24 (2): 31-36

Tap chf SINH HQC

6-2002

TAO DONG GIEN MA HOA a-AMYLAZA LANH TU VI KHUAN CHIU LANH
PSEUDOALTEROMONAS HALOPLANCTIS 505

L VAN TRUONG, TRUONG NAM HAI, LE TRAN BINH

Vién Cong nghé sinh hoc
THOMAS SCHWEDER

Vién Vi sinh va Sinh hoc phdn tit, Greifswald, CHLB Purc

Sinh vat ua lanh (psychrophs) va chju lanh
(psychrotrophs) méi duge nghién cttu tir nhiing
ndm cudi thdp nién sdu muoi [1, 2]. Theo
Morita, sinh vat va lanh sinh trudng t6t & nhiét
d6 dudi 15°C va khong phét trién duge & diéu
kién trén 20°C. Sinh vat chju lanh sinh trudng
t&t & nhiet do dudi 20-25°C, nhung khong sinh
trudng duge & nhiét do trén 40°C [3]. Enzym
duge tiét ra tit cdc co thé sinh v4t va lanh va
chju lanh cé co ché xtc tdc phan tng manh &
nhiét do th&p hon 30°C; diéu kién nhiét d¢ cao
hon 30°C cé thé 1am bién tinh céc enzym ndy
[4]. Dic tinh xdc tic & nhiét d¢ thdp cla cdc
enzym lanh 4t c6 ¥ nghia kinh t€ so v6i cdc
énzym phan lap tr cdc co thé sinh vat
mesophiles v thermophiles: ti€t ki¢m duge
ning lugng, chéng duge sy nhiém cla cde vi
khuéin mesophiles, gitt duge céic huong vj va céc
vitamin trong nuéc qua ép khong bj phan huy
bdi nhigt do[5].

Gédn day, mot s6 gien mé hod cho enzym
lanh dang duge nhiéu nha khoa hoc trén thé gidi
quan tam. Cummings va Black [6] di phéan lap
dugc vi khuéin c6 kha nang phan huy xylan va
xelluloza tir bin d4t 3°C trén bién Nam cye.
Georges Feller va cong sy (7] dé tdch ddong duge
gien c-amylaza tir vi khudn Alteromonas
haloplanctis, enzym ndy hoat dfng t6i wu &
nhiét d6 30°C, pH t6i wu 1 7,0 va bj bién tinh &
45°C,

Ching vi khudn Pseudoalteromonas
haloplanctis 505 dugc phan 14p tir viing nudc

trén bé mat chia bién Nam cye, sinh truéng t6t &
nhi¢t d¢ tir 0°C- 30°C [8]. Trong bai bdo nay
chiing toi trinh bay két qua tao dong gien o.-
amylaza tir ching vi khufn chju lanh P
haloplanctis 505 phan 1ap tir bién Nam cye.

1. PHUONG PHAP NGHIEN CUU

Chling P. haloplanctis 505 phan 1ap tir bién
Nam cyc duge nuodi cdy trong moi trudng Zobell
(pepton 5g/1, cao nfm men 1lg/l, FePO4 0,01g/l,
nuéc bién nhan tao 700 ml/l) [9]. Didu kién
nudi cdy & 5°C trong 3 ngldy, téc do léc
200v/phuit.

Ching E. coli DH-5a0 duge diing cho thf
nghiém phan lap gien. Moi trudng LB duge
diing 1am moi trudng nuéi cdy. Ampixillin duge
bd sung vio moéi trudng véi néng do 100 pg/ml
khi cdn thiét.

Cdc enzym han ché, T4 ligase, Blocking
reagent, chdt cong hgp khdng thé (antibody
conjugates) va CDP star mua tIr héng
Boehringer Mainheim. Mang nilon tir hang
Roche Diagnotis. Céc doan méi duge téng hop
tir hdng Phacmacia. :

Plasmid pUC18 va pCR2.1 dugec sir dung dé
tao ngén hang gien va phan l4p gien.

Enzym ngoai bdo clia chiing 505 duge thu
nhén tir dich nuodi cdy sau 3 ngdy trén moi

trudng Zobell 1dng c6 b sung 0,5% tinh bot.
Dich nuéi cdy dugc ly tam 10000 rpm dé logi bd

Cong trinh dirge thiee hign tqi Vign Marine Biotechnology, Greifswald, CHLB Ditc véi sit 1di trg cila dit dn
hep tdc giita Vign Cong ngh¢ Sinh hoc véi Vign Vi sinh va Sinh hoc phan nr CHLB b,
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t& bho, phén dich néi dugc thu l&y va cét gitt &
4°C cho cdc thf nghiém xdc djnh hoat tinh
amylaza.

Hoat tinh amylaza dugc dinh lugng dya vao
su phdt hién g6c dudng khir theo phuong phdp
clia Bernfeld [10]. 50 M dung dich enzym dugc
b6 sung vio 450 M1 dung djch tinh bot 1% trong
50 mM dém phétphat véi pH khdc nhau. Phan
ttng duge thyc hién & 30°C trong thdi gian 20
phit, sau dé b8 sung 0,5 ml dung djch DNSA
(dinitrosalycilic axit), dun s6i 10 phiit, ]am lanh
t6i nhiét d¢ phong va do & do hap phu 530 nm.

Phuong phédp phan lap gien

- Thiét ké' doan mdi, Dya vao cdc ving bdo
thi tir cdc trinh ty amino axit clia cdc gien
amylaza di biét, ching t6i dd téng hop 3 cép
mdéi, cdc céip ndy dugc sit dung cho phin ting
PCR dé nhan 3 doan gien ndm giita méi thuan
(forward primer) vd méi nghich (reverse
primer).

- Téng hop mdu do ADN (probe). Miu dd
ADN dugc téng hop tit bo kit téng hop (DIG-
labelling kit) theo nhu huéng din clia hdng. Sau
khi téng hop bing PCR, miu dd dugce tdch trén
gel 0,8% agarosa, lam sach qua cot Gel-
purification kit (QA-gel) va bao quan & -20°C
cho cdc thf nghiém lai ADN.

- Tao ngdn hang gien tit ADN genom. ADN
genom cila chiing 505 dugc cét khong hoan todn
bing enzym han ch€ Sau3A va téch trén gel
0,8% agarosa. Céc doan ADN kich thuéc
khoang 3-4 kb dugc thu nh&n vad gin vido
plasmid pUCI18 qua diém BamHI. Phin iing gén
dugc thyc hién qua dém & 16°C, sau dé bién nap
vao chiing DH-5% béing phuong phdp xung dién
[11]. Céc thé bién nap dugc chon loc trén moi
trudmg thach LB, cé b8 sung ampicillin néng do
100 Hg/ml va 50 M1 dung djch 2% X-gal/dia,
nudi qua dém & 37°C. Céc khudn lac c6 mang
doan ADN ngoai lai (mau tréing) dugc cdy
chuyén sang 2 dia moi trudng LB ¢ b8 sung
Amp, (50 khuén lac/dia). Mot dia dé phan lap
plasmid ding cho thf nghiém lai ADN, dia con
lai cét git & 4°C cha thf nghiém tiép theo.

- Lai ADN. Gém 2 budc: lai nhém khudn
lac tir dia va lai khudn lac riéng r&.

Lai nhém khudn lac. Plasmid tdch tir ngan
hdng gien duge bién tinh & 95°C trong 10 phiit,

lam lanh nhanh trong nuéc dd, sau dé hit 5 H1
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clla méi méu chém lén mang nilon. Plasmid
dugc c6 dinh trén mang bing viéc chiéu trén deén
UV 260 nm trong 1 phiit. Thf nghiém lai dugc
thyce hién trong 10 lai phan tir & 68°C trong dém
SSC 5x, 0,1% N-lauroylsacosine va 1%
Blocking reagent v6i néng do méu db thich hop.
Céc budc rira va hién duge ti€n hanh nhu mo ta
trong sdch  “Nonradioactive In  Situ
Hybridization Application Manual” clia héng
Boringer Manheim [12].

Lai khudn lac riéng ré. Sau khi lai nhém
khuén lac dé tim ra nhém khudn lac duong tfnh,
plasmid tr cdc khuén lac don ctia cdc méu
duong tinh dugc phan 14p d€ lai khuén lac riéng
18, Céc budce lai duge thyc hién nhu d6i véi lai
nhém khudn lac. Plasmid t¥ nhiing khuén lac
duong tinh dugc tdch chiét dé doc trinh ty
nucleotit va phan tich gien.

Phdn tich gien. Céc phén mém Blast va
Clusta duge sir dung trong viéc phan tich cfu
tric gien.

IL KET QUA VA THAO LUAN

1. Pac tinh thily phan tinh bot ctia amylaza
tir chiing P. haloplanctis 505

Chiing vi khuéin P. haloplanctis 505 c6 kha
nang sinh trudng ¢ nhiét do tir 0°C-30°C va ¢é
hoat tinh thuy phan tinh bét cao. Khi nuéi cdy
ching nay & 5°C thi kha nang ti€t amylaza 1a
cao nhét, véi nhiét d¢ nuéi cdy tang dén thi kha
nang tiét amylaza bj gidm ddn; & 35°C, vi khudn
505 khong thé sinh trudng duge.

Dé nghién cttu tinh chét clia amylaza, dich
enzym ngoai bdo thu nhn tir moi trudng long
sau nudi cAy dyoc sir dung lam phan dng véi
tinh bot 1% trong dém phétphat nhu mo ta trong
phédn phuong phdp. Két qua chi ra ring nhiét do
toi thich cho hoat tfnh thuy phan tinh bét cla
enzym nay la 20°C, pH t6i vu chia hoat tinh
enzym la 7,5. Diéu ddng quan tam 12 & 5°C hoat
tinh thuy phan tinh bot cha enzym ndy dat duge
50% va mét hoat tinh hoan todn & 40"C, day 1a
dac tinh dién hinh clia enzym lanh (hinh 1)

2. So d6 phan lap gien

Céc budc phan 1ap gien duge mé ta trén hinh
2. Trude tién cdc doan dac thii cho cu triic cau
tir viing bdo thil clia gien “-amylaza duge nhan
len tr ADN genom ciia chiing 505 bing PCR,
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Hinh 1. Anh hudng clia nhiét d¢ (A) va pH (B) téi hoat tinh amylaza

ADN genom clia
P. haloplanctis +)5

Plusmid pUCI8

ADN genom clin
P. halaplanctis 505

Cét khang hoiin ton Cit bhng BamHI PCR tlt viing bio
bling Sun3A thti ¢l gien
\4
Sin phdm PCR
Thu dogn 3-4 kb Plasmid més vbng e 45:") gp "
Tdn% hep miu
* db bang PCR.
Ligation —
Bién m,lp viwo E.coli

Téch plusml Lui ADN (dot b!V

\

Khudin lge duong tinh vél miu db.

Hinh 2. So d6 phan 1ap gien amylaza tir ching P. haloplanctis 505

sau dé gin vdo véc to pCR2.1 dé doc trinh ty
nucleotit, Doan gien nay s& dugc phan tich trén
chwong trinh phan tich gien xem cé phdi 1a gien
amylaza hay khong. Sau khi dd khing dinh dogn
gien nay 1a gien amylaza, budc ue’p theo 12 téng
hgp miu dd va tao ngan hang gien tir ADN
genom clia chung 505. Cug6i cling 1a lai miu do
véi ngan hang glen clia ching 505 dé tim ra
khuén lac mang gien amylaza,

3. Nhan doan glen amylaza ctia chiing 505 tir
viing béao thi bing PCR

Muén téng hgp méu dod cho gien amylaza
clia chiing 505, truée hét phai biét duge trinh ty
nucleotid mot doan bat ky trén gien amylaza
ndy. D& 1am dugc viéc dé, chiing toi thiét k& 4
doan mdi dya vdo ving bdo thii cla cdc gien
amylaza di biét dé nhan ching lén bing PCR.
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123 M

450 kb
250 kb

Anh. San phdm PCR dugc nhan 1én tir ving bio
thii clia gien amylaza tir chiing
P. haloplanctis 505
Ghi chd: 1, 2, 3: doan gien dugc nhan Ién tir cdc clip
méi P1AmyF- P3AmyR, P2AmyF-P4AmyR vi
P1AmyF-P4AmyR. M: marker SPPI/EcoRI

Trinh ty cdc doan méi nhu sau:

P1AmyF: gatacgcttattaaccat

P2AmyF: cggtttgatgctictaaa

P3AmyR: tgtttagaagcatcaaac

P4AmyR: gtcgtgattgtctacaaa

P1AmyF dugc thiét ké tir ving bdo thii I clia
cdc gien o-amylaza dd biét, twong ty P2AmyF
va P3AmyR dugc thiét k& tir viing 1I, PAAmyR
duge thiét k& tir ving IV. Céc cip P1AmyF-
P4AmyR khi chay PCR s& nhan 1én doan gien
c6 do ddi khodng 450bp, cip PlAmyF-
P3AmyR, P2AmyF-P4AmyR s& nhan 1én doan
gien c6 do dai khodng 250bp.

PCR duge thye hién trong diéu kién sau:

- Piéu kien bi€n tinh (denaturation): 94°C
trong 30 gidy

- Dibu kién bt cdp (annealing): 55°C, 1
phiit

- Piéu kién kéo dai chubi (prolongation):
720C, 40 giay

- S6 chu ky lap lai: 30 chu ky

Sin phdm PCR dugc kiém tra trén dién di
agarosa 1% trong dém TBE (anh). Két qué trén
hinh 3 cho thdy cd 3 cap méi ndy khi chay PCR
déu nhan lén céc doan ADN véi kich thude
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ding nhu dy kién ban ddu. Chiing t6i chon doan
gien dugc nhan lén tir cip P1AmyF-P4AmyR
(40 dai khodng 450bp) dé gén vdo vector
pCR2.1 va gii di doc trinh ty nucleotid clia doan
gien ndy. K&t qua phén tich trinh ty nucleotid
trén chuong trinh phan tfch gien da chi ra riing
day chinh 1a doan gien amylaza (két qua khong
trinh bay). Poan gien amylaza nay sé dugc diing
lam khuon miu dé téng hop méu dd trong thi
nghiém lai ADN.

4. Tao ngan hang glen va téng hop méu do

Ngan hang gien dugc tao theo cdc budc nhu
dd mo ta trong phdn phuong phdp, hon 5000
khu#n lac ¢6 mang ADN ngoai lai duge tdch
plasmid dé diing cho thf nghiém lai ADN. Miu
dd duge téng hop bing phan tng PCR véi soi
khuon 1a doan gien dugc nhén tir viing bao thi,
Céc dNTP dugc dénh d&u bdng dioxygenin
(DIG). Sau khi téng hop xong, miu dd duge 1am
sach va kiém tra néng d¢ cling nhu d¢ nhay trén
phim X-quang dé chon néng do thich hop cho
thf nghiém lai ADN,

5. Lal ADN (Southern hybridization)
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Hinh 3: Lai ADN ctia chiing P. haloplanctis 505
Méu duong tinh duge chi bdng mdi tén

Thf nghi¢m lai duge thyc hién & 68°C qua
dém trong 10 lai phan tir nhu dd mo td trong
phdn phuong phép. Do miu dd dugc téng hop tir
khuon méu gien amylaza clia chiing 505 véi do
dai 450bp, nén kha ning bt ciip véi gien nay rat
16n, Két qué lai cho thdy nhing mAu lai cho tin
hi¢u manh déu 1a nhimg miu mang gien
amylaza cla chiing 505 (hinh 3). Sau hai budc



lai ADN, ching toi di tim duge 2 khuén lac ¢6 tin hiéu manh véi miu dd. Haj khud

tdch plasmid va gl di doc trinh tir nucleotit.

n lac ndy duge

6. Trinh ty nucleotit clia glen amylaza phan lap tix ching P. haloplanctis 505

Trinh ty nucleotit clia gien amylaza tit chiing P. haloplanctis 505 duge trinh bay tren hinh 4
Gien ndy ¢é d¢ dai 1431bp, ma hoé cho mét protein c6 453 amino axit v6i ma khdi déu 13 ATG.
Doan peptit tin hiéu tiét cé d¢ dai 1a 24 amino axit vA cét tai diém Ala-Thr. Khi so sénh trinn tl;;‘
amino axit clia gien ndy véi céc gien d biét, két qua cho thdy ching thugc vé dong gien c-amylaza,

aagcgttgaaggcgeattatttatagagettgotactcaaaatgggctttatttaaatge

tcattgccaagtaaaagccacgoctaataaagatattagecgoagtttaatggeatttag

ctatgtaaaaagcgatttagaatcatcaaccctgtgtattagaaacttaataatacctac

accgctgattatatagecctgtgcaaageattttatttgaaaatgtaaattgecaagtta

tgtaggttatctagtaataaaggataatttacctattatgeatacgtattcagttteeat

ttaatcaattctcaatctagtgttaaccacttgtaaataatgtegagtagttgttttget
= 35 = 10

cgetcaacagttggatcacacactatgaaactcaataaaataatecaccaccgcaggetta
RBS M L N K I I T T A L
agcctagggttgetcttaccgagtattgecacagetacgeceaceacatttgtgeattty
8§ L 6 L L L P 8 I ATATETTFVHKL
tttgaatggaattggcaagatgtagcgcaagaatgtgagcaatacctaggaccaaaagge
F E WMNUW®WOQDVY A QETCEZGQYLGEPKSG
tacgctgcagtacaggtctcgcogoctaatgagoacattacaggaagecaatggiggaca
Y A AV QV § P P NEWUHTIT W
cqgttatcagccagtaagttatgaactgcaaagtegtggcgqaaaccgtgogeagtttate
R Y Q P VS Y EULOGQS SR RTGGNIRARQTFI
gatatggtaaatcgctgtagtgeagectggggttgatatttacgttgatacgettattaac
DMV NRGCSAAGVYVYDIYVDTULTINW
catatggecagcaggaagtggcacaggcacagcgggaaatagctttggtaataasagettt
HMAATGT SGTGTA AGNTZSTFGNIKTSF
cctatttatagcccacaagattttcatgasagttgtaccattaatagetctgactatgge
P I YS P QDTFHKETST CTTIW®HNSSDYG
aacgatcgctaccgagttcaaaattgtgaacteogttggacttgccgatttagataceget
Y RV QNCEULUVGLADTLTGDTA
tcaaactatgtacaaaataccattgcagcatatattaacgacttgcoaagctattggegta
§ N Y VQNTIAAY I NDULO QATIGYV
aaaggcttteggtttgatgettotasacatgttgcagcaagogatatecaaagtttaaty
G F R F DA S KHVAASDTIUGQSTLM
gctaaagtaaatggetcgecagtggtttttcaagaagtgattgatcaaggtggggaggct
A KV NG S PV V FQEUWVTIDU QGG GEHA
gttggtgcctctgaatatttaageacaggtttagtaactgaattitaaatatagcactgag
vV 6 A S E Y L ST GULVTETFIKZYSTE
cttggtaacacttttagaaacggctcgettgeatggetgagtaattttggegaagggtyq
L 6 NTFRMNSGSLAWULSNTFOGEGHW
ggctttatgccaagetcttetgegytggtttttgtagataatcacgacaatcaacgtygge
M P S§ 8§ § AV V FV DNUHKDWNOGHRBRG
catggeggcgctggtaatgtaattacetttgaggatggccgottatatgacttagccaat
K 6 GAGNVTITZFEUDG G RTILYDTLAN
qtattcatgttqqcttatccqhacqqt:atccaaaaqtaatqthaqttatqatttccat
vV FM LAY UPVY G VY P KV MBS 8 Y D FH
ggtgatacagatgctggtgggccaaatgtaccggtacataataatggtaacttagagegt
G D TDAGTG PNV PV HNMNGNILESC
tttgetagtaattggaagtgtgagcatcgetggteatatattgcaggeggggtegattt
F A 8 N W K CE HUERWS Y I AGG GV DF
agaaataacacgcccgacaattgggcagtaacaaactggtgggataacacaaataatcaa
R NNTPDNUWAUV TN NUWMWDNTNNDQ Q
atttcatttggecgaggtagetegggteatatggetattaacaaagaagactcaacactt
I 8 F G R G S 8 GHMATLNIKTET DT ST
agtgcaactgtgcaaaccgatatggcgccagggcaatactgtaatgtgttaaaaggegag
§ ATV EQTDMAZ®PGQY CWNVWVILKGE
ttgtcagetgatgctaaaagttgtagtggcgaggttataacqggttaattccgacggtact
L 8 ADAKSCS8GEUWYVITVNZSDGT
attaatcttaatattggegettgggatgogatggcaattcataaaaatgecaagttaaat
I N L NI G W D A MATIMHE KNA AIEKILN
acaagttcagcgccatagcactgaaagtgactggcagegaacggttatttttattaatge
T § 8 A P =
acaaacacaaagtggacaagatatgtttttgcgcggtggaattgaccacgcttatgcaaa
cgcaaatctgggtcgaaattgccaaacaagtaattttgagtgtgeaatgectattegtea
taataatttaaaaaacgtaacaacaagcccttggaaagcaaatgataactaccttgattyg
gtatggtatagaaaatgggcaaagtageqgaageagaaggttetgcotaccgactggacaac
gaatgtttggoctgcaggttggggegetgaaaaaacgctaaacacagatggttitqggtgt
aacactattaaatatatggggcgaacactattggatgettgatgtggatatggattgtag
taaagcggttaatggatggtttgaactaaaagcattcattaaaaatggecaaggatggga
gactgctattgctcaaaacaatacaccttatacaagcactaatcatatggcgcaatgegy
aaaagttaataaatttgagtttaataattcaagtgtagtaattcgtagttottaaaagta

Hinh 4: Trinh ty nucleotit clia gien
amylaza clia chiing P. haloplanctis
505. Trinh ty promotor duge dénh s6
-35, -10; Viing bdm clia ribosom ky
hieu RBS. Trinh ty amino axit leader
sequence dugc gach duéi, diém cit
clia signal peptidase k¢ hiéu bing
mili tén.thang diing. B ba két thic la
tag ké tigp 1a trinh ty lap lai clia
terminator (mfi tén nguge nhau).
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CLONING OF A GENE ENCODING COLD-ADAPTED o-AMYLASE FROM THE

PSYCHROTROPHIC BACTERIUM PSEUDOALTEROMONAS HALOPLANCTIS
STRAIN 505

LE VAN TRUONG et al
SUMMARY

The marine antarctic psychrotrophic bacterium Pseudoalteromonas haloplanctis strain 505, isolated
from the sea ice which covered the surface of the Southern Ocean, showed an amylolitic activity. The cold-
adapted amylase from this strain 505 was characterized by a high activity at low temperature and its optimal
temperature was 20°C and optimal pH was 7.5, The c-amylase gene was cloned and sequenced. The open
reading frame of this gene was 1431 bps and coded for a protein with 453 amino acids. ‘This amylase

contained & signal peptide of 24 amino acids. The amino acid sequence of this cloned gene showed 96%
homology to the a-amylase gene from the Alteromonas haloplanctis strain A23.
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