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[ E] BaY: HEZE M & (androgenetic alopecia, AGA)AY A& Ik L 5 HEEZE 7K B HAR I 6 06 . T
Z %K (androgen receptor, AR)ZEEHE 28 F5 BHGME 1 27(heat shock protein 27, HSP27)Hr . HSP27BRAS1H/IMZ
WERZ TR (microRNAs, miR)-1 7] DL AR kK F-, {HHSP27 5 miR-1 2B EEA S5 T AGA (19 K55 H BT M ATE R
AHIFFEE RGN T AGA 3k e 414U HSP27 . AR Sz miR-1 f A /K-, #R1F HSP27 A miR-1 (AL S5
ARUETE AGA T TERT . Faik: B0 MNEERIR M8 55— PR Be 2019 4F 9 H—2020 4 2 A UG A 31 AGA i
H 46 BI(AGA A1) K R B [RI AR A B AR 2 52 Bt HRA ) SRAE LM IEREAS, R IR e M B2 (ELIS A ) A
I35 — & 1 (dihydrotestosterone, DHT)FIHSP27 /K- ML th 4 10 1] 235 1Y Sk i ZH A, R 4R 1 o B3 v A
HSP27 Fll AR 25 1B Y 3A /K-, real-time PCRAGM HSP27 ., AR FllmiR-1 ) mRNA Fih/K . 76 NTBFL k40 Rt
AL YL HSP27 siRNA i HSP27 (438, [RIFal & 73 il % 4 miR-1 K miR-1 #0150, A AR 25 A2k A8 k. &R
AGA ZH 1) DHT F1 HSP27 /K “F- 34 BF & 725 T X R ZH [(361.4+187.7) pg/mL vs (281.8+176.6) pg/mL F1(89.4+21.8) ng/mL vs
(41.2+13.7) ng/mL, 3] P<0.05]. AN & FREE () AGA 35 113G HSP27 Fll AR 7KV 22 ¢ o 4e 127 2 L (P>0.05). A&
ISR BN . AGA B IV HSP27 /KF-5 DHT K -2 1IEAHE(=0.936, P<0.05), k4141 HSP27 mRNA #ik/KF-
5 miR-1 mRNA F kK2 A G=-0.640, P<0.05), SXFIRLIAIH, AGA k4148 HSP27 1 AR 25 A R # kK
-, LA M HSP27 mRNA Rk /KF-Fll AR mRNA Rk KV 0] 1 T+ 55 (P<0.05) s T AGA F 75 3k K2 20 21 miR-1 3R3A il
AR ZFRIEMH] T (P<0.05). ARSMAIISE on, A ANBZL LA 73 3 A HSP27 Fl miR-1 I I 5EHI ] AR ()
ik AR HSP27 Al miR-1 A9 K35 X7 AR B9 HIVE T EA 2R, 2R A 50175 L P<0.05), 4it:
HSP27 MimiR-1 A BE[A) I AR KRB LI, SFEAGARAA.
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ABSTRACT

KEY WORDS

Objective: The pathogenesis of androgenetic alopecia (AGA) is related to the level of
androgen and its metabolic pathways. The binding of androgen and androgen receptor (AR)
depends on the assistance of heat shock protein 27 (HSP27). HSP27 combined with
microRNAs (miR)-1 can regulate AR levels. However, it is not clear whether HSP27 and
miR-1 jointly participate in the pathogenesis of AGA. This study aims to investigate the
role of AR up-regulation in the pathogenesis of AGA and underlying mechanisms.
Methods: A total of 46 male AGA patients (AGA group), who admitted to the First
Affiliated Hospital of Guangzhou Medical University from September 2019 to February
2020, and 52 healthy controls admitted to the same period were enrolled in this study.
Serum levels of dihydrotestosterone (DHT) and HSP27 in patients and healthy controls
were measured by ELISA. Western blotting was used to detect the protein expression of
HSP27 and AR in scalp tissues of patients and the healthy controls. The levels of HSP27,
AR, and miR-1 were analyzed using real-time PCR. Human dermal papilla cells were
transfected with HSP27 siRNA to inhibit the expression of HSP27. MiR-1 and miR-1
inhibitors were transfected simultaneously or separately into cells and then the changes in
AR protein expression were detected.

Results: The levels of DHT and HSP27 in the AGA group were (361.4+187.7) pg/mL and
(89.4+21.8) ng/mL, respectively, which were higher than those in the control group
[(281.8+176.6) pg/mL and (41.2+13.7) ng/mL, both P<0.05]. However, there was no
significant difference in serum HSP27 and AR levels among AGA patients with different
degrees of hair loss (P>0.05). Correlation analysis showed that there was a positive
correlation between HSP27 level and DHT level in the AGA patients (P<0.05). The level of
HSP27 mRNA in scalp tissue was negatively correlated with that of miR-I mRNA (P<
0.05). Compared with the control group, the levels of HSP27 protein, AR protein, HSP27
mRNA, and AR mRNA in scalp tissues of AGA group were significantly increased (P<
0.05). The up-regulation of HSP27 in scalp tissues of AGA patients was closely related to
the increased levels of AR. However, the level of miR-1 in scalp tissues of AGA patients
was significantly down-regulated, contrary to the expression of AR (P<0.05). Further in
cell studies showed that inhibition of HSP27 or miR-1 expression in human dermal papilla
cells could inhibit the expression of AR, and inhibition of both HSP27 and miR-1
expression was found to have an accumulative effect on AR, with statistically significant
differences (all P<0.05).

Conclusion: HSP27 could combine with miR-1 to up-regulate AR levels, which is closely
related to the development of AGA.

androgen alopecia; heat shock protein 27; miR-1; androgen receptor

T & MR % (androgenetic alopecia, AGA)Z I
RS A PR R, BIRER Sk A B W g . T
Sk R B FE AT DT AGA 2 H TSR WL IR &
P, RRRRIALTHAE, B a kA, EB
N3 35 21.3%5) . B & 0t S8 35 A S W 7= A 52
M, ZHARZ B MCL BE ) . A 1959 4F Hamilton
HRKAE HHHES R KT 5 AGA M EZ R R LISk, Mk
FAEN AGA R EE N R 23 17 25", H

HIBFTRIA A AGA B A& L] -5 e 2R i 7K M
G A

AR ML P R 2 O ST, 2 B s
FUIRT AR ™ A o SRR 2 -0 i JEE (1R A 1LY ) Ak
b A 521 (dihydrotestosterone, DHT), DHT 244 1
4 % 52 {K (androgen receptor, AR)MHE Sy Hb S i 5% 5
LA L, AIgliRAEmMZRHE, FEMAST. K
B 20 2L R R N B R Y 45 Bl T R aE ok B Lk R
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SEELRY, TR R R R e o Il i R AR R AR
JRI T A A S ) AR R AR K B R AL AR 15
B, FHAGAMERY, AR T, 454
R A (I 8% 2 5 DHT) 75 22 #8527 (heat shock
protein 27, HSP27)AGHBIA GESERL . Foriffsg A
R, UNEZBER R (microRNAs, miR) 1] BE7EHERL R
MRS B R EEAEH, 75 BRIE B A R B
WAFHEZE Rk . Stope SR i 51 i g8 P AT B 5T
7% B HSP27 B4 miR-1 7] LAJE S AR YA KF . (H
HSP27 5 miR-1 2 HHKRES 5 T AGA B &% H T i
NIERE ., AWFIE BEBRTTHSP27 BEA miR-1 1) 8748
FEITEL AR BIERAEE AGA 2w P BIFE T

| AR5 TE

1.1 —Rg&ER

B M BB} R 2 B 5 — BE g 2019 4F 9 H —
20204F 2 H IR B B 1 AGA % 46 l(AGA ), 4F
1#(35.2+7.1) % . AGAZWITRAE: 1) K& AL
WAy, 3203 ) Sk TOURE A, if & B £k 1] 0L 7%
S A i, SO TR IF LA e &, RISk TP ak
MRS FE S BE 78 F Sk K A 8 50 35 856 55
2) 5t AT 1) A A i A (R e e 2D 15% LA
o HEBRPRAPEN L . Sk AR . FLb b 2 S ek
S 4 5 | A P O . B o i 1 i A o 2 e AR PR
K FH 2007 4F- Lee 5542 H i — ol 038 H o Bik——
BASP 54 AGA B8 # i & /™ SR B2 i AT 439 1~11
GONRRE, WMVENTE, V-VIIENEE ., &R4
46 I AGA B E T, B | R AR S A 22,
18, 6], BEHUFMITE) M BRI B J 5 — B B 1A
G Fp O AR 1 {8 1 AR A 52 19 (O R AL, AR IR
(36.4£6.8)% . YN ASRE: 1)L 34 H N MR R
BRI 2)TC AGA W L R KR L 3)ToHAb K
TR R s 5 4)SCARREE . ZRUFURA . 18 BB S
HZE 5 AGA AL EL . PILAEIR 25 S Ea ¢
X (=0.854, P>0.05) AMFEL) M ERR R
—ERE AR P LA LR (LS . 20192 K-
04°5), W GRIGEEIIE R E .

1.2 FRAUE

IR SCAE « A IO 2 0 50 X6 42 S 2 I e ik
M3 mL, ETEEN, APidE, E=RTHELR
Ji, LA3000 g B0 10 min, WEHC )2 M, A% R
FARNLLANEL . K MIEARAS A =80 CARIR KA M 7
TF, R IR e 28 W 56 (ELIS A )RS I L35 DHT 1
HSP277K -0 Sk AHAWRAHINCEE : A PR 43 il

BOIo BB TEXT G, K Hk B R T SR pR e fe , T
Sk TR e Ak (v B 2 5 K THUHE) U T U 1.0 emx
0.5 cm, REEKEBZHIFRA, HA-80 CURA A7
%FHO

1.3 ik FI R AL

AT BRI R 6 o A B SRER R A B A
H A A TRIzol 377 Fll TaKaRa S5z % s ) &0 5 4=
Y TRECORE) A RS 7l =i Lipofectamine™ 3000 i,
7 & o~ 3¢ [# Invitrogen 23 & 7= i 5 HiL HSP27 $it 1A
(ab109376) Fl AR(sc-52309) ¥4 2 3¢ [ Thermo 23 H =
fh s miR-1 U6 5175 i L 9 32 A B AR A R
ISEVE L NBFLS AN T M B R R A I g g ot
5% I S 0 35 AR AE 5 HSP27 /I T 4 4% 88 4% 1 (small
interfering ribonucleic acid, siRNA)(sc-29350)>4 3 &
Santa 28 F] ;7 s miR-1 BL414) . miR-1 #1 il 57 (anti-
miR-1), NT X} FE 4 (miR-NT) H b7 75 35 28 & 4 il 5
f 4= 17 . DMEM K5 57 3 8 56 [# Gibeo 23 Al 7™ bt 5
Real-time PCR Kl 2 4t . PCR X C1000 FA4 45 PR 4L
BEIE A% 4X Universal Hood 1134 5% [E BIO-RAD /A ]
T

1.4 EERENTERN K EAL P HSP27FARERR
RiEIKE

KPS Rk R Gk R M2V A R, )R
5 EHZMEIRE5), 7100 CH/K 2 S min,
2% SD'S 2R T s I i 458 st P Dk I 4 L 7% # 51 PVDF it
FHERE AL hEIMA B —P, &F4 CRIKRH
MEE R, DATBST PR 3K, AR 10 min, PEASE
A9, IR TFHE2h)5, LITBSTYEH 3K,
FEKR 15 mine SRIEMABERTER . B . F,

1.5 Real-time PCR ;% #& il 3k 7 4 241 HSP27. AR
K miR-1RiXH)7KF

K H TRIzol v& FEHR P 40 3k Fz 221 1) B RNA, H
L HNL ORI RNA B R4l , 1% 305
AR P BRE A L PRSI RNA A 5244, i TaKaRa J2
B Sk ) B R S 4 L cDNA AE Ry 5 AR, fd
TaKaRa §" B4 5 & 317 PCRY 4 . HSP27 i 1F [7]5|
Y1 5'-ATCTCGTTGGACTGCGTGGCT-3', F I 5]
Y} 5'-CAAGGTTTCATGACAACTTGC-3'; AR I IF
158 5-GGAATTCCTGTGCATGAAA-3', 5]
Y M 5'-CGAAGTTCATCAAAGAATT-3'; miR-1 1Y 1F
] 51 1} 5'-GGCGGTGGAATGTAAAGAAGT-3',
5|4 H 5-~AACGCTTCACGAATTTGCGT-3"; NZ
U6 1) 1F 18] 51 ¥ Ky 5-CTCGCTTCGGCAGCACA-3',
I 51 ¥ ok 5-AACGCTTCACGAATTTGCGT-3',
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PCR JZ W& £ 25.0 uL, f1$52xSYBR Green I Master
mix 12.5 uL, 1E@EGIY 1.0 pL, KE5I1Y 1.0 pL, &
FESEP=)3.0 uL, 7K 7.5 uLo PCR W Z&AF: 94 CHil
5P 1.5 min; 94 C 30s, 62 °C 30s, 72 °C 60s, 3k
354G . PCR =49 FH 1.5% E5 i b o Jis v 1k 4 7 o
SR 27 AR Rk

1.6 = B & EN i ik 46 ) B B i S #0460 HSP27 3R 1%
K miR-1. miR-1#HIFIHELE ARKIEWEZTH

BONEF LM, A& 10% i 4 i i 1)
DMEM $; 555, B T 37 °C . 5%CO, i85 7546 oh 1
F5, VENARTF R A LI AN . B AN B FL Sk 40 A
1x10° AL 3 Fl F o FL AT L 35 =l vp , S R
Lipofectamine™ 3000 if J5T 4<% 44 12050 & vl W1 13 i 47
YL 43R si-NT X HE 4H (% Y B 4 X5F HE) T si-HSP27
2H (%% Ut HSP27 siRNA), WAE & 040, {8811 RIPA
B AR A M SR T, R AR 1 BN
PG A R REAS Fh HSP27 25 A B R IA7KF, B0 IE si-
HSP27 FTTERRCR

BNBFL AL 1 10° AN /FL3E R T 6 FLA0 LG
FEMLH, 28 Lipofectamine™ 3000 JIg 5t {454 YL i 7]
BB TR, /2641 : miR-NT % FE 4 (s
BHPEXTHR) . si-HSP27 41 (%% %« HSP27 siRNA), miR-1
21 (%% J% has-miR-1 B4 4)) . miR-1+miR-1 1 il 7] 41
(A1 5% G has-miR-1 #0142 Fl has-miR-1 4] 1) . si-
HSP27+miR-1 41 ([F]H} 5% 4 HSP27 siRNA Fl has-miR-1
REH) . si-HSP27+miR-1-+miR-1 41 5 25 (5] s e
HSP27 siRNA . has-miR-1 £ il 4 1 has-miR-1 #J
Mo #Yke hfm, WidEFRAL, ke 48 ho Wk
AL, il RIPA 8 H 2 i 2 B A e v S i
Ji, FHER P BRI A A N [RI AR AR v AR BRI T 2
KK

1.7 it abiE

T A B d i A Excel 2007, #RJ5 5 A SPSS 18.0
GEHRAT T34 THERORH IR 2 (o) K
P LEBCR ST AR AR e K50, 24l HRBCR T 2243
Mr, el ik — 25 PG W L Aok A LSD-+ K 56 . SR
Pearson #1531 AGA /£ # HSP27. DHT 5 miR-17K
SEZ A EE, A P<0.05 22 S B Giitar i L,

24 B
2.1 AGA A 53BB4E M= DHT F1 HSP27 /K ERILL B

AGA #H () DHT F1 HSP27 7K V-1 &5 T % R 2H (34
P<0.05, #1).

F1 AGAASXTRAME DHT F1 HSP27 7K FLLE
Table 1 Comparison of serum DHT and HSP27 levels be-
tween the AGA group and the control group

215 n DHT/(pg'-mL™") HSP27/(ng'mL™)
g il 46 361.4£187.7 89.4421.8

X HEZH 52 281.8+176.6 41.2+13.7

t 2.159 12.892

P 0.033 <0.001

AGA: MEBZEMEN %, DHT: A %, HSP27: %
HEH27.

22 AER % 2 E B AGA 2 & 175 HSP27 #1 AR
IKFERLE B

ASTR) B A TR B B9 AGA FE 1L HSP27 Fil AR 7K
Lk, ZFHTIGIEE X P>0.05, £2).

R2 TEMEEERNAGA B & HSP27 1 AR 7K T 1)
R

Table 2 Comparison of serum HSP27 and AR levels in the
AGA patients with different degree of hair loss

AR n HSP27/(ng'mL™)  AR/(ng-L™)
Lz} S 22 87.7+4.9 325.2+10.6
h 18 87.6+4.8 324.847.7
itk 6 88.6+7.9 328.048.5
F 0.069 0.223

P 0.794 0.639

AGA: MEBGRVEB % ; HSP27: $AMUIE27; AR: HERL
EGEUS

2.3 AGABAEFRASLFALAFHSP2TFIARERK
KR EE B

PAXEHRALAG AR . HSP27 5 [ i 42308 K i 0 3
HESEAT Y — B AL #(H 0 1.000), AGA 41 AR ZE [ i
2% 3K HE (2.088+0.114) Iz HSP27 & 11 % ik # (2.222+
0.188) ¥ B W F+ /&5 (4% Bl =7.322. =4.001, #J P<
0.01; K1),

24 AGAESWRALFHLR HSP27. ARK miR-1
# mRNA FRiAKF LB

DA BE2H 3k je ZH 4 h HSP27 . AR, miR-1 FRENT
mRNA 7K ¥y 5 1 9 47 33 — {6 40 B2 (¥ 24 1.000),
AGA 413k iz 41 41 HSP27 Fl AR 1) mRNA 23k 7K
YIE X RRAL s miR-1 1 mRNA ik KA T X B4
(43 =6.938 . +=7.014, =7.479, ¥jP<0.01; [£2),
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- = P<0.01
3 29 P<0.01 2 — =
AGA Control 2 20f | ~_ 20f
e —_ v .S —
HSP27-27kD < 1.0r £L 10}
— 2 S A
2 05F & 05Ff
e e
20
A Control AGA B Control AGA C

1 AGA A53RA L AL ARFIHSP27 E ARFIEKFH LR (1=10)

Figure 1 Comparison of HSP27 and AR protein levels in scalp of the AGA group and the control group (n=10)

A: Result of Western blotting. B: Relative AR protein level. C: Relative HSP27 protein level. AGA: Androgenetic alopecia; HSP27:
Heat shock protein 27; AR: Androgen receptor.

AR HSP27 miR-1
— P<0.01 — —
Lw Lw -1 Lo P<0.01
<% 3 <% 3 <D |0 =
% E % 2 K
g 2 5 2 £
¢ E ¢ E 2 £ 05 —
=9 1 =2 1 = Q
T £z |&| g2
[} o [}
) &0 [~
Control AGA Control AGA Control AGA

E2 ITEBAES5 AGABLFHALAF AR, HSP27 K miR-1 8 mRNA RikKFELLEB (n=10, its)

Figure 2 Comparison of HSP27, AR, and miR-1 mRNA levels in the scalp tissues of the AGA group and the control group (n=
10, x+£s)

AGA: Androgenetic alopecia; HSP27: Heat shock protein 27; AR: Androgen receptor.

2.5 AGA & HSP27 5DHT. AR. miR-1 By

AGA B F# I iE HSP27 /KF-5 DHT /K V-2 IEAH G
(r=0.936, P<0.05). AGA H ¥ Ifili5 HSP27 5 AR /K-
JCAH M (=0.076, P>0.05), AGA HF kK H4 K
HSP27 mRNA 5 miR-1 mRNA ik 7K -5 7 A K (=
-0.640, P<0.05).

2.6 A[EsiRNA BERTEE e AZL LA iEXERR
DLBA AT B2 (si-NT) #4715 — AL BE(CH 1.000),
si-HSP27 ZH i N B 313k 41 At HSP27 28 11 o1 A AH X 3=
KT 0.18+0.02, —F 2 F A Gt 2E E L (=9.709,
P<0.05; [K13). si-HSP27 FTTTERBIRIL 80% LA |

P<0.01

si-NT si-HSP27

HSP27 27kD

HSP27 relative
protein level

GAPDH | s S | 36 kD

3 ANEI LML siRNA 5 HSP27 EARIEKFEH T

1

si-NT si-HSP27

Figure 3 Changes of HSP27 protein levels in human dermal papilla cells after transfection with siRNA
HSP27: Heat shock protein 27, GAPDH: Glyceraldehyde-3-phosphate dehydrogenase.

DL miR-NT 41 i# 17 5 — b 4b 38 (R 1.000), si-
HSP27 2 AR 2 I AHXT 1A 5 0 0.542+0.057, miR-1
ZH AR #E A X 15 B8 0.686+0.033, % 5 miR-
NT 4 b4 22 J WA g it 2 L (53 0 =4.539 ., =

6.549, #1P<0.01), [[H}4% Y% HSP27 f*) siRNA Fil has-
miR-1 B (si-HSP27+miR-1 2H), ARZE RIS
14 0.365+0.039; 5 si-HSP27 4H 5 miR-1 41 A L ,
AR T A 5 T (3 P<0.05); %% Y4 miR-1 #41)
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Y has-miR-1 $1 5], BP0 miR-1 (VERT, #F—
AL HSP27 siRNA, il HSP27 )ik, AREH

GAPDH 36 kD

1 2 3 4 5 6

R IA T8 0.568+0.092; 5 si-HSP27 41 L 22 % 6
GiitEE L(P>0.05, [K4),

P<0.05

1.5p —/————
P<0.05

1.0F
P<0.05

JI e

W

AR relative protein level

B4 AREAFEZLMIHSP27 5 miR-1 FIRIEKTE T ARFRIATL

Figure 4 Changes of AR levels under different levels of HSP27 and miR-1 in human dermal papilla cells

1: MiR-NT group; 2: MiR-1+miR-1 inhibitor group; 3: Si-HSP27 group; 4: MiR-1 group; 5: Si-HSP27+miR-1 group; 6: Si-HSP27+
miR-1+miR-1 inhibitor group. AR: Androgen receptor; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase. HSP27: Heat shock

protein 27; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase.

3 iR

AT RS2 S-o0 AR D AT A 3R, o] 3 e 0 o) S
Ak N DHT, &M DHT X8 & 4 KA mkIfE -, ff
BRI ARARD, RGBS R & B
AGA B HES I 3~6 A~ HAEIREfE 5, DHT /KF
BORITATI R RRAL, B B AARKE, mHRT
B, PR, BTLL, I DHT /KSF 2 0
AGA JT R B BAE AR, HSP27 & PGS (R &
HU N PSR F B BN 5 2 — . HSP27 H i
FOR MG, S AR AOAH AR R AR RS
A SR PEDS S {H HSP27 7E AGA &9 v B9 AE I 4
RILHGE . AW & P AGA B3 I3 DHT F1 HSP27
KX W i T B AL, T L i i HSP27 KA 5
DHT /K-S IEA, HE78 HSP27 Al GERL ATl AGA
IR AR R Z —

ARG R IR . AGA 41 B &k 4
HSP27 1 AR ik /KB i X HRA, 7B FLkan
JiL 4 HSP27 283k, AR 25 1 3T 36 3k 1 B =2 w4
il o MiR 22— N IEPER ARG S/ N T RNA, Hid
T R R P 4 i PR 11 R 3K T TR 22 BB 1 & 9
HEEAEAY, MiR-1FEG L. HEAL. HURAR
Jili BRI . BTSN R AN R R AR B RS A Rk
Z54MAERK . ik, BTSN, sl
EMER R, B ARSI LR A
KER AR, BFFEFEI . HSP27 {4 AR )33k FlTG
PEMS AR Y £ 3k 52 HSP27-miR-1 {5 5 i B% 19 4

FULEOL R A7 fK % 21 R B B (non-receptor tyrosine
kinase c-Src, SRC)J& miR-1 Y E 32480 5, miR-1 7] LA
TR SRC T 1 1T LRI s ARPY,

AWFFREER BN AGA ik 4 219 HSP27 .
AR Y FE [ FUF mRNA 357K B 8 3 5 i, i
miR-1 ] mRNA FRIEACHAR TR IRAL s #F— 2017450
S, RN BT A BRI Gt si-HSP27 B miR-1
BRI vl 2 AR () 36 . e 4 si-HSP27 Al
miR-1 BIYIRT, AR R 3 — L 2, B
SN, 4548 HSP27 Al miR-1 [A) i/ AR |
W, EmfEE AGA K9

H i 5¢ T miR-1 05T i b THI25 BBz, miR-1
HA UG te 50k, BTE o s e
PRaEPIZ ) V2 0906, K HSP27 BkG miR-1IRYT
AGA [ T 25 T 8 B3N AR Rk A RROR T
fE, HoaT Dl KM 2R 40 5l o P 3R 2Y
T A 4 B AN R R o

ZE TR, AGA B#F Ik AL HSP27, AR
AT mRNA {9 23k 7K F B 5 &5, 1 il 3
HSP27 /KF-5 DHT KPR IEAH G . £ ANEBZL L0
) HSP27 5% % miR-1 #BAEN ] AR 25 11 BT
ik, DHT 5 AR %54 Bl AE K0 B WAL AL AR 1 191
%, SEAGAMIKRE.

BT AR T4 SCIBRE, RERIG 2R
BT, B

PR sEER: EH AR ATR R e
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