B . ph ki
i *E‘E‘**g?‘m Acta Universitatis Medicinalis Anhui
ISSN 1000-1492,CN 34-1065/R

(RMERRFEER) MBEH KRR

H 7- Mot SN o s R AR i e 2 M M L I RS AR 2R A ROML AR 5
= JERE, B, BRACAS, XURERS, XUE, X, BRALC

WA H 4 2026-03-11

Mgk Hil:  2026-04-10

51 R JEFE, RN, BRAAS, XUHERS, XUE, )9, BRALSC. 7-Ji IR R R

HEAT e ARG . JE RS AR 2R A P AOMLAIE TE[I/OL]. % BB RL K224,
https://link.cnki.net/urlid/34.1065.R.20260409.1200.006

@NKit s

www.cnki.net

PEER: (EgER TR, FtENF B R ER TSR ER. Hoefa. B0 e
B ERERBNACSHE, HIBSRTITF. EmAad AR, HERse e A e i i
TR CRIEM L LI HERUE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
DR T E R 2% R i, SRR — kAT, MBSO SO H & . WU AR AR N 2%,
AL BT R R AT A B S B L

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2026-04-10 13:57:02 https://link.cnki.net/urlid/34.1065.R.20260409.1200.006

7-Jhi S B A SR B (R P B A S S L TR AR BAE A ML BT R
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BRI Y28 — M m BBk, & AE 230601)
RE BH WA T-MEHEREEE (DHCR7) (&R 40 b is . 38 AR 2805 &
HAS5 O Tk R ASEEEE 1 DHCRY T8l e vh 2R I8 KPR = TG . A
TEH I b 5z 40 f#k BEAS-2B st B, Western blot A& it i H1299 Fi1 A549 4lifffk DHCR7
HHREKF . KM/ RNA (si-RNA) Fiji H1299. Ab49 40l DHCR7 JE[K, sifEjE
FSESS . CCK-8 Al M RIIR LA K Transwell S 5e 5545 Ml ek 2 i PR S8 5 . 3 #8 A28 Western
blot I AR IEILEE 3-¥4HE/EE 8 B (PISKIAKT)  Janus SBE/ME 55 T 5 s ]
T3 JAK/STAT3) . 222G & /40 i AME = 1 5 i@ s (MAPK/ERKD 3
(B 5B 5 5 0 TR (p-AKT. p-STAT3. p-ERK) . ZR EWfE 225
P&, S5 R 41430, DHCR7 mRNA & A7EfiifE hbm®ik, HE5HEAR
% (P<0.001) . DHCRY 7 H1299 FI A549 4fiffg Hh Fik /K ¥ i % = T BEAS-2B #Hifild (P
<0.05, P <0.01) . 5 si-Control #ILt, si-DHCR7 H1299 1 A549 4l ffis45E . LA A2 2%
Re 1 BB %, p-ERK ZE#MH] (P <0.0001, P<0.01) , {H p-AKT Hl p-STAT3 /KF &
BETH. %W DHCR7 (Lt an ity . TR, HHLH S5 MAPK/ERK {55 il
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Research on the role of 7-dehydrocholesterol reductase in promoting the
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Abstract Objective To investigate the effects of 7-dehydrocholesterol reductase (DHCR7) in
promoting proliferation, migration, and invasion of lung adenocarcinoma cells and the underlying
signaling mechanisms. Methods The expression level of DHCR7 in lung adenocarcinoma and its
prognosis were analyzed by using public databases. DHCR7 protein expression levels in the lung
adenocarcinoma cell lines H1299 and A549 were assessed by Western blot, using the normal lung
epithelial cell line BEAS-2B as a control. Small interfering RNA (siRNA) was used to knock
down DHCRY7 expression in H1299 and A549 cells. Assays including colony formation, CCK-8,
wound healing, and Transwell experiments were conducted to assess the proliferation, migration,
and invasion of the knockdown cells. Next, Western blot was employed to assess the
phosphorylation levels of key signaling molecules in the Phosphoinositide 3-kinase/Protein Kinase
B (PI3K/AKT), Janus Kinase/Signal Transducer and Activator of Transcription 3
(JAK/STAT3),Mitogen-activated protein kinase/extracellular signal-regulated kinase pathway
(MAPK/ERK) (p-AKT, p-STAT3, p-ERK). Results Bioinformatics results indicated that both
DHCR7 mRNA and protein were highly expressed in lung adenocarcinoma compared with normal
tissues adjacent to cancer. Furthermore, higher DHCR7 mRNA level was associated with poor
prognosis (P < 0.001). The expression levels of DHCR7 were significantly higher in both H1299
and A549 cells than that in BEAS-2B cells (P < 0.05, P < 0.01). Compared with si-Control, the
proliferation, migration, and invasion abilities of si-DHCR7 H1299 and A549 cells significantly
decreased. Among the phosphorylated signaling molecules detected, p-ERK was significantly
downregulated (P < 0.000 1, P < 0.01) whereas p-AKT and p-STAT3 levels were not significantly
changed. Conclusion DHCR7 has prominent effects in promoting the proliferation, migration, and
invasion of lung adenocarcinoma cells, and the underlying mechanisms are related to the
MAPK/ERK signaling pathway.
Key words lung adenocarcinoma; 7-dehydrocholesterol reductase; proliferation; migrate; invasion;
ERK signaling
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TEABRVEE A, i 7598 2 d i L R iE 2 —, #Ailivt 2022 R 294 250 33K (12.4%)
1180 FIBET e 1 (18.7%) M, 4222 b, il 3 B4 /N g (small cell lung cancer,
SCLC) FHE/NHff1sE (non-small-cell lung cancer, NSCLC) Wfhiz#Y, H.rh NSCLC /&t
At A 80% ~ 85% LA 1. NSCLC £ P WA fl, 048 it i Clung
adenocarcinoma, LUAD) . filiff iRy FIR 4 pfitige, b LUAD /Lt 40% 74 4123, i1+
ok, TRV BUT . HEIANGST M REIR T S 2 G T ZIUAG 7 E R, {H LUAD B
11 5 R AEAERAIAT] 200, L, $REFM LUAD RIS T, FERN T /T
REAUERNLE], S5 NEE ., DHCR7 £ —F it 7-BiEIHEEE (7-dehydrocholesterol
reductase, 7-DHC) A4k I [ B (1) OCHER, 25 1 [ B P P i s — BB, 1 L] e ] LA
(R Rg it e, AR e L, R TSR B, DHCRYT it 7L s 4 P 1 1 5 A
Lk . SR, DHCR7 2 752M LUAD HIKAEREHBIIEAGE. B, S0 AERA
DHCR7 f£ LUAD " {13R3L, JFild A4Skl 7r i DHCR7 X LUAD 4HRIg 5 . iE AR a8
YER K HAZ 50 7L, NimARIGTY LUAD S48 80 .

1 MRl ETE
1.1 BHERIE

it Kaplan-Meier Chttps://kmplot.com/analysis/index) #i ¥ 122 £ T v il & 5 K R 1A B4
J& (gene expression omnibu, GEO) . FE[KIZU-2HZIRA a2 (genotype-tissue expression,
GTex) . i HE[RIZH KB #0452 (the cancer genome atlas, TCGA) M1 P i 1 (R 4 %
P5 )% (therapeutically applicable research to generate effectivetreatments, TARGET) A %4
43§t DHCR7 7E LUAD H' mRNA KA 5 ; il i Kaplan-Meier #4f % 43 # LUAD H DHCR7
T 5 7 . @i HPA Chttps://www.proteinatlas.org/) $4f FE3k 15 DHCR7 4z 414k ik .
1.2 EEMHE

A549 4ifil R H Eilg 8 ARG IR AR H1299 418 204 B b 5UIR EEARBHE A IR
Al Ja4-IE (555 : BC-SE-FBS07) . RPMI-1640 ¥4 (175 : BC-M-017) . DMEM
iRkt (18%5: BC-M-005) . 1%#-#i% % (It'5: BC-CE-007) Fl 0.25% /LR (1%
‘5: BC-CE-003) Wy H R st AN EMBARAIRAF] s Jet Prime #4617 (185 : 10100001)
i F 75 Sartorious A H]; RIPA R (175 : PO013B) W H L = RAEMEARAIRA
"l TRIzol $2HUK7 (#%%5: B511311-0100) . DHCR7 #ifk (#%*5: D122232) . si-RNA
1 PCR 5404 B g4 TAY) TREH R/ F; GAPDH Hifk (185 : AF7021)01 [ 3£ [F Affinity

AHl; CCK-8 & (85 BMU 106) . ECL &It (85 : BMU 102) W H B AR



EVHEARA R A
1.3 FENH

CO. I35 7746 (A5 : HFI0/HF240)Ily F Hifg /1 R EAL SR A IR A7) PCRAXER(AL 5 :
A 33185)I 4 35 [F Thermo /A & ; B bR (L5 ST 960) I H 5 i 2 K X 3% 15 %524 7], Western
blotting 2 FAX (5. JS-1070P EV)IW [ _E iR BERMHG A IR A .
1.4 5
1.4.1 s

PG IR T 37 °C. 5% COp IS FRAT T, BCl 7 10% I iR 2F MLIE A1 1% -8E 55 3R XTI
DMEM 1 RPMI-1640 55577 3%, Frai i A2 90% /e A I, A ) Feidt AT v AL A AR
14.2 MpEFEY

AR IR A fS , B0, BT 6 LR . 55 6 FLARAI IS FEIA B 70% /45,
T4 2 mL e AR RAE, MR Jet Prime %% 44174 B 454 si-Control. si-DHCR7 (¥4I W3
D ARt BT E, Y24, 48 h JFHHT RS .

& 1 DHCR7 T 51

Tab.1 Interference sequences of DHCR7

Name Interference sequences (5°-3”)

si-Control sense:  UUCUCCGAACGUGUCACGUTT
antisense: ACGUGACACGUUCGGAGAATT

SiDHCR7-1 sense:  UGACAGAACCGCAUCUCAATT
antisense: UUGAGAUGCGGUUCUGUCATT

SiDHCR7-2 sense:  ACACGUCUCUCCCUGACUUTT

antisense: AAGUCAGGGAGAGACGUGUTT

1.43 RT-gPCR
H TRIzol 127 3¢ B3 45 A SIS RNA, KL S cDNA. BiiJ5, /] SYBR
Green JOLHERE, HRBHIEW WA, HEAT PCR M (BIMIFFIILE 2) o

% 2 PCR 5|17 %)

Tab.2 PCR primer sequences

Name Primer sequences (5°-3”)




GAPDH F: CAGGAGGCATTGCTGATGAT

R: GAAGGCTGGGGCTCATTT

DHCRY F: GCTGCAAAATCGCAACCCAA

R: GCTCGCCAGTGAAAACCAGT

1.4.4 \Western blot

YN EIA ) 80% ~ 90% A Ak, & PMSF: RIPA = 1: 100 [ZLfFRTEIK F5Y
RIS B E, EEERMEH BCA LT, REMTH SDS EAEZZ M RRBCH| S b
Ffo BCHEER, SREA LA, BIKHHMTE A0 8. KGR AR 3 O e b P
WS ) PVDF JE L, B 5 18 F A A 8 PRRCET AT 1 he BHEJS, TBST Bl 3 ¥k, #F4K 10 min.
Bt J5F %6 5 DHCR7 (1: 20000 . GAPDH (1: 1000) #HifAE T 4 °Cikfaidnc. H,
R A2 B, TBST Welii 3 4k, B TilisEpte =4t (1: 50000 #, =EEMHHE 1h. )5
TBST ¥ 3 Ik, BT Rih i, T,
1.4.5 CCK-8 40 favs t

¥ LUAD 41254 si-DHCR7 1A si-Control 41, i+ 96 FLH ', 4L 5000 4.
HEE 6 MEFL, H5F 24, 48, 72, 96 h 4 MIJIH) . FEREANIE] AR, #%00 CCK-8: ALl
BrIRdk = 1. 10 Fi# CCK-8 S, FRFLERFIN 110 pL, B TR R DR 1 h,
450 nm P KA, BRI E 96 FLAR OGRS (absorbance, A) .
1.4.6 RIYRSERA LT H 6L

% LUAD 40t 53 si-DHCR7 4141 si-Control 41, 6 LG Flic S2£%) 3 sk, 4
FRRE AL JE 50 T 6 FLARR, A4 ik E) 90% LA FRF, £ 200 pL #Itesk, EHT 6 fL
WRORHBRELR, &R B K B2k, ] PBS THVE 2~ 3k, HBRBIKNN, 35 g
TIMEREFREE, 78 0. 24, 48 h W RIJR X Skt AT 41 I8 I Fi % .
1.4.7 Transwell SZIGR T4 fUZ 2R 6E S

FATC ML B 7R B VR AL FRAN A, 58 — RATIREANE S, I 60 pl ()70 ML i5 55 7= 54
BEUR T/hEd, BTHFENE. 4h )5, WEZRME, B9, S0, ol
ERIFREEE, A NEMECH 140 54, AEUN 150 ul MgiE i in A L=,
24 FLBHINAN 600 pL30%IML I I 76 4= 5 9k, 4R A I E 48 h )5, R/ hv=Hit, W
F/NEPRRWAR, PBS HYE, F 4% J RS E 30 min J5, {45 SR 4R gL 15 min,

PBS iUt 2~ 3 ¥k, JH B E &AM B S A %



1.4.8 YHpRTERESLL

LUAD 4 a5 si-DHCR7 4141 si-Control 21, 46250 Ji5 , #:F0 T 6 LA+, B£L 2 000
AN, B IR AR IR 7~ 10 d. BB TSR KT 50 gl e, Jf HorokE
[ A M BLAH RS, FrLBEoRdE, PBS EBE, I 4%Z MR T 30 min J5, Wk HRE,
25 R Y8 15 min, PBS PP 3 UG, JBCTHE KRR T, AR DSR4
15 it

f# FH GraphPad Prism 9.5 #0547 70 M SAE R, Imaged R AT 48 =4k 7 #r,
SLIOHIE UL X + 5 FRoR . BIZHEE 2 A LURCR A A5G . 20 AL 2 ) P SR DR 36 5 22 40 M7 P
<0.05 NEFHGIEFE Lo
2 8%
2.1 DHCRY7 7E LUAD 9 [IRIEF G 547

M Kaplan-Meier ¥ % 3515 LUAD f#] GEO. GTex. TCGA Al TARGET A JF 4,

B i Bon 5 IEH 2, DHCR7 mRNA /£ LUAD #1315 /KFRAE 1F (P
<0.001) , WL 1A. JE2EM HPA Hdi 3515 LUAD FIE# il 230 G AL I, 3 —20
SrHTERAE T DHCR7 & (A7E LUAD HmRIE (B 1B) . Kaplan-Meier i3 22 X IIfi PR 25 34
HlEa AT e i (B 1C) , 45 B0, DHCR7 £IA/K V5 LUAD B A 77 (Overall
Survival, 0S) EHI&fAISE (P <0.001) . Western blot 25 % 1 5 BEAS-2B 4 fufi tt.,
H1299 1 A549 4iififi i DHCRY ¥ 8 F &1k /KF 5 i, 22 A G i 1 (P < 0.05, P < 0.01),
W 1D, LL &5 R E I DHCRY 7F LUAD Ha%is, HE5WEA R %,



& 1 DHCRY7 #£ LUAD H i 3REFBUE 2347
Fig. 1 Expression and prognostic analysis of DHCR7 in LUAD
7£: A:The expression of DHCR7 mRNA in normal tissues and lung adenocarcinoma was
compared and analyzed using the Kaplan-Meier database; B: Immunohistochemical images of
DHCRY7 expression in normal lung tissue and lung adenocarcinoma obtained from the HPA
database ><200; C:Kaplan-Meier database analyzed the survival curves of DHCR7 expression in
patients with lung adenocarcinoma; D:Western blot detection of protein expression in BEAS-2B,

H1299, and A549; *P < 0.05, **P < 0.01 vs BEAS-2B group.



2.2 wifk DHCR7 ##] LUAD 40 i 3 5E RS /7
RT-PCR(#] 2A) 1 Western blot( [&] 2B) 45 & B, #H% T~ si-Control 41 /il si-DHCR7 H1299
1 A549 411 DHCR7 mRNA (F=538.1, P<0.000 1; F=964.4, P<0.000 1) FIZE[ (t=2.925,
P<0.05; t=3.020, P<0.05) MJFREKIFIHEE TR, R si-RNA AR TR . 40 vk
TERSER B, 5 si-Control ZHAHEL, si-DHCR7 45 H1299 F1 A549 4 il 57 [ T i 50 2 2 2>
(t= 19.38, P<0.000 1; t=12.28, P<0.001) , . 2C. 2D. CCK-8 skt —uk, @ifik
DHCR7 J&, H1299 (t=4.798. 12.19. 18.96. 11.52, P<0.000 1) #1 A549 (t=4.333. 6.287.

6.508. 10.13, P<0.000 1) #Hfff 5 RE /0 S k55, WK 2E.



& 2 F& DHCR7 ## LUAD 41 i385 Re /1
Fig. 2 The knockdown of DHCRY inhibited the proliferative capacity of LUAD cells
7£: A:RT-PCR was used to verify the knockdown efficiency of si-DHCR7 in H1299 and A549
cells; B: Western blot was used to verify the knockdown efficiency of si-DHCR7 in H1299 and
A549 cells; C,D: Assessing the impact of DHCR7 knockdown on the clonogenic potential of
H1299 and A549 cells through cell cloning experiments; E: The effects of DHCR7 knockdown on
the proliferation activity of H1299 and A549 cells was evaluated by CCK-8 assay; ‘P < 0.05, ™"P

< 0.001,

2.3 Rk DHCR7 3] LUAD ZHB 3R B8/

YRR S256 5, 5 si-Control A EL, si-DHCR7 4 H1299 4y 24 h (t=6.978, P<0.001)

P < 0.000 1 vs si-Control group.

#1148 h(t=9.365, P<0.000 1) iLF%RE /I8 T F¥; [FIFE si-DHCR7 A549 4fiffd 24 h (1=8.827,

P<0.000 1)F1 48 h(t=6.940, P<0.001) AT AEIIEE N, ZRAERITEN. WK



& 3 R DHCR7 #] LUAD 4 fIiERERE S >4
Fig. 3 The knockdown of DHCRY inhibited the migratory capacity of LUAD cells >4
VE: ***P <0.001, ****P < 0.000 1 vs si-Control group.
2.4 W% DHCRY #i# LUAD 40fa ¥R 2288 71
Transwell 256 7R, 5 si-Control Z14HEE, si-DHCR7 H1299 4ifiid (t=7.963, P<0.01) A
A549 (t=8.883, P<0.001) #iffIff1R 28 HE /135255, ik DHCRY7 #ifi] LUAD 1%

Xfed). WK 4.

& 4 @& DHCR7 i LUAD 423887 =10
Fig. 4 The knockdown of DHCRY inhibited the invasive ability of LUAD cells <10

E: **P <0.01, ***P < 0.001 vs si-Control group.



2.5 Wik DHCRY Ja#llfi] ERK BERRILAKT
K F Western blot 4341 HE L UL A 3- 4t/ 25 11347 B (phosphoinositide 3-kinase/protein
kinase B, PI3K/AKT) . 2zZdJ5 %40 E /40 M AME 5 TR 1T i % (mitogen-activated
protein kinase/extracellular signal-regulated kinase pathway, MAPK/ERK) F1 Janus /{55
S MRS 3 (janus kinase/signal transducer and activator of transcription 3,
JAK/STAT3) 15 5@ 58 (5 5 7 AKT. ERK il STAT3 (BRI /K. B 5 &R, 5
si-Control H1299 1 A549 Zifitd#H Lt, si-DHCR7 4 H1299 1 A549 4l f¥) p-ERK 35 4% # ]
(t=12.86, P<0.000 1; t=3.909, P<0.01) , T PI3BK/AKT 4 JAK/STAT3 {55 i@+ 1) AKT
F STAT3 (5 SRR /K P AR B35 T, 278 DHCR7 £ LUAD H il igidid i MAPK/ERK

(EReplily e R ISib K (R

Bl 5 Rk DHCR7 J5#i% ERK BERRALIKF
Fig.5 The knockdown of DHCR7 suppressed the phosphorylation levels of ERK.

Fkkk

¥: TP <0.01, ™P <0.000 1 vs si-Control group.
3 iR
ABTLEAEE > 2> B], DHCR7 mRNA A1 F7E LUAD H IR KC T3 i 2 i T

4, I H, DHCR7 Fik/K s, HB¥E OS Bk, AWf74; 4%~ DHCR7 £ LUAD



MR . AR, DHCR7 fEE 3@ h R MKk, 5EakEHRAeR
G EM . EREHERE T BT 7B R, DHCRT FiAK TSN 2 B A MG, R
ks AT fE N R, SRS TR A RA . AWML R5XE L —5, # DHCR?
/& LUAD (¥ 2 FhRI i e 81, 5 oRidt RIS B ARG, & LUAD 897 I —ANBE
FEFR

AW T se T SR . CCK-8. 4HifiRIIR LA L. Transwell SEEG3H], DHCR7 fLit
LUAD ZHH 35 . SER AR ZE. EAY%ThRe b, DHCRY J&—FhS 5 fIH [ B4 iid 72 1Y
BRI&AG, 425 DHCRY Rofefm i ML AT A L5 0 [ B A s 5%, RI4Eff T DHCR7 3%
EAN,  EE e RO T P AT, R 4 i A IR K P e T IR A AR 0 g
2 M A e R e ] B R A R b, IR L, bR 1R BT 4E IR DHCRY ik th B 5 38 v,
B T L A S UM R SO S I [ B — DR 2R, IS CD8Y T dlifukess, &
(i R 12 28 AN RS 02 . Sl A SCRR ISR, 00 PR 2 i L ] e P B AR AR
A DU R e AR A o X SR 7 T I FE AR M AR S50 05 T DHCRY 7E LUAD H {2
iR A PSR4 T RS i BRIR JE Rl . A 785 DHCRY 8 AR R (1 S0 45 1 — 8, i,
DHCR7 R it 1 2 6] 5 A ) 5 pidt T (2t P e 2t AR VR e e I 1 7 . ST AR 28
BRAh, AR AP SRIG ISR, EREBEE T, & DHCRY AT LLjsk /b 155 e s 40 A 7 AR b A 12 28 A
RN EERS . IX e R4/R DHCRY k(e g 4u g5 . LA iR 28 ae /it LUAD
e, HALEI AT Re 5 IR R H G O¢, JE4RI0 T SEII0AIE DHCRT A5 ) L[ B 7t 55
#£ LUAD H s A

HNit— 2 W] DHCR7 7£ LUAD H AA45AE I B0ME 5 70 7HLHI,  ASHE 788 id Western blot
5256, HL% si-Control 1 si-DHCR7 H1299 #1 A549 4 f] PI3K/AKT . JAK/STAT3.MAPK/ERK
3 M2 S BB oSS 5 0 TR LK . 45 R R ORRIK DHCRY J&, p-ERK /K i3
BEAR, {EJZ p-AKT F1 p-STAT3 /K-FA & R . ol CRklMR ], DHCRY ilid
] BEAQ T, T2 KN 2 77 A4 B B 250384 70+ (KANKA R IE i, 210 PIBK/IAKT
B, (e SR R R (EMT) | BB AR 2. B FEPIE B, DHCRY
A3 I O B IV ) PIBK/AKT/MTOR (5 Sl B e iR i . Bk S5 KW, DHCR7
FEANF) i o8 268 59 b mT DL R 4% AN 7] 10 DB A5 5 T i (B g 1) A2 K e . MAPK/ERK
5 R A T RS T I B B TR, RIS L S AT R S G i T e vh R AE
HERATEHL, ERK (5 500805 5, p-ERK s 40z, 0 B & Fi
FHAWEEEA MR E IR (c-MYC) « JUN JR¥EIE R (c-JUN) FISTE 6 S R 7 2 (ATF2) %%



S PR IR NS 5 L UAD e it g 2 U1k 18l AR 9t K B DHCRY j@id MAPK/ERK
B 5H{Z 5 7 LUAD 40 AR5 . iEBAI{1R2E, {5 DHCRY dnfTAs 1% ERK HIBERR 1L
AR TRE— 25T

L5 bRk, AWTFUIESE DHCRY /£ LUAD HRiE & L, 5 LUAD & HEARA
K. {E LUAD ', DHCRY7 fefigfe gt utibe . T fiad, HAEMMHITR S ERK 55
B, $E/n DHCRY W REMEN LUAD BFH 2 Wi FIIGTT ITEAE 2 Thn &9 .
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