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The Niche Regulate Fate of Spermatogonial Stem Cells

Wang Feng, Wang Shanlin, Chen Zheng, An Na, Yuan Lifang, Li Zongyue, Zhu Baochang*
(College of Life Science, Capital Normal University, Beijing 100048, China)

Abstract The spermatogenesis is sophisticately regulated by many growth factors. Self-renewal of

spermatogonial stem cells maintain their own population, while, differentiations of SSCs ultimately provide enough

mature sperms. SSC activities are regulated by their niche microenvironment. Stem cell niches are formed by

contributions of surrounding cells that provide a milieu of growth factors and specialized microarchitecture to

promote self-renewal and differenciation of stem cells. In this review, our attempts have been made to focus on new

knowledge about niche microenvironment and factors that control self-renewal and differentiation of spermatogenesis.

In addition, perspective study for medical care and research fields are discussed briefly.

Key words

KT RAEZFE T DL REEEAFY, KAE15%
(R ZEZ BNAZIER N, Jorh B =5 3] Tk
B I R T AN T b A R R R
T A REHERF IE W A B8, 10 SIS ™ AR
IR0 A B A S L N A AR R A I B 3R
BT 38 I 23 A - B A B A 1 0 e, BR A
¥ J5L T 41 i (spermatogonia stem cells, SSCs). fiff 57

Wk H 39 2014-03-17 Fz%2 H 1: 2014-06-11

FEI ¢ 1 ARRL 27 B4 (I HE 5 - 30870934) %% B (1 1R

*HHAEE . Tel: 010-68903623, E-mail: baochang@cnu.edu.cn

Received: March 17, 2014 Accepted: June 11,2014

This work was supported by the National Natural Science Foundation of
China (Grant No.30870934)

*Corresponding author. Tel: +86-10-68903623, E-mail: baochang@cnu.edu.cn
o4 2 HH I [ : 2014-09-26 15:02

URL: http://www.cnki.net/kems/doi/10.11844/cjcb.2014.10.0079.html

niche; spermatogonial stem cells; spermatogenesis; cell factors

N G Ay B8 B SORS SR 40 i B R E R S
RS, SHRIBITRS 1 R AR R R 1K 5 1
ANH N TBro BF7 5 0 a0 40 i 4538 22 47 16 B
FURR B, BRI AT 2340k %5 M 4t i ) fig

R, Sy M S X R g 0 LT 41 MR B 1)
3 i (niche). Niched Wl KU T A2 4410, fE40
ARy B v, SR I D T R I I T 4
(hematopoietic stem cells, HSCs)# # Ji5 147 A5, I
1E T AT 2] T A7 H2 40 i B 3 53T 1) 2 21
FEIX L2 2R rhniche H A il SCREAH L™ K5 42 . 52
FunicheiZ $5 K5 1 K AT S T R e, X
W WA BT X il . H A, A IR 41 fdniche 3 %
S FR I H R OR 7 RS S o & 1 E
B A0 (3 RS B AP HPIRAS IR 855, SR, AT



T W% Nichel 85 i T-40  iviz

1431

FEN G Foichelf) 52 AR G4 —8, EEH N
SRR S e T X E fmiche R 5% A2 Fi 1
PR D 4 M AR 00 P A DR T ) R T B, T e
DRl 7~ (0, 455 52 AL P SCHF 4 il (sertoli cells)  [A] i 4 i
(leydig cells)~ & JALFE 40 B 55 14 40 . S L Fr 23
(R DR, B8 L9 b BT 485 0 P WA DR o Bk
(Frniche A A5 15 K I 41 Wi B AR 20 40 i, fn =2
FANL R UURE 20 M 55 B R R R B A5 A
ZAEK, B SOE R ARSI 7R B 5 SRS IR T4
PR RS O S IR, A R A 3 S AL S ) I
Fr= e HAT 2 RE IS 7, 982 T niche B/ T K
Az 3 B b B B AR . Niche ) LUK 4 28 38 75 5k ok
VA ORI 40 i B B E T S A TR RSP A, YERF
MEME AT RG4S o A3 Mniche A R HE K2, )R
J5L 40 o 4k 5 1 S A A S R P B R AR 5
APEHLBE DL B 5 @ 2 (1) 3 B E —u
BLIRUR, F5F AR RIS Y FH i ek AT

1 5RTLRARMIRE A A AL

T iR S R VRS (1 45 4 2 B A 2F JE 40 B Aniche
PREAN B ] R ERE R R A IR . FLB )
SEALE R AT LAY g AR INE AN SRR R LA AR
AN IS AR B R R, SR AL T AR B
B2, TR RE TR A S AR R IO 5 LA S i A
PG o SO A I 9 10 5 D 12 T 1T 52 5 i (blood -
testis barrier), 1245 K4 AR L 5270 A w7y, FE1
e R IR P B PR B A, FEA A TR H) 0 IR
U, RS TR AR 22 90 AR L R = 58 1, 1 5k
Hoy AT I % S8 e AERS b R b SR A
TR 1 T RSP A SR (R 455 P 7 W R e 55 LA
Ab, IERRIEHUATE TR TR . B, Bl
ZRON] I 52 B B AN 1 AR R o K R SUE A AN R Y
BVE, HGE, WL DR e S2 HURG 1R A il
(RIA P, AT BE NS 13 35 1L 52 5 B (X DY R I X 3
BOW 7 R AR W W7, AL E 15 & A AR
A R RE T, XESSCsIF L HAR M. S5 T2l
(IF IR, O ST 41 B (SSC)AE 23 R P /> 4
MR R, B SO A E R i 1 A L DR
R T AR, J5— D BJT 732 g+
AL B T o A HLEI™, Rk, A7 # N, SCFF
A M RS I T AR AR I 224 . (H
JE, WFLEN YT DU A 2%, 4 I A AE RS 1

R (R HEAS IR AR 5 SRR AN N R FF A R A,
e Heniche W ARG 2 A7 . RV AN Uk, R IR T 40 i
PR S0 K, RS T 40 3 N BV AERE NE A IEZ
Jei, A AT B g e R A % ik 1) SR 4 i )
A7 & (YA 5L, homing), A4 HEHHT 3 2 I A 58 1)
BB IR, 5 R T, IR S A B AR 4,
Ui WY HE B by SR 40 0 2 TR0 A7 7 4 R0 D 4
Ja B 5B T o (¥ niche.  Yoshida®%!'ili ik neuro-
genin3A5 e S I & A7 R RS Ji A0, s R J T 4
JI SEAB ) T 5 A7 AR AR /N R R B ) B ML A AR
FHAR AN & 55 Fo At 22K /N8 AH R I A7 8, 37 BR T
SRR L LA, nichedd 5 YT ML B AT ) HE 26 [
TH K. REE Mniched] I 7 ARG —, HAZE,
Otaley 5 R TN, 52 K, 1) J5T 41 M0 36 8 30 3oL 73 V4 v e i
BERF1(colony stimulating factor 1, CSF1) H #5211
R D 40 L B R SERT, U W1 L 30 9 52 Funiche )
M ZH BB T RS D 40 e e ) SRR 41 AN
VRS0 o A, T8 5t 40 i R 8 B A niche () 4H 1%
53, niche ¥ UL HE— B4 K&

R 5T 40 i R] DL R T 28 55 R AR 20 g A
R AEAKE/NE T, AZRS T 40 10 7€ A7 A
BEJRE, B A MR v, T LR AZRORS JSUAH LR 23
KR AT S A TUORS LA i . A single(As) Y K
J A o3 AT AR AR N BRI A, H AT A, As
TROKG D 4 6 RS T T RRE o R/ B SR AL TR
AsTURE 20 W 20 K MESZ35 000, FLIE A B+ 44
J R T A i o i) NS AsTRURS D 4 i
T PRFERG 140 s 1, BT As RS J 41 Jf 23
240 AsTURS JEL 41 038 & A paired(Apr) B R 4 ',
Apr#®: A aligned(Aal)ZRUH5 i 40 M AN 1EAT 50 2 1 48 Jfd
o328, T I A T ) B AR SR A 2, H i
WA, AVRDRS S 40 i A2 2 A se A 4 (B 1) . R
KA dark(Ad)BUFIA pale(Ap) B kS S5 41 J 220 A0 45 kS
Ji 40 B, Ap 2 W0 B 1R 540 B, AdU2: i 4% 1) i
1EZRURS i 4 KU, Ad/Ap A AR i HAT ARALL R 2R THTBR
W07, AdZRE SR 40 10 53 200 AdZRURS SR 4 g 5l Ap Y
R L4 M, H TS AN 2 Ad/Ap P IS RS I 40 i rh
KT M bl . BRI A4t 2 5T
TE R ZE AR, SR, AT W] e w24 FDR A
Sharma®5 I3 LR Ji7 141 i S I AR 10 B W 4%
B, ZRAPE AN ) Aal BOKS S A0 LA 25 55 704 As
ZORS B 40 B, Ud RS S5 40 O AN e — A5 B A,
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11 & fEniche I #5 ~ A] AR LA AL . AT NIA N,
Aalkg S 40 g b — 2L 40 AT {liniche DI g, 4 REIR] IR 2
A4 HRF PED), JX S04 1034 T B BRI SEEGIE B
FUAT, K J5 T4 i e AR AAESF 5 3T IF 74k
N e SRR AL A MO ) Dy BE 7 TR S E 1, b i = A Y
R 40 N 2 T bR G DR E B, BT B H R AT SRR
R 2 RS I 140 B A5 704 o K gt 1 4 i i 3 7
FESAAAE DI ARG .

H AT 2K, niched Al A& — N7 5 8 Jst 141 )
HEAF IR, B B, 2 AH I 52 KA A B R E =
Y% [R) A 4, () I A8 20 i T 55 %85 T 5 T IRt R Jit
T4 P N B S 2 A O BGRRE 4 T A
P, Wit v, K1 R AR & Eniche A% A1 7 1) 14
PR HEAT 10, ARIAE 2 MR /N RS 72 1 ARG
B AR BRXTTY), TRy E A S AR N
R b AT [ e i) AR B 20 M SR B 2 k. AE NS 4
JL o3 AR R T AR B A AR ST, A R AR TR
A, A A ARG ANE T w7 a0, iR BB CE
BT HRDRG JT 40 2 4R 28 B AEniche A5G T, 1 70 AL
R Do 40 L ) 2 e B R e A s R ), BT
Bk 1o R ZE BT ESFHEREMAER, M
WIWEIE o, EH SRR A0 AR R ) i I A i o 227 I
[%]-¥-(glial cell line-derived neurotrophic factor, GDNF)

(1) Primate _)@-—')@ —_—> B Sperm
Ad Ap

B1-B4 RS

X5 AR T A AT B R A B AR P A
R B4 MR A S 56 b, 40 i JF K 1542 3 Aniche
A AN AR NE R IR, A, RS IR 4 i
S — AN AR, ke CE I n) RS JECBE T )
(IS, 1Zad R A BEAT 52 ALGDNE/K P (R 71 1, 2
I LIS RE ] B2 B SRR A0 L P R . AN,
A FE I, G D~ 0 R SR 4 i 1 () G B 4
TEAN TR i R rh o R 455 B AR, RS R
(betal-integrin)fif < 23 BH W FIf A SR BF0RS
Ji 40 M 19 B TR 5 A A ) ) TR, A% Ot
ST AR B 45 R J5 140 P AT 22 53 24 ARG R 40 g
T2 R A3 A BORS B AN, T T R RS 7 B 44T
X nichefIX 9T 2 A WIRIFE A o

2 FIFETRERBEERT

NicheIA 50 6§87 A2 1 R 958 32 B2 0 RS
J5 A 1 1 B EEFT AN AR TR A . RTBTSEIE
52, niche s iT LLAERERS J5t 140 5 BB, 3016 7
A, ] DUAERS R I 30100 325 Ji 140 i 7 A b e g
TR Nichell I AN [R] RS 41 i 51 1K) 3h 25144,
TR A R A B T R R
2.1 HEFERTHRERENRNET

Y R 5 I 40 M B B fiE 0 RT BLORAIE S AL

B Sperm

©
@ 8 1
(2) Rodent _>_> © ? ©
@ © SCL
As-SSC As Apr © 4
= 90
|_'_l
Aal(3-8) Al-A4

ARSI 20 P TG0 ' 27 S O A I ) S e €5 5, Wk A 2 b ATRURS SR Al iU FL R A single(As)s A paired(Apr)FIA aligned(Aal)YF 7Y, R KAl
ORI A1 HuAZ TS X T 43 4 A dark(Ad)FIA pale(Ap) S, BADRS JRANUAT K 5 e 05, ] DL AU T 15 FE K 141 i (round sperm, RS). 7E M4
VISR 1 R AR T, ARG JSUAH A S 46 20 A TRORS St i i, 283 — R AT 2259 RO RS 4, B 28 B ks .

Heterochromatin of type A spermatogonia can not be detected by optical microscope. Rodent type A spermatogonia include A single (As), A paired (Apr)
and A aligned (Aal) subtypes. Primate type A spermatogonia can be divided into A dark (Ad) and A pale (Ap) based on nuclear morphology. Differentiated
type B spermatogonia contains a lot of heterochromatin, and it can be differentiated to round sperm (RS). Studies suggested that rodents A1 spermatogonia
are initial differentiated spermatogonia, and followed a series mitosis to form sperm.

Bl RKESHEXRBTFLEDR

Fig.1 Spermatogenesis in rodent and primate
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P REEE 72 AR T, niche PR 355 AL & 25 4 R RS IR T
g0 M B FREEHRE ) M T R . GDNFEITEWFST
PR A1 B B0 214 (1 R s R b e e IR, 32
FAH 5306 Y GDNF 420K I+ 41 M 4 5 19 B0,
JRAE /N B B GDNF G B2 A0 1k R 7 A2 3 41 e ) 2
Wb, /N B R IAGDNF 5 A% Jsl 4 e it R &, s
TV RS B A M8, ARG /N A K R A RS i 4
J 1t e 2D A RO R 41 B, X L6 5T 6], GDNFRE
8 AE RS SR A0 R 2 HOIRES S Sl R R A
/N IR R GOSN, 48/ Bn] LS RREAL
PR RIS 141 M niche A58 1 B BT . i ik K i 4
WA A SRR 2, AR/ B niche A 455t w] DAL 1
2% /N BUORS ST 40 L ) 3 5> ¥ GDNFIn A 214E
SR E ML B TR AL b, ] DU gk /) BURS Jt
T4 g BT, DK AR S S I R,
GDNFX ] 14 J5U 40 Mo 4 4 18 3 BB 1R s 22 ax %
WA T K 2 2o FLah Pk B, ] g% i £7 /EGDNF
WA ORS BT 40 i 1 BB B I 55 GDNF I Fh
AR A WIc-RETHIGFR 1A AL AL 78 As TR 5 5t 41
Feak, WAEAprY FAalZR RS J5 41 f Kk, AR Pk
740 L & B BeAS ], RS B 48 fide-RETHIGFR11H)
FIk A AN, U0 AsTH 28 AalBORE JEL 40 e i) A
P32 75 ZEGDNF 1) I #5055, S HF 4 s h CXCL12[1)
Tk IR T DLSE IIORS B4 . B B R AR . B R
/N CXCLI27E SCHF A0 M A (1) 2 ik e H 2 ARCXCR4
TERG I 4t URE (R 2183 2 1 i/, CXCL12 7T fig
Z 5 Rk T4 B IR TR IS 2 . Kubota%5 2K
TR, (RTINS FH 2T 44 40 1o A K PR -2 (fibroblast growth
factor 2, FGF2)FIGDNF 1] DL{i¢ BECS7TAI Al & /1
SR YRR B T 4 2B Ko ATFSE & B0, In AGDNF
5 % iz A=K K7 (epidermal growth factor, EGF)%I| G
I3 B FREE 1T LLSZRFDB A/ B (RORS R 141 i 134
AP, A B v B AR E DR 1 (CSF ) B 0 A2 A AT 92 [
I 0 TR D At P AL o 0 R R R
CSFUIIA BIARSME FRAK R rp, W% 21 R e kA ik
R S4B ity B R FEHE M. RS R L
i IR A L DR 3Rk 3 A o, CsfTr ik R JAH 1 TR i
PRCSF1 ] LLTAFARE I 140 a Dy §E . V8 INCSF13557
21 dJERG JET-40 A i B 5 O A X e AR 5 A
B T SCRRAN A, 18] 5T 40 il X niche 1T B8 1 A7 DTk
SR, [R) 5T 20 1 53 Wb B o T A e B A T T AR 0
G0, DRI A I3 B2 AR AN AT A S 0L P ) AR A PR (T 52

R R 1) S5 20 1), — AeuA k1) 5 40 i ] g e il i
TV 35 A W) SR A0 0, 170 J A I % i DA
SRV ORE A M DI RE . IR i
& [ (promyelocytic leukemia zinc finger, PLZF)7E f§
J5 T A AR E, TR PLZE R] LU GDNFAZ 48
Ak BE 1T AN HIGDNF M. 2P, U RS J5t 48 )i XS niche
W 0] Be A HEFh MR, 3P 10 TR 1 R AR B S
(R BAT 3 AR
22 BHERETHABRS LB EF

AR A DT R K 5t Ak, RS Bk 1R AR
TE BSOS R AR A0 B o XA 75 32 2 A IO LI 2 AR5 7 A
(o fift 2 X L5 Figie e AR EMAES, BTt
b — SRR 73 DX 738 T 40 AN 23 A0 FRDRS i 4
i BELAS T AH SCHLHI T 5T . 15 F20RG J5L T 41 Ha B,
I Activin A B JE 4 F14(bone morphogenetic
protein 4, BMP4) ik J5i 141 Jil 2505 B A, 3 P A A
TV EATDERERS 2 T4 AR o A/ Bl 5
LR R 40 B 1A BMPASZ AR, 71K I 4 s 72 Ak v
IMABMPAT] DL IE A S 40 1 70 4B e %R B 2>
RS S 40 L BRI 9 A B, — /N SRR L 2T 4 4 i
A STOSNL A 77 J2= 4 Ml EAfie BEER 40 S 1 K,
TR T 40 A AprZBORS J5U4H i oAk S REAN Y
FMSC-1E R T35 2 5 7RG b 4 i 3547 % B =X
(PURE IR A0 Mo K STOSNLAH Jfd 7344 ) Neuregulin 13/
InEIMSC-14E A 172 )2 R T2, &I Neuregulin
VR DL 2 K J5 4 i 5% % 1, A Neuregulin 12 K
JR 41 AR 7 HE BB IR 1 1 4% K F, {H J&Neuregulin 1
TEAR A 52 0 ARG i 48 R 23 A PR 90 s 8 A A ) 2152
mTORC1(mammalian TOR complex 1)n] UL il ik
P Ao AR A £ Rk 4 B o4k, W90 I, mTORC1
R A LA I GDNFAE H, 2k 1 28 4 i 148 i 4>
B3, g5 3 A 9T 2R W, SOHLH1AISOHLH2 ] LA
T A 4 i 1 DR Kt R A RS T 4 A AP
5K T niche I 450K I 40 I 1 73 A AL TR PR AT 5 9 AN
SR 7R 53, nichesf TR I 40 i 24k R 22 B AL H
ARG E, REZ - IERIEAY] T, #HR
Ji 40 B 7344 1 ok R B 40 I R B I 5 R AN TR ATE
Fo

5 5141 i i e A 40 M 32 A2 () niche 34 85 v
JE, TEFRF € Iniche A 1 40 R KRS 1 3 55 Al
I3 A TR TR P-4, RS D~ 4 B R A 10 A B 4 i 4
FEAH O B e (B b, SXRE R RS DL FE 140 R Ae s
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Sertoli cells

GDNF, CXCL12, FGF2

i R T B R TR SR AN M S niche PR BE 0] 1R G R, i 3 32 BLALHE AR F50RG R - 40 i 185 58 R 210 9 DR, 0 F SR 40 4 4 P9 G DN
FGF2. CXCLI12%, [A] 4l M /3w () CSF1 5245, DL I 2 8 AW 5 47 ) Neuregulin 1. Activin A, BMP4RISOHLHAS A 1o [, tihs
7K s 0 P S SECA AR 40 M AT S, WS R AR S LR AN A5 T S FE TS Z 45

Relationship between spermatogonia and niche factors was persented briefly in fig.2. Various regulatory factors of spermatogonial stem cell prolifera-

tion and differentiation in niche were marked in the figure. At the same time, the arrangement of spermatogonial stem cells and somatic cells in the testis

was showed in this figure.

E2 HBFEEFERERET

Fig.2 Factors in spermatogenesis regulation

Xaf LA A e RS 1k A2 2k BT, H R
FURIN, (kRS 140 1 H 3 58T iniche ] - 32 42
fUFEGDNF. FGF2HICSF-1%%, Neuregulin 1. Activin
A. BMP4RISOHLHA% A - 1] LLAE 4 i T4 Jfd 73
Ak, AR BE A 1 5 ] DR Hiniche 30 58 K i 42 H
SR FUWPLZF. mTORCIFEIERN [ 3RIE, /X
LR RS R AN 2 BH(KI2) o XSSP 2 A R T
A FLA AR N SRS T R AR TR BRI
KA 2 AR Kiniche K # A BB, X068 o3
R T4 AR S S TR RS G AT
MBI

3 BRItARBEME. NMAR=FREE

W 5L 3h ) 52 HL Hnichedl i 43 W AN [R5 5 U 45
R J50T 40 M 1 358 0 R 43 4k, WS IR mT LAY i
nicheJJBE. niche & WA LI FLAH ) =2 FL N FSAS 1)
B, RN I LS HLBRAT B T S 4R AR kG 1
KBRS 75 H AT, WF5E A B2 35 35 niche )
A B A0 1 U A A D, L A B A0 A ) i ) R
XF Fniche R EEAE A B AT B BIRHRIE . SANB BE )

AR AR e SR AR TR A S e EIEANGE—, K
A3 15 2 A AN [R] IS 399 1 A= 58 40 i, 3K Rl ok B A [
AT A LR ) — KRR o R DR 4 B AR SN R S
BIRA ST R B ARMKEY s H A, RSN IR R
T2 W] LU R4 ek 25 23 224 0 R RS 140 i, {2
EASRETE USRS 1, H AT Rl 2% N 5k
V755 (intracytoplasmic sperm injection, ICSI)F-B{*
A JEAR, Wt 2, B TR SME o A R IR
ZRERE IR TP B FRAR RO — AN AR
AT AR AL 52 AL 40 I niche PR, A AR 5 41 it 5 44 41
JH ) 78 0 RS e LRI, ORG Ji A0 M A4 A0 434 Jik BT 3
LB E 2 A 1 3 TR AN, R T 40 A4 ok
B B, 140 oA A AR 1 IS AR AR 2 1)
T, R T T 40 B 23 A by BGRAR 1 T  E 1 AA AT
ARG RE . AR 2 N H S NG TN T, 18
KRR 1R AR I R AR DG H LB I T ZER AN IRR R
R I 40 78 VR DR A7 B AT AR 0E T N\ 2
YA BT SEORAF BB 3 T4, 25909097 )5 - L%
L[] 52 4, AT 3 G 2090 7 3 B S PEAN S A4
AMEFEHARAAL AT LURAEIE BEAEAR SN SRS I 4
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0, A7 B T A A DR R ARG 53 R st A B e T
FEIPIA, R VAR TT B AT A
FT 5P Bl B 2w, 7R RSN EE Fniche R
B OL 28] DU G141 B (human embryonic stem
cells, hESCs) M1 i F £ ¥ fit 1T 4l Jid(human-induced
pluripotent stem cells, hiPSCs) 317 ik £t 73 24 5+ H. 7
A oA BT AR - 4 BT, O A B A E A oA ARG
G, A7 B A ERE R R A KRR
-4 10 7 i DR R A ] DA S — gt A% 18 1 4
A P i BE R Bl 0, R AR SRS A e O AR T
nlRETE. A WIITR I, HEPEE RS A RE T ARG e
T T BT ERS I 4 M A 5 16224k, 1 A2
T H PR [P niche 2 A6 Tt il 1124, ok AR ] DUAE )
M niche ke XG5 2 4F B R A KE 8 ), BUE IE 92 5L
LR, MMIRAPIRAS AR RS 1. YR It
T4 MR H AR A AT LU SRR R4 Ak AT i i
T HELC G R R G i HAT B AL REVE, T
XK I 4 fdniche P 55 (P F 5 A7 B T H A 55 1R
FRAE SR A OCHE A, R B SR s SR T
FB . NGRS I 40 i Aoz o€ 1) 43 1 LT
AN 41 M AR ) 27 LA ROR B AR E RIS L
25, Rn] DUA A B AR SE SR BT 1 5 vk, (2 U 1k dkk A
IR, JFAEIRIR L5 5 — 2L B MEA T B B Er
XIVEVRTT o AMER H, BEAE NATTRRS J5 40 i J 3L
B PASE (RAH B OC 2R BRI ER N BRLAR, 42 (i v I
PR A2 7 1D 388 31 1 M, 22 R Lk AR AT T
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