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Figure S1 Evaluation of Rhododendron ovatum genome by k-mer analysis and read-
depth. A. k-mer analysis. B. Read-depth before elimination of redundancy. C. Read-depth

after elimination of redundancy.



Figure S2 Genome-wide analysis of chromatin interactions in the R. ovatum genome
based on Hi-C data. The resolution is 500 Kb.
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Figure S3 Genome assemblies of R. ovatum (ov) and R. williamsianum (wi). From outer
to inner is the pseudochromosomes, gene density, transposon elements, tandem repeats and
collinear blocks of the two genomes.
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Figure S4 Types of gene duplication in the R. ovatum genome. Singleton means that the
gene is single-copy, which should not be the type of members of gene families. Tandem means
multiple members of one family occurring within the same intergenic region or in neighboring
intergenic regions. Dispersed means that the gene might arise from transposition, such as
'replicative transposition', 'non-replicative tranposition' or 'conservative tranpostion'. Proximal
means that the gene might arise from small-scale transposition or arise from tandem
duplication and insertion of some other genes. WGD or segmental means that the gene might
arise from Whole Genome Duplication or Segmental Duplication.
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Figure S5 Ks dot plot between R. ovatum and grape (V. vinifera).
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Figure S6 Ks dot plot between R. ovatum and kiwifruit (A. chinensis).
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Figure S7 Phylogenetic tree of ERF gene family. Branches are color-coded according to
species. The characters beside each clade represent the subfamily names. Asterisks (*)
indicate the genes that have undergone positive selection (Ka/Ks>1).
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Figure S8 Phylogenetic tree of MYB gene family. Branches are color-coded according to
species. Asterisks (*) indicate the genes that have undergone positive selection (Ka/Ks>1).
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Figure S9 Phylogenetic tree of ANACO001 clade of NAC gene family. The gene number of
the ANACO001 clade in R. ovatum was significantly expanded, which is much larger than that
of other species.
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Figure S10 Chromosome localization of NAC genes of R. ovatum. The genes in red
indicate members of ANACO001 clade, which show several tandem repeat clusters.
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Figure S11 Weighted gene co-expression network analysis (WGCNA) of the
transcriptomes. Modules of same color represent the genes that have similar expression

profiles.
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Figure S12 Expression profiles of HSP70s and TPSs in response to different

temperature treatments (25, 37 and 42°C).
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Figure S13 Phylogenetic analysis and heat-induced expression profiles of HSFs in R.
ovatum.
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Figure S14 Characteristics of tandem duplication in R. ovatum genome. A. Tandem
duplication ratio of R. ovatum compared with the other three Rhododendron species. B. The
top 20 Pfam domains contained in tandem-duplicated genes of R. ovatum.
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Figure S15 GO functional enrichment network of tandem-duplicated genes. All the

genes generated by tandem duplication were performed GO annotation and enrichment. The
relationships of GO terms were visualized using BiNGO in Cytoscape. Size of circles

indicates gene numbers included. Circles in yellow or orange color indicate the GO terms
that have significant enrichment match (adjusted p-value <0.05).
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Figure S16 Tandem duplication ratio of the stress responsive genes. The tandem
duplication ratio was calculated as: family genes generated by tandem duplication / total
genes of the family. The dotted line indicates the average tandem duplication ratio (20.21%)
of the whole genome of R. ovatum. The 15 of 20 gene families have higher tandem
duplication ratios than the average level of the whole genome.



log,,FPKM
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

¢ & ISR
& 0’} W@ 'bég,o‘éq %Q’Q

Figure S17 Expression profiles of CYP450s in different tissues. Three alternative splicing
transcripts of one CYP450 (Ro_40248) have highest transcriptional levels in floral tissues.



— 51 129006930.1.1

Ac 126731
& Ac 128981

R0 12178.1
‘Wl{‘m 026992
Rw 9466205.1

»

Ac 284981
Ac 312711

Ro 07757.1
"’LRW 9464406.1
Rd 011622.2

FatB

Ac 373981

Ac 311301

Rd 003686.2
R0 02183.1
§1049007260.2.1

$103g097390.2.1
Ac 017521

Ac 150001

Ac 188411

Ro 28441.1
Rd 020879.2

Rw 9467584.1

RO 04117.1
& |Ro 04105.1
Rw 9454322.1

R. ovatum
R. delavayi

R. williamsianum

A. chinensis
C. sinensis

S. lycopersicum

Tree scale: 0.1

Figure S18

§1059008570.1.1
Ac 373761
Ac 038601

Ro 25510.1

Rd 017602

Rw 9460868.1
$106g083380.2.1

Ac 307061

Rw 9463768.1

Rd 001351.1

Rw 9463753.1
R0 05317.1

R0 05310.1

Rd 001352.1

Rw 9463769.1
Ro 05307.1

Rd 001353

Rw 94637671

Rw 9463766.1

-

Phylogenetic tree of fatty acyl-ACP

asterisks indicate WGD events.

§1049007190.2.1
§1049007200.2.1

FatA

thioesterases coding genes. The



120

100
T 80
Q
£ I
]
c | ]
8 40 [ ] —
]
’ .
0 ) P L L )
R. ovatum R. simsii R. delavayi R. williamsianum A. chinensis C. sinensis S. lycopersicum
HTPS-g 6 7 6 2 5 8 5
BTPS-f 6 7 5 3 2 2 1
TPS-e 2 1 1 2 2 4 4
WTPS-c 6 2 3 2 3 1 3
BTPS-b 46 16 12 18 11 26 18
BTPS-a 45 32 22 16 9 31 21

Figure S19 Statistic of TPS gene subfamilies. R. ovatum has much more TPS genes than
other species. The RoTPS expansion mainly occurred in subfamily b.



Figure S20 Phylogenetic tree of TPSs in R. ovatum.
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Figure S21 Phylogeny of the TPS-a subfamily. A tomato TPS of TPS-g is chosen as the
outgroup. RoTPS-a has occurred duplications for most members, thereby significantly
expanded the subfamily.
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Figure S22 Phylogeny of the TPS-b subfamily. A tomato TPS of TPS-g is chosen as the
outgroup. The TPS-b subfamily of R. ovatum also has duplicated several times to generate
larger group.
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Figure S23 Phylogeny of the TPS-c subfamily. A tomato TPS of TPS-e is chosen as the
outgroup. Although TPS-c is a small subfamily, number of RoTPS-c is still at least two folds of
that in other species.
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Figure S24 Phylogeny of the TPS-e subfamily. A tomato TPS of TPS-f is chosen as the
outgroup. RoTPS-e has not expanded.
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Figure S25 Phylogeny of the TPS-f subfamily. A tomato TPS of TPS-e is chosen as the
outgroup. Rhododendron TPS-f has expanded compared to kiwi fruit, tea and tomato, but
RoTPS-f has not significant expansion than the other three rhododendrons.
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Figure S26 Phylogeny of the TPS-g subfamily. A tomato TPS of TPS-e is chosen as the
outgroup. RoTPS-g has not expanded.
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Figure S27 Chromosome localization of RoTPS genes. TPSs are distributed on 10 of
13 chromosomes of R. ovatum, with most tandem density on chr6 and chr7.
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Figure S28 Expression profiles of TPS genes of R. ovatum. The TPS genes that have high
expression levels are mainly distributed on chr7.



A Ro_38431.2 MSLHLFFVPIRSIPLTLGLPPHLTRKPVHSNTHTRLYCLQSSKLVDQODSQQTSQRRCANY 60

Ro_38431.1 MSLHLFFVPIRSIPLTLGLPPHLTRKPVHSNTHTRLYCLQSSKLVDQDSQQTSQRRCANY 60
Ro_38431.3 MSLHLFFVPIRSIPLTLGLPPHLTRKPVHSNTHTRLYCLQSSKLVDQDSQQTSQRRCANY 60
B T L T e
Ro_38431.2 QPTAWNSDF IKSLKNHNVTYIHTCMY - ========= VHGCSSQDDWILVKDEIQKQRAEK 110
Ro_38431.1 QPTAWNSDF IKSLKNHNVLRFELQTSQILELTPSDVQSGKLFSLFYRCLIDEIQKQRAEK 120
Ro_38431.3 QPTAWNSDF IKSLKNHNV DEIQKQRAEK 88
Khkkkkkkkkkkhkkkkh* Khkkkkkhkkk
Ro_38431.2 LKEDVRAMIGDTYANSLTILELIDDIQRLGLSYHFDKDIKRALEKIILSMNGNNVMNDQK 170
Ro_38431.1 LKEDVRAMIGDTYANSLTILELIDDIQRLGLSYHFDKDIKRALEKIILSMNGNNVMNDQK 180
Ro_38431.3 LKEDVRAMIGDTYANSLTILELIDDIQRLGLSYHFDKDIKRALEKIILSMNGNNVMNDQK 148
B L T T
Ro_38431.2 IGVHAIALCFRLCRQHGYEVSQDVFKRFKDENGNFMESLSKDTKGLLSLYEASYFSFDGE 230
Ro_38431.1 IGVHAIALCFRLCRQHGYEVSQDVFKRFKDENGNFMESLSKDTKGLLSLYEASYFSFDGE 240
Ro_38431.3 IGVHAIALCFRLCRQHGYEVSQDVFKRFKDENGNFMESLSKDTKGLLSLYEASYFSFDGE 208
L T
Ro_38431.2 QLMEEAKVF TAKHLKGKLANKDLVEQINHALEMPLQHRMLRLEARWYIEAYGKRKDANYL 290
Ro_38431.1 QLMEEAKVF TAKHLKGKLANKDLVEQINHALEMPLQHRMLRLEARWYIEAYGKRKDANYL 300
Ro_38431.3 QLMEEAKVF TAKHLKGKLANKDLVEQINHALEMPLQHRMLRLEARWYIEAYGKRKDANYL 268
% d d de d d de g g g e ke ok ok ok ok ok ok e ok e e ok e e ok ok ok ok ok ok ok ok ok ok ok e ok e o ok ok ok ok ok ok ok ke ke ke e e ke e e ke ke ok ke ok
Ro_38431.2 LLEMAMLEFNMVQSMLQGELKDMSRWWEDIDLGKRLSFTRDRLMECYFWNVGLIFEPKFS 350
Ro_38431.1 LLEMAMLEFNMVQSMLQGELKDMSRWWEDIDLGKRLSFTRDRLMECYFWNVGLIFEPKFS 360
Ro_38431.3 LLEMAMLEFNMVQSMLQGELKDMSRWWEDIDLGKRLSFTRDRLMECYFWNVGLIFEPKFS 328
e e sk 3k ok ok ek ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o ok ok ok ok ok ok ke ok ok ke ke ok ok ok ok ok ok ok e ke ok ke ke ok ke ok ke ke ok
Ro_38431.2 DCRKSLTKLTVFITTIDDVYDVYGSLDELELFTAATHRWDIEAVETLPDYMKLCFLALYN 410
Ro_38431.1 DCRKSLTKLTVFITTIDDVYDVYGSLDELELFTAATHRWDIEAVETLPDYMKLCFLALYN 420
Ro_38431.3 DCRKSLTKLTVFITTIDDVYDVYGSLDELELFTAATHRWDIEAVETLPDYMKLCFLALYN 388
Y
Ro_38431.2 TTNEMAYDILKRKGVNIIPHLKRAWADICKTFLMEAKWCSNRETPTFKAYLDNALISVSG 470
Ro_38431.1 TTNEMAYDILKRKGVNIIPHLKRAWADICKTFLMEAKWCSNRETPTFKAYLDNALISVSG 480
Ro_38431.3 TTNEMAYDILKRKGVNIIPHLKRAWADICKTFLMEAKWCSNRETPTFKAYLDNALISVSG 448
Fhkhkhkhhkhkhkhkhkhkh kb kbbb hhhhhhhdkdkhhhkkhh ko khkhkhkhkhhhkhk
Ro_38431.2 VLILVHVYFLLTETITQDALECLEKKYHPLVECSSLIFRFSNDLATSKAELERGESANSI 530
Ro_38431.1 VLILVHVYFLLTETITQDALECLEKKYHPLVECSSLIFRFSNDLATSKAELERGESANSI 540
Ro_38431.3 VLILVHVYFLLTETITQDALECLEKKYHPLVECSSLIFRFSNDLATSKAELERGESANSI 508
B T T
Ro_38431.2 LCYMHETGVSEQEARKHISSFIEEMWKKMNKERVAADSPFEKPFIETAFNLARIAQCTYQ 590
Ro_38431.1 LCYMHETGVSEQEARKHISSFIEEMWKKMNKERVAADSPFEKPFIETAFNLARIAQCTYQ 600
Ro_38431.3 LCYMHETGVSEQEARKHISSFIEEMWKKMNKERVAADSPFEKPFIETAFNLARIAQCTYQ 568
% Je de % g e g v ok g gk ke ok vk gk ok ok ke vk e ok ok ke gk ok e ok e ok ok e gk ok ke ok ok e ok e ok ok ok ok ok e ok ok ok ok ok ok ok ok ok ok ok ok e ok
Ro_38431.2 YGDGHGAPDNKAKNRVLSVIIEPITLVQRLQHRSNLLATVS 631
Ro_38431.1 YGDGHGAPDNKAKNRVLSVIIEPITLVQRLQHRSNLLATVS 641
Ro_38431.3 YGDGHGAPDNKAKNRVLSVIIEPITLVQRLQHRSNLLATVS 609
R T
8 |
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Figure S29 Structure features of the three alternative splicing transcripts of Ro_38431.
A. Amino sequence alignment. B. gene structure.



Plastid transit peptide

Ro_38431.3 1 MSLHLFFVPIRSIPLTLGLPPHLTRKPVHSNTHTRLYCLOSSKLVDQDSQ 50
ST T
Ro_42833. 1 1 MICLQSSKMADQDSE 15
Ro_38431.3 51 QTSQRRCANYQPTAWNSDFIKSLEKNHNVDEIQKQRAEKLKEDVRAMIGDT 100
N e A e
Ro_42833. 1 16 QTFQRRCANYQPTAWNSDFIKSLKNHNVDEIQKQMAEKLEGEVESM—T 62
Ro_38431.3 101 YANSLTILELIDDIQRLGLSYHFDKDIKRALEKITLSMNGNNVMNDQKIG 150
R R R N e e A P e I P
Ro_42833. 1 63 DANSLTILELIDDIQRLGLSYHFEKDITRALDRMFLCVNGINLWTQQKST 112
Ro_38431.3 151 VHATALCFRLCRQHGYEVSQDVFKRFKDENGNFMESLSKDTEGLLSLYEA 200
CPEEEEETEPEEE PR FEERTERE F0= P TEETELT
Ro_42833. 1 113 VHATALCFKLCRQHGYEVSQDVFRRFKDENGNFIESISKDIKGLLSLYEA 162
Ro_38431.3 201 SYFSFDGEQLMEEAKVFTAKHLKGKLANKDLVEQINHALEMPLQHEMLRL 250
P TE TR PP T FEEPEEE T EE T
Ro_42833. 1 163 SYFSFEGEKIMEEAKAFTTKHLEGKIANEDLVEQINHALENPLQHRMLEL 212
Ro_38431.3 251 EARWYIEAYGKRKDANYLLLEMAMLEFMMVQSMLQGELKIMSRAWEDIDL 300
LECEEPEEECTEE PR PR PP PR TR
Ro_42833. 1 213 EARWYIEAYGKRKDANYLLLEMAKLEFNMVQSMLQGELKIMSRAWEDIGL 262
Ro_38431.3 301 GKRLSFTRDRLMECYFWNVGLIFEPKFSDCRKSLTKLTVFITTIDDVYDV 350
LLEEL CEECTEEETEEE P PP et T
Ro_42833. 1 263 GKRLSFIRDRLMECYFWNVGLIFEPKFSDCRKSLTKLAALVITIDDVYDV 312
Ro_38431.3 351 YGSLDELELFTAATHRWDIEAVETLPDYMKLCFLALYNTTNEMAYDILKR 400
CLCEEEEELCTE CEEE PR T e e e
Ro_42833. 1 313 YGSLDELELFTAAVHRWDIEAVETLPDYMKLCFLALYNTTNEMAYDILKR 362
Ro_38431.3 401 KGVNIIPHLKRAWADICKTFLMEAKWCSNRETPTFKAYLDNALISVSGVL 450
e e
Ro_42833. 1 363 KGVNIIPHLKRAWADLCKTFLKEAKWCSNRETPTFKAYLDNALVSISGVL 412
Ro_38431.3 451 TLVHVYFLLTETITQDALECLEKKYHPLVECSSLIFRFSNDLATSKAELE 500
L EEPEEETEL = CEPPEEECEEE TR P PP e |
Ro_42833. 1 413 ISVYVYFLLTETITKEALECLEKKYHPLVECSSLIFRFSNDLATSKAESE 462
Ro_38431.3 501 RGESANSILCYMHETGVSEQEARKHISSFIEEMWKKMNKERVAADSPFEK 550
L TEEECTEE TR P PR T
Ro_42833. 1 463 RGEFANSILCYMHETGVSEQEARKHISSLIEEAWKKMNEERVVADSPFEK 512
Ro_38431.3 551 PFIETAFNLARIAQCTYQYGDGHGAPDNKAKNRVLSVIIEPITLVQRLQH 600
LLCEECPEEEPEE L PPEEEPEEE e
Ro_42833. 1 513 PFIETAFNLARTAQCTYQSGDGHGAPDNKAKNRVLSVIIEPITLA—CAK 560
Ro_38431.3 601 RSNLLATVS 609
T
Ro_42833. 1 561 TSHMLASVS 569

Figure S30 Amino sequence alignment of Ro_38431.3 and Ro_43236.1. As an example,
shows the location of plastid transit peptide.
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Ro_43222.1
Ro_43218.1 | F-DoX/LRR-repeat protein
Ro_43235.1
Ro_43220.1
60S ribosomal protein L8-1
Ro_43233.1
Ro_42517.1

I Ro_42523.1
Dammarenediol-Il synthase

I Ro_42542.1
II Ro_39190.1

I Ro 42510.1 | Amino acid transporter AVT1I

I Ro_39128.1 | FAR1-RELATED SEQUENCE

Ro_39125.1 | Cytochrome P450

Figure S31 Expression profiles of adjacent genes of TPS clusters on chromosome 7.
The gray blocks indicate no expression was detected.



