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Léan ddu tién 6 Viet Nam da thanh céng trong viéc st dung ky thudt PCR dé
nhén duoc doan ITS 1 khodng cdch néi phién md ndm giita vang ADN ma
héa cho 18S va 5,8S rADN (véi cdp moi ITS 1 va ITS 2) 6 mot s6 loai rong
bién cia Viet Nam. Dua vao viéc so sdnh trinh tu nucleotit ciia doan ITS 1,
méi quan hé di truyén ciia moét s6 loai rong bién dai dién cia Viéet Nam nhu
Rong Cdu, Rong Mo, Rong Dong ... da duoc phdn tich. Phuong phdp nay cho
phép phdan tich mét cdch chinh xdc moéi quan hé di truyén ngay trong cung
moét loai rong bién nhung thu thdp duoc tit nhitng viung sinh thdi dia Iy cdch
xa nhau da duoc thdo ludn trong bai bdo nay.

CHARACTERIZING PHYLOGENESIS OF VIETNAMESE ALGAE

BASED ON SEQUENCE OF ITS-1
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'Institute of Biotechnology, 2Agricultural Genetics Institute,
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ABSTRACT The first time in Vietnam using PCR technique, we amplified ITS 1-internal

transcribed spacer, located in the region of DNA encoding for 18S and 5.8S
ribosome (with primer ITS 1 and ITS 2) for some seaweed species of Vietnam.
Based on the alignment of the ITS-1 sequence, phylogenetic relationship
among representative seaweeds of Vietnam as Gracilaria sp., Sargassum sp.,
Hypnea sp., Dunaliella sp. and so on was analyzed. This method also allows
to identify very good genetic relationship in common species of seaweeds
isolated from very different geographies, and this is also discussed in this

paper.
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I. MG PAU

Hién nay tdo (bao gdm ca tdo
nude ngot va tdo bién) ¢6 mot vi tri va
loi ich to 16n trong doi séng ctia con
ngudi (1a ngudén thide an, lam thudc
chita bénh, x1 Iy 6 nhiém méi trudng,
lam nguyén liéu trong cdc nganh cong
nghiép, y duge, quin su..), dang ngay
cang thu hit dugc su quan tdm nghién
clu clia cdc nha khoa hoc trén thé gi6i
néi chung va ¢ Viét Nam néi riéng.

Do su da dang va phong phu vé
ching loai cung véi kha nang bién déi
vé mit hinh thai d€ thich dng trong
nhitng diéu kién séng khac nhau nén
viéc phan loai va dinh tén chinh xac
cac loai tdo néi chung gép rat nhiéu
kh6 khan. Hién nay, cung v6i phuong
phap phan loai kinh dién (chi yé&u dua
vao céc diac diém hinh th4i) thi cdc k§y
thuat sinh hoc phin t& hién dai dang
duoc st dung rong rai dé phan loai céc
loai tdo. Mot trong nhiing co sé cia
viéc phan loai nay la dua vao su sai
khéc vé trinh tu nucleotit § mot s6 gen
¢6 tinh bdo thi cao trong qud trinh
tién héa. Hé gen dugc st dung phd
bién nhAat 14 cdc gen ma héa cho tiéu
pham ribosom: 5,88, 16S, 18S, 25S...[1,
3, 5, 9, 10] va gen Rubisco [6] vv...
Trong cdc hé gen nay thudong c6 mot sd
doan ADN ngin khong ma héa déng
vai tro nhu la cdc ving dém vi du nhu
cic doan ITS - 1 va 2
ribosome internal transcribed spacer 1
and 2). Nhiing bién ddi di truyén ngau
nhién (6 mic d6 nucleotit) thuong xdy
ra ¢ cdc vung nay két qua la da tao ra
mot su da dang rat 1én vé loai cling
nhu duéi loai [2]. Hon nita kich thudc
cia nhiing doan gen nay thutng tuong

(nuclear

d6i nhé (khoang tu 190 dén 450 bp)
nén rat thuan tién cho viéc doc trinh
tu nucleotit (ddc biét 1a trong diéu kién
Viét Nam), nén chinh vi viy nguoi ta
hay st dung viéc doc va so sdnh trinh
tu nucleotit cia cdc doan ITS -1 va 2
nay hodc Rubisco spacer... dé kiém tra
va xédc dinh méi quan hé gan gii giita
cac loai hodc mdi quan hé di truyén
trong cdc quan thé ctia cing mot loai &
nhitng diéu kién dia ly, sinh thai khac
nhau [2, 11, 13, 16].

Theo hudéng trén trong bai bao
nay xin trinh bay cac két qua thu dugc
vé tach dong gen va doc trinh tu
nucleotit doan ITS-1 ctia mot s6 loai
tdo déc trung cia Viét Nam, trén co sé
d6 x4c dinh méi quan hé vé ching loai
clia cdc loai tdo nay.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Vit liéu nghién ciu

Hai loai tao Dunaliella bardawil
va Dunaliella salina dugc 14y tu tap
doan giong ctia Phong Cong Nghé T4o,
Vién Cong Nghé Sinh Hoc.

Gracilaria asiatica, G. blodgetti
(Thu tai tram Quy Kim — H&ai Phong),
Gracilaria eucheumoides thu & vinh
Nha Trang va ¢ ddo Phan Vinh (thudc
vung quan ddo Trudng Sa vao thiang
5/1999), Hypnea valentinae (8/2000 tai
ddo Pha Quéc) do Huynh Quang Ning,
Phan Vién Khoa Hoc Vit Liéu Nha
Trang phén loai va dinh tén.

Céc mau tdo Scenedesmus dugce
phan lap ti ho Hoan Kiém do Duong
bic Tién va cong su (Phong Cong
Nghé Tdo va Thuy Sinh VAat thudc
Trung Tdm Cong Nghé Sinh Hoc, Pai
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Hoc Quoc Gia Ha Noi) cung cdp. 6
ching da dugc mé ta hinh thdi va xé&p
vao loai Scenedesmus quadricauda (Turp,)
var. abudans Kirchn; Scenedesmus ellipsoides
Chod; Scenedesmus obliquus (Turp.) var.
alternans; Scenedesmus obliquus (Turp.) var. sp;
Scenedesmus obliquus (Turp.) Kuetz. var obliquu
367; Scenedesmus quadricauda var. sp. 14n
lugt duge ky hidu 1a S-1695, S-190, S-
177, S-4, S-35 va S-G [14].

Vector PCR®2.1 (cia TA Kit) va
cic héa chat chudn cia hiang In
Vitrogen, vi khudn E. coli ching DH5a
do Vién Cong Nghé Sinh Hoc cung cip.

2. Phuong phap nghién ciu

Tach chiét ADN: ADN tdng so
dugec tach chiét theo phuong phap cla
Tran Hitu Quang va ctv [15].

Phdan wng PCR: DE nhan doan
ITS-1 bang k§ thuat PCR tit ADN tdng
s0 st dung cap mdi: ITS - 1 (5-
TCCGTAGGTGAACCTGCGG-3’) va ITS
- 2 (5-CGACGCAAGAAGTAGACTCG-
3’) (Edwardsen et al., 1998) [5]. Phan
ing PCR dugc thuc hién trén may
PTC-100 Programmable Thermal
Controller MJ Research. M6i phan dng
(20ul) gdbm: ADN genom (50-100ug) 1X
PCR buffer (10 mM Tris-HCI; pH 8,3;
50mM KCl; 1,5 mM MgCly;; 0,01%
Bovine serum albumin); 100pM mdi;
100 uyM dNTP; 0,5 don vi Taq
polymerase. Phin (ng dugc bit dau
bing budc bién tinh ADN khuén & 96°C
trong 3 phit, tiép dén la 35 chu ky,
mbi chu ky bao gom cdc bu6c thay ddi
nhiét d6 nhu sau: 95°C — 30 giay; 60°C
1 phat; 72°C 1 phat. Giai
doan cuéi cing dugc thuc hién ¢ 72°C
trong 10 phdt. San phdm PCR dugc

dién di trén gel agarose 1%, nhudm
bang ethidium bromide, quan sat trén
mady soi td ngoai va chup anh.

Tao dong phéan té ADN: San
phdm PCR dugc gin vao vector PCR®
2.1 TA Kit cia hiang In Vitrogen sau d6
bién nap vao t& bao E. coli (DHb5a).
Céc khuédn lac mang plasmit tai t6 hop
dugc chon loc trén moi truong c6 bd
sung Kanamycin, X - gal (5 - Bromo - 4
chloro 3 indol D
galactopyranoside) va IPTG (isopropylf
- D - thiogalactopyranoside). Trén moi
trudng chon loc thu duge nhitng khuidn
lac xanh va trdng 6 cd 13 loai nghién
ciu (cdc khudn lac mang plasmit tai td
hop c6 mau tring). Plasmit dugc tach
ti cdc khudn lac trdng riéng ré va
chon loc trén gel agarose 0,8%. Dé

kiém tra su c6 mit cia doan ITS-1
trong plasmit da kiém tra lai bang
phan dGng PCR lidn 2 va cét bing
enzym cit gi6i han EcoRI. Nhiing
khudn lac da4 mang gen dugc nhan véi
sinh khéi 16n dé tdch va tinh sach
plasmit [12].

Phuong phap xac dinh trinh
tu ADN: Trinh tu nucleotit doan ITS-1
cia 13 loai rong tdo bién dugc thuc
hién trén mdy doc trinh tu tu dong
ABI PRISM 377 ADN Sequencer, st
dung ABI PRISM Big Dye Terminator
Cycle Sequecing Ready Reaction Kit
cia hang Perkin-Elmer.

Tir s6 liéu thu duge da phan tich
trinh tu nucleotit doan ITS-1 caa 13
mau nghién ctu va xay dung cdy phan
loai bing may tinh dua trén chuong
trinh  ClustalX Multiple Sequence
Alignment Program (Version 1.81, June
2000).
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IIL. KET QUA VA THAO LUAN

1. Nhan doan ITS-1 bing ky thuat
PCR

Pé nhan dugc doan ITS-1, tién
hanh phan dng PCR cdac mau ADN cuia
13 mAu tdo bién dugc chon nghién ciu
v6i cip moi ITS - 1 va ITS - 2 1a cip
mdi dic hiéu cho doan ITS-1. Két qua
la da nhan duge gene ITS — 1 nay 6 ca
13 loai tdo bién véi cac kich thude cha
gene d6 nhu sau: khodng 340 bp d6i vé6i
loai G. eucheumoides Nha Trang va
Truong Sa va 300 bp do6i véi hai loai D.
salina va D. bardawil, G. blodgettii

(450bp), G. (300bp), H.
valentiae (330 bp), Scenedesmus (35, g,
4, 177) (240 bp), Scenedesmus (190,
1695) (242 bp). Trén hinh 1 chang to6i
don cit dai dién két qua dién di sdn
phdm PCR cda gene ITS - 1 cia mot s6
loai nhu G. eucheumoides (Nha Trang),
G. eucheumoides (Truong Sa), D. salina
va D. bardawil.

asiatica

Kich thuéc cac bang thu duge phu
hop v6i khodng céich gitta hai méi va
v6i cac k&t qua cha cdc tac gia khac
thu dugc trén nhiéu loai tdo khac nhau

[6].

Hinh 1: K&t qua dién di san pham PCR véi méi ITS-1 cia cac loai Gracilaria va
Dunaliella. Cot 1: G. eucheumoides Nha Trang; Cot 2: G. eucheumoides Truong Sa;
Cot 3: D. salina; Cot 4: D. bardawill va Cot M: Marker 1Kb

2. Chon tao dong phan td ADN

Nham muc dich cho thi nghiém
doc trinh tu gen, tién hanh gén truc
tiép san phdm PCR thu nhan dugc &
trén vao vector pCR®2.1 trong TA
cloning KIT (cia hdng In Vitrogene) va

bién nap vao vi khudn E. coli ching
DH50. Trén méi truong c¢6 chia
Kanamicin, X-gal va IPTG thu dugc
nhitng khuén lac xanh va tréng ¢ ca 13
loai nghién cdu (cic khudn lac chida
plasmid dinh doan ADN ngoai lai c6
mau tring) (dai dién don ci cho két
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qué vector pPCR® 2.1 c6 gén sén phdm
PCR ctua G. eucheumoides (Trudng Sa)
va D. salina trén hinh 2).

Tach chiét ADN plasmid tu
nhilng khudn lac tring thu dugc va

16n hon kich thu6e ctia vector goc bing
phuong phdp dién di trén gel agarose
0,8%. K&t qua nhiing plasmid cé kich
thuéc 16n hon 1a nhitng plasmid cé thé
da mang doan ITS-1 ngoai lai (hinh 3).

chon loc nhiing plasmid cé kich thuégce

Hinh 2: Vector pCR®2.1 ¢6 gin san phadm PCR cua G. eucheumoides Trudng Sa (A)
va D. salina (B) sau khi bién nap vao vi khuén E. coli ching DH50. Trén méi
trudng c6 chita Kanamicin, X-gal va IPTG. Khuén lac tring: Vi khuin E. coli

ching DH50. chiia plasmid tai t6 hogp mang doan ITS-1. Khuén lac xanh: vi khuidn

E. coli ching DH50 chda plasmid khong mang doan ITS-1

1 2 3 4 5 6 7 8 910

4.24kb—>
3,9kb

< 42kb

Hinh 3: ADN plasmid tdach tit cic khuén lac tring. Cot 5 Vector pCR®2.1 géc;
Cot tir 1-2: Vector pCR®2.1 t4i t6 hop cé dinh doan ITS-1 cia G. eucheumoides Trudng Sa;
Cot tir 3-4: Vector pCR®2.1 tai t6 hgp cé6 dinh doan ITS-1 cia G. eucheumoides Nha Trang;
Cot 6-8: Vector pCR®2.1 tai t3 hgp c¢6 dinh doan ITS-1 cua D. salina; Cot 9-10: Vector pCR®2.1 tai
t5 hop c6 dinh doan gen ITS - 1 cta D. bardawil
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bia tién hanh kiém tra céc
plasmit c6 chia doan ITS-1 hay khong
bing phan tich enzym gi6i han va
bang ky thuat PCR dung ADN plasmit
lam khuon mau. Trong vector pCR®2.1
c6 mdt vi tri cat cla EcoRI ¢ dau 5’ va
mot vi tri & dau 3’ ctia gen, vi vay khi
cit bang enzym EcoRI thi vector

340bp —»

«—300bp

pCR®2.1 c6 gin doan ITS-1 sé tach ra
mot doan ADN véi chiéu dai 1a 340 bp
doi v6i mau G. eucheumoides Nha Trang
va Trudng Sa va 300 bp doi v6i hai mau
D. salina, D. bardawil (& day ching toi
chi dua ra két qua dai dién cho hai loai
nay, hinh 4).

12M3 4

<+—3,9Kb

300bp —p <— 340bp

Hinh 4: (A): Kiém tra doan ITS-1 trong plasmid tai t6 hop bing phan ing PCR.
Co6t 1 va 4: San pham PCR tit ADN tdng sé ctia G. eucheumoides Truong Sa va D.
salina; Cot 2, 3: San phadm PCR ti plasmid tai t6 hop cia G.eucheumoides Truong
Sa; Cot 5: san phdm PCR tit plasmid tai t6 hop ciua D. salina; Cét M: Marker 1Kb
(B): Phan tich enzym gi6i han cac plasmid tai t6 hgp mang doan ITS-1. Cot 1 va 2:
Vector pCR®2.1 mang gen ITS-1 cua D. bardawil chua cit va dugc cit bing EcoR I; Cot
3 va 4: Vector pCR®2.1 mang gen ITS-1 ctia G.eucheumoides Nha Trang chua cit
va dudgc cit bing EcoR I; Cét M: Marker 1Kb

Ké&t qua trén hinh 4 cho thay khi
kiém tra bing phuong phiap PCR su
dung ADN plasmit lam khuon, da nhan
dugc cdc bang ADN c¢6 kich thué6e
khodng 340 bp d6i véi loai G.
eucheumoides Nha Trang va Trudong Sa
va 300 bp déi véi hai loai D. salina, D.
bardawil d&ung véi kich thudc cua san
phdm PCR géc tit ADN tdng s6 (hinh

4a). Ti€p theo, khi phan tich céc
plasmit bing enzym gi6i han EcoRI
nhin 2 bang: mot bang c6 kich thudc
khoang 3,9 kb va mot bang cé kich
thuéc khoang 340 bp doi véi G
eucheumoides Nha Trang va Truong Sa
va 300 bp déi véi hai loai D. salina, D.
bardawil. Trong d6 3,9 kb la kich thuée
cia vector goc, con 340 bp hoic 300 bp
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la kich thu6e cia doan ITS-1 (hinh 4b)
[6]. Piéu nay ching té ring doan ITS-1
da dugc gén vao vector.

3. K&t qua doc trinh tu axit nucleic
ITS-1

Sau khi phan tich cdc plasmit
bing enzym giéi han EcoRI dé khing
dinh doan gen ITS — 1 da dugc gin vao

vector hay chua, tién hanh doc trinh tu
nucleotit trén may doc trinh tu tu dong
ABI PRISM 377 DNA Sequencer, st
dung ABI PRISM Big Dye Terminator
Cycle Sequecing Ready Reaction Kit
cia hang Perkin-Elmer. K&t qua trinh
tu nucleotit ctia doan ITS-1 cda céc loai
tdo bién nay dugc trinh bay trén
hinh 5.

G.blodgettii TCCGTAGGTGAACCTGCGGAAGGATCATTGTTGAGAAGCCGGAGGAATTCGTTTGCAGTG 60
G.asiatica ~ = —--m--mooo oo oo
G.eu TS = —-——- - mm oo T oo o oo
G.eu NT = ——————— - — - — oo ———
H.valentiae = = —-—=—-—————-————— -
S.35 S

S.g T T T

S.4 ST
S.177 S -
S.190 s
$.1695 = mmm oo -
D.bardawil = =  ——-———-——— oo
D.salina = = = ——-—-—-m oo
G.blodgettii AGAGTGGGTTTCAGTATAATATTTTTTATTGTGTTGCACGAAAAATCAAAATCTTGTTTT 120
G.asiatica W = —--mmmmm oo oo
G.eu TS = —momm oo oo oo TCC 3
G.eu NT = ————————mm oo TCC 3
H.valentiae = = ————-——-——-—--mm oo TCC 3
S.35  mm e

S.g T T

S.4 S
S.177 S -
S.190 mmm e
S$.1695 = mmm oo
D.bardawil = =  ——————— oo
D.salina = = =  —=-—-m oo oo
G.blodgettii CTGTGTGGTCTTG-AGTCTCGAAAACGGAGAAACAG---TAGAGCTGCCATTTCGAAAGT 176
G.asiatica ~ = —-mmmmmmmmmmm e TCCGTAGGTGAAGGTGCGGAAGG 23
G.eu TS GTAGGTGAACCTGCGG-AAGGATCATTCAAAAATAAGCTCAAATCTGC--TTTTGGAAGT 60
G.eu NT GTAGGTGAACCTGCGGGAAGGATCATTCAAAAATAAGCTCAAATCTGC--TTTTGGAAGT 61
H.valentiae GTAGGTGAACCTGCGG-AAGGATCATTCAAAAATAAGCTCAAATCTGC--TTTTGGAAGT 60
S.35 e TCCGTAGGTGAACCTGCGGAAGG 23
S.g e TCCGTAGGTGAACCTGCGGAAGG 23
S 4 e TCCGTAGGTGAACCTGCGGAAGG 23
S 177 e TCCGTAGGTGAACCTGCGGAAGG 23
S.190 e TCCGTAGGTGAACCTGCGGAAGG 23
S.1695 e TCCGTAGGTGAACCTGCGGAAGG 23
D.bardawil = = —mmmmmmmmm e TCCGTAGGTGAACCTGCGGAAGG 23
D.salina @ memmmmmmmmm e TCCGTAGGTGAACCTGCGGAAGG 23

7 k) ) 2 200

G.blodgettii TGTGG----AGTTGTGTTCCAGTTCAA--AATGAG---TACAGAT-TCGATCGCATGAAA 226
G.asiatica ATCATTATCGAATATCCAAA? ~-CTTACCGTGCGAATCCGTCGCG-~-———— CCGCAAGGCG 75
G.eu TS GTTAT----ATATATTTTCTTTTTGGGTGGATGAACTCTGCGAAA-AAAACTGT-TGAGA 114
G.eu NT GTTAT----ATATATTTTCTTTTTGGGTGGATGAACTCTGCGAAA-AAAACTGT-TGAGA 115
H.valentiae GTTAT----ATATATTTTCTTTTTGGGTGGATGAACTCTGCGAAA-AAAACTGT-TGAGA 114
S.35 ATCATT---GAATATGCAAAC---CACAACACGCACTCTTTT-————— ACTTGT---—--- 65
S.g ATCATT---GAATATGCAAAC---CACAACACGCACTCTTTT-————-— ACTTGT---—-—-- 65
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g wnnnn
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onnnnnni

SOOnnunnununrIahQoohnhnhnnTOooao
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.4

177
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.salina

ATCATT---GAATATGCAAAC---CACAACACGCACTCTTTT------ ACTTGT------
ATCATT---GAATATGCAAAC---CACAACACGCACTCTTTT------ ACTTGT------
ATCATT---GAATATGCAAAC---CACAACACGCACTCTTTT----—-- ACTTGT------
ATCATT---GAATATGCAAAC---CACAACACGCACTCTTTT----—-- ACTTGT------

ATCATT---GAATCTATTAACAACCACACCGTGAACCTTCTTTGTCTGGCCCATCATTCT
ATCATT---GAATCTATTAACAACCACACCGTGAACCTTCTTTGTCTGGCCCATCATTCT
) 2 2

AACAAAAAAAAGGGGTTTTGACT----- AGTAAGACAACATAATGCTGAAGCTTGCAATC
CGCCATGTCCGTTTGCGTGCGAACC--TCGCACACTCTCGGGCGAACCAATTCAAAACTT
ACTGAAATTCATGTTTTCCGGCTTTTGTATTGAGTCCTATCTATAAGAAAATGCGGAAGG
ACTGAAATTCATGTTTTCCGGCTTTTGTATTGAGTCCTATCTATAAGAAAATGCGGAAGG

ACTGAAATTCATGTTTTCCGGCTTTTGTATTGAGTCCTATCTATAAGAAAATGCGGAAGG
———————————— GTAC--------CGACGTTAGGTCG-~~----AACC---CTCACC--~
———————————— GTAC--------CGACGTTAGGTCG-------AACC---CTCACC--~
———————————— GTAC--------CGACGTTAGGTCG-~~----AACC---CTCACC-—~
———————————— GTAC--------CGACGTTAGGTCG-------AACC---CTCACC——-
———————————— GTAC--------CGACGTTAGGTCG-—------AACC---CTCACC——-
———————————— GTAC--------CGACGTTAGGTCG-------AACC---CTCACC——-

CTCCGGAGTTTGGTGCTTCCTGGGCAGCATTAATTTGCTGTCTGGGTTGGGCTCGGC -~
CTCCGGAGTTTGGTGCTTCCTGGGCAGCATTAATTTGCTGTCTGGGTTGGGCTCGGC -~
ATTCACGATTCCAGGGCTATA-AACAAATCACGCGAATAACTTTTTTTGAACCTTTTTTT
ATATACCACGATGCCGCTTAACGGTTTGGCACCCGTGCGCATTAAGTTCAA-——————— A
AAGCA-GATGGAGGCTTTAAA-AACGTAACACGTGAATAACTTTGTGGCCCTTTCTTTTT
AAGCA-GATGGAGGCTTTAAA-AACGTAACACGTGAATAACTTTGTGGCCCTTTCTTTTT

AAGCA-GATGGAGGCTTTAAA-AACGTAACACGTGAATAACTTTGTGGCCCTTTCTTTTT
—————— GGTTTGGCCTACTTA-CAC----—-ACACACACA--CC-—-ATTGACCAAC--CA
—————— GGTTTGGCCTACTTA-CAC----—-ACACACACA--CC-—-ATTGACCAAC--CA
—————— GGTTTGGCCTACTTA-CAC----—-ACACACACA--CC——-ATTGACCAAC--CA
—————— GGTTTGGCCTACTTA-CAC----—-ACACACACA--CC-—-ATTGACCAAC--CA
—————— GGTTTGGCCTACTTA-CAC----—-ACACACACACACC-—-ATTGACCAAC--CA
—————— GGTTTGGCCTACTTA-CAC----—-ACACACACACACC-—-ATTGACCAAC--CA
—————— TGCCCAATCTTTTTG-GGT-----AGTCGGGTTGGTCTTAACTAACCAACAACA
—————— TGCCCAATCTTTTTG-GGT-----AGTCGGGTTGGTCTTAACTAACCAACAACA

)

TGAACCTAAAACCTTATCAAACCATAAAAAGCTAACCATGTGTCTGAAAAGTAAAA---A
TTGACTGAAAGCCA-ATCTCGAAGCGCGCAAGTGCAACGA--—--GAAGTATATCAATTGT
TTTATTTCAAACCAAA---AACCA-AAAAAATTAAA---ACGTTGGGAAAAT————-——-——
TTTATTTCAAACCAAA---AACCA-AAAAAATTAAA---ACGTTGGGAAAAT————-——--—
TTTATTTCAAACCAAA---AACCA-AAAAAATTAAA---ACGTTGGGAAAAT————-——-——
TTGATT--AAACCAAACTCTGAAGTTT-CGGCTGCTGTTA-ATCGGCA-GTTTTAACGAA
TTGATT--AAACCAAACTCTGAAGTTT-CGGCTGCTGTTA-ATCGGCA-GTTTTAACGAA
TTGATT--AAACCAAACTCTGAAGTTT-CGGCTGCTGTTA-ATCGGCA-GTTTTAACGAA
TTGATT--AAACCAAACTCTGAAGTTT-CGGCTGCTGTTA-ATCGGCA-GTTTTAACGAA
TTGATT--AAACCAAACTCTGAAGTTT-CGGCTGCTGTTA-ATCGGCA-GTTTTAACGAA
TTGATT--AAACCAAACTCTGAAGTTT-CGGCTGCTGTTA-ATCGGCA-GTTTTAACGAA
CCAATCCAAAACTAAAGCCAAAGATATGTGGTCGGC-CTA-GCCGTCACATCCTAACTGA
CCAATCCAAAACTAAAGCCAAAGATATGTGGTCGGC-CTA-GCCGTCACATCCTAACTGA
I

3 Bl

TACAACTCGTAACGGTGGATGTCTCGGCTCCTGCATCGATGAAGAACGCAGC
GACAACTTTTAACAACGGATATCTTGGCTCTCGCATCGATGAAGAACGCAGC
TACAACTCGTAACGGTGGATGTCTCGGCTCCTGCATCGATGAAGAACGCAGC
TACAACTCGTAACGGTGGATGTCTCGGCTCCTGCATCGATGAAGAACGCAGC
TACAACTCGTAACGGTGGATGTCTCGGCTCCTGCATCGATGAAGAACGCAGC
AACAACTCTCAACAACGGATATCTTGGCTCTCGCATCGATGAAGAACGCAGC
AACAACTCTCAACAACGGATATCTTGGCTCTCGCATCGATGAAGAACGCAGC
AACAACTCTCAACAACGGATATCTTGGCTCTCGCATCGATGAAGAACGCAGC
AACAACTCTCAACAACGGATATCTTGGCTCTCGCATCGATGAAGAACGCAGC
AACAACTCTCAACAACGGATATCTTGGCTCTCGCATCGATGAAGAACGCAGC
AACAACTCTCAACAACGGATATCTTGGCTCTCGCATCGATGAAGAACGCAGC
GACAACTCTCAACAACGGATATCTTGGCTCTCGCATCGATGAAGAACGCAGC
GACAACTCTCAACAACGGATATCTTGGCTCTCGCATCGATGAAGAACGCAGC

LA EEREEER) EEERS] 3990 230 2333 3999999933333

449
292
329
330
329
240
240
240
240
242
242
295
295

397
240
2717
278
2717
188
188
188
188
190
190
243
243

Hinh 5: So sanh trinh tu nucleotit gen ITS -1 cua 13 loai tdo duge nghién ciu
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Dua trén chuong trinh Clustal X
Multiple Sequence Alignment Program
(Version 1.81, June 2000) da xay dung
cdy phén loai cia 13 loai tdo dugc
nghién ciu (hinh 6).

T két qud chi ra trén hinh 5
nhan thay ring: doi véi 2 loai D.
bardawil va D. salina d8 nhan dugc
trinh tu nucleotit cia doan ITS-1 giong
nhau hoan toan. Con d6i v6i Gracilaria
eucheumoides Truong Sa va Nha Trang
¢6 trinh tu tai vi tri tha 20 trong trinh
tu  nucleotit ITS-1 G.
eucheumoides Trudng Sa da bi mat di 1
nucleotit loai Guanin (G) so véi trinh tu
doan  ITS-1 G.
eucheumoides Nha Trang.

Tir két qua nhan duge & trén (vé
viéc so sdnh trinh tu nucleotit ciia doan
ITS-1) ¢6 thé cho ring D. bardawil va
D. salina chi 1a 1 loai, méc du ciac nha

doan cua

5
cua

nucleotit

phan loai hoc c¢6 dién (duwa vao hinh
thdi) da phan ching thanh 2 loai khac

nhau, thudc chi Dunaliella. Piéu nay bd
sung cho nhitng két qud nghién ctu va
cong bo truéc day vé nghién ctu tinh
da dang cha mot s6 loai Dunaliella
bing ky thuat RAPD [8]. Trong cong
trinh nay da xdc dinh dugc hé s§ dong
dang di truyén gitta D. bardawil va D.
salina c6 gia tri la 0,6286. Pay la mot
gida tri kha cao thuong tinh ducgc gita
cdc loai rat gin nhau vé mait dia ly
hodc cac don vi du6i loai. Nhu viy,
cung v6i ky thuat RAPD va xdc dinh
hé s6 dong dang di truyén thi phuong
phédp xdc dinh trinh tu nucleotit cta
doan ITS-1 da dng ho cho gid thiét
ring hai loai D. bardawil va D. salina
c6 thé xem 14 mot loai. Hon nita, bang
cdc phuong phap nay c6 thé xac dinh
dugce su sai khac vé mat di truyén ngay
trong cung mot loai G. eucheumoides c6
ngudn goc tif cdc vung sinh thdi khac
nhau (Truong Sa va Nha Trang).

S. 35
S-G

]

ST
5790

$.7695
D.hardawil

|
L Dalina

_|_

G.asiatica

G. blodgettii

Hinh 6: CAy phan loai dua trén viéc so sanh trinh ty nucleotit ctiia 13 loai
Gracilaria, Scenedesmus, Hypnea and Dunaliella
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Két qua thu dugc ¢ trén cho thay:
4 ching (S-G), (S-4), (S-35) va (S-177)
c6 trinh tu nucleotit hoan toan giong
nhau. Hai ching con lai 1la (S-1695) va
(S-190) chi khic duy nhat 1
nucleotit ¢ vi tri 162 trén chudi trinh
tu cua doan ITS-1.

Theo cidy phéan loai & trén, 6
ching Scenedesmus da phan chia
thanh 2 nhém: nhém thi nhat gém 2
chiing S-177 va S35, nhom thit 2 gom 4
chimg S4, S-G, S-1695 va S-190.

So sanh v6i két qua da cong bo
st dung k§ thuat RAPD dé xdc dinh
méi quan hé gilta cdc chung
Scenedesmus [14] thi ching S4 va S-G
da tdch ra thanh mot nhém va ching
S-G tré thanh mot nhdanh cta ching S-
4. Trong khi d6 2 ching S-1695 va S-
190 khong c6 su thay d6i, ching van
nam trén cung mot nhanh va 1a nhanh
phu cta ching S-G.

Nhu vay, bang cach phan tich
trinh tu nucleotit cia doan ITS-1 thi 4
chiing S-G, S-4, S-35 va S-177 c6 thé 1a
cung mot loai thudc chi Scenedesmus
con 2 ching S-1695 va S-190 la 2
ching khdac nhau. Dua vao chuong
trinh Clustal X Multiple Sequence
Alignment Program (Version 1.81, June
2000) va TreeView (1.6.1-2000) da xac
dinh dugc hé s6 xa nhau vé mit di
truyén gitta 4 ching (S-G, S-4, S-35 va
S-177) va 2 ching (S-1695 va S-190) 1a
0,34179. Trong d6 khoang cach gitra 2
ching S-1695 va S-190 la rat nhd
(0,00136) chimg té6 ching c6 méi quan
hé di truyén rat gan gii. Két qua nay
b6 sung cho két qua da cong bd bang
ky thuat RAPD va phan loai kinh dién.

sai

Két qua thu duge vé trinh tu
nucleotit cua 13 loai tdo dugc nghién
ciu trén da dugce cdp s6 diang ky trén
Database nhu sau: Hypnea valentiae
(AJ 496 264, AJ 496 524), Dunaliella
salina (AJd 496 573), Senedesmus
quadricaud (AJ 496 521), Senedesmus
(AJ 496 388), Gracilaria
verrucosa (asiatica) (Ad 496 522),
Gracilaria blodgettii (AJ 496 523),
Gracilaria eucheumodes (Nha Trang)
(AJ 504 691), Gracilaria eucheumoides
(Truong Sa) (AJ 504 692).

obliquus

IV. KET LUAN

Bang ky thuat PCR st dung cap
mobi ITS1 va ITS2 da nhan ban dugc
doan ITS-1 ¢6 kich thude khoang 340
bp d6i v6i loai G. eucheumoides Nha
Trang va Trudong Sa va 300 bp d6i véi
hai loai D. salina va D. bardawil,
450bp G. blodgettii, 300bp G.
asiatica, 330 bp - H. valentiae, 240 bp -
Scenedesmus (35, g, 4, 177), 242 bp
Scenedesmus (190, 1695).

Trinh tu nucleotit cia doan ITS -
1 clia cdc mau thu duge da duge ding
ky trén Database véi céc s6 ding ky da
dugc cap.

Loai Dunaliella bardawil va
Dunaliella salina ¢6 trinh tu nucleotit
cua doan ITS-1 giéng nhau hoan toan.
Dua trén két qua so sanh nay cé thé
xem ching la cung mot loai (cing nhu
doi véi 4 loai Scenedesmus (35, g, 4,
177) va hai loai (190, 1695).

Cé thé xac dinh dugc su sai khac
vé mat di truyén ngay trong cing mot
loai (G. eucheumoides) c6 ngudn goc tir
cac vung sinh thai khac nhau (Truong
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Sa va Nha Trang) bang c4dch doc va so
sanh su sai khdc nhau & trinh tu
nucleotit cia doan gene ITS - 1.
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