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Background and Objectives: Rosa chinensis is an everflowering diploid
plant originated from China. The diploid level of the cell in these plant
facilities its breeding program. The objectives of the present work were to
analyse the phylogenetic relationship, promoter analysis, prediction
of protein interaction and structure. Moreover RNA seq analysis of 7
R. chinensis VDAC genes has also been conducted.

Material and Methods: VDAC homologues were detected from
https://lipm-browsers.toulouse.inra.fr/pub/RchiOBHmM-V2/ via BLAST
search program. Two pair of primers was design to isolate RcVDAC1 and 2
from R. chinensis cDNA. The PCR amplified segments inserted into
PENTER vector and cloned in E-Coli cell and subsequently sequenced.
1500 pb of upstream of seven RcVDAC genes were isolated from
lipm-browsers for analyzing by PlantCare software. Phylogenetic tree was
laied out by OMEGA 7.0 and all the inputs collected from NCBI and Tair
websites. RCVDACs protein interaction predicted via STRING website.
RcVDACs proteins structure prediction laied out via Pymole software
and R. chinensis transcriptome analysed through RNAseq data by
Mev. software.

Results: Isolation and sequencing results of RcVDACL1-2 indicated that
their sequence is as exact as Rosa data bank information. The separation of
the RcVDACs in different cluster by phylogenetic tree suggests the
formation of highly divergent paralogues in RcVDACSs. Research results
gained by PlantCare showed different light, PGR and stress responsive
cis-regulatory element in different RcCVDACs promoter region. The
presence of high amount of transcription factor binding site related to
MYB and MYC TF as well as having regions responsive to phytohormones
such as jasmonic acid, abscisic acids, auxin, gibberellic acid and also
drought and cold stress likely suggesting the regulatory role of RcVAC
genes under abiotic stress. In fact the results gained by RNAseq data
confirmed the regulatory role that RcVDAC2 and 5 may play during biotic
and abiotic stress condition.

Conclusion: Generally, the analysis of transcriptome by RNAseq,
promoter analysis, prediction of 7 of RcVDAC proteins, and their
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interacting protein and phylogenetic study shed light on the presence of
different RcVDAC orthologes and indicates this difference on protein
structure; govern their different biological function in different
developmental stage and different stress condition.
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Fig. 2. Representing transcriptional binding sites (TFBS) in R. chinensis VDAC promoter.

Their function is presented in Table2. Spots with the same color have similar function.
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Table 2. Cis-element prediction on 1500 bp of AtVDAC and RcVDAC promoter regions.

o B B RvVDAC
N SFr S5 AtVDAC4* o
Site name Sequence 2 3 4 5 6 7 Function
OSsn b Jlal eb
AT ieh ATAGAAATCAA 1 0 0 0 0 1 1 9 ATeleasje
Binding site related to
AT binding protein
S e 3106l G
TATA-BOX TATA 27 43 25 45 31 13 14 7 e
Core promoter element
4>l de.a.c ole
o eSS 5 5llel
CAAT-box CAAAT 32 23 39 41 30 48 22 24 . .
Common cis-acting
element in promoter and
enhancer regions
g Ll a>b
Box Il atCATTTTCACt 0 00 0 0 1 0 0 Gan 4 Jatl b

Protein binding site
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Figure generated by STRING v10.

s 4 ATP g o 5 5 0555 i o
ol Sy e o3 S ol w5 LBl il
sobal S sy oSy
s, K CBLL .o CBL1 L VDACL

3505

g SG Ol e 4 4 ol Calcineurin B-like
3o Ay b Slesely Aulp s S
) e e s A 5o o &
05 B R celly olanl (iSes

\Yo

Sphip O 53 Sl s g adsn ) el
whd bl Solohley sbwote S
Ol 55 LU o 5668 Olge a |, ATSG13430
) Gl S e (Bme K03 (e O L Olajen
GSap S Sl b 5 SET 0L Oleen Ol
L Sk e S 2 C s S L VDAC
Do P e adl s (s S ke sl 3 S

G S iSan  cpl Ay e Sl a4l el



VF+Y) &) b)l.o.n.:} Ja 2,93 ‘uﬁlﬁf .A.&J,; ‘_glhu,u.h9f A g

Q\b)e-}p E) ol BE VDAC Q:.ﬁj_gj._! )L‘b-l.w Ls
oy bl S g 3l o3l cals s
e sl sl s SISl bapss
(‘f JQQ) Mbdﬁ ;‘U,.‘J RCVDAC]. J" 4..s ol
VDAC layss s bl calas R
3l s 035 sels RCVDAC2 5ls Sils gm0 s
s 4 Cad = B glle o e B
el (F IS8) el wslas VDAC glay 5,
DA s n JUS S e 50 iets g cal el
oS Wik e LS W om0 5 cd w8
5 olse Jlaml 5s S fele G Olge 4 YL Jlaz
2330l B (G, gie s 5 0900 4 b sl
2> S sy Olge 0 OF 51 AS S S
O3y yauls L(04) 343 e ol SOl S S s
@-ﬁj Sl 0l u,:v)(; d},sb BEISL J:.‘Sjﬁ g)"\
Sl als S a4 a4l 5 e gole O
JS2) syls Lol el sl VY 550 5 gl
Lessonl &k 5l s n ol Sl 4 a8 L0
Ol s il adls 3 wel Al SasCii>
sl loss sl e 511> RCVDACT &S das s
L oosged Joo Olusely Ay Olspe & B[VCEPTIPLY
S ekas iiSas ; laSs 4 Jlasl s
ejbjaﬁéabdw‘aﬁu&iﬂ.wl
)Jﬁwwiwiﬁgkﬁﬁ sl
el G §dge pl S (1) el by oS
J‘)LAL;“ J.':'oJute.v.::: b RCVDAC? +3) Qj),:.g

\Yr

03 035 553 5l 2N St s 45 S
w\ft.u&;w‘ GMMLGJWMUTCAQJVDAC
53 VDAC 0 i adlls Cosal g3o5
SPES ) 3 b 3 ) S sl
L CBL1 . &K byl sa a8
Wl s SRS 5 (Y0) LS slap sl
‘v“/\‘“";. s (V) Goss (Y8) Gl b i
4 VDAC (5 (b s s ssba (plnbl
g el e el S3L,s b Ul anl b s e
2!l VDAC 55, L osdas uSen » 0o
Ossn hle by oS
ADP I 05,0l Jlisl oSS absa clis
el s s e oSy bl W5 ATP XI5
MPPBETA s,
4 ..l (processing peptidase subunit beta

Caew 92

mitochondrial-)

SodS s Sy boasl s Sy
o sl 8y plcwd (Cage slaslany)
ol ar & TOM20 55,0 ol M16 slajlizy
(Sl 53 TOMA40

@ Ja)Fem 5 ok ale SL,AS e gla B

Jst bt
0> 5 el el ple sl 8 (6HAS s 090

Sl A LS g (o) slay gy LSS5
‘5"“&‘.3‘9); daw Cdmdaw sl SR
B I S N AT Jf ;> VDAC
Y J§ »» VDAC S Sy Slan
O, ol boaly s 1y kel Sledb
5 oSl W Olass S e KT oL ,uS s
ot ol e edd L s slagns s )
(YA ies by Oldn ol a5 g 5 cpl 4S5 UG
YA bl &S S ol come (g 4w Sl
S sboles (YA) ol ol 2T tizes b azd



Ol ySed g 4l (3l 0o S [ S0 Ol (o) 9 el (93 03 S & 3o

ReVDC1

L@, <

RevDC2

u
RcVDC4

b 0San S 25 G613 15 5 el ol 18 e 55 J8 53 VDAC Glagss p Sl gt —F S
.AS¢J&§IIJMJ|CJ§J}A Sl ol Coon glias g YU 51 g sled o o glial Lduas e OIS

Fig. 4. Prediction of RcVDAC protein structure. Blue area represents amino head and red section represents
carboxylic tail of the proteins. Left pictures showing protein structure from above while right structure
representing proteins from the side.
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Fig. 5. A: Representative of small part of 12 amino acid included to the amino head of RcVDACT.
B: A section of “QMSII” added to the carboxyl tail of ReVDAC6.
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Fig. 6. Heatmap generates based on RNAseq data gained from different organ of R. chinensis under biotic and
abiotic stress. RAC : White young roots; FTN: Young leaves and stems; FTB : Leaves infected with Botrytis
cinerea LR18; FTS: Leaves from water stressed plants; NDB: Dormant axillary buds (vegetative meristem);
DBO: Active axillary buds (vegetative meristem); IFL: Floral bud at floral meristem transition; IMO: Floral
meristem and early floral organs (sepal, petal, stamens and carpels) development; BFL: closed flower; DET:

Stamens at microsporogenesis and microgametogenesis stages; OFT: open flower; SEN: senescent flower;
CYN: rose hip from pollination up to early pigmentation.
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