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([ ZE]B8 . HOPBRLEE FHTIA (progranulin, PGRN) Bl f B4 /N L5 BF2E (wild type, WT) B/ FEBR M 525 (Imiquimod , IMQ)
VB R A AR T S AE M AR 22 50 . 773 s ) IMQ R4k WT (44 F)FI PGRN-(16 H) /NG 8 B JHR A A2 2 I o B Jik
RIEFEARY | FF10 3 2 BT BN 3 (Western blot) | 7€ & 2 XAN@%}iﬁ(quanﬁtative polymerase chain reaction,PCR) | IRARKE - er
(hematoxylin and eosin, HE ) Y& {655 73R K /N FREH 2R 2544 | 98 M 7 9 4l fd ) 25 -6 (interleukin—6, 1L-6) , A A/ 2 10 (in-
terleukin—10,TL-10) AR PRIE N F-—au(tumor necrosis factor—o, TNF-o) \— %8 AL & A5 B 2 (nitric oxide synthase 2,NOS2) A% 4k
fiff 2 (cyclo—oxygen—ase 2,COX2) , I - 1B (interleukin—18 , IL-1B)] . JH T- A HE H ¥Hﬁ%ﬁa%k%ﬁa§ﬁ7kﬁ$ﬁ§ 3(cys—
teinyl aspartate specific proteinase 3, Caspase 3)1LA S H WA OCHE [ AHOCH 1 1 4255 3 (microtubule—associated protein 1 light
chain 3,1.C3) . JZ & 456 % 1 (ubiquitin binding protein, P62) | FI WEAH S 19 5 (autophagy related protein 5,ATGS) | F WEAH & H
7(autophagy related protein 7,ATG7) , FIEASCHEE 5 1 12 B9 5% (complex of autophagy related protein 5 and 12,ATG5-ATG12)]
MAEAL, BESR RIS, T/ R IR SRERIAY /. WT /NS oWl 21 - Bz 41 U] 35 58 | R PR AR IRE e 3 22 | i A8 26 iU
i, ZPE T 1.6 IL-10  TNF-o NOS2 ,COX2 7E55 6 KFikf i (P<0.05) , F Wik BEH I (5] A8 misg o ; sesh, 56 6 KRIHELL
EIHEEN(P<0.05) , K PEF T 1L-6 I1L-10 TNF-a NOS2 ,COX2 IL-1B FikE i (P<0.05) . 5 WT HENFRAI L , PGRN KL/
BR300 2 S JEE B T ] &, R P DR TL-6 NOS2 38T 155 (P<0.05) , ZH 2 [ W 5 R T /K P W S AR (P<0.05) , S5 . WT /NI
PGRN"/NEIRBESEFE SR 6 K LT H T /N B IR R AEARAY 3 5 WT /N BB Jok AR TR AH 1L, PGRN/INBRUIN R 17 J Jbk 5 i A% 784
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PGRN deficiency inhibits autophagy and apoptosis of skin tissues

in mice with IMQ-induced dermatitis
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(Department of Cell Biology and Genetics ,Basic Medical Science of Chongging Medical University,Core Facility
of Development Biology)
[ Abstract)Objective ; To investigate the differences in inflammation and autophagy in imiquimod (IMQ)~induced dermatitis model be—
tween progranulin—deficient(PGRN™) mice and wild—type(WT) mice. Methods : The psoriasis—like dermatitis model was established
by smearing the back skin of mice(44 WT mice and 16 PGRN™ mice) with IMQ. Western blot, quantitative polymerase chain reac—
tion(qPCR) , hematoxylin and eosin(HE) staining were used to detect the changes in the tissue structure, inflammatory factors[ (inter—
leukin-6,1L-6) , (interleukin—10,1L—10), (tumor necrosis factor—o, TNF-a ), (nitric oxide synthase 2,NOS2), (cyclo—oxygen—ase
2,C0X2), (interleukin—1B,IL—1B)], apoptosis—related protein (cysteinyl aspartate specific proteinase 3,Caspase3) and autophagy—
related proteins| (microtubule—associated protein 1 light chain 3,LC3), (ubiquitin binding protein,P62), (autophagy related protein
5,ATGS5), (autophagy related protein 7,ATG7), (complex of autophagy related protein 5 and 12,ATG5-ATG12)] of the mice. Results .
The mouse model of psoriasis—like dermatitis was successfully established. Significant thickening of epithelial tissues,increased infil—
tration of inflammatory cells,and more angiogenesis were observed in the WT mouse model, with the highest expression levels of IL—
6,IL-10,TNF-o,NOS2,and COX2 observed on the sixth day(P<0.05),and autophagy increased with time. In addition, the proportion
of spleen increased significantly on the sixth day(P<0.05),and the expression levels of inflammatory factors IL.—-6,1L-10, TNF-a,
NOS2,C0X2,and IL.-1B were highest(P<0.05). Compared with
the WT mouse model,the PGRN” mouse model showed more
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(2018-11-06) Conclusion : The dermatitis model is successfully established

significant thickening of the back skin,higher expression levels
of inflammatory factors IL-6 and NOS2 (P<0.05),and signifi—
cantly reduced levels of autophagy and apoptosis (P<0.05).
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both in the WT mice and the PGRN™" mice on the sixth day. The symptoms are more severe in the PGRN”~ mouse model than in the

WT mouse model , which may be related to PGRN deficiency due to its role in impeding autophagy.
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1120 FZEG IMQ U NBIRZN I 2> 7] s H20030129) 5
RNA 42 HUAH & (Bio Teke 23 7] ) ; RT-PCR i & (Takara
N s R HZYURIR RIPA (35 = KN 1] 3 245 Marker(Thermo
fisher 23 7] ) ; Immobilon®—P Transfer Membrane ( Millipore 23
) At ATGS , LC3 Hiik (NOVUS A #l ) ; St actin FLIK
(Biodragon 22 ] ) ; T Cleaved Caspase—3 $ILHR (CST 24 Al ) ;

BT P62 HifA (Proteintech 23 7)); Hdbit ATGT HifA (Affinity
250]) s HRP ARG e (LA AR s IR W54 (58510 5
ECL A6 &6 (3 = K ) 3 73 A FE (Solarbio) ; 41 (Solar-
bio) ; Leica PFI< S AEE (16 )

1.2 Fik

12,1 IMQ 755 /N VR S i B IR AR IR ST 28
WT BN, HAF 541 B 5, 25 H(62.5 mg,5%)IMQ 254
R SR AAE /N B R0, RELR IR R 0 d(7 H) 3 d(7 R,
6 d(7 FOAI9 d(7 H), Hh e iRk 25 i i B2 vh AT g 20/
SRET 30 B R JSE B B8 00 | 20 BETE B, iz Ji8 o o 4545 ol g Wk 9 i
R, DA EEARE R T 5 2 5 2T VR PRI 25 B AR BE A
T5% ARG 2~3 min, B BUN TS ERR AR ALY, B T
1 RNA (3R ECS 2 U A S R AE R /s BRAH 2454 |
RAE VAT A WER AL, BEFE H A S (R R 6 d, 32 FHAH [H]
B 5 325 A IRHAY PR WT F0 PGRNA/NER AT SRR R 0 d(WT:8 H,
PGRN*.8 H)HI1 6 d(WT:8 H ,PGRN.8 H), Z 5 &+
APREA FARER AL, SR B TO/ N RAET, St 2
HEHE 3K,

122 qPCR A4 5 R 71 mRNA KV 7RI WA
PAVRIFEA AT B AL 1) /N BB B, B8 PR R AN T DL 2 e 5
A1 mL 2Y# 2% 5 min, 12 000 t/min, 4 CES.L> 10 min; 2
JEHNA 200 pl 58407, 727 30 s, B8 3 ming 2R UL 548
B2 5 RNA SR 5 S 8 5% 5% ¢DNA 3\ 84T qPCR
RN, Hor 1L-6 B _E TG94 & 5° ~CTGCAAGAG—
ACTTCCATCCAG-3" 1 5° ~AGTGGTATAGACAGGTCTGTT-
GG-3";1L-10 By FIE5 19143 & 5° ~AACATACTGCTAA -
CCGACTC-3" 1 5 ~-TGGCCTTGTAGACACCTT-3" ; IL-1B [
RIS 5 B 5° ~CTCGTGCTGTCGGACCCAT-3" F1 5 -
CAGGCTTGTGCTCTGCTTGTGA-3" ; TNF—a [ |- T W5 | 143
S 5’ ~CCTGTAGCCCACGTCGTAG=3" 1 5’ ~GGGAGTAG—
ACAAGGTACAACCC-3";NOS2 [ £ FiE5| ¥4y & 5 -
ACATCGACCCGTCCACAGTAT- 3’ il 5° ~CAGAGGGGTAG-
GCTTGTCTC-3" ;COX2 iY_LE FiEs 4532 5° ~-TGTGACT-
GTACCCGGACTGG-3" 1 5 ~TGCACATTGTAAGTAGGTGG -
AC-3" ;N2 GAPDH [ L N#5 153 552 5" ~AGGTCGGTG—
TGAACGGATTTG-3"F1 5’ ~GGGGTCGTTGATGGCAACA-3" ,
1.2.3  Western blot #4408 (AR K- TR K
R T B EE /N BRURZJER , 0380 PR RO AT DL 28 5 i
A1 mL & S RIPA (1:100 L8] m A S E R0 6130 5
WSR2 20 R 4, N 513038 S0 30 3 W, BRI 20 s, 2R
12 000 r/min,4 °CES.C> 10 min; Z J5 T ERMERHAS 20 1Y A8 2
H SR JE R A &35 1 ek i e

124 HBUbEE  SrE/ MR R, LA 1:10 (14 L BRI
F 4% M ZREEED  BE 1 d; 28R R E0 R Ik
JEIRHLF T0% K, T A A DR,
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[iEEE P
13 it obr

iz ] GraphPad Prism 5 Ziit43#r , i 8 LIIEL + Fr
HEZE (v = 5) o, AR HLECR R 2 22000, 4
(BP9 LR T LSD—t 34T 5 PR DR 2 52 il (Vg A SR PR BT P12
V30T, K 37K i @=0.05,

2 % R

2.1 IMQ #5450 S8 A Bk KR g A R M B AL

AT 53 S WT /NELLL 0.3.6.9 d 4 AH ] s 457
IMQ BERY, 2 JE BN B B Bk, A i R A
HEAT HE Qe 0, W 6005 N SR 181 1t s B 1) [ 34 2 e
R, RV NS 2 BAESE 6 Rig™d, Ak, g I
(] B0, AR o A5 A

1 IMQFESH WT/MNRIRERERR AR HE £ 8

2.2 IMQ #5405 A UK KA PR T AR AR SO T
Ak

AHITERE WT 7N B [ i [1) A5 R ik 58 i A58 750 v 14 Bz ik
ZHAHEI RNA ]2 3B FH R4 T qPCR I Western blot #4347 .
e 1 PR HE FRAS TR T] 2345 9 Pk K - A 3R i 0 5 161 2A T
7R, BEE IR AYSE R | R PER T IL-6(F=3.943, P=0.054) .IL-
10(F=8.008,P=0.009) ,TNF—a (F=14.980, P=0.001) NOS2(F=
7.585,P=0.010) ,COX2(F=14.620, P=0.001 ) 51401, 7655
6 K ikFN e, MG AR . 11 Western blot 204 T %1, H W
T LC3 ATGT ATG5-ATG12 1Y 3 ik 2 B Wi in iy
ATGS 55 9 RFERHURFL(E 2B)

Emod
m3d
Mo d

9d

mRNAZGA K-

IL-6  IL-10 TNF-a NOS2 COX2

a: 5 0d H#,P=0.035;b: 5 0 d FL#,P=0.003;¢: 5 0d It
#,P=0.002;d: 5 0d H4,P=0.003;e: 5 0d F#¢, P=0.001;
f: 5 0d L&, P=0.001

A. qPCR il Jz ik 28 PEE - 1L-6 IL-10 'TNF-at [NOS2 |
COX2 A [AIHA] & Y mRNA 7K (x % 5,n=3)
0d 3d 6d 9d

LC3-1
LC3-11

ATG7

<«— ATG5-ATGI2
ATGS

P62

B-actin

B. Western blot #:ill F BEACEE 11 LC3 (ATGT .
ATG5-ATG12 . ATG5 P62 ({7 A 7K F-

2 WT /INGRBZ Bk S FE AR Y o A ) B 1) e 5 1 R
BIERRIEER

F1 WT/NRE BB B B SR E FREE (x +5,0=3)

2151 IL-6 IL-10 TNF- NOS2 COX2
0d# 0.670 + 0.297 0.760 + 0.215 0.736 + 0.256 0.900 +0.119 0.807 +0.170
3d4 1.594 + 0.585 1.357 £0.397 1.386 + 0.646 1.668 + 0.171¢ 1.172 +0.894
6d4l 2.044 + 0.694° 2.788 £ 0.524" 2.891 + 0.445¢ 3.216 + 0.498° 3.608 £ 0.467"
9d 4l 1.306 + 0.304 1.839 +0.789 1.129 £+ 0.176 2.048 + 1.087 1.199 + 0.559

F1H 3.943 8.008 14.980 7.585 14.620

PIE 0.054 0.009 0.001 0.010 0.001

Hia, 5 0d HH,P=0.035;b: 5 0 d 4L, P=0.003;c: 5 0 d Fb#, P=0.002;d: 5 0 d H4, P=0.0035e: 55 0 d 4, P=0.001:f: 5 0 d Ho#L,

P=0.001
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[ A ST e B /N B S e 8 B 22— O Lt
AT AR, 2 2 BT R AR [ S A] A5 RO 55 /0N BRUMA I A ) LA
TEBL, 2% 3 T S NGUNEAS [ Bof [ A 4% 8 1k PR 19 3R A 1 0L
El 3A R REREZRHG, 5 6 R, 5/ N ELE
B (18 3B) B IRIESR I RNA 34T qPCR 430, & I 1 Jik
R R T TL-6(F=27.070,P=0.000) .IL-10 (F=
88.970,P=0.000) TNF-a (F=25.190, P=0.000) NOS2(F=18.400,
P=0.001) ,COX2 (F=9.227,P=0.006) .IL—1B ( F=144.000, P=
0.000) ) mRNA ZIABEH, 2 6 KA B, imi H. b iz ik 5
F(E 3C) , AHATE TMQ i 200 WT /NG IR S RER AL o | 56
PERTF-Fik LR, B EAHOCH I3k, A W

F2 WT/NREE RS EAE R A 5] B 18] s PR 5
NBAFREHE (x £5,0=3)

5 T B P
0d4l 0.005 = 0.000
3d4l 0.009  0.000"
6d 4 0.011 £0.001"
9d 4 0.006  0.000°

F i 35.630

PAE 0.000

Hia, 5 0d H#,P=0.002;b: 5 0d F#,P=0.001;¢: 5 0d Fu#g,
P=0.025
23 WT A &A= PGRN7 R84 Bk e BEAN 20 42 45 ) T AL

AR ITIEREAHI TN 25 6 KNBRIUE, 43 BIHESE T 0 d Al
6 d ) WT Fl PGRN*/INR R IR ASAERETY %5 0 K24 Control
4,55 6 KA IMQ 4, 4121 H HE Jeta g5 R o, 5 WT 41
AHLE , PGRNZH 36 JE TR, RAE NI RE IR AR Il 48 A=
RHR T, Ui PGRN-FUZ R R AEREIR 5 i ™, PGRN
BRI IMQ 75 10/ IN B S F B2 1k SR 1) R AE VR TR
2.4 WT &A= PCGRN“ /N RO ik K A P LR F 8
v 55 8 o RGA T O

ATFFREER 0 F1 6 KIW KR LT qPCR F1 Western
blot ZMH7, 7 4 FIt7s 4 WT H1 PGRN-/INERUEE JH 4% 28 1 DR 110
FIRRFEM ] SA TR, 5 IMQ K% FAHMEL 5 6 K WT Al
PGRN-~/N BRI 4 rp 8 M T 1L-6 (F=4.062, P=0.079) .
IL-10(F=0.020,P=0.890) NOS2(F=1.055,P=0.334) .COX2(F=
24.770,P=0.001) {23k B350 ; L 4h , 5 IMQ 5 51 WT /)
BURZ TR HE , IMQ 5 5279 PGRN-FL AP IL—6 (F=26.490,
P=0.001) NOS2(F=13.680,P=0.006) f) F ik 37, IL-10(F=

4.967,P=0.056) .COX2(F=25.660,P=0.001) By X AL ; 1A
PGRN [ T 3R PEAE IR AU EE . Western blot 25 51T 41,
IMQ W51 WT /N R R AEL 5 IMQ A5 AU Eb [ 1
HHIEHE F LC3 k3, P T-HI S [ Caspase3 kM
IMQ 353119 PGRN [ [Tk SORELH 5 IMQ A7 F2HHH L
AHOCHEE H LC3 Fi P62 RIK AR KA T M E H
Caspase3 KL/, $&7R WT /MR IMQ F55 L IRAAE S, A
WG T ARG SR AT, PR Tt T LRSS ; 1 PGRN-/INER, TMQ
TR RIS , I WEASRESLTS , T T T (& 5B).,

Ha

A AT R R IR R N

0.015-
I =
E( = 3d
£ 00104 mod
= . 9d
= 0005
s

0.000 :

0d 6d 9d

a: 15 0d FLAs, P=0.002;b: 5 0d 4%, P=0.001;
c: 5 0d Eb&L, P=0.025

B. A [R] i [a) g I LU F R LT (x £ 5,n=3)

50
c g -Od

40 i 3d
B 6d
2 —
3 304 9d
i
Zz 204
==}
g

10 4

IL-6 IL-10 TNF-a NOS2 COX2 IL-1B
a: 5 0d Fb#,P=0.007;b: 5 0 d HdsE, P=0.001;
c: 5 0d i, P=0.005;d: 55 0 d L4, P=0.002;
e: 5 0d HAES, P=0.014;f: 5 0 d A, P=0.035;
g:5 0d LA, P=0.000
C. qPCR A P H 9 VR~ 1L-6 . IL—-10 \ TNF-o [NOS2 |
COX2 IL~1B A[AIEF ]S mRNA 7K (x £5,n=3)
3 WT /N B Bk AR B i R [5] B (8] s AR A L R
RERFHIRIEEFR

® 3 WT/NRBRREAR [ B 18] = ¢ E FEIEE (x +5,0=3)

25 -6 IL-10 TNF- NOS2 COX2 -1
0d4l 0.790 + 0.559 0.810+0.211 1.009 +0.023 0.895 + 0.108 0.622 +0.330 1.931 +0.966
3d4l 0.396 + 0.040 0.428 +0.150 2.543 +2.874 0.378 +0.072" 0.301 +0.049 1.044 £ 0.426
6d 4l 6214+ 1.751° 5648 £0.820" 35070+ 10.640°  7.839 % 2.882° 7.055 +3.547" 40.019 + 5397
9d 4l 0.906 +0.116 0.973 +0.258 3.522+2.547 0.837 +0.126 1.254 £ 0.734 2.770 +0.221

FAH 27.070 88.970 25.190 18.400 9227 144.000

P 0.000 0.000 0.001 0.006 0.000

Fia, 5 0d HAE,P=0.007;b: 5 0d HE,P=0.001;c: 5 0 d H%E,P=0.005;d: 5 0 d L% ,P=0.002; e: 5 0d H#,P=0.014:1: 5 0 d b2,

P=0.035;g: 5 0 d 45, P=0.000
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Control (0 d,WT) IMQ(6 d,WT) Control(0 d,PGRN™) IMQ(6 d,PGRN™)
= K o % W T‘*r\ 2 e N 2 A€ 3
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B4 % 0F16XWTE PGRN* /MNRIRBHEKRAAEHLH HE L6
F 4 WT #1 PGRN™ /MR B BR S 1 E FRISE (x £5,n=3)
1L-6 IL-10 NOS2 Ccox2
215
wWT PGRN wWT PGRN™ WT PGRN™ WT PGRN
Control (0d )2l 11170316  1.229+0.256 0.785+0.227 0946+0.412 1.922+1.301 12600225 1.594+0.532 1.407 +0.368
IMQ(6d)4H 1.886+0.559 2.621+0.227 2.066+1.181 1.770+1.031 3.629+2.647 6.113+0.828 7.024+1.802 1.643 +0.297*
FER AL (PP 1H) 26.490/0.001 4.967/0.056 13.680/0.006 25.660/0.001
TERIZE 50 (F/PAH) 4.062/0.079 0.020/0.890 1.055/0.334 24.770/0.001
ZHAEH (F/PAH) 2.200/0.176 0.235/0.641 3.149/0.114 21.570/0.002

Fra, 5 IMQ(WT) H#, P=0.007

s IL-6 IL-10
. -mWT | 4
i‘ mPGRN- B,
3 2 |
R’ P
= =
= =
g g1
0 0
Control(0 d) IMQ(6 d) Control (0 d)  IMQ(6 d)
NOS2 COX2
-WT

" PGRNT

mRNAFK KK
mRNAF KK

IMQ(6 d)

Control (0 d)
:a, 5 IMQ(WT) H#, P=0.007

A. qPCR K WT Fl PGRN /N U AL L6,
IL-10,NOS2,COX2 ) mRNA /K- (x +5,n=3)

Control (0 d)

- W
% PGRN+

IMQ(6 d)

m W
= PGRN™

wT PGRN™
Control IMQ Control ™MQ
0d) (6d) (0d) (6d)

— TLe3-1
I S

B. Western blot £l WT F1 PGRN~ /INEUEZ [ [ WeAH 56
FH 1 LC3. P62 AT A Caspase 3 AR 117K

B 5 % 016X WTHPGRN/MNRKXMEEF.BERATEANRIZER

PGRNRETER 2 h Rk, & 5 kB E il — ik
Fe . W9 & B, PGRN N TNF 22K (TNFR)[¥)
FBCAR S TNF-a 524045 5 B 1E TNF-a 5
45 5538 %, DT BT R W VE T 24 PGRN B2k
B, TNF—o DI REREAS-F-32 B4M ], DT & A8 i 96
S, LA, PGRN 7E F S Gl M an 2 W oG 1y
RIEFEP AR T CHEAVEH , PGRN R RO IR 1)
HREE AN LPS i T 5 2 B £ 1) 4 PE I
T8 G R PRSI A LTS PGRN 7K1 41

PGRN EIkHI R T2, B2, % PGRN TE4 Bk
IE N BB TIHTR L 2 £ Bl RS
HRAE & B, [ WA f 2 40 P e T S R PR
T 1 HAE HaCaT 41, 32 FIK5PGRN BEWS
PEAE [ WA RN, [ IV — ol 28 %) 200 P o f
PR, 2 WS I TR R A T I A7
540 I DA T B 8 A XUZ B P, I3 5 5 1 A
(4 B8 Al A e AR AR %, 2 58 2 RIR Y
ol O R U s T W) S e ] R
FARAER R M, AR S 3 BRI T PGRN 4R JE %
BT RALE S5 B WEAEE—E R R,
RBFGERIIAIEE T IMQ 1519 WT /N B ik
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