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i E: [80] i kAot T mAMXAR, FHRLAE, H#-—FHRA
HHS AT FANERRF HHAZLAKANELER L, [Fk] BiEHERFE
FATMT R BARE, RIF—HR 87 A 54 76T 69 K T # 4+ BCt78, XA PCR #= Southern
Blotting # R, xR L @ #k BCt78 #4745 T %% . #A TAIL-PCR # R3K1F T-DNA A
o B g M EFF) FPrRAAMEF 7 5 R F AFeR B AHEE T 6 Se kB 55 AT
BLAST 447, &M & T-DNA #936A4L % ; i@ iE PCR #t—F 14k T-DNA #9454 &, #
A RT-PCREARHEZREAR; RENREAROBELS. A RKRE . JOBERIBE 7.
MAEZ G EMFERE, &t AR B B4 AR B 6 R A RATHRR.
[4 3% ] TAIL-PCR %4 &£ T-DNA 3N 2| & # )78 BC1G_12707.1 L F 49 ATG A4 %
#F X ; RT-PCR £ R4E % R T F % BC1G_12707.1, %4 B DNA A K 4 135 bp, %4 —
AN 44 AR BR 60918 % & & (Hypothetical protein). R EZE#k/E PDARRFA LB A IR G
&, ARREREZ, FEFESAERT AR, &Rt b BORMIG R, BI04t
(PG. PMG #= Cx)i& h385%; REBEMT AL @mIeR &M fA R E cuthA = % ¥ 3L
VB ESEL A L B Bepgl, 1554651242 4 B (PKAL. PKA2. Bac. Bmp3), /&% % F BcBOT2
(Sesquiterpene synthase), 4B A Lacl, %/ & @ £ B Btpl KA E, [4£#4]
BCI1G_12707.1 AR AR RN B RS ATIT A, BEHURABR S o T EHEA.
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Cloning and functional analysis of a gene related to
conidiospore formationin Botrytis cinerea

WANG Xuan® XING Ji-Hong® ZHAO Bin HAN Jian-Min® DONG Jin-Gao”

(Agricultural University of Hebei, Mycotoxin and Plant Molecular Pathology Laboratory,
Baoding, Hebei 071001, China)

Abstract: [Objective] To further investigate molecular mechanism of conidiospore formation,
infection and pathogenicity of Botrytis cinerea, the gene related to conidiospore formation was
cloned and characterized. [Methods] A mutant with no conidiospore, named BCt78, was found
by screening T-DNA insertional mutant library of B. cinerea and it was testified by PCR and
Southern Blotting techniques. The flanking sequence of T-DNA insertion site was acquired by
using TAIL-PCR. The sequence of the T-DNA inserted gene was obtained by scanning the B.
cinerea gene bank. The mutant was further identified by PCR and RT-PCR respectively. The
function of the gene was studied by analysing the colony morphology, growth rate, cell wall
degrading enzyme activity, biological activity of crude toxin and pathogenicity of the mutant
strain on tomato leaves as well as the expression level of genes related to pathogenicity. [Re-
sults] T-DNA insertion site was defined in the initiation codon of BC1G_12707.1 gene, and the
mutant gene was identified as BC1G_12707.1 by RT-PCR technology. The full-length DNA
sequence of BC1G_12707.1 was 135 bp, and encoded a 44 amino acids hypothetical protein.
Compared to the wild type strain, the mutant strain colony was white, growed slowly, did not
produce conidium and sclerotia on PDA medium, but showed stronger pathogenicity on tomato
leaves and cell wall degrading enzyme activity, higher expression level of genes related to
pathogenicity, such as cell wall degrading enzyme gene cutA and Bcpg, genes (PKAL, PKA2,
Bmp3 and Bac) involved in signal pathway, gene (BcBOT2) encoding sesquiterpene synthase,
gene (Lacl) encoding melanin and transmembrane protein gene Btpl. [Conclusion] The
BC1G_12707.1 gene was involved in conidiation, sclerotia formation and pathogenicity in B.
cinerea.
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153 A A AT AR e 35 3, B, TR Y o
A AR RS T AR R G,
Tk H R B O A L 0 7 AR U B RE R AR b A%
H B 1 KRR, RSB, KA ALY
SHEMTFAER BRI ASS, WP E M, H
W36 MR s B SR R Ak, i HLE 4RSS
ST HE AR R AL = PR, SRS A
/b RN R 2R E T R B KA A AW
() RSB CFF B . SR HH SRRl | S5 SR P Lp
T2 ) 308 o 3% A 2 40 B T BB A AR G il ot
RV AC, B A fil = 4 i HRR | Botrydial
il Botcinolides “5#5: & 7E A AL 2T F A #2 ]
et % B AV TS R B9 R TR 4
I, FEA K B R R R 4R, IRk
BRAR 1Y 20 0 28 4 1K (Bulbous  cell aggregates), —
Fh 2L 9 32 B A% % 1 (Sclerotinia sclerotiorum)
TEAE W) 2% TP 1 B9 12 YL # (Infection  cushions) =%,
554 135 Bl (Complex appressoria) 45, %4514
TE I %) 101 T 22 28 325 Ay 32 3% B2 R b B9 4 T
Bz w5l WFsiR B, KHE S S S
28 L D 1Y) — S B PR 58 AR S ) B 3 2B A 7 A
s BRI LR R I P S =R G B
() o TIEIEP T MAP g i i R OV e AR
R 7oA AR Sy, BURRE IR T
Ak, 3E4 Mk, A NATHRAR 95 B 3 2
B EM | TR R A
O A A 7 A R e O VAR D T 11 B0 A 56
30 24N, (HJ2, AR TAE 57 SR8 it
B A AR D RE R M = T
AR KR ATMT 2828 A P28 v s 1 1) —
MRANBE A 4 AL filF Ry R A8, FIH TAIL-PCR
HFARPATT T-DNA FH AN ME T, W
YNGR AEITE, BT T 9 5 K A R A
AR B R S EAT T RIS B, I
TSR AL SRR PCRECR RS 1T

T-DNA i ABLgL, FEHFIH] RT-PCR HARHE T
RASFEN, T B R R EEIEA . B
KR | JURP B0 M BE R AR TG ) . MEER Y
APITENE L XA R B RE ) RS BOR AR G
SEIR B FR 1 DU T T M, 051 S A ik
HTIRE . Ak oT I A oy A 7 7=k
BILHE A A 2 10132 G S B0 LR B 1 LAl

1 MEEFE

1.1 HRAERREREY

JRA A BPAE T R BC22 Al ATMT #1k
() IR A R H 5 AL F BCH78 47 ph vy b Al oy B
TR GHEY IR LI BT . B3R &M
20 °C 1Hl REE R R,
12 REBWSEBRFEEFRIN

SrRIEE PDA B53%3E 19 3. 5. 7d K
AT PARE, AR, A I ER RN 5 53
ARG, I 3IER .
1.3 REEmERELE DNA & RNA 25

N ¢ 7 % TR PP EE AP T PDA BRI I
20 °C BREHFE 7 d il T EAR R T, FT3
(K20 DNA 1 RNA $2H, FEHZH DNA $EHCR H
CTAB-NaCl 8 JEPIZ RNA $2HCR T Trizol
FREE,
14 REAERARTEHKNERE
141 TTHEHRA PCR X E: HR4E T-DNA rhiff
B R ORI R T EE S 514 hph-S Al
hph-AS (3 1), FIFH PCR H AR J 5% K 7 % {0 B
A7 BC22 FIZ75(AK BCt78 (1) DNA #4741, ¥
Mz A A AN T-DNA BIFEAE
1.4.2 ZEISE#LHY Southern blotting 5> #: #4587
A= BC22 FIZ75 A& BCt78 HyLFIZH DNA 435I
F Hind TIIEGY), HIKIERERE, I LAOEE R
LR H BEAERET A Southern blotting $7K
I3MT R AE (R BCt78 3£ [K 2 DNA L) T-DNA ffi A
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% 1 PCR #1 RT-PCR 5|#1F% RN ERH

Table 1 PCR and RT-PCR primers sequence and detection gene names used

LR # TR R ID 5 GIL/EAN BiL7E21)
Gene name ID of gene Primer name Primer sequence (5'—3’)

HPH NM_141268 hph-S CGACAGCGTCTCCGACCTGA
hph-AS CGCCCAAGCTGCATCATCGAA

BC1G_12707.1 XM_001548679.1 07PCR-L GGATTGATGAAGGGTGAGTGC
07PCR-R TGGGCGTTGAAGAAATGACG
07RT-L ATGACGGTGAGATGGTAC
07RT-R TCTCGCCGTCTACCAA

Tubulin JQ268163.1 Tubulin-L TCTCCGTAAGATGGGTTG
Tubulin-R ACTGGGCTAAGGGTCATT

PKA1 AM948966.1 PKA1-L GGCCAAATTCTATGCTGCT
PKA1-R CATCTGGGTGAATGTAGGGA

PKA2 AM948967.1 PKA2-L TCAGAAGAGGACGATGAGGATG
PKA2-R TTGCCACGAAGTTGAAACCA

PKAR AM948968.1 PKAR-L CATTGAGCCTGGTGGATCT
PKAR-R TCTGGGTCTCCAAAGCATC

Bac HQ435335.1 Bac-L GGCTACTTTCAGGGTTCATCA
Bac-R GAAGAGGCTATCGCTGTTGG

CUtA 269264.1 CutA-L CAATGGTCACATCAACCTTATCC
Cut-R AACAAATGCCGCTGCTGC

Bcpgl AY665552.1 Bcpgl-L TACCACCACCTTCGGCTAC
Bcpgl-R CCAAGTTTACCAGCATCTCC

Bcpg?2 EF195878.1 Bcpg2-L TCGCTCATAATACCTAACC
Bcpg2-R ATTCCCTAAGACCTTTCCTC

Ras2 XM_001555085.1 Ras2-L CCCTCTGGACTCTTGTGAAAC
Ras2-R CACGCCCAACTATAACCTTTC

Bmp3 DQ986330.1 Bmp3-L GGCAGACCTGCAAGGAAGA
Bmp3-R AGTGAGGGGTTGACCGGAT

BcBOT2 AY277723.2 BcBOT2-L GTTGAATGGGCAGGTTGTTG
BcBOT2-R GCCGACGCATTTGCTGTTA

Bcpl AY277722.1 Bcpl-L ACTTACTTCGATGTTACCTGGG
Bcpl-R ACCTGGACGGGTGTGCT

Lacl U20192.1 Lacl-L ACCACCAACGCTCTTGACTG
Lacl-R GCTGTTTGCCATCCTGCTCT

Btpl AJ605723.1 Btpl-L CCCCGACCACACGATGAA
Btpl-R ACTAGACATGTGCTGACGTCCTTT
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#£ 1 % (DIG DNA Labeling and Detection Kit, Cat.
No. 1 093 657, Roche Applied Science, Germany).
1.5 T-DNA NI RFNRTEFEHIHE

1.5.1 IR T-DNA AL S M E FHIHIIR1S:
FH TAIL-PCR Y 14 25 /A T-DNA i A3z s, i 32
751, T-DNA FHLG 19 . A4 FHnEs |G
%K% PCR /%2 & Mullins 22 )53, PCR 7=
PIZe 1.0% A B BEWEEE IS H VA U S s e . T o
PRI 1751 5 46 B05.10 KPR 4 A4l
JESEFT BLAST FoXf, AT E T-DNA (4 A 5,
1.5.2 T-DNA #EAfL= A PCR iE: MRIF5RAE
fir T-DNA $f AL 80 BN IET T — X e
SS9 07PCR-F A1 07PCR-R, L) BFA: U TE #k A1
RASERREIIER 4] DNA AR, FIFRERS 49
07PCR-F fil 07PCR-R & T-DNA L4514
RB3 i#17 PCR ¥, HiEAME T-DNA B A .
153 RITHEEH RT-PCR LE: KA B E bk
FNZEAS B AR A B R 2 RNA J25E 55 L cDNA, 4351l
DLBF A ORI AR FI RS BRI cDNA s, LA
Tubulin 7E2, FIF T-DNA 46 AFEF Y
5519 07RT-L ., O7RT-R #1T RT-PCR 41,
W2 A5 FE PR 287K -

1.6 KRELEEBIINEES R

1.6.1 RTEFKHRIEMEBRERKRENE: 5
FILKE BT A B R BC22 FIZARER #& BCH78 M1 24
FERhE) PDA 15953 |, 5d J5 1 9.0 mm 7L E3
SIS R 22, B3] PDA Rigedt b,
24 h ESFF- B 75 EAR, I o 8 1) AR Kk
H,OHE 3K,

1.6.2 REFHBRMBIREMENE: RN F 35
PP S8 PR B0 Tk . IR %7 2 4>
HWFEAR AR L, SYICR 3 ARl b iy Tt it A,
TERBE TAES 2SR ST 15 min, MI%EFE 5 d 19
HF A BRI RR AN S AE AR PDA S5 5E A R]
TOAELE AR 6.0 mm RYBE 22, A3 RN T i

MR b, BN ERRER 5 ANFAH R, AR 0
F i H 20 °C ARG FE, 5 d J5 IR BT AR,
I REAEIC SR R REIR
1.6.3 REFGMFRFBMENE: B LR EHRM
RASHMRAE PDA 1i3ekk [H53E 5 d, HAER
9.0 mm FTFLAFLERE TRV AR RO T L, PRI S B
228 E 150 mL 2| Fries IS K5 3704, T
20 °C M35 16 d, FRIBAME S LR, 2y
BB R . B 10 ub B R R EI 4T )
i RN Fr 3R, EF 20 °C ERERSE, 5 d 0
TR Fr 0 A I IR B LA, FEAHIC
SRIIRAER o
1.6.4 RITHEFRH B AR EE FERRESE hNE: B
A RIS ARTE PDA 159535 g% 5 d,
FHNAE 9.0 mm FTFLAR 5P 75 A0 R 4T 1L,
PREL 5 BRpf 22 Hefs 2 100 mL £ 45 KR 55 Of
R AR, T 20 °CAAREREFR 10 d, #iER
Tz TR, G i U 22 8 o 2L W T IR il
(PG). RIEH F YU MEF(PMG) . 2R 13
PR R I T BRI (PGTE) | S Y 6 e X Bk il
(PMGE) L] 4 Z 3 (Cx), F-I e Hifil g /7 .
1.7 BB EmE R EE B FRIEEN

i Elad M54 AR K figt BEIL A [cutA
(Ff AL A) . Bepgl (22 5EFLPERERR N VT |
Bepg2 (ZHR-EIMRRNVING)], 1755 7i&%
LA [CAMP i F2HH I K PKAL (CAMP 48 114 2
L) . PKA2 (CAMP #8614 26 i) . PKAR
(CAMP A6 i B I A 815 L) . Bac (B
PR AL SER) | I TR 22 A K DL R B BT 1 iy
L Ras2 (7 G FEHIEER)], B F SRR AH KL
Bepl GEFFEEHFEN), MAPK &AM I A
Bmp3 (MAPK ), /8 %= &K BcBOT2
(Sesquiterpene synthase), 2B {0 2 & A 56 56 A
Lacl (BEGEEN), #HA I Btpl B, &it514,
SIYFF N 1 R, %k A B A RI# fk BC22,
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FAE R Bk BCt78 1) cDNA 73 5| EAT RT-PCR 74
PCR #2/724: 95 °C 5 min; 94 °C 30 s, 51 °C 30 s,
72°C 30s, 4L 28 Mg, 72 °C 10 min, 7371
MEATIEM HEL DA
2 HREHM

21 REFBRTIKBCUS MEMTFr=4EER

B ARAT BB AR BRI AR BC22 58 A8 1A T Ak
BCt78 #7151 PDA 555k I, 20 °C JRmE#E s
F%, BT 3. 5 A 7 d EERRFRY, TR,
FH BRI BN o A0 F 40 . 25 A, B
AR E TR B 1.5x10°, 2.33x107 Al
7.33x107 AN/mL, i 278 B AR B PR LR K
D43 A 16 (B 1)
22 RTEEMBE

DL A R L R 40 DNA g #ide, dE4T
TAIL-PCR ¥4, IE¥ =Ml s sal . )y, 3K
57 323 bp M5 (K] 2A) K T 3RASINE P
HI) 5 K A AR o), a5 R ki F R T
JRAZGTORY) BC1G_12707.1 £:H, Jf& ¥ T-DNA
RAZFZIER Y ATG BRI TIX

FIFH g A AT T-DNA i AGL SR R 7S]
YJ(PCR-F 1 PCR-R), X} %755 A= AU Fn 2 AR
RIERH AT 1 G5 R B, LASSAEK DNA R
BRI P B RTT 5%, DARFAERY DNA S
MR G T —4% 1 000 bp &7, 5 WU A BeA /M
25, A TS 14 PCR-R Hl T-DNA F A4

QE\ 80 O BC22

S 60 B BCt78

£ 40

5

= 20 ’—I—‘

@}

(/)Q‘ 0 L L I Il L I Il Il
3 5 7

t(d)

1 HARFMRTHEKAEPDAERE FNERTTE
Fig. 1 The conidial production of wild-type and mutant
strains on PDA medium
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19 LB3 X J 4 A B A RN 28 AR IR T34,
LEHR IR, DIBFAET DNA WA 1 3)E
] 2%y, DAZEAER DNA A 14 %] — 4% 135 bp
Folf, HHU A B/ MESF(E 2B) Z5 it — 2k
52 T-DNA §fi AL 54 T BC1G_12707.1 £ I
2.3 ETE#RAT DNA JKFIIE

DIBF A= RURI S AR TRIAR U K 20 DNA SH5EAR,
G T-DNA e R R B ik e 55 1)
#ATPCRY 1Y, TEZRAZ AR 153 800 bp A4 4
R B SUNRY R BOR/N—2, A AU bR
B AR 14 445 (K] 3A), TIFB] T 2838 ik rh A Mg
T-DNA fAFTE

B2 IR BCt78 B9 TAIL-PCR 4#7(A) % T-DNA
LS AT PCR 3iE(B)

Fig. 2 Results of TAIL-PCR (A) and identification with
T-DNA insertion site of the mutant by PCR (B)

Note: M: Trans 2 K DNA marker; 1: The result of the secon-
dary PCR; 2: The result of the tertiary PCR; 3, 4: Amplification
with primers RB3 and 07PCR-R; 5, 6: Amplification with
primers 07PCR-L and 07PCR-R; 3, 6: Mutant BCt78; 4, 5:
Wide-type BC22.

A

bp M BCt78 WT B M BCt78

T

3 ZET{K BCt78 B9 PCR IiF(A)X Southern
blotting 3% iF(B)

Fig. 3 Results of PCR (A) and Southern blotting (B) of
the mutant BCt78
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W B S8 AR AR TR 22 4, $RERL B DNA, Mt
25 uL LA 4 DNA, H Hind III (H:7E T-DNA &
Ui ) 37 °C B DIt . F= s UK e T
B, SRS 5 A AR e AE . AR R SR
A BCt78 A B —M 5855, E W] T-DNA LI
e D7 N A 5] BCt78 (L[4 DNA
(I 3B),

2.4 FRITHEHRAT RNA 7K FRYIEIE

L Tubulin S5 P92, Kl BC1G_12707.1 3£
REEN . HRER, REWKSD
BC1G_12707.1 JEPH 3Rk /K- B S A1 5 AR Al
(F 4). XFZEER BT A B 22T RN, %5
K DNA 4K 135 bp, #if 1/~ 44 D2 FERR (1)
{2 % 1 (Hypothetical protein), HIhfEARHI,

25 RTEKRAIEMFRHE

251 RTEMKKEMBRERKERE: PAREK
BC22 7£ PDA 3550k g Wi sTa A K A £, DA
9% 3 KIth, s k@, Jf HA KEREZ™
Az TSI BC78 FTE IR AN K 65, 2B,
AP, HARKERI] AT A AL (A 5).

BC22  BCt78
scic 2 [
N

4 ZEIT{Kd BC1G_12707.1 E£EH RT-PCR £ R
Fig. 4 RT-PCR results of the gene BC1G_12707.1 in
mutant BCt78

%x 100 - B(C22
S 80 ' - BCt78
= 2 60

E, é 40

o

=)

t(d)

B 5 RLELKBCt78 HEMSMERERKER
Fig.5 Colony and growth rate of the mutant BCt78

252 REEHRMBURTENE: X RASHRIEAT
BORPESTHT R, HeRh 1d, BPAE RURIGE A RSl
R TE TR A B JR O B, (ELI R T 2 ]
WLEE BN T AR N BE, B ISR AR it i
T 1 B A B T AR ] O TP A A, 45 2 d,
R B R IR T DS BB, H AR Rh i
F R BE IR R TR AR, 1A 3 d, $EAPY
MR B A A, HLRAE R A B
BRE AR R ) S KT A R (18] 6) R R
PRLEF i LA EoR 1 B R TR AR Y

253 REFERMBRIEMENE: S AR
PR ZAER R LT, R TR, 1%

14

é 12t T
£ 10t L
R
G
© 6 T
g i
4
£
@)

0

BC22 BCt78

6 LK BCt78 EEMM H ERBURE
Fig. 6 The pathogenicity of the mutant BCt78 on detached tomato leaf
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Fi 4 d JE WS A B, B A RURI S AS ARG 5 R A
T F LY RE AR AR (U, RABKR BCt78
A9 BRE Tr AR B S R T AR U (18 7)
254 RTHEMRMMME2EMBEETENDNE: 29
N B A TR G AR R 8 A AR TR R 1) 22 SR 1 LB I
FRIE(PG) . M H 3L 2L B IR 1 (PMG) . £
R L EmE MR I AH PR (PGTE) . SR H AL
2 bR il (PMGE) FN T 4 2 it (CX) I BTG 1 25
REM, RAWMKN PG, PMG, Cx, PGTE i
PMGE i 1% 71 ¥ i T8 A AU B Ak, Horp PMG I
Cx 5% W%, i PG.PGTE il PMGE 5% A .
F (K 8)
26 ERRBURHEXEERFTIE

i RT-PCR HARXHF AT BC22 FIZEAR TR
Pk BCt78 4t e R A B Y cutA . Bepgl . Bepg2,

CAMP B2 HH KL PKAL, PKA2, PKAR. Bac,
MAPK i&#EAHCHEEN Bmp3, =#E5£K BcBOT2,
VAP TR 22 HE K DA I B JE A Ras2, #5515
SR EFEN Bepl, B AR EAHM KN
Lacl, B5HFEE T Btpl LR AR AT 404
SRR, FEARTRIAR TS 5 A M RE R Ak 1) ) DT
L cutA |, 2RV FUBHIEIRREIE A Bepgl ik
i, HE, 5 A — A 2 B UM R R I 5 A
Bepg2 KA 55 (Kl 9A); 17 55 i 5L
(PKAL, PKA2., Bac. Bmp3)Zikifisgm, (HJE, /I
G H 4% [N Ras2 2359855 (& 9B); 1fii CAMP
M B I A R 5 P 5 PKAR | SEIRER LA
Bepl #Rik LB # AL (& 9B). j= 5 R H A
BcBOT?2 (Sesquiterpene synthase) . i3t [H Lacl,
PSR PR P Btpl Feiksm (14 9C).

g 10
z 8 T
S I
8 6
Gy
o4 T
3 I}
g 2
8
A o
BC22 BCt78

7 FHEAERERTERESZREWEY
Fig. 7 Toxicity of crude toxin extracted from the mutant BCt78 and wild-type

g 4 . 0BC2 A g 4 r DBC22 A
=) B BCY78 =) O BCt78 2
> 30 A B - 3 F
B A £
Z 20 B 2 22 | A
g 8 A
g 10 g1 r ’—I—‘E
> >
= 0 - - S 0
sa} [Sa}
PG PMG Cx PGTE PMGE

& 8

RRS B 4 B pY 20 AR B2 PERREE TR 0

Fig. 8 The activity of enzyme extracted from the mutant BCt78 and wild-type
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A BCt78 BC22

CutA

Bepgl
Bepg2?
Tubulin
BcBOT2
Lacl

Bipl

Tubulin

B BCt78 BC22

PKAI

PKA2
Bac
Bmp3
Ras2
PKAR
Bepl

Tubulin

B9 RLKEHLERHFHEXERRIE
Fig. 9 Expression of pathogenetic genes in the mutant BCt78 and wild-type

3 #ZwrhEiTw

3.1 REEBMSEBMTFEERIER

7R 2, DNA 1l AR ZAric RS AE )
g I L TR T RE 3 IR ) Ak 42 2 —, Segmuller
SPIHET 2 800 24N K% T-DNA i A
RAMAK, Hrr 30 ZMRABRNBURRE I AET
MR, BT, W ROK A R AR A A AR B SR
FE LGRS MAPK {55875/ cAMP {55
WAL P EEN: KA AR IR =K G B o T
B ZRAR R Abeg3 43 A A= A B KRR T
AN LA AR AT A R A A T A A
PR RIME B 28R IK Abac 7E2F &
TRNAREF= A A7, (HAERG FRIE T A Ko 7
HRE S TP ARZ ™ TR PKA fiE by 3t
RN RARIK Abcpkal B22/E K M8, REEEATE
R ESERAESEER, BAEFEM A A fE
F122 AP ] L[] — 4405 5% (CAMP
{55 3 A2) A [R) B D 366 PR 1) 58 A8 X g AE 705 7
A GBI AR TR, R AT 2 B PR I i 56 PR 28
AR (ZEAE R Abac) ¥ T KA 4 i 7E 25 AR

i, (AL RE FR 38 A= fIRE 1, 1T PKA
AR FE I R 8 A48 (A8 iR Abcepkal) X 7E 2F E M R
R FEIRRE ) 2 A R, X ) AR T
25T . BATHATHI A TP A e ek
RALH L BCt78 w1, cAMP {55 iR M LN
PKAL (CAMP {8 (1) 25 1) . PKA2 (CAMP
YR ) . Bac (IR RRIAMEEGHLA), MAPK
(BRI Bmp3 (MAPK M ) 3k
H#Hasg, T BC1G_12707.1 KR4t 1 B4y
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