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San xuét polymer sinh hoc dang 1a chi dé néi bat trong linh vire cong nghé sinh hoc nho kha ning éng
dung cao ciia chiing trong doi song. Nhidu vi sinh vat hoang dai va tai to hop da dwgc chon lya do kha
ning san xuit polyhydroxybutyrate (PHB) trong tw nhién. Trong nghién ciru nay, cac tic gia tién hanh
phan l4p va sang loc mdt s6 chiing vi khuan c6 kha ning sinh tong hop PHB bing thuéc nhugm Sudan
black B va dinh danh c4c chiing tiém ning bang trinh ty ving 16S rARN. Két qua da phan lap dwoc 6
chiing, phan lam 2 nhém la Enterobacter (Pseudomonas stutzeri strain H6, Enterobacter sp. H12, Klebsiella
sp H14, Enterobacter sp. H56, Enterobacter cloacae strain H62) va Bacillus (Bacillus sp. H37). Trong dé c6

2 dong c6 thé dinh danh dén loai, s6 con lai chi nhéin dién dén chi.

T khoa: Bacillus, Enterobacter, Klebsiella, polyhydroxybutyrate, 168 rARN.

Chi s6 phén logi 2.8

Isolation and molecular identification of
polyhydroxybutyrate-producing bacterial strain
in Ho Chi Minh city

Summary

Production of biopolymer is one of the topics attracting
a great deal of interest in the field of biotechnologys; it is
considered having significant applications in our daily
life. Various microorganisms, including wild types and
recombinants have been selected due to their capability
to produce Polyhydroxybutyrate (PHB). In this study, the
authors attempted to isolate and select several bacterial
strains which can biosynthesize PHB by Sudan Black B
stain and identified the potential ones by 16S rRNA. Six
bacterial strains were identified and classified into two
groups: Enterobacter (Pseudomonas stutzeri strain H6,
Enterobacter sp. H12, Klebsiella sp H14, Enterobacter sp.
H56, Enterobacter cloacae strain H62) and Bacillus (Bacillus
sp. H37). Two of them can be identified to the species, while
the remaining ones can only be identified to the genera.

Keywords: Bacillus, Enterobacter, Klebsiella,

Polyhydroxybutyrate, 16S rRNA.
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pat van de

PHB 1a tén goi cua polymer thudgc ho
polyhydroxyalkanoate (PHA), chiing la cac
polymer thudc 16p polyester véi cac don
phan 13 nhiéu loai (R)-hydroxyalkanoate.
Chung duoc téng hop trong tu nhién boi
qué trinh 1én men cac dudng hay chat béo.
PHA 1a mét ho polymer 16n, bao ham hon
150 don phan khac nhau va hon 100 cau
trac polymer da dugc mo ta, trong d6 PHB
chinh 1a thanh vién dau tién cua ho PHA
dugc kham pha va 1a loai polyester phd
bién nhét, dugc biét dén nhiéu nhét va dong
vai tro ndi bat trong san xuat va tng dung
[1].

Huéng nghién ctru san xuét polymer
phan hiy sinh hoc tir cac vat liéu c6 ngudn
gbc thién nhién da bat dau tir hon 30 nim
nay. Dang chii ¥ 1a viéc san xuat PHB tir
cac vi sinh vat. Chung duoc téng hop tu
nhién trong té bao chat cia mot sb loai vi
khuan. Pay 1a cac polyester c6 tinh chat
tuong tu nhya téng hop. Nho dac tinh déo,
dan hoi, chiu nhiét cao, d& bi phan huy
hoan toan bdi cac vi sinh vat ma khéng san
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sinh doc t6, PHB dang dugc xem nhu mot ngudn thay
thé 1y tuong cho nhua tong hop. PHB da duoc tng
dung trong nhiéu linh vyc tir y hoc, néng nghiép cho
dén cong nghiép. Tuy nhién cho dén nay, cac san pham
tir PHB van chua duge san xut va sit dung rong rai do
viéc san xuat PHB doi hoi dau tu cao [1].

Hién nay, c6 hon 300 loai vi sinh vat duoc biét 1a
c¢6 kha nang sinh tong hop PHA (PHB néi rieng) vi
khuan di dudng, tw dudng, hda dudng, vi khuéan quang
hop, vi khuan hiéu khi, ky khi va ca vi khuan c6. Tuy
nhién, khong phai tit ca déu dwoc con nguoi nghién
ctru ng dung trong viéc san xuat PHA theo quy mé
cong nghiép phuc vu nhu cau thi truong. Cac ching
sinh vat thich hgp can thoa méan diéu kién ting truong
nhanh, nang sudt va mat do tich trir san phém cao, ty
1€ san phém trén sinh khdi cao, sir dung hiéu qua cac
nguyén liéu ré tién dé kiém, viéc tach chiét san pham
tir sinh khoi khéng qua kho khan, va san pham tao
thanh c6 cac tinh chat 1y hoa dat yéu cau ciia nha san
xudt [1-3].

Mot s6 loai dang dwoc gidi khoa hoc nghién ciu
nhu cac vi khuan Pseudomonas (P. aeruginosa, P
putida, P. oleovorans...), Azotobacter vinelandii, mot
s6 vi khuan quang hop nhu: Spirulina platensis, Nostoc
muscorum, Synechocystis sp., dic biét 13 vi khuan
Alcaligenes eutrophus (con goi la Ralstonia eutropha
hay Cuprzavzdus necator) Va Alcallgenes latus 1a 2
chung vi khuén ¢ ning suat sinh tong hop PHB cao
va dugc gidi nghién ctru danh nhiéu sy cha y [4].

Trong nghién ctru ndy, chiing t6i tién hanh phan lap
va sang loc cac chung vi sinh vét c6 kha ning sinh tong
hop PHB tai khu vuc TP H6 Chi Minh. Mau dugc thu
thap, sang loc bang nhuém mau Sudan black B, phan
tich ving 16S rARN dé so sanh danh gia tim kiém cac
chung vi sinh vét tuong can.

Vat liéu va phuong phap nghién ciu
Dia diém va méi trwong phan lp, ting sinh
Mau dit, nude, bun céng ranh ¢6 nhiéu vi sinh vat

sinh tong hop PHB duogc liy & khu vuc TP HO Chi
Minh theo phuong phap thuong quy.

Moi truong phdn ldp: glucose 10 g/I, MgSO,.7H,0
0,4 g/l, FeSO,.7H,0 0,012 g/l, Na,M0O,.12H,0 0,01
g/1, KH,PO, 2 g/1, (NH,),SO, 0,1 g/l, CaCO, 0,25 g/l,
pH 6.8.

Méi  truong dinh  dwéng nhdn  sinh  khoi:
Na HPO,.12H,0 4,8 g/I, KH,PO, 2,65 g/I, (NH,),SO,
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4 g/l, MgSO,.7TH,0 0,3 g/l, FeSO,7H,0 0,01 g/l,
CaCl,.2H,0 0,01 g/, khoang vi lwong™® 1 /1, pH = 6,8.

Moi truong lén men: glucose 20 g/l, (NH,),SO, 4 g/l
KH,PO, 13,3 g/l, MgSO,.7H,0 1,2 g/l citric acid 1,7 g/l,
khoang vi lugng™ 10 ml, pH = 6,8.

Dung dich khodng vi luong™: FeSO4.7H,0 10 g/,
ZnSO,.7H,0 2,25 g/l, CuSO,.5H,0 1,0 g/l, MnSO,.4H,0
0,5 g/, CaCl,.2H,0 2,0 g1, Na,B,0..10H,0 0,23 g/,
(NH,)Mo.O,, 0,1 g/l, HCI 35% 10 ml.

(*: thong sd lay theo El-sayed va cs, 2009) [5].

Sing loc nhanh cdc chiing vi khudn ngoai tw
nhién cé khd néing sin xuit PHB bang thuéc nhugm
Sudan black B

Tat ca cac chung vi khuan dd phén lap déu duoc
kiém tra kha ning tao PHB bang phuong phap nhuém
céc khuan lac dién hinh véi thude nhudm Sudan black
B. Vi khuan duoc nudi trén moi truong thach dinh
dudng cung cdp 1% glucose, trong diéu kién & 4m
30°C trong 24-48 gio. Sau dé, d6 thudc nhuém Sudan
black B 3% ngap mat thach va dé yén khoang 30 phut
10i rira lai thach b::fmg cdn 96% dé loai bo thude nhudém
thira. Cac khuan lac bat mau xanh den v&i Sudan black
B cho két qua duong tinh [6].

Thu nhén ADN téng sé vi khudin

Vi khuan duoc nudi ting sinh (16-18 gio & 28°C)
trong 20 ml méi trudng ting sinh khéi, sau d6 cho vao
ong ly tam 2 ml dem ly tdm thu can. Thu nhan ADN
tong s6 ctia vi khuan bang phwong phép ciia Doyle and
Doyle (1997) ¢6 hiéu chinh cho phu hop thuc té phong
thi nghiém.

Khuéch dgi va phén tich trinh tw 16S rARN

Ving gen 16S rARN dugc khuéch dai v6i doan moi
27F:

5-AGAGTTTGATCMTGGCTCAG-3’

va 1522 R: 5~AAGGAGGTTATCCANCCRCA-
3 [7].

Thanh phan ctia mét phan img PCR bao gdm PCR
buffer 10X 2,5 pl, MgCl, 0,75 pl, dNTP 0,5 pl, mdi 1
ul, khuén ADN 1 pl, Taq polymerase 0,2 ul nude cat
vira da 25 pl. Hon hop dugc tron déu, chuyén vao may
PCR va tién hanh chay vé6i ché do nhiét 94°C trong 3
phut dé 1am bién tinh hoan toan ADN khuon, tiép theo
1230 chu ky phan tmg 13p lai gdm 3 budc: 94°C trong 3
phat dé bién tinh ADN, 54°C trong 30 gidy dé gin moi
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va 72°C trong 1 phit 30 gidy dé kéo dai chudi, sau d6
dén thoi gian & & 72°C trong 7 phut va giit miu & 4°C
dén khi phan tich.

Gidi va hiéu chinh trinh tw ADN

Dién di kiém tra san pham PCR trén gel agarose
1%, san pham dat yéu ciu chit luong s& duoc giai
trinh tu 2 chiéu béng chinh cap mdi khuéch dai cua
Cong ty MacroGen (Han Qudc). Két qua gidi trinh ty
dugc hiéu chinh trude khi phan tich. Loai bé nhiing
tin hiéu khong chinh xac & hai ddu trinh tuy khao sat,
kiém tra va hiéu chinh céc vi tri trinh ty khong déng
nhat & hai chiéu két qua bang phan mém ChromasPro
va SeaView.

So sanh voi co so dir ligu GenBank

Sau khi hi¢u chinh cac sai léch, trinh ty lién Gng
(consensus) duoc rut ra tir két qua trinh tu hai chiéu da
kiém tra céc sai léch. Trinh ty lién ung 1a trinh ty cudi
cung cho doan ADN duoc thu nhan dé phan tich. Tung
trinh tu phan tich trong nghién ctru nay dugc so sanh
voi trinh tu 16S rARN trén dit liéu GenBank (NCBI)
bang cong cu BLAST (Basic Local Alignment Search
Tool). Céc trinh ty twong dong trong khoang tir 90 dén
99% dugc thu thap dé tao bo dir liéu trude khi phan
tich da dang di truyén.

Xdy dwng cdy phdt sinh lodi dé dinh gid da dang
di truyén

Xéc dinh mo hinh tién hoa cho khdi dir liéu 16S
rARN bang jModeltest. Cac thong sé tién hoa phu hop
nhét duoc trich xuét, nhédp vao phén mém MEGA 6.0
dé xdy dung cay phat sinh ching loai biang phuong
phap Maximum Likelihood véi 1.000 lap lai.

Két qua va thao luan

Két qud phén lgp va sang loc nhanh dong vi khuén
sinh tong hop PHB

Tir cAc mau bun nuée thai, chung t6i da phan 1ap
122 ching vi khuan ky hiéu H1 d&én H122 dya trén
mau sic va kich thuéc khudn lac. Chung t6i tién hanh
sang loc nhanh cac ching sinh tong hop PHB bang
Sudan black B, su dung ching Ralstonia eutropha
(NBRC 102504, National Institute of Technology and
Evaluation) 1am ddi ching dwong (nudi cdy trong dia
petri riéng). Két qua thu duoc 10 trong 122 ching vi
khuan c6 kha ning tich liiy PHB: H6, H12, H13, H14,
H37, H56, H61, H66, H72 va H75.
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Hinh 1: dai dién cac ching trudc va sau khi nhugm voi Sudan black B, trong do
H6, H12, H13, H14, H37, H56, H61, H66, H72 va H75 cho Két qua dwong tinh;
cdc mau H9, H11, H63, H70, H71 va H74 cho két qua dam tinh

Tdch ADN tong so, khuéch dai va gidi ving gen
168

Két qua khuéch dai ving gen 16S rARN bang ky
thuat PCR thé hién trén hinh 2, kich thudc san phém
nam trong khoang trén 1.500 bp nhu mong doi, sang,
15, dep, ddm mau, dat tiéu chudn dé giai trinh tu.

Hinh 2: két qua dién di san pham PCR

Giai trinh tu 2 chléu bang chinh cip mdi khuéch dai
cho thay, ngoai 2 mau H13 va H66 khong cho két qua,
cac mau con lai déu cho két qua 10, dep. Sau khi hiéu
chinh, trinh ty lién tng thu dugc cia mau H6 1a 1.262 bp,
H121a 1.441 bp, H14 1a 1.455 bp, H37 1a 1.292 bp, H56
la 1.433 bp, H61 1a 1.457 bp, H72 1a 1.447 bp va H75 1a
1.440. Phan tich so b cac trinh ty thu dugc cho théy H37
va H75 1a giéng nhau 100%, do d6 ching toi loai mau
H75 ra khoi b dit liéu phan tich.

Dinh danh phan twr dwa trén trinh tw 16S rARN

Trinh ty H6 dugc so sanh véi ngan hang GenBank,
bang cong cu BLAST cho thiy, H6 c6 quan hé rét gan vi
nhoém Pseudomonas stutzeri (KR080473.1, KR149277.1,
KM357382.1, KJ782620.1, KF835758.1, HF571096.1).
Cac trinh ty twong dong dugc thu thap, sip cot thing
hang, loai bé ving khong c6 kha nang so sanh. Bg dai
trinh tu phan tich la 1.261 bp. Tinh toan khoang cach
di truyén v6i mo hinh tién hoa Kimura-3-parameter véi
phan b6 gamma (hé sb gamma 1a 1 cho céc vi tri bién
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thién). Két qua cho thay, H6 c6 khoang cich di truyén
véi cac mau Pseudomonas stutzeri chi khoang 0,007 (tlrc
0,7% nam trong giéi han dudi 3% dé xac lap cing loai).
Chuing toi ddt tén la Pseudomonas stutzeri strain H6.

Thuc hién phép phan tich twong ty nhu trén cho
ching H12 cho thay, chung H12 c¢6 quan hé gin véi cac
chung Kluyvera sp., Pantoea sp., Cedecea, Citrobacter
va Enterobacter asburiae (CP011602.1, JF772078.1,
KC478287.1, Q417446.1, Q416219.1, IN990088.1,
M161855.1, GU592531.1, HM161853.1, GQ416218.1,
JF772066.1, JE772103.1.) déu thudc ho vi khudn dudng
rudt Enterobacteriaceae. Khoang cach di truyén dua
trén 1.411 bp cho thy, chung H12 c6 khoang cach di
truyén 0,001 (tirc 0,1%) so v6i Cedecea sp. THK-CF217
(KJ769172.1), Pantoea sp. FC 1 (KC478287.1) va
Enterobacter asburiae strain LSRC90 (JF772078.1); va
khoang cach nay tang 1én tir 0,003 khi so vadi cac chung

khac. Do viy, ching t6i tam két luan dong H12 thudc
ho Enterobacteriaceae va tam dat tén la Enterobacter
sp. H12. Dong H12 can thém céc dif liu sinh hoa va di
truyén khac dé xac 1ap tén la tinh chinh xac.

Trinh ty gen 16S rARN dong H14 c6 quan hé
khd gan giii voi dong Klebsiella khi so sanh trén
GenBank (KC153267.1, HQ783348.1, HQ783422.1,
HQ783281.1, DQ100465.1, AB681138.1, KC524425.1
va EF466143.1). Khoang cach di truyén thip nhait ma
ching t6i thu dugc 1a 0,004 (tuc 0,4%) gitra H14 va
Klebsiella sp. NBRC 100048 (AB681138.1). Khoang
cach nay tang dan 1én nhung van gan voi cac dong
Klebsiella sp. Didu nay di dén két luan H14 1a Klebsiella
sp. va chung t6i dat tén la Klebsiella sp. H14. Klebsiella
sp. 1a nhém c6 kha ning sinh tong hop PHB va da duoc
tng dung trong vai nghién ciru dé san xuat PHB str dung
mét ri duong 1am co chét [8].
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75 Klebsiella pneumoniae (KC524425 1)

Klebsiella pneumoniae (AB680615.1)

H14

Klebsiella pneumoniae (EF466143.1)
Enterobacter cloacae (CP009756.1):208652-910099
Enterobacter cloacae (CP009756.1):271444-272891
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Pantoea agglomerans (AM184264.1)
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Citrobacter freundii (CP007557.1)
100 L Citrobacter freundii (KF535107.1)
Grimontella senegalensis (AY217653.1)
Kluyvera intermedia (CP011602.1)
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Citrobacter sp. (GU592531.1)
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Hinh 3: vi tri phan lodi chiing vi khudn sinh tong hop PHB thu thdp tai TP Hé Chi Minh qua cdy phat sinh chiing lodi dya trén trinh tir vimg 16S RNA
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Trinh ty ving 16S rARN cua dong H37 trung khép
100% véi trén 50 dong vi khuan thudc nhom Bacillus, cu
thé 13 Bacillus aryabhattai va Bacillus metagemium (nhu
K(C934802.1, KC466246.1, 1X971507.1, JX867734.1,
HES821233.1, IN874761.1, JF895478.1 va FR746086.1).
Hai ching nay thuong ndm chung trong 2 cum trén cdy
phat sinh chung loai. Ching ciing dugc s dung dé san
Xuét cic polymer sinh hoc. Khoang cach di truyén cia
dong H37 va cac ching co quan hé gin 14 0% tinh cho
1.292 vi tri phan tich. Do vay, ching t6i tam két luan H37
la Bacillus sp. H37.

So sanh trinh tyr 16S rARN cua dong H56 cho thiy,
dong H56 ciing thudc ho vi khuan Enterobacteriaceae,
c6 quan hé gin v6i Leclercia sp. (GQ856079.1),
Enterobacter sp. (HE662680.1), Citrobacter sp.
(GU592531.1)... Khoang cach di truyén giita dong H56
v6i cac dong khac thap nhat 1a 0,01 (tirc 1%). Diéu nay
goi v H56 1a Enterobacter sp. H56.

Dong H61 khi phén tich cho thiy, trinh ty 16S rARN
cling twong ddng voi cac dong thude ho vi khuan duong
rudt Enterobacter, trong d6 c6 dong Enterobacter sp.
(IN644526.1, FJ868806.1, EF551364.1, CP003678.1,
JN644608.1). Khoang cach di truyén tinh cho 1.441 bp
v6i 22 trinh tw ho Enterobacter cho thiy khoang cach
thap nhat 1a 0,003 (ttc 0,3%) 1a giita dong H61 va dong
Enterobacter cloacae strain GGT036 (CP009756.1).
Trong pham vi 22 trinh tu phan tich, khodng cach nay
chi ting 1én dén 0,005 va cac dong tuong can déu la
Enterobacter cloacae. Piéu nay goi y H61 1a chung vi
khuan Enterobacter cloacae. Do vay, ching toi dat tén
ching H61 1a Enterobacter cloacae strain H62. Dong
Enterobacter sp. it dugc chu y trong san xuat PHB, mai
gan day, Samrot A.V va cs (2010) [9] méi bao cdo dong
Enterobacter cloacae SU-1 ¢6 kha nang tich lily PHA
mach trung binh. Va gin day nhit 1a 2 dong Enterobacter
khac 1a Enterobacter sp. SEL2 va Enterobacteriaceae
bacterium sp. PFW1 dugc Naheed N vacs (2012) [10] st
dung dé 1én men sinh tong hop PHB bang mét ri duong.

Két qua dinh danh phan tir dya trén ving 16S cho
thdy, cac chung phéan 1ap phan thanh 2 nhém: (1) nhém
Enterobacter gom Pseudomonas stutzeri strain H6;
Enterobacter sp. H12, Klebsiella sp H14, Enterobacter
sp. H56, Enterobacter cloacae strain H62 va (2) nhom
Bacillus bao gom Bacillus sp. H37. Trong d6, chi co 2
dong c6 thé dinh danh dén loai, s6 con lai chi nhan dién
dén chi. Piéu nay phu hop vé6i nhan dinh cia Paradis
(2005) [11] khi chtmg minh rang viéc st dung ving 16S
rARN khong gitp giai quyét vi tri phan loai chi tiét cua
nhém Enterobacter bang trinh ty ADN clia hai ving
két hop elongation factor Tu gene (tuf) va F-ATPase
b-subunit gene (atpD).
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Két luan

T cac vung nudce thai 6 khu vuc TP Hd Chi Minh,
chting t6i phan 1ap, sang loc va dinh danh dugc 6 ching
vi khudn c6 kha nang sinh PHB 1a ching Pseudomonas
stutzeri strain H6, Enterobacter sp. H12, Klebsiella sp.
H14, Enterobacter sp. H56, Enterobacter cloacae strain
H62 va Bacillus sp. H37. Tuy nhién, chua c6 két ludn cu
thé vé mirc d¢ ting truong va nang suat sinh tong hop
PHB trong mdi truong nudi cdy danh cho san xuét va
can co thém cac nghién ctru sdu hon vé van dé nay dé
xac dinh gia tri kinh té va tiém ning img dung ctia ching.

Loi cam on
Chung toi xin chan thanh cam on B Khoa hoc va

Céong nghé da tai tro cho dé tai doc lap cap nha meée ma
s6 PTPL.2012.G/35 dé thuc hién cong trinh nay.
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