KHOA HOC CONG NGHE

UNG DUNG GIAI TRINH TU GEN rbcl va trol-troF
TRONG NGHIEN CUU PHAN LDAI HO X0AI
(ANACARDIACEAE} @@ VIET NAM
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TOM TAT

Trong he thue vat Vigt Nam, ho Xoai (Anacardiaceae) dirge ghi nhin c6 66 lodi va dudi loai, phan bd & khip ca
nuée. Mic da da co nhiéu nghién cini phan loai ho Xodi & nute ta dia trén cic dac diém hinh thai, nhung dén nay
chuz ghi nhin nhiéu cac nghién aru phan loai ho Xoai dya trén cac bing chimg sinh hoc phan tir. Trong nghién
clu nay, trinh tr gen rbd, g7l — 47F c6 86 dai khoang 600 bp va 1000 bp ctia 25 miu nghién aru cac lodi ho
Anacardiaceae duoc gidi ma. So dé cay phat sinh ching loai ho Anacardiaceae & Vit Nam duoc xiy dung theo
phuong phép Neighbor - Joining (NJ). Thanh phén base viing gen rbd., tml-trmF ciia cac loai, sy khac nhau
gitra cac cZp loai dya trén co so phan tich theo mé hinh Kimura 2 tham s6. So dé hinh cay phat sinh ching loai
theo phuong phip N) va Maximum Likehood (ML) dugc tién hanh trén phin mém MEGA7 va Paup véi gia tri
Bootstrap 1 1.000. Dua trén so dé duope xay dyng, hé thong phan loai hg Anacardiaceae & Viet Nam duoc dé xust
gOm 4 tong, 22 ch, 66 loai va dudi loai. Khoa dinh Joai luong phan bing cic d4c diém hinh thai dén cac ch thuge
bo Anacardiaceae ¢ Viét Nam dupe xay dung dia trén hé thong dupe dé xudt tren.

Tirkhoa: Cdy phat sinh, ho Xodi, phan logi, rbel, tmlAmF.

1. M0 BAY

Trén thé gisi ho Xoai (Anacardiaceae) co
khoang 81 chi véi trén 800 loas, phan bé chii yéu &
ving nhiét d6i va can nhiét déi, nhung da dang hon
14 cc ving c6 diéu kién khi hau néng dm, trén dat
thip (S. K. Pell & al,, 2011). Cac tac gia nghién ciu
st dung phuong phép sinh hoc phan tir trong nghién
cuiu phan loai va hé théng hoc ho Anacardiaceae
(Wannan & Quinn, 1992; Chayamarit, 1997; Aguilar -
Ortigoza & Sosa, 2004; Wannan, 2006; Jessica Naiana
Silva & al., 2015) dua trén cac viing gen rbcl, ITS,
matK va #ral — ¢rF, iraH-psbA, matK... Cac tac gid
da chi ra mdi quan hé gan gui giira cac don vi phan
loai trong ho Anacardiaceae, cing nhu mdi quan hé
gita Anacardiaceae va Burseraceae & mot s6 khu
vire va trén thé gion.
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6] Viét Nam, ho Xoai duge ghi nhan c6 khoang
trén 60 loai va dudi loai thude 22 chi (P. H. Hé 2000
& N.T. Ban, 2003). Mac di da cé nhiéu nghién ciru
phan loai ho Xoai (Anacardiaceae) dya trén cac dac
diém hinh thai (Tardieu-Blot; 1962, P. H. Ho, 2000),
nhung dén nay chua ghi nh4n nhiéu cic nghién ciu
phan loai ho Xoai dua trén cac bang chimg sinh hoc
phén tir. N. X. Quyén & cs., 2017 la nhém tic gia lan
diu tién & Viet Nam nghién ciru dac diém di truyén
cua loai Son Pao (Melanorrhoea usitata Wall)) trén
co s& phan tich trinh tu gen sl va rbd.. Két qua
nghién ctru chi ra, M. usitata Wall. ¢6 quan hé rit
gan voi c4c loai thudc chi Gluta & Viet Nam. Nghien
clu nay lan ddu tién sir dyng trinh tu gen rbdl., tal-
trnF mot s6 loai 1am co s& khoa hac trong viec Iya
chon h¢ théng phan loai ho Xoai & Viet Nam.

2. B0l TUONG VA PHUONG PHAP NGHEN COU

2.1. Déi trong nghién ciu

Ddi twong nghién cuu 1 cac loai thuée ho Xoai
(Anacardiaceae) & Viét Nam. Vit lieu nghién ciu 1a
mau cua cac loai duoc thu thap trén ca nuée. $6 mau
da duoc thu thap, phan tich trong nghién ciru nay la
25 mau.
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Bing 1. Dmséch@ﬁgm & Vigt Nam
i Noai thu | Ky hi¢u trén Genebank
W Tén lodi Tén goi 7’_%__ Gen sl 1rnF
‘ 1 Fistacia weinmannnifoha Pit tat Van Nam | Trang Khanh - Cao KY202642 KY067417
i Bang
[ Mangilera foetida Xoa hot Chi Linh - Hai Duong | KY202639 KY067414
3. Mangifera reba Quéo Chi Linh - Hai Duon KY202640 KY067415
4 Mangifera launra Xo# cudng dat |VQG Chu Mom Ray - KY202653 KY084914
) Kon Tum |
5 Mangrfera flava Xoai vang VQG Chu Mom Ray - KY202638 KY067413
. Kon Tum
6 Rhus chinensis var. Mugi hoa tring | Chi Linh - Hai Duong | KY202643 KY067418
) roxburghu
7 Buchanania reticulata Mo ca Nam Dong, VQG KY202635 KY067408
) Bach Ma
Buchanama arborescens Chay lon VQG. Bach Ma - KY202630 KY067404
8. ’ - ;
Thira Thien - Hué
o Buchanania arborescens Chay lon VQG Bach Ma - Thira|  KY202631 KY067406
' Thien - Hué
10 Buchananta arborescens Chay lon VQG Bach Ma-Thia|  KY202632 KY067407
) Thién - Hué
u Buchanama siamensis Chay xiem VQG Bi Doup NuiBa KY202636 KY067410
i - Lam Pang
12 Buchanama arborescens Chay lon VQG Bach Ma - Thira|  KY202634 KY067411
) ‘Thién - Hué
13 Buchanania arborescens Chay lon VQG Bach Ma-Thira|  KY202633 KY067408
) Thién - Hué
14 Semecarpus anacardiopsis Sung dao VQG Bach Ma-Thia|  KY202645 KY067420
i Thien - Hué
15 Semecarpus reticulata Sung mang | VQG Chu Mom Ray - KY202648 KY067423
) Kon Tum
16 Semecarpus anacardiopsis Sung dao VQG Bach Ma —"l'him KY202644 KY067419
) Thién - Hué
17 Semecarpus anacardiopsis Sung dao VQG Bach Ma - Thira KY202646 KY067421
Thién - Hueé
18 Semecarpus anacardiopsts Sung dao VQG Bach Ma -Thim|  KY720264 KY067422
i Thién - Hué¢
19. Toxrcodendron succedanea Son Phii The | Chi Linh - Hai I)umn_mw
2. Toxicodendron succedanea | Som PhuTho |VQG Bac.h Ma -:’ﬂnlm WWNZS
Thién - Hué
S Toxicodendron wallichi Son wallich Tring l;l;?‘r;h -Cao WW
2. Toxicodendron succedanea | Son PhuThe | TH true ::lk - Nghe KY202651 KY067426
7. Melanorrhoea usiata Som dao IVQG'BQ-Ch Ma-Thia|  MT364375 \ MT364376
Thien - Hue -
Allospondias lakonensis Giaugaxoan |VQG Bach Ma-Thim| Kyzozeeg | -
24, Thi y a KY067404
ien - Hué |
e Melanorrhoea laccifera (gluta Son Lién i Lang Co- Thm Thien | Ky202637 | KY067412
i laccifera) § | - Hué | &
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Déng thoi, trong qua trinh nghién ciu cé sir
dung va ké thira két qua 26 trioh tr gen rbd. va 28
trinh tu gen tmL-tmF cla cac loai thuge ho Xoai
(Anacardiaceae) da dugc cong bé trén Genbank.

2.2. Phuong phap nghién ciu

2.2.1. Téch chiét ADN tong so'

Cac mau phan tich sinh hoc phan t¥ thuéc ho
Xodi (Anacardiaceae) duoc bio quan trong silicagel
cho dén khi thuc hién cac nghién ciu phan tir.
Phuong phap tach chiét ADN tdng s theo quy trinh

cua Doyle va Doyle (1987) ¢6 ci tién theo phong thi
nghuém.

2.2.2 Thiét ké moi doc trinh tr

Trinh tu cac cip méi sir dung dugc thiét ké dua
trén ving bao thi nim & hai ddu cua ving gen
nghién ciru. Poan gen rbd. va gen tnL-ornF lan luot
c6 do dai khoang 600 bp va 1000 bp. Trinh tu 2 c2p
méi dic hiéu duoe dung dé khuéch dai gen duoc thé
hién & bang 2.

Béng 2. Bang trinh tir 2 cfp mdi ding trong khuéch dai va doc trinh tif gen
TT | Ving gen Trinh tv moi Do dai (bp)

F: 3- TCTAGCACACGAAAGTCGAAGT- 5

1 rbel. 600

R:5-CTTCGGCACAAAATACGAAACGATCTCTCCA-3

F: 3-CGA AATCGG TAG ACG CTACG -5

2 | troL-traF 1000
R:5°ATT TGA AAC TGG TGA CACGAG-3'

2.2.3 PCR khuéch dai gen va dién di trén gel
agarose

Nhan ban ving gen rbcl; &rnL-&mF dai khoang
tlr 600 bp dén 1000 bp bing ky thuat PCR vén cap moi
dac hiéu thiét k€ trén co s& trinh tr rbd., trml-onF
cua cac loai trong ho Xoai (Anacardiaceae) trén
Genbank. Phian tmg nhan gen duoc thyc hién trong
thé tich la 25 yl véi cac thanh phan gém co6: Master
Mix Dream Taq Green 2X: 12,5pl; MgCl,25mM: 0,5
ul; Taq polymerase 5u/ml: 0,5 yl; 10 ng/pl ADN
mau: 2ul; Primer (10pmol méi méi xuor hodc nguoc):
1,25ul; H,O khir ion: 7ul. Chu trinh nhiét cia méi
phan (mg PCR: 95°C 3 phat, sau do 1a 35 chu ky lap
lai: 95°C 30 giay; 54°C 1 phit; 72°C 1 phdt; cudi cling
1a 72°C 10 phat dé két thic phan umg va gir mau &
4°C. Phan tmg dugc thyuc hién trén may PCR system
9700. ADN téng s6 sau khi dugc tach va cac san
pham PCR thu duoc dugc dién di kiém tra trén gel
agarose 1%.

2.2.4. Poc trinh tr gen

San pham PCR sau khi tinh sach duoe str dung
lam khuén cho phan img @i trinh tur true Gép véi
cac méi rbcl; aal-tml, sit dung Bigdye terminator

cycler va doc két qua trén hé thong ABI 3100 Avant
Genetic Analyzer. Hinh dnh cic dinh (peak) ctia
trinh tu ADN cac méau nghién ciru duge phan tich va
ghép ndi bang phin mém ChromasPro, so sinh
bing phan mém MEGA7.

2.2.5. Xay dumg cay phat sinh ching loai

Cay phat sinh ching loai duge xdy dung dura trén
phuong phap Neighbor — Joining (N]). Kiém tra va
ghép nd1 cac doan gen va so sanh sy khic nhau vé vi
tri c4c nucleotide duoc thuc hién béi phin mém
ChromasPro (Technelysium Pty Ltd). Thanh phan
base (%) vang gen rbcl, tral-trmF cua cac loai, s
khac nhau gitra cac cap loai trén co s phan tich theo
moé hinh Kimura 2 tham s6 va so d6 hinh cay phat
sinh ching loai theo hai phuong phap Neighbor -
Joming (NJ) va Maximum Likehood (ML) dugc tién
hanh trén phin mém MEGA? va Paup voi gia tri
Bootstrap la 1.000.

3. KET QUA NGHIEN CUV

3.1. Két qua giai ma trinh tir cic viing gen

Ving gen rbcl gom khoang 600 cip nucleotide;
trnl-trmF gom khoang 1000 cap nucleotide.
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Béng 3. Trinh ty nucleotide cia cac miu ho Anacardiaceae méj rod.
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Bing 4.Trinh tyr nucleotide ctia c4c miu ho Anacardiaceae méi frol. - toF
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3.2. Cay phit sinh chiing loai

Tir két qua gidi ma trinh ty cac viing gen rbcl va
tral. - troF, so dé cay phat sinh ching loai ho Xoai

Anacardiaceae) ¢ Viet Nam dugc xay dung (Hinh 1-
2). So sanh cay phat sinh ching loai da dugc xay
dung véi hé thong phan loai da duoc lya chon (theo
Mega 7.0), ciy hé thong phat sinh ching loai va he
théng phan loai 14 phi hop. Vi tri cdc dom vi phan loat
thé hién trong cay tién héa 1a hoan toan phi hop véi
hé thong phan loai ciia cac don vi phan loai dé.

Cay phét sinh ching loai thé hién ro cac don vi
phén loai thuéc cac chi ho Xoai (Anacardiaceac) tién
héa theo mo6t nhanh tién héa néng, khéng ciing
nhanh tién héa. Se dé cay phat sinh ching loai chia
thanh 4 nhanh gém 4 tong khac nhau ciia ho Xoai:
Nhanh 1 (Tong 1) bao gém cac chi Mangifera,
Melanorrhoea, Anacardium, Buchanania va Bouea
c6 quan hé gin gu1 vén nhau; Nhanh 2 (Téng 2)
Allospond; di Choerospondias,
Dracontomelon va Pegla Lanea, va Pleiogynium c6
juan hé gin gui v6i nhau; Nhanh 3 (Tong 3) gém
sac chi Rhus, Toxicodendron, Schinus va Pistacia cb
quan hé gin gii véi nhau; Nhanh 4 (Téng 4) gom

; ~ac chi Semecarpus va Drimycarpus cung thuéc mot

“1hanh va ¢é quan hé gan gui véi nhau. Nhur vay,

“huée dau img dung sinh hoc phan tr trong nghién
:fru phan loai ho Xoa (Anacardiaceae) ¢ Viét Nam
‘ho két qua tring khép voi hé théng phan loai ho
\nacardiaceae cuia cac tic gia Engler (1892, 1896,
903), Menchior (1964), Heywood (1996).

Nhanh thit nhat thé hién, tat ca cac loai thudc chi
Wangifera c6 chung mét nhanh tién hoa va c6 mai
uan hé gdn gui véi cac don vi phan loar thuéc cac chi
Aelanorrhoea, Anacardium, Buchanania va Bouea.
‘ac loai Mangifera foetida, M. reba, M. flavava M.

" awnira c6 méi quan hé gan gai va cing nhanh tién
6a voi nhau. Lodr Melanorrioea laccifera c6 méi
uan hé gan gai hon vér loai M. usiata. Cac loai
suchanania arborescens, B. reticulata, B. siamensis
5 quan hé gdn gin vér nhau. Nhanh phu thudc chi
‘uchanania cho thdy, cic mau khac cua ciing mjt
i hinh thai 1a B. reticulata c6 su khac nhau vé di
uyén khi chung khac nhau vé viing phén bé.

Nhanh tha hai thé hién, cac ch Allospooadias,
Yracontomelon, Spondia, Lannea va Choerospondias
im cung mot nhanh va c6 quan hé gan gii véi nhau.
hi Dracontomelon wam giura hai chi Allospondias va
vondias, cac loai chi Dracontomelon co méi quan hé

IONG NGHIEP VA PHAT TRIEN NONG THON -

gén gin véi chi Allospondias. Nhanh phu thuéc chi
Dracontomelon cho thdy, caic mau khac cha ciung
mét loai hinh thai la Dracontomelon cé sy khac nhau
vé di truyén khi ching khac nhau vé viing phan b6.

Nhanh thi ba cho thay, chi Rhus va chi
Toxicodendron c6 méi quan hé gan gui nhau, chi
Pistacia gan hai chi trén. Trong nhanh nay, cdc don
vi phén loai thudc chi Rhus c6 moi quan hé gan gai
nhau. Chi Schinus nim gita hai chi Rhus va
Toxicodendron, cac loai chi Rhus cé méi quan hé gan
gii  vé1r chi Schinus. Nhanh phy thugc chi
Toxicodendroncho thay, cic mau khac cia ciing mot
loai hinh thai 13 Toxicodendron succedaneum c6 sy
khéc nhau vé di truyén khi chung khac nhau vé viing
phan b4,

Nhanh thir trr thé hién, cac don vi phan loar thu¢c
chi Semecarpus c6 cung nhanh tién héa va cé6 méi
quan hé gan giii véi cac don vi phan loai thuc chi
Drimycarpus. Diéu nay phu hop véi nhimg hé théng
dia trén bing chimg vé hinh thai. Pic biét, cay phat
sinh cting cho thdy, cic mau nghién ciru cia cing
mot loar hinh thai nhu Semecarpus anacardiopsis thé
hign sy khac nhau vé mat di truyén khi ching khéac
nhau vé viing phan bé.

3.3. lara chon hé théng phin loai ho Xoai
(Anacardiaceae) & Viet Nam

Tir cac két qua trén, nhém nghién cim dé xuat
hé thong phan loai ho Xoai (Anacardiaceae) & Viet
Nam dua trén hé théng cua Engler (1892, 1896,
1903), Menchior (1964) va Heywood (1996) nhu sau:

Téng 1. Anacardieae (bdu gom 1-5 14 noin roi)
gém 7 chi: 1. Melanorrhoea (2 lodi, 1 thi), 2.
Buchanania (5 loai), 3. Anacardium (1 lodi), 4. Gluta
(6 loai), 5. Bowea (2 loai, 2 thi), 6. Swintonia (4 loai),
7. Mangifera (12 loai, 2 thu).

Tong 2. Spondieae (bau gém 4-5 14 noan hop
nhau thanh bdu trén, c6 4-5 6) gém 7 chi: 8. Pegia (1
loai), 9. Lannea (1 loai), 10. Dracontomelon (5 loai),
11. Choerospondias (1 loai), 12. Plejogynium (1 loai),
13. Spondias (2 loai), 14. Allospondias (1 loai).

Téng 3. Rhoideae (bau gém 13 1a noan hop
nhau thanh bau trén, 1 6) gém 5 chi: 15. Pentaspadon
(2 loai), 16. Schinus (1 loar), 17. Rhus (1 loai, 1 thu),
18. Toxicodendron (3 lodi), 19. Pistacia (2 loai).

Tong 4. Semecarpeae (bau gom 1-3 1a noan hop
nhau thanh bau gira hoac bdu dudi, 1 6) gém cac 3
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Bang 3. Trinh tu nucleotide ciia cAc miu he Anacardiaceae méi rbcl
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3.2. Cay phat sinh chiing loai

Tir két qua gia ma trinh tr cac ving gen rbd. va
trL - traF, so dé cay phat sinh chiing loai ho Xoai
Anacardiaceae) & Viét Nam dugc xay dung (Hinh 1-
2). So sanh cay phét sinh ching loai da duge xay
dung véi hé thng phan loai di duge lya chon (theo
Mega 7.0), cay hé thang phiét sinh ching loai va hé
thang phan loai 1a phi hop. Vi tri cac don vi phan loai
thé hién trong cay tién hoa 1a hoan toan phu hop véi
hé thang phan loai cda cac don vi phan loai do.

Cay phat sinh ching loai thé hién ro cac don vi
phén loai thudc cac chi hg Xoai (Anacardiaceae) tién
héa theo mét nhanh tién héa rieng, khong clng
nhanh tién héa. So dé cay phat sinh chiing loai chia
thanh 4 nhanh gém 4 téng khac nhau cia ho Xoai:
Nhanh 1 (Téng 1) bao gém cac chi Mangifera,
Melanorrhoea, Anacardium, Buchanania va Bouea
¢6 quan hé gdn gii véi nhau; Nhanh 2 (Téng 2)
All di: Spondi; Choer di:
Dracontomelon va Pegia, Lanea, va Pleiogynium cb
quan hé gin gii véi nhau; Nhanh 3 (Tong 3) gém
cac chi Rhus, Toxicodendron, Schinus va Pistacia c6
quan hé gan giii véi nhau; Nhanh 4 (Tong 4) gém
cac chi Semecarpus va Drimycarpus cung thugc mot
nhanh va c6 quan hé gan gii voi nhau. Nhur vay,
buéc dau img dung sinh hoc phan tir trong nghién
ctru phan loai ho Xoai (Anacardiaceae) & Viét Nam
cho két qua triing khép vér hé théng phan loai ho
Anacardiaceae cia cac tac gia Engler (1892, 1896,
1903), Menchior (1964), Heywood (1996).

Nhanh thir nhat thé hién, tat ca cac lodi thuoc chi
Mangifera c6 chung mét nhanh tién héa va c6 méi
quan hé gan gai véi cac don vi phan loai thuoc cac chi
Melanorrhoea, Anacardium, Buchanania va Bouea.
Ciéc loai Mangifera foetida, M. reba, M. flava va M.
laurira c6 mo1 quan hé gén gii va cong nhanh tién
hoa v6i nhau. Loai Melanorrhoea laccifera c6 mé
quan hé gan gui hon voi loai M usitata. Cac loai
Buchanania arborescens, B. reticulata, B. siamensis
c6 quan hé gan gii véi nhau. Nhanh phu thude chi
Buchanania cho thiy, cic mau khac cua cling mot
loar hinh thai 1a B. reficulata cé sy khac nhau vé di
truyén khi ching khéac nhau vé viing phan bé.

Nhanh thu hai the hién, cac chi Alospondias,
Dracontomelon, Spondia, Lannea va Choerospondias
nim cung moét nhanh va 6 quan hé gan gt véi nhau.
Chi Dracontomelon nam giia hai chi Allospondias va
Spondhas, cac loai chi Dracontomnelon cé méi quan hé
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gin gai voi chi Allospondias. Nhanh phu thugc chi
Dracontomelon cho thiy, cac mau khac cla cung
mot loai hinh théi 1a Dracontomelon c6 sy khac nhau
v di truyén khi ching khéc nhau vé vitng phan b.

Nhanh thir ba cho thdy, chi Rhus va chi
Toxicodendron c6 méi quan hé gin gui nhau, chi
Pistacia gan hai chi trén. Trong nhanh ndy, cac don
vi phan loai thuéc chi Rhus c6 mér quan hé gan gui
nhau. Chi Schinus nim gitra hai chi Rhus va
Toxscodendron, céc loai chi Rhuscé méi quan hé gan
gii v chi Schinus. Nhanh phu thudc chi
Toxicodendroncho thay, cac mau khac cla ciing mét
loai hinh thai la Toxicodendron succedaneum cé sy
khac nhau vé di truyén khi ching khac nhau vé vung
phan bg.

Nhanh thir tr thé hién, cac don v phan loai thudc
chi Semecarpus co ciing nhanh tién héa va c6 méi
quan hé gin gui véi cdc don vi phan loai thuge chi
Drimycarpus. Diéu nay phu hep véi nhimg hé théng
dua trén bang chimg vé hinh thai. Pac biet, cay phat
sinh cing cho théy, cdc mau nghién ciu ctia cling
mot loai hinh théi nhw Semecarpus anacardiopsis thé
hién sy khac nhau vé mat di truyén khi ching khac
nhau vé viing phan bé.

3.3. Lyra chon hé théng phan loai ho Xoai
(Anacardiaceae) & Viet Nam

Tir cac két qua trén, nhom nghién ciru dé xuat
hé théng phan loai ho Xoai (Anacardiaceae) & Viét
Nam dya trén hé thong cia Engler (1892, 1896,
1903). Menchior (1964) va Heywood (1996) nhu sau:

Téng 1. Anacardieae (bau gém 1-5 1a noan réi)
gém 7 chi: 1. Melanorrhoea (2 loai, 1 thi), 2.
Buchanania (5 loai), 3. Anacardium (1 loai), 4. Gluta
(6 loa), 5. Bouea (2 loai, 2 thir), 6. Swintonia (4 loai),
7. Mangifera (12 loai, 2 thi).

Tong 2. Spondieae (bdu gém 4-5 la noan hep
nhau thanh bau trén, ¢6 4-5 6) gém 7 chi: 8. Pegra (1
loai), 9. Lannea (1 loa), 10. Dracontomelon (5 loai),
11. Choerospondias (1 lod), 12. Pleiogynium (1 loa),
13. Spondias (2 loai), 14. Allospondias (1 loai).

Téng 3. Rhoideae (bau gém 1-3 la noan hop
nhau thanh bau trén, 16) gém 5 chi: 15. Pentaspadon
(2 loai), 16. Schinus (1 loai), 17. Rhus (1 loai, 1 thy),
18. Toxicodendron (3 loai), 19. Pistacia (2 loai).

Tong 4. Semecarpeae (bau gom 1-3 Ia noan hop
nhau thanh bau gitra hoac bau dudi, 1 6) gom cac 3
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chi: 20. Semecarpus (11 loai), 21. Drimycarpus (1 Dura trén hé théng phan loai da duoe dé xuét, st
loai), 22. Holigarna (1 loai). dung cac dac diém hinh thai, khoa dinh loai dén cac
3.4, Xay dung khéa dinh loai dén cac chi thuge chi thugc ho Xoai (Anacardiaceae) ¢ Viét Nam duot
ho Xoai (Annacardiaceae) & Viet Nam xay dung.
Khoa dinh loai dén cac chi thuoce ho Xoai (Anacardiaceae) & Viet Nam
1A. Bau gém céc 14 noan roi, doi khi chi 114 noan phat rién ... 1. Anacardieae
2A. Nhj gdp nhiéu lép s6 canh hoa (30-35 nhi), xép thanh nhiéu vong.............. ... 1. Melanorrhoea

2B. Nhi bang hoac gap 2 lan 53 canh hoa, xép thanh 1-2 véng.
3A. Nhi gap dé1s6 canh hoa (810 nhi), xép thanh 2 vong

4A. Hoa ludng tinh, cac nhi déu nhau, khong co nhi lép; c6 trién mat dinh quanh biu; dé qua khong déng
trudmg 2. Buch

4B. Hoa don tinh hofc luong tinh; hoa cai hodc hoa luong tinh c6 nhi 1ép, chi ¢6 1 nhi hinu thy; khong €6 trién
mat; € qua nac, déng trudng bao liy mot phan qua 3. Anacardium

3B. Nhi bing s6 canh hoa (4-5 nhy), xép thanh 1 vong
5A. Hoa luéng tinh, khang cé nhi lép
6A. L4 moc cach; hoa khang cé orién mat 4. Gluta

6B. La moc déi hodc moc vong; hoa 6 trién mat bao quanh bau 5. Bouea
5B. Hoa don tinh hodc ludng tinh; hoa ci hoac hoa luéng tinh cé nhi lép

7A Hoa c6 trién mat phia ngoai nhy; canh hoa dong truéng véi qua a0 thanh canh; vo qua trong khong cé
long cimg 6. Swi i

7B. Hoa c6 trién mat bao quanh béu; canh hoa khéng déng truémg véi qué: vé qua trong ¢6 long ctmg 7.
Mangifera

1B. Bau gém céc la noan hop.

8A. Béu gdm 4-5 la noan hop, 4-5 6. 1I. Spondieae
9A. Céy than leo .8. Pegia
9B. Cay thin gb

10A. Bao hoa mau 4 .9. Lannea

10B. Bao hoa mau 5

11A. Bao hoa xép lop

12A. Hoa luomg tinh 10. Drac:
12B. Hoa don tinh (hoa don tinh cling géc hoac khac goc)

)
nNeion

13A. Hoa cai don doc & nach la hoac thanh cum 2-3 hoa: hoa duc tap hop thanh chuy.

Choerospondtas

13B. Ca hoa duc va hoa cai tap hop thanh chuy......... 12. Pleiogyninm

11B. Bao hoa xép van

14A. V6 qua trong 6 long ctmg, nlir soi Xo cimg: gan bén hop nhau thanh duong gan & sat mép la... 13,
Spondias

14B. V6 qua trong khéng ¢img: gan bén khong hop thanh duéng gan o st mépla......... 14. Allospondiag

8B. Bdu gém 1-3 1a noan hop. chicé 1 o.
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15A. Biu trén. Qua khong ¢6 d€ qua déng truong. La kép 10ng Chim........ccooveecmmerersinnersssnes I11. Rhoideae

16A. Bao hoa gém 1 vong daiva 1 vong trang

17A. Nhi gép hai ldn s6 canh hoa (8-10 nhy), x&p (hanh 2 vong

18A. Hoa luong tinh; qua hach hinh tnmg thuén, nhon hai diu 15. P d
18B. Hoa don tinh; gué hach hinh ciu 16.Schinus
17B. Nhi béing s6 canh hoa (4-5 nhi), xép thanh 1 vong.

19A. Cym hoa & dinh canh; vé qua ngoai c6 16ng to min va 10ng fUyEN ......ccccvvvevvvvervmmecsrnnienrscereriens 17. Rhus
19B. Cum hoa & néch 1a; vé qua ngoai nhin, 18. Toxicodendron
16B. Bao hoa ti¢u giam hoan toan hoc con lai mot vong dai 19. Pistacia
15B. Béu giira hoac bau duéi. Qua thudmg c6 dé qua déng truomg. La don.......... ..IV. Semecarpeae

20A. Bau gitra; qua c6 dé dong trudng, nac, bao quanh mot phan hoac toan bé qua..

20B. Bau dudi; qua khong co dé déng trrdng
21A. Hoa tap tinh; bao hoa xép lop; véi nhuy 1

20. Semecarpus

21. Drimycarpus

21B. Hoa don tinh; bao hoa x&p van; véi nhuy 3 (& hoa cai)

4. KET LUAN

Dua vao két quad gidi ma trinh ty cac ving gen
rbd. va trl - {roF cia 25 miu thu tai Viét Nam, 26
trinh (r gen rbcl. va 28 trinh tr gen il tmF tham
khao trén Genbank, so dé cay phat sinh ching loai
ho Xoai (Anacardiaceae) & Viet Nam da dugc xay
dung va phan tich. Tir két qua clia viéc ap dung
phuong phap hién dai gidi trinh tu gen két hop van
phuong phap truyén théng giam dinh hinh thai cho
thay cay phét sinh chung loai dugc xay dung hoan
toan phit hop véi cac hé théng phan loai da dugc
cong bé trurde day.

Cing tir két qua phan tich cay phat sinh chang
loai, hé théng phan loa ho Xoai (Anacardiaceae)
duoc dé xuat gdm 4 tong, 22 chi, 66 loai va dudi loai.
Tong 1. Anacardieae gém 7 chi (Me/anorrlmea

22. Holigarna
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APPLICATION OF rbd. AND #ril.- troF SEQUENCING TO STUDY CLASSIFICATION OF
CASHEW FAMILY (ANACARDIACEAE) IN VIETNAM

Nguyen Xuan Quyen, Tran Thi Phuong Anh, Nguyen The Cuong

Summary
In the flora of Viemam, Cashew family (Anacardiaceae) has been recorded 66 species and subspecies, they
distribute in all of areas. Although many studies to classify Anacardiaceae based on the morphological
characteristics have been done. So f(ar. there has been very few the reseach on classificaton of
Anacardiaceae in Vietnam based on molecular biology evidence. In this study, the rbcl and ¢l - amF (600
bp and 1000 bp) of 25 samples belonging Anacardiaceae 1in Vietnam were sequenced. Based on the
Neighbor - Joining (NJ) method. a phylogeny of Anacardiaceae n Vietnam was built by MEGA7 Paup
software, with bootstrap value of 1000. The system of Anacardiaceae tn Vietnam including 4 tributes, 22
genera, 66 species and subspecies was buill based on the phylogeny of Anacardiaceae in Vietnam. Based on
the system and morphological charactenistics, the dichotomous key to genera of Anacardiaceae in Vietnam

was built.

Keywords: Phylogeny, Cashew family. classification, rbcl, trnl-trnf.
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Suchanunin arborvacons —
tungon
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|
ranrn
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A
KRE33013"1 Gamocarpus rabcuio
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Ky 302843 | Rinus crtama
GGl ngem 1 R nmarn
o Fanoasa 1 Rmis cmmanan var raxturani
XS7T0RT 1 Sominus woremmolan "
? S taramin o Nnann
T HiGuzrios | Toxcoaarran succadaneum L
szozllsv} TYoxicadendron auccaedaneum
Ngrn
Ty
B

Anacardiaceae trén co s& gen rbcl. theo phuong phap Maximum
Likelihood.

1
1T
KYOB7425 1 Toxicadendron succedmneum
ABON3154 1 ToxcoGeNdron xuccodanoum
KYOG87427 3 Toucodendon walichi
cha var

Nnoan
€Tne.y
3

KY067417 . Plstacs wainmanitolie

KV087418 1 Rnus chinenais
KPO55548 1 Rhus chinensis =

A1
211

1 Nhann
KYQ67419 1 Semecarpus anacardiopsis (Trib.)
1 4

KY0&7422 1 Bermecarpus anacardiopals
067423 1 Semecarpus roficulatus
KPDSS570 1 Samocarpus roticulatus
1

KY067413.1 Manguora flava
cotian
KY084D14.1 Monmiars Inanna
KY¥392610 1 Mangifera odoral

1

MGS84477 1 Mangitars indica

KYDB7415 1 Mangilara raba Nnhann

KYOB7414 1} Mangiera footida Trioy
1

KYDE7406 1 Buchanania arborescans

—— AY584544 1 Choerospondios axillans —
KROB1742 1 Plaiogynium tmononse
KPOSSS1H 1 Lannes coromandehca
KPO55534 1 Pagia sarmaentosa
KRO@1724 1 Dracontomalon daa
10

.

- o

e AR, ;

Saseiuayy Sromaiey s
it}

Hinh 2. So d6 cy phat sinh ching loai ho Anacardiaceae trén co so gen tral-troF
theo phuong phap Maximum Likelihood
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