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Pathogenic Mechanisms of Synonymous Mutations and Their Impact on Disease

ZHAI Xiguo", WANG Yupei*, ZHU Jing', HUI Ling, HOU Qinzheng'*
("College of Life Science, Northwest Normal University, Gansu 730070, China; *Medical Genetics Center,
Gansu Provincial Maternity and Child-Care Hospital/Gansu Provincial Central Hospital, Lanzhou 730050, China)

Abstract Synonymous mutations are DNA coding region variants that do not alter the amino acid se-
quences of proteins and have long been regarded as phenotypically neutral mutations. However, recent studies
have demonstrated that synonymous mutations can exert significant effects on gene expression and protein function
through diverse regulatory mechanisms, including transcription, splicing, translation, and protein structural dynam-
ics, thereby contributing to human disease phenotypes. This review systematically summarizes the core pathogenic
mechanisms of synonymous mutations, encompassing the modulation of mRNA half-life and epitranscriptomic
modifications, remodeling of mRNA secondary structures, disruption of splicing sites and cis-regulatory elements,
alterations in codon usage bias and tRNA pairing, as well as perturbations in co-translational protein folding and
conformational stability. This review emphasizes the distinct pathogenic modes of synonymous mutations in cancer,
monogenic disorders, immunodeficiency syndromes, and other disease contexts. In addition, the developmental tra-
jectory of technologies for synonymous mutation research is summarized, and the current challenges in this field are
analyzed, including difficulties in pathogenicity prediction and limitations of functional validation systems. Future

research priorities include the development of precision bioinformatics tools based on Chinese population genomic
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data, establishment of efficient experimental validation systems, and exploration of RNA-targeted therapeutic strat-

egies. Such efforts will provide a theoretical foundation for diagnosis and treatment of synonymous mutation-asso-

ciated diseases within the framework of precision medicine.
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Fig.1 Pathogenic mechanism of diseases caused by synonymous mutations
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2000—2002 [ | mutations on translation efficiency

Codon usage analysis: statistical analysis of genome-wide codon usage frequencies to infer the effects of synonymous

mRNA secondary structure prediction: synonymous mutations may alter mRNA folding and affect splicing and stability

2003—2005 || such as exonic splicing enhancers/silencers

mutations in conserved regions

Splice-site prediction tools: analysis of the disruption of splicing regulatory elements caused by synonymous mutations,

Conservation analysis: comparative evolutionary sequence analysis revealed enrichment of pathogenic synonymous

2006—2008 > | mutations and wild-type cells

High-throughput expression profiling: comparison of gene expression differences between cells carrying synonymous

Minigene assay: reporter constructs containing mutant sequences were generated to simulate splicing events in cells

2009—2010 >

Initial application of RNA-seq: transcriptome-wide analysis of the effects of synonymous mutations on splice isoforms
Ribosome profiling: first evidence that synonymous mutations may alter translation speed

mutations

GWAS (genome-wide association studies): identification of disease-associated synonymous variant loci
2011—2013 > | Mass spectrometry: detection of changes in protein abundance or post-translational modification caused by synonymous

2014—2015 >

Deep learning-based prediction tools: development of models for scoring splicing effects, such as SPANR and CADD
Single-cell RNA-seq: revealed the effects of synonymous mutations on cellular heterogeneity

2016—2018 >

Measurement of ribosome dwell time: provided evidence that synonymous mutations can induce translational pausing
CRISPR-Cas9 genome editing: construction of cell and animal models carrying synonymous mutations

Long-read sequencing: direct detection of abnormal splicing in full-length transcripts
2019—2020 > . . . . R . .
Epitranscriptomics: suggested that synonymous mutations may affect the distribution of RNA modifications, such as m°A

AlphaFold2 and RoseTTAFold: prediction of the potential effects of synonymous mutations on protein folding dynamics
2021—present [ | Multimodal deep learning models: integration of sequence, structural, and evolutionary features for pathogenicity prediction
7 Single-cell ribosome profiling: association of translation efficiency with mutational effects at single-cell resolution

E2 FIMCREMRA R ERA % RETE)4H

Fig.2 Timeline of key technological developments in synonymous mutation research
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Table 1 List of human diseases associated with synonymous mutations

BTSN
Splicing effect
TRE R A % BT ST B R 70 . >%
St ST : : R SMET ANRTHE ONET 3‘)‘? E2- 0% TR 22 . -
Nucleotide oo BRER M@k MR fImi ESE/ESS ESE/ESS ik
Gene Exon Amino acid Disease
change Exon Partial Intron  Novel Creation  Disrup- References
skip- exon reten- splice  of ESE/  tion of
ping deletion  tion site ESS ESE/ESS
VWF Exon 41 c.7056C>T  --- - + - + - - Von Willebrand disease [24]
APC Exon 12 c.1458C>T  Tyr486= + - - - - - Familial adenomatous polyposis  [26]
MLHI Exon 6 c.543C>T Gly181= - + - + - - Lynch syndrome [27]
Non-syndromic cleft lip and pal-  [30]
IRF6 Exon 7 c.912C>T Ser307= + - - - - +
ate
Medium-chain acyl-CoA dehy-  [32]
MCAD Exon 5 ¢.351A>C Thr92= - - - - - + )
drogenase deficiency
RET Exon 11 c.1890C>T  Cys630= - - - - + - Medullary thyroid carcinoma [33]
BRCA2 Exon 5 c.744G>A Lys172= + - - - - - Breast and ovarian cancer [37]
BAPI Exon 11 ¢.936T>G Gly312= + - - - - - Clear-cell renal cell carcinoma [28]
ATP7B Exon 8 ¢.2292C>T  Phe764= + - - - - - Wilson disease [29]
MYOI154 Exon 61 c.9861C>T  Gly3287= + - - - - - Non-syndromic hearing loss [10,53]
O’Donnell-Luria-Rodan syn- [55]
KMT2E Exon 4 c.186G>A  Ala62= + - - - - -
dromic
Severe combined immunodefi- [56]
IL7R Exon 3 ¢.333T>A Vallll= - + - + - - .
ciency
Severe combined immunodefi- [34]
IL7R Exon 6 c.735C>T  Ile245= + - - - + + .
ciency
Gastrointestinal defects and im-  [57]
PI4KA Exon30  ¢.3453C>T Glyll51= - + - + - -
munodeficiency syndrome 2
ILI0ORA Exon 4 ¢.537G>A Thr179= + - - - - - Inflammatory bowel disease [58]
NF1 Exon 45 c.6795C>T  Asn2265= + - - - - - Neurofibromatosis type I [59]
FBNI1 Exon 39 c4773A>G  Glyl591= + - - - - - Marfan syndrome [60]
POMGNT! Exon7 ¢.636C>T Phe212= + - - - - - Congenital muscular dystrophies [61]
CHRNE Exon 8 c.855C>T Gly285= - + - + - - Congenital myasthenic syndrome [62]
PAH Exon 11 c.1197A>T  Val399= + - - - - - Phenylketonuria [63]
HSD17B10 Exon 5 c.605C>A  Argl92= + - - - - - X-linked mental retardation [64]
PKDI1 Exon 3 c.327A>T Gly109= - + - + - - Polycystic kidney disease [65]
PKDI Exon 39 c.11257C>A  Arg3753= - + - + - - Polycystic kidney disease [65]
CD40 Exon 5 ¢.327G>T Thr136= + - - - - - Hyper IgM syndrome [66]
CFTR Exon 15 c.2811G>T  Gly893= - + - + - - Cystic fibrosis [25]
CFTR Exon 11 c.1584G>A  Glu528= + - + - - - Cystic fibrosis [67]
F8 Exon 2 ¢.222G>T Thr74= + - - - - - Hemophilia A [68]
F7 Exon 3 c291G>A - + - - - - - Factor VII deficiency [69]
VHL Exon 1 c.222C>A Val74= - + - - - - Von Hippel-Lindau disease [70]
Global developmental delay with [71]
TNRC6B Exon 7 c.3141G>A Lys1047= + - - - - - speech and behavioral abnor-
malities
PEX26 Exon 2 ¢.228C>T Gly76= + - - - - - Peroxisome biogenesis disorders  [72]
Btk Exon 3 ¢.240G>A -— - - + - - N X-linked agammaglobulinemia  [73]

S RTRMZRALFEOLBI I, “FORZRAR R INLIIBEIN. “—-"FR SIS SR AR T A 70 B AR IR 75, R LA -SR]
CSRONZALTAR T LR AT RO, IR S bR HE HGVS KA TT 3,

[

“+” indicates that the mutation causes the corresponding splicing effect; “-” indicates that no such splicing effect has been reported. “---” indicates that
the original reference did not report the specific amino-acid position or protein-level annotation of this variant, therefore, “---” denotes not reported. “="

indicates that the variant does not result in any change in the encoded amino acid and is the standard HGV'S notation for a synonymous variant.
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mRNA [1J2E %, B 23 B RE T 2 K (1) Th R
3.1.2 IR AR G EIEERE, F X
RAZE BT 5T 7 W 84, FEmRNAF] SLHESE oL
Ap B R AT A L B RS I, BET A R T A S
mRNA [ (NMD) s A i i 1, & S8R
DNREE S o 1 FU MR A OF 590 AH OCHE K BRCA2H
HANSEN% PR A T 40 57 6 /1 8 Jo — ANk 4k
fI[R] SLFRAS (c.744 G>A, Lys172)4 S840 5T 61
Bk, HLZ AN SFI 6 IR kR . IX P R 1) BY
P 5| R I F= A R AT & L B0 7, Al AE & T X
S mRNA [/ (NMD), x4 45153 BRCA2 ) IEH
Thee, 307l e 5 On S I A0 I o 7 B 7 B
Y H i 3095 B2 Rl BAP1(AHF 95, NIERSCHZE 2814
TE AT T 112 AR B A 5 BT 1) — AN [R) L SR
(Gly312-GGT>GGQG), %R FEAME T 11 1IBkER,
PRI AR AT & LD T, R BAPIE A E R,
fH 75 2 TN AR A7 R B AR 2 SRR I 20 1/4 . 45T 12
HEN MLHI, 25 DNAK il i 2 o (0 Bl iR 5 5
15, HIREHIE S 2 Fhist 4% M 8 28 & 8% U1
X%, e H R MA LA 1E (Lynch syndrome). YAMA-
GUCHIZE PR TR I, AT 4 e 7 6K v F3iF 34N
FERE I [R] FAS (.543C>T, p.G181G) A 5 1) 3 4%
BEARAT AL, FEUMNE TR Id AN S IR, 1% 558
BIRE AR 5 KRR RAS , FELE R 2024 R Ak =
AEPRAT RS, [ T RSl K NMD, AT 56 42
R MLH1 2 E D Re, 38 0 3L 5 00 5% 1K) &R

[F) S 9870 7 S e A o B m o i A 1 B 42 A
R IR RIE , W@ s S e . S5
g oeAs PR AR T & B T I R NMDig 4z
Tt LR IR 4 2 TR B G B DNAE &2 58 IR 1) IE 8 20
RE, XA AL 1 IR 2% A AE BT (1 1
3.2 EINERTS5RERAELR

KIALIK, ) SR 7 5 DRE A% 9 R S50
PERE ™ FEARAY, PR S SRR R AR,
N R B R 5 UK B 48 57 (variant of uncertain
significance, VUS). SR, B fy 8 &0 P4 R F1Th
REFEDRZH 27 IR R, I 038 380 A B IR) SR AR m] i
T2 FPHLE (0BT . mRNARS 2 M ] K 80
BB 1 U ) W IR B R T RE RO R B
BRI EEE R EAERNE, BURTERF X
RAEAEN T AL BT B 5 B I o fF b, HEK

Joi PEAE LB I A% 4 5 41 43 i L RPN, ARk, K
B R A A2 i PR SN B[R] SCAR 5 22 Dy e B
UEIE SE B B 0w I, T A AR 2
PR E X .

[F) S5 32 B T 0T AR mRNA B $ 4
TR T B R BG4 Bk, P AR AR B Th R
HER, RATIRBIHE .
{iE(Treacher Collins syndrome, TCS)#& H TCOF 1%
RAZG R ) E Gtk BAEBE R, LAl R 8
NFFIE. MACAYA%E PR IE—#I TCSH ¥, TCOFI
FEDRAEAEAE SURAR (¢.122C>T, p.Alad1Val) S T4k
B 22 K i  [R) 5P (¢.3612A>C, Ser1204). X
E RNAR TR, 2R RN T 22573 % Bk
BR KA 2370, 3l S BT B e I Y TCOF 1
R RAAEREA L, RAEIRMBMTCSERY., 5
JLERAAE S B R 47 48 5 (1 1(fibrillin-1, FBN1)3E A
TRAR G| T (1) — Tl 5 G (A 2 PR 0 A% 45 4 L 20
WUZE PSR | FBN TR A2 T 39 1 ) LR AR
(c.4773A>G), minigene BY 2 5L 40 B, 1% 5 ARl 1T A
% B F2 145 6 (splicing regulatory elements, SREs),
B 7 SREs 5 B HER TS5 S, FT8 1 IR 46 8Y
PR A 2P, AT 1 IE R BT, SR T A
TBRER AL FBN 1 . Western blot4f Sk Sk
S FBN 1 R IE /KT R F T 1R 0 R, 28
Z IR L RAR T B v A ML BOR , A TR
LA B R R A B IR SR B IR AL H
(hereditary nonsyndromic hearing loss, HNSHL)/&
GO AR BB PE B AR LT )40k 1) 2R AL, MYO154
B R L E SR AL 2 — . HIRSCHZE UI7EM K
NHEH, BLA WANGES BWE Hh [ PO e AT H-
FBFRZT, WRIIFEE T MYOISAHEH 1R LR
A5 (c.9861C>T, p.Gly3287). IhRESLEG—FGIER, %
RAZE LIRS LT 61 IR BT Bl 4 o i, 80Uk
R 61BkER, TIRE A MR R E, SR
W J3dm 5, BRI FINSHL 2 T2 Wi fit 175 J7iE
¥

[ S ORAR 3 P 38 5 PR B I 5 T /R T R
¥ BHORBYREDR 745 G A i BRIBOE R BT a5, 15
FHMNE BB T H BT . Wilsondi (Wilson disease,
WD)5& tH ATP7 B3 [K 48 53 51 e # et AR e P agt A%
FR AR AU B A B, 2 BRI 9 I i 5 A s 222
RGIEIR . PANZEREE PVt ATP7BEE K] [F] L 53

Treacher CollinsZE&
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(¢.2292C>T, p.Phe764) A 78 /IR, 125878 7 A= 4T I 3
ST, RSN T SIUBRERME R ; 4R 81
R FEUT A 1) ATPTB A R Z 47 514 B 146 is 1
KEEE LB, 5] & WDSL AL H R A . NS-CL/P
FEH LS RAEW I | IRF6HE PR 2 56 B S0 3k
2 —. SYLVESTERZPUZENS-CL/P % K BLAL T
IRF6HER A2 TR LA (¢.921C>T, p.Ser307),
minigene& K SLIGUE S, 12 RASHEIN 1 4 18U 4%
DU, WS T il FANE 7 7RI & 7 6Hr 1
PR BR BT 07 A, 8T 20 60% M5 AR R AR
TR (D AR AT L), 51K T IRF65 A ThAET
%K, ERINEFEZWE . ODLURO(O’Donnell-
Luria-Rodan)ZE &1k /& —Ff H KMT2EFE R 5848 5] i
()8 G ik BB AR 0, IR R FFE RS 2R E
IRZE. EHME. W ULk ol . Kkm e K gk
AR B T TR R AE S5 . BENVENUTOS IR
— % ODLURO & JLH R I KMT2E S [K 1) [F] L5748
(c.186G>A, p.Ala62), 1% 548 T8 4HME T 4BkEK, 77
AT mRNA, RAZA] e LB K1 ZRANB2(—
T & 22 IR AR SR I BY DR 7, 3l i AR 11
RNA/T ¥, WTAGGUAA)IZ5 &, AR HT I3 3 2%
IR, RASEKMT2ER AIREELK, 51 kM4
KBRS

gx b, K R R R HIIE S, (R AT @
i Z PR T EOCH /N T BRER . PR AR ER
ToYIRe R (8 RS 7R A R B R L),
BAGUR T Z BRRAE R R A . X BT AR E
S, JUHAEAL G800 A g S I B A 500 RAZET
PR IE I Dy BRIGHIE S0 PPk [7) S 978 78 78 S0 14 1Y
WEE,
33 RINRTSREHIEER

T % F2 0 I TE 5 T e v B AR i DR 2 0 R A
HEAYE, X —i BRI B A0S S iE s . 2R 3
JRL oy -G A FR AT AR 45 2 T ) AR 30
Byl e gl R g s ba el B S e i . g b,
G A O TBAL 9 ) BUR A 2 4R T gmAg [X R
T AR S T () SCTEAR R AN SO S TR AR 1
W HERRAE SO M VPl 2 Ah o SRT, I EF IR R,
P AR SCHE R (1) [R] CAAR vl By e .
mRNABIEZ) ) 2= BB B B IR L, 8%
PR B R HEIIRE R .. EAEENL, %
FHOCFE R H HAA A 4V M R IA A i sh &S i 7

K, fE15 [E] S5 N mRNAKEE P BB ORI 5
M) 56 55 B TSR, 3R R IR 2 I R R A . R AT
G S5 R B H [E] SCRAZ IR 73 1 BL 487 H e
T I BN PR T S B AR IR SRR RS, oA e G
W KT R EE T RNA BT IE IR ) YR 97 S B B
#

L A g% BRI (severe combined immuno-
deficiency, SCID)&— % WL (1) 56 KA o J Gk
995, LA THIH . BYH AT NK 40 7™ 5 5 fE R -
GALLEGO-BUSTOS% POTE IL7 52 /R 61 8 SCID
For, % IL7REE R AP BT 39 [ [R] XL 5RA% (¢.333
T>A, p.Vallll), ZRALEINE T 3N L L — M ER
(PR EE BT A, SREAMK T IR B R, IX PR T8
TR IR SN T RIS T, R TEA T A
(I Th e B2 B 2K R . MACKEHZ PYBE J5 76 )
— 5 SCID 3 K IAL T IL7RIEIR AN 27 611 57 —
6] X 3RAS (¢.735C>T p.11e245)id i Bl ¥R 4h I 1 8 332
Wk, FEOME T 6IMBRER , X Fh R BT B IR A
A RNARIESE N T, it sl e P45 & 7% A IL-7Ra
(mIL-7Ro) )35 /K 5 25 FRAK, Al M IL-7TRa
(SIL-7R) [ RIE K3 hn , 1L-715 5 1@ s 32 BH, T4H
MR B Bhg, B 5] K SCID.

PI4KA%E K % 05 () % N5 B8 UL B - 4 - 3 B
o(phosphatidylinositol 4-kinase alpha, PI4KA) &1t
T N IR VLEE -4-T 2 (P1-4-P) & B G , P1-4-P ]
VE e YRR ), TEAME 57 5. TIiEs
KAIE MR R IEE B . PIAKARZ W S
B H Wy 18 SR FE A G 2 B 2% -5 AiE 2(gastrointestinal
defects and immunodeficiency syndrome 2, GIDID2).
ZHANGZ:0#E — 4, GIDID2 He % th R W, 7 T PI4KA
FE PR A2 7~ 308 5" 3 BY $ A7 i B A A7 AE [R] SR AR
(c.3453C>T, p.Glyl151), iZRALEN & F 304 =4
B SZAR BT 5(GT), FEPI4KA cDNAH K i
AIE (GTGAG), @1 7= A # 5 5] NHR A 26 1- %
-7, HAR R cDNAM R IE B AN IE# KF 1)
14, 2= AR AR e PUKAE H . X T8
T ORBEPI-4-PA BUR E D, TR 1O P1-4-PHIME
S RERRA, 51K T GIDID2.

IL-1015 53 #4% i i Vi 9% STAT3 W1, 7571
FERa S P R REPIRIER . IL-105 3244 (IL-
10R)4E A )5, % STAT3ME 5, FIHIME % 4 i & 7
(R F= A, AEFe T8 % VT . IL10ORAFEN (Y IL-
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10R o ) 1) Tl e 1 R AR 55 B2 LA Bk M 28 i 14
J5 (inflammatory bowel disease, IBD)Z JJFH¢, £34
RN E RS I & IE R 5E . OHAE PYTE
3V R IBD &L, KIAL T IL1ORAFER A1 .1
AA i () [F] LRAS (¢.537G>A, p.Thr179), % R4
LBH R 411 S BIFEAEARAL 5T (GT), FEIME T 49
Sk, PRI R AR R AT T, R
P TL- 1052 8 1 o 2 AU 2R 1 Bh R 5 i
SERIE B NE S S X, EEL RN FIL-10F
it STAT3MEFR L I T RE . DhAESLIGiE— B iEse, &
A LA A 22 TL- 100038, ARAS I3 STAT3
Tyr70507 s BERAL , 17 IL-645 Sl % 15 % , Wi n
T IL-1015 54 T PEBR A I 2 T AL o 31X — R I
B IL10RAIR] LA @ T T RNABY 1 S 5052 14 1)
BE SR, BB 51 R AR R IBDIEUR L E, N
A2 WAL TR A

4 g

ARGk ARG T R LG i VTR S " F
“LUFOR TIPSR, U T AR W
e, B ELE R AR AN RIIOER AL, I
DAREE . A0 R e 08 BRI A R R T ] XL TR 1
SRR RO TR B SO A SRS 3
ST I KB T B e B, R SLSEAS 5 A it
TR RE S RIS IR, T R AR o T S

MHLRIZERE | (7 S 988 i i 7 % DNA-RNA-
AR SR — A4 T P2 L AT
ARG VB T P RS A b2 VA5 3 20 7 /34
BRTAEE, NIRRT 3, ST AL
ST B Y 5R T (ESE) BT T-(ESS) P, M bt

— X DRI B A B H =, S TS
tRINAE B A 5 BUR I R B0 5 A, R A A i
BETT MR R G, Foa, #iEsh sl &
AR AT B iR AR, 5K R U RAAL B AR
FEPIR IR, (7] LCRAZ IS0 vk 282K H -
e PRl I HERFAIL: AR SRR R, PR BE IS R
LA B[R] ) SR S5 T i 3 e i PR ik ik 55 411 e B
PRIl RE; £ B RE DRB A0 o, A 157 MBI A% L R
E TR SCHRARAE A A A5 AN L AT S B
YV EFEEUN; AL GRG0, Z iR &
S NI P R, AT A 380 P e 22 Pl RE AR TBOK

PR XS R TR I PR AR
Hh BT PR ) SOAL s e

S TR SURA I BUR T8 ) ©A3 2N AT, (EDRE
2 T i RS HE 127 A T W v 2 Bk . oG, #E I
PRAE AR TR RTE T H, H AT AR Z S B IE  [F] LR
AAE ACMG i F HIHESE N A5 1 98 B0m MR A
PR, B AT ALdE - NBESUZRUEYE (PM2_Supporting)-
Splice ATM e FRINEHE (PP3). J 247 A5 B0 M iiE
i (PM3), [F) SURAR Z WP 9« RA% 788 AN
(VUS)”. e SR IR, JFE 57 | LRAE [ EL
TR P, N Im PRI R RS . R, @S E
X [A] A 7t (L R L RE , ]t — D AR % 2
Wb RS . FEIRIT SR B I R AL TT THD, &t
) 53 5| LI 7 BT, FE T RNAZKF RS i+
TR BORAT 5. Blan, [ X A% TR (antisense
oligonucleotide) UL 7£ 2 it A% Joi 152 5 v jl Tl FH T35
P B iz B 4 s B IR A 2 T BRER ek, XS RE
5 [F) SCIRAR P B3 DK Dy e SRR R /D 70 BT R 4257
(small-molecule splicing modifiers)t £ #E A IIf AR 4R
R B ARRAIBI T E i RLA ) T A0 H BN
R [F) SCRAR AT R I BE 1] 254, I 45 el i ik
PR R IR IX SERNAYTVE () 22 e VA Rt

AR ERE, Hlm AR _EAEIE S R [F] R
oW =0 2 A TP (B e B P A ) AR
S, TR AN B e B i B 2 8l ) 2 e R B S
<22 M) SCRAE " TVEA R . X F B T HT#H &
R AT SR 24 B 5 T30 minigene SEEQ IS IE , 1M f5
BRI o SE e H B A AL R 7. R
K, [F) SCRARRIT T 75 8 i B S A2 0 4 B (ribosome
profiling) PLEAVEH M A . FI A S50 AL )2 T Bk
IR AR AR, 87 0 5 BEGBULE A A0 Rk T 45 2
I BOR A o XA AR ERHRR, G
B 27 ST <5 MEZ W 1) <5 BALIR AT B AL IR G
.

SR, DA W TR AFAE SR IR - Tl B 96 UE A% 2
HIERREAR R, 5 NBHP 7 S 0A 20, 25
TAE TR A5 MU, B =X 5 2 R 4 1 R G
JE B T T E B (RN AR = #5380
JIF I EAANTE 73, BRI SEE RH I 22
R 2 5. RWIHTDIRE SRS IL AR
F0F [F) TR N (R AT = RGP

S, TR CRARAN R UTERI 55 W, T A2 4

AL
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B2 AR A AL IS R 7. IS L 2 YEBURIZ
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