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Tém tit: Cis-prenyltranferase (CPT) la enzyme xuc tic phan tng tring ngung lién tiép cac don vi
isopentenyl diphosphate (IPP) 1én cic chit nhan allylic diphosphate dé tong hop cac cis-
prenyldiphosphate v6i chiéu dai chudi khac nhau, tir neryl diphosphate dén cao su thién nhién.
Ngoai hai trinh tu HRT1 (Hevea rubber transferase 1) va HRT2 (Hevea rubber transferase 1) ma
hoéa cho cac cis-prenyltranferase tham gia trong qué trinh téng hop cao su thién nhién da duoc
phén ldp va nghién ctru, cac gene ma hoéa cac CPT con lai trong ho enzyme cis-prenyltranferase
van chua duge khao sat chire nang. Két qua tra ctru ban diu trén co sé dit liéu hé phién mé coa cay
cao su Hevea brasiliensis béng phin mém TBLASTX vdi trinh ty truy vAn HRT2 cho ra 6 “hit”
trinh ty. Trong sb nay c6 mot “hit” chira trinh ty ma hoa protein twong dong 75% véi HRT2 va
duoc dat tén la HbCPT4. Gene HbCPT4 dugc du doan c6 3 exon va 2 intron. Trinh tu ma hoa
(CDS) HbCPT4 dugc phan lap thanh cong tir mau cDNA ctia mu cao su Hevea brasiliensis RRIV
209, dugc giai trinh ty va so sanh véi trinh ty dy doan in silico. Trinh ty CDS HbCPT4 phan lap tr
thuyc nghiém va trinh ty CDS HbCPT4 dugc dy doan in silico khac nhau 7 nucleotide, tuy nhién
hai trinh tu polypeptide dugc suy ra tir hai trinh tw CDS nay thi hoan toan gidng nhau. Protein
HbCPT4 dugce dy doan cd 296 amino acid, co trong lugng phan tir khoang 34 kDa, pl khoang 8,19
va chira 5 viing bao ton (viing I-V) lién quan dén hoat tinh xtc tac va kha ning lién két co chat ciia
cac enzyme ho cis-prenyltransferase (CPT).

Tuwr khoa: Cis-prenyltransferase, isoprenoid, Hevea brasiliensis, mu cao su.

1. Mé dau

Isoprenoid (terpenoid) tir thyc vét 1a nhém
hop chét tu nhién da dang vé mat cAu trac va co
nhidu tmg dung trong doi séng hang ngay cua
con ngudi ¢ cac linh vuc khac nhau nhu dugc
pham, thyc pham, my pham va gan diy chung
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duoc khai thac dé san xuét nhién liéu sinh hoc
[1]. O thuc vat, isoprenoid dugc téng hop tir
isopentenyl diphosphate (IPP) va dimethylallyl
diphosphate (DMAPP) thong qua con duong
methylerythritol 4-phosphate (MEP) dién ra &
lap thé hodc con duong mevalonate (MEV) dién
ra & t& bao chat [2].

Cis-prenyltransferase (CPT) la mot trong
cac enzyme quan trong tham gia vao con duong
sinh tong hop isoprenoid. Cis-prenyltransferase
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xuc tac phan ung tring ngung lién tiép cac IPP
1én cac chit nhan “allylic diphosphate” dé tao ra
san phim 1a cac cis-prenyldiphosphate chudi
ngin nhu neryl diphosphate (NPP), (ZZ)-
farnesyl diphosphate ((Z,Z)-FPP), nerylneryl
diphosphate ~ (NNPP), hoac cac  cis-
polyisoprenoid chudi dai nhu dolichol,
polyprenol hay cao su thién nhién. Vai tro cla
cac CPT trong vi khuén, nAm men va dong vat
c6 vi da dugc nghién ctru kha k¥, tuy nhién,
nhitng hiéu biét vé CPT ¢ thuc vat van con han
ché [2].

Cay Cao su (Hevea brasiliensis) 1a cay than
g6 thudc ho Euphorbiaceae [3], c6 ning suit
mu cao va cho cao su thién nhién véi cac dac
tinh vuot troi. Cao su ty nhién la mot cis-
polyisoprenoid dugc tong hop tir cac don vi
isoprene (C5) dudi su xlUc tac cua cis-
prenyltransferase (CPT) hay con goi la rubber
transferase. Hién nay, chi c6 hai gene HRTI
(Hevea rubber transferase 1) va HRT2 (Hevea
rubber transferase 2) ma hda cho cis-
prenyltransferase lién quan dén qué trinh sinh
tong hop cao su thién nhién di dwoc phan lap
va nghién ctru [4]. Gan ddy, bd gene va hé
phién ma cta cay Cao su (Hevea brasiliensis)
dd dugc giai trinh tu va cac nha nghién ctu
dang dan hoan thién co sé dir liéu bd gene ctua
loai nay [3, 5, 6]. biéu nay md ra co hoi du
doan va nghién ctu chitc nang cac gene ma hoa
cho céc protein quy dinh cac tinh trang quan
trong ¢ loai thuc vat nay, lam co s& dé xay
dung cac phuong phap chon tao gidng cay cao
su mdt cach hiéu qua. Trong nghién clru nay,
ching t6i sir dung HRT?2 lam trinh tu truy van
dé tra ciru co so dir liéu hé phién mi (TSA
database) cua cay Cao su (Hevea brasiliensis)
b?mg ph?m mém tin sinh hoc va xac dinh duoc
thém it nhét 8 trinh ty md hoa CPT twong dong
cao voi HRT?2 (dat tén la HbCPTI-8). Ngoai trir
HRTI va HRT2, chuc ndng cua cac gene ma
héa cac CPT con lai van chua dugc 1am sang to.
Trong nd lyc phan tich chirc ning cla cic gene
CPT méi dy doan, chung t61 da phan 1ap duoc
mot trinh tu ma héa HbCPT hoan chinh c6 trinh
tur giéng vo1 trinh tw HbCPT4 duoc du doan o

trén tir ma ciia giong cao su Hevea brasiliensis
RRIV 209.

2. Vit liéu va phwong phap
2.1. Vit liéu

Mu cia cay cao su (Hevea brasiliensis)
RRIV 209 14 nim tudi dugc trong tai Vién
Nghién cou Cao su Viét Nam. Vector
pJET1.2/blunt (Thermo Scientific) mang gene
khang ampicillin. Chung vi khuin E. coli
TOP10 (Invitrogen) dugc sir dung dé nhan ban
plasmid.

2.2. Phuong phap

2.2.1. Dy doadn cac trinh ty gene HbCPT
mdi tir cdy cao su (Hevea brasiliensis) bang cdc
cong cu tin sinh hoc

St dung trinh ty HRT2 (md s6 Genbank:
ABO064661.2) 1am trinh ty truy van va cong cu
tim kiém TBLASTX dé tra c(ru co s& dit liéu hé
phién mi cua giéng Hevea brasiliensis
(taxid:3981) trén NCBI
(http://www.ncbi.nlm.nih.gov/pmc/articles/PM
(C3575267/) nhiam xac dinh cac “hit” chira trinh
ty ma hoa protein tuong déng véi HRT2. Sau
d6, phin mém “Expasy Translate” duoc sir
dung dé chuyén doi trinh tu nucleotide sang
trinh ty amino acid twong ung theo ma bo ba,
lam co s& dé du doan cac “khung doc mé” kha
hitu trén trinh ty “hit” c¢6 duoc. Gidi han cua
trinh tw ma héa (CDS) dugc xéac dinh bang cach
do tim vi tri codon khéi dau (ATG) va codon
két thiic (TAG, TAA va TGA) trén cac khung
doc mo du doan & trén. Sau do, trinh tu
polypeptide du doan dua trén cac CDS da xac
dinh & budc trén duoc tra ctru trd lai trén co s&
dir liéu “non-redundant protein sequence” cua
NCBI d x4c nhan sy twong ddng cia trinh tu
polypeptide d6 voi HRT2 va cac trinh tg CPT
dd duoc cong bd va luu trit trong co sé dit lidu.
Trinh ty CDS dugc st dung [am trinh tu truy
véan dé xac dinh trinh ty genomic twong tng cua
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no trong ban do by gene cia Hevea brasiliensis.
CAu trac gene HbCPT dugc du doan so bd b?mg
cong cu FGENESH (www.softberry.com) va sau
d6 duoc hidu chinh thu cong bang cach dbi sanh
trinh ty genomic voi trinh ty CDS du doan ¢ trén.

2.2.2. Tach chiét RNA tong sé va tong hop
c¢DNA tir mu cao su

Mau mi 13 sy t6 hgp mu cia 9 cdy cao su
khac nhau nham tang tinh dai dién cho mau, sau
d6 dugc trit trong nito 1ong va duge tach chiét
RNA tdng s theo huéng din cua EZ-10 Spin
column Plant RNA Mini-preps Kit (BioBasic).
Qua trinh téng hop ¢cDNA dugc thyc hién theo
huéng din clia Reverse transcriptase Aid First
Strand Kit (Thermo Fisher Scientific).

2.2.3. Phan ldp trinh tw ma hoa protein
HbCPTH4 tir cay cao su Hevea brasiliensis

Trinh ty ma hoa protein HbCPT4 duoc
phan ldp tor cDNA cila mu cdy cao su
H. brasiliensis RRIV 209 bang PCR sir dung
Phusion DNA polymerase (Thermo Scientific)
va cap moi dic hidu (Xhol-A-HbCPT4-F: 5’-
CTCGAGAATGGAAATATATACGGGTCA
G-3’ va BamHI-A-HbCPT4-R: 5’-
GGATCCATTTCAAATATTCCTTGTGCTTC
-3”). Chu ki nhiét cho phan mg PCR: 98°C/30
gidy, 5 chu ki gdm 98°C/10 gidy, 56°C/20 gidy,
72°C/30 gidy; 32 chu ki gom 98°C/10 gidy,
63°C/20 giay, 72°C/30 giay; 72°C/5 phit va gilr
& 10°C trong 15 phat. San phdm PCR dugc dién
di trén gel agarose 1% va doan CDS HbCPT4
duoc tinh sach tu gel be"mg GenelJET Gel
Extraction Kit (Thermo Scientific). Phan doan
sau tinh sach duoc chén vao vector
pJET1.2/blunt (Thermo Scientific) bang phan
mg ndi duoc xuc tac boi T4 DNA ligase tao
thanh plasmid pJET-HbCPT4. Hon hgp phan
tmg ndi dugc bién nap vao té bao kha nap E.
coli TOP10 bang phuong phap hoa bién nap.
Céc thé bién nap E. coli TOP10/pJET-HbCPT4
dugc sang loc bang phan tng PCR khuén lac
v6i moi xudi bit cip dic hiéu voi trinh tu trén
vector (pJET1.2_F) va mdi ngugc bt cap dic
hiéu voi trinh tu gene HbOCPT4 (Xhol-A-

HbCPT4-F). Khuan lac cho két qua PCR khuan
lac duong tinh duoc lya chon dé nudi tang sinh
khéi va tach chiét plasmid bing GeneJET
Plasmid Miniprep Kit (Thermo Scientific).
Plasmid pJET-HbCPT4 dugc cit kiém tra kich
thudc bang phan tmg cit véi enzyme cit gisi
han BamHI va Xhol. Trinh ty CDS HbCPT4
trén plasmid pJET-HbCPT4 dwoc gtri giai ma
v6i mdi pJET1.2 F.

2.2.4. Phan tich va hiéu chinh trinh tw ma
hoa protein HbCPT4

Trinh tg ma hoéa protein HbCPT4 trén
plasmid tai t6 hop pJET-HbCPT4 duoc so sanh
véi trinh ty ma hoéa protein HbCPT4 du doan in
silico béng phan mém ClustalW
(http://www.geneome.jp/tools/clustalw/). Trinh
ty CDS duoc dich ma thanh trinh ty protein
HbCPT4 tuong tmg bang phin mém “Expasy
Translate”  (http://web.expasy.org/translate/).
Céc thong s6 khac cua protein HhCPT4 nhu gia
tri pl, khdi lugng phan tir (Mr) duoc du doan
thong qua phin mém “Compute pI/MW tool”
(http://web.expasy.org/compute pi/).

3. Két qua thio luin

3.1. St dung cac cong cu tin sinh dé tim va duw
doan cau truc gene HhCPT

Két qua TBLASTX co sé dir liéu hé phién
ma (TSA database) cua cao su Hevea
brasiliensis (taxid:3981) véi trinh tu truy vén la
HRT?2 (mi s6 Genbank: AB064661.2) dé tim ra
cac “hit” trinh ty c¢6 do tuong ddong cao véi
HRT2? da xac dinh dugc 6 contig, trong d6 co
contigl0897 véi gia tri E-value 1a 2e-11. St
dung két hop cac phuong phap phan tich tin
sinh hoc nhu mé ta & muc 2.2.1, chiing t61 xac
dinh dugc mot gene bao gém 3 exon va 2 intron
(Hinh 1), du doan ma hoda protein ¢6 296 amino
acid va twong doéng 75% vé6i trinh tu protein
HRT2. Gene nay duoc dat tén la HbCP4.
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>HbCPT4
ATGGAAATATATACGGGTCAGAGGCCAAGTGTGTTTAAACTTTTTGGGAAATTTATGAGAAAAGGGTTATATC
GCATCCTAACCCAAGGTCCCATTCCTACTCATCTTGCCTTCATATTGGATGGAAACCGGAGGTTTGCTAAGAAG
CATAAAATGAACGAAGCAGAAGGTTACAAGGCAGGATATTTAGCTCTTCTGAAAACACTAACTTATTGCTATG
AGTTGGGAGTGAGGTACGTAACCATTTATGCCTTTAGCATTGATAATTTTCGAAGGCAACCTCAGGAGGTTCAG
TGCGTAATGAATCTTATGATGGAGAAGATTGAAGAGATTATTGTGGAAGAAAGTATCATGAATGCATATGATG
TTGGCGTACGTATTGTGGGTAACCTGAAGCTTTTAGATGAGCCAATCAGGATTGCAGCAGAAAAAATTATGAG
GGCTACTGCCAATAATTCCAGGTTTGTGCTTCTCATTGCTATAGCCTATAGTTCAACTGATGAGATCGTGCATG
CTGTAGAAGAATCCTCTAAAGATAAATTGAACTCCAATGAAGTTTGCAACAATGGGATTGAAGCTGAACAAGA
ATTTAAGGAGGCAAATGGAACTGGAAACAGTGTGATTCCTGTACAGAAGACGGAGTCATATTCTGGAATAAAT
CTTGTAGACCTTGAGAAAAACACCTACGTAAATCCTTATCCTGATGTCCTGATTCGAACTTCTGGGTTGAGCCG
TCTAAGTAACTACCTACTTTGGCAGACTAGCAATTGCATACTGTATTCTCCTTTTGCACTGTGGCCAGAGATTG
GTCTCGGACACTTGGTATGGACAGTAATGGACTTCCAACGTCATCATTCTTATTTGAAGAAGCACAAGGAATAT
TTGAAATAA

Hinh 1. Céu tric du doan cta gene HhCPT4 (cac exon dugc gach dudi).

3.2. Phdn ldp trinh tw ma hoa protein HbCPT4
tie cdy Cao su (H. Brasiliensis)

cDNA dugc tong hop tir RNA tong s chiét
tr mu cao su H. brasiliensis RRIV 209 duoc st
dung lam khuon cho cac phan ung PCR véi cap
mdi dic hiéu voi gene HhCPT4. Két qua dién di
san phim PCR tir khuon ¢cDNA cho thiy co su
xuét hién moét vach 16n hon 750 bp va nhé hon
1000 bp khi so sanh véi thang DNA chuan

1000 bp

1000 bp
90550 50 bp

750 bp

Hinh 2. San phdm PCR nhén ban  Hinh 3. Két qua sang loc dong té
bao E. coli TOP10/pJET-
HbCPT4 biang PCR khuén lac.
1. Thang chuan DNA 1kb,
2. San ph?im PCR khuén lac,
3. P6i chimg am.

doan CDS HbCPT4. 1. Dbi
chung am, 2. Thang chuan DNA
1 kb, 3. San pham PCR.

Két qua sang loc cac dong té bao E.coli
TOP10 mang plasmid pJET-HbCPT4 bang
phan mg PCR khuan lac véi cip moi
pJET1.2_F va Xhol-A-HbCPT4-F (Hinh 3) cho
thdy san phdm nhan ban & phan tng c6 st dung

(Hinh 2, giéng 2) tuong tng voi kich thude du
doan 905 bp cua doan trinh ty ma hoa HhCPT4
(CDS HbCPT4) (Hinh 2, giéng 3). Nguoc lai,
dbi chimg am khong cho vach c6 kich thudc
twong ung (Hinh 2, giéng 1). Poan CDS
HbCPT4 sau d6 dugc tinh sach tir gel agarose
va duge ndi vao vector pJET1.2/blunt. Hon hop
phan tng ndi dugc bién nap vao té bao kha nap
E.coli TOP10.

4000 bp

3500 bp

3000 bp

o
9670 05 bg 50 11315

Hinh 4. Két qua kiém tra kich thudc
plasmid pJET-HbCPT4. 1. Plasmid
pJET-HbCPT4, 2. Plasmid pJET-
HbCPT4 dugc cét boi BamHI,

3. Plasmid pJET-HbCPT4 duoc cit
boi BamHI va Xhol, 4. Thang chuan
DNA 1 kb.

DNA khuén lac 1am khuon c¢6 mot vach tuong
mg v6i kich thudc du dodn cta san pham la
967 bp (Hinh 3, giéng 2). Trong khi d6, dbi
chung 4m khong xuét hién vach c6 cung kich
thude nhu trén (Hinh 3, giéng 3). Khuan lac cho
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két qua PCR dwong tinh nay dwoc chon nudi
nhan sinh khdi dé tach chiét plasmid pJET-
HbCPT4. Plasmid pJET-HbCPT4 duoc cit v6i
BamHI va Xhol, san phim phan tng cit duogc
dién di trén gel agarose 1%. Két qua duoc mo ta
& hinh 4 cho thiy ¢ giéng 2 xuét hién 1 vach
nam gitra hai vach 3000 bp va 4000 bp khi so
sanh véi thang DNA chuén (Hinh 4, giéng 4),
phu hop véi kich thude du doan ciia plasmid
pJET-HbCPT4 14 3879 bp. O giéng 3 cua hinh
4 xuét hién 2 vach: mot vach tng véi kich
thudc cia CDS HbCPT4 duogc chén vao la 905
bp, vach con lai twong Ung voi kich thudc cia

3.3. Phan tich trinh tw ma hoa HbCPT4 duwoc
phdn ldp tie cdy cao su Hevea brasiliensis

Plasmid tai t6 hop pJET-HbCPT4 duoc giai
trinh tu véi mdi pJET1.2_F va két qua giai trinh
tu dugc trinh bay ¢ hinh 5. Két qua sip giong
cOt trinh ty CDS HbCPT4 hién dién trong
plasmid pJET-HbCPT4 va trinh tu CDS
HbCPT4 dugc du doan bang phan tich tin sinh
hoc cho théy trinh ty CDS HbCPT4 duy doén
khac voi trinh tw CDS HbCPT4 duoc phan lap
o 7 nucleotide ¢ vi tri 250, 274, 420, 435, 519,
630 va 765 tinh tir ma khoi ddu ATG. Tuy

nhién, hai trinh tu protein dugc suy ra tu 2 trinh
ty nay thi giéng nhau 100%. Tir két qua giai
trinh tu trén, ching t6i da hiéu chinh lai trinh tu
cua CDS HbCPTH4.

vector pJET1.2/blunt 1a 2955 bp sau khi cit bo
doan DNA ¢ gitta vi tri nhén biét cia hai
enzyme cat gioi han BamHI va Xhol.

Xhol
TTTTCATGGCAGCTGAGAATATTGTAGGAGATCTTCTAGAAAGATCTCGAGAATGGAAATATATACGGGTCAGAGGCCAAGTGTGT
TTAAACTTTTTGGGAAATTTATGAGAAAAGGGTTATATCGCATCCTAACCCAAGGTCCCATTCCTACTCATCTTGCCTTCATATTG
GATGGAAACCGGAGGTTTGCTAAGAAGCATAAAATGAACGAAGCAGAAGGTTATAAGGCAGGATATTTAGCTCTTCTGAAAACACT
AACTTATTGCTATGAGTTGGGAGTGAGGTACGTAACTATTTATGCCTTCAGCATTGATAATTTTCGAAGGCAACCTCAGGAGGTTC
AGTGCGTAATGAATCTTATGATGGAGAAGATTGAAGAGATTATTGTGGAAGAAAGTATCATGAATGCATATGATGTTGGCGTACGT
ATTGTAGGTAACCTGAAGCTTTTAGATGAGCCAATCAGGATCGCAGCAGAAAAAATAATGAGGGCTACTGCCAATAATTCCAGGTT
TGTGCTTCTCATTGCTATAGCCTATAGTTCAACTGATGAGATCGTGCATGCTGTTGAAGAATCCTCTAAAGATAAATTGAACTCCA
ATGAAGTTTGCAACAATGGGATTGAAGCTGAACAAGAATTTAAGGAGGCAAATGGAACTGGAAACAGTGTGATTCCTGTTCAGAAG
ACGGAGTCATATTCTGGAATAAATCTTGTAGACCTTGAGAAAAACACCTACGTAAATCCTTATCCTGATGTCCTGATTCGAACTTC
TGGGTTGAGCCGTCTAAGTAACTACCTACTTTGGCAGACTAGTAATTGCATACTGTATTCTCCTTTTGCACTGTGGCCAGAGATTG
GTCTCGGACACTTGGTATGGACAGTAATGGACTTCCAACGTCATCATTCTTATTTGAAGAAGCACAAGGAATATTTGAAATAAAGG
ATCCATCTTGCTGAARAACTCGAGCCATCCGGAAGATCTGGCGGCCGCTCTCCCTATAGTGAGTCGTATTACGCCGGATGGAT

BamHI | T7 promoter
T7 transcription start

Hinh 5. Két qua gidi trinh ty plasmid pJET-HbCPT4 véi moi pJET1.2 F. Boan triph tu duoc in dgftm 1a trinh ty ma hoa
HbCPT4 hoan chinh dugc tao dong vao vector pJET1.2/blunt. Ma khdi dau ATG, ma két thuc TAA,

Theo két qua dy doan boi phan mém tinh
gia tri diém ddng dién pl va khdi luong phan tir
MW duya trén trinh tu cua chudi polypeptide,
protein HbCPT4 c¢6 gia tri pl khoang 8,19 va
MW khoang 34 kDa. Két qua sip giong cot
trinh ty protein HbCPT4 véi cac trinh ty CPT
da duogc khao sat chic ning ¢ cac loai khac
nhau nhu Escherichia coli (EcUPPS),
Saccharomyces cerevisiae (ScRER?2),
Arabidopsis  thaliana (AtCPT1), Solanum
lycopersicum (SICPT1 va SICPT3) va Hevea
brasiliensis (HRT1 va HRT2) (Hinh 6) cho thy
HbCPT4 van duy tri 5 viing bao ton: (ving I-V,
bao gdm amino acid Asp4l (D41) ¢ ving I,

Phe85 (F85) va Ser86 (S86) & vung 111, Arg239
(R239) va Arg245 (R245) ¢ vung V) ¢o vai tro
quan trong d6i véi hoat tinh xuc tac va kha
ning lién két co chit cua cac enzyme ho
cis-prenyltransferase [2].

4. Két luan

Két hop cac phan tich in silico va ki thuat
sinh hoc phéan tr, ching t6i da phan lap duogc tir
mu cda cdy cao su (Hevea brasiliensis) RRIV
209 mot gene mi hoa chudi polypeptide tuong
dong 75% voi HRT2 mét cis-prenyltransferase
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tham gia vao qua trinh sinh tong hop cao su
thién nhién, va dat tén la HbCPT4. Gene
HbCPT4 ¢6 3 exon va 2 intron, va ma hoa cho
protein duoc du doan c6 296 amino acid voi
khdi lwgng phan tir khoang 34 kDa, gia tri diém

dang dién pl khoang 8,19 va chtra 5 ving bao
ton (ving I-V) c6 vai trd quan trong dbi véi
hoat tinh xuc tac ciing nhu kha ning lién két
co chét cua cac enzyme ho
cis-prenyltransferase (CPT).

S1CPT1 1 —MSSLVLQCWKLSSESLILQQN‘I‘::‘]SMGAFKGlHKLQLPNSPL'[‘\.-’SA?.C"_NKlSC‘ENLQL!—_ELCY EDNDN| DL L ;
AtCPTL 1 MLSLLSSDSSLLSLLFLFLIBCLFITSYIGFFVFLLKLIGLIKIKAAR- .JNEKRDEPLY\:’VR_‘DE.
EcUPES

HRT1

HRT2

HBECPT4

S1CPT3

ScRER2

S1CPTY

AtCPT1

EcUPPS

HRT1

HRT2

HBCPT4

S1CPT3

ScRER2

S1CPT1
ATCPTL
EcUEPS
HRT1

HRT2

HBCET4
S1CPT3
ScRER2

S1CPT1
ArCPTL
EcUPPS
HRT1

HRT2

HbCPT4
S1CPT3
ScRER2

Hinh 6. So sanh trinh ty protein HbCPT4 vdi céc trinh tu cis-prenyltransferase da dugc khéao sat chiic nang &
E. coli (EcUPPS), S. cerevisiae (SCRER2), A. thaliana (AtCPT1), S. lycopersicum (SICPT1 va SICPT3) va
H. brasiliensis (HRT1 va HRT2). Pudng ngang mau den 14 nim ving bao ton (ving I-V) & cac CPT. Hinh tam
giac trong g véi vi tri aspartate bao ton c6 lién quan dén hoat tinh xtc tac. Mili tén chi cic amino acid lién quan
dén kha nang lién két co chat.
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Isolation of Gene Encoding cis-prenyltransferase 4 (CPT4)
from Rubber Tree (Hevea brasiliensis)
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Abstract: Cis-prenyltransferase (CPT) catalyzes consecutive cis-consendation reactions of
isopentenyl diphosphate (IPP) with allylic diphosphate acceptors to synthesize cis-prenyldiphosphates
with a certain chain length. With the exception of HRT1 and HRT2 which are shown to be a part of
rubber biosynthetic machinery, the biochemical functions of other CPTs remain unknown. By using
HRT2 as a query sequence for TBLASTX searches against the recently released transcriptome
database of Hevea brasiliensis, we identified six contigs, one of which contains a sequence encoding
for a protein that shares 75% identity to a previously reported cis-prenyltransferase, HRT2. This
coding sequence, designated as HbCPT4, was successfully isolated from the latex of Hevea
brasiliensis RRIV 209 plants and sequenced. A comparison of the full-length sequences of the
HbCPT4 CDS obtained by PCR and the HbCPT4 CDS predicted by bioinformatics analysis revealed
seven nucleotides that were different, but none of them leading to the changes in the amino acid
sequence. The deduced protein sequence has 296 amino acid residues, a predicted mass of 34 kDa, and
a pl of 8.19. It also contains five conserved regions (I-V regions) related to catalytic activity and
substrate binding of cis-prenyltransferases.

Keywords: Cis-prenyltransferase, isoprenoid, Hevea brasiliensis, latex.



