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[ ZE] B AA KK Thy-1 5K (Thy-1 nephritis, Thy-1N) "B /NeR 2 A1 i) (glomerular mesangial cell, GMC) B384 i 48 K
M7 (sublytic )C5b-9 E G HI7E GMC ¥FEH VER , 5% : Z HIK R Thy-1N B8 4350 TS Thy-1 Hii)s 18 h 3 d A7 d
fif, R 2027 FH real-time PCR 1 Western blot J7 3246 2 F B 20 20 Fp 20 o s s 5 b , BRI A0 A B30 2 D2 (cyclin D2) FI$4 58 21 ffd
#PUIR (proliferative cell nuclear antigen, PCNA) Y mRNA = K 25 AR IAK . A0 G EL B/ Nek v C5b-9 & ITT
F RIS, (1 BrdU 48 Aik D658 S L BE IR BUR/INER 20 M AR 36 T 55 400, LA AR AP 35 K R GMC, 1HEA TR TR) 4 A L P-4
T sublytic C5b-9 FIHL, FH *H-J Jig w5 Wz 4% 1 12 48 A% (CH-thymidine incorporation ,*H-TdR) i #r GMC AU FEIF N, G558 : KB
Thy-IN #4575 18 h, 204U cyclin D2 PCNA FRILFIE P BrdU FHMEAIIBESS TR (a T, 9256 3 d A 7 d, ikl — 4R . W)
BB /NERNTT I, C5b-9 A WIUTRR, #5453 C5b-9 BEERY B ANME A Te 4T S B FNEGA KB, 5258 18 h, #55 GMC ¥R IRIE,
M55 3 d,GMC $t W 3G 22 7 d B oy i3 (RS SE30h, KEL GMC 7E sublytic C5b-9 RIRHUS 18 h, HAHMISFE/K T 1 %
B, M sublytic C5b-9 JR# GMC 77 A: (3577 E3EALFLIE R (1) GMC )5 , INRERBERIEL GMC 151, 4518 K Thy-1N F/hak
5 A AEAE L T TR RN 22 184 £ s B AR , T GMC R BB AT AE S sublytic C5b-9 VEHIA £,

[REF] Thy-1 BR; B/NERRBAIME, W5, WKHER C5b-9 EHY
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The proliferative lesions of rat Thy-1 nephritis and the role of sublytic C5b-9 in glomerular
mesangial cell proliferation

ZHAO Dan, LI Yan,ZHOU Jian-bo,ZHANG Jing,QIU Wen*, WANG Ying-wei "

(Department of Microbiology and Immunology ,NJMU , Nanjing 210029, China)

[Abstract] Objective:To investigate the proliferative lesions of glomerular mesangial cell (GMC) in Thy-1 nephritis (Thy-1N) rats
and the role of sublytic C5b-9 complexes in GMC proliferation. Methods : Thy-1N rat model was constructed. The expression of cyclin
D2, proliferative cell nuclear antigen (PCNA) in the renal tissues of rats at mRNA and protein levels were observed at 18 h,on day 3
(3 d) and day 7(7 d) after Thy-1 Ab injection. The deposition of C5b-9 was detected in the glomerulus. Meanwhile,the proliferation
of glomerular cells in rats was assessed by BrdU incorporation , light microscopy(LM) and electron microscopy (EM). Furthermore ,rat
GMC were cultured and divided into different groups,and then the proliferation of GMC exposed to sublytic C5b-9 was evaluated by
*H-thymidine incorporation (*H-TdR) analysis. Results; The expression of cyclin D2 and PCNA in the renal tissues and the number of
glomerular BrdU-positive cells became increasing at 18 h in Thy-1N rats,and continue increasing on 3 d and 7 d. The deposition of
C5b-9 was found in the glomerulus,and some cells were intact. Moreover,the number of GMC and the secretion of ECM were
increased on 3d and became obvious on 7 d under LM and EM. The proliferation of GMC was increased at 18 h after sublytic C5b-9
stimulation in vitro. The supernatant of GMC induced by sublytic C5b-9 could also promote GMC proliferation of rat. Conclusion .
Glomerular lesions in rats with Thy-1N include early and secondary GMC proliferation, while sublytic C5b-9 complexes might be
involved in early GMC proliferation.
[Key words] Thy-1 nephritis; glomerular mesangial cell; proliferation;sublytic C5b-9 complexes
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NZEE/INER B 58 i LY — g B2 Y 2
B AT /NERE R (mesangial proliferative
glomerulonephritis , MsPGN ) 00 HB /NER R IR 40 g
(glomerular mesangial cell, GMC )i & 38 A= F1 21 it 71
%}ﬁ(extracellular matrix, ECM)%T%’%M% MsPGN
1) B RE , BE R ZIE S R YA, B
B RE R, LR, T H AT MsPGN A5 [
R H R g HLTHI i ok 58 4 B B, BOIR ABE S 5 3
MsPGN ZiJgid 2 A1 ECM 2 pL], X FBiia A
2K MsPGN HAHr B EME L,

N Thy-1 '%%(Thy—] nephritis, Thy-1N), NFRBT
Jita B A A L3 PE 1 4% (anti-thymocyte serum nephritis,
ATSN) , PR H BEAE A AU T A 26 MsPGN, 22§ H]
F A2 MsPGN HYSZEMF5E ), Yamamoto 55 WHRIE |
KB Thy-IN %7381 (24 h V), B KRR GMC
PR AR IRBE AR 3 d B, AT A LB I Y GMC
kR IEA T d SIS B, , AR R RIBIEE
KB, KB Thy-IN B (12~18 h), 7EH§ 4 GMC
RATT: IRFERIEII | 75— GMC 23k 1 1
FE 20 LA BT (proliferative cell nuclear antigen, PC-
NA), [AIf GMC #YZ& T AT WL C5b-9 =3 sE , 12
7N, GMC Al REH L T LR A R, R S i
VPS5 WAH# R (sublytic ) CSb-9 A WIEFIH X5,

ENEHMT, A M cyclin D 7E G1
W& TR AR G1/S Ky Sy
el PR Ok At e R S TR PR IR T R R, eyelin D
4324 D1.D2 D3 =FhEAY, AR ZAAE AT LA AN ]
Y[R —ZH A T AR PR AP LA B A AT AR PR
R AR BE LS Rk A ) 25 R E #8728 , KEL Thy-1IN
K9 3 h, A cyelin D2 ) mRNA =F A i,
B, PCNA 2 EAZ AW S 2 AR08 1
9 DNA ZE T 3 (Pold) A BIE F1 , & RESY s IZ
RYIETE, fEE DNA BYSZH™, PCNA 78 GO~G1 HHi4
Ho kD G ek RE IS AN, S 3k 3]
I, G2~M I TR, AR ARYAEAL S DNA &
— BT HUE IV ER D A S S AR bR . TR
Thy-1N 48, 87> GMC n 33k PCNA, AHFSEH
PEFET cyclin D2 F1 PCNA FE R WIEE GMC M58 ATE
Wz

5— R At 48 PR W5 BE 4% FF (5-bromo-deoxyuridine,
BrdU) , 2 — 7 i J W5 W A% 1 2 BL4) , BB A 7 4
B (S 391) AR g Ji s g 8 A EAE S 1Y DNA
FHO, TR A AR SR BrdU 175 ST
BrdU R sd BEHUABEATARIC , 280 S A Bt

WL BSR4 9 DNA 525035 1 (BP0 i 184 5
W) o BORBIFE T, DL BrdU 48 A SE6AE Ay 40 i 155
FETEVER N —S8, TRl IO BE Al B A 5 /N
BRAR M IX (LS B AR AL

BRULZ AL, ARAFFEIRERIMNE TR T KR GMC,
FHN T2 1Y sublytic C5b-9 &A1 GMC, W
FEHXT GMC 355 s, HHMTZET, B
Thy-1N Ji 28 H GMC G5 LA, I sublytic
C5b-9 7£ GMC HéFE AT e R HERIMEH .

1 #RfnAE

1.1 #H#

e P Sprague-Dawley (SD) K B ,180~200 g
(B&K A ], B ) ; KFL GMC(HBZY-1, ®BUK 2
FE AR SR ORI 0 ) s Thy-1 B4R (Thy-1 Ab)AR
P SCHK A = ) £ 145 W SRR 65 (ReverTra Ace-
a-TM, Toyoba 23 F], H A );BrdU (Sigma /A H] , 3
)5 /NERPT BrdU F1/h BT K Bl PCNA 1 $ 4
(Thermo A ], 2 ) ; /NPT K Bl C5b-9 HLAAK (Hy-
cult 22 8], f 22) s EPLK IR eyelin D2 BIHTIA (Santa
Cruz A W] SEE ) #MASR B 10 24 {8 5k 8 24 i fif
[ (normal human serum, NHS)

1.2 7
1.2.1 %) K& Thy-1N £ A

HUErE SD KL 18 H (180~200 g), MEJFTEST
Thy-1 14K (0.75 ml/100 g)™, 35S K Thy-1 B &
(Thy-1N),, [RIEIEH A ILTE (NS) X AR 18 H(0.75
ml/100 g) ,FES} Thy-1 FUABI NS J5 18 h 3 d F17 d
IF, R BB 2L (BT 6 ) AR AR 43 i) i«
D real-time PCR H1 Western blot ¥ 2y ; @ 1)
Fr; @ BB Y,

122 GMC #3Jcfn ke 4m

WA Ar T MEM Hi3Ri, & TR 4
GMC A= K2 50% A I, 7034 3 Fsb B (n = 3),
Hi . (D sublytic C5b-9 £ :MEM il A Thy-1 ik
(50 pl/ml)F 37°C CO, WEFE NG FE 30 min, B 28
PBS ZZ WYL 1 U, A NHS(40 pl/ml, 2 HE-MA)
TEWFHE N2 B s B 8] 55 3% ; @ Supernatant treatment
20 . ¥4 sublytic C5b-9 HlJ# GMC 18 h J5 iy 4 i 557
VU IMABIRSZ RN GMC KR 18 hy B
MEM 41 . {2 MEM #55% 18 h,

1.2.3  real-time PCR M € Thy-IN X S B 448+
cyclin D2 #= PCNA 4 mRNA F B
FH Primer express &if%l%&ﬁ%%f(%% 1), K
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H TRIzol — kPR K FRIFZHEUE RNA, B 1 pg
MRNA VE AR, 1558 cDNA, P real-time
PCR #i45FEY mRNA, S8 Z%0h 50°C 2 min,

95%C 10 min.95%C 15 s .60°C 1 min, J5 W EE 40
GRS, AE 60°CHEATEA S DRI, L 2-24¢ S5
IeE R

®1 JBEESIMERHF

Table 1 The sequences of primers and probes for different genes

EHE5I9(5'—3")

NG5 —3")

WET (5 —3")

cyclin D2 CACCGACAACTCTGTGAAG
PCNA AATCCCAGAACAGGAGTACAG
B-actin TCACCCACACTGTGCCCATCTA-

TGA GATAG

CAGAGCGATGAAGGTCTG
CTATGGACACAGCTTCCTCTT
CATCGGAACCGCTCATTGCC-

CAGGAGCTGCTGGAGTGGGAACT
ATGCCATCTGGTGAATTTGCACGTAT
ACGCGCTCCCCCATGCCATCCTGCGT

1.2.4  Western blot #%& Thy-1IN X & B4R+ cy-
clin D2 #= PCNA #9%& & & ik

BB 20, I A SRR T 2% R B0
B g 5 min fEEE AT, WS EARRLTK, FRRE
FEAFR PVDF B L, ¥ PVDV fsidst P s it —4it
W (4°C3E %) , TBST ¥k 10 min x 3 IK., ¥ PVDF &
HHE BRI E (B 1 h), RIS ECL &6
WHEATREG
1.2.5 %% % A& N Thy-1N X & B3k C5b-9 T
AN

TS Thy-1 HUARFIIE i 18 h, HUh
KL, YR C5b-9 BRI FITC Fric —
P, AT HIE R, Bl B GR (A5
1.2.6 BrdU #XNik#h & Thy-IN X 5 E 5k 2m je g
EX:9:4

WIS RIET 1 d FFR, BERIFE 12 h, 5 KR
JE 5T BrdU (5 mg/100g) 1 4351 T 1 5t Thy-1
PURJE 18 h 3 d M7 d Bl B4, Yl JE
BrdU HUIRFN FITC bRic —bt, EA 7 Be SO0, Lg%
LA, B ABEPLIE R 100 45K HAR M
INER R /NER A BrdU BREZR Bk, I B .
1.2.7 HE £ &ME Thy-IN K A B AR HBEFE
1t

HUSZss 18 h 3 d A7 d 454K BB 4l S UbmAR il
WAEY R, HE Qa5 Bds ™ WA B 4141454
FEHA W /INBR A0 R, BV N FR AR T 100 NI
KEFRE /NER DY 40 B, IR E 3R 45
1.2.8 WA Thy-IN K R B2 s 4 # 8
ey

HUSZES 18 h 3 d A1 7 d &4 KU A 4R A,
Tl RG] R, ISR CMC TR A 254 45 R s
SER B PR |
1.2.9 XA H-TdR &M 2 K R GMC #4938 7515 5

F AP T 96 FLARE , 45T GMC A [a] 13l

B () o 4 TR FERVANA *H-thymidine
(18.5 x 10* Bq/L) #kZEH53% 18 h, Bi3Rgsin,
PBS Z& i gt , I ABREE R I AL AR 43 J01l K 4
OSSR B IS LT RN AR |, 28 [RI 2R 20 o0
TP K %X (count per minute, cpm)
1.3 %itFsik

Fir e BcE AR + bRifEZE (x £ s)Fom R
SPSS11.0 A 73 5 AT B 2207 22 43 M FI T 1A 3R
5225301, P < 0.05 WEFAGIE L,

2 % B

2.1 Thy-IN KR B2820% cyclin D2 = PCNA # %
EE R
2.1.1 B#4LF cyclin D2 #= PCNA mRNA #9 &k

K BRI S Thy-1 HTAAT5 T Thy-1N, 4351 T
18 h 3 d Fl1 7 d 3 /MEFEIEE, U4 B2 2
RNA, 1 real-time PCR ¥4 Thy-1N K i F 4140
H1 eyelin D2 F1 PCNA i mRNA ¥ 45 58E0] K
FRUE 1359 Thy-1 Hiddk 18 h J5, HE 4141
D2 1 PCNA ) mRNA FikH 46w JF T3 d M 7d
BRI Z (1),
2.12 B2 cyclin D2 = PCNA & & 8 &k

9 T HAIIE Thy-1N B 42191 cyclin D2 PCNA #
FARMEOL 435 T FaRAHIR] Y 3 A4~ E] B, S 20
ZUEH , 1T Western blot £ H: cyclin D2 Fll PCNA
M H SR, 48K, K Thy-1IN 18 h H'F4HZ
H cyclin D2 F1 PCNA £k BI85 TR ,3 d F1 7 d
R R (K 2), KRB S iR mRNA &—
H,
2.2 Thy-IN X & B3k C5b-9 AR

R TR K Thy-1N L4 CSb-9 (TR, A
SEAH A0 5 SR I Thy-1N K BUR /NER 40 it |
C5b-9 PLARIEAL . S5 REH, KETESS Thy-1 ik
18 h J& , B /Nek 4l A B 8 5 C5b-9 TR, HAF

cyclin
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18h 3d 7d 18 h 3d 7d

5 NS 4HAAM, *P < 0.01.;5 Thy-1N 18 h A4, 2P < 0.01,
Bl 1 B4R BUR 4140 cyclin D2 Al PCNA mRNA B2k
Figure 1 The mRNA levels of cyclin D2 and PCNA in the rat renal tissues of two groups
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5 NS 44tk “P < 0.01;5 Thy-1N 18h 4AHLL, 2P < 0.01; 55 Thy-IN 3 d ZHALL,7P < 0.01,
B2 M RERE S cyclin D2 I PCNA #5281k

Figure 2 The protein levels of cyclin D2 and PCNA in the rat renal tissues of two groups

43 C5b-9 BG4 MR A S8 &, 10 1 % S ML 75
(NS) K FAR VL /) C5b-9 IR (& 3),
2.3 Thy-IN X & B3k am e BrdU A 2L

R T8 KB Thy-1N £ IERH A8 A 3858 K-
AHGEAH ] BrdU $8 A8 B /NER 20 B 344 4 1) 1
L (5320 et ] BLRE B R 1) o SRBE S ERTI R BRUE
/NERZIME BrdU $8 A, 114K BrdU FHPEAHMIEL, 45
R KBRS Thy-1 $T4K 18 h Ji5 , B /NEk BrdU
PH P 20 B 45 53 ,3 d i — 2038 £ 7 d BrdU FH
PELH MBS IS W R (K 4) .
2.4 Thy-IN K ZIg A6 HEFNEK
2.4.1 RIS HOR Dk g B4

HE Y OB EEMER B /INR AR AL IO /N ER N
S B 25 SRR R U I 19 Thy-1 $T44 18 b
J , B /INER A LA 2 X AT RE R A Nk
M AR IRFEA 5, T 3 d B /NERYH I AU NS

HARIZ 7 dEHE N W3 KRG RN
J& B /INBR A g e A (1 S)
242 WwEE FIR GMC 3
T W 7E Thy-1N B /N P 20 fr 38 2 755
R GMC B4 s, AR S i B s it — 2 AR
/BRI RIS, G5 AR IR, K BRUIE IS VRS Thy-1 Bt
K18 h )5, B/NRARMBXAEST GMC 2 IR
BE (AR B ) GMC JEAR 58T, 9550 3 d GMC $im It
G2  ECM /i A BT £ 7 d R IECH 2
B, ECM 43t 25 2 (K 6)
2.5 #k%b sublytic C5b-9 i GMC 3§74 894 2
T HAE sublytic C5b-9 RET S CMC HE4E I
HATRE AL, AR SLER AR SME R TR GMC, 2R )5
257 sublytic C5b-9 &R, BEf5RH *H-TdR
P GMC 3 FHAE SLEA T . [RIEE K sublytic
C5b-9 i GMC Ja i AupudEsR Lo, Lk
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3 PEALK U /INER C5b-9 MBTARIE L (x 400)
Figure 3 The deposition of C5b-9 in rat glomerulus of two groups (x 400)
A

18 h

Thy-1N

BrdU-FH P41 %

3d

W Thy-IN 4
O NséH

18 h
A:BrdU 48 A SZEGWLEE B /NER 20 M A48 A2 155 B0 (x 400) ;B 1141 BrdU BHYEZ0 %L, 5 NS 4L, *P < 0.01.; 55 Thy-IN 18 h ZAAA L, °P <
0.01;5 Thy-IN 3 d 44k, 5P < 0.01,

3d 74d

B4 PRLLR VR /IR AR A3 A 1

Figure 4 The proliferation of glomerular cells in rats of two groups

TEH ) GMC, WA HXT CMC A 1R 45 5 %
L, i sublytic C5b-9 #lli#% GMC J5 18 h, 40l i 3L
W S A 1G5 B I, T 7 LT AL B OE R
B GMC (supernatant treatment 2 ), JR0] LLif &
GMC #8515 , (HACRIA 59T sublytic C5b-9 P4k
HRY GMC (K 7). 4275 sublytic C5b-9 5531 GMC
Bt Ay AT RE R sublytic C5b-9 By B AR T2,

1113 53— 73 T -5 HAF A B 2 PR 7 i 4k A1
K,
3 4

GMC 25 /INBR PN S8 4 [ 43 4, o 5 /NER 4
MK 309%~40% , HIWRERWER BRI N . O
SCEHEF . GMC R HAT A ECM A4 Y R B IX, S5

it
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18 h

3d 74d

A HE Je (0088 UL W20 BUEF /INEREE AR 150 (x 400) ;B THECPT AR BRUEF /NBR I A%, 55 NS ZHAH L, “P < 0.01;5 5 Thy-1N 18 h 414

k,%P < 001;%5 Thy-IN 3 d 20, 7P < 0.01,

K5 PIZLR B/ DR B AR

Figure 5 The glomerular pathological changes in rats of two groups

TR MAEREZ ], ReERr B /NER T 240 155 19 58 3
PRI E I ;@ WA TIRE . GMC nl 38 i ol 4535 8
PEHE i "y G FUEVER . GMC R A Fe Ml
C3b %32k, REIWROIE e 2 A YITE NI Z K
3 F, ARy SE R IUBR T R LXK 574
Jii 130, @ 43I : GMC W BT &  MCP-1 111,
collagen VI Fl FN 55, 2 5 RAES N, 8 GMC 55
B A 25 /N ERUES DI RE I 0, T B0 IR B R
MK, R BFFE K R Thy-1N Ff GMC 344 AR
Al MsPGN BB VA HRBE S B

A SZITE S K R Thy-1N BORLS | SiaG 8
HLAEEE & B, KB Thy-1N &5 1 (18 h), B
o GMC BT H M RsE, H3d e Bm
GMC H§A4:F1 ECM 7305, 7 d MBI, X5 Ya-
mamoto 25 “HRGEIEAR —F, SR, AR LB,
Thy-IN %% 591 (18 h) , 7E&ER /3 GMC 7 i B[R]
B /NERIN cyclin D2 Fl PCNA B IR ETF 4 LR, H

BF, B/ NER I Y BrdU 5 AL 8 25 88 i, {H L
B /NERAH LB ARG I, nT AR B R . D BrdU
I 2 4 B DNA & R (S 1), BEAT GMC 7 fig i
KIEWA 225724, LA E A 1N, @ K
B Thy-1N R (18 h) , 7EAMA C5b-9 E A58t
T, &84 GMC % IRAE , S35 /R GMC B
R BOWTF GMC I 5E , nT gl i HE Je @55
TrEARE X ES], HAE BrdU B A LS5t
20 B JE I B P 2R A A DL

LIRR N IR A AR FE KB Thy-IN &%
W, BR T AR GMC fEAMAE T B T 7
PIAR, E&R5r GMC BT 345 R g, B AR, KRR
Thy-1N 528 ELAT FMAMR ", #MA C5b-9 S 4MA
TEALE PR W R RN o, AR R B
N 2 FLIR A (B AE A A AN, A MASTE 5 25 F RERH.
1k CO S FAEMIRR ARG, HWits C5b-9 Hii AR
YR BER DUZ , BUIIE BT C5b-9 ANfig i i
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Thy-1N 3 d

Thy-1N 7 d

HEEMLEE R, B4 18 h B4y GMC EIUAMIRFE (x 12 000) ;3 d GMC B 484 | ECM JFERH 22 (x 3 500) ;7 d GMC 4= il ECM FRER T

N (x 5 000) , NS LR UL FOBMET IS (x 5 000)

K6 PIZLR B/ NER AR IR DR TR A 1 ) el e

Figure 6 The mesangial ultrastructure in rats of two groups
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1 000 |

0 . .
Sublytic C5b-9  Supernatant MEM

treatment

5 MEM 41#iLt, “P < 0.01; 5 sublytic C5b-9 ZHAHEL, 2P < 0.05,
K7 440 GMC 5K

Figure 7 The proliferation of GMC in various groups

AR ALY, X F C5b-9 B-AWIFR N T i R 1
(sublytic)C5b-9 & &% ™, H W5 7~ , sublytic
C5b-9 R MM 2 255 5% s, fRfigi s
B R il B R K A W TR R R, S A
HILZFp A Y2 o ARG & B, KB Thy-
IN B4, B /NER A #MA C5b-9 f158 GMC, Uit
iF GMC JF ARV, $E7R AP C5b-9 & 3% fif 771
Mo i, KEL Thy-1N #5248 H GMC 51019 58 7T g
5 sublytic C5b-9 YEFIH,

9T BB sublytic C5b-9 £ K F, Thy-1N 5728 i
ARG A AR ABIFFE AR SRR 3% T KB GMC, i
T sublytic C5b-9 ALK, 455 &I sublytic
C5b-9 #l## GMC Ji5 18 h, H *H-thymidine % A B &
W%, R sublytic C5b-9 HiREA T GMC RYHEEH L
N, K5 F sublytic C5b-9 Zb¥H GMC J5 857 LB
W TFEFRIEE B GMC, 85 31 SR izl 9% Bis
A5 GMC H45H , (B AR B i 55 Tsublytic C5b-9
T30, 327R sublytic C5b-9 155 GMC 451 2
7, AIHETRITE sublytic C5b-9 B ELHEAE HIFTEL, T
FH sublytic C5b-9 7557 A= 1) B2 2L 4 g X -7t vT i
BAET — LR R S SR

25 LR AR R 45 AR AE K B Thy-1N
R BT R IR IS 4k % GMC 341, 384
GMC 765 % S HD i B GRS e, HEATfiE S sub-
Iytic C5b-9 fEFIAHOC . T3 RIM LIS UESS , ] sublytic
C5b-9 Flli# GMC iy A] ik HIGHH 3 L5 4L fir] ]
KL Thy-1N T3 GMC 578 K Hw] g (ML 42 4t
T AAE SRR
[SZ k]
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