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TOM TAT

Qué (Cinnamomum aromaticum Ness) Ia loai cdy ¢ gid tri kinh t€ cao nh ham
lwong tinh déu quy. Tuy nhién, ddc diém hinh thdi tvong déng gita cdc lodi
trong chi Qué khién viéc dinh danh béng phuwrong phdp truyén théng gédp nhiéu

Théng tin chung: khé khdn. Nghién ctru ndy st dung ba viing DNA mé vach phé qudt gém rbcl,
Ngay nhén bai: 02/10/2025 trnL-trnF, ITS dé phdn tich 9 mdu Qué thu th@p tai tinh Qudng Ninh va Lao Cai.
Ngay phén bién: 04/11/2025 Cdc trinh ty thu duoc c6 mire d6 twong déng rdt cao (99,7-100%) so vdi cdc

Ngdy quyét dinh déng: 09/12/2025  trinh tw dé cng b6 trén GenBank. S6 vj tri sai khdc gitra cdc mGu nghién ciru
v cdc lodi cling chi dao déng tir 1-13 nucleotide. Trong dd, ving ITS thé hién
khéd néng phén biét lodi cao nhét, trong khi viing trnL-trnF cho théy gid tri phén
gidi thép. Trinh tw rbcl (567 bp), trnl—trnF (422 bp) va ITS (376 bp) dwoc chudn
héa, phén tich bdng phdn mém BioEdit/MEGA7 va BLAST, sau dé dd ddng ky
trén co s& di liéu GenBank (md s6: PV962818-PV962823; PV819493—
PV819494). Két qud khdng dinh viing ITS phén gidi tét quan hé gén—xa gilia
cdc mdu Qué, hé tro hiéu qué gidm dinh giéng, truy xudt ngudn géc va kiém

Tir khéa: sodt chét lwong tinh ddu trong sén xudt. Nghién ciru gép phén khdng dinh tinh

DNA md vach, dinh danh lodi, ITS, hiéu qud ciia DNA mé vach trong dinh danh C. aromaticum, déng thdi cung

ngudn gen, Qué. clp co' sé& khoa hoc cho bdo tdn va phdt trién nguén gen Qué & Viét Nam.
ABSTRACT

Cinnamomum aromaticum Ness is a economically important species due to its
valuable essential oil. However, morphological similarities among
Cinnamomum species make traditional identification methods difficult. This
study employed three universal DNA barcoding regions rbcl, trnL-trnF, and ITS
to analyze nine C. aromaticum samples collected from Quang Ninh and Lao Cai
provinces, Vietnam. The obtained sequences showed a high similarity level
(99.7-100%) with those of Cinnamomum species deposited in GenBank,
differing by 1-13 nucleotides. Among the three regions, ITS exhibited the
highest discriminatory power at the species level, while trnL-trnF showed
limited resolution. The sequences of rbcl (567 bp), trnL—trnF (422 bp), and ITS
(376 bp) were edited, aligned, and analyzed using BioEdit, MEGA7, and BLAST,
and subsequently deposited in GenBank (accession numbers PV962818—
PV962823; PV819493-PV819494). The results confirm the efficiency of the ITS
region in resolving genetic relationships among C. aromaticum samples,
supporting accurate species identification, genetic resource tracing, and
essential oil quality control. This study highlights the accuracy and utility of
DNA barcoding for the genetic identification of C. aromaticum and provides a
scientific basis for the conservation and sustainable development of cinnamon
genetic resources in Vietnam.
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1. DAT VAN DE

Cay Qué (Cinnamomum aromaticum Ness)
la loai cay I1&m nghiép co gid tri kinh té& va sinh
thai cao, dwgc sir dung rong rai trong cac nganh
thuwc pham, duoc liéu va huong liéu nhd ham
lwong tinh dau quy. O Viét Nam, Qué duoc gay
trong & nhiéu tinh mién Bac va mién Trung,
trong d6 Quang Ninh va Lao Cai a3 hai vung
trong trong diém. Tuy nhién, loai C.
aromaticum cé dic diém hinh thai rat twong
ddéng vai céc loai khac trong chi Cinnamomum
nhw C. verum, C. burmannii, khién viéc dinh
danh dua trén dic diém hinh thai truyén théng
gap nhiéu khé khdn va dé nham lan.

Su khéc biét vé diéu kién sinh thai gilra cac
vung trong con cé thé dnh hudng dén dic tinh
sinh ly, hda hoc va ciu truc di truyén cta Qué.
Do do, viéc xac dinh chinh xac loai va danh gia
dac diém di truyén cla cdc quan thé 13 co s&
khoa hoc quan trong cho chon gidng, bao tén
va phat trién ngudn gen Qué trong nuwdc.

Trong nhitng ndm gan day, cdng nghé sinh
hoc phan tlr, dac biét la ki thudt DNA m3 vach
(DNA barcoding), da tré thanh cdng cu hiéu qua
trong phan loai va giam dinh thuc vat. Cac chi
thi phé bién nhw rbcl, matK, trnL-trnF, trnH-
psbA (thudc hé gen luc lap) hay ITS (thudc hé gen
nhan) da chirng minh hiéu qua trong giam dinh
loai va phan tich mai quan hé di truyén [1-4].

Tai Viét Nam, Ta Minh Quang (2023) da
chirng minh hiéu qua cla rpoB va matK trong
dinh danh Qué & nhiéu vung sinh thai khac
nhau [5]. Ha Bich Hong va céng su (2021) [6],
Vu Dinh Duy va céng sy (2024) [7], Vu Dinh Duy
va cong su (2025) [8] s&r dung céc chi thi rbcl,
matK, trnH-psbA, ycfl va ITS dé gidm dinh loai
Xa xi (C. parthenoxylon) & Viét Nam, cho két
qua phan biét rd rang gilta cac ngudn gen.
Nguyén Thu Hién va cong s (2025) ap dung
vung trnL-trnF cho 18 mau Qué & céc vung khac
nhau, ghi nhan d6 twong déng di truyén cao va
khang dinh cac mau déu thudc loai C. cassia [9].
O pham vi quéc t&, Kojoma va cong su (2002)

cho thay trnl-trnF c6 thé phan biét dugc bon
loai Cinnamomum thu thap tlr nhiéu qudc gia
[10]. Nhiéu nghién cttu khac cling khang dinh
uwu thé cda ITS va cac doan gen luc lap khéc
trong phan biét cac loai Cinnamomum [11-15].
Mac du d3 c6 nhiéu nghién clru trong va
ngoai nwdc vé& DNA ma vach cla chi
Cinnamomum, song dit liéu di truyén ddc trung
cho cdc quan thé Qué tai nhitng vung trong
trong diém & Viét Nam, dac biét 1a Quang Ninh
va Lao Cai, vin con han ché. Do dé, nghién clru
nay duogc thyc hién nhdm phan tich ba vung
DNA m3 vach phd quat (rbcL, trnL-trnF va ITS)
clia cac mau Qué tai hai tinh trén, qua dé danh
gid kha nang phan biét loai, bd sung dit liéu di
truyén va cung cap co s& khoa hoc phucvu cong
tac giam dinh, bdo tén, chon giéng va phat trién
ngudn gen Qué & Viét Nam.
2. PHUONG PHAP NGHIEN CU'U
2.1. Vat liéu nghién ctru
Chin m3u 1a Qué dwoc thu thap tai 2 tinh
mién Bac Viét Nam & Quang Ninh va Lao Cai.
M3u 14 banh té, khong sau bénh, duoc thu tir
cac cay khoe manh dai dién cho tirng quan thé.
Sau khi thu, mau duoc bdo quan lanh (4°C) va
van chuyén vé phong thi nghiém, lwu gitr trong
th ddng & -20°C cho dén khi tach chiét DNA.
2.2. Phwong phap tach chiét DNA téng sé
DNA tdng s6 dugc tach chiét tir 100 mg mé
la bang bo kit Dneasy Plant Mini Kit (Qiagen,
Plrc) theo huwdng dan cta nha san xuat. Nong
d6 va do tinh sach DNA duoc xac dinh bang
may quang ph6 Nanodrop 2000 (Thermo Fisher
Scientific, Hoa Ky) tai bwdc séng 260/280 nm.
Cac mau DNA dat yéu cau duoc pha lodng dén
nong doé lam viéc 50 ng/ul dé s&r dung cho phan
trng PCR.
2.3. Khuéch dai PCR va gidi trinh tu nucleotide
Ba vung DNA ma vach gbém rbcl, trnL — trnF
va ITS duwoc khuéch dai bang phan &ng PCR véi
cac cap moi ddc hiéu tham khdo tir cic nghién
clru trude [12, 16, 17]. Cac phan (rng PCR duwgc
thuc hién trén may TC1000-G (Biologix, Hoa Ky)
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v3i tdng thé tich 25ul bao gébm: H,0 deion (9
ul), 2xPCR Master mix Solution cta hang
Norgen Bioteck (12,5 ul), 10 pmol/ul méi xudi
(1,25 pl), 10 pmol/pl méi nguoc (1,25 pl), DNA
téng s6 1 ul (twong duwong 50 ng). Chu trinh
nhiét cha phan ng PCR nhu sau: bién tinh &
95°C trong 5 phut; 40 chu ky |3p lai cha ba buéc
95°C- 30 gidy, 52°C (ddi v&i mdi rbcl), 54°C (d6i
v@i moi trnL-trnF) va 56°C déi véi moi ITS) 45
gidy, 72°C 60 gidy; hoan tat kéo dai chudi 72°C

10 phut va gitr mau & 4°C. San pham PCR duoc
kiém tra bang dién di trén gel agarose 1% c6 bd
sung Redsafe (Intron, Han Quéc) va bang DNA
dwoc quan sat va ghi lai bdng hé théng chup
anh Dolphin-Doc Image system (Wealtec, Hoa
Ky). San pham PCR sau tinh sach dvoc gli tdi
Cong ty 1%t Base (Malaysia) dé giai trinh ty theo
phuong phdp Sanger, st dung bd BigDye®
Terminator v3.1 Cycle Sequencing Kit (Applied
Biosystems).

Bang 2. Trinh ty cdc cdp moi va kich thuéc cac doan gen dich theo ly thuyét

Gene Nhiét d6 Kich thwéc
. Tén moi Trinh tw moi gan moi doan DNA Tham khdo
dich o
(°C) du kién
CCF1 5'-GCGCATTTCAGCTCGAC-3’ Eui Jeong Doh
ITS , , 55 400 va cong s,
CCR3 5’-CTGGCGCGCGGCCAGT-3 2017 [12]
rbcLaF -ATGCACCACAAACA GAG ACTAAAGC3 Kress and
bl hlaR  5- GTAAAATCAAGTCCACCGCG-3' >2 600 E”Cks[‘;z’] 2007
trnL- e 5'-GGT TCA AGTCCC TCT ATC CC-3' 54 500 Taberlet va cOng
trnF f 5'-ATT TGA ACT GGT GACACG AG-3' sy, 1991 [17]

2.4. Phuwong phap phan tich dir liéu DNA ma
vach

Trinh ty nucleotide thu dugc, duoc chinh
sra va cdn chinh bang phan mém BioEdit 7.25
[18], Mega7 [19]. C4c trinh ty dugc so sanh
v&ico so dit liéu GenBank théng qua céng cu
BLASTn (https://www.ncbi.nlm.nih.gov/blast)
dé xac dinh mlrc d6 twong déng va xac nhan
dinh danh loai. Cac phan tich cay phat sinh
loai duwgc thwc hién trong MEGA7 bang
phuwong phap Neighbor-Joining (NJ) vé&i 1000
lan bootstrap nham danh gia mic ho tro cua
cac nhanh.
3. KET QUA VA THAO LUAN
3.1. Nhdan ban doan trinh ty gen rbcl, trnL-trnF
valTs

DNA téng sé dugc tach chiét thanh cong tir
9 mau 14 Qué va s dung lam khuén cho phan
&rng PCR khuéch dai 3 ving gen ma vach rbcl,
trnL-trnF va ITS. K&t qua dién di sdn pham PCR
trén gel agarose 1,0% cho thdy ca 3 vung gen
déu duogc khuéch dai thanh céng & tat ca céc
mau, cac bang DNA sang, ré nét va cé kich
thuwdc phu hop vai ly thuyét (Hinh 1).

Gen rbcl 13 trinh tu gen dac trwng nhat
trong cac gen cla luc lap, 1a gen m3 hda tiéu
don vi 1&n cia enzyme Rubisco trong luc lap,
c6 thé dwoc nhan ban mot cach dé dang. Trinh
ty gen rbclL d3 dugc sir dung rong rdi trong
nghién cru phat sinh loai va phan loai thyc vat
v&i hon 10000 trinh ty rbcl trong dé cé cua
cac loai thudc chi Qué Cinnamomum san cé
trong Ngan hang Gen Qudc té (NCBI). Do vay,
dé gidam dinh loai Qué ching tbi da lwa chon
doan gen rbcL. Cap moi rbcl aF/aR dugc sk
dung dé khuéch dai doan gen rbcl trong hé
gen luc lap ciia 9 mau Qué tai 2 tinh Lao Caiva
Quang Ninh. K&t qua kiém tra sdn pham PCR
nhan doan gen rbcL trén gel agarose 1,0% cho
thay doan gen rbclL d3 duoc khuéch dai thanh
cong & ca 9 mau Qué nghién clru, cac bang
DNA déu nhau, sang rd va déu cé kich thudc
khodng 600 bp nhu tinh toan ly thuyét. Do d9¢,
c6 thé khang dinh da khuéch dai thanh cong
doan gen rbcL & cdc mau Qué véi san pham
PCR c6 ham lwgng cao. Cac sdn pham nhéan
ban doan gen rbcl sé dugc tinh sach va giai
trinh tu nucleotide.
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BH26 BH27 BH28 QOL3I4OOLISOOLAIVYSE VY57 VYSE MK Kb
Kh)

rbcl -0, 01

MK BH26 BH27 BH28Q0L34Q0135Q0L43 VY56 VY57V

BH26 BH27 BH28 QQL34 QQL35 QQL43 vy56 VY57 VY58 MK
Kb

«—0,5

trnL-trnf IT3 01

Hinh 1. San pham PCR cuia 3 vung gen rbcl, trnL-trnF va ITS
trén gel agarose 1% cta 9 mau Qué, MK: thang chuan 100 bp

Vung khéng m3 hda cia DNA luc lap, lién két
gilra hai gen trnL(UAA) va trnF(GAA) la vung c6
sy bién d6i I&n nhat cda DNA luc lap nhung ¢6
wu thé nhu ciu tric bac 2 vdi vung bién déi va
vung bao thud xen k& nhau - ving cé tiém nang
cao trong phéan tich va nghién ctru phan loai
thue vat [20]. O Qué trinh ty trnL-trnF d3 dwoc
st dung dé nhan dang ngudn gdc cac mau Qué
thu thap tir cac tinh Déng Bac, Tay Bac, Bac
Trung BO va Duyén hai mién Trung [9]. Do vay,
cap moi trnL-trnF duwgc sir dung dé khuéch dai
vung trinh tu gitta hai gen trnL va trnF cGa cac
mau Qué nghién cttu. K&t qua kiém tra san
pham dién di doan trinh tu trnlL-trnF trén gel
agarose 1,0% cho thdy doan trinh ty nay d3
dwoc nhan ban thanh cdng & cd 9 mau Qué. Cac
badng DNA séng, rd nét, dong déu khéng co
bang phu va cé kich thuéc khoang hon 400 bp.
San pham PCR duoc tinh sach va giai trinh tw
nucleotidede.

ITS - rDNA bao gébm vung ITS1, gen 5,85
rDNA va ITS2 |a hé théng da gen trong nhan ma
héa ciac rRNA duogc sir dung réng rdi trong
nghién clru phat sinh ching loai cla céac loai
sinh vat ndi chung va thyc vat néi riéng. Doi véi
cac loai thudc chi Qué (Cinnamomum), céc
nghién clru trudc d6 da khang dinh trong ving
ITS c6 doan trinh tw DNA ma vach dac hiéu cho
loai C. cassia [12]. Do d6, cap mdi CCF1/R3
duogc st dung dé nhan ban rDNA gdm 1 phan
ITS1, toan bé ving ma héa 5,8S va 1 phan ITS2
(sau day goi chung la trinh tu ITS). K&t qua kiém
tra san pham dién di doan ITS trén gel agarose
1,0% cho thay doan ITS cla 9 mau Qué nghién

ctru déu dugc nhan ban thanh cong. Cac bang
DNA sang rd, déng déu, khéng cé bang phu va
c6 kich thuéc khodng hon 400 bp.

3.2. Phén tich trinh tw cac doan DNA ma vach
3.2.1. Trinh tw nucleotide doan gen rbcL

Trinh ty nucleotide ctia doan gen rbcl & céac
mau Qué sau khi duoc xac dinh va duoc xtr ly
bang phan mém BioEdit va cdng cu BLAST trén
Ngan hang Gen Quéc té {NEBH, thu duoc doan
gen rbcl ¢6 kich thuwdc 567bp vdi chat lugng
tét. S dung doan trinh ty gen rbclL cé kich
thuwdc 567 bp trén dé phan tich va so sanh. Két
qua thu duoc 9 trinh tw doan gen rbcl cla 9
mau Qué nghién cttu cé sy twong dong 100%
va cac trinh tw nay dwoc dang ky Ién Ngan hang
Gen Qudc té véi ma s6 PV962818, PV962819,
PV962820.

DE giam dinh 9 mau Qué nghién cru, ching
tdi st dung trinh ty nucleotide cla gen rbcl dé
BLAST véi cac trinh ty twong déng trén Ngan
hang Gen Qudc té. K&t qua giam dinh cho thay
toan bd 9 mau Qué nghién ctru twong dong
100% véi trinh ty doan gen rbcl cla loai C.
aromaticum cé m3a sd KF878111 trong Ngan
hang Gen Qudc té va c6 mirc do twong dong
tuwong d6i cao (99,47%-99,82%) véi mot s6 loai
khac thuéc chi Qué Cinnamomum (tuong (ng
véi loai C. pauciflorum m3 sé NC_065105, loai
C. camphora ma s& KY945253 va loai C
burmannii m3 s& PP438569 13 99,82%; loai C.
verum ma s6 OM981162 la 99,47% va loai
Magnolia champaca ma s6 NC_060724 |a
97,17%).
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Bang 3. Cac vj tri nucleotide sai khac trong trinh tw gen rbcL cia 9 mau Qué tai 2 tinh

véi 6 m3 gen trén Ngan hang Gen Qudc té

| M3 sé Vi tri nucleotide sai khac
Ton loai
enfoal trénNCBI 41 68 81 82 92 104 268 281 296 326 341 347 371 408 417 418 488 545
9 mau Que ; T ¢ 6 AT T COCOCGT G T C T C C A
nghién cuu
C. aromaticum KF878111 T C G A T T C C C G T G T C T C C A
C. pauciflorum NC_065105 T ¢ 6 A T T C C T G T G T C T C C A
C camphora KY945253 T C G A T T C C T G T G T C T C C A
C. burmannii  PP4385%6¢9 T C G A T T C C T G T G T C T C C A
Cverum OM981162 T C A G T T C C T G T G T C T C C A
Magnolia
NCOO7241 G A G A C C G T T T C A C A G T A G
champaca -

So sanh trinh ty doan gen rbcl clia cdc mau
Qué nghién clru véi 7 ma gen trén Ngan hang
Gen Qudc té cho thay cé 18 vi tri sai khac (Bang
03), trong d6 c6 3 diém khac biét gitra cac mau
Qué nghién clru vdi cac loai cung chi
Cinnamomum (& vi tri 81, 82 va 296) (Hinh 2).
Khoéng tim thay diém sai khac trong doan trinh
tw rbcl clia cdc mau Qué nghién ctru véi loai C.
aromaticum, trong khi sy khac biét vdi loai C.
verum & 3 vi tri cu thé m3u Qué nghién ctru & 3
vi tri nay lan luot 1a G, A, C nhung & loai C.
verum la A, G va T. Cac mau Qué nghién cttu chi
c6 1 diém sai khac duy nhat & vi tri 296 véi cac
ma gen cla cac loai chi Cinnamomum con |ai.

I
BH26rbclL

C.arcmaticum (EKF8781
.paucifloru (NC_065
burmanni (FP43856
camphora (Kr94525
verum (OMS81162)

[ el
BH26rbclL

OQL34rbcl

wWySérbcLl
C.aromaticum (EF8781
C.paucifloru (HC_065
C. burmanni (PP43856
C. camphora (FYX943525
C. wverum (OMS81162)

BHZ6rbCL
OQL3I4rbcl

ViSerbol
C.aromaticum (EF8781
C.paucifloru (NC_0E5
C. burmanni (PP438356
C. camphora (KY94525
C. werum (OM981162)

BH26rbcl
OOL3I4TrbcL
Widerbol
-aromaticum (EF8781
-paucifloru (HC_065
burmanni (PP43856
. camphora (Kr¥94525
wverum [(OMS81162)

nonnn

K&t qua phan tich trén cho thay rbcl 13 chi thi
DNA m3 vach cd hiéu qua ddi vai viéc giam dinh
loai Qué (C. aromaticum), cd 9 mau Qué nghién
ciru déu cé mirc d6 twong déng cao nhat vadi
loai C. aromaticum trén Ngan hang Gen Qudc
té. Trinh tu rbcl cho thay cd su sai khac rat nho
gitta C. vercum vé&i cac loai C. burmanii, C.
pauciflorum va C. camphora. Swetha va cong sy
[15] khang dinh rbcL cé hiéu qud trong viéc
phat hién sy pha tron Qué C. cassia trong cac
mau Qué C. verum. Hai doan trinh ty matK va
rbcL cé hiéu qua gidm dinh cac mau Xa xi (C.
parthenoxylon) thu nhan tai Tam Do, Vinh
Phuc cao hon trinh ty trnH- psbA [6].

e 50 €0 o 2o
[ Y ey e [ I

AGACT AAAGC A AGTGT TGGAT TCAAAGC TG TG T TAAAGATTACA AATTGACT TATTATACTOCTGACTATGAARMOCARR,

e S b o
ACTGATATT T TGGCAGCATT TCGAGT AACTCCTCAACCOGGAGT TOCACCTGAGGAAGC AGGGGC TGO GET AGCTGC

Hinh 2. So sanh trinh tw doan gen rbcL clia 3 mau dai dién (BH26, QQL34 va VY56)
v@i cac loai trong chi Cinnamomum trén GenBank
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AAAAAAAA lececloccelocealonanl-

BH26rbcL GTTACGAACATGTTTACTTCTATTGTGGGT.
BEESEATDEL. 3 sl savede i v ana e et eee e
VXS6EDCL === ceeccccccccsscscccscscssscccncsnsos

C.aromaticum (KF8781
C.paucifloru (NC_065
C. burmanni (PP43856
C. camphora (KY¥94525
C. verum (OM981162)

BH26rbcL
QOL34rbclL
VY56rbcL
C.aromaticum (KF8781
C.paucifloru (NC_065
C. burmanni (PP43856
C. camphora (KY94525
C. verum (OM981162)

C.aromaticum (KF8781
C.paucifloru (NC_065
C. burmanni (PP43856
C. camphora (KY94525
C. verum (OM981162)

BH26rbcL
QOL34rbcl
VY56rbcL
C.aromaticum (KF8781
C.paucifloru (NC_065 .....
C. burmanni (PP43856 .....
C. camphora (KY94525
C. verum (OM981162)

270 as0 250 400

e e e e beeeelonnn R el R I '
AATGTATTTGGGTTCAAAGCTCTACGAGCTCTACGTCTGGAGGATCTGCG

440 450 s€0 470 szc

0 500 sS40 $50
BH26rbcL GTCGTCCCCTATTGGGATGTACTATTAAACCAAAATTGGGGTTATCCGCCAAGAACTACGGTAGAGCGGTTTATGAATGT
QOLE3EEDCL 3= ceccsncossccsacsasssccscscscsscscccscsacsacctasssssnsssncsascisssacscsnecnsacsnscasoa
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Hinh 2 (ti€p). So sanh trinh tw doan gen rbcl cia 3 mau dai dién (BH26, QQL34 va VY56)
v@i cac loai trong chi Cinnamomum trén GenBank

3.2.2. Trinh tv nucleotide viing giita hai gen
trnL va trnF

Sau khi xac dinh va x(& ly trinh ty vung trnlL-
trnF, thu dwoc doan trinh tw co kich thuwdc
422bp ctia 9 mau Qué. Cac trinh ty nay duoc so
sanh va ghi nhan cé mirc d6 twong déng 100%.
Céc trinh ty nay duwoc dang ky 1én Ngan hang
Gen Qudc té vdi m3 sb: PV962821, PV962822,
PV962823.

K&t qua BLAST céc trinh ty trnL-trnF cGa cac
mau Qué l1&én Ngan hang Gen Quéc té cho thay:
cac mau Qué nghién clru cé sy tuwong dong
100% v&i 4 ma gen cua 4 loai thudc chi
Cinnamomum 1a C. aromaticum (m3 s6
0L943971), C. pauciflorum (NC_065105), C.
camphora (MT621650) va C. burmannii
(PP438569); twong déng 99,75% vdi loai C.
verum (m3 sé MT621595) va C. parthenoxylon
(MT621587); va twong déng 84,95% vdi loai
Michelia champaca. Tai vi tri s6 90, & cac mau
Qué nghién ctru la nucleotide loai C con & loai
C. verum (MT621595) la nucleotide loai A.

2

Tuong tu vdi diém khac biét & vi tri 302
nucleotide loai T & cac mau Qué nghién clru va
la nucleotide loai G & loai C. parthenoxylon
(MT621587) (Hinh 3). Nhu vay, véi mic do
twong dong cao gitta mau nghién cttu vdi céc
lodi thudc chi Cinnamomum vé trinh tu ving
gitra hai gen trnL va trnF cho th3y vung gitta hai
gen trnL va trnF c6 hiéu qua gidm dinh loai déi
V@i cdc loai thudc chi Cinnamomum khéng cao.
Nguyén Thu Hién va cong su (2025) [9] d3 tim
thay su twong déng di truyén gitta 18 mau Qué
thudc cac tinh vung Dong Béc, Bac Trung Bo va
Duyén Hai mién Trung la 98,91-100% va dua
vao két qua phan tich so sanh trinh ty vung
trnL-trnF véi dit lieu trén GenBank d3 khang
dinh 18 mau Qué déu thudc loai Qué C. cassia.
Kojoma va cdng su (2002) [10] tim thay khac
biét duy nhat tai vi tri nucleotide thi* 100 trén
vung trinh tu trnL - trnF & 4 loai Qué C.
zeylanicum, C. burmannii, C. sieboldii va C.
cassia.
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Hinh 3. So sanh trinh tw vung trnL - trnF cta 3 mau dai dién (BH26, QQL34 va VY56)

v@i cac loai trong chi Cinnamomum trén GenBank

3.2.3. Trinh tw nucleotide viing ITS

Sau khi xt& ly trinh tw, vung ITS c6 chat
lwgng t6t véi kich thwdc 376 bp cla cadc 9 mau
Qué nghién ctru da dwoc xac dinh va duoc
dung dé so sanh mirc dd twong déng gilta cac
mau cla tirng tinh va gitta cac tinh véi nhau.
Két qud so sanh cho thay: trinh ty nucleotide
vung ITS c6 su khac biét nhé gitta cdc mau &
tinh Quang Ninh (m&c d6 tuong dong
99,73%), cac mau thuoc hai tinh con lai twong
doéng 100%. Cac trinh ty nay dwoc dang ky 1én
GenBank v&i ma s8: PV819493, PV819494.

Két qud so sanh céc trinh vung ITS clha cac

mau Qué bang cdng cu BLAST trén GenBank
cho thay: cdc mau Qué & Lao Cai va 2 mau
(QQL34 va QQL35) & Quang Ninh cé sy twong
dong 100% v&i loai C.  aromaticum
(KY238310), 97,84% v&i loai C. camphora
(KP092857) va C. verum (AF272267), 97,85%
v&i loai C. burmannii (KY271539), 97,58% vd&i
loai C. osmophloem (KY271528) va 95,95% v&i
loai Machilus mikweiensis (AY934897). Mau
QQL43 mirc dd twong déng 99,73% loai C.
aromaticum va 97,31-97,58% vd&i cac loai
trong chi Cinnamomum khi dwgc so sanh
(Bang 4 va Hinh 4).
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Bang 4. Cac vj tri nucleotide sai khac trong trinh tw vung ITS ciia 9 mau Qué tai 2 tinh véi 5 ma gen
cla 5 loai chi Cinnamomum trén Ngan hang Gen Qudc té

rén loa M3 sb Vi tri nucleotide sai khac
trénNCBI 23 64 77 80 81 95 110 117 135 272 320 321 322
M3u QQL43 - A A G A G T T G A T C C -
8 mau Que : AA G A G C T G A T C C -
(con lai)
KY238310 A A G A G C T G A T C C -
C. burmanni Ky271539 ¢ ¢ A - - C T C - T C G ¢
C. verum AF272267 € € G - - C T C - C G C -
C. camphora KPO92857 ¢ € G - - C T C - C G C -
C.osmophloeu Ky271528 ¢ C A - - C C C - T C G C

So sanh trinh tw vung /TS cla cdc mau Qué
nghién ciru v&i 5 ma gen cta 5 loai thudc chi
Cinnamomum trén GenBank cho thay cé 13 vi

10 20
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tri sai khac (Bang 04), trong d4, chi c6 1 diém
sai khac gitta mau QQL43 vdi loai C
aromaticum (KY238310).
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nh trinh tw vung ITS cia cac mau BH26, QQL34, QQL43 va VY56
v@i cac loai trong chi Cinnamomum trén GenBank
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Trinh ty vung ITS cGa 9 mau Qué nghién cru
duoc sir dung xay dwng cay quan hé di truyén
v0i cac loai trong ng trén GenBank. Cay quan
hé gi truyén duoc chia thanh 2 nhém chinh
(Hinh 5). Nhém | gdm 9 mau Qué nghién ctru va
5 loai cla chi Cinnamomum. Cac mau Qué
nghién cru c6 sy khac biét rat thap vé trinh ty
nucleotide va cé quan hé rat gan vdi loai C.
aromaticum — chung tach thanh mot nhanh
rieng (nhém 1.1); 4 loai con lai cua chi
Cinnamomum tach thanh nhanh khac (nhém
[.2) trong d6 hai loai C. verum va C. camphora
c6 chut khac biét vai hai loai C. burmanni, C.

Nhom 1.1

osmophloeum. Machilus mikweiensis la mot
loai cung ho Lauraceae v&i Qué duoc st dung
nhu moét loai bén ngoai (outgroup) dirng mot
nhom riéng va cé khoang cach ditruyén khé cao
vdi cac loai trén GenBank va cdc mau nghién
clru. K&t qua phan tich trinh tu ITS cla 9 mau
Qué thudc 2 tinh Quang Ninh va Lao Cai cho
thay cdc mau nay thudc loai C. aromaticum va
vung trinh ty ITS nay cé hiéu qua gidm dinh loai
cao d6i vdi loai Qué C. aromaticum phu hop vai
két qua nghién cru cha [12]. Vung trinh ty /TS2
cling dwoc khang dinh cé thé s& dung 1am m3
vach cho loai C. osmophloeum [13].

VYSTITS
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QQLA3TS
o5 | QQL3SITS

Nhom |

Nhom I
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Hinh 5. Cay quan hé di truyén cta cdc m3u Qué tai 2 tinh v&i cac loai twong dong trén GenBank
dwa trén trinh tw nucleotide vung ITS

4. KET LUAN

P3a xac dinh dwoc 3 doan trinh tw DNA ma
vach cho loai Qué C. aromaticum 1a rbcL cé
kich thwdédc 567bp (ma gen: PV962818,
PV962819, PV962820), vung gilta hai gen trnL—
trnF c6 kich thwéc 422bp (ma gen: PV962821,
PV962822, PV962823) va vung ITS cé kich
thuwdc 376 bp (ma gen: PV819493, PV819494).
Két qud so sanh trinh tu cho thay ca ba vung
déu c6 d6 twong déng cao vai C. aromaticum
trén co s& dir liéu quéc té, trong d6 vung ITS
thé hién khad ndng phan biét loai cao nhat, ¢
thé dung lam chi thi di truyén chd dao trong
gidm dinh loai Qué.

Cac mau Qué thu thap tai Quang Ninh va Lao
Cai déu duoc xac dinh thudc loai C. aromatium
Nees, khang dinh tinh 6n dinh di truyén gitta
cdc quan thé vlung trong. Viéc rng dung DNA

m3 vach, dac biét vung ITS, gdép phan nang cao
dd chinh xac trong dinh danh loai, truy xuat
ngudn goc, va bao ton, phat trién ngudn gen
Qué, mot loai cay co gia tri kinh té va duoc liéu
cao cla Viét Nam.

Trong cac nghién clru tiép theo, can mé&
rong pham vi mau va két hop thém cac vung
gen khac (matK, trnH-psbA) nham xay dung co
s& dit liéu DNA m3 vach hoan chinh phuc vu
céng tdc nhan dang va chon giéng Qué trén
toan qudc.

L&i cam on

Nhém tac gia xin tran trong cam on Cong ty
C6 phan TechVina Holding d3 cho phép sir dung
dit liéu trong nhiém vu tw van “Pé dn dinh
hwéng gdy tréng va phdt trién bén virng gibng
cdy Qué dang tréng tai Qudng Ninh”. Bai bao
duoc xay dung trén co sé mét phan két qua cua
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nhiém vu tu van do nhom chuyén gia Truong
Pai hoc Lam nghiép thuc hién.
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