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Abstract

e AIM:. To explore the association of the mutation in
PPP2R3A exons and retinoblastoma.

e METHODS. Hospital -
taken. Retinoblastoma patients (15 cases, as case group)

based case control study was
and matched controls (30 controls, as control group)
were recruited in this study. Genomic DNA obtained from
formalin fixed paraffin embedded (FFPE) and peripheral
PPP2R3A gene exon
sequences were detected by PCR-sequencing. Homology

blood were used as template.

analysis was performed using blastn in GenBank.

e RESULTS:. Analyzing PPP2R3A DNA sequences
(1001bp) from 15 cases, two reported SNPs had been
detected, including rs34629706 and  rs144802055.
Rs34629706 also occurred in the control group.
Rs144802055 appeared only in the case group.

e CONCLUSION: PPP2R3A gene SNPs of rs34629706 is
unrelated to the incidence of retinoblastoma. Relations
between rs144802055 and RB needs to be further explored.
e KEYWORDS: retinoblastoma; PPP2R3A exons; gene
mutation; single nucleotide polymorphisms
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B B A5 RIS 2A WL ( PPP2R3A) X 41 8 1
751 27 55 40 ) iR 4 JiEE 93 ( retinoblastoma, RB) UG
Tr ik BE PRI AL 20 R A 1S B R B AL ) B e R Y
Xt HE 30 ] (X HRZL) |, LA B M B 20 SR A1 &) 1 6 X 4 R
WM, 18 1 & A Wi 4% S B ( polymerase Chain Reaction,
PCR) §"## PPP2R3A JEH Y 5h 1, 85 PCR P24 4lifb )5
M, L5 RS GenBank A1 ) PPP2R3A LK IE # ¢
B AT X,

ZE R R PIZH7E PPP2R3A JEK 1Y 1001 bp AM 8 775 &
WA R Z AP (SNPs), Eﬂ 134629706 I
15144802055, 134629706 78 fE X B 41 b B
15144802055 (W H B Fw filgl

#5192 . PPP2R3A J:[A SNPs {17 &5 rs34629706 5 RB ) & 9%
JoK, 15144802055 i 55 RB R R4 fFit— 2450,
SRR AL IO MR LR 5 2 1 BRI VR 2 A RS
FEH R AL AT IR 2 51k
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IR 5 AUKE, 0N, 45 100 R 200 098 25 1 TR T
2A WHEAM G 7 HE I R A8 i 5T, [ B IR B 24 75 2017317 (9) .
1727-1730

05lF

L9 JIEE £ 48 B9 983 ( retinoblastoma, RB) & — Fl R & T
WAy JL RSt S0 A0 o0 S 1 IR PR bRt kL EE LT
RERY G TR, B 5 KA 5 % S BUB LRI FE T, 22 IR R
FERBFFE S R AR I A I S 20 i 9 A % HL

=L TmE T B A BRI 2A (protein phosphatase
2A,PP2A) ZEAZAIMI N )2 FRIK 1Y Ser/ Thr H B 2

RG22 — il BRI S5 g A P ad 7 vp o
SR 4R AR 0 T R AL, 2 TS P48 K 28 Ser/ Thr 2
FBEE Y 36 1 BIFSE B PP2A R [R) W FE7E N4
Huss e A2 o B BuE R R m A Y e AW
Hid 17 5L PP2A—Aa JE K ( PPP2RIA) 75 5L 45 W 0
SN M N S A G R X AE AR R AL AR R B S
(PPP2R3A) JEH 5 RB 1) & A & B AEAF — & 1Y KR 15
AT — 5T, AW ST PPP2R3A LK 4h g 7 5848
HRBIKR,
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=1 PPP2A3R EEMEF 1.2.3 #i&5[4F7

5192 NS L7/l P EE (bp) RAKIREE(CC)
PPP2R3A-1F 5’-GTCTCATAGAAACTCACTGG-3’

Exonl 407 58
PPP2R3A-1R 5’-AGAAGGGAGTCAGTTGTAAG-3’
PPP2R3A-2F 5’—~AAGCATTCCCTAGAAACATG-3’

Exon2 460 55
PPP2R3A-2R 5’—~AAGGGGAGATTGTAAATCAT-3"
PPP2R3A-3F 5’-TTTCCCCTCTGCCTCTCTCT-3’

Exon3 344 60
PPP2R3A-3R 5’-TCATGAGGGTCACACAATTCT-3’

1 M&RMAGE

1.1 3% YdE 2009-01,/2014-09 562 TS ETHE A
[ P e HR AR AR N A 27 B I 28 — = Be AR Bk o0 I B 12 1
RB UL 15 B A5 B 20, £ 455 HR Jirba et Bl 20 20 7 451 i &1 J&
1M 8 i) 5 B % R ZH 20 1], 4% 1 R IR ZH 21 20 ) (51716
L) FIEH 2L AR JE I 10 6], AR 5T 248 B B 5 24 40
% e A5 A B SA AR 2R SR
1.2 ik
1.2.1 E[F 4 DNA IREL AL 7 DNA 1 $EHUCR
F QIAamp DNA FFPE Tissue Kit i3 £, #N#E Il DNA fY 42
HCR ] QTAamp DNA Blood Mini Kit i &, % Wi W F
FEHL DNA J I & 25 [F 241 DNA 4 OD {i Fi v BF, it PR 40
DNA 0D, /0D, fE¥I N 1.6 ~1.95 ¥ ¥ K 10 ~ 60ng/pL,
A3 S HEZHZ04) - DNA Sl FIfL#E DNA 2wl 47 1%
B e W BE B FEL DK A, LUK AR B — (1T 1), JE[I 4 DNA
T-20C IR,
1.2.2 5| ¥t R PCR ¥ & &it =x5lyd 14
PPP2R3A XM 1.2 3408 F, 519 LA TAY T
A RA R G, PCR Y 51975 L3 1, PCR P 1R
WK Z 4 20pL, B 45 Tpl B4R DNA (10 ~ 60ng/plL) ,
2. 0pL 10 x PCR Buffer, 1. 2L, MgCl, ( 25mmol/L) , 0. 2L
dNTP( 10mmol/L) ,0. 2L Tag fiff (5U/uL),0.4pL 514
(10pmol/pL) ,15uL ddH, 0, i FH 9700 PCR {17 PCR
N (ABLAT]) , R AR T 4 :95C Smin;94°C 45s;1R K
MRBE 455;72°C 455,239 MEEF;72°C Smin J5 28 1BV,
PCR W28 1. 5% Byl W 6 i P Ok %5 78, A5 34 50 —
(E2) . P 3ar=9r4 i PCR 7= 9y RG] & ( Axygen ) Ui
W R A BRI A T IR 4tk
1.2.3ME  4ifkr=Y¥H 2 F LA 3730XL ( BigDye
Version3. 1, Applied Biosystems ) X [w] 3 J5* , 0 5% 5 1l
Sanger XU A2 R
1.2.4 BEZEBRSSESHT
BFF R 22751k (SNPs) 43
2R
2.1 EE PPP2REA B FHEZEFBRSSMHEIN &
¥zl 1001bp B PPP2R3A LK 1 41 &+ 75 51 3t % 31 2
A~ SNPs o7 50, 34 Ay BRL 0 5 1) 5 4, e 9 4k B 2 A
SNPs ; 1s34629706 | rs144802055 ; X FR 41 % B 1 1~ SNPs {7
1 1s34629706, W2 2,
22MELERSH  H—LaPrih AL IR 2 81
785, 2 A I 3] 1 5 4> SNPs 7 5 40 32 Sk B A s
(3), HrPf7 5 rs34629706 BYZE75 5 NM_002718.4 ;c.
696C>T,p. Cys232 = , IR A K A B 2F , ARG 3 58 4
1728
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2000bp
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1~ 8. 1 W5 414U B A0 51 JA o 1 )

E1 EFEHABKE
DNA HEAS(182237bp) .

1000bp
800bp
600bp
400bp
200bp

B2 PPP2A3R £ [F ¥ & ik &=
4 ~6. 4T 2(460bp) ;7 ~9 4B T 3(344bp) ,

1 ~3 AT 1(407bp) ;

B BT AE R C B RARRY T B AR Ak, i L2 A T I X
FETE (B 3) 5 % — i #5 rs144802055 (1) 28 748 & NM _
002718.4:c. 721G>A, p. Glu241 Lys, 2 5L /8 & A= i s . 7
CL 2R K A 28 A8 v A HH B B AR A G 28 AR AL A
FIaifbze s, R I8 A FRIE M BL(E 4) , (E155]
T B A7 A5 rs144802055 1) 58 A8 A AE 5 191 40 Hh % 30,
FEE G BE L rp O BT R B 4l 5 A T A 528
3 iTig

PP2A e AR BE R 3R ik  DNA Bl 585 |
AN e AL R & A % e vh LA BB, 2 5 80U
L R A 3 T A B R A R S — A T 1
FAHI 72 PP2A AR — A = AR, AL I K
C Z5FME 5L A FIYE 3L B 48, Horp A FI C 7 344 B
B AR AZ O AR RS Fh T g A i v ) A, B —
FEMIPRSEE, 3 B W B A UM E T € —M, 220
Rae" ) BLAE MBS T B WA PPP2R3A K 7E IE
NP ZIE R BAET R DU AR P AR 4 A4
WAL AR AT A [ A HGE PPP2RSC LK S 8 T IX 1Y
LR RE A, 5 R NBERAEAE 5 L AR A
AU HOR IR T PPP2R3A R 7E AR i 22 8
PEOHT ., 2B A B I AL 20 At g 1) 4 2E 5 3 ) Rb
I ZEAR B AI 56, HR 1Y RB 28 (417 22 Fh 5 41 i 38
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R 120 s 1(}” 140 ) , -,1|%0,~ s s 15'0_ SN b .-139 L 14[5
l )\ |
ap ’ ||||' : : ’ q ,
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B 4 rs144802055 fii Sy EF

+R2 PPP2RIAEFNEFHERETERSSMESHT
9 15112 popiikiE] =

. .
o7 55, K (bp) S 0, S 0, S 0,
PPP2R3A-1 342 2 0.00180 1 0. 00074 2 0.00134
PPP2R3A-2 379 0 0 0 0 0 0
PPP2R3A-3 280 0 0 0 0 0 0
TS E Ow BRI FITA R DNA 351 _L A7 a5 240 2 A B (BFR R 38 SRE ) |
X3 PPP2R3A EFENBTFRTHWER
AR AV 1 P RN DALy SNPs B %5 I 151 2, 2 A ke PR Ko W 2] 58 7 FE R 75
C-T 136002194 1534629706 C/T H44E C/T 44
G-A 136002219 15144802055 G/A 4 —
PEP Ve LSk e B 52 S A TR B G DO i o4 e A PRGN LA 2L B PPP2R3A J& K 5 40 I i £ 41 fifd Jd

RB 25 2% 22N A I A 924300 1, J6 vk 2 BG40 it 194 5 1Y
TR R T 52 T S5O I R 4 R 1 & A . PP2A S
5 RB & A Y 250 R 1 2 B2 A LUK 52 TS %, I 40 Al
Ha A

AT EFE PP2A ' B W 3L JE PPP2R3A L K6
MIJCAE RB ABJLAIE & A 8248 5 kil 1.2 .3 4b
BT EMMWAC & HiE R SNPs i £ rs34629706
15144802055 , Horf 5 | e 28 i R 20 A% 1) rs144802055 {37 1 FF
FATTRE I S BRAE R AL D 267 A R AE 5 RB IR
HAFAE— B R, IR RS IR A L A A, st
AR B IR A T AR SEFIRATAR R T REAR
A IR 7E R X B AL H A R 3] 32 67 a5 1 2 A AR I
PR, FRATTHEDN AT RS2 i T2 rh BF AR RUAG &R 70 8 T H Y
ML, H TR A AM 2 XA BR 1 AS BE 0 I ) 5
AR 0T, A 28 /0 SR DR 545 78 S 1) ) BE R 43T RB I & AR
RUET —EMSHE L, Bk RB MEBUR N,
Brift— 4 KA & | PRI I 2057 0 E A7 A S 5
Hb FAT S & T — PR AT R R 3 S B Y
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