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ABSTRACT

Genetic diversity analysis of polyphosphate accumulating bacterial
community isolated from water of catfish pond and piggery wastewater in
the Mekong Delta, Vietnam was studied from August 2012 to April 2013.
The results of Shannon-Weiner species diversity index (H) and Shannon
Evenness index (J) shown that the H indices among different classes
highly varied from 0,301 to 0,797. This difference was mainly changed
because of the total number of species and the species evenness for each
class. The H indices of polyphosphate accumulating bacterial community
isolated from water of catfish pond and piggery wastewater were relatively
high and similar (H=1,07) although there was a difference in the total
number of isolates. These results revealed that the H indices of
polyphosphate accumulating bacterial community from different niches
were less dependent on the total number of isolates but more dependent on
the composition of species, the total number of species and relative
frequency of isolates in each species.

TOM TAT

Phdn tich danh gid tinh da dang di truyén cia quan thé vi khudn tich liy
polyphosphat phan ldp tir nwéc ao nudi ca tra va chdt thdi trai chan nudi
heo & dong bang song Cuu Long dwoc thuc hién tir thang 8/2012 dén
thang 4/2013. Két qua phan tich chi s6 da dang loai Shannon (H) va chi
s6 dong déu Shannon (J) cho thdy gitta cdc 16p khdc nhau thi chi sé da
dang loai H c6 su bién dong lon, dao dong tir 0,301 dén 0,797. Su khéc
biét vé chi s6 da dang lodi trong cdc I6p chii yéu la do s bién dong vé tong
56 lodi xudt hién trong moi l6p va d dong déu ciia ching. Chi s6 da dang
loai H giita hai qudan thé vi khudn tich Iy polyphosphat trong nuoc ao
nudi cd tra va chat thai trai chan nudi heo tuwong doi cao va glong nhau
(H 1,07), mac du t6ng s6 dong diegc phan ldp la khdc nhau. Piéu ndy cho
thdy rang, trong cdc hé sinh thdi khdc nhau sy da dang lodi cua vi khudan
tich iy polyphosphat it phy thugc vao téng s6 cdc dong vi khuan duwoc
phan ldp ma chu yéu phu thugc nhiéu vao thanh phan loai, tong 56 lodi va
tan s6 xudt hién ciia tirng dong vi khudn trong moi lodi.

1 PAT VAN BE

Vi khuan tich lity polyphosphat (polyphosphate
accumulating bacteria - PAB) 1a nhom vi khuan cé

vai tro quan trong trong xur ly nudc thai bang con
duong sinh hoc. Chung tich lly luong lén
polyphosphat (poly-P) ndi bao, géop phan vao qua
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trinh loai bo phospho hoa tan trong nudc (Mino et
al., 1998). Hién nay, viéc ap dung phuong phap
phén lap truyén théng va ky thuat sinh hoc phan tir
cho thiy quan thé PAB c6 su da dang vé thanh phan
loai, ké ca trong cac hé thdng xtr Iy nude thai va
trong céac ao - hd tu nhién. Sy hién dién cua cac
gidng loai va thanh phan phan trim cac gidng ciing
c6 su khac nhau giita 2 hé sinh thai: nhan tao
(hé théng xtr Iy nudc thai) va ty nhién (ao - hd).
Tuy nhién, ching chu yéu thudc cac 16p Bacilli,
Actinobacteria, Alpha-proteobacteria, Beta-
proteobacteria, Gamma-proteobacteria (Crocetti et
al., 2000; Ahn et al., 2007). Tuy vao hé sinh thai
ma thanh phan nao chiém wu thé, thuong trong hé
thong xir 1y nude thai ¢ thanh phan dinh dudng
cao thi 16p Alpha-proteobacteria, Gamma-
proteobacteria va Actinobacteria dugc cho la cac
16p c6 nhidu wu thé ndi tréi vé thanh phan va sé
luong (Bond ef al., 1995, Beer et al., 2006). Trong
khi & cac ao hd ¢6 thanh phan dinh dudng it hon
dac bi¢t la nito va phospho, thi 16p Bacilli,
Actinobacteria dugc nhan théy 1a PAB chiém uu
thé (Szabé et al., 2011).

banh gia da dang sinh hoc cua PAB la mot
nghién ctru can thiét nhém tao nén co s dir lieu
cho cac giai phap bao ton, sir dung bén viing ngudn
vi khudn tich liiy polyphosphat ban dia c6 loi trong
tu nhién. Panh gia d¢ da dang sinh hoc cua vi
khuén tich Iy polyphosphat c6 thé dién ra ¢ hai
muec: loai va h¢ sinh thai. Pa dang loai dugc xem 1a
su da dang phong phii vé loai trong mot quan thé
hay trong mot tap hop cac ca thé. Da dang hé sinh
thai hay quén thé 1a da dang sinh hoc bao gom
nhitng bién d6i trong cac quan thé ¢ quy md 1én
hon ma trong d6 cac loai trong cac quan thé c6 thé
ton tai va tuong tac qua lai véi nhau va voi moi
treong. Khai niém danh gia da dang sinh hoc la
phén tich dinh lugng cac chi s6 da dang sinh hoc
(biodiversity measurement: chi s6 da dang loai H' -
Shannon - Weiner’s index; chi s6 dong déu J -
Shannon Evenness index).

Muc dich cua nghién ctru nay dua trén cac dong
vi khuén tich lily polyphosphat duoc phan lap tir
nudc ao nudi ca tra va chét thai trai chan nudi heo
dé phan tich tinh da dang di truyén ctia ching lam
co s& cho viéc danh gia sw phan bd va tinh di
truyén quan thé ctia nhém vi khuan quan trong nay.

2 PHUONG PHAP NGHIEN CUU

2.1 Vikhuén

Céc dong vi khuan tich liy polyphosphat sit

dung dé danh gia sy da dang di truyén thu tir
dong vi khuan phan lap tr nudc ao nudi ca

(Khoi va Diep, 2013) va 26 dong vi khuan phan

lap tir cht thai trai chan nudi heo di qua xur

bang biogaz (Lé Quang Khoi va Cao Ngoc Diép,
2013) & cac tinh dong bang séng Ciu Long. Trong
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22
tra

ly

48 loai phan lap, 22 dong phan lap tr nudc ao nuoi

ca tra nam trong 4 16p Bacilli, Actinobacteria,

Gamma-proteobacteria va Beta-proteobacteria

26 dong phan lap trong chit thai trai chan nuéi

va

heo thudc 4 l6p Bacilli, Actinobacteria, Gamma-
proteobacteria va Alpha-proteobacteria dugc trinh

bay trong Bang 1.

Bang 1: Thanh phén va sé lwong loai vi khuén
tich liy poly-P cao phan lip dugc trong

nwéc ao nubdi ca tra va chat thai trai

chin nudi heo

S6 lwgng loai

Nuwée Chat thai
20 nuoi chian nuoi
heo

Lép/loai

catra

Gamma-proteobacteria 3

1

Acinetobacter radioresistens
Acinetobacter sp.
Stenotrophomonas maltophilia

1

S|l—= = =

Alpha-proteobacteria

Agrobacterium tumefaciens -
Ochrobactrum tritici
Xanthobacter flavus -
Xanthobacter sp.

Actinobacteria

D= = DN = U

Arthrobacter protophormiae
Arthrobacter sp.

Gordonia polyisoprenivorans
Mycobacterium phocaicum
Corynebacterium sp.
Rhodococcus pyridinivorans
Rhodococcus sp.

—— N =[]

Bacilli

Bacillus aryabhattai
Bacillus barbaricus
Bacillus cereus
Bacillus ginsengihumi
Bacillus megaterium
Bacillus sp.

Bacillus subtilis
Kurthia sp.

N D o—

N — || — —

—_ W W

Beta-proteobacteria

<

Burkholderia vietnamiensis
Cupriavidus sp.

—_ = (N =

Téng 22

26
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2.2 Phwong phap danh gia tinh da dang
di truyén

Chi s da dang sinh hoc loai H' (species
diversity Shannon and Weiner’s index, 1963):
Dinh luong chi s6 da dang sinh hoc la phép thong
ké co sy t6 hop cua hai yeu t6 1a thanh phan so
lwong loai va kha nang xuit hién ciia cac ca thé
trong moi loai. Chi s6 da dang H khéng chi phu
thudc vao thanh phan loai, s loai ma ca s6 luong
ca thé va xac sudt xuat hién cua céc ca thé trong
mdi loai. Chi sé6 H dugc tinh theo cong thirc
(Richard, 2005)

S
H =- > Pi/In(P;)
i=1
Hoac,
H =-[P In(Py)+ P, In(P2)+ P3 In(P3)+...+ P
In(Py)]

H': chi s da dang loai Shannon-Weiner
P;: thn s6 xuét hién cta loai thir i
S: tong s6 loai

Chi s6 dong déu Shannon (Shannon Evenness -
J): khao sat tinh phan bo dong déu cua cac dong vi
khuén trong cac loai. Chi s6 J duogc tinh dya trén
chi s0 da dang loai Shannon H' va H ' (Richard,
2005).

J'=H'/H yax (J c6 gid tri tir 0 dén 1)

H ' max = In(S). H'ax 12 chi s da dang loai cuc
dai dat dugc khi cac dong vi khuan c6 sy phan b6
dong déu gitra cac loai voi nhau. Noi cach khac,
khi tan s6 xuat hién cua moi loai trong quén thé
bang nhau thi chi s0 da dang dat gid tri cuc dai.

S (Species Richness): 1a sb loai vi khuan

Phéan tich dinh luc_mg‘ cac qhi s6 da dang sjnh
hoc Shannon H' va do dong déu Shannon J' bang

phan mém Biodiversity Pro (Neil McAleece ef al.,
1997).

3 KET QUA VA THAO LUAN

3.1 Su da dang loai giira cac 16p vi khuin
tich lily poly-P

Tinh da dang loai giita cac 16p trong quan thé vi
khuén tich lity poly-P dugc phan lap trong nudc ao
nuoi ca tra va trai chan nudi heo dugc danh gia qua
cac chi sb da dang loai Shannon (H') va do dong
déu Shannon (J) (Bang 2). Chi s6 da dang loai
giita cac 16p khac nhau dao dong tir 0,301 dén
0,797. Tinh da dang cao nhit thudc vé 16p
Actinobacteria (10 dong, chi s6 H- =0,797), ké dén
1a 16p Bacilli (27 dong, chi s6 H=0,744). Hai 16p
¢6 chi s6 H trong khoang trung binh 1a Alpha-
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proteobacteria (5 dong, chi s H=0,579) va

Gamma-proteobacteria (4 dong, chi s6 H'=0,452).

L6p 6 su da dang thap nhat (Beta-proteobacteria)

1a 16p c6 sb loai thap nhat (2 dong, chi sb

H=0,301).

Bing 2: Chi sé da dang loai giira cic 16p trong
quin thé vi khuin tich liy poly-P

phan 13p

. Téng , ,
Lop s0 dong H J
Bacilli 27 0,744 0,824
Actinobacteria 10 0,797 0,943
Alpha-proteobacteria 5 0,579 0,961
Beta-proteobacteria 2 0,301 1
Gamma-proteobacteria 4 0,452 0,946

Két qua trén cho thdy, tinh da dang loai gitra
cac 16p khong chi phu thuge vao tong s6 dong vi
khuan phan lap trong mdi 16p ma con phy thuge
nhiéu Vao tan s6 xudt hién cua moi loai trong 16p.
Téan s6 xuét hién ctia mdi loai duoc thé hién qua
chi s6 ddng déu Shannon (J). Chi sb J ¢6 gia tri tir
0 dén 1. Trong mot 16p néu tat ca cac loai dai dién
xudt hién véi tan s6 nhu nhau thi chi s6 J tién vé 1
(J=1) cho thdy H' s& bang H ya. Ket qua phan tich
cho thdy, mic du 16p Bacilli co tong so dong cao
nhit (27 dong) nhung chi s6 da dang loai
(H=0,744) thip hon véi 16p Actinobacteria (10
dong, H=0,797). Diéu nay chimg t6 rang tin sd
xuét hién cac loai dai dién cho 16p Actinobacteria
(J=0,943) ddng déu hon trong 16p Bacilli
(J=0,824). Két qua ciing cho thay tan sé xuét hién
cac loai thudc 16p Bacilli c6 sy chénh 1éch cao
(Bacillus aryabhattai, 8 lan xuit hién; Bacillus
megaterium, 8 lan xuét hién; Bacillus sp., 5 lan
xuat hién) hon trong 16p Actinobacteria (chi co
dong Rhodococcus sp. 3 lan xuét hién) (Bang 1).
Sé .dong trong cung loai co su ldp lai cao va tan 0
xuét hién cua céc loai khac biét din dén chi sb J
thip va diéu nay lam giam di tinh da dang loai
trong 16p Bacilli.

So séanh tinh da dang loai gitta cac 16p & hai
vung sinh thai 1a ao nudi ca tra va trai chan nudi
heo. Bang 3 cho thiy c6 su khac biét vé thanh
phén loai giira cic 16p trong hai quan thé vi khuan.
Quén thé vi khuén trong nudc ao nudi cé tra thi
khong tim thdy c6 su hién dién trong 16p Alpha-
proteobacteria, nhung & quin thé vi khuan dugc
phan 1ap trong chét thai trai chan nudi heo thi co
va chung chiém ti 1¢ twong ddi cao (5/26 dong,
chiém 19,2%). Nguoc lai, trong chét thai trai chin
nudi heo thi khong tim thay dugc cac vi khuan
trong 16p Beta-proteobacteria cd kha néang tich liy
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polyphosphat cao, nhung & nudc ao ca tra thi co su proteobacteia phu thudc nhiéu vao dic tinh cua
hién dién cua ching. Di€u nay cho thay su xuat tung chat thai va diéu nay dugc chimg minh boi
hién cac giong loai vi khuan cé kha nang tich 1y nghién ctru cua Szabd et al. (2011) va Bond et al.

poly-P cao niam trong hai 16p Alpha- va Beta- (1995).
Bing 3: Bién dong chi s6 H va J giira cac 16p vi khuin trong nuéc ao nudi ca tra va chit thai trai chin

nuéi heo
Lép __ Nudc a0 nudi ca tra 7Ch§§ thai chian nuéi heo
Tong so dong H J  Tong so dong H J

Bacilli 12 0,618 0,885 15 0,727 0,934
Actinobacteria 5 0,579 0,961 5 0,413 0,865
Beta-proteobacteria 2 0,301 1 - - -
Gamma-proteobacteria 3 0,477 1 1 0,301 1
Alpha-proteobacteria - - - 5 0,579 0,961

O céc 16p con lai, chi s6 da dang loai giita hai nudc ao nudi ca tra, nhung s6 dong vi khuén trong
quan thé vi khuidn niam trong cac 16p Bacilli, cung loai ¢6 sy 1ap lai cao va dleu ndy khong lam
Actinobacteria va Gamma-proteobacteria cling c6 tang tinh da dang loai trong quan thé. Ké qua
su bién dong (Bang 3). Su khéc nhau gifta chi sé H nghién ctru nay chp thdy rang trong céc hé sinh thai
trong cing mot 16p & hai ddi twong nghién ctru 1a khac nhau, chi s6 da dang loai it phu thugc vao
do sy khac nhau vé téng s6 dong phan 1ap dugc va tong s6 lugng vi khuan hién hiru ma chu yeu phu
d6 déng déu (J) nhu trong 16p Bacilli va Gamma- thudc nhiéu vao thanh phan loai, s6 loai va tan sd
proteobacteria. O 16p Actinobacteria, mic du sd xu:a.t h1<:3n clia timg dong vi khuan riéng ré trong
dong vi khudn phan lap tir nudc ao nudi ca tra va moi loai.
chat thai trai chan nu6i heo 1a giong nhau (5 dong) Bang 4: Chi s6 H va J ciia 2 quin thé vi khuin
nhung chi s6 dong déu (/) 1a khac nhau dan den do tich lity poly-P trong nuéc ao nudi ci
da dang loai khac nhau. Két qua phén tich nay cho tra va chit thai trai chiin nuéi heo
thay rang thanh phan va tinh chat cia tung loai — = —
chat thai (nudc ao nudi c tra va chat thai trai chan Dlj‘ diém thu Tong so dm;g H J
nudi heo) quyét dinh vé thanh phin loai va tinh da ~ Mau vi khuin
dang loai trong mdi 16p vi khuan phan lap. AOA,HU(A)% _Cé tra 22 1,07 0933

3.2 Swda dang lodi giita hai quin thé vi Chat thai trai 26 1,07 0928
khuén tich lity poly-P phan lap tir nwéc ao nudi nudi heo
cd tra va chat thai trai chin nudi heo Nhin chung chi s6 da dang loai (H) giita hai

quan thé vi khuén tich Iy poly-P trong nudc ao
nudi ca tra va chat thai trai chan nuéi heo tuong ddi
cao [H=1,07; (Bang 4)]. Két qua nay co su twong
dong v6i nghién ctru cia He er al. (2007) khi
nghién ctru sy da dang vi khudn tich liy poly-P
trong cac hé thong xur 1y nuéc thai & Hoa Ky, co
chi s6 da dang loai Shannon H' dao dong tir 0,2 dén
1,45 va chi s6 d6 dong déu J bién thién tir 0,25 dén
0,95 (Hinh 1).

So sanh tinh da dang loai giita hai quan thé vi
khuan tich lity poly-P dugc phan lap tir hai ving
sinh thai khac nhau 12 nuéc ao nudi ca tra va chét
thai trai chian nudi heo. Bang 4 cho thdy, tong sb
dong vi khuan phan lép c6 kha nang tich lily poly-P
cao thi khac nhau glua hai ving sinh thai nhung
chi s6 da dang (H) giong nhau. Diéu nay cho thy
rang, mic du s6 lwong quan thé vi khuan phan lap
trong chét thai trai chan nudi heo cao hon trong

1.80
') [ Chisédadang [ ]|Chisé dong déu
1.20
1.00
D80+
0.60
.40
0.20 -
0.00

CC OL S) Nan Vir Dur LVI LVZ NS

Hinh 1: Chi s6 da dang Shanon (H') va chi ) df‘)ng déu (J") caa qua‘?\n thé vi khuén tich liy
polyphosphat trong cac hé thong xir Iy nwéc thai (He et al., 2007)
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4 KET LUAN

Céc dong vi khuan tich Iiy poly-P phan lap
duoc thé hién su phong phu va sy da dang tuong
dbi cao. Bacilli 1a 16p c¢6 thanh phan vi khuén
chiém uu thé cho ca hai quan thé vi khuédn tich
luy poly P phén 1ap dugc trong nudc ao nudi ca tra
va chat thai trai chin nudi heo. Két qua phan tich
chi s6 da dang Shannon (H') va chi s6 dong déu
Shannon (J) cho thiy tinh da dang loai cua vi
khuén tich Ity poly-P chu yeu phu thudc vao thanh
phan loai, tong s6 loai va tin sd xuat hién cua loai
trong quan thé. Bén canh do, tinh da dang loai cua
vi khuén tich ity poly- P gilta cac 16p vi khuan thi
khac nhau, nhung lai giéng nhau giita hai quéan thé
vi khuan dugc phan 1ap trong hai ving sinh thai
khéc nhau 1a nudc ao nudi ca tra va chét thai trai
chén nudi heo.
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