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Abstract

Pan-genome was firstly proposed by American scientists Herve Tettel et al. in 2005 in bacteria.
Pan-genome includes core genome, specific genome and dispensable genome. In this paper, based
on retrospection of the concept of pan-genome, development and evolution process, we pay atten-
tion to the research process in biological field significantly, and get main research achievements,
especially in systematic significations, biological diversity, gene-explore, adaptability and resis-
tance. Because of the particularity of flowering only once in bamboo’s lifetime, the traditional
classification method which contains flower and fruit has great restrictions. According to the
problems of phenotype, physiology and ecology in the study, we offer a proposal in bamboology;
pan-genome should be strengthened to resolve some difficult problems of bamboo.
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BRELEAEF, BEERSKHerve TettelF, T20054EEH T2 EF 4 (Pan-genome) &, ZEHH
HERBZOERA. HEERH. ERMERHAIFHMHR. ASERZEFHBESHRE . RB.
IR EEAE b, BRI T HEEAVIRNEEMATLE, RIRERGHENL. EVWEAE. ER
B, ERESHYHSHTHNFERARE. BTITRRESEE—RITENMEEY, BKIEELER
DATE. REBEFHTHED P BFERRNRRE. RERITEAFTITREMHRE, A8, 255 HH
MZREMEBRIM MR, RETEEDFERUZEFAMT, UBBESITEER.

KA

Tk

1. 5]

12 =K 20 (Pan-genome) Bt i 1) FH ey 188 &l 77 AN AR W45 8 230 7 B, WP AS BRSO B a3EA T 4 v VR BE U 7
B LS, DA BN R, AR e B S B — R R R T B SCERIMET R I, Hiw
RHIEME e, IEERE . 8K, W, WEEREEY, RIEVMURE, AR EHA
TEEPER] [2] [3] [4].

W8 7 TR B 22 1) 20 TR B DR AL ) SE R, BT TN BRI — S4B TR vk R B R ZH 2 /0 20%1¥) DNA
FEH R R TR, [ A AAAE T A R 0 AR Rz, 5] — 0 B AN [F) Ik % (R A2 5 B Sl 1 ik ] 22
5[5]. B2 2005 F, SEEFEF AT (The Institute for Genome Research, TIGR) £} 55X Herve Tettelin
LM 8 Pk B BEEEER A (GBS) ML BRI P 5, RV PRI A 1806 MMER LA, MisEEk AR AE
2000~2400 ANEE[A], A IR A — i R ) R A B SE R AR R B AR 1) . D T B IR Ak
R F R A (5 B, Herve Tettelin 25 N & IR FEH 172 2 K 40 (Pan-genome) IR HE &, 4 [ 48 1 A [+ 1
L E B REEL].

2 B IR I A L) A HLDG B S SRR i, DS RSO R IREE A, HESh A Stk VPR DRk N 2
TER T RT3 T RAKPER, [FIRS, OB k2 R 25 f KR K AT 2 R B . BRI K
VAL b R DR R 2R B DR ZH A ) EE AL . SRR B BRI B R R A FH I TR AR, S
SRS A B A K BB R AR T I [6]

2. ZEFBMRHMEERR

BOFT FURSCR N, T2 BRI 2 AT BAIX 43 9% 0o BE K 2H (Core - genome) AT 251 JE [K] 4 (dispensable  ge-
nome)2 K (14 1):

WO R 22 AR TR R — Fh 40 18 BT B AR BB R MBS R . B A T e 85 /0 P IR, AR HE—
VIR AR BUFAE . A% ORI ER, AWE AN 9 IE G A B 0 ) 25 I I SR DRI [ 7], FE % v et

188



(ST

core genome (1% /0225 K 41)
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Figure 1. The composition of pan-genome
B 1. ZEEBAMRL

W BT RN TS [8], 72 FE R AL A S ) % 1 27 (Reverse vaccinology) SR S H[9]. BEER B i M & 2E T
A5 1) EE EATL ) A O JEE DR L 2 3 IE e %, 3 B L BOm ML TR [10]

A0 2 H5 R 2 455 58 40 T AR HR A7 A (1) 35 DR R Tk P 4 2L 18] (specific genome) o 75 4 B N a4 sE I,
DRI IS AN K S A T AN BT R A K R 5 B R R, T AR 20 B o AR 2 D] 2 A A () B PR (] AE R B
ATE AL RS TR AR BRI, RARINFE HEk 2.

2 B R A 0t 9 e ) LA 2 — R AW I — BT AU A B R A R A R, B — B
FPYIIEZ /D RAR R AFAE . HE T Z AREER AL RN P i, EZ@ “ ALt SkAWHA Wikt 2 2
ANHERRTF A Z BRI RIVE DG R, AHEE R RIS F S e . R FYR LT .

2.1. &4

YT AR 8 2 K F i MLST (Multilocus sequence typing) /5 i, 6 F 22 /> JE K] () S s S HE 4T 20 #7
FAEAR R BRI PR . 2 HE DRI 1) 43 A7 7 vk v DO B BT B 8% DL AR O DR T A o A, Bl T R4S
RGBT, THEA R bk B AR OB R He ] DA R 22 e, AR AT R R . 2 B AR 2R 5 %
EH, TRy R E11].

TEREPITE, 2011 4, WABEFRLE AR E 8 AN X [ 80 HkiLlrd I+ Arabidopsis thaliana #4707,
TR IHIZ FE R NI IR 2 AV KO BEIsR AN ANIBR, JEXE R ThRE . AR AR EREAT REs . 4
JRI R IR 7T [12] o

Emiliania huxleyi & —FE e Y, BHIT 10K B EUAH R AN [F) 3 X 1) 14 AMERRET 12
PR ZEL I 7 56 FLEAT T P A X o SR FHVZ BRI 20 A R B, Gk DRI 20 P o 5 DR RTAS [ ot R A7 A7 e ik
PIZH AR, 345 HOE R V2 SR EAEE, MRS B0 1) 43RV Bl N #RE T2 20 AR [13].

o R B 5 A6 5 R EBUEAEYE ERH AR A RSN, 2014 4, HAEHRGE T E 4K S (Glycine
soja) vz FE A 70 R, it 7 ANMGKZE 2 (De novo assembly) ()8 A4= K G B BEAT Eb e, RKIUILH
59,080 MEERI Kk, Horh 48.6% A% LEER, 51.4% AR FEHE . KIS HY A K GAE I BEAR OC I R(HT
99 ) FE R R it v AR B R G hAh, IR I — R E B IR (W PHYA, FT il LEAFY %), 5/
BRI =M HM(TAG) & AR I K 2% B K /NG™ B 5%) S5 A D fig 1ok R PRI FE B A2 K AR K2
(R T EEBE AR, NREMBEE M. GEM. PR TR 705 N PR TIKIE[3]. B %
BHEIR, ARSI 5 E FR G £ 78 H O (CLAT) BT 25 K 2 (Manihot esculenta)iz J K2 7T . 2545,

TEMRARHT, 2016 45 50T B U P2 5 RAE I 0 R . B IRORTE T Mz SE IR A I 450 S5 Theg, AL
NGRS 3 ANZAT AW i Folt 35 TR 4 ) 465 #4) A% 5% (structural variation, SV). i A B4k (InDels). #% 1 % (copy
number variation, CNV)#4T 7 KA 7T, KA RERERMEFE, TS5 HPirEmc[14].



S

UEAh, S NRENA P AAEE MR R MAIE R DNA FRIMDIResE R, o ERERAE
2009 FEFRJFEH T CNKZERFA” WS, EHTUFARZERTFIIR EM, BERABHHI .

22. k%

2 EER AR b TEAR e . hRIE I R BT Perl 5 IFR T — B2 ZEE A A 3k sy
Hr T PGAP (Pan-Genomes Analysis Pipeline), 5 &% [ 4 i & [ £ 85 % 2 MR i k4732 2L R 240 B 34k
Br, BIENREIE RIS, ZILFAAFE . DhReAe R s AR . WAl . BRI Re e 2%, M AL
T2 Ay A 58 X 28 TAE[15]. 2016 4F, fiuf 22 FLAS TR R #4915 )5 2% 41 Siavash Sheikhizadeh %5 A,
FR T —FhiZ SR T A (PanTools), &M T % iz Ay, HaRFRIZEERN4LM De Bruijn EIAI7EL
T BN AL AT S U P s o K, AT T R R AR AN, R3S, L R A a3t R 4 (X
iR, REAEE., ZHREANRSERNS, HREEGRIEZ PRI B, 8T 50k B 2 %
I I S S5 A4 [16]

3. ZERBEMNFPHER

¥ 2 RZHA— TR R DY), HAMPGEAE K, W W TR Wi thX, Hbnr &g
WEAREE S, 7EE DRI N A0 B T 264200 m). RUNAT FROESHIRE 224, HHuvbt, RS ®imeas
B RIRBEMEIR, AT F AT RIS AR E R, i BRI e AR RS AR LIRS
B A BDONIRR I A SEE S 0 A b, sRig A G BRI AL BRI Fsei. A
FICASEHAE, QU R KRG R G, G TR R, B FRENRAS. #E. JEW A
1. $ECE . BEEUKCPERS . (ATERA R SR, SEUF R0 E R s E[17]-[24]. RAZHEF A
(RE T B AN 10, RMBIATR ARG R B SR A SR Er —.

FirrE - s - ETER AN AR K E WL ERNE AR, CA U AmRaRH A IR
[25]/ 84K R, BV — B RHZ BERHTFB, FHIRKR.

2013 4, H17(Phyllostachys edulis) 4 JE KIZH S B K A A, B EHUTERT, BITARER B
TG, TEHEAL R I 72 ot S G i 0 5 B g WO 3544, 4k 8 18 A RO AE 1) — A5 AR [ 26]  BAT S =
24°N~32°N [a] A= K5t A ek Bl i B, HLak B 20 A MIREIR LK 21 1000 m 2245, A3 HLX AT 34 1400
m A, EEIAF] 1600 m [27] (K 2). BT ESIFEHA, wE. EERE. B AEREEE.
EHA, 1736 FNFEKD S HERE, CaKR TbiiE, HLEREIT 2800 km (1] 3) [28]. MFEE
&, BMCARRET 22 AFREB29]. Qb AR, BRI TR [28], (HHERI
T RAF R G N, AELAT[30] [31]. HEAT[32]. BRAT[33]. REAT[34155—HE, W1 KIHEA L uhE
fER R . ARPITE RN, B3k 7T (Bambusa vulgaris) & th 5 o AR i) R IIATF, AR “IZ#aigtrdh” o
R Hi 77 (Fargesia murielae) D&kt 7 AL E -+ --- Mz IE R M BE, AT Se PS8 nmid BitE . Pl ik
B, FIRERAEZERRE. Pl AAESE .

JELEEE 4T (Phyllostachys edulis “Pachyloen”) B &I LAK, RIHATEERFE, BAEZELSFHIR, CAE
Vs, i BE Y BIRE. AL, BRRBRIRS . MR T E . SR EAEALA
BEAT T R AV FT[35]-[43]. A, BFAMAERI, MAETIE 30cm LLE, #& 30 2K E BT
(Dendrocalamus sinicus)thfg “JEBE” | “{iBE” 5M[44] [45]. BLAL, Fi1TIS(Fargesia spp.). AT
(Thyrsostachys spp.) 2 A JEEEVEIR . 77 HATTEERGE I FISE, 40377 (Pseudostachyum polymorphum).
77 (Cephalostachyum chinense). 7% .77 (Schizostachyum funghomii), % Fi#@a%T (Schizostachyum spp.)254%,
IR DARBET 7 H R gi 7 TEERIE LS. e s eAt. e, JEBE. RLUEARZ N

R v, BAZ R TE .
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Figure 2. Suitable distribution of Phyllostachys edulis
2. EMEEXSHE

Figure 3. Distribution of P. edulis from China to Japan and its repro-
ductive traits. Notes: (a) 1736 Year, Bamboo from Japan; (b) Asexual re-
production; (c) Sexual reproduction
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