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MO PAU

Hién nay trén thé gi¢i hang nim san lugng chat déo dat hang tram triéu tan. Céc
chat déo nay sau khi sir dung s& duoc loai bo, thoi gian phan huy ching rat lau, kéo dai tur
vai nam dén hang chuc nim méi hoan tat. Diéu nay s& gop phan gdy anh huong xdu dén
canh quan va moéi trudng. Vi thé giai phap hién tai Ia thiéu ddt hodc tai tao luong chét déo
phé thai d6. Tuy nhién viéc thiéu d6t ciing s& phong thich mot lwong CO, dang ké 1am 6
nhiém méi truong.

Gop phan vao viéc san xut va giai quyét luong phé pham chét déo, cac nha khoa
hoc da kham pha dugc mot loai polymer sinh hoc PHAs — Polyhydroxyalkanoates dugc
tong hop chu yéu tir vi sinh vat. Loai nay c6 wu diém la duoc phan huy sinh hoc véi toe
d6 rat nhanh nho ndm va vi khuan dé tao thanh nhimng san pham khéng doc hai. Dong
thoi sy phan giai ndy ciing cung cp nhiing tién chat cho sy tong hop cac thanh phan khac
va ning luong cua té bao. Vi vay su kham pha nay chinh 1a budc ngodc quan trong trong
cong nghé chat déo, hoan toan khong 1am 6 nhidm méi truong xung quanh.

1. GIOI THIEU POLYHYDROXYALKANOTES — PHAS

PHAs 1a polymer dugc tong hop ndi bao nhd mot sé prokaryote. Chung duoc san
Xuat voi luong 16n tir viée nudi cdy vi sinh vat trong diéu kién thich hop. Sau d6, PHAs sé&
dugc tach chiét ra khoi sinh khdi bang mot sé phwong phap vat Iy hay hoa hoc. PHAs ¢
ddc diém tuong ty nhu polyolefin, vi thé ching dugc phan huty sinh hoc rat nhanh chong
& diéu kién thich hop, tré thanh ngudn thay thé cho cac polymer tir nhién liéu. Cong thirc
chung ctia PHAs thay ddi tity thudc sé nhom CH, va thanh phéan R.

| i
O—CH—(CH,)— C
100-30000
n=1 R= hydrogen poly (-3-hydroxypropionate)
methyl poly (-3-hydroxybutyrate)
ethyl poly(3-horoxyvalerate)
propyl poly (-3-hydroxyhexanoate)

pentyl poly (-3-hydroxyoctanoate)

nonyl poly (-3-hydroxydodecanoate)
n=2 R= hydrogen poly (-4-hydroxybutyrate)
n=3 R= hydrogen poly (-5-hydroxyvalerate)

Hinh 1. Cong thirc chung ciia PHAs
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PHAs duoc tich lity trong céac thé hat ndi bao caa vi khuén. Cac hat nay quan sat
duogc 1a do ching khuc xa trong t& bao vi khuan dudi kinh hién vi. Nhiéu niam sau do,
nhiéu phat hién vé ngudn vi sinh vat tdng hop PHAs di duoc cong bd nhu & Azotobacter (
Stockdate et al, 1968), Cyanobacter ( Jensen va Sicko 1971) . ..

2. CAC THE PHAS NOI BAO — GEN TONG HQP PHAS

PHAs 1a dang du trit carbon va nang lugng cta vi khuan tong hop nén ching. Khi
¢6 qua nhiéu carbon va mot chat dinh dudng nao dé thiéu vang ( c6 thé 1a nitrogen, oxy
dbi v6i vi khudn hiéu khi bit budc. . . ) thi PHAs s& dugc tong hop. Khi ¢6 mit tro lai
dinh dudng d6 thi PHA s& bi phan giai, carbon s& duoc dung lam ngudn ning lugng hoic
hé tro cho cic qua trinh sinh téng hop tiép theo. Nhur vay, cac dang PHAs tu nhién ciing
s& duoc phén giai boi chinh vi khuan tao nén no6 khi gap diéu kién nao do.

PHAs ton tai trong té bao vi sinh vat & dang hat (granules). Ham lugng PHAs ndi
bao thay ddi tity theo vi sinh vat tong hop nén n6. Theo Ballard 1987, sb lugng cac hat
P(3HB) trong té bao chét cua R.eutropha luén & mirc nhét dinh, tir 8-12 trong subt qua
trinh nuoi cay co giéi han ngudn nitrogen. Sy tich lity polymer lam tiang duong kinh céc
hat, dan dan lam thay d6i hinh dang ciia té bao tir dang nhu xylanh sang dang hinh cau.
Té bao s& dimg gia ting lugng P(3HB) khi dat 80% luong sinh khdi kho cua té bao. Luc
nay, hoat dong cua enzyme PHA synthase va nong d6 monomer noi bao rat cao. Cac nha
nghién ctru ciing da khang dinh rang chinh han ché vat Iy & mirc d6 hinh hoc té bao 1a yéu
t giéi han su tich iy polymer.

H2. Sw tich liiy cac hat PHA 6 vi Rhodobacter shaeroides

Nhitng nghién ctru & VSV cho thiy cac thé hat P(3HB) in vivo c6 dudng kinh
d=0.2-0.7um, duoc bao quanh béi mot mang lipid-protein c6 d6 day 2nm. Chudi polymer
thuong tao hinh xoén ¢ , mdi thé hat c6 thé chira t6i thiéu 1000 phén tu.

Dbi v6i E.coli ¢6 gen tai to hop PHA cia R.eutropha thi Hann cho rang P(3HB)
duoc tich lily hau nhu & dang tinh thé, c6 thé vi chiing lién két voi cac phan tir hay cation
khac trong té bao.

Céu trac va nhiém vu cua gen sinh tong hop PHA & cac vi sinh vat ngay cang
dugc hiéu rd. Ba gen sinh tong hop PHA & R.eutropha di dugc nghién ctu ky va tao
dong & E.coli. P6 la cac gen ma hoa cho enzyme 3-ketothiolase, Acetoacetyl-CoA
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reductase va PHA synthase. Chung tao thanh mot operon don gdm c6 promotor, operator
va gen cau truc.

3. NGUON SINH VAT CO KHA NANG TONG HQP PHAS VA PHAN GIAI SINH
HOC

3.1 Nguon sinh vét tong hop PHAs

Ralstonia eutropha va Alcaligenes latus

R.eutropha c¢6 kha ning tao nhiéu loai PHAs nhu P(3HB), P(3HB-Co-3HV),
P(3HB-Co-4HB), P(3HB-Co-3HV-Co-5HV) . . . Con A.latus chi tao dugc P(3HB) va
P(3HB-Co-3HV)

Theo Valentin va cong sy ndm 1992 thi ta c6 thé thu duoc P(3HB-co-3HV-co-
4HV) chtra 8.8 mol HV% tir 4-hydroxyvaleric acid hodc 4-valerolactone 1am ngudn
carbon duy nhat trong modi truong nudi cdy R.eutropha. Mot copolyester P(3-
hydroxybutyrate-co-3-hydroxypropionate) cling dugc R.eutropha sinh ra trong moi
truong khong c6 nitrogen. Polymer nay chira dén 7 mol% 3HP va té bao thi chtra polymer
¢6 3 mol%HP, chiém khoang 42% toan bg sinh khdi kho ctia té bao.

Propionic acid Glucose
ATP + CoASH
CoA synthetase TCA cycle
AMP + PPi v
propionyl-CoA acetyl-CoA (2x)
3-ketothiolase (1x)
CoASH S~ Coasn
L]
3-ketovaleryl-CoA acetoacetyl-CoA
NADPH + H™ NADPH + H™
acetoacetyl-CoA
reductase
NADP™ NADP™
R-(-) 3-hydroxyvaleryl-CoA R-(-) 3-hydroxybutyrl-CoA
PHA synthase
CoASH CoASH

P(HB-HYV) PHB
H3. Con duong sinh tong hop PHB va P(HB-HYV) & A.eutropha

Pseudomonas

Pseudomonas 1a nguén vi khuén tich liy PHAs rat linh hoat. Chfmg han,
P.oleovorans ¢6 thé tao PHAs c6 monomer dao dong tur 4-12 carbon, tir n-alkan, n-
alkanoate, n-alcohole hodc monomer khong bao hoa tir n-alken.
Mot s6 vi khuin khac
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Kha ning tong hop P(3HB) cua vi khuédn tia Rhodospirillum rubrum di duoc
Doudoroff va Stanier phat hién nam 1959.

Ba chung phén lap tir dat thudc Burkholderria cepacia ciing c6 kha ning tong
hop P(3HB-co-3H4PE).

Homopolymer P(3HV) ciing dugc tong hop tir 3 chiung Chromobacterium
violaceum khi nu6i trén moi truong co6 sodium valerate.

Tir cAy chuyén gen

Dé thu nhéan cac hop chat PHAs tir cc cdy chuyén ddi gen 13 mot huéng thay doi
manh mé& trong phuong phép san xuit. Thir nghiém dau tién dugc thuc hién & cay
Arabidopsic thaliana mang gen tong hop PHA cua R.eutropha.

Poirier va cong sy nim 1992 di bao céo sy biéu hién thanh coéng cia gen
R.eutropha mi hoa cho Acetoacetyl-coA reductase va PHA synthase trong té bao chét cia
ciy A.thaliana. Céc thi nghiém cho thay su tong hop P(3HB) xay ra trong té bao chat,
nhan va khong bao ctia cac mé cay nhung véi lugng thap.

3.2 Su phan gidi PHAs do VSV méi truomg

Cic PHAs nhu P(3HB), P(3HB-co-3HV) hau nhu dugc phan giai nhanh chong
trong ca moi truong hiéu khi 14n ky khi nho cac enzyme ngoai bao ciia quan thé vi sinh
vat. Téc do nhu thé nao ciing do nhiét 6 va pH mdi truong chi phéi. Chang han P(3HB-
co-3HV) khi bj phan gidi ¢ noi hiéu khi thi & pH=7-8.5, toc do phan gidi s& dat nhanh
nhat.
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