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Linh vuwe ki thuit dwec dé cip

Sang ché d& cap dén ching vi khuan tia quang hop Rhodopseudomonas sp. PLCI ¢6
kha nang tao mang sinh hoc vé6i hoat tinh cao ¢ nhidu ung dung trong xir Iy diu diezen, cac
thanh phan hydrocarbon thom va no ¢6 trong ddu mé va nude 6 nhiém dau ddng thoi c6 kha
nang tich iy Co-enzym Q10.
Tinh trang k§ thuit ciia sang ché

Mang sinh hoc

Mang sinh hoc (biofilm) 1a mét tdp hop céc vi sinh vat bam trén mat bé mit cua vat thé
rin hodc bé mat chét 16ng, tao thanh 16p mang bao phti bé mit d6. Phin 16n céc vi sinh vat sinh
trudng trén moi trudng ban 1ong déu c6 kha ning tao ra mang sinh hoc. Khu hé vi sinh vét
trong biofilm c6 kha ning chéng chiu cac diéu kién khic nghiét cua méi truomg t6t hon, hd tro
trao ddi chét t6t hon va han ché su canh tranh ciia cac vi sinh vét khac (O’Toole va cong su,

2000).
Sw hinh thanh biofilm

Mot qué trinh hinh thanh dién hinh cta biofilm c6 thé dugc tom tit thanh ba giai doan
chinh: Giai doan dau 1 giai doan gin, bi anh hudng nhiéu béi cac dic tinh bé mit va ty 1& cac
vi sinh vat dugc van chuyén dén bé mat. Hai giai doan sau la sy tang sinh va tdng trudng, bi
anh hudng boi cac yéu td van chuyén va sy khuéch tan chit dinh dudng, luc cit bé mat caa
dong chay va tde do tdng trudng cua vi sinh vat. Biofilm s€ bi phan giai khi viéc san Xuét cac
polyme ngoai bao bi han ché do hau qua ctia dot bién (Cheng va cong su, 2010).

Vi sinh vat bam vao bé mit gia thé theo nhiéu cach khac nhau. M6t sb vi sinh vat tu ban
than n6 da co tinh két dinh nho lipo-polisaccarit ngoai bao cdng véi nhitng diic tinh ciu tric té
bao hd trg cho viée di chuyén dén bé mit 13 cac phan phu gde protein nhu 16ng nhung hosc 16ng
roi & vi khudn. Céc vi sinh vét khéc chi tong hop chét két dinh cn thiét khi xuét hién bé mt cho
chung bam vao, dién hinh nhu trong vong 15 phut khi vi khudn gdy viém dudng hé hip
Pseudomonas aeruginosa gap mdt mat kinh, né s& kich hoat ngay mét gen cin dé tdng hop
polisaccarit, khi vi khuan d gin vao bé mit, ching phan chia va lién tuc san xuit nhidu
polisaccarit dé tao nén mang sinh hoc hoan chinh (Barken va cong su, 2008).

Thanh phan ciia biofilm

Mdt biofilm trong tu nhién gdm 2 thanh phén chinh: Thanh phén t& bao (tap hop cac té
bao cua mét hay nhiéu loai vi sinh vat khac nhau, bam dinh trén bé mit nhat dinh) va mang
lu6i cac hop chét ngoai bao (extracellular polymeric substances - EPS) bao quanh cac té bao,
tao nén céu tric dic trung cho biofilm. Trong d6, khdi lwong té bao vi sinh vat chiém 2 - 5%

téng khéi lugng biofilm, 3 - 6% la cac EPS va ion, con lai 1a nudc (Andersson va cdng su,
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2009). Mot té bao riéng 1é c¢6 thé tao ra vai thanh phan ngoai bao khac nhau tiy thudc vao
didu kién méi trudong, dic tinh cua timg loai vi khudn ciing nhu cach thirc hinh thanh biofilm
cﬁa> loai do.

Thanh phan mang lwdi cdc hop chdt ngoai bao (EPS)

Thanh ph?m EPS rét da dang tuy loai vi sinh vét, dang biofilm va diéu kién hinh thanh.
Nhung v& co ban déu bao gdm céc thanh phan chinh sau: 3 - 37% la protein, 9 - 50% 14 axit
nucleic, 3 - 21% la carbonhydrat. Cac hop chét nay thay dbi theo khong gian va thoi gian ton
tai ctia biofilm. V& co ban biofilm cang day va thoi gian ton tai cang 1au thi ¢6 ham luong EPS
cang nhidu, thong thudng mot EPS ¢6 d6 day tir 0,2 dén 1pm, & mot sb loai vi khudn d¢ day cta
16p EPS khong vuot qua 10 dén 30pum. Mat do t& bao tap trung cao nhét & 16p dinh ctia biofilm
va giam dén theo d6 sau nhung thanh phan EPS lai phong pht hon & viing phia trong biofilm.
Thanh phan EPS trong hau hét céc biofilm ciing khac biét so véi cac vi sinh vat & dang sdng tu
do. Nhitng thanh phén chinh trong mét biofilm bao gdm polisaccarit, protein va ADN (Bang
1.1) (Dolan, 2002).

Bang 1. Vai tro ctia EPS trong biofilm (Dolan, 2002)

Téac dong Thanh phan Vai tro

Kién tao Polisaccarit, amyloit CAu tao nén ciu truc biofilm
Hoat héa Enzym ngoai bao Phén hity chét hitu co

Hoat hoa bé mat Axit ampiphilic Tuong tac gifta cac bé mit
Truyén tin Lectin, axit nucleic Truyén tin gitra cac té bao
Chét dinh dudng Nhiéu loai polyme Ngudn cung cdp C, N, P

Polysaccarit 13 thanh phan quan trong nhat dé tao nén cu tric hoan chinh ctia biofilm.
Céc polisaccarit rat da dang vé thanh phan, dic tinh sinh 1y sinh héa thong qua cac dang lién
két glicosidic (B- 1,4, B-1,3 hay a- 1,6) giita cac phan tir hay do sy khac nhau cla cac don vi
monome. Polisaccarit c6 thé 1a cac ddng phén tir cdu tao boi 2 dén 4 dang don phéan khéc nhau
nhu alginat, emulsan, gellen. Cac monosaccharit trong biofilm la D-glucoza, D-galactoza, D-
manoza, L-fructoza. Nhom axit uronic nhu axit D-glucuronic, axit D-galacturonic. Thanh
phan cac dudong don c6 anh huong dén dic tinh cia ca mang ludi biofilm (Burdman, 2000).
Ung dung mang sinh hoc trong xik Iy nueée 6 nhiém dau

Hién nay, trén thé giéi dd c6 nhiéu nghién ctru vé cic ching vi sinh vit tao mang sinh
hoc nhim tmg dung trong xtr Iy cac hydrocarbon thom nhu benzen, naphtalen, phenol, toluen,
xylen, v.v. (Meliani va Bensoltane, 2014; Shimada va cdng su, 2012; Yamaga va cOng su,
2010). Ung dung biofilm trong phén huy cac hop chit hitu co di dugc nghién ctru tir ndm
1989 (Hettige va Sheridan, 1989). Hettige va Sheridan (1989) cling ching minh céc loai
Hormoconis resinae, Penicillium corylophilum va Paecilomyces variotii sinh truéng t6t trén
dAu diezen va c6 kha ning tao mang sinh hoc rét t6t. Cac loai nay da duoc mg dung trong cac

hé théng mang sinh hoc & cac kho xang diu. Kay va cong su (1991) da ching minh vai trd
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ctia biofilm do céc ching vi khuén tao thanh trong viéc phan hiy cic polyme polyurethan.
Céac chung vi khuén nay di st dung polyurethan lam ngudn carbon va ning lugng cho qua
trinh sinh truéng va phat trién cta chung. Nhitng thay dbi trong tuong tac vat ly cua
polyurethan d3 dugc xac dinh va sy dut gdy lién két cna hop chét nay dugc quan sat dudi kinh
hién vi quang hoc. Kim va Kim (1998) da cong bd cac vi khuan trong biofilm c6 thé dé dang
str dung polyeste polyurethan lam ngudn ning lugng nho enzym esteraza ¢ chirc ndng phan
cét cac gbe alkyl cua nhitng hop chét nay.

Ngoai ra, viéc st dung két hop gifra triu va cidm lua my lam gia thé da xu ly thanh
cong nude O nhiém dichlorophenol va pentachorophenol béi ndm Coriolus versicolor v6i
nf‘)ng d6 ban dau 50mg/l cho hicu sut loai bo 1an luot 14 75-80% va 100% sau 24 gio nuodi
ciy (Ullah va cong sy, 2000). Viggiani va cong su (2006) da cong bb ching Pseudomonas
stutzeri OX1 c¢6 kha nang tao mang t5t sau khi duge t6i wu cac diéu kién trén nhiéu loai vt
liéu mang dang rén nhu d4t cét, da va carbon hoat tinh chuyén héa 95% phenol v6i ham luong
ban du 12 600mg/1 theo con dudng meta.

El-Masry va cdng su (2004) da chimg minh tai 16p bé mit twong tac gitta dau va nuéc
s& tao ra 16p mang sinh hoc cua céc vi sinh vét. Lép mang nay c6 kha nang phén c4t dau thanh
cac hat nho hon, nho do6 chﬁng ¢6 thé d& dang phan hity va chuyén hoa cac thanh phin diu mo.
Cac nhém vi sinh vat nay thuong 14 Bacillus, Mycobacterium, Neurospora, Pseudomonas,
Vibrio, Acinetobacter, Trametes, v.v. (Sigh va cong su, 2006). Chung c6 kha néng st dung rat
tdt cac hydrocarbon c6 trong dau mo nhu phenol, benzen, v.v. lam ngudn carbon va ning
luong. Do d6, chung da duoc tmg dung trong xur 1y nudce & nhidm dau.

Dau mé va tac dong cua cdc hop chdt hydrocarbon thom cé trong dau mé

O nhi®m mdi truong do diu mo va cic séan phim dau mé dang la vAn dé mang tinh
toan cAu, nhét 12 nhitng nudc c6 nén cong nghiép dau khi phat trién. Ca ba qua trinh khai thc,
ché bién san xuét va van chuyén phan phdi tiéu thu diu mé déu c¢6 nguy co 6 nhiém dau, gy
tac dong truc tiép dén cac hé sinh thai tu nhién, doi song kinh té x4 héi ctia ca cong dong.

Chét thai tir ddu mé 12 c4c loai chat nguy hiém nghiém trong khi ching xam nhép vao
mdi truong nudc bodi ching rat doc dbi véi cac sinh vét song dudi nude va cb thé pha huy
toan bd hé sinh thai cta cc khu vuc bi 6 nhidm dau (Nguyén B4 Dién, 2008). Co rét nhiéu
nguyén nhan dan dén viéc dau phat tAn ra ngoai mdi truong, dac biét 1a moi truong bién, dau
tién phai ké dén viéc tau cho dau gap su ¢b hoic do c¢b ¥ stic xa trai phép, 1o i 6ng dan dau,
stc rira bé chita dau tai cac kho béi, do thim do va khai thac tai dau bi rach do dia chén, hoic
cling ¢6 thé 14 do cac nha mdy xi nghiép tiéu thu mot lugng dAu r4t 16n sau d6 xa thai ra bién
ma khoéng qua hé thdng xir 1y. Tai cac gian khoan dAu trén bién, nudc thai 6 nhidm du phat
sinh tir viéc rira san tau, thiét bi may moc va cac khu vuc vé sinh thiét bi, nudc rira khoang
chira dau, v.v. Cac may moc phuc vu muc dich khai thac dau khong dam bao cling 1am tang
nguy co 10 ri dau ra ngoai moi trudng. O nhiém dau lam thay ddi tinh chét 1y hoa ctia moi

trudng nudc, lam ting d6 nhét cta nude do déc tinh cua diu c6 dd nhét cao. T d6 1am anh
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hudng dén qua trinh di chuyén cla céc phan tl, nguyén t6 trong nude. Céc 16p dau khi phat
tan ra ngoai moi trudng néu day hon 0,1 mm c6 thé can tro déng ké su trao dbi khi cia nudc
bién 1am giam ndng do oxi hoa tan, bién d6i pH, phét sinh khi doc nhu: SOx NOx, v.v. tir d6
gdy can tré mot s6 phan tmg héa hoc, lam bién ddi cac thanh phan héa hoc trong nuéce (Atlas,
1995), tham chi c6 thé lam mét kha nang tw 1am sach ctia nude. Dic biét, dau c6 kha ning
phén tan rit nhanh va manh trong mdi trudong nudce, do vay chi mot sy ¢b tran dau xay ra ma
khong xtr 1y kip thoi no6 co thé anh hudng nghiém trong d&én mot dién tich rét rong. Viéc 6
nhidm diu din dén ham luong doc td trong sinh vat bién ting dang ké, 1am réi loan céc chic
nang sinh ly nhu ho hép, phat trién, sinh san sinh hoéa, v.v. va ¢6 thé dén t6i tr vong. Khi ham
lugng cac doc t6 hitu co nhu chét hoat hoa bé mit dat 5 mg/l trong nuéc giy tir vong hang
loat cac dong vat khong xwong séng nhu: Capitella capital, Scoleleis fuliginnosa (Atlas,
1981). Do d6, 6 nhiém mdi trudng nude bién s& lam suy thoai hé sinh thai va cinh quan, gidm
nang suét va da dang sinh hoc, tai nguyén sinh vét bién, ven bo (rimg ngdp man, dat ngap
nuée, co bién, san ho, sinh vat phu du, sinh vat bam day), tai nguyén du lich, v.v.

Dic biét, nudc c6 nhiém diu tai cac ving vinh, dam phé ven bién gdy tic dong
nghiém trong dén moi trudng. Do dau bam vao ré cdy gy can trd qué trinh trao d6i chét va
hép thu céc chit dinh dudng din dém 1am chidm qua trinh sinh truéng va phat trién cta cac
loai thuc vat. Ddng thoi nude nhiém diu ciing gay tac dong manh dén cac loai thity san nudi
tai khu vuc ndy twong tw nhu ddi v6i hé sinh théi & bién (Nguyén Ba Dién, 2008). Thong qua
d6. 6 nhidm méi trudng nudce bién anh hudng t6i sie khoe con ngudi (qua chudi thie an bi
nhiém doc, qua nudc tam, v.v.) va can trd cac hoat dong nhan sinh, ddc biét 1a nudi tréng,
danh bét thity san va du lich, v.v.

Hon nita, du c6 cAu tao tir cac thanh phin gdm nhiéu hydrocarbon thom tao thanh
nén khi xdm nhip vao mdi truong nude, nhiing hydrocarbon thom nay ¢6 thé hoa tan vao
nude lam tang tinh ddc trong nude, hiy hoai moi truong gdy anh hudong nghiém trong dén doi
sbng sinh vét. Theo nghién ctru vé cac hop chat hydrocarbon thom, ngudi ta lai cang ¢ thé
khéng dinh tinh doc ctia n6 dén sinh vat, tham chi nhiéu hop chit trong s6 nay co thé gay dot
biéw, quai thai. Trong moi trudng nude, ngudi ta ude tinh cd khoang 99200 tAn hop chéat da
vong thom (PAH) tham nhédp vao dai duong moi thang. C6 t6i trén 80% lugng nude thai trén
thé gidi khong duogce thu gom xtr 1y, ¢ nhitng nudc kém phat trién ty 1& nay lén t6i hon 95%
(UN Water 2014). Theo tinh toan ¢6 khoang 0,02 — 0,1mg/l phenol, 0,5 — 2,5mg/l PAH cung
mot s6 hydrocarbon thom khéc c6 mit trong céc loai nuée thai. Khong chi tdn tai trong mdi
truong nude ty nhién, hydrocarbon thom con dugce tim thdy trong nhiéu mau nudc ubng.
Trong mdt nghién ctru nude ubng ctia Tehran, tha d6 cua Iran, nong d6 PAH don 1¢ dugc phat
hién theo timg chat 12 2,01 — 38,96mg/l va ndng 4o PAH tong sb 1a 32,45 — 733,1mg/l. Pay la
gia tri tuong dbi cao so v6i cac gia tri dugc ghi nhan & cac khu vuc khéc trén thé gidi (Atlas,
1995). Piren 1a mdt trong nhitng PAH da dugc phat hién tir cac mau ciia nha may xur ly nude

thai Bekkelaget & Oslo (Na Uy): trong giai doan ndm 1979 (mua mua 1a 168 ng/l con mua kho
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13 189ng/1) dén nam 1980 (mua mua 14 110ng/l con mua kho 1a 248ng/1). Ngoai ra, piren ciing
da duoc phat hién trong cac mau trim tich & quanh vinh khu vuc Puget Sound (Washington),
v6i ndng do trung binh 14 3775pug/kg trong luong kho (Atlas, 1995). Tai Viét Nam nam 2003,
ndng do bui tai Thuong Pinh, Bach Khoa, Chuong Dwong 1an lugt 13 3,96ng/m?; 4,24ng/m?;
10,53ng/m®. Nam 2007, ndng do piren trung binh tai 9 diém trong ndi thanh Ha Noi la 14 —
36ng/l (Nguyén Ba Hitu va cong su, 2007).

Nuée nhiém dau néu khong duoc xtr 1y kip thoi khi dé lan vao méi trudong dét hodc sy
cb tran dAu xay ra trén dit lién s& gay hau qua rAt nghiém trong. Qua thoi gian dau s& ngdm
xudng dét phia dudi khong thé tu phan hiy duge gay nhidm doc cho méi truong dat. Tir do
gdy anh huong dén qua trinh van chuyén céc chat dinh dudng trong dat va qué trinh sinh
trudng, phat trién cua cac sinh vat trong dat ciing nhu thuc vét. Chidu cao ctia cdy & d4t nhidm
dau chi bang tir 20 — 30% chiu cao cuc dai cta cdy trén dat khong bi nhiém dau (Atlas,
1995). Dt bi nhiém diu Iam cho céc sinh vat kho phat trién, can trd qué trinh hd hap va trao
d6i chét cua chung v6i méi truomg. Van dé 6 nhiém dau ¢ moi truong dat hay xdy ra & cac
vinh ven song, bién va noi xay ra su cb tran dau trén dat lién.

Dbi véi moi trudng khi, cac thanh phan hydrocarbon nhe, luu huynh, nito, v.v. trong
diu khi gap 4nh sang, nhiét do bdc hoi 1én s& gdy 6 nhiém mui, lam gia ting thanh phan khi
nha kinh va cac khi gdy 6 nhiém mdi trudng khong khi. Cac dong co st dung nhién lidu tir
dau, trong qua trinh s dung khong thé chuyén héa hét 100% do vy dé phat sinh khi thai
VOC, COx, SOx v.v. giy 6 nhiém méi truomg khi.

Co-enzym Q10

Co-enzym Q10 (CoQ10) 12 mdt hop chit tan trong dau, ¢6 ban chit gibng vitamin va
v& mit cAu tao héa hoc CoQ10 la mét izo-pronoit gdm 10 ndi bén (Tian va cong su, 2010).
Pay 1a mot thanh phin quan trong va can thiét trong hé thong dan truyén dién tir trén mang
sinh chét cta sinh vat nhan so va ¢6 mit trén mang trong ty thé cia cac sinh vét nhin chudn
6 vai trd 1a chét cho va nhén dién tir gitta phic hé VI va phirc hé III. CoQ10 ¢ vai trd rat
quan trong trong rat nhiéu phan tmg sinh hoa trong co thé con ngudi, 1a chét chéng oxi hoa,
chéng céc gbe tu do cuc manh trong cac phan tmg trao doi chat. Cac nghién ctru trén thé gioi
da chi ra ring, CoQ10 c6 vai tro rét quan trong trong diéu tri cc bénh vé tim mach, Parkinson,
dac biét ching con ¢6 tac dung phong chdng giam can cho cac bénh nhan mic hdi chimg suy
giam mién dich mic phai (HIV/AIDS). Ciing gidng nhu vitamin, CoQ10 14 thanh phan cin
thiét c6 trong thuc pham dé diéu tri bénh. T4t ca cac md hoat héa cho qua trinh trao d6i chat
rat hhay cam v6i su thiéu hut CoQ10. Bén canh d6, ngudi ta con thiy rang ngoai tudi 20, ham
lugng CoQ10 & con nguoi dugce tao ra ngay mot giam sut. Do vay, CoQ10 1a “thuc phém tb1
chp thiét” dé duy tri tudi tré. Ngay nay, CoQ10 di dugc thwong mai héa thanh thuc phim
chirc nang tai M§ va Nhat Ban. Pdng thoi, CoQ10 ciing c6 mit trong nhiéu san pham lam dep
chéng 130 hoa, chéng ung thu da ctia nhidu hing m§ pham trén thé giéi nhur Shiseido (Nhat
Ban), Nivea (Dtrc), Loreal (Phap), v.v. (Yen va Chiu, 2007).
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Céac nha nghién ciu dd dua ra 3 phuong phap dé tach chiét CoQ10, bao gdm: tach
chiét tir cAc md ctia dong vat va thuc vat; sinh téng hop hoéa hoc; va 1én men tr vi sinh vat
(Kumar va cong su, 2011). Trong sb cac phuong phap nay, 1én men tir vi sinh vét duoc xem 12
¢6 hiéu qua thuong mai va san pham CoQ10 duoc tao thanh an toan cho con ngudi nhét, déng
thoi, gid thanh lai ré nhat. R4t nhidu vi sinh vat c6 kha ning sinh CoQ10 nhu vi khuin
(Agrobacterium tumefaciens, Paracoccus denitrificans, Rhodobacter sphaeroides, v.v.), nam
mbc (Neurospora, Aspergillus, v.v.), ndm men (Candida, Rhodotorula, Saitoella, v.v.).
Chung A. tumefaciens AU-55 sau khi dugc gay dot bién tao ra 18mg/l CoQ10 sau 58 gid nudi
cly (Yoshida va cong su, 1998). Nguoi ta thdy rang, cac ching vi khuén tia ty nhién (chua
gdy dot bién) da duoc chimg minh 13 nhitng “nha may” “siéu” san xuat CoQ10, dic biét trong
sb @6, chi Rhodospirillum rubrum dugc xem 13 c6 kha ning tao ra ham luong CoQ10 cao nhét.
Tuy nhién, ching R. sphaeroides KY-4113 dot bién d& duoc chimg minh c¢6 kha ning tao ra
350mg/l CoQ10 trong didu kién nudi cAy han ché oxi. Ching dot bién nay c¢6 hiéu suét cao
hon chung dot bién 3,6 14n (Yoshida va cong su, 1998). Hién nay, san xuit CoQ10 tir vi
khudn nhét 13 tir vi khudn tia quang hop da duoc xem la xu huéng ctia nhidu nude trén thé
gi¢i nham dép tmg nhu cau vé CoQ10 trong linh vue y duge hoc. So vé6i cac nhém vi sinh vat
khac, vi khuén tia quang hop duogc chu trong hon ca boi ubiquinon 12 mot thanh phan khong
thé thiéu trong bd may quang hop cla chiing, day 13 noi thu nhan ning lugng tir 4nh sang
thong qua hé théng “anten” bacterioclorophin dé tao ATP, do d6 qué trinh sinh truéng tao
sinh khéi trong diéu kién quang hop ty 1& thuan v6i ham luong ubiquinon (Lamichhane, 2012).
Hon nita, vi khuén tia quang hop c¢6 thé sit dung cac ngudn co chat C hitu co don gian va st
dung nidng lugng anh sang mat troi d8 tao sinh khéi 16n ngay ca khi cudong do chiéu sang thip
(3-5000 lux), nh&r vy c6 thé thuan loi cho qué trinh san xuét CoQ10.

Vi khudn tia quang hop

Vi khuin tia quang hop thudc nhém Proteobacteria va 1a nhém vi khuén thuy sinh c6
kha nang sinh truéng trong didu kién ki khi bang cach quang hop nhung khong thai oxi nhu
nhitng d6i tugng quang dudng khac. Khi duoc chiéu sang, rat nhiéu loai trong nhém nay c6
kha ning sinh truéng quang tu dudng véi CO, lam ngudn carbon hoc sinh truéng quang di
dudng voi cac chét hitu co 1am ngudn carbon. Nhém vi khuén nay duoc phéan b rit rong rai
trong tw nhién, ngay ca nhimg noi c6 diéu kién khic nghiét nhu & Nam Cuc hay sudi nuée
n6ng, subi luu huynh do chiing ¢6 cac kiéu trao d6i chét rat linh hoat trong cac diéu kién séng
trong moi truong khac nhau. Vi khuén tia quang hop c6 séc td quang hop 12 bacterioclorophin
va carotenoit duoc dinh vi trén mang quang hop — 12 phan nam bén trong t€ bao va tiép ndi
v6i mang té bao, qué trinh quang hop c¢6 bacterioclorophin khong san sinh ra oxi. Nhiing nam
gin diy nhém vi khudn tia quang hop c6 nhiéu trién vong tmg dung trong nhidu linh vuc
khéc nhau nho vao kha ning dic biét vé trao dbi carbon va c¢b dinh nito phan tir (Scher va
Proctor, 1960; Khanna va cong su, 1990; Imhoff, 1995, Ramana va cdng su, 2012).

Vi khuén tia quang hop 1 cac té bao Gram 4m, don bao va chiing thudong c6 céc dang
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hinh cdu, x04n, gdy, phdy. Ngoai ra, ching cling c6 thé tn tai & trang thai chudi trong nhiing
diéu kién méi trudng dic biét. Kich thude clia cac té bao thuong tir 0,3 — 6um. Da s6 cac loai
vi khuén tia quang hop déu sinh san biang cach nhan dbi, mét sd loai ¢6 té bao dinh dudng
dang phan cyc thuong sinh san bang cach niy chdi. Khi sinh truong trong diéu kién quang
hop, dich huyén phii té bao thudng c6 mau tia, do, niu, xanh. Su khac nhau vé mau séc 1a do
su c6 mit cua cac sic t& quang hop voi kha niang hép thu 4nh sang & céc budce séng khac
nhau. vi khudn tia quang hop bao gdm hai nhém chinh d6 1a: vi khudn tia quang hop luu
huynh (1a nhiing vi khuén ta c6 kha ning hinh thanh giot “S” bén trong té bao) va vi khuén
tia quang hop khong luu huynh (1a nhitng vi khuén tia khong c¢6 kha ning hinh thanh giot “S”
bén trong té bao ). Pay ciing 1a dic didm quan trong dé phén biét hai nhém vi khuén tia quang
hop nay (Imhoff, 1995).

Hién nay c6 hon 25 chi vi khudn tia quang hop luu huynh di dugc ghi nhan va dugc
chia lam hai ho 1a Chromatiaceae (c6 giot “S” luu bén trong t& bao) va
Ectothiorhodospiraceae (giot “S” bén ngoai té bao). Do c4u tao va dac tinh cta té bao c6 chira
“S” nén ho Chromatiaceae c¢6 kha nang sinh truong véi luu huynh va cac hop chét khtr luu
huynh. Ngoai ra, ching con c6 thé sir dung cac hop chit hitu co chira luu huynh dé 1am ngudn
cho dién tir trong qué trinh quang hop, qua trinh oxi héa niy din dén sy hinh thanh céc hat
tidu cAu cua cac nguyén té luu huynh ling bén trong té bao ctia chiing va san pham cubi cing
dugc tao ra 1a sunphat. Khac v6i ho Chromatiaceae thi ho Ectothiorhodospiraceae lai c6 giot
“S” nim bén ngoai té bao, ching c6 kha ning sinh trudng ddng thoi theo ca hai kiéu 14 quang
tu dudng va quang di dudng. Khi duge tiép xic véi 4nh sang, giot “S” duge hinh thanh bén
ngoai té bao va né dugc oxi hoa thanh sunphua. Sinh trudng cua ching phu thudc vao méi truong
6 ndng d6 mudi va do pH thich hop (Imhoff, 1995; Gibson va Harwood, 1995).

Nhém vi khudn tia quang hop khong luu huynh gdm ho Rhodospirilaceae c6 khoéng
20 chi va 37 loai va vi khun tia hiéu khi. O diéu kién ki khi, tit ca cac loai déu sinh truong
theo kidu khong tich liiy “S” trong té bao ma giai phong vao moi truong va duge oxi hoa dén
sunphat. Chiing c¢6 thé sinh truéng theo kiéu quang tu dudng CO; v6i phan tir hydro hodc mot
s6 hop chét khir ctia luu huynh nhu sunphua, thio-sunphua. Con & trong diu kién hiéu khi-tdi
hay vi hiéu khi-ti, nhiéu loai ¢6 thé sinh truong hoa di dudng va mot sb loai c6 thé sinh
trudng hoa tu dudng. Vi du nhu loai Rhodobacter (Rb.) capsulatus c6 thé sinh truéng quang
tu dudng voi ngudn C 14 CO, hodc cac hop chét hitu co, ddng thoi c6 thé sinh truéng trong t6i
nho qué trinh hd hép, 1én men. Béi vay, vi khuén tia quang hop 13 nhiing loai ¢6 cac kiéu sinh
truong réat linh hoat, noi song wa thich cta ching 1 cac thily vuc ¢6 ham lugng chét hiru co
cao va ham lugng oxi hoa tan thip (Imhoff, 1995; Gibson va Harwood, 1995).

Nhu vay, c6 thé thdy, nhom vi khuan tia quang hop c6 vai trd rt quan trong trong viéc
phan huy va chuyén héa cac hop chét hydrocarbon. Trén thé gidi, Scher va Proctor (nim
1960) 14n d4u tién d4 phat hién ra kha ning st dung axit benzoic 1a ngudn C duy nhét & loai

Rhodopseudomonas (R.) palustris trong diéu kién ki khi ngoai sang. Kha nang chuyén hoa
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axit benzoic & R. palustris, Rhodospirillum (Rs.) fulvum, Rhodocyclus (Rc.) purpureus 1a déc
tinh dc trung dé& phan biét chung véi céc loai khac trong cling mot chi. Kha nang quang
chuyén hoa hop chit thom ciing dugc phat hién & mot s6 loai khac nhu Rc. gelatinosus,
Rhodomicrobium (Rm.) vannielli, Rb. capsulatus, Rb. phaeroides, Rs. rubrum, Rhodoblastus
(Rbl.) acidopphilus (trudc ddy goi 14 R. acidophila) va Rb. blastica. Tuy nhién, nhitng nghién
clru vé qué trinh quang chuyén héa cac hop chét thom chi dwoc tién hanh & R. palustris va
loai nay di dugc st dung nhu md hinh nghién ctru qud trinh chuyén hoa cac hop chét thom
trong didu kién ki khi (Harwood va Gibson, 1988; Gibson va Harwood, 1995; Oda va cong su,
2005; Harwood, 2009; McKinlay va Harwood, 2010; Ramana va cdng su, 2012).
Chi Rhodopseudomonas va nhitng ddc tinh cia né

Trong ty nhién, vi khuén tia quang hop 1a nhém vi khudn c6 kha nang phan huy nhidu
hop chit hydrocarbon thom ¢6 cAu tric khac nhau trong didu kién ki khi ngoai sang (Sikdar
va Irvine, 1997; Gottschal, 1994). Trong s6 cac chi vi khuin tia quang hop, chi
Rhodopseudomonas dugc xem 1a chi c¢6 kha nang s dung cac ngudn carbon linh hoat nhét
(Mutharasaiah va cs., 2010). Chi nay c¢6 kha nang phén huy nhiéu loai hop chét hydrocarbon
thom trong ca didu kién hiéu khi va ki khi. Chi Rhodopseudomonas thudc ho
Rhodospirilaceae va 1a nhom vi khudn tia quang hop khong luu huynh. Nam 1988, Harwood
va Gibson da cong bd 4 ching R. palustris CGA001, CGC023, CGD052 va CGA033 c6 kha
nang phéan huy va chuyén hoa nhidu hop chét hydrocarbon thom chita vong phenol va cac
nhém hydroxy khi nu6i cAy & diéu kién c6 oxi va khong c6 oxi. Chung R. palustris WS17 va
DCP3 dugc ching minh 1a c6 thé quang chuyén hoa 3-chlorobenzoat va st dung hop chét nay
nhu ngudn carbon duy nhét. Chi Rhodopseudomonas duge chimg minh la ¢ thé sinh truéng
t6t trén cac ngudn hop chit hydrocarbon thom c6 chia nhém halogen khac nhu 2-
chlorobenzoat, 4-chlorobenzoat hodc 3,5-dichlorobenzoat (Kamal va Wyndham, 1990; Van
der Woude va cs., 1994). Nam 2002, Oda va cdng sy da cong bd mot sé loai vi khudn tia
quang hop c6 kha ning phan huy axit benzoic trong d6 c6 loai R. palustris (Oda va cong su,
2002). Nam 2004, Larimer va cong su da cong bb toan bo hé gen ctia loai R. palustris va
khing dinh loai nay c¢6 kha nang phén hay va chuyén hoéa cac hop chét hydrocarbon thom
(Larimer va cong sy, 2004). Harwood (2009) d& chimg minh chi Rhodopseudomonas c6 kha
niang phan huy va chuyén hoa nhiéu hop chét hydrocarbon thom nhu céc hop chét axit
clorobenzoic va toluen. Téac gia da tach chiét duoc enzym benzoyl-CoA-reductaza tham gia
vao qua trinh phan cit vong benzen clia cac hop chét hydrocarbon thom (Harwood, 2009).
Tuy nhién cho t6i nay, chua co6 nhiéu cong bd vé kha ning tao mang sinh hoc cta vi khuén tia
quang hop néi chung va chi Rhodopseudomonas néi ri€ng. Nam 2016, Venkidusamy va
Megharaj da cong bd ching R. palustris RP2 phén 14p tao mang sinh hoc trén cyc &m cta hé
théﬁg xt 1y hoa 1y vi sinh vat. Chung nay vira ¢6 kha nang tao mang vura c¢6 kha nang phéan

haty ddu diezen vé6i hiéu suét phén huy 12 47,2+2,7%, him luong dau ban dau 1a 80mg/1.
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Ngoai kha nang phan hity va chuyén hoa cac hop chat hydrocarbon c6 trong dau mé,
chi Rhodopseudomonas con duoc biét dén véi kha ning tich liiy CoQ10. Sakato va cdng su
(1992) da cong bd loai Rb. sphaeroides c6 kha ning tich lity CoQ10 trong diéu kién nudi ciy
vi hiéu khi t6i. Nam 1998, Yoshida va cong su da ching minh ching Rb. sphaeroides KY-
4113 ¢6 kha nang tao ra 350mg/l CoQ10 trong didu kién nudi ciy han ché oxi. Luong CoQ10
tao thanh chiém 8,7mg/g sinh khéi kho cua té bao vi khuan. Wu va cong su (2003) da cho
thiy, trong didu kién nuéi cdy trong binh 1én men 7 lit hiéu khi ¢6 kiém soat v6i ndng do oxi
hoa tan 12 40% thi chi Rhodopseudomonas c6 thé tao ra tdi da la 32,1mg/l. Yen va Chiu
(2007) da chimg minh dugc loai Rb. sphaeroides c6 kha nang tang hidu suét sinh téng hop
CoQ10 trong diéu kién nudi cdy hidu khi - t6i. Nam 2008, Jiang va Yu d& cong bd hiéu sudt
tich liiy CoQ10 cua ching R. palustris J001 tang 1én khi ndng d6 oxi hoa tan trong hai pha
cta qué trinh 1én men 14n luot 1 45% cho pha dau va 15% cho pha sau. So v6i 1én men 1 pha
thi qua trinh 1én men hai pha nay da lam ting dang ké lugng CoQ10 — dat 89,1mg/l (ting
585%). Nhu vy, c6 thé thiy ring chi Rhodopseudomonas 13 mét trong sb cac chi vi khuan
tia quang hop c6 kha nang tich liiy CoQ10 cao va c6 thé mg dung trong tach chiét hop chét
nay dé 1am thuc phim chtc ning hoic chét chéng oxi hoa.

Ban chit ky thuit cia sing ché

Sang ché @& cap dén chung vi khuén tia quang hop Rhodopseudomonas sp. PL1 thuan
khiét v& mit sinh hoc duoc phéan 1ap tir mAu dt nhidm dau, trong d6 ching vi khudn nay c6
trinh ty gen 16S rARN véi kich thude 1270 bp (SEQ ID NO: 1) va duoc dang ky trén
GenBank v&i ma s MH430894, va c6 cac dic tinh sau:

c¢6 kha ning tao mang sinh hoc khi dugce nudi cdy trong mdi truong DSMZ-27, didu

kién nudi cdy & pH 4,5-9, ndng do mudi NaCl 0-40%o, cudong d6 chiéu sang 4800 lux, nhiét do
26-28°C, gia tri OD ¢ bude song 570 nm 1én t61 28,67+0,17;

¢6 kha ning phan huy diu diezen la 70,64% twong tmg véi ndéng d6 ban dau la
50000mg/1,

¢6 kha nang phan hty phenol 1a 98,1%; piren 99,5%; naphtalen 96,4%; va toluen 1a 98%
v6i ndng do ban dau cua timg hop chit nay 1a 250ppm; va

tich Iy Co-enzym Q10 v6i ham lugng 45 mg/lit.
MO ta viin tit cac hinh vé
Fig. 1. thé hién hinh thai khuan lac cta ching vi khuén tia quang hop PLC1.
Fig. 2. thé hién hinh thai té bao cia ching PLC1 dugc nudi cdy trén moi trudong DSMZ-27
thach du6i kinh hién vi dién ti v6i do phong dai 30000 1an.
Fig. 3. thé hién phé hip thu dich huyén phu té bao nguyén ching PLCI.
Fig. 4 thé hién san phdm PCR nhén Ién tir ADN tdng sd cia ching PLC1 béi cdp modi
27F/1527R thong qua dién di trén gel agaroza 1%. 1-PLC1; 2- LCS; 3-FO2; M-marker 1kb;
(-) d6i chimg 4m khong c6 vi sinh vat.
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Fig. 5. thé hién cy phat sinh chiing loai cua chung vi khuén PLCI.

Fig. 6. thé hién kha nang tao mang sinh hoc boi ching PLC1. (C): Déi chimg am, khong c6 vi
khuin; (P23): dbi chimg duong, 13 ching c6 kha nang tao mang sinh hoc (Yamaga va cs.,
2010)

Fig. 7 thé hién anh hudng cua mudi dén kha ning tao mang sinh hoc cua ching PLCI.

Fig. 8. thé hién anh huéng ctia pH dén kha ning tao mang sinh hoc ctia ching PLC1.

Fig. 9. thé hién anh huéng clia 4nh sang dén kha ning tao mang sinh hoc ctia chung PLCI.
Fig. 10. thé hién anh huong cta nhiét do dén kha ning tao mang sinh hoc ctia chung PLCI.
Fig. 11. thé hién kha ning sinh truéng trén ngudn co chit diu diezen cta ching PLCI.

Fig. 12. thé hién két qua sic ki ban mong (TLC) cua Co-enzym Q10 do ching PLC1 tich ldty.
Fig. 13. thé hién séc ki @ ctia Co-enzym Q10 do ching PLC1 tich ldiy.

Fig. 14. thé hién hinh anh phd UV ctia Co-enzym Q10 do ching PLCI tich liy.

MO ta chi tiét sang ché

Sang ché dé cap dén ching vi khuin tia quang hop Rhodopseudomonas sp. PLCI
thudn khiét v& mat sinh hoc phan 1ap tir miu d4t nhidm dau iy tai Nha Trang, Khanh Hoa,
Viét Nam.

Theo mdt khia canh khéc, sang ché dé cap dén chung vi khudn tia quang hop
Rhodopseudomonas sp. PLC1 duoc nubi cAy dé tao mang sinh hoc. Sang ché ciing dé cap téi
kha ning phan huy phenol, piren, naphtalen, toluen va phan huy déu diezen cua chung PLCI.
Ddng thoi, sang ché ciing dé cap t6i kha ning sinh tbng hop CoQ10 ctia ching PLCI.

A. Phan 1ap va dinh danh chung vi khuén tia quang hop Rhodopseudomonas sp. PLC1

MAu dét nhiém dau thu duoc tir Nha Trang, Khanh Hoa dugc bao quan trong dung cu
tiét trung dé dam bao khong bi nhiém tap cic vi sinh vat tir méi truong. Sau khi thu, mau
duoc lam giau 3 14n lién tiép trén moi trudmg dich thé dic hieu DSMZ-27 ¢6 cai tién bang
cach thay thé ngudn carbon 13 axetat va sucinat bing cdc ngudn hydrocarbon khac nhau nhu
dau diezen, phenol, naphtalen, v.v. Mdi trudng DSMZ-27 céi tién duoc dung trong qud trinh

phan 1ap dugc dé cap & day 12 moi truong c6 thanh phan nhu sau:

- Cao men 10,3 g/L; - KH,POy4 0,5 g/l;
- KoHPO4 1 g/l - MgS04.7H,0 10,4 g/l;
-Vi luong SLg 11 ml/l; - CaCL.2 H,O 0,05 g/l;
- Nude cét 1161 1000 ml; - NH4Cl 10,4 g/l;
- NaCl : 20 g/l; -Dung dich vitamin By, : 0,4 ml/I;
- Aga : 20 g/l; -pH 0 6,8;

- Dung dich vi lugng SL¢ ¢6 céc thanh phan sau:
HCI (25%) ' 16,5 ml; FeCl,.4H,0 :15¢g
H;BO; :0,3g; MnClL.2H,0 :0,03 g
CoCl ,.6H,0 10,2 g; 7ZnS04. 7TH,O :0,1¢g
CuCl,.2H,0 : 17 mg; NiCl,.6H,0 : 24 mg
Na,Mo004.2H,0 : 36 mg; H,O 2993 ml
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- Dung dich vitamin Bi2: 10 mg trong 100 ml nuéc duoc khir tring bing mang loc va bd sung
vao moi trudng trude khi sir dung.
Moi truomg DSMZ-27 khir trung ¢ 121°C trong 30 phut.

Két qua da phan 14p duoc chung vi khuén tia quang hop PLC1. Phén loai so bd ching
vi khudn PLC1 dua vao hinh thai khuan lac va hinh thai t& bao cta ching vi khudn nay trén
mdi trudng nudi cdy dang thach (Fig. 1). Mo ta chi tiét hinh thai khuén lac va té bao cia
chung PLC1 nhu sau: khuén lac ¢6 hinh tron, bé mit 13i, tron, béng, mau do tia, ria trong, d =
1-2,5 mm. Dich huyén pht té bao c6 méau do tia. Té bao ciia chiing c6 dang hinh que, sinh san
béng cach nay chdi, khéng quan sat thiy giot luu huynh tich lity trong t& bao. Hinh théi té bao
thé hién trén Fig 2. Dya vao cac dic diém vé khuén lac, dich huyén phu, hinh théi & bao c6
thé xép ching nay vao chi Rhodopseudomonas.

Pic trung co ban nhit dé phan biét vi khuédn tia quang hop vdi céc vi sinh vat quang
dudng khac 1a kha ning tdng hop céc loai bacterioclorophin (Bchl) khi duge chiéu séng.
Chung PLC1 dugc nudi cy trén mdi truong DSMZ-27 dich thé. Sau 4 ngay nudi cdy, ching
PLCI dat t6i gifra pha sinh trudng (pha log). Dich huyén phu té bao duoc tién hanh do phd
hép thu trén may quang phd thé hién trén Fig. 3. Két qua cho thiy, phd hip thu cua dich
huyén phu té bao cia chung PLC1 ¢6 cuc dai hip thu bude song 807, 865 - 880nm. Cuc dai
hép thu dich huyén phi t bao ctia chung PLC1 ndm trong ving 800 - 900nm 14 dic trung phd
hép thu cua bacterioclorophin a trong té bao nguyén (Plennig & Trueper, 1992).

Pé so bd phan loai chung PLCI ching t6i con dénh gia kha nang sinh truong trén
mdt sb ngudn carbon duge st dung mang tinh chét dic trung cho loai ¢6 vai trd dé phén loai
vi khudn. D& x4c dinh kha ning st dung mot s ngudn carbon cho sinh trudng, ching PLCI1
dwoc nudi cdy trong mdi trudng DSMZ-27 dich thé va trén dia thach, trong do axetat dugc 1an
luot thay thé bang mot s& ngudn carbon khac véi ciing ndng do 1 /1, thi nghiém duoc tién hanh
& didu kién ki khi - sang. Kha nang sinh trudng cta chung dugc ghi nhan sau 5 ngay nudi ciy
va so sanh v&i mot sb loai thude chi Rhodopseudomonas (Kumar va cong su, 2013). Trén
Bang 2 trinh bay két qua so sanh kha niang sir dung cac ngudn carbon khac nhau cta ching

PLC1 véi mot s6 loai thude chi Rhodopseudomonas.

Két qua trén Bang 2 cho thdy, PLC1 c6 té bao hinh que véi chiéu rong tir 0,5-0,6pm,
chidu dai tir 1,7-1,8pum; sinh truéng bing cach nay chdi truc tiép tir té bao me; mau sic dich
nudi cdy c6 mau do tia. Co kha ning sinh truong & dai pH tir 4,5-9,0 va t6i wu & 4,5-5,5.
Ching PLC1 thudc nhém ua nhiét, sinh truéng t6i wu & 26-28°C va giai nhiét do sinh truéng
1a tir 14-45°C. PLC1 ¢6 thé sinh trudng trong mdi truong véi néng do NaCl tir 0-4%. Ching
nay c6 kha nang sinh truong trén moi trudng co chira axetat, focmat, sucxinat, xitrat, glycerol,
glucoza, metanol, etanol va benzoat. Ching khong sinh truéng dugce trén moi truong chira
glutamat, malat, socbitol, propanol va tactat. Kha nang st dung ngu(“)ﬂ acetat, sucxinat cua

ching PLC1 ciing tuong ty nhu cac loai thudc chi Rhodopseudomonas. Trong sb cac loai
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thudc chi nay, c¢6 hai loai 1a R. palustris, R. rhenobacensis va mot s& chung thudc loai R.
acidophila c6 kha nang st dung focmat lam ngudn C cho sinh truéng. Tuy nhién, loai R.
acidophila sinh truong tot trén moi trudng axit (Kumar va cong sw, 2013) va R
rhenobacensis c6 kha ning sit dung tactat lam ngudn carbon (Hougardy ef al., 2000). Dic biét
chung PLCI1 c6 kha néng sinh trudéng trén moi truong chia ngudn carbon 13 benzoat. Theo
mot s6 nghién ctru cho thiy trong s6 cac loai thudc chi Rhodopseudomonas chi c6 loai R.
harwoodiae c6 kha nang sinh trudng hiéu khi t6i, va sinh truong trén céc ngudn carbon
benzoat, sucxinat, ... (Ramada va cong su, 2012). Déng thoi, ching PLC1 ¢6 nhiéu diém

twong ddng vé cac dic tinh sinh 1 sinh hoa khéc véi loai R. harwoodiae.
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Tir cac diém vé hinh thai té bao, sic t6 quang hop va cac dic diém st dung ngudn
carbon cho sinh trudng, dua vao khoa phan loai cua Bergey nam 2012, 2013, chung PLC1 ¢6
thé duoc xép vao chi Rhodopseudomonas (Ramada va cong s, 2012; Kumar va cong su,
2013).

A Thuc hién phan loai ching vi khuén bing cach x4c dinh trinh tr doan gen 16S rARN
vé6i cap mdi xubdi 5-AGAGTTTGATCCTGGCTCAG -3° va mdi nguoc 5'-
ACGGCTACCTTGTTACGACT -3°. Cac diéu kién thyuc hién nhan trinh doan gen 16S rARN
1a kién thtc thong thudng trong linh vuc xdc dinh trinh tu va cac chuyén gia trong linh vuc
nay c6 thé thuc hién duge mot cach dé dang.

San phdm PCR nhan doan gen 16S rARN tir ADN tdng s6 cta ching PLC1 (Fig. 4) da
dugc xéc dinh trinh tu c6 kich thude 1270 nucleotit va c6 mic do twong déng 99% vai trinh
tu tuong ng cua ching Rhodopseudomonas harwoodiae JA531T (md s FN813512). Trinh
tu doan gen ctia ching PLC1 da dugc diang ky trén Genbank v6i ma sé MH430894. Méi quan
hé phat sinh chung loai ctia chung PLC1 véi mot sb ching vi khuén da duoc xdy dung va thé
hién trén Fig. 5. ‘

Nhu vay, dua trén cac dac diém hinh thai nhu khun lac cling nhu té bao va so sanh
trinh tu doan gen 16S rARN thi chung PLC1 thudc chi Rhodopseudomonas va dugc dat tén 1a
Rhodopseudomonas sp. PLC1.

Tén ching “PLC1”, trong pham vi ban md ta ndy, van dugc sir dung dé chi chung
Rhodopseudomonas sp. PLC1 vira duge dinh tén trén day.

Chung Rhodopseudomonas sp. PLC1 phan lap duoc dugc luu giir tai Vién Cong nghé
sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam dudi dang thuan khiét vé mat sinh
hoc.

B. Phén tich kha ning tao mang sinh hoc cua chiung Rhodopseudomonas sp. PLC1

Chung PLCI1 sau khi phan 14p duoc duoc tién hanh x4c dinh mét sé yéu t6 anh huong
dén kha ning tao mang sinh hoc ctia né.

Chung PLC1 dugc nudi ciy trén mdi truong DSMZ-27 va b sung mdt sb nhén t6 co
kha ning s& anh huong dén kha ning tao mang sinh hoc boi ching PLC1. Mbi truong DSMZ-
27 c6 thanh phan nhu d4 néu & trén.

Kha ning tao mang cua ching PLC1 duoc x4c dinh nhu sau: nudi cdy ching PLC1
trén moi truong DSMZ-27, sau 3 ngay nudi ciy trong diéu kién ki khi - sang, dem ly tdm loai
dich thu sinh khéi (ly tdm & 5000 vong/phut, 4 °C trong 10 phut va rira bang nuée cit v6 tring
2 14n v6i thé tich twong tmg va loai bo hoan toan méi truong nudi cdy. B sung nude cat vo
trung sau lan ly tAm cudi cing va danh tan sinh khéi. Tién hanh pha logng t6i han va do OD &
budc song 800 nm, pha lodng dich sinh khéi bang nudc cat dé dat OD 1a 0,3. BS sung 10 pl
dich nay vao céac eppendorf 1,5 ml chita 990 pl méi truong DSMZ- 27. Tién hanh danh gia
kha ning tao mang cta ching PLC1 sau 3 — 5 ngay nudi cdy. Két qua dugc thé hién trong Fig.
6.
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Dénh gia kha ning tao mang biang cach ding pipetman hut nhe dich nuéi ciy (khong
lam v& mang), rira bing 1 ml nudce cit vo trung roi hit ra 1ap lai 14n nita. Thanh phan va thé

tich cac chét trong phan tmg x4c dinh kha ning tao mang nhu sau:

Thanh phén phan tng M3u d6i chimg (ml) ~ Mau thi nghiém (ml)
Tim tinh thé 0,1% (dé 10 phut) 1 1
Rira voi nude cit vo tring (2 1an) 1 1
Axit axetic (33%) 1 1

Dung dich thu duoc déo trdn, pha lodng va do & budc séng 570 nm.

Tién hanh danh gi4 anh hudng ciia mot s6 nhén t§ nhu pH, nhiét d, ndng d6 mubi dé
tr d6 xac dinh duge cac diéu kién thich hop cho viée sinh tong hgp mang ctia chung PLC!
theo sang ché.

Chung PLC1 dugc phan 14p tir ving 6 nhidm dau ven bién, vi vy, ching toi tién hanh
danh gia anh hudng cua ndng d6 mudi dén kha nang tao mang ctia ching. Thi nghiém duoc
tién hanh dudi diéu kién ki khi, c6 chiéu sang. Sau 5 ngay nudi cdy kha ning tao mang & cac
ndng d6 mubi khac nhau duoc trinh bay ¢ Bang 3 va Fig 7.

Bang 3: Anh huong ctia ndng d6 NaCl d&n kha nang tao mang ctia cac ching PLC1

Nong do mudi (%o) 0 5 10 15 20 25 30 35 40

Giatri ODs7o | 27,65|28,2+ 29,10+ | 28,01 | 27,23+ | 27,5+ | 28,164 | 28,26+ | 27,9+
+0,2 | 0,1 0,2 | +0,1 | 02 0,1 0,2 0,3 0,1
Két qua & Bang 3 cho thay, chung PLCI1 c6 kha ning tao mang kha tot tir nong do 0

dén 40%o. Nhu vy, ching nay c6 thé tmg dung trong xir Iy 6 nhiém dau tir thiy vuc nudc
ngot cho dén nhitng ving bién nhiém diu c6 d6 man dén 40%.

Dé khao sat pH thich hop cho su tao mang sinh hoc ctia chung PLC1 chiing t6i d& tién
hanh nudi cdy trong mdi trudng DSMZ-27 v6i pH khéc nhau tir 4-9, dudi diéu kién ki khi co
chiéu sang, thi nghiém duoc tién hanh lap lai ba lan, sau 5 ngy nudi cdy, tién hanh dénh gia
kha ning tao biofilm cta ching PLCI, két qua dugc trinh ba trén Bang 4 va Fig. 8.

Bang 4: Anh hudng ctia pH dén kha ning tao mang cta ching PLC1

pH 4 4,5 5 5.5 6 6.5 7 7,5 8 8.5 9

OD | 6,5+ |27,33+ 27,00+ |26,8+ 26,66+ [26,65+ |26,00+ 26,30+ 26,16+ (26,50+ |25,8+
s70 | 0,12 10,15 (0,19 0,20 0,17 |0,13 |0,19 |0,18 0,20 (0,15 0,11

Két qua tir Bang 4 cho thdy: ching PLC1 c6 kha ning tao mang t6t tir pH 4,5-9. Vi két
qua thu duoc ching t6i c6 thé tmg dung chiung PLC1 dé tao mang xu 1y 6 nhim dau trong
diéu kién pH tir 4,5 dén 9 ma khéng phai diéu chinh pH ctia méi trudng.

Anh sang 12 mot trong nhimg yéu t§ quan trong ddi véi nhoém sinh vat quang hop trong d6
c6 nhém vi khuén tia quang hop. P& x4c dinh nhu ciu 4nh sang dé ching PLC1 sinh truéng
va tao mang, chung toi tién hanh thi nghiém nudi ching PLCI trén mdi truong DSMZ- 27 &
cac cuong d6 sang khac nhau tir 0 — 6000lux. Sau 5 ngay nudi cAy kha ning tao mang & cac

cuong do sang khac nhau dugc trinh bay trén Bang 5 va Fig. 9.
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Bang 5. Kha néng tao mang cua céc ching PLCI & cac diu kién 4nh sang khac nhau

Cuong db chiéu sang (lux) 6000 4800 3600 2400 1200 0

ODs70 27,83+0,2 | 28,0+0,1 | 27,66+0,2 | 27,56+0,2 | 27,1+0,26 | 10,8+0,2

Két qua cho thdy cac ching PLC1 c6 kha ning tao mang t6t khi duoc chiéu sang &
khoang cuong do tir 1200 — 6000lux trong do, c6 kha nidng tao mang cao nhit & cudng do
sang 4800 lux. O diéu kién khong c6 chiéu sang, chung PLC1 vin c6 kha ning tao mang
nhung kém hon nhiéu khi ¢6 chiéu sang. Nhu vy, chiing PLC1cé nhu cau dugc chiéu sang dé
sinh trudng, quang hgp va tao mang nhung & muc d9 khong cao (1200 — 6000lux). Do vay, ¢
thé tng dung chung PLC1 d xu 1y 6 nhiém diu ngay ca & nhitng noi c6 cudong do chiéu sang
thap.

Dé d4nh gia kha nang tao mang va xir ly duoc 6 nhiém du & diéu kién ngoai ty nhién,
chung t6i d3 tién hanh nghién ctru anh huéng cua cic khoang nhiét d6 14-16°C, 26-28°C, 40-
45°C (1a cac khoang nhiét do trung binh dac trung cho mua dong va mua he & nudce ta) dén
kha nang tao mang cua chung PLCI1. Thi nghiém duoc tién hanh & diéu kién ki khi sang. Két
qua vé kha ning tao mang & cc nhiét do khac nhau sau 5 ngay dugc trinh bay trén Bang 6 va
Fig. 10.

Bang 6. Kha nang tao mang cua chung PLC1 & cac didu kién nhiét d6 khac nhau
Khoang nhiét d9 (°C) 14-16 26 -28 40 - 45 D6i ching
ODs70 27,26+0,20 27,67+0,17 27,03+0,25 19,1£0,20

Tir két qua trén Bang 6 cho thiy ching PLC1 c6 kha ning tao mang & pho nhiét do
kha rong tir 14 — 45°C, trong khoang nay su sai khac vé kha ning tao mang clia ching nay 1a
khéng c6 ¥ nghia théng ké. Pidu nay chimg té ching PLCI c6 kha niang tao mang t6t & cac
khoang nhiét do thép 14 — 16°C (nhiét d6 trung binh mua déng) va nhiét do cao 40 - 45°C
(nhiét do trung binh mua heé). Nhu véy, ching PLCI c6 thé tmg dung dé tao mang xir 1y 6
nhidm dAu & ca mia dong va mua hé. Pong thoi, két qua tao mang sinh hoc ctia chiing PLC1
cao hon rét nhidu so v6i ching dbi chimg duong 1a ching Acinetobacter calcoaceticus P23 -
chi dat 19,1+0,20 (Yamada va cong su, 2010).

C. Phan tich kha ning phan hily diu diezen va mdt s6 hop chit vong thom ctia chung PLC1

1. Phén tich kha nang phdn hity dau diezen
Ham luong ddu diezen duoc s dung dé danh gia kha ning phan huy bdi chung
Rhodopseudomonas sp. PLC1 ¢6 kha nang tao mang sinh hoc véi ndng d6 mau ban diu 1a 1,
3,5,7,9 va 10% tuong duong vai 5000, 15000, 25000, 35000, 45000 va 50000 ppm.
Chung vi khuén sau khi phan 14p dugc nhéan gidng trong cac lo hinh tru thé tich 10 -
100 ml. Méi truomg sir dung trong qué trinh nhan gidng nay 1a DSMZ-27 cai tién, trong d6
ngudn carbon dugc thay thé bang ngudn dau diezen c6 thanh phan nhu sau:

KH2PO4 10,5 g/l; - MgS04.7H20 10,4 g/l;
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K>HPO4 1 g/l - CaCl2.2 H,O : 0,05 g/l;
Cao men 10,3 g/L; - NH4Cl 10,4 ¢/1;
Vi luong SLe : 1 ml/l; -Dung dich vitamin Bi2  : 0,4 ml/l;
NacCl : 20 g/l; -pH 1 6,8;
Vi luong SLe 2 1 ml/l; Nuéc cit :té1 1000ml;
Déu diezen :1,3,5,7,9,10%

- Ding dich vi luong SLs ¢6 cac thanh phan sau:
HCI (25%) 0 6,5ml; FeCl2.4H20 1,5¢g
H3BO3 10,3 g; MnCl.2H,O :0,03 g
CoCl 2.6H,0 :0,2g; ZnSO4. TH20 0,1¢g
CuClL.2H>0 : 17 mg; NiCl.6H>0 :24 mg
Na;Mo004.2H>0 :36 mg; H>O :993 ml

Mai trudng DSMZ-27 cai tién duge khir tring & 121°C trong 30 phut.

Luong giéng ban ddu duoc cip vao mdi truong 1a 10% (méat do t€ bao trong cac binh
nudi gibng dat mat do khoang 10° CFU/ml) tién hanh nuéi & diéu kién ki khi, chiéu sang bang
deén soi dbt, nhiét 46 nim trong khoang 28+2°C, trong thdi gian 14 ngay. Két qua dugce trinh
bay trén Bang 7.

Két qua cho thdy: Rhodopseudomonas sp. PLC1 c6 kha ning sinh truong t6t trén moi
truong chira dau diezen vé6i nong do dau tir 1 — 10% theo thé tich dich long. Trong d6, chiing
Rhodopseudomonas sp. PLC1 c¢6 kha nang sinh truéng t6t nhét trén méi truong chira dau diezen
trong khoang 1 — 5% sau d6 c6 su giam nhe vé kha nang sinh truong ¢ ndng do dau 9 — 10 %.
Tuy nhién, d danh gia chinh x4c vé kha nang phéan hiy dau diezen cta mang sinh hoc chiing
PLC1 chung ti lya chon ndng d6 10% d glri mAu di phan tich kha néng phén hiy dau diezen
PLC]1 bang phwong phép phan tich khéi lugng & Vién Hoa cong nghiép, Bo Cong thuong. Két
quéa cho thiy sau 14 ngay nudi cdy, mang sinh hoc do ching Rhodopseudomonas sp. PLCI1
tao thanh da c6 kha nang xt ly 1a 70,64% tuong tng voi ndng d6 ban dau 1a 50000mg/1.

2. Phdn tich kha nang phdn hiy phenol

Péi véi ngudn cac hop chét hydrocarbon thom nhu phenol, dé danh gia kha ning phan
hity phenol ctia mang sinh hoc boi ching Rhodopseudomonas sp. PLC1 céc tac gia tién hanh
thi nghiém trén méi trudong DSMZ -27 cai tién, véi ndng do phenol ban dau 50, 100, 150, 200,
250, 300ppm.

Luong giéng ban diu duoc cap vao moi truong 1a 10% (mat do té bao trong cac binh
nudi giéng dat mat do khoang 10° CFU/ml) tién hanh nudi & diéu kién ki khi, chiéu sang bang
deén soi d6t, nhiét d6 ndm trong khoang 28+2°C, trong thoi gian 14 ngay. Két qua dugc trinh
bay trén Bang 7.
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Két qua thu dugc cho thdy ching Rhodopseudomonas sp. PLC1 c6 kha ning sinh
truong kha t6t trén dai ndng d6 phenol tir 50 — 250 ppm, Tuy nhién, khi ndéng do cang cao
sinh trudng cua chung Rhodopseudomonas sp. PLC1 giam di, & ndng d6 300 ppm chiing nay
gan nhu khong sinh truéng duge. Dé danh gia chinh xac vé kha ning phan huy phenol cia
mang sinh hoc ching PLC1, ndng d6 250 ppm duoc lua chon dé phan tich kha ning phéan hity
phenol. Két qua cho thdy sau 14 ngay nudi cdy, mang sinh hoc do ching Rhodopseudomonas
sp. PLC1 tao thanh da c6 kha nang xur ly 1a 98,1 %.

3. Phdn tich kha nang phdn huy piren

Déi véi ngudn piren, dé danh gia kha nang phan hiy piren bdi mang sinh hoc ching
Rhodopseudomonas sp. PLC1, ching t61 tién hanh thi nghiém trén méi truong DSMZ-27 cai
tién, v6i ndng dd piren ban dau 50, 100, 150, 200, 250, 300 ppm.

Luong gidng ban dau duoc cip vao mdi truong 12 10% (mat do té bao trong cac binh
nu6i gibng dat mét do khoang 10° CFU/ml) tién hanh nuoi & didu kién ki khi, chiéu sang bang
den soi dbt, nhiét d6 nim trong khoang 28+2°C, trong thdi gian 14 ngay. Két qua dugc trinh
bay trén Bang 7.

Két qua thu dugc cho thdy ching Rhodopseudomonas sp. PLC1 c6 kha ning sinh
truong kha tbt trén dai ndng do piren tir 50 — 250 ppm. Tuy nhién, & ndng d6 cang cao thi sinh
truong cang giam va dén nong 300 ppm ching nay sinh truéng kém hon. Pé danh gia chinh
x4c vé kha ning phan hay piren ciia mang sinh hoc ching Rhodopseudomonas sp. PLCI,
chung tdi lwa chon ndng d6 250 ppm dé phan tich kha ning phan hity piren. Két qua cho thy
sau 14 ngay nudi cdy, mang sinh hoc do chiing Rhodopseudomonas sp. PLC1 tao thanh da c6
kha nang xtr ly 1a 99,5 %.

4. Phdn tich kha ndng phdn hiy naphtalen

P&i v6i ngudn naphtalen, dé dénh gia kha ning phan hiy naphtalen béi ching
Rhodopseudomonas sp. PLC1 c6 kha nang tao mang sinh hoc véi ndng d6 mau ban du 50,
100, 150, 200, 250 va 300ppm.

| Luong gidng ban ddu duoc cip vao moi truong 14 10% (méat do té bao trong cac binh
nudi giéng dat mat do khoang 10° CFU/ml) tién hanh nuéi & didu kién ki khi, chiéu sang bang
dén soi d6t, nhiét do ndm trong khoang 28+2°C, trong thoi gian 14 ngay. Két qua duoc trinh
bay trén Bang 7.

Két qua thu dugc cho thdy ching Rhodopseudomonas sp. PLC1 c6 kha nang sinh
truong kha tdt trén dai ndng d6 naphtalen tir 50 — 250ppm. Dé danh gi4 chinh xac vé kha ning
phén huy naphtalen cia mang sinh hoc chung Rhodopseudomonas sp. PLC1, ching 61 lua
chon ndng d6 250ppm dé phan tich kha nang phan hily naphtalen. Két qua cho thdy sau 14
ngay nudi cdy, mang sinh hoc do ching Rhodopseudomonas sp. PLC1 tao thanh da c6 kha
nang xu ly 1a 96,4%.

5. Phdn tich kha ndng phdn huy toluen
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Péi v6i ngudn toluen, dé danh gia kha ning phan hity toluen bai mang sinh hoc ching
Rhodopseudomonas sp. PLC1, chung t6i tién hanh thi nghiém trén méi truong DSMZ-27 cai
tién, v6i ndng dd toluen ban du 50, 100, 150, 200, 250, 300ppm.

- Luong giéng ban dau dugc cdp vao madi truong 1a 10% (mat do té bao trong cc binh
nudi gibng dat mat do khoang 10° CFU/ml) tién hanh nubi & diéu kién ki khi, chiéu sang bang
den soi d6t, nhiét 46 nim trong khoang 28+2°C, trong thoi gian 14 ngay. Két qua dugc trinh
bay trén Bang 7.

Két qua thu duoc cho thdy ching Rhodopseudomonas sp. PLC1 c¢6 kha ning sinh
truong kha tt trén dai ndng do toluen tir 50 — 250ppm. Dé danh gia chinh x4c vé kha ning
phan huy toluen ctiia mang sinh hoc chiing Rhodopseudomonas sp. PLC1, ching t6i lua chon
ndng d6 250ppm dé phan tich. Két qua cho thdy sau 14 ngay nudi cdy, mang sinh hoc do
chiing Rhodopseudomonas sp. PLC1 tao thanh da c6 kha nang xu ly 1a 98%.

Bang 7. Kha nang sinh truong cta ching PLC1 trén céac ndng d6 diu diezen va mot sb hop

chat vong thom khac nhau
DO ODgoo Phenol ODgoo Piren OD800 Naphtalen ODSOO Toluen ODgoo
(%) (ppm) (ppm) (ppm) (ppm)

1 | 1,38+0,10 | 50 |[1,18+0,10| 50 1,11£0,06 50 1,39+0,05 50 1,44+0,06

1,30+0,12 | 100 |1,16+0,13 | 100 | 1,11+0,04 100 1,25+0,04 | 100 1,4+0,05

1,32+0,09 | 150 | 1,13+0,14 | 150 | 1,00+0,07 150 1,18£0,06 | 150 | 1,25+0,04

3
5
7 | 1,28+0,11 | 200 | 1,07£0,15| 200 | 0,99+0,04 200 1,14+0,05 | 200 1,19+0,05
9 | 1,28+0,08 | 250 |1,05+0,13 | 250 | 0,92+0,05 250 1,11+0,07 | 250 1,16+0,03

10 | 1,22+0.11 | 300 | 0,32+0,15| 300 | 0,35+0,02 300 0,39+0,05 | 300 | 0,42+0,02

D. Phén tich kha nang tich liy Co-enzym Q10

Ching PLC1 sau khi phan 1ap duge duge tién hanh xac dinh kha ning tich lity Co-
enzym Q10 ctia nd theo phuong phéap cua Paterson va Buddie (1991).

Chung PLC1 dwoc nudi cdy trén moi truong DSMZ-27. Méi truong DSMZ -27 ¢6
thanh phan nhu d4 mo ta phia trén.

Kha ning tich liiy Co-enzym Q10 cua ching PLC1 dugc xac dinh nhu sau: nu6i cly
ching PLC1 trén moi truong DSMZ- 27, sau 5 ngay nudi cdy trong diéu kién ki khi, séng,
dem ly tAm loai dich thu sinh khdi tuoi (ly tim & 8000 vong/phut, 4°C trong 10 phit). Co-
enzym Q10 duoc tién hanh chiét xuét theo phuong phap ctia Paterson va Buddie (1991), hdn
hop dung mai chiét 1a metanol: n —hexan vdi ti 1¢ 1a 3:2 (v/v). Sinh khdi tuoi ctia ching PLC1
thu duoc sau khi ly tAm bd sung dung mdi chiét 1a metanol: 7 —hexan véi ti 1& 1 3:2 (v/v), lac
nhe trong 20 — 30 phit dé ph4 v& mang té bao va hoa tan t6i da Co-enzym Q10. Tién hanh ly
tim & 8000 vong/phut, 4°C trong 10 phut thu dich pha trén va loai bo xac té bao. Dich trén thu
duoc quay b chan khong & 60°C dén khi tao can (goi 1a cin tho). Can thd duge hoa tan vao

dung mdi n—hexan dugc goi 1a dich thd chira Co-enzym Q10. Dich thé thu duoc tir sinh khéi
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ching PLC1 dugc xac dinh Co-enzym Q10 bang phuong phap sic ki ban moéng trang silicagel
60 Fa254 (TLC) pha thuong v6i hé dung méi n—hexan : etyl ete véi ti 18 1a 4:1 (v/v). Két qua
duoc thé hién Fig 12.

Trén sic ki dd cua tAm sic ki ban mong, dua vao vi tri vach va mau sic cta chit chuin
Co-enzym Q10 c6 thé thiy hop chat Co-enzym Q10 chira trong dich chiét vi khudn ching
PLCI1 da dugc co lap.

Dé x4c dinh ham luong Co-enzym Q10 c¢6 trong dich chiét cua ching PLCI, dich
chiét thd cua ching d4 tién hanh dinh lugng Co-enzym Q10 bing phwong phap sic ki long
cao ap (HPLC). Thiét bji HPLC c6 céc théng sb k¥ thuat nhu sau: Model Agilent 1100, sir
dung detector chudi (DAD) dai do 190 -1100 nm do hang Agilent (M§) san xuét; Cot Zobrax
Hypersil Cis (200 x 4 mm); Ty 1¢ pha dong hexan : aceton = 90: 10 (v/v); Téc d6 dong: 0,5
ml/phat; Ap suét: 250 bar. Cach tién hanh: Sau khi dat xong cac théng sé can thiét, tién hanh
rira bom, rira cdt, chay duong nén va ap suét 6n dinh 30 = 45 phut. Loc mau trude khi do béng
micro filter 2-3 14n, lwong mau t6i thiéu dat 0,5ml. Dung micropipet 14y 5 ml dung dich phan
tich dua vao budng mau. May s& tw dong ghi cac théng sb: Thoi gian luu (RT), chidu cao phd
va tinh dién tich cling nhu thanh phan phén tram (%) cta timg ciu tir trong hdn hop. Sau khi
do xong mau dé thiét bi chay duong nén 10 phut truéce khi bom mau tiép theo.

Két qua phan tich dinh lugng hop chit Co-enzym Q10 thé tir dich chiét ctia ching
PLCI1 duoc thé hién trén sic ki dd Fig 13 va Fig. 14. Dua vao sy twong quan tuyén tinh cia
dién tich phd va ndng d6 chat chuan Co-enzym Q10, ham lugng Co-enzym Q10 c¢6 trong dich
chiét vi khuan tia quang hop ching PLC1 14 45 mg/lit.

Vi du thye hién sang ché
Vi du 1. Phan lap va dinh danh ching vi khuin PLC1

MAu dit nhiém dau duoc thu tir Nha Trang, Khanh Hoa, Viét Nam.va dugc cho vao
trong tui ni 16ng kin chuyén vé phong thi nghiém va phan 1ap duoc tién hanh sau 48 gid thu
thap mAu. Tir mAu dit nhidm dau thu dugc, thuc hién lam giau 3 14n va phan 14p cac chung vi
khuén tia quang hop trén dia thach chita méi truong ddc hiéu DSMZ-27 cai tién. Céac khuén
lac duogc tach va 1am sach, thu duoc ching vi khudn PLC1 c¢6 hinh thai khuén lac cling nhu
hinh thai té bao nhu duoc thé hién trong Fig. 1 va Fig. 2.

Dua vao hinh thai khuan lac va hinh théi t€ bao ctia ching vi khuan thu dugc trén méi
trudong nudi cdy dang thach, ching vi khuidn PLC1 c6 thé dwoc xép vao chi
Rhodopseudomonas (Bergey, 1989, 2001).

Thyc hién phén loai ching vi khuén PLC1 béng cach xac dinh trinh tu doan gen 16S
rARN véi cap mdi 27F/1527R ADN tong sb ctia chung vi khudn PLC1 duoc thu nhu sau:

- Nudi cdy thu sinh khdi vi khuin trong méi truong DSMZ-27 & diéu kién ki khi va
dat dudi anh séng dén soi d6t khoang 3 - 4 ngay dén khi ODgoo dat 0,8 - 1 thi ADN ctia chiing
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dugc tach chiét theo quy trinh sau: i) hut dich nuéi cdy vao cac dng eppendorf 1,5 ml, té bao
duoc thu lai bang cach ly tim 10000 v/ph trong 5 phiit. ii) bd sung 576 pl dung dich dém TE,
d8 trén d4 va lic déu cho tan hét té bao; iii) bd sung 30 pl SDS 10%, lic nhe va dé & nhiét do
phong; iv) bd sung 3 pl enzym proteinaza K (10 mg/ml), @ mau & 37°C trong 1 gid; v) b
sung 180 pl NaCl 5M lic nhe, 0 mau & 65°C trong 10 phat. Chu y: dao nhe nhang dé tranh
dit gy ADN; vi) protein dugc loai bé bing mot thé tich chloroform/isoamylalcohol 24:1
(v/v), ly tam 12000 v/ph trong 10 phit, thu dich néi va chuyén sang dng eppendorf méi; vii)
protein duoc loai bd tiép bang phenol/chloroform/isoamylalcohol theo ty 18 25:24:1 (v/v), ly
tdm 12000 v/ph trong 10 phit, thu dich ndi va chuyén sang bng eppendorf méi; viii) ADN
duoc tia bing hai 14n thé tich etanol 100 % & 4°C trong 20 phut, ly tim 12000 v/ph & 4°C, phan
taa 1a ADN genom dugc thu lai, tia dugc rira lai béng etanol 70% ly tdm 12000 v/ph ¢ 4°C
trong 15 phut va dugc 1am kho bing méy hut chan khong Mi-vac 110 V, sau d6 hoa tan ADN
trong 25ul dém TE va bao quan ¢ 4 °C.

Cap mdi duoc sir dung dé dinh danh ching vi khuén 1a ciip mdi 27F/1527R duoc thiét
ké dua vao trinh ty ¢6 tinh bao thu cao cta gen 16S rARN ¢ sinh vat nhan so (White va cong
su, 1990).

Mbdi  xudi 5-AGAGTTTGATCCTGGCTCAG -3 va mdi nguoc 5'-
ACGGCTACCTTGTTACGACT -3".

ADN thu duge tir ching vi khuin duoc thuc hién nhan gen 16S tARN bang phuong
phap PCR v6i thanh phan phan tmg va chu trinh nhiét nhu sau:

Thanh phdn phdn iing (ul):

DPém Taq 10X: 2,5 ul Tag-polymeraza (5 U/ul): 0,25 pl
MgSOs4 (25 mM): 2,5 ul ADN khuon: 2,0 ul
dNTP (2,5 mM): 2,0 ul H>O khr ion: 13,75 pl
Mbi xubi 10uM: 1,0 ul Tong thé tich: 25 ul

Mbi nguge 10 uM: 1,0 ul
Chu trinh nhiét:

' Bude 1: 95°C (5 phit)
Budce 2: 95°C (50 s)
Budc 3: 58°C (45 s)
Budc 4: 72°C (1 phat 30 gidy)
Bude 5: Lap lai 30 1an tir bude 2 dén budc 4
Budc 6: 72°C (7 phut)

Budce 7: Bao quan ¢ 4°C

-23-



25759

San phim PCR nhén doan gen 16S rARN tir ADN tdng s6 cta chung PLCI da dugc
kiém tra trén gel agaroza 1%, nhudém ethidium bromit va sau d6 soi ban gel dudi tia tir ngoai.
Do dai ctia san phdm PCR ¢6 kich thude diung nhu 1y thuyét va dugc thé hién trén Fig. 4.

San pham nhan doan gen 16S rARN duoc tinh sach bang kit Gel Purification Kit, hing
Bioneer, Han Qudc c6 ban trén thi truong va sau d6 dwoc xac dinh trinh tw theo phuong phap
cta Sanger, sitr dung may doc trinh tu ty dong ABL M§. Sir dung cic phin mém Bioedit,
Clustal X va Mega4 dé xay dung cdy phat sinh chung loai cua ching vi khuan PLCI.

Trinh tu gen 16S rARN cuta chiing PLC1 ¢6 kich thudc 1270 nucleotit vai trinh tu nhu
dugc néu trong SEQ ID NO: 1 va duoe ding ky trén GenBank v6i mi s6 truy cap MH430894.

Trinh ty gen cta ching PLC1 ¢6 ¢6 mic dd tuong dong 99% véi trinh tu twong tng
ctia cac ching Rhodopseudomonas harwoodiae JA531T (ma sb FN813512), va twong ddng xa
hon (86 %) so v6i chung Rhodovulum sulfidophilum DSM1374 (D16423). Méi quan hé phat
sinh chiing loai ctia ching PLC1 véi mot s& ching vi khudn da dugc xdy dung va két qua
duoc thé hién & Fig. 5.

Nhu vay, dua trén cac dic diém hinh thai khudn lac ciing nhu hinh thai t& bao va so
sanh trinh tu gen 16S rARN thi ching PLC1 thudc chi Rhodopseudomonas va dugc dat tén 1a
Rhodopseudomonas sp. PLC1.

Chung vi khuén PLC1 phan 14p duoc dugc luu git tai Vién Cong nghé sinh hoc, Vién
Han 1am Khoa hoc va Céng ngh¢ Viét Nam dudi dang thuén khiét vé mit sinh hoc.

Vi du 2. Tac déng ciia ndng dd mubdi 1én kha ning tao mang cta chang PLC1

Nong d6 mudi NaCl khac nhau tir 0 dén 40%0 di duoc chon dé khao sat tim ra ndng
d6 mudi thich hop cho kha ning tao mang cao boi chiing PLCI.

Két qua duoc thé hién & Fig. 7.

Két qua cho thdy, ching PLC1 ¢6 kha néﬁg tao mang kha t6t tir ndng d6 0 dén 40%o.
Vi du 3. Tac dong cua pH 1én kha nang tao mang ctia ching PLCI

Kha ning tao mang ciia ching vi khudn PLCI trén mdi trudong DSMZ - 27 (thanh phan
mdi truong DSMZ - 27) ¢6 pH dugc thay dbi gia tri tir 4 dén 9 da dugc khao sat. Sau 5 ngay
nudi cdy, PLC1 tao mang sinh hoc trong mdi trudng ¢6 pH khac nhau. Chung vi khuan nay c6
hoat tinh tao mang cao & pH 4,5 dén pH 9. O cac pH 4 kha ning tao mang ctia chung PLC1
rat thap chi dat tir 0,39+0,12 va hau nhu khong c6 kha ning tao mang sau 3-5 ngay nudi chy.

Két qua dugc thé hién trén Fig. 8.

Nhu véy, pH 4,5 dén pH 9 phu hop cho kha ning tao mang cao & chiing PLCI.

Vi du 4. Tac dong cta nhiét do 1€én kha nang tao mang cta chung PLC1

Dai nhiét do 14 - 16, 26 - 28, 40 - 45°C da duoc st dung dé danh gia anh huong cta

chtng 1én kha nang tao mang bdi ching PLC1 trong 5 ngay nudi cdy.

Két qua dugc thé hién trén Fig. 10.

-24-



25759

Két qua cho thdy, ching PLC1 ¢6 kha ning tao mang & phd nhiét do kha rong tir 14 —
45°C, trong khoang nay su sai khac vé kha ning tao mang cia chung nay 1a khong c6 y nghia
thdng ké. Piéu nay chimg t6 ching PLC1 c6 kha ning tao mang tot & cac khoang nhiét do
thip 14 — 16°C (nhiét d6 trung binh mua dong) va nhiét do cao 40-45°C (nhiét do trung binh
mua he).

Vi du 5. Kha nang xir Iy dau diezen cua ching PLC1

Dau diezen & cac dai ndng d6 khac nhau tir 1-10% twong dwong véi 5000, 15000,
25000, 35000 va 50000ppm d4 duge sir dung dé danh gia kha ning sinh truong va phan hay
clia mang sinh hoc chiing PLC1 trong 14 ngay. Két qua dugc thé hién ¢ Bang 5.

Két qua cho thdy: Rhodopseudomonas sp. PLC1 ¢6 kha nang sinh truong tdt trén méi
truong chira dau diezen v6i nong do dau tir 1 — 10% theo thé tich dich léng. Trong dd, chung
Rhodopseudomonas sp. PLCI1 c6 kha nang sinh truong t6t nhat trén moi truong chira ddu diezen
trong khoang 1 — 5% sau d6 ¢6 su giam nhe vé kha ning sinh trudng & ndng d6 dau 9 — 10%. O
ndng d6 10% duoc luya chon dé giri mAu di phan tich bang phuong phap phan tich khbi lwong.
Két qua cho thdy sau 14 ngay nudi cdy, mang sinh hoc do ching Rhodopseudomonas sp.
PLCI tao thanh da c¢6 kha ning xir ly 1a 70,64% tuong Ung v6i ndng d6 ban dau la
50.000mg/1.

Vi du 6. Kha nang phan huy phenol cta ching PLC1

Phenol & cac dai ndng d9 khac nhau tir 50 — 300ppm da duogce st dung dé danh gia kha
nang sinh truéng va phan hiy ctia mang sinh hoc ching PLC1 trong 14 ngay Két qua dugc
thé hién & Bang 5.

Két qua thu duge cho thiy chiung Rhodopseudomonas sp. PLC1 c¢6 kha nang sinh
truong kha tot trén dai ndng do phenol tir 50 — 250ppm, ching toi lua chon ndéng dd 250ppm
dé phan tich kha ning phan hiiy phenol cia mang sinh hoc ching PLC1. Két qua cho thdy sau
14 ngay nudi cdy, mang sinh hoc do chung Rhodopseudomonas sp. PLC1 tao thanh da c¢6 kha
nang xu ly 1a 98,1%.

Vi du 7. Kha nang phén huy piren cuia chung PLC1

Piren & cac dai ndng d6 khac nhau tir 50 — 300 ppm da dugc st dung dé danh gia kha
ndng sinh truéng va phan hiy ctia mang sinh hoc ching PLC1 trong 14 ngay Két qua duogc
thé hién & Bang 5.

Két qua thu duoc cho thdy ching Rhodopseudomonas sp. PLC1 c¢6 kha néng sinh
truomg kha t6t trén dai ndng do piren tir 50 — 250ppm. Tuy nhién, & ndng d6 cang cao thi sinh
truéng cang giam va dén ndng 300ppm ching nay sinh truong kém hon. Nong d6 250ppm
dugc lua chon dé phan tich kha ning phén huy piren cua mang sinh hoc bai ching PLC1. Két
qua cho thdy sau 14 ngay nudi ciy, mang sinh hoc do chiung Rhodopseudomonas sp. PLC1
tao thanh da c6 kha nang xir 1y 14 99,5% .

Vi du 8. Kha néng phan hiy naphtalen ctia ching PLC1
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Naphtalen & cac dai ndng do khac nhau tir 50 — 300 ppm da duge sir dung dé danh gia
kha nang sinh trudéng va phan hily cia mang sinh hoc ching PLC1 trong 14 ngay Két qua
duoc thé hién & Bang 5.

Két qua thu duoc cho thdy ching Rhodopseudomonas sp. PLC1 ¢6 kha ndng sinh
truong kha tot trén dai ndng do naphtalen tir 50 — 25 Oppm. D& d4nh gia chinh x4c vé kha ning
phén hiy naphtalen ctia mang sinh hoc chung Rhodopseudomonas sp. PLC1, chung t6i lua
chon ndng d6 250ppm dé phén tich kha ning phan hity naphtalen. Két qua cho thiy sau 14
ngay nudi cdy, mang sinh hoc do ching Rhodopseudomonas sp. PLC1 tao thanh d3 c6 kha
nang xu ly 14 96,4% .

Vi du 9. Kha nédng phén huy toluen ctia chiing PLC1

Toluen & cc dai ndng do khac nhau tir 50 — 300 ppm di dugc st dung dé dénh gia kha
nang sinh truong va phan hiy ctia mang sinh hoc chiung PLC1 trong 14 ngay Két qua dugc
thé hién & Bang 5.

Két qua thu dugc cho thdy chung Rhodopseudomonas sp. PLC1 ¢ kha nang sinh
truong kha tot trén dai ndng do toluen tir 50 — 250 ppm. Dé danh gia chinh x4c vé kha nang
phén huy toluen cua mang sinh hoc chiing Rhodopseudomonas sp. PLC1, chung toi lua chon
ndng d6 250 ppm dé phan tich kha nang phan hity toluen. Két qua cho thiy sau 14 ngay nudi
- cAy, mang sinh hoc do chung Rhodopseudomonas sp. PLCI1 tao thanh da c6 kha nang xu ly 1a
98 %

Vi du 10. Kha néng tich liiy Co-enzym Q10 ctia chung PLC1

Kha nang tich lity Co-enzym Q10 cua ching PLC1 dugc xac dinh nhu sau: nudi cdy
ching PLC1 trén mdi truong DSMZ-27, sau 5 ngay nudi cdy trong didu kién ki khi, sang, dem
ly tdm loai dich thu sinh khéi twoi (ly tim & 8000 vong/phut, 4°C trong 10 phut). Co-enzym
Q10 dugc tién hanh chiét xuit theo phuong phép cua Paterson va Buddie (1991). Trén sic ki
d6 ctia tAm séc ki ban méng, dwa vao vi trf vach va mau séc ctia chét chun Co-enzym Q10 cé
thé thiy hop chét Co-enzym Q10 chta trong dich chiét vi khun chung PLC1da dugce ¢d 1ap.

Dé xac dinh ham lugng Co-enzym Q10 c6 trong dich chiét cia ching PLCI, dich
chiét thé cta chung da tién hanh dinh luong Co-enzym Q10 bang phuong phap séc ki long
cao 4p (HPLC). Két qua phan tich dinh lugng hop chit Co-enzym Q10 thé tir dich chiét ctia
ching PLC1 duoc thé hién trén sic ki dd Fig 13 va Fig. 14. Dya vao su tuong quan tuyén tinh
ctia dién tich phd va ndng d6 chét chuin Co-enzym Q10, ham luwong Co-enzym Q10 ¢6 trong
dich chiét vi khuén tia quang hop chung PLC1 12 45 mg/lit.

Hiéu qua dat dwoc ciia sang ché

Séng ché dé cap dén chung vi khudn Rhodopseudomonas sp. PLC1 c6 kha nang tao
mang sinh hoc cao phén 14p tir ¢4t 6 nhim diu & Viét Nam.

Chung vi khudn nay c¢6 kha ning tao mang sinh hoc t6t & nhiéu didu kién sinh 1y sinh
héa khac nhau nhu ndng d6 mudi NaCl tir 0 dén 40 %o, pH tir 4,5 —9, anh sdng v6i cuong do

-26-



25759

ttr 1200 — 6000 lux va nhiét do tr 14 — 45 °C. Nhu vay, chung PLC1 c6 thé tng dung dé tao
mang x1r Iy 6 nhiém dau & cac didu kién tuong ddi rong va rat phi hop voi thuc té.

Sau tir 7 &én 14 ngay thi nghiém, mang sinh hoc do ching nay tao thanh c¢6 kha ning
phan huy 70,64 % ham lugng diu diezen véi ndng d6 ban diu la 50000 mg/l; phan huy
98,1 % phenol véi ndng d6 ban dau 1 250 ppm; phan hily 99,5 % piren véi ndng dd ban du
12 250 ppm; phan hity 96,4 % naphtalen véi ndng do ban dau 1a 250 ppm va phan huy duoc
98 % toluene véi ndng dd ban dau 1a 250 ppm. Két qua cho thay ching PLCI nay c6 kha
nang xu 1y cac thanh phan hydrocarbon ¢6 trong diu mé va nuéc nhidm dau 1a rat hiéu qua.
Viéc sir dung chung Rhodopseudomonas sp. PLC1 phan 1ap tir ving ven bién bi nhim dau
Nha Trang, Khanh Hoa d3 gitip tin dung duogc ngudn sinh vat phong phu cia Viét Nam cling
nhu gitip lam giam chi phi cho viéc xtr Iy nuéce thai 6 nhiém dau tir cac khu vue bi 6 nhiém
dau.

Bén canh d6, ching Rhodopseudomonas sp. PLC1 thuan khiét c6 kha ndng tich Iy
Co-enzym Q10 v6i ham lugng twong dbi 16n (45 mg/l). CoQ10 nay c6 thé duge tach chiét va

str dung 1am chét chéng oxi hoa hodc tng dung trong san xuét thuc phim chirc ning.
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Yéu ciu bao h

1. Chung vi khuén Rhodopseudomonas sp. PLC1 thuan khiét v& mit sinh hoc dugc phén lap
tir miu dat nhidm dau, trong d6 chung vi khudn nay c6 trinh tu gen 16S rARN véi kich thude
1270 bp va duge dang ky trén GenBank véi ma sb MH430894, va ¢ cac dic tinh sau:

¢6 kha ning tao mang sinh hoc khi dugc nudi cdy trong méi truong DSMZ-27, diéu kién
nudi ciy & pH 4,5-9, ndng dd mudi NaCl 0-40%o, cudong do chiéu sang 4800 lux, nhiét do 26-
28°C, gia tri OD ¢ budc song 570 nm 1a 28,67+0,17;

6 kha nang phén hiy du diezen 1a 70,64% tuong tmg véi ndng d6 ban dau 1a 5 g/l

c6 kha nang phan huy phenol 1a 98,1%; piren 99,5%; naphtalen 96,4%; va toluen la 98%
v6i ndng dd ban dau cua timg hop chit nay 1a 250ppm; va

tich Ity Co-enzym Q10 v6i ham lugng 45 mg/lit.
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Fig. 2

-30-



40000 50000 GOOOO 70000 80000 80000
nm.

Fig 3

-31-



1500 bp

Fig. 4

-32-



g4

25759

ag Rhodopeeudemonas thermobleraspartial JASTET {FREI NI
AT
<03

33 Riwdoprendomonss perdothensiericens JASTITFRINN

Fhsdopsendomonas pafustris (D23312)

Rhodoprendomonas palustels ATCC 17001 {ABABRRLS)

3085

Rhsdopseudomenss faecalis go (AFI2
Rhodopseudomonas pesudopalistrs DERI{ABAREEIE)

Rhodopreudomona parapaiustris JAIIOT (ARMSATI3E;
716

a9
Rhadopsendoronas rhenobarensk (ABUSTS

Nifrobacter hepuburgensi (L1663}
kadopsendpmones sp. FLCT (MH40894)
Efodapsgﬁ&‘a monzs horwoodiar JASS1IT{FMNE13312)
MNitrodacter valgaris DEM H236T (AMI14522)
Nitrobacter alfalice: AN (AFHE5%58)
Agromona aligorapiica {DIT8366)

Blaziobarter denipficans LG B443(X668025)

Bradrhizobium riomotense ﬁES%S?‘?‘.%E}

100 3’
Bradyrhizebion betze (AYIT2184)

radirhizobiur sp. BTA-L (ATS ﬁg{’@»fﬁ}

:,(ﬁma clevelandensi B-S10073
Afipia ol ATCC 35680 B4

334
14

gz 52

zeq thivaxidons DISRIG8AT{ATS0TRGY
&1 ——— Rhodobiasnus acidophila (341 :g
100 l Ruodobinstur sphagnicola RST (AMGNINE)
Blgstochiorz sulbvirid (D36314}
Rhbodsbium: mar s (DU
Rhodevubon sulfidophihon DIMIZT4{DN6425)
Rhodospirifi rudrion {D30778)
&
—

Fig. 5

-33-






25759

-35-



25759

Pbichimg 1 3 5 7 9 10 (%)

-36-



Co-enzym Q10

-37-



25759

TR, e Za 6 et Inl 00 TV ERDS 220

3]
i
1 C
1400 -
1200 E
b
ket
1600
S0t = ,
B 111
403 = \\
200 . \
. ) Kv_\ .
R . T U | K{:;;}f“
‘Jj é ‘L' ) mir

-38-



25759

D6II. 3.83L {Z531 =AY, - 7 ef ISQ33302.T
LRI R S Tl

{
:
|
R ‘\
{
3
!
2565 1\

-30-



2

5759

DANH MUC TRINH TU

<110> Vién Céng nghé sinh hoc, Vién Han 1lam Khoa hoc va Céng nghé Viét Nam

<120> Chung vi khudn tia quang hgp Rhodopseudomonas sp.

sinh hoc cé kha n3ng tao mang sinh hoc, phédn hiy diu diezen va tich liy Co-enzym

Q10
<1l60> 1

<210> 1

<211> 1270

<212> ADN

<213>
<400> 1

cagtggcaga

agggaaactt

cggccecgegt

ctggtctgag

ggcagcagtg

gatgaaggcc

aataagcccc

tcggaatcac

gagctcaact

aactgcgagt

ctcactggcc

ccctggtagt

gcgcagctaa

ggaattgacg

gaaccttacc

agcctggagce

gtcccgcaac

cggtgtatag

gtgctaatac

ctgattagct

aggatgatca

gggaatattg

ctagggttgt

ggctaacttc

tgggcgtaaa

ccagaactgc

gtagaggtga

cgatactgac

acacgccgta

cgctttaagc

ggggcccgea

agcccttgac

acaggtgctg

gagcgcaacc

Rhodopseudomonas sp.

agtaacgcgt

cggataagcc

agttggtgag

gccacattgg

gacaatgggg

aaagctcttt

gtgccagcag

gggtgcgtag

ctttgatact

aattcgtaga

gctgaggcac

aacgatgaat

attccgcecctg

caagcggtgg

atgtccagga

catggctgtc

cccgtcectta

gggaacgtac
cttacgggga
gtaatggctc
gactgagaca
gcaaccctga
tgtgcgggaa
ccgcggtaat
gcgggtttct
ggaagtcttg
tattcgcaag
gaaagcgtgg
gccagccegtt
gggagtacgg
agcatgtggt
ccggtcgcag
gtcagctcgt

gttgctacca
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cttttggttc

aagatttatc

accaaggcga

cggcccaaac

tccagccatg

gataatgacg

acgaaggggyg

aagtcagagg

agttcgggag

aacaccagtg

ggagcaaaca

agtgggttta

tcgcaagatt

ttaattcgac

agacgtgacc

gtcgtgagat

tttagttgag

ggaacaacac

gccgaaagat

cgatcagtag

tcctacggga

ccgcgtgagt

gtaccgcaag

ctagcgttgce

tgaaagcctg

aggtgagtgg

gcgaaggcgg

ggattagata

ctcactagtg

aaaactcaaa

gcaacgcgca

ttctcttcgg

gttgggttaa

cactctaagg

PLC1 thuidn khiét vé mit
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agactgccgg

cgggctgggce

tcgcaaatct

ttggaatcgc

cacaccgccc

tgataagccg

tacacacgtg

caaaaagccg

tagtaatcgt
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cgaggaaggt ggggatgacg
ctacaatggc ggtgacaatg
tctcagttcg gattgggctc

ggatcagcat gccacggtga
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tcaagtcctc

ggaagctaag

tgcaactcga

atacgttccc

atggccctta

gggcgaccct

gcccatgaag

gggccttgta

1080

1140

1200

1260

1270





