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Abstract

The roles and characteristics of c-kit/SCF signaling pathway have been widely reported.

But there is not enough research available about mammalian c-kit detailed structure, functions, expression and

transgenic models. Further the difference of researching pattern caused some unclear results and remaining debates.

Here, we described the structure and functions of mammal’s c-kit gene, then emphasized its expressional pattern and

roles in germ cell development of transgenic models and domestic animals. Finally, we discussed in depth about its

potential roles in male germ cells proliferation, differentiation and fertilization. By introducing systematically about

c-kit, its important functions in spermatogenesis have been defined, which might be a reference for future research

about proliferation, differentiation and immigration in male germ cell.

Key words

ek H 39: 2012-12-25 252 H W: 2013-01-22

A AR A R S H (L 1 20101501110001)
HHAEE . Tel: 0471-4992443, E-mail: yingji wu@yahoo.com

Received: December 25, 2012 Accepted: January 22, 2013

This work was supported by the Ph.D. Programs Foundation of Ministry of
Education of China (Grant No.20101501110001)

*Corresponding author. Tel: +86-471-4992443, E-mail: yingji_wu@yahoo.com
P 2% HH ST 1) 2013-04-24 11:04

URL: http://www.cnki.net/kcms/detail/31.2035.Q.20130424.1104.002.html

c-kit; mammal; male germ cells; expressional regulation

1 c-kitEER % S5 INRE

201 22 Hh 3 2 I AR, e-kit(3 FRkitSZ A& 5L
CD117)FIKITH /4 (stem cell factor, SCFE{KIT ligand,
KITL) ) — M D fig Ca) 2 #RaEM, LR i g ik
Rlv-kittf & BLWAY. 15 (White-spotting) 2% ik c-kit3z 14
HE, DA 8 WAL s B R e-kit L DRIBT, - AR/ BT
RN re-kitd e R 5y AT T4 RS 5 G gk B9 fE



704

Hy JE S FE N, A8 N b e-kitkk IR 5 1820 Kb, 175721
AP B0 /N B P A RE 214N A6 1 A
B 5.5 Kb K sk )e c-kitd e PR R B 18 77 )
294145 kDalfjc-kiti# JB 52 A 8 0, J§ T35 =K%
R 1% 28 TR I K e o e-katS2 AR = /> T2 B2 T R [X
0, 3N A MO Rk e B 45 A Sl T i P &5 )
o MSMghEEE a7 SRS &8 =%
AT BEAH 56 (1) i A0 45 R U 1) . 234 s SRR 41
FSC T 5 W PRT L K 25 R s, FL AT 52 A S A 40 i
EIE . 433N IR 4 B 1) M Y 5 A — A
B 2 R, A i) by 3 g AT P 25 45 AH 5% (1) S8 [X 33k
70-100%2 5 R 4H 18 ¥ AE L ¥ 4 N\ &5 F Sl (KX J) il
2 i PR T 1R A Wl g DX 2, G o 0 U g G
BRIEAEAR 5 0 TG SR AE A TE 5 0 F1E5En
(docking)!™, SEHE [P c-kitSZ A [t T L Ah T s
DX 3 Fr) 3 B BY D) 7 AE GNNKCRHIGNNK B g 28
FEDOAAE T 72 15 HAT B YA 2 1R 20 1 IR GNINK X
BB, C AR 4 A FIEOE e 1K, AP
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Fig.1 The structures and varieties of c-kit(modified from
reference [29])

KITHCARSS 75 fig o AH 0, FUR AE B il 4i b, KIT
BCAA et B PO 75 FIHEGNNK W 0T, B T Fik
PR B 2 AR AR DL AR, e-kitS2 A4 30 A7 8 (truncated
forms of the KIT protein, Tr-kit) A1 1] ¥ %8(soluble KIT
receptor isoform, S-kit). X /)N Fi, 52 AL LA AR 41 Y
#E47Northern blotsr #7T & 3.2 KbFI2.3 Kb #Fi
AN [Ale-kit mRNABT 4R, 113.2 Kbl c-kit mMRNA
Bk 2930 kDal e sk ), Bl Te-kit! 2%, e s
7 iy 25573 A P~ N DX SR 32 Sy Tl I AL B X
B, AW A 73 S £ R X T2k 251, Tr-kitAs
RS 5 KAtRC A AH B, DRIk 000 o s 4 A0 G 4 i
AN ITFC AR R0 S B o AR /DN B S2 RS SE 6
HIFH e-kitht A4 3 R 1 i A AR TR S N ) B AA T B,
FEAE RS 13k 55 3k 2 £ (head-to-head agglutination)t]
B e, 4 B e-kit AN AR HH AR i S AR R R ol
IR, Ty HAR /N B2 R ERE B A A L,
O S UESE, S-kitfEid I 4 M. NEJ4H Mo R B2 4
J T B N R ML P AT AR PH7 e Hh S 4 1 e-kit
T M0 475 A SR 5 B 5 ) S 5 BB A g 24 e
Ao e SKITHCAR Y 45 5 fig ) 5 58 3 W e-kit3Z A4 AH
Ao FEARAMEE RS0 A, S-kitfe % FH Wi i 41 i ve
R IR ARG, 2 B S-Kit = AT T 1 KITRC AR A= 3% 1k 1 g
jj[28-29]0

[FIAE, c-kithE IR AE 28 & )W) bl BoAT v B2 DR AT
o R =E, e-kithE K [F)JORF(open reading frame)
DX 35 m] DA 1 7= A2 98T AN 2 AL R A i M) 22 T o MK
5 N st e-kit 10 vy JBE [R5, m DAHE 2 H Ll kit
[FIAEAEAE A SRR 555 1B 85 g S P 5 ) 9 55
AKX B ol ekt I UM MRS AL N
KSR /IS BT e A0 AR ABLRE 43 0l 998.8% - 83.5%
77.0%M173.0%. S M A 45k h 2 JE R 7 4 A —
S B AR, ARAE Ll =5 R LAl vp A7 124467 5 A
PRI o IXLELRAF IR Db 2 PR A FE 4B R RE 08 SCRF
SMghEs 1, AR T 52 AR LA 25 45 5l 2
PR 2Z A AR ELAE 0, kit N 38 = R IR I 41
FE LR AR b BoAT o BEAR ST, 5780
(RIARALLEE 23 31 0 99.8%(“1)~ 96.9%( N )+ 93.0%( K i)
H193%(7]N )P

2 c-kitESE 7 JR 98 A 78 21 i (primordial
germ cells, PGCs) 1 B3R iX
Hp AN R, FE52 4205 7.5~8.0 dal B L
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Fig.2 The model of expressional patter of c-kit during mouse first wave of spermatogenesis

PR FE R S AEPGCs P 7] A I B e-kit mRNAIAF(EE,
P2 A5 912.5K, FEPGCsEiA A= il 4 i #2 obal i
JEAT 2% A8 AT LAAS M 3 c-kit mRNAZK % FPGCs, 1M
KITHAMRNA N KK F-PGCsiT % 26 4% L 1% 7R 41 iy
B AR IR PSR BN, e-kitFIKTTHRC A& AH B
VERISPGCs I IE # IR FI B H AT T2 Lo 76/
U, MU B HHZE 15K (embryonic day 15, E15) 2] H
AR 3R, ekt IR R N, JRAEBE AR B 41
HENT BRI IR, 7E A 05 553~6 i, AR B REAN
(gonocytes)Z 1% M T AHKE & 2 HH VT FE R A1, B
SR KR IR/ A R IAP, - 75 I 3 [F] gonocytes &
AR Ay c-KatBH R BH P PR RPAS RS, A RERS IR
S0 M) B, ARG S A B R AR, XA
WA S8 — A R I P -kt 2 R 40 it vp () R A A7 A
755, #HEF AR R B B BOAS A2 T gonocytes ) fig
% T ORI T4 i(1512) . 19984E, de Rooij™ %} 4= K
S M 1) B A K B AT TR H gonocytes MUK B A
AsTURS JEUT 40 g, 17 HL A 28] DL B2 401k o A2 TR R
JR 40, RBllgonocytes i — 73 WAL R B b ARG It
G, 117 53 A LN R R R B e 2 1 AalBRE i
I sk B I AT R A . TR Ky c-kit 3% ik
PRS2 TR 4H B brad, DRI AT A HE M e-kit
FH 'k gonocytes A& 7r-c-kit B ¥ [ gonocytes 2 37 As4 iy
HEJG I o el 18t nT DU R AT e gonocytes H. 4%
TE I 240 B TR ATR AHE T 8 23 A ARG T A P 4T

3 c-kitEE AN IR EEA R A B/
Ml
A I /I L 52 O3 9 2 AL

A AL SE AL I Ble-kit{E 52 K, W] 5T 41 Jifd(Leydig cells)-
¥ J5L 41 B (spermatogonia).  #) 2 A BF 4l ffd(primary
spermatocytes)F1 ¥ T-(spermatids) ' 15, (HAE A 43 4L
(RS T 440 R S 357 40 i (sertoli cells) AN A4,
c-kit /1 AR A AN AR 52 AL Leydig 4 it T 350K,
Z 5 Leydig 2 o i) 24 [ i A 1 I 06k JLA7 7%k 21 30 7
P PS4, N B AR S A6~8 dIN, A1 SCHR 4 il
SCFER [T 4R T 41, Xk AR J5 25 2~5 dif 7 B
A B A0 TN A R A ) SRE AR B AT A A R 57 1
c-kithf 5 (R HT AR ACK2BH KT 2b L, c-kitMIKITHE #4¢
{18 AH LA FH AR B B HORSTE 206 285 dIR /s BURS
i 0 PR S B AR F o 2 RS D 40 B P 1 B
55 Hic-kitZR 12k i 2 4 MISCFAH B AE F B 5 AH <),
H R, & He-kitd F 355 5 5 40 0 RS I 48 i 1 734k
B AEC3U, R Sy A 234 FRDRS D 40 i 5 A o 3 A0 )
R I 4 B T R SRS i 4 B P -kt R SR AH R WY .
TReal-time PCRAI 4 52 4146 45 S AT 51, c-kit mRNA
AR R 73 A FRDRS T 40 i o A D0 38, T -kt 2 1 5T A
PE 534 (R RS i 40 e A ) 28105, 3 36 W) 7 A K
T 1 -kt IR e SRR A AR N 58 2 7 o

4 c-kithr SRS B R HIFE

I3 A IR Kt B PP G T 40 6 A7 3 A 14 5 A R ekt
FIKITHEC A4 B AH B A, AH 2 17 1R T 48 1 2346 1)
HEL AR TF A M-kt 71 B0 c-kitfi 5 38 B 7E ook
B 53 SR 2 W AR I FR I EAT R4 R bk 321 OC B
(K3 11 FES, - R0 T 40 B e-kit TR ITHC A4 ) A 1
P AT L0 LR YA A 45 5 8 % . (1)PI3K
1 1% (the phosphoinositide 3-kinase pathway)ifi 7 4l
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A TS G L AKTAIBAD W 19) Fi%EQH L c-JUNAN
c-FOSIHAL I ) A4 58 (L 1k AK TAIp70S6K i 717) o
c-kit/SCF{5 5 1l 1% i id PI3KIH % 5% fEcyclin D31k
FURS TR AN M 385 . PR, c-kirsE AR /N B PIBKAS
BE 10 52 4E, T BORS i 40 M 6 T g 88 I 60 gk
D, Wl BN E R (2)SRCIH i H SRCH R
A kit Py 2 00 S AR AR I, 25/ B
PGCsiT# MAKTH IS, (3)Tr-kitill i PLCGI #
BOEPLCG, S 352K DNy E 7y 24 52 Y; (4)RAS
i 1 5 e-kitRIGRB245 15 FHHMAPKAR 5 4 1k id 12,
M A5 T PGCs Y 5 PR s RO Ji 41 0 1) 15 e ied
%lj:li[29,58,60] R

B T c-kit 32 A4 5 Wiy A1 7 2R 1 R LLAR, c-kit
e PR 32 2 LS W 7 B . 7E NSRRI B
h, c-kit)3 )1 e FOR IR AT AL TR R IR A7 2 b
758 bpik, H AT TATA-lessHlnon-GC-rich i 5l 1 4%
1), I B3 EE2.7~5.0 Kbk F A i B F s 5% 2 26
T ROz LR XS S 41 i 4 48, PLZF (promyelocytic
leukaemia zinc finger protein, X #ZBTB16)/& H 7 ik
— WA RS EEAE ] Fo-kicE R I g LG 5%
(VL S 8 1o SR PLZF DRI /IN BRI H RS T4
T (R AN W K E o, i 2B 5 40 ¥y e = 1), PLZF
AL B 30 A P9 A oK R -t IS BT 5 ) ()
R BE Ko ANPLZFHE DR 5 /) B Hb 43 15 204k 1R RS
J5 4 ML P e-kit/K P B A B Y. EUE SEPLZFRE %
S M c-kit i) 335, I35 B il 40 A H 85138 2
A JE AL T, G AR R R 3 AT 440 (CD34 7387
hematopoietic progenitor/stem cells)FH S i 111155
(acute myeloid leukemias of My/M; French-American-
British subtypes)H e 41T c-kit ) H i #0909,

5 c-kitRTEHMNERIAR

— AR, c-katiE i X iR A= KRN 22 Bl i 1)
R JE BLAT EE AR F, i kit IR 5848 45 AR
P C AR PRIl R AL, X Bl DA ko) 5 M ) ot 44 e Je
R AR B S . & JLHERBITR, KL
267N AR WA, RIS (steel /7 1 2848 [ 4 & 1A
BUWARZ, R EASETGER MR ). R4
TR 22 40 MO (1) 5 R 1 5 B AG 2 h aR RB707 -
NZEL /N EURER B 0 IR WA S SR B RE K
FBCE G D HER A S AR AR A, G5
AR 0 B kit B (1 (3 IA By I B 45 ) e Sl o

IRV, B AT R (R e-kitdik DR (1) #5584 7 2R
1 TR PR e 8 g 3 A U741, S B P 45 A 3 1 o
AR FE 1) R AT L A BRI A S (5 5 4% 5
W T TRUSTSTL SR AE — L5 A7 FE AR -kt HE R (1) 4%
G PR, 24 P E Al BAEANMA T RIS S 1k
SRS 52 LI B LTS i MK T A e PR e o
N ERAT DR L 25 ASAH [ (0 3R 28, L oy (1 e b 52
FUP AT ARG A M, 1A A RS ORI R (R D). 7E
SH7HZEAZ /N F b, KITHC AR S/ i it py 2 i, 35X
ANBEHE L5 4N B 1 45 A, T Aal [ A TSRS JR 4N
L ) B AR Bl AT, 3R T e-kitfE AR N I S RE . 7
SH 7HZEA /)N 5P LA RS 40 A 5 4 91 R AE 19T, H
KE BNAER/DNRIEANE R 1IXEW, mSCF(mouse
SCF)AE BAEAMA 1 A 1o Pt A= R i e 1 38 5
AIRERE BIFE T o FEsteel 1 1) AE A Blisreel 548 %of 1
ANERUOEE AN I, TR A AT, {H A Esteel17TH
FEAZ /NG, HEYE AN E I, MEPEE AT . R
c-kithf LR ACK2 A W PE AL 1 /N R, AT 3 804
/D AT-A4TRURS IR A1 M0, 78 R Ah K5 57 i 4i R
AR Z I N SCF U §E % 112 b K J5 41 i 1) A7 750,
Y c-kitZ 5T ARG I T fE . A AR/ R
TR B ARG A MO sl ST [ /N BV A A RS 4 R RS AN
WS RS2 RS BRI B 50 B IR ARG I R 7 A R
(FURE 711, I B e-kit /e A R ol F b R 5 4 BB AR
Mo EW/WRISYSISE A M, 35 8 /b A2 R 41 i,
ECALIH S ASAH R 7 1 1A 24 S AL 58 3 T e-kiit
T BLRIE T O A I ATORS [ 41 o 380 K £ 301RS Rk 4
HOBEAR T, (HANZRIE T AsTRORS LA B Py, 1T KITHC A4
U SRR s A . BRI, FE /WL SRARAS f
Sl /D> A R 4 P A IR Ry AR Hp ekt /D 78N JE TR,
W, SR i c-Kit (1 26 Z BRI 45 M b R A2 T — A
SRAR T SRR AN M) AR AN N B AT R B T AESY
SLFEAZA P i R Ay ST5E A% Fp il R EANSIBE L, Sl
SEAR {5l SCF IR 195 R i P 45 Mg da, e 4% S 4 4
WL TG ¥ AT T BEIRISCE, S8 /b AR RS 4 . 75
IR AN GEAR AN A B D HOUANAN R AR B
i B Al 2t X A PGCs 1) 3 5 R B8 A6 T 993 BEPE 453
17 S E28, gx LR, c-kit52 45 /N BR(W/WL /D B
ATVE g R A 19 52 A4/ B0 1S R 40 B 1 B R R T
F, 17 HX e-kir52 AR S B ) R UK AT B T 4R R
c-kit 7 A= R R R A B A
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Table 1 The W locus mutant mice and its characteristics
2[5 F-(W*/W*) Fet T (WH)
SEARRT A Homozygous Heterozygous GEART
Mutation X Pr il ) EX: XY ) Pr il ) (0 e Type of
sites AEGEE SR gy BOIHE gy BRI, SR ations
- egree of - Color of - Degree of L Color of
Lethality - Fertility Lethality - Fertility
anemia coat anemia coat
W68l Mostly die Severe Sterile Ent'lrely Fully viable ~ Non-anemic  Fertile White spot 78 aa d cletion
white mutation
Woe-100] Mostly die Severe Sterile Entirely Fully viable ~ Mild Fertile White spot Point mutation at
white 660 aa
White band
WHBRI00-101 - yrjaple Non- Fertile Alrpost Low — Fertile across the —
anemic white viability .
loins
ool Viable Severe Sterile i?ltiltreely Fully viable ~ Non-anemic  Fertile White spot —
W7.1000 — Mild — White spot Viable Moderate Fertile Ext.enswe —
white spot
W) Mostly die Severe Sterile ‘l?vrllqtiltreely Fully viable ~ Non-anemic  Fertile White spot —
w7 Mostly die Severe Sterile ‘];:,I}lltiltfly Fully viable =~ Non-anemic  Fertile White spot —
Wb Mostly die Severe Sterile irtll?tgely Fully viable ~ Non-anemic  Fertile White spot —
1o7] . . Entirely . . . .
We Mostly die Severe Sterile white Fully viable ~ Non-anemic  Fertile White spot —
S197] Perinatal . Entirely . . . . o
W . Severe Sterile . Fully viable ~ Non-anemic  Fertile White spot
lethality white
Wi Perme'ltal Severe Sterile Ent}rely Fully viable ~ Non-anemic  Fertile Ah.HOSt —
lethality white white
Pre- Minimal Deletion
WIHOGIZL implantation  — Sterile — Mostly die Non-anemic  Fertile . mutation, no
. white spot . .
die kinase activity
wase Lethal — — — — — — — —
W29HI102] Viable _ _ _ _ _ _ _ _
3403] Perinatal . Entirely . . . .
\% . Severe Sterile . Fully viable =~ Non-anemic  Fertile White spot —
lethality white
W10 Perlna}tal Severe Sterile Ent'lrely Fully viable ~ Non-anemic  Sterile White spot —
lethality white
Perinatal . . . . Extensive Point mutation at
37[96-98,100] P -
% lethality Severe Sterile Fully viable =~ Non-anemic  Fertile white spot 582 2a
Vy3sIo7-100] Perinatal Severe Sterile Entirely Fully viable ~ Non-anemic  Sterile White spot —
lethality white
W Viable Moderate  Fertile ir;lt;tr:ly Fully viable ~ Mild Fertile White spot —
WHOL7100] Perinatal Severe Sterile Entirely Fully viable Non-, Sterile White spot —
lethality white anemic
WHEESS] Viable Moderate  Fertile Extensive Viable Mild Fertile Almost Point mutation at
white black 831 aa
W96 Death in . ) " Entirely Point mutation at
97.100] utero Severe Sterile Viable Severe Low fertility white 790 2a
W P7.100] Perlngtal Severe Sterile Ent'lrely F}llly Non-anemic  Sterile White spot —
lethality white viable
White spot,
WHS100] Viable Nor}- Sterile AlmOSt Viable Non-anemic  Fertile mostly Rearrangement of
aneic white the genome
black
WSl Viable Severe Sterile Ent}rely Viable Mild Fertile White spot Point mutation at
white 660 aa
WTes Viable Mild Fertile White spot  Viable Non-anemic  Fertile White spot ;{Ci?‘tlii;d kinase
W,/ Low o Entirely o
WIoHI102] X x X X viability white
W/ Ebroynic
WI9HI102] X X X X deathy o B B
W/W, 8 X X X Semi-lethal ~ Anemic Sterile White No kinase activity

W RRAE A — P WAL R SRS —: BRORE DRI X R TR

W#*: indicated any type of W mutants; —: no available report; X: no this item.
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6 c-kitBEERIKE AR IEIRTER
FiY

KR LA S5 A (RS D 40 J g DA A AN m 3l b e A=
Ttk RIS e-kitBH P 41 fi AN 58 8% 55 A2 flic-kit[Y]
PEMI T4 . He-kitdESSCsH 13k H i)y B AT 4
Vo 70 I R A 2 SR e, 1 P 2 B 4 i T
DU AR Sy FLAT T B8 10 40 i R 4 7 A= B 40 g R84
Barroca®5™I7E /)N §i, H ) S 56 36 B, ORE Al i c-kit B
PR T 41 B B Al 380y S 4 Ak 8 11 A= B 40 i sk = 1D e
SRRSO, BEAAR SRS (1 ORS I 41 B A 8% 5387 1
vo b AR IR AN o Ak AR, kit Zh fig 4 45
FHIPGCsIE T, L BEPGCsFIUR J5 40 o (¥ B9 4, 3 3
R AN ik £ 2 4 T AR . 0 RS SR 4N L P e-kitR
IR FE UG, (R A 2 B 40 i b, i it
M, c-kithd T T4 bR ac . ST LR M,
c-kit Mlc-kit 4 i 7 18 5 35 3 It 2R ABLI 40 i
TG PRSP R A RO B 1R AN TR SSCs T LA e A%
JLERA, DR He-Kit 41 i 7T fig J& SSCs 11 58 47 1) v
[B] B8, Tzadyar®EBOHE — 20 K BIPOUSF1 /c-kit )
SSCs#K ik £ ¥ B PEESAH a1 b ic I H T 204k i 2
FRATL AR o AHAE S A 45 R o AT POUSFL /e-kit
(11SSCsA] LA T 37 75 52 44 52 L 4 2y 58 3 10 A R i
Fio i HAH AR 7 2 7% JE (Imatinib mesylate, —
PR IE R T 25 40) Ak BIRS IR 40 B (B2 7 SSCsFH HAh 2
T[RRGS0 ), 454l Hoe-kit s, & P01k
5 540 i H 9d b, (HE AN BASSSCsify H F B
B R, c-kith AR R I AN BH S 5 I #ESSCs i
R T, T A o A R 8 B A ) R 1 Y A
Mo SIANRER S, R c-kit/SCF{ 5 38 4 (1 3505
XFSSCs FH - T B HA L LI, {H IS WF TR %
W] c-kitn] F ¥ 73 SSCs H IR B2 L] T AN 1
TEFR I AR o i siRNA YT ERKS i 41 o 1) e-keit
Feak, vl R SR, RS T kit i B 24 1)
ECHA L B FE B R VE Y, c-kiteE B R A 5 4 it v
AR — BAAH 4. Muciaccia®5 18 T c-kit
A MRNATERS T JC72 K I 2, {H Feng 505 U i
TSNS T Fike-kit, I H L0 RES 5K F3kAE
HA R TR e P2, 25 b TR, e-kitde RS R T 4 e
SR, AW EAE ] LAE 3 A 1 AR 4
B (A A A Sy A ) 8 T He-kit/E 2k
R AR AN I B 25 2 0K 2 57 Fe-kithH S 15 5
T % 2 T )R TEL AR D P e B 2 AR A K A e £ 34

YK AIPS

7 RBE

c-kitfF Ay AR I A v EE A AR 2 A, X
PGCsIP 4735 LA FURS 5 41 i (1 4 £F &2 2 e ke
BT OB H AT, c-kitfE AR 40 i i A
AR 2 R o WU R AR P RS I Al
JE TR IEc-kity c-kithh Rk JF 4 A 1 41k RN 48 B 1) 5%
i Jz S-kit AN Tr-kit 7 A2 K 40 B v (9 20 A5 A . i
PR AR e R DGR AE T AR T R R A )
X, R R SR A o A 1 A v B A R ST
T H o, BERZh YR 51 5 F T Br(alife, %
FERS FhRic)s X e-kit IR ANIFOK AT BT W 2R
R an Musa s s fb. IER . TRISZREHLEL, M
N FREVHEPEANE AL B E R R A0 S
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