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1 CPTH-F 5-TTGCGTACGTTTTGTGGGTA-3' XM021828940.1 H. brasiliensis
CPTH-R 5-ACAGCATGCACGATCTCATC-3' XM021828940.1
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Query ATGOGAGTGAATCCAATCAT TAC TG LAGATACT TCAC TGAAACAAGCACAAGACATAAGA B
TR ety pepenr pnererernern nl Il 1111
sbijct ATGCAAGTGAATCCAATCAT TAC TACAGATAGT TCAC TGAMAC TAG TGGAMG AMGAMAGA B
Query &1 TCAAATGHCATGE TAGHCAAAT TCC TAGGAGEC T TAAACTCCACCATAAGAAAACTCATA 128
. tererorn 0 0 tnenr_pap prppnpnenerpr e prera prrprppnpnd
sbjct &1 TCAAATGGTAGGATCGECAATTTC T TAGGAGEC T TAAACGCOACC T TAAGAAAACTCGTG 128
Query 121 T TG TGCAATCGCCGE TOGCCCGAT TCCCGAACACATCGCCTTCATCCTOCGATGGAAAC 188
. 1L 11l 11_11 trnrner tp e o rnpnprppennrnperaprrrppnpngnl
sbjct 121 T TG TGTCAT TGC T TC TOGCCC TATCCCAGAACACATCGCCTTCATCCTOCGATGGAAAC 188
Query 181 CECAGET TOGEAT GLAALCACAMGT TC T CCGEALGE TG HE GGGTTTCTA 248
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. L prnrarnrnnl ||||||||||||| LELEny Br bn rpnprenr pparn nnl
Sbijct 241 GLCACTCATGTOGGTCC TCAAATACTGCTACGAGATOGGAG TCAAGTACGTCACCATCTAC I
Query 281 GCGTTCAGCC TCGACAACT TCAATCGACGECC TGATGAAGTCCAATATGTCATGSACCTG 358
. e prnrnrnprpnnet ||||||||||||||||||||||||||||| |||||||| 11
sbijct 2@1 GCCTTCAGCC TOGACAATT TOGAC GO TG TG AMG TCCAAT A CATGGATTTG 38
Query 351 ATGCAGG GATCGAAGEE TTCC TGA THRLAGGALAAGATCGAAGEHE TTCC TGAAGGASG 428
. 11111 ||||||||||||||||| 111l 1 | 11 1 1 11 | 1
sbjct 261 ATGLAAGACAAGATCGAAGGC TTTCTGA - - —A- - - - —GA- - -B-G--TT-- - -A-GTA- 48
Query 421 CTTAGCATCATAMATASG GGLGTTAGEGTTTTGTTTATTGGTGATCTTGATAGGC TA 488
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Query 481 TATGAGLCC TGTEAGGE T TEC TGO Gl A A GG CTCTACC Sas
Terermen nr i ||||||| 11 ||||| ||||||||||| |||||||| I el
sbjct asa TATGAGECCG TAAGGA T THE TGO ToAGAAGGCCA T GEANMGCCACCGCT ATTCAACC 513
Query 5S4l ACGTATCTTCTTGTATGT GO TACACTTCT TCACACGAGAT CCCACGTGOEET TTAT =Y=15]
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sbjct 514 ACGTATCTCCTOGT TGCTTACACT TCT TCCCATGAMAATCOCACGTGLCATOCAC 573
Query S81L GTGTG G G s — — — A TACGT rEAATGEGA- - B52
. e e v rnenenrt et 11 Tinrninl |||||||| 11
sbjct S7a TGTG O LA T GG AN TAGLATACGE CoOGAAAC B33
Query S853% - -TT---- ST - —AT - ~GT - AT TATG -G - 693
. 11 ||||| 111 11 L rrr 1reni | | |||||| 111
sbjct 634 GGGTTTTTCAATGGRAAATGGEATATACCAACGTGAATCATGGAAG TCAGHEGE TGATCAAL 693
Query 694 GIGATGGATGT TGAGAAGCATATGT LT GGATATTCTGGTG 753
. TEr _1nrnl |||| ||||||||||| ||||||||||| |||||||| TELEIn n il
sbijct 694 GIGGToGATCTTGATAAGCATATGT COGGATCCTGATATTTTAGTA 753
Query 754 2 AGGAGTTCAGGGGAGACGOGEC TGAGTAATTTTC TGL TGTOGGLAGACCACAAACTGETTG  B13
. PORL L0 np rneni LILLrer rr repnpneappneet treee prapn nrl
Sbjct  FS4  CGGAGE TOOGGOGAGA CAAGEE TGAGCAACTT TGCTGTOGLAAAMCCACCAACTGTTTG 813
Query 514 TTGT TCCCCCAAAGCCT TG TGO GG AGATGEGET TE TG GLGATC  BPS
. Lerprornrnr vrerel |||||||||||||||||||||||||||||||||||||| HI
sbjct Bs1a TTGT T COAAAGCTTTGTGGOCGEAGATGHGET TE T GGL LATC  BPS
Query B74 TTGGAGT TTCAGAACAACTATAAL TACT THGAGAAGAAGAAGAAGCAGGHLAT A D2
. Lerprorarnreren e e perppnpnpnprerprnrnrnrrpnnetl
sbjct B7a TTGGAGT TTCAGAACAAT TATAAT TACT TGGAGAAGAAGAAGAAGLAGHLAT A8 D2

(query) Chondrilla juncea oLS 31 CPT1 (45 gowigsdS'ei g7 (o230 500 amus - JSCi
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5T 5,5 ol Jgs Lo 51 iz oglis a5 el
oled b CPTL 5 a5 el ool i b Jlgi 5L

100} L= XM_022127064.2:277-1084 PREDICTED: Helianthus annuus dehydrodolichyl diphosphate synthase 6

wn
=)

7

9

m-QE XM_022127068.2:231-1038 PREDICTED: Helianthus annuus dehydrodolichyl diphosphate synthase 6

MFG88936.1:41-866 Parthenium argentatum cis-prenyliransferase 2
— XM_043775763.1:354-1099 PREDICTED: Erigeron canadensis dehydrodolichyl diphosphate synthase CPT3-like
1o | ==——0Y882774.1:13166844-13167651 Logfia minima genormne assembly chromosome: 12
0Y970827.1:48718146-48718931 Calendula officinalis genome assembly chromosome: 8
XM_025107968.1:197-1031 PREDICTED: Cynara cardunculus var. scolymus dehydrodolichyl diphosphate synthase 6-like
EE XM_023914615.3:283-1098 PREDICTED: Lactuca sativa dehydrodolichyl diphosphate synthase 6
100 k= KU496879.1:5-825 Taraxacum kok-saghyz cis-prenyl transferase 2 (CPT2)
MF688934.1:6-911 Parthenium argentatum cis-prenyltransferase 3
100 p= XM_025132130.1:120-1009 PREDICTED: Cynara cardunculus var. scolymus dehydrodolichyl diphosphate synthase 6-like
XM_025132135.1:121-939 PREDICTED: Cynara cardunculus var. scolymus dehydrodolichyl diphosphate synthase 6-like
@ Chondrilla juncea cis-polyprenylcistransferase (cpt)
JQ991925.1:1-927 Taraxacum brevicorniculatum cis-prenyltransferase CPT1
JQ991926.1:1-927 Taraxacum brevicorniculatum cis-prenyttransferase CPT2
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Abstract

Natural rubber is a vital material for the industry, which is usually obtained from the rubber tree (Hevea
brasiliensis). Considering that it is not possible to grow this tree in many areas, it seems necessary to find an
alternative source for this valuable material. In this study, the presence of natural rubber in the Ghandaroun plant
with the scientific name Chondrilla juncea was investigated from a molecular and biochemical point of view. The
results showed that a significant amount of natural rubber can be extracted from the roots of this plant in the
autumn season by using the enzyme method. Also, in the present study, the key gene of cis-prenyl transferase
(CPT) involved in the biosynthesis of natural rubber was identified and sequenced using different primers on the
genomic DNA of this plant. After assembling the sequences obtained, the complete sequence of this gene was
obtained. Comparing the nucleotide and protein sequences of this gene showed a great similarity to the CPT gene
in other plants of this family and even the rubber tree. This article represents the first report of natural rubber
production in Ghandaroun plant. Further investigations and breeding programs, it may position this plant as a novel
commercial source for natural rubber production.
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