TAP CHI SINH HQC 2018, 40(2): 184-192
DOI: 10.15625/0866-7160/v40n2.12648

i KHA NANG SINH TONG HQP PYRUVATE
VA POLY (3- HYDROXYBUTYRATE) CUA VI KHUAN UA MAN
PHAN LAP TU RUNG NGAP MAN GIAO THUY, NAM PINH

Hoang Thi Lan Anh?, Luu Thi Tam‘, Hoang Thi Minh Hién’,
Nguyén Cam Ha"?, Ngd Thj Hoai Thu', Yoshikazu Kawata®,
Ng6 Thi Hoa Diép*, Nguyén Thanh Thiy®, Pang Diem Hong"*

Vién Cong nghé Sinh hoc, VAST, Viét Nam
2Hoc Vién Khoa hoc va Cong nghé Viét Nam, VAST, Viét Nam
3Vién Nghién ctu sinh 'y, AIST, Nhat Ban
“Cong ty CPSXTM Thién An, Viét Nam
SVién Vé sinh Dich té Trung wong, Viét Nam

TOM TAT: Axit pyruvic (pyruvate) la mot axit - oxocarboxylic quan trong nhat, dong vai trd
trung tam trong qua trinh trao doi nang luong cuia co thé Song Chung dugc st dung rong rai nhu la
vt liéu ban dau trong qué trinh sinh tong horp cac dugc chat co gla tri cling nhu thuoC bao vé thuc
vat, polymer, my pham va phu gia thuc pham. Bén chung vi khuan Gram am, wa mudi & muc trung
binh va c6 kha ning tong hop pyruvate hoac chat déo sinh hoc bioplastic- poly (3-hydroxybutyrate)
(PHB) di duoc phan lap tir dat rimg ngap man huyén Giao Thay, Nam Binh. Két qua sang loc so
bo ban dau cho thay chung ND7 c6 kha ning tich lity PHB va tiét pyruvate ngoai bao cao nhat so
v6i 3 chung con lai twong tng dat 50,23% khdi lwong kho va 6,87 g/L sau 60 gio nudi cay. Khi
nudi ciy trong mai truong c6 do kiém cao (pH 9,4), ham luong pyruvate tiét vao méi trudng ting
dang ké (dat 21,02 g/L sau 60 gio nudi cy). Dua vao cac dic diém hinh thai, ha sinh va trinh tu
doan gen 16S rRNA, chiing ND7 dugc xac dinh thudc vé loai Halomonas maura. Két qua thu dugc

cho thay chung ND7 1a dbi tugng tiém ning cho san xut pyruvate & quy mé Ién hon.

Tir khéa: Halomonas, axit hiru co, bioplastic, pyruvate, vi khudn wa mén.

MO PAU

Pyruvate 1a mot hop chit trung gian quan
trong trong qua trinh trao d01 carbon va nang
luong cua tt ca cac co thé song. Pay 1a nguon
nguyén liéu ban dau cho qué trinh sinh téng hop
cac dugc chat nhu alanin, L-tyrosine, phenylal-
anine va L-tryptophan (Li et al., 2001). Ngoai
ra, chang con dugc su dung trong qua trinh san
Xuit cac thudc bao vé thuc vat, polymer, my
phdm va phu gia thuc pham (Wieschalka et al.,
2012). Bing con duong hda hoc, pyruvate duoc
tao ra boi qua trinh loai Hz va carboxyl cua axit
tartaric (Howard & Fraser, 1932). Qua trinh nay
don gian nhung khbng hiéu qua vé mat gia
thanh. Vi vay, san xuit pyruvate bing con
duong céng nghé sinh hoc dang thu hut sy quan
tdm, dugc xem nhu la mot phuong phap thay
thé tiém nang nham giam gia thanh san xuat (Li
et al., 2001).

C6 3 phuong phip dé san xuat pyruvate
bang con duong nay do 1a 1én men tryc tiép, st
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dung té bao nghi va phuong phép enzyme.
Trong d6 Ién men tryc tiep tir nguon carbon nhu
glucose ¢6 wu thé hon tinh trén ca hiéu qua vé
gia thanh va chat lugng cua san pham. Tuy
nhién, do pyruvate nam & vi tri giao nhau quan
trong cua qua trinh trao d6i chat cua té bao nén
thuong rat kho dé c6 duoc cac chung gidng c6
thé tich 1ty lugng I6n pyruvate ngoai bao. Cho
dén nay, viéc san xuat pyruvate theo phuorng
phap 1én men truc tiép chu yeu phu thugc vao
nhom vi sinh vat nhan so va nhan chudn da
dugc gy dot bién hoic tai t6 hop nhu vi khuan
E. coli (Causey et al., 2004; Zhu et al., 2008),
Corynebacteria glutamlcum (Wleschalka et al.,

2012); hoac nam men Saccharomyces
cerevisiae (van Maris et al., 2004), Torulopsis
glabrata (Liu et al., 2007; Mlyata & Yonehara,
1999). Mic du cac dbi tuong nay co the cho
ham hrorng pyruvate cao nhung yéu cau vé diéu
kién nudi cay kha nghiém ngat, phuc tap va chi
phi dau tu ban dau cho hé thong nudi ton kém.
Vi vay, viéc tim kiém cac chung hoang da c6
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kha nang tong hop pyruvate cao, nudi ciy dé
dang, dap ﬂrng dugc muc dich thuong mai hoa
dang ngay cang thu hut sy quan tdm chd y cua
céc nha khoa hoc trén thé gidi.

Halophlle la thuat ngli chi nhom céc vi sinh
vat can muoi (NaCl) cho qua trinh sinh truong
Chuing c6 thé dugc tim thay ¢ nhiing noi c6 néng
d6 mudi cao nhu cac ho mudi, dam mu01 (Setati,
2010). Tuy thude vao nong d6 mudbi tdi wu cho syr
sinh truong ma co thé chia ching thanh 2 nhém:
nhém can mudi & muc trung binh (moderate
halophile) va murc cao (extreme halophlles) (Oren,
2008; Ventosa et al., 1998). Cac vi sinh vat ua
mudi dic bigt chi Halomonas da duoc su dung
pho bién dé san xuat cac chat héa hoc & quy mo
cong nghiép boi nhimg déc tinh uu vigt cua chung
nhu kha néng sinh truéng ¢ pH va nong do mudi
NaCl cao, khoang chiu du'ng v€ nhiét do rong, va
kha ning chiu dwoc néng do co chat cao
(Quillaguamén et al., 2010; Wang et al., 2014;
Kawata et al., 2016; Yin et al.,, 2015). Cac san
pham ¢6 gia tri dugce san xuat tir nhom nay bao
gom poly-hydroxyalkanoates (PHA), mot ho chat
déo c6 kha nang phan hiy sinh hoc
(Quillaguamén et al., 2010); ectoine va
hydroxyectoine (Pastor et al., 2010), cac enzyme
chiu kiém nhu amylase, protease, xylanase,
cellulase (Setati, 2010). Trong do, poly(3-
hydroxybutyrate) (PHB) la loai dugc nghién cliru
nhiéu nhét trong s6 hon 100 dang khac nhau cua
ho chat déo sinh hoc PHA bai chang co6 nhiéu dic
tinh vat ly tuong ty nhu cac chit déo chiu nhiét co
ngudn gbe tir dau mo (Tan et al., 2011).

Dic biét gan day nhat, Kawata et al. (2016)
da phat hign chung vi khuan hoang dai
Halomonas sp. KM-1 c6 kha nang tiét ra moi
truong nudi mot luong I6n pyruvate twong duong
V6i cac chung vi khuan/nim men dot bién hoic
tai to hop. O Viét Nam, Ng6 Thi Hoai Thu va
nnk. (2018) da tién hanh phan lap va sang loc
moét so chung Halomonas c6 kha niang sinh
pyruvate tir risng ngap man Nha Trang, Khanh
Hoa. Tuy nhién, ham luong pyruvate cua cac
chung phén lap dugc rat thap, téi da chi dat
0,11 g/L sau 48 gio nudi cay.

Trong nghién cau nay, mot s6 chung vi
khuan wa man thudc chi Halomonas phan lap tur
rang ngap man thugc huyén Giao Thuy, tinh
Nam Dinh da duoc lya chon cho thay tiém nang
cta chling trong viéc san xuat pyruvate va chat
déo sinh hoc PHB.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Phan Iap céac chiing vi khuin wa min va
dieu kién nubi cay

Cac mau dét str dung dé phan 1ap cac ching
vi khuan wa mén thudc chi Halomonas dugc thu
thap tai rrng ngap man thudc xa Bach Long,
huyén Giao Thuy, tinh Nam Dinh ndm 2017.
Mau dugc phan 1ap theo phuong _phap cua
Kawata et al. (2010) ¢c6 mét so cai tién cho phu
hop véi didu kién phong thi nghiém cua Viét
Nam. Cén 0,1 g mau dat duoc hoa trong 0,9 mL
nude mudi sinh 1y, dao deu sau do pha loang
theo diy mii thip phan bing méi truong GTY
long (glucose: 1 g/L, tryptone: 0,5 g/L, cao ndm
men: 2 g/L, CaCl: 1 g/L, NaCl: 100 g/L). Dung
dich sau khi pha lodng dugc nudi tinh ¢ 37°C
trong 5 ngay. Tién hanh cdy trai 50 pL dich
nuoi cay trén moi truong thach GTY chtra 10%
NaCl va u ¢ 37°C trong 1 tuan. Khi cac khuan
lac xudt hién, tién hanh cdy riéng ré timg khuan
lac trén dia thach va 13p di 1ap lai cho dén khi
thu dugc khuan lac sach (Tang et al., 2010). Céac
chung vi khuén sau khi da duoc lam sach duogc
luu gilt trén dia thach c6 chira moi truong GTY
5% NaCl ¢ 4°C cho cac nghién ctru tiép theo.

Ngoai GTY, moi tmcmg SOT cai tién c6 bo
sung 20% glucose cling dugc st dung dé thir
kha nang sinh tong hgp pyruvate cia cac ching
da phan lap (Kawata et al., 2016). Mai truong
nay c6 chua cac thanh phan nhu sau (g/L):
NaHCOs-16,8, Na:C0s-21,2, K;HPOs 3H:0-
0,66, NaNOs;-30, K3SOs-1, NaCl-1, MgSO..
7H,0-0,2, CaCl,-0,03, FeS0O,4.7H,0-0,01,
Na:EDTA.2H.0-0,09 va hén hop
vi lugng 1 ml/L véi cac thanh phan (mg/L):
HsBO3-2,86, MnSO..7H.0-2,5, ZnS04-0,022,
CuS04.5H,0-0,079, Na:M004.2H,0-0,021,
Co(NO3),.6H.0-4,9.

Xac dinh mot 0 dac diém hinh thai cia cic
chiing vi khuén di phan lap

Quan sat hinh thai khudn lac: Té bao cua
chung vi khuan dugc tién hanh pha loang va cay
trai trén moi truong thach GTY 5% NaCl. Sau
6, 12, 24, 48 va 72 gio, kiém tra kha nang hinh
thanh khuan lac, quan sat hinh thai va mau sic
ctia khuan lac.

Nhuom Gram va quan sat hinh thai 1é bao
dudi kinh hién vi quang hoc: Mau dugc nudi
cdy trén moi trudng thach GTY 5% qua dém ¢
37°C. Khuan lac dwoc hoa thanh dich huyén
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phu bang nuéc mudi sinh 1y 0,9% dé tao tiéu
ban nhuém Gram theo huéng din sir dung di
keém cua kit nhuom Gram (cong ty Nam Khoa,
Viét Nam). Tiéu ban nhuom Gram dugc quan
sat dudi kinh hién vi quang hoc & d6 phong dai
1.000 lan.

Quan sat hinh théi té bao dudi kinh hién vi
dién tir quét (SEM): Khuan lac dugc nubi lic
trong moi truong GTY long chira 5% NaCl ¢
37°C trong 48 gio. Qua trinh xir ly té bao va
quan sat dudi kinh hién vi dién tir quét Hitachi
S-4800 (Nhat Ban) duoc thuc hién tai Vién Vé
sinh dich té Trung wong.

Xic dinh mét sb dac diém sinh ly-sinh héa
ciia cac chiing vi khuin di phén 1ap

Hoat tinh oxidase ciia cic ching vi khuin
dugc xac dinh dya trén kha nang sinh enzyme
cytochrome oxidase cia vi khuan nho st dung
kit Bactident ® Oxidase (Merck, USA). Hoat
tinh catalase dugc xac dinh bang su hinh thanh
bot khi sau khi nho 1-2 giot 3% H.0O, Ién
khuan lac.

Xac dinh kha nang sinh polysaccharide
ngoai bao ciia cac ching vi khuan duogc tién
hanh theo phucrng phap cua Azeredo & Oliveira
(1996). Dich nudi céy vi khuan sau 48 gio duoc
ly tam, loai cin té bao va bd sung isopropanol
theo ty 1& 1 thé tich dich nuéi: 3 thé tich dung
moi. Hon hop dugc gitt & -20°C qua dém va
quan sat sy hinh thanh taa sau khi ly tam.

Tich liy PHB cua cac chung vi khuan khi
nudi trong méi truong GTY cd nong do glucose
va NaCl tuong ung la 15% va 5% dugc xac
dinh bang phuong phap sac ki khi sir dung chat
chuan thuong mai PHB (Fluka, Buchs, Thuy Si ST)
theo mo ta cua Kawata et al. (2012a) Té bao vi
khuan duoc thu tai cac thoi dlem xac dinh bang
cach ly tam 1,5 ml dich nudi cay & 12.000 rpm
trong 3 phut Can té bao duoc ria 2 lan véi
nudc cit va sy khd trong 2 gio dé x4c dinh
khdi luong kho. Can khoang 10 mg mau sinh
khdi dua vao dng pha mau, bd sung 1 ml dung
dich methanol da dugc axit hda bang 10% axit
sulfuric c6 chua chat chuan benzoic (0,1%).
Tién hanh thay phan mau ¢ 100°C trong 3 gio.
Hon hop dugce dé nguoi ¢ nhiét d6 phong bo
sung 0,5 ml nuéc khir ion va tién hanh tron déu
bang may vortex trong 30 gidy. Sau khi dé tinh,
hén hop s& dugc phan tach thanh hai pha, trong
d6 pha duédi cd chaa cac methylester. Dung
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pipet Pasteur hat Iay pha duéi dua qua Na SO
khan dé loai bo het phan nuéc con lai, sau do
chuyén vao cac dng mau dé tién hanh phan tich
trén may GC.

Xac dinh kha nang sinh truéng cua cac
chung vi khuan & cac dai nong d6 mudi, nhiét
do va pH khac nhau: Sinh truéng ctia cic chiing
dugc kiém tra ¢ cac nhiét d6 khac nhau (4, 10,
15, 20, 25, 28, 30, 37, 40 va 45°C ) trong moi
truong thach GTY c6 chta 5% NaCl, pH 7,5
trong 2-5 ngay. Tuong ty, vung pH cho sinh
truong dugc klem tra tir pH 5-12, ndng d6 mudi
NaCl duoc kiém tra trong viing 0-30%.

Céc dac diém sinh hoa khac nhu kha ning
dong hoéa D-glucose, L-arabinose, D-mannose,
D-manitol; khur nitrate, nitrite duoc xdc dinh
bang kit API 20NE (bloMerleux Phap). Su thuy
phén casein, gelatm va Tween 80 dugc xac
dinh theo md ta cua Cowan & Steel (1965)
Thanh phén axit béo ctia vi khuan phan lap
dugc phan tich theo mé ta cia Pang Diém Hong
va nnk. (2007).

Dinh tén sinh hoc phén tir ciia ching tiém ndng

DNA tdng s cua Chung vi khuan tiém ning
dugc tach chiét va tinh sach theo kit
Wizard Genomic DNA Purification
(Promega, Madison, WI). Gen 16S rRNA cua
ching lya chon duoc khuéch dai bang PCR su
dung DNA téng sb lam khuon véi cap moi 27 F:
5’- AGAGTTTGATCCTGGCTCAG-3’(20 nu)
va 1525 R: 5’- AAAGGAGGTGATCCAGCC-
3°(18 nu) (Kawata & Aiba, 2010). San pham
PCR sau d6 dugc tinh sach bang Centrifuge Kit,
Promega (USA) va doc trinh tu truc tiep trén
may ABI PRISM ® 3100-Avant Genetic
Analyzer (USA). Poan trinh tu gen 16S rRNA
doc dugc sé duoc so sanh véi cac trinh tu doan
gen 16S rRNA trén NCBI sur dyng chuong trinh
BLAST. Sau do, cac chuong trinh phan mém
chuyén dung nhu DNA Club, ClustalXﬂ 1.83,
DNASTAR va MEGA 4 dugc su dung dé phan
tich, so sanh va xay dung cay phat sinh chung
loai cia mau nghién cau. Trinh ty gen 16S
rRNA cua céac loai thuoc chi Halomonas va chi
Oceanospirillum (nhom ngoai) dang ky trén
GenBank da duoc sir dung dé xay dung cdy
phat sinh chung loai.

Xdc dinh ham lwgng pyruvate trong moi
truong nudi cay

Ham 1u:0’ng pyruvate trong moi truong nudi
cdy dugc xac dinh bing phuong phap
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salicylaldehyde véi mét so thay doi dé phi hop
véi dieu kign Vigt Nam (Berntsson, 1995). Dich
nuodi cay vi khuan dugc ly tdm ¢ 12.000
vong/pht trong 5 phat. Ong nghiém chira 1 mL
dich nudi sau ly tdm loai bo té bao dwoc bo sung
thém 1 mL dung dich NaOH 25% va 1 mL dung
dich 2% salicylaldehyde pha trong ethanol, tron
deu va dat trong bé on nhi¢t ¢ 37°C trong 10
phat. Sau phan @ng, hon hop dugc dé ngudi &

nhiét do phong va dugc x4c dinh mat d¢ quang
& budc séng 470 nm bang may quang pho
(Hitachi U-1100 Spectrophotometer, Nhat Ban).
Ham luong pyruvate trong mau dugc xac dinh
dua trén gié tri OD470 (gid tri mat do quang do
tai budc song 470 nm) thu dwgc va duong
chuan vé méi twong quan gilta ham lu:ong
sodium pyruvate chuan (CsHsNaOs, Sigma) vai
gi& tri ODao twong ung.

Bdng 1. Mot s0 dédc diém cua cac ching vi khuan va mén da phan lap

Dic diém ND1 ND2 ND3 ND7
Mau sic khuan lac tron, kem tron, kem tron, vang tron, kem
. TSI 2,01-2,67 x 1,04-1,63 x 1,67-1,91 x 4,16-6,77 x
Kich thudc té bao (k) 0,50-067 | 063-075 | 29258 | 0,61-083
Hinh dang té bao que gue ngén que ngén que dai
Tich lity PHB + + - +
Sinh polysaccharide ngoai bao + + + -
Hoat tinh oxidase + + - +
Hoat tinh catalase + + + +
Dai ndng d6 mudi (% w/v) 0,5-20 0,5-20 0,5-20 0,5-20
Dai pH 6-12 5-12 5-12 6-12
Dai nhiét d6 (°C) 20-40 20-45 20-40 20-40
Khir nitrate + + + +
Khir nitrite + + + +
Thuy phén
Casein - - - -
Gelatin - - - -
Tween 80 — - — -
Kha ning dong hoa
D-glucose + + + +
L-arabinose + + — +
D-mannose + + + +
D-manitol + + + +
Thanh phan axit béo chinh
C18:1w—-7c 35,3 30,5 36,3 38,7
C16:0 19,6 22,9 17,2 15,3
C19:0 cyclo ®8c 0,6 1,8 0,3 0,1

+ dwong tinh; — &m tinh

KET QUA VA THAO LUAN

M@t sé dic diém hinh thai, hoa sinh cia céac
ching vi khuan wa méan da phﬁn lap

Céac két qua quan sat vé mat hinh thai da
cho thay ca 4 chung dwoc phan lap déu 1a vi
khuin Gram am, hinh que. Trén mdi trudng
thach GTY 5%, chung ND1, ND2 va ND7,
khuan lac c6 mau kem, hinh tron va duc. Trong
khi do, ching ND3, khuan lac lai c6 mau vang.
Céc Chung déu c6 kha ning sinh truong véi

khoang ndng d6 mubi 1a 0,5-20%, pH 5 hoic 6—
12, nhiét d6 20-40°C hoac ngudng nhiét cao
nhét 13 45°C trong tru’ong hop cua chung ND2.
Ngoai ra, chung con ¢6 mot sé dic diém khac
dugc trinh nay ¢ bang 1. Dua theo khoa phan
loai cua Vreeland et al. (1980), 4 chung vi
khuén ra man phan l4p tir rieng ngap man huyén
Giao Thuy, Nam Dinh dugc ki hiéu la ND1,
ND2, ND3 va ND7 c6 thé thudc chi
Halomonas. Hinh 1 la hinh thai té bao cua 4
chung dugc chup bang kinh hién vi dién tr quét.
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Hinh 1. Hinh thai té bao cua céc chung
vi khuan ua man da phan 1ap tir risng ngap man
huyén Giao Thiy, Nam Dinh dugc chyp bing
kinh hién vi dién tir quét

Kha ning sinh trwéng, téng hop pyruvate va
PHB ciia cac chiing vi khuin wa min phan
l1ap dwoc

Bén chung vi khuan wa man sau khi phan
lap, 1am sach, dugc nudi cdy trong moi truong
GTY 5% NaCl c6 bo sung 15% glucose nham
danh gia kha ndng sinh truéng cling nhu sinh
téng hop pyruvate va PHB. Két qua chi ra ¢
bang 2 cho thay, khi sinh truéng cua cac chung
di vao pha can bang (sau 60 gid nudi cdy), ham
lugng pyruvate va PHB cua chung ND7 dat cao
nhat so voi 3 chang con lai tuong ung la
6,78 g/L va 50,23% kho1 luong kho. Chung
ND3 khong 0 khd ning tong hop PHB. Pi co
rat nhiéu cac cong bd lién quan dén viéc san

xuit PHB tir c4c lodi thudc chi Halomonas.
Theo nghién ctru cia Quillaguaman et al. (2006)
va Tan et al. (2011), khoi lugng khdé va ham
luong PHB cta Halomonas boliviensis va
Halomonas TDO1 tuong tng dat 4 va 6 g/L; 60
va 69% khéi luong khd. Nghién cuu cua Kawa-
ta et al. (2012b) cho thdy mét sb loai thudc chi
Halomonas co6 kha nang tich luy PHB 5-25,1%
khéi luong khd khi nuéi lic ¢ 6ng nghlem chia
moi truong marine broth (MB) véi 3% glucose
trong 72 gio ¢ 33°C. Ham lugng PHB cua
chung Halomonas sp. KM1 tang lén dang ké
(63,6%) khi nudi trong moi trucyng SOT co bo
sung 10% glucose sau 48 gio nudi cdy. Poan
Van Thugc va Nguyen Thi Voc (2016) da phan
lap dugc 3 chang vi khuan wa man tir dat ring
ngap man Quang Ninh cé kha nang sinh truéng
dat 3,3-4,3 g/L sinh khéi kho va tich liiy luong
PHB dao dong 50-67% sinh khéi kho. Nhur vay,
so véi cac cong bd khéac co thé thay ching vi
khuan wa man ND7 ciing la chung tiém ning
cho viéc san xuat PHB.

Mac du ham luong pyruvate cua chung ND7
cao hon rét nhiéu so voi cdng bd trude dé cua
Ngbé Thi Hoai Thu va nnk. (2018) (0,11 g/L)
nhung van con thap dé c6 thé s dung dé san
Xuit pyruvate & quy md Ién hon. Nghién cau
cua Kawata et al. (2016) cho thay, chung Halo-
monas sp. KM1 khi nudi trong moi truong SOT
cai tién c6 bd sung 20% glucose c6 thé tlet py-
ruvate Ién t6i 63,3 g/L sau 48 glo nuoi Cay Do
vay, viéc tim dugc dleu kién nudi ciy dé cé thé
tang kha nang san Xuit pyruvate caa ching nay
la cong viéc can tién hanh nghién cau.

Bdng 2. Kha ning sinh trudng, tong hop pyruvate va PHB cua cic chung vi khuan ua min di phan
1ap khi nu01 trén moi truong GTY 5% NaCl cé bd sung 15% glucose

Ky hi¢u mau| Khdi lugng kho (g/L) | Ham lugng pyruvate (g/L) | Ham lugng PHB (% khdi lugng kho)
ND1 3,20 £ 0,02 3,01+0,21 40,25+ 1,25
ND2 3,07+ 0,01 1,01 £0,01 35,76 £ 0,96
ND3 3,25+ 0,03 2,23+0,03 0,00 £ 0,00
ND7 4,56 £ 0,02 6,87 + 0,06 50,23 £ 1,45
Theo coéng bd cua Calabia et al., (2011) sung 20% glucose Do vay, ching t6i da thu

Yokaryo & Tokiwa (2014) cac chung vi khuan
c6 kha nang chiu kiém la nhiing chung tiém
ning dé san xuit cac axit hiru co trong do co
pyruvate. Kawata et al. (2016) da phat hi¢n kha
nang pyruvate duqc tiét ra moi trrong nubi Cay
I&n toi 63,3 g/L sau 48 gid nudi chung vi khuén
Halomonas sp. KM1 trong moi truorng khoang
c6 do kiém cao (mdi trudng SOT cai tién) va bo
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nudi ciy cac chung vi khuin wa min di phan
lap trong moi truong nay. Vigc str dung moi
truong SOT dé nudi cdy vi khuin cho san xuat
pyruvate hoic PHB khong chi gidp giam gia
thanh nudi cay vi day 1a moi truong khoang, ré
tién ma con han ché duoc su tap nhiém céc loai
vi khuan khac bai pH caa méi trudng nay kha
cao (pH 9,4).
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Két qua cho thay, trong sb 4 chung di phan
lap chi c6 chung ND7 c6 kha nang sinh truong
t6t. Ham lugng pyruvate duoc tiét ra méi truong
tang theo thoi gian nudi cay va dat 21,02 g/L
sau 60 gid nudi cidy. Ham luong PHB ting
nhanh trong thoi gian dau va sau 48 gid sy tich
lily chung khong co sy khac biét dang ké, cao
nhat tai thoi diém 60 gid voi ham luong khoang
51,26% khdi luong khd (hinh 2). Trong qué
trinh duong phan, pyruvate dugc tao thanh nho
sy chuyén hoa glucose thanh phosphoenolpy-
ruvate (PEP), sau d6 PEP s& dugc chuyén hoa
thanh pyruvate nho enzym pyruvate kinase
(PK). O budc tiép theo pyruvate s& bi loai gc
carboxyl dé tao thanh acetyl-CoA nhd pyruvate
dehydrogenase complex (PDC), va acetyl- CoA
s& budc vao hang loat cac budc tiép theo dé tao
ra PHB. Néu nhu hoat tinh cia PK cao hon
PDC, pyruvate s& duoc tich lity nhiéu hon. Nhu
vay, Vai ndng d6 glucose rat cao ban dau (20%)
& giai doan dau tién, qua trinh tich liy PHB va
tiét pyruvate dong thoi cung ting. Sau do su
tich liiy PHB cham dan sau 48 gio trong khi qua
trinh tiét pyruvate van tiép tuc ting c6 thé la do
hoat tinh cta enzym PK lic nay cao hon PDC.
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Hinh 2. Kha ning sinh truong, tong hop py-
ruvate, PHB cua chung ND7 khi nu6i trén moi
truong SOT c6 bo sung 20% glucose

Két qua thu dugc cho thiy, day la ching
tiém nang dé san xut pyruvate va PHB. Tuy
nhién, trong thoi gian téi can t1ep tuc nghlen
cliiu nham ning cao ham lugng pyruvate san
sinh tir chiing vi khuan nay.

Dinh tén khoa hoc ching ND7 dua trén trinh tu
dogn gen 16S rRNA

Bén canh cac dic diém hinh thai, sinh héa,
viéc doc va so sanh trinh tu gen 16S rRNA s&

cho phép dinh tén khoa hoc mét cach chinh xéac
hon ching vi khuan nghién ciu. Do d6, doan
trinh ty gen 16S rRNA ctia mau ND7 da duoc
khuéch dai bang cap moi 27 F-1525 R véi kich
thuac khoang 1500 bp. So sanh doan trinh ty
gen 16S rRNA thu duoc vai mot sé loai thuoc
chi Halomonas da cong bd trén ngan hang gen,
ching t6i nhan thay ti 1¢ phan trim tuong dong
gitra cac loai thudc chi nay dao dong tir 90,1%
dén 99,5%. Trong d6, chung ND7 c6 do twong
ddng cao nhat dbi voi loai H. maura (mi sb
dang ky YIM 94343) 1a 99,5%, tiép theo la loai
H. pantelleriensis AAP (X93493) la 95,4%.
Trén cay phat smh chung loai (hmh 3) cho thay
chung ND7 ¢6 méi quan hé rat gan giii v6i cac
loai thudc chi Halomonas.

Nhu vay, dua vao cac dic diém hinh thai,
hoa sinh va két qua doc, so sanh trinh tu doan
gen 16S rRNA, ching tdi cho rang chung ND7
c6 thé thudc vé loai H. maura.

98 — H. neptunia Eplumel (AF212202.1)

H. variabilis (LN849901.1)

H. aguamaring DSM30161 (AJ306888.1)
H. subglaciescola DSM4683 (M93338.1)

H. fontilapidosi SCR (EL:M-]:MD 1)
H. halocynthioge KNIM1376 (AJ417388.1)

H. halophila (LN849910.1)
H. caseinilytica AJ261 (EF52874.1)
No7
1001 H. maura (NR116946.1)
H. desiderata (NR026274.1)
H. rifensis HK31 (HMO026177.1)
H. gijinojingensis YIN93003 (HQ832735.1)

H. cupida DSM4740 (FN257742.1)

’7 H. haloduran DSMNS5160 (FN257743.1)
Zymobacter palinae T109T (D14555.1)
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0ot

Hinh 3. Cay phat sinh chung loai ctia ching
ND7 so sanh véi céc loai thuge chi Halomonas
da dugc cong bo trén ngan hang gen

KET LUAN

ba phan 1ap duoc 4 ching vi khuan ua min
tir mau dat thu & ring ngap man Giao Thuy,
Nam Dinh c6 kha ning tiét tong hop chat déo
sinh hoc PHB va pyruvate. Trong d6, ching
ND7 ¢6 kha nang tiét ra 21,02 g/L pyruvate va
tich iy PHB 1én t6i 51,26% khdi luwong kho sau
60 gid nudi cay trong moi truong SOT cai tién
¢6 bd sung 20% glucose.

Dua trén cac dic diém hinh thai, hoa sinh va
trinh ty doan gen 16S rRNA, ching ND7 dugc
xéc dinh thudc vé loai Halomonas maura.
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Loi cdm on: Nghién cuu nay dugc tai tro boi
Quy Phat trién khoa hoc va cong nghe Quéc Gia
(NAFOSTED) trong dé tai ma sd 106-NN.04-
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POTENTIAL PYRUVATE AND POLY (3- HYDROXYBUTYRATE) PRODUC-
TION OF HALOPHILES BACTERIA ISOLATED FROM GIAO THUY, NAM
DINH’S MANGROVE FOREST

Hoang Thi Lan Anh?, Luu Thi Tam?!, Hoang Thi Minh Hien?,
Nguyen Cam Ha' 2, Ngo Thi Hoa Diep*, Ngo Thi Hoai Thu?,
Yoshikazu Kawata®, Nguyen Thanh Thuy®, Dang Diem Hong#*

YInstitute of Biotechnology, VAST
2 Graduate University of Science and Technology, VAST
3Biomedical Research Institute,
National Institute of Advanced Industrial Science and Technology (AIST), Japan
*Thien An Trading Production Joint Stock Company
5 National Institute of Hygiene and Epidemiology

SUMMARY

Pyruvic acid (pyruvate) the most important a-oxocarboxylic acid, plays a central role in energy metabo-
lism in living organisms. It is used mainly as a starting material in the biosynthesis of pharmaceuticals as well
as employed in the production of crop protection agents, polymers, cosmetics and food additives. Four Gram-
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negative, moderately halophilic, pyruvate and poly (3-hydroxybutyrate)- producing strains were isolated from
soil samples collected from mangrove forest at Giao Thuy, Nam Dinh province. Preliminary screening results
showed that among four strain, the ND7 strain was able to produce the highest bioplastic-poly (3-
hydroxybutyrate) (PHB) and extracellular secretion of pyruvate, respectively, reaching 50.23% dry weight
and 6.87 g/L after 60 hours of cultivation. When cultured in high alkaliphilic medium (pH 9.4), the pyruvate
secretion increased significantly (21.02 g/L after 60 hours of cultivation). Based on the morphological, bio-
chemical characteristics and nucleotide sequence analysis of partial 16S rRNA gene, the ND7 strain was iden-
tified as Halomonas maura. The results allow us to conclude that ND7 strain is a potential target for the ex-
ploitation of pyruvate in a larger scale.

Keywords: Holomonas, bioplastic halophilic bacteria, organic acid, pyruvate.
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