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PHAN LAP GEN 4CL1 TU CAY THONG PUOI NGUA (PINUS MASSONIANA LAMB.)
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TOM TAT

Nham tao ngudn vit liéu phuc vu cho tao gidng cdy lam nghiép bién dbi gen co chat lugng go t6t, chiing
t0i d3 tién hanh phan lap gen 4CL1 tur abi tuong Thong dudi ngua (Pinus massoniana Lamb.) trong tai Viét
Nam. Tach chiét mRNA tong sb tir ting xylem thir cAp cia cay Théng dudi ngua sir dung lam khuén dé tong
hop ¢cDNA s¢i don. Gen 4CL1 duoc nhén 1én bing k¥ thuit PCR tir cDNA soi don nhd cap mdi dugc thiét ké
dya trén trinh tr nucleotide cia gen 4CL1 & ciy Thong ltra (Pinus taeda) da dugc cong b6 trén Ngin hang gen
(ma s6 PTU12012). San pham PCR nhén gen 4CL1 tir cDNA soi don dugc tach dong nhé vector téch dong
pCR2.1 cua héng Invitrogen. Céc dong té bao chira plasmid tai tb hop mang gen quan tAm dugc sang loc bing
chc ki thuét nhir: nudi ciy trén mdi trwomg chon loc, tach chiét plasmid, cit kiém tra plasmid bing enzyme han
ché va giai trinh ty nucleotide. Phén tich trinh tur nucleotide cua gen 4CL1 cho thdy toan bd ving khung doc
(ORF) mang mi di truyén gém 1614 nucleotide. So sanh trinh tr nucleotide clia gen 4CL1 & cdy Thong dudi
ngua va ciy Théng lira c6 ty 18 twong ddng 98%, trinh ty amino acid twong ddng 99%. Trinh tr nucleotide cia
gen 4CL1 ma chung t61 phén lap duoc tir cdy Thong dudi ngua (Pinus massoniana Lamb.) d3 dugc ding ky

trén Ngén hang gen (ma s6 FJ810495).

Tir khéa: Cdi thién chét leong g6, gen 4CL, ligin, Thong dudi ngua, 4-coumarate:coenzyme A ligase

GIOI THIEU

Hién nay, cac nghién ciru v& cai thién chit lugng
g cay 1am nghiép thuomg dugc tién hanh theo hai
huéng chinh: ting ham luong lignin cho muc tiéu ldy
g5 lam d6 mdc, thu cong my nghé, xay dung... va
lam giam ham lugng lignin cho muc tiéu liy gd lam
nguyén lidu cho céng nghiép bot gidy va soi
(Cukovic et al, 2001). Nhu vay, viéc tao gibng cay
trong 14m nghiép bién dbi gen theo hwdng lam ting
hay giam lignin la phu thudc vao muc tiéu st dung
g6 nguyén ligu. Ca hai huéng nghién ciu déu tap
trung tdc dong vao cac gen mi hdéa cho cic enzyme
chia khoa c6 lién quan dén sinh téng hop lignin.

Gen 4CL1 ma hoéa cho 4-coumarate:coenzyme A
ligase 1a enzyme chia khoa cé vai trd dic biét quan
trong cho sinh téng hop cac hop chét thr sinh, dic
biét 1a lignin ¢ thuc vat (Kumar et al., 2003). ngmn
1a hop chat polymer thom, tham gia vao cau tric
thanh té bao, dac biét 1a cac té bao ciia mach xylem
(Lu et al., 2003). Trong t bao thuc vat, lignin ¢6 vai
tro gén két cac soi polysaccharide théng qua céc kiéu
lign két héa hoc khac nhau, giit cho thanh té bao
vimg chic, niang cao kha ning chiu luc co hoc va
bao vé cac soi cellulose khong bi phan hiy bai cac
nhén t6 hoa - sinh hoc (Lu et al., 2004).

Gen 4CL1 da dugc nghién cru phan 1ap tr mét
sb dbi tugng nhu: Bach duong, Bach dan, Thong lira,
Arabidopsis,... (Zenn et al., 2006). Trong ndi dung
nghién ctru ndy, ching téi tién hanh phén lip gen
4CL1 tr cdy Thong dudi ngwa (Pinus massoniana
Lamb.) trong tai Viét Nam, nham cung cap nguon
vt liéu cho cac nghién ciru tao glong céy trong bién
dbi gen theo huéng cai thién chat lugng gd ciy nimg.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit liéu
Théng dudi ngua (Pinus massoniana Lamb.)
dugc trong ¢ rung thuc nghiém (nui Lubt) cua

truomg Dai hoc Lam nghiép. Cay 1y mau ¢ do tudi
tir 5 - 10 tudi, sinh truomg tbt, khéng bi sau bénh.

Hoa chét

B6 hoa chét chudn dé tach RNA téng sb tir thuc
vat “PureLink™ Plant RNA Reagent” (Invitrogen -
M¥); Kit tach chiét mRNA "mRNA magnetic bead
kit micro” (Invitrogen - MY¥); Kit téng hop
c¢DNA ”superscript III 1st strand” (Invitrogen - M¥);
Kit tach dong gen "TA cloning kit” (Invitrogen -
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My9); Kit xac dinh trinh tr nucleotide ”BlgDye
Terminator v3.1 Cycle Sequencing”; Chung vi khuén
E.coli TOP10, mdi truémg nudi cay vi khuan LB, cac
loai enzyme han ché va moét s6 hoa chit thong
thuong khéc do cac hang: Invitrogen (M),
Reseachorganics (M¥), Fermentas (Dirc) va Wako
(Nhat) cung cAp.

Phwong phap nghién ciru
Tiach mRNA téng sé vi téng hop cDNA
Phuong phéap tach mRNA tdng s6 va tong hop

¢DNA duoc thuc hién theo huéng din cua cac bod Kit:

PureLink™ Plant RNA Reagent (Invitrogen - M¥),
mRNA magnetic bead kit micro (Invitrogen - M¥) va
Superscript IIT 1st strand (Invitrogen - M¥).

Nhin gen 4CL1 tir cDNA

Cip mdi (primers) nhin gen 4CL1 tir cdy Thong
dudi ngua dugce thiét ké duya trén trinh tw nucleotide
cua gen 4CL1 & ciy Thong lra (Pinus taeda) da
duoc cong bd trén Ngin hing gen (mi s6
PTU12012). Cip mdi c6 trinh tur nucleotide nhu sau:
Mbi xudi: 4CLI1PinF: 5’- gcggatccgccatggccaac
ggaatcaa -3, ¢6 thiét ké trinh ty cit cua enzyme han
ché BamHI (GGATCC) & dau 5. Mdi nguoc:
4CLI1PinR: 5°- gcgagctcttttcattttgetgecagtet -3°, ¢o
thiét k& trinh tw cét cia enzyme han ché Sacl
(GAGCTC) & dau 5.

Dé nhan gen 4CL1 bang k§ thuat PCR, cDNA
s¢i don duoc dung lam khudén. Phan Ung nhédn gen
duoc thyc hién trong tong thé tich 50 pl véi cac
thanh phén: DEPC treated water: 38 pl; 10X PCR
buffer minus Mg®": 5 ul; 50 mM MgCl, : 1,5 pl; 10
mM dNTP mix: 1 pl; 10 pM mbi xudi 4CL1PinF: 1
ul; 10 pM mdi nguoc 4CL1PinR: 1 pul; dich cDNA: 1
ul; Tag DNA polymerase ( 5 U/ul): 0,5 pl. Phan {mg

dugc thuc hién theo chuong trinh: 94°C trong 3 phit;

(94°C trong 45 gidy, 56°C trong 45 gidy, 72°C trong
1 phut, 1dp lai 40 chu ky); G & 72°C trong 8 phut; san
pham PCR dugc bdo quan & 4°C.

Sang loc va xdc dinh trinh tw nucleotide ciia gen
4CL1

San phim PCR duoc gén vao vector tich dong
pCR2.1 TA nho enzyme ndi T4 DNA ligdse, sau do
dugc bién nap vao té bao kha bién E. coli chung
TOP10. Té bao vi khuén sau khi bién nap, duoc cay
trai va nudi trén moi trudmg LB dic c¢6 bd sung X-gal
va khang sinh ampicillin (100 pg/ml) dé tach thanh
timg dong riéng biét. Cac dong vi khuén dugc nhan
1én luong 16n trong mdi trudmg LB long dé tach chiét
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plasmid cho cac nghlen ciru tlep theo. Cac dong
plasmid duoc cit kiém tra bang cip enzyme han ché
BamH1/Sacl va dién di trén gel agarose 1%. Trinh tu
nucleotide ctia gen 4CL1 dugc xéc dinh bang
phuong phag\ xac dinh trinh tr ty déng trén may
ABI PRISM™ 3100 - Avant Genetic Analyzer (ABI,
MY) tai Phong thi nghiém trong diém Cong nghé gen
- Vién Céng nghé sinh hoc.

KET QUA VA THAO LUAN

Tach chiét RNA

Pé thu nhén duoc cac phin tir mRNA dam bao
tiéu chuin k§y thudt lam khuén cho tong hgp cDNA,
trude hét can tach chiét RNA tdng sé tir miu nghién
ctru. Két qua tach RNA téng sé dwoc kidm tra bang
dién di trén gel agarose 1%. Két qua thu duge
(khdng dua anh) cho thiy: sir dung bd hoa chit
chuin “PureLink™ Plant RNA Reagent” cua hing
Invitrogen dé tach chiét RNA tdng sb tir ciy Thong
dudi ngua dat hiéu qua rat cao. RNA tng sb thu
duge dam bao chét luong dé tién hanh cac nghién
clru tlép theo. Vi mRNA tdng s chi chiém mét ham
luong rit nhé (khoang tir 1 - 3%) trong RNA tong
s0, ty 1€ nay phu thudc vao loai m6, tudi mo, thoi
gian 1iy miu dé tach RNA. Mit khac, trong dung
dich RNA tong s6 con chira nhiéu cac hop chét thir
sinh ¢ thé gdy anh huong dén ket qua tong hop

cDNA. Do do, néu sir dung truc tlep RNA tong s6 dé

téng hop cDNA thuong gdp nhi€u kho khan. pé
ning cao hidu qua téng hop cDNA, can tién hanh
tinh sach mRNA. mRNA duoc tinh sach tir dich
RNA tdng s6 bing Kit "mRNA magnetic bead kit
micro” cua hang Invitrogen. Tinh sach mRNA dam
bao céc tiéu chuén k§ thuat dugc dung lam khudn dé
téng hop cDNA.

Téng hop ¢cDNA va nhén gen 4CL1

Stt dung c¢cDNA soi don dugc tong hop tur
mRNA bing Kit “Superscript III 1st strand” dung
lam khudn dé nhén gen 4CL1 bang ky thuit PCR
nhd cip mdi 4CLIPinF va 4CL1PinR. Két quéa nhin
gen duoc kiém tra bang dién di trén gel agarose 1%.
Trén dién di d6 (Hinh 1) chi c6 mdt biang duy nhét,
c6 kich thuée khoang 1,6 kb twong duong véi kich
thude clia gen 4CL]1 theo ly thuyet Nhu vay, buoc
dAu co thé két lufn d3 nhan dugc gen 4CL1, ci mdi
dung dé nhan gen 4CL1 tir ¢DNA soi don la rat ddc
hiéu.
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1636 bp San pham

PCR

Hinh 1. K&t qua nhan gen 4CL1 t&r cDNA. M. Thang DNA
chudn 1 kb; 1. Bbi chirng am; 2, 3. San phdm nhan gen
4CL1 tir cDNA.

Sang lge gen 4CL1

San phidm nhan gen 4CL1 tir cDNA duoc ghép
ndi vao vector tach dong pCR2.1 TA aé tao vector
thi t& hop pCR2.1-4CL1. San phdm ghép ndi dugc
bién nap vao té bao kha bién E. coli chung TOP10.
Sau khi bién nap, vi khudn duoc cAy trai trén méi
truong LB dac bo sung khang sinh ampicillin va X-
gal. Céc dong t& bao vi khudn sinh truémg dugce trén
mdi trudng c6 khang sinh ching t6 mang plasmid
chita gen khang khang sinh. Ching t6i tién hanh
chon 7 khuin lac tring (ki hiéu tir P1 - P7), 1 khudn
lac xanh (ki hiéu: Px) cdy vao 3 ml méi truong LB
bé sung ampicillin (100 pg/ml), nuéi & 37°C qua
dém. DNA plasmid dugc tich ra khoi cac dong té
bao vi khuén E. coli va dugc kidm tra bang dién di
trén gel agarose 1%.

Két qua thu duoc (khoéng dwa anh) cac dong
plasmid P1, P4, P6 va P7 ¢6 kich thudc 1én hon cac

dong con lai. Piéu d6 c6 nghia la cac dong plasmid
nay d duoc chén thém doan DNA ngoai lai (c6 thé
12 gen quan tim). Céc dong P2, P3 va P5 c¢6 kich
thu6e tuong duong voi kich thudc cua vector
pCR2.1 nén loai bo.

Pé co co sé két ludn cac dong P1, P4, P6 va P7
mang gen quan tam, cac dong plasmld nay dugc cét
bang cip enzyme han ché BamHI/Sacl. Két qua dién
di san phim cit (khéng dwa anh) cho thdy cac dong
plasmid P1, P4, P6 va P7 déu c6 biang twong duong
v6i kich thu6c cua san phim nhan gen 4CL1 va
twong duong véi kich thuée cha gen 4CL1 (1,6 kb).
Nhu vay, budc du c6 thé két luan cac dong plasmid
tai t6 hop P1, P4, P6 va P7 mang gen quan tim 4CL1.

Xac dinh trinh ty nucleotide cia gen 4CL1

Pé khing dinh chéc chén cdc dong plasmid phan
lap dugec mang gen muc tiéu 4CL1, ching toi tién
hanh x4c dinh trinh tr nucleotide cia doan DNA
trong vector tach dong (pCR2.1-4CLI). Trinh tu
nucleotide cua doan chén duge phén tich va so sanh
véi trinh tuy nucleotide cua gen 4CL1 & cdy Thong
Ira (Pinus taeda) da duoc cong b trén ngan hang
gen (mi sb PTU12012). K&t qua dugc thé hién trén
hinh 2.

Phan tich trinh tu nucleotide cia gen 4CL1 & cdy
Thong dudi ngua (Pinus massoniana Lamb.) cho
thdy toan bd ving khung doc (ORF) mang mi di
truyén gdm 1614 nucleotide. K&t qua so sanh trinh tir
nucleotide cia gen 4CL1 & cay Thong dudi ngua va
cdy Thong lira c6 ty 1€ tuong ddng 98%, trinh ty
amino acid tuong dong 99%. Do gen 4CL1 lin dau
tién dugc phén ldp tir cdy Thoéng dudi ngua, nén
chung t6i tién hanh ding ky trinh tu nucleotide ciia
gen nay trén Ngén hang gen (mi s6 FJ810495).

4CL1 P.
4CL1 P.

4CL1 P.
4CL1 P.

4CcLl_P.
4CL1_P.

4CL1 P.
4CcL1_P.

4CL1_P.
4CL1_P.

4cLl P.
4CL1_P.

TAEDA
MASSONIANA

TAEDA
MASSONIANA

TAEDA
MASSONIANA

TAEDA
MASSONTIANA

TAEDA
MASSONTIANA

TAEDA
MASSONIANA

ATGGCCAACGGAATCAAGAAGGTCGAGCATCTGTACAGATCGAAGCTTCCCGATATCGAG
ATGGCCAACGGAATCAAGAAGGTCGAGCATCTGTACAGATCGAAGCTTCCCGACATCGAG

ATCTCCGACCATCTGCCTCTTCATTCGTATTGCTTTGAGAGAGTAGCGGAATTCGCAGAC
ATCTCCGACCATCTGCCTCTTCATTCGTATTGCTTTGAGAGAGTAGCGGAATTCGCAGAC

AGACCCTGTCTGATCGATGGGGCGACAGACAGAACTTATTGCTTTTCAGAGGTGGAACTA
AGACCCTGTCTGATCGATGGGGCGACAGACAGAACTTATAGCTTTTCAGAGGTGGAACTG

ATTTCTCGCAAGGTCGCTGCCGGTCTGGCGAAGCTCGGGTTGCAGCAGGGGCAGGTTGTC
ATTTCTCGCAAGGTCGCTGCCGGTCTGGCGAAGCTCGGGTTGCAGCAGGGGCAGGTTGTC

ATGCTTCTCCTTCCGAATTGCATCGAATTTGCGTTTGTGTTCATGGGGGCCTCTGTCCGG
ATGCTTCTCCTTCCGAATTGCATCGAATTTGCGTTTGTGTTCATGGGGGCCTCTGTCCGG

GGCGCCATTGTGACCACGGCCAATCCTTTCTACAAGCCGGGCGAGATCGCCARACAGGCC
GGCGCCATTGTGACCACGGCCAATCCTTTCTACAAGCCGGGCGAGATCGCCARACAGGCC

481



Ha Vin Huén et al.

4CL1_P.TAEDA AAGGCCGCAGGCGCGCGCATCATAGT TACCCTGGCAGCTTATGTTGAGAAACTGGCCGAT
4CL1_P.MASSONIANA AAGGCGGCGGGCGCGCGCATCATAGTTACGCTGGCGGCTTATGTTGAGAAACTGGCCGAT
4CL1_P.TAEDA CTGCAGAGCCACGATGTGCTCGTCATCACAATCGATGATGC TCCCAAGGAAGGTTGCCAA
4CL1_P.MASSONIANA CTGCAGAGCCACGATGTGCTCGTCATCACAATCGATGATGCTCCCAAGGAAGGT TGCCAA
4CL1_P.TAEDA CATATTTCCGTTCTGACCGAAGCCGACGARACCCAATGCCCGGCCGTGARAATCCACCCG
4CL1_P.MASSONIANA CATATTTCCGTTCTGACCGAAGCCGACGAAACCCAATGCCCGGCCGTGARRATCCACCCG
4CL1_P.TAEDA GACGATGTCGTGGCGTTGCCCTATTCTTCCGGAACCACGGGGCTCCCCAAGGGCGTGATG
4CL1_P.MASSONIANA GACGATGTCGTGGCGTTGCCCTATTCTTCCGGAACCACGGGGCTCCCCAAGGGCGTGATG
4CL1_P.TAEDA TTAACGCACAAARGGCCTGGTGTCCAGCGTTGCCCAGCAGGTCGATGGTGAAAATCCCAAT
4CL1_P.MASSONIANA TTAACGCACAAGGGCCTGGTGTCCAGCGTTGCCCAGCAGGTCGATGGTGAAAATCCCAAT
4CL1_P.TAEDA CTGTATTTCCATTCCGATGACGTGATACTCTGTGTCTTGCCTCTTTTCCACATCTATTCT
4CL1_P.MASSONIANA CTGTATTTCCATTCCGAGGACGTGATACTCTGCGTCTTGCCTCTTTTCCACATCTATTCT
4CL1_P.TAEDA CTCAATTCGGTTCTCCTCTGCGCGCTCAGAGCCGGGGCTGCGACCCTGATTATGCAGAAR
4CL1_P.MASSONIANA CTCAATTCGGTTCTCCTCTGCGCGCTCAGAGCCGGGGCTGCGACCCTGATTATGCAGAAR
4CL1_P.TAEDA TTCAACCTCACGACCTGTCTGGAGCTGATTCAGAAATACAAGGTTACCGTTGCCCCAATT
4CL1_P.MASSONIANA TTCAACCTCACGACCTGTCTGGAGCTGATTCAGAAATACAAGGT TACCGTTGCCCCAATT
4CL1_P.TAEDA GTGCCTCCAATTGTCCTGGACATCACAAAGAGCCCCATCGTTTCCCAGTACGATGTCTCG
4CL1_P.MASSONIANA GTGCCTCCAATTGTCCTGGACATCACAAAGAGCCCCATCGTTTCCCAGTACGATGTCTCG
4CL1_P.TAEDA TCCGTCCGGATAATCATGTCCGGCGCTGCGCCTCTCGGGAAGGAACTCGAAGATGCCCTC
4CL1_P.MASSONIANA TCCGTCCGGATAATCATGTCCGGCGCTGCGCCTCTCGGGAAGGAACTCGAAGATGCCCTC
4CL1_P.TAEDA AGAGAGCGTTTTCCCAAGGCCATTTTCGGGCAGGGCTACGGCATGACAGAAGCAGGCCCG
4CL1_P.MASSONIANA AGAGAGCGTTTTCCCAAGGCCATTTTCGGGCAGGGCTACGGCATGACAGAAGCAGGCCCG
4CL1_P.TAEDA GTGCTGGCAATGAACCTAGCCTTCGCAAAGAATCCTTTCCCCGTCAAATCTGGCTCCTGC
4CL1_P.MASSONIANA GTGCTGGCAATGAACCTAGCCTTCGCAAAGAATCCTTTCCCCGTCAAATCTGGCTCCTGC
4CL1_P.TAEDA GGAACAGTCGTCCGGAACGCTCAAATAAAGATCCTCGATACAGAAACTGGCGAATCTCTC
4CL1_P.MASSONIANA GGAACAGTCGTCCGGAACGCTCAAATAAAGATCCTCGATACAGAAACTGGCGAGTCTCTC
4CL1_P.TAEDA CCGCACAATCAAGCCGGCGAAATCTGCATCCGCGGACCCGAAATAATGAAAGGATATATT
4CL1_P.MASSONTANA CCGCACAATCAAGCCGGCGAAATCTGCATCCGTGGACCCGARATAATGARAGGATATATT
4CL1_P.TAEDA AACGACCCGGAATCCACGGCCGCTACAATCGATGAAGAAGGC TGGCTCCACACAGGCGAC
4CL1_P.MASSONIANA AACGACCCGGAATCCACGGCCGCAACAATCGATGAAGAAGGC TGGCTCCACACAGGCGAC
4CL1_P.TAEDA GTCGAATACATTGACGATGACGAAGAAATCT TCATAGTCGACAGAGTAAAGGAGATTATC
4CL1_P.MASSONIANA GTCGGGTACATTGACGATGACGAAGAAATCTTCATAGTCGACAGAGTAAAGGAGATEATC
4CL1_P.TAEDA AAATATAAGGGCTTCCAGGTGGCTCCTGCTGAGCTGGAAGCTTTACTTGTGGCTCATCCG
4CL1_P.MASSONTANA AAATATAAGGGCTTCCAGGTGGCTCCTGCTGAGCTGGAAGCTTTACTTGTGGCTCATCCG
4CL1_P.TAEDA TCAATCGCTGACGCAGCAGTCGTTCCTCAAAAGCACGAGGAGGCGGGCGAGGTTCCGGTG
4CL1_P.MASSONIANA TCAATCGCTGACGCAGCAGTCGTTCCTCAAAAGCACGAGGAGACGGGCGAGGTTCCGGTG
4CL1_P.TAEDA GCCTTCGTGGTGAAGTCGTCGGARATCAGCGAGCAGGAAATCAAGGAGTTCGTGGCAAAG
4CL1_P.MASSONIANA GCGTTCGTGGTGAAGTCATCGGAAATCAGCGAGCAGGARATCAAGGAGTTCGTGGCAAAG
4CL1_P.TAEDA CAGGTGATTTTCTACAAGAAAATACACAGAGTTTACTTTGTGGATGCGATTCCTAAGTCG
4CL1_P.MASSONIANA CAGGTGGTTTTCTACAAGAAAATACACAGAGTTTACTTTGTGGATGCGATTCCGAAGTCG
4CL1_P.TAEDA CCGTCCGGCAAGATTC TGAGAAAGGATTTGAGAAGCAGACTGGCAGCAAAATGA

4CL1_P.MASSONTIANA CCGTCCGGCAAGATTCTGAGAAAGGATTTGAGAAGCAGACTGGCAGCAAAATGA

Hinh 2. So sanh trinh tw nucleotide cla gen 4CL1 phan lap dwoc tir Théng dudi ngwa Yc’wi trintltu nucleotide ctia gen 4CL1
tr cay Théng Ira. 4CL1_P.massoniana: Trinh tw nucleotide cGa gen 4CL1 tach tr Thong dudi ngwa; 4CL1_P.taeda: Trinh
ty nucleotide gen 4CL1 clia cay Thong Itra (Ma sb PTU12012).
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KET LUAN

b3 phén 14p thanh céng gen 4CL1 oir mRNA cua
cdy Thong dudi ngua (Pinus massoniana Lamb.).
Toan bd ving khung doc (ORF) mang ma di truyén
cia gen 4CL1 & cdy Théng dudi ngua goém 1614
nucleotide m3 hoéa cho phin tr enzyme 4-
coumarate:coenzyme A ligase gdm 537 amino acid.
Trinh tu nucleotide clia gen ndy dd dugc ding ky
trén Ngén hang gen (mi s6 FJ810495).

Loi cam on: Céng trinh hodn thanh véi su hé tro
kinh phi ciia dé tai thugc Chuong trinh Cong nghé
sinh hoc Nong nghiép va Thity san, B6 Nong nghiép
va Phat trién nong thon.
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ISOLATION OF 4CL1 GENE FROM PINUS MASSONIANA LAMB. IN VIETNAM

Ha Van Huan"”, Ho Van Giang', Nguyen Nhu Ngoc', Bui Van Thang’, Nong Van Hai’, Chu Hoang Ha®

"Vietnam Forestry University (VFU)
“Institute of Bioechnology (IBT)

SUMMARY

Lignin is a complex aromatic polymer of vascular plants that provides mechanical strength to the stem and
protects cellulose fibres from chemical and biological degradation. 4CL] gene encoding 4-coumarate-CoA
ligase, which play a key role in lignin biosynthesis pathway in plants. The full-length cDNA of 4CL1 gene
isolated from Pinus massoniana Lamb. contains 1614 bp encoding 537 amino acid residues. We report on the
cloning and sequencing of 4CL1 gene from secondary developing xylem tissues of Pinus massoniana Lamb.
Comparison of nucleotide sequences of 4CL1 gene from Pinus taeda (Accession no., PTU12012) and Pinus
massoniana Lamb. showed 98% similarity at nucleotide level and 99% at amino acid level. The nucleotide
sequence of 4CL1 gene from Pinus massoniana Lamb. was deposited at NCBI database with the accession

number FJ810495.

Keywords: Ligin, Pinus massoniana Lamb., quality of wood, 4CL gene, 4-coumarate:coenzyme A ligase
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