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Abstract: Alpinia oxyphylla Miq. renowned as one of the "Four Great Southern Medicinal Herbs" of China, possesses
modern pharmacological activities including antioxidant, anti-inflammatory, neuroprotective, and anti-tumor effects.
However, with its wild resources increasingly depleted and cultivated plants facing pressures from pests, diseases, and
climate change, there is an urgent need to enhance germplasm quality and stress resistance through biotechnological
approaches. This study aimed to analyze the codon usage bias in the chloroplast genome of A. oxyphylla Miq. providing
a theoretical basis for its subsequent applications in genetic engineering and synthetic biology. Fifty-one high-quality
protein-coding sequences from the A. oxyphylla chloroplast genome were screened based on multiple filtering criteria.
Codon usage characteristics were analyzed using CodonW 1.4.2 software combined with the online platform CUSP.
There existed significant A/U-ending preference. The GC content showed a decreasing gradient (GC,=45.69%>GC,=

WisHAH 2025-07-21; EZHH  2025-08-13

EEWBE PEREWYR A E BT H (No. 21250123 ) ; YIRS FHE B2 H (No. A120201) 5 Hdegi /N 25 PER
B T S ARl 55 28 £ 3 ( No. 1630032025012 ) .

EHBEN  ZEHRH(1990—), L, M+, ByFAFSE 52, BFFE 7 1)« 25 AR e U 9T 5 0 o *38 {5 /E 4 ( Corresponding author ) :
Z:/NEE ( YAN Xiaoxia) , E-mail: yxx6232@163.com,



5114 TEUCHEAE 4 IS A [N 2 B 1 O e o0 A 2571

38.79%>GC;=27.50%), with 90.6% of the preferred codons (RSCU>1) ending in A/U. There existed overall weak codon
usage bias. The mean effective number of codons (ENC) was 46.56 (67.78% of genes had ENC>45), and the mean
codon adaptation index (CAI) was 0.17. Natural selection dominated codon evolution. Neutrality plot analysis showed
no significant correlation between GC;, and GC;. The actual values significantly deviated from the expected curve in the
ENC-plot. The PR2-plot revealed a bias at the GC; position favoring A>T and C>G. Ten optimal codons were identified.
This study is the first to reveal the conserved A/U-ending preference and the multifactor synergistic regulatory mecha-
nism dominated by natural selection in the A. oxyphylla chloroplast genome. The identified optimal codons could serve as
key elements for chloroplast genetic engineering in A. oxyphylla. Directional optimization of codon usage in exogenous
genes (e.g., genes encoding enzymes for medicinal compound synthesis) using the codons is expected to enhance the ex-

pression efficiency, providing technical support for A. oxyphylla quality improvement and stress-resistant breeding.
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Tab. 1 Codon nucleotide composition characteristics of the chloroplast genome of A. oxyphylla Miq.
I EERRALY 55 2 {6 ERRDATY SRS R AR TR LTS ¥ fiﬁt%ﬁﬁ%?
Gene B i o GCay ENC I AR 4L i - 4 fdE AR AR
GC, content/% GC, content/% GCj; content/% content/% content CAI CBI Fop

accD 41.3 35.6 22.1 33.1 42.28 0.203 -0.196 0.323
atpA 55.7 39.6 26.6 40.7 46.25 0.195 —-0.044 0.390
atpB 56.0 42.1 28.0 42.1 47.45 0.191 -0.039 0.387
atpE 52.2 40.4 29.4 40.7 47.25 0.160 —-0.045 0.382
atpF 48.7 31.9 29.2 36.6 40.18 0.136 -0.170 0.313
atpl 48.4 36.3 25.0 36.7 44.89 0.174 —0.040 0.370
CcCsA 30.5 38.6 27.2 32.1 47.55 0.145 -0.216 0.294
cemA 41.4 26.2 28.7 322 47.73 0.188 —-0.058 0.374
clpP 53.4 36.9 32.6 41.1 54.61 0.145 -0.173 0.306
matK 37.2 29.3 23.4 30.0 48.24 0.148 —-0.241 0.270
ndhA 44.1 39.7 22.1 35.4 42.03 0.124 -0.127 0.311
ndhB 41.5 39.4 31.5 37.5 46.35 0.161 -0.104 0.344
ndhC 48.8 34.7 31.4 38.6 56.15 0.219 -0.026 0.378
ndhE 39.2 32.3 26.4 33.0 39.21 0.130 -0.264 0.247
ndhF 35.5 37.0 19.8 30.8 40.64 0.134 -0.202 0.289
ndhG 40.7 35.0 21.4 32.6 44.02 0.140 -0.249 0.249
ndhH 49.3 35.0 27.4 37.2 51.42 0.160 -0.104 0.347
ndhl 39.8 35.9 23.8 33.3 49.64 0.181 —0.188 0.312
ndhJ 48.1 35.1 29.4 37.7 50.52 0.170 —-0.180 0.307
ndhK 42.2 40.6 25.9 36.4 48.87 0.157 -0.167 0.315
orf109 39.1 32.7 30.9 34.6 45.31 0.136 -0.224 0.280
petA 54.5 35.5 28.1 39.4 52.18 0.188 —-0.093 0.352
petD 48.6 40.0 28.6 39.3 45.70 0.178 -0.079 0.335
psaA 52.1 42.7 31.8 42.3 48.37 0.201 -0.077 0.369
psaB 48.4 43.0 29.6 40.4 46.37 0.181 -0.108 0.354
psbA 49.2 43.5 32.4 41.8 44.58 0.296 0.158 0.511
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Tab. 1 Codon nucleotide composition characteristics of the chloroplast genome of A. oxyphylla Miq. (continued)
L 51 ih 552 b 553 MUY R AMEE T i T Gl
(J};ne ey o e GCa ENC SLIVE (RS i 4f-Hi5 fiff A7
GC, content/% GC, content/% GCj; content/% content/% content CAI CBI Fop
psbB 54.0 46.4 29.5 433 47.04 0.182 -0.076 0.370
psbC 53.2 46.4 32.9 44.2 45.25 0.179 -0.063 0.373
psbD 52.6 432 28.0 41.4 41.78 0.251 0.041 0.441
rbcL 56.5 42.8 29.1 42.9 47.47 0.264 0.057 0.457
rpl14 53.6 36.6 25.2 38.8 40.56 0.180 0 0.403
rpl20 35.0 42.0 30.1 35.7 52.42 0.135 -0.139 0.338
rpl22 34.1 31.9 19.7 28.5 44.86 0.160 -0.129 0.341
rpoA 44.0 34 22.5 33.6 50.01 0.138 -0.192 0.298
rpoB 48.7 38.2 26.5 37.8 46.33 0.155 -0.124 0.342
rpoC1 48.6 38.5 23.9 37.1 45.93 0.149 -0.121 0.336
rpoC2 44.1 36.0 24.6 34.9 46.59 0.147 -0.182 0.309
rpsil 54.7 57.6 16.6 43.0 41.01 0.140 -0.158 0.316
rpsl2 52.6 48.3 23.8 41.6 44.89 0.136 -0.086 0.345
rpsi4 39.6 455 28.7 38.3 41.07 0.125 -0.170 0.313
rpsi8 32.1 41.9 27.7 33.9 35.56 0.110 -0.164 0.312
rps2 42.2 42.6 31.7 38.8 47.02 0.180 -0.114 0.347
rps3 42.9 31.6 24.2 33.0 44.40 0.145 -0.189 0.310
rps4 46.6 38.6 24.2 36.7 48.31 0.153 -0.047 0.374
rps7 51.3 45.5 22.5 40.0 46.04 0.189 -0.092 0.369
rps8 38.4 384 22.5 33.1 36.64 0.124 -0.030 0.391
ycfl 36.0 27.8 25.9 29.9 47.34 0.173 -0.118 0.356
ycf2 41.7 344 36.9 37.7 52.52 0.157 -0.137 0.338
ycf3 47.3 39.7 29.6 39.1 51.76 0.158 -0.199 0.321
ycf4 44.8 41.6 32.9 40.0 49.61 0.162 -0.033 0.385
ycf68 49.6 49.6 50.4 50.3 51.29 0.106 -0.149 0.319
. NI . N CN GC, GC, GC; GC, ENCCAI CBI F
2,12 ABEEH Rk T 5 AR L | GG GG GG GCu ® o
er P, " CN 4+

K20 % 0 S A B N TEDCHK , ABFRE A& S8 2 ; 08

— N N GC;, % (%% ﬂ *k k% xk

FEVRIT e R GEIE A A E I (&1 1) o 2R e , 06
e N GC, #*#* *% * * B
GCa1 5 GCi. GCy. GC; ¥J &M it 25 1F AH 3¢ gt gl 04
5 — GG, *»x g%k (%% -0.2
(P<0.01) , KW GCuy BVBEL M i 32 B H S 1 3 :

- AL — GCup %% *k xk -0
Mim GC FRMPFEEM; GC 5 GC, 2 i : , o
e N 3 AN ENC ** V.
FIEHIX (P<0.01) , RIEHETE 1 {1155 2 , Ny
s kA A - dgs CAL »+ g 4% || [
ﬁLw%gﬂ)ﬁE*H{u Iﬁziﬁlﬁj ) GCI N GCZ i/)jL:j GC3 ﬂﬁ _ & 0.6
WM, LI 3 RILYS CH %R B e /[_08

- \ Fo ’
ENC 45 GC; 4l &A% (P<0.01) , A P,

GC. GC, LA, 18 B 25 Ht (1 FH i 41k 32 22
25 3 MBI IR ; CAL S GCyy 12 4
K( P<0.05),CAL 5 GC, 2 i F H5(P<0.01),
CBI 1 Fop 7515 GCai. GC; M 3 IE K
(P<0.01) ; GC, 5 CBI. Fop JFE W& A
(P<0.05) ; %M T4 (CN) 5HAMSHIH LR
TR, R T LA O S R A
(R SE /N o

*FORBEML (P<0.05) , R BEMC (P<0.01) .
* indicates significant correlation (P<0.05), ** indicates extremely
significant correlation (P<0.01).
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Correlation analysis of parameters in A. oxyphylla
Migq. chloroplast genome codon

1
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His CAU1.58 CAC0.42 AUA0.95
lle AUUL.51 AUC0.53

Tyr UAUL.59 UAC0.41

Phe UUUL33 UUCO.67

Lys AAALS5  AAGO.5

Cys  UGULS9 UGC0.41

Gln CAAL1.54 CAG0.46

Glu GAAL52 GAG0.48

Asn AAUL56 AAC0.44
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Met  AUGI
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A: RSCU values of synonymous codons for each amino acid in Alpinia oxyphylla Miq.; B: Number of synonymous codons for
each amino acid in Alpinia oxyphylla Miq.
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Fig. 2 Synonymous codon RSCU values and counts for each amino acid in A. oxyphylla Migq.
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BZ A ARERRIR S s A IH R B 1, Wk
FHE AT R, R R (K 3), GG
SR IX AN 16.60%~50.40% , GC, &5 20 4ii
X 8] Ky 38.45%~59.60% , —# [0 )7 2 %50°h 0.2269.
GC1, 5 GC; AHK RECH 0.0484, RiLFGE it
K, R 55 R I SRR B i B MR i 3
BLZ FHARGERR R 0K, iR AR B AL
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B o th

25 B SR R 2 A T 3 R 4 R Z BRI ENC
HAE L 35, X910 3 45 B R AR i o w4
455 . ENC-plot 25 #4381 ENC B 1 73 41 R ik f2
HEMREEZEMXER (K 4) , S5RRHGEH
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Tab. 2  Structural analysis of choroplast genome of A. oxyphylla Migq.

LK 4325 Gene classification

K434 Gene grouping

LK & X Gene name

BRI CIE N Energy  ATP A Wi % Subunits of ATP synthase atpA, atpB, atpE. atpF. atpl
metabolism related genes NADH it & iV % Subunits of NADH dehydrogenase ndhA, ndhB, ndhC. ndhE, ndhF,

ndhG, ndhH, ndhl, ndhJ, ndhK

NG A2 b/f E AR Subunits of cytochrome b/f complex petA. petD
Photosynthesis genes KA &G 1 W3 Subunits of photosystem [ psaA. psaB
e/ FA% 1 EH: Subunits of photosystem 11 psbA., psbB. pshC, psbD
RuBisCO ffi KiIFJE Large subunit of RuBisCo rbeL
WAL (E BAHSCIE MR KW 3 Proteins of large ribosomal subunit rpl14. rpl20, rpl22

Genetic information
related genes

RNA R A2 Subunits of RNA polymerase
LB A JRILES Acetyl CoA carboxylase accD

PR AR S L

KR /N 335 1 Proteins of small ribosomal subunit

rps2,rps3, rps4, rps7, rps8, rpsil,
rpsl2, rpsl4, rpsl8
rpoA, rpoB, rpoCl, rpoC2,

Metabolism and modification 7 i Protease clpP
related enzyme genes S Maturase matk
JIEZ By 5 L T s R A M EZE ¢ FEH c-type cytochrome synthesis gene CcsA
Membrane transport and IR HEEE 1 Envelope membrane protein cemA
electron transfer genes

FoAbThREH A FEHLE S2HE Open Reading Frame orf109

Other functional genes

PRSFABRSEPE T SRR TR 5 S24E - Conserved hypothetical chloroplast ORF  ycfl, ycf2, ycf3, ycf4, ycf68
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Fig. 3 Neutral plot analysis of codon usage in chloroplast
genome of A. oxyphylla Miq.
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Fig. 4 ENC-plot analysis of chloroplast genomes of
A. oxyphylla Migq.
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Fig. 5 PR2-plot analysis in chloroplast genome of
A. oxyphylla Migq.
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25 BMEMFEEFRAZMAEZBTFHHE

Ry s S R SRR A B RS T, AR
B9 300 2o ) S 2 80 I S AR i PR A vy R 3K JE AR
R, A BITTE 2 413 B AR X ) SO S 1
J# (RSCU) M#ZS{H (ARSCU) , fifi ik @i %
WFEEmEEFEMGT. 458 (£ 3) £, 8%
2 A L PR 2 v R S e 28 AR S T

(RSCU>1) #1 25 4~ HA & R B 2 i
( ARSCU>0.08 ) . BscfEfm, mZHfie 10 %
W R %T, 435128 : CUU. GUU., GUA,
UCA. CCU., ACA. GCA. UAU. UGU, AGA.
Z T RIIX 10 MR EEF L A 35 U Bt
ghE, IR e AR PR 2 Y A RS R
S0 ) T R DL A/U 25 R i [R) SU3 ST,

*3 HEMFEERAZMAEZBFIN
Tab. 3  Analysis of optimal codons in A. oxyphylla Miq. chloroplast genome

LR T H#IE N High-expressed gene R RHE K Low-expressed gene [l X 55 H T
Amino acid Codon UES EREATEETNOEC A IF) S AR R g AR (T
Frequency RSCU Frequency RSCU ARSCU
F A Phe uuu 45 1.22 19 1.46 -0.24
uuc” 29 0.78 7 0.54 0.24
SLER Leu UUA 19 1.12 25 2.27 -1.15
uuG 28 1.65 20 1.82 -0.17
cuu™ 31 1.82 11 1.00 0.82
cuc’ 10 0.59 5 0.45 0.14
CUA 6 0.35 4 0.36 -0.01
CcuG™ 8 0.47 1 0.09 0.38
5o R e AUU 51 1.47 42 1.68 -0.21
AUC” 24 0.69 11 0.44 0.25
AUA 29 0.84 22 0.88 —0.04
FEH MR Met AUG 31 1.00 16 1.00 0
WL Val GuUU” 36 1.55 13 1.44 0.11
GUC 9 0.39 4 0.44 -0.05
GUA’ 36 1.55 13 1.44 0.11
GUG 12 0.52 6 0.67 —0.15
225 % Ser UCuU 25 1.50 11 1.47 0.03
ucc 15 0.9 8 1.07 -0.17
UCA™ 24 1.44 3 0.40 1.04
AGU 15 0.90 13 1.73 -0.83
AGC” 9 0.54 2 0.27 0.27
UCG 12 0.72 8 1.07 -0.35
Jifi % #2 Pro ccu” 20 1.54 4 1.23 0.31
ccce 15 1.15 4 1.23 —0.08
CCA 11 0.85 5 1.54 -0.69
CCcG™ 6 0.46 0 0 0.46
AR Thr ACU 13 1.37 19 2.53 -1.16
ACC’ 6 0.63 3 0.40 0.23
ACA™ 11 1.16 4 0.53 0.63
ACG"” 8 0.84 4 0.53 0.31
MR Ala GCU 23 1.74 17 1.89 -0.15
GCC 5 0.38 8 0.89 -0.51

GCA™ 22

1.66

7 0.78 0.88




2578 o AE B F AR 5 46 &
gk3 @mEMRCEREARAEZBFIH
Tab. 3  Analysis of optimal codons in A. oxyphylla Miq. chloroplast genome (continued)
SULRR BT 253N High-expressed gene flRF kK Low-expressed gene il 8 T
Amino acid Codon R SRR TR R RSB A  AXEA R
Frequency RSCU Frequency RSCU ARSCU
GCG 3 0.23 4 0.44 -0.21
% &R Tyr UAU" 33 1.69 10 1.43 0.26
UAC 6 0.31 4 0.57 -0.26
& His CAU 14 1.33 1.78 —0.45
CAC” 7 0.67 1 0.22 0.45
A A Gln CAA 36 1.50 22 1.69 -0.19
CAG" 12 0.50 4 0.31 0.19
KAWL Asn AAU 45 1.55 37 1.57 -0.02
AAC 13 0.45 10 0.43 0.02
R Lys AAA 44 1.21 32 1.52 -0.31
AAG” 29 0.79 10 0.48 0.31
KEHIR Asp GAU 41 1.58 18 1.64 -0.06
GAC 11 0.42 4 0.36 0.06
HHE BN Glu GAA 48 1.41 29 1.57 —0.16
GAG’ 20 0.59 8 0.43 0.16
£ &R Cys UGy" 8 1.78 3 1.50 0.28
UGC 1 0.22 1 0.50 -0.28
{6 %R Trp UGG 25 1.00 2 1.00 0
I Arg CGU 14 1.04 13 1.15 -0.11
CGC 5 0.37 3 0.26 0.11
CGA 15 1.11 27 2.38 -1.27
CGG™ 10 0.74 4 0.35 0.39
AGA’ 24 1.78 17 1.50 0.28
AGG™ 13 0.96 4 0.35 0.61
H4&m Gly GGU 23 1.31 13 1.44 -0.13
GGC 4 0.23 2 0.22 0.01
GGA 30 1.71 18 2.00 -0.29
GGG” 13 0.74 3 0.33 0.41

e "FR 0.3>ARSCU=0.08, “%7/R 0.5>ARSCU=0.3, "/ ARSCU=0.5, FRILFRIZM 4k h 5K 240 %565 719 RSCU fE>1,

T AR R TS T i L TS T o

Note: * Indicates 0.3>ARSCU=0.08, ** indicates 0.5>ARSCU=0.3, ™

indicates ARSCU=0.5, the underlined codon indicates the

RSCU value of the codon in the chloroplast genome is greater than 1, and the optimal codons are shown in bold.

3 g

VAR, BEEMYFEHA A RAE R, K
S )L D AR B R T, X N T P
AR ATR ST B85 WS HEfl . ARFTJE 0, DNA H 4
PSR B, LR o 0 2 A 202 o 28 0 1 1) fi
TP e A SRR I T 1 Ay A B R R BB 1
FAST, AR R NG BAL R I HERE i i G
HEPEMA O, R R AEDIRETE RN BB SR s . B
PR A S LR IR PR T T, A SR e e g 3R
% bR IEE AR LR S ERR R SRR |

mRNA 73T e Ve S B 2 H 5 m, tEE
J IR R 5 e 7 ) R R I O AR R
BB R 1 it - 52 30 22 R 3R R 25
AR P H A Y B BN R Z — , m] UG H i 1
PESR AR SCEE A 5 e, 5 PR 52 (Y AL A R AR
ROV, W AW sl w1 I a1 P, A
18R A A D AR TR AN A B el ),

I 2o P S TR 2L DAL e O < 9 45 F) ARLRH X
E BYZH AL, B A TRt A - 3 AL ) i
FGET G VR PR 2 2 0 P P A3 AT
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2 H B, AU B 16572 1 b B P b )
V& | Ak S L EREEIE N AL, [FIE Ry SEEn s g L A
e A T Ak A B BIE SR DS seAh,
I {2 T R 2 286 )i - A A R 3 DGy Ak
R, EMPTUMERERE LR . BRI
TR R K T R 0 B BAR AR e R S R S N
I, GC Fa & LAk, Bl
P S A Y IR S P2 — . T H T3
3 PAERTIIFAL AL, FLOREE A 4038 AN 0% i
MR EIERR, Ft, AR AL 5 A 6 3% 41 A%
FRAE S LB AS AR LA, X 4 1 ) BH AR -4
AR (e AR e 1 T AL ) 5 8k Ak sl o B
AR ERAR i U

AT 5T X 25 8 I S A 3 DR 2 %8 A O 2 1 22
TR0, B, il 514 CDS ¥4,
HH B L0 7 Al R AR A X 25 780 S A S TR 2
i A 7 40 O J e A 1k 5 A 1 4 R A0 A, A5
WMFZEHR . BT GC FEYMET 50%, 23
GC>GCy>GC5,0 X — ISR 35 S T N [
BIEAL S GC it FAERE 2SS WA, LA
o U 455 % 1 2 A0 5 B0 O 4P 0 FH # 7
T R I 2 A B PR A B Ao A v e I . R T TR
UL AU Z5RBH GC; iR ®R, 5
/NS (Triticale) '™ Ht g4 ( Dendrocalamus
brandisii ) ", §L.% ( Vigna unguiculata) 1,
AR 47 (Tulipa iliensis Regel ) B 44
( Populus alba ) "R g BF 5T 45 R — 5. X
ol ol P 9 P G X T B, T B IR T A
I 2 2 T PR 4 7 K 3 Aot 82 e 0 08 R A e
YRR S RS, R 5 A R A R S TR
Wil A AT RSB VIAOC . it — 25 B0iF I
I, AR IT I — 2 X 25 B SR AR L R A AT
RSCU 438, #iRE/xR: 7% 32 4~ RSCU> 1
mES b, BLA/U Z5RIA 29 4, HEST
B 90.6%, IR R HE— AR S SRS 4
i A/U &5 RIS T

TE B RS T R G i AL B b, R
ENC 5 CAIX 2 MERE™. A5, t8
2R AR SE R 2 ENC #1Eh 46.56, Hift ENC K
T 45 5 Ll 67.78%, %45 R IH 25 5 4Rk
S5 DR 2 1 B O G P R A S . A5 R
CALEA T 0.11~0.30 Z[H], FH¥{EN 0.17, #F—
A EIIE T L2505 -0 P O 4 1 AR 3 55 I 4518

P TS R B, GCh Al GC3 Z [AAH &
PER I, R ARG AE YA T 25 8 n SR M S A
Hwmm T Hmg T RESE EREM.
ENC-plot 4r#7 &3, fi 5 i R 1A 55 R 4 1 2 550
ENC HE (H 5 5 bR H 2 [0 A7 70 B 35 25 5%, iX R
FIAREEBRJE £ 5 45 B b S (A 3 IR 4 2% 8 1 1
B BN R, X5 E /T ( Dendrocalamus
sinicus) "1, 4T2&4¢ ( Erigeron breviscapus) ©*®
SEBT ST A R —3, 78 PR2-plot /M H, %0k
S 7E PR2-plot Hpfi 85 v DX 38 L 43 A5 488k 43
B, GCy WA A IR REHT T, CHY
i AR B ST G, X F/R e 5 SRk I R 41
B 05 i e R 32 3] 1 AR B 0 1) 8 S R
37 B PR 2 A5 1) 5 1

4 L5

B N T 1 2 S A S R 20 %5 A 1 1
T b PR PR, 25 R 3R I 2 8 P S A SR TR 4 vy it
BTk R P, A/U 45 R IR d e .l g
RSCU 43+#r, FEFEVEH 10 41450 B 323k 1 A
EWF, HiX 10 NMEMFHLL AU 458, e
RNINEEZ H A T GC; & B m Ik S 34K A/U fi
PR R IR, 878 A/U 458 %00 116 35 B 414k
SR F R R E A o ASBIF ST T X e S PR T B
LK RIFH T, 240 ik m LR GE, 8
15 A M 2 B H R . ENC-plot 43 #F F B DL &
PR2-plot Rl T HAF, REHGT T RAE I A H
SRIEPRFREMILFEER . 25REMH, ARER
B ST A S, MRS
INRFEDMRMER o X FhZ R Z P[RR,
4 T B AR AR 4 I Ak 32 PR A 2 i e 1) 2R Ak
HAEIUR RO 25U B, 2
SRARREN A R 10 UL A/U 45 R I el 2
T, n E N T 8 5 R AL iR R 1
Wit I A ) i A IR I PR 05 -, E B e
FmtrvE, "R ERAEAREE (g TSR
3G U ) IR, A B 0 B R T
WP R SR R AR . R, I IR R AN
R 25 5 31X — T L 2 R A 2R B A W - R AR R PR 4
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B Z RS, IRAT S HoAh 25 Ay (J
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