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BEATHF RERAMNFER, FSREOTHAHATOMAAF LR
( Morchella crassipes) M10 B#k#E4T TR EHFAMN P , oW T A HFUMEE
£ %) SSR(simple sequence repeat) 5~# #n 5 5] 45 4. 25 R &P . 1) ¥it4b ) 3|
13 044 /™ SSR 4%.,&., 47 4 8851 4 Trinity genes ¥ ,SSR f£ 3t 40 55 ¥ 4 F
¥ % B A2067.77 bp/ A, & T A A E , L P 2858 4 Trinity genes F 6L 4-#8
it 1 A~ SSR 45 &, 5 4R SSR 45,8 1925 A 2) M AT HA AT R %, 4 8600
MNAEFATEZERZZHTC/GCELEXR EEHXXAARHME; LA ARE=
WA E R AT, H 2497 A, P ACC/GGT,AGC/CTG = AGG/CCT £ 5 (A |
60% vA £, BB 2 vA GC 4 S & I, f£ SSR - FAF LR L E L 57 $ &
HARITLH TR L, TRk g & GC 49 SSR &3t 51 4.

HEETR 7T 4 #3403 A& & F 45 8 (134100510017)
TERE X5 (1984—) , B T 44 FEA P RERFUHEHRN, LR A EARAEF A
BIEEE AT (1970—) , B, TH G ERREA RN Z T LR L, 22T @AY T4,
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Abstract: The transcriptome of Morchella crassipes M10 collected from Xinzheng of He' nan Province was

sequenced by the next generation sequencing technology, and distribution characteristic of simple sequence

repeats (SSR) were analyzed. The results showed that; 1) A total of 13 044 SSR sites were detected, which

was distributed in 8851 Trinity genes,about 2858 Trinity genes had more than one SSR loci and the number of

compound formation SSR loci was 1925. The average density of SSR loci was 2067. 77 bp/piece in the tran-

scriptome sequence of Morchella crassipes ,which was much higher than that of other fungi. 2)The number of

single base repeat motif was 8600, the largest one, among which the number of A/T repeat types was higher

than C/G repeat types and the same as most macro-fungi ; the number of tri-nucleotide (TGC) repeat motif was
2497, among which ACC/GGT, AGC/CTG and AGG/CCT accounted for 60% and obviously appeared with
GC high probability. In the development of SSR molecular marker or other repeat polymorphic marker, SSR

abundant with GC could be chosen as the best primers.
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fa] B ¥ & ¢ 4] SSR ( simple sequence
repeat) J&—3& 1 1—6 MHEEZH il Y HEAS HR I
AR, WFR R TR FS . SSR T
Zor A T B EY A 20 . SSR 4r FARid &
ST H I R E ORI  BT5 1,
A S AN B 5 91 K J 2 5 1) DNA 3 1
ic. SSR Amic R H 28w A RS AR A
oA s IR SFOLRL, )2 N T A s
1L 5 A% Z2 R 2 A i Ah S E R
FE QLAY T bR A B F R D7 TR . SSR ARiC
ORI AT 43 M FEH 21 SSR (genomic SSR, gSSR)
135 3K 7 91 B 2 SSR (expressed sequence tag
SSR,EST-SSR). 15 ¢SSR # 1, EST-SSR T %
DRI 0 2 3% DX B, HLE 22 25 T B 4 5 B D 1 2
BEAHC, R0k 7 P 900 P B, 3 R o e 3
TR ARG & SSR pRiC AR I 1
B2 ST R BT, UK B M B ( Pleuro-
tus ostreatus) . R = ( Ganoderma lucidum ) | B K
H ( Awricularia auricula ), & K H (A
polytricha) FRZE (Poria cocos ) 2545 FirbiFsz .

AT — AR R e AR B GRS A
AU R R, DT R D RERE I Y SSR FRic BiE
TR AF. R (Morchella spp. ) J&— B |
AR E A, HA B B8 IR MR

Yrfa. i 4k, Bk 3 & ( Morchella importu-
na ) 25 B8 2 TR S 2R R AR N Tl A 7 R [
REBHRIRTI, T R R T W LA
it B ( Morchella crassipes ) % €8, i 38 3 2R 14
Pk A BRI PR . 2 TARICTF & 2
VEYDEAL & Fh i B A T B I & 1Y = I 1R 43§
Fric F 2 4E p 7 RAPD, RFLP, AFLP, SCAR,
SNP 51071 SeF L1 SSR FRiC & FIHIFST
6 LA . ST 1, AR AU TR S 1 1
TREEFG 5521 De Novo ZH 2554 , 70 b 5% sk 4
() SSR. 43 A Fl SV ARAE , LIl OF % 2 I
SSR 3 FHric S L EHE SRR, S A A 3 M 1 g
LB FFIERI T Bk 5 25 2 LA,
1 MRSk
1.1 ik Ek

B LR R AN S AL AR A, SR AR B TAT e 4 4R
T, 1 L5 B AR AR R, 4 5 M10. FR
7 [ 8 5 T e T AR AR 45 4 'DNA. JF 51 43 BT 52
JR L MIO B RR AR AT GBI TR 52 Tl 27 e &
B2 TR0 5.
1.2 RNA $2EUFI RS 4

MIO ¥k 7E CYM 5% 4 1% 9% 5 (4 % 0
20 g,%EBEZ g,@%i{f}’}Z 2> REE 0.5 g,@i@fi
ATE L g, WERR A 0.46 g, KB TK
1000 mL,pH HR) HF25 CFFrERFE10d,



XA, % ML F AL 4% AL SSR AT Au F AR AE AT

- 35 .

PR T TR 2214, B - 80 C T IRIFERE
e RNA SRR T STE 31 i 23R
T HR0.5 g Ze A T 22 AR T VR AT IS 220k
RCEATRH 1.5 mL B0, i STE 2 i#
WG R PCA (VR ) = VIR -
VSIEE) =25 124 0 1) BRAHEH. SRIGHE
RNA F 1. 0% ) 35 JIg W 5 J5E L UK F1- Agilent
2100 A=y 53 A AL AT RNA 2RI, >R H]
Nanodrop 8000 & RNA ¥ HYHk i

1.3 HERANF

I8 Tllumina RNA #2180 & i BB A T
SCPE g5 AL EG SR WA AR B B
A 500 bp FSCIE, i i Mllumina Nextseq 500 £l
Miseq 71~ & (B RE27 B K AR A2 P F 5 o
NP N &t SIINE SPS R DS o= D IBri oy
PE 151 I PE 175 F4Rp 544 0 Sl 1
1.4 #3R4H De Novo $f#%

TSR A 3 Y ik i A T 2 ek AN
W1 i Uk, A 00 IR e 7l G FastQC I
NGSQC Toolkit_v2. 3.3 X $45 100 46 B 64T
Jo A VP A AR A, 2% BR AR B A 90 %
Trimmomatic — 0. 33 R ic 5% P 1K o Ja A 22
I Jrfdi ] Trinity (v2. 1. 1) #4754 5% 4H De Novo
PSSk
1.5 SSR #Z4HHT

{5 ] MISA %4 (http: // pgre. ipk-gatersle-
ben. de/misa/misa. html ) X} %% 5% 24 Trinity gene
HEFT SSR A i R B B E IR A H IR
=R VIHR AR T RS RS
FE W MR 10,6,5,5,5,5. KN E &
SSR A i [] fe K [RI FR B4 100 bp. A= A
I SCAS S A Excel 1, G830 Hr SSR Y Ak
AAE BIFER.

2 R0

2.1 FEMEREHEFRAEBY De Novo £H3E
MR = I B 15 77 0 22 (Rl 3 RNA, &

Y14y B A A ), RIN ( RNA integrity number )
{H=6.5, W E#T 100 ng/uL, X F] RNA I 7
SEPEAR I, RV A Y A2 K. RNA Iy
& Mumina il 575 F#EAT, 7390 56 & PE 151
A PE 175 8 SO0 sl 1. o) I 31 7%
A B A6 e AT 254 Sk AR C S ISR
B 2 BRI BT Z 5, it 3R A i o I 4
$57.6 G(EFE PE 151 4.2 G MIPE 175 3.4 G),
PR LR T 150 3% (35 3k DT R/NPEA LA
FREE ISR H B TE SO M Z245)

] Trinity (v2. 1. 1) ¥ s 2 413 B0, %)
FHAR 1 1 % S 40 04T De Novo Mk 2H %%,
HA1ARTG 43 925 J55e A, JETUAR Trinity genes
34 972 4%, Contig N50 1219 bp, Contig ¥ | &
770.13 bp, Contig H{E 1 B 440 bp , JETTARF: 4
BRSEL K B 26 932 985 bp, #5541 GC H 4> H N
48.29% . Fe 8 1) Trinity gene K5k 224 bp, fx K
[%) Trinity gene K&k 11 778 bp,67. 06% 1) Trinity
genes <& /NF1000 bp,28. 05% 1) Trinity genes <
J&E R 1000 ~3000 bp (WL 1).

2.2 FHWMFEMEFERAE SSR W4T

FH MISA A= {5 B2 3, o ML = i T
(% SR 2H iR AT SSRAFAE 2347, 1234 972 2% AETT
4 H) Trinity genes /7, 214823 13 044 > SSR
57 55, 43 A £ 8851 4% Trinity genes H3, 5% 5t 2H
SSR Y BLAYAIAR N 25. 59% ; SSR 1E4% 54175
S8R BE R 2 067. 77 bp/ A, Hodp 2858 4%
Trinity genes FHAL &A1 1 4~ SSR v 5 i A7
SSR 13 i 1925 4, /5 B SSR BB 14. 8% .
W JH TR B SR 2 R AP AR 36 45 Bl SSR IR Y,
ATRIBEFE B ) SSR HEot 2 FAR K, Hrp,
BREE A S B £, O 8600 A, i 5L SSR {if
AR 65. 93% ; LR J& = pl KL & 2497
A, A 19, 14% ; XU AL E 52 1526 4, [ 1L
11.70% ;3¢ J5 Ry UGBS  TUiRBEE A S AT
73509 286 4~ 78 A4S F 5T A
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Table 1  Results of Trinity De Novo assembly and distribution characteristics of
SSR in transcriptome of Morchella crassipes
#5441 De Novo 214515 B Hfe 52 SSR A A RRAE (5 B HufE
B SEAR R 5 43 925 B SSR A S e/ A 13 044
AETCAHY Trinity genes/ 4% 34 972 £ 8 SSR v £ ) Trinity genes/ 4% 8851
Contig N50/bp 1219 1521 SSR H BRI %/ % 25.59
Contig HH{E i/ bp 440 AL BT 1 4> SSR o7 s G SRR 5% 2858
Contig 35K Ji£/bp 770. 13 L4575, SSR B H: TR/ % 8.26
AR TCARTL LA BEE S/ bp 26 932 985 KA AR SSR G S B/ 4 1925
FEE GC 4/ % 48.29 AR SSR KA AR/ % 5.56
I (1 Trinity genes K/ bp 224 PR ERE SSR #iE/ % 8600
K Trinity genes 4 Ji/bp 11778 AU H PR E S SSR $in/ % 1526
K <1000 bp MR H IR/ % 29 456 —AZATRRTE S SSR B/ 4 2497
KB 1000 ~2000 bp #%H R/ % 8451 DU R B 58 SSR s/ &% 286
- JiF 2000 ~ 3000 bp TR/ 5 3870 T RE S SSR e/ % 78
K =3000 bp RTFIR/ 5 2148 AR SSR $uid/ & 57

2.3 HWEHEERESSRHEEFTIEE

1 AR 2 TR SSR L TCARHE R 245
Ml a6 1 ME 1 A, 13 044 AL SEdl
SR T 307 P B A 2R, e B T IR
BABEBRNELZ LM GHE 4 Fo12 Fi
60 Ff (118 Ff1 .60 Fh 1 53 Fp. FRpRIE T ) E L
U Z (3595 1) , o L L T 42 11942 % 5 H:
YRS A Y E A (3481 1) , h L A
a7 40% . BUIK L 2, CG/GC AW
SSR i /b, B3t 31 4~ ;AG/CT 1 AC/GT &
R Z 50 R 658 AFi1 506 4, 4351 s
KU #4221 43 % F133% . = fif L SSR
i 751, ACC/GGT , AGC/CTG #1 AGG/CCT
R R 21 SSR KT, 3 B 540 4~ 513 A4~
F1455 4>, St b = aedEE A N60% L L
HWK S CCG/CGG f1 AAG/CTT =gt &% . 41
FDUBK L ) SSR & 2K f AAAAG/CTTTT
1 AAAAC/GTTTT WEa %, /5o 10 A~ F
6 4~ HARILTEF Y SSR 1, AACAGC/CTGTTG
REEUWENE TS 3= SRR/ O = PN O I B N T
FEFNZSHRAL B A A R Y BT 1, 7
1—4 A~2Z 8]

2.4 FEMERE XA SSR FIEES K EF
FHlKEF =

FHAR 14 6 T SSR T & BT A S5 24 A
B ILIE 2. B & 2 AT, 6 Fas LA Y SSR
HAETCH, A RBGEAR, SSR 1 45 4 1B .
AT & 10 IR 1Y SSR $ i i 2, o FRL O
SSR G 1Y 36. 24% , HUCRE 11 Y g it 1
S RIS (A), R MBUR R SIA 79 IR RS
J& 75 YR T UK, 2t ey T H Al B g 1) B A G
. AR FETE S 6 R SSR A 688 A, (5 AU I
SSR £ i 1) 45. 08% ; WA H (TG), I (TC),
Sy HE AL BT 0 23 AN 22 I IR AR BE
7353k 46 bp 144 bp. ZfHE (TCC), HE K
RO R3R 25 IR PR EETR 75 bp s HUOR Ff A
[I(TGGAT), , Bt 14 I, JFFIHKETS 70 bp.

3 HheSHihe

ASHIT ST i B A SSR FETTHFIE SR, R
RS 3 TR 1) 42 e sk AL AT T SSR 3 A1 Al
FURFAEIPAT , L1 34 972 Z5AETUAR K Trinity
genes R XA 5] 13 044 /> SSR {if 4, “F- 43
2 067.77 bp i FERYHSRIFFIAL & 14> SSR i,
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mAC/GT
mA/T BAG/CT
mC/G 5 AT/AT
mCG/CG
B AAAC/G
B AAAG/CTTT
8, 3% B AAAT/ATTT
e = AACC/GGTT
74, 3% 184, 75 14, 5% 17, 6% 8, 3% B AACG/CGTT
L | AAGC/CTTG
m AAC/GTT sl o%\ = AAGG/CCTT
B AAG/CTT B AATC/ATTG
= AAT/ATT 1,0% B AATG/ATTC
m AATT/AATT
B ACC/GGT 6, 2% | S ACAG/eTET
HACG/CGT B ACAT/ATGT
B ACT/AGT 5, 2% B ACCC/GGGT
BAGC/CTE m ACCG/CGGT
y BB 6, 2% m ACCT/AGGT
" AGG/CCT 1,0% m ACGG/CCGT
ATC/ATG = ACGT/ACGT
B CCG/CGG " ACTC/AGTG
5l m ACTG/AGTC
" = AGAT/ATCT
AGCC/CTGG
2,4% 1,2% W AGCT/AGCT

B AAAAC/GTTTT
B AMAAG/CTTTT
B AAAAT/ATTTT
B AAACC/GGTTT
BAAACG/CGTTT
B AAACT/AGTTT
B AAAGC/CTTTG

1,2% 1,2%

1,2%

BAAAGG/CCTTT ™ AAGGG/CCCTT M ACATC/ATGTG B ACGAT/ATCGT AGCAT/ATGCT BAAMAAG/CTTTTT BAAATAC/ATTTGT M AATCAG/ATTCTG HACCCTG/AGGGTC  AGAGCC/CTCTGG
HARMGT/ACTIT ®AAGGT/ACCTT B ACCAG/CTGGT © ACGGG/CCCGT  AGCTC/AGETG  WAAMAAT/ATTTTT BAACAGC/CTGTTG HACACAG/CTGTGT HACCTCC/AGGTGG  ~ AGAGGG/CCCTCT
WAACAC/GTGTT ®AAGTG/ACTTC W ACCAT/ATGGT © ACTCC/AGTGG  AGGAT/ATCCT — BAAAAGG/CCTTTT MAACAGG/CCTGTT HACAGAT/ATCTGT 1 ACGAGG/CCTCGT — AGCCGG/CCGGCT
WAACTG/AGTTC = AATAC/ATTGT M ACCCT/AGGGT  ©ACTCG/AGTCG  ATATC/ATATG  MAAACAC/GTGTTT mAACCAC/GGTTGT MACCACT/AGTGET HACGATC/ATCGTG ' AGCCTG/AGGLTC

HAAGAC/CTTGT ™ AATCC/ATTGG
WAAGAG/CTCTT  BACAGC/CTGTG  © ACCTC/AGGTG  © ACTGG/AGTCC  ATGLC/ATGGC  mAAAGGG/CCCTTT HAAGCAG/CTGCTT 1 ACCCAG/CTGGGT 1 ACTCTG/AGAGTC
=AAGCT/AGCTT  # ACAGG/CCTGT M ACGAG/CGTCT  AGAGL/CTCTG

A1 AdmF R SSR AU EA IR 0

Fig. 1 Motif characteristic and frenquency distribution of SSR of Morchella crassipes
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Fig.2 Law of frenquency distribution of six SSR repeat motifs of Morchella crassipes
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T TR A TR SR ALY S S BARH T8
ASFIERACH 90 AN SSR 5, t i TR
2 0B E T B SR P A AL 58. 78 4~ SSR
B2 3 1 S A A L, SSR 67 5, H B
(AT % LR A (Allium cepa) (1) 14.1 kb/ A
F14% % ( Codonopsis pilosula) [ 4. 52 kb/ A"
WA THiIBL ( Rosa roxburghii ) f191. 68 kb/ /4~
I 4 SSR B EWE TRE K
5 WA ( Coprinopsis cinerea) 2348 5 ( Schizophyl-
lum commune) . T 5 ( Serpula lacrymans) | ¥
Ol B ( Laccaria bicolor ) | ¥ ff 51 & V- 55 1A
( Phanerochaete chrysosporium ) 1 25 J& Fp 1L,
( Postia placenta) FEPIZH H () SSR %5 3% 5% 3=
W], REAW = JH TR (9SSR 43 A1 A S8 v, A B T
JE SEAH A FARIC I TF &

X RELA 2 i 7 2 S AL SSR L JT T B AR AIE
SrFT R, AR E R A/ T
T C/G HEJPHIFA X 5 RZE M KA H R
FAE], TS BEARE A E D C/C EL LT
A/T B HRARIR ™ s = hl 3 T 52 3T 2 B
W AR 2 E R R, JUH U
ACC/GGT,AGC/CTG Hil AGG/CCT £, 5 =
Bl A R 60% LA L, BLE DL GC R A
W B, R E & GC 1Y SSR 7E RN £ it 14
Hr L, R T R H A AR H 5 A
SSR M #E SSR 43 Fhnic s H b &
£ A0 ISSR (inter-simple sequence repeat ) #7;
WCHTE & b ARIE S & GC (1) SSR i 1t514).

FELA 2 B B % S 4 1Y SSR 43 A 1 51
53T, A B T 5 2297 & F /- TE SSR 43 115
0, AIRATE R 5T TR 43 A st % 1 Bl 1A i
FEEINE W= | s e e D Nl Y 0
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