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Tém tat

Poly-hydroxyalkanoate (PHA) la polyme c6 kha nang phan hay sinh hoc dugc téng hop
bdinhiéu nhém vi sinh vat trong diéu kién han ché dinh dudng véi vai tro lam ngudn dinh duéng
du trii. Nham muc dich tim kiém va dénh gid thu chtiing thudc chi Bacillus c6 kha nang san xudt
ctia nhya polyme phan hay sinh hoc 06 chiing thudc chi Bacillus da dugc lya chon nghién ctiu
va danh gia. Cac chung dugc sang loc kiém tra kha ning tich lay poly-p-hydroxybutyrate (PHB)
bang viéc st dung Nile blue A dé nhuém va quan sat cac té bao c6 mau cam tich lay poly-p-
hydroxyalkanoates PHA. Két qua cho thay cé 05/06 chting chi€ém 83,3% c6 kha nédng tich lay
PHA. Chung Bacillus sp. DVO01 cho thay kha nédng tich liy cao nhat. Két qua phén loai dya trén
trinh ty 16S rRNA cho thiy chung nay thudc loai Bacillus megaterium véi do tuong dong dat
100% va dugc dat tén la Bacillus megaterium DVO01. Ham lugng PHA cta B. megaterium DV01
khi tach thu dudc chiém 23,9% so véi sinh khoi kho.

Tis khéa: PHA, 16S rRNA, Bacillus megaterium.

1. PAT VAN PE

Viéc sti dung rong rai nhua téng hop trong cong nghiép ciing nhu trong doi séng ngay nay
dan t6i nguy co thay d6i da dang sinh hoc ban dia va 6 nhiém moi truong béi tinh chat khong
phén hity cia chiing. Chinh vi vay, viéc tim kiém va phét hién su c6 mét ctia polyhydroxyalkanoate
(PHA) do vi sinh vat tong hop ra v6i nhiéu uu diém ctia né nhu tinh chat nhiét déo, kha ning
phén huy ciing nhu tuong thich sinh hoc va kha nang dugc téng hogp tii cac nguén nguyén liéu
tai tao da thu hut dugc su quan tdm nghién ctu rat 16n [1-2]. PHA c¢6 thé dugc st dung lam vt
liéu c6 gia tri cho san xudt mot loat cac san phdm bdi cac tinh chit nhu kha nang phan huy sinh
hoc va kha nang tuong thich sinh hoc cao nhu: bao bi than thién v6i moéi trudng, dugc phim,
ndéng nghiép, va cac nganh cong nghiép thuc phdm [3-4]. PHA khong chi dong vai tro trong san
phdm san xudt nhya sinh hoc ma bdi né khong gay hai cho dong vat nén né con dugc st dung
lam phu gia cho thtic dn ctia heo con va ca [5]. Ngoai chtic ndng du trii ndng lugng, su c6 mat
ctia PHA trong t€ bao chit lam tang stic d¢ khang ctia cac vi sinh vat duéi diéu kién thay déi pH,
nhiét d6 va dp sudt thdm thdu, va khi tiép xuc véi hoa chit doc hai [6]. San phdm thudc nhom
PHA bao gom: poly-p-hydroxybutyrate (PHB), Polyhydroxyvalerate (PHV), polydroxyhexanote
(PHH), poylhydroxyoctanoate (PHO),... Trong d6, PHB la PHA don gian nhit va dugc nghién
ctu ciing nhu ting dung nhiéu nhit trong nhém nay. PHB dugc tdng hgp nhu nguén duy tri
ndng lugng trong rat nhiéu vi sinh vat khac nhau thudc chi Alcaligenes, Azotobacter, Bacillus,
Klebsiella, Pseudomonas, Rhizobium, Staphylococcus va Rhodococcus. Chi Bacillus la vi khuén
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gram duong dau tién dugc phat hién c6 kha nang téng hgp PHB [7]. Kha ning tong hgp PHA
cta chi nay dugc biét dén & cac loai nhu: Bacillus megaterium, Bacillus cereus, Bacillus subtilis,
Bacillus licheniformis, Bacillus thuringensis,... [7-10]. Chi nay dugc ting dung réng rai trong san
xudt cdc san phdm cong nghiép do dic tinh an toan, kha ning tiét va do bén cua plasmid tai
t6 hop. Chi Bacillus la d6i tugng nghién ctu tiém ning cho san xuit PHB bai n6 ¢ kha néng
1én men trong mai truong nghéo dinh dudng cling nhu cé kha nang st dung rat nhiéu nguon
carbon khéac nhau dé€ tong hgp PHA [11].

V6i mong muodn tim ki€ém chtng thudc chi Bacillus ¢6 kha nang sinh t6ng hgp va tich lay
PHA nhdm tng dung trong 1én men thu PHA tli cdc nguén Carbon khac nhau, trong nghién
ctiu nay, 06 chung thudc chi nay dugc sang loc kha ning téng hgp, tich liy PHB thong qua
phuong phap nhuom huynh quang st dung Nile Blue A.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Chung gidng

Sau (06) chung thudc chi Bacillus dugc st dung trong nghién ctiu nay bao gom Bacillus sp.
DVO01, Bacillus sp. DVO1, Bacillus subtilis KL1, Bacillus subtilis KL2, Bacillus subtilis KL3. Bacillus
sp- M1. Cac ching nghién ctiu dugc luu giti trong bo suu tdp chiing giong phong Cong nghé té
bao dong vat, Vién Coéng nghé sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam.

2.2. Moi truong va diéu kién nudi cay ching
2.2.1. Moéi truong

Chung nghién ctu khi bao quan lanh dugc hoat hoa bang cach nudi cdy 18 - 24 h  37°C
trén moi truong LB véi cac thanh phan (g/L): Peptone (10), cao ndm men (5), NaCl (5).

Khoang 1: Méi truong nuoéi cdy chiing cho 1én men pha 1 dugc xac dinh 1a moi truong
khodng co ban [8] véi mot s6 cai ti€n cac thanh phan (g/L): Na,HPO,.2H,0 (4,5); KH,PO,
(1,5); MgSO,.7H,0 (0,2); (NH,),SO, (2); CaCL.2H,0 (0,02); NH Fe(Ill) Citrate (0,05); cao
nam men (5); peptone (5) glucose (10). Khoang 2: Mo6i truong 1én men pha 2 thu PHA (g/L):
Na HPO,2H,0O (4,5); KH,PO, (1,5); MgSO,7H,0 (0,2); (NH,) SO, (2); NH,Fe (IIl) Citrate
(0,05); glucose (10); acid citric (1); vi lugng (2 mL). Dung dich vi lugng 0,1 mL v6i cac thanh
phén (mg/L): ZnSO,.7H,0 (10); MnCL.4H O (3); H,BO, (30); CoCL.6H,0 (20); CuCl.2H,O
(1); NiCL,.6H,0 (2); Na,MoO,.2H,0 (3). Céc héa chét do cong ty uy tin cia My, Diic va Trung
Quodc cung cap.

2.2.2. Diéu kién nudi cdy thu PHA

Chung nghién ctu dugc nuodi lac 120 vong/phut, 37°C trén mdi trudng khoang dinh
dudng khoang 1 qua dém, sau d6 hut thu sinh khéi bang ly tim va bd sung vao binh 250 mL
chita 100 mL méi truong khodng 2 va tién hanh nuéi lac 120 vong/phit & 37°C trong 96 h.

2.3. Quan sat PHA tich liiy trong té bao

Chung nghién ctiu dugc cdy trén moéi trudng khoang 1 dac sau d6 dugc ciy chuyén sang
moi truong khodng 2 ddc c6 bd sung dung dich Nile blue A (0,5 pug/mL). D€ thuc hién phuong
phap nay, Nile blue A dugc pha trong dimethylsulfoxide (DMSO) véi ham lugng 0,25 mg/mL
sau d6 dugc bd sung vao moi truong khoang 2. Chiing nghién ctiu dugc nudi cdy trén moi
trudng nay sau 48 h dugc lay ra quan sat cac PHA tich lay trong té bao khi soi dudi kinh hién vi
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huynh quang. Té bao tich lay PHA sé c6 cam sang khi bt mau véi Nile blue A.
2.4. Phuong phap nhudm véi Nile blue trén lam kinh

Chudn bi lam kinh sach va nhé mot giot nudc vo triing sau d6 14y sinh khdi chting nghién
ctiu da nudi cdy trén moi truong khoang 2 sau 48 h. Dung que cdy hoa chung tan déu trong giot
nudc va lam kho nhanh trén ngon Itia dén con. Nho 20 pL Nile blue A (pha trong DMSO véi
ham lugng 0,25 mg/mL) dan déu va & lam kinh & 55°C trong 10 phut. Sau d6, mau dugc lay va
nho acid acetic 8% va dé€ trong khoang 1 phut r6i rtia 02 - 03 lan duéi voi nude chay nhe. Mau
dugc lam kho va soi kinh hién vi huynh quang & buéc s6ng 460 nm.

2.5. Phuong phap tach chiét PHA

PHA cua chung nghién ctru duoc tinh sach bang phwong phap gia nhiét két hop xtr Iy dung
moi. Sinh khéi té bao sau nudi duge thu bang ly tim varia 2 lan véi dung dich dém phosphate,
pH 7,2 sau d6 dugc hoa lai trong 3 mL dém nay va tién hanh gia nhiét bang 16 vi sébng & mirc
cong suit 140W, quay va dirng sau mdi 30 gidy trong 15 phut. Dich chira té bao sau khi gia nhiét
duogc chuyén sang dng thity tinh c6 nut xo4 sau d6 bo sung thém dung dich ethanol : aceton theo
tylé 1: 1, bung tron déu sinh khéi va @ trong 1 - 3 h nhdm muc dich tang tinh thdm ctia mang
té bao. Té bao sau & dugc thu bing ly tim & t&c d6 5.000 vong/phut, 15 phit va bd sung 5 mL
chloroform, xody chit nip va tién hanh lic 5 - 6 h dé PHA duoc hoa tan hoan toan. Hn hop
dung dich dugc ly tim 10.000 vong/phiit trong 10 phut va thu pha chira chloroform chuyén ra
6ng thuy tinh méi. Dich chira chloroform va PHA hoa tan sau khi thu duoc bd sung methanol
lanh theo ty 1& 1 : 8, twong tng. Két tia PHA thu duogc bang ly tim 12.000 vong/phut trong 20
phut dugc lam kho trong ti hat va bao quan cho cac nghién ctru tiép theo.

2.6. Phuong phap Crotonic xac dinh ham lugng nhua sinh hoc

Lugng PHA trong mot mau dugc 14y cé thé dugc xdc dinh biang phuong phap do quang
phd béng cach chuyén d6i PHA thanh acid crotonic khi xt ly véi acid sulfuric. Dung dich
chudn acid crotonic dugc chudn bi véi cac ndong do ting dan khac nhau. D6 hép thu cua acid
crotonic dugc do & budc sdng 235 nm tu d6 xac dinh dugc phuong trinh chuin c6 dang y = ax
+ b. Trong nghién ctiu nay, t€ bao vi sinh vat dugc xt ly theo phuong phéap 2.4.1 dén khi thu
dich chloroform sau khi lac hoa tan PHA trong té bao budc 3. Hat 200 pL dich chloroform chia
PHA hoa tan sau d6 bg sung 200 ul H,SO, 98% dun 100°C trong 30 phit dé toan bo PHA trong
dung dich dugc chuyén thanh acid crotonic c6 mau nau. Dung dich sau dun dugc d€ ngudi roi
tién hanh do OD tai budc s6ng 230 nm. Mau chudn dugc st dung 1a PHB (Sigma) dugc hoa tan
trong chloroform véi ham lugng 8 mL/mL, sau d6 tinh cac nong d¢ thich hgp dé€ dung dudng
chudn. Két qua xac dinh ham lugng PHA trong dung dich dugc xac dinh theo phuong trinh
xdy dung dugc. Mau déi chiing chudn la chloroform + H,SO, va dugc xt Iy nhu quy trinh trén.

2.7. Tach chiét DNA tdng sd

Chung nghién ctiu dugc nuoi qua dém trén moi trudng LB sau d6 ly tam thu sinh khoi
va tién hanh tach chiét DNA tong s6 theo Ausubel va cs [12]. Ly tdm thu sinh khoi té bao trong
5 phut & t6c d6 5.000 vong/phut. Té bao dugc hoa tan déu trong hon hgp dung dich A (567 uL
x TE, 30 pl SDS 10% va 3 pl proteinase K 20 mg/mL) va dugc @ & 37°C trong 1 h. Sau khi @, b6
sung 100 uL NaCl 5 M r6i tron déu. Sau bude nay, 80 pL dung dich CTAB / NaCl dugc bé sung,
tron déu va mau dugc t trong 10 phit 6 65°C. B6 sung 2 V (v/v) dung dich Chloroform: isoamyl
alcohol (24 : 1), ddo déu va ly tAm thu pha néi phia trén sang Eppendoff mdi, tiép tuc ldp lai bude
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nay lan 2. DNA dugc thu bing cach taa véi isopropanol (0,6 thé tich (v/v)) trong khodng 1 h &
- 20°C va dugc rua lai bang 500 pL ethanol (70%). DNA dugc rtia, lam kho va hoa tan trong 100
uL TE. Dich DNA dugc bdo quan & -20°C d€ dung cho céc nghién ctu tiép theo.

2.8. Phuong phap phan lap gen 16S rRNA

Tach DNA téng s6 cac chung va chay PCR gene 16S rRNA bang cdp moi: 16SF-5
AGAGTTTGATCMTGGC 3; 16SR-5 TACCTTGTTACGACT 3’ Thanh phan PCR bao gom:
Dream Taq bufter (5 uL), ANTP 5mM (2 pL), PriF16S/ PriR16S 10pmol (1 uL), DNA khuon, Taq
polymerase (0,25 uL) trong 50 pL phan ting va chu ky chay PCR: 95°C, 5 phut; (95°C, 1 phut;
55°C, 1phut 20”; 72°C, 2 phut) x 30 1an; 72°C, 7 phit; 4 °C-eo

3. KET QUA VA BAN LUAN
3.1. Kha nang tich liy PHA

Sang loc kha nang tich lay PHA cta cac chung nghién ctiu dugc danh gia khi nudi cay
chting trén moi truong khoang 2 c6 bd sung Nile blue A sau 48 h. Sau khi nuoi cdy, cac chung cé
tich Ity PHA sé bat mau cam khi soi duéi kinh hién vi huynh quang. Theo cac tac gia da cong
bé kha ning tong hgp PHA clia nhom Bacillus rat da dang trong cac loai nhu: B. megaterium
[13], B. subtilis [7],... Trong nghién ctu nay, két qua chup kinh hién vi huynh quang cho théy
trong 06 chiing cd 05 chiing c6 quan sat thay hat phat quang mau cam sang khi soi duéi kinh
nay (Hinh 1). Diéu nay chiing té c6 05/06 chtng cé kha nang tich lidy PHA d6 la cac ching:
Bacillus sp. DVO01, Bacillus subtilis KL1, Bacillus subtilis KL2, Bacillus subtilis KL3, Bacillus sp.
DVO02. Riéng chung Bacillus sp M1 khong cé kha ndng tich liy PHA. Tai cling diéu kién nudi
cdy, chiing Bacillus sp. DV01 cho thdy c6 kha néng sinh trudng va sinh tong hgp PHA t6t nhat
trong ca 06 ching trén mai trudng khoang. Chinh vi vay, ching Bacillus sp. DV01 dugc lua
chon dé nghién ctiu phén loai, va xac dinh ham lugng PHA.

Bacillus subtilis KL1 Bacillus subtilis KL2, Bacillus subtilis KL3.

Bacillus sp. DVO1 Bacillus sp. DV02 Bacillus sp. M1

Hinh 1. Khd ndng tich lity PHA ctia chiing nghién ciiu trén moi trudng khodng c6 bd sung
Nile blue A quan sat duéi kinh hién vi huynh quang
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Chung Bacillus sp. DV01 nghién ctiu dugc nudi cdy thu sinh khoi tach thu PHA trén moi
truong khoang 2. Két qua tach PHA tli chiing chon loc dugc thé hién tai Bang 1 va Hinh 2.

Bdng 1. Kha nang tong hgp PHA ciia chiing chon loc

STT Chi tiéu nghién ciiu Ham luong (g)
1 Ham lugng sinh khoi khé (CWD)/100 mL 0,3615
Ham lugng PHA thu dugc/100 mL 0,0864
% PHA/CWD 23,9%

Hinh 2. Hinh dnh két qud tach PHA cua chiing chon loc

Khi nuo6i cdy trén méi trudng khodng 2, bang phuong phép crotonic cho thdy chiing DVO01
c6 kha néng tich Ity PHA véi dugc 1,231 g/mL dich nuéi cdy tuong ting véi 34,05% PHA. Két
qua nay tuong ung véi cong bo clia Wu va cong su khi danh gia kha nang tich lay ham lugng
PHA cta chiing Bacillus sp. J]Ma5 dat 25 - 35% [14]. Tuy nhién, khi tach thu PHA tli chting
nghién ctiu DV01 bing phuong phap gia nhiét két hgp ham lugng PHA chi dat dugc 0,864 g/L
tuong tng 23,9% véi lugng sinh khéi kho ctia chiing chon loc thu dugc 1a 3,615 g/L.

3.2. Diac diém phan loai cta chung chon loc

Chung Bacillus sp. DV01 dugc nuoéi cdy qua dém trén moi trudng LB 6 37°C sau dé tién
hanh tach chiét DNA t6ng s6 theo phuong phap CTAB/NaCl ctia Ausubel va cs, 1994 [12].
Hinh thai khudn lac chiing nghién ctiu dugc thé hién trén hinh 3A. Két qua khuéch dai gen 16S
rRNA cuia ching chon loc dugc thé hién trén Hinh 3B. Duya vao két qua dién di d6 trén hinh 3B
cho théy, san ph4&m PCR bat cdp dac hiéu véi gen 16S rRNA tai mot bang vach duy nhat c6 kich
thudc khoang 1500 bp (Hinh 3B). San phdm PCR thu dugc, dugc tinh sach va dugc giai trinh ty.

% Sin paim
gen LS ARNA

Hinh 3. Hinh dnh khudn lac trén mai trudng LB (A) va dién di d6 sdn phdm PCR gen
168 rRNA (B) cuia chiing Bacillus sp. DVO01
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Két qua doc trinh ty Gen 16S rRNA ctia cac chung da dugc xu ly bang phdn mém xu ly
trinh tu MEGAG®.0, BioEdit, Chromas,...va trang web truc tuyén nhu http://ncbi.nlm.nih.gov
thu dugc doan gen 16S rRNA c6 d¢ dai 1421 nucleotide va so sanh véi dii liéu vé gen nay da
dugc cung cip trén Genbank. Két qua so sanh su tuong dong trinh tu gen 16S rRNA ctia ching
nghién ctiu véi trinh ty 16S rRNA ctua mot s6 chung thudc chi Bacillus trén ngan hang gen
NCBI dugc trinh bay trén Bang 2.

Bdng 2. Két qua so sanh sy tuong dong trinh ty gen 16S rRNA ciia chiing nghién ciiu vdi trinh tu
168 rRNA ciia mgt s6 chiing thudc chi Bacillus trén ngan hang gen NCBI

Ma chiing Chiing so sdnh Ch‘s‘;"s‘;‘j:hge" b P gg’n?;’;j
MH064437.1 B. megaterium NA2-14 1421 0 100
MK389288.1 B. megaterium N15270 1421 0 100
MT033060.1 B. megaterium BHS1 1421 0 100
MT184834.1 B. megaterium NEPZ-22 1421 0 100
NR_024697.1 B. mycoides DSM 11821 1425 74 94,246
NR_074540.1 B. cereus ATCC 14579 1425 75 94,175
NR_043403.1 B. thuringiensis IAM 12077 1425 77 94,035
NR_043242.1 B. pumilus ATCC 7061 1422 83 93,812
NR_024689.1 B. atrophaeus JCM 9070 1424 90 93,118
NR_112116.2 B. subtilis IAM 12118 1425 88 93,123
NR_075005.2 B. velezensis FZB42 1425 89 93,053
NR_074923.1 B. licheniformis ATCC 14580 1425 92 92,842
NR_025446.1 B. halodurans DSM 497 1404 92 93,091

Két qua trén Bang 2 cho thay trinh tu gen 16S rRNA ctia chung Bacillus sp. DVO1 ¢6 d6
tuong dong 100% so v&i cac ching B. megaterium dugc so sanh (MH064437.1; MK389288.1;
MTO033060.1; MT184834.1). Dua trén két qua trinh tu gen 16S rRNA nay ching Bacillus sp.
DVO01 dugc phan loai thudc loai Bacillus megaterium. Dya trén trinh tu gen 16S rRNA da xay
dung duogc cay phat sinh ching loai cua ching tuyén chon. Cay phat sinh chung loai duoc xay
dung theo phuong phap Neighbor j Jommg st dung phép toan Tamura - Nei voi do 1ap lai 1.000
lan trén phan mém chuyén dung. Két qua phan tich ciy phat sinh loai cta chung tuyén chon
duogc trinh bay trén Hinh 4.

FOO1I9EIT  NR_0Z3eiG.0 B Acslschunaar DSM &%
BOOI4ETTE MR MEZ20 8

a FO0041ETIA MR _O366E%0 B ¢ el DM 070
@ EQ003TEESS NR OTHOSZ
* FOMMENIIT MR 121062
00041 NE_OTaRIE1 B ohenjforms ATOC 14350
BO00IIBOTE MR DM H anveoldes DSM 1152
a & F0MEYIIMG NE_OTakn0 B
BOO0IATTIT NR_DMA40G.1 B thar
o MHDEAET 1 B, eepatiriom NAZ-14
B B MESESCEL] R g
@ 0 MTORIG0 ] 5 mepaneiom DHES]
- #0 Bocile sp. DVO1
Wi MTEB4E34. | & megateruos NEFZ-21

v NSO

Hinh 4. Cdy phdt sinh lodi cua chung chon loc da trén phdan mém MEGA 6
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4. KET LUAN

Tu 06 chung thuc chi Bacillus dugc luu giti da xac dinh dugc 05 chung c6 kha nang bat
mau Nile blue khi nuéi cdy trén moi truong khoang co ban cai tién. Thong qua nghién ctu,
chtng Bacillus sp. DV01 dugc lua chon dé€ phén loai va xac dinh kha nang tich liay PHA. Dya
trén trinh tu 16S rRNA cho thdy chung nay thuc loai Bacillus megaterium va cho thay cé thé
tich lay dugc 0,864 g/L PHA khi nudi cdy trén moi trudng khoang 2 c6 cai tién.
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Screenning and determination of polyhydroxyalkanoate
production by Bacillus sp. strains

Nguyen Thi Da, Nguyen Trong Linh, Nguyen Thi Thu Trang, Tran Manh Hai, La Thi Huyen
Institute of Biotechnology, Viet Nam Academy of Science and Technology, Hanoi

Abstract

Polyhydroxyalkanoates (PHAs) are biodegradable polymers produced by microbes
as reserve material when they were cultured in a limitation of nutrients and excess C source
mediums. PHAs can be synthesized by various bacteria including gram positive and gram-
negative bacteria. Among the PHA-producing gram-positive bacteria, Bacillus sp. produce
and accumulate various monomer compositions of PHAs. In this study, about 83.3% of strains
(05/06 strains) can accumulate PHAs production. Bacillus sp. DV01 accumulated a amount of
PHA 23.9% of CWD after 96h when cultured in modified basal medium containing 1% (w/v)
glucose. Bacillus sp. DV01 was identified by sequecing the gene coding for 16S rRNA. BLAST
results showed the obtained 16S rRNA sequence of this strain revealed 100% with the Bacillus
megaterium and so-called Bacillus megaterium DV01

Keywords: PHA, 16S rRNA, Bacillus megaterium DVOI.
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