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Cloning and transcription profiling of two basic leucine
zipper genes, MebZIP7 and MebZIP9, in cassava
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Abstract To investigate the function of basic leucine zipper (bZIP) in cassava root development and starch
biosynthesis, two members in bZIP family, MebZIP7 and MebZIP9 were cloned and used for a serious of expression
analysis in cultivars and wild sub-species under different conditions. Phylogenetic tree analysis ascribed the two
members into A subfamily of bZIP family, belonged to abscisic acid response element binding factor (ABF). Sub-cell
location confirmed that they appeared inside the nuclear of cell, partly identified their transcription factor feature. Q-
PCR screening revealed that the expressions of MebZIP7 and MebZIP9 were significantly higher in storage root and
functional leave of the cultivar than those in wild ancestor W14. And both of them were quickly induced by ABA, with
10.7- and 6. 3-fold expression in storage root, equally 4.5-fold in leave of cultivar than wild W14 and reached to the
peak after one hour and reduced to the initial level after 24 h. Furthermore, their transcriptional activity in timely
developing stages under field condition in 3 cultivars and wild W14 were evaluated. It was shown that the MebZIP9
was not only in storage root but also in leaves remarkable high expressed in those 3 cultivars than in the wild W14. But

the expression level of MebZIP7 was not significant different except there were higher expressions in storage root of 90

http: // zgnydxxb. ijournals. cn
DOI:10. 11841/j. issn. 1007-4333. 2019. 02. 04

W e H . 2018-04-20

HpIH .

IR

NSFC-CG Bt 5 Hk 4 “ AR 4 SR 24 X HR37 5 70 T R AL B B (31261140363) 5 [H G A 7 L F5 AR K R i Fib
2% R H (CARS-11-HNww8) 3 i [ 6 X 8 & 75 Q8 & 51 (2016 E02014)

W L AF 5 AR, E-mail : hymeng92@163. com

TR WFIE 5L, E NS AR AL T AEST . E-mail: wangwenquan@itbb. org. cn



LR

TFLLE . AW MebZIPT F1 MebZIP9 $E [ ) 35 e B Hoht 0 1 ) 29

and 150 d of cultivars. This study indicated that the MebZIPs were involved in ABA signal transduction, which was

related to starch accumulation in cassava.

Keywords cassava (Manihot esculenta Crantz) ; basic leucine zipper; gene different expression; starch accumulation

KB (Manihot esculenta Crantz) f2J§ T H 5§ &
LA A D N S B N A
(Euphorbiaceae) KE J§ (Manihot P, Mill. ) Z4E 4
EE/ BRIV R SRERE PSRN Y
Y, B e R Tz TR A M o R R
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SETEPERG SR IR PR e A B — AN R
Az BRAC I R 2 32 BN TR W 9 D9 ke B
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HAEHT BETOE SnRK2 8 F I ABF #ER AL .
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X HAFFEARGE AR B D o ARWFFE R X bZIP A R
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TR RN ) A S 1 A 0 Rk 5% ot b b ) B o 0
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TG e PR B AR KUS0,SC8 , Arg7 FlEF AR I
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3 A BB A A BRAR A B B TP AR . KUS0 Al
W14 I T ARE R FLP AN fF, SC8 J& o B A &
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BEvE o PR AR i p 0 0 Bk M L AR R S 90 (R
AR D 180 CHAR N AU A1 210 d (AR B #40D)
73 0 R AR K S RE T 20

R E W 45 d, KR — 19 SC8 41 1 W 47
ABA Ab3R, FAEEFEH P A 1.0 mL 100 pmol/L
) ABA FE I ) BT 5 T R LR . 2 il ik
FE1.6.12 A1 24 b LIRS 1 Fr FOHAR S 2210
TR 3 CHEE A 1AM IORZ ABA A3, 3 4>
HE RS FERAR A P 3R, —80 CLRIFTFI
1.2 10 4> MebZIP EFEMTHER ER KX EERIL
a3

e 5 W B ¥E E Chttp://planttfdb. cbi.
pku. edu. ecn/) PR F] 104 PARZER bZIP ¥ F H
T BB ARSI E OO AR E R AR Pk R
BRI AERMB RPN REEILE =2 1
MebZIP J: N, 9] & ik 3 10 4> MebZIP R H (8
Do F0) 280 e 2 1) 10 4> MebZ 1P JEP MR 45 5
1D S KK A %4 N MebZIP1~MebZIP10,

BUAR 25 4% 155 B KUS0, Arg7, SC8 F1 B 4 7l
W14 [y A ke o fig it ) J 52 s i PCR(qPCR)
KL 10 4> MebZ 1P LEA [ fil b 1A 5] 20 2130 07 Y
2 % # ik, A Primer- BLAST C(https://www.
nchi. nlm. nih. gov/tools/primer-blast/) % i & &
S A 5| ) 1 5 S 1 aPCR 514 8 51 WL 3R 2,
{fi | A2 Manes. 02G137500 fEh NS H MY . H
Mx3000P QPCR X, X # % & ¥ 2 " 1
PowerUp™ SYBR™ Green Master Mix i 7| #F /7
4. qPCRF2)¥: 95 CHIAZME 2 min, 95 CA %
15 5,60 ‘CiRk 1 min, 72 “CHEH 20 5,40 PG, 7
2k 95 °C 1 min,55 C 30 5,95 C 30 s, 3 H
2 AN I A BT R
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Table 1 The transcription and ratio of ten MebZIP in the cultivated species KU50 and wild-type W14
FEH KU50 HefR W14 B KU50/W14 HetR W14/KU50 HeAR
Genes 1D KU50 root W14 root KU50/W14 root W14/KU50 root
Manes. 02G061900 44,45 3.94 11. 29 0.09
Manes. 05G026700 67.18 6.18 10. 86 0.09
Manes. 10G080700 84.63 9.47 8. 94 0.11
Manes. 01G249900 44.53 18. 26 2.44 0.41
Manes. 05G174500 66. 30 29.55 2.24 0. 45
Manes. 16G137300 109. 01 48.90 2.23 0. 45
Manes. 09G000300 84.49 41.38 2.04 0.49
Manes. 18G037900 35.19 19. 23 1. 83 0.55
Manes. S095900 47. 82 224.13 0.21 4. 69
Manes. 04G074300 99. 96 644. 68 0.16 6.45
TE: RPKM, AR PARG [ reads & A HAFEE 1000 GAEA PR reads %o
Note: RPKM, reads per kilobase per million mapped reads, which represents per million reads contain reads of one
thousand base length of a gene.
&2 104 MebZIP EE LB EENHATASIWEFT
Table 2 Primer sequences of ten MebZIP genes for qPCR
M 1D BN g5 (57-3") TSI (53D
Gene 1D Gene Forword primer sequence Reverse primer sequence
Manes. 01G249900  MebZIP1 GCATGAGCACAGCATTGGAG TTGATTGTTTCCTCCTCTCCCG
Manes. 02G061900  MebZI1P2 TCAGTCTACAGTCATCCTGCCT AGGTGTTTCTGCTTCCGCAT
Manes. 04G074300  MebZIP3  ATCTCGGATGAGAAAACAGAAGCAT CAATCTGTGGCTAAGCTCGCT
Manes. 05G026700  MebZI1P4 CACTGGGGAGAAGAATGCGA GTTGTGGAATGCTAGTTACACCTG
Manes. 05G174500  MebZI1P5 ACGTGGTAGCCTCCTCTACA AAATTAGCTCCTCCAGTACCACC
Manes. 09G000300  MebZI1P6 ATGGTGGGTCGGGTGTATCT GTCGGCATTCTCTGACCTCC
Manes. 10G080700  MebZIP7 GTGCAAGGATTGGAGGGTCT TGTCCTCTACCAAGAAATGACAAGA
Manes. 16G137300  MebZIP8 CTCAAAACATCAGCCCCAAGC TTGCTCTGCTCACAAGGACC
Manes. 18G037900  MebZI1P9 AGCATGGTAGCCTCTTCTGGT CATCTCCCCTAAAGTCTGCTGC
Manes. S095900 MebZI1P1 CAGCTTCACAACTCTGGCTCT GGGTGGTGATATTGATGCTCGT
N2
Manes. 02G061900 Reference AATGCGCTCCTACAACAAGC SATCATCCGTAGCAGCCTCT
1.3 #E¥ 5 RNA REUK H 4% cDNA B & A EI’J?;E:!:EX RNA Jit i b e J5 3 2o Bt s i 5 Je v, ik A
{§i i RNA plant Plus Reagent 547 5. RNA £ MEE I E M, A Prime Script™

BORH T KRR AL HD A A, 17K ZE B RNA RT reagent Kit with gDNA Eraser )z 5 5% i #| &
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W TR AW CRE) A Rl & R EE cDNALJIF IR
WA Actin 5 ¥ 55 — 4% cDNA., RNA {7 T
—80 C ,cDNA {4 F—20 °C,
1.4 10 MAKRZE MebZIP 5 127 M #1E 7+ AtbZIP
SEE FF 5 Lb XS
1R 5 7 B4 B Chttp://planttfdb. cbi.
pku. edu. en/) H 38 K I B IF bZIP R A, 15 5] 127
A bZIP, FEMFEIT A 0Z1P B H B 5L R Y
B 5K B 1 10 A~ bZ1P 3 N 1 4 35 18 9] 48
CLUSTAL W #4575 X, Z )5 MEGA 5.0
M R g ik A W, HE e R R @ ONJ
(Neighbor-Joining) %, 34 1 000 X Bootstrap 4t
TR
1.5 MebZIP7 1 MebZIP9 % [E i) 5= [& & MebZIP-
GFP # {kHy193E
WA 38 3 IR 20 50405 % (hittps: // phytozome. jgi.

doe. gov) 18 & H I K )7 51 (A 10 4~ MebZIP
VEHE 2 4 MebZIP) 31 F] Primer-BLAST #3145 5
PP 51, 51 F I B MebZIPT L3514 (5
TGTTCATGGTTGTTAGGAATTGGT 3 1 F
sl ¥ (5" TCCTTGCACCACACAAATGG 3');
MebZIP9 & i 51 ¥ (5" AAGAAACTGAACA-
GGAACGTCTG 3") Ml F i 51 4 (5" CTTCCCTT-
CCACTGCTATACCT 3", K% 5492 5 Y
Primer STARMax DNA Polymerase, A KU50 #t
e cDNA Sy #E17 H H 1%, PCR ##)7:98 C
WA 5 5,98 CAZ8 4 10 5,55 CiB k 5 5,72 CHE
{15 5,30 MEH )G 72 CHEAR 5 s, F§ MEGAS. 0
HEATIU T )5 e 5 X

MebZIP 3 4E A pCAMBIA1302 # {4, i
A1 UL 3R 3, b WO 4 1 3 2R AR W B W 5%
MebZIP-GFP (1) fl 45 85 240 M e A7

* 3 9 MebZIP-GFP H kTS|
Table 3 Primer sequences for constructing MebZIP-GFP plasmid

E#EI4-3"

Forward sequence

TEsI#(5'-3")

Reverse sequence

FH 1D HH

Genes 1D Gene
Manes. 10G080700 MebZIP7
Manes. 18G037900 MebZ1P9

ggatccATGCTAATTCTTTGCTCC

ggatcc ATGGGGACTAATATCAACT

gtcgacCCAAGGGCCTG

gtcgacCCATGGACCGG

/NG FEERIR I A

Note: Lowercase letters indicate enzyme cutting sites.

2 #RE5H5Hm

2.1 7KRZE MebZIPs EARZERIEMMFALARNGER
TR RIEIEL
PG E T IR M & R MebZIP1 ~ MebZIP10

TERES AP KUS0 JuAR rp (9 A0 X 2638 & ) i T8 4=
W W14, 35 & W 78 1. 4 ~185. 0 fF, H
MebZIP9 & {5 » MebZIP1 F ik, MebZIP7 35 3] 2. 3
f, 6 A~ B R0 MebZIP2., MebZIP3, MebZIP4
MebZI1P7 MebZIP8 F1 MebZIP9 3 ik 2= 51k 3| i &
F 25 K (B 1)) o 1T 7E D RE I H  MebZIPA
MebZIP9 Fil MebZIP10 7E % 55 i B (0 A1 XF 26 3k & 7
TFHFAET A2 EC>2 (- 1(b)), 5 & MebZIP9Y
FEHARFI T R it ) A X 22 38 0 Ak 5% A ) W
THFAE R A B 39~185, R B HAR T by A R AR
e R B it R AR R A AR MebZIP ﬁlu SRV SN
HAEDREM A D BUE T

2.2 ZE%4HHE KA MebZIPT F1 MebZIP9 5 ABA
ESERMEX

MW F 7 P8 JE (http://planttfdb. cbi.
pku. edu. en/) R B JF bZIP 127 4>, 10 4
MebZIP 5 ArbZIP 1 25 H i 7 5 A4 2 3 1k .
bZIP ¥ 5 K+ 58 1 S L X0 73 Sy 10 AN L 4390
A.B.C.D,E.F. G, H, 1 fl S W j%., i KX 2
MebZIP5 .MebZIP7 I MebZIPY J& T bZIP 5% % (1)
A % , MebZIP2 . MebZIP3 FI MebZIP10 J& F S il
W . MebZIP1 F1 MebZIP4 J& F G W %, MebZIP8
J&F C Wik, MebZIP6 J& T B Wik (& 2), A Wik
e ABA {5 5 5 b i 8 SR L C R nT fig W 4%
T3 I AE LR T IR FL L 3R 36, G IR fE DGR 5
B SRR UGS AR R AE T S WOR TE BERE(E 5

DA e g 38 R AE . R R RIEW
MebZIP7 F1 MebZIP9 J& T A W%, d T ABF 2%,
J& ABA {553
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2.3 MebZIP7 1 MebZIP9 7E i FHBIZ A

WO I B A B BOBE T OULEE DAPT 3L 6 )5 1 v
3% B 4 i, MebZIP7-GFP #l MebZIP9-GFP 3
K EE B E T A0 A% A A R RE A i BT N
To &0, 5 6 . i X B 5 CaMV35s: . GFP 78 %

(a)

MR WA GFP 20 4 (K 3) . itk
Al LW @ MebZIP7 Fil MebZIP9 ¥ H A5 40 it #%
FEPLFFAE . bZIP & — AN Ky 5 5k I F K L %
I IEW RS X 2 S0 e T 7 52 H 7 ) fig
E=]

16.00 .
-] KU50
14.00 | .
i . M scs
]
12.00 | 2 B Arg7
g H B M4
. g 10.00 | ¢ I E E
X g, 2 ) H
v ! - 1 .
; t 8.00 n i E |=| T c
E 1] -] ¥ 3 I I
FE 600} i i : . 3 i
= B H 8 H 5 8 g
4.00 H H 8 H 5 : 5
00 - H H 2 H # N[ #
H H HEN H = HE H A
2.00 } Ha a. HI H =: l,' H ',: #
i Hs H il H HN HLHe [ ]
. HE HIER HEN F N HE; HE: E
0.00 L1 ‘: ] H H] | [} =‘ [ H ) [
N R R I AR SRR LB
& @ @ @@ @@ &
J: A Gene
(b) 5.00
asol ¢ [ KU50
- @ scs
4.00 < B Arg7
. 350 § R W14
«j £ 300 : bh
Re 2% \ 1 e
£Z 20 N ii iy gl
TE X N B =N A
= J e I N« 1H
150 N [H N HEY el
N | . N B A
1.00 WY = = N 2 ol=
q =l = N FaH 1 |
050 - H. B N BB : Y H=H A
| ] | | | ] n L] np
.00 LHIE N HE 1 HEN . HE gl
AR L SR I SRR B R U
%\z\‘(\) %\a‘(\) $\1\:\) %\a‘\(\) %\z\:\) %\a‘\(\) &Q\:\) %\Q\‘(\) \\Q\‘(\) %\(\)\
FLA Gene

KU50,SC8 Fil Arg7 &k B AR 2 ;W14 JE B4 A%,
KU50,SC8 and Arg?7 are cultivated cassava. W14 is wild cassava.
[F] A HE TR JER [l /N B 2 Bk 3R il il () 32 36 22 57 3 (P<C0. 05)

Different letters above the column indicate significant differences in expression

between the two varieties of cassava.

E 1

10 A~ MebZIP EHEFIEMBFERBR (a) 5HF (D) FHREER
Fig. 1 Tissue-specific expression of ten MebZIP genes in root (a) and

leaves (b) of cultivated and wild species
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Constructing phylogenetic tree of ten MebZIPs

MebZIP7

MebZIP9
ALY Bright field

7296 Fluorescence

YLk DAPI

ity Merge

(5, GFP RGO JOUE B OB L R 4 BB T R 4 @920 i (. DAPT 3¢
W BOE IR R T R a8, R 20 pm
Green,GFP are green fluorescent proteins, which emit green fluorescence under

laser confocal microscopy; Blue,DAPI dye staining and emits blue {luorescence under
laser confocal microscopy. Bar: 20 pm

& 3 MebZIP7 0 MebZIP9 7£ ¥ 2 3% T L 40 M € fiz
Fig.3 MebZIP7 and MebZIP9 locate in the nucleus of onion surface cell
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2.4 MebZIP7 F1 MebZIP9 Z 5ME ABA 55 i
Rix

ABA Qb FEARZE S 1 h, MebZIPT7 %58 5015 5 3%
IR ELARRE 2 38 a3k 3] W o ab Pof AR v 600 608 A X
FIR 4y BRI 10,7 1 4.5 A% s MebZIPT [y
AR RT3 35 5k i A 3L ERF [V 9 184 o T 32 8 B 1K, 24 b B
53K —3 (B 4), MebZIP9 [F k8 ABA i
S B E L1 b AR R R R 2 3K o S B (R 2 ) IR

30T @)
4.0

£ 30}
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| 1.0 - % E
0.0 : : : : ,
CKL 1L 6L 12L 241,
#1#l Material

S e Ak
Relative expression

6.3 5 7EM At A XS FRIK FETE 6 h gk B B . g2
XFIRAY 4.5 4% MebZIP9 11 ABA AbFT #Y A XS 2
BT R R, 24 bR P A A X 3Rk AR T )
UK CELS) o RS E s R 2P T 5 AARAER
RE FAFAARKZE 5 158K T LA 4 21 K AR A
Hh MebZIP7 Fl MebZ1P9 52 5| 5 ABA {5515
SR AL UL 2 4 bZIP R B S S 5 ABA
fF9&kit.

12-(}))
10
g
=f 8r
H &
KE 6
® £
EE 41
=
2_
NE=1 B B,
CKR IR 6R 12R 24R
#El Material

IL A IR0 iR ABA 4038 1 hy 6L F 6R: il A, HUR ABA 408 6 hy 121 F 12R: M J  HUAR ABA 403 12 h; 24

I 24R M F L He Al ABA AR BE 24 h, FA.

1L and 1R, leaf and root are treated by ABA for 1 h; 6. and 6R, leaf and root are treated by ABA for 6 h; 121 and
12R.leaf and root are treated by ABA for 12 h; 241 and 24R, leaf and root are treated by ABA for 24 h. The same

BE 4 MebZIPT % ABA SR F (a) FARIR (b) I RIE S

below.

Fig. 4
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CKL 1L 6L 12L 241,
#EL Material

The expression profiles of MebZIP7 induced by ABA in leaf (a) and storage root (b)

Relative expression
o
T

4_
o I
CKR IR 6R 12R 24R
##} Material

B 5 MebZIP9 ZF ABA - SFEM i (a) FARR (b) PR IZ 4R

Fig. 5

2.5 MebZIP) ERIEARERHNHERFES TEFER

X5 — A S MebZIPT A8 3% 15 i FoFn 35 A=
BRI R & B EYR Kot i 3 Rk Rk 2= F
AR W X ). WAESRMR L F 90 d, 180 d M
KU50.,SC8 #l Arg7 Wik &+ W4, ifE 210 d
HF 25 SABE R ik B, 90 d B W14 () £k 5 T
JUAS R B il A A B () 050 3% 36 o 22 S AN B 3 (A
6) . MebZIP9 TEARHs 15 B Az Y ) B AR Aot Jy vp 3£

Expression profiles of MebZIP9 induced by ABA in leaf (a) and storage root (b)

B g e AR R IEE ., ERF AT W14 B A
KA HAR AN R o AR X 338 i ARG 1M E AN [R]
AT A [ R I U AR AT e R
B A PR R Rk 28, R R R
R TS 85 i 0 e A 3, A KUS0 BRARJE B
SR X 2 0 i e 7 BROMR IS DR U AR B AR S 1Y
AR B K AR [ e {5 R AIR(ELAR 22 2 475 5 78 SC8
BRARTE DA AR AR 2 0 1) 2 3 i AR AT 5 S BRAR
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PR L4 % 7E Arg? BURIE R HIAR XS 205 5w
e BARTE B0 A0SR B 3. 6 4% (I 7). Bk Ab

10 (a)

MebZIPT H, MebZIP9 {EHAR AN B % & A [a) B 31
BARL R EE S,

e B90d B 180d @210d
st
£
ol
® 3 c
= b
2 I a
W14 nf KU50 i SC8 Arg7 0f
W14 leaf KUS50 leaf SC8 leaf Arg7 leaf
#EL Material
16 B (l,))
b B 9d B8 180d @210d
12 |
£
=i 0f
S ‘
= £
ES k= 6r c
kY
o< 4t b
5k a
0 B RRRR
W14 B KU50 Bt SC8 HeAd
W14 Root KU50 Root SC8 Root Arg7 Root

##l Material

[ AR /NG B R ik 1 2 5 8 35 (P<C0. 05) RIG UM B Rk R B EE, TH.

The marked in the figure refers to the significance of difference in expression quantity between

each group of materials. The same below.

6 MebZIPT EARERBFERFEBM F (a) FIRR (D) PP ERKRIE

Fig. 6

R i . 4
3.1 REbZIP RRERBPERBRIE, TS

HEMPRBERREX

MebZ I P9 L F5 55 AR 5 M v i) 5 S50 1 W 3%
i TEF AT, MebZTP9 7 [A]— A 55 [7] B 151 AR i i
R B RGBT MebZIPT

MebZIPT FEF% 15 Fp P AR TE 591 (90 d) Al B4R
R R (180 d) B A v iy A X 35 35 1t 4B S 35 M v T
Hf A 7Y, MebZTP9 77 F% 35 Fh 8 A~ Az I HUR b 19 41
Xof eIk i AR W W T B AR AL, RN g2 MebZI1PY
£ W14 B LA FRIE, BRIBEAREER S # D
EE TR AR ORI A R P ED N

Spatio-temporal expression profiles of MebZIP7 in leaf (a) and root (b) of four cassava varieties

28% ~32%  BF A W14 JEM & = & 3% ~5%.,
ZE B R HEM MebZIP7 Fl MebZIP9 W] §E 2 5 K
HUARVER B . BUA WS K B bZIP AT LA Y
B3 A B B, KRG C W R OsbZIP58 3L
KB HEOWMEHEZES 6 DIk G B &R
(OsAGPL3, Wx, OsSSIla, SBE1, OsBEIIb Fi
ISA2) WA 3 X 45 6 0 I F B AT k16 v 2
IKFEATRL P Ve A A B B N, oK T
WHEW) ZmbZIP91 0] 5 F K JE ¥y A B AH ¢ 3 B
31 ACTCAT JUE45 4 . 3 1M I8 35 K 38 B Al
KIEF M F BT HE I HED MebZIP ] RE 4T A
YR VE M G R O 3 TR B 2R 3k BTE A S Y
.
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Fig. 7 Spatio-temporal expression profiles of MebZIP9 in leaf (a) and root (b) of four cassava varieties

3.2 AKZE bZIP X RZIME ABA i FRiL

e T BE ) ABA i 7K A AT WL 2R 0 UE R 5 I
JE DRI 22 35 R UE B B B 1Y) T T 5 BIORE R ST 55 R
BEEARE'S S I35 vk B ABA RE 1 55 7K A OFF R E 3K 30
SuSy 1 3 . BUEE IF M A R I R R 1
(BAMD 1 o JEM T 3(AMY3) % ABA 593335,
S5 BAMI i 36 42 @ iF R UE B i AR
MebZIP7 Fl MebZ1P9 5% ABA i § %1k , J5 [ ] fig
S — )i MebZIP7 . MebZIP9 & ABF(ABRE) .,
ABF J& ABA {553l j# o i i 52, ABA 45 &
PYL 538 T SnRK2 & (A 3 i fl PP2C #)AH B 1
F LB SnRK2 25 H G ABF @i 1L, 1
ABF (MebZIP7 Fl MebZ1P9) %3 14 Jin . M i
TN, ABA {55 MI I H A £k . I — A&
SCHRFRIE M DZIP Wi i 25 Al A 1 oA A 0
— RAVHCBUAMIE ABA Jilpae (g AL L me B ABA ) AH
56 3[R B SO PR o L R 5 3 S Bh A A

MebZIP &% 5t 7Ry b by . 25 B e AL B R
W MbZIP 36 5t ABA 7 S B R 5 TR &
A A B 0 2 3 T2 2 5 SR A

B Ab 5 T A L TR
AW 58 48 145 2 3 ] Manes. 02G061900 , HifE A
BRI A M W aE A B S Y 2GR K AR AR AR E
i H e # AR AR 2 Actin F2 K Manes. 12G150500
K 1. 3 f% . {# F§ Manes. 02G061900 ff Py £ 3K, f
TXF Pk AR A L sk N 1 AT 0 At . MebZIPT H
MebZIP9 fERIE AR E M PR RZOKF B E® T
PR H%Z ABA R Rk, NIE S0 M MebZIP
FE V50 ABA 5 5 % A H AR VE & iR 2 PR
FHER A ROAE % .
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