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Differences of Gene Expression in Mycelia of Lentinula edodes under Cold Stress
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Abstract Lentinula edodes ( Berk. ) Pegler is a kind of important edible fungus, its fruiting body development depends on
temperature alterations, and cold stress is a key environmental factor for its fruiting body inducement. The identification of gene
expression differences under cold stress makes a better understanding of shiitake morphogenesis. Analysis of the differences in
gene expression during cold stress by means of mRNA-differential display indicated that gene expression of the control was obvi-
ously altered both in quantity and quality. Quantitatively, there were enhanced or depressed expressions of genes during cold
stress with genetic expression trend forwards the control. Qualitatively, the mycelia could have specific gene expression or silent
expression induced by cold stress. The comparison of expression type and polymorphisms of differential display ESTs showed

that a cold stress of 6 ~12 h was a key treatment in primordial initiation. And the relationship between the differential display
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ESTs under cold stress and fruiting body development was also illustrated. Fig 4, Tab 2, Ref 13
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1.1 REe#r#

1.1.1 & #% 4% (L. edodes) 575 , A B 0818 (th
Bl A AR G EIE R AT S ).

1.1.2 ¥&%E  PDB M3 20 & DIFCO A H]; Agar A Iy
B BBLAH, w=0.2%.
1.1.3 &K # B RNA #2BUA 7] & RNAex Reagent System

IV (Bigiesm Ay TRARAF) ; ZE KR (Promega) ;
PCR A ( L B BB A MR B IR AR 5 3106 L
(EBETAY TEREARRSERAF) ; B IKHIEHE (Span-
ish) ; FEREFR MR K AH RAK A (Promega) 5 DIG - dUTP J 3t & ¥
I3 (Roche ) 5 FBE 345K H B 7= o A il ).
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1L.1.4 514  BEHSIREES HEAE BEBETAY
ITHEEARRSERAF. L R¥EFZMHEET YN Oligo -p
(dT) A, Oligo —p(dT),, G, Oligo - p(dT) , C. FEHLEI 14
MZERERDHERT Y, 7™ 4% 5 4 B0301 ~B0326 (£ 1).

&1 mRNA ZRERATRABMEISY

Table 1 Random primers used in mRNA differential display
ElL7E A= K31 Elk ke F3
Primer Sequence Primer Sequence
B0301 5'd (TACAACGAGG)3’ B0314 5'd (GATCAAGTCC)3’
B0302 5'd (TGGATTGGTC)3' B0315 5'd (GATCCAGTAC)3’
B0303  5'd (CTTTCTACCC)3’ B0316 5'd (GATCACGTAC)3’
B0304 5'd (TTTTGGCTCC)3’ B0317 5'd (GATCTGACAC)3’
B0305 5'd (GGAACCAATC)3’ B0318 5'd (GATCTCAGAC)3’
B0306 5'd (AAACTCCGTC)3’ B0319 5'd (GATCATAGCC)3’
B0307 5'd (TCGATACAGG)3’ B0320 5'd (GATCAATCGC)3’
B0308 5'd (TGGTAAAGGG)3' B0321 5'd (GATCTAACCG)3’
B0309 5'd (TCGGTCATAG)3’ B0322 5'd (GATCGCATTG)3’
B0310 5'd (GGTACATTGG)3’ B0323  5'd (GATCTGACTG)3’
B0311 5'd (TACCTAAGCG)3' B0324 5'd (GATCATGGTC)3'
B0312 5'd (CTGCTTGATG)3’ B0325 5'd (GATCATAGCG)3'
B0313  5'd (GTTTTCGCAG)3’ B0326 5'd (GATCTAAGGC)3’
1.2 RE7E
1.2.1 BREBE£LMEFSRIELE  150.2% Agar Y PDB

BEIREE I 40 mL /33 F 250 mL =AY IR RN E
FETH M Blender B BUS @R 1 mL, F 25 CER#H I
F£.35 d 5 R LA 10 CHIE T IRIR AL 38 , b 3 A (E]
A0 (CK),0.5,1,2,3,6, 12 124 h,¥&¥% . B.L, £
BFREE R THL(EDWARDS) T4 1.
1.2.2 BIHEL£E RNA BRI BHO.5 g IETHZ
., RAES TER R 2.5 RNA Z2BaRR&, T ES RIS
FE B, 18 RNA FH ] RNase free — Dnase ( Promega) Zb¥8 , By
 AMFG ) HER, RS T ER SR R IR RNA &,
1.2.3 EEFES5PCRZEZRETR Pl Oligo (dT,; ) G, Oligo

(dT,,) A, Oligo(dT,, ) C H4EE5#), M - MLV Reverse Tran-

T1;A B0302

T,;C B0302

scriptase RNase H Minus ( Promega) % % 5% mRNA K5 I
Promega 23 ] LB, 2 5 WoR 5| )43 7 5 & 5 € 51 ¥ EC Xt ,
PCR ¥ 1% ¢DNA. PCR §" 1 {¥ & PCR Express Thermal Cycler
(Thermo Hybaid), 20 pL XMW & & &: 10 mmol/L KCl, 8
mmol/L (NH,),S0,, 10 mmol/L Tris - HCl (pH 9.0), 0.05%
NP40, 1.75 mmol/L MgCl, 125 wmol/L dNTP, {# & 5|4 20
pmol, 2 5+ /R 5|4 16 pmol, Tag DNA R 5 (¥ IR
AYRHARAT) 1 Unit. RMAEFH: 94 C 5 min—[94 C
30 540 C 120 s—72 C 60 s5],,—72 C10 min.

1.2.4 ZRBERDNA FEHEENRE PCR =44 2%
BB HEHE BE IR L VK , LA [R] AR M 1 ) ) W TR 5 51, 25 K
FrEatitl 5 A B, R A Promega 23 7] B pGEM-T 2K R 5t
TLRE R B, T8 ETE N DHSo. 5 R85 RIB K& B AL A KR
A EE.

1.2.5 DIG 7128 % Northern 2+ 3% DL e RE B B AR,
# A DIG - dUTP,PCR #4#4t. RNA HiJk . RNA BH&E 7
JE % Northern Z¢32 K #8 43 F JE MR B8 M, DIG FRiC #9
M J7 2 1 Roche 22 RIRAEH 7 E.

2 HERAT
2.1 BERRKERSH

FH 3 T YA 26 TEEHLG I AR 78 X5 A
B, X 8 AR T cDNA B b B IR B 43 31 #E4T PCR 47
3, BREELS ¥ BO311 F1 B0O324 5 3 MEE 5| ¥4 & 1) DDRT
- PCR RN Y #4774, KRBk RREGR(E 1), 8
BN 92.3% W5 E T W EEHLE | M L& FT LAY 3
4P B9 mRNA P 8. BEHLS | P AR [R] 68 48 € 519 Oligo
(dTy,) G #il Oligo (dT,, ) C ¥~ 3% i 4 ESTs 3 H ZE 5 T Oligo
(dTy, ) A, ZE5¢ IR H) ESTs LY il 5. BrlleE e i v vk 20 B i
A LA P29 10 A, o0 TR0 A RERE 250 bp ~ 1 kb.

TG B0325

&1 DDRT - PCR #4514k
Fig.1 Partial amplification results of differential display RT - PCR
AAGEMART; B, C. D, E, F, G, HAREMHE 0.5, 1, 2,3, 6, 12,24 h. F[§. T;; A B0302, T, C B0302 F1T,; G B0325 ER4iE31 ¥4 T AL
Ty; C #1°Ty, G, HEDLS 443 5 BO302 . BO302 A1 B0325. M:4r-FRkRic (100 bp Ladder, K3% Takara 24 F]) 5 NC: VXTI — 5 S48 aislA T
W DNA KBt A:B,C,D,E,F, G, H: Coldstressfor Oh, 0.5h, 1 h,2h,3 h, 6 h, 12 h, 24 h, respectively. The same below. T;; A B0302, T,
C B0302 and T,; G B0325 mean that the anchored primers are T;; A, T;; C and T; G, and the random primers are B0302, B0302 and B0325. M: 100 - bp
DNA marker from Takara Corp. NC; Negative control. —; Enhanced or induced ESTs

IR T2 A KR S B T LR B, RIR A8 0.5 h AT
AP S BN i B B R A DB R K B A T £ 57,
R ZE R B FRFF BOA TR KBS  BEfE 1. 2. 3 h #4210

iR E R B iR Bos i B RIR P E A BRI IR
FEHEFOKFENAEER ERERAEMKEMB6, 12,24 h. A
K2 ATLIA W REME 6 h S K B9 mIE], Xt i P iy ESTs 2=
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A 61. 3% YLERFR X (A REE IR AR R K, LB HRE
Fik. AT W ARIR A — B ()5 55 S AR S B W TR KRR

AR AL B 5 T il T [ 2 57 R ) BEARALE

#2 AFFMREMERE DDRT - PCR # A9 ESTs &
Table 2 Number of displayed bands by DDRT — PCR amplification during cold stress

AL 3 I ]
Duration under cold stress (¢/h) 0 (CK) 0.5 2 ’ ¢ " 2
";\—p =1
by s ESTs 568 557 534 560 220 302 394

No. of displayed bands

2.2 BEEERFTEXLE

FHBE2TE 10 CTIREME TEREZRRARIANEM R
HER, BENEZRRIVIGEME G mRNA #3518 55 305
55, B 58 32 3K BY (enhanced expression, EE, [& 2-a) 55 3%
j& B ( partially depressed expression, DE, & 2-b). AR ZERFE
BAAGIR A FS , X B (SEHTTE M AL 38 i H Ok R R R H 3R
1) ESTs 7ERE/E AL B ki 2 i, B R IB 2R B A
(specially induced expression, IE, & 2-c) ;55— Rt iR
(EREG I HYALTE ) BRIk B mRNA, 24— < i ] B K IR i A
AEFRIE AR, TR FE IR R (silent expression, SE, [ 2-

d).

MEEPRY R ESTs R A (322) , SE BN NERK
BHIRZRE, SxRARLE , R A T BN B GIEAME 0.5 h
f6h, RiEMIEO0.5,1,2,3 h& 4 ML FIZERTA KR
REERPARIEI SE RNZRRIE. BT BREAERREER
RAVRIE B 75 72 RIS, R — B REE 3
h B IE R 2E 5730k, HA I A 1E B 22 R /s 34t BL7E IR
M8 6,12, 24 h b3 ZEMRIEMME AE2E0.5, 1,2, 3 h,
A EE BUF) DE BIZ B3Rk 8 . Bk 1%, SE ZIFIIE Bix5R
XKy ESTs i Zans £ T EE #H DE &L

B2 RbHE T EHERE2EFRAAA
Fig.2 Expression type of differential display ESTs from L. edodes under cold stress
a: M50 %A% Enhanced expression; b: 11|38 %Y Partially depressed expression; c: 4% 7% 53858 Specially induced expression; d: JTERFIEA Si-
lent expression. $EFEHEFR/N 22 R B 7R ESTs The differential display ESTs are indicated in rectangle frame

2.3 ERREFIHRENSTESH

IR G HE AR 22 5 ESTs 2BE M, XFBAMER
IO T 25 S Sk R IA K B . BARRHER IR -

(1) fREMIE 0.5, 1, 2, 3 h, mRNA {3 BERBIEAL, £
B RN DE ZURHE ; IRIEMA 6 h, 2 SE BURRE, 857K K 5
ARG 12, 24 h i} fFSKE, 53R BN 1E AU EE 21 (&
3-a). VKRGS RI, M R 4 R B HRIX S STEMGRMME
3 h BRI AR, TR TEMRIE IS 6 h i, RIKESATTF
B0 (P 3-b) BRI 2R (Bl 3-c) , ARG FEMRIENE 24 h BB EL
VIRRIYE 5 NP EHTEE. —1> EST 23 DE (5 SE) \EE (E{

IE) Bifhzs Rk sy, (Hxd iR Bl /b &1 ESTs 7E{IKIE 8 0.
5 h BRFFIRTTBRFR S  TEMRIRALIE 3 h KRB FRK(E 3-d).

(2) XA ESTs Rk 5 SAEARRNE 5 5% , FE R
1R R 15 5 XIE R, KB 8 24 h 55 XiEFRA
(B 3-e) . Xf B ILER IR TIAEAL F 1 5 R 5 5 1) ESTs &3
HBFEAGEME 3 b DA (B 3, g) , 7EIRIEMNE 0.5,
1.2 h btk R MR B RE IE £l ESTs.

(3) fiRiEAb3E 24 h FifE/R K IE (E% EE B!) 2 7 ESTs, &
FRAEXT R MR AL HE 0.5 ~3 h (¥ ESTs i Bl (B 3-a, b, ¢,
d, e, g) , 78 76 LUK EE K ZIHFIS.

3 fRIEMME T 2257 Bn i ESTs 2754k
Fig.3  Polymorphism of differential display ESTs under cold stress

a~h FRZEFM ESTs ANEFIERFME  a ~h indicate the characteristics of differential display ESTs under cold stress
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2.4 #ER cDNA FEBIF IS Northern %32

AT #R mRNA 25 BoR&W P AT E KU ST
BB A B, B FTRERMR PR, A0 e 2= R Bon B
AT TA EREFMIT , 2R )5 TR H A AT Northern 243845 5, M7
TG 2R BN B AT I AR 51 4B i 1]

YR 15 MEARFME ESTs 8 pGEM - T BIA R 55
Bl 3, A B AR B T AR A & Y = HF , 3E3R
5 14 A~F AHGF 5 4 ESTs. FIFH BLAST 5 NCBI %48 2 751
A7 FIEE %L, 14 A ESTs {05 4 5 NCBI $i iR =X
HHEABFIEARENFREE(E <1%x107%), (528.57% ;T
71.43% ELABARH) FUR ol A BA FR 4, X 2 ESTs AJ e
FEATEETHRETIIRE.

FEa AL 6 h KB 2SS EST (5144 AE N T, C -
B0302) ] 4 FR 4T 5 K B 38 A [F] Bsf ) B9 7 22 RNA 4 Northern
&3z, 53T RAR L 2 AR N (E 4) , BT S mBH AL S E
1 57 BRFWIEIL—3 LAz EST 55 0 A, 7T LAFRE—
A5 ETARIR 8N 2 RN FHE A 4K cDNA.

AB ¢ D E F G H

B4 R IE B2 R EST HIREHHEAT Northern 252251
Fig.4 Northern blotting using specially induced EST as probe
“STEIN R IRE S RNA 2228618 — Indicating Northem blotting of
special primer and total RNA

3 38

B 25 5¢ ESTs WA R 285 L AT LUE KR
18 6 ~12 h ] fEH A 2 B 22 by B IR e 2 Ry R R B B F
FRIEME T & F as Ik &A1 R I 38 6 ~ 12 h
RS 2R ESTs EE MBI 1EH RN H IR Z B
HERMAEBERIEN —NEBENSEIER BAREHYES
Matsumoto' ' H32 T 7 Rl 2K SR AL BH A HH %5 B9 B4R, & B> F0. 5
h AKIBARBEAS HEE , A0 1 h )77 20% W35, 438 6 h j5 &8
HHE, ARHE 12 ~24 h SUR Bl B AT S b A IR A R
NG, 25 BN H ESTs 2847484k 5 Matsumoto 45 A 45 55
RIS R — 3, IS W BT IR B M 2 5 ESTs 5K T3%
W R FELERREETFEELANBER, RELMWNEET
R E R FRE A IR, o R X SR W BT

ot 2B HE A3 )5 22 R ESTs 288 L) RSN
B ZME L AGE M E W FERTE RSB SER TR ZEK
B ZH . FEEMF#Y 14 4 ESTs H,{UF 4 A~ ESTs ZE 5045
B RBIFEEEFF, B 3 MRS RESETF R ETIRE
RIERE A B M 14 A ESTs SERE M5 F LA BRI
MEE, INEEEEEE A EER P50 BEY BAKE
ErEE R A R B , X — 7 T R O R 52 S 51 B ESTs

BAGS, B— W RBRKERETHER LU, A RBHNIHT
B TR TSR R A BB B R R AR AR L B ]S ER LSRN
[EZ UL 32 [R5 37 35 B 3R AN [R] B 94 TT AP B 4 i B
TE& ZFRIE , WIAEE BFRIER. &K R8T KA
RZAE N R M ZRRIANEER ; — L RTERIE
I ZENE S ML, 75— L6 2R N B D9 G IR il 3R 3k 32 2 90
. BT AR R A R A 2 S R B R ) D e S H
T TSATEB B H, DA B 2K B ZE P 5 AT 5 H
ThfE.
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