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Phan 14p mot s6 ching vi khuan lam Nostoc tir dat trong
tinh Ngh¢ An va danh gié su sinh truong,
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Tém tat: Nostoc 1a mot trong nhirng nhém vi khuan lam (Cyanobacteria) c6 chu tric dang soi, co
té bao di hinh, quang tu dudng, thuong phan bd rong rai trong dat trong. Nghién ctru nay trinh bay
két qua phan 1ap mot sé chung vi khuan lam Nostoc tur dat trong lua, cdy cong nghiép ¢ tinh Ngh¢
An va danh gia su sinh truong, kha nang ¢d dinh nito phén tir cia chung; hudng dén muc tiéu san
xuét sinh khéi vi khuan lam Nostoc dé lam phan dam hiru co. Két qua da phan 1ap thanh cong 5
chung vi khuan lam Nostoc, bao gdm 3 chiing biéu hién mau xanh lam (Nostoc calcicola HN9-1a,
Nostoc linckia Cam-C1, Nostoc paludosum DT3-02) va 2 chung biéu hién mau ndu (Nostoc
ellipsosporum NH2X7, Nostoc gelatinosumTT3-05) trong diéu kién 4nh sang tring. Trong moi
truong BG-11 va 4anh sang dén neon, 3 ching mau xanh lam sinh truéng t6t hon va dat ning suét
sinh khéi kho (387 — 431 mg/L sau 21 ngay nuoi) cao hon so véi 2 chung mau nau (310 — 370
mg/L sau 21 ngay nudi). Cac ching vi khuan lam Nostoc nay déu c6 kha ning co dinh nitrogen;
dic diém nay dugc nhan biét thong qua sy biéu hién gen NifD va sy hinh thanh té bao di hinh cua
ching. Két qua nghién ciru ciing cho thdy chung vi khuan lam khéng c6 té bao di hinh
Pseudanabaena dictyothallaQV3-11 phan lap tir dét trong laa tinh Nghé An khong c6 kha niang ¢
dinh nitrogen.Nhiing chung Nostoccé kha niang ¢ dinh nitrogen nay ¢ thé 1am ngudn nguyén liu
dé nghién ctru theo hudng san xuat phan bon sinh hoc.

Tir khéa: Vi khuan lam, Nostoc, dat trong, sinh truong, su c6 dinh nitrogen, gen NifD, Nghé An.

1. Pat van dé ching phan bd rong rai trong dat tréng, co kha
. nang quang hop dé tong hop chit hiru co va

Cac loai vi khuén lam (Cyanobacteria) co cung cap mun cho dat; nhidu loai c6 kha ning
vai tro quan trong doi voi noéng nghiép boi c6 dinh nito phan tu, bd sung luong dam y
nghia cho ciy trong. Két qua nghién ciru gan
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dén kha niang chéng oxi hoa cua cdy dau tuong
(Mai Van Chung et al., 2017)[1], ciing nhu la
su sinh trudng va ning suit ctia cdy lua tam
thom (Nguyén Puc Dién et al., 2017)[2].
Nghién ctru nay trinh bay két qua phan lap mot
s6 ching vi khuan lam Nostoc tir dat trong lta,
cay an qua ¢ tinh Ngh¢é An va danh gia sy sinh
truong, kha ning cb dinh nito phan tir cua
chung; hudng dén muyc tiéu san xuat sinh khi
vi khuan lam Nostoc d& lam phan dam hitu co.

2. Vat liéu va phwong phap nghién ciru

2.1. Thu mdu, phén ldp va dinh logi cdc lodi vi
khudn lam

Mau dit chira vi khuan lam duoc thu ¢ 16p
bé mit (0 — 5cm) trong nam 2014 va 2017 tir
rudng lua ¢ xa Hung X4 (huyén Hung Nguyén,
tinh Nghé¢ An; toa do: 18°37'305"N,
105°36'562"E), xa Nghi Hoa (Nghi Loc, Nghé
An; 18°47'577"N, 105°38'348"E), xa D6 Thanh
(Yén Thanh, Ngh¢ An; 19°03'876"N,
105°32'966"E), xa Tho Thanh (Yén Thanh,
Nghé An; 19°02'847"N, 105°31'899"E), xa
Quynh Van (Quynh Luu, Nghé An;
19°11'669"N, 105°12'588"E) va tur dat can
trdng cdy cong nghiép & xa Tan An (Tan Ky,
Ngh¢ An; 19°05'052"N, 105°12'588"E)

Tai phong thi nghiém, mau dit duoc dat vao
dia Petri tiét trung, gitt 4m bang nudc cét tiét
trung va moi trueong long BG-11, nudéi dudi anh
sang den neon c6 cuong do 3000 lux véi chu ky
chiéu sang 12 gid sang — 12 gio tdi & nhiét do
phong 25 — 30°C. Sau 3 — 4 tuan, vi khuan lam
Nostoc xudt hién & dang tap doan hinh khi cau
hodc 16p moéng trén bé mat dat. Mdi tap doan
dugc tach ra, rira sach dat, ép vo trén lam kinh
v6 trung thanh nhiéu phin; mot phin tdp doan
g0om mét sb soi c6 hinh thai gidng nhau va dinh
nhau boi chit nhay duoc hit rira nhiéu lan bang
pipet Pasteur, sau do dat vao dia Petri c6 chira
mdi truong BG-11 bd sung 1,5 % agar, nudi &
didu kién néu trén; sau 2 — 3 tuan thi cac tap
doan xuét hién trén bé mit thach. Mot tap doan
tach biét trén mat thach duoc lya chon, ép va,

lap lai qua trinh hut rira nhu trén va nudi trong
vi dia microplate loai 48 gleng bang moi truorng
BG-11. Cubi cung, mot giéng chura cac soi vi
khuan lam dong nhét vé hinh thai va sach khuan
dugce chuyén sang nudi trong ong nghiém va
thiét 1ap thanh mot ching gidng. Cac loai vi
khuan lam dugc dinh loai theo tai liéu cua
Komarek (2013)[3]. Anh hién vi sir dung trong
bai bao nay dugc chup trén kinh hién vi Motic
va xir Iy bang phan mém Photoshop CS6.

2.2. Nghién cuu sinh truong cdc chung Nostoc
duoc phan ldp

Céac chung vi khudn lam duoc nudi trong
mdi truong long BG-11 ¢ diéu kién méi trudng
néu trén. Gidng dugc nhan 1én trong binh tam
giac 1000 mL c6 chira 500 mL méi trudng
trong thoi gian 12 ngiy. Sau d6, gidng duoc
chuyén sang binh nhya 7000 mL c6 chtra 5000
mL mai trudng va khong khi duoc cip lién tuc
bang binh suc khi bé c4 ¢& nho. Sinh khi cua
cac chung duoc do 3 ngdy mot lan bang cach
thu 100 mL dich nuéi da khudy déu va loc qua
gidy loc, sy & 60°C trong thoi gian 8 gio. Thi
nghiém duoc lip lai 3 lan. SO liéu thong ké
dugc xur 1y bang phan mém MS Excel.

2.3. Tach chiét DNA

DNA tdng s6 duoc tach chiét theo quy trinh
tach chiét cua Neilan va dong tac gia (1995)[4].
Trong d6, 200 pL dich nudi (c6 chira vi khuan
lam) duogc G véi 300 pL dém phén huy (0,2 M
NaOH va 2 % SDS), voltex déu, rdi u & 95°C
trong 10 phat. Thém 250 pL Tris HCI, pH 4.3,
voltex déu va bd sung 400 pL hdn hop dung
dich tia (ty 1é phenol chloroform
isoamylalcohol = 25 : 24 : 1) tron déu rdi ly tim
12.000 vong/phit trong 30 phat. Sau dé thu
phan dich trong ¢ trén (khoang 700 pL). Phan
dich trong nay dugc thém 700 pL isopropanol
va ly tam 12.000 vong/phut trong 30 phut dé
thu lay két tia. Thém 700 pL ethanol 70 %
(4°C) vao phan tia nay va ly tdm 12.000
vong/phut trong 10 phut (Iip lai 2 1an). Hoa tua
lai trong 100 pL dém TE va xir Iy RNA ¢ 56°C
trong 10 phit. Xac dinh ham lugng va chat
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luong ADN bang méay do quang trén mdy
NanoDrop ND-1000TM (NanoDrop
technologies, Wilmington, DE, My) va bang
dién di gel agarose. DNA cit giit va bao quan
trong ti ¢ -20°C

2.4. Khuéch dai doan gen bang PCR va phdn
tich trinh tw DNA

Tat ca phan tng PCR duoc thuc hién véi
tong thé tich 50pL/phan tng bao gém tir 10-50
ng DNA, 25 pM méi mdi, 25 uM MgCly, 25 pL
Taq PCR MasterMix (QIAGEN) va H;0. Cip
moi dic hiéu cho vi khuan lam c6 dinh nitrogen
sir dung theo Roselers va dong tac gia (2007) 1a
nifD552-F: 5’TCCGK GGKGT DTCTC
AGTC3’ va nifD861-R: 5’CGRCW GATRT
AGTTC AT3’ cho doan gen dich khoang 310
bp, duoc thiét ké dé nhan mot phﬁn doan gen
nifD tr vi tri 552 t6i 861 & trinh tu nifD cua
ching Anabaena cylindrica PCC 7122
(AF442506).

Phan tmg PCR duoc thyc hién véi 1 chu ky
bién tinh trong 5 phut & 95°C, tiép theo 1a 35
chu ky (1 phit bién tinh & 95°C, 1 phiit gan mdi
& 52°C, 1 phat kéo dai & 72°C), chu ky cudi 1a
15 phut & 72°C. Tét ca cac phan tmg duoc thyuc
hién trén may Mastercyler pro S (Eppendorf,
Puc). Sau khi c¢6 trinh ty doan gen NifD, viéc
phan tich trinh ty dwoc thuy hién bang phan
mém Bioedit va MEGA.

3. Két qua nghién ciru va thao luin

3.1. Két qud phdn ldp 5 ching vi khudn lam
Nostoc tir dat trong tinh Nghé An

Trong s cac mau dat trong lta va cdy cong
nghiépda phan lap thanh cong 5 ching vi khuan
lam dang soi, c6 té bao di hinh. Dya vao dic
diém hinh thdi quan sat trong quéa trinh phan
lap, nhitng ching nay dugc xac dinh la thudc 5
loai Nostoc: N. calcicola Brébisson ex Bornet et
Flahault 1888, N. ellipsosporum (Desmaziéres)
Rabenhorst ex Bornet et Flahault 1888, N.
gelatinosum Schousboe ex Bornet et Flahault
1888, N. linckia (Roth) Bornet et Flahault 1888,

N. paludosum Kiitzing ex Bornet et Flahault
1886. Dic diém hinh thai co ban ciia 5 chung
nhu sau:

- Chung Nostoc calcicola HN9-1a: Phan lap
tir dat trong lua ¢ xa Hung X4, ndm 2014. Tap
doan dang khoi nhéy, lan rdng trén mat dat,
mau xanh lam; té bao hinh tréng hodc hinh cau,
rong 2,5 — 3,0 um; té bao di hinh hinh ciu,
dudng kinh 4,0 — 5,0 um; bao tir hinh ciu hodc
hoi kéo dai, rong 4,0 — 5,0 um, dai 6,0 — 7,0 um
(Hinh 1C).

- Chung Nostoc ellipsosporum NH2X7:
Phan lap tir dat trong lta ¢ x4 Nghi Hoa, nim
2017. Tap doan dang khdi nhdy, lan rong trén
mit dat, mau nau; té bao hinh try, rong 4,0 — 5,0
um, dai 6,0 — 10,8 um; té bao di hinh hinh cau
hoac ovan, rong 4,0 — 5,0 um, dai 6,0 — 8,0 um;
bao tir hinh elip hodc ovan kéo dai, rong 5,0 —
5,8 um, dai 6,8 - 12,7 um (Hinh 1B).

- Chuing Nostoc gelatinosum TT3-05: Phéan
lap tir dét trong lta & xa Tho Thanh, nim 2017.
Tap doan c6 nhiéu chit nhdy mau nau vang; té
bao hinh try hodc hinh tréng, rong 3,9 — 4,6 um,
dai 4,8 — 9,6 um; té bao di hinh hinh cau hoic
hinh ovan, réng 6,4 — 6,7 um, dai 8,7 — 9,4 um;
bao tir hinh cdu hodc gan giéng hinh ciu, rong
4,3 -5,8 um, dai 5,9 — 9,6 um (Hinh 1C).

- Chung Nostoc linckia Cam-C1: Phan lap
tir dat trong 61 & xd Tan An, nam 2017. Tap
doan hinh ciu, mau xanh lam sim; t& bao hinh
trng, mau xanh lam, rong 3,8 — 4,3 pm, dai 3,8
— 5,8 um; té bao di hinh hinh ciu hodc ovan,
rong 5,0 — 6,0 pm; bao tir hinh cdu hoidc hinh
cau hoi kéo dai, duong kinh 55 — 6,5 pum
(Hinh 1D).

- Chung Nostoc paludosumDDT3-02: Phan
lap tir dat trong lua & x4 D6 Thanh, nim 2017.
Tap doan nhd, tao thanh tiing ddm, mau xanh
lam; té bao hinh tréng hodc hinh try, rong 3,8 —
4,6 um, dai 3,6 — 6,0 um; té bao di hinh hinh
cAu hodc hinh tréng, 16n hon té bao sinh dudng;
bao tir hinh cau hodc hinh cau kéo dai, thinh
thoang tao thanh chudi ngin, duong kinh 5,0 —
8,0 um (Hinh 1E).



N.D. Dién va nnk. | Tap chi Khoa hoc PHQGHN: Khoa hoc T nhién va Cong nghé, Tdp 34, S6 4 (2018) 24-29 27

3.2. Su sinh truong cua 5 ching vi khudn lam
Nostoc phdn ldp tur dat trong tinh Nghé An

Két qua nghién ctru trinh bay ¢ Hinh 2 cho
thidy 5 ching vi khuan lam Nostoc déu sinh
truong t6t trong moi truong BG-11. Trong do, 3
ching biéu hién mau xanh lam (Nostoc
calcicola HN9-1a, N. linckia Cam-C1, N.
paludosumDDT3-02) sinh trudng t6t hon va dat
ning suat (387 — 431 mg sinh khdi kho/L sau
21 ngay nubi) cao hon so vé6i 2 chung biéu hién
mau nau, N. gelatinosumTT3-05 va N.
ellipsosporum NH2X7 (310 - 370 mg sinh khi
kho/L sau 21 ngay nubi). Theo Lee RE
(2008)[5], tat ca cac loai vi khuan lam déu cé
sic t0 quang hop C-phycyanin va
allophycocyanin, trong khi d6 mot sé loai con
co thém C-phycoerythrin va
phycoerythrocyanin. Trong nghién ctu nay,
chung TT3-05 va NH2X7 c¢6 mau nau, thé hién
rang  ching  c6  phycoerythrin  va
phycoerythrocyanin; dong thoi ham luong 2 sic
t6 nay cao hon, lan 4t C-phycyanin va
allophycocyanin. Day c6 thé 1a nguyén nhan ma
trong diéu kién 4nh sang tring, sy sinh truong
ctia 2 ching mau nau yéu hon so véi 3 ching
mau xanh.
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Hinh 2. Sy sinh trudng cta 5 chung Nostoc trong
moi treong BG-11: N. calcicola HN9-1a, N.
ellipsosporum NH2X7, N. gelatinosumTT3-05, N.
linckia Cam-C1, N. paludosum DDT3-02.

3.3. Két qud phan tich phdan doan gen NifD

Trong nghién ctru nay, dé khang dinh kha
nang c6 dinh nitrogen cua 5 chung vi khuén lam
Nostoc phan lap tir dat trong tinh Nghé An,
ngoai viéc quan sat sy xuét hién cua té bao di
hinh (Hinh 1), ching t6i da tién hanh tham do
va phan tich trinh tu mét trong s6 cac gen quy
dinh tong hop enzim nitrogenase (gen NifD)
bang cip moi thiét ké dic hiéu cho vi khuin
lam [6]. Thi nghiém d6i chimg str dung ching
vi khuan lam khong c6 té bao di hinh
Pseudanabaena dictyothallaQV3-11 phan lap
tir dat trong lua tinh Nghé An va ching vi
khuén Escherichia coli DH5-alpha cung cép boi
Vién nghién ctru h¢ gen (Vién han lam khoa hoc
va cong nghé Viét Nam).

DNA ciia 5 chung vi khuan lam Nostoc,
chung P. dictyothallaQV3-11 va ching E. coli
DH5-alpha dugc tich chiét va nhan doan gen
nifD bang PCR. Két qua dién di trén ban gel
agarose cho thdy san pham PCR véi cip mdi
nifD xuat hién voi khdi lugng twong dwong véi
bang marker 250 bp ddi véi tit ca 5 chung vi
khuin lam c6 t& bao di hinh (N. calcicola
HN91a,N.  ellipsosporum NH2X7, N.
gelatinosum TT3-05, N. linckia Cam-C1,N.
Paludosum DT3-02,). Nguoc lai, san phim
PCR khong c6 ddi v6i chung vi khuan lam
khong c6 té bao di hinh P. dictyothalla QV3-11
va E. coli DH5-alpha (Hinh 3).
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Hinh 3. Anh dién di san phdm PCR mot phin gen
nif-D cuta cac chiing nghién ctru.
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Dé khang dinh rang san pham PCR nén trén
chinh 1a gen nifD, chiing t6i d tién hanh phan
tich trinh tu nucleotide ciia cac san phim nay.
Do dai cac san pham PCR nhu sau: N. calcicola
HNO9-1a la 241 bp, N. ellipsosporum NH2X7
12224 bp, N. gelatinosumTT3-05 la 233 bp, N
linckia Cam-C1 la 246, N. paludosum BT3-02

1a 245 bp. Két qua kiém tra tinh twong dong véi
cac trinh ty gen NifD ctia cac ching co trong
ngan hang gen bang chuong trinh BLAST tryc
tuyén cho thay céac trinh ty nucleotide ctia cac
chung nghién ctiu c6 muc d6 twong dong tir
96 % dén 98 % v&i mot sd chung tir Ngan
hang gen (Bang 1).

Bang 1. Mirc d6 twong dong gen nifD ctia cac ching vi khuan lam Nostoc phan lap tir dat trong tinh Nghé An
v6i cac ching trén dir liéu Ngan hang gen.

TT  Ching nghién ctru CPﬁng tur Ng;?m hang gen c6 d6 tuong 1\/£1'rc d6 tuong
dong cao nhat dong

1. Nostoc calcicola HN9-1a Nostoc piscinale CENA21 97%

2. Nostoc ellipsosporum NH2X7 Nostoc sp. NIES-4103 98%

3. Nostoc gelatinosum TT3-05 Nostoc sp. NIES-4103 96%

4, Nostoc linckia Cam-C1 Nostoc sp. NIES-2111 96%

5. Nostoc paludosum DDT3-02 Nostoc piscinale CENA21 97%

Két qua phén tich nay cho phép nhan dinh
rang 5 chung vi khuan lam Nostoc dwgc phan
lap déu c6 gen NifD. Chung P. dictyothalla
QV3-11 khéng c6 gen NifD cling phu hop véi
cac ket qua nghién ciru trude day cho rang chi
mét sb loai khong cé té bao dj hinh c6 thé cb
dinh nito (Lee RE, 2008)[4]. Chung E. coli
DH5-alpha di dwoc khing dinh 1a khong c¢6 kha
nang cb dinh nito.

4. Két luan

Nim chung vi khudn lam Nostoc dugc phan
lap tir dét trong tinh Nghé An bao gom 3 ching
biéu hién mau xanh lam (N. calcicola HN9-1a,
N. linckia Cam-C1, N. paludosum BT3-02) va 2
chung biéu hién mau nau (N. ellipsosporum
NH2X7, N. gelatinosumTT3-05) trong diéu
kién anh sang trang. Trong méi truong BG-11
va anh sang deén neon, 3 chung mau xanh lam
sinh truéng tot hon va dat ning suit (387 — 431
mg sinh khdi kho/L sau 21 ngdy nudi) cao hon
so voi 2 ching mau ndu, N. gelatinosumTT3-05
va N. ellipsosporum NH2X7 (310 — 370 mg
sinh khdi kh6/L sau 21 ngdy nudi). Tat ca 5
chung vi khuan lam Nostoc déu c6 kha ning c6
dinh nitrogen; dac diém nay dugc nhan biét
thong qua sy biéu hién gen NifD va sy hinh
thanh té bao di hinh cta ching. Két qua nghién

ctru ciing cho thdy chung vi khuan lam khong
¢ té bao di hinh Pseudanabaena dictyothalla
QV3-11 phan lap tir dét trong lta tinh Nghé An
khong co kha ning cb dinh nitrogen. Nhiing
chung Nostoc ¢ kha ning ¢ dinh nitrogen nay
c6 thé lam ngudn nguyén lidu dé nghién ciru
theo hudng san xuét phan bén sinh hoc.
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Evaluating the Growth and Nitrogen Fixation of Nostoc
Cyanobacterial Strains Isolated from Agriculture Soils
in Nghe An Province
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Abstract: Nostoc, widely distributed in cultivated soils, is one of the Cyanobacterial groups with
filamental, hererocytous and autotrophic structures. This paper presents the results of isolating some
Nostoc Cyanobacteria strains from selected cultivated soils in Nghe An province and evaluates their
growth and nitrogen fixation for biomass production of bio-fertilizers. Five Nostoc strains were
isolated, 3 of which looked blue-green (Nostoc calcicola HN9-1a, Nostoc linckia Cam-C1, Nostoc
paludosum DT3-02) and the rest 2 looked brown (Nostoc ellipsosporum NH2X7, Nostoc gelatinosum
TT3-05) in the white light. In BG-11 medium and neon light, the dried biomass productivity of the 3
blue-green strains (387 — 431 mg/L after 21 days of cultivation) was higher than that of the 2 brown
strains’ (310 — 370 mg/L after 21 days of cultivation). These Nostoc strains are nitrogen fixing
Cyanobacteria, which has been confirmed through detecting and sequencing their NifD gene and
heterocyst formation. The results also show that the non-heterocyst Cyanobacterial strain,
Pseudanabaena dictyothalla QV3-11, also isolated from the cultivated soil in Nghe An province, did
not have the ability to fix nitrogen. The isolated nitrogen fixing Nostoc strains can be the subject of
further research on bio-fertilizer production.
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