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A b s tra c t　Phylogene tic re la tions of tw ining ch ira lity o f D io sco rea sp. in China we re ana lyzed ba sed on the gene s m a tK, rbcL and trnL; phyloge2
ne tic cha rac te r o f h ighe r2leve l phylogeny of tw ining p lan ts wa s ana lyzed a t a high taxon leve l ba sed on m a tK gene. A sign ificant phylogene tic
fram ewo rk of chira lity wa s found: ( i) ba sed on m a tK ana lys is, righ t2handed D io sco rea spec ie s in China congrega te comp le te ly to fo rm a mono2
phyly; ( ii) rbcL and trnL da ta se ts a lso suppo rted Chine se right2handed D io sco rea a monophyly, a lthough w ith excep tions of the spec ie s D. de2
c ip iens + and D. e scu len ta , re spec tive ly; ( iii) the h ighe r2leve l phylogeny of tw ining p lants p re sen ted comp lex s itua tions, fo rm ing a po lyphyle tic
s truc ture a t a high taxon leve l. The re su lts ind ica ted chira lity a c redib le cha rac te r in the c la ss ifica tion of D io sco rea spec ie s in China , and thus it
wa s rea sonab le to so rt righ t2handed spec ie s in to sec t. Enantiophyllum firs tly in‘Flo ra of China’. A t the wo rld w ide wa tch, howeve r, ch ira lity o f
D io sco rea sp. , e spec ia lly of highe r2leve l phylogeny wa s ac tua lly po lyphyle tic and it shou ld be cautious to use th is cha rac te r. La te s t evidence s
we re inc lined to refuse the hypo the sis tha t tw ining direc tion wa s de te rm ined by la titude o r hem isphe re , howeve r, to our op in ion furthe r inve stiga2
tions we re needed to app rove th is viewpo int. S tudying on c lo se re la tive s w ith bo th left2handed and righ t2handed such a s D io sco rea sp. and bu ild2
ing up m uta tions cou ld be he lpful to e luc ida te the m echanism s of the o rig in of p lan t ch ira lity. A lso , our s tudy of phylogene tic re la tionsh ip s among
tw inn ing p lan ts w ill p rovide sc ientific info rm a tion fo r furthe r utility of chira lity cha rac te rs of p lants.
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　　The tw in ing ch ira litie s o f s tem s of tw inning p lan t a re d ivid2
ed in to left la te ra l and righ t la te ra l, w hile the tw in ing direc tions
o f m o s t spec ie s a re fixed

[ 1 ]
. Som e scho la rs take ch ira lity

cha rac te ris tic a s the ba s ic c la ss ifica tion s tanda rd, w hich is
su itab le fo r the taxa w ith left2la te ra l m a te ria l and righ t2la te ra l
m a te ria l such a s p lan ts in D io sco rea during s tudying taxonom 2
ic p roblem s of tw inning p lan ts. B urkill

[ 2 ]
divided p lan ts in D i2

o sco rea in to two spec ie s acc rod ing to ch ira lity cha rac te ris tic in

Congo. In D io sco rea chap te r of F lo ra Republicae Popula ris
S in icae , righ t2la te ra l spec ie s a re grouped in to sec t. Enantio2
phyllum from o the r spec ie s

[ 3 ]
. The phys io logy, eco logy, o ri2

g in and evo lu tion o f p lan t ch ira lity a lw ays rece ive m uch con2
ce rn, w ith the imp rovem en t o f re sea rch m eans, m any im po r2
tan t ach ievem en ts have been ob ta ined. Thitam adee e t a l

[ 4 ]

th ink tha t the chira l phenom enon of p lan t is de te rm ined by the
ro ta tion d irec tion o f m ic ro tubule po lym e r and re la ted to the

gene s wh ich contro lled m ic ro tubu le p ro te in. Kodam a e t a l
[ 5 ]

be lieved tha t afte r com pu lso ry reve rse , a ll indexe s o f tw inning
p lan t w e re inc rea sed s ign ifican tly. The re a re m any hypo the2
se s such a s co rio lis fac to rs, so la r rad ia tion angle and so on
fo r o rig in o f ch ira l cha rac te ris tic s o f vine s, w hile m o s t hypo th2
e se s th ink tha t the ch ira lity is re la ted to the o rig in land in
southe rn hem isphe re no rthe rn hem isphe re. Howeve r, the la t2
e s t re sea rche s a re inc lined to deny th is po in t and phylogene tic

ana lys is is he lpfu l to re so lve re levan t p rob lem s.
The sequenc ings o f som e gene s of m any tw inning p lan ts

p rovide p robability fo r phylogene tic ana lys is o f p lan t ch ira l

cha rac te ris tic s. W ilkin e t a l
[ 7 ]

used m a tK and rbcL gene s to
ana lyze phylogene tic re la tionsh ip s among 67 kinds of p lan ts in

D io sco rea sp. , w hile le ft2la te ra l and righ t2la te ra l spec ie s have
s ign ifican t ch ira l sepa ra tion cha rac te ris tic s. The ch ira l cha rac2
te ris tic s of p lan ts in D io sco rea sp. in the N ew and O ld W o rlds

have seve ra lo rig ina l evidence s. The chap te r o f D io sco rea sp.

in F lo ra Repub licae Popula ris S in icae reco rds ch ira l d irec tion

o f eve ry p lan t in D io sco rea sp. , w hich p rovide s convinence

fo r s tudying deve lopm en t cha rac te ris tic s of ch ira lphylogene s is
in a sm a ll un it. W ilkinπs s tudy only cove r 14 spec ie s in China ,

wh ich could no t reflec t the w ho le p rope rty o f 52 D io sco rea sp.

in China. The refo re , o the r sequenced da ta of D io sco rea sp.
in China w e re ana lyzed, then com bined w ith new gene m a rk2
e rs, the phylogene tic re la tionsh ip s of ch ira l cha rac te ris tic s o f

p lan ts in D io sco rea sp. w e re checked. In add ition, th rough

co llec ting ch ira l info rm a tion and re levan t gene sequence s o f
tw inning p lan ts in o the r gene ra and fam ilie s, com bin ing som e

D io sco rea sp. in China and the N ew W o rld, the evo lu tion

cha rac te ris tic s of ch ira l cha rac te r w e re checked in la rge taxa ,

wh ich w a s com bined w ith o the r expe rim enta l re su lts to p rovide

theo re tica l ba s is fo r furthe r s tudying o rig ins of tw in ing chira l

cha rac te r.

M a te ria ls a n d M e th o d s
D a ta s o u rc e s

The chira l info rm a tion o f D io sco rea sp. w a s from the
chap te r of D io sco rea sp. in F lo ra Republicae Popula ris S in i2
cae

[ 3 ]
. The chira l info rm a tion of o the r spec ie s we re from D EL2

TA w ebs ite
[ 8 ]

, W ilkinπs iden tifica tion re su lts
[ 7 ]

and the app ra i2
s ing da ta of He rba rium of Schoo l of L ife Sc ience s, Lanzhou

Unive rs ity.
The sequence da ta w e re dow nloaded from GenB ank

(NCB I). Fo r the D io sco rea sp. m a lu ra se K (m a tK) gene ,

ribu lo se 1 , 52bispho spha te ca rboxyla se la rge subun it ( rbcL )

gene and tRNA2Leu ( trnL ) gene we re used. B ecause the

spec ie s com ponents w ith d iffe ren t sequence da ta we re no t the

sam e ( Tab le 1) and diffe ren t gene s m ight have d iffe ren t evo2
lu tion cha rac te ris tic s, the da ta re la ted to th ree gene s w e re

c rea ted sepa ra tly fo r phylogene tic ana lys is. Fo r m a tK and

rbcL gene , two spec ie s in re la tive spec ie s Tacca sp. w e re

random ly se lec ted a s outgroup s ( m a tK, AY973841; rbcL,

AF307480 and AY939890) ; w hile fo r trnL gene , the re wa s no
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GenB ank reco rds of Tacca sp. , so the L ilium ca te sbae i,

AF303701 and M edeo la virg in iana , AY699226 in L iliaceae
fam ily w ith c lo se re la tions w e re taken a s outg roup s ( Tab le
1). The ana lys is o f la rge taxa w a s conduc ted us ing m a tK

gene w hich w ith m o re sequence da ta and rich evo lu tiona ry in2
fo rm a tion

[ 9 ]
, the Am bo re lla trichopoda of angio spe rm w a s

taken a s outgroup ( Table 2).

Ta b le 1　The spec ie s and ou tgroup info rm a tion of D io sco rea oppo s ita in China

Sc ien tific nam e Chine se nam e Op tica l ac tivity m a tK rbcL trnL

D. banzhuana Banzhuan Shuyu left la te ra l DQ 974182 DQ 408174 DQ 841301
D. birm an ica Dulong Shuyu left la te ra l AY956481 AY667104 -
D. bu lbife ra Huangdu left la te ra l AY956488 AY904791 -
D. co lle ttii Cha rui Shuyu left la te ra l DQ 974178 DQ 408173 DQ 841300
D. de lavayi Gao shan Shuyu left la te ra l - DQ 974196 -

D. de lto idea Sanjiaoye Shuyu left la te ra l - - DQ 841305
D. e scu len ta Ganshu left la te ra l AY956497 AY904794 DQ 841298
D. e squ iro lii Q iye Shuyu left la te ra l DQ 974177 - DQ 841322

D. fu tschauens is Fuzhou Shuyu left la te ra l DQ 974175 - DQ 841316
D. grac illim a Xianxi Shuyu left la te ra l DQ 974190 DQ 408164 DQ 841315
D. hisp ida B a ishugen left la te ra l AY957589 AF307463 DQ 841323
D. kamoonens is Maoyutou Shuyu left la te ra l EF028332 - DQ 841302

D. m e lanophym a He izhuya Shuyu left la te ra l - DQ 408176 DQ 841303
D. _n ipponica Chuanlong Shuyu left la te ra l - AF307455 DQ 841308
D. pen taphylla W uye Shuyu left la te ra l AY972483 AF307470 DQ 841327
D. sim ulans Machang Shuyu left la te ra l - - DQ 841320
D. sinopa rviflo ra Xiaohuadunye Shuyu left la te ra l DQ 974179 - DQ 841326
D. spongio sa M ianb i left la te ra l DQ 974191 DQ 974194 DQ 841317

D. tentacu lige ra J uanxuzhuang Shuyu left la te ra l AY973828 AY939886 -
D. tenuipe s Xibing Shuyu left la te ra l - AB017340 -

D. toko ro Shanb i left la te ra l DQ 974186 DQ 408180 DQ 841312
D. z ingibe rens is Dunye Shuyu left la te ra l AY973831 AY939889 DQ 841318
D. a la ta Shenshu righ t la te ra l AB040208 AY667098 -
D. a spe rsa L iye Shuyu righ t la te ra l - - DQ 841304
D. c irrho sa Shugen righ t la te ra l DQ 974189 DQ 408184 DQ 841324
D. dec ip iens Duom aoye Shuyu righ t la te ra l AY956494 AF307454 DQ 841329

D. exa la ta W uch i Shenshu righ t la te ra l EF028330 DQ 408170 DQ 841325
D. fo rd ii Shanshu righ t la te ra l EF028333 DQ 974195 DQ 841299
D. glabra Guangye Shuyu righ t la te ra l AY956501 AF307456 -

D. japon ica R iben Shuyu righ t la te ra l DQ 974183 AF307457 DQ 841307
D. pe rs im ilis Hebao Shuyu righ t la te ra l DQ 974193 DQ 408165 DQ 841328
D. po lys tachya Shuyu righ t la te ra l - DQ 408181 DQ 841313

D. wa llich ii Yingjiang Shuyu righ t la te ra l AY973830 AY939888 -
T. pa lm a tifida - - AY973841 AY939890 -
T. leontope ta lo ide s - - - AF307480 -

M. virg in iana - - - - AY699226
L. ca te sbae i - - - - AF303701

Ta b le 2　The op tica l ac tivity and sequence info rm a tion of o the r tw in ing p lan ts

Sc ien tific nam e (op tica l ac tivity ) m a tK Sc ien tific nam e (op tica l ac tivity ) m a tK

D io sco rea ga leo ttiana (R ) AY956499 Lonice ra o rien ta lis (L) AJ 430196
D io sco rea convo lvu lacea (R ) AY956491 Pha seo lus vu lga ris (R ) DQ 450863
D io sco rea subha s ta ta (R ) AY972492 P lum bago europaea (L) AY042634
D io sco rea brachybo trya (L) AY956482 P lum bago indica (L) AF204857
Ac tin idia _ch inensis (R ) ACU61324 Po lygonum a lp inum (L) AF204858
Ac tin idia e rian tha (R ) AF322616 Po lygonum bisto rta (L) AF204859
Ac tin idia po lygam a (R ) AF322601 Po lygonum cusp ida tum (L) EF153700
Akeb ia qu ina ta (R ) AF542587 Sch isandra ch inensis (L) DQ 185526
A spa ragus coch inchinens is (R ) AB029804 Sch isandra g lauce scens (L) AY326501
A spa ragus filic inus (R ) AB029805 Sch isandra henryi(L) AY326502
C le rodendrum japonicum (L) AF315297 Scyphan thus e legans (L) AF503334
C le rodendrum thom sonae (L) AY840129 S temona japon ica (R ) AB040210
C le rodendrum tricho tom um (L) AF477760 S tephania te trandra (L) EF143877
Hum ulus lupu lus (L) AF345318 Thrya llis la tifo lia (R ) AF344580
Ipomoea ba ta ta s (R ) AJ 429355 Thunbe rg ia a la ta (R ) AF531811
Ipomoea m auritiana (R ) AY491651 Trichopus sempe rvirens (R ) AY973844
J a sm inum nudiflo rum (R ) AF531779 V igna ungu icu la ta (R ) AY589510
Kadsura long ipeduncula ta (L) AY326498 Am bo re lla trichopoda _1 DQ 185522
Lapage ria ro sea (L) AY624480 Am bo re lla trichopoda _2 AF543721
Lonice ra ne rvo sa (L) AF446903
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D a ta an a lys is

The CLUS TALX softw a re
[ 10 ]

wa s used to conduc t a lign ing
a rrangem ent and to gene ra te nexus file s. The PAU P4b10

[ 11 ]

and M rMode lb lock in M rmode lte s t2. 2 so ftw a re package
[ 12 ]

we re used to conduc t mode l te s t fo r four gene da ta se ts, then
the m o s t favo rab le B aye s ana lys is m ode l w a s cho sen. U nde r
d iffe ren t mo st favo rab le conditions, M rbaye r 3. 12

[ 13 ]
w a s

used to c rea te phylogene tic tree s fo r four da ta se ts to ope ra te
1 000 000 gene ra tion ( enough fo r conve rgence ) , w h ile eve ry
100 gene ra tions w a s sam p led once. The sum t o rde rw a s used
to reco rd phylogene tic tree s. The firs t 25% w a s taken a s bu r2
n in, wh ich wa s abandoned, and a s a re su lt the cons is ten t
tre s s w ith po s te rio r p robability w a s obta ined.

R e s u lts
C h ira l s ys tem s truc tu re o f p lan ts in D ios co rea sp. in Ch ina

The m a tK da ta conta ined 16 left2la te ra l spec ie s and 9 righ2
la te ra l spec ie, w ith the op tim um GTR + G mode l ( ns t =6, ra te s
= gamm a). The re we re 14 079 phylogene tic tree s and the con2
s is tent tree s w ith ove r 0. 25 po ste rio r p robability we re shown on

Fig1. a. Ba sed on consis tent tree disp lay of m a tK gene, a ll righ2
la te ra l spec ie s we re sepa ra ted from left2la te ra l spec ie s and to
one c la ss and the Baye s po ste rio r p robability wa s 0. 61.

The rbcL da ta conta ined 16 left2la te ra l spec ie s and 10
righ t2la te ra l spec ie s, w ith the op tim um m ode l GTR + I + G
mode l ( ns t = 6 ra te s = invgamm a ). The re w e re 14 874 phylo2
gene tic tree s and the cons is ten t tree s w ith ove r 0. 5 po s te rio r
p robability w e re show n on F ig1. b. The consis ten t tree s ba sed
on rbcL gene dem ons tra ted tha t excep t D. dec ip iens, the
righ t2la te ra l spec ie s w e re sepa ra ted from left2la te ra l spec ie s
and c lus te red in to one c la ss, w hile the B aye s po s te rio r p roba2
b ility wa s 1. 00.

The trnL da ta conta ined 17 left2la te ra l spec ie s and 8 righ t2
la te ra l spec ie s, w ith the op tim um mode l HKY + G m ode l ( n s t
= 2, ra te s = gamm a ). The re w e re 14 981 phylogene tic tree s

and the consis ten t tree s w ith ove r 0. 5 po s te rio r p robability
we re show n on F ig1. c. It w a s conc luded from F ig1. c tha t 8
kinds o f righ t2la te ra l spec ie s w e re c lu s te red in to one c la ss,
wh ile the righ t and left la te ra l w e re sepa ra ted ( excep t fo r
D. e scu len ta ) and the B aye s po ste rio r p robab ility w a s 1. 00.

A stands fo r the consensus tree s gene ra ted from m a tK; b s tands fo r the consensus tree s gene ra ted from rbcL sequence; c s tands fo r the
consensus tree s gene ra ted from trnL; L: le ft2handed; R: righ t2handed; Above branche s rep re sent po s te rio r p robability va lue s (on ly one s >
0. 5 a re shown).
F ig. 1　Consensus tree s gene ra ted from m a tK, rbcL and trnL

S ys tem ch a ra c te ris tic s o f c h ira l ch a ra c te ris tic s in la rg e

ta xa

m a tK da ta in la rge taxa ( no t inc lud ing D io sco rea sp. )

conta ined Ac tin id iaceae , La rd izaba laceae , L iliaceae , Ve rben2
aceae , Cannabaceae , Convo lvulaceae , O leaceae , M agno li2
aceae , Phile s iaceae , Cap rifo liaceae , Fabaceae , P lum bagi2
naceae , Po lygonaceae , M enispe rm aceae , S tem onaceae ,
Loa sacea s, M a lp igh iaceae and Acanthaceae. Am ong them ,
the re w e re 18 left2la te ra l spec ie s and 15 righ t2la te ra l spec ie s.
The op tim um m ode l fo r m a tK da ta wa s GTR + I + G m ode l
( ns t = 6, ra te s = invgamm a ) and the phylogene tic tree d is2
p lay ba sed on m a tK gene demons tra ted tha t the re w e re m any
independen t events fo r le ft2la te ra l and righ t2la te ra l spec ifica2
tions. Am ong D io sco rea sp. ( branch E ) , som e left2la te ra l
spec ie s in China ( branch A) w e re sepa ra ted from o the r p lan ts
in D io sco rea sp. a t ba sa l pa rt. In sub2branch D , one left2la t2

e ra l spec ie in new wo rld took re la tive ly ba sa l po s ition, w hile
three righ t2la te ra l spec ie s of new wo rld spec ie s w e re sepa ra2
ted from som e left2la te ra l and a ll righ t2la te ra l spec ie s in China.

W hile in sub2branch B , the left2la te ra l and righ t la te ra l spec ie s
we re d ivided in to two branche s ( F ig. 2).

The re w e re com p lex re la tions am ong o the r spec ie s.
Som e branche s we re agg rega ted by two kinds of ch ira lity,
such a s b ranch F, G, H and J e t a l; w h ile som e spec ie s w ith
sam e chira lity w e re agg rega ted in to one c la ss, such a s
b ranch I and branch K e t a l. Gene ra lly, the righ t2la te ra l spe2
c ie s and left2la te ra l spec ie s on eve ry node had obvious sepa2
ra tion (po s te rio r p robability w a s nea rly 1. 00).

D is c u s s io n
R e la tive s ta b ility o f c h ira l c h a rac te ris t ic s

Gene ra lly, from our s tudy, the ch ira l cha rac te ris tic s o f
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L: left2handed; R: righ t2handed; NW : new wo rld spec ie s.
Above branche s rep re sent po s te rio r p robab ility va lue s ( on ly
one s > 0. 5 a re shown).
F ig. 2 　Maxim um pa rs imony tree gene ra ted from m a tK se2

quence s ana lys is

tw in ing p lan ts w e re re la tive ly s tab le cha rac te ris tic s. D uring the
ana lys is o fD io sco rea sp. in Ch ina , the re su lts of three group s
o f gene m a rke r have dem ons tra ted tha t le ft2la te ra l and righ t2
la te ra l spec ie s have obvious sys tem a tic iso la tion phenom e2
non. In m a tK da ta , the righ t2la te ra l spec ie s a re c lus te red in to
independen t c lade , w h ile in rbcL and trnL da ta se ts, excep t fo r
D. dec ip iens and D. e scu len ta , the spec ie s d isp lay good
monophyle tic cha rac te ris tic s of righ t2la te ra l spec ie s. How eve r,
the two devia tions a re no t exis ted in m a tK da ta; w e sugge sted
tha t the lack of info rm a tive s ite s had m ake D. e scu len ta be
m is taken ly grouped in righ t2la te ra l group. The expe rim enta l
da ta and W ilkinπs re su lt suppo rt m onophyle tic cha rac te ris tic s
o f righ t2la te ra l spec ie s in D io sco rea sp. in Ch ina. In add ition,
the righ t2la te ra l spec ie s and left2la te ra l spec ie s a re no t d ivided
in to two branche s and the ana lys is re su lts o f three kinds o f
gene s dem ons tra te tha t the sec t. Enantiophyllum is a la te r e2
vo lu tion unit. The conc lus ions have demons tra ted tha t taking
the cha rac te ris tic s a s c la ss ifica tion s tanda rd in F lo ra Repub li2
cae Popula ris S in icae is rea sonable. It is no tab le tha t no t a ll
righ t2la te ra l spec ie s in D io sco rea sp. a re m onophyle tic group.

W ilkin e t a l
[ 7 ]

and th is expe rim enta l re su lts a ll have dem on2
s tra ted tha t the left2ra te ra l spec ie s and righ t2ra te ra l spec ie s in
new wo rld spec ie s a re sepa ra te ly c lus te red in to one group ,
wh ich have fa r re la tions w ith sec t. Enantiophyllum. In addi2
tion , the phylogene tic ana lys is o f la rge taxa a lso dem ons tra te s
tha t ch ira lity is no t an o ld cha rac te ris tic bu t show s obvious m u2
ti2phylogene tic cha rac te ris tic s. The refo re , exp lo ring c la ss ifica2
tion p rob lem s in D io sco rea sp. o r even h ighe r taxa , ch ira lity
shou ld be used ca refu lly.
C h ira l o rig in

The ch ira lity is comm only exis ted in o rgan ism s, such a s
tw in ing chira lity of vine , pe ta l ro ta ry chira lity

[ 14 ]
, ch ira lity o f

Ga lba pe rvia she ll
[ 15 ]

and DNA ch ira lity and p ro te in ch ira lity
[ 16 ]

e tc. S ince D a rw in e ra
[ 1 ]

o r even ea rlie r, peop le have pa id

m uch a tten tion to the happen and o rig in o f tw in ing chira lity o f
vine a s w e ll a s p ropo sed m any hypo the s is. M any hypo the s is
pay m uch a tten tion to phys ica l d iffe rence s in southe rn hem i2
sphe re and no rthe rn hem isphe re , fo r exam p le , so la r rad ia tion
ang le hypo the s is be lieve s tha t the da ily va ria tions o f so la r ra2
d ia tion ang le in sou the rn hem isphe re and no rthe rn hem isphe re
a re oppo site , w hile Co rio lis fo rce hypo the s is be lieve s tha t Co2
rio lis fo rce m ake s oppo site deflec tion of g row th and move2
m ent

[ 6 ]
. Edwa rds e t a l th ink tha t the se two hypo the se s a re

w rong, nam e ly, geog raphy p rope rtie s in southe rn hem isphe re
and no rthe rn hem isphe re a re no t re la ted. The na tura l vine s
se ldom show inve rse m uta tions a t spec ie s leve l, be s ide s, mo2
lecu la r phylogene tic evidence s dem ons tra ted tha t ch ira lity a t
lea s t ha s s tab ility a t spec ie s leve l. D uring spec igene s is, spe2
c ie s m ake the big change of d is tribu tion range through diffu2
s ive m ig ra tion, be s ide s, Edw a rds e t a l

[ 7 ]
have inve s tiga ted 11

samp ling po ints and the loca tion is le ss than 25°in no rthe rn
hem isphe re. Howeve r, the spec ie s identifica tion is no t conduc2
ted, i. e. a ll individua ls a re trea ted equa lly in the ir s tudy, we
sugge st tha t the ir conclus ions need to be furthe r discussed.

O the r expe rim ents have demons tra ted tha t ch ira lity is a
s ing le m ultip le2occu rred cha rac te ris tic s

[ 17 ]
. O ur re su lts sup2

po rt m ulti2line cha rac te ris tic s, i. e. the spec ie s w ith the sam e
chira lity a re no t c lu s te red in one g roup in la rge taxa leve l.
How eve r, th is can no t deny the po ten tia l re la tions be tw een
chira lity and physica l d iffe rence s in southe rn hem isphe re and
no rthe rn hem isphe re. A lthough the chira litie s of tw in ing p lan ts
have re la tive s tab ility, the re a re a lso som e site m u ta tions,
nam e ly, the fac t of change chira l d irec tion. The mo lecu la r b io2
log ica l s tud ie s have demons tra ted m ic ro tubu le p ro te in pa rtic i2
pa te s in de te rm ing ch ira l cha rac te ris tic s of p lan t

[ 18 ]
. In A rabi2

dop s is tha liana , the a rtific ia l m u tan ts cou ld have left2la te ra l
and righ t2la te ra l cha rac te ris tic s

[ 4, 19 ]
, so phys ica l d iffe rence s in

southe rn hem isphe re and no rthe rn hem isphe re could cause
the fixa tion and sepa ra tion of ch ira lity in long tim e and la rge
spa tia l sca le , because during the long evo lu tion p roce ss,
p lan ts can change the ir d is tribu tion a rea s in southe rn hem i2
sphe re and no rthe rn hem isphe re th rough geo log ica l even ts
(p la te m ovem en t) and spec ie s d ispe rsa l. The refo re , com bi2
n ing geo log ica l even ts to s tudy sm a ll evo lu tion unit such a s D i2
o sco rea L, W is te ria Nu tt.

[ 20 ]
and c rea ting a mo thod of m utan t

a re he lp fu l to re so lve ch ira l p roblem.
The tw in ing p lan ts have m any spec ie s and a re d is tribu ted

in m any gene ra and fam ilie s. Som e of them a re used a s
foods, drugs and o rnam en ta l re source s. F rom the evo lu tion2
ism angle , the gene ra tion and evo lu tion of one p rope rty m ust
have adap tab ility p roblem s of phys io log ica l eco logy. W hile re2
vea ling m echanism and law s o f th is adap tab ility can m ake hu2
m an know life phenom ena p rofound ly, be s ide s, it is he lpfu l fo r
hum an to con tro l, sc reen and im p rove ob jec tive cha rac te ris2
tic s. The expe rim ent ha s conduc ted phylogene tic ana lys is o f
ch ira lity of tw in ing p lan ts to p rovide re liab le ba s ic da ta of re2
vea ling evo lu tion p roblem of chira l o rig in, m eanw hile , it a lso
p rovide s sc ien tific ba s is fo r ch ira lity u tiliza tion in ag ricu ltu re
and ho rticu ltu re fied l e t a l.
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缠绕植物手性的系统发育分析

林恭华 1, 2 ,慈海鑫 1, 2 ,刘永安 1, 2 ,苏建平 13 　
(1.中国科学院西北高原生物研究所 ,青海西宁 810008; 2.中国科学院研究生院 ,北京 100049)

摘要　利用 m atK、rbcL与 trnL基因 ,分析了中国薯蓣属植物缠绕手性的系统发生关系;利用 m atK基因 ,从大分类单元角度进一步分析了缠绕
植物的系统特征。结果显示左、右旋缠绕植物物种存在显著的系统发育特征 : m atK数据中的右旋薯蓣聚成独立的进化枝与 rbcL基因的分析
共同支持右旋物种的单系性; rbcL和 trnL的数据均较好地显示了右旋薯蓣的单系特征 [除多毛叶薯蓣 (D. decipiens)和甘薯 (D. esculenta)

外 ];在大分类单元上 ,缠绕植物手性性状则呈现出明显的多系特征。结果表明在中国区薯蓣属的分类中 ,手性特征是较可靠的性状特征 ,

《中国植物志》薯蓣属章节直接将右旋物种归入周生翅组 ( sect. Enantiophyllum )较合理。但在世界范围上看 ,在小分类单元的薯蓣属内和薯
蓣科及其他大分类单元内 ,手性特征都具有单独多次起源的性质 ,因此在执行分类时应当慎用这个性状。对于手性特征的起源问题 ,最新的
观点倾向于否定南北半球物理差异相关的假说 ,但其结论的正确性有待商榷。结合地质事件研究薯蓣属等具有两种手性方向的小分类单
元 ,以及构建突变体的方法 ,有助于最终解决植物手性的起源问题。
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