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SUDUNG KY THUAT RAPD-PCR PE XAC PINH MOI QUAN HE DI TRUYEN
CUA MOT SO LOAI THUQC CHI CALOTHRIX (CYANOBACTERIA)
PHAN LAP PUGC TU PAT TRONG CUA TINH PAC LAC

Chi Calothrix thuoc nganh vi khudn lam
(Cyanobacteria) c6 s6 lugng loai va dudi loai
kha 16n, phan b6 rong trén toan cau. Theo
Gollerbakh, Calothrix c6 47 taxa [3], con theo
Desikachary-39 taxa [2]. 0 Viét Nam, cho dén
nay, méi dinh danh duoc 14 taxa [11, 12]. Mot
s0 loai trong ching c6 kha nang c6 dinh nito tu
khi quyén [10].

T cdc nam 2002-2003, ching to6i da tién
hanh thu miu vi khuin lam (VKL) trong dat
trong cua tinh Dac Lac va phan lap duge 5 loai
thuoc chi Calothrix thuan khiét. Viéc phan loai
VKL hién chli yéu dua vao céc dic diém hinh
thdi. Tuy nhién, trong tu nhién, nhiéu loai sinh
vat giong nhau vé hinh thdi va ching dé thay déi
theo su bién déi clia moi trudng. Cac ky thuat
phan tich DNA ngay cang dugc 4p dung rong
rdi, gop phan xay dung cay phan loai va phan
tich tinh da dang di truyén giita cdc loai ciing
nhu cdc ca thé trong lodi [1, 4, 5, 6, 7, 9]. Nham
¢6 nhitng din liéu khoa hoc bé sung cho phuong
phap phan loai kinh dién, chiing to6i bu6c diu st
dung phuong phdp RAPD-PCR dé tim hiéu méi
quan hé di truyén cua 5 loai thudc chi Calothrix
phan lap dugc tix dat trong cta tinh Dac Lac.

1. PHUONG PHAP NGHIEN CUU

Mau VKL dugc phan 1ap tir cac mau dat
trong lda va dat trong bong cua tinh Dac Lac
trong cac nam 2002-2003. Moi truong nudi cay
dé phan lap 1a BG-11 ¢6 10% thach da tiét
trung. Dé thu dugc cdc loai VKL thudn khiét
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(sach tdo va vi khuédn khéc), ching toi sit dung
phuong phdp cay truyén nhi€u lan. Chi€u anh
sang cuc tim qua mau VKL thuan khiét véi thoi
gian 10-15 phit, chding toi thu dugec mau VKL
sach. Do sach khuén cta ching dugc kiém tra
trén kinh hién vi quang hoc hai mat c6 do phéng
dai 600-1000 lan, sau dé chuyén mau vao binh
ciu dung tich 100 ml ¢6 chta 50 ml moi truong
BG-11 16ng dé tao sinh khoi nhiam sir dung cho
phan ting RAPD-PCR.

DNA genom cua cdc mau VKL dugc tach
chiét theo phuong phap ctia Y. K. Hong c6 cai
ti€n cho phu hgp véi diéu kién cua Viét Nam
(Tran Hitu Quang va cs., 1999) [8].

Ba moi ngiu nhién dac trung cho VKL da
dugc st dung c6 trinh ty nhu sau: OPA4-
AATCGGGCTG, OPA10-GTGATCGCAG va
OPL12-GGGCGGTACT.

PCR dugc thuc hién trén may PTC-100TM-
Programmable Thermal Controller MJ Research.

Phéan tng duoc bat ddu bang giai doan bién
tinh DNA khuon & 94°C trong 3 phut va ti€p dén
la 45 chu ky, méi chu ky bao gébm cac budc thay
déi nhiét do nhu sau: 94°C-30 giay; 32°C-1 phuit
30 giay; 72°C-2 phiit. Giai doan tong hop cudi
cung dugc thuc hién & 72°C trong 5 phit. San
phidm PCR dugc dién di trén gel agarosa 1,2%
cang méacko 1 Kb, sau d6 duoc nhudém béng
EtBr va dugc chup anh.

Heé s6 dong dang di truyén giita cdc loai
VKL duogc tinh theo cong thitc clia Nei va Li
(1979) [5]:
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Trong d6, Nij: s6 bang ¢6 ca & hai loai i va j;
Ni: s6 bang c6 & loai i; Nj: s6 bang c6 & loai j.

Cay phan loai gitta 5 loai VKL duoc xay
dung bing phin mém mdy tinh NTSYS pc
version 2.0 (Applied Biostatistic Inc, USA,
1998).

II. KET QUA NGHIEN CUU

1. Két qua phan loai theo phuong phap kinh
dién
Sau khi thu dugc 5 mau VKL sach, ching
toi danh s6 ky hiéu nhu sau: 1, 20, 201, 202 va
203. Can cit theo céc tiéu chuédn hinh thdi, cdc
mau VKL duoc xép vao céc loai va dudi loai sau
day:
a. Mduso'l (Ml)

Soi don doc, c6 mau khac nhau (mau lam tai
dén oliu); bao khong phan 16p. Soi c6 su giam
dan tr goc dén dinh. Trichom rong 5,1-6 pm,
hoi eo thit & vdch ngan ngang, cudi thon lai.
Heterocyst hinh tring rong 4-5,1 pm, dai 4,8-6
pm. Bao tr don doc hoac ting cap, rong 8,5- 9
pm, dai 6-10 pm (hinh 1).

Mau s6 1 dugc x€p vao loai Calothrix
javanica De Wilde.

Hinh 1. Calothrix javanica De Wilde. (x 600)
b. Madu so'20 (M20)

Tan c¢6 mau lam sang. S¢i dai; bao mong.

Trichom hoi that hep & vdch ngidn ngang giita
cac t€ bao. Khi con non t&€ bao hinh vuong dén
hinh chit nhat; khi trudng thanh, t€ bao c¢é chiéu
dai ngan hon rong. T€ bao dinh c6 mat tu do
hinh ném, khong tao long.

Goc soi rong 13,6 pm, dinh rong 6,8 pm.
Trichom ¢6 phan goc rong 10,2 pm. T€ bao dai
5,1 um. Heterocyst don doc & goc soi hinh cau,
c6 duong kinh 11,9 pm.

Khi truong thanh, t€ bao phan chia nhanh
lam cho trichom uén cong gép khic don trong

bao, sau d6 moi khiic hinh thanh tao doan (hinh
2).

Mau s6 20 dugc xép vao loai Calothrix spl.

Hinh 2. Calothrix spl. (x 600)

c. Mduso'201 (M201)

Tan nhu nhitng manh nhung nhd, ¢6 mau
lam nau. Soi rat dai, kich thuéc cla soi tuong
doi dong déu, hoi thuon nhe vé phia dinh. Sgi
rong 8,5-13,6 pPm; bao mong, ving chac.
Trichom rong 8,5-11,9 pum, eo thit & vich ngin
ngang gilta cdc t€ bao, két thic soi khong cé
long. T€ bao tan cung tron lai; t€ bao c6é chiéu
dai dai hon chiéu rong hodc c6 chiéu dai ngéin
hon rong. Heterocyst don doc & gdc, hinh ban
cau hoac hoi cau, rong 8,5 pm, dai 5,1 pm (hinh
3).

Mau s6 201 dugc xé&p vao loai Calothrix
marchica var. crassa Rao, C. B.
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b

Hinh 3. Calothrix marchica var. crassa Rao, C. B.
a. phan goc cta soi (X 600); b. soi (X 120)

d. Mdu 56202 (M202)

Tan c¢6 mau lam t6i hodc lam nau. Soi dai t6i
250 pm, ching hop lai thanh bdi; soi phinh &
goc ¢6 chiéu rong 6-9 pum, trung binh 5,1 pm;
bao moéng khong phan 16p, mé & dinh. Trichom
& gbc rong 5,1-6,8 pm; dinh rong 3,4 pum, dinh
khong cé dang long. T€ bao hinh vuong hoac
chiéu dai ngan hon rong. Heterocyst & goc, don
doc, rong 4,1-6,8 pm (hinh 4).

Méau 202 dugc xép vao loai Calothrix
elenkinii Kosinsk.

Hinh 4. Calothrix elenkinii Kosinsk. (x 600)
e. Mduso'203 (M203)

Tan nhu nhitng 16ng to xanh lam sang, ciu
tao bdi nhiing soi dai (trén 620 pm). Goc sgi
phinh ra, rong 11,9 pm va giam dan vé phia
dinh, rong 5,1-68 um; tan cung khong bang
long; bao mong. Trichom hoi eo thét, rong 5,1-
70

10,2 pum, dai 3,4-5,5 pm. T€& bao dinh c6 mat tu
do ti. Heterocyst & ddy don doc, hinh ban cau,
c6 duong kinh 10,2 pm. Tao doan hinh thanh &
cusi soi (hinh 5).

Mau s6 203 dugc x&p vao loai Calothrix
sp2.

Hinh 5. Calothrix sp2. (x 600)

2. Sir dung ky thuat RAPD-PCR dé nghién
ciiu méi quan hé di truyén giira 5 loai
thuoc chi Calothrix

a. Tdch chiét DNA tong s cua 5 loai VKL
thuoc chi Calothrix

Tir sinh khoi ctia cdc mau Calothrix sach,
chuing t6i tién hanh tdch chiét DNA téng s6 theo
phuong phap ciua Y. K. Hong c6 cai tién cho
phit hop véi diéu kién clia Viét Nam [5]. Két
qua duoc chi ra & hinh 6, cho thdy DNA tach
chiét dugc dam bao néng do va do tinh sach dé
lam nguyén liéu cho cédc nghién ctu ti€p theo.



Ml 12 3 45 M2

12 kb
5000 bp
2000 bp
1650 bp
1353 bp
1000 bp 1078 bp
650 bp
500 bp 603 bp
400 bp 310
P
300 bp 281 b
ik
P
100 bp 194 bp
118 bp

Hinh 6. Két qua tdch chiét DNA téng so clia 5 Hinh 7. Két qua chay dién di san pham RAPD-

loai VKL thuoc chi Calothrix PCR cua 5 loai VKL véi moi OPA4
Cic giéng 1-5. 1an luot la cdc mau 1, 20,201,202 M1, M2. 1Kb Plus DNA Ladder va ¢ X 174 -Hae III
va 203; giéng M. 1 kb Plus DNA Ladder. digest; cac giéng 1-5 1an luot 1a cdc méau 1, 20, 201,
202 va 203.

M21 2 3 4 5 Ml

MI'1l 23 4 5 M2

12 kb
12kb_

5000 bp

2000 bp 2000 bp

1650 bp 1650 bp B 1353 bp

é(s)gg bp 1000 bp < 1078 bp

P 850 bp +«3720b

650 bp 630 bp_ <o

500 bp 500 bp_p. 603 bp

400 bp 400 bp—» 310b

300 bp 300 bp—» 281 bg

200 bp 200 bp—» 234 bp

100 bp 100 bp» 194 bp
118 bp
72 bp

Hinh 8. Két qua chay dién di san pham RAPD-  Hinh 9. K&t qua chay dién di san pham RAPD-
PCR cua 5 loai VKL v6i moéi OPA10 PCR cua 5 loai VKL v6i moi OPL12
M1, M2. 1Kb Plus DNA Ladder va 9 X 174 -Hae M1, M2. 1Kb Plus DNA Ladder va @ X 174 -Hae 111

IIT digest; cdc giéng 1-5 lan luot 1a cdc mau 1, 20,  digest; c4c giéng 1-5 1an luot 14 cdc mau 1, 20, 201,
201, 202 va 203. 202 va 203.
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Bdng 1

Cac doan DNA dugc nhan bang RAPD-PCR véi cac moi OPA4, OPA10 va OPL12

cua 5 loai VKL thuéc chi Calothrix

Kich thuédc cua Kich thuéc
bang DNA 1 20 | 201 | 202 | 203 ciia bang DNA 1 20 | 201 | 202 | 203
4100 (OPA4) 0 0 0 1 0 1300 0 0 0 1 0
2300 0 1 0 0 0 1078 0 0 0 1 0
2100 0 0 0 1 0 995 0 1 0 0 0
1850 0 1 0 0 1 900 0 0 0 0 1
1650 0 1 0 1 0 850 1 1 1 1 1
1600 0 0 1 0 0 700 0 0 0 0 1
1550 0 0 0 1 0 650 1 1 0 1 1
1450 0 0 1 0 0 590 0 1 1 0 0
1400 0 0 0 0 1 550 0 1 1 0 0
1353 1 0 0 1 0 500 0 0 0 0 1
1250 0 1 0 0 0 480 0 1 0 0 0
1180 0 0 1 1 0 420 0 1 0 0 0
1110 0 1 1 1 0 400 0 0 0 1 0
1000 1 0 1 0 0 350 1 0 0 1 0
995 0 1 0 0 0 320 1 0 0 0 1
950 0 0 0 1 0 3000 (OPL12) 0 0 0 0 1
900 1 0 0 0 0 2600 0 0 0 0 1
850 0 0 0 1 0 2500 0 1 0 0 0
800 1 0 1 0 0 1800 0 0 0 1 0
765 0 0 1 1 0 1650 0 1 0 0 1
700 0 1 0 0 1 1600 0 0 0 1 0
680 1 0 0 0 0 1500 0 1 0 0 1
650 0 0 0 1 0 1300 1 0 1 1 1
600 0 0 1 1 0 1150 0 0 0 0 1
560 0 1 0 1 0 1078 0 0 0 0 1
545 0 0 1 0 0 1000 1 1 0 1 0
510 0 1 0 0 0 950 0 0 0 0 1
420 0 0 1 0 1 872 0 1 0 0 0
340 0 0 0 1 0 860 1 0 0 0 0
310 0 0 0 0 1 800 0 0 1 1 1
250 1 0 0 0 0 750 0 0 0 0 1
1900 (OPA10) 0 0 0 1 1 700 0 1 1 0 0
1850 0 1 0 0 0 600 1 0 0 1 0
1700 0 0 0 1 0 570 0 0 1 0 0
1600 0 1 0 0 0 530 0 0 0 1 1
1550 0 1 0 0 0 500 0 0 1 0 1
1500 0 1 0 1 0 485 0 1 0 0 0
1450 0 0 1 0 1 310 1 1 0 0 0
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b. Phdn tich tinh da dang di truyén cua 5 loai
thuéc chi Calothrix bang ky thudt RAPD

Trong qud trinh chay RAPD-PCR, chiing toi
tién hanh t6i vu di€u kién cia PCR cho phit hop
v6i dac trung cua mau. Két qua phan tiing RAPD-
PCR v6i 3 m6i OPA4, OPA10 va OPL12 dugc
trinh bay & cac hinh 7, 8 va 9. Két qua nay cho
thay c6 75 bang DNA rd nét dugc nhan 1én véi 3
moi. Trong d6, méi OPA4 nhan dugc 31 bang,
OPA10-22 bang va OPL12-22 bang. Trung binh,
moéi méi nhan dugc 25 bang trén 5 mau. Chiéu
dai cha cdc bang nam trong khoang 250 bp dén
4100 bp. Trong 75 bang nhan dugc, c6 74 bang

da hinh (chi€ém 98,66%); chi c¢6 duy nhit 1 bang
c6 kich thude 850 bp la chung cho ca 5 loai thudc
chi Calothrix dugc nghién ciu & méi OPA10.

Bang chung nay c6 thé dugc xem la mécko
dac trung chung cho 5 loai thuoc chi Calothrix.
S6 luong cac bang duoc nhan ban véi timg moi
va chiéu dai cta ching duoc trinh bay & bang 1.

Dua trén su c6 mat ciia cac bang DNA nhan
ngiu nhién véi 3 m6i OPA4, OPA10 va OPL12
(bang 1), hé s6 dong dang gitia 5 loai dugc so
sanh v4i nhau dua vao cong thic clia Nei va Li
(phan phuong phap nghién ctu). Két qua duoc
chi ra 6 bang 2.

Bdng 2
Heé s6 dong dang di truyén cuia 5 loai thuoc chi Calothrix
M1 M20 M201 M202 M203
M1 1,0000

M20 0,5783 1,0000
M201 0,6867 0,5542 1,0000
M202 0,6144 0,4578 0,5662 1,0000
M203 0,6144 0,5060 0,6144 0,4698 1,0000

Moi quan hé giita cdc loai duoc thé hién
bang hé s6 dong dang di truyén giira chiing. Cac
loai cang giong nhau vé mat di truyén thi hé s6
dong dang di truyén cang 16n va nguoc lai. Hé
s6 dong dang di truyén 16n nhat gitta M1 va
M201 1a 0,6867 va thip nhat gitra M202 va M20
la 0,4578. Hé s6 sai khac gitta 5 loai nay thay
déi tir gid tri 0,3133 (1-0,6867) dén 0,5422 (1-

0,4578). Nhu vay, su khac nhau giita 5 loai
thuoc chi Calothrix dugc nghién ctru & mic do
phan tir DNA c6 thé phat hién duoc nho k§ thuat
RAPD-PCR.

Cay phan loai cua 5 loai thudc chi
Calotthrix dugc thiét lap dua trén chuong trinh
NTSY Spc 2.0, dugc thé hién & hinh 10.

|M1

| M201

M203

M202

Hé s6

Hinh 10. Cay phan loai ctia 5 loai VKL thudc chi Calothrix

Trén cay phan loai (hinh 10), 5 loai thudc
chi Calothrix dugc chia lam 2 nhém chinh.

Nhoém thi nhat chi gom loai M20. Nhém thi hai
gom 4 loai con lai, dugc chia thanh 2 nhanh
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nho. Nhianh nhé thd nhat gom loai M202. hoc, 23(3a): 170-177. Ha Noi.
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USING THE RAPD-PCR TECHNIQUE TO IDENTIFY THE GENETIC
RELATIONSHIP OF SOME CALOTHRIX SPECIES ISOLATED
FROM CULTURAL SOIL OF THE DACLAC PROVINCE

HO SY HANH, VO HANH, DANG DIEM HONG
SUMMARY

Five pure species of the genus Calothrix have been isolated from soil samples in the Daclac province and
classified by the classical method. We have used the RAPD-PCR technique to explore the genetic relationship of these
5 Calothrix species. The results showed that 75 bands were multiplied by 3 random primers OPA4, OPA10 and
OPL12; each of which on average had 25 bands for these Calothrix species. There were 74 polymorphic bands and one
band was common marker for these species. The RAPD-PCR technique showed the genetic difference among these 5
species. The findings by using the RAPD-PCR technique were consistent with the results of classical methods.

Ngay nhdn bai: 29-06-2005
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