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TOM TAT

Nghién ctru ndy nham tim ra dwoc sy da dang cac loai vi khuan séng cung véi tdo Chlorella. Chang t6i da st
dung mai trwdng ban rén Nutrient Broth véi ndng dé pha lodang 10 va 100 1an dé phan Iap vi khuan t hai canh tring
(méi trwng) nudi tdo Chlorella sp. chiing C2 va C6, cé ngudn gbc tir dat. D& dinh danh vi khuan phan lap dwoc dén
tén giéng, chung téi tién hanh giai trinh tw, so sanh sy gidng nhau vé trinh tw ctia hau hét chidu dai gen 16S rRNA
clia chiing v&i nhivng loai gan nhét trén genbank/ncbi va xay dwng cay pha hé cho tirng gidng (genus). Mwdi sau
ching vi khuan da dwoc phan lap va dinh danh thudc vé 7 giéng nhw sau: Caulobacter, Shinella, Aminobacter,
Variovorax, Polaromonas, Brevundimonas, Emticicia. Nghién ctvu ndy cho thay sw phong phu, da dang céc loai vi
khuan séng trong canh triing nudi tdo khéng thuan khiét.

Tu khéa: Chlorella, dinh danh vi khuén, phan 1ap vi khuan; vi khudn séng chung veéi tdo.

Isolation and Identification of Bacteria Co-Cultivated
with Non-Axenic Cultures of Chlorella

ABSTRACT

This study was investigated to find out the diversity of bacteria co-cultivated with microalgae Chlorella. Bacteria
were isolated from two non-axenic algal cultures of Chlorella sp. strains C2 and C6 originated from soil using agar
plates of 10- and 10°fold diluted nutrient broth. Based on the similarity of the almost full length 16S rRNA gene
sequences, the type strains of species phylogenetically closely related to the isolated strains and neighbor-joining
tree, the strains were identified at the genus level. Sixteen bacterial strains were isolated and identified as species of
seven genera as follows: Caulobacter, Shinella, Aminobacter, Variovorax, Polaromonas, Brevundimonas, Emticicia.
The study showed the diversity and abundance of bacteria co-cultivated with non-axenic cultures of algae.

Keywords: Bacteria co-cultivated with algae; Chlorella, bacterial isolation, identification.

khuén va thuc vat da ¢6 rat nhiéu nhiing nghién

1. DAT VAN DE

ctiu, dic biét 1a vi khuén vung ré (rhizosphere),

Vi sinh vat git mot vai tro vé cung quan
trong trong cidc vong tuin hoan vat chat trén
trai d4t, dac biét 1a qua trinh trao déi nang
lugng cling nhu tuin hoan sinh héa cac nguyén
td cia hé sinh thai. Trong tu nhién, vi sinh vat
dugc biét dén véi rat nhiéu dang chung séng,
thé hién qua cac méi quan hé tit canh tranh,
tuong hd... cho dén cong sinh (Cole, 1982). Trong
hé sinh thai dat, méi quan quan hé gitia vi
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ving dat noi ma vi khudn sinh trudng va phat
trién dua vao hoat dong cta ré cay. Khai niém
“phycosphere” tuong déng véi viing ré, 1a ving
xung quanh té& bao tdo, noi chtia cac san phim
trao d6i chét, cht yéu 1a cac hop chét hiu co, tré
thanh nguén dinh dudng cung cadp cho cac vi
sinh vat khéc sinh séng. Mot lugng khong nhé
cac loai tdo sinh sdng trong dit va vung
“phycosphere”, 14 noi sinh séng rat tdt cho cac



loai vi khuén (Bell & Mitchell, 1972). Nghién
ctiu vé méi quan hé gitia vi khudn va tao luc
(nganh tao luc - Chlorophyta) c6 ¥ nghia rat 16n
bdi vi né khong chi thé hién méi quan hé cung
sinh séng gitta vi sinh vat véi vi sinh vat ma con
14 tién dé ctia méi quan hé gitia thuc vat véi vi
sinh vat. Tuy nhién, cho dén nay chiing ta c6 rat
it nhiing nghién ctiu vé nhiing méi quan hé nay,
d#c biét 1a kién thtc vé nhiing loai vi khuén
song xung quanh/trén t€ bao tdo cling nhu ¥
nghia clia su cting ton tai nay. Thuc t& c6 mot s
loai tao khi phén lap rat khé c6 thé lam sach vi
khuédn (lIam thuin khiét) va cac nha nghién ctu
thuong nuéi duy tri tdo chung véi vi khudn
(Watanabe et al., 2005).

Trong nghién cttu nay chiung t6i st dung
hai canh tring (méi truong) nudi tio la
Chlorella sp. chiing C2 va chtiing C6, 1a nhiing
loai tdo dugc phan lap ti dat nhung khong dugc
lam thuan khiét, véi muc dich giit lai nhiing loai
vi khudn séng cung véi ching dé nghién ctu vé
méi quan hé giiia tao luc va vi khudn. Chlorella
sp. C2 va C6 1a hai loai tao luc, c6 hinh cau,
khong c6 tién mao, kich thuéc dao dong tu 5-8
pm, sinh bao ti. Viéc phan l1ap vi khuén ti hai
canh tring nuoi tao trén duge tién hanh 1an dau
tién tai nghién ctiu nay. Thanh phan cac loai vi
khuén phan 1ap duge sé dugde dinh danh dé tim
ra dudc su da dang sinh hoc trong méi quan hé
gitia tao va vi khuén, lam tién dé cho nhiing
nghién ctiu vé vai trd cta cac ci thé ciing nhu
chia kh6a md ra su hiéu biét vé méi quan hé nay
néi riéng, mdi quan hé gitia vi sinh vat va thuc
vat noi chung.

2. VAT LIEU VA PHUONG PHAP

2.1. Canh trung nuébi tao

Vi tao luc Chlorella sp. C2 va Chlorella sp.
C6 dugc phan lap tu dat tai khu thi nghiém cua
Truong dai hoc Tokyo (Otsuka et al., 2008).
Ching dugc nudi & trang thai khéng thuan
khiét (1&n tap vi khuén) trong thsi gian dai
phuc vu cac muc dich nghién ctu khac nhau.
Ching t6i st dung méi truong dinh dudng C
dang 16ng (Ichimura, 1971) dé nudi cdy hai
ching tdo Chlorella nay. Tao dudc nudi ¢ diéu
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kién sang/téi luan phién véi 16 h sang/8 h tdi;
cuong d6 chiéu sang 10-20 pmol photons/m/s va
25°C trong diéu kién sang, 20°C trong diéu kién
t61. Cac chung tao nay duge cdy chuyén duy tri 4
tuan 1 lan. Toan bo thi nghiém dugc tién hanh
trong diéu kién vé trung tai phong thi nghiém
khoa hoc dat, Trudng dai hoc Tokyo, Nhat Ban.

2.2. Phan lap vi khuian

Dich nudi cay sau 4 tuan cua tao Chlorella
sp. chung C2 va C6 dudc pha loang dén nong do
10 va 10 bang nudc vo trung va dung né dé
phan lap vi khuén nhu sau: c&y 100 pl canh dich
6 hai noéng do pha loang 10 va 10 trén dia
thach c6 chtia méi truong Nutrient Broth (NB)
(Difco, Detroit, MI, US) da pha loang 10 va 100
lan (1/10 va 1/100 NB) véi 3 1an lap lai, sau d6
dem nubdi 6 26°C trong 2 thang. Trong qué trinh
nudi, su hinh thanh khuén lac ctia vi khuédn
dudc kiém tra va d€m mdi tudn, sau 1 dén 2
thang tién hanh phan lap tit cd cac loai vi
khudn c6 trén ting dia thach dua trén su khac
nhau vé hinh thai, kich thudc, mau sic,.. cua
khuén lac véi tit 2 dén 3 khuén lac cho mot loai.
Vi khuén sau d6 duge lam thuan bing cach cdy
truyén nhiéu lan trén méi trudng 1/10 NB va
1/100 NB. Nhiing chtng vi khuén thuin khiét
thu dudc tiép tuc dudc nudi va gitt giong bang
cach cdy chuyén 4 tudn 1 lan trén moi trudng
1/10 NB (dua trén két qua thi nghiém cho thay
tat ca cac loai vi khuén phan lap duge 6 méi
trudng 1/100 NB déu sinh trudng phat trién t6t
khi nubi 6 méi trudng 1/10 NB). Vi khuén duge
nudi 6 26°C trong 1 tuan va giii 6 4°C trong 3
tudn. T4t ca cac thi nghiém dugc tién hanh
trong diéu kién vo trung.

2.3. Pinh danh vi khuin

2.3.1. Tach chiét DNA ciia vi khudn

St dung que cay vo trung lay ti 1 dén 5
khuén lac ctia mbi loai vi khudn sau 1 tuan nudi
cdy (s6 lugng khuén lac phu thudc vao kich thuée
ctia né) hoa vao 100 ul dung dich 0,05 M, NaOH
cho vao may 6n nhiét lam néng & 95°C trong 15
phit, sau d6 ly tam véi téc d6 15.000 vong/phit
trong khoang 5-15 phut ¢ 4°C. Thu phan néi
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(DNA) va pha loang 10 lan, st dung may quang
ph8 UV dé do ndéng d6 cing nhu kiém tra su tinh
sach ctia DNA tach chiét duge. Nhiing DNA dat
tiéu chuén dugc st dung lam khuén miu cho
phan tng khuéch dai gen tiép theo.

2.3.2. Phian
Polymerase chain
ribosomal RNA

Hau hét chiéu dai doan gen 16S ribosomal
RNA (rRNA) (x4p xi 1500 bp) ctia nhiing loai vi
khuén trén duge khuéch dai béi phan ting PCR
v6i viée st dung cép médi xudi 27F va ngudc
1492R tuong ting v6i vi tri 8-27 va 1492-1513 &
gen 16S rRNA cua vi khuadn Escherichia coli
16S rRNA (trinh tu gen ctia méi dugc trinh bay
tai bang 2).

Phan tng PCR dugc thuc hién trong diéu
kién nhu sau: St dung 6ng PCR v trung 0,2 ml
chiia 25 pl hén hgp phan ting bao gbm: 1 ul DNA
miu duge chiét xudt ti mbi chung vi khudn
phan lap dugc; 0,5 pl cho l1an lugt méi 27 F va
1492R véi nong d6 10 pM; 2,5 ul 50 mM MgCl,;
17,4 Wl nuéec MilliQ; 0,1 pl enzyme AmpliTaq
DNA (Applied Biosystems); 0,5 ul dANTP (2,5
mM cho méi loai NTP); 2,5 ul BSA (néng d6 5
mg/ml). Quy trinh chay PCR bao gém: 1 chu ky
nhiét 94°C trong 10 phidt nhim lam bién tinh
doan DNA, sau d6 1a 27 chu ky nhiét véi 3 bude:
(1) bién tinh - tach sgi DNA & 94°C trong 30
gidy, (2) gdn mdi & 55°C trong 30 gidy, (3) tong
hgp - kéo dai 6 72°C trong 1 phiit. Qua trinh
chay phan Gng PCR hoan thanh & diéu kién
72°C trong 7 phtt, san phdm cudi ciing cia

ung khuéch dai (PCR-
reaction) gen 16S

phan tng dude giti 6 4°C. Quy trinh PCR dugc
thuc hién trén may chu ky nhiét GeneAmp PCR
system 9700 (Applied Biosystems, Foster City,
US), kich thudc (chiéu dai) doan gen li san
phdm cta qua trinh khuéch dai gen bang
phuong phap PCR dugc kiém tra bang chay dién
di trén gel 1,5% agarose nhuém bang ethidium
bromide.

2.3.3. Giai trinh tu gen 16S rRNA va dinh
danh vi khuan

San phdm PCR sau khi tinh sach bing cot
S-400 HR (GE  Healthcare
Biosciences, Oslo, Norway) dudc st dung truc

MicroSpin

tiép lam khuén mau cho viéc gidi trinh tu gen
v6i viée dung cac cap moéi xudi (F) va ngude (R)
theo tht tu bao géom: 27F, 533F, 926F, 520R,
951R, va 1492R (Bang 1) va chay trén may CEQ
8000 (Beckman Coulter). Két qua giai trinh tu
gen dudc phan tich va hiéu chinh bing phan
mém Finch TV 1.4 (Geospiza, Seattle, WA,
USA; http://www.geospiza.com/finchtv/). Sau
khi loai b trinh tu cac doan mdi, tién hanh hiéu
chinh trinh tu hai chiéu cta gen bang phén
mém Clustal W 2.0 (Larkin et al, 2007) dé thu
dugc chinh x4c trinh ty gen 16S rRNA cua ting
chung vi khuén phan lap dudge.

Ching to6i da st dung chuong trinh
SegMatch program (Cole et al., 2007) dé so sanh
su tuong déng vé trinh tu hiu hét chiéu dai
gen16S rRNA cta nhiing ching loai vi khuén c6
quan hé gan gii nh4t véi nhiing chung vi khudn
phan lap duge. St dung phan mém Clustal W
2.0 (Larkin et al, 2007) dé phan tich su phat

Bang 1. Trinh tu cac doan méi st dung khuéch dai va giai trinh ty gen 16S rRNA

Primer Gen muc tiéu/(vi tri)* Trinh tw (5°-3’)

27F 16S rDNA (8-27) AGAGTTTGATCCTGGCTCAG
533F 16S rDNA (515-533) GTGCCAGCAGCCGCGGTAA
926F 16S rDNA (907-926) AAACTCAAATGAATTGACGG
520R 16S rDNA (538-520) GTATTACCGCGGCTGCTGG
951R 16S rDNA (969-951) TTGCATCGAATTAAACCAC
1492R 16S rDNA (1510-1492) GGTTACCTTGTTACGACTT

Ghi chi: 'Vi tri tuong ting véi gen 168 rRNA 6 vi khuan Escherichia coli.
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sinh chting loai ctia cac chiing phan 1ap dugdc va
nhiing chling tuong déng dé dinh danh vi khuan
& mtc phan loai dén gidng/loai.

3. KET QUA VA THAO LUAN
3.1. Mat d6 vi khuin

Két qua ¢ Bang 2 cho thdy s6 luong khuédn
lac d&m duge ¢ méi truong 1/10 NB va canh
tring nudi tao Chlorella sp. loai C2 nhiéu hon &
mdi truong 1/100 NB va canh trung nudi tao
Chlorella sp. loai C6, tuy nhién sy khéac biét nay
12 khéng nhiéu. Dya vao su khac nhau vé hinh
thai, mau sic, thoi gian moc.. cta cac khuin
lac, ching t6i da phan lap dugc 8 chung vi
khudn ti canh trung nudi tdo Chlorella sp.
chtiing C2, vé6i ky hiéu 1a C2al, C2a2, c2a3, C2b,
C2b1, C2d, C2e va C2f va 8 chling ti canh trung
nudi tdo Chlorella sp. ching C6 véi cac ky hiéu
tuong tung: C6a, C6al, C6b, C6bl, C6d, C6dl,
C6b2 va C6g (téng cong 16 chung). T4t ca cac
ching vi khudn phéan lap dugc tit méi trudng
1/100 NB déu sinh trudng va phat trién tot khi
dude nudi cdy trén mdi trudng 1/10 NB, nhiéu
chling tham chi con moc nhanh hon. Vi vay,
chiing t6i chi st dung duy nhit méi trudng 1/10
NB dé giii giéng vi khudn phan lap dugc cing
nhu dung trong cac nghién ctu tiép theo.

Két qua trén cho thay su phong phu, da
dang vé cac loai vi khuédn séng trong canh trung
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nudi tao va su ton tai nhiing méi quan hé nhat
dinh gifia cac loai vi sinh vat véi nhau. Két qua
nay mé ra nhiing nghién ctu ti€p theo nhu viéc
x4c dinh vai trd ctia tling nhan té trong su két
hop nay; chat dinh dudng gi tao cung cap cho vi
khudn va ngude lai vi khuén tao ra chat gi dé
nudi tdo? Trong moi trudng nudi tdo khong cé
cac hop chat carbon, vay rat c6 thé tdo da tong
hop va cung cip cho vi khuéin. Ngoai ra, ching
ta caAn tim thém nhiing chia khéa khac dé mé
rong hiéu biét vé méi quan hé nay va nhiing méi
quan hé khac nda.

3.2. Pinh danh vi khuin

Cac chiung C2al, C2a2, C2a3, C6al va C6a2
dugc phan lap ti canh triung nuéi tdo Chlorella
sp. C2 va C6, véi dic diém khuén lac c6 mau
vang nhat, hinh tron, kich thuéc nho, bé mat
tron, nhay, 16i, thudéc kiéu khudn lac dang S.
Két qua phan tich trinh tu gen cho thaiy cac
chting vi khuén C2al, C2a2, C2a3 c6 trinh tu
gen 16S rRNA gidng véi loai gan nhéat
Caulobacter fusiformis ATCC 15257% tu 99,7%
dén 99,8%. Dua vao két qua xay dung ciy phat
sinh chting loai (Hinh 1) va su giéng nhau vé
trinh tu gen16S rRNA, chung C2al, C2a2, va
C2a3 dugc dinh danh 1a C. fusiformis. Loai gan
nhat v6i chung C6al va C6a2 ciing la C.
fusiformis ATCC 15257 nhung su giong nhau
vé trinh tu gen 16S rRNA thap hon, chi 1a 97,5%

Bang 2. K&t qua phan lap vi khuan tit hai canh trung nuéi tio Chlorella sp. C2 va C6

. s LR Ty lé gibng vé
Ky hiéu Nguon goc Pic didm khuan lac Loag x'r']‘r:‘gta” trinh tw gen
phan fap 9 16SrRNA (%)
C2al C2a2, c2a3 Chlorella sp. C2 Vang nhat, tron, nhd, tron, nhéy, 1&i Caulobacter 99,7-99,8
Céa, C6al Chlorella sp. C6 fusiformis 97,5-97,6
C6b1 Chlorella sp. C6 Tréng, tron, c6 vién sang huynh quang, ~ Shinella 98,5
khéng wét, phang dén 16i, bé mat tron zoogloeoides
C6b, Cég Chlorella sp. C6 Tréng dén hoi vang, tron, hoi 16i, vien  Aminobacter 99,9
kho aminovorans
C6d, C6d1, C6b2  Chlorella sp. C6 Trang duc, tron, wot, 13 Variovorax limosa 97,2-97,7
C2d, c2f Chlorella sp. C2 Trang duc, tron, hoi 16 Polaromonas 97,6-97,9
jejuensis
C2el Chlorella sp. C2 Tréng trong, tron, tron lang, hoi 16i Brevundimonas 98,5
kwangchunensis
C2b, C2b1 Chlorella sp. C2 H6ng nhat, tron, tron, hoi 15i Emticicia 99,0-99,4
ginsengisoli
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C2a3
919 | C2a2
000 Y C2al
798 Caulobacter fusiformis ATCC 152577 [AJ227759]
Céal
Céa
Caulobacter segnis NBRC 15250" [AB023427]
Caulobacter crescentus ATCC 152527 [AF125194]
10001 Caulobacter vibrioides DSM 9893 [AJ009957]
Caulobacter henricii ATCC 15253" [AJ227758]
L Caulobacter mirabilis LMG 24261 [AJ227774]
Caulobacter bacteroides ATCC 15254" [AJ227782]
Caulobacter variabilis ATCC 152557 [AJ227783]
Caulobacter subvibrioides NBRC 16000 [AJ227784]
Brevundimonas intermedia ATCC 15262 [AJ227786]
Brevundimonas vesicularis NBRC 12165" [AJ007801]
Brevundimonas diminuta JCM 2788 [AB021415]
Phenylobacterium falsum LMG 22693" [AJ717391]

979

879 Phenylobacterium immobile ATCC 359737 [Y18216]

Ensifer adhaerens NBRC 100388 [AM181733]

Ghi chi: Nhiing s6 & giao diém thé hién tan s6 xuat hién ctia mot nhém

va 97,6%, cung v6i két qua thé hién & cAy pha hé
(Hinh 1) thi chiing dudc dinh danh thudc giéng
Caulobacter, nhung chua xac dinh tén loai. Rat ching t61 tam dinh danh

¢6 thé hai chung nay la loai méi tim dude tai Caulobacter sp. C6al va C6a2.

Caulobacter fusiformis [AJ22775]
nsifer fredii [D12796]

Ensifer fredii [D14516]

957

Ensifer saheli LMG 7837" [X68390]
Ensifer terangae DSM 112827 [X68388]

Ensifer kummerowiae [AF364067]
1000 ' Ensifer melilori [X67222]
Rhizobium giardinii KACC 107207 [U86344]
Rhizobium radiobacter [M11223]
Rhizobium daegjeonense JCM 215057 [AY341343]
C6bl
Shinella zoogloeoides 1AM 126697 [AB238789]
835 Shinella granuli [AY995149]

972 | Rhizobium loessense CIP 1080307 [AF364069]
84 Rhizobium yanglingense CIP 108028 [AF003375]

Rhizobium sullae USDA 4950T [Y10170]

996
Rhizobium pisi DSM30132T [AY509899]

Rhizobium huautlense CIP 1057577 [AF025852]

Ghi chii: Nhiing s6'G giao diém thé hién tdn s6 xuat hién clia mét nhém

Sinorhizobium americanum CIP 108390 [AF506513]

Hinh 1. Cay phat sinh ching loai dua trén trinh tu hau hét chiéu dai
cua genl6S rRNA ctia 5 chung vi khuin, C2al, C2a2, C2a3, C6a va Céal
dudc phan lap tit canh trung nuéi tao Chlorella sp. chung C2 va C6

nghién ctiu nay, vi vay can c6 nhiing nghién ctiu
tiép theo dé chiing minh cho nhan dinh nay,

cho chuang la

Hinh 2. Cay phat sinh ching loai dwa trén trinh ty hau hét chiéu dai ctia gen16S rRNA
ctia ching vi khuin C6bl dugc phan lap tit canh trung nubi tao Chlorella sp. chung C6
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0.01
Ochrobactrum oryzae NBRC 1025887 [AM041247)
Aminobacier aminovorans CCTUG 20817 [AT011759]
Chh
Chg
Aminobacier ciceranei CIP 1086607 [AF034798]
Arinnbacter niigataensis DSM 70507 [AT011761]
923 dminnbarter aganoensis MDES 70517 [AT011760]
Apiinnbarter lissarensis CIP 1086617 [AF107722]
Mesorkizobium chacosnse LIS 19008T [AT273245]
903 Mesarhizobinm ciceri ATCC 515857 [TT07934]
Mesorkizabium loti DSEW 26267 D14514
g0 Mezarhizobium tianshanense CIP 105502T [AF041447]
Mesorbizobium temperatuwm JCW 217817 [AF508208]
4L Mosorhizobium mediterrancum L38825
Masorkizabium plurifariuvm LG 118927 [T14158]
o0q [ Mesarkizobium huakui D127%7
Mesorkizobium saptentrionade HAMEBI 25327 [AF508207]
344 M esorhizobium amorphas CIP 1053107 [AF041442]
Praudaminobacter salicylatoxidans DSM 6586T [AF072542]

Mesorhizobium thiogangeticum LWG 226977 [AT264462]
Phylinbacterium brassicacearon LMG 228367 [AT785319]
1000 FPhyllabacterium myrsinacearim D12789

820

829

Ghi chi: Nhiing 66 giao diém thé hién tin s6 xuat hién ctia mot nhém

Hinh 3. Cay phat sinh ching loai dya trén trinh tu cia hau hét chiéu dai ctia gen16S rRNA
ctia ching vi khuan C6b va Cég phan lap tit canh trung nuéi tio Chlorella sp. chung C6

Chtiing C6bl dudc phan lap tit canh trung
nudi tao Chorella sp. ching C6, c6 khuén lac
tron mau tring cé vién sang huynh quang,
khong uét, phang dén 161, bé mét tron. Loai gan
nhat 1a Shinella zoogloeoides ATCC 19623" (=
NBRC 102405" = JCM 20728%) véi 98,5% gidng
nhau vé trinh tu gen 16S rRNA. Cung véi két
qua thé hién 6 ciy phat sinh chung loai (Hinh
2), chling nay dugc dinh danh dén tén gidng la
Shinella, chua dinh danh d&n loai, rat c6 thé
day 1a loai vi khudn méi, tam dat tén 1a Shinella
sp. C6b1.

Chung vi khudn véi ky hiéu Céb va Cég
dugc phan lap tit canh trung nudi tdo Chlorella
sp. C6, khuén lac mau tit trdng dén vang nhat,
hinh tron, vién khé, dang det dén 16i. Loai gan
nh4t duge xac dinh 124 Aminobacter aminovorans
ATCC 23314" (= JCM 78527 véi 99,9% trinh tu
gen 16S rRNA giéng nhau (Hinh 3). Cung véi

két qua thé hién trén cAy phat sinh ching loai
thi hai chung phan lap dudc c6 tén A.
aminovorans.

Céac chung vi khuadn C6d, C6dl va C6b2
phan lap dude ti canh trung nudi tdo Chlorella
sp. C6, c6 khuén lac mau tring duc, hinh tron,
uét, 16i, khuén lac dang S. Ching giéng véi loai
vi khudn Variovorax boronicumulans NBRC
103145 1a 96,9%; 97,5%; 96,9%; giéng véi
Variovorax soli 14 96,7%, 97,3%, 97,1% va gidng
v61 Variovorax paradoxus la 96,6%, 97%, 96,9%,
vé trinh tu gen 16S rRNA. Két qua trén ciy pha
hé (Hinh 4) va giai trinh tu gen cho thiy chiing
C6d, C6d1 va C6b2 dugdc dinh tén dén cap phan
loai giéng la Variovorax, ma chua thé phan loai
dén loai, chiing dudc nghi ngo 14 loai méi va tam
dat tén 1a Variovoraxl sp. C6d; C6d1 va C6b2.
Ching t6i sé& thuc hién nhiing nghién ciu tiép
theo dé chting minh ching 1a loai méi.
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Phan lap, dinh danh vi khun séng trong canh tring nuéi tdo Chlorella khéng thuan khiét

0.01
Acidovorax delafieldii ATCC 17505  [AF078764]
Curvibacter delicatus ATCC 14667 [AF078756]
928
Curvibacter gracilis IAM 15033 [AB109889]
1000 |:Curvibacter lanceolatus IAM 14947" [AB021390]
—— Variovorax boronicumulans KCTC 22010" [AB300597]
885 999
963 L Variovorax paradoxus ATCC 17713" [AJ420329]
Variovorax dokdonensis CIP 108838" [DQ178978]
L | 8% Variovorax soli DSM 18216" [DQ432053]
C6dl
C6b2
1000
857 —C6d
1000 [ Hydrogenophaga defluvii CIP 108119" [AJ585993]
Hydrogenophaga atypica CIP 1081187 [AJ585992]
1000 ____ Hydrogenophaga palleronii CIP 103304 [AF078769)]

Hydrogenophaga taeniospiralis CIP 106727 " [AF078768]

Ghi chi: Nhiing s6 & giao diém thé hién tan s6 xuat hién clia mot nhém

Hinh 4. Cay phat sinh ching loai dua trén trinh tu hau hét chiéu dai
cuia gen16S rRNA cuia chung vi khuin C6d, C6d1 va C6b2 phan lap
tif canh trung nuédi tao Chlorella sp. chung C6

Hai ching C2d va C2f phan lap dugc tu
canh tring tdo Chlorella sp. C2 c¢6 khuén lac
mau tring duc, hinh tron, c6 vién, khuén lac
khéng nhay cting khong khé. Trinh tu gen 16S
rRNA cta ching giéng véi loai Polaromonas
aquatica lan lugt 1a 97,8%; 97,9%, va loai
Polaromonas vacuolata 1a 97,8%; 97,9% va loai
Polaromonas jejuensis la 97,6%; 97,7%, va du6i
97% so v6i cac loai khac clia giong vi khuén nay.
Cung v6i két qua phan tich cAy pha hé (Hinh 5),
hai ching vi khudn C2d va C2f phan lap dudc
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thudc vé giéng vi khudn Polaromonas, tam dit
tén 14 Polaromonas sp. C2d va C2f.

Chung vi khudn C2el dudc phan lap ti
canh trung nudi tdo Chlorella sp. C2 c6 dic
diém khuén lac mau tréng trong, hinh tron,
tron, lang, bong, dang S. V61 98,5% trinh tu gen
16S rRNA giong véi vi khuén Brevundimonas
aveniformis DSM 17033" (loai gAn nh&t véi
chtng phan 1ap dudc) ciing nhu két qua thé hién
trén cay pha hé thi ching C2el phan lap dugc
¢6 tén la Brevundimonas aveniformis (Hinh 6).



1000

1000

771

1000

1000 | coq
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0.01
—

Acidovorax valerianellae CFBP 4730 [AJ431731]
Acidovorax defluvii DSM 12644" [Y18616]
970 Acidovorax delafieldii ATCC 17505" [AF078764 ]
Acidovorax facilis DSM 649" [AF078765]
Rhodoferax ferrireducens [AF435948]
1000 [ Rhodoferax fermentans JCM 7819" [D16211]
792 Rhodoferax antarcticus ATCC 700587" [AF084947]
Polaromonas jejuensis DSM 19351" [EU030285]
Polaromonas aquatica CIP 108776 [AM039830]
rPolaromonas naphthalenivoransDSM15660" [AY166684]
Polaromonas hydrogenivorans DSM 17735" [DQ094183]

Polaromonas vacuolata ATCC 519847 [U14585]

Ghi chi: Nhitng s6 ¢ giao diém thé hién tan so xuat hién cia mot nhém

Hinh 5. Cay phat sinh ching loai duwa trén trinh tu ctia hau hét chiéu dai ctia gen 16S rRNA
ctia chung vi khuin C2d va C2f phan lap tit canh trung nuéi tdo Chlorella sp. chiing C2

Hai ching C2b va C2bl dudc phan lap tw
canh trung nudi tdo Chlorella sp. C2 c6 dic
diém khu&n lac mAu hong nhat, hinh tron, tron
lang dang S. Loai gdn nhat dugc xac dinh la
Emticicia ginsengisoli LMG 233967 véi két qua
gidng nhau vé trinh tu gen 16S rRNA 1an ludgt 1a
99,4% va 99,5%. Cung véi két qua phan tich cay
pha hé (Hinh 7), hai loai vi khuén phéan lap
dudc c6 tén Emticicia ginsengisoli.

3.3. Thao luan

T hai canh trung nudéi tdo Chlorella sp.
khéng thuan khiét, 16 loai vi khudn da dugc
phan lap va xac dinh tén thudc vé 7 giong vi
khuan khac nhau. Trong d6 giohg Caulobacter
dugc phan lap & ca hai canh trung tao Chlorella
sp. ching C2 va C6, nhung ching lai nim trén
hai nhanh khac nhau trén cdy pha heé, diéu do6

cho thay chiing khong cting mot loai cho du ban
d4u ching hinh thanh trén cing moét méi trusng
nudi cdy véi nhiing dic diém khuédn lac giong
nhau. Cac chiing vi khuén con lai chi duge phan
lap tif moét canh trung nudi tao Chlorella sp. C2
hodc C6. Diéu dé cho thay trong méi trudng nay
khéng chi ¢6 tao lua chon loai vi khudn chung
séng cung ma rit c6 thé chinh vi khuén ciing
chon loai tdo ma chiing muén “hgp tac”.

So sanh véi thanh phan cac loai vi khuén &
canh trung tdo Chlorella sp. C6 da dugc phan
tich bing phuong phap khéng phan lap
(denaturing gradient gel electrophoresis-DGGE)
ctia Otsuka et al. (2008), két qua phan lap vi
khudn tit canh tring nudi tdo chung C6 &
nghién ctiu nay chi chi€ém mot phan nhé. Diéu
d6 c6 thé do c6 nhidu loai vi khuén khéong thé
sinh trudng phéat trién trong diéu kién nudi ciy
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Phan lap, dinh danh vi khun séng trong canh tring nuéi tdo Chlorella khéng thuan khiét

0.01
Rhizobium pisi DSM 301327 [AY500899]

Brevundimonas lenta JCM 14602T[EF363713]

Brevundimonas subvibrioides ATCC 152647 [AJ22784]
Brevundimonas alba ATCC 152657[AJ227785]

Brevundimonas variabilis ATCC 152557 [AJ227783]
Brevundimonas bacteroides ATCC 152547 [AJ227782]
Brevundimonas kwangchunensis DSM 170337 [AY971368]
780 Brevundimonas aveniformis DSM 179777 [DQ372984]
C2el

Brevundimonas aurantiaca ATCC 15266 [AJ227787]
Brevundimonas intermedia ATCC 152627 [AJ227786]

Brevundimonas vesicularis CCUG 20327 [AJ227780]

966
946

996
Brevundimonas terrae JICM 134767 [DQ335215]
WE Brevundimonas diminuta CCEB 5137 [AB021415]
Caulobacter fusiformis ATCC 152577 [AJ227759]
Caulobacter sp CCUG 550737 [AJ227774]

Caulobacter segnis DSM 71317 [AB023427]
Caulobacter-henricii-LMG 183927 T AJ2277581

Brevundimonas nasdae GTC 1043T [AB071954]
Ghi chii: Nhiing s6 6 giao diém thé hién tan s6 xuat hién ciia mot nhém

Hinh 6. Cay phat sinh ching loai dua trén trinh tu cia hau hét chiéu dai cia gen16S rRNA
cua ching vi khuin C2el phan lap tit canh trang nubi tdo Chlorella sp. chiing C2

0.02

Runella zeae LMG 214387 [4F137381)
4|:‘?unei‘!a limosa DEM 179737 [DQ372985]
at Funella deflwii DEM 17076F [DO372950]

C2b

1000

— 953
C2bl

1000 Ewticicia ginsengisoli KCTC 125887 4AB245370]

094

T Ewticicia oligotrophica DEW 17448T AT¥004357]

Leadbetterella byssophila DEW 171327 [AY354022]

Arcicella rosea CCW 75237 [AMB45969
r

1000 LArciceHa aguatica CIP 1073907 [AT535729]

Mearimascillum pacifioum JCW 140647 [DOAG03EE]

1000

Mearinoscillum  furvescens LG 130237 [ABOTE079]

OUT_Algoriphagus mamnitolivora DEN 153017 [AY264833]
Ghi chi: Nhiing s6 6 giao diém thé hién tan so xuat hién cta mot nhém

Hinh 7. Cay phat sinh ching loai dua trén trinh tu cia hau hét chiéu dai ctia gen16S rRNA
ctia chtng vi khuan C2b va C2bl phan lap tit canh trung nudi tdo Chlorella sp. chiing C2
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ma nghién ctiu nay st dung. Trong nghién ctiu
cua Otsuka et al. (2008) c¢6 hai loai vi khuén
Caulobacter va Brevundimonas la trung véi
nghién cu nay. Mét s6 loai vi khuén
Caulobacter cho thay c6 kha niang phan giai té
bao tdo Chlorella (Kawano et al., 1997). Nghién
ctiu ctia Park et al. (2008) con cho thay mot s6
chung vi khuén Brevundimonas sp. c¢6 kha niang
kich thich sy sinh 6 cta tao Chlorella
ellipsoidea. Do &6, ching ta cian c6 nhiing
nghién ctu tiép theo xem hai loai vi khuén
Caulobacter va Brevundimonas phan 1ap dudc &
nghién cttu nay cé6 anh hudéng nhu thé nio dén
cac loai tdo luc, dic biét 1a Chlorella.

Vé6i viéc phan lap dude cac chung vi khudn
thuan khiét nhu trén da md ra thém nhiing
huéng nghién ctu thd vi tiép theo nhu nghién
ctiu chiing minh loai vi khuén méi, nghién ctu
vé su anh hudng hay tac dong cua tiung loai vi
khudn dén sinh trudng va phat trién cta tdo, tit
d6 tim ra dugc chia khéa md ra su hiéu biét vé
mo1 quan hé gifia cac loai vi sinh vat v6i nhau.

4. KET LUAN

Mudi sdu chung vi khuén da duge phan lap
ti hai canh trang nuéi tdo luc Chlorella sp. C2
va C6 , da dudc xac dinh dudc dén tén gidng.
Chiing thudc vé 7 gidong la: Caulobacter,
Shinella, Aminobacter, Variovorax, Polaromonas,
Brevundimonas, Emticicia. Mt s6 chung vi
khuéan nhu Cé6al, C6a2; C6bl; Cé6d, C6d1, C6b2
c6 thé 1a loai méi, vi vay cAn c6 nhiing nghién
ctiu tiép theo sau nghién ciiu nay.

LOI CAM ON

Ching t6i xin chan thanh cam on gido su
Keishi Senoo, pho gido su Shigeto Otsuka, Trucng
dai hoc Tokyo da cung cdp 2 canh trung tao luc
Chlorella sp. C2 va C6 ciing nhu cac phuong tién
va hd trg tai chinh cho nghién ctiu nay.
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