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H E. B RKEHEAZ5 P EKFZ CCMCCS5.0026 B £ 4 B 4HK-F EAEW £, A RZHiEF AR
WA R A, 7R . RSB ZTENSFER, FHBAAZRHTLAEARATNE, FHEBEFREIEERTE
(SNP) . > i Ba AN B kK F (InDel) L 45 #1% 5F (SV) 3474 M F2 i2 8, 5F DNA K F % 7 2 B 347 KEGG . GO,
COG .NR.SwissProt £ 4% F 28, &R . FEAFKZEMNFELREA 44 x, 5 FBH/Z CCMCC5.0026 48k, =L I
10607 A~ B & & 4E Bl SUSNP, 4774 A~ InDel #7 1428 A~SV, 2 35 0469 N A B A A B F, X BT F AR P HEF
B-F 86/, ta e &% P450 195 />, 254 AR A xbF Bk 2 fe b B KR Z R R85 5] AT ILE, AR Z 89 45F
AR E At T ER ZRX AR AT A,

KR ALAK AARAEENS EAFR S A (SNP)
(SV) #ZRF @ieé 4 P450
doi: 10.11842/wst.2019.04.032

N B AEANE %k (InDel) M T F

P 5 %5 R917 L ARAFIRAD: A

R Z (Ganoderma ) WHEFR N AT BELE” 158
HEGRIRIE” R A EEZ — (P A RIEH
E 258 (2015 4F i) s R 77 2 (Ganoderma lucidum)
L2 (G. sinense) R Z LM AR, REZREW ™4
KEWEDTEEY) BT, A 400 ZF bS5 Ysse , &
BRI RERY T, RERER L R %
MR ZN, UTAER, T A R IR IR B
i, (3 EA 2N P A (B A T A 52 2R B B A e
KA, FRIE 72 A FhER ok A s E R H A S
My, 5 L R ) B FR AR 22 HOK, P Y
()R B B Pl o iR B i R R A R
PO AR RE A 2255 RN K4Sl A 32
PR ME TIEAK IR A, HATEE AR TS
ARG RS B M RACRmAR . 2011 4, 7R
2 CGMCC5.0026 F [N A I 77 19 5€ U HEE 1 o 2 2 [

WS B #1:2018-08-07
142 B #:2018-12-26

Y2 ST SERRD, (1 2R 22 AE 56 D 21908 N R A 7 3t A%
SR T RE, o T Aicil B B AR AR F B, X
KR R BE BT T A

IEAESR, Bl DT 4 AR 1) & e Sy 2 i S R 4
DU AN 58 1, BN P B ARABAS 2] T TR, A1)
FH 4 L DR A FR e AR AT DA 4 35 R 2H I T P 425 9 o
BATIR 241 (SNP) 4l ABARIC (InDel ) 4514725 5
(SV) AL H 48 DUBUAE 5 (CNV) , 312 R T8 AR
T 3 A% Pl 3 g s PR IR 7 VR AR 0 AR A 5 461
Shin 55 144 58 2= = /¥ %5040 43 991 5 UMD 3.1 1 Btau
4.6.1 AR 1228 LR AL T X, 203 30 T 46 301
F128 6134~ SNP, iX $& SNP f& i 2- 555 Hy v] B 5 7= 1)
B R R ) 2R B O, R R BT K24k
(19 SNP 37 F )i 80 X3, 3X 2 B SNP 4% T SR AH
KFEN AR, Zhang 55 N\ 58 1o 4> 3 K 41 70
A KIS P SR MR I F BiPC2 8 T Yt
R BO4 I+ Varshney 55 A" & EE & R HL T 5

* RAARMFEAEFFL AT B (81503189): 22 =ik MVA £ 2 £ 4B A R a9 X W F 89 A RBIE, AT A A2 BREAARHA
FRAZTELAALT A (81573703): AR A K EZX K R AR ZHSERPOREIE, fiTA: 23k RE A ARTRRAERA

(2018N3014) : A Z 4k B APty 5| b Aok F, R wA AR Z
ok aRIAEE SR F, HUR, E BTG 6T R
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Fofr (B A R S TE N Y 292 FhOR LA T BRI 2H E L 7R
S EEBLT LA AT RE S 914k B FhAH 5G4 X3
FEiE 1 P2 ST B e T — SR pE SR 5k 2
FEMARZ AR ENE . Lee 25 A7 5 T 5 [ 1Y
T K G AR MR R E AT 4 3L DR 4 o ) e L s e o T
304~ 5 AEAH 1K SNPs 1125 4~ Indels

R T RIS R AR G R AL B L,
AR ) T AR B AR T T A S R A
FE o A 38w R 2 DR A E O R S R 2
CGMCC5.0026 (%5 A 41 ) i 17 bo 4 DL 48 /s HiAE
SNP.InDel .SV AF7E RS 5, 5 7 A I [ 2R 2 AR
T FVRHE , S BIFFEAS [ A 5 1) TR R 22 ) 1) 22 S
HeEdE . RS E T 524 K R 2 =
A RAH SR AR S AR W ThRiC & R 5
PR AR A R AR

1 RS

1.1 ##

752 CGMCC5.0026" (R AF T A S 40 5, 5 [ R 2
(52 i v [ B2 2Rl e 25 FH AR DA 95 o 2 iE 02 1t
W, PRR R AR A
12 F#k
12,1 RZALHAEDE

W 2 IR 2 R RRAE 28°CIE RS IR AR h b4 T TG AL
P AL ARG HE 28 PDA B350 h M 22 B K &
B2 K 5-6 e B, T FLARAE R 2230 B AL FT AL, IF
10 EARN 1 em MY TR 22 Peb6 4 2 PDA WA 3R 58
28°C, 180 rpm % F 1537 8 d, 2R )5 F B4l /K sk = ¥k
WA ToE, 45°CHE T ZIEE , BS54 3K,
122 RZ =40 E

P22 1 PDA AR 52 5 ik Rl 1.2 TR o K i
Vo5 0 T 22 WA S ARy e b R L ARYE S
5 22 A U4 B A R HOR 2 = Y 2, R A i -
1R SR A TR A R 2 = B e, FRE0.05 ¢ &£ 4T
PRI R 2T 2208, A 3 mL 80% ) L B2 4 4 h, 9K
Je TEIREE S 60°CTT B $2H 20 min, RHRBURE A 2
10 mL, B 1 mL KV 8T S5 A 0.2 mL 5% 1) 75 H i -
UKTATR A 0.8 mL 1) = S PRYA M , 70°C/KE 15 min, 12 4]
EEE,BEIMA 4 mL G UKESER , #5) J5 76 560 nm 4b
D WG BE A
123 #$Za4ARmEN 5

FHAR 4 5 PR 20 DNA £ B & (AR ZE bR

(A FRAED 4T DNA FHEI SRR ot i 4
UF 9 DNA 26 AU 50 I A R PR W it AT 4
BEAH I . 1 Se X U HE R 4 DNA A TAG I
GA% JE PR TS B VA DNA | Bedb, SR 54 7 Befb iy
DNA #E47 v Bealifh R Im B 52 3" s fin A G e 4
3k IR 5 FHBRIR R BEIR R IR EAT i B/ ik £, b AT
PCR 4" 1% DIJE G iy S, 4 1 SC P2 e kAT SO i
R, RS A B SCE FH Xten HEA TIN5 o X6HI PP A5 21 114
JF b reads(XU e 51 HEA 7 ot 0 PAl , i 9815 2] Clean
Reads, H FJa g /E W15 B 2250 Hr . F bwa 4R
Clean Reads 5% Je R4 7 9 AT LU X, FE T Ho Xt
FHEAT SNP  Small InDel SV (R F13A B , I X DNA
IRV 22 S B A T2 08 5 TR AT
124 #2592 CGMCC5.0026 A& B 41 18] & 7 o) 4
IRERER =S

MR 552 1) Clean Reads 7 772 CGMCC5.0026 &
DRIZH ™ B0 o 45 R, I GATK 4k T EL 4 3£ SNP
F1 Small InDel B9 4G, F rfr SNP () 45 I 2 MR 4 Clean
Reads 7£ 2 % K& R 41 19 52 v 25 3, i FH Picard (http://
sourceforge.net/projects/picard/ .(Picard)) #F 17 2 & &
(Mark Duplicates) . GATK # 17 J5y #F & k. %] (Local
Realignment ) ., i3 i & {E A% 1E (Base Recalibration ) 4§
Toab B, DAORIEAG DA 21 (Y SNP HERAPE , Fi6lH GATK
HEAT SNP FAGI , k0, A5 B R 1) SNP L i R, I
FH SnpEAf % 44"3E 45 SNP F1 Small InDel 25 5 ) 7E B
5Hu . f#H breakDancer Kill SV A8 5, Ff-XF SV i#E47
TR
1.2.5 DNAK-F T} B ISk S o fe iz 8

TR E R 2 5 R 2 CGMCC5.0026 8] & A=
[F] L9728 SNP CDS X 2 £E /Y InDel 5 SV HYHED , K ix
Sl S L TR 5 o BLAST" 5 NR™ | SwissProt™™, GO™ |
COG™ KEGG" Iy RER s 4 HEAT LEX , I X ik £E 2
DN REHEAT TR
1.2.6 RT-PCR A&

B 412,17 R B R 19 1 22 8] TranZol UP (Jb 042
A 4 ) #E B RNA, #& J5 ] TaKaRa PrimeScript TM RT
reagent Kit with gDNA Eraser Kit (11§ H TaKaRa) J ¥4 5%
B cDNA i R 2 4 5L AT P 1y 45 51 R A 5k
B R R 9 5 AR KAH DG By % ¢ K19 CDS )7
H1), & ] Primer premier 5 A5 5 14, 519 %51 (R
D), PR ZH 22 cDNA A, J SYBR ® Premix Ex
Taq TM II (Tli RNaseH Plus) (114 [ TakaRa)#£17 PCR,
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%1 RT-PCR3|¥F75|

HE7] A3
GL30073-F GCCCACGACAGAAACCAGA
GL30073-R GAAGAAATCATCCACGGTGTAATC
GL18755-F GCAAGGCTCCCGAAAGTA
GL18755-R ATGGCTGTGCGACGTGTAT
G1.27476-F GACAGTGCGTTGCGAATG
GL27476-R CGAGTTGAGGTGGCGTTT
GL21797-F GGCTGATGGGTTCCTACTGC
GL21797-R CGTTGTGCGTCCGCTTGT
GL24821-F TCCGCAAGCAAACCAAGC
GL24821-R CGGGAAGGGAGCATAAGG
GL27323-F TACTACCAACAGCTCCTCCG
GL27323-R GCTTCCGTCCCTTACTCG

*
0.8 ' '
0.6

. _

Zg‘ 04f : ::::: ::::: o

_&‘ B S e S .

ozl = :
0 #HE ﬁ:%uc-GMégs.ooze

E1 AHELHNEYE
EHE LR Z AP <0.05,

25 - f 1
20
20
[=N]
& 15t
py
M
w 101
w|
5 .
0 :
#Z # 2 CGMCC5.0026

B2 AHEZHN=ESE
EBHELH R LA, P <0.05,

SN PP A - 94 C TR 30 s, 94°CHEMES s, 60°CIR Kk
30 s, 3L 40 HOGTE I T H- I -3k 5 Sl
(GPD)MES NS HEIN , FE DS AR Sk i 27 AL
1.2.7 B

Bl 53 B 1 71 SPSS17.0, 8854 43 1R JH B IR 3%
FZESIRZELLE ., P <0.05 M2k 03, P <0.01

RSP
2 ZERE55H

21 BARFALZAKRGALAY S

WAREERE 8 KRG, Wi a2 B 22 T8 (& 1) iy
7R, 7R 2 CGMCC5.0026 FY TR 2218 0 0.51 g /25l 2 11
L7 4% I ESE T2 R T2 5
22 ZikaEaEi

X} AR 2 CGMCC5.0026 FliH 2 TR 22 1) =il % & itk
P, a5 LW (K 2), 52 B2 10 =k & &>
20.00 mg- g™ AR E CGMCC5.0026 4 1.30 4% , 1E 4 H
T B EZES
23 #HEa4ARMEN S

X E I Y Q30.GC & i 55 % FL KAL) Fb Xt
R OFHESEREN TGO, Ha e R (R2) . 155
) reads X H A 7 679 704 4~ K i 7 45 R 5 R 2
CGMCC5.0026 £ K4 LU #% , & 815 2 7% B P 21 ) DT BC
A 87.79% N FFIRIE N 4445
2.4 3% SNP &t 5 24

5 22 1% SNP Al 45 SR B, S AGH ) 1] 1) SNP £
oM 2912124, Hirb SNP 1) Ti/Ty (g /85 6 ) 1) e A
281, Hih Zu 28I SNP A5 K 62.87%., SNPAE S+
[ 3 B R 13 914, (& R 22 F s 35 (R 11 86.35% -
X SNP AR I 25 Rk 710 8, & B, SNP I8 5 E 8k
HEAE CDS X (37.04% ) , 7 CDS [X 1 FZ A AR K R Ny
[F) S Gt 5 A% (58.57% ) M [R] S g5 5 4% (40.53% )
(%3),
2.5 # ¥ # Small InDel 6| 5 728

R PEFE S Y Clean Reads 752 % S N4 F Y E N
ZESL K2 5522 KL N EI1E CDS X A9 Small InDel
ARGt HAR S RO 0 458 1~ (6 4) . HRUEASINAS 2] ()
Small InDel v 5 75 S % FL N0 947 B A B, X H 2
H LN L CDS 7 B 555 B, X InDel £7 25 217
DIREa BRI 028 45 R (RS i . WNRP LR
th, InDel 28 5 2 & A5 78 3L R 1Y B i (37.31%) . T i
(33.43% ) X3 A1 CDS X385 (12.71%) , 7£ CDS X H, &
AR SR Z A 582 (50.58% ) -
2.6 #HZ 89SV agEn L s

i FH breakDancer X} SV #E4 7460 i 25 S 22 B |
2RSSR AR S R BCR 3925, Hivh AR SR R £ 1K) R Bk
AN S HR i oy 1437 (3R 6) o ARTEHGINF] 1Y SV 48
SAESH RN A ERAEAR R 0 TS5 B R A )
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F2 FES.644 NFEHESIT

& )8 5 89 reads(Clean_Reads) Q30(%) GC(%) A Yo /Mapped (% ) B34 % 2K (Ave_depth)
7679704 89.1 55.98 87.79 44
=3 SNPERER

EA SNP# B X 3%
F B A R INTERGENIC 826
A B 7 INTRAGENIC 3
A 4~F INTRON 25 877
B B K 3% (5K 2 1 )UPSTREAM 77 845
B T 7% K 3 (5K A ) DOWNSTREAM 68 487
A &5 UTR A UTR_5_PRIME 1625
F B3’ UTR A UTR_3_PRIME 3733
3 1154k % 2 (exon 7 2bp 1 )SPLICE_SITE_ACCEPTOR 191
384k £ % (exon j& 2bp M )SPLICE_SITE_DONOR 156
3 hpls 5 X 3% % & SPLICE_SITE_REGION 4098
k&é AT 3R AR (3F Wﬂ] X )START_GAINED 257
HRAT B A FI BT 69 R K Other 248 CDS
B L% A% % % SYNONYMOUS_CODING 63 178 CDS
IE B L8246 2 A1 52 & NON_SYNONYMOUS_START 11 CDS
3E B L% A% % NON_SYNONYMOUS_CODING 43722 CDS
) Lk AT 2 & SYNONYMOUS_STOP 78 CDS
ek 5B AL F 3% 4% STOP_GAINED 562 CDS
SOk B % % STOP_LOST 168 CDS
A 4s B AT % % START_LOST 147 CDS

%4 Small Indels B CDS X 4it

CDS # A (CDS-Insertion) CDS % % (CDS-Deletion )

CDS %24~ (CDS-Het) CDS #:4-(CDS-Homo) CDS Indel # 2 (CDS-Total )

4625 4 833 3154 6304 9458
*&S5 Small Indel;FBEER

EA SNP % B X 3%,
B B K 3% (5K 24 1 )UPSTREAM 27755
A B A INTRAGENIC 53
H B T % K 3% (5K A 1) DOWNSTREAM 24 870
3 4R £ % SPLICE_SITE_DONOR 87
W% R R & SPLICE_SITE_ACCEPTOR 130
7 4-F INTRON 8 860
B A X INTERGENIC 295
FA B 493’ UTR A UTR_3_PRIME 1206
FAH a5’ UTR A UTR_5_PRIME 606
B hds 5 X 3R % SPLICE_SITE_REGION 1039
Fo ik A3 B A P69 R Other 39
#% 25 R A (3F 3 89 B4 AE N M PR )FRAME_SHIFT 4784 CDS
A5 AT £ % START_LOST 43 CDS
B AT (3 % #4445 ) CODON_INSERTION 1636 CDS
Ok B L F % % STOP_LOST 65 CDS
5 A5 M i (3 49 #4045 ) CODON_DELETION 1277 CDS
Yok 5B AL F 3% 4% STOP_GAINED 119 CDS
AT R b8y 3 84 B A4S M R CODON_CHANGE_PLUS_CODON_DELETION 929 CDS
AE B AT R L6y 3 649 A4S 69 M) R CODON_CHANGE_PLUS_CODON_INSERTION 605 CDS
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£6 SVt
SV &% F#HA(INS) # % (DEL) B 4% (INV) e &4k 45 (ITX) Je &4 18) 742 (CTX) £ 7 SV(UN)
3925 768 1437 699 217 772 32
®7 SVER AT KEGG 43 Hr , 313 26725 S L D) 3 2 1 e 2 A ARl
SVEFEA SRFRGEF AETRGEF KEE R G EF 0 B& IR AT (79 ) VR IEBR AW A R (724 Fi
DEL 709 56 672 RNA%@<7O/I\)(F§—]4)O

— — - — S LR AT 86/ I T, H AT TR
- o s 200 SRR TBFSE, 0T S RS R RRE =

\CDS B 45(5 B, X2 SV AR b7 B AR
FEXHEIE (DEL) i A (INS) S (INV) =R A 2
FAR AT RS S R (R D Wi , NPl LUE
LSV AR S R A A SN B T X,
2.7 ¥ % DNAK-F T Fe9 547

TE CDS X &A= AR ST RE 2 [ i S R T et 221k,
I 3 5 2 55 2 2 B P 2 R] & A i AE TR L2848 SNP
CDS X &4 1) InDel 5 SV 11 5 P 54124351k 10 607
47741428, 49 64918 F RGBT R, COG
LR T 4061 A8 AL b AR i 278 S B
(T RES R FE Rz f AR (361 4> ) (IR AR
A6 B G2 F A AT (352 1) KAk & P
B F AR (3154) (1 3) o K45 21 9649 A8 5 I

COG Function Classification of Consensus Sequence

750 -

500 -

Frequency

250

(=

Function class

il 5 A 5 O HE S IR 7 GLSwi6" ™l GIPacC'™ % PR,
ANBER CDS X & A= 1 A8 S 248 10 4 531 Sy %85 A0 W) o3
LR LIt 5EAE . BRI Z AN, Mk B8R S 4 5 53t (R 1
AR I T 440 g5 w2 T 2246 O D i ek 2 R
PacC/Rim101 | Zapl . Spt8 Fl Bfr2, iX S %% 5 K 9
CDS X ¥R THE R UG RAR (2 8) .

TR R 20 5 2% P450 1Y AR S RE A 1951, 5 E
R AR 2 T 5 S T (1LSS) /3 BE AH G Y 78 4~ CYP
FEAE LG, A 70 A AE R A 6 R, oo 12> CYP512
1A~ CYP5144 35X 131 FEHFE CDS X A T4 5,
AR S AR R AR R AR 5 AR A RAE L E B RST3R
153 U + BTN R A (3 SR A
A, XTI GL15605 7R S HEATIFKR , 1% 3k
DNA J3751 2186 #% 11 R Ak & A= H BE 58 48 (K5 A)

. A: RNA processing and modification

. B: Chromatin structure and dynamics

. C: Energy production and conversion

[ D: Cell cycle control, cell division, chromosome partitioning
. E: Amino acid transport and metabolism

| F: Nucleotide transport and metabolism

. G: Carbohydrate transport and metabolism

. H: Coenzyme transport and metabolism

. I: Lipid transport and metabolism

[ J: Translation, ribosomal structure and biogenesis

[ K: Transcription

. L: Replication, recombination and repair

[ M: Cell wall/membrane/envelope biogenesis

I N: Cell motility

. O: Posttranslational modification, protein turnover, chaperones
[ P: Inorganic ion transport and metabolism

. Q: Secondary metabolites biosynthesis, transport and catabolism
. R: General function prediction only

. S: Function unknown
. T: Signal transduction mechanisms
. U: Intracellular trafficking, secretion, and vesicular transport
. V: Defense mechanisms
I I I [ W: Extracellular structures
1 | l - I. B[] Y: Nuclear structure

ABCDEFGHIJKLMNOPQRSTUVWY Z .Z:Cytoskeleton

3 TWRERECOG EEE
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Cell cycle - yeast

Meiosis - yeast

Endocytosis

Peroxisome

Phagosome

Alanine, aspartate and glutamate metabolism
Arginine and proline metabolism
Cysteine and methionine metabolism
Glycine, serine and threonine metabolism
Lysine degradation

Tryptophan metabolism

Tyrosine metabolism

Valine, leucine and isoleucine degradation
Amino sugar and nucleotide sugar metabolism
Citrate cycle (TCA cycle)

Galactose metabolism

Glycolysis / Gluconeogenesis

Glyoxylate and dicarboxylate metabolism
Pyruvate metabolism

Starch and sucrose metabolism

Methane metabolism

Oxidative phosphorylation
2-Oxocarboxylic acid metabolism
Biosynthesis of amino acids

Carbon metabolism

Degradation of aromatic compounds
Fatty acid metabolism

N-Glycan biosynthesis

Biosynthesis of unsaturated fatty acids
Fatty acid degradation
Glycerophospholipid metabolism
Glutathione metabolism

Purine metabolism

Pyrimidine metabolism

MAPK signaling pathway - yeast
Proteasome

Protein processing in endoplasmic reticulum
RNA degradation

Ubiquitin mediated proteolysis

DNA replication

Homologous recombination

Mismatch repair

Nucleotide excision repair

RNA polymerase

Spliceosome

Aminoacyl-tRNA biosynthesis

RNA transport

Ribosome

Ribosome biogenesis in eukaryotes
mRNA surveillance pathway

|

I I_.._.
) 33
S SB

w

»

w

o =~
o I RS N
.y .
w w 3
w w
> 9
(9,]
5
=
N}
9
3

I P>
o

—

o0
A
)

HUHQ'

w
g

W
=

)
~

il

50

W
(=]

1 70

] 32
[ ] 28
f

56

Environmental Information Processing

Cellular Processes

Metabolism

Genetic Information Processing

I 1
5 10
Annotated genes/%

B4 TREERKEGG EEE

(=]

®8 SEKBXNERATHESR

15 20

AP %Ak =B EFER

EFHEE

GL30073
GL18755

GlPacC
GISwi6 R L AL R &

G127476  PacC/Rim101 R U AL R

GL21797
GL24821
GL27323

L PU LT3
ER UG R T
Rk

3k B XL % 7%

Zapl
Spt8
Bfr2

FALTF MR (3 69 4 4E)  Galu96scf_1,3657743 bp, ACGCCCCCGC/A

GaLu96scf_17,416178 bp,C/T; Galu96scf_17,416438 bp, A/G ; GaLu96scf_17,416574 bp, T/A

GaLu96scf_19,777035 bp, C/G; GaLu96scf_19,777106 bp, C/T; GalLu96scf_19,777127 bp,C/T,
GaLu96scf_19,777154 bp, A/G; GaLu96scf_19,777177 bp,A/G ; GaLu96scf_19,777199 bp,A/G;
GaLu96scf_19,777241 bp, G/A ; Gal.u96scf_19,777336 bp, T/C

Galu96scf_16,879014 bp, T/C;Gal.u96scf_16,879065 bp, C/T

Gal.u96scf_4,278409 bp, C/T

GalLu96scf_17,52616 bp,C/G,T;Galu96scf_17,52980 bp,T/C; Galu96scf_17,52987 bp, A/C
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x9 HMEEPSI2FPSI4KKENER
L & AR Rk TFEA 715 &
GaLu96scf_1,3908878 bp, G/A ; GaLu96scf_1,3908620 bp,T/C; GaLu96scf_1,
GL31772  CYP512A4 ER X AL R 3908244 bp, T/C; Gal.u96scf_1,3907450 bp, T/A ; Gal.u96scf_1,3907567 bp,G/A ;
Galu96scf_1,3907028 bp, A/G
GalLu96scf_1,3903515 bp, C/T;Galu96scf_1,3902923 bp, A/G ; GaLu96scf_1,
3903682 bp, G/A ; Gal.u96scf_1,3903069 bp, G/C; GaLu96scf_1,3902986 bp,A/G;
X L GalLu96scf_1,3903344 bp, T/G ; Gal.u96sct_1,3903688 bp, A/G; Gal.u96scf_1,
GL31771 CYP512A3 AE R L 4p AR
IR R 3904364 bp, G/A ; Gal.u96scf_1,3903351 bp, G/A ; GalLu96scf_1,3902975 bp, C/T;
Galu96scf_1,3903866 bp, A/G; GaLu96scf_1,3904455 bp, A/T; Gal.u96scf_1,
3902998 bp, A/T
RS Galu96scf_22,105409 bp, G/T; GaLu96scf_22,103773 bp, T/C; GaLu96scf_22,
GL31761 CYP512U6 R X B E R
FF e 105132 bp, C/T;Galu96scf_22,103414 bp, T/C; Galu96scf_22,105208 bp, C/G
GalLu96scf_26,358866 bp, G/A ; GaLu96scf_26,357738 bp, C/T; GaLu96scf_26,
GL23338  CYP512V2 A B XL % 5 R % 358260 bp, T/C; Gal.u96scf_26,358931 bp, G/T; GaLu96scf_26,358887 bp,C/T;
Gal.u96scf_26,357808 bp,C/A
. Galu96scf 23,392317 bp, C/T; Galu96scf_23,393543 bp, C/T; Gal.u96scf_23,393129
GL23109  CYP512A6 AE R L 4p AR
R bp, C/G;Gal.u96scf_23,393469 bp, A/C; Gal.u96scf_23,391533 bp, G/C
Galu96scf_22,132423 bp, A/T; GaLu96scf_22,132416 bp, C/A ; GaLu96scf_22,
GL22911  CYP512U2 RSP &S 133445 bp, G/C; Gal.u96scf_22,132569 bp, C/T; Gal.u96scf_22,132736 bp, C/G;
Galu96scf_22,133515 bp,G/T
GaLu96scf_22,92097 bp, A/G ; GaLu96scf_22,93468 bp, G/A ; GaL.u96scf_22,93163
AER L gmAL R & bp,G/A ; Gal.u96scf_22,91702 bp, A/G ; Galu96scf_22,91568 bp, G/A ; GaLu96scf_22,
GL22909  CYP512U5
93115 bp,G/A
Yok A 3R AT Galu96scf_22,93531 bp, G/GTTTGAA
GL22480  CYP512Y1 ER X AR E Gal.u96scf_2,1738987 bp,C/T
RS Galu96scf_11,774317 bp, A/T; GaLu96scf_11,99461 bp, A/G; Gal.u96scf_11,99561
GL20660  CYP512T1 R X mASE R
kR IR bp,G/A;Gal.u96scf_11,101414 bp, A/C
GaLu96scf_10,601813 bp, C/T; GaLu96sct_10,602127 bp, C/T; GaLu96sct_10,602928
bp, C/T; Galu96sct_10,602192 bp, C/T; GaLu96scf_10,601225 bp,T/C; GalLu96scf_
EREP &Y 10,602666 bp, T/A ; Gal.u96scf_10,602865 bp, T/C; Gal.u96scf_10,602043 bp, A/T;
GalLu96scf_10,600881 bp, C/G;GaLu96scf_10,602723 bp, A/G; GaLu96scf_10,
602237 bp, C/A ; Gal.u96scf_10,601591 bp, A/G ; Gal.u96scf_10,602261 bp, G/C
GL20623 CYP512U7
. Galu96scf_10,603100 bp, A/ATCGTGAAGCTGT,ATCGTGAAGTTGT ; GaLu96scf_10
FAT AN (3 a9 A T ’ ’ ’ -
NG ) 603068 bp, C/CGCT
% R B 3 69 HRAEMIE  Galu96scf_10,602830 bp, GGGA/G
2R A Galu96scf_10,602227 bp, GA/C; GaLu96scf_10,602848bp, A/AC
R BBE T Gal.u96scf_24,206806 bp, T/C; Gal.u96scf_24,205343 bp, T/C; Gal.u96scf_24,205894
bp, A/G; GaLu96scf_24,205579 bp, A/G
GL19231 CYP512U4 Sk 5 A F 3R AT Galu96scf 24,206843 bp,C/A
B R T Galu96scf_24,205603 bp, A/AGG ; Gal.u96scf_24,206633 bp, GC/G
SRR AR 6 3 69 BB S MR GaLu96sct_24,205249 bp, AGTG/A ; GaLu96scf_24,207388 bp,GGCC/G
GL15605 CYP512A2 ER X AR Galu96scf_15,590612 bp, G/A
Gal.u96scf_24,88458 bp, C/G; Gal.u96scf_24,88786 bp, G/T; Gal.u96scf_24,87416
e bp, C/T; GaLu96scf_24,88305 bp, C/T; GaLu96scf_24,89209 bp, G/A ; GaLu96scf 24,
GL23174 CYP5144N1 AE B U 4p AL R
FRRLETREE 88437 bp, C/T; Gal.u96scf_24,88350 bp, C/G ; Gal.u96sct_24,87897 bp,A/G;
Galu96scf_24,87274 bp, T/G
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$Z

2220

B 5 EEGL15605 5tk Xt

AL GL15605 DNA JFHIHLXT, B. £ 5 GL15605 25 11741 Fb X o

i 15 2R PG 2R 5% A8 i iR (B15 B ) o
2.8 RS A KARX 6 KB T 69 RT-PCR A2
%R

PRI 5 A KA 2 1 6 A F5 S R 7B 4T RT-
PCR43#7, 85 5 R (& 6) , 38 2 BE R Rk = 5 T
2 CGMCC5.0026, {3 B 2N PacC/Rim101 (GL27476) #
Zapl (GL21797) WYL, ZE PR R 22 Hh i) 22 S B A 58
TR, HE 4NN FRAE2ZE AT,

3 Wig

il 5 Rk 22 1 W ) 3 DR A e e, LR PR 2
MF AR C N T BRI EE B, ASON
T TR AL E W )T, A8 T R E AR SN, 7
COG TR, ik S SO I R B B3I T A SE R iz
B AR, AR R A G % G2 i Ao AR
WAL G iz i AR

A B R RN A SR I AR 86 S, FEE
(2574 > bZIP . C2H2 , CBF \HTH , MADS . TFII_related
H— L8 BB R I SR 1o Hodr C2H2 A0 AE St
F PacC BRI BB B 22 19 A K R A 90 1 = i
BA — @ Pl Y, 72 SR T GLPacC it
BRI 22 A KB TR R F MR Z R G B
Ve . 862 HiZ LR CDS X & A2 T %05 1M 45 (3
FREEUE ) , CGCCCCCGC B FE B AR o FEfh 2 il & B
T 55— pH W 5% 5% KT PacC/Rim101 (GL27476) 7
CDS XA & 2 T B[R X it 2s . A, Swi6 i 5%
FJ& T APSES R , & EL R R A 1Y — R H KR,
HHFFEF , 52 i S TR T GLSwi6 &R TTBR P R R
IR T 22 AR 3N T B 22533, I B 1
TSR BIE L, BEAR T RZR ) & 2", AWF5E &
i 2 iz B B CDS X & A T R R X4 2747 . BRIt
ZAN BRI T — e 5 A KA S Sk R Zap Spt8
FIBfr2 78 CDS X & AE THER US54, AT R
BT, T B T R B 52 PR S FR e vp AR K2 B BRI, X

K::EX3
g A< 2 CGMCC5.0026

AAxRAE

B | M
GL30073 GL18755 GL27476 GL21797 GL24821 GL27323
E-33)

6 AEEZMNEFRMBITRIEE
ELRREH 24k, P <0.05,7P<0.01,

Zapl % 5 I F 19 48 56 I A7 G ™, SPT A4 4 SPT3,
SPT7.SPT8 Fll SPT20, j& SAGA & 45 1A it 5 % 1l o3 15
Ho ROHITET, SEAERIAL, Fgspt3 Fl Fgspt8 Gl
I GEAT BRI TR 2244 B B 2 B, O BN RE = A4
AT, IR S48 ARG B Fg FIbC Fl FgRenl
A A N R Bfr2 i DR 20 g A= < 400 EL A 3
FEAER, TR 2245 K 32 AR 22 3k R R 6 1 R 4, I 4
R A % o S T e 4 A X 3™ A 1) SNP 1] B
S REM G ST R T I 45 R, S i 2 53 DR 7 v
PN 1 A 25 G 5 B, DT 52 1) SNIP iy 7 5k R 1) 3R 8 1
B, FERFFE T IRATT A IR, 25 2 CGMCC5.0026 44
I TR L X R R 5 AR AHOCY 64 5
K, 3 1 RT-PCR A & Bl AR 2 CGMCC5.0026 Y
KRR T2, i T1E RT-PCR H i 1 H w3 -
Fi5 M U (GPDOVE M NS L, i N S 3L R e AR R R
ZHRB A TR AL T R 2 i GPD
FhE (Cq R 24.5) %5 TR 2 CGMCC5.0026(Cq i
322.17) , RICAE TR SE D A AR ek it 3 2 3[R
fIZR R B S TR 2 CGMCC5.0026, 3% 6N 5 H 1
AR S IER A2 5 R E R AEY L T2 515
22 K IR I T B R S i — A B IE
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Abstract: The difference in genomic level between Ganoderma lucidum (G. lucidum) from South Korea and G. lucidum
CGMCC5.0026 from China were analyzed to provide a research basis for genetic breeding of G. lucidum. We used high—
throughput sequencing technology to perform whole genome resequencing for G. lucidum from South Korea, as well as
detected and annotated single nucleotide polymorphisms (SNP), small InDel (InDel) and structure variations (SV). Mutant
genes at DNA level were annotated by Kyoto Encyclopaedia of Genes and Genomes (KEGG) pathways, Gene Ontology
(GO), Clusters of Orthologous Groups of proteins (COG), Non—redundant (NR) and SwissProt. The results showed that the
resequencing depth of the G. lucidum from South Korea was 44 fold. And compared with the G. lucidum CGMCC5.0026
from China, 10607 SNPs, 4774 InDels and 1428 SVs were found, which resulted in 9469 gene mutations. Among the
mutant genes, there were 86 transcription factors and 195 cytochrome P450s. This research provides data for molecular
marker breeding of G. lucidum and the model system for studying medicinal fungi.

Keywords: Mycelial growth, whole genome resequencing, single nucleotide polymorphism (SNP), small indel (InDel),

structure variation (SV), transcription factor, cytochrome P450
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