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The Role of DNA Sensors in Cardiometabolic Diseases

Daiju Fukuda

(Department of Cardiovascular Medicine, Osaka Metropolitan University Graduate School of Medicine)

Abstract

Sterile chronic inflammation plays a causal role in the pathogenesis of cardiometabolic diseases such as insulin
resistance and atherosclerosis. However, the underlying mechanisms of sterile chronic inflammation are not well
elucidated. Lifestyle-related risk factors such as diabetes, dyslipidemia, and hypertension cause cell damage in metabolic
organs and vascular tissue, releasing various endogenous ligands for the pattern recognition receptors (PRRs) including
DNA sensors. Recent studies suggested that PRR activation by endogenous ligands promotes sterile chronic
inflammation, contributing to the pathogenesis of various inflammatory diseases. Undamaged DNA is crucial for the
sustenance of life, however, DNA fragments, particularly those from pathogens, are potent activators of DNA sensors and
accelerate inflammatory response in the innate immune system. We and others have demonstrated that nucleic acids
released by and accumulated in damaged tissues also function as endogenous ligands for DNA sensors, participating in
the development of inflammatory diseases including cardiometabolic diseases. There are several types of DNA sensors.
This review briefly describes the role of DNA sensors such as Toll-like receptor 9 and cyclic GMP-AMP synthase -
stimulator of interferon genes system, in the pathogenesis of sterile chronic inflammation which contributes to the

development of cardiometabolic diseases.
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PEHESRREIEA ~ 2 ) VBT, BRI & & O LME RO 5. LA LAD S, M
B A N =X L DOEKRBIIKRRATH 2. PEREO N B RERE, S Z & Ok % 5 G EIEICBE L 72 xal?
R R MRS ¢, MR D & 2 — V2R L, Fie D32 — VRS BRI 284 RN 7 v
FAEBRH XD, W, 44— Y %20 720la2 5 ikt &h 5 DNA WA & & OIRIE, MEEPRICERL, WIRMEY 7
F&UTHBNERLTZEDHENITE > TE R, EERNIZIE, BB 2589 225k (DNA £V 5 —) BIFEL
T3, DNA ¥ V4 =13, KK, WEAKHRKO DNA Wi #5858 L, M)A mERISEHEST 52 & T, LRHS 2
FLAELUTHERTS. LaL, mEOMZEIZk->T, DNA L YH—1%, ACMEhkD I a2 F) 7 DNA & E DR
Felli & 38k 5 2 812k, WEMSIELERL, e DOIIEEERBOBEBIZEE T2 ZEBMENITE > TE 2,
AFTIE, #d2DNA LY H—D5H, TV FY—LIZEET 5 Toll BREZEAR 9 & MR NIZ/EAET 5 cyclic GMP-
AMP synthase-stimulator of interferon genes 7%, DMAVEHEEDONIEIZ G 2 2 B 2 MHi4 5.
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1. IUBHIC

BRI LR A~ 2 ) VIR 2 & O 4 iR E R IE R
THMLCED, 2N ElEsE L >T0s. ZhbD%E
WEEER ORI, A E s L RIS T B
MEEOEMERIEE ST D. 24 F v RBERIRIG RS
2, IS OHEBOEHIRNASE L 720, KR 270D
ML e 7z3EIE L0, XA EH LORIES L
DHFED 72128, ISR E O FARHRE T & 2 MF
P IIED T OMIANEE N TN 5.

AEWEEEROIRIK & 7 2 ANMERE A EEE G, W58
EOMT, 8L L), REHIBE L 2fafkl 1 (ST,
BEAROW, FREIRELEZRE) 2, hoRF GEfEE R, M,
M2 &) 1%, AR I K ORI 7 a £ 202 B0 TR
A <0 ML ML A 5. 2 OMFRIC 5 T DNA
I b3V FY 7 DNA (mtDNA) IZHEENEL 5 &,
DNA WrF i3t 2 3 &R S N 5. &7z, AWEEN
IZBEHE T 5 & STV AIEEZ I L 20D LR KER KR
EDNAHH AV EZE I T ZEDBPHS M ITHE 5TV S,
DNA &, Ak, EaHEFHICATIREWBE TH 55, [N
2, M2 DDNA Y H—zlt§s LT, MIc%
ERIBZFLT 5. ZOKIE, FIiZ, MEa E skt
DNA Wihicxt UTE S, BRI ATRTH 5 753,
SEFEDIFFEIZ & - T, B4 & 57K Tl L 7z B HkD
DNA Wik iZ & % DNA & V% — O, TEH4 O RIE
PEREOWREIZBIG-$ 5 Z LRSI > TE 2. AR
T, Bl B5DNA LYY —DHH, TV Y —4IZF
{59 % Toll HZ A& (TLR) 9 & MfENICTFET 3
cyclic GMP-AMP synthase (cGAS) -stimulator of
interferon genes (STING) 7%, /LIAUECHEEORREIC
52 3585 Wt 5.

2. DNAt&>H—

v ou7 7 — Ui ORBEHEYHIE, S x — ViR
K (pattern-recognition receptors; PRRs) % 41 L TIR
JRRHE D 2 T HEE 2GRk L, HARRERE WML 1
3. EARGIEERIGIE, RS PR M e (e iR A i
EIEDE LI, MAARYE LR 5 HE s % R
9. DNAt V4% —id, PRRsO—fiTh 5. MExED
S} kA% DNA Wb 135 S AR BE 53 17 ¥ 4 — » (pathogen-
associated molecular patterns; PAMPs) & LT DNA +
v —EWEM b 5 2T, EERBEIZES L TW5.
%M % PRRs T %5 TLR® 5 5 TLR3, 7, 8, 9, 13
BV Py —LITfHEL, MBI 2588 5 2 L3015
NTWa., Z&»7T% TLRI &, ME A L ZHKDIE
X F AL CpG-DNA A2 ) 7~ FE&ELTHET S &,
myeloid differentiation factor 88 (MyD88) - interferon
regulatory factor (IRF) 7 %, MyD8&8-nuclear factor-kB

X 2

(NF-xB) ZEDORKBAEMNLT, 1MLy 2 —T 0y
(interferon; IFN) RIREMES A F 74 V DOpEEEEEL,
RIER G A AT 2" (Fig. 1). —77, #IENICE DNA
EUH—BRBEL TS, 2OV EDA, cGAS- STING
W TH 5. MIENIZA U7z DNA W 1E, cGAS %1%
ML, ¥H Y P A9ty Yy —Tdh cyclic GMP-AMP
(cGAMP) %&K ¥ 5. Z LT, ¢cGAMP %' STING =
A% % Z LT, NFkB % IRF3 &% AL X, &IE
PEH A4 b H 4 v R IFNs OFEEMEE S 5" (Fig. 2).
BELDODDNA XV H—nHoNTED, TNTHLER
P c R E A2 R LT3 h, FEOHEIZE -
T, DNA ¥ v % —2HCHKD DNA W H % & k4 3
LT, MEMSMESE A AR L, BRSO & &
BT NSNS TETS.

3. BB - 1R IEMICH B DNA L —
DIE
AEEEOZAIS KD, RS CIE 0 FEE AR EE A1 1Y

mLTnwsg, Wi, 4 v 2 VPRt E mEAE, I8

JEIE, @M 2 & ER OGRS S ELSBEFRL Tu

5. I & 7 OADHEDORREIZIE, RHEES, FHc il

FC BT 5 MG S RE S B B 2 R4, TR

RO TIEMERIENAE U B A 7 = X L3 @il X h

Twiw, oL, EFEonRicky, BT s

¥ —MrEklds TH 255, T OBBEHERR D 72 12 9 R R0 1ML

EEEZSONT V AREE ISR ENTE DY, ke

TIE, B2 ML 20 BT, (KEBRERE MR A K0

I2&D, ZTheoNT v Zhh, MO ENFH S h

BTS2 STERET. BiNE XS ITM

SN MERGHIIE R D RT1%, NEHLERN O 2iE & (e 3

BEBD Y 7 F I OEPELIZRES- LT 3™, I B

L Tk & 5 Mg e 7 & A% TLR2 % TLR4 O NIA

PEY AV R & UCHEIRLE O SAER T ICH 54 2 8", B

CHIk O DNA Wi @ NIRIMEY 4y F &L TR E 5.
T4k, BIENHEBMICKDEMAFREL T v 2 ¥

B RE L2y 2T, BWERE25 427277 2X0D

MO DNAWHIREDS ER§5 2%, b MIkWn

TE, WHRTEIAAN & 220 & =835 T, R &

DEMHWEHDODNAMRFIREL LA T2 & aRM L

7= & 51z, I DNA W H i 12 HOMA-IR & iF

OHBEAZTZZEE2RE LTS, £/, WG~ 2DfE

kN D~ 2 a7 7 — VI DNA WK AERL Tw 3

ZEHWI5EMIZL TS, — T, DNAWH DOZEKT

» 5 TLRI OREBUL, EEHEAMIZKD v o AN

it C EA9 5. £ 2 T4, TLRY KiEv o 2 & ¥

BRI 2GSRI R AM AT 2 & T AL

TLRY & 4 ¥ 2 ) Y IKPUERHEIHHAL D J0iE & OB tR %
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Fig. 1 Activation of TLR9 pathway. After binding with ligands including pathogen- and self-derived DNA fragments, TLR9 activates
inflammatory pathways such as MyD88-IRF7 pathway and MyD88-NF-kB pathway, resulted in the production of type I IFN and

inflammatory cytokines. TLR9, Toll-like receptor 9; MyD88, myeloid differentiation factor 88; IRF, interferon-regulatory factor; NF-kB,

nuclear factor-gB; and IFN, interferon.

U7z, NEWOFESE L TLRY RIE~ o 2 & BT~ 2
LAETH 5727, TLRI KRB~ 23, HEM~ 2 &
o U CHBIAIAR IS 5 1 2 RIEDOREEMIRET L Tk b, A
VA VIEPEDORE SN EBHS Sk 572 2,
TLRY R MfHEA ) T X 2 LA F F (JODN2088) # %
B U7BERM s 21280, BIHIROSE, 12
D VKPR DR A < Tz, WS, iEREERMIC
TLRY #RBBIL 72~ 2 T3S v 2 ) VikPiME 2 #ELd 5
ZEARENS XHICHIELY ~LiZ W T, TLRY K48
vou7y—vidEMNv s a7 7 —2I1I2HRT, DNA
W P = eI D K538 b i DNA W 1269 % %%
JENGE 2 kE5 LTz, DLEORSR X b, kU =86
a2 & B &7 DNAWH 1, TLRO#/T LT~ o
77 —VORIELHEL, TRUHERO E4 AR5 Z &
T, A VAN VIEPIMEORBICEE 35 Z LAREI N

7. L2LAA5 TLRY REL G AW~y 21k
WTA Y 2Z2) VIR EE(L T L OoWMEL H D,
TLR W PE(LIC & 2 HigeiEfE OB RIE & h 5,
TTFNYTADERIZLBMEEEZONDY, ZThET
OMEHZ LD, VA Y NDOELEIZL > TTLRI WML T
HUBREIBBICZENSLZ L REENTHDY,
TLRY O3 AL & BAMRR D J0E, 4 » 2 ) VERPIMED %
FEICBL T, SH%EMETORLENDH S,

M/ DNA F23H4%HE T & % ¢cGAS-STING ¥ 7' F L
EA VA IR E OB R W SN T b, cGAS-
STING ¥ 7" L ® ki - T OEE B, BT T
L= ZTIHPEL LT 3™ F7-, Bl EAC &
DBl Z =B S 5 O mtDNA i, ¢GAS-
cGAMP-STING ##5% % W PEAL U, JEGR PES PE S0 & 12t
LTHA v 2D VIRBIPEOB(LIZH 5457, X 5I2hR
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Fig. 2 Activation of cGAS-STING pathway. STING ligates with cGAMP which is generated by cGAS activated with DNA fragments
presented in the cytoplasm. Subsequently, STING activates NF-kB and IRF3, inducing IFNs and other inflammatory cytokines. cGAS,
cyclic GMP-AMP synthase; STING, stimulator of interferon genes; cGAMP, cyclic GMP-AMP; IRF, interferon-regulatory factor; NF-xB,

nuclear factor-kB; and IFN, interferon.

WETILEID db/db ¥ & 2 DN B M@k, STING ¥
FFILNEMLL T, 2FERHEO BAigc kT 515
IHHEPEDIRREN DR G-vRIE X h 5™

JET T — YRR (nonaleoholic fatty liver
disease; NAFLD) DJRREIZ 1T % DNA G2k DB 5
LML SN T D, AN OBE 2 IS EIC & 2RSS
'3, mtDNA O#EFAEL &, v 7 2 T3 mtDNA D7
ik % /1 L 72 TLRO-IFNB ¥ 2"+ L O MAL 2T e ZE R T
WMEL 2 EHE L, W TLR7/9 OFHEAIT H 5 IRS954 £
B3 EHiNT 2 W REICEGE T 5 Z E RS Tk > T
2 EERMZE T, @R NI TIE T L T — LR
i if ¢ (nonalcoholic steatohepatitis; NASH) & % i
MH D mtDNA 2 ¥ — BB EMNT 5 Z & RH6 22k 5
T 3™, TLRY & [f B2, NAFLD D512 351) %

STING D #%#] & #it XM Tuvv 5. mtDNA W24 U 5
X DML & 7= STING i3, I BIIFN 38 4%

WL, Hﬂﬁ“( DI RGO MEAT (2 B 5 75 P8 & S 7=
STING K4~ 21¥, NASH ORERA » 2 ) Vikitk
FRBSEMXNTE D, STING % 71 L 72 NASH #H D
XA = L& UTHMAES & & 72 mtDNA 2827 »
78—l TNFa R IL-6 DRHAEHET 2 Z LR Eh
TW3Y, R CTORGERICBEFR L 2ZRE 2 L 2E,
HPEHEIZ O A2 5 &5 2 6h, HCHK DNA ITH Ok
REMAGI X Z L, O TIE TLRI X ¢GAS-STING
WEHALE N L2 RIEAF#R S 5 2 &, NAFLD 8§ L 4
HORBHREE(LIZO A2 5 Z Ll h % (Fig. 3).
A ¥ 2 VIR G & OB OREAE R
7% DNA ¥ v H —OEBENEHS 2T 5720128645
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Fig. 3 Role of DNA-sensing mechanism in cardiometabolic diseases. TLR9 and ¢cGAS-STING play important roles in the sterile chronic
inflammation caused by endogenous DNA fragments, contributing to the pathogenesis of cardiometabolic diseases. ¢GAS, cyclic GMP-

AMP synthase; and STING, stimulator of interferon genes.

7= 5.

4. ENIRFE({LAEIC (T D DNA &2 H—D1RE

FEILE R BRI, TREEEIE & & a1+ DL T T
&, IS OMEYESIEAE U BIIRFE(LAE A FeIE S %7, A8
OIEVERAE & BIIRIELIEZ S| 22§ X 7 = XL DK
&, FACHHE 2T S T, AR, HARGIERAML
BOREMETITRANE R L TR EARTIET VX
BEMLODOH 5", %< D PRRs », BIREEZ(E{ET S
INEHIE, HER, <27 v 77— VBRI A & OBiko
MNAREIZ SB35, TLR ZEIREE(LAED 7' 1 & 212
<Bb->TED, ZThETIZLLMFEEN TS TLR2
R TLR4 OB 5IZMA T, MHEOMETIE, vrua7 7 —
U R BRI BBL§ 5 TLR WETEL ORI 5 & /RIE X h
%0,

DI & BIAREE(L I, SRR RERHT L O Ml fasER
THEN =Y ZBPEC TS ZEDBHS I > TOTH,
WA, Bk CT M K - Tt & M7= EIE O el B AR
{UIiE 2 FE DB TIE, BRI Lo 200 & ik L ¢, il

Werh O DNA W g S 2 AR e h 72", k4
3, AMOGBEERZEICBOT, BEEERY SIS h
7z g v OEEEE DNA Wi iR 28, ST Ukl ik 2 v T
BIR L - BDRAE LB 5~ v a7 7 — VRERIRE S
CHBT2Z L A2WMELTWEY. 20T, Pk
< &ML T T — 2 H1Kk D DNA Wik A4S D Je i
RLENRIE IS4 5 Z L A2RBL T3,

—J T, DNA £ V4% —D0&D>Th % TLRI WAL I,
in vitro IZ B W T NFkBRIRFTR g2/ LT~V u
77— Y ORI A S 5 Z L ARG ST BY,
KA4¥, TLRO7TT=Z DV L OTdh % ODN1826 i3,
p38 mitogen-activated protein kinase (p38MAPK) #%
¥ % 4t L C ApoE RIB~ 27 1 7 7 — 9 O KIE JKs O 15 M
L LT 2 2 L 25 L7,

Z 27T, &41%, TLRY AEIRELIZ Sz 5 8 % Mat
$2%7-%, TLRY L #iki{LEF L~ X TH3 7KK
522152 E (ApoE) KRiEH~ ™Y A %%l L, TLRY/ApoE 2
HREYY ZEEHLE Ty VAT VY VIHRS T,
TLRY/ApoE 2 R~V 2Tk, 2 ¥ b u— L2
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THERIRE L NI EE B - 7208, BYIREE{ L2
DKRE EHVHBFIZIH XN Tz, X512, TLRI FRK
B4 ) T X2 LA FTh % iODN2088 #5512 k1,
ApoE K~ 7 Z DBIIRBEAOHEST 2B FIHI E hz. vwh
DEBRETFNCBWCE, BRE{LHEO~vs a7 7 -
TG, SIEMED TORBUIIIH Tz, o
TLRO P T & % IRS869 D51 & - T & Bkl &
FILI T ZADT T — 2RO, ~r a7 5 — Dkt
OPEIEMM2 v 27 a7 7 —UANOELAHE T
29 Wz, EREFEAEIC & o TR L 72 B Bt R A9 TLRY
Bl ApoE KB~ w7 2 TIEKBIRIC I 1 % BYARIEAL A2
HEXhbZEnr5 Y, TLRI A EIRIEILAE % 125 4 2 73]
EEOZENRBENS, EEIITLRI 7 I=ZX Tdh
% ODN1826 % EHIRINFES- L 7=0F28 T3, 1155 D R AL
2T &, BRI O ML & IEHE 3 5 ATREVE A RS S h
T3, PLEORIERESIZ, TLRI OGP A 45 ik
2B B RIS & B8 X S @3 IRAE L eI A 3 % 2
LERES S, —JT, TLRO DA ¥ 2 ) V&HPEIS T
BB L ARRIZ, TLRO 2SEIARIE(L & #1135 & v 5 Wi
LR XN B, ZhE TOMRIZEWTTLRI DY #
Y RIREDOLEIZL D, TLRY WHELIZ % 5 /EH &2 Rd
ZEEWMEINTBY, £/, TLRYApoE 2 HRH~
U ZIZRIABNER 25 42 5 &, @D ApoE KiE~ ™ 2
LHARTIAIRE L N FR L, 75 — 2 ORGENHE
THZERWEENTHDY, ARG & RSO
BIfREEH 5.

TLRY 72} T2 <, STING ¥ Il O % iE & YRk %
e 5. KAk, ApoE KIE~ Y ZICWER%E 5 2 Tl
MR % B84 % & 15512 %1 % STING O FEBLAHII
$2%73Cx<, DNAWH OERS STING ) # ~ F ¢
»%cGAMP i xhaz s @M LEY. 22T
STING/ApoE 2 ERE~ Y 2 #/EHL L, STING 7S BiRHE
bich 2 2B E MG L 72, STING D/KiEiZ ApoE K I8
v ZDOMERIFE L ~IASHEL &b 720, AREICH
HRATE A R0 I LR 2 F6 F B JEMEE O R B A& I L 7=
% 72, STING BH5#] C-176 D5 ¢, ApoE K~ 7 2
OBIRBELOMEST A MK L 7=, — 5T, ApoE K~ 2
I E BRI STING % Bl & & % & @R LR DK
FEE SNz Tho ORSHRIE, BYIREELAE O 5 g &
STING IZHREGE2 & 2 Z L4 mBT 5. 72, oy
L — 7513, IRF3Z STING ¥ 7' F L FH DAL T
D—>TH 5, IRFI/ApoE 2 BRI~ 21F, 77—
7 DR AR EASWIT L T Z EAWE IR TH
%", %72 STING ¥ 7 7L Fi/y ¥ Cd % IFNB %513,
BRI L E 2 R X 2 5 L OWERFETSY. LIk
kv 20w a7 57— T, ¢cGAMP % mtDNA
2, BEEY A b A4 VR IFN & & ORIEVEME DR Bl %

T %, X512, Hx OERBRKEHOZZH%ETIE, %
BRI CERE & M 7= BIREE LA D 77 — 2 12
{7 % STING DBl cGAMP #5113, WHEOMEE D
ARIZEL, ¢ FEIIREHZ IZ 50T STING ¥ '
LOBGIRIEXN TS (Fig. 3).

STING ¥ 7" F )L id O Bk - M8 5B ORERE & O KR
BfRE RN T3, STING KE~ ™ 21k, KB)IRAFEE
ERBIREDOER SR X N2, ZOWRE T, P
HHa Sk > DNA Wi H Hoitic &k b STING #/r LT~ 2o 1
77— UMEMALT B Z e A, TS DOBIRIEERDIHE %
HAZXLTHBIENRBEEN TS, 72 STINGDF
W T CTd5TBKIOMHFEERD L5 FEIC K - T,
STING ¥ 7" F L KBRS B 595 2 & & fifEad &
nTn3,

%72, b N OIMEHRZEIZHE T 5 STING OB Wi X
hTW5. STING #{Z T OREERZRIE, RiFEOH
CIEMEZER T & 5 FUYEHAE STING B i 7% (STING-
associated vasculopathy with onset in infancy; SAVI)
D55 R & B s BR 2 S 5 2 L AEBERE S hTw
24 SAVI ¥ O AR RS I HER D IFNP 5 AR HE A E U
TWBZEWMREA =X LDVEDTHBEEELONT
W3, —% T, STING @ R293Q ® SNP i, A2 B
MU 7= TEER AR N U TR R A b 5 L i S h T
W3 cGAS-STING & D MR BN DRI 512201 T
DIEF Y AEMIREN TS, LrLeRS, FED
W22 45513 cGAS-STING & 7' F L hibk % 75 A5 R O
REANBG$5Z L A2RBLTED, 545 AR
ns.

5 LIMERHMERBOEGERENE L TODNA >

Y —DFEEE

PEPESE DS BRI % B0 2 < DA REEMEDR O S
RETHBZEDPHOND KDITh 572, 1BIPERAE % HLH
EL72ZN6 OEBORIFESFLEORIEE+ 7 THu.
CANTOS trial T/ &7z & 512 IL-1 DRHEHRO L 51
DML A XY N OFIEZ I U 72435, [RIRFIZREGYRE O fE fi
PEABII X 1 B fabtE 4R L 72", MR, O
MNOMWE % Fi> TH DHELNIBSLETH 5.

H4okPE DNA Glaki3, BRGIEROR G AN L3725
ETHD, ERICBTS2ECHIHY 2T LADRETHRTH
3. YHEDOHIRT, Z0OY ZF L3R EORI T TIEAR
PEDNA IZK L T8 RIERISEIEHET S Z & A5 2
7> T & 7= FBEIZ, TLRY X SITING (24§ 5 PHE Al
Y5 L -8RI, 4 v A ) VERPUERERANT, )
MREEALAE 2 & 2 WHI+ 2 Z e Al EhTws. Lal,
O HIR O DNA xS 2 @S O RIE RIS % B 7 < & 5
PRl e 2 H =X a0d, REFIEMH I T AN, H
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Ry iR AT L C DNA I 8E C 2854 %, i
it L 72 DNA Wi OB 2 2347 Z 2 WK, A CHE
DNAWIHIC K 2 RIEAZ MRS EI2HTTH B Z &AM
XD, MRRZETETHEIOOH DN, ThFhDy sy
FOUEMAIC X 2 R 2858, DNA £V -+, &
MO RIENEY yF LD ra X b= GBI N TE
D, 2OV AT L %EIIC U 7-BEIE 2 i3 5 7912
&, EHARBMENBETH 5. FiC, LS RHENEERI,
B S ERIET S 2 N B 00, TOMREIZIZ
% < OMFEFEABE S L, #MFEITEHIIES. Zheom
BUZH ) 5 DNA Y 4 — DI I K ORI 22 BB &
HEREICRTT 312813, DNA & v — OWSRESE 2 2 #) %
HEMZL, 6457 - IGEAEOIET YV 245135
FHIFIZHZEELONS.

6. HBHYIC

TLR9 % ¢cGAS-STING 75 & ® DNA + » 4 — 1, i,
4 v 2 YR & ORGEER R BRI LIE % & % &
DMEREEROETIZES LT L1605, Zh
5Oz, OISR B O SHDRRE T b 2 K
VIS VESIE O RERE R IC B T H 5 L W, Edof
FHCETH 2 ARRIEROEEN4BHAT 28D TH
3. DIEEERIZI T 5 DNA @ik 2 7 4 2 1S &
U 725D 2 i AR A L § 2 728012, & 6 8 B 1208
WX h 3.
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