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WE:AAMGERERER  AFRZRAEYFEEFHTETRDHRARAARRIEG > HH L. ZHR
FARZBEMBTT N, EREAN . ARNHRAEABAAKR LT H 6 & PG AL S5 .4 & PME & &6 R AR
A3 Fe 4 A PEL £ % @, BcPG1~BcPG16 & & A7) K JE H 370~514 aa, 125 sk KL £ 16~22 aa, Hrir ik
fi & F % ; BePMEL~BcPMEL4 & & 3 7 % & 4 327~348 aa, 15 % k¥ B /£ 18~23 aa, 3 R 4 /£ N-#5 & 4
15 %, BB AL 4L & % ;BcPEL1~BCePELA & & A7) K & A 236~353 aa . 12 5 Ak kK B £ 17~20 aa, K5 £ $ A4

O- ¥ KAt & BERALAL & 5 .

SHRKBEALRS N> NAERTER. ZALEMAMNERE TR — K%

BAEMMEM RS EA KRBT T 09 3 A RIXBELART R,
KB AER: SR F IR, KB, R M AR

A0 200 B R AT — 5 AR AL R B R L £
PR G 52 D SR L 2 7 A P Y B — 1 R
B o T Do 400 E 05 70 0 DK ) 4 L R K e il C cell
wall degrading enzymes, CWDEs) , Bt fEfifi HZ A
WENRWE A S EFRETR, R E . R
eyt fi b, CWDEs 5 i J5U s 19 8 5 I 5 & %
HEAER . W, KRR XynllA B Ry Bk
Xof IR B {5 e 7 Al v R A R I RE A W Y
Wt N AR SRBE R xynB L5 K R M T 5 )
AR S Ah MY Re g 58 1 W CWDESs 8 #
F B A0 RE R R 2 OB LLOR B B B R
Gt Ak, W 9T B & BLZ B R W 0 R TR 11
CWDEs fig ¥ 2 5 PAMPs ( pathogen-associated
molecular patterns) i T 485 9 B 18 [l N . R 5B
& (Phytophthora sojae) W B /K i fiF GH12 F1
xegl M AEAG 2/ VAEGL fl VAEG3, VAPELL,
JREE T 3 W B OK OB B BeXYGL 25 #fA4E hy
PAMPs B H AT E0 J1 3 Ia] i RE fih & 48 ) f 92 I
W R L R CWDESs i — K2,
A5 £ B 2 2 B S W2 i (polygalacturonase , PG) |
S G B (pectin methylesterase, PME) DL & £ ig

W # HH:2020-11-05

EEWB FE A RREIEA (31501665) 5 1 754 &5 0F &
&I H (201903D211001-1) 5 1l P4 4 20 & 7 BF % 41 357 1
H (2019L.0849,20191.0851) ,

B—1EE ERHE1983—) B L1, B SR I F R D IR
WA B ENFSE . E-mail: lipeiqianfly@126. com,

BEESE SEZ Q981 —), 2, W4, o8, N AE W R
PLGHLEEWF9E . E-mail: fengbaozhen@126. com,

ZUfE B (pectin lyase, PEL)™ 3 F &g W [ /E 1
W fige SR e . PEL W] DL B #2 K g & B2 IR Ak i SR
JEH S PME e Bk > LW I 192 2 B 43 b 1) H i i
P o A B R PR B i PG PEL 4k 22 [
figet1) o SR T L A 2 T PR AL v LK PR R
MR AP AR AR Qe B rp L RS IEAE i i
I R R B R

K 55 9 £ 2 i K 35 %5 1 (Botrytis cinerea ) 5|
B TER YA R T b B B R B R S A Y (1)
S SRS L W 178 O 3 S R S | P
Bhtk. 5y 5 L A R 7 4 T . K
B 10 B AT SR 2 2 7 R MRS . TR I 20 T K
%) £ 5 DR 20 B0 R 1 2% i B 1 6 TR 30 Y
i B R . ASCRIAEYIE B2
T 0T 0] e A1k DR 20 P 2R I 1 0 A 1 O L BRAL
Pt S =AM REAT T o3 M » 9 A R0 1 2R i K
B0 PR AL HIR AR
1 M55k
L1 #iEkiR

JRA 2 1 (B. cinerea B05. 10) X[ 2H 48 |y
NCBI (National Center for Biotechnology Infor-
mation) | Zk,
1.2 EFERARESH

M NCBI F#CHiiENEE. 4K PG,
PME Fl PEL % & 5, H 3% K 4R 47 5 40 5 A
PG(AAA62349. 1, BAA24524. 1, CUA74723. 1,
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GA092307. 1 F#1 AUJ09168. 1), PME (AXH37591. 1,
CAD21438. 1,0AG23893. 1 1 WP_132009657. 1),
PEL ( AAC64368. 1, EMR89234, EGY16604 .
AVI47216 fl WP_116923571) . LLF #1751 4
G, A ] TBLASTN P08 K ) 7 16 5k PR 4 N
(AR OC L IR 9 AT O A O A S BIE N E-
value cut-of f<T10-15 . A I AH 1 it SR e 1t i [
1.3 F3aHh

FIH DNAMAN #44: H i) Protein 2 7 43 #
AR 7 5 (1 218 B SRARPE BT . R AR R A
SignalP v5. 0 Chttp://www. cbs. dtu. dk/serv-
ices/SignalP/) "B FRAT I 3 P 2 S Ry 41 ik
{55 W4y #r . [F kA T NCBI CDD Chttp: //
www. ncbi. nlm. nih. gov/Structure/cdd/cdd.
shtmD #Fx0 8 F D RE B AT 70 Hr . BB N-
AL Ak 7 A (N-glycation sites) . O-H# & {1k i
M (O-glycation sites) FI#§ER 4k (i /5 (phosphoryl-
ation sites) ¥ 7E CBS 7E £k Ik 45 & {4 1l Chttp: //
www. cbs. dtu. dk/services)"'*) ,
1.4 REHLSWH

15 2 /& A F 5 MEGA X 1t 3E fk
BT A BCE R T BN (E, R T 4B L 45 S
# (neighbor-joining, Bl NJ) 4 & IF & &, ¥ 47
1 000 YK bootstrap HZE LKL .

1.5 RRBEA_RKR=ZKEHMTHN

FIAH ExPaSy 2L 7E4L SOPMA )3 Hiill
Oy TR A R AL o BRI ST B T
FLW % #h. F H ExPaSy #& fit ) Prot Param
toolChttp://web. expasy. org) 47 [A] I8 HEAR 43 #7
BT 5 = 945 8 5 k. W00 8 A Y 2 1)
BRI
2 HiRk5nbr
2.1 WREHAERAPCEBRKSH

MR K 6] %5 1l ( Botrytis cinerea B05. 10) %
4 w2 ke & O PG REE A LBRITR
JPA AT 2] 6 4% K % PG 5L R T 4 . i 44
H BePG1~BePG6(F 1), BePG1~BePG6 & 4
PR Ry 370~514 aa. Wil 43T & Ky 37. 87~
50.72 kDa, 25 H1, 5 (P 2l 4. 23 ~8. 84, BT
BePG2 4h, i A 7 51 B 45 5 5 Ik KRB 16~
22 aa, BePGL %A N HAL AL 2 AR T 51 R
1~5 41~ BePG3 BHA 32 A~ O-Hl B4k AL 0, Foflh
PN, KRR SR R 2
RF8L AR D, 5TFEMNWMR ., LE PG 25
Ry 5 AT X, R BLTE B b PG HA R SE
AR ¥ . 0 “NQDDC” #1 “ CSGGHGLSIGS
VG”(E 1,

®1 REEREERARKBEISSWN
EAXF Genbank WHRR T HE/kDa fF5K/aa Flal N-MEERARA O-EIRAbfiR BERRAb A
BePG1 XP_001550077. 1 382 37.94 20 8.05 0 2 47
BePG2 XP_024552770. 1 402 41.07 ¥ 8. 84 4 5 44
BePG3 XP_024548409. 1 514 50. 72 16 4. 41 4 32 84
BePG4 XP_024547538. 1 397 40.93 22 4. 49 1 4 65
BePGS XP_024546447. 1 380 38. 24 19 4.23 1 5 55
BePG6 XP_001552698. 1 370 37.87 21 5.03 5 3 51
BcPME1L XP_024550333. 1 346 37.24 20 6.28 0 7 45
BcPME2 XP_001560589. 1 348 37.99 19 4.38 0 6 47
BcPME3 XP_001550078. 1 327 34.51 18 6. 14 0 9 65
BcPME4 XP_024546734. 1 332 34. 89 23 7.52 0 3 45
BePEL1 XP_001554464. 1 236 24.72 19 5.78 0 6 23
BePEL2 XP_001551403. 1 353 36. 05 20 4.56 0 57 74
BePEL3 XP_024552848. 1 335 34.71 19 6.22 0 18 46
BePELA4 XP_001560884. 1 329 34.41 17 7.80 0 9 49
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ACJ09168.1
AGJ90439.1
BAA03244.2
BAA24524.1
pc CCA747231
XP_001550077.14
XP_001552698.14
XP_024546447.1
XP_024547536.1 ‘B R
XP_024548409.1 R
XP_024552770.1% .

AXE37591.1
BAA75474.1
EF596784
FJ213426
0AG23893.1
RIZ06657.1
XP_001550078.1
XP_001560589.1
XP_024546734.1
XP_024550333.1
ACS78057.1
EGY15301.1
EGY16604.8
PEL, EWY81407.1
EWY82089.1
WEY83708.1
KJK61884.1
KNB14192.1 M-8
XP_001551403.1 8- BB &
XP_001554464.1 8- B -Bol<

PME

BSENMLFTYNOFYYTHGE 187
¢y PECEHEISTIEEVEERS 172
E7ECGEHGLSTESVEERS 169
€1 ESGEHEESICEVEERY 170
NYCSGEHGTSTGSTA. . T 173
ETCEGEHGISTCSVEERS 173
Ly BSGEHGESTGEVEEKS 18D
GVESGEHGLSVESVEERD 172
¢vCSCEHGLSICEVEERS 172
LTESGEHGISTESVEEKS 18]
EESCEHCISTOSVEERS 177

117

B 1 X#E&M PG.PME 1 PEL 5l bt 3¢

2.2 REFMEREAPMEEERESH

KA IR A b 3k R 4 55 PME H
IR TG . 5 4 k1 BePMEL ~BcPME4 (5 1),
BcPMEL ~ BcPME4 & 1 5 %1 K B Sl 348 ~
327 aa, 4> T K 34. 51 ~37. 99 kDa.,PI 2}y
4.38~7.52, P ATV R AR SR KN
18~23 aa, BcPMEL ~BcPME4 #5% 45 N4 3L
FOAE 5 B 3~9 A O-BERAL AL 5 5 4% 7 51 v
MRACAL & 45~65 NCGR D 5T
HME . H W PME Z 5 8R 7 9 47 Loxt, R A &
i PME B A RS2 R E Y i GYQDT”
FI“DFI/VEG” (E 1),
2.3 REFMERFAPEL ERKRKDH

A E AR A IR R 1 4 5% PEL KJE &
2 5L R T 9 . 67 44 1 BePEL1~BCcPEL4 (3 1),
BcPEL1 ~ BcPEL4 % (1 )% 5 K B S 236 ~
353 aa, W4 T8 N 24, 72~36. 05 kDa, PI i
4.56 ~7.80., Ay IE R &5 5 K. KEN
17~20 aa, BcPEL1~BcPEL4 #8¥% A N-BE L1k
L A2 W O-B AL AL 5, Hrp BePEL2
HAT 57 A OBl 3L AL AT 555 55 7 90 v 9 1R Ak 7 st
BMFET H23~T4 41 (GR D, 5HE . LW PEL
By 9 B A m RS A R AT
M*“VCEDA” “ GGGA” Hl “ GKLV/Y/FRSC
GN”(F1).

2.4 REBEBZREMSNR

F| ] ProtParam tool X JK 7 %] £ 5 fist fiff 22 5
PR PEAT ) AT 45 SR W 7S [v) 258 3R 05 Tl 5 A7 A0 10
M) =454 (B 2), BePGl~ BePG 6 [ = % 45
M EER AL, th 240 FAT 1 5 R R — i K
D Ae 7 S5 4, F AR B ARl /NS A8 /Y Toop
. BcPMEL~ BePME 4 78 # {3 8 F & 9
o AR o i A R E VAT 19 B 1 2 BB AR B
E B L MR E N Y s K A ], B R 8 5
13" SR B WUEL £ ML 4 . BePELL ~
BePEL 4 [m] 5 A6 = 2 45t AH L, 2k 1R 3 55 0P
BCUA B 2 0 B A SR 45 4, oh S MRiE B
KN VA [A] Y 26
2.5 REHMDH

MK 3 Fros, BePGl 1 BePG 2, BePG4 #i
BePG 5,BcPG3 il BePG 6 43R —4i, 5HE
PG R KR, 541 E PG W B 70 JF (& 3-1).
BcPME1~ BePME 3 Hh—#,BcPME4 5 As-
pergillus niger PME B h—#8;, 5401 # PME 3¢
%5 Zm (8] 3-2), BcPEL3 Ml BePEL 4 3R i)
— K¢, BecPELL 5 3¢ B Fusarium oxysporum .
Verticillium dahliae 1) PEL ® 3| — 2, M
BePEL2 5 Aspergillus parasiticus 3 5| —i (&
3-3). MZ.JKHi% 8 PG.PME.PEL ¥ ft 5K
PG.PME Jx PEL RAE—&. W2 5 4 73T
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1~6: 43 %% i BePG1 ~ BePG63 7~ 10 43 % X i BePMEL ~ BePME4 ;5 11 ~ 14 43 %] %} % BcPELL ~

BePEL4

2 REAERRAKBEA=KEHTN

BAA03244.2 Aspergillus oryzae
BAA24525.1 Penicillium janthinellum
AGJ90439.1 Ustilago maydis
XP001550077.1 Bepgl
XP024552770.1 Bepg2
XP024547538.1 Bepgd
XP024546447.1 Bepg5

89

87

87

89

ﬂ[ R1106657.1 Alternaria spp
0AG23893.1 Alternaria alternala

—E XP 024550333.1 Bepmel
100 XP 001560589.1 Bepme2

— XP 001550078.1 Bcpme3

78 L— BAA75474.1 Aspergillus oryzae

XP024548409.1 BcPG3

ACO54875.1 Phylophthora capsici
[ XP 024546734.1 Bcpme4

XP001552698.1 Bepgh
CUA74723.1 Rhizoctonia sotanl

100 L— AXH37591.1 Aspergillus niger

00Q84957.1 Penicillium brasilianum

AUJ09168.1 Xanthomonas oryzae pv.oryzae

3 —QQE EWY82089.1 Fusarium oxysporum
89

EGY16604 Verticillium dahtiae

100 L XP 001554464.1 Bepell

[: XP 001551403.1 Bepel2
87 KJK61884.1 Aspergillus parasiticus

[ XP 024552848.1 Bepel3
100 L XP 001560884.1 Bepeld

WP 116923571 Xanthomonas campestris

1:PG;2:PME;3.PEL

3 Rt
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20 i B R AR IR DT R A I R R B R
177 97 SR 3 ek 43 1 — &R 51 CWDEs %5 38 41 fifd B 1%
AR ERE " . A ) AN R 1) A Sy R
HE L BBt CWDESs Hi 38 i i 76 [ A 3 15 v ke 2]
AR R A 32 KT A SCR A YIS 82 7
Gy HT T b A 2 A6 B TR 2 P = 2 R I 1 43 A L R
1P 5 AR 5T 15 5 R SO B Ak 57 s 43 A 15 100
IEAF =R R WGy 5 BEAT T & R T A L 43
T ) FH A 0 T D50 S A 3 T 1 4% R 1 Y
AT RGBS B T A R h 3 2R
P RZ S

R 4 7] 160 i TR 2 ey 22 5 2 LW I 1R I K TR AT
1 6 A5 BePG K /K 370~514 aa, KB4y
AI55 KT 5, L] e 2 (B BR G P A I
X RAFE YR PG A e R ~F 27 . B 5 E BT
AR S GEE L U R 5 AR Y
PG Z5H9 2 L, #8247 R ) Bl 2 2B iy < 1
AR B A RN W R I AEAE 4 A
L BePME K/Nh 327 ~348 aa. #8 HA 5 5 ik
Fel. AN[E Y F PME J7 8 77 76 0/ <7 X0 (H 2
Jp 0 ] A7 6 AR K 25 5. 5 a0 A i E 25 R —
', BcPMEL~BcPME 4 3% = H%ifr& 50
A MGE ) PME 858925007 2 R 4 v R i 2
MR A 4 5L BcPELL~BePELA, K /N FE
236 ~ 353 aa, #8 HA7 5 5 Ik /¥ 5. PEL ¥ %
) 22 S 8K H B PEL J3 ST AF7E — SE 57 oL
MR ES R Sar AFR e R —50 . K=
RH5H 5 Aspergillus niger 2L Wi b 1A 45 # 1R
AL

I Ah o« =20 A 4 16 SR I AR Y 9 &R G
o b2 R W], = 25 SRR I 6 45 W b b LA (R
SPPEARP S ] AR AE 25 5. R IR ELTA ) = 28 R
2 it 5 2% G FR ABCIE 5 A T ) SRR I BE B SR 40 T
T S U 1NGS VT E k C

B 5 56 PR 4 2 R AR P A 2 AR B0k R

\
/]

AW A B 20 0 L TR 3 R AL AT A AL 25 4 EH

FEP R TAE 43 TR K P i B ax s B X T g

B E R S, X R s e o B0 ML 5

ANHTIE L AIF 5T 4 At 1 2 i i
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Bioinformatics Analysis of Pectinase in Botrytis cinerea Genome

LI Pei-qian, YANG Jin,FENG Bao-zhen
(Department of Life Science, Yuncheng University, Yuncheng 044000, China)

Abstract; In order to control the gray mold effectively, the distribution, physical and chemical properties, and
tertiary structure of pectinase in Botrytis cinerea genome were analyzed by bioinformatics in this study. The re-
sults showed that there were 6 PG,4 PME and 4 PEL in B. cinerea genome. PG sequences were 370-514 aa in
length with 16-21 aa signal peptides and abundant phosphorylation sites. PME sequences were 327-348 aa in
length with 18-23 aa signal peptides and many phosphorylation sites,but no N-glycation sites. While PEL pro-
tein sequences were 236-353 aa in length, with 17-20 aa signal peptides,and abundant in O-glycations sites and
phosphorylation sites. Conservative regions existed three kinds of pectinase amino acid sequence respectively.
Tertiary structure prediction results showed that similar domain structure presented in the same family. Evolu-
tionary analysis indicated that pectinases were conserved in B. cinerea genome.

Keywords: grey mold; polygalacturonase; pectin methylesterase; pectin lyase; genome

(E#% 16 77)
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Abstract: In order to breed new potato varieties with high resistance to late blight,high yield and high quality,
the potato material CIP388676. 1 with strong late blight resistance was used as female parent,and the variety
Kexin 23 was used as male parent, we obtained hybrids F, by crossing,and the SSR molecular marker technolo-
gy was used to identify the F, superior individuals. The results showed that combined with evaluation of agro-
nomic traits including plant morphology, tuber yield and starch content, we finally selected two strains with ex-
cellent comprehensive traits. The SSR fingerprint of nine potato strains and their parents was established by u-
sing two SSR special primers to amplify genome DNA. The research results could promote rapid identification
of potato.

Keywords: potato; hybrid progeny; SSR fingerprint



