/A, A/A FE COPD 41+ 5 H 43 51 K
60.8% . 36.0% . 3.2%, TEXTHEZH d 5 - K 60.0% . 37.6% . 2.4%, WitH LR % F TG X
(P>0.05), P4 SP-D JL[H rs2245121 v 55 G, A SF IEPRIAGR 1 L5 78. 8% . 21.2%, P4 HbHe2E 5+
TG Y (P>0.05), 51 SP-D A rs721917 {5 5 2 25 5 U 1| Hi X I 2245 COPD 8% 5 sk
TIHEAH G, G/A LRI A AE R 5 B B SP-D JE A rs2245121 57 5 22 A0k 5 00 )1 Hb X 7% % 4E COPD
BAL Gy BTk
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[ Abstract | Objective  To explore the relationship between gene polymorphisms of pulmonary alveolar surfactant protein
(SP) -D and genetic susceptibility in elderly Han patients with chronic obstructive pulmonary disease (COPD) in Sichuan. Methods
A total of 125 elderly patients with COPD and 125 healthy controls with similar general data (age, gender, body mass index) at West
China Hospital of Sichuan University were enrolled as the COPD group and control group between October 2020 and March 2023, re-
spectively. The blood samples were collected to obtain SP-D gene polymorphisms ( frequencies of alleles and genotypes at rs721917 and
rs2245121 loci) by PCR restriction fragment length polymorphism. Results There was no significant difference in gender, age or
body mass index between the COPD group and the control group (P>0.05) . The proportion of smoking history and smoking frequency
in the COPD group were higher than those in the control group, while the one-second rate was lower than that in the control group (P<
0.05) . There were significant differences in frequencies of genotypes (G/G, G/A, A/A) at the 15721917G/A locus between the
COPD group and the control group (29.6%, 56.0%, 14.4% vs 43.2%, 40.8%, 16.0%; P<0.05), but there was no significant
difference in frequencies of alleles (G, A) at 1s721917G/ A locus between the two groups (57.6%, 42.4% vs 63. 6%, 36.4% ; P>
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0.05) . There was no significant difference in frequencies of genotypes (G/G, G/A, A/A) at rs2245121G/A locus between the
COPD group and the control group (60.8%, 36.0%, 3.2% vs 60.0%, 37.6%, 2.4% ; P>0.05), and there was also no significant
difference in frequencies of alleles (G, A) at rs2245121 locus between the two groups (78.8%, 21.2% vs 78.8%, 21.2%; P>
0.05) . Conclusion The polymorphisms of the SP-D gene at 15721917 locus may be correlated with genetic susceptibility in elderly

Han patients with COPD in Sichuan, G/A genotype may be a susceptible genotype, and polymorphisms of the SP-D gene at rs2245121

locus are not correlated with the genetic susceptibility.
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12 M BHZEPERTTZE G ( Chronic obstructive pulmo-
nary disease, COPD) JZ—FpH] WiBG . AIIRIT AU
i, HARETE TR S B U SZ R, IR A il Dl e
PR32 T 0 A RN — 2R B0 ORE P RN B AR D RE A0 S i, 2
Jiri 7 e A R e A 5 T 9 1 SR R AR ORE S
COPD EAERAIL T AERIFMWEE LT MIHZ —,
WA FIE TR EEFE N Z —, Z4E AJE COPD
B AR, TR B AW | A TS YL AE
e R DA S APLBE R F AR IR, B 5 4F
Wy 31, COPD 1Y & g 5 3 W 3 n, 4 4 1A
COPD ZET- R 300 J7°7 , BB BL, *FF COPD
BRI AT AR 58 42 T i, — oA 5 RAE . &
PP — BT JR 2 11 Il A8 AR SR AR DL BEORI A O, i R
FEW N, COPD 2 i B 558 il st A% PR 3R 3 ] 5
A ITAE, B A L DAL OCERIF T A R 1 R
&, BOkEZ Y COPD AH G By AL A i J8g TR AE A
Foo, FREEAS F VS 4R R G 33 SRR R B,
Al 2 1 36 PE Y B 45 5 25 1 ( Pulmonary alveolar
surfactant protein, SP) JEliyg I B I 57 40 is & il
G360 TE P BT, G Pl A R 2D 2 BT AR,
W ERAE MR, LI4ERr i Rmak Sy, 2
ER G SRR BEAT, B . R AE PR T AR
HT SP AL 4 RpRAY, o SP-D i s
iR A 5 P A, HG 3% 4 e DR R N P e
FRGE, BRI B 4 i 2R i ik K AL G W 55
BRI SP-D iR REIE SR R T M TERR . BET, 2
BERE NS SP-D ity IXATAE 3 DL A H IR Z 25
P, Hidr SP-D rs721917  rs2245121 P 15 3L K
SNPITE R A OGN L BTk, ARSI B AEIR T
SP-D BL[K Z2 3 55 DU 1| b DX Ui 2 4F COPD 15t %
Sy IBPEI G AR
1 X&RE5FE
L1 WFEx 4

PEHL 2020 4F 10 H—2023 4F 3 J 7E I K2
EVHBE B2 1Y 125 Bl 4F COPD i ($Z 4%
SRR AR B A AR AR ) MER
COPD 4, AbRHE: OFFH COPD 2 Wihs i /Y
DUG A ; QIEARBATITIRER I, 74 (&M
BHZEME B B2 12 7 F8 /e (2018 4F) )1 rfiR
SEA AL SZ RN ME ;. O4F IR =60 2, BURHR
fAoes . HEBRPRUE: DARENS & 5E WUiT D) RE Pl &

Chronic obstructive pulmonary disease; Pulmonary alveolar surfactant protein D; Gene polymorphisms; Geno-

B, QCOPD & I8 M =0 A8 28 . kit 9 55 1
fl iR G B, Qi Wt AR FOR B
@F5 RS R ; &5 COPD £ Hifth H #4775 1M
BRFR, I3k 125 BHER AAE R XTRA, 94 AdrR
. OFE, M, KITERREFE S CcOPD
HEAFRMH; @GR E, HERRAE. A NliE
M . BAMEEE . TR MFIRARZEEN ., &
PR R, AR RSB ME [ 2016 4
H(348) T,
1.2 FrACREE T DNA BBk

PCR BR il B 5 22 25 2 R B 4 WF 5T Xt
S0 SP-D BRI ZEE, RAEPIHMIFEXT R 002 I
JPKkiAEAS 5 mL, ¥ APLEEE, #8252 LRAFAE
—-80 C VKA £ ., HHRTBUE IR H AR,
SRIGINAZE A 20 L LA EP &, INAGE SR ER
ZEWRZE 200 pl, BfJSINA Buffer AL QIAamp i 25
DNA/RNA $2HU# 200 pL, ¥R 15 s, FEEIEFE H
60 CH55% 10 min, 2.0 40 FRAE BB AR, A
200 pL 100% MM 2T, PR 15 s, SRIGHEBIRIK
#| QlAamp Spin A BL.OEFFAFT KRS, FHIA
Buffer AW1 Z8hi% 500 pL B Fal SRS, W
fIIA Buffer AW2 22 /h#% 500 L B0 45 3 A 5 TR R
E, RIGEBRETHBRE SO & TR,
A 200 wL Buffer AE #8558 1 min J5 & GHEEATE,
PCR ¥4, 15721917 {KIKJNA 4 pL 54 DNA | IE X
3l % (JF % 5 CTGGGCTAVCTGGAAGCAGA3')
2 ph, X X514 (JF 3% 5 CTGGTGGAGCAGTGTG-
GAAC3') 2 pL. /=4l i # DNA R & [ 2 xTaq
Master Mix JZWIR 25 pl, £ FI/K 17 pL, FEHR
5], B EEAREAKE 152245121 ARIRIMA 4 pL
B DNA, 1IE X 31 % (J¥ %l 5 ACCCTGACT-
CATCGTCCTTA') 2 pL, X X519 (J¥5] 5 ACT-
CACTCCACCTCCATCTA’) 2 plL. & 4l B i # DNA
BE T 2xTaq Master Mix SNV 25 pl. F BTk
17 pL, FEOMIRA], B JaE AREAKE SR 414
FASPE 5 min (95 °C) . Z8PE 0.5 min (95 C) . B
K 0.5 min (95 °C) . #EfH 0.75 min (72 °C), &k
14 MEFFREEUGBIN 1 °C, f/5—WHN55C., 28
0.5 min (95 °C) ., IB2K 0.5 min (55 °C) . HEfH
0.75 min (72 °C), ##£L 20 NEFH . ZEH 10 min
(72C)H .
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SN0 e SRV
K SPSS23. 0 it 2# R A AT Bl 43 b, IR
MIEZS S A it ORI £ RoR, R ¢ K
5 THEUTERIR X K g, R 2 A PE R A
{81 Hardy-Weinberg “F- 1 W) £ £ K 565 K6 56 7K 1
a=0.05,

1.3

2 &R
2.1 PHAIERTOR LI

PR, . IRt iR, 5
TG FF XL (P>0.05) ; COPD 41 A7 WA s s 25
G L WHRATUR X R, — R SRAL T BR A,
ZRWHGIFE L (P<0.05), W#E 1,

&1 AR TOR LR
Tab.1 Comparison of clinical data between the two groups
a1 — el AR WY A o B 4 %K 2 KL R IR A3 23 —FbE
ZH
) iy (x£5,%) (x+s,kg/m?) 5 b (x5, 8/4F) (X +5,%)

X R 2H 125 72(57.60) 53(42.40) 69.10+6.71 23.25+2.87 34(27.20) 91(72.80) 29.41 +4.63 79.42 +6.83
COPD #H 125 84(67.20) 41(32.80) 68.54 +5.42 23.71+3.42 71(56.80) 54(43.20) 57.12 = 10.46 54.21 +9.75
k-1 2.455 0.726 1.152 22.479 27.084 23.677
P1{H 0.117 0. 469 0.251 <0.001 <0. 001 <0. 001

. —APRIEEE 1 AR PR S g Al ) L

2.2 4 SP-D 3 H £ &M Hardy-Weinberg - £
W) BE RS B 435 R

PigH SP-D #t: rs721917 37 }5. . rs2245121 {3
A 3L R Y 43 A 45 A Hardy-Weinberg -7 (P>

0.05), W2, FE3, X—KEKLREH SP-D
FEEA 18721917 37 /5 . rs2245121 {57 45 1% J R 0 45
A TE T E 58 CBE bk B O A ast A%, B B ARG
=M,

=2 T4 SP-D KA 15721917 375 Hardy-Weinberg SEHiW) & ARG IG5 R (6] (%) ]
Tab.2 The results of Hardy-Weinberg equilibrium goodness of fit test for SP-D gene at 15721917 locus in the two groups [n (%) ]
LR 7Y
2159 1511 % X 4 P
G/G G/A A/A
X HEZH 125 SZBRITEC 54(43.2) 51(40.8) 20(16.0)
1. 803 0. 405
BLINS TR G 50. 50( 40. 4) 57.88(46.3) 16.50(13.2)
COPD # 125 S BRATIERL 37(29.6) 70(56.0) 18(14. 4)
2.713 0.257
ISR 41.50(33.2) 61.00(48.8) 22.50(18.0)
F 3 T4l SP-D KA 152245121 £ 5 Hardy-Weinberg SEHiW) & RIS R [ (%) ]
Tab.3 The results of Hardy-Weinberg equilibrium goodness of fit test for SP-D gene at rs2245121 locus in the two groups [n (%) ]
F R 7
21159 1511 % X* {4 PAH
G/G G/A A/A
X AR ZH 125 SEBRATEL 75(60.0) 47(37.6) 3(2.4)
2. 000 0. 368
LR AT A 77.63(62.1) 41.75(33.4) 5.63(4.5)
COPD #H 125 SEBRAER 76(60. 8) 45(36.0) 4(3.2)
0.759 0. 685
FRISATEL 77.63(62.1) 41.75(33.4) 5.63(4.5)

2.3 W4 SP-D JENZ &ML R iR

WiZH SP-D KEA rs721917 57 p 356 PR Y 23 A Lb
B, ZRA% %5 X (P<0.05), COPD 4 SP-
D R 15721917 37 S FEF B F=E R G/A B 70 H#]
(56.00%) , XTHEZH FZHN G/G B 54 #] (43.20%) .
G/A %151 #] (40.80%) , WigH SP-D F:[A 1721917

G/A ZANPLAE G, AFENIEHF LR, 2R G112
=X (P>0.05), Wik 4,

P SP-D A 1s2245121 {7 5 3 X 70 L %
R LG H¥E X (P>0.05), M SP-D 3K
rs721917 35075 G, A v IREA LR, 255
2B X (P>0.05), Wik 5,
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R4 P SP-D ZEA rs721917 437 15 32 PR RIS RN A LA R Lbd [ ] (%) ]

Tab.4 Comparison on frequencies of SP-D genotypes and alleles at 15721917 locus between the two groups [n (%) ]

LA Y SE R
215 15155
G/G G/A A/A G A
i} A 2H 125 54(43.2) 51(40.8) 20(16.0) 159(63.6) 91(36.4)
COPD #H 125 37(29.6) 70(56.0) 18(14.4) 144(57.6) 106(42. 4)
X {H 6.265 1. 885
P 0. 044 0.170

5 VUL SP-D N rs2245121 Ao i i DN IR A TN A0 S OB AR LA [ (%) ]
Tab.5 Comparison on frequencies of SP-D genotypes and alleles at 152245121 locus between the two groups [n (%) ]

LAY S FE A
25 51| wilEL
G/G G/A A/A G A

COPD #H 125 76(60. 8) 45(36.0) 4(3.2) 197(78. 8) 53(21.2)

*f R 21 125 75(60.0) 47(37.6) 3(2.4) 197(78.8) 53(21.2)

X H 0.193 0

PAE 0. 908 1. 000
3 itit FFPIR R ZE R TSI = X (P>0.05), /R

COPD Sl ASET- Y E RN, X Fh gk 1Y
FRE R LB R, MMM E I A Z 5]
R FATHETBEZE, #B5 COPD B ke <l
PG, TUEE R AT HE KR R SE R R R
FIHAET ML, COPD & & 1) f 25 2 10 & 6 PH 38 02 W
SR, HEHA 10% ~20% B E AR & & COPD,
{H & F BT B £ 2 S 2 COPD FYHH ST FE sk
ez BREE XU N 2 AT L R B SR, . B
N 2 N R W CON [ e s WA NI == o | K G =
BRI R o B LEEE . A KRG L
2P i 2 v i P 4 o R A S AR ST Y SP-
DR T—FIBEAEASY, EMEd s e 5w
WJsr, ST NG M4 B ok 3R T TS PR ) IS Y R 43 FE Al
ERERRETE. oK NE 3 5 48 A0 S 2 6 i R
VAT EMEM, SP fERENIEEY BRI DIRE ., 45
AR R E EZWIEA, T SP-D =515 P
F(ER) il S AR A PR

SP-D b il I B4 p= 2, A V8 il 2
WA T . 4EFRi iR RS TR EEAEH, if
HEAR 12500 I G 3 AR I i 3515 4 32 Al 2 9 A 24 4 o
HIRE, AIIEM R e 8 B . AFFE EOR,
PiZH SP-D FE[H vs721917 FER RIS L 22 A 5
iR Y (P<0.05), $iHH COPD g3 Al i AXE
SP-D & A 15721917 i 5 L BAAfE W FH 2= 519,
rs721917 AT g5 COPD ZyJEPEAH G, X SRR #E
WFFEEs M BE— A AT WL, rs721917
37,5 COPD HBH#EHY G/ G FER A4 e A G 2% /0
THEH G/A FEF BRI @R AN R L, X —45 11
N 1721917 37 554 G/A FERN BT §E 5 COPD 5
JRPEAR G . RIS BN, SP-D HEA 1s2245121 &547

SP-D H: A 152245121 v 255 COPD Sy @ JE6; H
Ht—2E T & B COPD B3 5 il AAE SP-D it [H
rs2245121 i )5 ¥ G/A FER I FEA —3, X5 H
b Liao %51 BIBA RS BATHEZR, A
N S EGX A 22 R IR R AT & . ORK
WA S s A, ARG RERT, A
EIHh X A Fh . BREE . BER AY 3 IR 38U 3 A5 A7 76
H2ES, M A R BE R A R 2T, OFK
WSEREAR B3/, AR COPD R —FPERIK N
(54.21 £9.75) %, Tii Liao 2"V gy A T B £ iy )2
—FPRAK T 45% XU i P R, AEAE WA
COPD BHIRIE ™ ERE S, R as 1T 68
WA R 2= R, @SP-D K rs721917 37 5 DL AE,
COPD iR 5HAMILHAHSE, FMABRF S IFHAMT
ILRFZ MR 45 BT RE s g K22 7 @R &
BAEKZE, COPD W S5IEEHE YA, LR mm
I EVE 45, 52 W WF o7 45 58 7T e v a4
Z£5% . Obeidat %™ WF5Y &, 5 iMLW SP-D 7K F
AR B BAAZ FE R B T COPD Ay XUES:, SP-D A 7E
flidi i e 4= G R, i SP-D K- F i H s
flith ez 45, HiNk g SP-D & COPD HYFUK K &,
FLR 225 COPD &I #E4L T8 a0 L i

A FE A JE Z A FE TIRIT T SP-D ik R 3 A~
FZA R 5 DU 1 M XI5 4 COPD % 5 I8k
JFZR, i COPD BY3EH Gy Mg E 4, Huoitie
BAAPAAZ AT TR A H & T 2 AR SR M s| R UL AR J7 .
[FIR), ANWFFTREAR R /)N, 125 41 COPD 345 A2
DLARZPU )b X 324 COPD ABE, T RERZMASE 10
ek E

Ze BTk, SP-D LN 15721917 iS5t S
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DU 1| Hb X 7% % 4E COPD i % 5 J8% 4 T BE AH ¢,
G/A H: A AU A g8 J& &y AR R AL, SP-D 3 A
1s2245121 37 15, 22 A5 PE 55 P01 b X 3% 2% 4F COPD
WAL Sy B TC G . A G R T SP-D L Z A
5 COPD & 5y Bk Z I 56 &, Al LIk COPD 1Y
FHZ W SRR 7 32 388 0 o FAn Y, 8
R 5 COPD Sy @EAH G 1Y SP-D JE K Z 2P
A, AT LA B A e 0 v XU A, AT 2
ATEMAT, et R, B AR A A AR TR R
&, WAk, WF5T SP-D SN 2 &R Bl T IR A B 7
COPD AR AL, 8 7 A i 35 G 58 18 15 1 28 i
SN BARBLE], b I R R IE YT R AT AR
ARSI
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