TAP CHi PHAT TRIEN KH&CN, TAP 13, S0 M2 - 2010

NGHIEN CUU SU HAP PHU KIM LOAI NANG BOI VI KHUAN BACILLUS
SUBTILIS CO BIEU HIEN POLYHISTIDINE 6X TREN BE MAT TE BAO

Ping Vii Bich Hanh ", Trén Linh Thuéc ®, Ding Vil Xuén Huyén @
(1)Truomg Pai hoc Bach khoa, PHQG-HCM
(2) Trudng Dai hoc Khoa hoe Ty nhién, PHQG-HCM
(3) Vién Moi truomg va Tai nguyén, PHQG-HCM

(Bai nhin ngay 11 thang 08 ndm 2010, hoan chinh sira chita ngay 01 thang 12 nam 2010)

TOM TAT: Vi khudn Bacillus subtilis ¢6 va khéng cé biéu hién polyhistidine 6x trén bé mat 1é

bao va khong co biéu hién dwge nghién citu kha ning hdp phu ion NiZ*va Cu?* 6 mat trong nudc thai

Vi cde nong dé ban dau tir 2ppm dén 200ppm, hdp phu dat cdn bang khi tang pH tir 4-6. Két qua cho

thdy kha néng hdp phy ion Ci** ciia B. subtilis c6 gan 6x His cao hon B. subtilis khéng c6 biéu hién la
g hap p

1,33 ldn. Béi véi trwomg hop Ni**, B. sublilis ¢6 gdn 6x His c6 kha ndng hép phu cao hon B. subtilis

thong thuong la 1,8 lan. Ca hai logi ¢é gdn va khong gdn His 6x déu hdp phu tudn theo mé hinh hap

phu cia Langmuir va phuong trinh dong hoc béc II. Pdc diém gcfn cua cac ion kim loai nay trén bé mat

clia ca hai logi cé va khéng co His 6x la gc'in trén mot vi tri cho dén khi dat béo hoa.

1.GIOI THIEU CHUNG

O nhiém kim loai ning 1a mot vén dé 16n
dang duoc quan tim trén thé gidi, dac biét tai
nhitng khu céng nghiép ¢ cdc nude dang phat
trién nhu Viét Nam. Céc cOng nghé xir ly 6
nhiém kim loai nang bing cdc phuong phap
nhu ling, loc, keo ty....da dugce dp dung tix lau.
Tuy nhién, cdc phuong phip nay thuong ;:6 gia
thanh cao va tich liiy trong mdi trudng sau qué
trinh xir ly. Do d6, xir ly sinh hoc bang thyc vét
hay vi sinh vat dd va dang thu hat cic cong
trinh nghién ciu (Leila,:’72¥iO9. Gupta,2008a.
Mater,2004; Yan, 2003). 'Bz'_ic biét, str dung té
bao vi sinh vt c¢6 biéu hién peptide c6 kha
ning gin kim loai ning trén bé mat té bao la
mét vét lidu hdp phu sinh hoc dly tiém ning dé
xur ly nhiing kim loai déc hai trong moi truong.

Mot s6 loai cé thé ké dén nhu cac vi khuan

Gram am nhu E.coli (Sousa, 1996, 1998;
Kotrba, 1999a, b), Gram duong nhu
Staphylococcus ~ carnosus ~ (Stahl, 1997,
Wernerus, 2001), céc t¢ bao nidm men
Saccharomyces cerevisiae (Kuroda, 2001). Vi
khuin Gram duong thuong duoc tmng dung
trong cdc vit liéu hip phu thay thé do véch té
bao day va tdc d6 sinh san nhanh.

Bii bdo ndy sé trinh bay cac két qua si
dung hé théng B. subtilis biéu hién hexa-His
oligopeptide trén vach té bao dé tao dong tai t6
hop ting kha ning hép phu kim loai ning nhim
cung cdp mét vat liéu hdp phu sinh hoc tng
dung trong xur Iy méi truong. lon Ni** va Cu®*
duogc s dung nhu  mét mé hinh nghién ciru

kha nang hép phu cta B. subtilis.
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2.VAT LIEU VA PHUONG PHAP

2.1. Chiing B. subtilis biéu hién 6x-His
oligopeptide trén bé mit té bao

Chung B.subtilis mang 6x-His
oligopeptide dugc cung cdp tir Phong thi
nghiém Cong nghé¢ Sinh hoc Phéin tu, Trudng
Dai hoc Khoa hoc Tu nhién TP.HCM. Chiing
duoc hoat héa qua dém trong 51 LB chia
100pg/ml erythromycin va 10pug/ml neomycin
(LB/Ery+Neo). Mét ml méi truong nudi cdy
tiém vao 50ml méi truong S véi khang sinh
twong tw (HS/Ery+Neo). Lic ¢ 250rpm, 37°C
va kiém tra tang sinh & ODsgyy. Té bio thu &
giai doan dau cua phase dn dinh, huyén phi
trong 80% glycerol.

2.2.Kiém tra ning lue gfm kim loai niing
ctia dong NDHO03/pNDH11-6xHis B. subtilis

Bo sung 250ml LB/Ery+Neo+Chl vao 5ml
B. subtilis d hoat héa, nudi ciy qua dém trong
mdi trudng twong tu ¢ 37°C va lic & 250rpm
cho dén khi dat 0.8 & ODs ltic nay sinh khéi o
gita phase tang sinh (phase log) (El-Helow,
2000). Tiép tuc thém IPTG va xylose dé ndng
dé cudi dat 0.5mM va 0.5% theo thir tw, nudi
tiép 3gid. Thu nhan té bao bing cach ly tim véi
toe d6 6,000rpm & 4°C trong 10 phit. Rira véi
nude cit. Cho té bao vao cdc binh tam giac
chita Ni(NOs), va Cu(NO:), véi ndng do cudi
cia Ni*" va Cu™ dat 2ppm, 10ppm, 50ppm,
100ppm, 150ppm va 200ppm. Diéu chinh pH
ban dau dat 6 cho dén khi ndng d6 té bao dat 4-
Smg té bao/ml. Lic nhe trong 80phut. Miu
duge thu sau mdi 20 phut, ly tim va phan tich
dich ndi bing may hip phy quang phd dién tir

(Analytikjena 600) dé xac dinh lugng Ni** va

Cu®* ¢con lai. pH khao sat duge thye hién trong
khodng tir 4;4,5;5;5,5:6. Khao sat dac diém gin
dugc thue hién bing chuong trinh Sigma Plot
10.0.
3.KET QUA VA BAN LUAN

Trong bai bao nay nhom tac gia khao sat
nang lyc hip phu ion kim loai nang (Ni**, Cu®")
va mt s6 dic diém hdp phu cua vi khudn.
Bacillus subtilis va dong vi khuan Bacillus
subtilis/pyNDH11-6xHis dugc bién ddi bing
cong nghé gene dé mang thém hexohistidine
(6xHis) trén bé mit té bao nhim muc dich tang
cudng ning lyc hap phu ion kim loai théng qua
kha ning gan kiém ndi “chelate” cua 6xHis véi
ion kim loai hda trj 2.

3.1.Anh huéng cia pH 1én kha ning
hip phu ion kim loai ciia vi khuédn B. subtilis

pH trong dung dich la théng s quan trong
kiém soat qua trinh hdp phu sinh hoc
(Bhavanath Jha,2009), do d6 si anh hudng cua
néng dg ion H' cin duge nghién ciru. Khao sat
kha nang hip phu ion Ni** cua sinh khéi vi
khudn B. subtilis (BS) va vi khun B. subtilis
¢6 6x His trén bé mat té bao (BS-His) ¢ céc gid
tri pH 4-6 v6i ndng d6 Ni** ban ddu trong dung
dich 1 0,034mM (2ppm). Két qua dugc trinh
bay trén hinh 3.1 cho thdy & trudong hop vi
khudn binh thudng mirc 4§ hap phu Ni*" ting
Ién theo gid tri pH va cao nhit & 5,5. Nhu vay,
két qua cua bai biao phil hop véi cac nghién ciru
trude diy ddi véi Bacillus sp. phén 1ap duoc
trong bun hoat tinh, khi tang pH trong khoang
tir 3-6 thi kha ning hap phu Cu®* cua B. subtilis
tang 1én (Waihung Lo, 2003).
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Tuong ty, khi quy vé diéu kién néng do
chudn, kha ning hdp phu (C-C/C;) ciing ting
1én theo pH va cao nhit la pH 5,5 véi khd ning
hdp phu 14 0,011 so véi pH 4 1a 0,008. Khi vi
khudn c6 6x His trén bé mit thi kha ning gan
ctia Ni** cling cao nhat & pH 5,5 véi kha ning

hap phu Ni** ctia vi khuan B.subrilis c6 6x His
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trén bé mat cao hon vi khuan binh thuong 1,36
lin, do sy canh tranh cua ion H' véi ion kim
loai niing & vi tri bé mit cua té bao (El-Helow,
2000). O pH 6, bat dau c6 hién tugng két tia
kim loai nén khéng thé ghi nhén dugc chinh

xéc mirc d hap phu Ni** & pH nay.

Hinh 3.1. Hip phu Ni** boi B.subtilis & cic pH khéc nhau. (@)BS, Bacillus subtilis birvlh thuong,(O), BS-His,
Bacillus subtilis c6 6x His trén bé mat té bao:C;, nong do Ni** ban dau; C., nong d6 Ni ** trong dung dich & thoi
diém cén bing; C;-C.. nong dd Ni** da bi hap phu.

3.2.Anh huéng cua nong dj ban déu ciia
" jon kim loai 1én kha ning hip phy kim loai
ning & B.subtilis

Tiép theo, khao sit anh huong cua nong do
ban diu cua ion kim loai trong dung dich 1én

kha ning hip phu kim loai cua vi khuan

B.subtilis. Truong hop nay, 2 ion kim loai dugc
khao sat la Ni** va Cu®*. Day néng d6 ion ban
diu duoc khao sat tir 2 — 200ppm (0,034 —
3407mM) o truong hgp Ni*' va 2-200ppm
(0,031 — 3,140mM) & truomg hop Cu*'. Két qui
dwoe trinh bay trén hinh 3.2 cho thiy:

o
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aNi/BS ONI/BS-His = Cuw/BS 8 Cu/BS-His

Hinh 3.2. Hép phu Ni®" va Cu® b vi khuén B. subtilis theo nong do ban déu cia ion trong dung dich. BS, vi
khuan B. subtilis; BS-His, vi khuﬁr_\ B. subtilis co 6x His trén bé miat. C;, nong o ban dau; C,. nong do ion & thoi
diém can bang; C;-C.. nong do ion da bi hap phu
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a. Kha ning hip phu kim loai ning cta
vi khuin B. subtilis tang theo néng do ban dau
ciia Cu®", B. subrilis hip phu & ndng do Cu*
2ppm (0,0314mM) la 1,6ppm (0,03mM) va &
ndng do ban dau 200ppm (3,149mM) cua ion
Cu ** 1a 40ppm (0,629mM), tang 25 lin. Tuong
tw déi vi ion Ni**, B. subtilis binh thuémg hp
phu dugce 1,4ppm (0,0239mM) & néng d6 ban
ddu cua Ni** 1a 2ppm (0,0340mM) va hap phu
duoc 20ppm (0,34mM) ¢ ndng d6 ban dau la
200ppm (3,407mM), tang 14,3 lin. Téc do hdp
phu cta B. subtilis dbi véi ion Cu®* nhanh hon
héap phu véi ien Ni** 1a 1,75 ln.

b. Tuong ty khi ning hdp phu kim loai
ning cia vi khudn B. subtilis ¢6 gin 6x His
ting theo ndng do ban diu cia ion kim-loai
ning, kha ning hip phu cua B. subtilis 6x His &
ndéng d6 Cu®* 2ppm (0,0314mM) 1 1,94ppm
(0,03ImM) va & ndéng d6 ban diu 200ppm
(3,149mM) cua jon Cu™ 1a 532ppm
(0,838mM), tang 27,4 lin. Péi véi ion Ni**, B,
subtilis gin 6x His hz‘ip phu duoc 1,84ppm
(0,0313mM) & ndng d6 ban ddu cua Ni** la
2ppm (0,0340mM) va hép phu dugc 36ppm
(0,613mM) & ndng d6 ban ddu la 200ppm
(3,407mM), ting 19,6 lin. Téc do hap phu cia
B. subtilis c6 gin 6xHis déi v6i ion Cu®' nhanh
hon hép phu véi ion Ni** 1a 1,4 ln.

So sénh kha ning hip phu cua B. subtilis
6 va khéng c¢6 6x His & ndng dd ban diu la
200ppm (twong Ung 3,149mM) cia ion Cu®’

cho thdy B. subtilis ¢6 gén 6x His c6 kha ning

hép phu ion kim loai ning cao hon 1,33 lan.
Déi véi trudmg hop Ni**, B. subtilis ¢6 gin 6x
His c6 kha ning hip phu cao hon B. subtilis
théng thudng la 1,8 lan. '

Két qua cua Johncy Rani, 2010 cho the‘iy
néu ting nong do tir 10 dén 100mg/L thi B.
subtilis ting kha ning phat trién va c6 thé loai
b6 65% ion Cu™*. Nhu vy, B. subtilis sbng c6
kha nang khang cac ion kim loai ning (Johncy
Rani,2010). Ngoai ra, Bacillus sp.c6 nang luc
hdp thu Cu™ & mic dd cao nhét 1a 400mg/l
(6,299mM). Nhu véy, két qua cua bai bao phu
hop véi cac cong trinh nghién ciru trude day,
khi tang néng d6 ban dau lam ting kha ning
hép phu Ién tir 80 — 90%. Bai bao lin déu tién
so sanh gilta B.subtilis va B.subtilis c6 gin
6xHis cho thay kha ning tao kiém néi giia
protein trén bé mit véi céc ion kim loai ning.

3.3.Mé hinh hép phu ding nhiét ciia s
hip phu ion kim loai boi B. subtilis

Két qua khao sat duong ding nhiét hip
phu ion kim loai boi vi khuin B.subtilis theo
m® hinh Langmuir duge thé hién & Hinh 3.3 va
theo mé hinh Freundlich duoc thé hién & Hinh
3.4. Két qua tinh todn céc théng sé theo md
hinh dugc tong hop & Bang 3.1, cho thiy hé sé
R* cua mé hinh Langmuir déu cao hon ciia md
hinh Freundlich. Nhu vy, mé hinh Langmuir
la thich hop dbi véi truong hop hdp phu Cu®*
va Ni** bai té bao vi khuén B.subrilis. Diéu nay
phu hop véi cac cong trinh cua E. Ince Yilmaz,
2005 va M. Prado Acosta, 2000.
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Bing 3.1. Céc hing s6 Langmuir va Freundlich dbi véi su hip phu ion Cu** va Ni*' boi B.subtilis

Trudng hop M6 hinh Langmuir M6 hinh Freundlich
Qu(mmolg™) | K (L.mmol-") R* be(Lg™) Ke(mmolg™) R*
Cu~"/BS-His 23,36 107,00 0,98 0,398 21,86 0,96
Cu”'/BS 7,800 -5,72 0,91 0,348 9,87 0,70
Ni~"/BS-His 25,97 7,86 0,97 0,451 20,06 0,97
Ni*/BS 8,795 -11,38 0,96 0,393 8,79 0,78

(BS, B.subtilis; BS-His, B.subtilis c6 6x His trén bé mat 1é bao)
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Hinh 3.3. Duong ding nhiét hap phu ion Cu’* va Ni** cia Bacillus subtilis theo m6 hinh Langmuir. BS, Bacillus
subtilis: BS-His. Bacillus subtilis c6 6x His tén bé mit té bao; C., néng dé ion trong dung dich & diém can bing; Q..
luong ion kim loai bi hip phu boi mot don vi khéi lwone té bao & diém can biing.
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Hinh 3.4. Puong déng nhiét hip phu ion Cu®* va Ni** cua B subtilis theo md hinh Freundlich. C-, néng dé ion
trong dung dich & diém c4n béng; Q,, lwong ion kim loai bi hép phu boi mot don vi khéi lwong té bao & diém can

béng.
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Tuy nhién, & trudng hop B. subtilis ¢c6 6x
His trén bé mit té bao khéng c6 su khéc biét &
vé hé s6 R gitta hai md hinh. Tiép tuc khao st
ning lyc hép phu ion kim loai ning cia
Bsubtilis ¢6 6x His cho thdy & md hinh
Langmuir ning lyc hip phu dat 25,97mmol
Ni** /1gam sinh khdi vi khudn, ¢ mé hinh
Freundlich dat 20,06mmol Ni*" /1 gam sinh
khéi vi khuan, nhu vay nang luc hép phu trong
mé hinh Langmuir cao hon mé hinh Freundlich
& B.subtilis ¢6 gan 6x His 1a 1,3 lin. Tuong tu,
& su hdp phu ion Cu®* cia B.subtilis c6 gin 6x
His, R* chénh léch khdng cao lim nhung ning
luc hip phu Cu®* ¢ mé hinh Langmuir cao hon
mé hinh Freudlich (23,36 mmol/g so véi
21,86mmol/g), so sanh gitra R* va nang luc hip
phu cho théy ¢ ca hai loai B.subtilis binh
thuong va B.subtilis ¢ gin 6x His déu phi hop
voi mé hinh Langmuir.

3.4. Khdo sat dic diém gin trong sw hip
phu Cu** va Ni** béi B. subtilis

Két qua phén tich héi quy tuyén tinh cho
thay dwong hdp phu cia B. subtilis déu nim
trong khoang du bdo va ¢6 do tin cay trén 95%
v6i R*=0,98, P=0,0001. Kiém tra dic diém gin
dbi véi ion Cu* & Busubtilis va B.subtilis ¢6
gan 6x His ¢6 y nghia nhit & dac diém gin bio
hoa mét vi tri (R? dat 0,90 va 0,98). Nhu viy,
ion Cu** chi gén 18n mot vi tri trén bé mit cua
B.subtilis cho dén khi dat bdo hoa. R? cua
B.subtilis ¢6 gin 6xHis cao hon R? cua
B.subtilis (0,90 so véi 0,98) do kha ning giin
cua B.subtilis 6xHis cao hon, chimg to su ¢o
mat cua protein polyhistidine lam ting dién tich

bé mit tiép xuc, trén protein ndy chira nhom

chic tuong tu véi bé mit té bao gitp gia tang
ai luc véi ion kim loai.

Tuong ty, khao sat dic diém gin ciia Ni*®
d6i voi B.subtilis va B.subtilis o6 gan 6xHis
cho thdy R* ciia B.subnilis 1a 0,9550 va ciia
B.subtilis 6xHis 1a 0,9653, P 1a 0,0008 va
0,0005. O céc dic diém khac cac gia tri R? cao
hon nhung gid tri P lai thip hon hodc thim chi
khdng c6 nghia. D6i véi ion Ni**, B.subtilis va
B.subtilis c6 gan 6xHis gén tuong tu Cu®*, gin
trén mét vj tri cho dén khi dat bdo hoa, 4i luc
khi c6 mit protein polyhistidine trén bé mat té
bao B.subtilis manh hon khi khéng c6 biéu hién
protein nay (thé hién khi P cao hon) do cdc
polysaccharides ngoai bao va protein trén bé
mit t¢ bao chia nhimg nhém chie nhu
carboxylic acid, nhém amino acid c6 kha ning
“bit git” ion kim loai (Pooja Singh, 2004).

3.5. Png hoc hdp phu biéu kién Cu**,
Ni** bii B.subtilis

Bong hoc bac 1 biéu kién cua sy hdp phu
Cu®, Ni*" boi té bao B.subtilis duge khio sat
vai dong hoc biéu kién bic I va véi déng hoc
biéu kién bac I1. Két qua trinh bay trén hinh 3.5
va bang 3.2

Két qua cho thiy B.subtilis va B.subtilis c6
6x His déu tuan theo phuong trinh déng hoc
biéu kién bac hai. R* cuia bac hai & Cu®* ¢6 biéu
hién protein va khong c6 biéu hién déu cao hon
bic mét. Twong tr ddi véi Ni**, R? ciia dong
hoc béc hai cua trudmg hop BS/His cao hon so
voi R? cua dong hoc bac mét; Trj sé RMS cling
cing c6 két luan nay. Déng hoc béc hai cia hip
phu Cu®* va Ni** boi BS va BS/His, c6 RMS

rit lhe‘ip voi tri sé thép nhat la 0,094% va cao
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nhat ciing chi 1a 19,9% so vdi trén tri s& 40%

cua cac truomg hop theo dong hoc béc mat.
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Hinh 3.5. Dong hoc biéu kién hap phu Cu®* va Ni** boi Bacillus subtilis
(A, Bong hoc hap phu biéc 1 biéu kién: B. Dong hoc hap phu bic 2 biéu kién; BS, B. subuhs BS-His, B.subtilis co
6x His trén bé mat té bao; Q,, lwong ion klm loai bi hap phu boi mot don vi khéi lwong té bao ¢ diém can bang,
Q, s6 hrong ion kim loai bi loai bo)

Bang 3.2. Tong hop so sanh cdc gid tri thuc nghiém va tinh tedn cua ddng hoc bidu kién hip phu Cu® va Ni*" bai
B. subtilis

Truomg hop | Q. thue Déng hoc bic 1 biéu kicn Ddng hoc bic 2 biéu kién

hip phu nghiém | Q. tinh K; R’ RMS Q, tinh Ky R’ RMS
[mg.g'] todn (phat™) (%) todn (gmmol (%)
Iphath

Cuw/BS-His 17,534 0,9909 0,0685 042 | 47,174 17,574 156,64 0,999 0,105
Cu/BS 19,116 1,0055 0,85 0,7 47,369 14,903 40,36 0,998 9,856

Ni/BS-His 21,184 0,9926 2,1916 0,22 | 42,626 21,231 1,566 0,931 0,094
Ni/BS 18,861 1,004 1,7104 0,41 42,240 9,652 1,567 0,961 19,932

(BS, B.subtilis; BS-His, B.subtilis co 6x His trén bé mat té bao; Q.. heong ion kim loai bi hdp phy boi mot don vi
khoi hrong té béao o diém cin bcmg K, lmng 50 cTr)ng hoc biéu kién bac 1:Ky, hanq 50 dong hoc biéu kién bdc Il; R,
gid tri R binh phuwong theo d6 thi: RMS, gid tri can trung binh binh phwong- root mean square)

Thoi gian luu cua dung dich trong bé phan
{mg ¢6 thé duge tinh toan dua trén két qua tir
phuong trinh bac hai vira dat dugc. Gia tri Q.
va K, d3 duoc trinh bay trong bang 3.2, s6
lwong ion kim loai bi loai bo, Q;, c6 thé dugc

tinh nhu sau:

(Ci=Cp)v 5 g A
Q; = —-‘-:;g-—p- trong d6 C, la nong do
kim loai con lai trong dung dich theo thiét ké &
tai diém cudi clia qua trinh, Q. la lugng chit bj

hap phu trén mot don vi chdt hip phu tai thoi
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diém cin bing, mp la trong lugng khé cua vit
liéu sinh hoc da st dung trong thi nghiém (g),
Vp la thé tich cua dung dich kim loai (L). Gia
tri ¢n binh phuong RMS (%) dugc tinh theo

cong thuec:

RMS (%)n = 100, ]!-1—22;1 (x—“"iL) ,
A o exp

trong d6 X g va Xexy 1a md hinh du bao va

dur liéu thue nghi¢m, n la sb luong céc diém
thuc nghiém.
4. KET LUAN

Tir két qua thuc nghiém da thu dugc c6 thé
© ritra cac két luan sau day:

e Su hdp phu ion Ni** la cao nhét ¢ pH
5,5; mirc do hép phu Ni**, Cu®* tang theo nf‘)ng

d6 ion ban dau tir 2 — 200ppm; B.subtilis c6

6xHis luén c6 mirc do hap phu ion kim loai cao
hon B.subtilis tix 1,3 dén 1,7 lan.

o Su hip phu Ni¥", Cu*" boi B.subrilis va
boi B.subtilis 6xHis xay ra theo mé hinh ding
nhiét hép phu Langmuir; véi Q cua Cu® la
7,8mmol/g bai B.subtilis va 23,4mmol/g boi
B.subtilis ¢6 6xHisQ. cua Ni** 1a 8,8mmol/g
boi B.subtilis va 26,0mmol/g bdi B.subtilis c¢b
6xHis; cdc ion kim loai nay dugc gén trén bé
mit té bao véi dic diém gfm chuyén biét mat vi
trf dén mirc bio hoa, khong canh tranh.

s Su hip phu Ni*", Cu®" boi B.subtilis ¢6
va khéng c6 6xHis trén bé mit déu c¢6 dong hoc
biéu kién bac 2; gia tri nang lyc ha"ip phu tai
diém can bing Q. thyc nghiém cé su phi hop
rit cao véi Q, tinh toén & trwong hop B.subtilis
¢6 6xHis (RMS 0,1%) ¢ truong hop B.subtilis
c6 sy sai léch déng ké cua 2 trj sé nay (RMS
9,9 —19,9%).

THE STUDY ON HEAVY METAL REMOVED BY BACILLUS SUBTILIS WITH
POLYHISTIDINE 6X ON CELL SURFACE

Dang Vu Bich Hanh", Tran Linh Thuoc®”, Dang Vu Xuan Huyen
(1) Uinversity of Technology, VNU-HCM
(2)University of Sciences, VNU-HCM
(3) Institute for Environment &Natural Resources, VNU-HCM

ABSTRACT: A recombinant Bacillus subtilis clone displaying hexahistidine oligopeptide (6x-

i . D+ 2+ . . s
His) was generated to enhance the adsorption of Ni'" and Cuw’" ions for environmental treatment

application with initial concentrations of 2ppm to 200ppm. The equilibrium amount of metal ions

adsorbed onto the bacteria increased with increasing of pH from 4.0 to 6.0. The engineered clone was

shown to have a Ni*" and Cu’" relative adsorption of 1.33 and 1.8 as compared to the control strain, as

expected. Among the models tested, namely the Langmuir, Freundlich isotherms, the biosorption
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equilibrium for both NiZ* and Ci** was best described by the Langmuir model. For the ligand binding
with heavy metal ions, namely the one and two site saturation, one and twao site saturation with
nonspecific, one and two site competition on cell for both engineered and control strain was best
revealed by one site saturation.
Keywords: Bacillus subtilis, heavy metal ions, ligand binding.
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