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FEE: BR RIT SI00A10 7EM2PERH 28 PE M (COPD) F8 2 41 A i 5042 41 ff ( PBMC) i 38 2810 K B
Mo FHiE 2020 4E8 H E 2021 46 A H & BBkt | A REEBEUA Y 42 i) COPD 3% (COPD 4 ) i[RI A {44
TRy 31 AR IR (fl X B N BF5E Xt &, L 2 42038 50 1 #P 0 P SR (FEY,) B Y E 43 L
(FEV, % pred) Fl FEV, & FI il 55 (FVC) B 43 L (FEV, /FVC) 3 B SIS 521G € ek 3G Bl S MRS I 2 20 32k
% PBMC 1 SI00A10 mRNA FHX] 323k 5, Western blot {461 2 41 5238 % PBMC 1 SI00A10 & [ #H X 23k &, 4
HIAKEM 2 215238 # PBMC 45 41 ffd S % b S100A10 25 (AR X35 5 , 4047F COPD g3 PBMC ' S100A10 mRNA 34
K5 FEV, % pred A EME, 58 COPD 41 B 1% FEV, % pred . FEV,/FVC 5 2% F il BE X 41 (P < 0.05) .
COPD 4 % PBMC ' SI00A10 mRNA FZE [ AHXT 2235 & @ 30K T B X IR 4 (P <0.05) . COPD £ 5 (gt Bl X B 4]
ZiRE CDA™ T R 4N . CD8 * T kL 4M i .CD19 ™ B Ik EL 40 i v S100A10 & [ AH X ik & b 25 R RS+ L
(P>0.05);COPD £ {8 1) CD14 " HLAZ 2 i rf S100A10 & [ AH X R iA FE 3R 1K W A8 Tl FE XS IR 41 (P <0.05)
COPD 4 2% PBMC ' SI00A10 mRNA F3k/K -5 FEV, % pred S 7iAH):(r= -0.610,P <0.05) ., &if COPD ¥
PBMC Ht S1I00A10 253k 7K -3 2 5AIG , Hi#235 7K -5 FEV, % pred S 640G, S100A10 1] fE7E COPD %/ % J@é v 4 44 5
EPRAE
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Expression and significance of S100A10 in peripheral blood mononuclear cells of patients with chro-
nic obstructive pulmonary disease
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(1. Department of Respiratory and Critical Care Medicine Second Ward ,the Affiliated Renmin Hospital of Xinxiang Medical Uni-
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Abstract: Objective To investigate the change of expression of SI00A10 in peripheral blood mononuclear cell (PBMC) of
patients with chronic obstructive pulmonary disease (COPD) and its significance. Methods A total of 42 patients with COPD
(COPD group) and 31 healthy volunteers (healthy control group) admitted to the Affiliated Renmin Hospital of Xinxiang Medical
University from August 2020 to June 2021 were selected as the study objects. The percentage of forced expiratory volume in the
first second (FEV, % pred) and the percentage of FEV, to forced vital capacity (FEV,/FVC) of the subjects in the two groups
were compared ;the relative expression of SIO0A10 mRNA in PBMC of the subjects in the two groups were detected by real
time fluorescent quantitative polymerase chain reaction, the relative expression of SI00A10 protein in PBMC of the subjects in
the two groups were detected by Western blot, and the relative expression of SI00A10 protein in each cell subpopulation of
PBMC of the subjects in the two groups was detected by flow cytometry. The correlation between the expression levelof S100A10
mRNA in PBMC and FEV, % pred of COPD patients was analyzed. Results FEV,% pred and FEV,/FVC of patients in the
COPD group were significantly lower than those in the healthy control group (P <0.05). The relative expressions of SI00A10 mRNA
and protein in PBMC of patients in the COPD group was significantly lower than those in the healthy control group (P <0.05).
There was on significant difference in the relative expression of SI00A10 protein in CD4 * T lymphocytes,CD8 * T lymphocytes
and CD19 " B lymphocytes of the subjects between the COPD group and healthy control group (P >0.05) ;the relative expression
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of SI00A10 protein in CD14 " monocytes of patients in the COPD group was significantly lower than that in the healthy control group
(P <0.05). The expression level of SI00A10 mRNA in PBMC was negatively correlated with FEV, % pred of COPD patients (r =
-0.610,P <0.05). Conclusion The expression level of SI00A10 in PBMC of COPD patients was significantly decreased,and
its expression level was negatively correlated with FEV,% pred; SI00A10 may play an important regulatory role in the

development of COPD,
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15 FH ZE P Bili %% ( chronic obstructive pulmo-
nary disease, COPD) J& 5 ifi D) B8 5 22 14 T B 1) 12 14
WP RGP , HR L 2 2%, 5 IR A R st %
RV . SRS MARIEAN i fE COPD o i 4
HORFETE AR A A i e 20 A 2 Cinter-
leukin, IL) -6 IL-10 i ¥& $£ 3E [l T-o ( tumor necrosis
factor-a, TNF-o ) 25 40 Jifg PRI 7K S FTpk B8 490 it STV A 7K
-5 COPD i 1) ™ B A 8 I AH 5 . S100 2
Al —RZIEM/N ST C 45 A E AR,
S100A10 J&i% 8 H ZE R — > i 51, SI00A10 it =
EF-hand Ca®" 45 & 454387, S100A10 J& i1 2
FEX 3 a2 11 000 F) I B 4 i — 2R 1A, I
THANEE, HH5EAK Annexin A2 455 )5, L
(S100A10)2-( Annexin A2)2 PYER{K&IE XA T
AR L LT IR 2 AT . AR,
S100A10 7£ Z Ff 48 fiF AH O H MG f8 38 B wi BR 25 &
TIE R GE M L1 B AR s A0 22 Fh i g 2H 21 52 e i 3R
K ST00ATO s A 5 £ 2k 4 11 Bl 1 7 A 0
Jo 4 Je S T O I P 1 5 I Gk 200 e AR P 2
(0] RAETRAL ) IE S , SIO0AT0 3 AT 3 5 5 Wi Jief 98 AH
O B 4 M ) iR 2H 2 R R 2 5 I g i
T PP B BRSE & B, S100A10 7E Toll £f3% A%
S RN PR G S AR R AR AL, W
ST00A 10 & [K] fle b 1 B Wik 240 i iod B2 36 Ak, 20 I B 22
[ TNF-o IL-6  IL-12 Fl T4 R-B S0 ML A 1, 42
TNAE SR N 2 2ok B vh ST00AT0 R] 411 ] 22 Ffr {1 4% 4
LR 1 = A4 (R S100A10 78 COPD i 35 Ha g
FARAEAR LR E , S100A10 75 COPD # 7 &k #5 1Y
VEFANIE HE o BT I, A B9850 10 L A fidt e ot R
& COPD B35 A1 1l 5% 4l S ( peripheral blood
mononuclear cell,PBMC) 51 S100A10 ()3 57284k, 43
Br H 23K K V- 5 il T REAH 5C 46 A5 19 AH OGP, 9583
S100A10 7£ COPD %545 i F2 Hh () WS FEAE F, LA BT R
S100A10 7EIfE /K COPD 1247 i) v FHHR AL L0544

1 #RETFE

1.1 —fg3# 24 2020 45 8 F %2021 46 A
B 2 B e R N R B Be M S e O B ~A BT
(¥ 42 5] COPD B ABFFEXR, Hoh 55 29 ], 4 13
15 4F 1 42 ~78(62.43 £2.09) % o R BIZN AR
(1) 5 AR R 2 e WP 2 73 2 1 P B JE P

chronic obstructive pulmonary disease ; SIO0A10 ; immune regulation ; peripheral blood mononuclear cells

FasF 4L 2 K9 COPD 2 Wik ™) 5 (2) B i e
i COPD; (3) 2/ 0.5 a PN A ARk 3 Sz 9 1 5] A
BRI (4) BREMT, E3hICE; (5) BEFEm
AARWIGE o HEBRFRIE : (1) A7 38 8 Mg 18] 5 1 s
2T A A i R A L T R R S B (2) B IR BR
WP 2R GEype LA S ) oAt JUE g 7™ D) e P2,
AR O LB B T A B
PRI I SBT3 (3) SEATRE AP , 778 58 It B i 11
INHIBEAT I R . SRR [FIIITE R £ B2 e s IR
[ B AR O AR P i AR R 31 S R R,
q1 58 20 ), 4 11 ) A58 37 ~76(61.51 £1.78)
%o 2 W2 E ] AR LA 2E S R
X (P>0.05), HA W ek, ARUFFRFSH S B
B B e N BRS B= Be A 3 25 01 25 W A A i (iS5
2020072001 ) , 323 & Y R 2 2 Mt Rl 15 .
1.2 FHiE

1.2.1 {KFR=IEE(body mass index, BMI) . I H
IEEGQM  BE ARSI B A B i A I
D £ B AR BT i, JF 1158 BMI[ (R BT i (kg) /
B (m)? ] 53 3 i Tl g o0, 30 Si 2 I WA 7
TR B WA 5 (g R SRR > IR AR R0
1.2.2 FhDhEME 2 HZiAFIRE 30 min 5,
JH RSFO00 Jiiti Hfy ez ] 45 ( 2 1 S 23 ) ) Aar il 2 1
b H 7 oF S 28 FH (forced expiratory volume in one
second ,FEV, ) (5 fi3H{E %) H 43 L (FEV, % pred ) F
FEV, 5 J1/ilivk & (forced vital capacity, FVC) B9 &
S H(FEV, /FVC) 2 A bR

1.2.3 MmiExR&ER PBMC 48 2 f1%ZiA&EHF
T RIS G A R FE kI 3 mL, & F 2 0 LR
Lt E e A th SR ERAE T SR Ficoll % Jif
T BE B0 53 BRI PBMC

1.2.4 IR EER S KL ( polymerase
chain reaction, PCR) #; il PBMC 1 S100A10 mRNA
Fik W2 4324 PBMC, [n] PBMC HfiiA 1 mL 4
A RNA $2HU% ( RNAiso Plus, 4 H H 4~ TaKaRa /A F))
ZUFRAMME, FIEFE S min, SRIFIA 0.2 mL &7, =
%15 s, RS 3 min,4 °C 12000 r - min " &0
10 min, Bt 27K AHE T8 EP 4, A 0.5 mL &
N, 25 S 10 min,4 °C 12 000 r + min ™' Z.0»
10 min, 5% B35, A 1 mL RT3 50k 75% 1) 21
AT VR, W ETR A, 4 C 12 000 r - min~ L
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5 min, 3 B3, SAE A 50 pl JC RNA i 2 8§ 1
IR A% RNA DLIE. 40 6B EETHI 2 RNA ¥ 2
i RT Master mix 2 5% 553857 & ( H 4 TaKaRa 2
A)) K A0S RNA 5% S A cDNA DL RCFE SR i
cDNA AR Hg, A B-actin A N Z fifi F§ TB Green
Premix Ex Taq I 3277]6( H 7 TaKaRa /3] ) 64755
I 6E & PCR. 51497530 (i 75 M 4 e A= MRt
HA KR 4 ) : SI00A10 1F L% K 5'-CCAG-
GTTTCGACAGACTCTTC-3', Jz L %% & 5'-CCGTTC-
CATGAGCACTCTC-3', ¥ 3 K FF 2 135 bp; N =
B-actin 1F 4% K 5'-GGAAATCGTGCGTGACATTAA-3’,
JZ 5% R 5'-AGGAAGGAAGGCTGGAAGAG-3', § 1 K
J£ 189 bp, JWFRF A :95 CHIAE P 3 min, 95 C AR
P£10 5,60 CiR Kk 30 s, 40 MG, B IRA W
S100A10 FINZ M 3 AL, B ALZ I #Y Cr fH 1%
ZPEHIFE 0.5 LLIN, R A 2 %3315 SI00A10 JE
PRI AR AT e 08 5

1.2.5 Western blot j£# Il PBMC & S100A10 &
BRIE W2 HZilH R PBMC, B4 FE b imA
100 L 5T %2 9% YT 3E ( radio-immunoprecipitation ,
RIPA) 240 W ( B = RAEVEARLAE) F
B BP9 TR AW, UK 2% 30 min, 4 CF
12 000 r * min "' B0 15 min J5H WS W, R v
bl P TR 00 5 AR R (e e Y R A T 3
R B _EE R RAEVHARAFE) o TEFIRAE
Ao A& AR TR 5 x 25 [ loading buffer, 100 °C Jiil
10 min, Kk Se 88 AR AL IRAFTE - 20 “CkA . X
15 pg AR MIAT T ZHE R B2 81 R N M
FHEE e FEL UK J e 8 B SR Al — TR B, I AR L3
5 5% e Y 23 AT 1 b A S100A10 T4 (7%
F£ 1 : 1 000) FIB-actin PUARGER 1 :1000) ,4 °ChEg
BB, U H BRI S I AAE R A& ) HRP ARic i) —
HLOMEE 1 1 5000) , %R0 F 1 h, K5 {2y
KICTH YLD, , v ] Amersham Imager 600RGB {¥ 7% B3
Je R I AT IRGR AR , 1] Tmage J EUZ 0 ik
GyHT S R EEAA, B W8 A R A Rk DL E Y
HHKEESNSEAKEERIERR.

1.2.6 A MM AREN PBMC 4 i IF B &
S100A10 BYRIE  BRISCEE Ao fd X HR 4L F COPD 2

(1) PBMC CRAFTEM A , AT I AN A S A ik, 42
URATHY PBMC PR3 i R 52 75 Je P 1o o T LR &
( Fixation/Permeabilization Solution Kit, i [ 3% [E BD
osw)) #EATIE E T L. PBMC Hr ST00A10 i /)N B
Fo BRI (% 1 2 100, 1 E 258 BD A #))
BEFT YL, [R] AU B HT/N B TgG B s BT AA (T 2
1 : 100, H £ [5 Biolegend 24 w)) #4744 285,
FRAEE B 2R id i e bt /b RO Z 3t (£ H
Thermo Fisher Scientific A5 ) iR 8 —$Hi. 40780

Ve SRR B 1% /B AR R 340 1%
2 0LV 9 3 AT A, SR 05 iR CD4 (% 2 1
200) .CDS(J# & 1 : 100) .CD14 (J )& 1 : 200) F
CDI9 (% RE 1 = 200 ) VR A5 W 4 €5 30 min, 7873 Pk %
J& , 1 FACSCanto Ji xC AL (SE[E BD 23 w]) K5 0
8 5 7 7] £f BT (forward scatter, FSC) -A FII 7] £
WU (side scatter, SSC) -A HERR M4 H, i@ 1% FSC-A
1 FSC-H HEBRRGE 14, 235 43 ) 8t CD4 ™ T ik
ELAH e, CD8 ™ T bk [ 28 Jfl . CD14 ™ 5 % 40 fifg A
CD19 " B K EL 40 i, 1553 A7 4% A H Y ST00A10 -
BJFO R EE , S1I00A10 4 A AR S 23k i LA

HHEH S100A10 X5 G50 B IR o

1.3 Zit=43¥E 5 A GraphPad Prism 8.0 #{4}
HATEHR G S A br. TE = BUE DL + bR 22
(x +5) 3R, 2 AL ELECR FHRUM AR FC X ¢ 450 5 2k
F Spearman FRAHIC 73t iE 4T AH A 73 M3 P < 0. 05
hzERAGIEE L

2 #R

2.1 2 AZKXENEREIEE (body mass index,

BMI) IR 1A+ K fh T gE$5 47 FEV, %pred .FEV,/

FVCLL % 4R 1, COPD 4] # ) BMI,

FEV, % pred .FEV,/FVC I 2% T it B Xt BEZH , WA
HRIC 2 5 TR B, 22 A gt i (P <

0.05),

x1 2HZFiKE BMLIRIEIE B R T BE$§4R FEV, %pred,

FEV,/FVC L4z

Tab.1 Comparison of BMI,smoking index and FEV, %pred,

FEV,/FVC of the subjects between the two groups (x+s)
415 n BMU(kg-m-2) FEV/EVC/%  FEV,%pred RSN
GEHNRA 31 26.25:0.83  86.20+6.45  89.54+7.34 142.04 £23.91
COPD4] 42 19.91£0.65 62.25 +4.67 46.03 £4.02  419.04 £43.25
t 4.205 4.707 5.625 13.73

P <0.05 <0.05 <0.05 <0.05

2.2 2 #AZiKE PBMC 1 S100A10 mRNA f1EH

HEXRIZELLE 4R ILE 2 MK 1, COPD HEH

PBMC Hr SI00A10 mRNA Fl8 [ AT 35 5 W 1K

THEREX IR, 22 A GE R (P <0.05) .

*£2 24HZiREH PBMC f1 S100A10 mRNA F1E 534

RIEELE

Tab. 2

S100A10 mRNA and protein in PBMC of the subjects be-
(x xs)

S100A10 £ H

Comparison of the relative expression levels of

tween the two groups
2551 n
fat X HR2H 31 1.13 £0.12 1.72 £0.25
COPD 4 42 0.47 £0.11 0.71 £0.14
t 3.735 4.868

P <0.05 <0.05

S100A10 mRNA
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X R0 COPDZH

S100A10 —

A————

1 2 B%ixX#E PBMC 1 S100A10 FE HRIFRIE

Fig.1 Expression of S100A10 protein in PBMC of subjects
in the two groups

2.3 2 AFik#H PBMC 7 [E 4050 B S100A10
FEEEMFZELRE AWK 3. COPD 4 B34
(1) CD4" T kL 40 . CD8 " T kL 40 ifs .CD19 " B j#k
ELAH A SI00A10 2 [ AR X 2 35 1 5 il B Xt 20
HUE S LG (P >0.05) ; COPD 2 34 (1Y
CD14 " FAZ A0 Jifd v S100A10 5 [ AH XS R ik it B 2%
TR R, 22 A Ge 27 = L (P <0.05)
#=3 24HA%ZiXE K PBMC R [E i B 48 i IF & & S100A10
ERENREELE

Tab.3 Comparison of relative expression level of S100A10
protein in immune cell subsets of PBMC of the subjects

between the two groups (x xs)

SLO0AL0 E (F0LRAE)

Eit] - ; -
CD4 *THHEAME CD8 *TiHEAIM  CDI4 * B4R CDI9 *BIREANM

[EARA 31 8125£7.31 6.78:1.23 51724534 £.166.12

P4 4 T9.13:6.86 6.230.98 31.05:£2.98 15.81£5.76

t 1151 0.79 4.161 0.519
P >0.05 >0.05 <0.05 >0.05

2.4 COPD £ PBMC th S100A10 mRNA 3R i%
KTEE FEV, %opred BItHX S 25 R IWE 2,
COPD H 3% PBMC A S100A10 mRNA FE ik /K F 5
FEV,% pred A5 (r= -0.610,P <0.05) ,

-=—0.610
400 1 !
}i- P<0.05
™ o
3 300 1 ®
i
L J
z 2% ¢%
z 200 . . .,
o o) ° =
= 100 A o °
(=
S
“

2lO 4|0 6'0 8'0 l(l)()

FEV1 %pred
E 2 COPD E# PBMC 1 S100A10 mRNA RiL/KFE 5
FEV, % pred Bt %14
Fig.2 Correlation between the level of S100A10 mRNA in
PBMC and FEV, % pred in COPD patients

3 iFig

COPD A& 1k E RAE PR B, Tt 52 PR 42 A
AT PR , 55 ol 0] B M 55 5 Uk ol &
FIURLT™ A S B RAE SN B IAH O o 7 COPD i it

HHRIAT DA 2 JE 20 Jf i mb P 240 i R B A/ g A
L) R 22 R AR A AE A B A8 R, I A 9 s ) i
J ] S Sl R] 5T 48 AN T 1 AE DT A8 I JRy 308 it 2
UM IEE S, I ThReZ A 2ty . AF
FEAR R, COPD 2 f8 5 1 W 45 B0 35 8 T X
BEZH , BMI . FEV, % pred .FEV ,/FVC & ZA% T8 X}
HEA 3275 COPD 5 fii 58 % 48 0 40 55 55 3 SR
A TR L S AT W AH G, COPD (8 35 A7 7E
— TR B A RO B T BE 2 . Ak, ey
A A5 B L B A i 2H 21 T A R il B BB A2 40X — 2t R
JEHRT FIIATT COPD [y ek 11

HATIA K ,S100A10 2 —FHi REH , —HH S
SR 2T 4 2 VS I DO 1 A%/ L I 4 AN
FR I 20 L [ S RE S5 57 A A SR, Dy — T TR
LS ) ok S G 5 A L ) T AR S DA sl B i) BE T A
T e B 7. PRI, STOOATO A 38 5 4171 ifi] [
AP S B LR e A S S 2R R
PEBEG I R FNE S o A WIF ST A, 5 fa e X I
FTC A8 ) RS P00 S8 A B, A B R BT ) 1Y
KPR /8 25 A1 JE I PBMC R S1I00A10 ) 3236 7K
-5 2 R, D PBMC Hr S100A10 1 K35 7K F- /]
VE PE A5 B R KR B9 e 00 A W ks S '
GREEN %' Bf 57 4% 18, 11 45 2% 6 % PBMC
S100A10 Ay IR KF- 2 FEAK, S A L B SR A5
A CD8 "t T Sk 4 h SI00A10 iy FRik7K
PS4 AR 0™ H R R AEAR DG, B AR R A
1 S100A10 [y 35 K15 JAR DT 23 78 52 1 AH G 1)
KFo VU EIXEEHEIE L AR 7N G PR A1 A I v 4
YHf 11 ST00A10 33k 7K1 551 4 #R i 1) i 72 A
AR AR BEAEAE 6 . {HJ& SI00A10 7£ COPD 3%
R A AL KR 2 5 COPD %2 9 i 2 i A
g

AW Y 45 B 5 R, COPD 4 /% (1 PBMC
S100A10 mRNA FIE AR XS F ik i i 20 T e X
W2, H COPD 4] ifi ¥ i CD14" B 4% 4fi g
S100A10 F5 [ AHXT % 35 1 I 25 1% T it e X it ., 1
CD4 " T #RELZH M . CD8 ™ T kI 41 fifg .CD19 ™ B ik 2
Yiiffarf SI00A10 £ [ AH X 223k £ 5 fa FE X B4 b
BRI EESR , X451 8/R,S100A10 7] fg 2k #F
P HbH 2o 52 e B A M D) RE = 5 COPD i 72,
COPD it B e Z Rl N R M PERTF , in &
PN I A AR I AT TR AN R B B S5 2 R
YU PGS, AT COPD S8 1) i RGu w55 1 1k,
M 75 5 B A%/ B s 40 M 3% AL, B CK i TNF-ac
IL-6F1 TL-13 Z8{2 241 5T, CD4 " ZW % T 3k B 48 fifg
AU TL-17 1 IL-23 S 44 R 5, X 2B 42 R A ot
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FAH A R 715 H T PBMC, 1 1l i SI00A10 (%3
ik, BT HRIE, COPD ¥ CD45* CD11b* F4/
80 " ELWEAHMIFN CD4 T Kk EL 40 AN Th17 40 gk
FEG 451 358 o, T 9 9 P T 4 BR ) B RN B 6] D
A0 S100A10 /N —FP B BB R E 1, HiE
RPN AT RE R A H A ) 9 E SN Y RE ) 4 )
590 AW IE 1 73 SI00A10 mRNA KA KF- Y
i IReFE 45 FEV, % pred iAHICPE & B, COPD i
PBMC ' SI00A10 mRNA 33K 7K % 5 il o) RE 45 b
FEV, % pred 177580 5. A A6, JIF S S1I00A10 mRNA
FIRTE COPD it B B AR,

2z | ffiRk, COPD g% PBMC 1 S1I00A10 & 5
HFIR, AT RE PR M E o R e A M D) RE S S
COPD A2, (H 4 i A1 43 L LA e g 5 1 b A=
Yikr T IRIZ W COPD R A v 1497 30
AR IRARIBEE
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