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Phosphorylated P38af#&rhifft NilffYSZ 2T - 41 - —£& protein kinases Fl
transcription factors » EMTESFZEARARINSMRIEE L5 E LY SHE - 1E
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—(EEER A 7RSI ESYR B - oG TR IR ST IR
] o HBiF SRR (gene knockout ) BRILNEIH 8 (gene silencing)
LRl - TSRS BN AT Bk B ZEM s - P38au Mitogen-activated
Protein (MAP) Kinase ;&5 —{E#kZ 1Y 38-kDa £ 11’8 » EFA LPS BRI - fE
PR tyrosine phosphorylation [ZJf < Phosphorylated P38a##SH1iE (it
TFIYAZE 0 41 s —EE protein kinases All transcription factors > ME[TEHA
2 i B I A1 ) OEE AR R E N AE YD SOHE o H R I P38aL A S A5 B
inflammation~ cell cycle~ cell death~ development ~ cell differentiation ~
senescence Al tumorigenesis SEEEFHBH o 7EE BB - (] P38arry
HIHIE SB203580 » "I RIHIHIRHEI R AVZE L - KIFERRIN TR IR B B
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Mitogen-activated protein (MAP) kinase pathway ;&AL SEAA
AHHEA RIS R BT A SRS S B R - H Al VU MAP kinase SIHY
G
1. extracellular signal-regulated kinases (ERKs)
2. c-jun N-ternimal or stress-activated protein kinases (JUK/SAPK)
3. ERK/big MAP kinase 1 (BMKI)
4. P38 protein kinase

P38ouE s — W HY 38-kDa FEIHE » HJY LPS HYRI » gtz

tyrosine phosphorylation S | H 15l A PUFE P38 F a2 E - P38a~



P38p ~ P38y (ERK6, SAPK3) -~ P385 (SAPK4) = Hr1 P38oufll P38BERII/EATHA
fgr > P38y P38OHIMEL AL E Al T -

P38 FHUE BRI R

AR RIS 21 - SR RIS ~ 2 stress ~osmotic shock~bacterial

component ~ inflammatory cytokines FI—2b/E KK ek P38t
P38au ik EAEH MKK (MAPK kinase) 3 1 MKK6 J&R4{# 357 kinase 15
B H—{fI %€ TABl (transfroming growth factor-B-activated protein
kinase(TAK1 )-binding protein )JRu]Fi#e P38ayiGifL, » FE 4= phosphorylatione
Phosphorylated P38af A& FHyH L MIFHUAZE » A1+ —2%6 protein kinases #ll
transcription factors (& 1) #EMPERZEAMIIESMRIEE AR e EY)
SHE - HETES P38oi S fFEE L inflammation ~ cell cycle ~ cell death
development ~ cell differentiation ~ senescence Al tumorigenesis Z&EEFH

(5] - AmtEl 1 -

#< 1. Substrates and potential substrates of p38 MAPK

Substrates
Protein kinases MK2, MK3, MNK1, PRAK, MSK
Transcription facotrs ATF2, ATF1, Sapl, GADD153, p53

C/EBPB, MEF2C, MEF2A, STATI,

CHOP, ETSI, Pax6, ELK-1, MITF
Other protein substrates cPLA2, Na'/H exchanger isoform-1,

EE1A, Rab5:GDI complex, EGFR,

Bcl-2, Becl-xL




1. P38a MAP kinases FyZEBHIHRE

Inflammatory

L cytokines
Oxidative y Osmotic

stresses shock

_ Bacterial _ UV Irradiation
lipopolysaccharides /

Chemicals —
Gamma lrradiation

stresses e . —
4/ 5

FARNS

P38aufl] inflammation FYAHEE

H BT P38 EHEEEL inflammation {AAEERZUAFHREME  Rheumatoid

arthritis ~ Alzheimer’ s disease FI inflammatory bowel disease 5 -
g B P38 IS MEREER A AT ol - i fk Y P38/ proinflammatory cytokines
(IL-1B, TNF-o and IL-6) FYEEAR ~ —ELg@ e AHRHER SRR S (COX-2 ~ VCAM-1
FI—2& adherent protein) ~ iNOS SEATMIAIRESRAYARIL  TRAANNGIE £ 53 (LATER
BiiE - PR E A (O - AR BB R T P38ar Il SB203580
AR ET A FE AR > RITARIR N HE R IR oo B B ZE LK -

P38o LKA/ N, (eene knockout mouse)
{E41 7 P38 gene knockout &R B IAE B IV B EE G - SEH

ZEIMHBIEC - TTHREN] L5204 P38alkRIFIER/ N, « BXE B HI A

FI LysM Cre (cyclization recombination) / LoxP (locus of X-over of P1)

Fefy » e #5E macrophage-specific P38a knockout mouse ° LysM Cre 5%
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tissue-specific  HAEmyeloid cell I - MUAmzE A FERIGIER/ N UAE
FZER ~ BRI B R M E B 2 P38 gene knockout ([l 2) o [AikF
b BT AE N I 32 450 -

2 ¥E R macrophage-specific P38oiRAER/NERZE PCR UGS -

PCR
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S E =B macrophage-specific P38atLAl /N, > #lEX peritoneal
macrophage * FFH] bacterial LPS in vitro challenge » #EFHIH inflammatory
cytokines WyEARHEIRA (& 3) FIAH PR P =M ] 8 5 H — L

inflammatory genes FHAKA (& 4) -



3. Production of cytokines (in vitro)
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4. Inflammatory gene expression (semi-quantitative PCR)
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Posttranscriptional RNA silencing

b T B TR R AR AT A o AR R = R 1 H AT T BT RNA
interference (RNAi) gene knockdown HURHSEF1E -

1998 RN SEBEHER Andrew Z. Fire flCraig C. Mello fFfah L3E8
RNA interference-gene silencing by double-strand RNA FYE{%: » Btk 48
RNAT ATEIFEERAYIFFTENE - 2006 -3 H 89 A 88 8 et DR b L E (07 22 4 L

» DARFAM M E A ERR -

RNAT T BB S T AR Y A A A5 R A RS R A [ BT - RNAT P-4
PR F SR FH IR RNA SV T LB RAUE. RNA (mRNA) o BRI

A MM (exogenous ) % saml] interfering RNA (siRNA) ° micro RNA
(miRNA) BAEVIEANEITH M (endogenous ) —EREEZACHI B RNA > miRNA
AN ET SR R P > AHSCH > miRNA ErAREHAEL RNAT AR R S A
L Y A B A B D RE

R — SRl SRRE > — i) ~ Sk S LS R Dicer {7 HE genomes
FEAE sIRNA » DUERIGUR A ER © 3B BR=E#8 Dicer 1-deficient EELLIFA
MYEFL5Z vesicular stomatitis virus Y2 o HE92 HMEHITTRER

Dicer 1-deficiency » 3EZ miRNA24 5z miRNA93 FIRERFEFT [#E »

i\‘%t

Posttranscriptional RNA silencing

pri-miRNA

transfection of
exogenous RNA

RdRP
activity

viral
RNAs

|

AT

S Dicer Dicer AT
dsRNA \ /
Dicer
siRNA duplex 1 " I'HIRNA miRNA*

|||||||| Helicase, ATP, P

siRISC/mIRISC (X and an Ago member miRNP

T AAAA mRNA degradation & =
2 translational repression | 7mg PR
il & I
s
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BB N A E B > 2215 [ bar-coded patient wristband Sz &
computerized physician order entry (CPOE) FRAf > cxi2dlS M4 s iz
FEHE B R e B RN R B NI 52 > A BN A5 B RERE Tournal of
Emergency Medicine FUAR%ES ©
FEB NI EE SRS 4,300 square miles @ AR /\HEAL > 2%
SEERNARI  BEASCHER B TORGE R - HESTRGE R 46 (B0 K b5
FRE-E AR BEFTAL K A A A1 BEAHE - ER S e R
KAATHAEEIRE > S HAME - BERGE S N SE N BB R BGERETT - AT
T2 BlR S SRGE R
1. Medical Audit Committee ( MAC ) : county s confidential trauma
oversight committee.
2. BSPC/PAC:base hospital physicians issues (public):prechospital audit
case review.
3. Children’ s trauma committee: traumamorbility/mortality conferrence
of children.
4. EMS Oversight Committee * discuss EMS issues affecting all hospitals.
5. SDHealth Care Disaster Council : coordinate hospital disaster plans.
6. MetropolitanMedical Strike Team * federally sponsored first response
for mass casualty.
7. Medical Dispatch Review : city s emergency medical dispatch issue.
SE BN EE I o B AN Bt 2 S HERE R DMAT CA-4 FYFTAEst > FE R
a2 B E e B B RS R i BRRGERE ) MG
SKRGEA > FURE) S ASKEGE 33 K B AR > DI HEE RO - IREHY
FEHLAM (Incident Command System, IS-100, IS-200, IS-700, 1S-800a NRP)
HIESE - AL E Sd i, -
HEEHAR] )R 221 Heal theare Facility Evacuation Planning FlI[fKGRFE
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PRHR > ZIRFFBIEMLEERE - 2006 A9 K HEICS IV [ - 421 44 o
5% HICS (Hospital Incident Command System) e

HICS REAT Rl 3t Bl T o JE B IR A 0K > R U2 N A T o15%
TH RS
1. WEE R E T A SR -
2. EHEA ORI BRI -
3. BENREERER - BSOS B BERE » AARS - B RAL A TS 4
4. FEVEAIESERRA > WTLUEESREAN RIS St Bt -
5. MERRIEARERNELHTER -
6. UGEERIELERAYSE R BLIEREME -
B Pt e T T e 1 SR SR o E T AR VD B B AN Y RT 2 B AR - AN
HAMMBERT ~ 1P - B - REREHMRSE > EEBE T A
AT R B 18 B Rs SE W RE © RZ A & IR A A BB P R RS Ak -
Fifmi & (children or sensory-impaired patients) BRECTIE TR RS
IRE 5 R (table top) MIEBEEIMG UNmEEE H eyt dr - 4
i

Eﬂ}

&

S

% o

13



e

FEARBTEAES IR - WA B E RIS ANt ~ PP 285 B2
BRSO — H T H > — B RSl S A S R R R B B AL R 55 S
R o BULE R = BRAC A R - FE 2 — D El - o3PS AT e S e
TEESUPRIT B R o IR ACHE B S 2] FH DRI R Bl PR A S 5 T S e i
FT > AP R FSIMERHER R - FEOEI SR ARG R R - LU BRIt
FIF ARG RES MR EAIGIE - FREE IS EHBUAEE -

EEAh » REGE—EAFIRRANEEE > BR T AEE T e A3 IR 2 B R ARt
BB AETRERET ~ EEr sl ~ ASGmB A T —JeHREak - MRS -
EIIH AT AT 0 BAE G IR R e LA S i S
M5 AL AL S B A5 E BLIRF G S — 25 & TP A RSB B S Ay 11y ]

14



R PH

1. sEe
. AET

RNAT FHEAUFITEL miRNA FOZEERPE IR > v DA BEARZC L RNAT -5
PR T N JERRUNAE ~ FEREBGRAL PR HYELTT - RNAT T RYREIRIE
TP ER R EMGEEIAR > RARE BN E NIEER T aE LRSS
RIS

. BT ERIE SO 8= T TA > Animal Models FYZENZ )@ AN T sy T.A -

MFRERAEE T SZ RPN L » RIAERIEA S Se i Eh P P DI R > DA
S A VIR ERE A B S msl) -

. BB FTIE 2 E A 2 B2 T S G Rk - DR - AL

5 A e RSB pTBGE fE— 10T -
2R NG > 25 B AR G AT AT REE N 2 T NAE RAMEIN A T 2R 1
BT B SEREGETE » A HICS HENE S A RENBRTE BRI -

15



530

1. ZarubinT, HanJ. Activation of signaling of the P38 MAP kinase pathway.
Cell Res 2005;15 (1) : 11-8.

2. Kang YJ, Seit-Nebi A, Davis RJ, et al. Multiple acitvation mechanisms
of P38a mitogen-activated protein kinase. J Biol Chem 2006;281
(36) :26225-34.,

3. Fire A, Xu S, Montgomery MK, et al. Potent and specific genetic
interference by double-stranded RNA in Caenorhabditis elegans. Nature
1998;391:806-11.

4. Otsuka M, Jing Q, Georgel P, et al. Hypersusceptibility to vesicular
stomatitis virus infection inDicerl-deficient mice is due to impaired
miR24 and miR93 expression. Immunity 2007 Jul;27 (1) :123-34.

5. Zimmermann TS, Lee AC, Akinc A, et al. RNAi-mediated gene silencing
in non-human primates. Nature 2006;441:111-4.

6. Taganov KD, Boldin MP, Chang KJ, at al. NF-xB-dependent induction of
microRNA miR-146, an inhibitor targeted to signaling proteins of

innate immune responses. PNAS 2006;103 (3) :1281-6.

16



17



B 2
UCSD Hillcrest Medical Center

18



