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Abstract

Aortic dissection (AD) is a rapidly progressive aortic disease in which vascular-wall destabilization
involves structural-cell remodeling, extracellular matrix disruption, immune inflammation, and ab-
normal mechanical stress. Single-cell RNA sequencing and spatial omics link cellular composition,
state changes, and tissue localization, thereby complementing conventional histology and bulk
transcriptomics. This review focuses on cellular heterogeneity and intercellular communication in
the dissected aortic wall, summarizes the continuous phenotypic spectra, major driving factors, and
potential reversibility of key cell types such as vascular smooth muscle cells and macrophages, in-
tegrates interaction networks related to chemotaxis, metabolism, endothelial barrier function, and
extracellular matrix remodeling, and incorporates candidate biomarkers, experimental therapeu-
tic targets, and methodological challenges into a unified framework. Current studies suggest that
aortic-wall injury in AD is not driven by a single isolated cell subset but by sustained interactions
among structural and immune cells within specific spatial microenvironments. Future work should
further improve standardized sampling, selection between single-cell and single-nucleus sequenc-
ing, spatial validation, and multi-omics integration, so as to advance cellular atlas findings toward
mechanistic interpretation and clinical translation.
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1. 5|8

AD 2 M ESNBK P BEERIT AR, MBGEE N P S T2 R A B, AR AT Sk Ay e, BB H
RIAE S HERIAFEREE: AD RKEYS VSMCs Dife M. ECM R J5E KON B HURRS. /)
FHERRA R[] [2].

TG G R B e s 21 2 T B WA S0 938, IR R L D JEOIR A0 R 3 23 A1 5% &R 1 4y
HERE A IR scRNA-seq REWS I AR ANARRIRS , SR 22 ml LR B LU B, PREOREE &)
AD I BERRIA S o (1 4 L AL R AT ) 3 ELAE 7T DAAS 2 TS A 1) B3]

AR TT AR M [T S A e e AR IR L 8 () 5E L AN ELAE M 4%, VSMCs. ECs. FBs Al G B2 i i
WA RS I, AR, A5 ECM 8 A o8 R 45 21 B 22 QT [4]-[6]; IXEeEE Koy
HAEA R A0 SR R AS TS Sk, AR FERI O AL 5 70 . e BRI AN 7 B iR XA — 2,
AR DRERAS M 8] 70 A vl R A —HEZE R 704, SRR AR TELAE AD I8 BE R #5345 7E 1)

AERRLL AD ML BEYH D B A AR v 28, A as AN S BE 4RI B MEARE RS AE L RS
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WA o3 AT, B AW N BEREAT ECM B A DG %, HiHe kA mbr &9, SRt
B DL B K 23 S A 5 s () A ST T P K T ks s ] ST AR AR RS AL F 2 TR
HAFK BT B, DLEIL AD IS B JAR 1 22 40 o0 B At AR AE e AL T 1)

SCHRAS R 1 AL PubMed Bidfa /i, IFIBIIINSTIRIS 30K, AR I PRAUE 2026 4 6 5 KR
F ARG K YN RNA JF A% RNA WP 2SS s it A i BAE, 40
ANICHRUL AD S UL R R aa it 75 v 3, s/ sl ik Eegn i B . 2SR BORAIE R
BN R T o

2. EFpREMEEARHEHR R

IE% EEh kB T VSMCs. ECs. FBs I KM A4k, B4l izt it Rt e qE ATHE
BNk N B B AR R A 2 AR, XL IR A SR H R LR AR AL T SR (7] (8] 3
JIKA 5] e X3S B A7 AESH A RN T R 22 57, I 0 BRI AN 2 58 42— B0 5t, AD FH OB IR 75
LI BRSNSt HE R YR 75 A X T

AFIFFENT AD 2R A AN LL ISR FEA —8, AHZU T WAt A B33k Je)Z o B4 i
AU EL B, 1T CDAS BHAESN I & R U, 1R A4 ELWE AN AR AR AR X B A8 s T 5 ] [6]

MR BRI B HZUHAG . Al E 4 7 SRS A RS # 2= S 4 e LU &5 51 s o i M s vh
(LA JB T AR FR bR, BESS A B L A5 T v o] RESR 24 L S N, RISk 1 A A0 B [ET W T B
X TR B A B R G 2 e R 2 (8] R B AR L84k s 4 b p) AR Ak m] LA e e 2
LI, (AH T RE S SXOL 75 E R MRS . AL BT RE L5 .

AL i P 1 B X 3 4 2 T R SRS, 2 ()4 2 R X e SR A B AR AR X 4 AD SR AR
(A HEA T, AR VSMCs. OREA S ERE 4 555 & FB YEEELES L N 48U 404, ENO1-MIF
6% 38 EL ARl t A A L1 X8 43 AT (4] A B 3 30 kR 2H 2 1 B 43 2 1) e st 7 R 0 31 5 85 A0 Ok i)
CARTPT ik VSMCs [9], [Rl—FPZ SRS TEME 1 8 B s ad AR KT 5 8 X 3w 4 43 A7 H A AR
HESENL MR ST TR D R S8 T AR — D i B IX L g i R R R

AFPEHEE FCF, AD M BESTE AR A ERE, SiflEMHE< AD 55 FLZEAMEX AD 18
VSMCs. FBs Fl4 P28 4 MR 3 A5 77 THIAFAE 28 5, 1K 8 2 S B v s A% P 8 0 SR B R L E 30 7 27 674 1T g
AN [R] B8 A% 1 99 1L B BE RS EME[10]; FBs B LOX ik WA AT LA23 i COLSAL 45 ECM &4y, Ik
A VSMCs IRAS, & &% FBNI (W ARG 22 A W 1Y Kb, 72 AD 2R (e s th BB (4] [11].
ECs Hf) ACKR1 =I5 #EAE W@ T ACKR1/NF-«B/SPP1 %hiff 17 B4 it A FIThfE, #4> ECs i85
U RZ -~ T FE SRR AR OCRRAE[12] [13], IX 4 R 40 B AR AS A8 2 3 R B i) o 350 G 2 B S50 RIS PR 5 o

AD AR T LA LN E T ER R A RIPRSRIETE R T AR ZE S, [F—a R RfEA M 2R
&5 77 M) BT T RAS 22 57, A (R B JE2 AR5 A8 X3 S0 1 25 (8] 22 5 X 88 2 B2 0 o 38 I I 45 09
JA AT REK ST AR, AT REAR SR SR NG MR, B 5 40 i LU A5 B AN b 2 2 TR 4 A A o DA A R
Y R B ER .

3. MEFBINMAMNRMERSIIEESE

VSMCs /& LBk ) 2 Z 4, HYk4idt B 5 ECM Z [MAATE )%, EaBKEER MiEEaE
I FREE KD U [14]: FRBDIRAS HBLE, ACTA2. MYHI1 250 4ibr EM4 T B, #5404 H I ECM
B RAE SO BN A A IE . AN AD 2R AR B B AT 4E AR O . AIEAH SRR 9% VSMCs T
B, /I BRUBEZRY ot 00 25 380 56 ol Y ) 98 i 2R AR A ) SRR [ 13] [15], SR LRI g T AL G U B - A Rk
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B s J 7 AT RNA B8R T DA 2 SRS R SRR A, BUSE il R AT) 75 B2 206 BR 55 S0 1
o

VSMCs R 5 8152 2 4 K H 7 AR I A5 AR S S5 K 3R 520, PDGF 15 538 i 2> i 40 2 R e i R Y
S0 A TR e ) B B AT ) SR RE R X — ARk [16]; SRS HI ENOL RO B 1 A 48 0 £ B 55
VSMCs Wi DhRe, FHIG MIF 40, MIF ¥4I0)G, B WS FIE0E 2 5E[4]. APOE. PLTP 4¢H
[l A A S 3L R DA R 2R R4 RE BA QI PR 1) 5 VSMCs RS TR 55[17] [18]; CASQ2 R 4xith piiss
FRASZELAN AT NS, HERE B E BB FRIRAS, PSR Bk Tk 22 B2 N EE[19]. X Le3E B A
FFASFEIAT, AELL[RFG A4 A 2520 S R Xt 53 49 PR 55 1°0 3 o M R 4

VSMCs B4 —HiES: . IAPRASTE, WA JUAMB I 23 TF [ e e B 530 ECM & B hn
FIREA BT 4EHE R A, ISR DR RFEE TR S, SRR R FUKBRRE P S Hies, [F—1E 8 R BinT fe
R AR . VSMCs REDFH AR R — i RNHPIRESZN, QR G RIE. 4t AR
BB B RRIRES s W RN S 20 M B 2508, 5140 EndMT, SO S s . 00 e A 25 8] sE
P E A FRRERATT ], TS R 75 B0 RIB S SR AR BN 8] 7 ) S5 R . PDGF @ B4
fil. ENO1 ffik CASQ2 i FiB AN 22 32 AR BH I & 45 Ao, #8430 7 VSMCs JIRZS W] B A7 A8 Al 1 2% ]

4. REWMARERESELR

AD G AL F B R DUNHE RA MM IR b, WRTERUG, 1P B4l N L RE, JEE
HZATE R E R B R R RO RRIRES s SRR L DA UM F IL-18 Hikik . FABPS 38141 SPP1
FRIA G BRI, IL-18 mFRIAF FABPS mRIA BRI Z 5 RIEHBOK M oA 38 EL A3 1 41 4
PRI, e A ST ) SPP 1 2k £F 4 Ak W5 4 it T DA e S5 2 0, 496 i A B A [ 5]
[20]-[22]. #AMAHERASFMEE MRS LR 7R, ERRAIEIhaEHE 2 BB, %4 MI/M2 — 5
AEE 28 2 DR 75X 0 3% 458 1 2 S RN T REARFAIE [ 23]

B4 MRS 52 21 ) 2 A AU AR A S (R RA%, IR v] DARY SmEIE AR, JF IR (R ARG 3%
Ry, X—id R M Piezol-RBPJ-PDK1 #li[24]; 324t FBs i& & R IARE, A FT FABPS m#Kiks
ERELN A i [20], S VSMCs F3 WA ) MIF 3482 $0 45 R 41 QI A s 45 i AR 4 o BB B o AR
W YR AR S A B RE, AT FRTE R SO B 2%, A B — S DR 7 BHLIBT 75 52 2% 10 A BE
B A 52 IR 1

F P 24T A B L A Pk 40 A 41 i35 38 Rl (neutrophil extracellular traps, NETs) 25 5 [ 5 B 48 it FIFE 5
$1%, CXCL3/CXCR2 J CXCLS #2155 5 ki 4l R 3542 A1 NETs TR R 2%, FHWHIRABE 5, sh¥
PR AR ) AD 3t 0] LU [25] [26]; AD 41484 T 41 NK 41 A A1 B 40 i (0 L9 B s AR &S 2 0eds,
5y CDA™ T A Th17 FERFAE, FHOCIN IR TR B 4H SR SR AE R0 MO 2H Fe o0 AT, A0 Rl e 1 T 2
ML TRMI A [6] [16]0 RERGHMI AT BE S5 25 S35 Y AR SO S ML [27] s 3= 2 ik J L bk B2 3 o2 i 51
A2 AN 2 U e B A A A% 08, 8 bk E A A R AE B IR RS R I O VE (28] S100A8/A9 HiRiIEE
WEAM 5 2k A B EZ KK ER G 2T B, %8 RIOR R RE I R E G LA G Sy
J& R RS [29].

I 4 5 R P S S T R, TS LN, SRR R 3R, bR S AME
B ERABSEIGEIX —IhAEE, IL-18 &L A FABPS ik BRI £ 5 JOE O ECM BR A,
SPP1 & IL AT Ak B WG I TE W] GE S 5 I R TR ALARa 58 . RREPIRZS Z AR B A F ey % &,
R T RE R T AR BURI S R B s HLBRAETK . WERE AR B gm e . R TRRZR . VSMCs Sk MIF Atk
EIIREAL, #aHES) B M E 2ERE RS AME 5 R 2 [ AR (L2 1)
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Table 1. Phenotypic continuum of VSMCs and macrophages and key drivers of state transitions
F 1. VSMCs 5 E B4R SRS IE R H EE R FE =
REH B FERI BHERBRERES 0¥t/
VSMCs
ERIKRER 555 W
ACTA2. MYHI1 % 4ibs T I;ﬁg]éﬁg%};; ;@@iﬁ
e, WL REIR TS o -

ECM &Ri/MEE ot ECM &ifiEE  LOX =ik FBs. COL5SA1 45 i 5 ¥ ECM & i rl G B
FHISIRZS AHSRAFAE ECM 7 48 VSMCs R 2 TYEFr R [ 11] [13]

N AD HAAT] Wer4eth . FAER0 PDGF i@ 4l#]. ENOI mifkit

Wi R A R JE SRS R

IR
P iR TR 14]

PIESUIR pagi vamcs e b PPOFISSARE SSUIR T, i e e
. AT IR 5T 2R 1) 48 B AR A L [4] [13][15]-[16]
Lt g b B L APOE. PLTP; J#3%-Nrip2 Qi # Al VSMCs ThhEZE ik
ok T KEIRIERIOIR b vemcs: ENOY flolith 15 A S R (4] 17
—TE i [18]

R R A A1 IS A A DG CASQ2 N, #fas &AL, CASQ2 WHRILHF FIRFIZIRE
HOVEIEUNE o (0 3= Bk 5K I o RlALIR BA— & T WA AE[19]
B4
I L TN \ [ 2L PR e 3 T 2 A
ﬁé%%;% ﬁﬁ%%ﬁ%%ﬁiﬁ%&%ﬁ it AR RRLS) (6] 25

2N EANY I ﬁ%‘ ‘ID\ =7 = [26]
IL-18 H&ik ZIREBZ 5 R AE) 1260 - 2 ) R " IL-18 T FL 485 45 3 = SR
rnvalilssiv ettt L L e i
FABPS fideik A SIEIIRMBER A o RS E
IR AC IS S S FBs AR RBR T e ke ek s 2820)
BUBRSE S RS TTRMBAORRIS I L PRI A
(R AR KRR ZOITREE E R ANH T fE[24]
SPPI s WRATTRIBREI, S diEessrs, o AR
AR iR i HBUEE ok e

A K[21] [23]

5. YRR E {EMILE K KR {ER

AR — SZAR S AT AR e SR SRS AN B A 00 e HE BT i 0k BLAF,  BRIE R WO - SR BEIE AN E BE
TR ZE F, LRI, EERIE, TS 50 AR SLI0 w] DU B A X e R 2 156 Dy Re
B X[30] [31]; HECRMBIMEAES, 25400058 R4 A BB R, BASP1 mRIEHZ
Y11t AT BELE R AR R EE N =B BKEE, CCL2. CXCL5 Fl CXCL12 “5#afb R 12 5 Bk 40 i b b Mok i g
S, ARURA VSMCs KIEF CXCL12 14 1] G H T Fh MoRi4H i % [ 1) CXCR4 Al FBs [ ) ACKR3
[26][32][33]. LG TREMAME RN, it NG, HIRERESESZ2RE . /sES
IEEEAC T EZ STl RN

R SN BAE RREEA7TE, B VSMCs B3 ENOI-MIF {5 5 {¢ 8k E g0 f S 42 FB0E
SPHK 1 ik LA A GE4 S1P-S1PR2/3-RhoA-ROCK 1 BB INE K AEH4%[4] [34]; ECs A T Ik 5
M EELHZR 2 4], ECs [ 5 FOR S AENAS 5 22 5200 SO 40 ML ) T #, ACKRI =ik ECs Bef% 177
EWEANAAT A, P B A S 2 18 i 2 A P N LA B (AL 2 12] [32] PN R 50788 i DA PR 480 51 Ak
W SO RAERF SRE A MR 5 4E
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FBs 5 VSMCs B E R4 2 (M )58, 28R 2] ECM E¥, LOX MKk FBs fef 73l ECM
FH, JEE VSMCs JR4; FAP 5ERAIRIHN PLAUR 454 )5, S80S ITGBI/FAK 55, JH{Eit
RIEAFMAL[11] [35]c HGF. PDGF. BMP 1 PI3K-Akt 2545 S0 45 M40 B OG5S . T RS AUIR A6 4 5k
FRAER[16][36]; ECM AR BN A Z M IS5 SCEE, BCM IR &S 5 A48 M P57 i 47 2
At RE S R T VSMCs K s 4R ffi[37].

itk U AR BRI ECM AH S S ERR R FE A& AR RIME R, bl ma gn i ik A b, 4R
TR RFAN NS, N BERR U SRR R, ECM il 58 JORE R R BUR 5 1E— 0 R RN EE /44 ax i
5 SRR AT, MR Z AT B, A7 TSI A A0 MRS BAE 577 r A A e T e S b S ik
PRIt , T PR 2 2 BR ARRY B AN 2 SURE e 2

6. RS EAFRHMEDFENSTHMER

AR A S AR A 2 | B S R IK DR B S 0 #r, ©40%% HIF1AL HGF. APOE. PLTP fl FPR1
5N AD MRIEAH RS F[17][36] [38]; XKLL/ F K2 S HEE . R 2ORE B 23 5 W S 3L RO 72,
PRI FE A G B o 37 PN 72 A SR S AR TR B S TARRFE I 28 R AR, (/R
A HHE EE S A R AN AR A 2 3 T B AR PE AR Al s RN E R ZH 2R 1 H3 45 NETs AH G Ha 4
5FENIKA RFAFAFLERES, B3 = TIOR3 5 3 PE AT AR AE ST A B WP A3 31 78 73 PEA [ 25

IR T C LB 5 RAERSD. BERBN . VSMCs BaSMALRBEELANRY, i IL-18 F FPRI
FO) 5 AR 2R R 30 5 OK[22] [38], NETs 2 SPHK 1 BH K 35 224+ 2 208 BE[25] [34], ACKR1
AT ST RENS A N 7 - BRI AL 12]; ENOIL Rfik. CASQ2 i3k K y8i & A2 A BH Wy v] LA i3
VSMCs AR AL AR S S8 (4] [18] [19], (EBEREL A A= BRI SPP1 ik B MEH i 58 £ s mm 4 418
R M EERR B [21] [28]0 AL AL FRRAEEE R IR B, BRI RN 2 2B TR B 22 57,
S ORE A S5 18 B R BT T AR A A [

i e b B ANE ST ¥E A A 0I5 A LB P S 0@ R b BB RIE SR e, RS Th
RESEEe . SRR TR PR A FUB 7 2 SLEE 23 At Bom v Fieil] 22 FH T 97 ad Ak 32 43— FR AL S AL A A1 15
[30] [31], BFHALWFITH TRIR RIS ZE T A2 0] 73 A0, 4 S B 5 56 vl WL S 38 % T 10U R D Re AR A,
G RIAZ T VR4S 12, T A ARErT M. i 3= 2 Ak A7 2E B R 4E M e i 1, S — A3k
WIAEAS [F)5 DRI R 2 Hh PR 0 3 BBl 2 32 B2 MR (39 sl R ILE MR PR B, I8 G A2 HEE AL, T
RESLEG . B AR 2 HO IR LSS RS, s AUC fH . 2 Fr B2k 4 G 2 F FARIE g, A
e ELIEAE AR 29T A -

7. RS SEAFEN AT ERMBKBLRN S EFRR S 3R

FEKEES AR RIS, RIEFEAZHE, MR AEEE ECM F1, AD daAIb s Ea e, 45
b JORERIEANEE 2 AR, X ORE 2 iR U S ORI SR P A5 SR B A IR 2
fff VSMCs. FBs fll ECM #HOCHHMOME DU, BEH A iR 2 R R A B 22, IR SRR N R IE . S
UM S ORI, SRS, G 4 M L A9 mT REAB AR IOR s £ S AK R A p it s, BRI
BEZVOE. AT SR dURIEE . I UERRAE RN AR o A M 2 R SR AR, ZH SN T SR e
BN M, & IFa B 4R MBS A B R MR A AR

scRNA-seq FIH#.#% RNA Jll /7 (single-nucleus RNA sequencing, snRNA-seq) i H 7 5t FE A M [
scRNA-seq B3 & #T A ZURI G e A o0, B REIRTS IR e B4l M T i A5 2 s BNk BE RS HE A
VSMCs 11 FBs #£ scRNA-seq & 5 E2%, 1M snRNA-seq 1& SRR L 4L 2H 2R 55 TR X 1) 3

DOI: 10.12677/acm.2026.1672742 2142 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1672742

B, X

JIKREAS, F B a0/ At B S s S0 P 4 L 326 438 0 1%« snRNA-seq X4 L RNA. 1T 43 43 W A S 32 [A] Ay 3¢
b HRBE A PTAREFE AR FORE F0 e, SR ARt i G S KM scRNA-seq, £ 14 241 i
FIRE RN 22 rp O AP REAHIF 7 B 3E A K snRNA-seq; PR ARBE G, IR SON FI 20 By B AN — 2
R AL H(IL A 2).

Table 2. Applicability of scRNA-seq versus snRNA-seq in Studies of Aortic Tissue
52 2. scRNA-seq 5 snRNA-seq 7EE B RkLE LR 52 B3E A M EL R

HARLE FENMESERHEE RRSEEER
REREENNREREE, SEFEEFAR IR R BRI SN L v 3
scRNA-seq FRA GIZMIAET 0T 4T RNA 2470 VSMCs # FBs #ii%, ARG SRR,
RS 40 HIAR ASBIFH[5] [6] [10] [13] [15] [16] [33]- T AT NGRS 2R 3] [5] [6].
EAFAFHL T4 MR 2 ) - 5 ik 4HBEE RNA FIER o 43 WA FH 5 38 IR 3R e />
snRNA-seq  FEAS, AJYk/b A 938 i O an fiE B fy, S F)F GRS E B R 2 2, MRERT

25 R 20 H P D 22 RO R AT AL [3] [8]

scRNA-seq f [a1 75 41 142 41015 2., snRNA-seq
BRA s WA TS M mANAFEHS S, —HEBRATHT
HAL F KA NS H B3] [7] [8]-

g4 CRbREY A H R 53] [8].
A 43 W7 i AL R VR RN« 4 i e 2 S A
MR ZESR, JFG—RPEbRiE. R Bl
P RET 3] [7] [8].

25 (B 20 2 BE AT B AT P B R AR gy b, B R TR AD B3R AR M E Bk, gkl i St
EA LR R B, PR ORI A A X, H I R — MR SRR A 2 AN
Jflo v 23 AR B RAR 2% B sy 2L e B A fe e (5 A RDIR S AN PR AR SR &R, UG N AR I o 5 2
e Bt FE R AR ; 22 55 40 % ¢ ' « RNAscope« CODEX Al IMC 25 77 ¥4 1] DASGIE S 4 R 5l 8 (A (AL B

EATREERAR, HABPUASRET U, SSRGS HIURE ., JRER ) RE LI — BT,

AR 2 (B AL A REIE A I 2 18] — AP AE SR HAR (LR 3).

Table 3. Applicability of spatial omics technologies in aortic tissue research

3. NEZEAFRARAETEHKEAM T HAYER LR

BiARHKH RFITE EEME FfRSFRER
. s PR T MR ATRE 21
Rkt ] Visium. TRE G, & LU A U, T A KR T AT AHf

Bl ia 2 e 2 DX AN S AE X A

L= e Visium HD 2§ 52 53] [4]
o wper- MERFISH, AP HRREG, A AR AT 4
Ekjig};ﬂ Xenium. IR, FUEE VSMCs. AN
- CosMx %% FBs Fll ECs Z [A] {1471 R R ([3] [9].
RNAscobe E AR SRR . A RE RS
%ﬁﬁ&%ﬁgi%gi%EMﬁE,ﬂ%?ﬁ%$%%ﬁ%%é&%
T R AL X (4] [9] [12] [25]6
BHEMEEAK MG ZEAmES, &6
FAEEMHE  CODEX. 5 A2 B AN 2 () B S 8 R R SR AIE 28 0
ES- 4571 IMC % WIAEE . 4UpARIE A fE B A RIA

[3]1[25][27] [30] [31].

T R 45 B AR AT B AR IR
[3]1[4][30] [31].

T IR DT, A
FEA T A BB T RS S R 25 2R 5
EERUEE AR, AEEAER R

KIRI3] 9]

HERL, 7O RE R
SERRAMOBR T LA i &, LR
AU BRI A0S V22K 2 [4] [9] [12].

SRR R B A AT, EE S
DIREIeAE AN AR, R ILHTHY
HORSA R3] [25] [27].

ZH ARG AL R RIS, O T S A E . RIS MR R 2
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T, Xk

iES
x|
N

IAN:RPONNE St 1111 0k v /i DA 211 Vi OV o = S |11 = e A DA e e P AW = RN 4 S R B o e S g o)
WA B TR . AFEPFG . AFERE . ASFE RO E A F PR B & okt 2 5, A3t
£V €Ak S IVAZ i il N 1 VR B o W R VA L W N~ Y i e L D TN 4 S S 2w WL
SEAG, EEPR ELRTT CARE Bk B AR Y, (B NI AEV IR BER S WAL B X X T AD WHFEIN &
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