CHAPTER IV

RESULTS

4.1 Plant sample collection

4.1.1 Collection of Aeschynanthus cultivars from Jatujak market.

Some cultivated samples.of . sch@re obtained from a plant-selling

area of Jatujak flee ma -0 Only one from about 30

shops was selling Aes p had six Aeschynanthus
cultivars which were ther, such as in their leaf
characters and stem colOur. \ eschynanthus sp. JJ_001 to A.
sp. JJ_006 and then were p pt A. sp.JJ_006 which died very

soon after brought to.the g

A, sp~JJ_001 had strange and

-

N,
interesting pinkish i'vf ¢ £ Chapter 5), a herbarium

E {

specimen of this plant wasp‘nﬂeeared and sen% Mary Mendum of Royal Botanic Garden

Edinburgh, UK, @lcuﬂhgnm ﬂm g w E:!'l uiw speCIes Photos of
the five Qtiﬁﬂ]}ﬂ)@m m Ma%!r?iefgaw H@a @]s) were shown

respectlvely in Fig. 8, 9, 10, 11 and 12.



Fig. 8 Morphological chaga

Fig. 9 Morphological characteristics of Aeschynanthus sp. JJ_002.
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Fig. 10 Morphological characteristigs of us p ‘I{J 003

Fig. 11 Morphological characteristics of Aeschynanthus sp. JJ_004.
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Pui areas of Sutep Mountalgs These two are%Jwere 600 and 800 metres above sea

. oo L WLARIWEIDT. e e
e e QS PR HAV TN T B o

plants were easily recognised with their red colour flowers hanging from the tree trunks

(Fig. 13). Majority of the large trees in San-Ku were in the family Palionaceae and most

Aeschynanthus were found on these tree as high as 8-10 metres above the ground.
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These Aeschynanthus specimens collected in San-Ku were identified as of A.

hildebrandir.

Another field-work location of the first expedition was Doi Pui, this location was

easier to survey than San-Ku as most plants were growing along the road. Various kinds

and sizes of trees were recognised here. Aeschynanthus was common in this place

collected to keep in 70% etha hough mal e trees in this areas were both

\\\

ng on pines
\\\; in Chiangmai province took

The second ex
place on June 5" - 1 as not in the flowering season of
stinuishing the plant out of other

Aeschynanthus and then

vegetatives in the forest. Infadditionally, Doi joial Park in Sutep Mountains

was also visited in t — e N0 IS the highest mountain in

o ’}J

Thailand and much highew'than San-Ku and Boi Pui with an attitude over 2,500 metres

above sea Ievel%y ﬂe’sahyna %]us were foundaoln trunks?large trees along the
s R WARER SN AU oo 00

Inthanon was very cold, humid, and lightly raining. An expedition in this forest followed a
man-made walking trail of the national park. Many Aeschynanthus were found on various
kinds of trees along the trail (Fig. 16). These plants were supposed to be A. macranthus

with their unique large-leaf characteristics. Several other plants which looked like
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Aeschynanthus in both habit and morphology were also found in this area. Sample
collection was prohibited by regulations of the national park. None of Aeschynanthus
found in either San-Ku and Doi Pui or Doi Inthanon was flowering and only their

vegetative parts were photographed in the second expedition.

Fig. 13 The habitat of wild Aeschynanthus at San-Ku area on winter season. The plants were
flowering and some of them had already been pollinated, turning to capsule-like fruits. The orange

arrow indicates an Aeschynanthus flower.
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-like fruits of

Fig. 14 The habitat. of awild.Aeschynanthus at ,Doi-Pui, o Winter seasen. .Capsule

The orange amrow shoews an Aeschynanthus flower.

Aeschynanthus were alsod'observed in'this area.
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Fig. 15 The habitat @fiwild Aeschynanthus at Doi-Pui on rainy season. The plants were not flowering

on that time., The orange armow indicates one AeschynanthuSplant.growing,on a tree trunk.
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| |
Fig. 16 The habitat of wild Aeschynanthus at Doi Inthanon Nationat'Park on rainy season. These
plants did not have flowers, The orange arrow shows.an Aeschynanthus which is supposed to be A.

macranthus settlingion theitree trunk.
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4.2 DNA extraction

Total genomic DNA of 45 Aeschynanthus smples was extracted from either fresh

or dry leaf specimens of individual. The extracted genomic DNA was dissolved in 100 ul

of AE buffer of QIAGEN DNA minikit. An amount of each extracted DNA was estimated

by agarose gel electrophoresis compare the M23 1.5 kb + 100 bp DNA ladder
marker and the estimated DNA eonce fo tIy suitable for subsequent PCR

‘ \\- ough quality and quantity of

yielded genomic DNA GE 1 nd 20. However, the DNA ¢ A.

experiments. All of Aes

superbus was not ableft uct, though reextracted with

either the QIAGEN DNA action kit. Note that, although

smear DNA bands caused by DNAfragn 3long extraction occurred in some

samples, no PCR amglification problem wa over, the genomic DNA

band of A. sp. CM_0 5“',. clectrophoresis, the DNA gave

IH |

]
nicely PCR amplified prodt.p

ﬂ'lJEl’JﬂEWlﬁWEI']ﬂ‘i
Q‘W’mﬂﬂ‘iﬁu AN Y
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<+«—— genomic bands

15kb— (~20 kb)

e 2
Fig. 17 Genomic DNA bandoﬂ'a'!r#r 3 IS sai ovided by RBGE compared with

1.5 kb + 100 bp DNA markg

M=15kb+ 100 bp D " 4 =A. hookeri

1= A. fecandus o3

5

<+——— genomic bands

ek (~20 kb)

ﬂugﬁ%ﬂ%%“ﬂqﬁ
WA A 1URIAY &%

Fig. 18 Genomic DNA bands of Aeschynanthus samples collected from Chiangmai province

compared with 1.5 kb + 100 bp DNA marker.

M =1.5kb + 100 bp DNA marker 4 =A sp. CM_022 6=A. sp. CM_030
1= A. sp. CM_007 3=A. sp.CM_013 7=A.sp.CM_034
2=A. sp. CM_009 ~ 5=A sp.CM_026
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Bl < genomic bands

(~20 kb)

M = 1.5kb + 100 bp 5 15 6 =A. sp. JU_006
iy
1= A. sp. JJ_001 o .,:- *pé:LL 004
2 =A. sp. JJ_002 2052 Allsp. 1) 005"
P :1..-4—,! 1
d‘;!_p;‘“‘_'-‘ iy A
‘-H_;_,ﬂ'-“'__:_dl,‘ 4 _'E;‘:.:-

4.3 PCR amplificatjo}w of ITS regions
Yy
i
To amplify bothj81 and ITS2 regions included 588 subunit all together, the 5P
primer was use@féés::e fdm/\fa%‘lﬂnﬂ]eFan?}heBlﬁ’pmrhelraT ﬁ@é:rse primer. The size of

U
PCR products was around 800 bp oempared to standard marker Non -specific band
_ A q £ & i .f‘_:"“', AN 0™ o )
ANNIUHRIINY TR Y
I amplrﬂcatron There was 'only one Aeschynanthus not

H'
( 1,, \
was not found Lrom a
successfully amplified A. superbus. Other remaining species were amplifiable and did
not have to adjust the annealing temperature. Primer dimers were not found from all

samples and the control reactions except Aeschynanthus bought from Jatujak market.



85

The approximated sizes of PCR products of ITS regions are about 800 bp as shown in

Fig. 21, 22, and 23.

15 kb—#®
PCR products
(~800 bp)

1 = negative cOnftic

2 = A. fecandus’

AULINENINEINT .
PIAATUAMINYAE
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1.5 kb —>»
J<4—— PCR products

(~800 bp)

Fig. 21 PCR products of ITS regieas-ef-Aeschydanthus-samplesscollected from Chiangmai province
compared with 1.5 kb + 100 BPF*DN A melker. ‘H

M = 1.5 kb + 100 bp DNA ///E A sps CM_013 8= A. sp. CM_026

1=A.sp. CM_007 {62 22sh) o022 9=A.sp. CM_030

2= A sp. CM_007 677 A 80 M. 022 10= A. sp. CM_034

3=A sp.CM_013 e ASp. CM026 11= A. sp. CM_034
PRI F

PCR products
(~800 bp)

1.5 kb

primer dimers

Fig. 22 PCR products of ITS regions of Aeschynanthus samples collected from Jatujak market

compared with 1.5 kb + 100 bp DNA marker.

M = 1.5 kb + 100 bp DNA marker 3=A.sp.JJ_002 6 =A.sp. JJ_005
1 = negative control 4=A sp.JdJ_003 7 =A.sp.JJ_006
2=A.sp.JJ_001 5=A. sp. JJ_004
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4.4 PCR product purification and DNA sequencing

After the ITS regions of each Aeschynanthus species was amplified with suitable
primers, the PCR products were cleaned up before DNA sequencing. In this study
QIAquick PCR purification kit was used to purify the DNA products. Although, the DNA
concentration might have been decreased a little bit after purifed, the DNA

”%}R product was sequenced 4 times

with primer 5P, and 1P in th rection a@yers 4P and 8P in the reverse

direction. After DNA seun : \\i mputer program was used

to compare each coupl ‘ | s equencmg experiments

concentration was enough for se

Dase comparison could help

getting an accurate data. Al o A%ﬁ? nanihus gave clear ITS sequences without

i

except A. parviflorus n,-v

: _.,.Mui (Fig. 25).
——— .Y

All DNA sequences were zﬂwve ed to before fﬁher analysed with Clustal

X alignment prograﬁ iﬂ ﬁﬁwgrﬂ%‘fw g .iTﬂalﬁvhich same species

either identical accﬂssion number or net same acceﬁs:ion number vﬁty the previous

o ARSI UNRLAN ALY

Complete sequences of the whole ITS regions were successfully generated from
leaf materials of almost all 32 Aeschynanthus samples supplied by RBGE. The

boundaries of ITS1 and ITS2 and adjacent-coding regions were determined by
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comparing to published Aeschynanthus ITS sequences retrieved from GenBank. The
lengths of ITS sequences from these 32 taxa varied from 634 to 665 bp. The lengths of
ITS1 regions of these Aeschynanthus ranged from 222 bp to 233 bp and the 5.8s rDNA
of all samples was 156 bp in length while the lengths of ITS2 was 240 to 259 bp. For

Aeschynanthus specimens bought from Jatujak market and those collecting from

Chiangmai province, the seque cé lengths boundaries of ITS regions were

similar to other Aeschynanthusiom-the previ @nduangboripant et al., 2001).

Almost all ITS sequence hynanthus sp.JJ_005 which
had intra-individual seque then gave only a short readable
\'\\ \\
b = )
sequence. All of the sequgnce Sfe eon --\; nucleotide database to

identify the species name.

]

AULINENINYINS
PR TUAMINYAE
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100 110 120 130 140 150 160
GATGCGAGAGCCGAGATATCCGTTGCCGAGAGTCGTTATATCTTATTCGATAGACAC TCCTCATCACGTCCTGGE

” n & n “ ,l . I' ‘ ll N
‘!lll"l- - » ]
lll""":5.| Sian
[ Lt oas
AL AL i -'.f’ um:: RSl LJL
Fig. 23 Four-coloured elegtrop! 96\\\\ ce of A. javanicus (clear
sequence) with blue peaks réprg {0C] 1 ,o ine (T), green Adenine (A)
.A!:r
and cyan Guanine (G) nugleotifles: .+~ \

A

420 ]
CGTCACGCATCTCGTCNCC

370 380
ACGCAAGTTGCNCCCNARNC

410
TG

hilh L

Fig. 24 Four-coloured electropherogram of ITS sequence of A. parviflorus (some intra

individual sequence polymorphism) with blue peaks represent Cytocine (C), red

Thymine (T), green Adenine (A) and cyan Guanine (G) nucleotides.
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4.5 DNA data matrix preparation

After converting DNA sequences to FASTA format, Clustal X computer program
was used to align the FASTA file. Three types of sequence data matrices were prepared
(1) an ITS data matrix of all Aeschynanthus samples supplied from RBGE, aligned with

all previously studied Aeschynanthus ITS sequence (Fig. 26) (2) an ITS data matrix of all

aligned with all previously studied

o

Aeschynanthus ITS sequ ' ‘ 1 TS datamatrix of some Aeschynanthus
collected in Chiangmai, ali hai / » us ITS sequences (Fig. 28).

\ 665, bp, 571 bp and 531 bp,

respectively. The three IT rices were then transformed to NEXUS file format for

I

AULINENINYINS
AT AMINYAE



Cyr. baileyi
Lys. forrestii

Fh ek ek
10 20 30 40 50 60 70 80

waere il 8 saaillies ...l....l....l....l.A..|....|....|....I....I....I.:..I....I
TCGAAacCTGCAaAG-CaGACCCGTGAACTTGT-TAAA-AATA- -~ TGCT~-~TGCGGCCGCGATGT-~CGGATGC-—~A
TCGAAACCCGCAAAG-CAGACCCGTGAACATGTTTARA-~ATA~CACGCT-~~TGCGTCCGCGATGT~~TGGACGC-~~-C

s 5 hermsied &

A. curtisii TCgaAACCTGCAAAG‘CAgACTCGTGAACATGTGtAAA-—-TAA——CATC-—-GGGGGTCGyGAGGT-—TGGATGC---A
A. musaensis TCgAAACCTGCAAAG—CAgACTCGTGAACATGTGtAAA—-—TA——-CGTT---GGGGGTCGTGATGT--TGGATGCATTA
A. javanicus 19971339 TCGAAACCTGCAAAG—CAGACTCGTGAACATGTGTaAA-—-TAA~-CATT-——GGGgGTCGTGAgGT--TGGATGC—--A
A. aff. javanicus 20010484 TCGAAACCTGCAAAG—CAGACTCGTGAACATGTGTAAA——-TAA--CATC———GGGGGTCGTGAGGT-~TGGATGC—~—A
A. vinaceus TCGAAACCTGCAAAG—CAGACCTGTGAACATGTGTAAA-——TA--—CATT——-GGGGGTCGTGATGT—-TGGATGC—--A
A. nummularins TCGAAaCCTGCAAAG—CAGACCcGTGAACATGTGTAAA—--TA--—CGTT——-GGGGGTCGTGACGT——TGGACGC---A
A. ellipticus TCGAAACCTGCAAAG—CAGACCCGCGAACATGTGTAAATACATA'-CGTT--—CGGGGTCGTGACGT-—TGGATGC--—A
A. oxychlamys TCGAAACCTGCAAAG-CAGACCTGTGAACATGTGTAAA———TA-——CGTTGTTGGGGGTCGTGACGT——CGGATGC---A
A. roseoflorus TCGAAACCTGCAAGG-CAGACCCGTGAACATGTGTAAA———TA-——CGTT———GGGGGTCGTGACGT--CGGATGC---A
A. irigaensis 19972532 TCGAAACCTGCAAAT—CAGACTCGTGAaCATGTGTAAA———TA--—CATT———GGGGGTCGTGATGT—-TGGATGC——-A
A. irigaensis 19991999 TCGAAACCTGCAAAG-CAGACTCGTGAACATGTGTAAA———TA———CATT———GGGGGTCGTGATGT-—TGGATGC—-—A
A. philippinensis TCGAAACCTGCAAAG-CAGACCCGTGAACACGTGTAAA—-—TA-~-CTTT-—-GGGGGTCGTGATGT—-TGGATGC———A
A. obconicus TCGARACCTGCAAAG-CAGACTCGTGAACATGTGTAAA~~~TAA-~CATC--~GGGGGTCGTGAGGT-~TGGATGC-—~A
A. sp. 001 TCGAAACCTGgAAAG-CAGACCTGTGAACATGTGCAAA———CA——-CATT—‘-GGGGGTCGTGATGT~-CGGATGC———A
A. rhododendron TCGAARACCTGCAAAG-CAGACCTGTGAACATGTGTAAA-~ATA-~~TGTT--~GGGGGTCATGATGT-~TGGATGC-—~A
A. sp. 0025 123 TCGAARCCTGCaAAG-CAgACCTGTGAACATGTGCAAA--~CA--~CATT--~GGGGGTCGTGATGT~-CGGATGC~-~A
A. sp. 20002051 TCGAAACCTGCAAAG-CAGACTCGTGAACATGTGTAAA--~TAA-~CATC---GGGGGTCGTGAGGT-- TGGATGC~~~A
A. sp. 00293 TCGAAACCTGCAAAT-cAGACCTGTGAACATGTGTAAA-~~TA--~CATT~~-GGGGGTCGTGATGT~~CGGATGC~--A
A. sp. 20000557A TCGAAACCTGCAAAG-CAGACTCGIGAACATGTGTAAA--~TAA-~-CATC--~-GGGGGTCGTGAGGT~~TGGATGC~~-A
A. tricolor TCGAAACCTGCAAAG-CAGAC TCGTCAAGATGTGTAAA~~~TAA-~CATC---GGGGGTCGTGAGGT-- TGGATGC~~~A
A. tricolorxparvifolius TCGAAACCTGCAAAG-CA 3 TAA-~CATC---GGGGGTCGTGAGGT-~TGGATGC--~-A
A. burttii 20000562 TCGARACCTGCARAT CAG 3 '; i GGGGGTCGTGATGT~~CGGATGC---A
A. burttii 20000536 tcgaaaccTGCAAR G »’. * GGGGGTCGTGATGT--CGGATGC~---A
A. arctocalyx TCGAAACCTG CG a’f Ch i‘:‘ GGGGGTCGTGAGGT-~TGGATGC-~-A
A. chrysanthus TCGAAACCTGCA r GGGCGTCGTGAGGT~~TGGATGC---A
A. parvifolius 19881451 TCGAAACCTGE P

A. parvifolius 19671069 TCGAAA AAA

A. radicans 12622826 TCGAAACCTGCAA?

A. radicans 19672224 TCGARAC. C

A. argentii TCGAARC GGGGGTCGTGATGT~~TGGATGC:

A. magnificus TCGAAACC GGGGGTCGTGATGTGTTGGATGC---A
A. malulidii 19980282 TCGRARE GGGGGTCGTGAGGT--TGGATGC---A
A. malulidii 19980283 TCGRAACCTGG GGGGGTCGTGAGGT--TGGATGC:

A. siphonanthus TCGAARACS GGGGGTCGTGAGGT--TGGATGC~--~A
A. aff. siphonanthus TCGAAA 'GCA —-GGGGGTCGTGAGGT--TGGATGC-~-A
A. speciosus TC! ICCTG@R ~GGCGGTCGTGATGT--TGGATGC:

A. guttatus TcGAARCCH =GGGGGTCGTGATGT-~CGGATGC:

A. pachyanthus TCGAAAG -GGGGGTCGTGACGT~-CGGATGC

A. longicaulis 19672218 TCGAA TGA ~~GGCGACCGCGATGT~~TGGATGC

A. longicaulis 20001430 TCGARACCTG ==-GGCGACCGCGATGT--TGGATGC:

A. albidus TCGAAACC] GGCGGTCGCGATGT-~TGGATGC-~-A
A. s3p.nov.20000512 TCGAAA GGCGGTCGCGATGT--TGGATGC---A
A. viridiflorus 20000332 TCGAAA GGCGGTCGTGATGT--TGGATGC-~-A
A. viridiflorus 20021227 TCGE ==-GGCGGTCGCGATGT--TGGATGC---A
A. fecundus TCGAARACCTE GGCGGTCGCGATGT-~TGGATGC---A
A. fulgens 19900384 TCGAAACC GGCGGTCGTGATGT--TGGATGC--~A
A. fulgens 20002032 TCGAAA( GGCGGTCGTGATGT--TGGATGC~--A
A. angustifolius TCGAARACCTGCA

A. fruticosus TCGAAACCTGC,

A. buxifolius TCGAAACCTGCAAA

A. ceylanicus TCGAAACCTGCAAAA:

A. bracteatus

A. bumilis TCGAAACCTGCAAAA~!

A. hildebrandii AY047040 TCGAAACCTGCA

A. hildebrandii_ 19991628

A. gracilis 19802575 GGTCGCGATGT-~TGGATGC-~-A
A. gracilis 19821970 GGTCGCGATGT--TGGATGC-~~A
A. hosseusii GGTCGCGATGT~-TGGATGC~

A. hookeri GGCAGTCGCGATGT--TGGATGC—
A. macranthus TCG: ~GGCGGTCGCGATGT--TGGATGC—

A. parviflorus 19671067 tcg 'GTGT R -GGCGGTCGCGATGT--TGGATGC—

A. aff. parviflorus 19672220 TCG CTGCAAAA-CAGACCCGCGAACATGTGTAAA-AATA:

A. mimetes TC CCTGCAAAA-CAGACCCGCGAACATGTGTAAA-AATA~-~CGT T---GGCGGTCGTGATGT--TGGATGC~=~£
A. sikkimensis TCGAAACCTGCAAAR-CAGACCCGCGAACATGTGTAAA~AATA-~~CGTT~-~~GGCGGTCGCGATGT--TGGATGC-~~A
A, arfakensis TCGAAA! —CAGACCTGCGAACATGWAT-—-TA-——CGTT-——GGCGGTCGTGATGT--TGGATGC———A
A. austroyunnanensis T CET AGECEC! T2 ] o GCGACGT--CGGACGC---A
A. lineatus 19970613 CET! ACECH T GTT- GCGATGT--TGGATGC--~-A
A. lineatus 19991622 T CETGC, CGC aTGEGTA - CGTE-4~ GCGATGT--TGGATGC---A
A. pachkytrichus CTGC, AGA! GC TGEGTA =CGT?- GCGATGT--TGGATGC---A
A. pseudohybridus TCGARACCTGCAAAAACAGACCTGAGAATATGTGTAAT~~~TA---CGTT--~GGCGGTCGTGATGT-~TGGATGC-—-A
A. batakiorum TCGAAACCTGCAAAA-CAGACC ZECGARCATGTGTATT-~~TA~-~CGTT---GGCGGTCGCGATST--TGGATGC~--A
A. garrettii TCGAAACCTGCAAAG-CAGACC TGAACATGTGTAAA-—ﬂ—-CGTT———GGCGGTCGC T--TGGATGC---A
A. acmminatus 9 Gi (61 - AGBTC T GGACGC---A
A. acumina 9. Ci C. C A ARAS--T. (of T GGACGC---A
A. myrmecophi. CIGC C. A’ ATTR~-~ (e TGT-IGGATGC---A
A. sp. 00171 ‘ CTGCAAAZ=CAl ATGTGTATT=-~ C! TGT--TGGATGC---A
A. viridiflorus *000228 TCGARACCTGCGAAA-CAGACCTGCGAACATGTGTATT-~~TA-~-CGTT-~~GGCGGTCGCGATGT--TGGATGC-~~A
A. andersonii TCGAARCCTGCAAAA-CAGACCTGTGAACATGTGTARA- -~ TA---CGTT-~~GGTGGTCGTGATGT--TGGATGC-~~A
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Fig. 25 A 572 bp character-taxon matrix of 80 Aeschynanthus taxa based on ITS sequences. Gap
symbol (-) indicates insertion or deletion at the site. ? symbol shows missing nucleotide data.

Asterisks * represent excluded sites from analyses.
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~==GCGTCCAACCAACAT---CACGACCCTGAC-—

100
Pleeeilens

Lys. forrestii TCT---===-GTGT~=~~CCAGCAT--~CACGACCTCGAC-——~-——
A. curtisii TTT---=-==GTGT~=~~CCAACAT-=-CACGACCTCGAC-—=—-=—

A. musaensis ~CACGACCTCGAC--
A. javanicus 19971339
A. aff. javanious 20010484
A. vinaceus

A. nmmmlarius

A. ellipticus

A. oxychlamys

A. roseoflorus

A. irigaensis 19972532
A. irigaensis 19991999
A. philippinensis

A. obconicus

A. sp. 001

A. rhododendron

A. sp. 0025 123

A. sp. 20002051

A. sp. 00293

A. sp. 20000557A

A. tricoloxr

A. tricolorxparvifolius
A. burttii 20000562

A. burttii 20000536

A. arctocalyx

A. chrysanthus

A. parvifolins 19881451
A. parvifoliug 19671069
A. radicans 19622826

A. radicans 19672224

A. argentii

A. magnificus

A. malulidii 19980282

A. malulidii 19980283

A. siphonanthus

A. aff. siphonanthus

A. speciosus

A. guttatus

A. pachyanthus

A. longicaulis 19672218
A. longicaulis 20001430
A. albidus

A. sp.nov.20000512

A. viridiflorus 20000332
A. viridiflorus 20021227
A. fecundus

A. fulgens 19900384

A. fulgens 20002032

A. angustifolius

A. fruticosus

A. buxifolius

A. ceylanicus

A. bracteatus

A. humilis

A. hildebrandii AY047040
A. hildebrandii_ 19991628
A. gracilis 19802575

A. gracilis 19821970

A. hosseusii

A. hookeri

A. macranthus

A. parviflorus 19671067 AGC C o
A. aff. parviflorus 19672220 ~CCAGCAT---CACGGCCTCGAC-
A. mimetes ~CCAGCAT---CACGCCCTCGAC-—~—-—

=gee
-CACGACCCCGAC-———=-—
-CTC

==GTGT----CGAGCAC
TTTGTTT---GTGT----CCAGCAT---CA

~CCAGCAT---CACGACCTCGAC:
=CCAGCAT---CAGGACCTCGAC

*kk
130 140 150
slfswnns fomwalvvs sfanselles e lassa]

—===CCCAAGTGGCGCAAGTCGTTGCTCGGG-C

—CACCCCAGGTGGCGCARGTCG-——CCTGGG-C

—===~CCCAARGTGGCGCARAGTCG-—~CTTGGG-A

CCCCAAGTGGCGCAAGTCG-——CTTGGG-A

—~CCCAAGTGGCGCAAGTCG--—CTTGGG-A

—CCCAAGTGGCGCAAGTCG-——CTTGGG-A

——-CCCAAGTGGCGCGAGTCG--—CTTGGG-A

GAC-CCCAGGTGGCGCGAGTCT~——CCTGGG-A

—==CCCCAGGTGGCGCGAGTCT--—CTTGGG-A

GACCCCCAGGTGGCGCAAGTCG-——CTTGGG-A

—-—CCCAGGCGGCGCGAGTCG~-—CTTGGG-A

~CCCAAGTGGCGAAAGTCT-——CTTGGG-A

~=CCCAAGTGGCGAAAGTCT-~—CTTGGG-A

—==-CCCAAGCGGCGCGAGTGG-——CTTGGG-A

—CCCAAGTGGCGCAAGTCG--—CTTGGG-A

—~CCCAAGTGGCGCAAGTCG-~—CTTGGG-A

—CCCAAGTGGCGCAAGTCG--~CTTGGG-A

—CCCAAGTGGCGCAAGTCG--—CTTGGG-A

—CCCAAGTGGCGCAAGTCG--—CTTGGG-A

—===TCCAAGTGGCGCARGTCG-~~CTTGGG-A

—CCCAAGTGGCGCARGTCG~——CTTGGG-T

—CCCAAGTGGCGCAAGTCG--—CTTGGG-A

—-CCCAAGTGGCGCAAGTCG-—-—CTTGGG-A

~TCCAAGTGGCGCAAGTCG-~—CTTGGG-A

~=TCCAAGTGGCGCAAGTCG-—~CTTGGG~-A
~CCCAAGTGGCGCAAGTCG--~CTTGGG-A

—-CCCAAGTGGCGCAAGTCG--—CTTGGG-A

—-CCCAAGTGGCGCAAGTcG--~CTTgGG-A

—CCCAAGTGGCGCAAGTcG--—CTTgGG-A

—CCCAAGTGGCGCAAGTCG-——CTTGGG-A

———-CCCAAGTGGCGCAAGTCG-~-—CTTGGG-A

==—CCCAAGTGGCGCAAGTCG--—CTTGGG-A

—~CCCAAGTGGCGCGAGTCG-~—CTTGGG-A
~CCCAAGTGGCGCAAGTCG--—CTTGGG-A

CCAAGTGGCGAGAGTTG—
CCCGAGCGACGCAAGTCT-

CCCCGAGTGGCGAGAGTTG~

==~CCCCGAGTGGCGAGAGT TG~

—==TACCAAGTGGCGAGAGTTG~
~==-TACCAAGTGGCGAGAGTTG--~-CTTGGG-A
~CCCCAAGTGGCGAGAGTTG--—CTTGGG-A

( TTG---CTTGGG-A
AAGTGGCGCGAGTTG--—CTTGGG-A
AAGTGGCGCGAGTTG--—CTTGGG-A
CCCAAGTGGCGAGAGTTG--—CTTGGG-A
CCCARGTGGCGCGAGTTG: CTTGGG-A
CCCAAGTGGCGCGAGTTG-—~C TTGGG-A
==TACCAAGTGGCGAGAGTTG--—CTTGGG-A

A. sikkimensis TTT-~TTz--GAGT----CCAGCAT---CACGGCCTCGAC-~ ~-=TCCCAARGTGGCGCGAGTTG--~CTTGGG-A
A. arfakensis TTT—-—éWT—-——CCAGCAT--—CACWI‘CGAC —————————— CCCCAAGTGGCGAGAGTTG-~~C TTGGG-A
A. aus is TECamC C A GCGAGTTG--—-C TTGGG-A
A. lineatus 19970613 C A —g‘ C GCGAGTTG--—-CTTGGG-A
A. lineatus 19991622 =C Te-~CACGECC CCAA GCGAGTTG-~--CTTGGG-A
A. pachytrichus iC AT=--CACGECC CEAA GCGAGTTG-~=CTTGGG-A
A. pseudohybridus m ————— CAGCAT-CACACGGCCTCGAC-—========~ CCCCARGTGGCGAGAGTTG--—~C T TGGG-A
A. batakiorum ~CCAG@GT---CACGGCCTCGAC-~ CCCCGAGTGGCGAGAGTTG--—C TTGGG-A
A. garrettii TCT~=====~ GTGT----CCAGCGT---CACGGCCTCGA! CCCCGAGTGGC! GTTG---CTTGGGGA
A. acmmina 9 TT: G - -+ , T8---CTTGGG-A
A. acumina 9 SA - CTCGAA-—+——=k 4 AAG GAGETE--—CTTGGG-A
A. myrmecopi T: SAG Al CTCGAC-§#% - —=-+--LCdCGAG GAGTT6--~-CTTGGG-A
A. sp. 00171 | T-~ AGT= -~ G’ CTCGAC-==—-=~----CCCCGAG' GA --CTTGGG-A
A. r::zid.i.ﬁozuqzoooozza CCCCGAGTGGCGAGAGTTG---C TTGGG-A
A. andersonii CCCcAAGTGGCGCGAGTTT--—C TTGGG-A

Fig. 25 (continued)
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Fig. 25 (continued)
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CGCGGCAAGCGCCAAGGAAAATCATATCGAACGCCTCTCCGTCACGGTGCCG— TG
SCGCGGAAAGCGCCAAGGAAAACCATACCGAACGCCTCTCCGTCCTGGTGCCG— TG
TACTAAA—--CTCTC\_aCGCGGCAAGCGCCAAGGAAAACCGTAyTGAACACCTCTCCGTCTCrGTGCT——-A
TACTAAC--~CTCTCEECGCGGCARGCGCCAAGGARAACCGTATCGAACACCTCTCTGTCTTGGTGCT-—=G
TACTAAA---CTCTCGGCGCGGCAAGCGCCAAGGAAAACCGTATLbGAACACCTCTCCGTCTCGGTGCT———A
TACTAAA---CTCTCE3CGCGGCAAGCGCCAAGGARAACCGTATCGAACACCTCTCCGTCTCGGTGCT———A
TACTAAA---CTCTCGGCGCGGTAAGCGCCAAGGAAAACCATATTGAACACCTCTCCGTCTCGGTGCT-~~-G
TACTAAC---CTCACGSCGCGGCAAGCGCCAAGGARAACCGTATCGAACACCTCTCCGTCTCGGTGC T~——G
TACTAAC---CTC1T! GCGGCAAGCGCCAAGGAAAACCGTATCGAACACCTCTCCGTCTCGGTGCT———G
TACTAAC---CACT SCGGCAAGCGCCAAGGAAAACTGCATCGAACACCTCTCCGTCTTGGTGCT——~G
TACTAAC---CTCT! GCGGCAAGCGCCAAGGAAAACCGTATCGAACACCTCtCCGTCTTGGTGCT———G
TTCTAAC---CTCT! GCGGCAAGCGCCAAGGAAAaCCATATTGAACACCTCTCCGTCTTGGTGCTGTTG
TTCTAAC-~-CTCTGGGCGCGGCAAGCGCCAAGGAAAACCATAT TGAACACCTCTCCGTCTTGGTGCTGTTG
TACTAAC---CTCTCGSCGCGGCAAGCGCCAAGGARAACCGTATCGAACACCTCTCCGTCCCGGTGCT———G
TACTAAA---CTCTCGGCGCGGCAAGCGCCAAGGAARAACCGTATEGAACACCTCTCCGTCTCGGTGCT———A
TACTAAa---CTCTCGGCGCGGCAaGCGCCAaGGAAAACCATATCGAACACCTCTCCGTCTCGGTGCT———A
TACTAAC---CTCTCGGCGCGGCARGCGCCAAGGAAAACCATACTGAACATCTCTCCGTCTTGGTGCT———G
—=TACTAAA-~--CTCTCGECGCGGCaAGCGCCAAGGAAAACCATATCGAACACCTCTCCGTCTCGGTGCT———A

—=TACTAAA~--CTCTCGGCGCGGCAAGCGCCAAGGAAAACCGTATCGAACACCTCTCCGTCTCGGTGCT———A
TACTAAC-~-CTCTCGGCGCGGCAAGCGCCAAGGAAARCCGTAT TGAACACMTCTCCGTCCCGGTGCT—~—~G
G-= TACTAAA---CTCTCGGCGCGGCAAGCGCCAAGGAAAACCGTATCGAACACCTCTCCGTCTCGGTGCT———A
AAGCGCCAAGGAAATCCGTATTGAACACCTCTCCGTCTCGGTGC T~
AGCGCCAAGGAAAACCGTATCGAACACCTCTCCGTCTCGGTGCT—
IAGCGCCAAGGAAAACCGTATTGAACACCTCTCCGTCCCGGTGCT—
“GECAAGGAAAACCGTATTGAACACCTCTCCGTCTCGGTGC T~
> AAAACCGTATTGAACACCTCTCCGTCTCGGTGCT—
e G AAATCGTATAGAACACCTCTCCGTCTCGGTGCT—
------ -~ . AAAACCGTATCGAACACCTCtCCGTCTCGGTGCT—~
- AAACCGTATCGAACACCTCtCCGTCTCGGTGCT—
AR AMACCGTATCGAACACCTCTCCGTCTCGGTGC T~
GEGCCAAGGAAAACCGTATCGAACACCTCTCCGTCTCGGTGC T~
: TATCGAACACCTCTCCGTCTCGGTGCT—
ATATTGAACACCTCTCTGTCTCGGTGCT—
GTATTGAACACCTCTCCGTCTCGGTGCT—
TATTGAACACCTCTCCGTCTCGGTGCT—
ATTGAACACCTCTCCGTCTCGGTGCT—
ACCGTATTGAACACCTCTCCGTCTCGGTGCT———A
CATATTGAACACCTCTCCGCTCCGGTGCT-——-G
AR TCGAACACCTCTCCGTCTTGGIGTT-—-G
ARBRACCTTATCGAACACCTCTCCGTCTTGGTGCTGC TG
'\}- TACTGAACACCTCTGCGGCCTGGTGCTG——G
CCGTACTGAACACCTCTGCGGCCTGGIGCTG——-G
ACCG TGAACACCTCTGCGGCCTGGTGCTG--G
A CGTACTGAACACCTCTGCGGCCTGGTGCTG——G
:GTACTGAACACCTCTGCGGCCTGGTGCTG— -G
AR iTACTGAACACCTCTGCGGCCTGGTGCTG--G
ACCGTATTGAACACCTCTGCGGCCTGCTGCTG——-G
CGTACTGARCACCTCTCCGGCCCGGTGCT-——G
CGTACTGAACACCTCTCCGGCCCGGTGCT-——G
GTATTGAACGCCTCTCCGCTCTGGTGCT-—-G
BAACCGTATTGAACACCTCTCCGCTCCGGTGCT:!
AACCGTATCGAACACCTCTCCGGCCTGGTGCT
GAAAACCGTATTGAACACCTCTCCGGCCTGGTGCT-——G
CAAGGAAAACCTTATTGAACACCTCTCCGGCCTGGTGCT-—~-G
AAGGAAAACCGTATTGAACACCTCTCCGGCCTGGTGCT—
------ (CGCEG ARAACCGT-TTGAACACCTCTCCGGCCTGGTGCT:
v GAAAACCGTACTGTACACCTCTCCGGCCTGGTGCT:
GTT3 AACACCTCTCCGGCCTGGTGCT
@AACACCTCTCCGGCCTGGTGCT
ACACCTCTCCGGCCCGGTGCT
AACACCTCTCCGGCCTGGTGCT
AACACCTCTCCGGCCCGGTGCT
AC CTGAACACCTCTCCGGCCCGGTGCT
AGGAAAAC CTGAACACCTCTCCGGCCCGGTGCT~
ACTACTAAC---CTCTCGGCGCGGCAAGTGCCARGGAARAC CTGAACACCTCTCCGGCCCGGTGCT~
ACTACTAAC---CTCTCGGCGCGGCAAGCGCCAAGGARAACCGTACTGAACACCTCTCCGGCCCGGTGCT:
TACTAAC---CTCTCGGCGCGGCAAGCGCCAAGGAAAAY CGTATYGAACACCTCTCCGCTCCGGTGCT~——G
qn}\C—--CTCTCGGCGCGGCUSCCAAGGAAMCCGTACTGAACACCTCTCCGGCCTGGTGCT———G

T, CTCTCCGGCCCGGTGTT-——G

CCETACT! CTCTCCGGCCCGGTIGTT-——-G

GC. CCETACTEAAGACCTCTCCGGCCCGGTGCC———G
GC. T

C. CCGBT CTCTCCGCTCTGGTGCT-——-G
TACTAAC---CTCTCGGCGCGGCAAGCGCCAAGGARAACCGTACTGAACACCTCTGCGGCCTGGTGCTG——G
==TACTAAC---CTC GCGCGGCAAGCGCCAAGGAAAACCGTATCGAACACCTGIC CTGGTGCT---G
------- TACTAAC---CTCTEGGCGCGGCAAGCGC! A&AACCGTATTGAACACCT GGCCTGGTGCT--—-G

- 2PAC TARGS - #EIC T C CEBCETGGTGCT-—~G
-ATAGTAAG: - ‘ AACAC CTGGTGCTG--G
-STAGTARGH- CTGAACAC TGGTGCTG--G
_Irpérane--% G AACCGTACTGAACACCTC CTGGTGCTG——G

—————— TaCTAaC---CTCTGGGCGCGGCaAGCGCCaAGGARAACCGTATTGAACACCE CTCCGGCCTGGTGCT-——G

ARAA
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Fig. 25 (continued)
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CGCGGTGCGC-A GACTTGACGAGGAGCG—TCCATTGAAT-~AGATATTATCTCGTC C-CCTTCCCC-CAA-CATC-C
CGCTGTGTCG—AGGACGTGATGAGTAGCG—CCTATCGAATA-A-AT-—-GTCTCTTCGCC—CCCCCTCAACA--CATC-C
TGCGGTACCC-AGGACGTGATGAGGAGTG-TCTATCGAATA-AGAT??—ATCTCGTCGCC—CCAATCCGCCAA-TGTTTT
TGAGGTACCC—AGGACGTGATGAGGAGTT-TCTATTGAAT-—AGAT-——ATCTCGTCGAC—CCCCTCC-CCN\ATATCTT
TGCGGTACCC-AGGACGTGATSAGGAGTG~ TCTATCGAATA-AGAT---ATC TCGTCGCC-CCACTCCGCCAA-TGTCT T
TGCGGTACCC-AGGACGTGATGAGGAGTG—TCTA’I‘CGAATA—AGAT--—ATCTCGTCGCC-CCAATCCGCCAA-TGTGTT
TGCGGTACC--AGGACGTGATGAGGAGTG—TCTATTGAATA-AGAT--—ATCTCGTCGCC—CCCCTCCCCGAA-TATCTT
TGCC-GTACTC-gGGACgTGACGAGGAgTG-TCtATTGAAt--AgAT—-—ATcTcgTCGCC—CCCCTCCCCATA-TATCTC
TGCGGTACCC-GGGACGTGACGAGGAGTG—TCTATTGAAT-—AGAT-~—ATCTCGTCGCC—CCCCTCCCCATA-TA'I‘CTC
TGCGGTACCC—AGGACGCGACGA%AGTG—TCTATTGAAT—-AGATATTATCTCGTCGCC-CCCCTCCCCAAA-TA’I‘GTT
TGCGGTACCC-AGGACGTGATGAGGAGTG—TCTATTGAAT--AGAT---ATCTCGTCGCC-CCCCTCCCCAAA—TATCTC
TGyGGTACCC—AGGATGTGATGAGGAGTG-TCTATTGAAT--AGAT—--ATcTCGTCGCC—CTCCTCCCCAAA-TATCTC
TGCGGTACCC—AGGATGTGATGAGGAGTG—TCTATCGAAT--AGAT-—'ATCTCGTCGCC-CTCTTCCCCAAA-TATCTC
TGCGGTGCCC-AGGACGTGATGAGGAGTGGTCTATCGAAT-—AGAT—--ATATCGTCGCC—CCCCTCCCCAAA-ACATCT
TGCGGTACCC-AGGACGTGATGAGGAGTG—TCTATCGAATA~AGAT——-ATCTCGTCGCC-CCAmTCCgCCAA-TG'IyTT
TGCGGTACCC-AGGACG TGATGAGGAGTG-TC T}\TCGAaTA-AqAT—-—ATcTcGTCGCC—CCCCTCCgCGAA—TATCt T
TGCGGTACCC—AGGATGTGATGAGGAA--—TCTATTTAAT—-AGAT———ATCTCGTCGCC—CCCCTCCCCAGA-TATCTT
TGCGGTACCC—AGGACGTGATGRGGAGTG—TCTATCGAATA-AGAT—‘—ATCTCGTCGCC-CCCCTCCGCGAA—TATCTT
TGCGGTACCC-AGGACGTGATGAGGAGTG—TCTATCGAATA-AGATT--ATCTCGTCGCC-CCACTCCGCCAA-TGTCTT
TGCGGTACCC-AGGACGTGATGAGGA TG—TCTATTGAAT--AGAT-—-AtcttqtchC?CCCCTCCCCAAA-TATCTT
TGCGGTACCC-AGGACGTGATA G ﬂ" TGe TCTATCGAATA-AGAT- ~ATCTCGTCGCC-CCACTCCGCCAA-TGTCTT
TGTGGTACCC-AGGACGI! 5] 1& ’ G&=TEIATCGAATA-AGAT- —ATCTCGTCGCC-CCCCTCCACGAA-TGTCTT
TGCGGTACCC-A( t;\’” TGATG AC TG ICTABCGAATA-AGAT: atctcgtegCC-CCACTCCGCCAA-TGTCTT
TGCGGTACCC: G T ATAGATAT ATCTCGTCGCC-CCCCTCCCCAAA-TATCTT
TGCGGTACCE: AGG: 4..’ # ABAGATAT: ATCTCGTCGCC-CCCTTCCCCAAA-TATCTT
TGTGGTACC GG? CLIeT % ZAGAT-~-ATCTCGTCGCC~CCCCTCCGCGAA-TGTCTT
TGCGGTAS ACCACGTGA TGAGGAGTG- P 16 AGAT- ATCTCGTCGCC-CCACTCCGCCAA-TGTCTT
TGCGGTACCC=A CICATGAGERAGTG- ICTalCCASTA-AGAT ATCTCGTCGCC-CCACTCCGCCAA-TGTICTT
TGCGG \CGLGATGAGEBAGT G~ Lta TCGAaTA AT-=-=-ATCTCGTCGCC~CCACTCCGCCAA-TGTCTT

TGCGGTACES CGPGATGAGEAGTG-TCTA --ATCTCGTCGCC-CCACTCCGCCAA-TGICTT
16 -:;#iﬁ’{j’GA 6A AT ATCTCGTCGCC-CCACTCCGCCAR-TGTCTT
TGCGGTACS CIENTGRGEACTE IC

TGCGE ; r A

\i};i,

ATCTCGTCGCC-CCCCTTCCCAAT-TATCTT
3 ATCTCGTCGCC-CCCCTCCCCAAA-TATCTT

ACCHESA C 7 BGTC \ 5 : “ATCTCGTCGCC-CCCCTCCACGAA-TGTCTT
ZG ~ATCTCGTCGCC-CCCCTCCACGAA-TGTCTT
ATCTCGTCGCC~CCCCTCCGCGAA-TGTCTT
S TACE TCTCGTCGCC-CCCCTCCACGAA-TGTCTT
GCAGTA I -==~ATCTCGTCGTC-CCCCTCCCCAAA-TATCTC
TGC . I 7 ~ATCTcATCGCC-CCCCTCCCCATA-TATCTT
TG ACG 2 TATT r ==ATCTCGTCGCC-CCCCTCCCCACA-TATCTC
SCAGTAZ A A "CTA A ATCTCGGCGTC-TCCCTCCCTATG-TATCTC
AGT, € G 2 A A ~ATCTCGGCGTC-TCCCTCCCTATG-TATCTC
TGCA! [ ~ATCTCGGCGTC-TCCCTCCCTATG-TATCTC
TGCAETAC ~ATCTCGGCGTC-TCCCTCCCTATA-TATCTC
TGE@AGTA ==ATATCACGGCG-TCTCCCTCCCTA-TATATC
TGCAGTA ==ATCACGGCGTC-TCCCTCCCTATA-TATCTC
TGCAGT. ===ATCTCGGCGTC~-TCTCTCCCTATA-TATCTC
TGCAGH ~=~ATCTCGTCGCC~CCCCTCCCCAAA-TATCTC
TGCAGCACCQ AGAT-~-~ATCTCGTCGCC-CCCCTCCCCAAA-TATCTC
TGCAGTAC! AGAT~---ATCTCGTCGTC-CCCCTCCCCAAA-TATCTC
TGCAGTACECAAGAACGT! AAT G AAT==AGAT- ~ATCTCGTCGTC~CCCCTCCCCAAA-TATCTC
A AAT-~AGATAT-ATCTCGTCGCCCCCCCTCCCCAAA-TATCTC

AATATAGAT- —ATCTCGTCGCC-TCCCTACCCAAA-TATCTC
AT-~-AGAT- =ATCTCGTCGCC-CCCCTCCCCAAA-ATTCTC
AGAT-~-~ATTCCGTCGCC-CCCCTCCCCAAA-TATCTC
CGTCGCC-CCACTCCCCAAA-TATCTC
JCGTCGCC~CCCCTCCCCAAA-TATCTC
BT CGTCGCC-CCCCTCCCGAAA-TATCTC
CGTCGCC-CCCCTCCCGAAA-TATCTC
<€gtcgee-CCCCTCCCCARA-TATCTC
TCTCGTCGCC-CCCCTCCCCAAA-TATCTC
TCTCGTCGCC-CCCCTCCCCARA-TATCTC

TGTGG:
167G

TGCAGTACCT-AGGACEIE
TGCAGTACCC-AGGACETG
TGCAGTACCG-AEE,

AGT

y

ot g BAT,
TGEAGCACH G ==AGAT+H
TGEAECACCC-AGGACGTGATGAGGAGY TATTGAAT--AAAT, TCTCGTCGCC-CCCCTCCCCAAA~TATCTC
ACCC-AGGACGTGATGAGGAGTG-TCTATTGAAT--AGATA =ATCTCGTCGCC~-CCCCTCCCCAAR-TATCTC
TGCAS%CCC—GGGACGCGATGAGGAGTG—TCTATTGAAT——AGAT—--ATCTCGTCGCC-CCCCTCCCCAAA—TATCTC

TGCA!

CGE=AGGACGTGATGAGGAGTG~ TTGAAT--AGAT--—ATCTCGTCGCC-CCCCTCCCCAAA-TATCTC

GCAG' TGAT G T; o C TC~CCCCTCCTCAAA-TATCTC
C T A CHC CCCCCCTCCCCAAG-TATCTC

CCi CGT G-TETA TF#-AGAT- CICG C-CCCCTCCcCAAA-TATCTC

CCi CET! GEG-BETATTGART AT- CTCG C~CCCCTCCcCAAA-TATCTC

TGCAGCACCC-AGGACGTGATGAGGAGTG~ TCTATTGAGT—-AGAT——-ATCTCGTCGCC-CCCCTCCCCAAA— TATCTC
TGCAGTACCCAAGGACGTGATGAGGAGTG~TC TATTGAAT--AGATAT-ATCTCGTCGTC: TCCCCAAA-TATCTC
TGCAGTACCC-AGGACGTGATBAGGAGTG-TC TATTGMGAT*--ATC TCGGCGTC CTCCCTATG-TATCTC

Al
Al -E3C] FCRCC CAAA-TATCTC
‘AT CGT C CAAA-TATCTC
GATAT-ATCICGT C CAAA-TATCTC
T==AGAT-=- C GTC-TCCCTCCCTATA-TATCTC

TGCAGTACCC-AGGACGTGATGAGGAGTG-TCTAT TGAAT--AGAT---ATCTCGGCGTC- TCCCTCCCTATA-TATCTC
TGCAGTACCC-AGGACGTGATGAGGAGTG-TCTATTGAAT-~AGAT— ~=ATCACGGCGTC-TCCCTCCCTATA~TATCTC
TGCAGTACCG-AgGACGTGATGAGGAGTG-TCTAt TGCAL =~AgAtAT-ATCCCGTCGCC-CCCCTCCCCAAA- TATCTC
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~AA-G---AGTGCCGGGAG-ACGATA--~-CATACGAAGGAGG---GGCGCGGA

Cyr. baileyi ~T--CTTCC-ACACT~~

Lys. forrestii =T==CTTCC-ACACT-========mm CAA--—--— AGTGCCGGGAG-ACGATG--~CTAACGAAGCGGG—-~GGTGCGGA
A. curtisii GT--TC~-CC Tr---ATTCAGTCAAA—GTGTTG--—-—GGGG-ACGATG-—-CATACCAAGGAGGA——GGGACGGA
A. musaensis GT--TC-CC CGAC---TCGGTCAA-GGTGTCG-~ ~GGGG~ACGATG--~CATACCAAGGAGGA--GGGACGGA
A. javanicus 19971339 GT--TC~CC TG~--ATTCAGTCARA-GTGTTG-~ =GGGG-ACAATG-~-Cr TACCAAGGAGGA-~GGGACGGA
A. aff. javanicus 20010484 GT=-=TC~CC TG--~-ATTCAGTCAAA-GTGTTG~ ~GGGG-ACGATG-~-~-CATACCAAGGAGGA--GGGACGGA
A. vinaceus GT--TC-Ct TG-~-ATTCACTCAAA-GTGTTG-~ ~GGGG-ACGATG--~-CATATCAAGGAGGA--GGGACGGA
A. pummularius GT--TC-CC CGAC-——TCGGTCAAA-—-GGTg—--TCGGGGGACGATG———CATACOGAGGAGGA'-GGGACGGA
A. ellipticus AT--TC-CC CGGC--—TCGGTCAAA———GGTG—--TCGGGGGACGATG---CATACGGAGGAGGA--GGGACGGA
A. oxychlamys GT-—TC‘CC———-—CGGC---CCAGTCAAA———GGTG——~TCGGGGGACGATG———CATTCCGAGGAGGA——GGGACGGA
A. roseoflorus GT--TC-CC-==~~ CGAC---TCGGTCAAA———GGTG———TCGGGGGACGATG-—-CATACCAAGGAGGA——GGGACGGA
A. irigaensis 19972532 GT-=TC-CC: CG~~~-ATTCAGTCAAA-GTGTTG-~- ~GGGG-ACGATG-~~-CGTACCAAGGATGA-~GGGACGGA
A. irigaensis 19991999 GT--TC-CC- CG———ATTCAGTCAAA-GTGTTG——---GGGG-ACGATG—--CATACCAAGGATGA——GGGACGGA
A. philippinensis CT-~TC-CC~~ ~-TCG——ATTCAGTCAAA—GTGTCG———--GGGG—ACGATGCATCATACCAAGGAGGA—-GGGACGGA
A. obconicus GT--TC-CC--===TG---ATTCAGTCAAA-GTGTTG~~ ~GGGG-ACrATG-~--CaTACCAAGGAGGA--GGGACGGA
A. sp. 001 gT=~TC-CC~~---CG---ATTCAGTCAAA-GTGTTG~~ =~GGGG-ATGATG~~-CATaCCAAGGAGGA--GGGACGGA
A. rhododendron -C--TCCCC-~-=-=TG~-~-ACTCGGTCAAA-GTGTCG~— ~GGGG-ACGATG---CATAGCAAGGAGGA--GGGACGGA
A. sp. 0025_123 GT--TC-CC~- =TG---ATTCAGTCAAAAGTGT TG~~~ ~GGGG-ATGATG--~CATACCAAGGAGGA-~-GGGACGGA
A. sp. 20002051 GT--TC-CC~ -TG—--ATTCAGTCAAA—GTGTTG—-—--GGGG—ACAATG-——CGTACCAAGGAGGA——GGGACGGA
A. sp. 00293 GT--TC-CC- —CG—-—ATTAAGTCAAA—TTGTTG——---GGGG—ACGATG———CATACCAAGGAGGA—-GGGACGGA
A. sp. 20000557A GT--TC-CC- TG~-~ATTCAGTCAAA-GTGTTG~ ~GGGG-ACAATG---CGTACCAAGGAGGA~-GGGACGGA
A. tricolor GT--TC~-CC~ : A 1 ~GGGG-ATGATG---CATACCGAGGAGGAA~GGGACGGA
A. tricolorxparvifolius GT--TC-CC-: : AR- 1 -GGGG-ACAATG—--CGTACCAAGGAGGAG—GGgACGGA
A. burttii 20000562 GT--TC-CC- ( AR —--GGGG-ACGATG--~CATACCAAGGAGGA~-GGGACGGA
A. burttii 20000536 GT--TC-CC- ; ‘ A* G3 ~GGGG-ACGATG---CATACCAAGGAGGAG-GGGAGGGA
A. arctocalyx GT--TC-CC-p==ull y _& L - ATGATG-~--CATACCGAGGAGGAA-GGGACGGA
A. chrysanthus GT-~TC-CC=z ,.1:"1 ;N_‘ ACAATG~-~CGTACCAAGGAGGA--GGGACGGA
A. parvifolius 19881451 GT--TC-C@ —gHETIL G CGTACCAAGGAGGA-~GGGACGGA
A. parvifolius 19671069 GT--TC=CC=— -TCAG’%E%; rGl G CGTACCAAGGAGGA--GGGACGGA
A. radicans 19622826 GT--TC- —=ATTCAGT il G——~—~GGG! ACAATG——-CGTACCAAGGAGGA--GGGACgGA
A. radicane 19672224 GT--Te= i GTI( € AATG-- CGTACCAAGGAGGA--GGGACGGA
A. argentii G- R — e e

A. magnificuse GT--TC-CC& g ¥ AAA-G ACGATG--~CATATCAAGGAGGA-~-GGGACGGA
A. malulidii 19980282 5 ! AA LGATG~-~CATACCGAGGAGGAA-GGGACGGA
A. malulidii 19980283 RA

A. siphonanthus

A. aff. siphonanthus

A. speciosus ACA k 3 AAG

A. guttatus E £ (C} GGA CATACCAAGGAGGA--GGGACAGA
A. pachyanthus AGTCAR r \ ATG---CATACCAAGGAGGA--GGGACGGA
A. longicaulis 19672218 - TG( ACGAT G-~~CATAC-~--GGAGGA--GGGACGGA
A. longicaulis 20001430 T

A. albidus

A. sp.nov.20000512

A. viridiflorus 20000332 A -

A. viridiflorus 20021227 ACH o - TGGTH \GACGATG~--~CATAC--~GGAGGA-~GGGACGGA
A. fecundus - - TQ ATGATG-~-CATAC-~~GGAGGA-~GGGACGGA
A. fulgens 19900384 A= GAL_GATG--~CATACGAAGGAGGA--GGGACGGA
A. fulgens 20002032 - —AA T AGACGATG~-~-CATACGAAGGAGGA--GGGACGGA
A. angustifolius 2 2 A GGECGACGATG—~~CATAT~-~~GGAAGA-~-GGGACGGA
A. fruticosus GT--TCGCCGAg 5] '] AGACGATG-~~CATAC--~GGAGGA--GGGACGGA
A. buxifolius GT--TCCCCGi -l TCGG AGACGATG-~-CTTACGAAgGAGGA--GGGACGGA
A. ceylanicus GT-~TCGCCGACACTG TCTGGAGACGATG~-~CATACGAAGGAGGA~-GGGACGGA
A. bracteatus ST GTCGGGCGACGATG~~~CATACGAAGGAGGA-~GGGGCGGA
A. humilis GT--TCGTCGACACTGGC= CGGTGACGATG--~CATACCAAGGCGGAG-GGGACGGA
A. l:i.ld-btlndii_n047040 GT--TCGTCGACACT! ACS 7 ARA \ 36T GACGATG-~~CATACGAAGGTGGAGCGGGACGGA
A. hild.bzmdii_l?ﬂslszs TCGT \( y " "A-T-A EGATG~--CATACGAAGGCGGAG-GGGACGGA
A. gracilis 19802575 A G - CATACGAAGGCGGAG-GGGACGGA
A. gracilis 19821970 8 o - o TG -~ CATACGARGGCGGAG-GGGACGGA
A. hosseusii ’\_ CATACGAAGGAGGAG-GGACGG-A
A. hookeri ( GAC] ATG==~CATACGAAGGAGAA-~-GGGACGGA
A. macranthus & A G---CATACGAAGGAGGA--GGGACGGA
A. parviflorus 19671067 G GGTG GGAGACH ~CATACGAAGGAGGA--GGGACGGA
A. aff. parviflorus 19672220 wCCGACACTGACCAT-CA-T-AA--GTGGTGGTGTCGGGAGACH —==CATACGAAGGAGGA--GGGACGGA
A. mimetes GCCGACACTGACCAT-CA-T-AA-~GTGGTGGTGTCGGGAGACGATG ~CATACGAAGGAGGA--GGGACGGA
A. sikkimensis GT-~-TCGC GACACTGACCAT—CA—T—AA——GTGGTGGTGTCGGGAGACGATG——-CATACGAAGGRGGA——GGGACGGA
A. arfakensis GT-—TTGé TGAC---—CA—T-AA-—-MGTGTTGGGAGACGATG-—-CATAT———GGAGGA—-GGGACGGA
A. austroyunnanensis Ty~ C - = CGEGA C GAAGGAGGA-~GGGACGGA
A. lineatus 19970613 T4 CGAC, - TG Ct CGAT, CGAAGGAGGA ?-GGGACGGA
A. lineatus 19991622 GA T TR G T C Ct C. CGAAGGAGGA?~GGGACGGA
A. pachytrichus GA TGAC! T: G TGETGEC! GACGAT CATACGAAGGAGGA--GGGACGGA
A. pseudohybridue M GT—-TCGCCGACACTGAC-——-CA-T—AA---T-—TGGTGTTGTGCGACGATG—--CATAT--—GGAGGA-—GGGACGGA
A. batakiorum GT-——TCGCCGACATTGAC---—?T-AA—--T-—TGGTGTCGGGAGACGATG——-CATAC—- GGA--GGGACGGA
A. garrettii GT--TCCCCGA: uTG‘ﬁ;AGACGATG-——CTTAC GGA--GGGACGGA
A. acuminatus 9 —~C Al C, I~ r T ~GGGACGGA
A. acuminatus 9 >, ACA C. = TGGTGTC! CATAC ~GGGACGGA
A. myrmecophili - ACQATTGAC: = -3~ B TGGTGTC C CA’ ~GGGACGGA
A. sp. 00171 o ACAT C: = =-*T-2TGGTGTC C —=-CATAC---GGAGGA--GGGACGGA
A. viridiflorus Q000229 GT-- CGCCGACATCGAC-—--CA-T—AA--—T--TGGTGTCGGGAGACGATG——-CATAC—-—GGAGGA--GGGACGGA
A. andersonii GT-—TCGTCGACACTGAC----CA-T-AAA--TGGTGGTGTTCGGTGACGATG——-CATACCAAGGCGGA-—GGGGACGG

Fig. 25 (continued)
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TATTGGCCTCCCGTTATCC—TTGCATAGCGGCCGGCLCAAATA- ACATGCCGTGG-~CGATGGAT—-~~GTCACACG
TATTGGCCTCCCGTTATCCCTTGTGTGGCGGCCGGCCCARATA-~-~GCATGCCGTGT-~CGACGTATATATGTCACATG
CATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACARATA-~~-GTATACCGTGT--CGATTGAT-~-~GTCACACG
TATTGGCCTCCCGTTATCC-ARGCATAGCGGCCGGCACARATA-TTAG TATACCGTGC--CGATTGAT-—--~GTCACACY
TATTGGCCTCCCGTTATCC-AAGTATAGCGGCCGGCACARATA---~GTATACCGTGT-~CGATTGAT----GTCACACG
CATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACARATA----GTATACCGTGT--CGATTGAT~~-~GTCACACG
TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACAAATA--~~GTATAACGTGT-~CGATTGAT--~~GTCACACG
TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACAAATA--~~GTATGCCGTGG-~TGATCGAT----GTCACACG
TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACAAATA- ~~~GTATGCCGTGC-~CGATCGAT---~GTCACACG
TATTGGCCTCCCGTTATCC-AGGCATAGCGGCCGGCACAAACA--~-GTACACCGTGC--TGATCGAT----GTCACACG
TATTGGCCTCCCGTTATCC-AAGCGTAGCGGCCGGCACAAATA-—-~~GTATACCGTGC-~TGATCGAT-~--GTCACGCG
TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACAAATA-~=~GTATACCGTGT--CGATTGAT-
TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACARATA- - -~GTATACCGTGT-~CGATTGAT—
TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACARATG--~~GTACACCGTGT-~CGATTGAT-
yATTGGCCTCCCGTTATCC-AAGYATAGCGGCY GGCACAAATA-~~~GTATACCGTGT--CGATTGAT-
TATTGGCCTCCCGT TatCC-AAGCATAGCGGCCGGCACAAATA---~GTGTACCGTGT~-CGATTGAT-
TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGrCACAAATA---~GTATACCGTGT--CGATTGAT----GTCACACG
TATTGGCCTCCCGTTATCC~-AAGARTAGCGGCCGGCACAAATA-~~~GTGTACCGTGT--CGATTGAT---~GTCACACG
TATTGGCCTCCCGTTATCC-AAGTATAGCGGCCGGCACAAATA--~-GTATACCGTGT-~CGATTGAT-
TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACAAATA----GTATACCGTGT--CGATTGAT-
TATTGGCCTCCCGTTATCC-AAGTATAGCGGCCGGCCCAAATA--~~GTATACCGTGT-~CGATTGAT-
TATTGGCCTCCCGTTATCC~AAGCATA GTATACCGTGT--CGATTGAT-
AZ GTATACCGTGT~-CCATTGAT-
GTATACCGTGT--CGATTGAT-

GTCACACG
GTCACACG

TATTGGCCTCCC
TATTGGCCTCG

A GTATACCGTGT--CGATTGAT-
A----GTATACCGTGT--CGATTGAT-
ATGCCGTGT--CGATTGAT-
ATAACGTGT--CGATTGAT-
==GTATACCGTGT--CGATTGAT-
ACCGTGT--CGATTGAT-

TATTGGC!
TATTGGCCLEEEE
TAT CCGITATECAAGEN ¢ G;
TATTGGCCTGEEE

TATTGGCEHECC
TATIG cCg
TAMIEGCCTG
TATTGGCGHECC:
TATT: CCQ
TATT@BCCTCEEGT
TABIGGCCTEECG:
TATTGGTGHICCCG
TATT! CCYBTTH
TATTGECCTCGECTT
TATEEGCCTG GT
TATTGGCC] iﬁp A
TATTGGCQ ccr 'ATCC
TATTGGEETCCGETTATCC
TATTGGCCTCCEET TATC!
TATTGGCCTCEEGTTATGES
TATTGGCCT@ECGT ;
TATTGGCCTCCCGT
TATTGGCCTCCCGTTATCCS
TGTTGGCCTCCCGT c
TATTGGCCTGECGT

GTCACACG
GTCACACG
ATCACACG
GTCAGACG
GTCACACG
GTCACACG
GTCACATG
GTCACACG
GTCACACG
GTCACACG
GTCACACG
GTCACACG
GTCACACG

GTATACCGTGC--CGATTGAT-
ATGCCGTGT-~CGATGGAT~
[ATGCCGTGT--CGATGGAT-
ATET-GP CGTGT--CGATGGAT-
ARCCAAR
C-AAGEATA
cc-AamA ATAG
A AAATAGTATGCCGTGT--CGATGGAT-
\ GTATGCCGTGT-~CGATGGAT-
GTATGCCGTGT--CGATGGAT~
GTATGCCGTGT--CGATGGAT----GTCACACG
---GTATGCCGTGT~-CGATGGAT~-~-GTCACACG
CTATGCCGTGT--CGATGGAC-~--GTCACACG
ATATGTCGTGT--CGATGGAT---~GTCACACG
GTATGCCGTGT--CGATGGAT---~GTCACACG
GTATGCCGTGT-~-CGATGGAT-~--GTCACACG
~GGTATGTTGTGT-~CGATGGAT-~~~GTCACACG
-~GTATGCCGTGT-~CGATGGAT-~-~GTCACACG
TAPECCGTGTTGCGATGGAT-~-~GTCACACG
GGTGTTGCGATGGAT----GTCACACG
GTGT--CGATGGAT----GTCACACG
GEGTGT--CGATGGAT----GTCACACG
GTGT--CGATGGAT---~GTCACACG
[GCCGTGT-~CGATGGAT----GTCACACG
GCCGTGT--CGATGGAT----GTCACACG
GCCGTGT--CGATGGAT-~--GTCACACG

TA
TATT CTCCC CAAATA-
TAL CTCCCGTTATCC-AAGCGTAGCGGCCGGCACAAATA-

TAT CTCCCGTTATCC-AAGCATAGCGGCCGGCACAAATA- GTATGCCGTGT--CGATGGAT-
TATT TCCCGTTATCC~AAGCATGGCGGCTGGCACAAATA~ GTATGCCGTGT--CGATGGAT-
~CGATGGAT~
~CGATGGAT-
T
CTC GT TEC CA Al GTGT--CGATGGAT~---GTCACACG
'l‘AT’I’GGCCTCCCGTTATCC—AAGCATAGCGGCCGGCACAAATAAATAGTATGCCGTGT——CGATGGAT—
TATTGGCCTCCCGTTATCC- CATAGCGGCCGGCAC. ----GTATTCCGTGT--C T-———GTCACACG
T C Al o GTCACACG
CECG Al AAA GTG = ==~GTCACACG
T TCECG; CGTGE- A -==GTCACACG
TT TCCCGTTATCC-. Al aGCA AARTAAA A A CGTGT-- —-=-=GTCACACG

TATT WTAATCC-MGCATTGC ACAAATA——-—GTN\GCCGTGT-—CGATGGAT-
GTGR--CGATGGAT-~~-~-GTCACAAG

TATTGGCCTCCCGTTATCC-, ATAGCGGCCGGCAC. A----CTATGCCGTGT—-C TGGAC----GTCACACG

ATATTGGCCTCCCGTTATCCAAGCATAGCGGCCGGCACARATA-- --GTATGCTGTGT-—CGATGGAT--——GTCACACG
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ATACGTGGTGGCGGTTAG—ATC—CTTCGACTTGCAAAACTATCTgATATCGTGTGGGAAT - GCGTCTAGCCAC--GGGCA
ATACGTGGTGG-~-TTGG~ATT-CTTCAACTTGCGAG-CT~~~=——— ATCATGTGGGACTTGCATCGAGCCAC--GGGAR
ATATGTGGTGG-~~TTGG~ATT~CCTCAACTTGCGAA-CT-~——— ATATCGTGTGGGACTC-CATCAr TCCAC--GGGCC
ATATGTGGIGG-~~TTGG-ATT-CGTCAACTTGCGAA-CT =~ === ATCGTGTGGGATTC-CATCGATCCAC--GGGCC
ATAYGTGGTGG--~TTGG-ATT-CCTCAACTTGCGAA-CT -~ ~—2 2ATCGTGTGGGACTC-CATCAATCCAC-~GGGOC
ATACGTGGTGG-~~TTGG-ATT-CCTCAACTTGCGAR-CT-~==— ATATCGTGTGGGACTC-CATCAATCCAC--GGGCT
ATATGTGGTGG--~TTGG-ATT-CCTCAACTTGCGAA-CCn————=— ATCGTGTGGGACTC-CATCAATCCAC--GGAYC

==ATCGTGTGGGACTC-CATCGATCGCC~-GGGCA
—-ATCGTGyGGGACTC-CATCGATCGAC-~GGGCA
==ATCGTGTGGGACTc~CATCGATCGAC--GGGCA
~=ATCGTGTGGGACTC-CGTCGATCGAC-~GGGCA
—=ATCGTGTGGGACTC~CATCAATCGAC--GGGCT
—=-ATCGTGTGGGACTC-CATCAATCGAC--GGGCT
—=-ATCGTGTGGGACTC~CATCGATCCAC--GGGCC

TTAAGTGGTGG--~TTGG-ATT-CCTCAACTCGCGAA-CT~
ACAAGTGGTGG-~-TTGG-ATT-CCTCAACTTGCGAA-CT~
ATAAGTGGTGG--~TTGG-ATTTCCTCAACTTGCGAA-CT-
ATACGTGGTGG--~-TTGG-ATT-CCTCAACTCGCGGA-CT-
ATATGTGGTGG-~~TTGG-ATT-CCTCAACTTGCGAG-CT~
ATATGTGGTGG--~TTGG-ATT-CCICAACTTGCGAG-CT~
ATATGTGGTGG-~~TTGG-ATT-GCTCAACTCGCGAA-CT-
ATATGTGGTGG-~~TTGG-ATT-CCTCAACTTGCGAA-CT-~--~ATATCGTGTGGGACTC-CATCAATCCAC--GGGTC
ATATGTGGTGg~-~TTGG-ATC-CCTCAACTTGCGAA-CT~ ~aTcGTGTGGGACEC-CATCAATCCAC-~GGGCC
ATATGTGGTGG-~-TTGG-ATA-ACTCAACTTGCGAA-CT-==~=~~ ATCGTGTGGGACTC~CACTGATCCAC-~GGGCT
ATATGTGGTGG-~-TTGG-ATT~CCTCAACTTGCGAA=CT~= ===~ ATCGTGTGGGACTC-CATCAATCCAC-~GGGCC
ATACGTGGTGG-=~TTGG-ATT-CCTCAACTTGCGAA-AT~--~~ATATCGTGTGGGACTC-CATCAATCCAC-~GGGOC
ATATGTGGTGG-=~TTGG-ATT-ACTCAACTTGCGGA-CT~--~--~ATCGIGTGGGACTC-CATCAATCCA--TGGGCC
ATACGTGGTGG-~~TTGG-ATT-CCTCAACTTGCGAA-CT-~~~~ATATCGTGTGGGACTC-CATCAATCCAC--GGGCT
ATATGTGGTGG--~TTGG-ATT-COIC ~ATATCGTGTGGGACTC-CATCAATCCAC-TGG—CT
~ATATCGTGTGGGACTC-CATCAATCCAC--GGGCC
~ATCGTGTGGGACTC-CATCAATCCA--TGGGCC
~ATCGTGTGGGACTC-CATCARTCCACATGGGCC
-ATATCGTGTGGGACTC-CATCARTCCAC--TGGCC
-ATATCGTGTGGGACTC-CATCAATCCAC-~GGGCC

—==ATATCGTGTGGGACTC-CATCAATCCAC-~GGGCC
~CCT ==ATATCGTGTGGGACTC-CATCAATCCAC--GGGCC
-cwac-rTGMTCGTGTGGGACTc-CATCAATCCAc——GGGcc
~CCTCAA TATCGTGTGGGACTC-CATCAATCCAC-~GGGCC
GTGTGGGACTC-CATCAATCCAC--GGGCT
CGTGTGGGACTC-CATCAATCCAC-~GGACC
MIATCGTGTGGGACTC-CATCARTCCAC--TGGCC
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TCGTGTGGGACTC-CATCGATCCAC--GGGCA
-GGGCT
TCGGGGCTC-CACCGATCCAC-~GGGCT
TCGGGGCTC-CACCGATCCAC--GGGCC

T
GGT@

GCTCGGGGCTC-CACCGATCCAC--GGTCC
(GCTCGGGGCTC~CACCGATCCAC--GGTCC
TCGGGACTC-CATCGATCCAC--GGGCT
ATCGTGCGAGACTC-CACCGACCCAC--GAGCC
TCGTGCGAGACTC-CACCGACCCAC-~GAGCC
TCGTGCGGGACAC-CATCGT TCCAC--GGGAC
~TATCGTGCGGGATAC-CACCGATCCAC--GGGCC
~-ATCGTGCGGGACTC~CACCGATCCAC--GGGCT
==-TATCGTGTGGGAGTC-CATCGACCCAC--GGTCC
==ATCGTGTGAGACTC-CACCGATCCAC--GGTCC
—TATCGTGCGGGACCC-CAACGACCCAC--GTGCT
=TATCGTGCGGGAATC-CATCGACCCAC--GTGCT
ATCGTGCGGGACTC-CATCGACCCAC--GTGCT
5CGGTACTC-CATCGACCCAC-~GTGCT
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ATA GGTGG---TTGG-ATT-CCTCAACTTACGAA-CT-
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ATATGT —==TTGG-ATT-CCTCAACTT! GAA—CT-
ATATGT ('ﬁ'TTGG-ATT-CCTCAACT

~=TATCGTGCGGGATAC-CACCGATCCAC--GGGCC
—-TATCGTGCGGGACTC-CATCGACCCAC— -GCGCC
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—TATCGTGCGH AC-CACCcGTTCCAC--GGGCC
I-\TATGTGGTGG———TTGG‘ATT-CTTCAACTTGCGAA-CT ------ TATCGCTCGGGGCTC—CACCGATCCA ==GGTCCE
ATATGTGGTGG--~TTGG-ATT-ECTCAACT TGCGAA-CT~—=———— ATAGTGTGGGACTC- TCCA\,-- GAGCT

ATATGTGGTGG———TTGG—ATT CTCAACTTGCGAA—CTA—— TATCGTGTGGGACTC— AATCCA\. ~-GGGCC

C T CAC--GGGCC

T CAC--GGGCC

T T CAC--GGGCCT
~CTTCAACT

—TATCGCTCGGGGCTC—CACCGATCCA"——CGTCC
ATATGTGGTGG-~~TTGG-ATT-CCTCAACTTGCGTA-CT-~-~-~~TATCGTGCGGGACCC-CAACGACCCAC--GTGC T
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Cyr. baileyi TCGARACCTGCAAAG- CaGACCCGTGAACTTGT- TAAR-ARTA-~—~ TGCT- -~ TGEGGECOOCATE T - COGATGE A
Lys. forrestii TCGAAACCCGCAAAG-CAGACCCGTGAACATGTTTAAA-~-ATA- CACGCT---TGCGTCCGCGATGT-~TGGACGC--~C
A. curtisii TCgaAACCTGCAAAG~CAgACTCGTGAACATGTGtAAA—-—TAA-—CATC—-—GGGGGTCGYGAGGT——TGGATGC-——A
A. musaensis TCgAAACCTGCAAAG—CAQACTCGTGAACATGTGtAAA---—TA—'-CGTT--'GGGGGTCGTGATGT--TGGATGCATTA
A. javanicus 19971339 TCGAAACCTGCAAAG-CAGACTCGTGAACATGTGTaAA-~~TAA-~CATT---GGGgGTCGTGAGGT~~TGGATGO-—~A
A. aff. javanicus 20010484 TCGAAACCTGCAAAG—CAGACTCGTGAACATGTGTAAA—--TAA'-CATC---GGGGGTCGTGAGGT——TGGATGC—-—A
A. vinaceus TCGAAACCTGCA}-\AG—CAGACCTGTGAACATGTGTAAA--—TA——-CATT——-GGGGGTCGTGATGT—-TGGATGC-——A
A. nummularius TCGAAaCCTGCAAAG—CAGACCCGTGAACATGTGTAAA-—-TA———CGTT--—GGGGGTCGTGACGT-~TGGACGC—-—A
A. Ouipticul TCGAAACCTGCA}\AG-CAGACCCGCGAACATGTGTAI-\ATACI\TA—’CGTT—--CGGGGTCGTGACGT—-TGGATGC———A
A. o TCGAAACCTGCAAAG-CAGACCTGTGAACATGTGTAAA---TA—-—CGTTGTTGGGGGTCGTGACGT——CGGATGC-——A
A. roseoflorus TCGAAACCTGCAAGG—CAGACCCGTGAACATGTGTAAA———TA——’CGTT———GGGGGTCGTGACGT-*CGGATGC——~A
A. irigaensis 19972532 TCGAAACCTGCARAT-CAGACTCGTGAaCATGTGTARA-~~TA~-~CATT--~GGGGGTCGTGATGT -~ TGGATGC-——A
A. irigaensis 19991999 TCGAAACCTGCAAAG—CAGACTCGTGAACATGTGTAAA-——TA-——CATT———GGGGGTCGTGATGT——TGGATGC—-—A
A. philippinensis TCGAAACCTGCAAAG—CAGACCCGTGAACACGTGTAAA—--'TA—-—CTTT———GGGGGTCGTGATGT—-TGGATGC—-—A
A. obconicus TCGAAACCTGCAAAG-CAGACTCGTGAACATGTGTAAA- -~ TAA--CATC---GGGGGTCGTGAGGT~~ TGGATCO-~~A
A. sp. JJ_OOI TCGAAACCTGCAAAG—CAGACTCGTGAACATGTGTGAAA———AA——CATC——'GGGGGTCGTGAGGT-—TGGATGC———A
A. sp. 37002 TCGAAACCTGCAAAG-CAGACTCGTGAACATGTGTARA-~~TAA--CATC---GGGGGTCGTGAGGT-~TGGATGO~~ A
A. sp. 37003 tCGARACCTGCARAG-CAGACTCGTGAACATGTGTAAA- - TAA-~CATC---GGGGGTCGTGAGGT-~ TGGATG -~ A\
A. sp. JJ 004 tCGAAACCTGCARAG-CAGACTCGTGAACATGTGTAAA-—~TAA--CATC-~-GGGGGTCGTGAGGT-- TGGATGO-—~A
A. sp. 001 TCGARACCTGGAAAG-CAGACCTGTGAACATGTGCARA~-~CA~

A. rhododendron TCGAAACCTGCAAAG-CAGACCTGTGAACATGTGTAAA:

A. sp. 0025_123 TCGAAACCTGCaAAG-CAGACCTGTGAA GGGGGTCGTGATGT~-CGGATGC-~~A
A. sp. 20002051 TCGARACCTGCAAAG-CAGACT! TAA--CATC-~--GGGGGTCGTGAGGT~~TGGATGC-—-A
A. sp. 00293 TCGAARCCTGCAAA ~TA---CATT---GGGGGTCGTGATGT-~CGGATG -~ ~A
A. sp. 20000557A TCGAAACCTGCAA ~~TAA--CATC---GGGGGTCGTGAGGT-~TGGATGC~~ A
A. tricolor TCGARACCTGE

A. tricolourX parvifolius TCGARACCTGE

A. burttii 20000562 TCGARACCEGEAAAT-CAGH CTGTGAACA

A. burttii 20000536 tcgaaaceT s:m:\-n-m-» GGGGGTCGTGATGT--CGGATGC-—-A
A. arctocalyx TCGARA ARAG-CAGACTCG! GGGGGTCGTGAGGT-~TGGATGC-~~A
A. chrysanthus TCGARR : Caer GGGCGTCGTGAGGT--TGGATGC--~A
A. parvifolius TCGH] gGGGg TCATGAGGT--TGGATGC-——A
A. radicans TCGARAC GGGGGTCGTGAGGT--TGGATGC~——A
A. argentii TCGA GGGGGTCGTGATGT-- TGGATGC--~A
A. magnificus TEERRACCT, GGGGGTCGTGATGTGTTGGATGC-——A
A. malulidii 19980282 TCGARA GGGGGTCGTGAGGT--TGGATGC-——A
A. malulidii 19980283 TCGH -GGGGGTCGTGAGGT~-TGGATGC-~—A
A. siphonanthus P GGRAAC -~GGGGGTCGTGAGGT-- TGGATGC-~-A
A. aff. siphonanthus TCGAARCGHGCA GGGGGTCGTGAGGT-~TGGATGC-—-A
A. speciosus TCGAAZ i GGCGGTCGTGATGT--TGGATGC~——A
A. guttatus TeGARACCTGORAAG GGGGGTCGTGATGT-~CGGATGC-~—A
A. pachyanthus TGEARACC GGGGGTCGTGACGT--CGGATGC---G
A. longicaulis TCGAAA GGCGACCGCGATGT--TGGATGC---A
A. albidus TCGAAZ A 7 ~GGCGGTCGCGATGT--TGGATGC-~—A
A. sp.nov.20000512 TCGA CT Y CAGACQWC AR ~GGCGGTCGCGATGT-~TGGATGC-—~A
A. viridiflorus 20000332 TCGARACCTEEGA GGCGGTCGTGATGT--TGGATGC-—-A
A. viridiflorus 20021227 TCGARAC ~GGCGGTCGCGATGT-~TGGATGC-~—A
A. fecundus TCGARA ~GGCGGTCGCGATGT-~TGGATGC-——A
A. fulgens TCGAARBETGC GGCGGTCGTGATGT--TGGATGC-——A
A. angustifolius TCGAARCCTGQ A---CGTT---GGCGGTCGCGATGT-~TGGATGC-~~A
A. fruticosus TCGAAACCT! ~ TACGTT--~GGCGGTCGCGATGT~-TGGATGC--~A
A. buxifolius TCGAMACC GGCGGTCGCGATGT-~TGGATGC-——A
A. ceylanicus ~TA=-~TGTC---GOTGGTCGCGATCT-~ TGGATCO-— A,
A. bracteatus ~TA~~-CGTT---GGCGGTCGCGATGT-~TGGATGC--~A
A. bumilis TCGAAACCTGC - TA--~CGTT---GGTGGTCGCGATGT-- TGGATGC-~—A
A. hildebrandii AY047040 TCGAAACCT!

A. hildebrandii 19991628 A
A. gracilis GGTCGCGATGT--TGGATGC--~A
A. hosseusii GGTCGCGATGT--TGGATGC--—A
A. bookeri GGCAGTCGCGATGT--TGGATGC---A
A. macranthus [F=== GGCGGTCGCGATGT--TGGATGC~

A. parviflorus 19671067 ~-~GGCGGTCGCGATGT-~TGGATGC

A. aff. parviflorus 19672220 -~ ~GGCGGTCGCGATGT-~TGGATGC

A. mimetes ‘GCGARCA --~GGCGGTCGTGATGT -~ TGGATGC

A. sikkimensis CCTGCAARA-CAGACCCGCGAACATGTGTARA-AATA---CGTT---GGCGGTCGCGATGT-~ TGGATGO

A. arfakensis TCGAAA CTGCAAAA-CAGACCTGCGAACATGTGTAAT~ -~ TA-~-CGTT-~--GGCGGTCGTGATGT-~TGGATGO-—-A
A. austroyunnanensis C -CAGACCCGCGAAC —GATA-——CGTT--—GGCGGTCGCGACGT——CGGACGC———A
A. lineatus cc TCGCGATGT--TGGATGC-~—A
A. pachytrichus CTGC ==C TCGCGATGT--TGGATGC---A
A. pseudohybridus cCT 'I'AT GT --c TCGTGATGT-~-TGGATGC-~-A
A. batakiormm CT GTATTH- A% ~—C TCGCGATGT--TGGATGC--~A
A. garrettii TCGAAACCTGCAAAG—CAGACCCGTGAACATGTGTAAA—--TA-——CGTT———GGCGGTCGCGATGT-—TGGATGC---A
A. acmminatus tCGAAACCTGCAAAA-CAGAC! GTGAACATGTGTAAA—--TA---CGTT—-—GGI-\GGTC GT--TGGACGC---A
A. myrmecophilus TCGARACCTGCAAAA-CAGA GCGAACATGTrTATT—ﬁp———yGr'r---c;rcsc;Tc GT--TGGATGC-—-A
A. sp. 00171 cG c GRART- T T TGGATGC---A
A. viridif. GTATT-—-TA-S4C6T T~ 1GGCGET TGGATGC--—-A
A. andersoni CATGIGTARR - A~ ¥ CETT- - HGaT T+ TGGATGC--~A

Fig. 26 A 57* bp character-taxon matrix of 77 Aeschynanthus taxa based on ITS sequences. Gap

symbol (-) indicates insertion or deletion at the site. ? symbol shows missing nucleotide data.

Asterisks * represent excluded sites from analyses.
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~GCGTCCAACCAACAT--~CACGACCCTGAC- --~-=CCCARGTGGCGCAAGTCGTTGCTCGGG-C
-GTGT----CCAGCAT--~CACGACCTCGAC—-=-=-=~~ CACCCCAGGTGGCGCAAGTCG---CCTGGG-C
CCAACAT---CACGACCTCGAC-—========~ CCCAAGTGGCGCAAGTCG--~-CTTGGG-A
CCGGCAT---CACGACCTCGAC- ~CCCCAAGTGGCGCAAGTCG--~CTTGGG-A
CCAGCAT---CACGACCTCGAC— --CCCAAGTGGCGCAAGTCG-~~CTTGGG-A
CCAACAT---CACGACCTCGAC- --CCCAAGTGGCGCAAGTCG--~CTTGGG-A
CCAGCAT---CATGACCTCTAC=========~ CCCAAGTGGCGCGAGTCG---CTTGGG-A

curtigii

musaensis

Jjavanicus 19971339

aff. javanicus 20010484
vinaceus

numzularius CGAGCAT---CACGACCCCGAC- CCcGAC-CCCAGGTGGCGCGAGTCT---CCTGGG-A
ellipticus GTGT~---CGAGCAC---CACGACCCCGAC========== CCCCAGGTGGCGCGAGTCT---CTTGGG-A
oxychlamys -GTGT---~-CCAGCAT--~CA-—==-=! CGAC--~--CTCGACCCCCAGGTGGCGCAAGTCG--~-CTTGGG-A
roseoflorus CCGGCAT---CAGGACCCCGAC========== CCCAGGCGGCGCGAGTCG---CTTGGG-A

CCAGCAT---CACGACCTCGAC— —CCCAAGTGGCGAAAGTCT--~-CTTGGG-A

CCCAAGTGGCGARAGTCT-~-CTTGGG-A

irigaensis 19972532
irigaensis 19991999

philippinensis CCCAAGCGGCGCGAGTGG---CTTGGG-A
oboonicus CCArCAT---CACGACCTCGAC- -CCCAAGTGGCGCAAGTCG--~CTTGGG-A
sp. JJ_001 CCAGCAT-~--CACGACCTCGAC— ~-CCCAAGTGGCTCAAGTCG-~~CTTGGG-A
sp. JJ_002 CCAGCAT--~CACGACCTCGAC- ~-CCCAAGTGGCGCAAGTCG--~CTTGGG-A
sp. JJ_003 CCAGCAT---CACGACCTCGAC— --CCCAAGTGGCGCAAGTCG-~~CTTGGG-A
sp. JJ_004 CCAGCAT---CACGACCTCGAC- -~CCCAAGTGGCGCAAGTCG--~CTTGGG-A
sp. 001 ~~-CCAGCAT---CACGACCTCGAC
rhododendron , ACGACCTCGAC—
sp. 0025_123 ~CCCAAGTGGCGCAAGTCG-—
sp. 20002051 . : ~CCCAAGTGGCGCARGTCG-~-CTTGGG-A
sp. 00293 ~CCAGCA ( ~TCCAAGTGGCGCARGTCG--~CTTGGG-A
sp. 20000557A ¢ -CCAGCH ~CCCAAGTGGCGCAAGTCG--~CTTGGG-T
tricolor G
tricolourX parvifolius -CCCAAGTGGCGCAAGTCG-~
burttii 20000562 [ A ~TCCAAGTGGCGCAAGTCG-~
burttii 20000536 IGT C q' A A ~TCCARGTGGCGCARGTCG:
arctocalyx GGECICGAC-———---
chrysanthus ) v ‘ CGACCTCE ~CCCAAGTGGCGCAAGTCG-~~CTTGGG-A
parvifolius - p GAC AG-——— -CCCAAGTGGCGCAAGTCG-~~CTTgGG-A
radicans : p : ~CCCARGTGGCGCARGTCG--~CTTGGG-A
argentii ; ARCCTCE ~CCCAAGTGGCGCAAGTCG--~CTTGGG-A
magni ficus o) ATGR 1 ~CCCAAGTGGCGCGAGTCG-~

. malulidii 19980282 e AC-~ .~ —~~CCCAAGTGGCGCAAGTCG

malulidii 19980283
siphonanthus
aff. siphonanthus

~~CCCAAGTGGCGCAAGTCG---CTTGGG-A

spsciosus : -C g 5 "5 ~CCCCAAGTGGCGAGAGTTG- -~ CTTGGG-A
guttatus ; : A o7 C =~ —CCCGAGCGACGCAAGICT
pachyanthus y ; : GCCICG CCCGAGCGGCGCAAGICT
longicaulis A c ~CCCCGAGTGGCGAGAGT TG~

albidus - € Cm 1 CS ~=CCCCGAGTGGCGAGAGTTG--~CTTGGG-A
sp.nov.20000512 A ~CCCCGAGTGGCGAGAGTTG---CTTGGG-A

viridiflorus 20000332 . -=C # ~CCCCGAGTGGCGAGAGTTG-—-~CTTGGG-A
viridiflorus 20021227 - GAGT- ~CCCCGAGTGGCGAGAGTTG--~CTTGGG-1
fecundus - - ¢ CCCCGAGTGGCGAGAGTTG~-~CTTGGG-A
fulgens : E ; TACCAAGTGGCGAGAGTTG---CTTGGG-A
angustifolius e = ~CCCCAAGTGGCGAGAGTTG-—--CTTGGG-A
fruticosus A -CEAGCA - ~CCCCAAGTGGCGAGAGTTG--~CTTGGG-A
buxifolius -CEAGE C ~CCCCGAGTGGCGCGAGTTG--~CTTGGG-A
ceylanicus - GACCCCC--GTCCCCCCAAGTGGCGTGAGTTG---CTTGGG-A
bracteatus ~CCCGAGTGGCGCGAGTTG-—
bhumilis : - 7 CCCCCAAGTGGCGCGAGTTT:
hildebrandii AY047040 A CT" CCCCAAGTGGCGCGAGTTG-—
hildebrandii 19991628 v -
gracilis PIT~~-TT---GAGT----CCAGCATT--CACGGCCTCGAC=======t € FCJCAAG-———-—--~
hosseusii - : >
hookeri ‘ ‘ CAAGTGGCGCGAGTTG--~CTTGGG-A
macranthus CAAGTGGCGAGAGTTG---CTTGGG-A
parviflorus 19671067 TCCCAAGTGGCGCGAGTTG-~~CTTGGG-A
aff. parviflorus 19672220 SAGY GGCCTCGR TCCCAAGTGGCGCGAGTTG-~~CTTGGG~A
mimetes TACCAAGTGGCGAGAGTTG---CTTGGG-A
sikkimensis TCCCAAGTGGCGCGAGTTG--~CTTGGG-A
arfakensis TTT--, CCAGCAT--~CACGGbCTCGAC- ~CCCCAAGTGGCGAGAGTTG-~~CTTGGG-A
austroyunnanensis TTC- CCAGCAT---CAGEGECCCGAC-~~====---TCCCAAGCGGCGCGAGTTG--~CTTGGG-A
lineatus ﬁ‘" 'GGCGCGAGTTG-~-CTTGGG-A
. pachytrichus Em - -7 TGGCGCGAGTTG---CTTGGG~A
pseudohybridus A c fccgc GGCGAGAGTTG---CTTGGG-A
batakiorum CGT--=CA! C (o (o] GGCGAGAGTTG---CTTGGG-A
L gnmttu 'u CCAGCGT-~-CACGGCCTCGACCCCC--=~-~CCCCGAGTGGCGCGAGTTG--~CTTGGGGA
AT---CACGGCCTCG! —CCCCAAGT AGTTG---CTTGGG-A
GAGT~---CyAGCrT-~-CACGGCCTC - -CCCCGAGT GTTG---CTTGGG-A
-p oo1 TT ] -E- G---CTTGGG-A
5 -=~GAGT-+--€C -2 CTCGAC CG T G---CTTGGG-A
" T -—-GART- - CTCGA( G T---CTTGGG-A

Fig. 26 (con?mued)
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TGCTAACAACCTCTCGG0GCGGCAAGCGCCARGEAAAATCATA TCGAACGCCTCTCCGTEACGETECNG 16
~TGCTAAC---CACTCGGCGCGGARRGCGCCARGGARRACCATACCGAACGCCTCTCCGTCCTGGTGCCG- TG
~TACTAAA---CTCTCGGCGCGGCAAGCGCCARGGARAACCGTAY TGAACACCTCTCCGTCTCrGTGCT——~A

(S s TACTAAC---CTCTCGECGCGGCAAGCGCCAAGGAAAACCGTATCGAACACCTCTCTGTCTTGGTGCT-~-~G
Grrimrms TACTAAA---CTCTCGGCGCGGCAAGCGCCAAGGAAARCCGTATbGAACACCTCTCCGTCTCGGTGCT—~-~-A
G== ~TACTAAA---CTCTCGGCGCGGCAAGCGCCAAGGAARACCGTATCGAACACCTCTCCGTCTCGGTGCT-—~A

~TACTAAA-~-CTCTCGGCGCGGTAAGCGCCAAGGAARAACCATATTGAACACCTCTCCGTCTCGGTGCT-~~-G
—-TACTAAC---CTCACGGCGCGGCAAGCGCCAAGGAARACCGTATCGAACACCTCTCCGTCTCGGTGCT~~-~G
GCGGCAAGCGCCAAGGARAACCGTATCGAACACCTCTCCGTCTCGGTGCT——-G

G-==----=TACTAAC---CACTCGGCGCGGCAAGCGCCAAGGAARACTGCATCGAACACCTCTCCGTCTTGGTGCT-~~G
G-- - TACTAAC---CTCTCGGCGCGGCAAGCGCCAAGGAARACCGTATCGAACACCTCE CCGTCTTGGTGCT-——G
G-=----=-TTCTAAC---CTCTGGGCGCGGCAAGCGCCAAGGAARACCATATTGARCACCTCTCCGTCTTGGTGCTGTTG
e TTCTAAC---CTCTGGGCGCGGCAAGCGCCAAGGARAACCATAT TGAACACCTCTCCGTCTTGGTGCTGTTG
Gmmmmmm- TACTAAC---CTCTCGGCGCGGCAAGCGCCAAGGAARACCGTATCGAACACCTCTCCGTCCCGGTGCT— -G
G-mmmmmm TACTAAA---CTCTCGGCGCGGCAAGCGCCAAGGAAAACCGTATEGAACACCTCTCCGTCTCGGTGCT -~ A
Gmmmm—m TACTAAA---CTCTCGGCGCGGCAAGCGCCAAGGAAAACCGTAT TGAACACCTCTCCGTCTCGGTGCT -~ ~A
G----=--TACTAAA---CTCTCGGCGCGGCAAGCGCCAAGGAAAACCGTATCGAACACC TCTCCGTCTCGGTGCT——~A
G-=-—=---TACTAAA---CTCTCGGCGCGGCAAGCGCCAAGGAAARCCGTATCGAACACCTCTCCGTCTCGGTGCT—~—A
G-------TACTAAA---CTCTCGGCGCGGCAAGCGCCAAGGAAARACCGTATCGAACACCTCTCCGTCTCGGTGCT -~ A
G-------TACTAAa---CTCTCGGCGCGGCAaGCGCCAaGGAARACCATATCGAACACCTCTCCGTCTCGGTGCT-~~A
G=====-=TACTAAC---CTCTCGGCGCGGCAAGCGCCAAGGARAACCATACTGAACATCTCTCCGTCTTGGTGC T -G

—TACTAAA———CTCTCGGCI" aAGCGCCAAGGAAAACCATATCGAACACCTCTCCGTCTCGGTGCT~—-A
------ 5CRAGCGCCAAGGAAAACCGTATCGAACACCTCTCCGTCTCGGTGCT: A
3 CAAGGAAAACCGTATTGAACACMTCTCCGTCCCGGTGCT G
SCAAGGAARACCGTATCGAACACCTCTCCGTCTCGGTGCT: A
ARGGAAATCCGTATTGAACACCTCTCCGTCTCGGTGCT: A
AAGGAAAACCGTATCGAACACCTCTCCGTCTCGGTGCT: A
AAAACCGTATTGAACACCTCTCCGTCCCGGTGCT---G
AACCGTATTGAACACCTCTCCGTCTCGGTGC T~
ACCGTATTGAACACCTCTCCGTCTCGGTGCT
CGTATAGAACACCTCTCCGTCTCGGTGCT:
! GTATCGAACACCTCtCCGTCTCGGTGCT
A GG AARRCCGTATCGAACACCTCTCCGTCTCGGTGCT-—-A
AAAACCTTATCGAACACCTCTCCGTCTCGGTGCT
CATATTGAACACCTCTCTGTCTCGGTGCT
GTATTGAACACCTCTCCGTCTCGGTGCT-~-A
"GTATTGAACACCTCTCCGTCTCGGTGCT:
H\‘l ATTGAACACCTCTCCGTCTCGGTGCT-
CGTAT TGAACACCTCTCCGTCTCGGTGCT
CATATTGAACACCTCTCCGCTCCGGTGCT
SGTATCGAACACCTCTCCGTCTTGGTGTT
AARCCTTATCGAACACCTCTCCGTCTTGGTGCTGCTG
ACCG TGAACACCTCTGCGGCCTGGTGCTG-~G
CGTACTGAACACCTCTGCGGCCTGGTGCTG~-~G
'ﬁ» CGTACTGAACACCTCTGCGGCCTGGTGCTG--G
CETACTGAACACCTCTGCGGCCTGGTGCTG-~G
ACCGTACTGAACACCTCTGCGGCCTGGTGCTG--G
------ %Tg % CCGTATTGAACACCTCTGCGGCCTGCTGCTG-~G
.TA = wC A CGTACTGAACACCTCTCCGGCCCGGTGCT~--G
2 TG A ARGGAAAACCGTATTGAACGCCTCTCCGCTCTGGTGCT:
aGL! CAAGGAAAACCGTATTGAACACCTCTCCGCTCCGGTGCT:

AA AACCGTATCGAACACCTCTCCGGCCTGGTGCT
AGGAAAACCGTATTGAACACCTCTCCGGCCTGGTGCT:
AGGAAAACCTTATTGAACACCTCTCCGGCCTGGTGCT:

GGGOGO AAGGAAAACCGTATTGAACACCTCTCCGGCCTGGTGC T~~~
------ 60 5 AAGGAARACCGT~TTGAACACCTCTCCGGCCTGGTGC T-—~
mﬂ G 3GAAAACCGTACTGTACACCTCTCCGGCCTGGTGCT
TTA AACACCTCTCCGGCCTGGTGCT
GAACACCTCTCCGGCCCGGTGC T~
CICMAT#GAACACCTCTCCGGCCTGGTGC T
;:'{ AACACCTCTCCGGCCCGGTGCT
GTACFGAACACCTCTCCGGCCCGGTGCT
GBACTGAACACCTCTCCGGCCCGGTGC T
GGAAAACC CTGAACACCTCTCCGGCCCGGTGCT--~G
CGCCGCAAGCGCCAAGGAAAACH CTGAACACCTCTCCGGCCCGGTGCT--~G
TyGAACACCTCTCCGCTCCGGTGCT--~-G
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GTATC CTCTCCGGCCTGGTGCT--~G

TACTAAC——-CTCTCGGCGCGGCAAGCGCCAAGGAAAACCGTATTGAACACCTCTCCGGCCTGGTGCT-~—G

TACTAAC-~--CTCTCEGCGCGGCAAGCGCCAAGGARAACCGTACTGAACACCTC GGCCTGGTGCTG——

TACTAAC---CTC uCGCGGCAAGCGCCAQ‘:‘AAACCGTACTGAACACCT CTGGTGCTG--G
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CGCGGTGCGC—AgGA(.TTGACGAGGAGLG-TCCATTG}\AT-——AGI\TATTATCTCL:TCGCC-CCTTCCCC CAA CATC-C
CGCTGTGTCG-AGGACGTGATGAGTAGCG-CCTATCGAATA-A-AT-~~GTCTCTTCGCC ~CCCCCTCAACA--CATC-C
TGCGGTACCC-AGGACGTSGATGAGGAGTG-TCTATCGAATA-AGAT ? ?-ATCTCGTCGCC~CCAATCCGCCAA-TGTTTT
TGAGGTACCC-AGGACGTGATGAGGAGT T-TCTATTGAAT-~AGAT---ATCTCGTCGAC-CCCCTCC~CCARATATCTT
TGCGGTACCC-AGGACGTGATGAGGAGTG-TCTATCGAATA-AGAT-~-ATCTCGTCGCC-CCACTCCGCCAA-TGTCTT
TGCGGTACCC-AGGACGTGATGAGGAGTG-TCTATCGAATA-AGAT---ATCTCGTCGCC~CCAATCCGCCAA-TGTATT
TGCGGTACC-~AGGACGTGATGAGGAGTG- TCTATTGAATA-AGAT---ATCTCGTCGCC~-CCCCTCCCCGAA-TATCTT
TGCGGTACTC-gGGACY TGACGAGGAGTG-TCtATTGAAt -~AgAT---ATcTcgTCGCC~CCCCTCCCCATA-TATCTC
TGCGGTACCC~GGGACGTGACGAGGAGTG- TCTATTGAAT--AGAT~-~~ATCTCGTCGCC~CCCCTCCCCATA-TATCTC
TGCGGTACCC-AGGACGCGACGAGGAGTG-TCTATTGAAT--AGATATTATCTCGTCGCC~CCCCTCCCCAAA-TATGTT
TGCGGTACCC-AGGACGTGATGAGGAGTG-TCTATTGAAT--AGAT---ATCTCGTCGCC~CCCCTCCCCAAA-TATCTC
TGyGGTACCC-AGGATGTGATGAGGAGTG~-TCTATTGAAT-~AGAT--~ATc TCGTCGCC-CTCCTCCCCAAA-TATCTC
TGCGGTACCC-AGGATGTGATGAGGAGTG-TCTATCGAAT--AGAT-~--ATCTCGTCGCC-CTCTTCCCCAAA-TATCTC
TGCGGTGCCC-AGGACGTGATGAGGAGTGGTCTATCGAAT-~AGAT---ATATCGTCGCC-CCCCTCCCCAAA-ACATCT
TGCGGTACCC—AGGACGTGATGAGGAGTG—TCTATCGAATA-AGAT—-—ATCTCGTCGCC-CCAmTCCgCCAA—TGTyTT
TGCGGTACCC-AGGACGTGATGAGGAGT G- TCTATCGAATA-AGAT---ATCTCGTCGCC-CCCCTCCGCCAAATGTCTT
TGCGGTACCC-AGGACGTGATGAGGAGTG-TCTATCGAata-agat--~atctcgt CGCC-CCACTCCGCCAA-TGTCTT
TGCGGTACCC-AGGACGTGATGAGGAGTG-TCTatcgaata~agat---atctcgtegec-ccaCTCCGCCAA-TGTCTT
TGCGGTACCC-AGGACGTGATGAGGAGTG-TCTatcgaata-agat---atctcgtcgece-ccaCTCCGCCAA-TGTCTT
TGCGGTACCC-AGGACG TGATGAGGAGTG~TCTATCGAaTA-AgAT---ATcTcGTCGCC-CCCCTCCGCGAA-TATCET
TGCGGTACCC-AGGATGTGATGAGGAR-—~TCTATTTAAT--AGAT---ATCTCGTCGCC-CCCCTCCCCAGA-TATCTT
TGCGGTACCC-AGGACGTGATGAGGAGTG~ TCTATCGAATA-AGAT---ATCTCGTCGCC-CCCCTCCGCGAA-TATCTT
TGCGGTACCC-AGGACGTGA e CTATCGAATA-AGATT--ATCTCGTCGCC-CCACTCCGCCAA-TGTCTT
TGCGGTACCC—AGGACG ¥ ?TGAAT--AGAT AtcttgtcgCC?CCCCTCCCCARAA-TATCTT
TGCGGTACCC-AGGA CGTG ; SGAATA-AGAT---ATCTCGTCGCC-CCACTCCGCCAA-TGTCTT
TGTGGTACCC: ! ATCTCGTCGCC~CCCCTCCACGAA-TGTCTT
TGCGGTACC atctcgtegCC-CCACTCCGCCAA-TGTCTT
TGCGGTACC! GTGA ATCTCGTCGCC-CCCCTCCCCAAA-TATCTT
TGCGGTAG AGGACETG! ATCTCGTCGCC~CCCTTCCCCAAA-TATCTT
TGTGGTA — ACCACCTG) ATCTCGTCGCC-CCCCTCCGCGAA-TGTCTT
TGCGGTA AGGACCIGA --ATCTCGTCGCC-CCACTCCGCCAA-TGTCTT
TGEGGTA ¢ -ATCTCGTCGCC-CCACTCCGCCAA-TGTCTT
TGCEE ATCTCGTCGCC-CCACTCCGCCAA-TGTCTT
TGCGGTA --~ATCTCGTCGCC-CCCCTTCCCAAT-TATCTT
TGCGL GAT- - ATCTCGTCGCC~CCCCTCCCCAAA-TATCTT
TEPGCTAC TCTCGTCGCC-CCCCTCCACGAA-TGTCTT
TGTGGTA —-ATCTCGTCGCC-CCCCTCCACGAA-TGTCTT
ATCTCGTCGCC-CCCCTCCGCGAA-TGTCTT
CTCGTCGCC-CCCCTCCACGAA-TGTCTT
~--ATCTCGTCGTC-CCCCTCCCCAAA-TATCTC
AGH -ATCTcATCGCC-CCCCTCCCCATA-TATCTT
) A R TCTCGTCGCC~CCCCTCCCCACA-TATCTC
- TCTCGGCGTC-TCCCTCCCTATG-TATCTC
-ATCTCGGCGTC-TCCCTCCCTATG-TATCTC
~ATCTCGGCGTC-TCCCTCCCTATA~TATCTC
ATATCACGGCG-TCTCCCTCCCTA-TATATC
atcacggcgtC-TCCCTCCCTATA-TATCTC
@G Téh GTG ~ATCTCGGCGTC~-TCTCTCCCTATA-TATCTC

( \GGAGTG=ICTA Al---ATCTCGTCGCC-CCCCTCCCCAAR-TATCTC
ACGT wi'r:f‘ G i NG ==ATCTCGTCGTC-CCCCTCCCCAAA-TATCTC
GAACGH AGAT---ATCTCGTCGTC-CCCCTCCCCAAA-TATCTC
GA ATAT-ATCTCGTCGCCCCCCCTCCCCAAA-TATCTC
A =ATCTCGTCGCC-TCCCTACCCAAA-TATCTC
ATCTCGTCGCC-CCCCTCCCCAAA~ATTCTC
ATTCCGTCGCC-CCCCTCCCCAAA-TATCTC
~ATCTCGTCGCC-CCACTCCCCARA-TATCTC
agatat-ATCTCGTCGCC-CCCCTCCCCAAA-TATCTC
FCGTCGCC-CCCCTCCCGARA-TATCTC
tegtcgce~CCCCTCCCCAAA-TATCTC
#CGTCGCC-CCCCTCCCCAAA-TATCTC
GTCGCC-CCCCTCCCCAAA-TATCTC
gtcgcc-ccccTCCCCAAA-TATCTC
TCTCGTCGCC-CCCCTCCCCARA~-TATCTC
CTCGTCGCC-CCCC1CCCCAAR-TATCTC
ACCC-AGGACGTGATGAGGA TCTCGTCGCC-CCCCTCCCCAAA-TATCTC
TACCCCAGGACGTGATGAGGAGTG-TCTATTGAAT--AGAT: TCTCGTCGTC~-CCCCTCCTCARA-TATCTC
TGCAG CCC AGGACGTGACGAGGAGTG-TCTATCGAAT-~AGAT--~ATCTCGTCGCCCCCCCTCCCCAAG-TATCTC
TGCA GGACGTGATGAGGAGTG~ TGAAT--AGAT---ATCTCGTCGCC~-CCCCTCCCCAAA-TATCTC
C-CCCCTCCCCAAA-TATCTC
TC~CACCTCCCCAAA~-TATCTC
TC-TCCCTCCCTATG-TATCTC
CCCCCCTCCCCARA-TATCTC
TGCAGTACCC-AGGACGTGACGAGGAGTG- TCTATTGAAT~-AGATAT-ATCTCGTCGCC-CCCCTCCCCAAAR-TATCTC
GGAGTG-TCTATTGAAT—-AGAT---ATCTCGGCGTC 'CCCTCCCTATA-TATCTC
GGAGTG—TCTATTG TCCCTATA-TATCTC

cl TATA-TATCTC
C CAAA-TATCTC

TGCAGTA
TGCAGCA
TGCAGTHECCC
TGCAGTACCCA
TGCGGCACEG
TGCAGTACGHEA i
TGCAGTACCC-AGGHE A
TGCAGTACCG-AGGACETES
TGCAGTACCA-AGS
TGCATT AGGAk

AG

TGCAGY EGAlG TCATGABGAG
TGCA GGAEGTGATGRECAGTG
TGGAG AGERCGTGATL A5

o e

TGCAGTACCC-AGGACGTGAT

TGCAGTACCC-AGGACGTGA GAT--~ATCTCGGCGTC
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=TP==CTTCC-ACACT === AA-G---AGTGCCGGGAG-ACGATA--~-CATACGAAGGAGG-~~GGCGCGGA

Lys. forrestii ~T=—CTTCC-ACACT-——======== CAR--=--- AGTGCCGGGAG-ACGATG-~-CTAACGAAGCGGG---GGTGCGGA
A. curtisii GT--TC-CC-==—= Tr---ATTCAGTCARA-GIGTTG----~GGGG-ACGATG-~~CATACCAAGGAGGA--GGGACGGA
A. musaensis GT--TC-CC-==~=CGAC-~-TCGGTCAA-GGTGTCG-~—-~ GGGG-ACGATG--~CATACCAAGGAGGA--GGGACGGA
A. javanicus 19971339 GT--TC-CC-====TG~--ATTCAGTCARA-GTGTTG---~-GGGG~ACAATG - ~Cr TACCAAGGAGGA--GGGACGGA
A. aff. javanicus 20010484  GT--TC-CC-----TG---ATTCAGTCAAA-GIGTTG-~-~-GGGG-ACGATG~~CATACCAAGGAGGA- - GGGACGGA
A. vinaceus GT--TC-Ct~-~=-TG---ATTCACTCARA-GIGTTG~-~--GGGG-ACGATG--~CATATCAAGGAGGA- - GGGACGGA
A. nummlarius GT-~TC-CC-=-~=CGAC-~-TCGGTCARA-~-~GGTg-~-TCGGGGGACGATG- -~ CATACGGAGGAGGA-~GGGACGGA
A. ellipticus AT=-TC=CC===~=CGGC-~-TCGGTCAAA-~-GGTG-~~TCGGGGGACGATG-~- CATACGGAGGAGGA-~GGGACGGA
A. oxychlamys GT--TC-CC=-====CGGC~~~CCAGTCAAA---GGTG-~-TCGGGGGACGATG-~~CATTCCGAGGAGGA~~GGGACGGA
A. roseoflorus GT--TC-CC-==--CGAC-~~TCGGTCAAA-~-GGTG-~-TCGGGGGACGATG--~CATACCARGGAGGA-~GGGACGGA
A. irigaensis 19972532 GT--TC-CC-——~= CG--~ATTCAGTCARA-GTGTTG GGGG-ACGATG---CGTACCAAGGATGA--GGGACGGA
A. irigaensis 19991999 GT--TC-CC-=——= CG---ATTCAGTCAAA-GTGTTG---~~GGGG-ACGATG-~-CATACCAAGGATGA-~GGGACGGA
A. philippinensis CT-=TC-CC-==--TCG-~ATTCAGTCARA-GTGTCG-~~~-GGGG-ACGATGCATCATACCAAGGAGGA--GGGACGGA
A. obconicus GT--TC-CC-==-=TG--~ATTCAGICAAA-GIGT TG-~-~-GGGG-ACLATG--~CaTACCAAGGAGGA -~ GGGACGOA
A. sp. 33001 GT==-TC-CC-====TG~~ATTTCTGTCARA-GTGTTG-~~~~GGGG-ACGATG-~~CATACCAAGGAGGA-GG~GACGCA
A. sp. JJ_002 GT=~-TC-CC==-=TG-~-ATTCAGTCAAA-GIGTTG--~--GGGG-ACAATG-~~CGTATCAAGGAGGA-GG~GACGGA
A. sp. 33003 GT~~TC-CC-====TG-=~ATTCAGTCARA-GIGTTG~~~--GGGG~ACAATG -~ CGTACCAAGGAGGA-GG-CACGGA
A. sp. JJ_004 GT--TC-CC--——= TG---ATTCAGTCAAA-GIGTTG~-~~-GGGG-ACAATG-~-CGTACCAAGGAGGA-GG-GACGGA
A. sp. 001 gT--TC-CC-~——- CG--~ATTCAGTCAAA-GIGTTG---~~GGGG~ATGATG--~CATaCCAAGGAGGA-~GGGACGGA
A. rhododendron ~c--TCCCC-- CARA GGGG-ACGATG--~-CATAGCAAGGAGGA--GGGACGGA
A. sp. 0025 123 GT--TC-CC: GGGG-ATGATG--~CATACCAAGGAGGA=~GGGACGGA
A. sp. 20002051 GT--TC-CC GGGG-ACARTG--~CGTACCAAGGAGGA-~GGGACGGA
A. sp. 00293 GT=-TC-CC GGGG-ACGATG-~~CATACCAAGGAGGA-~GGGACGGA
A. sp. 20000557A GT--TC-CC: GGGG~ACAATG--~CGTACCAAGGAGGA-~GGGACGGA
A. tricolor GT--TC GGGG~ATGATG--~-CATACCGAGGAGGAA-GGGACGGA
A. tricolourX parvifolius ACAATG---CGTACCAAGGAGGAG-GGGACGGA
A. burttii 20000562 3 G-ACGATG--~-CATACCAAGGAGGA-~GGGACGGA
A. burttii 20000536 ARA- TIGITG=====GEEC- ACGATG---CATACCAAGGAGGAG-GGGAGGGA
A. arctocalyx TGATG---CATACCGAGGAGGAA-GGGACGGA
A. chrysanthus ARTG---CGTACCAAGGAGGA--GGGACGGA
A. parvifolius ~GGGG-ACAATG---CGTACCAAGGAGGA--GGGACGGA
A. radicans G~ACAATG---CGTACCAAGGAGGA--GGGACGGA
A. argentii S — AGGAGGA--GGGACGGA
A. magmificus

A. malulidii 19980282

A. malulidii 19980283

A. siphonanthus ATG---CATACCGAGGAGGAA-GGGACGGA
A. aff. siphonanthus ATGATG--~-CATACCGAGGAGGAA-GGGACGGA
A. speciosus GATG-~-CATAC-~-GGAGGA--GGGACGGA
A. guttatus ATG---CATACCAAGGAGGA--GGGACAGA
A. pachyanthus

A. longicaulis

A. albidus

A. sp.nov.20000512

A. viridiflorus 20000332 GGAGGA-~GGGACGGA
A. viridiflorus 20021227 GGAGGA--GGGACGGA
A. fecundus } ~GGAGGA-~GGGACGGA
A. fulgens (GACGATG-~~-CATACGAAGGAGGA--GGGACGGA
A. angustifolius GACGATG--~CATAT---GGAAGA-~GGGACGGA
A. fruticosus AGACGATG-~--CATAC-~--GGAGGA--GGGACGGA
A. buxifolius AGACGATG-~-CTTACGAAGGAGGA-~GGGACGGA
A.. ceylanicus GT-~TCGCCGACACTCAGRmm= GGTGTCTGGAGACGATG--~CATACGAAGGAGGA--GGGACGGA
A. bracteatus GT--TCGCCGACACT —CAT-A] GTCGGGCGACGATG-~-CATACGAAGGAGGA-~GGGGCGGA
A. bumilis GT--TCGTCGACACTGECA 2=~ AZ GT TCGGTGACGATG-~~CATACCAAGGCGGAG-GGGACGGA
A. hildebrandii AY047040 CGTCGACACTEACS-==CA-T; GACGATG-~~CATACGAAGGTGGAGCGGGACGGA
A. hildebrandii 19991628 TCGTTGACACTGAC: ; G TGATG--~CATACGAAGGCGGAG-GGGACGGA
A. gracilis ! r C3TG2 - - CATACGAAGGCGGAG-GGGACGGA
A. hosseusii GATG- -~ CATACGAAGGAGGAG- GGACGG-A
A. hookeri G ﬁﬁ --CATACGAAGGAGAA--GGGACGGA
A. macranthus ~~CATACGAAGGAGGA-~GGGACGGA
A. parviflorus 19671067 GGG GﬁTG—--CATACGAAGGAGGA—-GGGACGGA
A. aff. parviflorus 19672220 GCCGACACTGACE GTGETCGTGTCGGGAGAGGATG- -~ CATACGAAGGAGGA-~GGGACGGA
A. mimetes GT=2#CGCCGACACTGACCAT-CA-T-AR-~GTGGTGGTGTCGGGAGACEA TG~ -~CATACGAAGGAGGA--GGGACGGA
A. sikkimensis GT--TCGCCGACACTGACCAT~CA-T-AA--GIGGTGGTGTCGGGAGACGATG- -~ CATACGAAGGAGGA--GGGACGGA
A. arfakensis GT--TTGECGACACTGAC-—~~CA-T-AA~-=T2-TGGTGTTGGGAGACGATG-~~CATAT~--GGAGGA-~GGGACGGA
A. austroyunnanensis GT--T CTGAC-~-~-CA-T-AA-- GGTGTCGGGAGACGATG-~CCATACGAAGGAGGA--GGGACGGA
A. lineatus 'ACGAAGGAGGA ?-GGGACGGA
A. pachytrichus ‘ --CATACGAAGGAGGA--GGGACGGA
A. pseudohybridus GACGATGH -~ @ATAT---GGAGGA--GGGACGGA
A. batakiormm AGACGATG-~--CATAC--~-GGAGGA--GGGACGGA
A. garrettii 'm GT--TCCCCGA GTGTCGGGAGACGATG---CTTACGAAGGAGGA-~GGGACGGA
A. acuminatus GT--CGGCCGACACTGAC- = ~gEA~ T~ AA-~G-~~TGGTGECGGGAGACGATG~~CATAC --GGGACGGA
A. myrmecophilus GT~-TCGCCGACATTGAC-~-=CA-T-AA---T--TGG AGACGATG--~CATAC A--GGGACGGA
A. sp. 0017 T ; CcAtr- - $TEETETE ( TAC % --GGGACGGA
A. viridif. 2 28 CGACATEG CAT- -~ TGETGTAGG! TACES - --GGGACGGA
A. andersonii - CGAC - 16616616 TICGGT GACGATG- -~ CAT. A--GGGGACGG

q

Fig. 26 (continued)
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TATTGGCCTCCCGTTATCC—TTGCATAGCGGCCGGCCCAAATA ACATGCCGTGG~-! CGATGGAT——--GTCACACG
TATTGGCCTCCCGTTATCdCTTGTGTGGCGGCCGGCCCAAATA---—GCATGCCGTGT-—CGACGTATATATGTCACATG
CATTGGCCTCCCGTTATCC~AAGCATAGCGGCCGGCACAAATA-~-~GTATACCGTGT--CGATTGAT--~~GTCACACG
TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACAAATA-TTAG TATACCGTGC--CGATTGAT: -GTCACACg
TATTGGCCTCCCGTTATCC~AAGTATAGCGGCCGGCACAAATA--~~GTATACCGTGT-~CGATTGAT
CATTGGCCTCCCGTTATCC~AAGCATAGCGGCCGGCACARATA~ GTATACCGTGT--CGATTGAT:
TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACAAATA~ GTATAACGTGT--CGATTGAT----GTCACACG
TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACAAATA- GTATGCCGTGG--TGATCGAT--~-~GTCACACG
TATTGGCCTCCCGTTATCC~AAGCATAGCGGCCGGCACAAATA- GTATGCCGTGC--CGATCGAT
TATTGGCCTCCCGTTATCC~AGGCATAGCGGCCGGCACAAACA- GTACACCGTGC--TGATCGAT:
TATTGGCCTCCCGTTATCC-AAGCGTAgCGGCCGGCACAAATA- GTATACCGTGC--TGATCGAT-
TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACAAATA~ GTATACCGTGT--CGATTGAT-
TATTGGCCTCCCGTTATCC~AAGCATAGCGGCCGGCACAAATA- GTATACCGTGT--CGATTGAT
TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACARATG~ GTACACCGTGT~-CGATTGAT----GTCACACG
YATTGGCCTCCCGTTATCC-AAGYATAGCGGCYGGCACARATA-~~-GTATACCGTGT~-CGATTGAT~~~~-GTCACACG
TATTGGCCTCCCGTTATCC—AAGCATAGCGGCCGGCACAAATA—-——GTATACCGTGT—-CGATTGAT—-——GGCACACG
TATTGGCCTCCCGTTATCC~AAGTATAGCGGCCGGCACAAATA- GTATACCGTGT--CGATTGAT-~--GTCACACG
TATTGGCCTCCCGTTATCC~-AAGTATAGCGGCCGGCACAAATA~ GTATACCGTGT--CGATTGAT-~--~GTCACACG
TATTGGCCTCCCGTTATCC-AAGTATAGCGGCCGGCACAAATA- GTATACCGTGT--CGATTGAT-~-~-GTCACACG
TATTGGCCTCCCGTTat CC-ARGCATAGCGGCCGGCACARATA- GTGTACCGTGT--CGATTGAT----GTCACACG
TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGrCACAAATA— GTATACCGTGT--CGATTGAT----GTCACACG
TATTGGCCTCCCGTTATCC-AAGAATAGCGGCCGGCRCAAATA- GTGTACCGTGT-~CGATTGAT-

sp. 20002051
sp. 00293
sp. 20000557A

. tricolor

tricolourX parvifolius
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TATTGGCC TATACCGTGT-~CGATTGAT-
TATTGGCE GTATACCGTGT--CGATTGAT-
TATTGGCCC ~AR STATACCGTGT-~CGATTGAT-
TATTG ECCTTa 3TATACCGGEEG =SGTATACCGTGT-~CGATTGAT-
TATTGGCCT! - ~GTATGCCGTGT--CGATTGAT-
TATT : A AACGTGT--CGATTGAT-
TAT : : SGCACE ACCGTGT--CGATTGAT-
TATTGGCCR A( ; ATACCGTGT--CGATTGAT-
TATTG CCGTAZC ATAC A-~==GTATACCGTGT--CGATTGAT~
TATHEEECCTCGEG v CCGGO] TA~=-~GTATACCGTGT-~CGATTGAT~
TATTGGCCIEECG AT, GTATGCCGTGT--CGATGGAT-
TATT! CCg ATACCGTGG--TAATTGAT-
TATTGEECTC 5CCGGEA ATACCGTGC--CGATTGAT-
TATFEECCTG - AT ! TAGTATGCCGTGT -~ CGATGGAT-
A o oleleh v JGGCA TATGCCGTGT-~CGATGGAT
TATTGGIGICCC TATGCCGTGT--CGATGGAT-
TATT ccg TGCCGTGT--CGATGGAT~
TATTGBCCTCG TGCCGTGT--CGATGGAT
TATTGGCCTg GTATGCCGTGT--CGATGGAT
TATTGGCC GTATGCCGTGT--CGATGGAT
TATTGGCEIECCG TATGCCGTGT-~CGATGGAT:
TATT CC --GTATGCCGTGT--CGATGGAT
TATTGGCCTCCEETTATCE=ARees ~-CTATGCCGTGT-~CGATGGAC
TATTGGCCTCEEGTTZ : ~-ATATGTCGTGT-~CGATGGAT

A.
A.
A.

bracteatus
bhumilis
hildebrandii AY047040

TATTGGCCTCCCGTT:
TATTGGCCTCCCGTTA
TGTTGGCCTCCCGTTATCA

~GTATGCCGTGT--CGATGGAT-
~GTATGCCGTGT--CGATGGAT
GGTATGTTGTGT--CGATGGAT-

A. bildebrandii_ 19991628
A. gracilis

A. hosseusii

A. hookeri

A. macranthus

A. parviflorus 19671067

A. aff. parviflorus 19672220

A. mimetes

A. sikkimensis

A. arfakensis

A. austroyunnanensis
A. lineatus

A. pseudohybridus
A. batakiorum:

A. garrettii

A. acuminatus

A. myrmecophilus
A. sp. 00171

== W’I At

Fig. 26 (contiflied)

TATTGGCCTCCCGREATES A~—~~GTATGCCGTGT--CGATGGAT
T CCGTTATCC- TAT! TGTTGCGATGGAT
GT - GTGT--CGATGGAT:
GT--CGATGGAT

TGT--CGATGGAT-
~GCCGTGT-~CGATGGAT-
5CCGTGT--CGATGGAT

TAT f"i CTCCCG AT
TAT CTCCCGTTATCC-ARG GGCACAAATA sCCGTGT--CGATGGAT:

GCGG

TATTEGCCTCCCGTTATCC-AAGCATGGCGGC TGGCACAAATA: CGTGT--CGATGGAT:
TATT TTATCC AAGCATAGC -GTATgCCGTGT—-CGATGGAT-——-GTCACACG
T T TCC-AR ! AAATA -~ 7 CGATGGAT---~GTCACAAG
TCCC TT : AT, AGTATGCCGTGTz~CGATGGAT
I TCCESTTATCE- ; ~CTATGCCGTGP=*-CGATGGAC~~~~GTCACACG
TATTGGCCTCCCGTTGTCC-AA ATAGCGGCCGGCACAAATAAATAGTATGCyGTGT——CGATG@\T
TATTGGCCTCCCGTTATCC- ATAGCGGCCGGCACAA“ATAGTATGCCGTGT—-C AT----GTCACACG

TATTGGCCTCCCGTAATCC—AAGCATTGCGGCCGGCACAAATA——-—GTAAGCCGTGT—-CGATGGAT———-GTCA" ACG
CGATGGAT

TATTGGCCTCCCGTTATCC-AAGCATAGCGGCCGGCACTA-—--GTATTCCGTGT-—CGATGGAT—-—-GTCACACG

ﬁ —F~-GTCACACG

ﬁ %--GTCACACG
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Lys. forrestii

A,
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.

curtisii

musaensis
javanicus 19971339
aff. javanicus 20010484
vinaceus
nuwmularius
ellipticus

o:

roseoflorus
irigaensis 19972532
irigaensis 19991999

philippinensis
obconicus

sp. JJ_001

sp. JJ_002

sp. JJ_003

sp. JJ_004

sp. 001
rhododendron

sp. 0025_123

sp. 20002051

sp. 00293

sp. 20000557A
tricolor
tricolourX parvifolius
burttii 20000562
burttii 20000536
arctocalyx
chrysanthns

parvifolius
adicans

A.

A.
A.
A.
A,
A.
A.
A.
A,
A.
A.
A.
A.
A.
A,
A.
A.
A.
A.
A.
A.
A.
Aa.
A.
A.
A.
A.
A.
A.
A.
A.
A
A.
A.
A.
A.
A.
A.
A
A,
A.
A.
A.
A.
A.

argentii
magnificus
malulidii 19980282
malulidii 19980283
siphonanthus

aff. siphonanthus
speciosus

albidus
sp.nov.20000512
viridiflorus 20000332
viridiflorus 20021227
fecundus

fulgens
angustifolius
fruticosus
buxifolius
ceylanicus
bracteatus

bumilis

hildebrandii AY047040
hildebrandii 19991628
gracilis

hosseusii

hookeri

macranthus
parviflorus 19671067
aff. parviflorus 19672220
mimetes

sikkimensis

pachytrichus '1‘
batakiorum GT CT;
garrettii 5GT L_ CAAC

490 500 510 520 530 540 550 560

sssaslsuse lsssslosaa s cvalas snlamma lismwliees lsen s [ons sdies sct leoceie Fos s uilatets 5 o sl
ATACGTGGTGGCGGTTAG-ATC-CTTCGA! CT'I(:CAAAACTATCT&]ATATCGTGTGGGAAT-GCGTCTAGCCAC--GGGCA
ATACGTGGTGG~--TTGG-ATT-CTICAACTTGCGAG-CT--~-~~~, ATCATGTGGGACTTGCATCGAGCCAC--GGGAA
ATATGTGGTGG---TTGG-ATT-CCTCAACTTGCGAA-CT ATATCGTGTGGGACTC-CATCAr TCCAC--GGGCC
ATATGTGGTGG---TTGG-ATT-CGTCAACTTGCGAA-CT ~=ATCGTGTGGGATTC-CATCGATCCAc-~-GGGCC
ATAYGTGGTGG~-~TTGG-ATT-CCTCAACTTGCGAA-CT: ??ATCGTGTGGGACTC~CATCAATCCAC--GGGCC
ATACGTGGTGG--~TTGG-ATT-CCTCAACTTGCGAA-CT ATATCGTGTGGGACTC~-CATCAATCCAC-~GGGCT
ATATGTGGTGG---TTGG-ATT-CCTCAACTTGCGAA-CC ~ATCGTGTGGGACTC-CATCAATCCAC--GGAYC
TTARGTGGTGG-~-TTGG-ATT-CCTCAACTCGCGAA-CT- =ATCGTGTGGGACTC-CATCGATCGCC-~GGGCA
ACAAGTGGTGG---TTGG~ATT-CCTCAACTTGCGAA-CT ~ATCGTGYGGGACTC-CATCGATCGAC-~GGGCA
ATAAGTGGTGG---TTGG-ATTTCCTCAACTTGCGAA-CT~~~--~--ATCGTGTGGGACTc~CATCGATCGAC--GGGCA
ATACGTGGTGG---TTGG-ATT ARCTCGCGGA-CT~------ATCGTGTGGGACTC~-CGTCGATCGAC--GGGCA
ATATGTGGTGG---TTGG-ATT-CCTCAACTTGCGAG-CT- ~ATCGTGTGGGACTC-CATCAATCGAC--GGGCT
ATATGTGGTGG-~~-TTGG-ATT-CCTCAACTTGCGAG-CT ~ATCGTGTGGGACTC-CATCAATCGAC--GGGCT
ATATGTGGTGG--~-TTGG-ATT-GCTCAACTCGCGAA-CT--~~---ATCGTGTGGGACTC~CATCGATCCAC--GGGCC
ATATGTGGTGG---TTGG-ATT-CCTCAACTTGCGAA-CT~-—~~, ATATCGTGTGGGACTC-CATCAATCCAC--GGGCC
ATATGTGGTGG---TTGG-ATT-CCTCAACTTGCGAA-CT~ ATATCGTGTGGGACTC-CATCAGTCCAC--GGGCC
ATACGTGGTGG---TTGG-ATT-CCTCAACTTGCGAA-CT ATATCGTGTGGGACTC-CATCAATCCAC--GGGCC
ATACGTGGTGG~--TTGG-ATT~CCTCAACTTGCGAA-CT- ATATCGTGTGGGACTC-CATCAATCCAC--GGGCC
ATACGTGGTGG~--TTGG-ATT-CCTCAACTTGCGAA-CT- ATATCGTGTGGGACTC~CATCAATCCAC--GGGCC
ATATGTGGTGg---TTGG-ATC-CCTCAACTTGCGAA~CT~ --aTcGTGTGGGACtC~CATCAATCCAC--GGGCC
ATATGTGGTGG-~-TTGG-ATA-ACTCAACTTGCGAA-CT-~—~-~~, ATCGTGTGGGACTC-CACTGATCCAC-~GGGCT
ATATGTGGTGG-~~-TTGG-ATT-EC TEARCTTGCGAA-CT~ ~~ATCGTGTGGGACTC-CATCAATCCAC--GGGCC
ATACGTGGTGG--~-TTGG-ATE~C IJ ﬁ T GCGAA-AT- ATATCGTGTGGGACTC-CATCAATCCAC--GGGCC
ATATGTGGTGG TT \ !f ; A-CT~ =ATCGTGTGGGACTC~-CATCAATCCA--TGGGCC

ATACGTGGTGG~-~ ATATCGTGTGGGACTC-CATCAATCCAC--GGGCC
ATATGTGGTGG- [TGG: ATATCGTGTGGGACTC~CATCAATCCAC-TGG-CT
ATACGTGGTGE { f ATATCGTGTGGGAC TC-CATCAATCCAC-~-GGGCC
ATATGTGGTGG: :;‘ BECT ~—=-~ATCGTGTGGGACTC~-CATCAATCCA--TGGGCC
ATATGTGCH R GC-ATT-ACTCANCTIELCEARE --ATCGTGTGGGACTC-CATCAATCCACATGGGCC
ATATGTG GuAT T- COREAR SUGAA 'ATCGTGTGGGACTC-CATCAATCCAC--TGGCC

ATACGTGGTGG--=TI( T-CCH GCGA e A TATCGTGTGGGACTC-CATCAATCCAC--GGGCC
ATACG ¥ ER-CCT CGTGTGGGACTC-CATCAATCCAC--GGGCC
ATACGTEGTC fﬂ'} ATCGTGTGGGACTC-CATCAATCCAC--GGGCC
ATATGTGGLS i AR TCGTGTGGGACTC-CATCAATCCAC--GGGCT

ATA TGl "' AR \ TGTGGGACTC-CATCAATCCAC--GGACC
ATA GGT. A TGTGGGACTC-CATCAATCCAC--TGGCC
ATATGT @G [ A A g CGTGTGGGACTC-CATCAATCCAC--TGGCC
ATAT IG 3 \ACTTGC X 'E€GTGTGGGACTC-CATCAATCCAC--TGGCC
ABATGTGGTG 1 i GCGAZ A 5TGTGGGACTC-CATCAATCCAC--TGGCC
ATATGT &l 5 A G TA TCGTGCGGGATAC—CACCGATCCAC--GGGCC
ATATGR G 5 ICGTGTGGGACTC~CATCGATCCAT--GGGCA
ATA T 2 GT - — \ICGTGTGGGACTC-CATCGATCCAC--GGGCA
A GTGGHEE ‘TCA A TA TCGGGGCTC~CACCGATCCAC--GGGCT

ATATGTGS TCGCTCGGGGCTC—CACCGATCCAC——GGGCC
ATATG G 4 K \A CGCTCGGGGCTC-CACCGATCCAC--GGGCC
ATATGEGGTGS ] A i Y GCTCGGGGCTC-CACCGATCCAC--GGTCC
ATATETGGTE & TATCGCTCGGGGCTC-CACCGATCCAC--GGTCC
ATATGTGG X ATCGCTCGGGACTC-CATCGATCCAC--GGGCT
ATATGTGEEC A FACGA ===IATCGTGCGAGACTC-CACCGACCCAC--GAGCC
ATATGTE 3 'ATCGTGCGGGACAC-CATCGTTCCAC--GGGAC
ATATGT! I A n ==-TATCGTGCGGGATAC~-CACCGATCCAC-~-GGGCC
ACATGTGGTG ATCGTGCGGGACTC~CACCGATCCAC--GGGCT
ATATGTGGTEEG i : ==TATCGTGTGGGAGTC-CATCGACCCAC-~-GGTCC
ATATGTGGTGG--~ " ATCGTGTGAGACTC-CACCGATCCAC--GGTCC
ATATGTGGTGG---T T T2 =TATCGTGCGGGACCC~CAACGACCCAC-~GTGCT
ATATGTGGTGG~~ 1 ] ~TATCGTGCGGGAATC-CATCGACCCAC--GTGCT
ATATGTGGIGG= 1 TIGEC —-TATCGTGCGGGACTC~CATCGACCCAC-~GTGCT
L TG ATCEIGCGGTACTC-CATCGACCCAC--GTGCT
ATAL GCGAA=C. ____,GAGACTC-CACCG.ACCCAC--GGGCC
—i#dﬁlﬂ*l-’mﬁlﬂnﬂﬂnhﬂdﬂ el e e e T LB @l GGGACTC-CACCGAGCCAC--GTGCC
'3 ‘l:i‘ GCGAGACTC-CACCGACCCAC--GGGCT
\E W#GCGAGACTT~CACCGACCCAC-~-GGGCC
AT G TGCGAGACTC-CACCGACCCAC--GGGCC
AT GGTGG—= c J TGCGAGACTC-CACCGACCCAC--GAGCC
AT, GGTGG-~-TTGG-ATT-CCTCAACTTGCGAA-CT- TGCGAGACTC~CACCGACCCAC--GGGCC
ATATGTGGGGG---TTGG-ATT-CCTCAACTTGCGAA-CT~ =TATCGTGCGGGATAC-CACCGATCCAC--GGGCC
ATATGTGETGG~--TTGG-ATT~-CCTCAACTGGCGAA-CT~ =TATCGTGCGGGACTC-CATCGACCCAC--GCGCC
ATATG h——TTGG?ATT CCTCAAC ‘CT—— ==TATCGTGyGAGACTC-CACCGACCCAC--GGGCT

TC-CACCGACCCAC--GCGCC

"AC-CACCcGTTCCAC--GGGCC

TC-CACCGATCCAC--GGTCC
G TC-CACCGATCCAC--GAGCT
=TATCGTGTGGGACTC- CACCAATCCAC-'GGGCC
-TATCGCTCGGGACTC CGATCCAC--GGGCC
-TATCGCTCGGGGCT! CGATCCAC--GGGCC

ATATGTGGTGG— ==TTGG-ATT-TCTCAACTTGCGAA-CT--
ATATGTGGTGG-~-TTGG-AT, CTTCAACTTGCGAF\-CT—
ATATGTGGTGG---TTGG-A CTTCAACTTGCGAA-

S T I AT T

Fig. 26 (connnued)
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590 600
D T Y e

Cyr. baileyi CGACCCTG-T- ~CAGAT-TGGTGCTGCCTTCCA

Lys. forrestii CGACCCAA-C- ~GAGAT-TG—
A. curtisii TGACCCAA-T---=~ GGCAC----RAGAT-TG------
A. musaensis CGACCCAA-T-CAATGGCGC--~-~-AAGAT-CG

A. javanicus 19971339 TGACCCAA~T
4. aff. javanicus 20010484 TGACCCAA-T-
A. vinaceus CGACCCAA-T-
A. nummularius CGACCCAAA--

A. ellipticus AGACCCAAA- ~CCCTCGA
A. oxychlamys CGACCCAA-C ~CCCTCGA
A. roseoflorus CGACCCAA-C- CCCTCGA
A. irigaensis 19972532 CGACCCAA-T--

A. irigaensis 19991999 CGACCCAA-T--

A. philippinensis

A. obconicus

A. sp. JJ 001 TGACCCAA-C--

A. sp. JJ_002 TGACCCAA-T--

A. sp. JJ_003 TGACCCAA-T--

A. sp. JJ 004 TGACCCAA-T:

A. sp. 001 TGACCCAA-

A. rhododendron CGACCCAAAT

A. sp. 0025_123

A. sp. 20002051

A. sp. 00293

A. sp. 20000557A

A. tricolor

A. tricolourX parvifolius
A. burttii 20000562

A. burttii 20000536

TGACCCAA-T

A. arctocalyx

A. chrysanthus

A. parvifolius

A. radicans

A. argentii

A. magnificus

A. malulidii 19980282

A. malulidii 19980283

A. siphonanthus

A. aff. siphonanthus CGACCCAZ

A. speciosus CGACCY

A. guttatus CGAQ

A. pachyanthus CG CAP

A. longicaulis GACCCA

A. albidus CGACC

A. sp.nov.20000512 CGACg

A. viridiflorus 20000332 CGH

A. viridiflorus 20021227 CGACCCAA

A. fecundus CGACCCA

A. fulgens CGACCGRA-T~ z
A. angustifolius CAACCCAA-T pE : CTEGA
A. fruticosus CGACCCAA-T ~CCCICCA
A. buxifolius GGACCCAA FGLE AAGA CCECEA
A. ceylanicus CGACCCAA- A CCTCGA
A. bracteatus CGACCCAA-T: SCA : —-CCCTCGA
A. humilis CGACCCAAG-- 2 AGH ) T CACGA
A. hildebrandii AY047040 CGACCCAA- 3

A. hildebrandii 19991628 CACC

A. gracilis i

A. bosseusii

A. hookeri

A. macranthus

A. parviflorus 19671067

A. aff. parviflorms 19672220 ,Ei

A. mimetes GECAA-T-
A. sikkimensis

A. arfakensis

A. austroyunnanensis

A. lineatus

A. pachytrichus

A. pseudohybridus

A. batakiorum |
A. garrettii M
A. ammtn-

A. lus CGA\.CCAA-T ----- GGCAC:

A. sp. 0017 CG?
A. viridif.
A. anders

Fig. 26 (continued)

CGACCC,
CGACC
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Cyr. baileyi
Lys. forrestii

A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A,
A.
A.
A.
A.
A.
A.
A.
A.
R
A.
A.
A.

sp. JJ_001
parvifolius
radicans
sp. JJ_002
sp. JJ_003
sp. JJ_004
speciosus
longicaulis
lineatus
fecundus
bumilis
hildebrandii AY047040
sp. CM-007
sp. Q4 _009
sp. CM 013
sp. 4 022
sp._CM 026
sp. CM 030
sp. M 034
hildebrandii 19991628
gracilis
hosseusii
hookeri
macranthus

fulgens
parviflorus 19671067

aff. parviflorus 19672220

garrettii
acuminatus
andersonii

Cyx. baileyi
Lys. forrestii

a.
A.
A.
A.
A.
A.
A.
A,
A.
A,
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A.
A,
A.
A.
A.
A.
A.
A.

sp. JJ_001
parvifolius
radicans

sp. JJ_002
sp. JJ_003
sp. JJ_004

hildebrandii AY047040
sp. CM-007

sp. CM 009

sp. @4 013

sp. oM 022

sp._CM 026

sp. Q4 030

sp. CM 034
hildebrandii 19991628
gracilis

hosseusii

hookeri

macranthus

fulgens

parviflorus 19671067
aff. parviflorus 19,
garrettii
acuminatus

andersonii m

o ARIRINI N HBIINY AL e o

symbol (-) ingicates insertion or deletion at the site. ? symbol shows missing nucleotide data.

LR T

10 20 30 40 50 60 70

TCGAAacCTGCAaAGCaGACCCGTGAACTTGT-TAAA-AATA-~~TGCTTGCGGCCGCGATGTCGGATGC
TCGAAACCCGCAAAGCAGACCCGTGAACATGTTTAAA-~ATA~CACGCTTGCGTCCGCGATGTTGGACGC
TCGAAACCTGCAAAGCAGACTCGTGAACATGTGTGAAA--~AA~-CATCGGGGGTCGTGAGGTTGGATGC
TCGAAACCTGCAAAGCAGACTCGTGAACATGTGTAAA---TAA-~CATCgGGGg TCATGAGGTTGGATGC
TCGAAACCTGCAAAGCAGACTCGTGAACATGTGTAAA~ -~ TAA--CATCGGGGGTCGTGAGGTTGGATGC
tcgaaacctGCAARAGCAGACTCGTGAACATGTGTAAA--~-TAA-~CATCGGGGGTCGTGAGGTTGGATGC
tCGAAACCTGCAAAGCAGACTCGTGAACATGTGTAAA--~TAA-~-CATCGGGGGTCGTGAGGTTGGATGC
tCGAAACCTGCARAGCAGACTCGTGAACATGTGTARA- -~ TAA--CATCGGGGGTCGTGAGGTTGGATGC
TCGAAACCTGCAAAACAGACATGCGAACATGTGTAAT--~TA--~TGT TGGCGGTCGTGATGTTGGATGC
TCGAAACCTGAAARAACAGACCtGCgAACATGTGTATT-~~TA---CGTTGGCGACCGCGATGTTGGATGC
TCGAAACCTGCAAAACAGACCCGCGaACaTGtGTAaa-AATA-~~CGTTGGCGGTCGCGATGTTGGATGC
TCGAAACCTGCAAAACAGACCTGCGAACATGTGTAT T~~~ T--TACGTTGGCGGTCGCGATGTTGGATGC
TCGAAACCTGCARAACAGACCTGCGAACATGTGTAAA~-~~TA---CGTTGGTGGTCGCGATGTTGGATGC
TCGAAACCTGCARAACAGACCTGCGAACATGTGTAAA-~-TA~-~CGTTGGTGGTCGCTATGTTGGATGC
TCGAAaCCTGCAAAACAGACCTGCGAACATGTGTAAA--~TA~~~CGTTGGTGGTCGCTATGTTGGATGC
TCGAAACCTGCAARACAGACCTGCGAACATGTGTAAA---TA---CGTTGGTGGTCGCTATGTTGGATGC
TCGAAaCCTGCAAAACAGACCTGCGAACATGTGTAAA~-~~TA---CGTTGGTGGTCGCTATGTTGGATGC
TCGAaACCTGCAAAACAGACCTGCGAACATGTGTAAA-~~TA---CGTTGGTGGTCGCTATGTTGGATGC
TCGAAACCTGCAAAACAGACCTGCGAACATGTGTAAA---TA-~~-CGTTGGTGGTCGCTATGTTGGATGC
JGAA =TA---CGTTGGTGGTCGCTATGTtGGATGC
=TA---CGTTGGTGGTCGCTATGTTGGATGC
=TA-~-CGTTGGCGGTCGCGATGTTTGATGC
CGTTGGCGGTCGCGATGTTGGATGC
CGTTGGCGGTCGCGATGTTGGATGC
CGTTGGCAGTCGCGATGTTGGATGC
CGTTGGCGGTCGCGATGTTGGATGC
~CGTTGGCGGTCGTGATGTTGGATGC
TTGGCGGTCGCGATGTTGGATGC
CGTTGGCGGTCGCGATGTTGGATGC
GPTGGCGGTCGCGATGTTGGATGC
'"TGGAGGTCGCGATGTTGGACGC

130 140
YRR RO [P e |
GTGGCGCAAGTCGTTGCTCG
TGGCGCAAGTCGCCTGGG—
GGCTCAAGTCGCTTGGG—
AAGTGGCGCAAGTCGCTTgGG—
GTGGCGCAAGTCGCTTGGG—
GTGGCGCAAGTCGCTTGGG~
CCAAGTGGCGCAAGTCGCTTGGG—
CCAAGTGGCGCAAGTCGCTTGGG—
CAAGTGGCGAGAGT TGCTTGGG—
-~CCCCGAGTGGCGAGAGTTGCTTGGG—
TCCCAAGTGGCGCGAGTTGCTTGGG—
CCCCGAGTGGCGAGAGTTGCTTGGG~
==CCCCCAAGTGGCGCGAGTTTCTTGGG—
ATTTTTGAGT- GCPPS CCCCAAGTGGCGCGAGTTGCTTGGG—
ATTTTTGAGT- AGCAT W;p i ~CCCCAAGTGGCGCGAGTTGCTTGGGA
TACGGCTT] === ——-CCCCAaGTGGCGCGAGTTGCTTGGGA
Z CCARGIGGCGCGAGTTGCTTGGGA
GCGAGTTGCTTGGGA
GCGAGTTGCTTGGGA
GCGAGTTGCTTGGGA
GCGAGTTGCTTGGGA
GTGAGTTGCTTGGG~

ATCT-~-GNGT-
ATTT-, GT
ATTE TGTH
ATTT--GTGES--
ATTT--GJ-~

ATTT--GEET-— . ce1
ATTT--GAGT- CCAGCGTHCA ﬁg
ATTTTTGAGT +8=-CCAGEAT=CACGGE
ATTT--GAG! AECET=CP
ATTTTTGA :

AG . 5
CCAGCAT-CACGGCCTCCAC~
—CCAGCAT-CACGCCCTCGAC-
ATTTTEGE—---CCAGCAT—CACGCCCTC

TCCCAAGTGGCGAGAGT TGCTTGGG—~
TACCAAGTGGCGAGAGT TGCTTGGG—

ATTTT -CCAGCAT-CACGGCCT! ~--TCCCAAGTGGCGCGAGTTGCTTGGG—
TEC! GTTGCTTGGG—
CCCl T GCGAGTTGCTTGGGG
CCCi T GTTGCTTGGG—
CCCcAAGT GCGAGTTTCTTGGG~

Asterisks * represent excluded sites from analyses.
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Cyx. bailevi
Lys. forrestii
A. sp. JJ 001
A. parvifolius
radicans

. sp. JJ_002
sp. JJ 003
sp. JJ 004
speciosus
longicaulis
lineatus
fecundus
humilis
hildebrandii AY047040
sp. CM-007
sp. CM 009
sp. 4 013
sp. @M 022
sp._CM 026
A. sp.” oM 030
A. sp. oM 034
A. b.l'..ld.brlndi.i._19991€28
A. gracilis
A. hosseusii
A. bhookeri

A. macranthus

>

Erran

i b

fulgens
A. parviflorus 19671067
A. aff. parviflorus 19672220
A. garrettii
A. acuminatus
A. andersonii

Lys. forrestii
A. sp. JJ 001
A. parvifolius
A. radicans

A. sp. JJ_002
A. sp. JJ 003
A. sp. JJ_004

150 160 170 180 190 200 210
=& bzersille & 2o, Fisosaralhas 3 o dowresers fisens o lrororoseilisrorseailiomess « Vessssilios o L s 3 5
TOCTAACAACC'I‘CTCGGCGCGGCAAGCGCCAAGGAAAATCATATCGAACGCCTCTCCGTCACG
TGCTAAC~~--CACTCGGCGCGGAAAGCGCCAAGGAARACCATACCGRAACGCCTCTCCGTCCTG
TACTAAA-~-CTCTCGGCGCGGCAAGCGCCAAGGARAACCGTAT TGAACACCTCTCCGTCTCG
AG~----TACTAAA---CTCTCGGCGCGGCAAGCGCCAAGGARAACCGTATCGARCACCTCECCGTCTCG
AG-=--~TACTARA---CTCTCGGCGCGGCAAGCGCCAAGGARRACCGTATCGAACACCTCTCCGTCTCG
TACTAAA---CTCTCGGCGCGGCAAGCGCCAAGGAARACCGTATCGAACACCTCTCCGTCTCG
TACTAAA---CTCTCGGCGCGGCAAGCGCCAAGGAAAACCGTATCGAACACCTCTCCGTCTCG
AG----~TACTAAA---CTCTCGGCGCGGCAAGCGCCAAGGARAACCGTATCGARCACCTCTCCGTCTOG
AG~-===TACTAAC---CTCTCGGCGCGGCAAGCGCCAAGGARAACCATATTGAACACCTCTCOGCTCOG
TACTAAC---CTCTCGGCGCGGCAAGCGCCAAGGAAAACCGTACTGAACACCTCTGCGGCCTG
TACTACTAACCTCTCGGCGCGGCAAGCGCCAAGGARAACCGTACTGAACACCTCTCCGGOCCG
TACTAAC---CTCTCGGCGCGGCAAGCGCCARGGARAACCGTATTGAACACCTCTGCGGCCTG
TACTAAC---CTCTGGGCGCGGCAAGCGCCAAGGAAAACCGTATTGAACACCTCTCCGGOCTG
TACTAAC---ATCTGGGCGCGGCARGCGCCARGGARAACCGT~TTGAACACCTCTCCGGOOTG
TACTAAC---ATCTGGGCGCGGCAAGCGCCAAGGARAACCGT - TTGAACACCTCTCCGGOOTS
TACTAAC---ATCTGGGCGCGGCAAGCGCCARGGARAACCGT-TTGAACACCTCTCCGGCOTG
TACTAAC---ATCTGGGCGCGGCARGCGCCAAGGAARACCGT-TTGAACACCTCTCCGGOOTG
TACTAAC---ATCTGGGCGCGGCAAGCGCCAAGGAAAACCGT-TTGAACACCTCTCCGGCCTG
TACTAAC--~ATCTGGGCGCGGCAAGCGCCAAGGAARACCGT - TTGAACACCTCTCCGGOCTG
Gmmmmmm TACTAAC---ATCTGGGCGCGGCAAGCGCCAAGGARAACCG T~ TTGAACACCTCTCCGGCOTG
TACTAAC--~ATCTGGGCGCGGCAAGCGCCAAGGARAACCGT-TTGAACACCTCTCCGGCCTG
ARGCGCCAAGGAARACCGTACTGTACACCTCTCCGGCCTG

ca bl.u.LAAGGAAAACGTTACTGAACACCTCTCCGGCCTG

AG-- r CCAAGGAAPACCGTACTGAACACCTCTCCGGCCCG
AG-—~—~TACTAAC-~ CGGRGETC AGGARAACTGTATTGAACACCTCTCCGGCCTG
AG--TACTACTAAC=-~CTCTCGECES AAGGAARACCGTACTGAACACCTCTCCGGCCCG
AG--TACTACTAA ( AACCGTACTGAACACCTCTCCGGCCCG
AG--TACTACT AACCGTACTGAACACCTCTCCGGCCCG
AG--TAC CCGTACTGAACACCTCTCCGGCCCG
TATCGAACACCTCTCCGGCCTG

GTATTGAACACCTCTCCGGCCTG

ATTGAACACCtCTCCGGCCTG

6 270 280
{ || | J—, (g —
AGATATTATCTCGTCGCC-CCT
-GTCTCTTCGCC~CCC
~ATCTCGTCGCC~-CCC
~ATCTCGTCGCC-CCA
~ATCTCGTCGCC~CCA
atctcgtCGCC-CCA
atctegtegec-cea
gat---atctcgtcgecc-cca

A. speciosus ATCTCGTCGTC~CCC
A. longicaulis ATCTCGGCGTC~-TCC
A. lineatus ATCTCGTCGCC-CCC
A. fecundus ATCTCGGCGTC-TCT
A. humilis ATTCCGTCGCC-CCC
A. hilddbtlndii_A!O47040 ATCTCGTCGCC-CCA
A. sp. OM-007 GTGCT--GT ATCTCGTCGCC~-CCA
A. sp. @M 009 GTGCT-~-GT! ATCTCGTCGCC~-CCA
A. sp. (M 013 GTGCT--GTGCAGTAG -ATCTCGTCGCC-CCA
A. sp. CM 022 GTGCT-~GTGCAGTAC ATCTCGTCGCC~CCA
A. sp._CM 026 GTGCT—-GTGCAGT ATCTCGTCGCC-CCA
A. sp. M 030 GTGCT--GT ATCTCGTCGCC~CCA
A. sp. CM 034 ~ATCTCGTCGCC~CCA
A. bild‘bx‘andii_19991629 ATCTCGTCGCC-CCC
A. gracilis ATCTCGTCGCC—CCC
A. hosseusii atctegtegec-CCC
A. hookeri ATCTCGTCGCC-CCC
A. macranthus ATCTCGTCGCC~-CCC
A. fulgens GT 'i’ GT GCAC ATCTCGTCGCC-CCC
A. parviflorus 19671067 GTGET+-GTGCACCACCCAGGA GATGAGGAGGGTCTATTGAAT: AT-atctcgtegec-cec
A. aff. parviflorus 19672220 GTGET--GTGCAGCACCCAGGACGTGATGAGGAGTGTCTATTGAAT. AGATAT-ATCTCGTCGCC-CCC

GTGCT——GTGCGGCACCCAGGACGCGACGAGGAGTGTCTATCGAAT-—AGATAT ~ATCTCGTCGCCCCCC

A. garrettii

2. acuminatus GTGCT-+46" TACCCAGGACGTGACGA TCTATTGAAT-~AGATAT-ATCTCGTCGCC~CCC
A. andersonii ﬂ uccg % ﬁ gr W gtyT ﬂ ?GTCGCC-CCC

Fig. 27 (contlnued)
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Lys. forrestii
A. sp. JJ_001
A. parvifolius
A. radicans
A. sp. JJ 002
A. sp. JJ_003
A. sp. JJ_004
A. speciosus
A. longicaulis
A. lineatus
A. fecundus
A. humilis

A. hildebrandii AY047040

A. sp. cM-007
A. sp. oM 009
A. sp. Qf 013
A. sp. @4 022
A. sp._d 026
A. sp. M 030
A. sp. oM 034

A. hildebrandii 19991628

A. gracilis
A. hosseusii
A. hookeri
A. macranthus
A.

A. garrettii
A. acuminatus
A. andersonii

Cyr. baileyi
Lys. forrestii
A. sp. JJ_001
A. parvifolius
A. radicans
A. sp. JJ 002
A. sp. JJ_003
A. sp. JJ_004
A. speciosus
A. longicaulis
A. lineatus
A. fecundus
A. bhumilis

A. hildebrandii AY047040

A. sp. aM-007
A. sp. @4 009
A. sp. 4 013
A. sp. oM 022
A. sp._OM 026
A. sp.” @4 030
A. sp. oM 034

A. hildabrandii 19991628

A. gracilis
A. hosseusii
A. hookeri
A. macranthus
A.

A. garrettii
A. acuminatus
A. andersomnii

fulgens
A. parviflorus 19671067
A. aff. parviflorus 19672220

fulgens
A. parviflorus 1967106
A. aff. parviflorus 1

v ¢ o v/
il |ONTIITUARTINEIRE

I R R R R R

290 300 310 320 330 340 350
eooslocsafans swmas bsswsld alocscleasealecealoaanl
TCCCC~CAA-CATC-C~TCTTCC-ACACT- AGTGCCGGGAG-ACGATACAT

CCTCAACA--CATC-C-TCTTCC~ACACT=========== AGTGCCGGGAG-ACGATGCTA
CTCCGCCAAATGTCTTGTTC-CC~-~~~ TG--ATTTCTGTCAAA-GTGTTG-~=-~ GGGG~ACGATGCAT
CTCCGCCAA-TGTCTTGTTC-CC~==~= TG-=--ATTCAGTCAAA-gTGTTG-~----GGGG-ACAATGCGT
CTCCGCCAA~-TGTCTTGTTC-CC~~==~ TG~---ATTCAGTCAAA-GTGTTG~-~---- GGGG-ACAATGCGT

~TG~--ATTCAGTCAAA-GTGTTG--~~--GGGG-ACAATGCGT
CTCCGCCAR-TGTCTTGTTC-CC- ~TG~--ATTCAGTCAAA-GTGTTG-----GGGG~ACAATGCGT
CTCCGCCAA-TGTCTTGTTC-CC-~-~--TG-~-ATTCAGTCAAA-GTGTTG~-----GGGG-ACAATGCGT
CTCCCCAAA-TATCTCGTTCGCCGACACTGACCAT--AAT---~--— TGGTG---TCGGGAGAAGATGCAT
CTCCCTATG-TATCTCGTTCGCCGACATTGAC~---CA-T~AA--~T--TGGTGTCGGGAGACGATGCAT
CTCCcCAAA-TATCTCGTTCGCCGACACTGACCAT-CA-T-AA--GTGGTGGTGt CGGGAGACGATGCAT
CTCCCTATA-TATCTCGTTCGCCGACATTGAC~--~CA~T~AA~-~T-~TGGTGTCGGGAGATGATGCAT
CTCCCCAAA-TATCTCGTTCGTCGACACTGGC-~-~-CA~-T-AAA~--TGGTGGTGTTCGGTGACGATGCAT
CTCCCCAAA-TATCTCGTTCGTCGACACTGAC---~CA-T-AAA~--TGGTGGTGTCGGGTGACGATGCAT
CTCCCCAAA-TATCTCGTTCGTCGACACTGAC-~--CA~T-AAA~-TGGTGGTGTCGGGTGACGATGCAT
CTCCCCARA-~TATCTCGTTCGTCGACACTGAC--~--CA-T-AAA~-TGGTGGTGTCGGGTGACGATGCAT
CTCCCCAAA-TATCTCGTTCGTCGACACTGAC--~--CA-T-AAA--TGGTGGTGTCGGGTGACGATGCAT
CTCCCCAAA-TATCTCGTTCGTCGACACTGAC- CA-T-AAA--TGGTGGTGTCGGGTGACGATGCAT
CTCCCCAAA-TATCTCGTTC A ~CA-T-AAA--TGGTGGTGTCGGGTGACGATGCAT
CTCCCCAAA-TATCTCG MCGTICG ~CA-T-AAA-~TGGTGGTGTCGGGTGACGATGCAT
CTCCCCAAA-TATCILCE TCG! T-AAA-~-TGGTGGTGTCGGGTGACGATGCAT
CTCCCCAAA-TA CTC ] : ~AARA--CGGCGGTGTCACGTGATGATGCAT
CTCCCGAAA-TAT GTT A i -~ TGGTGGTGTCAGGTGGCGGTGCAT
CTCCCCARA-T C \( ~GTGGTGGTGTCGGGAGACGATGCAT
CTCCCCA FATC CGTICG CGACACTGA GTGGCGGTGTCGGGAGACGATGCAT
CTCCCC] [2 CGCCGACHAC TGA( GGTGGTGTCGGGAGACGATGCAT
CTCCCCAAR=Y GTICGCCGACRCTGACLAT GGTGGTGTCGGGAGACGATGCAT
cTCCCCARRE CTICGCCGAUACTGAGLATSC TGGTGTCGGGAGACGATGCAT
CTCe@ f"‘ f' GAGACT:! A GTGGTGTCGGGAGACGATGCAT
g

CTCCGCCAA-TGTCTTGTTC-CC~

é £ GGGA
CTCCCCAAS ¢ oo GTGTCGGGAGACGATGCTT
cree A P‘?’i'l. CTGACT === Bae MeSe 1 TG TCGGGAGACGATGCAT
== it e GTGTTCGGTGACGATGCAT

1 = .3 illsseatosvalenns bus
ACGH 8 CCEG ] ATAGCGGCCGGCCCAAATA-

AGY 5 2 \\ GGCGEGCCGGCCCAAATA-
ACCAAG -2 : ; GCCGGCACAAATA-
ACCAA 3 ; ATHIIG i A AGCGGCCGGCACAAATA-
ACCAABGA

AT - 2 IA

ACCAAGGAGEA GEALATY GETP A ATAGCGGCCGGCACAAATA-
ACCAAGH; g ; ; E AAGTATAGCGGCCGGCACARATA~
AC--- A 2 AGEAT GGCGGCCGGCACAAATA-
AC---GGAGGA ! TATC’ ATAGCGGCCGGCACAAATAAATAGT

ACGAAGGAGG LA TCC-ARGCATAGCGGCCGGCACAAATA---~GT
AC---GGAG . G-GAGCATAGCGGCCGGCACAAATAAATAGT
ACCAAGGCGGAG-! C-AAGCATAGCGGCCGGCACAAATA-

ACGAAGGTGGAGCGGG! ATCC-AAGCGTAGCGGCCGGCACAAATA-
ACGAAGGTGGAGC ".,5_'*, C~AAGCGTAGCGGCCGGCACAAATA-
ACGAAGGTGGAGES! AAGCGTAGCGGCCGGCACAAATA-
REGAAGE ( C 'ANCGEE€CGGCACAAATA-

( CGGCACAAATA-

AGGAG~-GGACGG=ATATTGS GTTATCC-AAGCG AGEGGCCGGCACARATA-
AGGAGAA--GGGACGGATATTGGCCTCCCGTTATCC-AAGCATABCGGCCGGCACAAATA-
ACGAA( GGA--GGGACGGATATTGGCCTCCCGTTATCC~-ARGCATAGCGGCCGGCACAAATA-

ACGAAGHAGEA -~ GGGACGGATATTGGCCT! TATCC-AAGCGTAGCGGCCGGCACAAATA-
- Cf AT, CT, TCC- GIAGCGGCC CAAATA-

C CGGAT C T. o CAARATA-
C A - ol T CTCEG & AT. CARATA-
5 A -GGG T CTAQCGTFATEC CAT. G CARATA-

C
ACCAAGGCGGA--GGGGACGGATATTGGCCTCCCGTTATCCAAGCATAGCGGCCGGCACAAATA--~-~GT

eIt
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wre soslearasaned wesvareills Fhdl leceslecealenaaonaitoeectesnaliiialonnsfunn.]
Cyr. baileyi ATGCCGTGG--CGATGGAT-~~-~GTCACACGATACGTGGTGGCGGTTAGATCC TTCGACTTGCARAACTA
Lys. forrestii ATGCCGTGT-~-CGACGTATATATGTCACATGATACGTGGTGG-~~TTGGATTCTTCAACTTGCGAG-CT—
A. sp. JJ 001 ATACCGTGT~~CGATTGAT--~-GGCACACGATATGTGGTGG-~~ TTGGATTCCTCAACTTGCGAA-CT—
A. parvifolius ATACCGTGT~--CGATTGAT-~~~GTCACACGATACGTGGTGG-~TTGGAT TCCTCAACTGGCGAA-CT~
A. radicans ATACCGTGT~-CGATTGAT-~~--GTCACACGATACG TGGTGG-~~TTGGAT TCCTCAACTTGOGAR~CT—~
A. sp. JJ_002 ATACCGTGT~-~CGATTGAT-~~-GTCACACGATACGTGGTGG-~~TTGGAT TCCTCAACTTGCGAR-CT—
A. sp. JJ_003 ATACCGTGT~~CGATTGAT -~~~ 5TCACACGATACGTGGTGG-~~TTGGAT TCCTCAACT TGCGAA-CT~
A. sp. JJ 004 ATACCGTGT-~CGATTGAT-~~-GTCACACGATACGTGGTGG-~-TTGGATTCC TCAACTTGCGAA-CT—
A. speciosus ATGCCGTGT-~CGATGGAT~~~~GTCACACGATATGTGGGGG~~ T TGGAT TCCTCARCTTGCGAA-CT—
A. longicaulis ATGCCGTGT-~CGATGGAT-~~~GTCACACGATATGTGGTGG-~~TTGGAT TCTTCAACTTGCGAA-CT—
A. lineatus ATgCCGTGT~~CGATGGAT~==~GTCACACGATATGTGGTGG--~TTGG ?ATTCCTCAACTTGCGAACT~
A. fecundus ATGCCGTGT-~CGATGGAT-~=~GTCACACGATATGTGGTGG--~TTGGATTCTTCAACTAGCGAA-CT~
A. bumilis ATGCCGTGT--CGATGGAT~~~~GTCACACGATATGTGGTGG- -~ TTGGATTCCTCAACTTGOGTA-CT~
A. hildebrandii AY047040 ATGTTGTGT-~CGATGGAT-~~-GTCACACGATATGTGGTGG--~TTGGAT TCCTCAACTTGCGTA-CT—
A. sp. CM-007 ATGTTGTGT-~-CGATGGAT-~~~GICACACGATATGTGGTGG-~~TTGGATTCCTCAACTTGCGTA-CT—
A. sp. oM 009 ATGTTGTGT~~CGATGGAT-~~~GTCACACGATATGTGGTGG~~~TTGGATTCCTCAACTTGCGTA-CT—
A. sp. M 013 ATGTTGTGT-~CGATGGAT-~~~GTCACACGATATGTGGTGG-~~TTGGATTCCTCAACTTGOGTA-CT~
A. sp. M 022 ATGTTGIGT~~CGATGGAT--~~GTCACACGATATGTGGTGG-~~TTGGAT TCCTCAACTTGOGTA-CT—
A. sp._OM 026 ATGTTGIGT~~CGATGGAT--~~GTCACACGATATGTGGTGG-~~TTGGATTCCTCAACTTGCGTA-CT~
A. sp. @1 030 ATGTTGTGT-~CGATGGAT~~~~GTCACACGATATGTGGTGG--~TTGGATTCCTCAACTTGCGTA=CT—
A. sp. M 034 ATGTTGTGT-~CGATGGAT~---GTCACACGATATGTGGTGG--~TTGGATTCCTCAACTTGCGTA-CT—
A. hildebrandii 19991628 ATGCCGTGT-~CGATGGAT-=-=G ACGATATGTGGTGG-~~TTGGATTCCTCAACTTGCGTA-C T~
A. gracilis ATGCCGTGTTGCGATCGA g GATATGTGGTGG--~TTGGATTCCTCAACTTGCGTA-CT~
A. hosseusii ATGCCGTGT--CGATGGAS \‘ FAGACSRATAIGTGGTGG-~~TTGGATTCCTCAACTTGCGAR-CT—
A. hookeri ATGCCGTGT-~CGATG ACH G2, TGG~~=~TTGGATTGCTCARCTTGCGAA-CT~
A. macranthus AGGCCGTGT-~C6s A .5;‘, ATETGGRGG -~ TTGGATTCCTCAACTTGCGAR-CT—
A. fulgens ATGCCGT G ~GTCA ;‘,, G GG~=~TTGGATTCCTCAACTTACGAA-CT—
A. parviflorus 19671067 ATGCC J GTCACACGATRTCIGE TTGGATTCCTCAACTTGCGAA-CT~
A. aff. parviflorms 19672220 ATGCCG' 3 T AT CTCC T G TTGGAT TCCTCAACT TGCGAR-CT~
A. garrettii ATGCE : : 7 =TTGGATTCCTCAACTTGCGAA-CT-
A. acuminatus ATTCCGT! ¢ A £ TGGATTTCTCAACTTGCGAA-CT~
A. andersonii ATG A ATATGTGC' "TGGATTCCTCAACTTGCGTA~CT-
Cyr. baileyi
Lys. forrestii
A. sp. JJ 001
A. parvifolius
A. radicans
A. sp. JJ_002
A. sp. JJ 003
A. sp. JJ 004
A. speciosus
A. longicaulis e A=TGGCAC-=-AAGATTG-=—=~=~ ee
A. lineatus ACE \CGGECCCGACCCAR - TGGCAC-~~AAGATTG--~-=-CC
A. fecundus T GGGCTCGACCCAR~ TGGCAC--~AAGATTG-—~
A. humilis y: G 7 TGCT ACCCAAG AAGATTG e
A. hildebrandii AY047040 TCGABECAA-C-~-—-~~~- AAGATTG~
A. sp. CM-007 STGCE €=t CGAGECAA-C AAGATTG cc
A. sp. CM 009 (e A C TCGACCCAA-C AAGATTG:
A. sp. oM 013 e . TCGACCCAA=C=~~====-AAGATTG--—--~=
A. sp. o4 022 CGACCCAA-C
A. sp._OM 026 PaCA '
A. sp. 4 030
A. sp. OM 034
A. hildebrandii 19991628
A. gracilis
A. hosseusii
A. hookeri
A. macranthus TATCG
A. fulgens TATCGTGCGAGA ACGAGCCCGACCCAA-JEBCAC-~~ARGAT TG~~~
A. parviflorus 19671067 TATCGTGCGAGACT T~CACCGACCCACGGGCCCGACCCAA- AAGattg
A. aff. parviflorus 19672220 ----- TATCGTGCGAGACTC-CACCGACCCACGGGCCCGACCCAA-TGGCAC~~AAGATTG
A. garrettii ———-«f\r TGTGGGACTC-CACCGATC GCTGGACCCAA-CGGCATAATAA-ATTG~~
A. acuminatus =000 o A T CTC~CA TCH | (o — TTG-~
B ﬂ uﬁ DﬁCW G gmnﬁﬁsg"”‘c ------
Fig. 27 (continued) ¢
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Cyr. baileyi TTCCA
Lys. forrestii CTCGA
A. sp. JJ_001 CTCGA
A. parvifolins CTCGA
A. radicans CTCGA
A. sp. JJ_002 CTCGA
A. sp. JJ_003 CTCGA
A. sp. JJ 004 CTCGA
A. speciosus CTCGA
A. longicaulis CTCGA
A. lineatus CTCGA
A. fecundus CTCGA
A. bumilis CACGA
A. hildebrandii AY047040 CTCGA
A. sp. CM-007 CTCGA
A. sp. 4 009 CTCGA
A. sp. @4 013 CTCGA
A. sp. O 022 CTCGA
A. sp._OM 026 CTCGA
A. sp. (M 030 CTCGA
A. sp. Q1 034 CTCGA
A. hildebrandii 19991628 CTCGA
A. gracilis CTCGA
A. hosseusii CTCGA
A. hookeri CTCGA

A. macranthus
A

fulgens
A. parviflorus 19671067
A. aff. parviflorus 19672220
A. garrettii
A. acuminatus
A. andersonii

Fig. 27 (continued)
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4.6 Phylogenetic analyses

4.6.1 Analyses of the ITS data matrix of Aeschynanthus samples supplied from RBGE

The ITS sequences of all Aeschynanthus specimens supplied from RBGE and

those of all previously studied Aeschynanthus were first automatically aligned by

W highest level of homology before

ared to be too ambiguous to

ClustalX program and then adjus

pproach using heuristic

hundreads and nine chafacters 1 '*'-:...'.*....7-:....:’...........-.*{.,,jI synapomorphy (shared-

derived character) and %cha 3 -uni@rmative as autapomorphy

specifically for eﬁ,ﬁﬁ ?ﬂﬁ ﬂrgs#w :ﬁ}ioﬂwﬁ parsimonious trees

(MPTs) (trees exc&d a computer memory used by AUP*) found fo this data set,
with 736% Er] a q Q immujg m ﬂll’gh@ E(L 1 symbol).
Consistency index (Cl) was 0.600 and homoplasy index (HI) was 0.400. Retention index
(Rl) was 0.832 and rescaled consistency index (RC) was 0.500. When a 94-positions
gap matrix was included to the analysis to increase informative characters, more than

202,700 maximally parsimonious trees (trees exceed a computer memory used by
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PAUP*) were obtained with a tree. length of 969 steps and higher tree-resolution.
Semistrict (Fig. 30) and 50% majority-rule (Fig. 31) consensus trees were made from all
of 202,700 MPTs. Both consensus trees were primarily similar to each othe in that all
Aeschynanthus species were devided into two major clades: Clade | and Clade II.
Bootstrap (BS) and jackknife (JK) supporting-values were calculated to confirm a

2

' adrawn to compare with results

—

reliability of each branch (Fig. 30 ethod analysis, a neighbour-joining
(NJ) tree with statistic supp
from maximum parsimony

Regarding to a tree (Fig. 30), almost all of
Aeschynanthus species whj oeeh d = RBGE accession number
S ‘\' ) 84) were paired or clustered

together as sister sequences. T ' i1 2 were A, javanicus 19971339 VS A.

aff. javanicus 2001045%andl also A. hildebre 3 T RBGE VS A. hildebrandii

> ]

AY047040 from GenBa : U ilﬂ py all methods used in this

study confirmed tﬁe divisioh Mesc/ganthuﬂto two m’aior clades. Both major clades

WEINENINE

had high bootstrdd and jackknife supporting-values: 89% BS and 88% JK for clade |,
| ¢ o v/
and 78‘&%37&\&?&56@& %m}ﬂ%m%l Ic-maa |ﬂeschynanthus
q
parviflorus 19671067 paired to A. aff. parviflorus 19672220 with 85% BS and 73% JK
high supporting-values. Aeschynanthus linaetus 19991622 which was newly added to
the tree was paired to A. lineatus 19970613 of the previous work with high supporting-

values (98% BS and 93% JK) before weakly joining with A. pachytrichus.
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Aeschynanthus hookeri was sistered to A. austroyunnanensis with low supporting-
values. This couple was then joined to the group of A. humilis, A. andersonii, A.
hildebrandii AY047040, A. gracilis 19802570 and 198219970, A. hildebrandii 19991628
with less than 50% supporting-values. The position of A. sp. nov. 20000512 on the

phylogenetic tree was unresolved because it formed a polytomic node with other

'M/}Qﬁ, the polytomic grouping of A.
1fﬁviﬁdiﬂ0rus 20000228, and the

species such as A. viridiforus 2

batakiorum, A. myrmeco, ‘

subclade of A. longicaulj ( ?L*v A. albidus. Interestingly, the
two newly-added A. i 32 e,“,}fxll 122 ‘ére not clustered with A.

Aeschynanthus hu _,.___--_ fi-with very high supporting-
Z_ Y
values (98% BS and 993 JK) B de ra@i/ with 69% BS and 64% JK.

However, A. hﬂﬁbﬂﬁﬁﬁﬁ%ﬁwgb’]ﬁﬁm not grouped with

these three taxa ‘in the semistrict gonsensus tree but equally co e to A. gracilis
ARSI NAINE R

In the major clade ll, Aeschynanthus burttii 20000562 was paired with A. sp.
00293 with 59% BS and 57% JK low supporting-values before joined to A. burttii
20000536 with very high BS and JK supporting-values (99% and 98%, respectively).

Likewise, the additional A. irigaensis 19991999 was sistered to A. irigaensis 19972532



115

with hundred-percentages BS and JK supporting values. The molecular phylogenetic
tree also showed several subgroupings of taxa in this clade. One interesting subgroup
lIA (88% BS and 81% JK) is the cluster of all taxa in the section Aeschynanthus and
some members of section Microtricium. This subgroup could be divided into two minor

groups. Aeschynanthus pavifolius 19881451 and 19671069, A. radicans 19622826 and

19672224, A. javanicus 1997133 , A. sp. 20000557A, A. tricolor x
parvifolius, A. chrysanthus, ‘ . 0 onm aff javanicus 20010484 were
first clustered together a
jackknife supporting-vall Aeschynanthus hybrid. A
tricolor X parvifolius, was p it ¥ -.Io\, ose to A. parvifolius, its paternal

AN

side. The other minor group e Il included with A. malulidii

Pyt
19980282 and 19980283, A. aff. Siphor . siphonanthus, A. arctocalyx, and A.
tricolor with very of-. bootstrap and jackkn ife-supporting-values (95% and 97%,

respectively). Apparentlyﬁjack 0

the major clade ﬁ Qa ﬁfﬁﬂw ﬂc?'q%w Erﬁ ﬂrﬁj-mono phylogenetic

T AEIR NN ...

on the ITS phylogenetic tree were in the major clade |. These clade | members were A.

onal @ssiﬁcation of many taxa in

flugens (both 20002032 and 19900384), A. macranthus, A. parviflorus 19671067 and A.
aff. parviflorus 19672220, A. lineatus (both 19970613 and 19991622), A. hosseusii, A.

humilis, A. andersonii, A. hildebrandii 19991628, A. acuminatus (both 19981469 and
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19981444 ), A. longicaulis (19872218 and 20001430), A. fecundus, A. speciosus and A.
garretti. The two other Thai Aeschynanthus, A. parvifolius (both 19881451 and
19671069) and A. radicans (19622826 and 19672224) were placed in the clade Il and
their positioning supported the previous study of Denduangboripant et al. (2001). Since

a majority of Aeschynanthus species in the clade | occur in mainland, Indochina

Thailand reasonably foll

AULINENINYINS
AMIAN TN NN INAE
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Fig. 28 One phylogram of 202,700 equally most parsimonious trees (736 steps in length} for 80
Aeschynanthus taxa and two outgroup Gesneriaceae taxa (Cytandra baileyi and Lysionotus forrestii) based
on parsimony analysis of the combined ITS1 and ITS2 sequence data without gap matrix [Cl =0.601, RI
=0.832, RC =0.500]. Taxon names in colour letters are Aeschynanthus samples used in this study. The

number along branches indicates the amount of character change (branch length).
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Fig. 29 A semistrict consensus tree of 202,700 most parsimonious trees (969 steps in length) for 80
Aeschynanthus taxa and two outgroup Gesneriaceae taxa (Cytandra baileyi and Lysionotus forresti) based
on parsimony analysis of the combined ITS1 and ITS2 sequence data without gap matrix. The upper numbers
are percentages of clade-congruity between MPTs. The lower numbers are "fast” stepwise-addition Bootstrap
and Jacknife supporting-values of 10,000 replicates. The arrows indicate branches that collapse when gap

matrix is excluded. Taxon names in colour letters are Aeschynanthus samples used in this study.
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consensus tree. Taxon names in colour letters are Aeschynanthus samples used in this study.
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bootstrap and jackknife supporting-values, respectively. Note that supporting-values less than 50% were not

shown in the tree. Taxon names in colour letters are Aeschynanthus samples used in this study.
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4.6.2 Analyses of the ITS data matrix of Aeschynanthus samples bought from Jatujak ‘

flee market

ITS regions of six additional Aeschynanthus specimens bought from Jatujak
market were sequenced and Blast-searched with the GenBank nucleotide database.

Aeschynanthus sp. JJ_001, A. sp. JJ_002, A. sp. JJ_003, and A. sp. JJ_004 except A.

to those of members of the genus

Aeschynanthus. Even A. sp™Ig=005Swhict shwuence—length polymorphism

:“\\\QI.\ S sequences in GenBank.

’\\“:«. those of A. radicans clone A
(AF34178, AF349259) an 0 _"' Wities. Ae 1\

{ﬁ ¥ i [ L
A with 99% identities. However, A&schyrnan: p. JJ_001 gave a unique sequence

A nanthus sp. JJ_003 and A. sp.
h ' similarity to A. radicans clone

which is different frofy E;::'::-:::'_-_-z:':"""“'-"~'"-~'-' --------- enBank. Aeschynanthus

sp. JJ_006 did not givﬂTS sequence ilar to Aesc)‘ﬁvanthus and its sequences

oo NN

Maximum parsimony analys€s using heugistic searchirig! strategy were
TaNTI R N1 VIE 1§ &
performe‘ﬂt:lgudy a molecular phylogenetic relationship between these four Jatujak
Aeschynanthus and other sequenced taxa. One hundred and eighty-nine characters of
the 571 bp ITS sequence data matrix were parsimony-informative and 112 characters

were phylogenetically uninformative as autapomorphy specifically for each taxon. There

were 203,700 most parsimonious trees (MPTs) found from this data set without using
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gapmatrix, with 743 steps in length gfor example, Fig. 33). Consistency index (Cl) was
0.602 and Homoplasy index (HI) was 0.395. Retention index (RI) was 0.822 and
rescaled consistency index (RC) was 0.494. A semistrict consensus tree (Fig. 34) was
made from all of 203,700 most parsimonious trees after analysed the data matrix without

gap matrix. Moreover, a neighbour joining (NJ) tree with bootstrap and jackknife (JK)

supporting-values (Fig. 35) was als: p / }hynanthus molecular phylogenies

either from maximum parsimen istane nﬁwed that the cultivars A. sp.

JJ_002, A. sp. JJ_003 ed with A. chrysanthus, A.

002, A. sp. JJ_003, 00 \

N
parvifolius, and A. radican . \\\ . For the unique pinkish
Aeschynanthus, A. sp. JJ .\\\ parately from other Jatujak

\
Aeschynanthus, located di among other members of the

section Aeschynanthus.

5

1l

ﬂUEI’J‘VlEWﬁWEﬂﬂ‘i
AW AINIUURIINIA Y
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Fig. 32 One phylogram of 203,700 equally most parsimonious trees (743 steps in length) for 77
Aeschynanthus taxa and two outgroup Gesneriaceae taxa (Cytandra baileyi and Lysionotus forrestiiy based
on parsimony analysis of the combined ITS1 and ITS2 sequence data without gap matrix [Cl =0.602, R!
=0.821, RC =0.494]. Taxon names in colour letters are Aeschynanthus samples bought from Jatujak market.

The number along branches indicates the amount of character changes (branch length).



Semistrict

100

124

e A, javanicus 19971339

. aff. javanicus 20010484
. obconicus

A sp JJ 002

. JJ003

" sp JJ_004

. SP. 20002051

. SP. 20000557A

. tricolour x parvifolius

69,60

100
81,79

100

chrysanthus
parvt olius
radi

ﬁ matldtﬁu 19980282
A. malulidii 19980283
A. aff. siphonanthus

55, <50

;m;mnk;;m;m

llllll

62
97,93

63 50

a

—= A. arctocalyx
‘ sq_; honanth

Us

A. tricolor

100 g A, SP. 001

f?)j’ J98 95

A. sp. 8025_123
100 grmmmenen A, VIRGCEUS

”";"' ' 100 A i

A ma nificus

. 'l{iﬂs 19972532
A mgaensu 19991999
argentii

fE

100

100 . Sp. 00293

Lrttii 20000562

UK g
57

fh

uritii 20000536

100 \
00, 101

100

1001763, 62

b Q'Q'"'ﬂ

"""“"‘Iz‘,’{;’s"

. nummu

ticus
 axchiamys

100

100 8.

“klkibkkk

. rosegflorus

i pachyamhus

100

iﬁ%ﬁ?mmms

& ries 20006332
OTuS 20021227
58, S M A. viridiflorus 20000228

_m: A. longlcaults

: :4‘. albidus

\ Sp.nov,20000512
"'_': A gl;: 00171

A. myrmewphdus

A. fecundus

104 CIOSUS
A. fruticosus

3 A arjakenszs

eudoiybndus
fulgenx
A. mimetes
A. macranthus
e A. hosseusii

100
83,8

99,98

99

parviflorus 19671069
D 4. 2 arviflorus 19672220

100

rsorm
bramlu AY047040

68, 66

82,81

94,98

A slk imensis
acilis

i 19991628

A meatus
—-—-;@4: :% el

A gide il
s A austroyunnanensis

A. ceylanicus
A. bracteatus

A. acuminatus

mo.-——igﬁrégps

L. forresm

Fig. 33 A semistrict consensus tree of 203,700 most parsimonious trees (743 steps in length) for 77 Aeschynanthus

taxa and two outgroup Gesneriaceae taxa (Cytandra baileyi and Lysionotus forrestii) based on parsimony analysis of

the combined ITS1 and ITS2 sequence data without gap matrix. The upper numbers are percentages of clade-

congruity between MPTs. The lower numbers are “fast” stepwise-addition Bootstrap and Jacknife supporting-values

of 10,000 replicates. Taxon names in colour letters are Aeschynanthus samples bought from Jatujak market.
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Fig. 34 A neighbour-joining tree of 77 Aeschynanthus taxa based on ITS sequence data without gap matrix
and using C. baileyi and L. forrestii as outgroups. The numbers along branches are 10,000-replicate
bootstrap and jackknife supporting-values, respectively. Note that supporting-vaiues less than 50% were not

shown in the tree. Taxon names in colour letters are Aeschynanthus samples bought from Jatujak market.
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4.6.3 Analyses of the ITS data matn')j( of Aeschynanthus collected in Chiangmai

The ITS sequences of seven of Aeschynanthus samples collected in San-ku and
Doi Pui, two nearby areas in Chiangmai province, were Blast-searched with Genbank
nucleotide database. All Aeschynanthus sp. CM_007, A. sp. CM_009, A. sp. CM_013,

A. sp. CM_022, A. sp. CM_030, A. sp. CM_034 had the ITS sequences which were

. 'w/ln fact, all of these ITS sequences

similar to members of the genug
sion number AY047040) with
100% identities. Phylogéne‘ I { 1'~‘ method to make a neighbour-
\ fter phylogenetic analysed
with other 21 Thai Aesch itaxe “ " sc ynanthus collected from

D and jackknife supporting-values
(94% and 86%, respectively). 2n Chiangmai Aeschynanthus were
also grouped with A. w_f— stfap and jackife supporting

»’:‘: r‘
values, but separated dismc ve 9@28 given from RBGE.

ﬂumwﬂmwmm
’QW’W&NﬂﬁﬂJ AN Y
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Fig. 35 A neighbour-joining tree of 30 Aeschynanthus taxa based on ITS sequence data without gap matrix and
using C. baifleyi and L. forrestii as outgroups. The numbers along branches are 10,000-replicate bootstrap and
iackknife supporting-values, respectively. Note that supporting-values less than 50% were not shown in the tree.

Taxon names in colour letters are Aeschynanthus samples collected in Chiangmai province.
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4.7 PCR RAPD experiments

From PCR-RAPD amplification of A. andersonii 19970465, A. humilis 19850473,
and A. hildebrandii 19991628 for solving synnonymous problem of these
Aeschynanthus, PCR RAPD products of these plants were checked with agarose gel

electrophoresis for presence or absenge ior bands which showed a reproducible

pattern among genotypes. Each"RA ts different alleles of a locus, do
—

kb while the products b€ JOfbp or ¢ faint or non-reproducible

bands. The RAPD prim 3QF Q01 amplified«5 ands from genomic DNA of A.

andersonii and A. humilis wit olgCulal g ,4»,... ximately 1.6 kb, 1.3 kb, 900 bp, 800

bp, and 700 bp. This : “only 3 ban debrandii DNA: 1.3 kb, 900 bp

(7 Y
and 700 bp. The othe y:;% . %«-.‘ from every samples

I
] E
with molecular size ca. 1.2 ,EE 800 bp and égo bp. Figure 37 shows an example of

o G HEL AN TNEINT
q Wqﬁﬂﬂ‘im URINYIRY



129

1.5 kb

0.5kb

M =1.5kb + 100 bp DN

_ . Al
1= A. andersonii + UBC 001 , “h BC. 9=A. hildebrandii + UBC 003
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4.8 Cytogenetic experiments

All chromosome numbers of six Aeschynanthus counted in this study are listed
in Table 9. After investigating the root tip cells in mitotic cell division of each plant under
light microscope, A. andersonii showed distinguishly separated cells which had best

dye absorption and showed dark reddi

‘Iour chromosomes (2n=28) (Fig. 38).
Aeschynanthus humilis gave a o ; n= 28 with less dye-absorbing,
light reddish colour chro . some number of the A.
hildebrandii was also found

separated distinguishly w. in | a t d e“, SOrptio ade their chromosome

number. The estimated &f ‘i’ ere 28, 30 and 32 (Fig.

41). In the case of A. rad/cans (Flg 42), the chromosome number was found to be 32

whie s root cenﬂ u&’}ﬂﬂ ﬂ%i 4 Earomdsbmds coutd absoro tre
TR T M T

was done %n Aeschynanthus sp. JJ_001 (Fig. 43 and 44). This plant gave a
chromosome number of 2n=32, and the root cells were separated distinguishly.
The chromosomes of all Aeschynanthus used in these experiments were very

small, less than 1.5 micron in size. Even under the highest magnification (100X) of the
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light microscope with blueish-colour hematoxylin staining method (for example, Fig. 44),
these chromosomes appeared to be as small as dots. Because of this difficulty, type of
each chromosome could not be indicated.

Table 9 A list of chromosome numbers of some Thai Aeschynanthus

Name chromosome number

unted in this study

Aeschynanth
Aeschynar

Aeschyne

ﬂUEl’J'VIEWﬁWEI’]ﬂ’i
’QW'WMT]TG’UNWI’JV]EI’]@EI
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Fig. 37 Root tip cells of A. andersonii in meﬁphase showi n estimated chr@ghosome number of

. ) ATINETAE
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Fo. 40 e ceﬂUﬂ’A N ENTHE A T

2n =28,2n =32 from the top to the bottom. &
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UEANENIN

Fig. 42 Root tip cell§|bf A. sp. JJ_001 in metaphase showing a
¢

™ QRN TUUNININY

N3

n estimated chromosome number of
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Fig. 43 Root tip cellq,bf A. sp. JJ_001 in metaphase (stamed with hematoxoxylm dye) showing an

RN MINAIINENaL
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