Chudng 6:
Sinh thai hoc vi sinh vat

. Muc tiéu cua sinh thai hoc vi sinh vat
- .I\‘) ® ® A o A
. Pac diém cua vi sinh vat trong tu nhién

. Cac phuong phap nghién ciu sinh thai hoc
vi sinh vat

. Hoat dong va vai tro cua vi sinh vt trong
cac hé sinh thai

. Vai tro cua vi sinh vat trong cac chu trinh
sinh dia héa c4ac nguyén to
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Sinh thai hoc vi sinh vat

- Sinh thdi hoc (ecology): nghién citu sy hinh thanh, ton tai
va phat trién ciia mot hé thong cac sinh vat cung véi cac
diéu kién khong song nhat dinh trong méi quan hé hitu co
tac dong qua lai véi nhau.

- Sinh thai hoc vi sinh viat (microbial ecology): nghién ciu
vi sinh vat vé khia canh sinh thai hoc

+ Lam thé nao cac quan thé (population) tu tap lai hinh
thanh quan xa (community)

+ Lam thé nao dé cac quan X& nay twong tac véi nhau va
twong tac moi trwong
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Muc tiéu cua sinh thai hoc vi sinh vat

- Nghién ciru sw da dang sinh hoc (biodiversity): xac dinh
chiing loai va so lwong VSV trong tw nhién, nghién ctru
s trong tac giira cac quan dudng khac nhau trong quan
xa (giup phan lap cac VSV quan tam)

- Nghién ciru cac hoat tinh ctia VSV (microbial activity):
do dwgc cac qua trinh bién dwéng trong tw nhién va
giam sat tac dong cua VSV Ién hé sinh thai

- VSV hoc moi trwong/Vi sinh moOl treong
(Environmental Microbiology)
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Y nghia cua nghién ctu sinh thai hoc VSV
- Vi sinh vt c¢é vai tro thi€t y&u cho su duy tri phat trién cta
cac hé sinh thai:

+ Thu 14y ning lugng anh sing, c6 dinh dam, c6 dinh CO,,
tao O,,phian huy chit hitu co

+ La tac nhan chinh thuc hién cic phan @ng trong chu trinh
sinh dia héa cdc nguyén té can cho su song

+ La tac nhan gitip phan hiy doc chat, phuc hoi méi trudng

- Sinh thai hoc VSV gitip hiéu dugc tuong tac ctia VSV véi
nhau va véi méi trudng, hiéu vai tro cia VSV trong diéu
kién tu nhién cua cac hé sinh thai

- Gilp hiéu moi sinh cua VSV tir @6 phan 1ap cac VSV quan tam
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Habitat, niche, microenvironment

- Méi trudng séng cua vi sinh vat:

+ Habitat: moi trudng song noi cac quan thé, quan dudng
hinh thanh quan xa

+ Niche: 1a vi moi trud'ng toi uu cho sy’ ting truéng cua VSV

- Trong tu nhién, vi moi truong (microenvironment) la noi ma
VSV thuc té& song va bi€n duéng:

+ Céc diéu kién héa Iy cia vi moi truong bi€n doi rat nhanh
theo khong gian va thoi gian

+ Trong mot khong gian vat 1y hep cé su ton tai nhiéu vi moi
truong khac nhau

+ Tinh khong dong nhat cia vi méi trudng quyét dinh tinh da
dang cua VSV

om/tailieudientucntt
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Bé miit va mang sinh khoi (biofilm)

- Bé mit (surface): 1a méi sinh quan trong cho VSV: cung cap
chat dinh dudng, bao v¢ tranh ké thu va cac thay doi hoéa ly,
lam gia d6 dé gitr vi sinh vat va khoi bi rira troi

- Chat dinh duéng 12 nhan t6 han ch€ toc do ting
truéng trong hau hét cic moi truong tu nhién va dugc
cung cap ¢ dang xung

- Vi sinh vat thudng hién dién trén bé mit mot gia thé
do nong do chat dinh dudng giéi han & day cao hon tao
thanh mang sinh khéi (biofilm) hoic tap hop cdc khuan
lac ctia cac quan thé khiac nhau
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Tang truong cua VSV trong ty nhién

- Chat dinh dudng trong tu nhién - tai nguyén (resources) cho VSV
khong dugc cung cip lién tuc

- VSV tiing truéng thanh xung theo ngudn tai nguyén ctia méi trudng

- Cdc chat du trit trong t& bao (PHA, PHB, polysaccharide,
polyphosphate) dugc sit dung khi nguén tai nguyén bi can kiét

- Piic diém chung cua ting truéng cia VSV trong tu nhién:
+ Ting truéng hAm mii thudng ngian

+ Téc do ting truéng nhé hon rat nhiéu so véi trudng hgp nudi cay
thuan ching trong phong thi nghié m

- Toc do tang truéng cham do:
+ Nguon chat dinh dudng thap
+ Phan bé chat dinh dudng khong dong déu

+ Bi canh tranh béi cac quan thé khac

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Attachment Colonization Development

(adhesion of a (intercellular (more growth and
few cells to a communication, polysaccharide)
Sw hinh suitable solid growth, and
" surface) polysaccharide
thanh formation)

Biofilm

Vi sinh vat
trén mot
ong thép

duoc
nhuém bang
DAPI
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Sy hinh thanh quan xa vi sinh vat

- C4c miic td chifc cda vi sinh vt trong tu nhién

+ T& bao

+ Quan thé (population): tap hgp cac t&€ bao cung loai, dugc
hinh thanh do sy ting truéng cuia cac t& bao riéng biét trong
mot vi méi truong nhat dinh

+ Quan dudng (guild): tap hgp cac quan thé khac loai c6 dic
tinh chung vé nguon chat dinh dudng, cic yéu té ho4 1y trong
mot vi moi truong

+ Quan xa, hé vi sinh vat (community): tap hgp nhiéu quan
dudng cung hién dién trong mot diéu kién méi trudng, tién
hanh nhitng qué trinh sinh 1y bd tr¢ nhau dé€ cuing ting truéng
+ Hé sinh th4i (ecosystem): nhiéu quan xa dugc hinh thanh cé
moi quan hé véi nhau vé ning lugng va vat chat
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Cac phuong phap nghién cdu
sinh thai hoc vi sinh vat

- Phuong phap xac dinh do da dang:
+ Phuong phap nudi cdy va phuong phap khong nuoi cay

+ Phuong phap dua trén kiéu hinh va phuong phap dua
trén ki€u gen

+ Phuong phap dinh tinh va phuong phap dinh lugng
- Phuong phap xac dinh hoat tinh:
+ Toc do bi€n dudng tai nguyén

+ Toc do ting truéng
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Phuong phap nghién cuu tinh da dang
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Phuong phap nuoi cay

- Nudi tich liiy (enrichment culture): dung moéi truong
chon loc va diéu kién tot vu dé 1am tiing ty 1¢é hién dién
tuong doi ciia vi sinh vat muc tiéu tir mét ngudn ty nhién

- Phan lap (isolation) va lam thuan vi sinh vat muc tiéu
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- Nuéi tich liily = nudi lam
giau

- Nuéi tich liiy trong hé
kin:
+ Moi truong chon loc
16ng, dié¢u kién héa 1y
chon loc, ngudn phian
14p thich hgp
+ Chi thu dugc cdc quan
thé ting truéng nhanh
cia mot quan dudng

- Nhugc diém ciia phuong
phap nudi tich liiy trong
phin tich tinh da dang:
quan thé thu dugc trong
nuéi tich lily khong chic
13 quan thé chiém uu
thé trong mau

CuuDuongThanCong.com

Nuoi tich lay

_Air_ N,-fixing colonies
N5 O, of Azotobacter
(nitrogen (supports
source) respiration)
Soil L
Incubate Plate on
in air same
medium
Mineral salts 4
plus mannitol _AIr_
medium— N O,
no NH,+, NO3~, (Suppor'ts
or organic nitrogen y|| respiration)
Soil Plate on
|_| \ :> —NH4+ medium
+NH4+ or
Same medium -NH,*
but add NH,*  NH,* medium
Incubate in air  (nitrogen source) Golories of
non-N,-fixing
bacteria

+NH," medium

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Nuéi tich lily bing co6t Winogradski
- Cot Winogradski:
+ Bun, nuéc ao hd c6 bd sung chat hitu cd quan tim
+ Thu dugc nhiéu quan thé da dang ctia nhiéu quan dudng

O, .
| — Foil cap
;i‘:& (\)/\:ater N : Algae and cyanobacteria
— Purple nonsulfur bacteria
Mud
supplemented Patches of purple gulfur or
with organic ] green sulfur bacteria
nutrients and
CaSO, Anoxic decomposition
| and sulfate reduction
H>S
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Nuéi tich liiy biang hé on héa

- Hé 6n héa (chemostat):
+ Nuéi cay lién tuc trong moi trudng 16ng chita ngudn carbon quan taim
+ Lam gidu va phan 1ap quan thé bién dudng doc chat
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Phan lap va lam thuan

+ Hop ria (streak plate): phan lap cac ching hiéu khi hoac
ky khi khong nghiém ngat

+ Pha loang toi han (extincting dilution): phén 1ap cac
chung hiéu Khi

+ Pha loang trong 6ng thach mém (agar shake tube
method): phan lap cac chung ky khi

- Cac phuong phap pha lodng c¢6 thé dugc diing dé xic dinh
quan thé chi€m uu thé& trong miu
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Spread-plate Surface

method colonies
: Incubation
e

Sample is pipetted onto surface Sample is spread evenly over
of agar plate (0.1 ml or less) surface of agar using sterile
glass spreader

|

&

Typical spread-plate results

Pour-plate Surface Subsurface
method colonies colonies
=
Incubation / \
|:;J> T~ I:> [ |- >

Sample is pipetted into Sterile medium is added and

or Typical pour-plate results
sterile plate mixed well with inoculum P P B
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Cach thtrc kiém tra chung thuan

- Quan sat dud1 kinh hién vi

- Quan sat dic diém khuan lac trén dia hay
trén ong lac

- Kiém tra sy phat trién trén cac méi truong
khac
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Pinh danh chiing thuan

- Phuong phap sinh héa, mién dich

- Phuong phap giai trinh ty SSU-rRNA (small subunit
ribosomal RNA)

- Phuong phap lai phan t@ véi mau do chuyén biét

- Phuong phap lai véi mau do phat sinh loai (phylogenic
probe)

- Phuong phap FISH (fluorescent in situ hybridization)
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K§ thuat FISH

- K§¥ thuat FISH: lai phan t& trén miu ty nhién biing miu do dugc dinh dau
huynh quang

- Miu do:
+ Mau do phat sinh loai: cdc trinh ty nhan dién vi sinh vat ¢ cAc mi'c phan
loai khac nhau
+ Mau do chuyén biét déi véi mét gen muc tiéu

- St dung dong thoi nhiéu miu do phat sinh loai duge danh dau huynh quang
khac nhau.
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Ung dung ctia FISH trong nghién
ciu sinh thai hoc vi sinh vat

- Phan 1ap vi sinh vat

- Pinh tinh va dinh lugng vi sinh vat

- Nghién thanh phan va tuong tdc ciia vi sinh vat:
+ St dung dong thoi nhiéu miu do phat sinh loai dugc
dinh ddu huynh quang khdc nhau: quan sit va dic trung
héa thanh phan cida vi sinh vat
+ K&t hgp FISH véi confocal laser microscope: quan sit va
dic trung héa thanh phan, su tuong tic ciia cac nhém vi
sinh vat khdc nhau trong mau ty nhién
+ Poi véi cac vi sinh vat chua thé nudi cdy: mé ta hinh
thai, mat do va tuong tac vdi cac sinh vat khac

- Nghién citu hoat tinh cua vi sinh vat: ky thuit ISRT
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Phan 1ap bang k¥ thuat
Nhip quang hoc

- Nhip quang hoc (Optical tweezer):

+ Kinh hién vi ddo dugc trang bi mot nguon laser hong ngoai manh va
b vi thao tac chita 6ng mao quan

- Phan lap bing nhip quang hoc:

+ T& bao muc tiéu da dugc danh dau huynh quang sé dugc phat hién,
tach khéi cac t&€ bao khdc trong 6ng mao quan bing luc ctia chum
anh sang laser

+ Cat 6ng mao quan va thu nhéan t& bao muc tiéu

- Ij'ng dung:

+ Phan 1ap cdc chung vi sinh vt ¢6 toc do ting truéng chAm

+ Phan 1ap céc vi sinh vat thiéu s trong quan xa

+ I’J'ng dung khdc: phan lap, tadch nhém cdc phan t@ muc tiéu, dinh vi
tring va tinh trung trong thu tinh in vitro...

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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« FACS: fluorescence-assisted cell sorter
* Metagenome: by gen phirc, da b gen
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Phat hién vi sinh vat biang ky thuiat Nhuém
nhiém sic thé
- Nhuém NST (Chromosome painting):

+ Gen, m§t nhém cac gen, moét bd gen dugc cat thanh
nhitng doan mau do 50 - 200bp va danh dau huynh quang

+ Lai in situ va dung k¥ thuit kinh hién vi huynh quang dé
phat hién vi sinh vat muc tiéu

- ffng dung:

+ Tim sy’ hién dién ctia mot nhém sinh 1y (quan dudng)
trong moi truong (vi sinh vit c6 mang mjt gen, mot nhom
gen nhat dinh: nitrogenase, ciac thanh phan cia hé
quang...)

+ Pinh lvgng nhom sinh 1y

ongThanCong.com https://fb.com/tailieudientucntt
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X4c dinh thanh phan ctia quan xa
bang gidi trinh ty SSU-rRNA

- K¥ thuat giai trinh ty rRNA dugc dung trong sinh thai hoc vi sinh vat
d€ phan tich thanh phan cdc quan xa vi sinh vat ma khong can phan
1ap, nudi cAy chung vi sinh vat

- Qui trinh:

+ Thu nhan DNA tong

+ Dung cic cip mdi chuyén biét (Bacteria, Archea, Eukarya, hoic
cta cac mdc phan loai thap hon) d€ khuéch dai SSU-rRNA

+ Lap ngan hang cac dong SSU-rRNA

+ Tuyén chon ciac dong muc tiéu bang lai in situ véi mau do phat sinh
loai

+ Giai trinh ty SSU-rRNA

+ Lap cay phat sinh loai
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(b) DGGE
Denaturing gradient gel electrophoresis (DGGE)
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Pinh lugng biing phuong phap
truyén thong

- Pinh lugng m6t nhom vi sinh vat chon loc
- Nudi cay trén méi trudng chon loc va d€m khuan lac
- Phuong phap MPN:

+ Pha loang t6i han miu ty nhién (pha loang bac 10)

+ Lap cdc day ong thd nghiém c6 do Lip lai 3 hoac 5 6ng
v6i 3 hodc 5 do pha loang bac 10

+ Dinh tinh sy hién dién cua nhém vi sinh vit muc tiéu
dua trén cac tin hiéu dé quan sat

+ Tra bang MPN

ngThanCong.com https://fb.com/tailieudientucntt
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Pinh luvgng biing phuong phap
nhu¢m huynh quang

- Diing phAm nhuém hiiynh quang va kinh hién vi huynh
quang

- Tin hiéu nén thap & cdc miu ty nhién

- Pinh lugng tong t& bao:
+ Nhuom huiynh quang va dé€m duéi kinh hi€n vi huynh
quang: acridine orange, DAPI (4’,6-diamido-2-phenylindole)
nhudm nucleic acid

+ Khong phan biét t&€ bao song - chét
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Pinh lugng t& bao song bang
nhu¢m huynh quang

- Pinh lugng phan biét t& bao song/chét:
+ Nhudém tong t& bao bing pham phat
huynh quang va t& bao ché&t biang
propidium iodide
+ Cho tin hiéu nén cao trén miu tu
nhién

- Pinh Iugng biing khang thé phat huynh
quang:

+ Dung khang thé dugc danh ddu huynh
quang

+ Phat hié€n vi sinh vat muc tiéu, tinh
chuyén biét cao
- Pinh lugng biing ky thuat FISH

Nhuom vi khuan
song: song mau
_.xanh, chét mau do
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Pinh lugng bing khiang thé
huynh quang

- Pinh luvgng bing
khang thé phat huynh
quang:

+ Dung khang thé dugc
dinh diau huynh quang
+ Phat hién vi sinh vat
muc tiéu, tinh chuyén
biét cao

- Pinh lugng bing k¥
thuat FISH
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Pinh lugng bing mau do phat
sinh loai huynh quan

- Pinh lwong bang k¥
thuat FISH
(fluorescence in situ
hybridization)
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Phuong phap nghién ciu hoat tinh
vi sinh vat trong tu nhién
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Céc phuong phap truyén thong

- Thong thudng 1a cac phuong phap ex situ: mau dugc thu,
bao quan va xac dinh hoat tinh tai phong thi nghiém

- Po hoat tinh tong cta vi sinh vat dua trén mic do ting
truong:

+ Tong O, tiéu thy, tong CO, phéng thich
+ Tong ATP

- Po tong hoat tinh cdc enzyme chi y&u trong cac chuyén
héa vat chat do mét hosic mt so quan dudng
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Cac phuong phap in situ

- Phuong phap in situ: do dat hoat tinh cua vi sinh vit ngay trong moi
truong va vi méi truong
- Phuong phdp do in situ tong hoat tinh dya trén ho hap, ATP, do hoat
tinh chuyén héa

- Phuong phap dong vi phéng xa: do hoat tinh chuyén héa véi do nhay
cao

+ Hoat tinh riéng (specific activity): ty 1& hoat tinh trén co chat dong vi
so v6i hoat tinh tong

+ Loai bo hoat tinh do phdn ng phi sinh vat: d6i chitng t& bao chét
(killed cell control)

- Phuong phap vi dién cuc (microelectrode): theo d6i bién doi vé thanh
phan héa hoc trong vi méi trudng

+ Cac vi dién cuc pH, oxygen, N,0, CO,, H,, H,S
+ Di chuyén theo ciac bugc < Imm biing micromanipulator
+ Dung d€ nghién cifu cdc chuyén héa trong cac 16i sinh khéi (micromat)
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Ung dung FISH d€ nghién ciu hoat tinh cta
quan dudng trong ky thuat ISRT

- ISRT (In situ Reverse transcriptase):
+ Lai in situ mRNA biing primer chuyén biét
+ Thuc hién phién ma ngugc tao cDNA va khué&ch dai bing PCR
+ Lai v6i miu do danh diu huynh quang
- Ij'ng dung:
+ Nghién cifu xdc dinh vi sinh vat c6 biéu hién gen trong quan xa 6
mot thoi di€ém nha't dinh
+ X4c dinh quan thé c6 hoat tinh trong quan dudng va quan xa
+ Nghién cifu anh huéng clia cdc y&u té6 moi truong 1én su biéu hién
cta gen trong quan xa
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Pinh hoat tinh vi sinh vat bing dong vi bén

- Pong vi bén (stable isotope): dong vi bén mang nhiéu neutron hon dang
binh thuong

- Hiéu ng phian doan dong vi (isotope fractionation): phdn @ng sinh héa cé
xu huéng diing dong vi nhe hon dong vi ning, lam giam ty 1é tuong doi cla
dong vi ning so véi dong vi nhe trong san pham

- Ty s6 dong vi 8 (°/,,): ty s6 dong vi ning so véi dong vi nhe trong vat chat

- Dang dong vi bén dung trong nghién cifu sinh thdi hoc vi sinh vat: 13C, 3S,
180

- Ij'ng dung:

+ X4c dinh thoi di€m xui't hién su song dua vao ty so dong vi C trong da co

+ X4c dinh thoi di€ém moi truong trai dat tir trang thai khi sang trang thai
oxi hoa
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Enzyme substrates - Enzyme that ¢ Fixed carbon
fixes CO,

1200
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Cac phuong phap trong STH VSV

1. Phan tich quan quan xa VSV phu thudc vao nudi cay
- Nudi cay tich lity
- Phan lap
2. Phan tich quan x3 VSV khong phu thudc vao nudi cay
- Cac phuong phap nhuom chung
- FISH (Fluorescence in situ hybridization)
- K§ thuat PCR trong phan tich quan xa VSV
- Microarray (Phylochip) va su da dang VSV
- Metagenomics va cac phuong phap khac
3. Do hoat tinh vi sinh vat trong tu nhién
- Cac PP hda hoc, dong vi phong xa va vi dién cuc
- Céc dong vi bén
- Lién két gen cu thé véi chuc ning trong mot VSV
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Hoat dong va vai tro cua vi sinh vat
trong hé¢ sinh thai
(Cac moi sinh chinh cho vi sinh vat)
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1. MOoi truong trén can (dat)

- Pic diém moi truong dat

- MT bé mit

2. Mo1 truong nudc

- Pic diém méi truong nude
- MT ao ho

- MT bién sau

- MT khe thuy nhiét

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vi sinh vat trong cac moi truong trén can

- Vi sinh vat ting truéng chi y&u trén bé méit cac hat dat
- P9 da dang cao vi ton tai nhiéu vi moi trudng khac nhau
- Cac phuong phap nghién cdu:

+ Tim sy hién dién c@a vi sinh vat: nhuém bing cam
acridine, DAPI, quan sat biing kinh hién vi huynh quang

+ Tim mét vi sinh vit muc tiéu: dung ky thuat mién dich
huynh quang hoidc FISH

+ Quan sat trang thai hién dién trén bé mit gia thé: kinh
hién vi dién t& quét SEM
+ Cac phuong phap xac dinh hoat tinh cua vi sinh vat


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Organic
matter
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Yéu to anh hudng dén hoat tinh vi sinh vat
trong moi truong dat

- P06 Am: anh huéng manh dén hoat tinh vi sinh vat
+ Thay ddi véi pham vi rong trong méi trudng dat

+ Anh huéng d&n oxi trong dit: dit rdo nude c6 ndong do
oxi khué&ch tan cao, dit nhiéu nuéc thudng l1am moi trudng
ky khi

- Chat dinh dudng: anh huéng manh dé€n mat d§ va hoat tinh
vi sinh vat
+ Chat dinh dudng hitu co tip trung ¢ bé mit cac hat dat
va ving quanh ré cay

+ Chat dinh dudng gidi han thuong 1a cdc chit dinh dudng
vo cd, dic biét 1a P, N

ngThanCong.com https://fb.com/tailieudientucntt
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Vi sinh vat ¢ cac tang sau

- Mau dit ¢ do sau dén 300m c6 su da dang cao cua cdc vi sinh
vat ky khi, ky khi tuy ¥ va hi€u khi:
+ Chat dinh dudng tir nuéc ngam thim qua
+ Hoat tinh bién dudng thap hon rat nhiéu so véi vi sinh vat
trén mét dat

- Mau dat ¢ do sau 1.500m cé su da dang ctia vi khuan ky khi:
+ Chiing minh c¢6 hoat dong cua cidc dang héa ning vo co
(khi sulfate, sinh methane, sinh acetate dong hinh) bing
phan tich ty s6 dong vi trong CH,
+ Chat cho dién tit 1a H,, chdt nhan dién tif 1a CO,, SO,>
+ Nguon tao chit cho dién td phan wng héa hoc giita H,O va
FeO

-Y nghia:
+ Vo cd héa hgp chat hitu cd tao thanh phan héa hoc cia
nuée ngam + + In situ bioremediation cdc chat 6 nhiém
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Vi sinh vat trong hé sinh thai ao ho

- Thanh phan va hoat tinh vi sinh vat thay doi theo tinh chat
héa ly cua méi truong nudc:

- Hau hé&t cdc vi sinh vat tham gia vao cdc chu trinh sinh dia
héa cac nguyén to déu hién dién

- Vi sinh vat 1a thanh phan quang ning quan trong nhat:
+ Quang hgp sinh 6xi: tao lam, tao
+ Quang hgp khong sinh 6xi: vi khuan quang dudng

- Hinh thanh mét chudi thuc pham trong dé ning suit sinh
hoc phu thudc vao toc do cia san xuit s¢ cap

- C4c yé&u té quan trong anh huéng dén thanh phan va hoat
tinh vi sinh vit:
+ 0, tan lam thay do6i méi trudng va van téc chuyén héa
chat hitu co

+ C4c chat v co (NO;, PO,>) tao sy phat trién bung no cia
tao, anh huéng dén O, tan

om/tailieudientucntt
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Anh hudng cda 6xi tan va chat hitu co
I€n vi sinh vit trong moi truong nudc

- Oxi va chu trinh carbon ¢é quan hé chiit ché v6i nhau: nong
do 6xi tan ty 1& nghich v6i nong do chat hitu co tan

- BOD (biochemical oxygen demand) biéu thi lugng chat hitu
co tan

- Nong do oxi tan trong nuéc con chiu Anh huéng cia cic yéu
to thady triéu, téc do dong chay, nhiét do theo mua

- Oxi tan lam méi trudng nude tré nén hi€u khi hay y&€m khi,
anh huéng dén thanh phan va hoat tinh cia vi sinh vat,
thanh vat thuyc, dong vat thdy sinh va chat lwgng moi
truong nudc
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® ® A .I\O Vay
Vi sinh vat trong bién sau

- Pic diém héa ly ciia méi trudng bién sau:
+ P§ sau trén 1000m, chiém hon 75% tong dung tich nuéc
cua dai duong
+ It chat dinh dudng, khong cé anh siang, lanh (2 - 3°C), ap
suat thay tinh cao (+1atm/10m sau)

- Pic diém cada vi sinh vat:
+ Ua han (psychrophilic) va wa han cuc doan (extreme
psychrophilic)
+ Chiu ap (barotolerant): ting truéng dugc ¢ 4p suit binh
thudng cho dén 300atm
+ Ua ap (barophilic): ting truéng t6i vu 6 400atm
+ Ua 4p cuc doan (extreme barophilic): chi ting truéng
dugc G ap luc tén 300atm, toi uu ¢ 700 - 800atm

ongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Growth rate (doublings per day)

Barophile — - 1.0
/— Barotolerant

- 0.8

Extreme

barophile
- 0.6
- 04
— 0.2

2000 400 o600 800 1000 1200

Pressure (atm)


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Y nghia ciia nghién cifu
vi sinh vat trong bién sau

- Barophile 14 mé hinh dé nghién cifu 4nh huéng cia ap suit
lén su biéu hién ciia gen, hoat dong ctia protein va hoat
dong cua mang

- Ap suit cao:
+ Lam giam hoat tinh cua enzyme do lam giam ai luc véi
co chat
+ Lam ting thanh phan axit béo khong biao hoa
+ Cam wng tong hgp porin OmpH trén mang ngoai

- Gen ma héa OmpH tir mot barophlie dugc cam @ng biéu
hién ¢ midc phién ma trong E. coli ¢ ap suat 200atm:
+ Omp H 132 mot porin khéac véi cdc porin duge tong hgp 6
latm

A’ 2 o A N A’
+ Co ché cam w@ng su biéu hién cua gen: bat hoat repressor
hoic hoat héa actitvator bgi 4p suat cao?
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Vi sinh vt tai cac khe thuy nhiét

- Khe thiy nhiét (hydrothermal vent): dong phun nuéc néng mang nhiéu
chat khoang dudc tao ra tai cic v&t ni't trong long bién sau:
+ Khe aAm: dong phun toc dé 0,2 - Scm/gidy c¢6 nhiét dd 6 - 23°C (so véi
2°C)
+ Khe néng: dong phun téc do 1 - 2m/giady mau den do chifa nhiéu khodng
chat, nhiét do 270 - 380°C

- Vi sinh vat tai khe thiy nhiét: sinh vat san xuat biing héa ning v co
+ Mat d0 cao ciia vi khuan héa ning vo cd 6xi héa H,, cac hgp chat khit
cta luu huynh, nitrogen, carbon, sit
+ C6 kha ning ¢6 dinh CO,

- Su cong sinh cda vi khuan Thiovulum trong cic dudng thé (trophosome)
ciia trun khong 16 Pogonophora: trin thu thap, cung cap O,, cdc khodng
chat cho vi khuin, vi khuian cung cap cac dudng chit cho trun

Chudi thuc pham tai cac khe thiy nhiét:
- Chudi thyc pham hai thanh phan:
+ Sinh vat san xuit héa ning vo co
+ Sinh vat tiéu thu: dong vat cong sinh véi sinh vat san xuat
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Vai tro cua vi sinh vat
trong cac chu trinh sinh dia hoa
cac nguyén td can cho su song
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Chu trinh carbon
Su tong hop methane

Chu trinh n1 to

Chu trinh luvu huynh

Chu trinh sat

Chu trinh thuy ngan
Su phan huy céc chat di sinh
Su thuy phan cac polymer tong hop
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Chu trinh carbon

- Chu trinh C co quan hé chiat ché véi chu trinh O thong
qua hoat tinh bd tr¢ cta cac sinh vat tu dudng (c6 dinh
CO, tao O,) va sinh vat di duong (phong thich CO,, tiéu
thu O,)

- Céc dy trit C trong tu nhién: khi quyén, dat, dai ducong,
tram tich, da va sinh khoi

- Toc d§ luu chuyén C qua céc dy trit rat khiac nhau, toc
do cao nhat la giita khi quyén va sinh khoi do cac phuong
thic ¢6 dinh CO, cua ty duéng va ho hiap hitu cd hiéu khi
cua di dudng

- St chuyén héa C qua th& khi khac nhau CH,, (CH,O)n,
CO, trong di¢u kién c6 va khong c6 o0xi déu cé sy tham
gia cua vi sinh vat
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Cac chuyén héa cé ¥ nghia sinh thai
trong chu trinh C

- Co dinh CO, 6 vi sinh vat quang ning va vi sinh vat héa ning vo co la
buéc chuyén héa quan trong nhat:
+ Hinh thanh chat hitu co méi

+ Luan chuyén C tit khu vuc phi sinh hoc (khi quyén) sang khu vuc
sinh hoc (sinh khoi)

+ Sinh quyén dugc hinh thanh trén c¢ sé hai chuyén héa C ngugc
nhau 13 quang hgp va hé hap, trong d6é cin cin quang h¢p ning hon
ho hap

- Sy phan hiy sinh khdi, chit hitu cd béi vi sinh vat thanh CO,:
+ Phéan hiy ky Kkhi chit hitu ¢ thanh CH, va CO,
+ Oxi h6a CH, thanh CO,
+ CO, do sy phan hity béi vi sinh vat chi€m phan quan trong nhat
trong sy phéng thich CO, vao khi quyén
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Phan huy ky khi chat hitu co va
vai tro cua su cong dudng

- Phan hiy hgp chit hitu co trong diéu kién ky, khi:
+ Thuy phan dai phan tr thanh don phin
+ Lén men so cAp tao H,, CO,, con va axit béo
+ Tiéu thu H,, CO, va chuyén héa cong dudng con, axit béo
+ Tao CH,
- Canh tranh tiéu thu H, trong di¢u kién ky khi:

+ Tao CH, (methanogenesis), tao acetate (acetogenesis) va tao H,S
(sulfidogenesis)

+ Trong moi truong khong co sulfate: canh tranh giita sinh methane
va sinh acetate (Methanogen chiém wu thé trong da day dong vat
nhai lai; Homoacetogen chiém uu thé trong rudt moi)

+ Trong moi trudng cé sulfate: vi khuan khit sulfate chi€ém uu thé&

- Su’ cong dudong (syntrophism):
+ C6 ¥ nghia quan trong trong chuyén héa ky khi ti€p tuc cdc chat
hitu co 1a san pham cia 1én men so cap

+ Cong dudng gitta syntroph va cac loai methanogen tiéu thu H,
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Chu trinh nitrogen

- Nitrogen 12 mot nguyén to thi€t y&u trong sinh chat

- Trong ty nhién hién dién ¢ ciac th&é khi khiac nhau: NH;, NH,-, N,, N,0, NO,
NO,-, NO;. Dy trif nitrogen quan trong nhat 1a N, trong khi quyén

- Su chuy€n héa qua lai giita cac dang nay can cé vai tro cia vi sinh vat

- Cé dinh nitrogen:
+ Pugc thye hién béi mét sé vi sinh vat ¢ dinh dam tu do va céng sinh
+ Chuyén N tir dang khong thé st dung béi da s sinh vat thanh dang cé thé si
dung dugc
+ Dang c6 dinh NH; dugc chuyén tir khu vuc phi sinh vat vao sinh khéi (NH,)
bai vi sinh vat, thuc vat

- Ammon héa: NH,; dugc tao ra do sy phan huy N hitu co
+ NH; dudc tdi st dung béi thuc vat, vi sinh vat, ton tai bén ¢ dang NH,* trong
dieu kién ky khi hap phu manh bdi cac hat dat, it tan trong nuéc

- Nitrate héa NH,: NH, bi 6xi héa béi vi khuin nitrite héa va nitrate héa thanh
NO, va NOy
+ NO; tan tot trong nuéc va dé bi ria troi, 1am that théat dam trong dat

- Phan nitrate héa:
+ NO5" bi khit béi vi sinh vat ky khi thanh N, 1am thit théat dam trong dat
+ Giam NO; trong nudc, can tré hién tugng né hoa cia tdo 1am 6 nhiém nuéc
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Key Processes and Prokaryotes in the Nitrogen Cycle

Processes Example organisms

Nitrification (NH,"—- NO,")

NH, "= NO," Nitrosomonas
NO,” = NO5~ Nitrobacter
Denitrification (NO;”=—> N,) Bacillus, Paracoccus,
Pseudomonas

N, Fixation (N, + 8H—-NH; + H,)
Free-living
Aerobic Azotobacter
Cyanobacteria
Anaerobic Clostridium, purple and
green bacteria
Symbiotic Rhizobium
Bradyrhizobium
Frankia
Ammonification (organic-N —NH,")
Many organisms can do this
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Nitrification
NO,~

N>
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3 %
Oxic
Anoxic
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Nitrogen
fixation

NO,

N2O' e N,

Denitrification
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Chu trinh lu'u huynh

- Luu huynh ton tai chi yé&u & ba dang th& khit S, S° va S+6
- Du trit chu yéu ¢ dang CaSO, va FeS,
- Céc phan @ng chuyén héa cac dang cuia S la do vi sinh vat va cac phan ing héa
chat
- H,S:
+ Pudgc tao ra bégi su khu sulfate va béi s phan huy cdc amino acid chiwa -SH:
+ Moi trudng ky khi ¢6 sy hién dién cua sulfate va cac chat hitu co
+ C6 doc tinh doi véi sinh vat hi€u khi
- Oxi héa cdc hgp chat sulfide:
+ H.,S bi 0xi héa héa hoc trong diéu kién cé oxi
+ Trong moi trudng vi hi€u khi bi 6xi héa bdi vi sinh vat
+ Trong moi trudng cé a4nh sang, khong c6 oxi, bi 6xi héa ky khi béi vi khuan
quang hgp
- Oxi héa luu huynh béi vi sinh vat thanh SO,2 va H* lam giam pH
- Chuyén héa ctia luu huynh hitu co (dimethyl sulfide) béi vi sinh vét:
+ Chat cho dién t dé tao lyc khit & vi khuin tia
+ Chat cho dién tif dé thu niing lugng
+ Chat nhan dién t trong ho hap ky khi
+ Co chat 1én men sinh methane
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Key Processes and Prokaryotes in the Sulfur Cycle

Process Organisms
Sulfide/sulfur oxidation (H,S — S’—-S0,*)
Aerobic Sulfur chemolithotrophs
(Thiobacillus, Beggiatoa, many others)
Anaerobic Purple and green phototrophic

bacteria, some chemolithotrophs

Sulfate reduction (anaerobic) ( SO, —H,S)
Desulfovibrio, Desulfobacter,

Sulfur reduction (anaerobic) ( S'—>H,S)
Desulfuromonas, many

hyperthermophilic Archaea

Sulfur disproportionation (5,0;°— H,S + SO,%)
Desulfovibrio, and others

Organic sulfur compound oxidation or reduction (CH;SH->-CO, + H,5)
(DMSO =>-DMS)

Desulfurylation (organic-S—= H,S)
Many organisms can do this
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Atmosphere

[ 30/year

Emissions

All figures should be

Sea to land 170/year frinitiblisd by 10716

A

Land to sea 180/year give grams sulfur

650/year 700/year
(490 artificial)

Artificial Dry and wet

from water-logged emissions  deposition

soils and lake
sediments
(mainly H,S and
dimethyl sulfide)*

(mainly SO,) (mainly SO,%°)

Land

Weathering
660/year
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> (global scale)
(160 artificial)
1 30/year 440/year | 340/year 350/year
(160 artificial)
Volcanoes Sea Emissions Wet, dry, and
spray from biological gaseous
Rivers* decay (mainly deposition
(mainly SO42) HSand (mainly SO4%7)
> dimethyl sulfide)*
1220/year Oceans

Crust ‘_Adimentation?
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Chu trinh sit

- Hai dang th& khi¥ chinh cia sit trong tu nhién 1a Fe?* va
Fe3* phu thudc vao pH va O,

- Fe3+: chi tan trong nuéc ¢ pH axit hoidc ¢ dang phic hgp
v6i cac hgp chat hitu cd; bi khii thanh Fe?* bing phan ¢ng
héa hoc hodc bgai vi sinh vat

- Fe?* bi 6xi héa bai O, thanh Fe3*

+ Bén trong diéu kién khong c6 O, hoic trong moi trudng
c6 O, ¢ pH axit

+ Trong khong khi ¢ pH axit, Fe?* 1a chat cho dién ti cua vi
sinh vat (Thiobacillus ferrooxidans) tao Fe’*
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(Ferric)

Fe3t

Ferrous iron Ferric iron
oxidation reduction
(bacterial or (bacterial or
chemical) chemical)

Smelting
of ores

Chemical
oxidation

\%

Fe?*

(Ferrous)
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Chu trinh sat va hién tugng nudc
ri chia axit ¢ cac mo khoang
+ Pyrite FeS, hién dién trong quing khoang bi 6xi héa thanh Fe?* va H,SO,
+ Fe?* bi 6xi héa badi Thiobacillus ferrooxidans thanh Fe3+

+ Fe3* phan wing h6a hoc véi FeS, thanh Fe?* va H,SO,
+ O nhiém méi trudng xit va Fe2* ro ri vao nudc

FeS, (pyrite) + 33 O, + H,0 —[Fe?* + 250, + 2 H*

Initiator reaction Spontaneous
Slow o4 (bacteria may
spontaneous, Fe Fast spontaneous also catalyze)
bacteria 0, (bacteria may
catalyze also catalyze)
F982

Propagation
cycle Fed+
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Lam giau quiing bing

VSV

- Ung dung trong lam gidu quiing khodng

dong, uranium) bang vi sinh vat:

+ Quiing bi 6xi héa béi Fe3* trong diéu

kién ky khi thanh dang ion tan

+ Ton kim loai bi khit thanh kim loai bdi

Fe tao Fe?*
+ Fe2+bi 6xi héa baoi Thiobacillus
ferrooxidans thanh Fe3*

CuuDuongThanCong.com

Low grade copper
ore: copper sulfide

(CuS)

Copper ore can be oxidized by three different
reactions, solubilizing the copper:

Sprinkling of acidic leach liquor on copper ore

L LS

1. Cu,S + 30, + 2 H*— CuS + Cu?* + H,0
2. CuS +20, — Cu? + S0,%

3. CuS+8Fe® +4 H,0 —
Cu?* + 8 Fe** + SO,2"+ 8 H*

Acid leach liquor — T
pumped back to
top of leach dump

/ H,SO,

Cuzt addition T

Copper in solution

Recovery of copper metal (Cu®)

Fe + Cu?* — Cu® + Fe?*
(Fe? from steel cans)

l

j* + 30, + H*—>Fe® + %W
Leptospirillum ferrooxidans
— ——\_Thiobacillus ferrooxidans

TR

K™ Oxidation pond

CO p per m %t&l//‘bQOM/? lieudientucntt
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Chuyén héa Hg

- Hg dugc phéng thich nhiéu vao méi trudng tir cong nghiép
nong dugc, dién ti, héa chat...

- Cac dang lvc khit khac nhau caa Hg: Hg’, Hg?*, CH;Hg*,
CH,HgCH,, HgS, trong d6 CH;Hg* c6 ddc tinh cao nhat va
dugc tinh tu trong chudi thuc pham

- C4c chuyén héa:
+ Oxi héa Hg’ thanh Hg?* do phan @ng quang héa
+ Methyl h6a Hg>+ thanh CH;Hg* va CH;HgCHj; do vi sinh vat
+ Sulfide héa Hg2* thanh HgS béi vi khuan khi sulfate
+ Khit CH,Hg* thanh Hg’ va CH, béi vi khuan sinh methane

ccccccccccccccccc
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0 2
Hg >~ CH3HgCH;4

0 A
Air
Fish
Y T
Hg < e >R —<——— CH,HgCH,
A A A
Water
Sediment \
Hg® - Hg= > CH3Hg"* <——== CH3HgCHj
H,S
Organic and inorganic HgS CH, + Hg"

complexes
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Photochemical and
other oxidations
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~’ , Regulation: repression and activation
CO’ Che khang r Periplasmic binding protein
A , 2 Mercuric (Hg®*) reductase
doc tinh thiy -

. olP|T|A|D
ngan o VSV L L>-Regulation
Transport
- 6 Pseudomonas Unknown function
aeruginosa: @

+ Plasmid chita operon
mer

+ Mot trong san pham la
Hg?*-reductase khu Hg?*
thanh Hg’

+ Hg® thaing hoa khoi t&
bao

Periplasm

Z Cytoplasmic
: membrane
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Cac chat di sinh

- Chat di sinh (xenobiotics) 1a
cac hgp chat do tong hgp héa
hoc dugc phéng thich véi so
lugng I6n vao moi truong

- Thudc tri sdu, thudc diét co

CuuDuongThanCong.com

Cis
o Nl Ve
H

DDT; dichlorodiphenyltrichloroethane
(an organochlorine)

CHzO
P— SCHCOOC,H;
CH 0" |
3 CH,COOC,H5
Malathion; mercaptosuccinic acid diethyl ester
(an organophosphate)
H O

|l /CHS
Cl N—C—N\
CH,

Monuron; 3-(4-chlorophenyl)-1,1-dimethylurea
(a substituted urea)

Cl Cl ClI
Cl Cl
C=C
4 %
Cl Cl H
Chlorinated biphenyl (PCB); Trichloroethylene

shown is 2, 3, 4, 2/, 4’, 5’- Hexachlerobiphenyl
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Chuyén héa céc chat di sinh chia chlor

- Khtt chlor ky khi (reductive dechlorination) cdc thudc trw
sdu chita chlor bgai vi sinh vat :

+ Chat cho dién tif: acetate, formate hay H,
+ Chat nhan dién tf: thudc tru sdu chira chlor

- Khit chlor hiéu khi (aerobic dechlorination) bdi vi sinh vat:
sau buéc khit chlor 1a buéc phan hity vong benzene bing tic
dung cua cdc oxygenase cudi cung thanh cdc axit béo bac
thap

- Trong ty nhién khu chlor ky khi ¢6 vai tro quan trong hon
do xu th& hinh thanh méi trudng khong cé 6xi
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ey (- IM-& W@ Characteristics of major genera of bacteria capable of reductive dechlorination

Genus
Property Dehalobacter Desulfomonile
Electron donors H, H,, formate, pyruvate,
lactate, benzoate
Electron acceptors Trichloroethylene, Metachlorobenzoates,
tetrachloroethylene tetrachloroethylene, SO,*~,

SO52", S,05%"

Product of reduction of Dichloroethylene Dichloroethylene
tetrachloroethylene
Other properties* Contains cytochromeb Contains cytochrome c;;

requires organic carbon
source; can grow by
fermentation of pyruvate
Phylogeny” Related to low GC gram- Related to delta
positive bacteria Proteobacteria
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Chat déo tong hgp bi phan hiy sinh hoc
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Polyethylene

Polypropylene

Polyvinyl chloride
(PVC)

Polystyrene

Polyurethane

Teflon

Cellulose
acetate

Silicones
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Sinh thai hoc vi sinh vat
Cap nhat chuong 6 theo dung thir tu cua chuong 22,
23, 24 va 25 cua Brock Biology of Microorganism
1. Gi6i thiéu chung vé sinh thai hoc VSV
2. Cac phuong phap nghién ctru sinh thait hoc VSV
3. Cac mo1 sinh chinh cho VSV va su da dang

4. Chu trinh sinh dia hoa, biodegradation and bioremediation

5. Cong sinh ¢ VSV
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Chapter 22 Methods in Microbial Ecology 642

221
22.2

22.3
22.4
22.5
22.6
22.7

22.8

22.9
22.10

Culture-Dependent Analyses
of Microbial Communities 643

Enrichment 643
Isolation 647

Culture-Independent Analyses
of Microbial Communities 649

General Staining Methods 649

Fluorescence In Situ Hybridization (FISH) 651

PCR Methods of Microbial Community Analysis 652
Microarrays and Microbial Diversity: Phylochips 655
Environmental Genomics and Related Methods 656

Measuring Microbial Activities

in Nature 658

Chemical Assays, Radioisotopic Methods,
and Microelectrodes 658

Stable Isotopes 660

Linking Specific Genes and Functions
to Specific Organisms 662
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Chapter 23 Major Microbial Habitats
and Diversity 669

| Microbial Ecology 670

23.1 General Ecological Concepts 670

23.2 Ecosystem Service: Biogeochemistry
and Nutrient Cycles 671

| The Microbial Environment 672
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Chapter 24 Nutrient Cycles, Biodegradation,
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