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MR HEEEER, AR T ORI R A MBORILEE AR A . T ik PaRXLRS863 (SR E H, W H
Switching Mechanism at 5’ end of RNA Transcript ( SMART ) Fil Duplex-Specific Nuclease ( DSN ) ${ R4 T G pE 41— 1k
et cDNA KA CE, FHifidk 75 PnRXLRS863 MIHAEMME . 45 Won, HEMSCEREZ N 5.32x107 CFU/ML,
SO TR 1.064x10° CFU, U FBEOFH R/ R 1000 bp, BN 100%; #4#H 1 pGBKT7-PnRXLR5863 17 1H %
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B B A B F, WS /R PnRXLRS863 AU 25 1 Al e FH T SRR 3 AR . SRS — (e BE ik ORI
N PnRXLRS5863 ¥R Wik, it — IR ARFFY PARXLRS5863 MU HLHL B Sl
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Construction of Yeast Two-hybrid Normalized Library and Screening
of Interaction Proteins of PNRXLR5863 in Agave hybrid N0.11648
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Abstract: Agave spp. is main resource of hard fiber. Zebra disease, caused by the pathogen Phytophthora nicotianae, is
one of the most devastating sisal oomycete diseases. RXLR effector proteins are important cytoplasmic effectors of
oomycete and more than 300 RXLR effector genes were identified in the genomes of P. nicotianae. RXLR effectors
have the ability to manipulate or suppress host immunity by directly binding host proteins. A typical RXLR effector
(named PnRXLR5863) that induced programmed cell death (PCD) was identified from P. nicotianae, but the targets in
Agave were still unknown. This study aims to obtain the host plant proteins that are interacting with PnRXLR5863 in A.
hybrid No.11648. A normalized cDNA library was constructed by combining Switching Mechanism at 5’ end of RNA
Transcript (SMART) and Duplex-Specific Nuclease (DSN) technology. The capacity of cDNA library was 5.32x10’
CFU/ml, the independent clones was 1.064x10® CFU, and the lengths of inserts ranged from 0.5 kb to 3.0 kb, with the
recombination rate of 100%. A total of 23 proteins interacting with PnRXLR5863 were obtained by sequencing and
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homology analysis. Some of target proteins involve several physiological events, such as ubiquitination, protein synthe-

sis, protein translation and protein translation, suggesting that PnRXLR5863 effector may act on protein metabolism of
Agave spp. This research would lay a foundation for further study of the pathogenic mechanism of PnRXLR5863.

Keywords: RXLR effector protein; Agave hybrid No.11648; normalized library; protein interaction; zebra disease
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BN R R DR A 7 A ) — 25 R R
SR PRI B T, PP AR SR R K
R, Hir RXLR 255800 & B % .
KEEFAEGH 396 M4l RXLR R0 K 13
AR IT R A 134 1, B EA 374 1,
Y EEERE AR 563 1, MIAIFA WA 100 1, M
EREREATAEMT 300 M, RXLR AN MM N
Uit A 2 20 MRS TR, 7E5S 40 ~ 90 17 %
FERAL & — R RXLR 27, Z e sl 225tk
(BN A>T RE X, FEAEEE AN WL Y B0
L #FP, RXLR MM, m U
ROS M4 . WFIRATTITIE RN SA 1) & f S 3R B T2
FIN o BE—EAF5E LB, RXLR 2% & A gl C
i Y RESRAS A A ENEE T, WA B AN
fie, MElkE THTFEZAEHREMH., B0
Hyal operonospora arabidopsidisd A9 HaRxLL470 5
HY5 HIE AR I EM B A S N po s 2 K
¥4 ( Phytophthora sojae) 1) PsAvr3c 557U){k
SKRP HEHEAE, TP DAHRLEHM Pre-mRNA
SR S REdE ( Phytophthora infestans )
(%) PITG20303 # ) Jf-Fo e Hh 4% 25 i 5 K 1
24 B IR AL R PG SIMKK L, S2M /K R (5 51
PRIST, KT (P. sojae) 4 PsAvh262 FaiE N i
M BiPs, SIEANMIRSES,

P B B A R R S R I BE S 80, SRR
P R B E . R E A s TR Y8
FREIM R, WIS R S SR, ZRiEA ]
A 2L RS T SRR BE D A0 Y
AT IR 43 B A | R IRAT I, I
XoF R e B A G SRR 1) O AL 1 Bl Z ERAIE S
AR T X2 e S JRA [] B (8] 114 48 5928 B 0 A 7
THESEAMT, FefdikemE] 214 4% RXLR
EE . Horh PRnRXLR5863 #ik /K V- H ik /K
FAME R, HAgmMMEN N b A fE S KR
RXLR-EER Z5#93, C sm&fi W 'Y DIRESS 1Y
W, TEMFR R b R RIS PnRXLR5863, fEH|
EAMIIETS, HEM PnRXLRS5863 12 YL G R 56
f# RXLR 2w & 1, {H/& PnRXLR5863 1 &

PR ER FURVE R A FALHIEATE 2 . IR, AHFSY
P T SRR RE A28 —1k cDNA ik 3%,
fifit 75 PnRXLR5863 A HAEHMEH . 4558
FRABFSY PARXLR5863 1305 L 25 5 BLhil

1 #RlER=E
1.1 ##

Sk ( Agave hybrid No.11648 ) % [ 1 & #Hy
A B2 Bt i A VE B 58 BT SRR A T R ] 5
Trizol i A Invitrogen /2 F] ; Oligo(dT) . DNA clean
beads F1 PCR mix #EERI A iaMERE A ] 5 4—1k
WA &M H Bvrogen AW JFESEIAF & .
Hi-Fusion ik5] & . EcoR I. X% cDNA 4lifk . [
BER AL AN SCEAE 0 & W H - Clontech 23] ;5
T B i B B R L 0K A R b K R e A
Sigma-Aldrich 2w 51¥& M5 DNA ¥ &6
JTIMSE I AE I H ARG BR AR
12 FHik
1.2.1 ¥ RNA ##8 RE Agave hybrid No.11648
TR R, WAEGEGR . e P EE K, Trizol ¥4
FEEUH B RNA, SR Oligo (dT ) RiEk4lifk mRNA,
1.2.2 RNA #9 R 3x% RMERFIMA 1.0 pL
CDS M A1 1.0 pL SMART 5[4, 1~500 ng f¥)
mRNA, DEPC H,O #55%] 5 uL, 72°C 3 min,
SCRPE T UK E . ZJE RO 1.0 pL DTT, 1.0 pL
dNTP, 1.0 uL MMLYV Reverse Transcriptase, 2.0 pL
5xFirst-Strand buffer, 42°C 90 min, k)5 70°C
15min &1, WHZE=ZJR, A 1 uL RNase H,
37°C 30 min, P T-80°CLR-AF, CDS 175l
YIF SMART 5197503 1.
1.2.3 M4k cDNA #5946 2.0 puL Hi4%E cDNA,
2.0 uL 5' PCR #13' PCR 5|4, 25 pL Advantage 2
Polymerase Mix & 04 cDNA, finzK b 5% 2
50 uL, PCR 3425144 : 95°C 3 min; 95C 15s;
60°C 15s; 72°C 6 min, 72°C 10 min, 30 PME¥ .
5'PCR 51441 3' PCR 555 WL 1,
1.2.4 4k cDNA #92h4k B 1.2 f5RE SR FR T
WEER T 5 XU cDNA JRZS), ZEIEFH 10 min, 5%
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BB 4 L, FRAWEERSE (245 min), /M
FoBR B o 200 pL 7 fif FL I 1Y) 80% £ I VERE Bk
( NERBEREER ), EWIFE 30 s, /NOBEFR L3
FEiR I35 TR REEE 5~10 min, LA 30~50 uL G
WL B ddH,O, FIREHE 2 min, /NOWE FiE R
— HT AL R G EP &
1.2.5 cDNA ¥ —4#& BTN RRIITI
1 g ds cDNA, 8 uL 2xHybridization buffer, 7K#h
F58] 16 pL, $ FREWCT-4150 00 4 43, BT 0.2 mL
PCR & f; PCRAY I~ 98°CJit'® 2 min, HEEEH
FNME AP 68°C PCRAXH 5 ho #RIALL N AR
1T DSN ji4k: 4 uL 2438 J5 1) cDNA, 5 uL 2xDSN
master buffer ( 68°C fii# ), 1 uL DSN solution ( 43
%1% DSN, 1/2 DSN, 1/4 DSN, control ), 7/K#%p
33| 16 uL, 68°CRW 25 min, FEIELLTIKZR
1T PCR L K: 10 puL 2xDSN stop buffer, %L
#H 5 min, 5 puL 10xAdvantage 2 PCR buffer, 1 pL
50xdNTP Mix, 1.5 pL Primer M1, 1 pL 50x Advan-
tage 2 Polymerase Mix, 1 pL J§fbJ5 7= #)( B DSN,
1/2 DSN, 1/4 DSN, control ), /K#M5¥%] 50 L.
PCR #8454}y 95°C 1 min; 95°C 15s; 66C
20s; 72°C 3 min, 11 MME¥H.
12.6 cDNA /I kB % Wik CHROMA
SPIN™ TE-400 lifbAE: o B R Fn 2% sh i IR A 3940,
Bt B0 FEUA . B 93 pl WUEE cDNA JinA 4lifk
FEREAAR, 700 g B0 5 min, [AUCERFMA 2.5
FERFTE K ZBEF 110 ARFRF) 3 mol/L ZFREN
(NaAc) , B F-20CULJE DNA, I 20 pL TG
IKIEFRDTIEY), FHD 2 BUEE cDNA ¥RJE .
1.2.7 M4k cDNA 5 pGADT7 ( lineared ) B /& &
1 MDA RIEATRIEELL : 2 ul ds cDNA,

50~200 ng pGADT7, 4 pL 5xCE II buffer, 2 pL
Exnase 11, 7K%h5F%] 20 uL, 7E 37°C ) 30 min,
BT L, BUTERRSET Wil 20 pL
FH =Y, 2 uL ZERBIVIH, 55 uL 100% B,
RAETF-20CHCE 30min, 13 000 r/min .0
15 min, FF EiF; A 1 mL 75% B EULHE,
8000 r/min B> 2min, F LW ; Fik F B
5~10 min, A 10 pL TE buffer ¥ f#LIE .

128 XEMZE B 10 pL AP BT HELE
50 uL HLERERAZZS T, B 10 pL AR 10 000
ffa, IWHEC 100 pL ¥ 7 T4 Amp $T/EZE 1 LB
R, 37 CHEIES KRS . FRERMA HHE
SR A 20% B S SO R

129 X EREMHAMN SCFEFEL (CFU/MmL) =5
CERL IR AT R R B 2. B seRE%k (CFU) =/&
BT, PCR eSS @R R T, 10 pL
2x PCR Mix, 1 pL T7-F, 1 pL 3’AD, /K4h553
20 pLo PCR " H#E45424: 95°C 3min; 95°C 15s;
55°C 15s; 72°C 5min, 72°C 5 min, 25 E¥.
1.2.10 #FEAME  EIHE EcoR 1 RFYIN;
MEEEREIY (£ 1), ¥ PnRXLR5863 ZmfidfE .
¥ PNRXLR5863 2 i HE i A pGBKT7 #{4&,
WA

1211 #HE8kasEsa ¥ pGBKTT-
PNRXLR5863 # 4% 1k AH109 B HF Tk, S5l
WA TA G ORGSR (SD/-Trp ), 30°CHH
M3EFE 3~4 d. FEALPEEL 6 1~ 45, H pGBKT7 1)
BAKBY)EAT PCR B0 0F, BEHLEL 3 4~ 1E 60 52 e S
¥iZ SD/-Trp. SD/-Trp/-His. SD/-Trp/-His/-Ade .
SD/-Trp/-His/-Ade+X-a-gal #z I+ ,30°C ;3% 3~5d,
Hrp pGBKT7 My FH %} IR

x1 FARFASH

Primers of this study

SIS (5-3")

Primer sequence (5'-3")

{32 R0

Restriction site

Tab. 1
BIE BN &
Primer name Usage
SMART III Oligo For first-strand cDNA
synthesis

CDS III primer

5'PCR primer

3'PCR primer

PGAD-5' For sequencing of
PGAD-3' pGADT?
PGBK-5' For sequencing of
PGBK-3' pGBKT7

BK-PnRXLR5863-F
BK-PnRXLR5863-R  Veetor

AAGCAGTGGTATCAACGCAGAGTGGCCATTATGGCCGGG
ATTCTAGAGGCCGAGGCGGCCGACATG-d(T)30VN

For ¢cDNA amplification TTCCACCCAAGCAGTGGTATCAACGCAGAGTGG
GTATCGATGCCCACCCTCTAGAGGCCGAGGCGGCCGACA
CTATTCGATGATGAAGATACCCCACCAAACCC
GTGAACTTGCGGGGTTTTTCAGTATCTACGAT
GTAATACGACTCACTATAGGGCGAGCC
TTCGTTTTAAAACCTAAGAGTCACTTTAAA

For constructing of bait atggccatggaggccgaattc ATGTCGACGAATGTCGAACAA
cgetgeaggtegacggatcccGCTTTTGTTCTTCTTGTTGTTGTA

EcoR 1
EcoR 1
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1.2.12 ZAEZREHE  §ils AHI09 BEREERZ
A, B SO R AN H Ok pGBKT7-PnRXLR5863
iA AH109 BERETR, LR T SD/-Trp/-
His/-Ade iz A .

2 ER5H5MH
2.1 & RNA BJIEEL

T ME TR I RNA 2SR T F s
B, DNHIRER 2wl 547 BB B R T R A 43D
BETH &, A5 R o, BEUSMT LA B 28S AT 18S
Wiska, 5S Za RS B0, KT RNA 5
VLY, JREfE (] 1A )o OD,6o/ODag 15 1.8~2.2
Z I8, FHB RNA 4iJF 5 ; ODys/ODyso KT 2,
ORISR APLERIAE LR T KL,

PR HL RNA 7] F T R,
A M 1 B M
bp bp
5000
5000
3000
3000 2000
2000 1500
1500
1000
1000 750
750 500
500
2
250 ﬁ
100

2.2 cDNA BJ& R

97 H BT3RS ds cDNA &4, PCR
SERJEHC S pL SEATBENR MR R UK AR I . 45 2R WoR
ds ¢cDNA EIIRE SN (E 1B), RARSFIR/N
MIZA A, A cDNA iR .
2.3 CcDNA B4k

R T RN R BOR R AR, AR E TR
ERWE S uL SEAT BN R . 45RO
ds cDNA 23RBS, 500 bp LA FILFEAR K
i, RN BABRTE (E1C),
24 REETE

J TR SRS, X EFE AL RE 10 000
fii, G835, P ETREZN 5324, RIEARTT
BRI EZE N 5.32x10" CFU/mL , M 5E BB N
1.064x10° CFU ([ 2 ).

2 C

bp

5000
3000
2000
1500
1000

750

500

250
100

1: SIBRE RNA; 2: RAMEAIIGE cDNA: 3: Zi{kAYBUEE cDNA; M: DL5000 DNA marker.
1: Total RNA; 2: Unpurified ds cDNA; 3: Purified ds cDNA; M: DL5000 DNA marker.
1 #I#E RNA (A) &35 cDNA (B, C)
Fig. 1 Total RNA (A) and double-strand cDNA (ds cDNA) (B, C)

B2 XEEH

Fig. 2 Independent clones of library

25 XERELRE
T RN SC R A5 a3 AT, AR BE LB

V& 24 D REHEIT VS PCR, K45 50 BoR , SU%
ZHEE 1000 bp R B, BEHASOE HBOEY R
/NFE 1000 bp (1 3 ),
26 BHEWRN

T RIS R AR A A EOE, EIAE
2R 1) B BE 5 %2 SD/-Trp . SD/-Trp/-His .
SD/-Trp/-His/-Ade . SD/-Trp/-His/-Ade+X-a-gal -
e b g5 s, BPEXT R pGBKT7 REFE SD/-Trp
AR AR K, #E SD/-Trp/-His . SD/-Trp/-His/-Ade
SD/-Trp/-His/-Ade+X-a-gal g ¥R HEE & 4
Ko SIS RAA K~ (B 4), &5RU0H
PR TC H A IR
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M: DL5000 DNA marker.
B3 MERER®EN
Fig. 3 Insert fragments detection of library by PCR

SD/-Trp

pGBKT7-RXLR5863 | O

pGBKT7

SD/-Trp/-Leu

SD/-Trp/-His/-Ade SD/-Trp/-His/-Ade+X-a-gal

B4 BHEEWNER

Fig. 4 Autoactivation detection of bait vector

27 HEAIFIE

N T HRASBHMESLE, M SD/-Trp/-Leu/-His fifi
FEAR EHRECT 96 ek (I 5), IR —
W, Xfix 96 FekEdEfT PCR P35 3£ X PCR =)
MR, 725 55 GenBank £ & W 1) 77 51 i 4T
BLAST Lexior#r, KBRER RS 23 PBHM R
(F£2), HAUBREFERLSER DR, XEEHFE
S50 FigeMmAe Y, Wik Rk, &
FA . & BRI B S AR B

R
Eon -4 Bl VRS Sl v s

P o o e o e S e R
““-“-“‘\\96,
\+

R

+: PHMEXT IR ( pGADT7-largeT+ pGBKT7-p53 ).
+: Positive control (pGADT7-largeT+ pGBKT7-p53).

B 5 #HiEPEMETEE
Fig. 5 Potential positives on SD/-Trp/-Leu/-His

2.8 PAMEEFEEIFIIE

1 PHME 5 b S E I ERIL G fb AHL109 [ERE
B, S & SD/-Trp/-Leu. SD/-Trp/-Leu/-His . SD/
-Trp/-Leu/-His/Ade H1 SD/-Trp/-Leu/-His/Ade+X-
o-gal SRR, PEATPHE TR S 55 0E . 25
s (K 6), FHMEXTIEREFE SD/-Trp/-Leu, SD/-

Trp/-Leu/-His . SD/-Trp/-Leu/-His/Ade I SD/-Trp/-
Leu/-His/Ade+X-a-gal StREF-Hr AR, FFRERE
SD/-Trp/-Leu/-His/Ade+X-a-gal 4 V-4 b @
5 FAYEXT HBANFE SD/-Trp/-Leu A [ REAE K,
AR HA P AR A REAE K

23 D BHE ST fEAE SD/-Trp/-Leu 1 SD/-Trp/
-Lew/-His SRFARPAR AR, 8 AN FHIESERERETE
SD/-Trp/-Leu/-His/Ade . SD/-Trp/-Leu/-His/Ade+X-
a-gal A 4K, I BEFE SD/-Trp/-Leu/-His/Ade+
X-a-gal Bt FEF-H 5

3 itig

P RE AU 28 S8 H FTRE A% 17 /50 38 o 07 5 AH B
EREHMERZ —, O H o B AEE
F PR O 30 o 300 75 3 3 S 2 35 PR ) o B R A e
KAl cDNA SCER iR . cDNA JFH e 8
MFEEPE T ORI SEHEE, mRNA P31 5E 5
E #5200 cDNA RAeH M. kA SMART
ARy cDNA SCFE, R SZE MR | BB
P M, B 5 Sl S R TR SR I 2
I, ARRAIR 3 B 3R A BE R 45 5 #E SO A il
R, HAFRFRiERMAIERERBEN, &
=P 2 TR TRt 2 R R R Ok — s (R TR g
FIFH DSN FgAEFE cDNA, BEFRAR m 25 5 M i 4%
UL, S80I = 3 2 DR g DL U0 8 6 2 ARSI
FREFRFEH B ILR o SO 58 5Pk ] DL i e
ZOR AT RALTEAS , ® R SUEM ER RN
10°CFU, fRFIElR, AFFHAmE !,
SCHE F BOE i 23K AT LU AN SR 0 A 2 v, Sl it
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%2 5 PnRXLR5863HEEAMNER
Tab. 2 List of proteins interacted with PnRXLR5863

i EAAH ¢DNA <)% it
No. Protein name cDNA Function
length/bp
1 PREDICTED: uncharacterized protein 873 Unknown protein
2 PREDICTED: ferrochelatase-1 957 Molecular Function: ferrochelatase activity
3 PREDICTED: 60S ribosomal protein L12-like 916 Molecular Function: structural constituent of ribosome
4 PREDICTED: peptidyl-prolyl cis-trans isomerase CYP20-1 1070 Biological Process: protein peptidyl-prolyl isomerization
5 PREDICTED: uncharacterized protein 932 Unknown protein
6  Hypothetical protein AMTR_s00007p00132320 1003 Molecular Function: structural constituent of ribosome
7 PREDICTED: uncharacterized protein 987 Unknown protein
8 PREDICTED: ubiquitin-conjugating enzyme E2 32-like 920 Biological Process: ubiquitin-dependent protein catabolic process
9 PREDICTED: LOW QUALITY PROTEIN: tricalbin-3-like 1253 Unknown protein
10 PREDICTED: oxygen-evolving enhancer protein 3-2 1038 Molecular Function: calcium ion binding
11 Hypothetical protein 966 Molecular Function: electron transfer activity
12 PREDICTED: dnal protein homolog isoform X2 943 Molecular Function: ATP binding
13 Uncharacterized protein 1103 Unknown protein
14 PREDICTED: putative pleiotropic drug resistance protein 7 766 Molecular Function: ATP binding
15 PREDICTED: protein NRT1/PTR FAMILY 3.1-like 800 Molecular Function: transporter activity
16 PREDICTED: 60S ribosomal protein L18a-2 819 Molecular Function: structural constituent of ribosome
17 S-adenosyl-L-methionine synthetase 848 Molecular Function: methionine adenosyltransferase activity
18 S-adenosyl-L-methionine synthetase 1130 Molecular Function: methionine adenosyltransferase activity
19 PREDICTED: mannose-specific lectin-like 1042 Unknown protein
20 PREDICTED: beta-glucosidase 18-like 651 Molecular Function: hydrolase activity
21 Hypothetical protein 486 Unknown protein
22 PREDICTED: small nuclear ribonucleoprotein E 754 Biological Process: mRNA splicing, via spliceosome
23 PREDICTED: acyl carrier protein 1 913 Biological Process: fatty acid biosynthetic process
SD/-Trp/-Leu SD/-Trp/-Leu/-His SD/-Trp/-Lew/-His/-Ade SD/-Trp/-Leu/-His/-Ade+X-a-gal
Pl 3SR G aR s 1 2 3 5 6 7 2022 1 2 3 5 6 7 2022 1 2 3 5 6 7 20 22
25 26 30 36 42 48 50 51 25 26 30 36 42 4850 S1 25 26 30 36 42 48 50 51 25 26 30 36 42 4850 51
52 54 65 77 83 89 93 + 52.°54 6577 .83 89 93 + ES2ESAR65- 77 83 RO. 03 .+

525465 77 83 891938

&7

+: XTI ( pGADT7-largeT+ pGBKT7-p53 ); —: BAMEXTHR ( pGADT7-largeT+ pGBKT7-laminC ),
+: Positive control (pGADT7-largeT+ pGBKT7-p53); —: Negative control (pGADT7-largeT+ pGBKT7-laminC).
Bl 6 PHMEZFEREEIE

Fig. 6 Confirm interaction in yeast

A HE cDNA RSSO 28, B IRIE
SO R BRI S REA R A R A 2

XEE, — 7 FREHO MRS EAEE AR, 5—
J7 I BRI B PH M o Sk T A A i I 1 )RR
cDNA ik 3L, AR5 E RNA Faifh 1
mRNA, R =HEFE B cDNA, FI/ DSN Xf
cDNA #1744 —1k , SMRT 5 A 4 2 5 41 SC % ook,

S5 Je W ok L T AL R M AF B A T — A SUE R
B34 K/ME 1000 bp JE 2N 5.32x 107 CFU/mL
MTTREECH 1.064%10° CFU Ay —1b S0
FEZATRIEFE Y, R T i 5 5 2Rk AhKNOX2
FEAMBEAEFRREN, LUEESIRRIT A RNA
FESRARTHIY cDNA APk, SR FH AR N [R5 S 2 1)

Jra, TERERHR AR T — AN EERE XU S 0%
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HSCPE MR N 3.9%10° CFU, i A BER /N 3
OrA T 0.5~3.0 kb Z[a], FARNK 92%!", Hhj
— AN SCEERI R R A, A T 0 599 D B 8
FEHEAEMSUREEN, EHMWEEER RN
SR R AL, B B SRR SRS 3 R A 258
R HEBR SCPE A AR B 1 1) cDNA BYfiA, LA
KRS A cDNA BEIERfIZRIL, ME RNA
Halifl T mRNA, R T =HES|#)%F mRNA i
TPICHE o A T AT e e I8 35 PRI 1 = 3 R i I
R AR, AROF7ERA B RUEE cDNA i
IT¥— 1k, BLoh, A TSR, Rk
LN i b R S o O € N7 o e e
FEIRSCHE SO R PEAS AT, B SO R
IAF] 107, HRT—A SCERT— NS B
CDS VKl 1087 bp( A2 i 1 3L 4 Bk ),
ST SCE G 1 3 A A PH M 50 B AR B3 K
k1 920 bp 11050 bp, HEBRH T E HII6E
HMEANZESRE, 2 D SUENTHA R B A R
GF I e HEE

RXLR EOPH 45— RIEEH, GeigiH
5T EREE AL A, RBP4
I3 B[R] g e 1121000 A B S K S 2F 32 97 106 1R
(i S TS AR SR KO T A 3B TR
AEED P PRy B SR SO0 A
s PN ELE Y A S P R R
BT S ARBFSE L) PARXLR5863 Hyi%
TR, 38 2 PR XL 52 A B JRR SC 2 R kA5 23 A~ AR
F. CHIRER 16 MEMA, WREZEMER.
FEEAM . EAMEMNE MBS,
TR B R R R YL SRR 72, PnRXLRS5863 R K
I AT REVE A T SRR 1 28 AR

S 3k
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