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Functional Characterization of the Key Cold Resistance Gene MeCAD2
in cassava
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Abstract: Cassava (Manihot esculenta Crantz), a vital tropical food crop, exhibits significant sensitivity to low temper-
ature, which severely restricts its cultivation range. Lignin is a key stress-resistant component in cell walls, playing a
crucial role in plant adaptation to low temperature stress. However, the function of cinnamyl alcohol dehydrogenase
(CAD), a pivotal enzyme in lignin biosynthesis, during low-temperature stress responses remains unclear. This study
analyzed physiological phenotypes, CAD enzyme activity and lignin accumulation in cassava under low temperature
stress. CAD enzyme activity was significantly increased by 66.7% and lignin content was also increased by 14.8% at the
low temperature of 10 C. Transcriptome profiling identified MeCAD2 as the key gene responsive to low temperature
stress. Heterologous expression of MeECAD2 confirmed that its encoded MeCAD2 protein possessed CAD enzymatic
activity. Virus-induced gene silencing (VIGS) of MeCAD?2 in cassava resulted in a 18.9% reduction in CAD enzyme
activity and a 12.3%-22.4% decrease in lignin content. Furthermore, under low temperature stress, MeCAD2-silenced
plants exhibited exacerbated leaf damage, a 172.5% increase in malondialdehyde (MDA) accumulation, and intensified
reactive oxygen species (ROS) staining. The results indicate that MeCAD2 enhances cassava low-temperature tolerance
by regulating lignin deposition. This study elucidated the critical role of MeCAD2 in cassava’s response to
low-temperature stress, providing a novel candidate gene for molecular breeding.
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AZ ( Manihot esculenta Crantz ) 1~ & 211
PO EIEY, ekl 8 [C AN ry B HMEk
PRI R, KRR AR B0 R 7 o ) 24 A e
P R IR HE b X0 T R T BT R,
10~15 C AR B ] S BOR Z ot oL &R T
. TGRSR (ROS) B R A i, w45
WA A =) 3 AN H IR AR 1 7 °C IIRIR
TARFE 4 h, ZEHSERAL RN R ED S BB S A oK RN
FEENL, RIR AT HOR R 2L & R AT
TR T, 1 SR A HAR A A A,
ORI AR 42 BOE Ry 1 A, BEARIAR 1Y
TNTTVERE, 5 e A R 0 KBRS

TEM S S, 40 R B 1 iR AL A R
JIE 2 FR A0 M o2 VA B TR P R
= ( cinnamyl alcohol dehydrogenase, CAD ) &
KB G GRA T 0 ST, 1k R R S R
PIRERE . BB CAD IR PEZ KR5S i, I
T R TR SR A AR ED) 12 23k 1bCAD1
HuR T H S P2 R it 2R AR R RN A IR YR T
SO RIS R, EjNAC3 il JE 45 EjCAD %%
TS SR S A BRAL! Y, P ep I IR e 5
CAD JH PR 9 A TR AT RA i, k2 i 20 it ¥
LGOI, R AR e sk . 2
B PE R LA ", (AR E T CAD HFFK
R DI RE oAb B AR AR e AV FE v A B

CAD 5 [R5 1 19 A8) o S %o 386 355 i 17 A7 7 48
KESF IKREEFEA DA 12 4 CAD [FIFER,
H:¥p OsCAD2. OsCAD3. OsCADG6 fil OsCADSA
2 5P AR Y e iR s s St
B 51 CAD BRI RN TEAR TR AW &
BRI E S0 g3 K GSCAD Bk
S o PR A B R R T N R AR R R
A AT L, AR [E A CAD 3 R ] i3 1 B 25 45
SRR A S SR E A, SR, AREHE
PRIZH 5 Y 16 1> CAD e 51 'Y, Hikik
B 5 ReRRAT D o i SR A B R
Rl 361 TT E S A 538 43 CAD JE R &k,
{37 BILTH B A PRALN, iR AR5 36 o

BT ERT R, AR REL TR .
(1) fRIE e 2 A ot % CAD G5 AR
ARBERME? (2) K CAD R FEH &AL
FEAR IR M N OGRS BT 7 (3) R CAD HERH 1Y
DI H R & 5 I 55 R BHUIEME Y Ik, AR AR
AT TARIRAL I R RS A FEER A | CAD BT

PR R AL, 456 R F R TSI %k oG
HEEEIEN MeCAD2, il id iRk . RiEiH
FIEHYTER (VIGS ) Kbtk R A A m H I 6E
AHIFFE B YK 1) B MeCAD2 7E A 2 % iR Wi 7 v 1)
BAER, NIRRT R AT 1P FENL LR AL
i, RS T BRI .

1 #MRERE

1.1 ##

111 AR AR RS S
HE 199 (NZ199), K H " P R M B A ik
AR B A B ZE B, T 28 °C . GG IE] EE Ry
14 : 10 M MRESESR, K 5 A TIRRAL 3
%, VIGS %5 ; HEliHH (Nicotiana benthamiana )
TOLIREEFRAR 25 "CHEFR, DLMEMITE] L 14 ¢ 10,
112 W EEAR KB E DHSe & BL21
(DE3) 284001, RFFIE GV3101 (pSoup)
BAZASYNN, ¥ A AT AR TR (L) Kh
A RAF] ., IR pTRVL, pTRV2 H ALK =
1547 ; #%/A& pCAMBIA2300-eGFP, pGEX-4T-1 H
H E R B s A S R B OFSTTBN .

1.1.3 &R A 2xTag PCR Master Mix .
ClonExpress® 1l One Step Cloning Kit, FastPure
Universal Plant Total RNA Isolation Kit ¥ 3 5
SRR R AT BRZ 7] 5 PerfectStart™ Green
qPCR SuperMix . TransScript® One-Step gDNA
Removal and cDNA Synthesis SuperMix ¥4l H bt
NGV ARAIRA T ; DNA 2l i)
& BRI/ R S W B VLR BN 20 AR R
T A RA T ARBR G SR & Ak
I U ( cinnamyl alcoholdehydrogenase, CAD )
PRSI R & L A e H BB IR BE e 4B ( GST
PRLALRR ). FIRER . A N EF&ER . FE-F
B A 2R AERHE A RA A

1.2 A&

121 RARKME  WAREENA SRR
MeCAD2 ( Manes. 13G102200) ) cDNA J¥41,
FIHFEL S CE Design ( http://www.vazyme.
com ) WitHICL E B+ 1) ORF HE TL4% w5 |
) (1), KA RNA SN cDNA, HH:
YR, DIRES1E51%) pGEX-4T-1-CAD2F/R
Fl pCAMBIA2300-CAD2F/R #i4T PCR 4475 5]
BN B DLBR 1N U B BamH i 1)
pGEX- 1 4T-1 4k . LAFRHIME N VIEE Sam T i)
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£1 3l pCAMBIA2300-eGFP 44, 4 H 195 BoFn s
Tab. 1 Primers 7 e A 3 VR P O 8% v e e b2, WAL T K AT

B4R B (5-37)

Primer name

Primer sequence (5'-3")

pGEX-4T-1-CAD2F

pGEX-4T-1-CAD2R

pCAMBIA2300-CAD2F

pCAMBIA2300-CAD2R

pTRV2CAD2F

pTRV2CAD2R

qMeCADIF
qMeCADIR
qMeCAD2F
qMeCAD2R
qMeCAD3F
qMeCAD3R
qMeCADA4F
qMeCAD4R
qMeCADSF
qMeCADSR
qMeCADG6F
qMeCAD6R
qMeCAD7F
qMeCAD7R
qMeCADSF
qMeCADYF
qMeCAD9R
qMeCADI10F
qMeCADI10R
qMeCADI11F
qMeCADI11R
qMeCADI12F
qMeCADI12R
qMeCADI13F
qMeCADI13R
qMeCAD14F
qMeCAD14R
qMeCADI16F
qMeCAD16R
qMeEF1aF
qMeEF1aR

gatctggttecgegtggatcc ATGGTAGCCAA
ATTGCCAGAAG

acccgggaattccggggatcc ATGTCAATAAC
AAATCGGTATCTAACATC

ggagaggacagggtacccgggATGGTAGCCA
AATTGCCAGAAG

cgactctagaggatccecgggGCTGCTGCATT
GGATTGTATTG

agaaggcctecatggggatccGATAATTGCAC
AAACAATCTTGAAAA

cgtgagctcggtaccggatccCATCAAGAGGC
ATGTTGTCTGG

TTGTAATGATAGGGAAGAAG
ACAGTAATTCCAGCACATA
GCTGATGTTAGATACCGAT
CTCATAATAATAGACTGCAAA
GTATTGGAGGAATGAAAGAG
CAAATCGGTATCTAACATCA
ACAGAGTTTCCAAAGAGCA
AAGGGAGAAAGATGACCAGAT
TCAGTCCTCTTCATCGTTT
AAATCCCACAGTACAAAACC
CAGAGGTCGGGAGCAAAGT
AGAGTAGCCGCCGTAAGTG
TCAACATTTTCTGCTTTCA
GATGGGATGCTCTTCTTCT
GCAGGGATTGTGGGTTTAG
TACTGTTAAGGCCCGAAGC
GCAGCCCATCCAAATGACT
GTAGAGGTTGTCCCGATTG
CGATTTTATTATAGTAGGCT
GAAGCTCCTTATCCCAGTT
CTAAGATTCAAGGCAAACAA
CAACCACGCAACCAACCAC
GAGCTGCCCAGCCAGAAAC
ACCGCTTCTTAGTCTGCTC
ATCCTATGTTGCTTCCTCC
CTTGATGCTACTGCTCCTC
TAGCCTCCTGCTTCTTGTT
GATGGGATGTCACCAGAAC
CTCCTCTTAGCCCACTCTT
TGAACCACCCTGGTCAGATTGGAA
AACTTGGGCTCCTTCTCAAGCTCT

I NGFEAE

Note: The lowercase letters represent an overlapping sequence

of linearized vector.

LR EZ .

W DHSa, $2FUKG25E T A TR ( LF) B
A BRI

122 ZH#XZE PCR T MeCOMTs J¥4
B PO E B PCR 5140 % 1), LA MeEF1a
YER NS HEA, 2% f& PCR {X( ABI 7000 )
PEATRI o )2 WAk 22 5 PCR [ v 25142 R Perfect-
Start'™ Green qPCR SuperMix i{#| & . - PEEM
BIEE 3 W, RA 22 8 B AR B4
Xk E

1.2.3 VIGS #/h#E s Rz K8 KE VIGS
K2 % ZENG %75, FIH SGN VIGS
( https://vigs.solgenomics.net/ 415 11 MeCAD2
1) VIGS X B, Mish Biits|®, Dbk 1.2.1
v 1) BRSO R AR AR PCR 9714 VIGS F B, 200
FPEIEE , SRtk pTRV2 %42, #1k
% DHS5o B2 4. $BUTR G # A4 TAY T
i) B A RA R P IE S, K d 4
RikEAL %] GV3101 (pSoup ) EZAUNE . 458k
B pTRV1, pTRV2 Fl pTRV2-CAD2 & #4L4HT
T GV3101 19550 B T 85 97 56 h B 5 35 9%
24 h, BOUWEERK, IMAERW: 1 mol/L MES
( Mk Z B ). 1 mol/L MgCl,. 200 mmol/L AS
( CBET &/ ), FEEKRIFFEEE ODgo A 0.6,
¥ pTRV2-CAD2 il pTRV2 435115 pTRV1 255
A, 28 CEBE 4h, B MOHAH B E LY
HE 3B, BEEEENM A, A2 mL JoEkE
SRR BT R T R M . LAY
H kL pTRV2 5 pTRV1 BYIR G152 YL g I %t
M (CK), & A Bkl pTRV2-CAD2 5 pTRVI MR
Bl Ed . RY 14 d 5, a5l CK
RIS 2H AR B 4 RNA I 5% 0 cDNA
NINERSE SSF SN

124 KEMKBIG)E ARHSRFRE  EI Me-
CAD2 5 A T 8k s T i) 135 41 KR 5  ( pTRV2-
CAD2) FHBRAMEX BAZEH (CK), [FEF 10 TR
BALEE S d, ZRICE RZEEEVBEARAR AT A
BLiE =y A1 breRm it o SE L (=P 7 R ivalll ) i SER OB N )
JEAREMRAMN A ARBR &, RN A
( CAD B . TN - ( MDA ) 2 FlIfi 2 R ( Pro )
i, B OO ENOEE . B IR 3 IRE
2. NBT [ DAB {0 2% FAN %05, 4
WIFREL 25 mg NBT #l DAB 5431 /# T 50 mL
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12 2% #p ik % Wk ( phosphate buffered saline, PBS)
pH 7.4, EEULEACE G CK AL 4 A Z
R, TSR AE NBT F1 DAB (i, ot
WAL 95% LB KB, £ BEE T
R IEL

125 @AeZFaRkkSai SHERMITHE
Wi, A T4 M MeCAD2 1Y 465 551 -4
AN pGEX-4T-1 . ¥ FE 41 ki 7% A BL21( DE3)
2SI, TEHCERE T LB 5550 37 CHigR
FEHK ODgoo N 0.4~0.6, TIALHLE R 0.5 mmol/L
) 2N 5 -D-TACEZLBE T (IPTG ), 16 CHige
12h, BSR4 MBS GST FR2s 4 & A1l
SDS-PAGE HL UK KM AT % 1: , SRJ5 1 GST br%
aifb Mg Ak A EA .

25°C

%46 &
2 #R59MH
21 RBFESKERNERESE (CAD)FEAN
ABRAKRRERE

R T RRATTR MBS S CAD &%
TEAE 0 B A TR M o A v R VR T, ARG o
Mr TR AL B T ACE WL AR kB R
CAD i I AR &a (K1), Z5RExR, 5
25 CHHEL, 15 CAbPEARZ N IEH 284k, 10 °C
bR BN I R AR e RS (E 1A) B
B &L E M ( DAB) FIA S UM (NBT)
et (B 1B), BEERIR N a R W mE,
Yt B WOMER, UBH I R a2 A RE B A IR
] B, IR TRLA B 25 4 v TS CAD i 1
AKFEZEERE (B 1C, 8 1D), $HHELE 10 ‘Chb

15°C 10°C

B o . :

o ™ T BT

o _ *
C '%o 1000 ”
5800 F
g% o
a 3 400 - [+
S
g 200 +
a
0
6 25 15
1RLE Temperature/’C

*

40 -
D o~ ns ‘
o0 —
g 00 =
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41 2
@ &é 20 +
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3
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¥RLEE Temperature/’C

A: REFRM; B: A0t NBT Fl DAB Yefi; C: AREM A HY CAD F§TE ;
D: KEMHFHARE &, *RAREFEH (P<0.05); “FREFWEE (P<0.01); ns RNTRFES.
A: Phenotypes of cassava; B: NBT and DAB staining of cassava leaves; C: CAD enzyme activity of cassava leaves; D: Lignin content of
cassava leaves. * indicates significant difference (P<0.05); ** indicates extremely significant difference (P<0.01); ns indicates no significant
difference.

Bl RENAEEKZERE. CADBENRARESENIIT

Fig. 1 Impact of low temperature stress on cassava growth and development phenotype, CAD
enzyme activity and lignin content
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PR CAD BE{E 71 R U E & 85 0l #2157 66.7%H1
14.8%. FHULHED, K2 CAD A] G i 7 75 AR
R AW A S SRR a1

B FE ], AR 58 X AR AR M E T CAD Kk
A R I T (K 2), Hpds 12 4>
LR A R A A 2235, MeCAD3, MeCAD7,

22 KE MeCADs EEZKKEREBMETHE  MeCAD8, MeCAD13 Fikw il ik, L&, 5
RIESH CK #il, MeCAD9, MeCAD10, MeCAD12,
AR BIEACEM A T JH#E CAD BgiG 7y MeCAD14, MeCAD15, MeCAD16 i3k i 7E (%
MeCADI  4us MeCAD2 MeCAD4
25 e 6r [ .. 20 ok
§ 20l g g ns
22 2 7 g 15+ .
iH % iz 4 T i 7
KB 15 ) & T X 8 g
® 8 T KD ®E 10 ™ T
Eg 107 Z2 | Le
®E %5 %5 o5t
o 05 © O]
m I :
0 0 - 0
0 12 36 0 12 36 0 12
ffjE] Time/h B[] Time/h BfjE] Time/h
MeCADS - MeCAD6 MeCAD9 .
3 - o+ 15 ¢ s 15¢
S T oo g *kkk g ns
WL ot N 8 10 | w4 10 T -
qe EV T g 1L0F ) (b
i _ ﬁ g X B
= 0 -}}% o
2E 1 = ZE 05| &2 05t
. & &
0 Z/ - 0 0
0 12 36 0 12 36 0 12 36
fifE] Time/h fifE] Time/h ifE] Time/h
MeCADI0 MeCADI1 MeCADI2 g
20 . 4r 2571 ns
s £ g 20
3 15F ** 2 3+ w 2Ur
=l ] =1 Il
S v 5 5k
W®E 10f T Ko a2t RE
aghs 1 =2 T2 10p =
EE o5} 3 1t EE
: - 7 - 20
0 0 1 0
0 12 36 0 12 36 0 12
At 8] Time/h fisf /&) Time/h fist[E] Time/h
MeCADI4 MeCADI5 MeCADI6
20 ns 15 ¢ ns 15¢ s
5 ns g i g =
g Ol S 10t T 8 0] ==
A & i de +* e + %
WS 10r T ®E WS i
“— o = o = 0
Rz 4 + =8 05 =E 05F
ES o5 ' s
& & &
0 0 0
0 12 36 0 12 0 12 36
fif[E] Time/h fis[E] Time/h i [6] Time/h
*FOREFEE (P<0.05); **FREFREE (P<0.01); ***FREFKEE (P<0.001); ns FRLEEER,

* indicates significant difference (P<0.05); ** indicates extremely significant difference (P<0.01);

**% indicates extremely

significant difference (P<0.001); ns indicates no significant difference.
B2 MeCADsEREZRKERE (6C) MMETHRIEZE
Fig. 2 Expression levels of MeCADs gene family under low temperature (6 ‘C) stress
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IR AL PR OGP B 42 5, MeCAD2, MeCADS ,
MeCAD11 H: R 7E R IR AL FE R 12~36 h P Kk #;
g ETF (K 2), Hid MeCAD2 3t [K 2 ik B 7R IR
WRBERZER 36 h Tt 4 £%, k£ MeCAD2 1
S L A
2.3 MeCAD2 WIE#% 3R i K B & 7 #h
T HfiE MeCAD2 JE K T, 1 etE K

FFHE H 5 MeCAD2 A, FHEAM GST i
SR H AR & ( R = RAEYHEAR B A AR
N 4ifk, SDS-PAGE Hi ik s 41k 5 1
GST-MeCAD2 fill & 5 114 60~70 kDa ) 5. — 257

(B 3A), 5HUHK/N—3 i BCA ¥ 4l
fbJ5 GST-MeCAD2 H k&, f#ifH CAD itk
MR &AM CAD BTGP, 45 R R Atk
GST-MeCAD2 #EHHEA CAD ffiEYE (& 3B ),

5
QC;?
A & & B
¥ S
T 300
ot E %k
70 kDa — = T
60kDa — Eg 200
~— 23
» 9:% 100
— ©
—— g
a
S ol B8
S v
& »
R
&
S

A: GST-MeCAD2 fli 5% 1) SDS-PAGE [&; B: GST &M
5 GST-MeCAD2 H 4 & 1/ CAD BEF
RN ZEF M E (P<0.01 ),

A: SDS-PAGE image of GST-MeCAD2 recombinant protein;
B: CAD enzyme activity of GST protein and GST-MeCAD2

recombinant protein. ** indicates extremely significant
difference (P<0.01).

3 GST-MeCAD2 IEHM REEEST

Fig. 3 Purification and enzyme activity detection
of GST-MeCAD?2 protein

2.4 Bk MeCAD2 F{EARZE R CAD EgiEHES
KREEE

FIH VIGS BRI A S MeCAD2 3K A,
=R AR E T DIRE, M 144d )5,
X A BT I 0 i AT 6 R Rk i A
PhVE S pTRV2 % #AH BR1E 8 CK, 49
PTRV2-MeCAD2 i T, .T».Ts 3 Mk % H' MeCAD2
A BT 70%L B (I 4A), IEBEER DT

s, WE CK 5 MeCAD2 2[R ITERAEFE p
CAD FiG M, 45 3 78 MeCAD2 JTERAH FR ) CAD
FEEPE . CK FRIE T 18.9% (& 4B )., 5t [a]R,
XA R GEMMESRE R, 5 CKME, T,
To. T3 3 MRRMATRR & & mlFEK T 15.0%.
12.3%M1 22.4% ( & 4C ). 4553%H, MeCAD2 %
PRI TT R AN A R AR CAD s P | [m) it S 30k
BRI A R AZ R, e 2 R AT R B AR i R
FHLEIKF,
25 MeCAD2 NEMARRERELTARER
=i

F T A AR MeCAD2 FEK Fik il
s AR E BTrE, ABH50K MeCAD2
DUBME AR 5 CK AT a4 38 10 CAEFE 5 d
J&, MeCAD2 ULERFEAR I R i ™, i
RS R R & D E R W, MeCAD2
DB R 9T R & b CK 32 T 172.5%, fifi
HIR G T 98.4%, HU CK fil MeCAD2 Vi
FRARTRI RO 2647 NBT 1 DAB 44{%,, MeCAD2
DUBRAE R I A s R G, B MeCAD2
DUBRAE R RS2 B T8 7, 25 RERIITTER Me-
CAD2 J& A Sy ALK IR AE TR (&1 5 ),

3 iTig

ARG Z2 55 1] B A RE R I S 3 [ MeCAD2
A2 o7 AR TR 38 A S BEVE T, R BT R IR
REN TR AR SR TORHEE , o AR i
R T B Fh B T B IR,

ARG SR B R R CAD M F K
BT RES SRR M RO, (A= DR, AHT
5838 i B ) Bl A R TS S B, B A2 AR
BEFEF L MeCAD2, HE B A 5K
HHE T CAD BTG 1 RO R & 20 B 7=
EEVIE, K TR R IR sh A R AR YA R
SR OCHE R T, R R IR R, AW
UFSE MeCAD2 [ H 4 CAD iGtE, AMHAEA
R A GE AR H EALT RE SR A A A SRl S
TSR, FIA VIGS BARRE S HUTE MeCAD2,
FEEAR CAD SIS 1 N ORI R AR I
A IR RE AR IR G R A SRR
MeCAD2 J& 8 A BRI T A5 K A Al 19 ¢
SRILIN, FLRRE A E ]SSR STFERE T .

KIREAE A AN MRE B 4y, HyUR ] 365 20
NRBENLGRIE , AERFIGIR T A0 g se aa k2022
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A — B * C 30_ %k
1.5 = 300 -~ ﬁ j
o 12t £ ’ = o |
19) 2 o0
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0 © 0
CK T, T, Ty CK T T, T, CK T, T, T,

*FoRESWE (P<0.05); **FRERMEHE (P<0.01),
* indicates significant difference (P<0.05); ** indicates extremely significant difference (P<0.01).
4 MeCAD2 Wy BR E K M EEMRAIAT 8 CAD BRI ARESE
Fig. 4 Gene silencing efficiency of MeCAD2 and CAD enzyme activity and lignin content of silenced plants

CK PpTRV2-MeCAD2
A T, T, T,
B
C
D
= -~ - ~ 40
E %D F ‘%0 G E 500 H -
= ; 2 400 & 30
i £ e RE_ i §
3 g w4 300 Qs
b3 4 5 Q lon g 20
= ~ & . Q
< 8 (SRS g 200 i 2
2§ KB 282 100 Bg 10
=8 Et 32 X
S 2 o 5 O
: : :
AbFEF A] AL 3R] A3 ] AbFE [A]
Treatment time/d Treatment time/d Treatment time/d Treatment time/d

A, B: HFRAIEM; C. D: Mk DAB FINBT Jeft; E. F. G, H: HFRM A MDA &, EMR S & . CAD BiG I AR £
FRA, *FREFEE (P<0.05); H*FREFWEE (P<0.01); **+FREFHEE (P<0.001); ns FRTLEEER,
A, B: Phenotype of plants; C, D: DAB and NBT staining of plant leaves; E, F, G, H: Changes in MDA content, Pro content, CAD enzyme

activity and lignin content in the leaves of plants. * indicates significant difference (P<0.05); ** indicates extremely significant difference
(P<0.01); *** indicates extremely significant difference (P<0.001); ns indicates no significant difference.

B 5 {REME (10°C ) 3 MeCAD2 EF i Bh#k R KRN0
Fig. 5 Impact of low temperature (10 “C) stress on MeCAD2 gene silencing lines

ABFFEUESS, RIR M BEA RO MeCAD2 ik 10 AR R 2 B 3 5 7™ H ) JIR AR 2o S 1 Rl 1 4R
IR T CAD B 1, B 2E A B R AE AR E Y (ROS) Kk, mATFHEMRZEIRIIIL, X—45
BUR, DU MeCAD2 JG AR A WMUZ B, IR RSHRY. HEh CAD A FHARTRH R
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R P IEME /M M i HE — 2, KB CAD A
i 3 5T AR BT 97 5 e DA DR R AR A7, A
LRSS I SER TR 1

{EAS R A, (IR A T 2R £ MeCAD2
DUBRAR R S0 BB, T B S W4 Ry A1 22 440 i
BEGR AR ME S B R Y. i, AR FE
A AR T Al A RS A R, W R
SR f LKA s RIAE SR AR (BAK 86 ) it
5 i PV AR AT I K B, b Al Ak
K, GBI X R AR B AEPURIR )y I e
KRIFRVIS Z 4 T FENLHI P RAVEH . AEARIR
M T, MeCAD2 DB FE R i A ( Oz F1 Hy0, )
(R 2R B R, R B TR AT B 3 1 B
BrRERR S ROS F8k, M Al R 5
[FF, Hi4E L (40 SOD. APX) FPEZeikgRA]
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