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TOM TAT:; Sao hon gai (Hopea chiensis Hand-Mazz), Sao hii nam (Hapec: hainanensis Merr. &
Chun) va sao mit quy (Hopea mollissima C.Y.Wu) la nhimg loai cdy lay gb c6 gid trj cao vé khoa
hoc vi y hoc. Hién nay, nhém cdy nay déu dang bi khai thdc qué mitc va c6 tén trong danh sdch c4c
loa: dang bi de doa. Ddc biét, H. chinensis va H. mollisstma 12 hai loai c6 nhiéu dic diém hinh théi
rit gidng nhau, khé phin biét ngodi tr nhién. Bai bdo ndy trinh bay két quz’i giai ma trinh tir ba ving
gen luc lap, d6 12 rbcL, matK va psbA-trnH nhim chi ra sy khdc biét vé di truyen giiia hai lodi ndy,
nhim hd tro cho phin lual hoc hinh thdi va bé sung co s& dir liéu di truyen ve ba loai thude chi
Hopea ciia Viét Nam. Két qua cho thiy, ¢6 6 vi trf sai khdc nucieotide dugc tim thiy gilfa hai lodi
H. chinensis va H. mollissima, theo 86 khoang cé4ch di truyén giita hai loai ndy 1a 2%. S6 nucleotit
sat khdc gitta loai H. hainanensis va H chinensis 1a 7, khoang cich di truyén cia H. hainanensis

von H. chinensis vi H. mollissima 1an Iwot 13 4% va 6%.
Tu khéa: Hopea, matK, psbA-trnH, tbcl., chi th) phin f1r.

MO PAU

J Viét Nam, do gié tri thwong mai va nhu
cau cla ngudi dan dia phwong, nhitng loai ciy
thujc h¢ Dau thuomg bi khai thic manh, dic
bi€t cac loal thudc chi Sae (Hopea). Sao hon gai
(Hopea chinensis) va Sao mat quy
(H. mollissima) 12 hai lodi c6 phén bd hep,
nhidu tai liéu d4 khing dinh chi tim thdy sao
hon ga1 & Viét Nam va Trung Quéc [1, 2, 9, 18).
Gn sao hon gai, sao mat quy va sao hai nam
bén, cimg, khong b méi mﬂt nén dugce s dung
trong déng thuyén, 1am cau, cot nha, ta vet [18]
ngoai ra, chiing cdn c6 gid tri vé y hoc. Mt sb
cung trinh nghién ciru cua cic tic gia Trung
quoc cho thiy trong v ciy sao hdn gai con cé
chita nhiéu hoat chit sinh hoc hiru ich [8, 17].
Hién nay ba loai nay dang dirng trudc nguy co
tuyét chung do murc dé suy gidm noi song va
vigc khai thdc qui mire. 0 Viét Nam, 34 cé
nhiéu nghi€n ciru vé phan loai va hé thnng hoc,
tal nguyén va da dang céc loai cdy ho Dau Tuy
nhién, nhidu dic diém hinh thai rit gibng nhau
cua H. chinensis va H. mollissima vi viy, viéc

phin biét chiing cdn gip nhign khé khin, dic
bi€t trong tir nhién.

Chi thi phén tir (DNA barcoding) 1a cOng cu
cong nghé sinh hoc chinh xdc, d4ng tin cdy va
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di dugc sir dung rat nhiéu trong phén loai cic
loa1 dong thure vat. Hé gen luc lap c6 céu tric
don bdi, voi lgi thé 1a kich thude nhd, 50 hrgng
ban sao 1om va di truye:n 6n dinh qua cdc thé hé
nén dugc tmg dung lam chi thi phan ¥ cho cic
nghién ciru phin loai vi ma vach DNA [4, 7,
10]. Gamage et al. (2006) [7] da xay dvng so do
hinh cay (Neighbour joining) méi quan h¢ di
truyen cua cdc loai trong ho Diu dua trén giai
trinh tu vang gen frnl-trnF. Viéc si dung mdt
hay két hop nhiéu chi thj phin tr dé phan loai
da duoc nhmu nha khoa hoc trén thé giéi quan
tim va tién hanh nghién ciru. Kress (2007) [10]
dd giol thifu ndm chi thi phin tr ving gen luc
lap bao gobm matK, rbcL, trnH-psbA, rpo(l va
ycf5 1a nhirng chi thl phan tir tin cay va hiru hi¢u
trong phin loai cdc loai thuc viit can, trong dé
nhan manh sy két hop giita ving gen mi hod
rbcL. va ving gen khdng ma hod trnH-psbA da
cho két qua phén loai cao nhit [10]. Nhém
nghién ciru vé thyc vt (plant working group)
ciling da gidi thi€u ba chi thi phén fr lyc lap hiru
hiéu dé phan loai cho nhém thue vét bic cao I3
maik, rbcL va trnH-psbA (CBOL, 2009), dic
biét sur két hop gilra hai chi thi phan tir maiK va
rbecl. dugce coi Ia hitu hiéu cho hau hét cdc loai
thue vat [4].
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Nhim hé trg cho phan loai hgc hinh thdi va
b sung co so dir ligu vé di truyén cho ba loai
cay g6 quy cua Viét Nam, ching t6i tu:n hanh
gidi mi trinh ty ba viing gen luc lap gdm rbcL,
matK, psbA-trnH cua ba loai: Sao hdn gai
(H. chinensis), Sao hai nam (H. hainanensis) va
Sao mit quy (H. mollissima), dong thoi phan
tich mbi quan hé di truyén cia ba lodi rit gin

giii nay.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

: -~ - e . " -
Mau 14 va vo cdy cua H. hainanensis duoc

Bdng 1. Dia diém thu thap ba loai thudc chi Sao

thu tai vuon quéc gia Bén En (Thanh Héa), cua
loai H. mollissima dugc thu tai Khu bao ton
thién nhién T4y Yén Tu, phan khu Khe R4 (Bic
(Giang) va 2 mau 14 loai H. chinensis du't;m thu
tai dao Ba Mun va dao Cdi Lim, vuom quuc gla
Bai Tu' Long (Quﬁng Ninh) (bang 1). Man dugc
ghi s, glu ddc diém sinh hoc va do t:;:a dg cua
cdy liy mAu. MAu sau d6 dugc chuyén vé phong
thi nghiém Hg thﬂng hec phédn to va Di h'uycn
bao ton cua Vién Sinh thdi va Tai nguyén sinh
vat va dugc biao quan & m lanh siu -76°C tnxéc
khi phin tich DNA.

o Viét Nam

STT Tén khoa hoc Tén Viét Nam Pia diém thu mau

1  Hopea hainanensis  Sao hdi nam TOQS?SOFEH En, Thanh Héa, 100m, 19°35°N-

. i : Dao Ba Mun, VQG Bai Tir Long, Quang Ninh
2 Hopea chinensis Sao hon gai 120m, 21°02'N-107°35E

. : - : Pao Cai Lim, VQG Bdil Tt Long, Quang Ninh
3  Hopea chinensis Sai hon gai 150m, 21°06'N-107°33'E o

. g \ Khu bao tén thién nhién Khe R6, Bac Giang,

4  Hopea mollissima Sao mat quy

21°09°N-21°13’E

Tach chiét DNA tdng s6 va thiét ké cac cip
mai

Mau 14 va vo cdy duoc tich chiét theo
phirong phip CTAB cua Doyle et al. (1987) [4]
¢ cal tién cho phu hop voi di€u kién Viét Nam.
Kiém tra 36 sach va ham hrong DNA bang do
quang phé hap thu két hop véi dién di trén gel
agarose 1%. DNA tdng s6 duoc pha lodng diing
cho phén img PCR & ndng d6 10ng/nl.

Trinh ty cdc cip méi rbcl, maiK va psbA-
trnH st dung dugc lﬁy tir cic nghién ciru cua
Cuenoud (2002) [5], Mitsuyasu (1994) [12] va
Kress (2007) [11] (bang 2).

T6i wu va nhan bin gen bing phin img PCR

Phéan tmg PCR duoc tién hanh trong thé tich
12 40 pl véi c4c thanh phan goém c6: 20 1
Master Mix 2X;1 1MgCl, 25 mM 0,5 1 Taq
polymerase 5 u/ 1;2 1DNA miu; 1,25 1 mdi

nong 4o 10 pmole mébi loai va H,O 1én tnng thé
tich 40 nl. Chu trinh nhiét dugc thyc hién trén

mdy PCR system 9700 véi cdc chu ky nhu sau:
bién tinh & 90°C 3 phiit, sau d6 1a 35 chu ky lap
lai: 95°C 30 gidy; bat cip & 56°C 1 phiit vai gen
rbcL, & 50°C trong 1 phiit v&i gen matK va &
58°C trong 1 phiit vi gen psbA-trnH; kéo dai
mach & 72°C 1 phit. Cubi cing 13 72°C trong 10
phait dé két thic phdan vng va giit miu & 4°C.

San phdm PCR sau d6 dugc kiém tra bang
dién di trén gel agarose 1%, nhudém gel bang
ethidium bromide va chup dnh trén hé thnng
mdy anh ¢é chiéu 4nh sdng UV.

Gidi trinh tr va xir 1§ s lidu

Trinh ty nucleotide cdc viing gen dugce xdc
dinh véi kit BigDye terminator v3.1 va mdy doc
tinh or ABI 3100 Avant genetic analyzer
(Applied Biosystems). So sdnh sir khic nhau vé
vi tri cdc nucleotide giita cdc cip loai bing
ClustalW [16}, GenDoc [13]. Phin mém MEGA
5 [15] ding trong phin tich s6 liéu sau xir Iy.
Mirc d6 khac nhau dugc tinh todn theo md hinh
Kimura hai théng s6 (K2P).
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Bic diém di truyén ciia ba lodi sao (Hopea)

. . y en ;‘% i o

Bang 2. Trinh tu cdc cdp mdi dung trong nghién ciru  f Eﬂ

Nhiét Dg dai B B

Ving s A 3. d6 bit san N . o

zene Mbi xudi (F) Mai ngugce (R) cipmdi  phim Tham khao ., -3 EEE

(°C) PCR 2y -

e CGATCT ATTCAT  TCT AGC ACA CGA 0 900 Cuenoud ~ {f e

TCA ATATITC AAG TCG AAG T (2002)[51 ¢ § e

rbela ATG TCA CCA CAA Eg%%i ii%%iAT 56 700 Mitsuyasu et 4

(30T

ACAGAGACTAA  1or1ec A al. (1994) [12] iy

rbcle ECA CCA fgg g# CCA GCAGCT AGT 56 700 Mitsuyasu et k EE

TAT GCG TCC GGG CTC CA al. {(1994) [12] i

Kress & .' o

irnH- GTT ATG CAT GAA CGC GCA TGG TGG 53 300 Erick | s

psbA  CGT AATGCT C ATT CAC AAT CC son i

(2007) [11] o

B

KET QUA VA THAO LUAN thanh mét doan DNA c6 kich thie 2452 bp dé g

4 doan DNA cia 4 ving gen rbcla, rbcLe, thuc hien so sdnh. Vi tri clia cic ving gen s

matK v& psbA - trnH sau khi nhin ban bing nghién cim dirge sap xép theo thir tir sau: s

PCR da duoc gidi trinh ty, kiém tra bing ol Dol ¢ ok - H:

chuong trinh Blast/NCBI. Két qua so sdnh -

chimg to cdc san phim PCR cua chiing t6i chinh woosE momme A e uw Ay
la cic doan DNA tuong img véi 4 viing gen .- : x a ,

rbeL a, rbcL ¢, matK va psbA - trnH. Céc winh D020 DNA dai 2452 bp cila 4 mau nghién o

-2 i A .. : ciru sau 46 dugc tién hanh so sdnh kiém tra su t.bu

tir sau dé dugc ki€m tra, ghép noi vm‘nhau bang sai khéc ba h inh MEGA 5 ¥ wl.

chwong trinh Clustal W ciia phin mém Bioedit ¢ bang chuong trinh ' 1

B L.y

#H.hongayens1s_BM GAC TAA AGC AAG TGT TGG GAT ICA AAG CTG GTG TTA AAC AGT ATA AAT TGA CTT ATT ATR CTC CTG AAT ACC AAR :E :T

tHh.hongayens1s CL ... 1v4 o1 cue wnw Pt e m e aaa a e mmr was e E mia mmm war s mma nrr fre aar aw

FH.NALNANENELS .. i s mmr o emn rre rea e ee e T - i e et el H ooy

§H.mollissima v bk e me e e e Y - S 'I’l:z:ﬂ

I8 ail,

iH.hﬂngayensls_ﬂH CCA ARG ATA CTIG ATR TCT TGG CAG CAT TCC GAG TAA CAC CIC RRC CCG GRG TTC CGC LTG AAG AAS CAG GEG CIG
#H.hongayensia_CL ... -

fH.hainanensis L ”‘ 3 E 1 hoge
L N o5 19 boaga
A [ el
#Hi.hongayena1g BM CGG TAG CTG CTG AAT CTT CTh CTG GTA CAT GGA CAR CCF TGT GGA CTG ATG GAC TTA CCA GCC TTG ATC GTT ACA 19,31,
FH. hongayens1s_CL ... t.. tie cie ser 0 4 mr mrn awe fet He ame s
$E.hainanensis Cer aiw Era mee eeme nee eee - S M o
VEMOLIISSIME  aih ea e e wae e e e el e e R boogy
Iy
#H.hongayensis_BM ARG GGC GAT GCT ACG ACA TTG AGC CCG TTG CTG GAG ARG AAL RTC AAT ATA TAT GTT ATG TAG CTT ACC CTT TAG Il
#H hongayensisz_CL ... . . T T T L T e e
#H.haihanensis e . ' PrEoTAEoAEs 1§ e
FH.mollisszma ... sus we aan as C .o oo an. - ::: ::: ::‘ K g
11:'4 2
#H.hongayensis_BM ACC TTT TTG AAG AAG GTT CIG TTA CIA ACA TGT TTA CTT CCA TIG TGG GTA ATG TAT TTG GGT TCA AAG CCC TEC H i),
#H.hongayensia_CL R W by
$H.hainanensis far eaa e rae e e i E.qi
#H.mollisszima ... ... e mea 4kd me e ar mea L R . liif
g
¥H.hongayensia_BM GCG CIC TAC GIT TAG AGG ATC TGC GRA TCC CTA CIT CTT ATG TTA AARR CTT TCC ARG GCC CAC CTC ACG GTA TOC )
BH.hongayensis CL ... viv vi 4 4 tit e oswe oaue . . see I
$H.halnanensas .. L. uh i v e oeee e e e e A Mmﬂl
$H.mollissima ... L. L. it ss e eee o aea - ) EEE
My,
lH.hnngayenq§s_3H AAG TTG AMAA GAG ATA AGT TGA ACA AGT ACG GO GTC CAC TAT TGG GAT GTA CTA TTA AAC CTA RAT TAG GGT TAT
#ii.hongayensis_CL cee . - Prr b v e e e BBty
$H.hainanengies .. . . ... L. van e e Y Tt ' ﬁhﬁ
BH.mellissima ... . . eh s e ee e . LTt ' ' i,
llllll 1 n
| 9
tH hongayensis_BM CG CTA AGA ACT ACG GTA GAG CGC ITT ATG AAT GIC TAC GCG GTG GAC TTG ATT TTA CCA ARAG ACG ATG AGA ATG .
#i.hopngayensia CL . ... ... ... v bEL e aas - . san . i
¥H.hainanensis e g |EI]:..L:::q
. 1 bt

#¥H.mollizsima

lllll
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#H. hongayensis_ BM
#H.hoengayensis CL
#H.hainanensis
fH.molliss1ma

#H .hongayensis BM
e _hongayensis CL
#3.hainanensis
JH.mallizsima

FH.hongayensis BM
#H.hongayensis_CL
#H.hainanensixs
tH.molli==1ma

#8._hongayensis_HEM
IH.hnngayEnsis_EL
4. hainanensis
IH.mpllissima

#H hongayensis BM
#H hongayensis CL
#H harpanensis
BH mellissima

#H.hongayensis BM
M .hongayensis CL
IE._halinpanensis
dH.mollissama

VH_hongayensis BM
#H.hongayensis CL
§H_hainanensis
¥H.mollissima

#H.hongayensis_BM
§4.hongayensis CL
#H._hananensis
fH.mollis=sims

4. _hongayensis BM
VH.hongayensis €L
fH._hainanensis
fH.mullissima

#H.hongayensis BM
#H.hongayensis CL
fE.halnanensis
+H.mollaissama

#H.hongayensis BM
#H. hongayensis CL
FH.hainanensis
fH.mollissrma

HH.hongayensis_ BM
#H.hongayensis_CL
#H.hainanensis
#H.mollissima
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#H.hainanensis
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$H.hongayensis BM
#H.hongayensis CL
fH.hainanensis
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FH.mollissima
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#H.mollissima

iiiiiiiii

tH hongayensis BM GGA GAC ARA AAT TCC RAT TET AGC CTT GAT TGG ATC ATT GTC CAA AGC AAA ATT TIG TAA CGC AAT AGG GCA TCC

#H hongayensis €L ... ... ... ... ...
#H hainanensis - e Ter ane
#H.mollisaima '

lllllllll

lllllllll

iiiiii

fH.hongayensls BM CAT TAG TAA GCC GAT CIG GAC CGA CTC ATIC AGA TTC TGh TAT TAT TGA TCG CTT TGBT GG TAT ATG CAG ARRA TCT

IH*hungayEnsxs:tL At eee waw
#H.hainanensls

$H.molliasima

. hongayensas_ BM TTC TCA TTA TTA CAG TGG ATC TTC AAR AAA AAA RAR TTIT GTR TCG GCA ACC TGT TGA AGC TAA ATG GRT CTT TG

#H.hongayensis CL ... . . ..
#H.hainanengays

#H.mollissima

s AL

#H._hongayensis_BM TCT TAG TGT ATA CGA GIT TTT GAA AAT RAR GGA GCA ATA TCC RAT TTC TIG TTC TAT CAR GAG TAT TGG TAT TGC

14.hongayenaas CL ., .
#$H.hainanensis U
FH.moellisalma

!!!!!

iiiiii

iiiiii

#8_hongayensis BM TCC TIT ATT TTA GTA GTC TIT TAT TTA CAT AAG TITT TIC AGT TTT TTC TTT ATA AAM ATG GAA AAT GCA AAT ACA

#H . .hongayensis_CL ..., .
#H.hainanansis
#H.molliasima

llllll

+++++

#H.hongayensis BM AAT AGG TGA ARA AGT ATA CTA TAT ACT ACT CTA AGG GCG GAT GYA GOC ARG T

¥E._hongayensis CL ... ...
FH.hainanansis
#H.molllissima

+++++

Hinh I. Trinh tu ving rbcl.-matK-psbA-trnH cua 3 loat nghién ciru

Sau khi loai bé tit ca céc vi trf tréng, Cac Vi
tri cdn lai drge sir dung cho phén tich. Trong s6
13 vi trf bién ddi (variable) 12 Nu sé 39, 68, 240,
417, 1036, 1368, 1652, 1707, 2020, 2221, 2258,
2266, 2364, trong d6 mdt vi tri nu 1368 mang
gid tri théng tin di truyén (Parsimony
informative). S8 cip nucleotide trong dong
trung binh 12 2445. SO cip twong dnng cao la
816 xuét hién & vi tri codon thir nhét va thir hai,

sé cip twong ddng thrﬁp nhit xuit hién & vi tri

codon thir ba. Hé sd trung binh cua cip Si
(transmun) va Sy (transversmn) 1a 0,6, Hé sb
nay dbi véi vi tri codon thir nhét 12 1,0, thit hai
va thir ba 1a 2,0 va 0,19, tuong {mg. Thanh phén
A va thanh phin T khéng cé sy dao déng voi
31,9% va 28,9%, tuong dng. Thanh phin C vi
G co khnang dao dong rét thap lan hrot 18,5%
dén 18,6% va 20,6% dén 20,7% (bang 3).

Bdng 3. Thanh phén base cia cdc mau ciy nghién ciru(%)

Loai T(U) C A G
H. chinensis BM 31,9 18.6 28,9 20,6
H. chinensis CL 31,9 18,6 289 20,6
H. hainanensis 31,9 18,5 28,9 20,7
H. mollissima 31,9 18,6 28,9 20,6
Trung binh 31,9 18,5 28,9 20,6
Phan tich khodng cdch di truyen bang truyén gita lodi H. hainanensis VA

chuong trinh Mega 5 (bdng 4) cho tha}r hai mau
sao hon gai thu tai dao Ba Miin va déo Cdi Lim
khong c6 sy khéc biét di truyén, Su khéc biét di

H. mollissima 1a 6%, gitta lodi H. hainanensis
va H. chinensis 13 4% va khoang cdch di truyén
giifa loai1 H. mollissima va H. chinensis 13 2%.

Bang 4. Khoang cdch di truyén giita 4 miu nghién ciru

Loai i 2 3 4
H. chinensis BM

H. chinensis CL 0,000

H. hainanensis 0,004 0,004

H. mollissima (0,002 0,002 0,006
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KET LUAN

Bing k¥ thuit sinh hoc phén tir, chiing tbi
da xdc dinh thanh céng trinh ty nucleotide cua
ba ving gen luc lap gdm rbcl, matK va psbA-
trnH  cho ba lodi Sao clia Viét Nam gém Sao
hon gai (Hopea chinensis), Sao hai nam (H.
hainanensis) va Sao mat quy (H. mollissima).
Két qua nghién ciru 43 chi ra mirc d§ khdc biét
di truyén rét thip tir 0,2 dén 0,6 gilfa cdp loai
nghién ctru. Piy 13 nhitng dir lifu v& di truyén
tbt, c6 thé dua vao co s¢ dif ligu di l.:ruyén céc
loai cdy quy cua Viét Nam dé nhén biét va so
sénh v&i cdc loai khdc trén thé gidi. Két qua
trinh tr gen matK va gen rbcLl cua ba loat thudc
chi Hopea nghién ciu bao gbm Hopea
mollissima, H. Chinensis va H. hainanensis da
dwoc ding ky trén ngin hang Gen véi s6 hidu
1an Tuot 13 KJ611237, KJ611239, KJ611240 d6i
vor gen matK va KM267145, KM2607146,
KM267147 b1 voi gen rbeL.

Li cam on: Nghi€n ciu nay dwge thye hién
v6i sir hé tro kinh phi tir tir Qu§ phét trién khoa
hoc va cOng nghé quéc gia Viét Nam (Natosted,
ma s6 106-NN.06-2013.08), tir quf hoc béng
song phuong Viét Bi (BTC-The Belgmn
Technical Cooperation) va d& t3i hd tro tién si
tre (JEBR.CBT.TS04/2015).
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Diéc diém di truyén cua ba loai sao (Hopea)

fH.mollissima

{H.hongayensis BM GGA GAC AAA AAT TCC AART TCT AGC CTT GAT TGG AIC ATT GIC CAA AGC ARA ATT TTG TAA CGC AAT RGO tlzt.m TCC

#H.hnnéayén31n:CL ...... .
MH hainanensisg s e e T O TWle Taléta
fH maollissima

tH.hongayensis BM CAT TAG TAA GCC GAT CTG GAC CGA CTC ATC AGA TTC TGA TAT TAT TGA TCG CTT TGT GCG TAT ATG CAG AMA T?T

FH.hongayensls CL
¥H.hainanensls
FH. molllassima

lllllllll

#H.hongayensis BM TTC TCA TTA TTA CAG TGG ATC TTC AAA ARA ARAA AAA TTT GTA TCG GCA ACC TGT TGA AGC TAA ATG GAT CIT TTIG

fH hongayensis CL ...
#H halnanensis
#H mollissama

¥H.hongayensis BM TCT TAG TGT ATA CGA GTT TTT GAA AAT AAA GGA GCA ATA TCC AAT TTIC TTG TTC TAT CAA GAG TAT TCG TAT TGC

FH.hongayensis CL ... «vv ---

£H hairnancensis PR Rovet e e
tH.mollissima

llllll

FH.hongayensis BM TCC TTT ATT TTA GIA GIC TTT TAT TTA CAT AAG

#H.hongayensas CL .
FH hainanensis
PH.mollissima

aaaaa

$H.hongayensis BM AAT AGG TGA AAA AGT ATA CIA TAT ACT ACT CTIA AGG GCG GAT GTA GCC AAG T

#H_ hongayensis CL ... +es e aas
#H. . hainanensis
i mollissaima

,,,,,

Hinh 1. Trinh tu ving rbcL-matK-psbA-trnH cua 3 loai nghién ciru

Sau khi loai b tat ca cdc vi trf trong, cdc vi
tri con lai duoc sir dung cho phén tich. Trong sO
13 vi tri bién d6i (variable) 12 Nu s6 39, 68, 240,
417, 1036, 1368, 1652, 1707, 2020, 2221, 2258,
2266, 2364, trong d6 mét vi tri: nu 1368 mang
gid tri thong tin di truyén (Parsimony
informative). S6 cip nucleotide tuong dong
trung binh la 2445. S6 cap tuong dung cao la
816 xuAt hién & vi tri codon thir nhat va thir hai,

Bdng 3. Thanh phan base ctia cdc mau cdy nghién ciru(%)

11111

TIT TIC AGT TTT TTC TIT ATA AAA ATG GAR AART GCA AART ACA

-------------

llllll

lllll

rrrrrrrrrrrrrr

3 AI. +

sd cap tuong dong thdp nhat xuat hién & vi tri
codon thi ba. Hé s6 trung binh cua cap Si
(tranmtmn) va Sv (transvarsmn) la 0,6. Hé 50
nay d6i vai vi tri codon thir nhat 14 1,0, thir hai
va thir ba 12 2,0 va 0,19, twong {mg. Thinh phén
A vi thanh phin T khéng c¢é su dao dong voi
31,9% va 28,9%, tuong ung. Thanh phan C va
G cé khuang dao dong rat thap lan lugt 18,5%
dén 18,6% va 20,6% dén 20,7% (bang 3).

Loai T(U) C A G
H. chinensis BM 31,9 18,6 28,9 20,6
H. chinensis CL 31,9 18,6 28,9 20,6
H. hainanensis 31.9 18.5 28,9 20,7
H mollissima 31,9 18.6 28.9 20,6
Trung binh 31,9 18,5 28.9 20,6
Phan tich khoang cach di truyen bang truyén gita loai H. hainanensis Vi

chuong trinh Mega 5 (bang 4) cho thay hai mau
sao hon gai thu tai ddo Ba Mun va dao Cdi Lim
khoéng co sy khéc bigt di truyen Siur khac biét di

Bdng 4. Khoang cdch di truyén giira 4 miu nghién ciru

H. mollissima 12 6%, giira loai H. hainanensis
va H. chinensis 12 4% va khoang cdch di truyén
gitra loai H. mollissima va H. chinensis 1a 2%.

Loai 1 2 3 4
H. chinensis BM
H. chinensis CL 0,000
H. hainanensis 0,004 0,004
H. mollissima 0,002 0,002 0,006
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