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Abstract: Carbonic anhydrase (CA) plays an important role in the photosynthesis of plants and response to stress. Cas-
sava CA gene was cloned using the cDNA of SC124 as template. The CDS length of MeCA was 1008 nt, encoding 336
amino acids. The homology was 99.70% between the cloned sequence and Manes.15G167500.1 in the database. The
evolutionary tree resulted that MeCA belonged to the same branch as the A7zfCA subfamily of Arabidopsis. The sequence
similarity between MeCA and AtBCA1 protein reached 73.13% and contained identical motif. MeCA gene expression
was the highest in functional leaves, followed in young leaves, significantly higher in fibrous roots and stems, and sig-
nificantly down-regulated in shading stressed cassava leaves. In addition, the gene showed significant upregulated ex-
pression in the initial stage, and then it dropped to the control level when cassava leaves were treated with low tem-
perature. This study created transgenic cassava with overexpression of MeCA gene, and observed that MeCA protein
was localized in chloroplasts, and the contents of various chlorophyll were significantly higher in the leaves of trans-
genic plants than that of control. The results of yeast two-hybrid point-to-point experiments showed that MeCA protein
interacted with MeH1.2. The result indicated that MeCA gene could respond to light and low temperature stresses, and
maight participate in plant response to stress by affecting plant growth interacting with MeH1.2 proteins. This study
would provide a new gene resource for genetic improvement of cassava resistance.
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Hh R RO B2 e B AR I BORWT 5 i i 43t
FIt AR & A 031 A2 ) 2 AR D3R 2o | g 1
RMAEARHL (dbat) ARRA R A TAY TR
( b ) ABRAR] . HoAR 2k B o Hral
1.2 FHik
1.2.1 MeCA kW etk als &7l ik
Manes.15G167500.1 3£ 1) CDS JF 955 1900 3=
1), A SC124 ) cDNA gL, PCR 4 M 45 3] MeCA
B iy X 2K T 5 . FIFHTEZ 34T T H ExPAS-
yprotparam tool ( https://web.expasy.org/) 315
MeCA TN 2 i 26 RO ARXS 3 78 . SRR AN
FoERE. IRA REEF R, Wid https:/www.
novopro.cn/tools/#E £ 43 B & [ 85 il X iR 1R 5

K, i3 https://www.ncbi.nlm.nih.gov/Structure/

®1 KHARFASIHFT

Tab. 1 Primer sequence used in this study
5194 B 195 (5-37) &
Primer name Primer sequence (5-3") Usage
MeCA-F atgtcgacggcttcgattaacg FEHN TR
MeCA-R gagcttccaatgaagtatggtg
1300-MeCA-F tgatacatatgccegtegacatgtcgacggette f 415
gattaacg ik
1300-MeCA-R ctcaccatggatccggtaccgagettccaatga-
agtatggtg
Actinl-F tggattctggtgatggtgtgagt NE-S3Y
Actinl-R ccgttcageagtggtggtga
MeCA-Q-F cgacggcttcgattaacgge qRT-PCR
MeCA-Q-R tcaatggectectecgtacga
H1.2-PGBKT7-X tctagaatggccgactctgaagttcaggct [[E35 QLS
H1.2-PGBKT7-B ggatcctttcttcgecttettcgetgte i 1
MeCA-AD-F ccatggaggccagtgaattcatgtcgacgget- Y2H k{4
tcgattaac
MeCA-AD-R agctcgagcetcgatggatccctagagetteca-
atgaagtatg
GFP-306-F ggacgacggcaactacaaga T 3t
GFP- 519-R ttegatgttgtggcggatct iRl
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122 MeCA & G#AHHFo 7442 HRYEIURS
TR R T 5 5 K 11 AtBCA1-AtBCA6, AtaCAl-
AtaCA7" AtyCA1 Fl AtyCA2!" 1 ID T4 &
Fegil, A MEGA 11 {4 #E MeCA S5l I+
CA FEFENB#AR, FIH ClustalW (https:/
www.genome.jp/tools-bin/clustalw )L ARG I+ CA
il MeCA I H FF 51, # JHH MEME ( https://meme-
suite.org/ )7E L 3K {443 A1 2R 11 A DR SF 557 ( motif ),
123 AR FFrHAfEELE T E N TR
MeCA FE DR 20 21 323K K0 S5 P 0T 16 JIE 174 g b7 A
K, SRAEFHETE SCE L5 He i i —4FE ) SC124 KR
BRI, 25 SEREIFR T RET Lo 1 4l
ZURE PR IR A B} SRR IO A oA AR S5 1
— A 50% AR AR, 51— RTE IE
WO AR (XTI, R M5 RRLE 30,
120 min, AR 3 AN EYFER .,

124 IRBHAREFE KBEAH 2L EREE
[) 20~30 cm [ SC124 ZEBATHfifE2 A TR A 2L 5
(40ED = iEA=3 : 1) WERHEA T, THEIRER
I (LM 16 WEEE 8h, 30 C, WE 70%) H
B350 do BAEITE 4 CARIE T AT B, 2351
FEO0.5. 1. 3. 12 h RS = WA (FIEM
ifgnt ), Lh 25 CRiFR X, A4 E 3 4
YR ER

1.2.5 qRT-PCR 447  #R#EFF R 5 1)
(% 1), {#H RNA prep Pure Plant Plus Kit if7]
% (DP441) 4£HL RNA, F|J Fastking gDNA
dispelling RT SuperMix S #% %85| & (KP118)
8%] cDNA, %M SYBR"™ Premix Ex Taq™ II Kit
& ( FP202-02 )it B 45 7F StepOne™ Real-Time
PCR %4 ( Applied Biosystems one ) |17 qRT-
PCR 43 # . 51~ qQRT-PCR FESL BB 3 MR ER .
12,6 #HARKEFGAH Fn TR
MeCA FEHBIINGE, A MeCA FEHFHIFFE,
KL, witnly (£ 1), FIHTCE R
B MeCA it X 4fi A% 358:eGFP:pGAMBIA1300
Y RIBEA 35S JHhFi5, i MeCA 5 GFP
A& ik, fH 35S:MeCA4:eGFP:pGAMBIA1300
M TR AR . 70 P 1E A A SR A A AT R TR
ZAAM LBA4404, . FIFH SC8 A2 a1
B TRaN, (I FHARFTF AL, % BN

TR FREAL BRI A 4, gt btk
Vi 3 | WRiE SRR TR 1, IRASPivE AR 1Y,
SRAEARAF I I $2 I RNA, U555 cDNA
JEVE AR, FIFH GFP #9455k PCR 514, #H47
PCR KSR, IR S AR R .
1.2.7 RAERARS & REUEIEFR RN A,
IR E BB TS GFP Al M B E A
ORI bR AR = X N ETE ST Al U Sl
T il B DA JoR A R BB R B B A SR A b R
MHEYIR 0.5 mm BN 25, HF 1~2 2B T 2.0 mL
BT, A 1.0 mL $2 B0, 76(25+2)CE
EFREE T, 40 r/min $R 3% B 16 W%, WAES T
S
12.8 wHgE4FT0E 5%k EREGEA RS 5k
OFCH IR ERE R, RN AR S A )
BHE A R AR Y 25K (chlorophyll ) & i
MR F & (GO601W ) A2 2 2 &
129 BEHF R X A% 53T 5 BIE MeCA Fl
MeH1.2 FEFAMBMIKLTR EEREBEL RS ( Yeast
two-Hybrid, Y2H ) i 56 75 22 4 8 i 15 & (1 3
pGBKT7 ik, AFUEL A E MeH1.2 B B AE
B, Tt T EERA H1.2-PGBKTT!,
FIAEE 1 W51 1R ) 2 38 2R I R R A
WP MeCA J¥ 41, 2 TG 4% 0 B 4 A F
pGADT7 # 4, I-0 7 % 7 , #98 MeCA-pGADT7
Bk, 2% ZHAO W I5 L4 Y2H A%t A5
R, KUF MeCA Fl MeH1.2 FEHBIA LR .
1.3 #HiELIE

KR 27 RS DI Rk, R Ab
555 R TA) R P B DR 28 2200 W 25 55 b 3k

2 HRES

21 KZE MeCA EREMTEIEFF I BEAFHED T
2.1.1 RF MeCA AW % Hil7E Phytozome
RERE EHE R 1D Manes.15G167500.1, 4558
AR AMS60 55 15 S 4@k Egiis 1 A~ H
FrJEA, FEA IR A Carbonic anhydrase 2, chlor-
oplastic-related, 744N MeCA., MIESHFIE
B 2519, M SC124 At cDNA #47
PCR "1, 315 MeCA FEH ) CDS 4= K 1008 bp,
it 336 NI . I FHN AT R, H5%
e i P ANAFTE | AR ERR I 22 5, BIER 83 fif
MEEERR, BITRRIFSIMN CTC &K CCC, ZHk
MR st f2 (Leu) 2 NIfZfE (Pro) o 5% 276
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MR IR IS FHI N TCG 28h TCA, BN
22518 (Ser) , HAAHEERAIFHIME, /¥4I
RIPEILF] 99.70% . MeCA KN &7 10 40 L 1-H
9 MNET, DLW UTR X (K 1A) .

NCBI-CDD FR5F &5 #3853 4T 7R MeCA HHE T

RN carbonic anhydrase ) PLN03014 # %%
(FE 1B) o Bl e {5 B /R MeCA SERAFAE 6 A
AIAR B A, Hod, AR S A 10 AR
T, 2R E A 9 NN T, 3BT A E A
8§ MAMET (E1C)

CDS sequence
A Manes.15G167500.1 [ \
Transcript sequence - — T ] — —
1 50 100 150 200 250 300 335
B Manes.15G167500.1 protein — b — fo— f— — h i b ]
Carbonic anhydrase superfamily PLN03014
14,261,250 14,262,500 14,263,750
- —_— —_— —_— _— |
C Manes. 15G167500.1
— — _— —_ EEEE———
Manes. 15G167500.7 =
I | PRy Ry
Manes. 15G167500.8 I
f—— — —_— —_ e
Manes. 15G167500.9
-4 — T ——
Manes. 15G167500.10
ey Pl - = s e
Manes. 15G167500.11
s UTR X SEF ——— WAHF  PLN03014 Carbonic anhydrase superfamily

A: MeCA FEHFHIFHIE; B: MeCA HFHFIHFHIE; C: KR MeCa JEH A T LIE
A: Sequence characteristics of MeCA gene; B: Sequence characteristics of MeCA protein; C: The alternative
splicing of MeCA gene in cassava.

B 1 MeCA ERFFMEBHFFIFI

Fig. 1 Sequence characteristics of MeCA gene and protein

212 K¥EMeCAEGRALKER  BALYET 4T
7R, MeCA EHM /T84 36 373.83 Da, #it
GHLTH 7.04, 1F . TUHRFREEM SIS R 35; A
RoERECN 52.05, KT 40, R TFAREERA;
NR¥ ZECh 87.61, /NF 1005 RAKMFIMEN
—0.105, /NF 0, JETHKMEA; ZEARAEE
PELs s, JofET MK, viBEAR & B AR i
B WA E AT 2 /R MeCA ] fig % {37 78
BRIk,

2.1.3 KZE MeCA & & /55| 4 fEAn Bt L 5 H7
7t Phytozome A /T4 H R AtaCA1-8,
AtBCA1-6. AtyCA1-2 ) ID 5, H FRHEATF
5, @it MEGA 11 At g . 45 R Wos,
MeCA Fl AtBCA1-6 &b FR—A4r32, 5 AtBCAL
() 2 ) IR P dse e (1 2A0) ol 8 HE e & B
HAHIEA 73.13% M AHUME (B 2B ) . i MEME
AT R MeCA Fl AtBCAL &4 524 MR 1
motif( & 2C ), #EM H T B8 v] BB AH L . 7F Phytozome
AREHGRIE PR 22 4 c4 FEH, Hod o ME
BN o R, 2 RN y WK, MeCA K iF
BEE] o F1y WHEER 11 MEHZ—, R MeCA
J& TORR I B W5

2.2 MeCA ERFEHIThEES #

221 MeCA ARWGELSEFHEI SN @T
7E it PCR 73 Mt MeCA FERTEARE SC124 ZHE Y

BESRIEME, S5R B8 MeCA RNTETh e h YR
TG, TARAIZET A, R A4t
ETEME TR (K3A) , X5 CABE5LE
YA HEI — 2,

222 MeCA AR RREAEe e mAEKX i
JE B PCR Kl MeCA JE R AN [R] 36 i mi 7, 2%
R, MeCA FERAEA R SCHT ] ) SC124 0t
A TiHEL (F3B) . MeCA HNTEARIE
AbEE 0.5~3 h it b iR ARk, ARBE 12 h iS50
AL (] 3C) o LRZE R ULE MeCA FEH AT L
Wel LG . ARIRALER, PR SRR R AR A
223 MeCA #ARMAEW T ¥ MeCA
55 GFP il & WA W) 22 35 2R AL AR S5 B I
A2, FEmdkRi Rt L TIAES . AT
WS, K15 8 Mkt R EHK R (OEI~8)
PR IR 8 AL BLI bR R0 SC8 T 1 1Y RNA,
JF% 5% cDNA YEMBLR, DL GFP W% R E5 1)
1T PCR Y M4, 45 B8, OE1~6 REHUIEME R
1 250 bp MHEA %417, 5 BHAr R Be 213 bp MW &,
WP 25 R 5 HbrIP 514, {5 OE7~8 FIXtHH SC8
Ky HnH (K 4) , &Y OE1~6 ¥ k%
MeCA FEH AR B R .

224 MeCA EG Wi iz  FEMLEE 1 4
T MeCA BRI AR R, BUHM 7 S KA it
RTEDOE BB T TSR, S5 R ABLEIOt
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MeCA
A 86 B MeCA MSTASINGGCLTSLSPSQSSLRRPTLRPSVSARLNTPSSSS TPALTRNE
AtBCAL MSTAPLSGFFLTSLSPSQSSLQKLSLRTSSTVACLPPASSSSSSSSSSSSRSVPTLIRNE
99 AtBCAl Kook s ok Fokkokkkokkkk s s kK k) L Rkkk sk kkkkk
ABCA2 MeCA PVFAAPAPTINPTWREENGKNSVEEATEALKKLLNEKGEL KPTAAAKVEQITAELQSGSS
100 AtBCA1 PVFAAPAPTIAPYWSEENGTEAYDEATEALKKLL TEKEELKTVAAAKVEQTTAALQTGTS
FRRRRRRRRE K K KRRk 1 ks KKK Kk K
AtBCA3
MeCA GS~IPFNP IERNKEGF THFKKEKYDKNFGL Y TEL SKGQSPRFIVFACSDSRVCP SHVLDF
100 100 AtBCAL SDKKAFDPVETIKQGF TKFRKEKYETHP ALYGEL AKGQSPRYVFACSDSRVCPSHVLDF
AtBCA4 LETE K sk okok koo s Kok Rk Kok Rk 3ok kKKK KKK R kK
AtBCAS MeCA QPGEAFVVRNVANMVPPYDQVKYAGIGSAVEYAVLHLKVENTVVIGHSACGGIKGLITFP
AtBCAL QPGDAFVVRNIANMVPPFDKVKYGGVGAATEY AVLHLKVENTVV IGHSACGGTKGLUSFP
99 B ——
AtBCA6
MeCA FDGNKSTDFIEDWVSIGLP AKAKVL AERGGADLPELCTHCEKEAVVSLGNLLTYPFVRD
AtYCA1 AtBCAL LDGNNSTDFIEDWVKICLPAKSKVISELGDSAFEDQCGRCEREAVNVSLANLLTYPFVRE
’_ SRR KRR K kK sk s sk ks sk kK kR oRkkRRRkk 3
100
AtYCA2 MeCA GLVKKTLALKGGYYDFVTGSFELWGLEFGLSPPLSVEDVATILHVEL
AtBCA1 GLVEGTLALKGGYYDFVKGAFELWGLERGL SETSSVKDVATILHVEL
AtaCAl FAkk ok X
AtaCA3 C
100 Name p-value  Motif locations
AtaCA4

MeCA
AtBCAl

88 AtaCA6

AtaCA2

14le235 —  HEEE [TTEEEEN T Daaaw §
942¢-235 —HEEE 2 [T NS e

AtaCAS “ =]
6. ] DVATILHW

Motif Symbol Motif Consensus

AtaCA7 1 BN KGQSPRFMVFACSDSRVCPSHVLDFQPGEAFVVRNIANMVPPFDKVKY
E EYAVLELKVENIVVIGHSACGGIKGLMSFPFDGNKSTDFIEDWVKICLP
I CGRCEREAVNVSLGNLLTYPFVREGLVKGTLALKGGYYDFVKGAFELWG
IRNEPVFAAPAPI INPYWREEMGKEAYEEATE

o) FDPIERIKZGFIKFKKEKYEKNPGLY

AtaCA8

A: MeCA FIHRIF CA HIRE I REIR ; B: MeCA Fl AtBCAL E FFFI L4 ; C: MeCA Fll AtBCAL ZE [ motif 43H7 .
A: Phylogenetic evolution of MeCA and CA proteins in 4. thaliana; B: Sequence comparisons of MeCA and
AtBCAL proteins; C: Motif analysis of MeCA and AtBCAT1 proteins.

B2 MeCA MIETF CA RIkE EH &M BEHH
Fig. 2 Bioinformatics analysis of MeCA and CA proteins in 4. thaliana

g 12000 A o 12 B o 401 C

i g 10000 . 2 0 . . 2 "

K5 6000 RS 06 RS 20

< > =2 O > o

Eg 4000 : Eg 2 03 _% 2

0 M) ~
xR 4t shagnt 30 120 CK 05

HA gz linya| gz liny ]
Tissue Treatment time/min Treatment time/h

*FRoRZEFEFE (P<0.05),

PR ZEFNEFE (P<0.01),

* indicates significant difference (P<0.05), ** indicates extremely significant difference (P<0.01).
B3 AKE MeCA HEHHL K7 IR IAFI XA B Bivid i w4 =X

Fig. 3 Tissue expression specificity of MeCA and expression patterns under different treatments

bp M SC8 OE1 OE2 OE3 OE4 OE5 OE6 OE7 OE8

2000 >
750 >
100 >

M: DL2000 DNA marker.
4 KREHERKZRKN PCR &N
Fig. 4 PCR detection of cassava transgenic plants

2Rk A LA POt e eEmE (B 5) , 3
I MeCA i H FEAEM AT RIE, 5 R H
SRR

225 MeCA TRZMRER AT At RESLE
¥ PREURIARICHY 2 MR R CA-OE4

CA-OE6 Il SC8 JLd i, HUS 2~5 filt /-, M
HgEgm, g5 R, dRBENEERER
MHaER A, MR B HAMSRSEYEERT
KRIEALHY SC8 ¥R Z& WT, CA-OE4 1 CA-OE6
MR RZ R EEES (B 6) , Bl
MeCA # KGR~ & 1 I .
23 MeCA EFEmBEHREBI MeH1.2 =4
BiE
Y2H SixfaAtmas R, TR R
Y2Hgold KR @b IR gk F K T S A
T = 0 e | O A S 1 Ol O 4
BEPRER PO kg SRR i IR R, BRI AL A PR
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B 5 MeCA ZHEARE I LHAEE L
Fig. 5 Subcellular localization of MeCA protein in cassava
f, 20 OWT [DOE4 MHOE6 3 itip
&n * *
ws ([, & 3.1 MeCA E R JIHFERN KL 1H1E
genrrr e KB MeCA 5 1 FUECHE 5 Hh 19 JF AU AE7E 1 4
s s HHRINER, H CA FIRNEIRE .
& 47 ’—"’—% TXHY CA FIRE A NRER M 5D, A
g 0 B S R Z I IT CA KB

MR a HERED BHEE

*RIRZEFRBFE (P<0.05), **FREFWMEH (P<0.01),
ns FRERANDE,

* indicates significant difference (P<0.05), ** indicates extremely
significant difference (P<0.01), ns indicates no
significant difference.

B 6 MeCARERMFLMAEHIHERSE
Fig. 6 Chlorophyll content of MeCA transgenic and
wild-type cassava leaves

X R BRLAN , MeH1.2+MeCA Hhik bk 1E % AR K,
FFABHEXS IB4H ( pGADT7-T/pGBKT7-53 ) —#¢
FEVRIN X-a-gal AYIGFRIE DAREE, i BIPEXT IR AL
( pPGADT7-T/pGBKT7-Lam ) RREAEK (K 7)),
ARG R E MeH1.2 il MeCA W] fEA77E 8 H
HAE,

10° 107 107

pGADT7-T/pGBKT7-53

pGADT7/pGBKT7-lam

pGADT7-MeCA/pGBKT7-MeH1.2

SD/-Leu/-Trp

MeCA EHME RGN, KB MeCA HH S
ARG IT AtBCAL FEL K R, HEFH X
RIRH AR R 71.13%, I H & A 52 4R
f) motif, MeCA A 6 M A[E BRI AR B YIN7 &5, 4F
B CA B SR e 5 28 e A DL I 4 20
PE— 5T & B MeCA 2 AL Tk, —
A B3 h SR D AT (e e B in L Bk
&, R E R A, X AT EEE T4
PRI A KA B E b Ja ek e e K
. MeCA MW ANMIEN S5 AtBCAT HIFM, —
KDL, CA FRE A M40 E 7 R B2 AL,
TERIEI T, AtBCAL I AtBCAS E L T -4k,
AtBCA2 , AtBCA3  AtBCA4 SEN TG T, AtBCA6
SEALTERAR T, AtyCAL SELLARK, AtyCA2 JE

10 107 102 10®* 10° 107 102 103

SD/-Leu/-Trp/-His/-Ade SD/-Leu/-Trp/-His/-Ade+X-o-gal

B 7 Y2HWIE MeCA 5 MeH1.2 ZEHEIMEMEXR
Fig. 7 Relationship between MeCA and MeH1.2 proteins was verified by Y2H
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B FLiRt, o FERE A TR R A
1) 7 51 235 4 RS 40 B 52 7 156 B MeCA B H LB T
Tk PR I I B V.23 0 o
3.2 MeCA ERFEHEAINEE

d7 AR AT AR 1 1%~2% 1 CA R 2 58
ERAN, S 2AE R, GFRIFRLR
N pH T ToHUERisH . B sk . K HTH
BV 2, AR S AR B a s RRAR S,
KRB MeCA FEHNAEM FrrpE Rk, X5HERE
LT rtakiR, FIES 566 EH N TIRerE —2.
TERURG ST, AtpCAL JEAEN i 44 ik e i i
By CA FEH, H RNA ¥ reads % 2 [F] A 2%
FIENL APCAS BT 50 fi5, Tk P HIbRZE MR
S AtBCAS (1 13 £, 3 BA AL BRI T i o
MeCA R FRE, RAIE NS TARE
R MeCA JERYFRIK, VLB MeCA X35 1 F1
RIEA AR A, c4 FHS 54, k&
YilbiE , a0 CA KPR 7 %) 7R 7 e S R ik
P b R 32 2RI P0Y; DUERIN AR Cc4 LN, B
RETE R G e R R AR R, RG] CA 3 n
TR SR B S AR SR ST cal AT cas WG
PR RN SRR AR TR, atBeal RAR
PRE M CA BG83 TR H AtBeal 3£IH
BN AR B 1 FRak XU RS T A R B AN K
ARG IF Beal/Bea2/Bead =75 K B A I g A= Bk
B, RERREC/N . B PE2E DL AR K R N R S e A
{8 AtBcal . AtBCA2, AtpCA4 Ke[H Bpoph [nlfE = 2%
AR5 FE R T R BBV, X Ui = %
ARFRIGRAJEH 3 4 Bea LR R
ABCAL . AtBCA2 . AtpCA4 H:PH A {E HEAE Y 1F
WOREMINEE, 3 ANEEGAAENEEICA, i
Fih MeCA FE MG SE R B 7 2 3 & it
B, X UL MeCA FEH T REFRIMTE R E b &
FEINRE; 2RI OsCA FEHE i T AR AE
R BT ERY . MeCA 5 3L P 1E W 85 i A
Bt — 2 T .
3.3 MeCA ERB{EAHIE

CA S35 I W aa 2544 1 6 A oA R R T i, 7
TR A AR E Oy A AR R AT
LR IBL 3 ik MeCA % 3L R B bk Rt
4R a, HEEER b AIBAHSESELER
F RN, XU 358 MeCA HEIA
B PRt G . X SFEME R iR IR EoK
() BCA3 . BCAY FEIN, 5L A R i 2R 30 Hh I

SRy FM—FCH ) TR ApCA6 HEERE
[F2BAR 51N 1A al i s B A Y LT A6 b T T =1
AtPCAG B AR PR o et | o ek 0 A I v A
KB, MeCA FIHE 5 A1BCA6 —FE, B LA #E A K
MM E Y PstE. 6 CA WIEHPLEE, H
RIS IR £, AR 2k CA FIFFEA CA
A SA 25E 16, CA S ATER £t R
B H B A A AL E P ok ZmCA4 it 5
ZmPIP2;6 AHEAEH], 7EWMTT CO, 7 514 T ik
YR XBVE ] . MeCA F1 MeH1.2 1] LIEIR S
A, B ENTAEN AR, 7E5Prh S
VEIR TG Bt — 5T .

A2 MeCA 51 ITHY AtBCA WZK K& T [F
— AN, 5 OAtBCAT AE 0 AR AL A F)
73.13%, FH-HA A E R motif, Hit, HiETF
IR BTG B W IR . MeCA P FRik BRI GE
M, HUCOR AT, Y AR R
IRTEE A A E T F 2 TR RE, KR
FRRIHNE S T RE M Frh MeCA JERFRIE, A
WEFERIH T i ik MeCA FE [ A G R A 2
FJEEH] MeCA F N T gk, HIFHKR
R rp A I A 2 i 3 TR IR 2B A g
45 R MeCA 5 MeH1.2 & A HAE K, MeCA
& DR o) 07 G RO IR M AR B, AT B I B e
YEKSHE S MeH1.2 HALAE, & 5Pt
8B R R A ST 4 R B Tk — A T
FESEA RS B D RE FIHLEE
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