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WE: TR MaASRI HE TR Y0 W 5 W0 B2 P8 SR, 0 T i — 20 MaASRI B2 AR RS IT
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HAT R0 B T 22 I . BRI MaASRT 2R IR I R 5 IR R SRR A B YW R R SEFE
A5 2R AR LA R AR T 2 A2 RN BT T 966 B PCR MIRIE, 455 RWI7E T 2 Mt &0
T, MaASRI 4% AGH i3 35 AACS6 Fl ALACOT TR K AR T HIB IFR N 245 A UK . MaASRI 1Y%E AT
DL ab E R 20 ROV N R ERF 2RI R AR B . LA LS5 SR A MRHT MaASRI FEPIAE 19 i 5 X
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The regulation mechanism of MaASRI gene for improving the drought re-
sistance of Arabidopsis by ethylene pathway

ZHANG Li-li', XU Bi-yu', LIU Ju-hua', JIA Cai-hong', ZHANG Jian-bin', JIN Zhi-qiang"’

(1.Institute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural Sciences/Key Laboratory of Biology and Genetic Resources of
Tropical Crops, Ministry of Agriculture, Haikou 571101, China; 2.Haikou Experimental Station, Chinese Academy of Tropical Agricultural Sciences/Hain-
an Provincial Key Laboratory for Genetics and Breeding of Banana, Haikou 570102, China)

Abstract: The MaASRI gene of banana plays an important role in plant response to stress. In order to further study
the molecular mechanism of drought resistance for MaASRI gene in Arabidopsis thaliana, DNA microarray was used to
screen the differentially expressed genes under natural and drought stress treatment in wild-type Arabidopsis thaliana and
transgenic lines. It was found that MaASR1 could increase drought resistance in Arabidopsis thaliana and had a close rela-

tionship with ethylene signaling pathway. The genes related to ethylene pathway in the DNA microarray were verified by flu-

orescence quantitative PCR. The results showed that

B #5 H H#1:2017-10-06 MaASRI could improve the ethylene synthesis level in vivo

BETIR 4 TR LI (HNGDpz201502) 5 4 I8 A 7 i o 85 by raising the expression level of ACS6 and ACO1 in Arabi-
BEZFAHHE KL (20162X08012005-007 ) 5 BAL 4l
P A AR R H B LT CARS-31)

YEZ BT SR (1984-) , 20, IR IEMN, L, By BRAIFSE 51, 3% ) B ]
IS4 T 3 A5 22 BFGE, ( Tel ) 0898-66894828 ; ( E- transgenic plants by positively regulating the ethylene re-

sponse and increasing the gene expression of ERF. The a-

dopsis under the treatment of drought stress. The transfer of

MaASRI could confer drought resistance to Arabidopsis

mail ) zhanglili@ itbb.org.cn
EBiEE . 453, (E-mail) jinzhigiang@ itbb.org.cn bove results lay the foundation for the analysis of the mo-
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lecular mechanism of MaASRI gene as a transcription factor to improve plant drought resistance through ethylene pathway.

Key words :

MR AR A Y i, T 5, W i il B, 9898
&JE, o Eh e ER ERY KA, TR
e (A a0 B AT AT HL A PR BE R 2R 7™
FRY A KRR, B AR A A 7 AR
REN , FEMIILER , WBLVER (ABA) | LU (ET) /K4
PR (SA) FISEFTIR (JA) WA A KL B AT Z 8
SEMR EAT TR A A A R A 3 ) A
R0 ASTRI A A T 8 R A T3 28 e it
Mem ol B PR A S Rl ok S | R i

ZARAERIS HWIIE A AT RSP AL R
SOIER A LS HRIL AR E 2Rk E
CIRRE T ERF RE A Y LK EE L
FEHE 0 X AR A 4 Wy 38 PR 5 R R B R
R AR MR 5T R Bk F O A Y 20 R
A JERF3 38 2ok I8 75 48 Ak Jpih 3 1 25 oF 1
FERLD RS T 5 Eh AN E T2 S JERFI
H JERF3 FE P78 5% 3 R K R v i i i Rk 2 51k
— RANAEBRSY T 19 AE 10, DT 38 i K A x5
SEAC A T2 3 R 6 R A A 3 R K
i ST STV TR R s N Eoed SISk LR i
THERFIB BT R4 B BTE  BFgT 45 SR R 0
Tt SIERFS AE 3G I+ %t A= 4y A A A8 W i 61 7 o 5%
PP A S AN SIERFS JERAEF b
(18 3t e 3 K 2 446 9 3 A 0T SR R R 3 A it A2
FINT IR M R T BrERF4 78 3R IR )
1ot R AT LA R A0 g T T SRR R A 2
PIRGIT ERFO22 W] LI ik £ 05 343 428 18 15 14 440 e i
RARES R IT ERF1 38 53 454 A [ 9 m =
VEF TG 2F 15 e A= 40 1 360 7 2250 356 PR 1 8100
OsEF109 T L) I 25 42 & 7K R X 1 52 bl 3 49 i 52
PEPY ) OsERF3 W3 Fik 78 1T Xt M A= B i)
JAE 7R T SRR S A AR

AN —88 ERF 2 88 1 70 A% 4 e 107 3 Pf %
FEORMFEVER, L AN R T ALERF4 F1 ALERF7 A
L SN B TR P ABA BB ALERF7
FEPLRE I o B o 3 3k AT LA A T 40 i R A
ABA (RS | R o AL I T oK ik
AtERF7 FERIRE ST i i 3Rk B = 9 ABA 5
S FE R A 2% 35 AT B AER T % 5 M A 1 i A2

MaASRI gene; DNA microarray; drought stress; ethylene; real-time fluorescence quantitative PCR

J3'8) . MERF4 5 AtERF7 & ¥R 46 11 5 B
181, & T LB AR A %ok s A A

MaASR1 f=MNFRERL S cDNA SCIE R4 1)
—A> ASR HEPH | AR S G 2 i 1 BT 45 SR R A 4K
FRETE T 52 038 55 F , MaASR 1 it PR AR 345 i
R R IE R RIE BT X U] MaASRT BEH 2
Z 5 ka7 s T 5 a0 i A R R Y, A T
RAWIFE MaASRI FE P76 B 45 T R e vh & 457 H
FIBCPERLE B MaASRI FED 5 AR AEYI IR IF
AR THIEH A A VRR L1472 L14 7552 %
PF A0 R T B A R R P ARk, JF HAE
EEILAVR R, MaASRT 3 [H ) 2838 B8R, T2k
ARk B PT80S 4 AR
REVLE] MaASRI R 5% A Rei 48 = S pg I I 1 57
PET R T 2B BESY MaASRI K2R 5 ARG T
Je B R BT R R 2 AL, 32 FH DNA U AR Sk
A0 B A TRV ADL R TR R MaASR1 J B 40 B 2 6 Ak
ATAA] b BRAN T2 e Ab B A F T A 25 RN A
REVE— AT i A MaASRI LT O @A He
PR TP E AR AL

1Bk

1.1 R

A BUPLRE I (Arabidopsis thaliana. Columbia e-
cotype ) J& M\ & [ 8 22 Mk M 7 K 24 $U R IF A= W 9 R
RO IESERY . % MaASRT 3[R A4 26 356 DR R 00 g iy
2R L14, J2& f A S 56 25 F AR ) 3R 08 A S
PRAT R Y 7 A B
1.2 FrHsI¥Y

ARG WL 1,
1.3 WA *E
1.3.1 B AR F= MaASRI 3 X R d 408 o9 F
FAr AE MS ARG IR LR R AR B4R T
WT Fl MaASRI F5EHIBE &R L14 9P+ ,4 CHMFT
AhBE 3 d (IR IR EE AR TR AL ) SR
JETECRRERFRAR TP SR . IRy 21~23 C, B HG
FERI LI 1% S (8] 43314 8 h Rl 16 h, JGHREE R
2 000 Ix, AHXHREE R 70% , 15 d J5 , bR 2~
4 Rt R A K IS SR I O B T A 2
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AEEFRNLAPELAR . I, AR5 766 RS 2 A0 TP B T
L0 S AR T AL FE . AEFREHE] 4350 0 h .2 h I
6 h,SRJ5 A IEURE 0.2 ¢, 8LEE T A BURE SR A A A4~
PRI B bR, B AP R R Z 5 T -70 C A4
172,

®1 KHRFAASY

Table 1 Primers used in this study

s P AEE SRS —3)
AtActin 295 CCAACAGAGAGAAGATGA
ATGTCTCTTACAATTTCCCG
AtACS6 387 AGACGGTTGCTTTCTGTTTA
CGATCTCCTCGATTACTTCC
AtERF11 254 GTCATGGCACCGACAGTTAA
CAGTGGGCGTTGATGTTGTA
AtERF6 347 TCTCCGTTGCCTACTACTGC
TAATGCCTCTTCTCCTCTGC
AtERF8 253 AAAATGGCTTTGACTGTTC
GTTTCCTAACGCCTCTGTA
AtERFS 295 TAGACTACGAGGATCGAAAGC
AACGGTCAACTGGGAATAAC
AtEBF?2 309 GCAAACTGTCTGGGCATCA
CAATGTGCGTCCGTGGC
AtERS2 234 GCCGCAGGCTTGGACTTAT
ATGGACCGCACAGGACACC
At5g61600 308 AAGCCAACACCTTCTCACA
CAAGCCAGATCCTACAACC
AtERF4 326 GGCTACTACTAACCAGACCCAC
TCGCTGAAGGCACAACTAA
AtACO1 378 GCAGATTGGGAAAGCAGT
GGATGGCGGTATAGGAAC
AtETR2 282 TAGATGGGCTGCTTGGAG
AACCGAAGGAGCAACGAC
AtERF13 373 CGTTCCTCCCGTTACCTCT
GCTTTCCCTCTTCTGCTCC
1.3.2 % A & fo MaASRI # A B L vt B %

RNA #932 B cDNA 694, TR0 h 2 h
A6 h BRI A1 R, FH QIAGEN plant RNA Kit 5
SRR BRI T I BN RNA, SRS A Fermentas 119 )2
AR G A R cDNA B95E 1 45%%, 25t & PCR

5 19 5% 41 L2 1, qRT-PCR X% 1524 Mx3000P
(Stratagene, USA ) , A RITT B ZEFE A AtActin (&
5 AK318637) MINSHE N, ZtE & PCR 2
JF 4 94 °C,30 $;94 °C 75,55 C (57 °C) 155,72 °C
20 5,40 PMER

1.3.3 &% % PCR & #EHH  Hdab 3R H
Excel 2010 #F5E 18, A DPS 3 A4 xF £ #1758
THHT , 22 5 8 MR B0 RAH ST

1.3.4  FGAGEXL B 9B Ao dr  BEEL MaASRI %
FERARZR (450 L14) FNEF A= RUURG 7F A AL RNA
ZACI R AE A FR S ml IR 2 RSB A 2 A8 38 0
R, PR i i R B A R R IR AR SRR A AR
YEARATT e A B 25 7F T 19 DNA G F, 5 44 4 14 vs
WT, =i 14 (R0 0 # T % R Fk R L4,
WT A0 b 1R B A RV RS 7 50 — A2 T
FAEFE 2 h 1Y MaASRI e BT I L14 55 B 4 Y
FRPE A AR Y vs W, H P Y 8T S0k
LEPE R IR RR R L4, W AR R T 2 Wi kb B R B
AR, 2 FPSAIAE R A A 3 LD R
2, JEXTIrAREIA DNA SR BIEs R i AEYE B
20 BT RN 22 5 R DR 7 2

2 R 550

2.1 RFEEHERERNEES W

FEARREW R 1 0 BE AR E R« Ratio=2 fR £ Kk
KT 2 R, Ratio< 0. 5 fREF L T K
T 2RI, 14 vs WT —3L753] 747 275
AL Herb R3] 559 A, R R ZE A 188 N5 Y vs W
— A 8] 653 A2 F AL, Hoh B 256 4, F
JEHER 397 A~

T 14 vs WT A5 F o 75 31 16 25 53 2 R 28 40 7 4t
R H] 61 MAKAY pathway , 59 K 30 A1 RERE Y
PRI, BEIR SR AR | W I i SO S A MR (5
SRR, A 9N ERIEFS 5MERG S
Sme(E2) K 8 M EFEN B, NEFE
R,

FEY vs Wtk A5 31 1) 22 53 3 P 400 Hr A 4%
F) 58 MNHHIEHY pathway , FE W NI YIM R G T
S OCAEA, M e Z AR, A A R A
W, EHE 20N EFRFASHBRETH TR
B(F£3), H s MEFERE E#, 15 H2ERHER
T,
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x2 14vs WT R HEREFRMBERESH
Table 2 The pathway analysis of differential genes in 14 vs WT

o R MR R R LR Tk e

RNA degradation

Arginine and proline metabolism
Phenylalanine metabolism

Pentose phosphate pathway

Fructose and mannose metabolism

Valine, leucine and isoleucine degradation
Ribosome biogenesis in eukaryotes
Aminoacyl-tRNA biosynthesis

Ribosome

Glycolysis/Gluconeogenesis

Endocytosis

Stilbenoid, diarylheptanoid and gingerol biosynthesis
Tyrosine metabolism

Starch and sucrose metabolism
Glycerophospholipid metabolism

Nitrogen metabolism

Natural killer cell mediated cytotoxicity
Pyruvate metabolism

Butanoate metabolism

Citrate cycle (TCA cycle)

Monoterpenoid biosynthesis

Photosynthesis

Photosynthesis - antenna proteins
Limonene and pinene degradation

Carbon fixation in photosynthetic organisms
Purine metabolism

Porphyrin and chlorophyll metabolism
Selenocompound metabolism

[V=J U NC YN O TR N Y AU G G GG G YO 0 S S T S S iy Gy N S N QN

Plant hormone signal transduction

0o
~
—

'—O'—'—‘—OON'—'NOO'—‘ONE'—‘ON'—'NOO'—‘OOOOO'—'—"—OOOLA)O'—'O'—‘NUJNOO

Biosynthesis of secondary metabolites
Alanine, aspartate and glutamate metabolism
Histidine metabolism

Phenylalanine, tyrosine and tryptophan biosynthesis
SNARE interactions in vesicular transport
DNA replication

Sesquiterpenoid and triterpenoid biosynthesis
alpha-Linolenic acid metabolism

Peroxisome

Non-homologous end-joining-

Cysteine and methionine metabolism
Galactose metabolism

Protein export

Biosynthesis of unsaturated fatty acids

_ Dm0 = NN N = W = — N

Valine, leucine and isoleucine biosynthesis
Plant-pathogen interaction

[\*]
(=]
— —

)
oo
v}
(=}

Metabolic pathways

Terpenoid backbone biosynthesis

Protein processing in endoplasmic reticulum
Phenylpropanoid biosynthesis

Proteasome

Base excision repair

Pyrimidine metabolism

Glyoxylate and dicarboxylate metabolism
Fatty acid elongation

Cyanoamino acid metabolism

Fatty acid metabolism

Ubiquinone and other terpenoid-quinone biosynthesis
Glutathione metabolism

Glucosinolate biosynthesis

Spliceosome

—_N = O = =N OO === A om0 == OOW—=O =0 —=WO =~ O Wm0 =0 = O = RDOON === =m0 = OO = N = -

[ S P SR SO (G N SRS N )
S OO~ O NONN—~=OOOoONNO —

RNA polymerase
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Table 3 The pathway analysis of differential genes in Y vs W

moB

i
a3t
&
B

b R PR A T R R A

Diterpenoid biosynthesis

Pentose and glucuronate interconversions
Arginine and proline metabolism
Brassinosteroid biosynthesis

Phenylalanine metabolism

Cutin, suberine and wax biosynthesis
Pentose phosphate pathway

Thiamine metabolism

Fructose and mannose metabolism

Carotenoid biosynthesis

Glycerolipid metabolism

Circadian rhythm-plant
Glycolysis/Gluconeogenesis

Tryptophan metabolism

Tropane, piperidine and pyridine alkaloid biosynthesis
Flavonoid biosynthesis

Amino sugar and nucleotide sugar metabolism
Endocytosis

Arachidonic acid metabolism

Stilbenoid, diarylheptanoid and gingerol biosynthesis
Tyrosine metabolism

Starch and sucrose metabolism

Riboflavin metabolism

Nitrogen metabolism

Monoterpenoid biosynthesis

N o= = NN NN =N = W W oo = W= =N = W= N = =
N = N O O N O NN~ N = = WONMF~O~ON—NO ~—

Photosynthesis

—_
[\S}
—_
(3]

Photosynthesis - antenna proteins

NS}
(=)

Limonene and pinene degradation

Ascorbate and aldarate metabolism

Carbon fixation in photosynthetic organisms

o —
W

Porphyrin and chlorophyll metabolism

[\*]
(=}
—_
W

Plant hormone signal transduction

[\]
o]
[\e]
(=}

Biosynthesis of secondary metabolites
Alanine, aspartate and glutamate metabolism
Phenylalanine, tyrosine and tryptophan biosynthesis
Glycine, serine and threonine metabolism
SNARE interactions in vesicular transport
Isoquinoline alkaloid biosynthesis
Phosphatidylinositol signaling system
Sesquiterpenoid and triterpenoid biosynthesis
Peroxisome

Cysteine and methionine metabolism
Biosynthesis of unsaturated fatty acids
Phagosome

O N OO N — OO0~ O~ 0N~ OONOOODO N ONODODODOO~,NDWFEFOFF==—0O0—~O0O

NN = N W= N = = N = N
N O = N = O N = = = =

Plant-pathogen interaction

n
)
—_
=~
0
53

Metabolic pathways

Terpenoid backbone biosynthesis

Protein processing in endoplasmic reticulum
Phenylpropanoid biosynthesis

Oxidative phosphorylation

Zeatin biosynthesis

w o o = O O

Fatty acid elongation

Cyanoamino acid metabolism

Inositol phosphate metabolism

Ubiquinone and other terpenoid-quinone biosynthesis
Taurine and hypotaurine metabolism

Glutathione metabolism

—_ R = W N R W= =N B
—_ W = W N RO = = = A

SO = O O O O

Spliceosome
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i I X IR T A AT VRN A R A B E T
( FEALFE Network 43 M7, Gene ontology 73 #1 DA K
Pathway 73H7) , & B MaASRI J PH 2 w5 i Wy i S e
YIS EESHSEEAEUINER, AR E
SR TS5 OHBBERNER, Gn 38 75 O
IBARAR LA S A, 43 51 . ACOT (ACC OX-
IDASE 1), Bl ACC E AL EFFEH ; ACS6 (1-AMINOCY -
CLOPROPANE-1- CARBOXYLIC ACID (ACC) SYN-
THASE 6) , Bl ACC & B 2% X ; AtERF4 (ETHYL-
ENE RESPONSIVE ELEMENT BINDING FACTOR) ,
R 2065 B 25 Te 1 45 A I 7 SE X s ALERFS | AtERFG |
AtERF8 . AtERF11 . AtERF13 | AtETR2 ( ETHYLENE
RESPONSE 2) , RV 24 5% & 3 [H] ; AtERS2 ( ETHYL-
ENE RESPONSE SENSOR 2) , Bl 2.4 5z v 4% & 1
LA ; AtEBF2 ( EIN3-BINDING F BOX PROTEIN 2) ,
RIZE A AtEIN3 fY F-box 2 13 [H ;415261600 ( ethyl-
ene-responsive element-binding family protein ) , B} Z,
IR R 45 A O R IR R T
22 RIKEERPEFELERE MaASR]I BEEIUE
FZHBMERXERNRIE

ACS6 5 ACOI 25 & &Y & it &,
AtERF4 . AtERF5, AtERF6. AtERFS. AtERFII .
AtERFI13 06 N 28 Jo i 45 & I 7, )N AtLERF4 ~
AtERFI11 #8325 50 S 05 Fi 18, FIH Real-
time RT-PCR A6 B A %1 K MaASR1 %% 3 R U1 B I+
AN TR st 8] 52 Ah B R PR AS AT AT s Ab B4R
CARAR IR ) b4 R HEA T 5 SR I IE

WK 1 R, 25 A6 BRI AtACS6
1 AIACOT ,MaASR1 %% 3 R U /e I 76 K 32+ e
AT a8 2 b i 356 PR e A o 1w B AR A i
FET 50 6 h B EF A R$EU g I 3 A ) 3 2k e 0 B
5T MaASRI LRI IT .

S5 0I5 5 &4 ERF 25 3E N | ALERFG |
AtERF11 Fl AtERF13 3 R A8 Ak #a #4541 [R] , MaASR1
HILRPIE IR Z T 2 M T 218 2 h 6 h
Ao AR R 6 3k ¥ = T B A= AU AtERFS I ALERFS
SER AL B, 76K 22 T 5 MaE ) MaASRI ¥
FER IR IT I ek I 0 i T AR AL 7 T R
38 2 h i) MaASRI % BRI R 7 5 W AR AU B R 3%
R FAHIE] M FE T R E 6 h i A AR ST
SEPR Fe ik i O 0 iR AL LU RS T s ALERF4 FE R AR
LR SR EIANE]  FEAR 2 T R i A BEn 7%

SEP UL T PR ik e 5 A A 2 ORI 3 T AE
T Wpie 2 h F16 h B % B PR 0L R I Jk DR 3 5k 1t )
A b i TP AE A

LI ZARFEN ALETR2 A AtERS2 75K % T 5
SAFTEAMME 2 h 16 h I, MaASRI R B IF
SER F IR AR TR AR A

K2 T WA wE AtEBF2 18 MaASRI 5 3L K )
RTINS R A I s T AR AL, TR 2
h 16 h B 3L R 6 38 B AF MaASR1 %% 3 PR UL R JF
AP A R B 5 25 52

K2Z A A R 2 h B, 20 0 R 2
EICHF G At5g61600 75 MaASRI % 54 R
A RA RS T AR, TR PE 6 h i
MaASRI &R0 g I ik Ik T By A 3k 3 T
TR 20

MR 4 IS R R s 5 Realtime-PCR 204
ZBIFHSCHE M T LUE MG R BT R T 0.7, 3%
VAR A A6 I 44 55 Realtime-PCR 048 2 i 35
IEAHSEAYSE 2R, DEIIAS 2 A A A J2 T HE A
3 9 e

AtACS6 BV ACC & JLT , S B> LI 6 s 12
FY ) S il il T PR il SAML 7E ACC &1l ( ACC syn-
thase, ACS) FIMEAL N 7= A Z LA N St B2 B2 (1-amin-
ocyclo- propane-1-carboxylic acid, ACC) ,ACC ¥E At-
ACOI BV ACC A LG AL TS 7 4 &, RT-PCR
SERZRIN ET R W8 2 h B, AtACS6 Fl AtACOT HE
MaASR1 "% HE IR 3 1) 22 3K 7K 55 B A= AR L B 5
PEE . XRMAET 2% T, MaASRT 155 A
PEm T IR N B W B K

TR O I e S — S R O 5%
o FALE G . ERRE T I 5 AN CmZIR, B
TIRIHB IR, 2 LIRZIRFAESR ORI
MR HEA T BT 1, BV G o () — A 52 (R D) g 3
RTRERET R, LR NABARZEW, L
SZARXT 0 SO A T R AR AR T SRS I T 20 O
(75 2 P T 3 B8 2R P 5 A 2 T TS 2 s Y
AR G AT ISR RS I 200 T, 20 5 22
MZE A Z IR ZImERZ i, 20 Z kS
CTRI 454, JE L ETR-CTRI & & 4, 0% CTRI By 11
P, AP A OO SRR, O 532
G54 CTRIANRE RIS , 77 A IR RN, 05 3%
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I 18] (h)

0 2 6
B[] (h)
O WT; ™ 35S::MaASR14

AR NG FREFIR A R] 26 57 B3 (P<0. 05) 5 AN KE F R 4LR 22 5 .3 (P<0.01) .
1 BFARE MaASRI FEEIETTZ 5 M &8 X EEREH Realtime-PCR HHE
Fig.1 The expression profile of ethylene related genes detected by Realtime-PCR in wild-type and the MaASR1 transgenic line L14
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Table 4 Correlation between chip results and fluorescence quantitative PCR results

IS 8] (h)

HRRE

AtERF6  AtERFS AtERF11 AtERFI3  ETR2

ERS2 EBF2  At5g61600

if 1l (h)
ACS6  ACOI ~ AtERF4  ERFS
0 0.962 0982  0.890  0.982
2 0.983  0.936  0.941 0.893

0.927 0.966 0.915 0.957 0.928

0.981 0.999 0.874 0.867 0.988

0.977 0.890 0.993
0.999 0.917 0.961

&I CTRI #502& L4615 5 7% T s, 25

SRIWEHR R EIN2 EIN3 #1 ERF1 &2 255

TSGR GFORE R T OMES RSERESEDY . EBF2 BIZ54 EIN3 9 F-box
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# M ,EBF1/ EBF2 il i — 4%z 8 H/ 8 H i AR 12
YEFI T EIN3 2 [, {ff EIN3 & Rl [, Ui
EBF1/ EBF2 [AI2E4F £ KB 7l P 2

ERFs 2% 55 P -7 7 F 9 %oF A A= 0 3 1) 17
B RIEE EAE N, ERF 8 5% 7 A] LS5 0 Ak
FHICH: DRE/CRT 454, 1 DRE/CRT | ZfFfE T 5
FE AR T 52 ¥ RNk 3 A5 R A 4 020 45 4% U AR O
(TIREFE R B s 2 F . ERF %% 5S¢ -7 0T LA i
PUII A FH T DRE/CRT 845 Joh 3 AR 56 25 5 1Y
Ik, DT IR A 400 o) < A W Jolk 30 1) 07 2858 I g, 7K
FEH ERFs 5% H 1 TSRF1 s i 23k v LI /K
FER P RAED K RE P P BE A% 2 T 4 4~ ERF
Kkl T OsBIERF1 ~ OsBIERF4, A 1# 2 S5
X AR M aE B A AT VR R R S
S5 VH T OCEE 2, AT T L A A X
PRI 30 03 B fiE 11 JERF3 FE N AE K RS R
)3k i FR R BB i 76 T R e ml A M i R
HOFTAR-Y Gy YT 11771 RN

DL RIS 45 SRER W] ERFs %5 5 T AEm i
EAEYRa N A TP HA AR BN, Rk
BTG B RT-PCR 45 R SBR , 7fE2 h T
a5 N ALERF4  ALERF6  AtERFS (AtERFI1 |
AtERF13 Wik S 7E 5% 3L L RE I i b A 70 A B
AR, Horh ALERFS () 3635 7 17 3k R L e 5%
5 Y AR R M L 2% B W 3, ALERF4 ., ALERFG
AtERF11 AtERF13 W335 e G 5L R 3 md I v 5 187
AR 2Z S MR E, 2 h TRBE&ET,
AtERFS W3R 7E B Az RN A Sk PR R vp 50 B g AR
b BFE R AT T 530 B ALERFS 263k R AE 5%
SEPRUL R I L A A B S A R e, 2 A
DL 45 R0 MaASRI W L3 i 3 5 AtERF 25 5L A
() FE R T ARG ST A PR 7E T R a4 8
N AtETR2 F1 AtERS2 1335 B 1676 JE AU R I L
BF AR T R, T RS2 IRR DIRETUAR T LA 2
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