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Xa xi (Clnnamomum parthenoxylon (Jack) Meisn) 14 loai cay gd cao cép cho gia tri kinh té cao, c6 ngudn gen
hiém duoc x&p trong nhom IIA (Nghi dinh 06/2019/ND-CP cua Chinh phu ndam 2019) va nhom CR cyc ky
nguy cap. Loai cdy nay co kha ning tai sinh ty nhién kém va bj khai thac bura bai dé cét tinh dau nén chung
dang dimg trude nguy co tuyét chung va can duoc bao ton, phat trlep trong tu nhién. Trong nghién ctru nay, ba
chi thi ADN ma vach la matK, rbcL, va trnH-psbA dugc str dung dé giam dinh Vé} phén tich da dang di truyén
cua cdc cdy Xa xj diéu tra dugc tai vuon quoc gia Tam Dao, tinh Vinh Phiic. Két qua cho thay ca ba chi thj
ADN ma Vach déu cho hiéu qué giam dinh loai Xa xi, trong do6 chi thi #rnH-psbA c0 hiéu qua giam dinh loai
thap hon so v6i chi thi mafK va rbcL. Trmh tu trnH-psbA dugc cho la chi thi hiéu qua trong phan tich da dang
di truyen gilra cac ciy Xa xj tai Vuon quoc gla Tam Dao, cu thé vi tri nucleotide bao thu (khong bién d01) gitra
07 mau nghién ctru la 453 nucleotide, con sO vi tri bién d6i 1a 10 nucleotide voi 06 vi tri ¢o y ngh1a tlen hoa thé

hién sy khac biét giira ba mau tr¢ 1én. Chi so da dang haplotype tuong dbi cao (Hd =0,9524) va chi s6 da dang
nucleotide thap (Pi = 0,00926). Két qua vé giam dinh Va danh gia da dang di truyén loai Xa xi tai Vuon qudc

gia Tam dao 1a co so khoa hoc dé dua ra giai phap bao ton va phat trién hiru hiéu loai ciy nay.
Tuw khoa: da dang di truyén, ADN ma vach, Xa xi, Cinnamomum parthenoxylon.

1. PAT VAN PE

Xa xi (Cinnamomum parthenoxylon (Jack)
Meisn) 1a loai cay go, kich thudc trung binh
hodc 16n; than hinh tru thfmg, cao 20-25 m,
duong kinh than 40-70 cm; gbc cay phinh to va
d6i khi c6 banh gbc. Vo ngoai mau nau, nau
xam dén xam dam, thudng nit doc va bong ra
tirng mang; thit vo c6 mau nau do nhat. La don
nguyén, moc cach; phién 14 hinh tring hay

hinh bau duc thudn; dau c6 miii nhon, ngén;
géc hinh ném hay ném rong; hai mat nhén; gan
bén 3-8 doi; cuéng 14 dai 1,2-3 cm. Cum hoa
dang chuy hay tan; moc & dau canh hay nach
14; mdi cum mang khoang 10 hoa. Qua mong,
hinh cau, duong kinh 0,6-1 cm; dé hinh chén,
c6 khia rang, khi chin mau xanh vang hodc tim
den (Hinh 1).

Hinh 1 Canh mang hoa va quﬁ cdy X4 xi @ Tam Pdo, Vinh Phic |
(Phung Van Phé, 2019)

Tai Vuon qudc gia Tam Dao tinh Vinh Phuc,
X4 xi phan bd rai rac chii yéu thudc kiéu rimg
thr sinh nhén tac. SO luong ca thé Xa xi im thay
& day con rat it khoang 10 cdy (Phung Vin Phé,
2019). Xa xi cho gb tdt, c6 van dep, khi kho it bi
nut né hay bién dang, khong bi mbi mot, chiu
nudc, d& gia cong ché bién. La ding lam thube

cdm méu, chita dau da day, phong thap, man
ngtra ngoai da. Qua dugc ding chita cam, sét, ly,
ho ga. Tinh dau Xa xi duoc si dung rong rii
trong cong nghé hoa my pham, thuc phdm va
duoc pham, do d6 co gia tri thuong mai rat 16n
trén thi truong thé gioi (Nguyén Tién Ban, 2003;
Pham Hoang Ho, 1999).
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La loai cdy co gia tri kinh t& cao lai cong
thém kha nang tai sinh ty nhién kém, bi khai
thac bira bai dé cét tinh dau lam cho loai Xa xi
dang dung trude nguy co tuyét chung. Do vay,
bao ton ngudn gen Xa xi la viéc lam hét sirc
cap thiét. Tuy nhién, dé cong tac bao ton co
hiéu qua, can phdi hop ddéng bd ca bién phap
bao ton ngoai vi va bao ton nodi vi. Trong d6
giai phap toi wru va thiét thuc nhat d6 1a nghién
ctru phat trién cung voi cac chuong trinh trong
ring (Sach Do Viét Nam, 2007). Nhimng
nghién ctru vé dic diém sinh hoc, sinh thai va
mdt s6 bién phap nhan gidng cua loai X4 xi da
duoc thyc hién (Lé Dinh Kha, 2003; Phung
Van Phé, 2012). Tuy nhién, nhttng nghién ctru
vé dinh danh loai va danh gia da dang di truyén
dua trén cac chi thi phan tr cua cay Xa xi lai
chua duoc thuc hién tai Viét Nam. Do do, muc
tiéu cua dé tai 1a dinh danh va nghién ctru sy
da dang di truyén loai Xa xi tai Vuon Quéc gia
Tam Dao, tinh Vinh Phiic dé dua ra chién lugc
bao tdn va phat trién ngudn gen loai ciy co gia
tri nay.

Hién nay, ADN ma vach da dwuoc ching
minh la nhirng chi thi phan tur ¢6 d6 chinh xac
cao trong viéc dinh danh loai va danh gia da
dang di truyén. Pic diém quan trong nhat cua
ADN mi vach 1a phai phd bién va dac hiéu
trong cac bién di va dé dang st dung. Diéu nay
c6 nghia 1a cac doan gen duogc su dung nhu
mot ma vach nén thich hop cho nhiéu don vi
phan loai, co su bién dbi giita cac loai nhung
6n dinh va bao thu cao bén trong loai hodc bién
d6i khong dang ké. Do d6, ADN ma vach ly
tudng 1a mot doan ADN c6 trinh ty nucleotide
ngén, bat cap dugc voi cap mdi duoc thiét ké
dic hiéu dé d& dang khuéch dai bang PCR. O
thuc vat, cac doan ADN ma vach co thé la
nhirng doan ADN nam trong hé gen nhan (28S
rDNA, I78,...) (Baharum, 2012; Chen, 2010;
Schoch et al., 2012) hodc h¢ gen luc lap (matK,
rbcL, trnH — psbA, rpo, trnL-trnF, ycf, ...) (Yu
et al., 2011; Hollingsworth, 2011). Ba ma vach
ADN la rbcL, matK, trnH-psbA dugc st dung
dé danh gia sy da dang cua cac loai ciy trong
mdt 16 rimg mua nhiét déi tai Queensland, Uc

va két luan rang ADN ma vach l1a mot tro giup
dang ké trong danh gia da dang sinh hoc va xac
dinh cac quan thé cay ngay ca khi chung khong
thé phan biét dwoc tit ca cac loai trong 16
(Costion et al., 2011). ADN ma vach duogc su
dung dé giai quyét van dé bao ton da dang sinh
hoc theo hai cach sau: (1) La mdt phuong tién
giam sat da dang sinh hoc chinh xac va nhanh
chéng ca trudc va sau cac hanh dong bao ton,
(2) Cung cip dir liéu dé hd tro trong viée udc
tinh su da dang phat sinh loai dé thiét 1ap cac
wu tién bao ton  (Krishnamurthy va
Francis, 2012).

Trén d6i trong cac loai thudc ho Long Nao
(Lauraceae), nhom nghién ctru cua Liu (Liu et
al., 2016) da st dung 04 trinh ty ADN ma vach
la matK, rbcL, trnH-psbA va ITS2 dé danh gia
hiéu qua phén biét loai. Két qua cho thiy, trinh
tu IT7S2 khong phu hop dé lam ma vach cho
cac loai thudc ho Long nao. Trinh tu matK va
rbcL ¢6 ty 1& dinh danh loai thanh cong lan
luot 1a 30,9% va 25,0%. Trong khi do trinh tu
trnH-psbA c6 kha niang xac dinh loai tot voi ty
1¢ dat 84,0%. Nghién ctru cling cho thiy viéc
s dung chi thi #znH-psbA cO hiéu qua xac
dinh loai trong ho Long ndo cao hon hin cac
chi thi marK, rbcL, hay su két hop cua ca
matK va rbcL. Sudmoon et al. (2014) da s
dung cac vung rpoB, rbcL va marK dé xac
dinh bay loai di biét 13 Cinnamomum
aromaum (dau cassia), C. camphora (dau cay
x4 xi va 1a ho), C. bejolghota, C. tamala, C.
zeylanicum (C. verum) va C. burmannii va bay
loai chua biét 1a cac loai qué (ho Long ndo). So
sanh voi mot sd trinh ty tir Ngan hang gen,
khoang cach di truyén ¢ cac vung gen marK,
rbcL va rpoB lan lugt 1a 0,00 dén 0,52; 0,00
dén 0,36 va 0,00 dén 0,30. Nhung ba ving
rpoB, rbcL va matK khong thé dugc sir dung
dé xac dinh nhom loai Cinnamomum vi khong
¢6 sy khac biét vé trinh tu giira nhiéu loai khac
nhau.

Mot sé nghién ctru vé da dang di truyén cac
loai Cinnamomum dua trén chi thi RAPD d6i
véi loai C. zeylanicum cho thiy 89% bién déi
di truyén gilta cac mAu nghién clu
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(Sandigawad va Patil, 2011), chi thi EST-SSR
dbi voi loai C. camphora tai mién Nam Trung
Quéc st dung chi thi EST-SSR cho thdy su
khac biét di truyén gitra cac quan thé 1a thép,
chi 17% bién d6i dugc quan sat gita cac quén
thé (Zhong et al., 2019), két hop chi thi EST-
SSR va cpADN loai C. chago tai tinh Van
Nam, Trung Quéc cho thiy 5 quan thé nghién
ctru ¢ muc da dang di truyén thip nhung sy

khéac biét di truyén dang ké giita cac quéan thé
duogc phat hién (Zhang et al., 2021).
2. PHUONG PHAP NGHIEN CUU
2.1. Lua chon miu va cach liy miu

La cua 07 cay Xa xi duogc thu thap tor Vuon
Quéc gia Tam Pao, tinh Vinh Phuc. Cac miu
duoc ki hiéu nhu sau: VP 01, VP 02, VP 03,
VP 04, VP 05, VP 07, va VP 12 (Bang 1).

Bang 1. Pia diém va thoi gian thu thap cac miu Xa xi tai vwon Quéc gia Tam Dao

) . . _ Thoi gian Toa dd
STT Ky hiéu mau DPia diém thu nhin mau thu miu - — ~
Kinh d6 (m) Vido (m)
1 VP 01 Minh Quang — Tam DPao 9/2019 565059 2372626
2 VP 02 Minh Quang — Tam Dao 9/2019 565617 2371482
3 VP 03 Ho Son — Tam Pao 9/2019 565599 2371517
4 VP 05 Hb Son — Tam Dao 9/2019 565154 2371501
5 VP 06 Hb Son — Tam Dao 9/2019 565144 2372595
6 VP 07 Ho Son — Tam Pao 9/2019 563635 2371620
7 VP 12 Tam Quan — Tam Dao 9/2019 565800 2373831

(Su dung hé toa do VN2000 mui chiéu 3° tinh Vinh Phic)

Yéu cau vé mau 14 va cach bao quan: cét
nhitng 1a banh te, xanh va khong bi sdu bénh.
Sau d6 bao quan mau 14 trong thi nilon c¢é chira
hat hat am silica gel, van chuyén vé phong thi
nghiém ngay trong ngay. Cac mau la duoc bao
quan trong t lanh -20°C cho dén khi dugc sur
dung dé tach chiét ADN tong sd.

2.2. Phuong phap tach chiét ADN tong sb

ADN tdng sb duoc tach chiét tr mau 14 X4
xi theo hudng dan str dung cta bo kit tach chiét
ADN thyc vat “DNA mini kit Qiagen” cua
hang Qiagen, CHLB Ptrc. Cac miu ADN tong
s6 sau khi tach chiét duoc bao quan & nhiét do
-20°C.

2.3. Phuong phap khuyéch dai PCR va xac
dinh trinh tu nucleotide

Phan tng PCR dugc thuc hién trén may

PCR TC1000-G (Biologix) v6i thanh phan bao
gom: 10l PCR master mix 2X, 1pl mdi xudi
(10uM ) va 1pl mdi nguoc (10pM), 1ul ADN
khuon (50ng), bd sung H,O deion téi 20ul .
Chuong trinh nhiét do cua phan itmg PCR nhu
sau: bién tinh ¢ 95°C trong 5 phut; 35 chu ki
1ap lai cua ba budc 95°C — 30 gidy, 51°C-52°C
(ty mdi) — 30 gidy, 72°C — 1 phut; két thuc
téng hop ¢ 72°C trong 5 phut; bao quan san
phém PCR & 4°C. Tén mdi, trinh ty nucleotide
cdc mdi ADN ma vach va nhiét do gin moi cua
cac mdi sir dung trong nghién ctru dugc thé
hién ¢ bang 2.

San phiam PCR duoc dién di trén gel
agarose 1,0% c6 bd sung thudc nhudm axit
nucleic (Redsafe). Sau khi dién di, ban gel
agarose duogc soi dudi dén UV va chup anh.

Bang 2. Danh sach va trinh ty nucleotide ciia cac cip moi

Gen Klmlgf " Trinh tw mdi (5°-3’) (g g) Kdl(c)l;:hgl:zc Tham khao
matk matK_F ACCCAGTCCATCTGGAAATCTGGTTC 5 850 Kress and
matKk R~ CGTACAGTACTTTTGTGTTTACGAG Erickson, 2007
trnH-  gnH_F CGCGCATGGTGGATTCACAATCC Sang et al.,
psbA pshbA R GTTATGCATGAACGTAATGCTC 51 460 1997
el rbcl. F ATGTCACCACAAACAGAGACTAAAGC 5 600 Kress and
rbcL. R GTAAAATCAAGTCCACCTCG Erickson, 2007
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Nhitng san pham PCR sau khi khuéch dai
thanh cong sé dugc tinh sach su dung b kit
Prification Kit cta hing InTRON — Han Quéc.

Sau khi tinh sach, san pham PCR duogc guri
cho phong thi nghiém 1% Base ¢ Malaysia dé
giai trinh tu nucleotide theo ca hai chiéu xuodi
va nguoc. Trinh tu nucleotide ciia doan ADN
duoc xac dinh bang may giai trinh ty tu dong
dua trén nguyén ly cua Sanger, sir dung bo Kit
BigDye® Terminator v3.1 Cycle Sequencing.
2.4. Phuong phap phan tich dir liéu ADN ma vach

Cac trinh ty nucleotide dugc phan tich va xur
ly bang phan mém tin sinh BioEdit 7.2.5 (Hall,
1999), Mega7 (Kumar et al., 2015), va cac cong
cu trén NCBI (http://www.ncbi.nlm.nih.gov).
Cay quan hé di truyén dugc xay dung dua trén
phuong phap Maximum likelihood, véi sé 1an
1ap 1a 1000. Pa dang nucleotide (Pi) va da dang
haplotype (Hd) dugc tinh toan dua trén phan
mém DnaSP v.5.0 (Librado va Rozas, 2009).

3. KET QUA VA THAO LUAN
3.1. Tach chiét ADN téng s6

Budc dau chung 61 thur nghiém phuong
phap tach chiét ADN téng s6 tir cac mau la
theo phuong phap CTAB (Saghai-Maroof va
cong su, 1984), su dung hai néng do dém
CTAB khac nhau la 2% va 4% nhung déu
khéng thu duoc ADN tdng s6. Nguyén nhén c6
thé 1a do 1a cdy X4 xi c6 nhiéu tinh dau, khi 0 &
nhiét d§ 65°C cung v6i dém CTAB thi hon hop
tro nén dac quanh, dich thu dwoc sau khi ly
tAm ciing c6 d6 nhdt rat cao. Do do, hiéu qua
thu nhan ADN tong sb khong cao & cac budc
tiép theo. Két qua tach chiét ADN tong sb
khong thanh cong nay di duoc kiém nghiém
thong qua phan tmg PCR st dung cip mdi
matK_F/R (nhu trong bang 1). Chung t6i thuc
hién phan g PCR véi cac nong do ADN tong

v s v evevede

A

s6 khac nhau nhung déu khong thanh cong.
Qua diy coé thé thiy phuong phap CTAB
khong phu hop dé tach chiét ADN tong sb tir
mau la loai Xa xi.

Sau do qua trinh tach chiét ADN duoc thuc
hién theo chi dan ctia b Kit tach chiét ADN
tong s6 “DNA mini kit Qiagen” cta Ptrc. Khi
st dung phuong phap nay ADN tong s thu
dugc khong con nhoét, dung dich ADN hoa tan
c6 mau trong chir khong c6 mau vang nau nhu
phuong phap CTAB. Do dac tinh cua cidy Xa
xi (trong cdy co tinh dau) nén trong qua trinh
tach chiét ADN tong sb thu duogc rat it luong
ADN, do d6 khong thé hién thi duoc bang
ADN tong sb trén ban gel agarose 1,0%. Khi
do cac mau ADN tong sé tach chiét dugc bing
phuong phap quang phé trén may Scandrop
cho két qua vé nong do va d6 tinh sach cung
khong t6t (nong do6 rat thp chi tr 1,0 d&én 3,0
ng/ul va do tinh sach tuong tng voi chi sé
A260/A280 dat dudi 1,5) nén chung t6i phai
tién hanh kiém tra hiéu qua cua viéc tach chiét
ADN biang phan tng PCR véi cip mdi
matK_F/R. Két qua thu dugc tit ca cac mau
ADN téng s6 déu xuit hién san pham PCR la
bang ADN co kich thudc khoang 850bp. Tu
két qua PCR nay khing dinh da tach chiét
thanh cong ADN tong s tr 07 mau 14 Xa Xi
sir dung bo Kit “DNA mini kit Qiagen” cua
Pitrc. Cac mau ADN nay dugc sir dung truc
tiép cho thi nghiém nhan ban céc trinh ty ADN
ma vach o loai Xa xi nghién ctru.

3.2. Két qua nhan gen véi cac doan ADN mia
vach bing ki thuat PCR

07 mau ADN tong sd duoc tach chiét tir 1a
ctia 07 cay Xa xi duoc sir dung lam khuén dé
nhan ban doan gen matK, rbcL va trnH-psbA
bang k¥ thuat PCR vdi cac cidp moi dic hiéu.

7 Bl MY

AR 2 A _ R _ B

Hinh 2. Két qua nhan ban 03 doan trinh tw ADN ma vach ciia 07 mﬁu X4 xi tai Tam Dao, Vinh Phic
((A): Trinh tw matK, (B): Trinh tw rbcL, (C): Trinh tu trnH-psbA. Gieng 1-7: mau VP 01, VP 02, VP 03,
VP 04, VP 05, VP 07, va VP 12; M: Thang do ADN 100bp)
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Cap mdi matK_F/R dugc st dung dé thuc
hién phan ing PCR nhan ban doan gen marK
trong 07 miu X4 xi, két qua PCR duoc thé
hién trén hinh 2A. T két qua dién di san phdm
PCR nhén ban doan gen matK cho thiy ca 07
mau Xa xi déu xuat hién mot bing ADN dic
hiéu véi kich thudc khoang 850 bp nhu du
kién. Mau dbi chu:ng am, trong d6 ADN khuon
dugc thay bang nudc khong xuat hién bang
ADN. Két qua nay thé hién cap mdi marK_F/R
rat ddc hiéu va doan gen matK dugc nhan ban
thanh cong & tat ca cac mau Xa xi nghién ciru.

Tu két qua dién di san pham PCR nhén ban
doan gen rbcL cho thay ca 07 mau Xa xi déu
xut hién mot bang ADN dic hiéu véi kich
thudc khoang 600 bp, bang ADN tuong dbi rd
nét va tuong déng nhau nhu du kién (Hinh
2B). Két qua nay thé hién cip mdi rbcL F/R
rit dic hiéu va hiéu qua nhan ban rat cao ¢ cac
mau Xa xi nghién ciru.

Hinh 2C cho thy ca 07 mau X4 xi déu xuét
hién bang san pham PCR dic hiéu cua cip mdi
trnH_F/psbA_R, bang ADN 15 va tuong dong
nhau, kich thuéc bang ADN khoang 460 bp
(khi so sanh véi thang ADN chuan 100 bp).
Két qua nay cho thdy cip moi rrnH_F/pshbA_R
dac hiéu va c6 kha ning nhan ban thanh cong &
tat ca cac mau Xa xi nghién ctru.

3.3. Phan tich trinh tw nucleotide cac doan
ADN ma vach

Céc san pham PCR déu duoc tinh sach bang
bo kit PCR Purification Kit cua InTRON -
Han Qudc theo hudng din cua nha san xuit va
trinh tu nucleotide cua cac doan gen duoc xac
dinh boi cong ty 1 BASE - Malaysia.

3.3.1. Phan tich trinh tw nucleotide doan gen
matK

Sau khi xac dinh trinh ty nucleotide bang
phuong phap tu dong va xt ly trinh tu bang
phan mém BioEdit, ching toi thu dugc doan
gen matK véi kich thuéc 784 bp voi chit
luong giai trinh ty tot. Vi vy, chiung toi sir
dung doan trinh tu c6 kich thudc 784 bp cua
doan gen matK dé thuc hién phan tich, so sanh.
Két qua so sanh 07 trinh ty doan gen marK cta
07 mau Xa xi (VP 01, VP 02, VP 03, VP 05,
VP 06, VP 07 va VP 12) cho thiy tat ca 07
mau co sy twong ddng 100%. Cac trinh tir nay
duwgc dang ky 1én GenBank v6i ma sb
MZ821041.

Tur két qua nay, chung t6i lua chon trinh tir

doan gen marK cua mau VP 01 lam dai dién dé
so sanh véi cac trinh ty twong dong trén
GenBank. Két qua so sanh trinh ty doan gen
matK cta cac mau Xa xi tai Tam Pao (dai dién
1a miu VP 01) va 06 trinh ty matK cua cac loai
thudc chi Cinnamomum duge thé hién trén
hinh 3. Trinh ty doan gen matK ctia mau VP 01
c6 ti 1& tuong dong 100% voi loai
Cinnamomum  parthenoxylon (KJ510895.1).
Mau VP 01 ¢6 murc d6 sai khac rat nho so voi
loai Cinnamomum aromaticum (NC046019.1);
Cinnamomum  yabunikkei ~ (NC044864.1);
Cinnamomum  reticulatum  (MF651971.1);
Cinnamomum  polyadephum (AB924731. l)
Cinnamomum chekiangense (HQ427409.1) voi
ty 1¢ phan trim sai khac vé trinh tu nucleotide
cung la 0.13%. Vi tri sai khac cua mau Xa xi
nghién ctru voi 05 loai khac cung thudc chi
Cinnamomum duge thé hién tai vi tri sb 414,
trong d6 mau Xa xi nghién ciru va loai C.
parthenoxylon (KJ510895.1) la nucleotide loai
T, con 05 loai con lai la nucleotide loai G. Su
khac nhau vé mét vi tri nucleotide duy nhat
gita mau VP 01 va loai Cinnamomum
parthenoxylon voi 05 loai con lai co thé gia
thuyét 1a do mot dot bién thay thé déng nghia
da dan dén sy hinh thanh cac loai méi trong chi
Long Nao va cac loai nay co cung nguon gde.
Nhu vay, doan trinh ty ma vach marK sur dung
trong nghién ctru nay tuy khong phan biét dugc
5 loai trong chi Cinnamomum trén GenBank
(C. aromaticum (NC046019.1); C. yabunikkei
(NC044864.1); C. reticulatum (MF651971.1);
C. polyadephum (AB924731.1); C.
chekiangense (HQ427409.1)) nhung lai c6 kha
nang phan biét duoc loai Xa xi voi d6 chinh
xac cao va tuong dong voi két qua dinh danh
dya theo hinh thai do Phung Van Phé mé ta
(2012). Tai Viét nam, nghién ctru da dang di
truyén mot sé gidng hhan dya trén trinh tu
matK cho théy mot vi tri dot bién di hoan
(T>G) da coy nghia trong viéc nhén dang 11
giong nhan (Nguyén Thi Ngoc Lan et al.,

2019). Vi vay, doan trinh try matK su dung
trong nghién ctru nay c6 hiéu qua ddi véi muc
tiéu giam dinh loai nhung doan trinh ty nay
khong phéan biét duoc cac cady Xa xi tai vuon
qudc gia Tam Pao vi trinh tu nucleotide cua tat
ca cac mau déu gidng nhau.

3.3.2. Phdn tich trinh tw nucleotide doan
gen rbcL
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Sau khi xu ly trinh tu, doan gen rbcL véi
kich thuéc 526 bp cua 07 mau Xa xi nghién
cau (VP 01, VP 02, VP 03, VP 05, VP 06, VP
07, VP 12) duoc so sanh va cho két qua tuong
déng 100% vé trinh tu nucleotide, duoc dang
ky trén GenBank voi md s6 MZ821043. Vi
vay, mau VP 01 dugc st dung lam dai dién
cho tit ca 07 mau Xa xi nghién ctru dé so sanh
voOi cac trinh tu trén Genbank.

Mau VP 01 va 05 loai C. parthenoxylon, C.
aromaticum, C. dubium, C. heyneanum, C.
malabatrum & vi tri 38 déu 1a nucleotide loai A
chi co6 loai C. burmannii 1a nucleotide loai C.
O vi tri 45 va 46 ciia mau VP 01 va 03 loai C.
parthenoxylon, C. burmannii, C. aromaticum
lan luot 13 nucleotide loai G va nucleotide loai

10 20 30 i-:
| ala ol

A. Con 03 loai C. dubium,C. heyneanum,C.
malabatrum & vi tri 4546 lan luot la
nucleotide loai A va nucleotide loai G. Vi tri
261 & mau VP 01 va 05 loai C. parthenoxylon,
C. burmannii, C. dubium,C. heyneanum, C.
malabatrum déu 13 nucleotide loai T, loai C.
aromaticum 1a nucleotide loai C (Hinh 4). Qua
phan tich sy khac nhau tai cac vi tri nucleotide
cho thdy mau VPOI va loai C. parthenoxylon
co trinh ty nucleotide doan gen rbcL tuong
déng 100%, loai C. burmannii va C.
aromaticum c6 mic d6 twong dong rat cao (chi
khac 1 nucleotide), con ba loai C. dubium,C.

heyneanum va C. malabatrum tuong dong
100%.

50 EI T0 Bf 90
oha

VPOINMQLK Cﬂm'ﬂ'l’ \mmmnmmrmwmmmmxm

C.par MatK
C.aro_Matk ....
C.yab Matx ..

Hinh 3. So sanh trinh tu nucleotide ciia doan gen marK giira mau VP 01
voi 06 trinh ty twong dong trén ngin hang gen
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Két qua cho thiy miu VP 01 ¢ sy tuong
dong rat cao voi loai  Cinnamomum
parthenoxylon (KX546848.1) (100%) va cao
v6i mot sd loai thudc chi Cinnamomum
(99,62% dén 99,81%): tuong ddng voi C.
burmannii (KX546826.1) va C. aromaticum
(KP094936.1) 1a 99,81%; voi loai C. dubium
(MK243402.1), C. heyneanum (KY945255.1),
va C. malabatrum (KY945245.1) 1a 99,62%.
Su sai khac vé trinh tu nucleotide cta hai doan
gen matK va rbcL gitra cac mau Xa xi nghién

H-] 1] 30 40

Y¥FOl_rbol

C.pn;_rbcl
C.bur_rbcl
C.aro_rbel
C.dob_rbel
C.hey_rbel
C.mal_rbcl

VPOL_rbel
C.par_rbcl
C.bur_rbel
C.aro_rbel
C.ded rbel
C.hey_rbcl
C.mal rbel

VFOL_rbol

C.par_rbel
C.bur_rbel
C.aro_rbel
C.dub_rbel
C.hey_rbel
C.mal_rbcl

VPOl _bolL

C.pn; rbol
C.bur_rbel
C.aro_rbol
C.dub_rbeol
C.hay_rbel
C.mal_rbecl

VPO1_rbel
C.par_rbecl
C.bur_rbel

clru voi cac loai trong chi Cinnamomum trén
GenBank khong nhiéu, sy twong dong 100%
cua 07 mau Xa xi voi loai C. parthenoxylon
duoc thé hién rét rd rang trong hinh 3 va hinh 4
khi so sanh trinh ty nucleotide. Do d0, cay
quan hé di truyén thé hién sy tuong ddng di
truyén cling nhu mdi quan hé gan gii cta 07
miu Xa xi nghién cou voi loai C.
parthenoxylon va cac loai khac thudc chi
Cinnamomum 1a khong can thiét.

. 1
\l B?\'T;' ('A)u\""(‘u\(." T A T —\'J‘ ("('(."‘G KZ' ATGAMACCAAAGATACTGATATT T 1OGCAGCATTTCGAGT AACTCCT CAACCOGGAGTT CCACCTGA

C.aro_rbol  sivsssssns

.ol THOL civeaiesen
C.hay el ..cocivvees
C.mal_rbel  .....

Hinh 4. So sanh trinh tw nucleotide doan gen rbcL ctia mau VP 01
voi 06 trinh ty twong dong trén ngin hang gen

ADN ma vach dugc s dung rong rai trong
sinh hoc thuc vat dé phén loai cac don vi phan
loai gﬁn nhau. Su sai khac vé trinh tu
nucleotide trong cac vung tiéu chuin du dé
phén biét tham chi ca nhiing don vi phéan loai
gan nhau. Tuy nhién, trong vai trudng hop, su
sai khac vé trinh tu nucleotide trong cac ving
tiéu chuan la khong du dé phan biét cac don vi

phan loai ¢6 quan hé gan nhau (Chen et al.,
2015). Sudmoon et al. (2014) cho rang doan
trinh tu matK va rbcL c6 hiéu qua thp trong
viéc phan biét cac loai trong chi Cinnamomum
vi rat nhiéu loai khong c6 su sai khac vé trinh
tu nucleotide. Chandrasekara et al. (2021) ghi
nhan mot vi tri nucleotide sai khac duy nhét
trong vung rbcL giita mdt mau cua loai C.
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ovalifolium v&i méot sb loai khac thude chi
Cinnamomum tai Sri Lanka va do la mot su
thay thé dong nghia. Trinh tu marK cho thiy
su sai khac tai 4 vi tri nucleotide trong khi do
trinh tu #rnH-psbA xudt hién 11 vi tri sai khac
nucleotide gitra cac loai Cinnamomum nghién
ctru. Ca ba trinh ty ADN ma vach déu khong
du dé phan loai 8 loai Cinnamomum dic hiru
tai Sri Lanka mic du két qua phan tich trinh tu
nucleotide cua tung chi thi ADN ma vach cho
thiy sy gin giii vé mat di truyén cua 8 loai
nghién cuu va su da dang bén trong loai kha
cao & mot s loai.

Trong nghién clru nay hai doan trinh tu
matK va rbeL cling cho thdy su sai khac rat
nho gitra cac loai trong chi Cinnamomum, do
cac gen nay déu la nhimg gen chirc ning nén
trinh tu rt bao tha, cac vi tri sai khac déu la
nhimg d6t bién thay thé déng nghia. Trinh tu
matK chi sai khac mét vi tri nucleotide gitra
loai Xa xi C. parthenoxylon voi 05 loai khac
thudc chi Cinnamomum trén GenBank, mac du
ca 05 loai nay tuong ddng 100% vé trinh ty
nucleotide cua doan gen matK. Con trinh ty
rbcL cho thdy sy sai khac tr mot dén hai
nucleotide. Két qua nay bd sung thém nhitng
bang chimg vé viée str dung hiéu qua cac trinh
tu ADN ma vach & cac loai khac nhau la rat
khac nhau, cho du la cac loai cung thuoc mot
chi. Tuy nhién, can tiép tuc nghién clru thém
mot sb trinh tw ADN ma vach khac dé c6 thé
khing dinh vé sy phan biét gilta loai C.
parthenoxylon voi cac loai khac cung chi.
3.3.3. Phan tich trinh tw nucleotide doan gen
trnH-psbA

Pa dang di truyén giira 07 miu Xa xi dua
trén trinh tw trnH-psbA

Trinh ty doan gen trnH-psbA clia 7 mau Xa
X1 ¢o su sai khac tai 10 vi tri nucleotide (Hinh
5). Tai cac vi tri sai khac c¢6 thé nhan thdy mau
VP 06 va VP 07 c6 trinh ty tuong déng nhau
100%, con cac mau khac co su sai khac mot
cach ngau nhién. Phan tich trinh ty nucleotide
ctua vung trnH-psbA & cac mau Xa xi cho két
qua vung bao ton la 453/463 nucleotide, ving
bién dbi 1a 10/463 nucleotide, trong d6 co 4 vi

tri nucleotide khac biét trén trinh ty cua mot
mau VP01 voi tit ca cac mau con lai (vi tri
207, 300, 351, va 436) va 6 vi tri nucleotide co
suy khac biét tir hai mau tro 1én va day 1a vi tri
nucleotide bién d6i mang thong tin tién hoa
(parsimony informative sites) tai cac vi tri
nucleotide s6 133, 175, 265, 314, 339 va 408.
Trinh tu #rnH-psbA la trinh ty khong ma hoa
nén c6 sy bién doi gitra cac ca thé cung loai
cling nhu bién d6i 16n gitra cac loai (Kress and
Erickson, 2007).

Chi s6 haplotype (h) la 6, bao gdm
haplotype 1: VP 01, haplotype 2: VP 02,
haplotype 3: VP 03, haplotype 4: VP 05,
haplotype 5: VP 06 va VP07, haplotype 6: VP
12. Pa dang haplotype (Hd) la 0,9524, chi sb
da dang nucleotide (Pi) la 0,00926. Két qua
nay cho thiy da dang di truyén ctia quin thé
Xa xi tai Vuon Qudc gia Tam Pao tuong dbi
cao, do do loai nay van c6 tiém ning phat trién
ngoai tw nhién khi méi truong thay ddi. Pa
dang di truyén bi anh hudng bdi mét s6 yéu td
nhu tudi doi, pham vi phan bd, kha ning sinh
san va hé thong sinh san cua loai (Nybom,
2004; Wu et al., 2015). Dbi voi quén thé Xa xi
tai Vuon Qudc gia Tam Dao, c6 thé do hoat
dong khai thac qua muc va kha nang tai sinh
kém ma loai nay c6 sb luong ca thé it va phan
bd rai rac. Zhang et al. (2021) nghién ctru doan
trinh tu #rnH-psbA dai 452 bp cua 5 quén thé
loai C. chago tai Trung Qudc cho thiy su da
dang nucleotide tai 13 vi tri, ¢c6 4 haplotype
trong cac quin thé nghién ciru. Pa dang di
truyén cua loai C. chago thap hon nhiéu so véi
cac loai phan bd rong trong ho Long ndo nhu
C. camphora. Trong nghién clru nay, tac gia
cho riang cac hoat dong gy xdo tron thuong
xuyén cua con nguoi nhu sy tan pha va phan
cach méi truong sdng tu nhién trong quén thé
co tuong quan chat ch€ voi mirc d6 da dang di
truyén thap cta loai C. chago.

Giam dinh loai Xa xi dwa trén trinh tuw
trnH-psbA

St dyng trinh ty #rnH-psbA cua 07 mau Xa
xi nghién ctru d& BLAST, ching t6i xac dinh
duoc 07 loai thudc chi Cinnamomum trén
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GenBank c6 mic do twong ddng cao dé xay
dung cdy quan hé di truyén.

Cay quan hé di truyén duoc chia lam hai
nhém chinh. Nhom thitr nhat gom 07 miu Xa xi
nghién cuu VP 01, VP 02, VP 03, VP 05, VP
06, VP 07, VP 12 va 05 loai cua chi
Cinnamomum vé&i dd tin cay cao (boostrap
100%). Cac mau X4 xi nghién ciru khong co su
sai khac nhiéu vé trinh ty nucleotide do chiing

VPO1_trnH-pabid
VP02_trnH-pabA
VPO3_trnH-psbA
VPO5_trnH-psbhi
VPO6_trnH-psbA
VPO7_trnH-psbA
VP12 _trnH-psbA

VPO1_trnH-psbA
VP02_trnH-pabhi
VPO3_trnH-psbd
VPO5_trnH-paba
VPOE_trnH-psbA
VPO7_trnH-pabA
VP12_trnH-psbA

VPO1_trnH-psbA
VP02_trnH-psbi
VPO3_trnH-psbA
VPO5_trnH-pabA
VPO6_trnH-psbA
VPO7_trnH-pabi
VP12 _trnH-psbA

VP01 _trnH-psbA
VP02Z_trnH-psbA
VP03 trnH-pabA
VPO5_trnH-psbA
VP06 trnH-psbA
VP07_trnH-psbA
VP12_trnH-psbh

VPO1_trnH-pabA
VP02_trnH-pabA
VPO3_trnH-psbA
VPO5_trnH-pabA
VPO6_trnH-pabi
VPO7_trnH-psbA
VP12_trnH-pabA

VP01_trnH-pabhA
VP02_trnH-psbA
VPO3_trnH-psbA
VPO5_trnH-pabA
VPO6_trnH-pabi
VP07_trnH-psbA
VP12 _trnH-pabh

c6 cung xuit xi. Trong d6, 07 mau Xa xj tai
Vuon Quéc gia Tam Pao c6 mbi quan hé gin
nhat voi loai C. parthenoxylon, sau d6 1a hai
loai C. aromaticum va C. chago, va xa hon la
hai loai C. camphora va C. micranthum. Loai
Cascabela thevetia dugc st dung nhu mdt loai
bén ngoai (outgroup) dé thé hién ré6 hon mdi
quan hé gan gii gilta cac loai cung thudc chi
Cinnamomum (Hinh 6).

Hinh 5. So sanh trinh ti nucleotide ctia doan gen trnH-psbA & 07 miu Xa xi
tai Vuon Quéc gia Tam Dao

Nhu vay, doan trinh ty ma vach trnH-psbA
cling cho thiy hiéu qua trong viéc giam dinh
loai Xa xi nhung ty 1& luong dong voi loai C.
parthenoxylon khong cao nhu hai trinh tu
matK va rbcL ¢ trén. Tuy nhién, doan trinh ty
ma vach nay lai co hiéu qua trong sy danh gia
da dang di truyén giita cac ca thé trong cung
xuét xr, trong cung mot vang dia 1y cac ca thé

khac nhau co6 su sai khac vé trinh tu
nucleotide. Két qua nay cling trong tu nhu két
qua cua dy an “Xay dung bd co so du liéu
ADN mai vach phuc vu cong tac quan ly gidng
cay lam nghiép da duoc cong nhan la gibng
Quéc gia” do Ha Van Huan chu nhiém da
khang dinh doan trinh ty #rnH-psbA 1 trinh tu
hiéu qua nhét trong nghién ctru da dang di
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truyén ¢ mirc dudi loai. Trinh ty trnH-psbA 1a
trinh tw khong ma hoa va bién d6i nhiéu nén
viéc két hop voi mot trinh ty ma hoa va bao

thu nhu rbcL s€ lam giam bot nhirng sai sot
(Kress va Erickson, 2007).

WHOS i -pahd
*L’Pﬂﬁ trnH -psbd
VEOS trn H-pahd
VIPOT trnH-pshd
— WROT trnH -pshd
VPOZ trnH -pshA
LWFT2 trnH-pshA

- pathenaxdon (MTE2587 1)
G aramaticum (MNEIE963. )

. chago (MNO47 449.1)
C. camphora (MHOS0970.7)
.o micranthum (KT833081.1)

nin

Caacabela thevellz (JN245053.7)

Hinh 6. Ciy qua hé di truyén giira 07 miu Xa xi tai Vwon Qudc gia Tam Pao
va 05 loai twong ddng trén Genbank

4. KET LUAN

- ba xac dinh dugc 03 trinh ty ADN ma
vach la trinh ty matK (ma GenBank:
MZ821041), rbcL (MZ821043), trnH-pshbA
(MZ821045 va MZ821046) cho loai Xa xi
(Cinnamomum parthenoxylon (Jack) Meisn).
Trong d6, budc dau danh gia hai trinh ty marK
va rbcL c6 thé st dung dé giam dinh loai Xa xi
mac du sy sai khac chi la 1 hodc 2 nucleotide,
con trinh tu trnH-psbA cho thay kha ning
giam dinh loai X4 xi thap hon.

- Budc dau danh gia duoc sy da dang di
truyén cia cac cdy Xa xi tai Vuon Qudc gia
Tam Dao, tinh Vinh Phuc dua trén trinh tu
trnH-psbA, trong do vi tri nucleotide bao thu
(khong bién d6i) gitra 07 miu nghién ctu la
453 nucleotide, con sd vi tri bién dbi la 10
nucleotide. Trong sé 10 vi tri nucleotide sai
khac thi c¢6 04 vi tri khac biét gilra hai mau va
06 vi tri khac biét gitta 3 mau trd 1én, da dang
haplotype twong ddi cao (Hd = 0,9524) va da

dang nucleotide thap (Pi = 0,00926). Hai trinh
tu marK va rbcL khoéng thé hién bat ky su da
dang di truyén nao gitra cac cdy Xa xi nghién
cuu.
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SUMMARY

Cinnamomum parthenoxylon (Jack) Meisn) is a high-grade tree with high economic value, with rare genetic
resources, classified in group IIA (Decree 06/2019/ND-CP of the Government in 2019) and critically
endangered CR group (Vietnam Red Book 2007). This species has a poor natural regeneration ability along
with the indiscriminate exploitation of C. parthenoxylon to store essential oil, making this tree species in
danger of extinction. Therefore, this species should be preserved and developed in the wild. In this study, three
DNA barcode markers matK, rbcL, and trnH-psbA were used to identify and analyze the genetic diversity of C.
parthenoxylon investigated in Tam Dao National Park, Vinh Phuc Province. The results showed that all three
DNA barcode markers showed high efficiency in the identification of C. parthenoxylon species, in which the
trnH-psbA marker had lower species identification efficiency than marK and rbcL markers. The trnH-psbA
sequence was found to be an effective marker in the analysis of genetic diversity among C. parthenoxylon
plants in Tam Dao National Park, specifically, the conserved nucleotide position between 07 samples is 453
nucleotides, and the number of variable sites is 10 nucleotides with 6 parsimony informative sites showing
differences between three or more samples. The haplotype diversity index was relatively high (Hd = 0.9524)
and the nucleotide diversity index was low (Pi = 0.00926). The results of the genetic diversity assessment of C.
parthenoxylon in Tam Dao National Park are the scientific basis for an effective conservation solution for this
plant.

Keywords: Cinnamomum parthenoxylon, Genetic diversity, DNA barcode.

Ngay nhan bai :23/8/2021
Ngay phan bién :20/9/2021
Ngay quyét dinh diing :22/10/2021

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 6 - 2021



