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671, 794, 796. Vi tri 420-423 thay thé ba nucleotide AAA bang TTT
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gT-PCR cho thdy mikc d¢ biéu hién gen CCR ¢ 7 dong keo nghién
cieu khéng c6 sw khac biét dang ké.

Affiliation(s): Thai Nguyen University

Tir khoa: Acacia auriculiformis, biéu hién gen, cdu tric gen, lignin,
gen CCR

ABSTRACT

Cinnamoyl-CoA reductase (CCR) is the main gene involved in
lignin synthesis and is a DNA marker related to lignin content in
plants. In this study, we evaluated the structure and expression of
the CCR gene in 7 Acacia auriculiformis clones selected by the
Vietnam Academy of Science and Forestry, named as Clt7, Clt18,
Clt19, Clt25, Clt26, Clt43 and Clt57. Research results showed that
the CCR gene isolated from the Clt has a highly similar sequence
(98.8%) to the sequence of HQ317734 published on NCBI. The
gene is 3,317bp long, including 5 exons and 4 introns, encoding
319 amino acids. Compared to HQ317734, the CDS region of the
CCR_ Clt has some positions that have been deleted one or two
nucleotides such as positions 108, 468, 630, 670, 671, 794, 796.
Three AAA nucleotides at position 420-423 were substituted by
TTT, and A was replaced by G at position 715. Analysis of gene
expression by qT-PCR showed that the level of CCR expression
was not significantly different from 7 Acacia clones.

Keywords: Acacia auriculiformis, CCR, expression, lignin,
structure
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1. GIOI THIEU

Viét Nam la mot trong nhiing qudc gia ché bién
va xuét khau dd gd hang dau thé gidi. Hang nam,
nganh gd Viét Nam sur dung mot lugng nguyén liu
rat 16n tir ngudn gb trong ndi dia, trong do6 go keo
chiém ty 1& 16n (53%) (Téng cuc Lam nghiép, 2021).

Gd keo hién dang dugc str dung lam dam dé san
xuét gidy, bot gidy, lam vién nén, gd dan, dd moc
xdy dyng va dac biét la dé san xut cac mat hang do
20 xuat khau Chinh vi vay, cong tac chon tao giong
keo tot rat duoc quan tam. o] Viét Nam, viéc nghién
ctru chon tao gidng keo dugc tién hanh chu yéu van
bang cac phuong phap chon loc tir cac dong nhén
giong vo tinh hay cac dong nhap noi. Mot s6 nghién
ctru da ing dung chi thi phan tr trong mot so6 khau
chon gidng nhu x4c dinh mdi quan hé di truyén gitta
cac dong bang chi thi ISSR (Tuéan, 2011), RAPD
(Nguyen et al., 2004), ky thudt song ung sudt trong
danh gi4 chat hr(mg g0 (Van etal., 2022). Tuy nhién,
nhiing nghién ciru sdu vé chat luong gbd & mirc do
phan tir con rat han ché.

Whetten and Sederoff (1995) cho rang lignin 1a
thanh phan chinh anh huong dén chat lwong nguyén
liéu g6 trong nganh cong nghiép gidy. Lignin chiém
1/4 tong sinh khdi gd, ddy yéu t6 anh huong dén chat
luong nguyén liéu va san pham. Piquemal et al.
(1998) cho rang nhiing cay gd bi bién d6i vé dic tinh
lignin, voi lugng lignin giam hodc co thanh phan
giau syringyl d& ché bién va dugc ua chudng hon
trong san xuét bot gidy.

Vi vay, thay ddi vé thanh phan lignin 1a mot cach
tiép can quan trong dbi vai cac chuong trinh chon
tao gidng cdy rung. Chon glong truyen thong dua
trén chon loc kiéu hinh rat ton kém va mét nhiéu thoi
gian, hon nita chi c6 thé duge thuc hién trén nhiing
cy trudng thanh. Chon gidng dua trén chi thi DNA
la cong cu hitu ich dé cai thién ham luong va thanh
phan lignin trong cdy. Dé phat trién cac chi dau
DNA lién quan dén ham luong lignin, cic nha khoa
hoc da xac dinh dugc gen ma hoa enzyme
cinnamoyl-CoA reductase (CCR) c6 kha nang diéu
chinh ham luong va thanh phén lignin (Sukganah et
al., 2013).

Nam 2015, chin dong keo 14 tram vo tinh bao
gom: CIt18, Clt7, Clt19, Clt25, Clt26, Clt43, C1t57,
Clt98, AA9 da dugc danh gia khao nghiém mé rong
tai huyén Cam Lo tinh Quang Tri cho thiy c6 su
khac biét 1 rét vé sinh trudng, tinh chit co hoc gd
gitta cac dong keo 14 tram tham gia khdo nghiém
(Son va ctv., 2021). Dya trén cac két qua cong b,
nghién ctru nay tién hanh danh gia mic d6 biéu hién
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gen CCR ¢ 7 dong keo Clt7, Clt18, Clt19, Clt25,
Clt26, Clt43 va Clt57 dé l1am co s& xac dinh mbi
tuong quan gitra gen CCR va chat lugng gd ciia cac
dong keo nghién curu.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

Nghién ctru dugc tién hanh trén 7 dong keo 1a
tram Acacia auriculiformis ky hi¢u Clt7, CIt18,
Clt19, Clt25, Clt26, Clt43 va CIt57 do Vién Khoa
hoc va Lam nghiép Viét Nam chon loc va dang trong
khao nghiém tai huyén Cam L9, tinh Quang Tri.

2.2. Phuong phap nghién ctru

2.2.1. Thu mdu va bdo quan

Bay dong keo 14 tram dugc thu mau 14 non 2 tuan
tudi tai noi trong va bao quan trong thung lanh
chuyén dung. Mau dugc dua vé luu gitr ¢ -80°C tai
phong thi nghiém dé phuc vu nghién ctu.

2.2.2. Tach chiét RNA

RNA tong s6 duoc tach tir 14 bang bo kit
TopPURE ® Plant RNA extraction cua hang ABT,
Viét Nam. Cac budc tien nénh duoc thyc hién theo
hudng dan cua nha san xuat.

2.2.3. Téng hop cDNA

¢DNA duoc tdng hop bang bo kit High-Capacity
cDNA  Reverse Transcription cua  hang
ThermoFisher.

2.2.4. Khuéch dai gen CCR

Gen CCR duoc khuéch dai bang phuong phép
PCR sir dung cDNA lam khuan. Mbi phan g PCR
dugc tién hanh ¢ thé tich 20 pl bao gdm céc thanh
phan sau: 10ul PCR Master mix 2X, 1,5 pl moi
CCR_F1 (5’- CCTCACTCTCCCACTTAGCA-
3) va 1,5 ul mdi CCR R (5-
CAGGGCGACTCATTCTTTG-3") (Sukganah
et al., 2013), 2 ul cDNA va 6,5 pl nudc khi ion.
Phan g PCR dugc thyc hién b?lng may luan nhiét
PCR (Mastercycler nexus GX3, Effpendorf) trong
30 chu ky theo chu trinh nhiét nhu sau: 94 °C 1 phit,
56 °C 40 gidy, 72 °C 1 phit va két thuc kéo dai mdi
& 72 °C 5 phat. San pham PCR duoc kiém tra trén
gel Agarose 0,8% st dung thang chuan 1Kb Plus
DNA ladder cua hang Thermo Fisher, hién thi két
qua bang may soi gel UVP GelStudio cua hing
Analytik Jena.

2.2.5. Gidi trinh tw gen

San phim PCR gen CCR dugc tinh sach va giai
trinh tu hai chi€u theo phuong phap Sanger boi cong
ty Apical Science. Trinh tu gen va amino axit gen
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CCR ciia dong keo 14 tram dugc dbi chiéu voi trinh
tu gen CCR cong bo trén ngan hang gen NCBI bang
phan mém Bioedit va bang cong cu BLAST.

‘Céu‘trﬁc protein gen CCR dugc xdy dung bing
phan mém Phyre 2.

2.2.6. Phan tich dinh lwong gen CCR

Mirc d6 biéu hién gen CCR ¢ cac dong keo la
tram ClIt dugc xac dinh bang phuong phap phéan tich
dinh lugng qRT-PCR sir dung bo kit SYBR Green
cua hang Bio-Rad, My. Phan tng dugc ticn hanh
theo hudng dan cia nha san xuat va thyc hién trén
méy real-time PCR ABI 7900 & diéu kién 95°C/5
phut, tiép theo 1a 40 chu ky gom 95°C/15 giay,
60°C/30 giay, 72°C/30 gidy, su dung cip moi
CCR_F2 (5-
ATGTCCAAGGTTGTCTGTGTCA-3*) va
CCR_R (5’- AGGGCGACTCATTCTTTG-3")
(Sukganah et al., 2013). Phan tng duoc thuc hién
lap lai 3 lan. Mtrc d6 biéu hién gen dugc phan
tich theo phuong phap 2" cua Livak and
Schmittgen (2001). Gen Ubiqutin dugc st dung
lam ddi chimg véi trinh ty mo6i nhu sau: UbFor:
5’-CACCCTGGCTGACTACAACA-3’ va
UbRev: 5’-TTCTTCTTGCGGCAGTTGAC-
3.

3. KET QUA VA THAO LUAN

3.1. Két qua khuéch dai gen CCR

Pé khuéch dai gen CCR, cDNA dugc st dung
1am khuan cho phan tmg PCR véi cap moi ddc hiéu
CCR_F/CCR_R. Két qua dién di trén gel agarose
cho thay tit ca cac mau déu cho san phdm PCR véi
mdt bang duy nhét co kich thude khoang 1,3 kb
(Hinh 1), twong duong vdi kich thuge 1y thuyét
chiéu dai cua ving cDNA (Hinh 3B). Két qua nay
cho thiy viing ma hoa gen CCR & 7 dong keo 14 tram
Clt7, Clt18, Clt19, CIt25, CIt26, Clt43 va CIt57 da
dugc khuéch dai thanh cong.

M Cit7 Cit18 Clt19 Clit25 Clt26 Clt43 CIt57

1.3kb
1.0kb

Hinh 1. Két qua dién di san pham PCR khuéch
dai gen CCR trén gel agarose 0,8%

Ghi chu: M:1kb DNA leader, Clt: cdc dong keo ld tram
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Geum urbanum(OX327016.1)
Prunus persica(XM_007205496.2)
Fragaria vesca subsp. vesca(XM_004294731.2)
Comarum palustre(0X637582.1)
Prosopis cineraria(XM_054934589.1)

o Prosopis alba(XM_028936598.1)
h mmmmmmmmmemmmsmmmmm————

9 Abrus precatorius(XM_027480077.1)
Glycine soja(XM_028333997.1)
Glycine max(XM_003538268.4)
Glycine max(BT098431.1)
Arachis ipaensis(XM_016350771.2)
Arachis stenosperma(XM_057890409.1)
'”'—{ Arachis duranensis(XM_016093096.3)
Arachis hypogaca(XM_025836194.2)
Hinh 2. So db cy thé hién méi twong dong di
truyén gen CCR giira keo 14 tram CIt va mot sb
loai khac
3.2. Trinh tw va cdu tric cia gen CCR & cac
dong keo la tram

Tir két qua khuéch dai ving gen mi hoa, san
pham PCR (Clt7) duoc giai trinh tu bang phuong
phap Sanger. Két qua giai trinh tu dugc kiém tra va
dbi chiéu véi trinh tur gen CCR cong b trén ngan
hang gen NCBI cho thay trinh tu gen CCR khuéch
dai co do tuong dong v6i mot sb loai khac thude chi
Arachis, Prosopis, Glycine, Prunus, Acacia,... Trong
d6, dong keo 1a tram Clt c6 d6 tuong déng cao nhit
(98,8%) vai trinh ty gen CCR 6 loai keo lai Acacia
auriculiformis x Acacia mangium da cong bd c6 mi
s6 HQ317734 trén ngan hang gen NCBI (Hinh 2).
Theo d6 gen CCR ¢6 chiéu dai 3.317 bp gdm 5 doan
exon va 4 doan intron (Hinh 3A). Bao gém viing
promoter (903 bp), ving gen ma hoa (1.305bp) va
vung khung doc mé (906bp). Gen CCR ma hoéa 319
amino axit (Hinh 3 va 4).

(A) Fulllength

Promoter

3.317bp

[ I ]

!

1.305bp

!

MSKVVCVTGASGAIGSWLVRLLLDRGYTIHATVQNLKDENETKHLEVMEGAKSRLRLF
EMDLLDEDSIMATVKGCAGVFHLACPNVIGQVQDPEKEIVEPAVKGTVNVLKAAREAG
VERVVATSSISAIIPSPNWPSDRIKNEDCWCDLDYCKRKGLWYPIAKTLAEKAGWEFAK
ETGYDVVMINPGTALGPLIPPRLINSSMAVLLGVLKGDTETYEDFFMGMAHFKDVAMAH
ILAFEKKEASGRNLCVEAIRHYGDFVEKVAELYPQYHVAKVPKDTQPGLLRATDASKKL
INLGMKFTPIEQUTDAVESLKSLGFL

In3

]

®) cDNA

(©)  Amino acid

Hinh 3. Céu tric gen CCR va trinh ty amino
axit
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cctececcgggageatataaggtacgtgcttttacgttacgtgtetcttacctetctatecttttaatcagagagataaagecttttgtatttattttttttattgtatttata
tatttagatttatattataggctgttttttgaaaattttctattcataactaataccttaaattaattagtttccaagatactcgtgttataagacaaacatttctaaatacag
aaaatataggattgaaaattaattaatttaagatattgggtataaaaaactcccataaaacaacatataatataaatctaaatacataaaagaattataaaaatgect
gattcctctaagagagataggcatgtaaggggcacataaagtgagaagcaaccttatgtatctcaccttatgtgeccggacaccaccatgaataatcaaataac
ttggatttctgatgctaataacaaatgaaaaaaaaaatcacgcgtgtaaataatgcetagtactttagtactattataattatatcccaaatacaaacaaatactcecte
cggtcctaattataagagctagttaactttctttggaaaaattaaggaagcaaaataagttacttaatcatttcatatgttaaatatccttagattatatattagtttatta
gtcaaactaataagattgaagaaaaaaataaaaataaaaatgctttaaagtaatttaattagcttccttaatttctccaaaaaagtcaattagetcttataattaggact
ggaggtagtaaaaagaaaaaagaaaacatcatgcacgeggcactcatagaagcaacctctgcetctaatttgtgaactcggteggttactttttcattccttatata
caccaaccgtttccaactacagccttgatccttcaactagttaaccaacacctcactctcccacttagcaatcecattggttgttattatttccacaaattaaactatat
cATGTCCAAGGTTGTCTGTGTCACCGGAGCCAGCGGCGCCATCGGATCATGGCTCGTCCGCCTC
CTCCTCGATCGTGGCTACACCATCCATGCCACCGTCCAAAATCTCAgttacgctctttttatatgcacttcatatataa
ttaaacttcattccgttataactgcatgaaagtgaatattggctctaaaccgtacttaattaatttcgtttctggatcgaataatatataactagatagataatcagttga
agaataagtaattatattaataatatgagaacacagaGGACGAGAACGAGACGAAGCATTTGGAGGTGATGGAGGGA
GCAAAGAGTCGATTGCGTTTGTTCGAGATGGATCTACTGGACGAGGACTCCATCATGGCCACC
GTGAAGGGCTGCGCCGGCGTCTTCCATCTGGCGTGTCCCAACGTCATCGGTCAGGTTCAAGATC
CAGAGgtaccaaataataataatactacgtacatactactaactccatgtatatacttttttttattcctataattatgtttgaatatgtggtaacgtggctatatattt
ttttgttgtatattattggoostatacagAAGGAGATAGTGGAGCCGGCGGTGAAAGGGACGGTGAACGTGCTGA
AGGCAGCGAGAGAAGCAGGGGTGGAAAGAGTGGTGGCGACGTCGTCGATATCGGCGATTATT
CCGAGTCCCAACTGGCCATCCGACAGGATAAAAAATGAGGACTGTTGGTGCGACCTTGACTAC
TGCAAACGCAAGGGGgtgagctttttttgttttgtttttgcccctttttcagagttttatgttcttcaaaagttgaattetctctcegattettetecgtttttg
cttttctttttttaaccacataatactacctccactgtttacaccataaatagtactcgtatgtttttgttgttaggtttttcaaacaaaacctaattaaatttttagtaattaa
acaagtgattgaggcctcataaaagtataaaacatacgaatatatgcatgttactgataaggagttgtacaaattccttcttcttcttettcttcttettettcttttttttttt
ttgccgtaaaaaagtttaaattaaatcacatggcatgtcttttactttattatcattaaggcataccatttttatcaccactaatgtcattaccactttttcaccattagatc
aacatctcaataggaaagagaaatgataaaaatctaacggcgaaaaagtagtagtggtattaatgatgacaaaaaatagtagtgacagtatcctatccttattatt
aaagttctgaaaatatgaaaagacagtatttaagcttcctacgtaaaaaaacagtacttaagagataaaattatttttattctgaaaacctaaaagtaataaagtatc
acttaaaaaaaagggtaaaggtgtgtttgttgtccgcacataatagtggagagattgattttgaattggaaatgecatgcagc TATGGTATCCAAT
CGCTAAAACGCTGGCGGAGAAAGCAGGGTGGGAATTTGCGAAGGAGACAGGGTACGACGTCG
TTATGATAAATCCCGGCACCGCCTTAGGCCCTCTCATTCCGCCCAGGCTCAATTCAAGCATGGC
CGTCCTTCTCGGCGTTCTCAAAGgtcttcttccatagetactttttctgetcagtgeteteccacactcactaattcacatcacaactgtaatgt
aatccatgtccgatggacgatgcageGGACACAGAGACCTACGAGGACTTCTTCATGGGAATGGCACACTTTA
AGGATGTGGCCATGGCTCACATCCTGGCCTTCGAGAAGAAGGAGGCTTCTGGAAGGAACTTGT
GCGTGGAAGCCATCCGTCACTACGGTGATTTITGTGGAAAAAGTGGCTGAATTGTACCCTCAATA
TCATGTGGCTAAGGTGCCTAAGGATACTCAGCCTGGTTTGCTCCGAGCCACGGATGCTTCTAAG
AAGTTGATTAATCTAGGCATGAAGTTCACCCCCATTGAGCAAATCATCACCGATGCTGTTGAAA
GTTTGAAGAGCTTGGGCTTTCTCTAAATCTCGGTCCATATTCCTTCTTAATTTGGGGGACTTCAC
TGGTTGTGATTGTGTTTGTGTTTATGGGGATCTAGTGATGGTGGTGTGGTTGGGTCAAATAAGG
ATGATGAACTTGCAGTTGATGTCCCTTGTTCTGTATTTTCATGACAAGAGTTGTTTATGTATAAA
CTCTTGCAGTTAATATTAAATAATTCTTCAGTAGATTGGCAAAGAATGAGTCGCCCTGCCAT

Hinh 4. Trinh tw gen CCR
Ghi chu: trinh ty mau xam: vung promoter, trinh tw chir cdi in hoa: vung exon, trinh tu chit cdi thuong: viung intron.

Két qua so sanh trinh tw ving gen mé hoa cua tri bi mat mot hodc hai nucleotide nhu vi tri 108,
gen CCR & dong keo 14 tram Clt véi trinh ty gen ctia 468,630, 670,671, 794, 796. Vi tri 420-423 thay thé
loai keo lai Acacia auriculiformis x Acacia ba n}lcleotld? AAA Pang TTT va A thay bang G &
mangium c6 ma s6 HQ317734 cho thdy co motsévi ~ Vitri 715 (Bang 1, Hinh 5).

Bang 1. Su sai khac nucleotide viing ma héa gen CCR & dong keo 14 tram Clt so v6i trinh tu tham chiéu
HQ317734 trén ngan hang gen NCBI

Vi tri va trinh ty thay doi

Gen 108 420423 468 630 670-671 715 794 796
CCR-HQ317734 A AAA C G CA A T C
CCR-Clt ; TTT - ] - G ] -
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HQ317734
CCR-Clt

HQ317734
CCR-Clt

HQ317734
CCR-Clt

HQ317734
CCR-Clt

HQ317734
CCR-Clt

110 120 130 140 150 160 170 180 190 200
AAAATCTJAAGGACGAGAACGAGACGAAGCATTTGGAGGTGATGGAGGGAGCARAGAGTCGATTGCGTTTGTTCGAGATGGATCTACTGGACGAGGACTC
AAAATCT( |AGGACGAGAACGAGACGAAGCATTTGGAGGTGATGGAGGGAGCAAAGAGTCGATTGCGTTTGTTCGAGATGAAACTACTGGACGAGGACTC

410 420 430 440 450 460 470 480 490 500

| 1 1 i | | 1 I | | | 1 = T | 1 I I | 1
ACTGGCCATCCGACAGGATA:AAA:AATGAGGACTGT TGGTGCGACCTTGACTACTGCAAACGCAAGGGEUTATGGTATCCAATCGCTARAACGCTGGCGGA
ACTGG-CCATCCGACAGGATA'T_T_’I‘AATGAGGACTGT TGGTGCGACCTTGACTACTGCAAACGCAAGGGH |TATGGTATCCAATCGCTAAAACGCTGGCGGA

620 630 640 650 660 670 680 690 700

610

AGCATGGCCGTCCTTCTCGGCGTTCTC GGGACACAGAGACCTACGAGGACTTCTTCATGGGAATGECACACTTTAAGGATGTGGCCATGGCTCACA
AGCATGGCCGTCCTTCTCGGCGTTCTC [GGGACACAGAGACCTACGAGGACTTCTTCATGGGAATGGE ACTTTAAGGATGTGGCCATGGCTCACA
710 720 730 740 750 760 770 780 790 800

| 1 T 1 | | 1 1 | | | 1 | | | 1 1 1 | 1
TCCTGGCCTTCGAGAIPI.GAAGGAGGCTTCTGGAAGGAACTTGTGCGTGGAAGCCATCCGTCACTACGGTGATTTTGTGGAAAAAGTGGCTGAATTGTACCC
TCCTGGCCTTCGAGAEGAAGGAL'I[JL/l TCTGGAAGGAACTTGTGCGTGGAAGCCATCCGTCACTACGGTGATTTTGTGGAAAAAGTGGCTGAATTGTACCC

810 820 830 840 850 860 870 880 890 900

TCAATATCATGTGGCTAAGGTGCCTAAGGATACTCAGCCTGGTTTGCTCCGAGCCACGGATGCT TCTAAGAAGTTGATTAATCTAGGCATGAAGTTYACC

Hinh 5. Vi tri sai khac nucleotide trén trinh tw gen CCR é dong keo 14 tram Clt so véi trinh tw tham

HQ317734
Clt

HO317734
Clt

HQ317734
Clt

HQ317734
Clt

HQ317734
Clt

chiéu QH317734 trén ngin hang gen

MSKVVCVTGASGAIGSWLVRLLLDRGYTIHATVQNLRTRTRRSIWREWREQRVDCVCSRTNYWTRTPSWPPARAAP
ASSIWRVPTSSVRFKIQRRREWSRRTKGRKTVERQREKQGWKVGWRRRRYRRLFRVPTGHPTGYLMRTVGATLTTA
NARGMVSNRSNAGGESRVGICEGDRVRRRYDKSRHRLRPSHSAQAQFKHGRPSRRSQRDTETYEDFFMGMALHGCG
HGSHPGLREEGGFWKELVRGSHPSLRKFCGKSGSIVPSISCGGGAYGYSAWFAPSHGCFLEVDVSRHEVPPLSKSSPML
LKVRRAWAF

MSKVVCVTGASGAIGSWLVRLLLDRGYTIHATVONLKDENETKHLEVMEGAKSRLRLFEMDLLDEDSIMATVKGCAGVEH 80
MSKVVCVTGASGAIGSWLVRLLLDRGYTIHATVONLRTRTRRSIWREWREQRVDCVCSRTNYWIRTPSWPPARAAPASSI  §0

LACPNVIGOVQDPEKEIVEPAVKGTVNVLKAAREAGVERVVATSSISATITIPSPNWPSDRIKNEDCWCDLDYCKRKGLWYP 160
WRVPTSSVRFKIQRRREWSRRTKGRKTVERQREKQGWKVGWRRRRYRRLFRVPTGHPTGYLMRTVGATLT TANARGMVSN 160

TAKTLAEK-————- AGWEFAKETGYDVVMINPGTALGPLIPPRLNS SMAVLLGVLKGDTETYEDFFMGMAHFKDVAMAHTIL 235
RSNAGGESRVGICEGDRVRRRYDKSRHRLRPSHSAQAQFKHGRPSRRS —————— QRDTETYEDFFMGMA-LHGCGHGSHP 233

AFEKKEASGRNLCVEAIRHY GDEVEKVAELYPQYHVAKVPKDTQPGLLRATDASKKLINLGMKFTPIEQIITDAVESLKS 315
GLREEGGFWKELVRGSHPSLRKFCGKSGSIVPSISCGGGAYGY SAWFAPSHGCFLEVDVSRHEVPPLSKSSPMLLKVRRA 313

LGEL 319
WAE- 316

Hinh 6. Trinh tw amino a xit ciia gen CCR & dong keo 14 tram Clt

Ghi chi: (4) va so sanh trinh ty amino a xit cia dong keo ld tram Clt voi trinh ty loai keo lai HO317734, (B) Trinh tir
danh dau thé hién amino axit twong dong.

HQ317734

Hinh 7. CAu tric 3D chudi amino axit ciia gen CCR & dong keo la tram Clt va keo lai HQ317734 dwoc

dw doan béi phin mém Phery 2
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Gen CCR & dong keo lé tram Clt ma hoa cho 316 tich thong ké ANOVA so sanh giira cc dong keo
amino axit ¢6 trinh ty nhu trong Hinh 6A. So sanh Clt fho‘ tha}’ gia try XF<F. erit ()Bang 2). Dle}l nay co
véi loai keo lai md sé6 HQ317734 cho thdy ty l¢ ~ nghia la mic do biéu hién cia gen CCR ¢ 7 dong

tuong dong trinh tw chudi amino axit chi dat 29,38% keo 14 tram trong nghién ctru nay co su khac biét
(Hinh 6B). Piéu nay do sy thay ddi mot sb khong c6 y nghia thong keé.
nucleotide trén ving CDS (Hinh 5) da dan dén su 12
thay di trinh tyr amino axit (Hinh 6, 7). :

3.3. Biéu hi¢n ciia gen CCR & cic dong keo 14 os .

tram Clt I [ I
0.6 * I

Dé dénh gia mirc do biéu hién ciia gen CCR & o
cac dong keo 14 tram, thi nghiém tién hanh phéan tich '
dinh luong bang phuong phap real time PCR (qRT- 02
PCR). Két qua phan tich mirc d6 biéu hién cta gen 0
CCR O' ’7 dong keO C1t7 Cltg Clt19 C1t25 C1t26 Clt7 Cltl8 Clt19 Clt25 Cli26 Cl43 Clt57
Clt43, CIt57 dugc trinh bay ¢ Hinh 8. Hinh 8. Biéu hién cia gen CCR & cac dong keo

Mic du mirc do biéu hién gen CCR c¢6 su bién 14 tram nghién ciru
dong gitra cac dong keo Clt, tuy nhién két qua phan

Bang 2. Két qua phén tich théng ké ANOVA mirc d9 biéu hién ciia gen CCR ¢ 7 dong keo 14 tram Clt

Source of Variation SS df MS F P-value F crit
Between Groups 0,0485619 6 0,0080937  2,4177335  0,0814072  2,847726
Within Groups 0,0468667 14 0,0033476
Total 0,0954286 20

loc kiéu hinh rat tén kém va chi c¢6 thé duoc thuc
hién trén nhiing cay truong thanh. Do do, chon lgc
dua trén bién thé DNA c6 thé 1a mot cong cu hitu
ich dé cai thién ham luong va thanh phan lignin
trong cdy. Mat khac, diéu khién qua trinh biéu hién
ctua gen CCR ciing cho hi¢u qua cao trong nghién
ctru & cay thudc 1a chuyén gen (Piquemal et al.,
1998; Ralph et al., 1998; O’Connell et al., 2002) va
Arabidopsis (Goujon et al., 2003). Cay chuyén gen
¢6 biéu hién gen CCR thap nhat va lignin giam 50%
so voi cdy thong thuong. Cac két qua nay cho thay
hoan toan co thé diéu khién mirc do biéu hién cta
gen CCR trong cdy keo dé kiém soat ham luong
lignin phi hop véi qua trinh san xuat bot gidy.

Cinnamoyl-CoA Reductases (CCR) 1a mét chét
xlc tac quan trong trong qua trinh sinh tong hop
monolignols ¢ thuc vat. Hoat dong cua CCR lan dau
tién dugc bdo cdo trong nghién ciu cua
Wengenmayer et al. (1976) ¢ cday déu tuong
(Glycine max). Mac du lignin c6 vai trdo quan trong
v6i sy song ciia thuc vat nhung trong nganh cong
nghiép sir dung sinh khéi thi lignin gy ra nhimg kho
khan nhit dinh. Su hién dién cua lignin 1am giam
kha nang ti€u hoa thirc an (Fontaine et al., 2003) va
can tré qué trinh duong hoa bang enzyme (Chen &
Dixon, 2007; Van Acker et al., 2013). Do d6, trong
san xuat, ta phai tén chi phi xir ly dé lam giam tinh
ran chic cta thanh té bao thuc vat ddi véi cac
enzyme phan gidi xenlulose (Hu & Ragauskas, Trong nghién ctru ndy, gen CCR dugc phan lap
2012; Leu et al., 2013). tir cdy keo 14 tram co trinh tu twong dong cao
(98,8%) voi gen CCR (HQ317734) dugc cong b
trén ngan hang gen NCBI. Mot $6 vi tri bi mét hodc
thay thé nucleotide so v&i trinh tu cong bd. Mic du,
két qua khao nghiém cta Son va ctv. (2021) cho
thy c6 su khac biét vé sinh truong ciia cac dong keo
la tram Clt7, Clt18, Clt26 c6 sinh trudng nhanh va
ning suat cao hon cic dong con lai nhung trong
pham vi nghién ctru nay, mirc do biéu hién cia gen
CCR ¢ 7 dong keo cho thay khong c6 su khac biét y
nghia. Tuy nhién, dé c6 két luan chinh xac hon can
tién hanh thém nghién ciru biéu hién gen & cac bd
phan khac nhu than, canh va dic biét 1a xac dinh
ham lugng lignin ¢ cac dong keo noi trén.

Keo la cay gb cung, cép nguyén liéu chinh cho
nganh cong nghiép gidy. Tuy nhién, ham luong
lignin trong go keo chiém ty 1¢ l6n trong tong sinh
khdi gd, day lai 1a thanh phan khong mong muon
trong qua trinh chuyén ddi gd thanh bot gidy va gidy
(Whetten & Sederoff, 1995). Ham lugng va thanh
phan lignin trong gd ¢6 anh hudéng dén hiéu suat va
chat lwong cua san pham (Piquemal et al., 1998).
Nhing thay d6i vé s lugng hodc chét lugng lignin
1a mot khia canh quan trong ddi v6i cac chuong trinh
chon tao giéng cay rimg. Nhan giéng truyén thdng,
dua trén viéc do luong cac dac diém lignin va chon
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4. KET LUAN

Nghién ctu cAu triic va mirc d6 biéu hién cua gen
CCR ¢ 7 dong keo la tram Clt7, Clt18, CIt19, CIt25,
Clt26, Clt43 va Clt57 cho thiy gen CCR c6 chiéu
dai 3.317bp gdém 5 doan exon va 4 doan intron, ¢6
do tuong dong cao (98,8%) véi trinh ty gen CCR
cong bd trén ngan hang gen NCBI (ma sO
HQ317734). Mirc d6 biéu hién cia gen CCR ¢ 14
cac dong keo khong 6 su khac biét y nghia. Két qua
nghién ctru thu duge cho thiy c6 thé duya trén biéu
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