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Position for Two Truffles
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Abstract ; Two truffles were taken as experimental materials which were from Helan mountain area in Inner

Mongolia, and they were identified basing on the morphological and molecular methods. In the process of

experiment, the DNA sequences were blasted using the GenBank, and phylogenetic trees were constructed

by using Megab. 1 software. The results show that two strains of ascoma are hypogeous. Thereinto, or-

der-a is sallow, subsphaeroidal, to irregular shape, and with microvilli on surface. And tuber-b is yellow-

ish-brown, uniform texture, with a wart on surface, and there is a special aroma of dried fruit. Through

the analysis of molecular biological methods, order-a was identified as a species of Tuber genus, tuber-b is

Tuber brumale , and the tuber-b is identified as a new record species in Inner Mongolia.
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B (truffles) J& F F 3 1 W [] (Ascamycoti-
na) I FH B} (Tuberaceae) H 7 J& (Tuber) , & 5K A
A AME AR B . 384 Rk B B R
52 P S 23 A L 43 BRI R P9 B AR R R TR R R
PG TTAE 60 B AL, 35 i 1) 812 ) (55 9 JD it 2K,

i BHE.2016-04-20; 18 U fm e 2 H #9 . 2016-05-13

— LA E T 63 AP, EE A B B RA
B ST NES P s i Rl v i D O A T <6
AR D A DB AT T R TR R
R HE A AR X BB A A 43 A b X 2
VR HL X Y = B AU )1, W3R AE 1 600~2 600 m

EEWH . FHEHARBFEEA (31260132,31460188) 5 N 527 A SRR 24 3 42 (2014MS0302,2016MS0301)
EHERB AN SR EA975—) A H, EENFH AR A AR, E-mail: fanyj1975@163. com
*EEEEE L8R LA B0, FENE RN FHHE RIS . E-mail: weiyan@imau. edu. cn



8 ] BERTE A 2 RO B AP RN 0 T2 5 R G Lo 1561

B A It bR B VR S AR PG b 4 s N G S M
130 N ¢ o s | N N R I NN 6 7 3 W s s [ 1 7
LA B S A o A . B H TR 1k AN TR S
BRETE T R B R M Ay 28 Fhz 2. th T
e i ik 58 A v R 2D L 7y S i DAAS ) SC
HRO6F T e ] B TR 44 o e AR Y BB A AR 2R A R
[l o G R B A %5 8 T 21 A4S, Zhuang 455
HIE T 13 AFh L BRI AR A T 25 AL BRI e
SECURGE T 28 AN PRIE SRS HRGE T 16 ARl AT 7
FEAESIIRGE T 20 AN A, 5 BIEY e OA O 7 v
BN AT BRI 15 A 50 S HGE T 26 Bl

1R G 1 0 25 2 38 T w5 TR Dy b B BRI 4%
155 PR B 52 0 T & A= 43 B TR B B B4y 1 AR )
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FL UK % B LT S DA RE S AR R e A D O i sk
7 W) AE T e BEE I L 0 TR
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W E e 1 Il i, 4l Ak, B AR B PR AR R & AR
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W35 b3 A T A TR S W) 5E
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Table 1 Information of sample

FE i &/ 7 R
Sample Latitude and longitude Altitude/m
order-a 38°51'40"/105°57'05" 2 548
tuber-b 38°51'55"/105°54"46" 2 353
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FHAR b X v X order-a, tuber-b (1 [5] Y8 1 K AH DL 4
HEAT 53 M1 OT 40 1 R 8 AR 1 LA 2R Ao

3 ZER 50

3.1 EEFERBHFRE

Ptk order-a WK 1,AB Fi/R, T8 HH T A
TR A8 5 T BKIE B A FEDIE 5 bl 5 6 T 1 A Tk 6
ST 2 2 M E IR B A ENIR BG4, 8 2B W] BTk
WO, ARG BB R 4L, D UL R A,
W S22 BRIk SO A N2, T3R8
%, IO KB ACR, BBk AR, B 2GR A
EAGTIE PP OREIE /N aE - 31> &N i N3l Bi |
ANHEIE ; TEAR D WA N & 1~34) 4> 7341
T EFE A 2NN H B HES .

B AR tuber-b WHE 1,C.D Ao, HBRIE N T %8
TR A AR A, T A R A PR Y . T
SMBEAR 2R A TR RN ER., FEER
PRI 76 52 )2 P PR HIR T D, 2 007 bR 06 1 bk
1, Sk k. Ui A 0 B R R R A
RGO, TP LS ) IR (A, T 28 2 BRIE 5K

KNI Tl » N5 2l i 5 1~5(6) Ll 7
12~14 A, 1 B ERE L 158 2 22 KA B E 2 4
ORI H LR, T 2N A .
3.2 PCR¥ i

AR T 2 4 BRI L P 2H DN 28 1 ik A
IS A3 B ASUR I L $R B0 DNAZE 1.5 %0 B b e e
LUK R E R B B VE M AR . TSRSt
JE A, ODygo /ODyg =1, 7, 32 B DNA # i %
WO Ry 100 pg/mL Ze Ay, AR RO B 7T 36 2 FF —
S o3 AT . LT RS BE R 20 DNA S BAR L 8 i 2
AR S T PCR P71 ITS By &R 437741, 45 3R 4
2 s g v BER /N 700 bp Ay 5 T
S5 — 2, R IZ 7 2 R BOUR TS A9 2k K 21 DNA
JF R AL REAS T L IR T PCR B 1Y )5 S84 T2
3.3 REHUMHMHEESSW
3.3.1 Neighbor-Joining tree & iz [ Gen-
Bank (1% )5 41 Jy # AH 8144 A5 ) & 48 (BLAST) . 51 J
AR ZEFH AR ED R RE T IREE (Tuber) 1
ITS X EXJE 3, B & e B (Tuber brumale) | [ B
W (T. borchii) A Y (T. aestivum) ., Jill M B &
(T. californicum) ,8—FHRET] T 3 AFH; LA

A. order-a HPERTE A L5 HI (X 45) ;5 B. order-a #F i i 45 #4 8 ( X 400)
C. tuber-b #PFRIE B 4549 (X 45) 3D, tuber-b {7 & fi 45 # 1& ( X 400)
Bl 1 2 F S S5 AT B s s

A. Morphological feature of order-a (X45); B. Microstructure feature of order-a spores(X400)

C. Morphological feature of tuber-b (X45); D. Microstructure feature of tuber-b spores( X400)

Fig.1 Morphological feature and microstructure feature of two truffles
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AL B PCR =460 0 45 5L 5 BB i 4l 4k 810505 R 25 44 5
a. FE i order-a 1) DNA #4553 b, £ 4 tuber-b i DNA i1 i 45
B2 FESL PCR ™9y e 4 Ak oIS i A Dk e ) 445
A. Amplification products of the samples; B. Purification of
amplification products of the samples; a is results of gel
electrophoresis of order-a; b is results of Gel electrophoresis
of tuber-b
Fig. 2 The check results of PCR products and

purification products of the samples
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Table 2 The state of reference sequence

Ui 5 24 R GenBank %5
Number Name GenBank number
1 K HL@E Tuber brumale FM205639. 1
2 FM205699. 1
3 FM205552. 1
4 IR Tuber borchii JN392229. 1
5 JN392228. 1
6 AF003920. 1
7 H YW Tuber aestivum AY226036. 1
8 HQ706000. 1
9 HQ705997. 1
10 TR B Tuber cali fornicum DQ478657. 1
11 DQ478659. 1
12 DQ478658. 1
13 IR EE Tuber liui DQ898182. 1
14 Fifa) B @ Tuber zhongdianense DQ898186. 1
15 DQ898187. 1
16 ANEBERD Choiromyces venosus JF300146. 1

FEI MR E (T. zhongdianense) JF 5| 2 4~ X
IRHEB (T, Liud) JP 50 1A (5% 2) 10, 3l o X i 3
15 77 5 AT A0 P A e e A i L AR e s H
Mega5. 1 # 42k H] Neighbor-Joining (84 Lt % 1)
X} order-a. tuber-b 19 [a] ¥ ¥ K AH L i 47 53 # I
AR . B SRR T HE R (Tuberaceae) 1Y
Choiromyces venosus NAINERE,

3.3.2 E#k order-a REH U AT WK 3 Piow,

FNICHE Tuber borchii A

NICEL R Tuber borchii B

AL
ol IR Tuber borchii C

95

100

86 XU [CHE Tuber liui

100 Y Tuber aestivum B
45 N’ YR Tuber aestivum A
S HE Tuber aestivum C

Choiromyces venosus (YN Outgroup)

73| 11 B Tuber zhongdianense B
@ Tuber zhongdianense A

@order-a

KA Tuber brumale A

0 K HLIE Tuber brumale B
KHE Tuber brumale C

54 MR Tuber califomicum A

981 MM LR Tuber califomicum B

MBS Tuber califomicum C

Bl F R LR B 4 ]
& 3 order-a & 4t LA

The value representing the support rate,the same as

Fig. 3 The phylogenetic tree of order-a
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KB Tuber brumale B

99 |€<i}% Tuber brumale C

87

KB Tuber brumale A

09| 3| X KB Tuber liui

QF" fal R Tuber zhongdianense A
i PR Tuber zhongdianense B

97 BT Tuber califormicum A
EPD WL Tuber califormicum B

JNMNELEE Tuber califormicum C

99 Y Tuber aestivum B
42‘?5{ 1§ Tuber aestivum A

Y Tuber aestivum C

—— Choiromyces venosus (9 Outgroup)

@tuber-b

K 4 tuber-b & 45 vk
Fig. 4 The phylogenetic tree of tuber-b
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order-a 'ty & YU | 2 QBT O — KRB SCHF R
95 Y0 5 AH L 2 P B 1 75 order-a 15 ) [G BB 35 4 ¢
RN, LHFR N 61%0; BiANERE Choiromyces ve-
nosus B . TSR R, B8 0 E Sy D R
) — ATl 30 5 1 — 2D SRR 2 (18] 3)

3.3.3 E#K tuber-b RGN WA 4, Sk
FERITT 232 4 KA, Horpr AR BF SRR o — A B R
W (T. aestivum) JIMILTE (T, cali fornicum) %N
— A B (T, zhongdianense) (X IR (T.
Liud) TN 3 — K RNy 9200 B H R 2% ¢
FRBOE 5 53— K Ry A 2K HE Coutgroup) o AR 52 56 A
S RTIE 3 MRAC B (T, brumale) B —8, 3CHr
REGE K 8TV B HoR & R EGE . g &
HOW 2525 R AR W0 20 10 2 M A ol A T () 4)

4 wow

ARHF T 28 X RE i order-a HEAT R #E R G ik 4k
KH BT B E order-a AL & 1Y —Fh L 5 H A
P HEAL 73 3CCHF R I order-a 5 3 [RHR T 2K 2%
FKRICHERN 6100 ANAEIE A F) 45 kg 7 1T, — %
AVFZ ML A 0. ) FC B B 7 4 R AR K
0, IR B (B A (5 B0 2R DE s 85008 5 %
BT . WY 2 JZ SNZIRE OFRIR O
LY A 2 AT A RO D BRI A M

WG RZANM E A B N2 BN AL 5
LA B REH A, D W R AL, P EHLHE A
FRAE O, 2L PHL L, DA AL R
A TE MK A A B By S R T . TR
BRI | 108 1 52 2 1) A B0 00 5 T A 570 WA A I
1~3DOA TR T e =4 20N A HEZ 5
FEfl order-a 4 SR [F] bR A= B €4, 3T BKOE 3
ANHEIIE 5 BRE 5 3 B R, BT I A) . 4
ZH A, MR L AT 7R AR AN S B R IR L
BN RAERDE R 2B & A 8~12 D FHf+, T~
AAN A MY ZFETRRWIEESW B
0, BT 7 A A 55 Ty T AR AR T, RO TR
f6 7 B SR g A 2200 . o3 B HL AT RE 5 OR 4R I [R]
A K ABFE B TR PRk

HEX R tuber-b £ KRG HE AL K F R 4007, H
HARBEG X R LHFRIK TN . B E5S
SRR E 24 SR O A (T brumale) . X35 5145
TE L TE 24 5% 75 91k K H B IR 47— SO 0 A He T Y 4
TR A R S AA I €, Ay REE €5, A R IR A I, R T
WA W (0988 28 0RF 58 5 2 I 0F s P 1Y & B IR
P AL R AT € AR R R A R 2R
BRI K S0, Dk SCRCRLT FLAR B . 3 96 4 [BDE
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