SR

s ¢

= TR
%(L ~ )ﬁ\!}‘?[%
4 S8R
ol

« B

ply Fﬁ%%J

Y

i

i

P g

s fhI¥ jﬁ]&y

RN9701-1692
Pl AL TR S A (DR TR L PR 21—l LR T TR AR A 2 PSR (D)

PR B E S5 E hg » TR NSC95-3112-B038-002
MER AR EE s

9505 ~ 9604

18 T I ,f:, plI=v

& [HE[, BT IR TS AAEfT Lee, Yi-Hsuan; Liaw, Jia-Horng; Chang, Shu-Fen; Chang, Shwu-Fen
PTTs FUALSBJE BTR S R S SRS s PR

Methylprednisolone; Glucocorticoid receptor; Growth-associated protein 43; JAK; NogoA; Chondroitin sulfate proteoglycans; Neurocan; Spinal
cord injury; NogoA

FL‘,E*}"/ B AL ETIHERE 3R (synthetic glucocorticoids) » J[IF 1ELS. &' #ElJE(methylprednisolone, fif#Z MP) 7 lp'ﬁf B TR REE (5 5T VR
4] 1(Second National Acute Spinal Cord InjuryStudy) » = PLREE I [l SMEFTREH P & I MRS R o B FE o iR AL T
a:T GAP-43 FLPNAIFHE VS - v = F FFIsT- F 0 Z =1 " GAP-43 KL RLEE: (promoterregion) (VAR - 27k -477~+21
(rGAP43-P1) and -858~-406 (rGAP43-P2) of the rat gap-43 genepromoter 4" pGL3 expression vector ° it 2}~ F E{U’Tfél“’ﬂl » Iy MEFES
rGAP43-P2 JE /7 » EZRENS 12 GAP-43 mRNA A5 o 502 MP AYIRLE o T Pk Rgp 35l L BT, I corticosterone
dexamethason, [[|F = U1 MP 45%f rtGAP43-P2 [V[RLE[TN] « MP =155 F Higlh & (=1 » [y 58 %~ g i JAK /STAT (FPREE 2 E R -
S MED R - MP ﬁﬂ[éﬁ glucocorticoidreceptor (GR)=* Stat3 A @ty = (=] » & 7 fd 31 GR }% | 7+ GAP43-P2 promoter iy
Stat3binding site » [fif MP rﬁ ffll GR == P53 i FL\I > ﬁlﬁ’?*y P53 # F",iﬂ GAP43-P2 promoter _FpY P53binding site © - NogoA ﬁlﬁdgﬁfﬁt’%
1> MP ﬁﬂ]fﬁﬂ AMPA %g&FUNogoA FLNAZL > P 31507 NogoApromoter YF[[fkyj Pril s> 25 {fM%— HT] promoter analysis #5117
NogoApromoter i MP responsive region » = 7 *ql%‘ﬁjfj P EIFGE S MP therapy S5+ |§Jt‘|§ﬁlﬂ NogoA # I E ﬁﬂfﬁﬂ]‘eg' o [P > FG Y
AR R 5 NogoA P ELE(=H ) MP 355 NogoA Il (=27 51 2 TEAf @ (oligodendrocytes) F=if: BB fd(astrocytes)
FIEEE » B3 MP = fol SREY S 2 AT o NogoA 3L « 7 inhibitory extracellular matrix fI95L AT [ 25 P53 MP @ 4707
Extracellular Matrix [[I > — fﬁfrﬁ ﬂ]ﬂ‘[HEEq S [Y inhibitory extracellular matrix [UELNZAIR > £ ({177 | %F chondroitin sulfate proteoglycans
(CSPG)[IURY 2 Fb B o 25 [+ = " CSPG gene promoter [I¥ reporter construct lé?*t Lﬂﬁl[ﬂ%%ﬁ/ﬁ i?“ CHEE T F KoLl Ll == =



- L

= R R, (S AU TS O 1 (LSRR S (5D YRS, RIS R PSS R | WP, ST
HEIEII ) RS S 0 R PR 2R [

Methylpredinisolone (MP), a synthetic glucocorticoid (GC), is the only proven therapeutic agent for acute spinal cord injury (SCI). This project is
directed at exploring the genetic mechanisms of MP in the transactivation of growth-promoting genes and transrepression of growth-inhibiting genes.
MP promotion of neurite outgrowth was accompanied by upregulation of GAP-43 gene expression in dorsal root ganglion (DRG) neurons under
stimulation with kainic acid (KA) in primary culture. The full-length as well as fragments spanning -477~+21 (rGAP43-P1) and -858~-406
(rGAP43-P2) of the rat gap-43 gene promoter have been cloned and subsequently constructed into the pGL3-basic expression vector, followed by
transfection into P19 cell-derived neurons. rGAP43-P2—driven 3 reporter expression correlated well with the extent of GAP-43 gene expression upon
MP-KA treatment. MP-enhanced GAP-43 phosphorylation was dependent on the Janus kinase (JAK)-mediated signal transducer and activator of
transcription 3 (STAT3) pathway via protein kinase C-dependent STAT3 phosphorylation. Furthermore, we found that MP treatment increase
interaction of GR and Stat3 in the nucleus, and increase GR and Stat3 binding to the GAP43-P2 promoter. Therefore, these results suggest that MP
may enhance GAP43 gene expression via GR-Stat3 interaction. MP effects in promoting neurite growth also involved its effects on the
growth-inhibiting factor NogoA and inhibitory extracellular matrix (ECM) proteins. MP reduced the expression of Nogo A, an endogenous inhibitor
of neurite growth, in both DRG neurons and astrocytes, and oligodendrocytes. GR-siRNA and application of GR antagonist reversed MP suppression
of Nogo A expression. To investigate the transcriptional regulation of MP repression of nogo-A gene expression, we have cloned the rat NogoA
promoter fragments rNogoA-P2 (-2183~+7) and rNogoA-P1 (-1115~+7) into the pGL3-basic expression vector. Luciferase activity assay shows that
MP treatment decreased AMPA-induced rNogoA-P2-driven reporter expression in both astrocytes and oligodendrocytes. We have identified the
MP-responsive region in the nogoA gene promoter. MP therapy in SCI rats also reduced injury-increased NogoA expression. For inhibitory ECM,
neurocan, a chondroitin sulfate proteoglycans, which was profoundly upregulated upon excitotoxic insult in astrocytes, was transrepressed by MP in
a GR-dependent manner. In summary, we have identified growth-promoting genes and growth-inhibitory genes that are activated or repressed by
glucocorticoids respectively during nerve injury, which in turn facilitate nerve regeneration and functional outcome. The genetic mechanisms of
glucocorticoid-mediated gene regulation on GAP43, NogoA, and CSPG were elucidated. These mechanisms suggest that glucocorticoid therapy is

beneficial in spinal cord injury for nerve regeneration.



