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ABSTRACT

WORADA JARUPOONPHOL: TERMINOLOGY ON BACTERIA

ADVISOR: ASSOCIATE PROFESSOR PRIMA MALLIKAMAS, 187 pages

This special research aims to present terminology on bacteria which includes terms related to
Bacteria’s type, structure and component, diagnostic procedure used in classifying bacteria, bacteria’s
growth phase and bacteria’s benefits. The main objective of this special research is to study the
methodology of terminological work. The terminology will be beneficial as reference documents for
translators and interpreters and as a basic knowledge of bacteria for those who are interested in this field.

The research is based on theories, methods, and principles of terminological procedures proposed
by terminologists. Systematic processes of conducting the research contains of 5 steps: 1) Defining topic,
the target group, and purpose of the terminology. 2) Acquiring and studying information about bacteria
and terminological methodology. 3) Compiling the corpus from selected documents and extracting terms
from the corpus. 4) Drawing up the conceptual network of the field and 5) Preparing extraction records
and terminological records.

The terminology on bacteria includes 40 terms, presented according to conceptual relations and
the sequence in each conceptual relation. Each term is presented with information of English term and
Thai term found in various subject-specific documents, grammatical category, subject field, conceptual
relation, explanatory of conceptual relation, additional information, definition, linguistic specification and

cross reference.

Department : Translation and Interpretation
Field of Study : Translation and Interpretation

Academic Year :2014
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a A s 1 a Y Y o o JHq Yq A s a9 A
E’H"UTJ“IﬂLLa%L“l)"éJiJIﬂ\?ﬁWﬁ@]i!L@]ﬂ&]cﬁW’lﬂﬂ'}ﬂﬂu l!ﬂ$ﬁWﬂﬂ1“ﬁiu3ﬂ81ﬁ1ﬁﬁiL!a$mﬂiuiaﬂ LUAIZUNIT

anldsusaraunsvats uanduda luiimsanenlunedmninemnouae

v
v 9 [

msnadedoyanylasuntasmunawazaniui AuiumssIusIunadeyan1pIig

QU

v 9
= [ 2

a d?' 1 A A aAa sy ¥ ) 1 & [ I ¥ 1A
mmumamaﬂﬂﬁam UliJiJVIﬁuq@ LHAgANN Ulﬂﬁ]']ﬂﬂ NUBYA W FIIATNUNC ﬂ$ﬂﬁﬁlcﬁulﬂﬁ51‘ﬂm1‘ﬂ

oA ] Jou a A < A a 9 [ 9 <3 a 9 VoA
UHAINIVOIANNEUY UAINT mflﬂﬂmnmﬂﬂmamﬁeflusuﬂm%iwmmegaimmammmm

k4
v Jd o A

9 =\ [ v 9 d?' [] (=} % (% I'd o (= ~
ANN m@mmmiﬂiuﬂgmawagawim lliJiJﬂ{,]@nEJ@]’J ﬁW“I/]W“Ll:ﬂ;TLJ‘UNﬂTﬂWthiJﬂﬁL‘ﬂﬁﬂullﬂaﬁ

IS @

1 A 4 09}1 = = @ [} A ) =}
NAIADAIAATRWIETNINTIVIUUULADYTNTINLASANNANAINN NI YA Ulmtﬂﬁﬂullﬂﬁﬁlmﬂzl]ﬂ"li

Yy Y ] A a Y ~ v A g o 1 dyd' A A 9 A A a
ﬂuW‘]Jﬂ'J’]iJZiﬁ?J"]!WiJW\?J ﬂlﬂyaﬂﬂﬁ’]ﬂaiuzﬂﬂUQﬁﬂlﬂu@'JUQGHV]LG])"E]Q’E]UIQNTﬂﬂq@!m'ﬂlﬂﬂﬂ'lﬁ



54

] J 9 v
wlasuntlas wasiudewalddeyagiuuviiiudeyaiiyeie lafissumasdordmiulfsulse

AT oYAN M

o ) Y A . . = Yy 9
Msru sz vUANAUEIT AN (Information Retrieval Systems) Nilsznounlgvoniy

[ Q' { a L 1
onys9 (nilszan) Tugduuulaseadenneuiumese u]ld  (Machine-readable form) lddana

E4
] 1 o a Y <
nignulugnardensdsuluezsafieuitmasiusiundidoya msndeyalsznniinusiusy

[

oglunouiiunes Seilmindnnineudvssmuazildougdunulfeglugdimmeanlums

v 9

a 4 ] a 9 4? 1 9 A A o = ] 4 a 4 o
’JL?I‘JW‘H‘VHQ?(W‘V]’JTIﬂ1vlﬂﬁ$ﬂ3ﬂsll‘l<lw1uﬂ1icl,"]ﬁ‘l/]ﬂuﬂ‘V]WGM‘Hﬁl TAglinMEIMEATADNNIAADT LATI

Tinanslasuuilas 2 Uszifu

]

Y o Y 1A )

< ! I '8
Uszaunsnie doyaminulansedldnguousztinnlilae aunsoliimszvnas

U q

a ~ ] @ a A a il Y} ™ A A al ¥
L“]JiEJ'UL‘V]EJ'U@'JEl“UleI”ﬁTI'NﬁWTI'J‘WEl'l‘ﬂﬂ’f]iJW'Jm’fJi’fﬂuulﬂ L!,ﬁ3‘W%‘LﬂlgﬂiiJT/]'JU],‘]JVIﬂ'E]iJW’Jm@i@'Iu]lﬂ ( a

P

. .. A A o gdy o ' A o v
machine-readable general dictionary) L‘W’E’Ji’)“lji’JﬂJ§1EJG]5'E)ﬁW‘1/]‘1/]M13J‘]J§1ﬂ§]1uTI\1 2 UUAN 51YYOANNN L

@ o A o J

Ay . . A o a 19 1 A 09/’ 1 o
%nﬁ‘wwﬂaan (spurlous item) ﬂUﬂﬁW‘V]’N/]Eﬂhlilﬁ@\‘iﬂWi YU YDIRWIS ‘i']iJTNENiJﬁW‘V]Gl’HiJ“]iﬂu’JH
2L o o A v = " A 9 A s yys
3J1ﬂ‘31N°L!ﬂﬁWﬂ’J‘ﬂﬂWl@\iﬂﬁﬁﬂ]ﬁﬂﬂuumlﬂﬁﬂi’fJEﬂ‘]f’]J'dHW]N T@8a1wﬂam1wummam"lmﬂu
g X ~ axd o 1 dyo I Y A Y] [l 1 a 4
ﬂi$tﬂuﬁﬂy1 ‘igl‘UEl“]J'J‘ﬁﬂ\iﬂﬁTJUUﬁJﬂ“]fllﬂﬁE]‘]Jﬁuaﬂﬂﬂﬂﬁg’d\‘]ﬂﬂu“] YNAIDYNIYU IZUUAUATIET
@ v A ] dyw I v 9 & 1o A = A lel 9 1
m’mumammmuwwwﬂﬂim;ﬂuﬂaway‘am"lmmmﬂummslummau ER RN (NG ER NN
Y a v 9 4 Y 4 IS A . . . I Y
ddvesnastoyamuuieiloulfinTowlaniuuandaou  (Machine-translation lexicon) tHudu
o v 9 Y 9Yq ¥ ) 1 Ao o A FY
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Tudunuaazlszimmazaetuduniouduatinnldunudoyailszinn  usage notes 1HUREINY N3
a J o Y ] o 9 v A [ L [] = @ o [] A
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communication) 13 Aomsilszann 2 (Expert-initiative communication) wazilsznnin 4 (Teacher-

Ja v o

. .. = Vg 9 Y a v A QY T Y a o
pupll communlcatlon) HUBDNITNU W’Ji]ElEl\illﬂql‘lﬁlﬂiJ"ﬁi]1ﬂfJﬂ‘ﬁﬂ!ﬁw"VILW@Gl“lﬂﬂulmﬁﬂ@NstlUﬂﬁWWﬂ1
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@
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UIUAIUN 83 AIUN

UIUA 3,870,142 M

~ Iy o

@ { 4 o @ o A 1
lundedoyanminsiusmwuie 14 lunmsilszuiadwiiGownniite diseannsoui

R

Y v o ¢ < o &
ﬂi&ﬂ“l/lﬂl@\ﬂl@lluaiﬂﬂ@WﬁﬂﬁﬁﬂLﬂﬂ!“ﬂﬂJ’ﬂﬂ Pearson (1998) ponu 4 Uszan asil



56

1. Joyan1¥doa155e nI1dBo2197y ( Expert-expert communication) Wl 21 A3UN $11IUAT

U

301,645 M AR 7.794% 10819 IUNUTLANGINAII Y 0601 029047.txt, 44TOEVOLJ.txt,
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o o o o a g @ 1 @ @ 1 1
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s A

1 1 ] 4 I ] Y a K A
Sager (1990, 19) NA1331 ANN ( Term) WUHUIEN MBI AT NINT91909D9ANUHNIYN

v
=1

& & l o 4 . o
gz luamnlamvmig $95uswedlugilvetlszuradwn (- Terminology) Tuvaizh il
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WauINen2 11 uaaglinnunINeLANAA NN NI TUITLAUNNATTUYBILABLATH ( Special

language discourse)

[ 4

a [ Y 1 1 [
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1. mmwmuueg“lugﬂm aaumzﬂﬁzﬂamumﬂﬂmummwmwamwfmmmmuazumeuq
9
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[ J

H) 1 4
2. Turdndudniim w1z ( Terminological phrase) @04 l1i151n098152noVY090 181 ( Linguistic

elements) DUUNT ﬂ’e)gj (%Y Gram stain llll?"])’ Gram of stain
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Il & = ] A A A o A Y Y 1 . .
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A1 species (WU 11,561 AF9), 191 DNA (WU 8,358 ASY), bacteria (WU 8,225 AS), cell (WU 8,032
o . & Aoy A o A Aa = P
AT, W8z strains (WU 7,273 A59) UoNINil Sadoainrsandnudunlinudgesesannaig
| <3| ' o " o IS v v W 1 .
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negative

o 1 a . I o Y] Ao A Y 9 ] . . . .
- Aedaa ( Acid) Wusvan %zmmﬂimgmuma 1B deoxyribonucleic, ribonucleic,

nucleic

o 1 I < o @ o A [ .
- @A ue ( DNA) udman azlidNlsingAudne 15u  naked, mobile, double-strand,

bacterial

] ' . 3| [ % ] ! 1 . .
- A1 muadiise ( Bacteria) iud1van vzlid1NsngAudne iU heterotrophic, planktonic,

free-living, smaller-sized soil

o 1 AR . < o [ Ao A 4 Y ! .
- A1199UNULY ( Organism) L‘ﬂumﬁaﬂ fﬂzﬁJﬂﬁﬂﬂﬁﬂgWW]ﬂﬂ YU anaerobic, host,
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[ d % (L] v o T 1 LY 1
IﬂfJﬁW‘V]mW”Iz‘V]NNﬂ‘]JTIﬂg?Jgi?ﬂﬂﬂﬁlﬁﬂﬂdﬁﬂﬁﬂiyi 1Y termed, called ANANIDYY

E4
- AIUIFNNNIBIATI ¢ is” 19U Bioremediation is a group of treatment methods or processes
designed to enhance the natural microbial degradation of organic contaminants. (Introduction to
environmental microbiology.txt)

E4
- AIUITINNN BRI ¢ called” 19U These two major types of bacteria can be identified using a

staining process called a Gram-stain. (raven06_34.txt)

4.2 isanguiminlsing luadsdeya (Cabré 1998:36) TaoAnsioailsingedlugilsnysde

(Abbreviation) #1680 (Initialisms) 5& Wyl (Acronyms) uaggﬂsia (Short forms) 1%
- 8171 Bacteriophage (phage):

Phages and viruses are responsible to a large extent for horizontal gene transfer, and the
interactions among phage, Bacteria, and Archaea are a critically important, but relatively poorly
understood, component of microbial evolution. A number of studies have revealed that in marine systems
at least, viruses that infect bacteria, known as bacteriophage or simply phage, are remarkably numerous

(see Suttle 2005 for review). (Microbial Evolution.txt)
- 8171 Quorum sensing (QS):

Quorum sensing (QS) is a way for individual cells to exchange information using small
molecules (SMs) that bind sensory proteins and thus directly or indirectly affect transcription and
translation. The binding threshold is assumed to be reached once the growing population, and hence the

concentration of the secreted SM, attains a certain level. (chapter 3.txt)

- 1171 Peptidoglycan (PG):
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Peptidoglycan (PG) consists of a rigid linear polysaccharide backbone of alternating units of N-
acetyl glucosamine (NAG) and N-acetyl muramic acid (NAM), with tetrapeptide side chains whose
component amino acid may vary depending upon the bacterium. (Industrial-Microbiology-An-

Introduction-0632053070-Wiley.txt)

' v 9 o

43 ﬁmﬁmwmmﬂmcﬁmm Pearson (1998, 130) 1a® Pearson NA1INHANTOLLITNT Wﬁmww

D.

o @ a o ' v 1 Il @
mesuudestinonandredeia li nande duimmzmazdseglugii «  unflagged” imu 14

' dy 1 . . =) 19 Y o 1 dy 1
Haan limmznizas (Indefinite determiner) n30019 11 196119%a8 1951

- Gram-positive bacteria have a single-layered cell wall which is dyed by the crystal violet and
cannot be decolorized. Therefore, these organisms are blue after Gram-staining. (Env_Microbilogy [Lab
manual].txt)

- In many instances, the Biodeterioration of solid materials follows the formation of a surface
biofilm, which may consist of a heterogeneous mixture of various microorganisms. The biofilm is
initiated through the adhesion of microorganisms to a surface, usually aided by their secretion of
extracellular polysaccharides (Glycocalyx). Once established, the Glycocalyx provides a protective
physical barrier and also helps protect against chemical biocides. (Industrial-Microbiology-An-

Introduction-0632053070.txt)

o dA A S a A o o . v o JA A

5. @’JWﬁW‘ﬂ1/]La’t’)ﬂ1JTLJ°LJ1Jﬂ’JHJ!GIf’E]NIENﬂNEJTUﬂﬁu ( Conceptual relation) NUANNDUYITD
d' 9 [ d' aS A A [] []
LﬂEJ’JGU@Qﬂ‘U!‘ifNLL‘UﬂWLifJWi@UlN U

% 1 d'

- 1798 N19N 1:

The Gram stain was developed by Christian Gram in 1884 and modified by Hucker in 1921. The
Gram stain separates bacteria into two groups: (1) Gram-positive microorganisms that retain the primary

dye (Crystal violet) and (2) Gram-negative microorganisms that take the color of the counterstain (usually

Safranin O). (Practical Handbook of MICROBIOLOGY .txt)
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o 1A
- AIDYNNN 2:

A group of bacteria growing in one particular place is known as a colony. A colony is invariably
comprised of the descendants of a single cell. It has been found that colonies differ in shape, size, colour,
texture, type of margin, and several other characteristic features. Interestingly, each species of bacteria has

a characteristic type of colony formation. (pharmaceutical-micerobiology.txt)
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o 7 Y] o Yy A o 9 4 ' a 4
ﬁW‘ﬂi]3‘U'f'Jﬂ51ﬂa%L?JEJ@GU@EJ"ﬁTI\?TIN@]?Q!L@%‘V]N@@N‘I/IWUGI,H?]EN"UfJHﬂ Gd]iﬂﬁ]%“]f’)ﬂiuﬂWiﬂ‘ﬁUWfﬂJTuﬂﬁu

[ = 9 wo’yﬁld

v
@ J o o = @
YDIANNAIAINGTD UuﬂﬂﬂlﬂuaﬁWﬂ!ﬁ@Q@uuiqﬂﬂgmﬂﬂ?’Nﬁ

U

CNO001 Concept: Eng: (source file)

Feature:

Conceptual Relation:

Extraction:

Synonym Term: Abbreviation: Grammatical Category:
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o 4
1.1 ANN (Entry)

9
A Jd o

I ¢ o A Hq ¥ @
1.2 3 TuNAY (Concept) UNU A1MI0%F0N 1B15 onu TURANTUA

Y
%

d‘l [ A [ d‘ 9y A Y 4
1.3 Y90 1¥104N Y (Eng) UNU %mmamqyml%tiﬂﬂﬂumuuu

v A o ¢ Ay Y o 9 A Y]
1.4 61]@3;!@ (Feature) o ﬂ’Jm‘manGU’GNﬁW‘VImW”IWHWIvlﬂi]Tﬂﬂmﬂl?JiJ”aﬂm”l‘I/l’i’mi’JjJ"IJ’mQJ,a

v do o v o d ' v dao v @
1.5 3 TURAIFUWUT (Conceptual Relation) A® ANMENIUTTeHIm Tusieiaenanun Ty

Y n’d’
NAUDUY
o = . A a ) A o o o = a ¥
1.6 UuUNN (Extraction) A® m‘uﬂuﬂawagamymwuﬁ‘wwmuu (32UYNUIVDIVITUNAIY)

9y
%

@ L. A o ' o  dAq Y ~ v & £ 9y
1.7 a1y9 ( Abbrev1at10n) ‘Vii’é)’t‘]ﬂ‘]eliEJ’E)ﬂl’ENﬁW‘VWlGl,GIfGlum‘iL‘iUﬂniuﬂﬁuu‘u GINVlmﬂmﬂ

AdIdoyan I
J . J v J o
1.8 Usznnlrennsal (Grammatical Category) unu Ysznnma hennsaiveadns (f1uw)
v K 9 v d . .
5.2 UUNNUdYAANTN (Terminological Records)

1 ' % 9 @ J Y = Qa: A A 9y @
Cabré (1998, 124) na1IN ‘]Juﬁﬂ"ll’f)igaﬁ?\mi]%ﬂigﬂ’é]‘Uﬂ’JEJﬂEJﬁ%!fJﬂﬂﬂﬂﬁuﬂﬂ!ﬂﬂ’l"l}ﬂ\‘lﬂﬂ

o A Y

= 9 a o o =K 9 @ ' dy 9
ANNNADINITANYN Iﬂﬂ%gllﬂll']%']ﬂﬂ'ﬁjlﬂ3']zﬁllazﬁﬁqﬂﬂ'J'lilcﬁll']fﬁ]']ﬂuu‘ﬂﬂm@yjaﬂWﬂlU@\?ﬁu

= 9 @ J.

o - Yy o 2 o @ o ) v )
TuindoyadniiivaegUunudieny Juegnuyadszasalumath i1y Taseruisnsigeen’la

U

o v £ 9 v J = . v K 9 v J A
lﬂu UUNNUBYAANNNIHUAYD ( Monolingual records) HAZUUNNUDYAANNTDINTHINTDHAYN YN

(Bilingual or multilingual records)

v =K 9 v J = . = 9 ~ @
5.2.1 YUNNUDYAANNNIHUAYY ( Monolingual records) wPINIYaZIDYALATVBYANYINT

= g9 o @ § =

o = ' o a2 A o "o A AA v
ANNIINNTIYICRNYTD meﬂ“UL!‘VIﬂGUfJJJaﬁW‘ﬂm‘HuﬂEJJ‘JJm’u‘ﬂﬂ@]ﬂﬁ)ﬂwﬂﬂumy1@141/1?{60\11J1u1/1ﬁu

U
v
Y 1 v XK 9 [ 4 =S

ReInussIzisontiuiindoyadniiini duiindeyadwinuRemunifieufios (- Monolingual

U

records with equivalent)
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o Y] d

522 tuiindeyadniaesmpimioifuiindoyadnivaien1sn ( Bilingual or Multilingual

o 4

v Y
records) i]zuaﬂs"|ﬂazL%ﬂmmzﬁﬁ’ay‘mﬁmﬁmwmﬁu0]ﬁ]1mmm%’ay’aammym?awmamy1
ANRIAY

o o

A a ] L v o v K 9 = s o
Llli’J‘Wi]”Iiil!”IGIJ’GJ?JMQL‘]J@QG]HIL!ﬂWTﬂ"IUu‘ﬂﬂﬂIﬂyﬂﬂW‘lﬂIﬂﬂﬂﬂ@TMﬂﬂﬂizﬁﬂﬂﬂlﬂ\‘lﬂ"ﬁ‘]{nﬂﬁglﬂa

[ Y o

[ o z dy 9 Ya Yo = Jd o = 1 dy
ﬁww“lummum E{’Ji]&lhlﬂﬂﬁﬁuﬂzﬂlm‘]_lllu%ﬂ"‘uE’J‘JJE]?(‘W‘V] miwazmama"lﬂu

k')

TRO001 Eng: Thai:

Grammatical Category: Subject Field:

Definition:

Ilustration:

Note:

Linguistic Specification:

Cross-reference:

b4
@ Y 9

o o A o 7 o ™ o o =2 Y o=R
2.1 AUNVDIANN (TRNO.) fﬂﬂuﬂi‘l"iﬁllTuﬂﬁusluﬂu‘i/]ﬂ"ll'f)qu,aﬁWVlsllu@]uﬂ'JfJ TR

. . 9 o w A 09.;’ 9}o v A YL Y 9 ] ' o
(Terminological Record) ANAI8&IAUETNIN 001 NetidwuAvewsial lutiuiindoyadniiazas iy
o w A % L v XK 9 [ s dy 9
amaunven Tuna lutiunndeyadmniliosdu
A Y] [ I [ ~ 9 ~ v J
2.2 FoNH1099NY (Eng) U Ann lunisengunlylunisiFeny Tunis
A . v A = o J
2.3 ¥90111 1o (Thai) unu Awidieu@esluniu Ineveay Tusiemd
4 . 4 o Jd o
2.4 52190181581 (Grammatical Category) unu Uszianmalennsalvesdnm (81u1m)
¢ o

2.5 a3 (Subject Field) 41 811351808 AWUFMNNLA

a o A o d
2.6 U8 (Definition) LN AHeuvon Tuia
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o U Y U o L a v % [
2.7 9119819 (Illustration) LLNU m@mwmm'isl%'ﬁwwslumwmmcdﬁq"lﬁ'mmﬂﬂm%'auuamm

NIIWTININ

9
2.8 "Ui’)ﬂi]”lll (Note) LLﬁﬂQﬂli’)ﬂJmWNm%ﬂlﬂﬂﬂ”li%f?’ﬁ/‘l ﬁu‘]

[ 4 ) o {
2.9 ANHULIMWIZNWABINEAS ( Linguistic Specification) dm5ulddoyanianiwiduai

o

Lﬁﬂ?ﬂl@ﬂﬂﬂﬁWﬁﬁWT}uu 15U Ao

[ v [ Y

o (
2.10 31815 184 (Cross-reference) 1#ilouaadmsiaufitianuduiussuswisananluszuy

v K 9 @ s A
3. uummayaﬁwm%auim (Correspondence Records)

1 1 v 9 { 1
Cabré (1998, 127) na1771 TunsalvoIndetoyadoIn B IMTonaIwn Iy INLAaZ B LEN0ON
v o oy a a Yo = Y o oA v A y o A4 = o @
INNNU uﬂﬁWﬂ'ﬂWEnu&lllclf’])"ﬂuﬂﬂ(’uﬂyaﬁWﬂ!“}fﬂNIﬂQ!m']ll']%jﬂl%ﬂuiﬂﬁm@y’aﬂ\‘]?iuﬂﬂﬁﬂﬂﬁniuﬂﬁu

9/ [ [ Y
Y o £ 9 [

= o Yy o w v v A AN Y o J =
lﬂﬁl']ﬂuvhﬂﬂﬂﬂu ‘I/N ﬂﬁ‘W‘ﬂ'J‘Vlfﬂﬂ'l@]'f]\‘]l,luclﬁ]’]'lﬂa\‘l"llf]ﬂa 'UuT]ﬂGU'EliJaﬁWT]LGH'E—HJIﬂﬁﬂllﬂuuﬂﬁ'l')ﬂﬁ

U U

v A ] = < T 9 A a Y] Y
NIUﬂﬁulﬂﬁl’Jﬂu Iﬂﬂﬂﬁl‘iiﬁﬂﬂﬂﬁlﬂ‘]ﬁi)‘]ﬁ’JﬂJlmax‘l"llqu,ﬁ‘VlﬂJﬂﬁUﬂﬂuﬁﬂiﬂl@ﬁuiuﬂﬁlﬂ’mmﬁ

FALU

[

Y 4
4. TunnvoyafmnauAY (Query Records)

U

Cabré (1998, 127-129) Na17731 MINYTWIANNIUVIRWIZRD (Ad-hoc terminology searches)

& a9 v < v { Y @ ) ¥ 9 v 4
FaH1Y (End-user) WudiAnssmdoyaiadudu tuini Ideeidoyaninmsdudu (Query data) ¥4

U U

mﬂmmmaweuauawmm vmm'immui chl
a (Y] d = a
5.3 HgusasviantnUNNI IV UHEN

1 ' a a v W J
Sager (1990, 39-48) NA1II ﬂ"li!,%EJHL!‘c’ﬂllﬁ’t']ﬂ?ﬁﬁ]‘ﬁﬂWﬂﬂ'J']iJ‘HﬂJ'lﬂIﬂﬂﬁl%ﬁigaﬂyﬂ!ﬂNﬂThﬂ

[

a <3| @ 4 1 Jd o o J 3 1 1 Y v o J 1 v o 1 @
neiluanFousen ity Tuiml sauneeldanuduiusszn i Tuimiginanny
o oA A 9 a Aa= . .o o d 1
uiuwﬂumﬂmmm “LJEJW‘I/IWNﬂ?i‘U?JﬂaﬂBm ’mﬂﬂl ( essential characteristics) ‘lJ’eNiJIu‘VlﬁufJfJN
o § v A A o L
asudIutazlinadnsaziamnsoueny Tuiminieweennindni Indineqlq ( differentiated

characteristics)
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o o w o 1. A .. 1g 1 {

ISO 704:2000 (2000, 15-17) laldfmsrianuveefi ey ( Definition) 133 udlunien

1sznoudietionuuendnyae  (Intensional Definition) LAY /Y30 HeNUUDNAI0819 ( Extensional
L. o A vadq ¥ 3| o A Y . c.

Definition) IﬂfJﬂmaﬂHm%ﬁi’ﬂﬂmE‘TiJi.IG]‘l/lGlsh'ﬂizﬂﬂmﬂuﬂ”m&l"ﬂm@ﬂﬂﬂﬂmz (Intensional Definition)

] I'd ] P 'w {
15z uuazueny Tuirieananu Tusimisy uazmsfidniia ldanmsiyszanadniee doaa Ty

Q

[

o Yo ~ 5 ' 1 a Ay ¥ Y] P v Y A a o
mﬁuﬂlmjm%umﬂﬂmuﬂg U?Tufﬂll‘ﬂblﬂinﬂf‘niﬂ‘l«!ﬂ?”lii!ﬂﬁ\ﬂ]@i;!ﬂﬂﬂ?ﬁJam@ﬂﬂﬁllllﬂimlﬂﬂ

ieela

P

o J o A o 9 Y o A 9 @ o Aa o 3w
ﬁWT]U']\Tﬂ'IﬂJﬂ’J']ﬂJfl']']!lagclfﬂ“]f@uu'lﬂﬂujslﬂﬂUﬂ’]ufl’lllhlﬂ(lu@jla\‘] LAZATHINUNAINTUIU

9
[ v

ya 1 g o Jd A ' ] < o Aa 1 A . .
wuliaainumdniideninnii ed1elsna1 AMteuuana1991NNIAIYe (Designation) Tag
o A . Yy Yy A a a A
AT VSYANUATUYIY (Definition) 1darems 1¥veanumiuaueTuenNuINg ( Note) ®39019
[ a o A ] Iq a
uanIA8nI 19 (Graphic representation) wazlusmmine mdeuisesn ldithy 2 Uszon fe Hew

VonNaNYM (Intensional definition) AL HIINLINLUIIAIOY1 (Extensional definition)

a Y] 1 [V ™ v d @ Ao v d
Hemyenanyue mﬂuaﬂaﬂymzm"lﬂeumﬂuwﬁuuasaﬂymzmwww Suunu Tuna
@ w 1 @ . 9 @ 1 v d
Fananeenoiny Tustrmidou uTuiminiidnyaesmi (Superordinate concept) 19ondog1a Tusian]
1 a A 1 o J ' =K a . 4
goglunTuninuvesluszuuuTUIIRAITIY ( Concept system) 15U WADIAUED ( pencil) Tugilnsal
Y
n3ouTon Tumalgiia dewvendnyue §aeetinen Tuimiauiison Toetuu Tustrmiiudae
Y a @ L v ) YA a 1Y Y a
naglgesunednyazmmevean Tusimi lussuuu Tuimilda  demuendnbae A2391989AN

A ' v o v A W
Wou Toasenan Tunau iUy TUNAaUA 8

o w

1SO 1087 (198911 Cabré, 1998: 104-105) ldmisdaanuvesiiony 13 dhlselon 1

{ a o o o ' v o ' o A
1JizTfmﬁ’e)‘ﬁu1EmTuﬂﬁuuazmuuﬂﬂ’nmmnmNﬂJmuiu‘ﬂﬁumﬂanmﬂuTuwﬁuﬁuimwu
[ 1 o A = [V} dy
Cabré (1998, 105-106) N3N ﬂWHfﬂﬁJﬂ')iiJﬁﬂBm$ﬂ\W]ﬂhl‘]Ju

1. doedodan Tunienl 1aee195aau 151 butter knife: knife used to cut butter (VA UMY - TN

Tdue)

9 =5 @ Aq ¥ a a 1 T
2. desdlansuzassnuanyuzlse loan lseTureiow wu Nitriding: a process of case-

hardening in which nitrogen is introduced into the metal by keeping it at a suitable temperature in the
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. A a 3 v Y a o ~ 9
presence of a nitrogen source. ("lu“lmm: ﬂﬁg‘]_l'J‘L!ﬂTi“Iz‘]JW'JLL‘]N’ﬂﬂ’JfﬁU@Qﬂ"lil@iJﬂ"l“])’!Li’]ﬂJTiJLuEJL‘lﬂbl‘]J

<] @ a ' o
TumanTasinugungildegluszaummzauaasanszuiunms)

Y A Y ~ o 9
3. Gli’)\‘llﬁi’)ﬂsl‘]fﬂ”lﬂ”mmu”lzﬁllﬂﬂﬂﬁNEj@WHLﬂWWiJ”IEJ

Q

4. dovoglugilse Tomden

a = o =R ==K [ a [ 1 dy
5. ufJ”IlIﬂ’Ji!"UEJL!T@]L!ﬂWHQﬂQﬁﬁﬂV}NWﬂ‘M’JﬂﬂWﬂQ@E’Jllﬂu

[

= a Yo 4 = v Ay a A Yo A
5.1 ﬂ’Ji!fllEJL!L!EHIITﬂﬂl“b’ﬂ?kl'381ﬂimﬂi%m‘]ﬂm&f}ﬂuﬂ‘lJﬂﬁ/W’]@\‘]ﬂﬁE]‘ﬁ‘U1EJ uazmaﬂ%mw
A A A Y v o o 1 1
L“]fﬁlllIEJ\TH?EJlIﬂ’J1uﬁu1ﬂlﬂalﬂﬂﬂﬂﬂﬂ1ﬂﬂﬂﬁ13 (YU
Oxygenate: treat, combine, or infuse with oxygen (PONFUUA : AN W ELERPURTALY)
DONTHAU)
Circulation: movement or passage through a system of vessels, as of water through pipes.

4 9 1 1 1 o 1 1 g’ 1 1
(M3 IWaNey: MInaouiensoaInomUITIVI RS U MIFNIINIUND)

= A Yo o Jo = Yo o ' Y Y a
5.2 ﬂ’)‘i!"llEluuﬂWllIﬂﬂcl%ﬂWﬁWﬂﬂ'Jllﬂ WWﬂNﬂWii%ﬁWﬂLﬂWW%ﬁ’JﬂJﬂ’)ﬂ ZADNDTUIIANUYIUY
@ J 09.1’ ] @ 1

VDIANNR WIS UUIBUNU LU

Kymogram: graph or record made by a kymograph

a % 9

(laTuunsu: unugiiviomstiuiin lagldla Tunsm)

Kymograph: instrument for recording variations in pressure, as of the blood, or in tension, as of a
muscle, by means of a pen or stylus that marks a rotating drum.

A A Aq Y L= 1 o 1 @ a
(llﬂIiJﬂiTN: Lﬂi@ﬁu@ﬂi%iuﬂﬁﬂu‘ﬂﬂﬂ’ﬂiJLL@]ﬂﬁN"UfNﬂ’NﬂJﬂu wummﬂuiawmazmim

@ Y tﬂy ya = < v K =
A1U0INANIUD 1asn1s lauaenIsmanuvaniunnaNuasuulal)
5.3 Heu luadsUanyazINIUY 13U

Dense: having relatively high density (MUY AVAT LooA)

Density: the quality or condition of being dense. (AMNHUILUY: ANVAVAI ANLLOOA)

5.4 e luansesuie lalugifrasvestonwdu wu

Unequal: not equal (hlliﬁ/h: hliJ'LT]IWﬁH)
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True: not false (90: Illl'ﬁﬂ)

a ] A o I ~ ~ a IR 9y Y
5.5 “L!EJ"IlIllllﬂ?]illaﬂblm%!ﬂuﬂﬁ!ﬁ&lmiﬂﬁﬂiziﬂﬂ?J‘ﬁ‘]J"IEJ“]NN?NuﬁHJﬁm“]ﬂclilulmﬂﬂiﬂﬂﬂﬁ@j

G

gﬂﬁwﬁ 19U tricolor: having three color GRIE Uszneudedand)

5.6 UszTontew'linas 143101 Metalinguistic formulae 15U circular: verb designating the

. . . <3| o a AA = A A A A o
action of moving or passing through... (Lﬂu’J\‘ﬁlﬁ: ANTIINADDINITIAADUNNIDIAADUAINIU...)

1 o a

ISO 704 (2000, 17-22) s¥yMM0ILIElUANNINGT ( Terminological entry) 15znoUAIY
v 1 2
szTen 1 Uszleanosuenuludiminanyniuaess 1s Use Toasenanazilszneuaie Usesu

A o 4

(Subject), A0 (Copula), 118 MIALAAI (Predicate) AIUMITUTET1ADFOFNN (Designation) a1

A o A 1 v 9 o a . 1 A A :Jl A
N “Arol (Copula)” ﬁ’)ui‘l"iﬂJLLa’Jﬂi1ﬂ§‘]1u§ﬂﬂ1ﬂiﬂ1 “IS” HAZEIUNTIUNTONALTANIUUAD

E4
U

a Qs: @ J a 4 1 4
181 ( Definition) 14H muaﬂymhmiwnw (Typographical convention) (¥4 INTOINUTY colon ( :),

= dg’ Y [} 9}:&' = Y = Y] LY 1 ]
dash (-) Wi@ﬂﬁﬂlu‘ﬂ‘i‘i‘ﬂ@ﬂ’ﬂh ﬁ13J1‘iﬂ1°])’ﬁE)QQﬂWﬂLLﬁﬂQUl@L"HumEJ’Jﬂu INAIDYNLBU

o

- A1 “Lead pencil”
Pencil whose graphite core is fixed in a wooden casing that is removed for usage by sharpening.
a {2y g 3 s PE: 9 ' o 9
@uaenil ldnaradluuns vdedlulaen lddsaon Ide: Tawmareen lunouiwn1d)
Note To be used for writing or making marks, a lead pencil must be sharpened at least at one end. (Y10
v o Y A A 9 & o ¥ o a o ¥ Y £ 9 o
G]’ENﬂ15'LJHJﬂ“b’ellﬂﬁlﬂu‘ﬁ‘i@ﬁiN!ﬂiﬂﬂﬁiﬂﬂ ﬁ]W]leﬂﬂuﬁﬂ@ﬂﬂ1uiﬂﬂWuﬁuﬁiﬂmﬁﬂﬁﬂmﬁﬂﬂ@u)
gnsaveuntesugesni lulse Taaa « [A] lead pencil [is a] pencil whose graphite core is
. . . . a o a { A 9
fixed in a wooden casing that is removed for usage by sharpening.” (AUHDA Ao Audelseannil 14

nanadluuns Ildeglurlaen 1 eilaen It Taumatean T neutinn14)

I 9 1 =K o = a ~ F 1 A o
IS0 704:2000 &a'lAnandednyuzyssmsWeniouiminzan 3denaisianvue

o g

fage 11

a a o 4 1 1A o 1 -4 I ] P
1. 1873 (Definition) A5 19051183 Tuied ( Concept) lilvoTunedndseneuiududnin s en
o o  Jdo 1 . &£ v 1 . [

3 TUAY 195U ANNA11 < Coniferous” «mmngﬂﬁwmﬂmw “ bearing cones” (aanwmﬂugﬂﬁu) NN

= A @ o ] ] . 9 Y I A & A ~ 1
YUUIIUUBDIANNAINGIIIN “ tree bearing cones”™ (@u"lwaaﬂwmﬂugﬂﬁu) %zaamﬂuumw"lu

g & A My a o Yo . s & = a
mngay netliiloanin lildesueanyuzvesdu Coniferous L‘]JuthNﬂﬁ’ﬂ‘ﬁ‘iﬂfJﬂ’ﬂﬂJﬁiJ1EJ$¥I1N§JTJ
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v Jd 3 a ! v do Y [ . . .

FANMNITY Lz HeUNAYeIANNA11AI51TIY “Tree with needle-like or scale-like leaves and exposed or
! o 2 3

naked seeds” (@1 i luTidnvazadreunazinaanlasy)

]
=1

1 ~ = o Aa o [ o ¢ o 9 [ v 1 @ o 1 @
2. nounvzsumMtedm vy Tuen SutlunvgasessyanuduiusssnIau Tuifmiaana 1y
o s A 9 o @ P o J o 1
yluneinmedoaazimuasz Uy TuimisInTouAguL TUIAmIAING1?
= o a [} e’d’ ~ o ;I 9 ] o [
3. mnimIsvuaieuvesdnin 15 enu Tusisiiu 13ud wunmsvuamundnaina aa1wso
~ =~ o N Y AAA 9y Aa [ 1
Wienuauin lFesuesmmn s onu Tuvieal lamwiz lunssintieuldosuedn 1dog19asudiu
d Qsj a oaj o ¥ =\ [ Y a z:' a
avysaiiniy Druiusidestinsdsoun luileumuau

4. lumsadiszvuu Tuimivagsmuagiuuuiion Suiluidesszy 183w Tuiml 1T uy Tustend

'
[ % o

wugruniiniumldaulidedinig Idiewdn Taem Tdudningunnms Idiewdwinldisen

'
JaAA v

Y
YlunaINUanyuLI WA UNDY uaﬂumamauummuiwm s lF ooy Tuienifiugudhin

1 a [ L 1
e lunsienuanwn 1w

a Y Yy I3 XK v A A o v o & v o 1
5. ‘LlEﬂllﬂ']‘i’ﬁ%‘VI@‘L!Glfﬂ!Wuﬂi‘igﬂﬂhiuﬂﬁuﬂ@‘ﬁﬂ'lﬁlﬁﬂ’hliLl3111111/]?(1!1411\1“]LLﬁZﬂ’JanﬁJ‘WH‘ﬁiZ’H’JN

v do ' [ o A = v A @ 1 1 a a
aJTu‘nﬁumﬂm’muuiuﬂﬁuauiuﬁzumﬂmﬂu LUASAITRDNIRNNICANHUSIAUVBDIUA QS HYTUIATUN

Y A qPo o dw ! o oA
Gl“lﬂﬁ'élcl“lﬁ]HLUﬂiJIUV]ﬁu@NﬂﬁTJ’EJfJﬂﬂWﬂﬂJTu‘ﬂﬁuﬁu

a = o . a2 A = o A LA 4
6. UNAITUANNNTLHU (Conciseness) AIUNHYY) u&lﬁJﬂ’JﬂJﬂ’JﬁJﬂ‘i3%Uﬂ€1ﬂ!ﬂ1ﬂlﬂu]’lﬂqﬂ!m$ﬂﬁi
=\ = P Ao J =\ a =~ = A o Y v o [
Ianuaz@eamnanily !Lﬁ$1Uﬂ1i!"llleJUEJ11Jﬂ’Jil,"lJfJuLﬂ‘WWi1EJE1$L’E]fJﬂ1fIVHGLW3JTuﬂ‘ﬁuﬂ\‘iﬂan

uanaeny Tuvieniou diuswaziBeadiuaninansudunisszy Bludmdoanu ( Note) #4
f1081
fna1n « Lead pencil” (AUdaDA1)

HeY: Pencil whose graphite core is fixed in a wooden casing that is removed for usage by
sharpening. (Auaefiilldnaraiuuns lldedludasn g ulaen Ifz Taumaroon ludeuinnld)

NOTE To be used for writing or marking marks, a lead pencil must be sharpened at least at one end. (Tu

o I = o 9 9 & a ) 9 = 1
mim"lﬂ“lwmmau mmmmmﬂmamuwuwamuﬁaﬂﬂmwamaﬂﬂau)
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Darian (8199411 Pearson, 1998: 96) 83U10ANNUHMNIBVBINTHEM ( Defining) 133111004
£ A o 1 A 4 Y] v o Jd 1 . .
seunlandureu Tesnuasiiloslunenmpimans erdenneduiusaIudes ( Subordinate syntactic)

[ 4 a -4 4 a 1
AN 1Az TTDUMINUN (Typographic system) tioa3 W0 UwAveIg LU DTIWRE1INA199

o A

Trimble (51\‘15\‘161,1! Pearson, 1999: 98-99) NA1371 ﬂ"luﬁl"llljﬂﬁlﬁﬁllﬂ( Formal Deﬁnition)ﬁ

9
a 2

k4 v
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Extreme Halophiles

Methanogens are euryarchaeal species that are capable of producing methane, using a process
referred to as methanogenesis. As opposed to Haloarchaea, methanogens are obligate anaerobes, requiring

strict anoxic techniques to culture them. (BN044.txt)

a

UYINUDY Methanogen

a ' £

A Aa = ==t () a a a
ﬁ'\'iﬂJG]f’JGlﬂﬁjiJ‘l’iu\iclUEJﬁLﬂElu‘]Jﬂm‘iﬁl VliJGl@Qﬂﬁ@f)ﬂ“])’!%lﬂl.!ﬂﬁ“l/ﬂﬁlslﬁ]Lm%lﬁ]'iiUULG]‘UTGI WY

@ 1 a ! a ° a v J
QWﬁﬂﬂgiuU‘iDﬂ!ﬁﬁ@@ﬂ“])'mu@]WNWﬂW’f?fJGlui5‘]J°]J‘1/ﬂ\‘llﬂuﬂﬂ’ﬂﬁ"llﬂ\‘lﬂu LU Las A i’niﬂﬁﬂﬂ'@ﬂ

a A d a A Y o = v
ﬂa"lflﬂﬁ’r)u‘ﬂiﬂ‘UN‘Uuﬂ!Wi’)ﬁi]\iﬂ]“ﬂm‘ﬂu"lﬂ

Ue1uUD9 Extreme Halophiles

Three major groups of archaebacteria are commonly recognized: methanogens, extreme
halophiles, and extreme thermophiles. These groupings are based on physiological characteristics of the
organisms and therefore cannot be considered phylogenetic, or evolutionary, classifications. Extreme
halophiles grow in highly saline environments such as the Great Salt Lake, the Dead Sea, salt evaporation
ponds, and the surfaces of salt-preserved foods. Unlike the methanogens, extreme halophiles are generally

obligate aerobes. (BN022.txt)
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Capsule. In some bacteria| the cell wall is surrounded by an additional slime or gel layer called|capsule. It

is thick, gummy, mucilaginous and is secreted by the plasma membrane. The capsule serves mainly as a

rotective layer against attack by phagocytes and by viruses. It also helps in regulating the concentration,

and uptake of essential ions and water. (cell biology, genetics, molecular biology, evolution and ecology

verma, agarwal 2005.txt)
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1. Unlike most eukaryotic organisms, bacteria have no form of sexual reproduction. However, they are
able to exchange some genetic material via the processes of conjugation, transduction and transformation.
Conjugation involves cell-to-cell contact, where the donor contacts the recipient with a filamentous
protein structure called a sex pilus, which draws the two cells close together. The donor copies all or a part
of its plasmid or chromosomal DNA and passes it through the pilus to the recipient.3. (Industrial-

Microbiology-An-Introduction-0632053070-Wiley.txt)

2. Conjugation is the direct transmission of DNA from one bacterial cell to another. In most cases, this

involves the transfer of plasmid DNA, although with some organisms chromosomal transfer can also

occur. As with other modes of gene transfer in bacteria, there is a one-way transfer of DNA from one

parent (donor) to the other (recipient). The most obvious significance of conjugation is that it enables the
transmission of plasmids from one strain to another. Since conjugation is not necessarily confined to
members of the same species, this provides a route for genetic information to flow across wide taxonomic
boundaries. One practical consequence is that plasmids that are present in the normal gut flora can be
transmitted to infecting pathogens, which then become resistant to a range of different antibiotics.

(Molecular—Genetics—of—Bacteria—4‘h—ed.txt)
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BNO78.txt

colony morph.txt

Reynolds J. Bacterial Colony Morphology. [Online]. 2011.

Available from:
http://delrio.dcced.edu/jreynolds/microbiology/2421/lab_man

ual/colony morph.pdf

781
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BNO079.txt

eaatl 0i2p95.txt

SURESHCHANDRA B. Quorum sensing - cell to cell

communication in bacteria. [Online]. n.d. Available from:

http://medind.nic.in/eaa/t10/i2/eaat10i2p95.pdf

2,151

BNO080.txt

genes-02-

01017.txt

Pini F., Galardini M., Bazzicalupo M., and Mengoni A. Plant-

Bacteria Association and Symbiosis: Are There Common

Genomic Traits in Alphaproteobacteria?. [Online]. 2011.

Available from: http://www.mdpi.com/2073-4425/2/4/1017

5,753

BNO81.txt

gmrl557.txt

Lee L.H., Cheah Y K., Syakima A.M. N., Shiran M.S., Tang

Y.L., Lin H.P., and Hong K. Analysis of Antarctic

proteobacteria by PCR fingerprinting and screening for

antimicrobial secondary metabolites. [Online]. 2012.
Available from:

http://www.ncbi.nlm.nih.gov/pubmed/22782582

5,666

BNO082.txt

3. Bact

Structures.txt

Wafaa E. E. Bacterial Structures-1. [Online]. n.d. Available

from: http:// www.deltauniv.edu.eg/PDF-

Files/pharm/3.%20Bact%20Structures.pdf

1,018

BNO8&3.txt

Lecturel2.txt

Lecture 12 — The BACTERIA. [Online]. n.d. Available from:
http://www.colorado.edu/eeb/EEBprojects/schmidtlab/student

res/EBIO3400/Lecture12.pdf

679
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51002108ANNUTUNUT

Foydnuaiily sinuuanuETuE
GrPo Growth - Population
ApOr Application - Organism

GS Generic - Specific

FOr Formation - Organism

PW Part - Whole

PrMo Process - Molecule

PrA Process - Agent

DOr Diagnostic procedure - Organism

DRe Diagnostic procedure — Result

OrSh Organism — Shape

GoR Group - Reaction
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[ 4 v o
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Bacteria

GrPo
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Lag phase

Log phase

Stationary phase

Death phase

GrPo = Growth — Population
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CNoO01 Concept: Lag phase Eng: Lag phase (BN062.txt)

£ a a == a é’ A~ 9 A A 1 Y
Feature: izﬂzﬁuﬂmqﬁ]immimmﬂmammmiﬂmmumaumsmmmﬂmifJ"lﬂﬂgGluamwu’maau

g

v W

A dy Ay 1 o 9 Y Y Y o dy dy A Y [V 1 9
Wi@@TﬁTﬁLﬁﬂQL‘b’@TﬂN 'V]ﬂ,'ﬂ!“IfﬁaG]’EJ\1ﬂ'5°]_|@]31WLﬂJTﬂU@TW15LﬁﬂQL%@Wﬁﬂﬁﬂ1W!L'Jﬂaﬂllﬂﬂﬂa”lf] LIAZD1IA D

' E
Yy K

[ 73 s 1 = d,; dy a dy o 2 A o J
mmﬁzmau"lcwmmﬂmqmﬂmﬁﬁwuium‘wmaﬂqwamu ”lmxazmzm”lmmiu,wmnmm«ma

Conceptual Relation:

Lag phase

Log phase

Bacteria GrPo

Stationary phase

Death phase

GrPo: Growth - Population

Extraction:

1. Lag Phase. A period following the introduction of microorganisms into fresh culture medium when there is
no increase in cell numbers or mass during batch culture. (BN062.txt)

2. When microorganisms are introduced into fresh culture medium, usually no immediate increase in cell
number occurs. This period is called the lag phase. However, cells in the culture are synthesizing new
components. A lag phase can be necessary for a variety of reasons. The cells may be old and depleted of ATP,
essential cofactors, and ribosomes; these must be synthesized before growth can begin. The medium may be
different from the one the microorganism was growing in previously. Here new enzymes would be needed to
use different nutrients. Possibly the microorganisms have been injured and require time to recover. Whatever

the causes, eventually the cells begin to replicate their DNA, increase in mass, and finally divide. (BN068.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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CN002 Concept: Log phase Eng: Log phase (BN028.txt)

A A

1 P v
Feature: 52821t lur99smInsasanInvewuafiso NaiuAp11nN52o213nAB lag phase 1ioUUARE o191

1 ~ A a A o [} 3 A VA& yi’i’é’ T o o Y
qicee log phase i]zllﬂ”lﬁﬁ]iigmﬂIG]!L@%!‘W?J%"I‘L!'JL!’EJEJNi’JﬂLi'J‘V]E‘Iﬂwn‘ﬂl,ﬂullﬂllﬂ‘ﬂﬁuelluﬂgﬂﬁﬂi}i]EJﬂ"I‘L!

v 9 9 '
sHaNuENIsu unasiegolfo tazanmuiadoy fetiuuaiiGeazmusuauludasaeunivesnisim

NUIUANNG

Conceptual Relation:

Lag phase

Log phase

Bacteria GrPo

Stationary phase

Death phase

GrPo: Growth - Population

Extraction:

1. Exponential or Log Phase

Optimal growth rates during which cell numbers double at discrete time intervals known as the mean generation
time (Fig. 1-2). (BN028.txt)

2. During the exponential (log) phase, microorganisms are growing and dividing at the maximal rate possible
given their genetic potential, the nature of the medium, and the environmental conditions. Their rate of growth is
constant during the exponential phase; that is, they are completing the cell cycle and doubling in number at
regular intervals (figure 7.5). The population is most uniform in terms of chemical and physiological properties

during Log number of viable cells. (BN068.txt)

Synonym Term: Exponential phase Abbreviation: - Grammatical Category: Noun
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CN003 Concept: Stationary phase Eng: Stationary phase (BN068.txt)

d'? a a A A d! = a Jd 1w = =

Feature: 520zt lur9asmsniyan InveauaiGedalionsimsmaua mMiaovedsaamninu 39 1ul
v Y
maiuiuedusedila tuafiSsaziingszeziininnatoaume U VALAAUAIT01115 U
A 9 A A A Ao o Aa A A 1 Y o
gaaaen WIolveudeNTURENINIEAA 1HUT AN HUANG IR 1IN VAUDINDNTVIYILBZ AAT UL
= 9 < d 4 a ~ s 9 1] A ] A ]
5Iaemsas1udulagdes suvuialds lanarda vuiaiInaeesad1iINY HTOHIUNTUEAIDDNDUY 15U
b ] J ] 1 a Q' qu} a v

a$ 1 llsAummez sl fisadedson lduiuninnd wiemuanumnuessunala lnauauldmis

s < 5
LHAQLUILIINTINUYU

Conceptual Relation:

Lag phase

Log phase

Bacteria GrPo

Stationary phase

Death phase

GrPo: Growth - Population

Extraction:

1. In the stationary phase, the total number of viable microorganisms remains constant. This may result from a
balance between cell division and cell death, or the population may simply cease to divide but remain
metabolically active. Microbial populations enter the stationary phase for several reasons. One obvious factor is
nutrient limitation; if an essential nutrient is severely depleted, population growth will slow. Aerobic organisms
often are limited by O , availability. Oxygen is not very soluble and may be depleted so quickly that only the
surface of a culture will have an O, concentration adequate for growth. The cells beneath the surface will not be
able to grow unless the culture is shaken or aerated in another way. Population growth also may cease due to the
accumulation of toxic waste products. This factor seems to limit the growth of many anaerobic cultures (cultures
growing in the absence of O,). Prokaryotes have evolved a number of strategies to survive starvation. Some
bacteria respond with obvious morphological changes such as endospore formation, but many only decrease
somewhat in overall size. This is often accompanied by protoplast shrinkage and nucleoid condensation. The
more important changes during starvation are in gene expression and physiology. Starving bacteria frequently

produce a variety of starvation proteins, which make the cell much more resistant to damage. Some increase




122

peptidoglycan crosslinking and cell wall strength. (BN068.txt)
2. Stationary Phase: Growth (cell division) and death of cells counterbalance each other resulting in no net

increase in cell numbers. (BN028.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun

CN004 Concept: Death phase Eng: Death phase (BN068.txt)

] ] ] v
Feature: 520z nilaluravsmsnigan Tavesuniise nadurnassez dadunys Tuszes death phase
= a o [ 2 A A ' L
HUANGEIZaAT IR UNALIINMSVIALAIURIMIT LA M s WD udeN dogpRNNILONIHAA 11

Funadauinnnu 1l M7 lumune audensasadia

Conceptual Relation:

Lag phase

Log phase

Bacteria GrPo

Stationary phase

GrPo: Growth - Population Death phase

Extraction:

1. Death Phase. The decrease in viable microorganisms that occurs after the completion of growth in a batch
culture. (BN062.txt)

2. For many years, the decline in viable cells following the stationary phase was described simply as the death
phase. It was assumed that detrimental environmental changes such as nutrient deprivation and the buildup of
toxic wastes caused irreparable harm and loss of viability. That is, even when bacterial cells were transferred to
fresh medium, no cellular growth was observed. Because loss of viability was often not accompanied by a loss

in total cell number, it was assumed that cells died but did not lyse. (BN068.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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CNO005 Concept: Bioremediation Eng: Bioremediation (BN033.txt)
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Conceptual Relation:

Bacteria

ApOr
mmmmmmm e m oo
1 Antibiofi : LT T 1
: ntbiotic : Bioremediation Fermentation : GMO :
1 1
' Production | :_ _________ !

ApOr: Application - Organism

Extraction:

1. The basic principle of bioremediation involves utilizing the activity of microorganisms naturally present in
the soil and water, or selected organisms inoculated into the environment, to biodegrade or detoxify
contaminating compounds in situ. In the majority of cases a consortium of microorganisms will be involved in
the biodegradation of the contaminant, rather than a single species. To optimize the process, promotion of the
growth of indigenous microorganisms is necessary. It can be achieved by the addition of key nutrients such as
nitrogen and phosphorus, which are normally present in growth-limiting concentrations. This enables the natural
microbial flora to develop and metabolize the contaminant. Alternatively, known biodegraders of the
contaminant that have been identified, isolated and their activities optimized can be used as an inoculant.
(BN033.txt)

2. Bioremediation is a group of treatment methods or processes designed to enhance the natural microbial
degradation of organic contaminants. The microorganisms carry out the degradation of harmful substances to a
less toxic or non-toxic state. Microorganisms utilize the environment-polluting organic compounds as food

substrates. After the degradation of polluting compounds the population of microorganisms reduces. Dead
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microorganisms or low numbers of microorganisms once lacking food substrates no longer pose any danger to
the environment.

Bioremediation criteria. The goal of bioremediation is the neutralization of the organic pollution to achieve
undetectable concentrations or concentrations permissible by the national regulations of particular countries.
Bioremediation is utilized for cleanup of grounds and ground waters as well as sewage and sludge. During the
utilization of bioremediation for the purpose of pollution neutralization the following conditions must be met: a)
the environment undergoing bioremediation should contain microorganisms characterized by the specific
catabolic processes,

b) microorganisms utilized within the bioremediation process should be capable of efficiently converting
chemical compounds and reducing their concentration down to the level allowed by the regulations,

¢) metabolites produced during the biodegradation cannot have toxic, mutagenic or carcinogenic properties,

d) the conditions in the immediate area where the process is being conducted should be favourable to the growth
and activity of the microorganisms (adequate nutrients, acceptable pH, oxygen or other electron acceptor,
acceptable redox level, favourable moisture)

The rate of biodegradation may be limited by: temperature, the toxicity of concentrated contaminants; or mass

transfer limitations. (BN034.txt)

Synonym Term: - Abbreviation: - | Grammatical Category: Noun

CNO006 Concept: Fermentation Eng: Fermentation (BN033.txt)

v s A ! @ H 4 ¥ o
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Extraction:

1. Basically, fermentation refers to the fermentation or breakdown of a carbohydrate, commonly called a sugar.
The breakdown products are detected by a pH change in the medium indicated by a colour change in the pH
indicator, usually phenol red. (BN016.txt)

2. Microbiologists use the term fermentation in two different contexts. First, in metabolism, fermentation refers
to energy-generating processes where organic compounds act as both electron donor and acceptor (see Chapter
3). Second, in the context of industrial microbiology, the term also refers to the growth of large quantities of

cells under aerobic or anaerobic conditions, within a vessel referred to as a fermenter or bioreactor. (BN033.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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CNO007 Concept: Prokaryote Eng: Prokaryote (BN033.txt)

[l
a

I A Ada A = Y S 1 A Y ] Y 1 [} A L=
Feature: ﬂqummmwmmaﬂmmxTﬂNﬁiwaaumuaa”lumaaﬂu LL‘]N?J?JﬂulﬂL‘]J‘Ll 2 NQUYDYND D13LAY
A A A 9 o a ] 3 1 A 1 4
HuantsgLlazglunnisy qumnmﬂumaaiwmmT@mgma@mﬂu 3 @74 A9 AIUTYIA (appendages)

& A 4 [ A 9 4 [l 9 = a A &2 a o @
%Qﬂu?)@ﬂllﬂu@ﬂmaﬁ TIUNYHULEAR ngf"f’J‘L!fjﬂ‘VI1EJﬂi’)‘]_liL’Jm]l“lﬂ‘ﬂWﬁ”lﬁiJﬂ%QiJi‘Viﬁ‘WH"gﬂiﬁJ hlii‘].l

' 9
o

Tosy 1Az dUAYIUUDADUNO

e

Conceptual Relation:

Prokaryote

GS

Archaebacteria Eubacteria

GS: Generic — Specific

Extraction:

1. Prokaryote: a cell that does not have a discrete nucleus bounded by a membrane; in this book referring to
bacteria, but also includes the Archaea (cf. eukaryote). (BNO41.txt)

2. Prokaryotic Cells [pro = primitive ; karyote = nut (refers to nucleus of cell)] :

Prokaryote: is an organism of the kingdom Monera with a single circular chromosome, without a nuclear
membrane, or membrane bound organelles. Included in this classification are bacteria and cyanobacteria
(formerly the blue-green algae) [SYN : prokaryote]. (BN062.txt)

3. Bacteria are also known as prokaryotes because they do not possess nuclei; i.e., their chromosome is
composed of a single closed double-stranded DNA circle. Structurally, a prokaryotic cell has three architectural
regions: appendages (attachments to the cell surface) in the form of flagella and pili (or fimbriae); a cell
envelope consisting of a capsule, cell wall and plasma or inner membrane; and a cytoplasmic region that
contains the cell genome (DNA), ribosomes and various sorts of inclusions. Following is a brief discussion of
some of these structural components. (BN063.txt)

4. Prokaryotes have been separated into two distinct groups on the basis of the study of phylogenetic
(evolutionary) relationships. They are the archaebacteria or archea (ancient bacteria) and the eubacteria (true

bacteria), the group that contains almost all established industrial prokaryotes (Table 1.1). (BN033.txt)

Synonym Term: Prokaryotic cell Abbreviation: - Grammatical Category: Noun
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CNO008 Concept: Archaebacteria Eng: Archaebacteria (BN033.txt)
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Conceptual Relation:

Prokaryote

GS

Archaebacteria Eubacteria

GS: Generic — Specific

Extraction:

1. Believed to be of very ancient origin, archaebacteria have been found to differ from eubacteria in several
distinctive ways, including the structure of their cell wall and the structure of their RNA polymerase.
(BN022.txt)

2. Archaea is a group of prokaryotes that were discovered only about 40 years ago. Scientists do not know as
much about archaea as they do about bacteria, but we do know that these species play key roles in many
ecosystems. Archaea live in some of the most extreme environments on Earth, such as hot springs, Arctic ice
floes, and highly acidic waters. They also live in the intestines of some animals, including humans. No species
from Domain Archaea are known to cause disease. (BN074.txt)

3. Archaea. These prokaryotes are quite different from eubacteria and have some features, especially aspects of
the transcription and translation machinery associated with protein synthesis, that are similar to eukaryotic cells.
Most archaeans live in extreme environments similar to those that early life forms are thought to have endured.
Three basic physiological types are found, namely halophiles (adapted to high salt concentrations), methanogens
(methane producers) and thermophiles (adapted to high temperatures), and some of these are also barophiles

(adapted to high pressure). (BN033.txt)

Synonym Term: Archaea, Archaeans Abbreviation: - Grammatical Category: Noun
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CN009 Concept: Eubacteria Eng: Eubacteria (BN033.txt)
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Conceptual Relation:

Prokaryote

GS

Archaebacteria Eubacteria

GS: Generic — Specific

Extraction:

1. Prokaryotes have been separated into two distinct groups on the basis of the study of phylogenetic
(evolutionary) relationships. They are the archaebacteria or archea (ancient bacteria) and the eubacteria (true
bacteria), the group that contains almost all established industrial prokaryotes (Table 1.1). Eubacteria. The
eubacteria are a very diverse group that may be divided into 12 subgroups. However, almost all industrial
bacterial are contained within just two of them, the proteobacteria and the Gram-positive eubacteria.
(BN033.txt)

3. Eubacteria — Are our common, everyday bacteria, some of which are disease causing; also the taxon from
which mitochondria originated. (BN059.txt)

4. Archeabacteria and Eubacteria are similar in that they both have a prokaryotic cellular but they vary

considerably at the biochemical and molecular level. (BN064.txt)

Synonym Term: True bacteria Abbreviation: - Grammatical Category: Noun
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CNO010 Concept: Photosynthetic bacteria Eng: Photosynthetic bacteria (BN020.txt)
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Conceptual Relation:

GS

A 4

Eubacteria Photosynthetic bacteria

GS: Generic — Specific

Extraction:

1. Bacteria do not contain membrane-bound organelles such as mitochondria or chloroplasts, as eukaryotes do.
However, photosynthetic bacteria, such as cyanobacteria, may be filled with tightly packed folds of their outer
membrane. The effect of these membranes is to increase the potential surfaces area on which photosynthesis can
take place. (BN020.txt)

2. Photosynthetic bacteria are the major producers in marine ecosystems and are therefore major producers of
atmospheric oxygen. (BN074.txt)

3. Anaerobic recycling of sulfide to sulfate (H,S.SO.SO,2-) is a specialty of anoxygenic purple and green
photosynthetic bacteria (Chromatium, Chlorobium.etc.) that can use sulfide as an electron donor for CO,
reduction. The coordinated cross-feeding of the sulfide as an electron donor for CO, reduction. The coordinated
cross-feeding of the sulfate reducers and the sulfide using photosynthetic bacteria frequently results in massive

blooms of Chromatium spp. (BN021.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun

CNoO11 Concept: Aerobic bacteria Eng: Acrobic bacteria (BN058.txt)
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Conceptual Relation:

Aerobic bacteria

GS

Bacteria Anaerobic bacteria

v

Facultative anaerobic bacteria

GS: Generic - Specific

Extraction:

1. In aerobic bacteria, O, and H,0, are effectively removed by the enzymes superoxide dismutase (SOD) and
catalase, respectively. (BN021.txt)

2. Aerobic bacteria, or strictly aerobes, require oxygen to survive. (BN058.txt)

3. Obligate aerobic bacteria grow only when free oxygen is available to support their respiratory metabolism.

They obtain ATP by using oxygen as a final electron receptor in respiration. (BN059.txt)

Synonym Term: Obligate aerobic bacteria, | Abbreviation: - Grammatical Category: Noun

Strictly aerobic bacteria

CNO12 Concept: Anaerobic bacteria Eng: Anaerobic bacteria (BN059.txt)
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Conceptual Relation:

Aerobic bacteria

GS

Bacteria Anaerobic bacteria

A\ 4

Facultative anaerobic bacteria

GS: Generic - Specific
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Extraction:

1. Anaerobic bacteria are found throughout human body (skin, mucous membrane, and gastrointestinal tract)
as part of resident flora, and cause infection when contaminate normally sterile body sites

- Grow at low of negative oxidation-reduction potential

- Do not have cytochrome system for oxygen metabolism.

- Lack superoxide dismutase and catalase, and susceptible to the lethal effects of oxygen and oxygen radicles.

- Most anaerobic infections are caused by moderately obligate anaerobes, and polymicrobial in nature caused by
combination of anaerobes, facultative anaerobes, and aerobes. (BN059.txt)

2. Despite sensitivity to oxygen, anaerobic bacteria also persist in circumstance usually thought to be aerobic
in character. Thus they commonly occur in microenvironment where oxygen is constantly removed by the

respiration of aerobes, as in small soil particles. (BN021.txt)

Synonym Term: Obligate anaerobic bacteria, | Abbreviation: - Grammatical Category: Noun

Strictly anaerobic bacteria

CNO13 Concept: Facultative anaerobic bacteria Eng: Facultative anaerobic bacteria (BN059.txt)
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Conceptual Relation:

Aerobic bacteria

. GS . .
Bacteria > Anaerobic bacteria

Facultative anaerobic bacteria

GS: Generic - Specific

Extraction:

1. Facultative anaerobic bacteria grow in the presence or absence of oxygen. They obtain ATP by

fermentation or anaerobic respiration. (BN059.txt)
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2. Nitroimidazoles with the class representative metronidazoles are cytotoxic to facultative anaerobic bacteria
and obligate anaerobes through a four-step process. (BN044.txt)

3. Facultative Anaerobes i.c., microbes that can live and grow with or without oxgyen. (BN062.txt)

Synonym Term: Facultative anaerobes Abbreviation: - Grammatical Category: Noun

CNoO14 Concept: Cyanobacteria Eng: Cyanobacteria (BN022.txt)
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Conceptual Relation:

GS

\ 4

Photosynthetic bacteria Cyanobacteria

GS: Generic — Specific

Extraction:

1. Bacteria do not contain membrane-bound organelles such as mitochondria or chloroplasts, as eukaryotes do.
However, photosynthetic bacteria, such as cyanobacteria, may be filled with tightly packed folds of their outer
membrane. The effect of these membranes is to increase the potential surfaces area on which photosynthesis can
take place. (BN020.txt)

2. The cyanobacteria, formerly known as blue-green algae, are of special importance in the balance of nature.
They are photosynthetic, typically unicellular organisms, although cells may sometimes be connected to form
threadlike filaments. Being autotrophs, cyanobacteria do not invade other organisms, so they pose no health
threat to humans, except for toxins (poisons) some release into water. Cyanobacteria grow in a great variety of
habitats, including anaerobic ones. Where they often serve as food sources for more complex heterotrophic

organisms. Some fix atmospheric nitrogen, converting it to nitrogenous compounds that algae and other
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organisms can use. Certain cyanobacteria also thrive in nutrient-rich water and are responsible for algal blooms
thick layer of algae on the surface of water that prevents light from penetrating to the water below. Such blooms
release toxic substances that can give the water an objectionable odor and even harm fish and livestock that

drink the water. (BN022.txt)

Synonym Term: Blue-green algae Abbreviation: - Grammatical Category: Noun

CNO15 Concept: Methanogen Eng: Methanogen (BN022.txt)
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Conceptual Relation:

Methanogen

Archaebacteria GS

Extreme Halophiles

Extreme Thermophiles

GS: Generic — Specific

Extraction:

1. Three major groups of archaebacteria are commonly recognized: methanogens, extreme halophiles, and
extreme thermophiles. These groupings are based on physiological characteristics of the organisms and
therefore cannot be considered phylogenetic, or evolutionary, classifications. The methanogens are strictly
anaerobic organisms, having been isolated from such divergent anaerobic environments as waterlogged soils,
lake sediments, marshes, marine sediments, and the gastrointestinal tracts of animals, including humans. As
members of the anaerobic food chain, they degrade organic molecules to methane. (BN022.txt)

2. Methanogens are euryarchaeal species that are capable of producing methane, using a process referred to as
methanogenesis. As opposed to Haloarchaea, methanogens are obligate anaerobes, requiring strict anoxic
techniques to culture them. Habitats of methanogens include anoxic sediments, such as marshes and swamps;

lake sediments, such as rice paddy fields; animal digestive tracts, including large intestines of monogastic
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animals, the rumen of ruminant animals, and the hindgut of cellulolytic insect (e.g., termites); hydrothermal
vents, which function as sources for hydrogen and carbon dioxide; and artificial biodegradation facilities such as

sewage sludge digesters. (BN044.txt)

Synonym Term: Methanogenic bacteria Abbreviation: - | Grammatical Category: Noun

CNO16 Concept: Extreme Halophiles Eng: Extreme Halophiles (BN022.txt)

A Aaa J £ d A A A Y Aa (A& =) = o
Feature: @aliiiangunilsluorsfeunaiife wuludunedeunilsinande ludounas 156511 17-23%
09; o 1 a ] = A Aq Y A 9 4]
Tag1imineelsuas wu lungaa1asd (Death Sea) 130 11D 1MI5N I WNADDUONDINIT ABINITAY

a o an . . = 1 1 7 U J =1
20NN IUNITAI1TIHIA (Aerobic organism) LmzmgﬂiNl,mﬂssmﬂuaaﬂ"lﬂmﬂgﬂﬁwau"lﬂimmﬂan

Conceptual Relation:

Methanogen

Archaebacteria GS

Extreme Halophiles

Extreme Thermophiles

GS: Generic — Specific

Extraction:

1. Three major groups of archaebacteria are commonly recognized: methanogens, extreme halophiles, and
extreme thermophiles. These groupings are based on physiological characteristics of the organisms and
therefore cannot be considered phylogenetic, or evolutionary, classifications. Extreme halophiles grow in highly
saline environments such as the Great Salt Lake, the Dead Sea, salt evaporation ponds, and the surfaces of salt-
preserved foods. Unlike the methanogens, extreme halophiles are generally obligate aerobes. (BN022.txt)

2. The extreme halophiles are aerobic organisms and chemoorganotrophic* in nature that essentially need
nearly 17 to 23% (w/v) sodium chloride (NaCl) for their normal and good growth. These extreme halophiles
invariably stain Gram-negative organisms that specifically vary from the rod or disk-shaped cells (i.e., the genus
Halobacterium) to spherical or ovoid cocci (i.¢., the genus Halococcus). Habitat : They are most commonly

found in salt lakes, such as : The Great Salt Lake ; the Dead Sea, Industrial plants generating salt by solar
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evaporation of sea-water, and Salted proteinaceous substances e.g., salted fish. (BN062.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun

CNO017 Concept: Extreme Thermophiles Eng: Extreme Thermophiles (BN022.txt)
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Conceptual Relation:

Methanogen

Archaebacteria GS

A 4

Extreme Halophiles

GS: Generic — Specific Extreme Thermophiles

Extraction:

1. Three major groups of archaebacteria are commonly recognized: methanogens, extreme halophiles, and
extreme thermophiles. These groupings are based on physiological characteristics of the organisms and
therefore cannot be considered phylogenetic, or evolutionary, classifications. The extreme thermophiles occupy
unique niches where bacteria are very rarely found, such as hot springs, geothermally heated marine sediments,
and submarine hydrothermal vents. With optimum temperatures usually in excess of 80°C, they may be either
obligate aerobes, facultative aerobes, or obligate anaerobes. The heat-stable enzymes known as extremozymes
that are found in these organisms have become of special interest to scientists. (BN022.txt)

2. Extreme thermophiles. They live in extremely hot environments including hot springs and hydrothermal

vents on the ocean floor. Their optimal temperature range for growth is 70°C to 95°C. (BN074.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun




138

Y

aa v dou o d d‘ = A ) U A =
4. umﬂ‘uﬂﬂ‘uauwumﬁm!mﬂm‘m‘lu‘ﬂu’mmsm!mnnqummﬁﬂeua

Bacteria
DOr
v
v : T :
i Loeffler Alkaline Methylene i Gram stain ' Acid-fast stain
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GS = Generic — Specific
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CNO018 Concept: Gram stain Eng: Gram stain (BN022.txt)
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DOr: Diagnostic procedure - Organism

Extraction:

1. Staining reactions, especially the Gram stain, were among the first properties other than morphology to be
used to classify bacteria. (BN022.txt)

2. The Gram stain was developed by Christian Gram in 1884 and modified by Hucker in 1921. The Gram stain
separates bacteria into two groups: (1) Gram-positive microorganisms that retain the primary dye (Crystal
violet) and (2) Gram-negative microorganisms that take the color of the counterstain (usually Safranin O). These
results are due to differences in the structure of the cell wall. Crystal violet is attracted to both Gram-positive
and Gram-negative microorganisms. The second step (Gram’s Iodine, a mordant) stabilizes the Crystal violet
into the peptidoglycan layer of the cell wall. The peptidoglycan layer is much thicker in Gram-positive bacteria
than in Gram-negative bacteria; hence, the Crystal violet is more extensively entrapped in the peptidoglycan of
Gram-positive bacteria. The third step (alcohol decolorization) dissolves lipids in the outer membrane of Gram-
negative bacteria and removes the Crystal violet from the peptidoglycan layer. In contrast, the Crystal violet is

relatively inaccessible in Gram-positive microorganisms and cannot readily be removed by alcohol in Gram-
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positive microorganisms. After the alcohol step, only the colorless Gram-negative microorganisms can accept

the Safranin (counterstain). (BN044.txt)

Synonym Term: -

Abbreviation: - Grammatical Category: Noun

CNO019

Concept: Gram-Positive bacteria Eng: Gram-Positive bacteria (BN028.txt)
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Conceptual Relation:

Gram stain

DRe

DRe: Diagnostic procedure - Result

Gram-Positive bacteria

Gram-Negative bacteria

Extraction:

1. Gram-positive bacteria have a single-layered cell wall which is dyed by the crystal violet and cannot be

decolorized. Therefore, these organisms are blue after Gram-staining. (BN028.txt)

2. In some bacteria, the peptidoglycan forms a thick, complex network around the outer surface of the cell. This

network is interlaced with peptide chains. In other bacteria a thin layer of peptidoglycan is found sandwiched

between two plasma membranes. The outer membrane contains large molecule of lipopolysaccharide, lipid with

polysaccharide chain attached. These two major types of bacteria can be identified using a staining process call

Gram stain. Gram-positive bacteria have the thicker peptidoglycan wall and stain a purple color. (BN064.txt)

3. Those called Gram-positive have a cell membrane plus a thick layer of cell wall material (peptidoglycan)

lying outside the membrane. In contrast, Gram-negative bacteria have a cell membrane, relatively thin layer of

peptidoglycan and then an outer membrane. (BN002.txt)

Synonym Term: -

Abbreviation: -

Grammatical Category: Noun
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CN020 Concept: Gram-Negative bacteria | Eng: Gram-Negative bacteria (BN059.txt)
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Conceptual Relation:

Gram-Positive bacteria

DRe

Gram Stain

Gram-Negative bacteria

DRe: Diagnostic procedure - Result

Extraction:

1. Gram-negative bacteria are bacteria that stain pink with the counter stain (sefranin) after losing the primary
stain (crystal violet) when treated with acetone-alcohol. (BN059.txt)

2. Those called Gram-positive have a cell membrane plus a thick layer of cell wall material (peptidoglycan)
lying outside the membrane. In contrast, Gram-negative bacteria have a cell membrane, relatively thin layer of
peptidoglycan and then an outer membrane. (BN002.txt)

3. Gram-negative bacteria (which do not retain the crystal violet) — the cell wall adjoining the inner membrane
is relatively thin (10 nanometers) and is composed of a single layer of peptidoglycan surrounded by a
membranous structure called the outer membrane. The outer membrane of Gram-negative bacteria invariably
contains a unique components, lypopolisaccharide (LPS or endotoxin), which is toxic to animals. This outer
membrane is usually thought of as part of the cell wall. The pathogenesis and virulence properties of Gram-
negative bacteria are far more complex including outer membrane components as well as the production of extra

cellular substance, which can be illustrated by E.coli O157:H7. (BN063.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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CNO021 Concept: Proteobacteria Eng: Proteobacteria (BNO75.txt)
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Proteobacteria

GS: Generic-Specific

Extraction:

1. The Proteobacteria is a major kingdom of Gram-negative bacteria that is divided into five groups, a, b, g, d
and e. They include purple photosynthetic bacteria and non-photosynthetic relatives, notably the
Enterobacteriaceae (e.g. Escherichia coli), along with Hyphomicrobium, Nitrobacter, Pseudomonas,
Thiobacillus and Vibrio. (BN033.txt)

2. The Proteobacteria represent the largest bacterial group that is currently recognized in the domain Bacteria.
The name Proteobacteria is derived from the Greek God Proteus, which had the ability to change shape, to
indicate that the preteobacterial species come in many forms, colours and shapes. However, the diversity of this
subdivision is not merely restricted to shape, but extreme variation is also observed in lifestyle, metabolic
capacity and ecological significance. (BN075.txt)

3. Proteobacteria (Purple bacteria). Some are photosynthetic but use a form of photosynthesis that differs from
that of plants. Ancient forms of these bacteria were the likely ancestors of eukaryotic mitochondria. Some are
nitrogen fixing. They are responsible for many diseases, including bubonic plague, gonorrhea, dysentery, and

some ulcers. (BN074.txt)

Synonym Term: Purple bacteria Abbreviation: - Grammatical Category: Noun




143

CN022 Concept: Myxobacteria Eng: Myxobacteria (BN083.txt)
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Conceptual Relation:

Proteobacteria

GS

"""""""""""""""""" v

Myxobacteria Nitrifying bacteria

GS: Generic - Specific

Extraction:

1. Myxobacteria. A group of Gram-negative, aerobic soil bacteria characterized by gliding motility, a complex
life cycle with the production of fruiting bodies, and the formation of myxospores. (BN062.txt)

2. The Proteobacteria: Largest cultured group of bacteria.

*- 5 major groups (classes): Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria,
Deltaproteobacteria, Epsilonproteobacteria

DELTAPROTEOBACTERIA: Two main groups: 1) Predatory bacteria: bdellovibrios and myxobacteria 2)
Sulfate- and sulfur-reducing bacteria.

Myxobacteria:

- soil bacteria,

- complex life cycle Fig. 11.18,

- most are micropredators or scavengers - secrete digestive enzymes that lyse cells of yeast and other bacteria

- many produce antibiotics (BN083.txt)

3. Myxobacteria are gram-negative bacteria that differ from other bacteria in their ability to differentiate into
fruiting bodies. These multicellular structures remind of the real fruiting bodies of lower fungi, with which they
are often confused. Together, myxobacteria are known to produce over 500 novel secondary metabolites,

making them competitive with established sources of natural products such as the actinomycetes. Both
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morphological differentiation a property also common to the actinomycetes and secondary metabolite
biosynthesis require complex regulation. It is therefore not surprising that both groups of bacteria possess

gigantic genomes. (BN070.txt)

Synonym Term: Slime bacteria Abbreviation: - | Grammatical Category: Noun

CN023 Concept: Nitrifying bacteria Eng: Nitrifying bacteria (BN062.txt)
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GS: Generic-Specific

Extraction:

1. Nitrifying Bacteria. Chemolithotrophic, Gram-negative bacteria that are members of the family
Nitrobacteriaceae and convert ammonia to nitrate and nitrite to nitrate. (BN062.txt)

2. Nitrification is a biological process of oxidation of ammonia to nitrate accomplished by nitrificating bacteria
(chemolithotrophs). The energy released during this process is utilized by bacteria in the synthesis of organic
compounds. The nitrification procedes in two stages: First, the ammonium is oxidized to nitrite, bacteria
oxidizing NH, to NO, are described as the "nitroso": Nitrosomonas, Nitrosospira, Nitrosocyjastis, Nitrosoglea.
Second, the formed nitrite is oxidized to form nitrate. Nitrites are oxidized into nitrates by the group of bacteria
called "nitro" such as genera Nitrobacter, Nitrospira, Nitrococcus. The nitrifying bacteria are sensitive to the
acidification of the environment; slowing down of their growth occurs at pH 5.0 and usually occur in small

numbers in upper layers of sediments as they are obligate acrobes. (BN034.txt)




145

3. The Proteobacteria: Largest cultured group of bacteria.

*- 5 major groups (classes): Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria,
Deltaproteobacteria, Epsilonproteobacteria

ALPHAPROTEOBACTERIA (cont.): Nitrifying Bacteria Nitrobacter (Nitrosomonas and others are in other

groups of the proteobacteria). (BN083.txt)

Synonym Term: Nitrificating bacteria Abbreviation: - Grammatical Category: Noun
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CNO024 Concept: Fimbriae Eng: Fimbriae (BN054.txt)

Y o vy g A g 7o < 0 a
Feature: Iﬂi\?ﬁﬁ’]\iaﬂﬂmgﬂﬁTﬂLﬁUWN Q@ﬂﬂﬂﬂlﬂ’ﬂTﬂlﬂﬂﬂ;ﬂlgﬁaa%uuﬂﬂ L‘]Juﬁ'ﬁﬂﬁgﬂ@ﬂi]'leﬂiﬂﬁﬁu

A Y A

~ = d' d! ) A 9 d‘ Y @ 1 L
Liﬂﬂ@ﬂ‘]fﬂ‘ﬂuﬂ’ﬂWﬁblﬁ 3J‘wu11/1mw13ﬂ’eJ1615114mmamﬂaaumﬁwugmmnmm«ma‘luﬂizmumiﬂaug

F4
% [

v A a A o ldy ' Y A A KR A a A Y v A o
INBYU ‘Wll‘]JiL’lelﬁ’JLlﬁ”lﬂ‘f,U114ﬂﬁLLWiL"H@IﬂEJGH’JEJGmLmﬂVILiEJEJ@]Lfﬂz uwumau"lﬂﬂ Llﬂllflﬂllﬁﬂuﬁ"lﬂiuucluﬂ”li

15

a 1 4 1 4 a| d q’./‘ I~ { a 4 1
AanademssennuwaatazmaieluTeldy srunuilulassadenuuams Tevhadangamnizive lda

=

sWaRugnIsuvesauigaduuaiine

Conceptual Relation:

Bacteria

PW

Fimbriae DNA Peptidoglycan

PW: Part - Whole

Extraction:

1. Once in the gut, pathogenic E. coli must be able to attach to intestinal cells in order to make us sick. Some
strains produce hair-like appendages called pili or fimbriae that allow them to stick to the cells lining the
intestines. (BN027.txt)

2. Fimbriae are short, hair-like structures made up of protein pilin and are present in many gram negative
bacteria. Even though Pili arise from plasma membrane they are not considered part of the plasma membrane.
They are anchored in the membrane and protrude through the cell wall to the outside of the cell. Fimbriae are
shorter and straighter than flagella and are more numerous. They are 0.5.m long and 10 nm thick. Since they are
made up of protein, they are antigenic. Bacteria from different genera may possess common fimbrial antigens.
Fimbriae are usually seen in young cultures and lost on subcultures on solid media. While some authors use the
two terms (Fimbriae and Pili) interchangeably, some restrict the term pili to denote sex pili. Sex pili acts to join
bacterial cells for transfer of DNA from one cell to another by a process called conjugation. (BN050.txt)

3. Fimbriae or pili. Some bacteria (mostly Gram negative bacilli) contain non-flagellar, extremely fine,
appendages called fimbriae (Dugid et al., 1955) or pili (singular pilus; Brinton, 1959). Pili are non-motile but
adhesive structures. They enable the bacteria to stick firmly to other bacteria, to a surface or to some eukaryote
such as mold, plant and animal cells including red blood cells and epithelial cells of alimentary, respiratory and

urinary tracts. Pili help in conjugation (e.g., long F-pili or sex pili of male bacteria); in the attachment of
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pathogenic bacteria to their host cells (e.g., attachment of gonorrhea- causing coccus, Neisseria gonorrhoeae, to
the epithelial cells of the human urinary tract) and in acting as specific sites of attachment for the bacteriophages.

Pili are known to be coded by the genes of the plasmid. (BN054.txt)

Synonym Term: Pili Abbreviation: FIM Grammatical Category: Noun

CNO025 Concept: DNA Eng: DNA (BN033.txt)
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Conceptual Relation:

Bacteria

PW

Fimbriae DNA Peptidoglycan

PW: Part - Whole

Extraction:

1. DNA is double stranded, composed of two helical chains each coiled around the same axis. Both chains follow
right-handed helices, with the two chains running in opposite directions. Bases of each strand are on the inside of
the helix with the phosphates on the outside. A key feature of the structure is the manner in which the two chains
are held together by the purine and pyrimidine bases (Fig. 3.9). A single base from one chain is hydrogen bonded
to a single base from the other chain, so that the two lie side by side. One of the pair must be a purine and the
other a pyrimidine, and only specific pairs of bases can bond together. These base pairs are: adenine (purine) with
thymine (pyrimidine) and guanine (purine) with cytosine (pyrimidine). Hence, the two strands of DNA have a
complementary sequence of bases. (BN033.txt)

2. Nucleic acids consist of either deoxyribonucleic acid (DNA) or ribonucleic acid (RNA). DNA is made up of

four deoxynucleotide bases: guanine (G), cytosine (C), adenine (A), and thymine (T). Guanine and adenine are
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purine bases, whereas cytosine and thymine are pyrimidine bases. DNA consists of these bases linked to the sugar
deoxyribose and a phosphate moiety. Structurally, DNA consists of two strands of these bases combined together
to form a double helix. One strand of DNA is oriented 5. to 3. while the complimentary strand is oriented 3. to 5.
These two strands are linked by hydrogen bonds between corresponding pairs of bases. Specifically G binds only
to C and a only binds to T. Thus if the sequence of one strand is known, the sequence of the complimentary strand

can be deduced. (BN028.txt)

Synonym Term: Deoxyribonucleic acid Abbreviation: DNA Grammatical Category: Noun

CN026 Concept: Peptidoglycan Eng: Peptidoglycan (BN033.txt)
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Conceptual Relation:

Bacteria

PW

Fimbriae DNA Peptidoglycan

PW: Part -Whole

Extraction:

1. The primary classification of bacteria is based on their staining properties, which, for almost all types of
bacteria, divides them into Gram-positive or Gram-negative groups. Those called Gram-positive have a cell
membrane plus a thick layer of cell wall material (peptidoglycan) lying outside the membrane. In contrast, Gram-
negative bacteria have a cell membrane, a relatively thin layer of peptidoglycan and then an outer membrane.

These major structural differences result in different patterns of susceptibility to antibacterial agents because the
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outer coverings of the bacteria affect access to the sites where they exert their activity. Therefore, each group of
bacteria is usually susceptible to the actions of only a limited range of antibacterial agents and show inherent (i.e.
normal) resistance to the actions of others. (BN002.txt)

2. Peptidoglycan (PG) consists of a rigid linear polysaccharide backbone of alternating units of N-acetyl
glucosamine (NAG) and N-acetyl muramic acid (NAM), with tetrapeptide side chains whose component amino
acid may vary depending upon the bacterium. Each tetrapeptide is attached to a NAM residue through a lactate
unit (Fig. 3.12). The structure is made rigid by cross-linking a proportion of adjacent tetrapeptide side chains

either directly or through short peptide bridges to form an overall net-like structure. (BN033.txt)

Synonym Term: - Abbreviation: PG Grammatical Category: Noun

CNO027 Concept: Transduction Eng: Transduction (BN041.txt)
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Conceptual Relation:

Transduction

DNA PrMo

Transformation

Conjugation

PrMo: Process - Molecule

Extraction:

1. Transduction is a DNA transfer mediated by phages which can package host DNA in their capsid and inject it
into a new host followed by integration into the host genome [107]. Phages, plasmids, retroplasmids and
transposons therefore played a crucial role in bacteria evolution [108]. Bacteria are the most genetically adaptable
organisms with enormous capabilities to react appropriately to extreme changes of their ecological habitats. This

does not stem from their high reproductive rates but from their great ability to acquire DNA segments by
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plasmids, bacteriophages and transposons which transport complete and complex sets of genes from external
sources [66]. (BN0O07.txt)

2. In transduction, a bacterial virus (bacteriophage) acts as a vector in transferring genes between bacteria. The
bacteriophage attaches to a bacterial cell and injects its DNA into the host to become incorporated into the host
chromosome. During bacteriophage replication the phage may acquire pieces of the adjacent host DNA. If the
phages go on to enter new hosts, they are able to integrate their original DNA, and the genes picked up from their
previous host, into the new host’s chromosome. (BN033.txt)

3. Transduction is the phage-mediated transfer of genetic material. The key step in transduction is the packaging
of DNA into the phage heads during lytic growth of the phage (see Chapter 4). This process is normally highly
specific for phage DNA. (BN041.txt)

Synonym Term: - Abbreviation: - | Grammatical Category: Noun

CNO028 Concept: Transformation Eng: Transformation (BN033.txt)
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Conceptual Relation:

Transduction

DNA PrMo

Transformation

Conjugation

PrMo: Process - Molecule

Extraction:

1. There are two other mechanisms for gene transfer in addition to conjugation: transduction and transformation.
In transduction, genes are transferred by bacterial viruses (called bacteriophages or phages). In transformation,

pieces of DNA in the bacteria’s environment are taken into the bacteria and incorporated into the bacterial
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chromosome. Hemophilus influenzae takes up DNA from its surroundings, and recently reported data indicate that
transformation may play an important role in the survival of those bacteria (box 2-3). (BNO11.txt)

2. The third process, transformation, involves cellular uptake of a naked piece of DNA from the surrounding
medium, which then becomes incorporated into the cell. In natural environments this is a totally random process,
the DNA fragments available for uptake being derived from cells that have lysed. The DNA fragments can be
relatively large and may contain several genes. However, they are capable of entering and thus transforming only

so-called competent cells, which are in a specific physiological state rendering them permeable to DNA.

(BN033.txt)
Synonym Term: - Abbreviation: - | Grammatical Category: Noun
CN029 Concept: Conjugation Eng: Conjugation (BN033.txt)
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Conceptual Relation:

Transduction

DNA PrMo

Transformation

Conjugation

PrMo: Process — Molecule

Extraction:

1. Unlike most eukaryotic organisms, bacteria have no form of sexual reproduction. However, they are able to
exchange some genetic material via the processes of conjugation, transduction and transformation. Conjugation
involves cell-to-cell contact, where the donor contacts the recipient with a filamentous protein structure called a

sex pilus, which draws the two cells close together. The donor copies all or a part of its plasmid or chromosomal
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DNA and passes it through the pilus to the recipient.3. (BN033.txt)

2. Conjugation is the direct transmission of DNA from one bacterial cell to another. In most cases, this involves

the transfer of plasmid DNA, although with some organisms chromosomal transfer can also occur. As with other

modes of gene transfer in bacteria, there is a one-way transfer of DNA from one parent (donor) to the other

(recipient). The most obvious significance of conjugation is that it enables the transmission of plasmids from one

strain to another. Since conjugation is not necessarily confined to members of the same species, this provides a

route for genetic information to flow across wide taxonomic boundaries. One practical consequence is that

plasmids that are present in the normal gut flora can be transmitted to infecting pathogens, which then become

resistant to a range of different antibiotics. (BN041.txt)

Synonym Term: -

Abbreviation: - Grammatical Category: Noun

CNO030

Concept: Bacteriophage

Eng: Bacteriophage (BN033.txt)
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Conceptual Relation:

PrA: Process - Agent

PrA

Transduction

A 4

Bacteriophage

Extraction:

1. In transduction, a bacterial virus acts as a vector in transferring genes between bacteria. The bacteriophage

attaches to a bacterial cell and inject its DNA into the host to become incorporated into the host chromosome.

(BNO033.txt)

2. Bacteriophage — A virus which implicates by using bacteria as a host. (BN028.txt)

3. Bacteriophage: A virus that infects bacteria. Bacteriophage are widely distributed in nature, having been

isolated from feces, sewage, and polluted surface waters. They are regarded as bacterial viruses, the phage particle

consisting of a head composed of either RNA or DNA and a tail by which it attaches the host cells. (BN062.txt)

Synonym Term: Phage, Bacterial virus

Abbreviation: - Grammatical Category: Noun
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CNO031 Concept: Biofilm Eng: Biofilm (BN076.txt)
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Conceptual Relation:

Bacteria

FOr

Biofilm Colony Endospore

FOr: Formation - Organism

Extraction:

1. One of the best investigated biocommunication processes between bacteria is the sign-mediated coordination
called biofilm-organization: Bacteria have profound effects on human health, agriculture, industry, and other
ecospheres. Therefore they target the multiple drugs which fight them [30]. They develop the drug resistance by
coordination of special defensive behavior. Biofilm organization is a special kind of coordination with a high
density of physical contact and contact-specific signs [2]. If bacteria realize a critical mass via quorum sensing
they organize a high density of communal body by moving their flagellas which may resist even strong antibiotics
[31]. Biofilms are constructed on abiotic surfaces, e.g. on stones in rivers and other aqueous surfaces, as well as
biotic ones, e.g. in the respiratory track of animals. (BN007.txt) 2. In many instances, the biodeterioration of solid
mate rials follows the formation of a surface biofilm, which may consist of a heterogeneous mixture of various
microorganisms. The biofilm is initiated through the adhesion of microorganisms to a surface, usually aided by
their secretion of extracellular polysaccharides (glycocalyx). Once established, the glycocalyx provides a
protective physical barrier and also helps protect against chemical biocides. (BN033.txt)

2. Biofilm is a well organized, cooperating community of microorganisms. 5,6 The slime layer that forms on
rocks in streams is a classic example of biofilm (figure 31). So is the plaque that forms in the oral cavity. Biofilms

are everywhere in nature. They form under fluid conditions. It is estimated over 95 percent of bacteria existing in
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nature are in biofilms.6 Sometimes biofilms are seen as positive, such as their use for detoxification of waste

water and sewage. More often biofilms provide a challenge for humans. 3/6 (BN076.txt)

Synonym Term: -

Abbreviation: -

Grammatical Category: Noun

CNO032

Concept: Colony

Eng: Colony (BN062.txt)
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Conceptual Relation:

Bacteria

FOr

Biofilm

FOr: Formation - Organism

Colony

Endospore

Extraction:

1. A group of bacteria growing in one particular place is known as a colony. A colony is invariably comprised of

the descendants of a single cell. It has been found that colonies differ in shape, size, colour, texture, type of

margin, and several other characteristic features. Interestingly, each species of bacteria has a characteristic type of

colony formation. (BN062.txt)

2. Colony the group of cells visible with the naked eye on the solid medium (e.g. the agar medium) formed by

cells originating from the initial unit — which can be one or more cells. (BN034.txt)

3. Bacterial colonies live, in almost all cases, not alone but in coexistence with other bacterial species self-

coordinated by a diversity of sign-mediated interactions. (BN0O7.txt)

Synonym Term: Bacterial colony

Abbreviation: -

Grammatical Category: Noun
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CN033 Concept: Endospore Eng: Endospore (BN054.txt)
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Conceptual Relation:

Bacteria

FOr

Biofilm Colony Endospore

FOr: Formation - Organism

Extraction:

1. In poor growth conditions some bacteria such as Bacillus and Clostridium produce resistant survival forms
termed endospores. This process is known as sporulation. Bacterial spores do not serve reproductive function.
They are resistant to extreme environmental conditions such as high temperatures, dryness, toxic chemicals
(disinfectants, antibiotics), and UV radiation. Once the endospore is formed, the vegetative portion of the
bacterium is degraded and the dormant endospore is released. The endospore is able to survive for long periods of
time until environmental conditions again become favorable for growth. The endospore then germinates,
producing a single vegetative bacterium. Spores can be killed by sterilization methods such as autoclave and hot
air oven. Some chemical disinfectants such as formaldehyde and ethylene oxide can also kill spores. (BN050.txt)
2. Under unfavourable ecological conditions, many bacteria (e.g., Clostridium, Bacillus, etc.) form spores which
are not reproductive units but represent an inactive state. In endospore formation, a part of the protoplasmic
material is used to form an impermeable coat or cyst wall around the chromosome along with some cytoplasm.
The rest of the cell degenerates. The spore being metabolically inert can survive an unsuitable temperature, pH

and drought. Under favourable conditions, spores imbibe water, become metabolically active again and
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germinate. (BN054.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun

CN034 Concept: Plaque Eng: Plaque (BNO11.txt)
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Conceptual Relation:

) GS
Biofilm > Plaque

GS: Generic - Specific

Extraction:

1. Some bacteria grow in biofilms that cannot be easily penetrated by antibiotics: Biofilms are multilayer bacterial
populations embedded in a film that is attached to some surface. Some examples of bacteria growing in biofilms
are the plaque that causes tooth decay, films of Pseudomonas aeruginosa that infect lung tissue especially in
cystic fibrosis patients, and films that grow on the surfaces of medical devices such as catheters (see chapter 6).
Antibiotics often cannot penetrate biofilms; therefore, even though the antibiotic may be effective against the
strain of the bacteria in the laboratory, the antibiotic may be ineffective against the infection. (BNO11.txt)

2. Plaque: a region of clearing or reduced growth in a bacterial lawn as a result of phage infection. (BN041.txt)
3. One human disease we do not usually consider bacterial in origin arises in the film on our teeth. This film, or
plaque, consists largely of bacterial cells surrounded by a polysaccharide matrix. Most of the bacteria in plaque
are filaments of rod-shaped cells classified as various species of Actinomyces, which extend out perpendicular to
the surface of the tooth. Many other bacterial species are also present in plaque. Tooth decay, or dental caries, is
caused by the bacteria present in the plaque, which persists especially in places that are difficult to reach with a
toothbrush. Diets that are high in sugars are especially harmful to teeth because lactic acid bacteria (especially
Streptococcus sanguis and S. mutans) ferment the sugars to lactic acid, a substance that reduces the pH of the

mouth, causing the local loss of calcium from the teeth. (BN064.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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CNO035

Concept: Capsule

Eng: Capsule (BNO054.txt)
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Conceptual Relation:

PW

Biofilm Capsule

A 4

PW: Part - Whole

Extraction:

1. The capsule is considered the most important virulence factor, and most isolates from invasive disease are
encapsulated. The capsular polysaccharide inhibits the binding of the activated complement factor C3b to the
bacterial surface, preventing the activation of the alternative complement pathway (Marques et al. 1992).
(BN045.txt)

2. A gelatinous polysaccharide or polypeptide outer covering of certain bacteria is called glycocalyx. These are
the structures that surround the outside of the cell envelope. The glycocalyx is referred to as a capsule if it is
firmly attached to the cell wall, or as a slime layer if loosely attached. (BN050.txt)

3. Capsule. In some bacteria, the cell wall is surrounded by an additional slime or gel layer called capsule. It is
thick, gummy, mucilaginous and is secreted by the plasma membrane. The capsule serves mainly as a protective
layer against attack by phagocytes and by viruses. It also helps in regulating the concentration, and uptake of
essential ions and water. (BN054.txt)

4. Importance of the Capsule (or slime layer):

o- [t protects the cell from DRYING.

o- [t protects the cell from Destruction by phagocytosis.

o~ It serves as an extra source of NUTRITION in times of need.

o~ It helps the cells STICK or attach to things because of its sticky (adhesive) nature and as such is part of

biofilms. (BN082.txt)

Synonym Term: Slime layer, Gel layer Abbreviation: - Grammatical Category: Noun
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CNO036 Concept: Quorum Sensing Eng: Quorum Sensing (BN077.txt)
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Conceptual Relation:

Quorum Sensing

Colony GoR

Bacteriocin

GoR: Group - Reaction

Extraction:

1. For many years bacteria have been considered merely as individual cells, yet as long ago as 1905 Erwin F.
Smith wrote The only explanation I can think of is that a multitude of bacteria are stronger than the few. This
remarkably prophetic statement summarizes the phenomenon of quorum sensing, which only began to be
unraveled in the 1980s, whereby bacteria measure and respond to their own population density. The principle. As
illustrated by Figure 3.24, is that bacteria may both secrete and respond to a diffusible signal. At low cell density,
the concentration of the signal in the surrounding medium is low, so the bacteria do not respond. When the cell
density is high, the concentration of the signal is also high, and the bacteria respond by activating expression of a
specific set of genes. (BN0O41.txt)

2. Quorum sensing is a process of cell-to-cell communication by which individual cells regulate their phenotype
in response to the extracellular concentration of small molecules. This is achieved by the secretion of small
molecules into the environment that bind sensory proteins and directly or indirectly affect transcription and
translation. Quorum sensing (QS) is a way for individual cells to exchange information using small molecules
(SMs) that bind sensory proteins and thus directly or indirectly affect transcription and translation. The binding
threshold is assumed to be reached once the growing population, and hence the concentration of the secreted SM,

attains a certain level. (BN077.txt)

Synonym Term: - Abbreviation: QS Grammatical Category: Noun
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CNO037 Concept: Bacteriocin Eng: Bacteriocin (BN041.txt)
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Conceptual Relation:

Quorum Sensing

Colony GoR

Bacteriocin

GoR: Group - Reaction

Extraction:

1. Bacteriocines. Most bacterial species produce bacteriocines, which are antibiotic substances that are lethal to a
proportion of strains of the same or related species. They are named from the producer species; thus Escherichia
coli produce colicines, Pseudomonas pyocyanaeus produce pyocines etc. The mode of action varies greatly
between bacteriocines, but their function is very similar to that of bacteriophage in helping a colonizing strain to
protect its ecological niche from strains of the same or related species. (BN047.txt)

2. Bacteriocin: a protein/polypeptide with antibiotic activity, usually against a narrow range of closely related
bacteria. Usually plasmid mediated. (BN041.txt)

3. Nisin, a peptide bacteriocin produced by Lactococcus lactis, has many more food uses, particularly in the
preservation of dairy products (see below). Various other bacteria produce bacteriocins, some of which could
have potential as food preservatives. Their natural roles may be as growth regulators, communications molecules

or for providing an ecological advantage by inhibiting competing bacteria. (BN033.txt)

Synonym Term: - Abbreviation: - Grammatical Category: Noun
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CNO038 Concept: Cocci Eng: Cocci (BN020.txt)
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Conceptual Relation:

Cocci

OrSh

Bacilli

A 4

Bacteria

Spirilla

OrSh: Organism - Shape

Extraction:

1. Although bacteria are microscopic, they do come in different sizes and shapes. The most common shapes are
rods, cocci (circular) and spiral, and within these groups the bacteria may be large, small, oval, fat, long, short,
and even thicker at one end than the other. The difference in size and shape of the bacteria is the result of them all
having different genes (DNA). All of these characteristics are called the morphology of the bacteria. Bacteria may
also exist as single cells, or in common groupings, such as chains, pairs, and clusters. (BN017.txt)

2. Cocci means spherical bacteria.

They include:

2.1 Staphylococcus (Gram positive)

2.2 streptococcus (Gram positive)

2.3 Pneumococcus (Gram positive)

2.4 Neisseria (Gram Negative)

The pathogenic cocci are often called pyogenic cocci because of their ability to form pus (suppuration).
(BNO19.txt)

3. Cocci shaped like a sphere with a diameter of around 0.001mm. Depending on the sort, cocci bacteria group
themselves in a range of ways, such as in pairs, long lines or tight clusters. Examples include Staphylococci

(which cause a host of infections including boils) and Gonococci (which cause the sexually transmissible
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infection gonorrhea). (BN020.txt)

Synonym Term: Coccus, spherical-shaped bacteria

Abbreviation: - | Grammatical Category: Noun

CNO039

Concept: Bacilli

Eng: Bacilli (BN020.txt)
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Conceptual Relation:

OrSh: Organism - Shape

Cocci

Bacteria

OrSh

A\ 4

Bacilli

Spirilla

Extraction:

1. Bacteria that cause disease are broadly classified according to their shape. The four main groups include:

1.1 Bacilli shaped like a rod with a length of around 0.03 mm. Illnesses such as typhoid and cystitis are caused by

bacilli strains. (BN020.txt)

2. Bacteria are mostly simple in form and exhibit one of three basic structures: bacillus (plural, bacilli) straight

and rod-shaped, coccus (plural, cocci) spherical-shaped, and spirillus (plural, spirilla) long and helical-shaped,

also called spirochetes. (BN064.txt)

Synonym Term: Bacillus, rod-shaped bacteria | Abbreviation: -

Grammatical Category: Noun
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CNO040 Concept: Spirilla Eng: Spirilla (BN054.txt)
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Conceptual Relation:

Bacilli
OrSh
Bacteria \Kﬁ Cocci
Spirilla

OrSh: Organism - Shape

Extraction:

1. Spirilla (singular, spirillum). These are also called spirochetes. These are spiral-shaped and motile bacteria
(Fig. 3.10). Spirilla cause human disease such as syphilis (Treponema pallidum). (BN054.txt)

2. Shape. There are three forms of bacteria, namely:

(a) Spherical or Ovoid bacteria occur as single cells (micrococci), or in pairs (diplococcic), clusters
(staphylococci), chains (streptococci), or cubical groups (sarcinae);

(b) Rod-shaped bacteria are termed as bacilli, more oval ones are known as coccobacilli, and those forming a
chain are called as streptococci; and

(c) Spiral bacteria are rigid (spirilla), flexible (spirochetes), or curved (vibrios).

(BNO062.txt)

Synonym Term: Spirillum, spiral bacteria, | Abbreviation: - Grammatical Category: Noun

spirochete
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TRO01 Eng: Lag phase (BN062.txt) Thai: 5282U5UA +

Grammatical Category: Noun Subject Field: Growth phase
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Ilustration: Lag Phase. A period following the introduction of microorganisms into fresh culture medium when

there is no increase in cell numbers or mass during batch culture. (BN062.txt)
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Linguistic Specification: -

Cross-reference: Log phase (TR002), Stationary phase (TR003), Death phase (TR004)

TR002 Eng: Log phase (BN028.txt) Thai: 5 383%3@%1‘! (RE02)

Grammatical Category: Noun Subject Field: Growth phase
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Ilustration: Exponential or Log Phase. Optimal growth rates during which cell numbers double at discrete time

intervals known as the mean generation time (Fig. 1-2). (BN028.txt)

Note: -

Linguistic Specification: Syn. Exponential phase (BN028.txt)

Cross-reference: Lag phase (TR001), Stationary phase (TR003), Death phase (TR004)
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TRO003 Eng: Stationary phase (BN068.txt) Thai: 5202AIN +

Grammatical Category: Noun Subject Field: Growth phase
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Ilustration: In the stationary phase, the total number of viable microorganisms remains constant. This may
result from a balance between cell division and cell death, or the population may simply cease to divide but
remain metabolically active. Microbial populations enter the stationary phase for several reasons. One obvious
factor is nutrient limitation; if an essential nutrient is severely depleted, population growth will slow. Population
growth also may cease due to the accumulation of toxic waste products. This factor seems to limit the growth of

many anaerobic cultures (cultures growing in the absence of O,). (BN068.txt)
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Linguistic Specification: -

Cross-reference: Lag phase (TR001), Log phase (TR002), Death phase (TR004)

TR004 Eng: Death phase (BN068.txt) Thai: 32820ATUIU*

Grammatical Category: Noun Subject Field: Growth phase
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Hlustration: For many years, the decline in viable cells following the stationary phase was described simply as
the death phase. It was assumed that detrimental environmental changes such as nutrient deprivation and the
buildup of toxic wastes caused irreparable harm and loss of viability. That is, even when bacterial cells were
transferred to fresh medium, no cellular growth was observed. Because loss of viability was often not

accompanied by a loss in total cell number, it was assumed that cells died but did not lyse. (BN068.txt)
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Linguistic Specification: -

Cross-reference: Lag phase (TR001), Log phase (TR002), Stationary phase (TR003)
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TRO005 Eng: Bioremediation (BN033.txt) Thai: 3351379 *

Grammatical Category: Noun Subject Field: Benefit
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Ilustration: The basic principle of bioremediation involves utilizing the activity of microorganisms naturally
present in the soil and water, or selected organisms inoculated into the environment, to biodegrade or detoxify
contaminating compounds in situ. In the majority of cases a consortium of microorganisms will be involved in the
biodegradation of the contaminant, rather than a single species. To optimize the process, promotion of the growth
of indigenous microorganisms is necessary. It can be achieved by the addition of key nutrients such as nitrogen
and phosphorus, which are normally present in growth-limiting concentrations. This enables the natural microbial

flora to develop and metabolize the contaminant. (BN033.txt)
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Linguistic Specification: -

Cross-reference: -

TRO006 Eng: Fermentation (BN033.txt) Thai: N15HUN (RE02)

Grammatical Category: Noun Subject Field: Benefit
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Ilustration: Microbiologists use the term fermentation in two different contexts. First, in metabolism,
fermentation refers to energy-generating processes where organic compounds act as both electron donor and
acceptor (see Chapter 3). Second, in the context of industrial microbiology, the term also refers to the growth of
large quantities of cells under aerobic or anaerobic conditions, within a vessel referred to as a fermenter or

bioreactor. (BN033.txt)

Note: -

Linguistic Specification: -

Cross-reference: -
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TR007 Eng: Prokaryote (BN033.txt) Thai: 30%WyagIU*

Grammatical Category: Noun Subject Field: Diagnostic procedure
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Ilustration: Prokaryotes have been separated into two distinct groups on the basis of the study of phylogenetic
(evolutionary) relationships. They are the archaebacteria or archea (ancient bacteria) and the eubacteria (true

bacteria), the group that contains almost all established industrial prokaryotes (Table 1.1). (BN033.txt)

Note: a313fmm Inaanidenuduy

Linguistic Specification: Syn. Prokaryotic cell (BN062.txt)

Cross-reference: Archaebacteria (TR008), Eubacteria (TR009)

TR008 Eng: Archacbacteria (BN033.txt) Thai: 98U InguensiAe

Grammatical Category: Noun Subject Field: Diagnostic procedure
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Ilustration: Archaea. These prokaryotes are quite different from eubacteria and have some features, especially
aspects of the transcription and translation machinery associated with protein synthesis, that are similar to
eukaryotic cells. Most archaeans live in extreme environments similar to those that early life forms are thought to
have endured. Three basic physiological types are found, namely halophiles (adapted to high salt concentrations),
methanogens (methane producers) and thermophiles (adapted to high temperatures), and some of these are also

barophiles (adapted to high pressure). (BN033.txt)
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Linguistic Specification: Syn. Archaca (BN033.txt), Archaeans (BN074.txt)

Cross-reference: Prokaryote (TR007), Eubacteria (TR009)
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TR009 Eng: Eubacteria (BN033.txt) Thai: 1UATIE ouR*

Grammatical Category: Noun Subject Field: Diagnostic procedure
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Ilustration: Prokaryotes have been separated into two distinct groups on the basis of the study of phylogenetic
(evolutionary) relationships. They are the archaebacteria or archaea (ancient bacteria) and the eubacteria (true

bacteria), the group that contains almost all established industrial prokaryotes (Table 1.1). (BN033.txt)
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Linguistic Specification: Syn. True bacteria (BN033.txt)

Cross-reference: Prokaryote (TR007), Archaebacteria (TR00S)

TR010 Eng: Photosynthetic bacteria (BN020.txt) Thai: tuaRGendunsziueeld (RE0S)

Grammatical Category: Noun Subject Field: Type of bacteria
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Ilustration: Bacteria do not contain membrane-bound organelles such as mitochondria or chloroplasts, as
eukaryotes do. However, photosynthetic bacteria, such as cyanobacteria, may be filled with tightly packed folds
of their outer membrane. The effect of these membranes is to increase the potential surfaces area on which

photosynthesis can take place. (BN020.txt)

Note: -

Linguistic Specification: -

Cross-reference: Cyanobacteria (TR014)
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TRO11 Eng: Aerobic bacteria (BN058.txt) Thai: uuaniGeldo1ne +

Grammatical Category: Noun Subject Field: Type of bacteria

e 1 A A a a [ a A Aa o 9 9y [ 1
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Illustration: Aerobic bacteria, or strictly aerobes, require oxygen to survive. (BN058.txt)
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o Y, Ao o o . . . ' A Aadqy I ~
Note: aatadazud w910 REOI AR MUARNK aerobic microorganism 31 “@auma%mmﬁ” Ay “uuanise

%0106

Linguistic Specification: Syn. Obligate aerobic bacteria (BN059.txt), Strictly aerobes (BN058.txt)

Cross-reference: Anaerobic bacteria (TR012), Facultative anaerobic bacteria (TR013)

TRO12 Eng: Anaerobic bacteria (BN059.txt) Thai: uuainie lilderne +

Grammatical Category: Noun Subject Field: Type of bacteria

e [ A A a a a ~ (=W a 9 v 4
Definition: ﬂijiJsllfNLL“Uﬂ‘VIL'iEW]W‘ULi]'iillumﬂIﬁiu‘]JiL’)ﬂ!‘VlthiJﬂW“lffJfJﬂGﬁmu GW%WU"lﬂVI’JﬁNfﬂEJiJH‘HEJGHﬂJ
a o y a o a o a
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Y ' a Ao A
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Illustration: Anaerobic bacteria are found throughout human body (skin, mucous membrane, and
gastrointestinal tract) as part of resident flora, and cause infection when contaminate normally sterile body sites
- Grow at low of negative oxidation-reduction potential

- Do not have cytochrome system for oxygen metabolism.

- Lack superoxide dismutase and catalase, and susceptible to the lethal effects of oxygen and oxygen radicles.

- Most anaerobic infections are caused by moderately obligate anaerobes, and polymicrobial in nature caused by

combination of anaerobes, facultative anaerobes, and aerobes. (BN059.txt)

o Y Ao o . X X ' a A 19 ¥ 3
Note: aaud/aauazud lvain REOT N MuARNH anaerobic microorganism 31 “@auma”ln%mmﬁ” 11l

“puaiine lildeme

Linguistic Specification: Syn. Obligate anaerobic bacteria (BN045.txt) , Strictly anaerobic bacteria (BN059.txt)

Cross-reference: Aerobic bacteria (TR011), Facultative anaerobic bacteria (TR013)
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TRO13 Eng: Facultative anaerobic bacteria (BN059.txt) Thai: LUANGENINA*

Grammatical Category: Noun Subject Field: Type of bacteria

“ie ' Ao A a a 9/3 4 A A = a 9 @
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Ilustration: Facultative anaerobic bacteria grow in the presence or absence of oxygen. They obtain ATP by

fermentation or anaerobic respiration. (BN059.txt)

Note: a319fmm Inaanidenuduy

Linguistic Specification: Syn. Facultative anaerobes (BN062.txt)

Cross-reference: Aerobic bacteria (TR011), Anaerobic bacteria (TR012)

TRO14 Eng: Cyanobacteria (BN022.txt) Thai: HUANG eWgAE*

Grammatical Category: Noun Subject Field: Type of bacteria
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Ilustration: The cyanobacteria, formerly known as blue-green algae, are of special importance in the balance of
nature. They are photosynthetic, typically unicellular organisms, although cells may sometimes be connected to
form threadlike filaments. Being autotrophs, cyanobacteria do not invade other organisms, so they pose no health

threat to humans, except for toxins (poisons) some release into water. (BN022.txt)

@ J 1 a @ J
Note: ﬁ%INﬁWTﬂ?TNMﬂuEJ']MﬁWVI

Linguistic Specification: Syn. Blue-green algae (BN022.txt)

Cross-reference: Photosynthetic bacteria (TR010)
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TRO15 Eng: Methanogen (BN022.txt) Thai: 915 1ReNgUaT1almu*

Grammatical Category: Noun Subject Field: Diagnostic procedure

'
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Ilustration: Three major groups of archaebacteria are commonly recognized: methanogens, extreme halophiles,
and extreme thermophiles. These groupings are based on physiological characteristics of the organisms and
therefore cannot be considered phylogenetic, or evolutionary, classifications. The methanogens are strictly
anaerobic organisms, having been isolated from such divergent anaerobic environments as waterlogged soils, lake
sediments, marshes, marine sediments, and the gastrointestinal tracts of animals, including humans. As members

of the anaerobic food chain, they degrade organic molecules to methane. (BN022.txt)
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Note: o3 193801 v Tagl535a 1Ay

Linguistic Specification: Syn. Methanogenic bacteria (BN062.txt)

Cross-reference: Archaebacteria (TR008), Extreme Halophiles (TR016), Extreme Thermophiles (TR017)

TRO16 Eng: Extreme Halophiles (BN022.txt) Thai: 015 Lﬁ&lﬂﬁjiﬂﬁmmﬁﬂ +

Grammatical Category: Noun Subject Field: Diagnostic procedure

e A AAa 1 £ = A A 2 % A (a A = J
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Ilustration: Three major groups of archaebacteria are commonly recognized: methanogens, extreme halophiles,
and extreme thermophiles. These groupings are based on physiological characteristics of the organisms and
therefore cannot be considered phylogenetic, or evolutionary, classifications. Extreme halophiles grow in highly
saline environments such as the Great Salt Lake, the Dead Sea, salt evaporation ponds, and the surfaces of salt-

preserved foods. Unlike the methanogens, extreme halophiles are generally obligate acrobes. (BN022.txt)

] 9 A o 1] 4 . 1 a =4 = I = 1 A
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Linguistic Specification: -

Cross-reference: Archaebacteria (TR008), Methanogen (TR015), Extreme Thermophiles (TR017)
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TRO17 Eng: Extreme Thermophiles (BN022.txt) Thai: miﬁamjmaumm%’ U*

Grammatical Category: Noun Subject Field: Diagnostic procedure

e A Aaa v £ d A ==t A 9 PR a 0 d? A U
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Hlustration: Three major groups of archaebacteria are commonly recognized: methanogens, extreme halophiles,
and extreme thermophiles. These groupings are based on physiological characteristics of the organisms and
therefore cannot be considered phylogenetic, or evolutionary, classifications. The extreme thermophiles occupy
unique niches where bacteria are very rarely found, such as hot springs, geothermally heated marine sediments,
and submarine hydrothermal vents. With optimum temperatures usually in excess of 80°C, they may be either
obligate aerobes, facultative aerobes, or obligate anaerobes. The heat-stable enzymes known as extremozymes that

are found in these organisms have become of special interest to scientists. (BN022.txt)

9 o L ] Yaa J
Note: a3 1971 v Tag 1535990 g

Linguistic Specification: -

Cross-reference: Archaebacteria (TR008), Methanogen (TR015), Extreme Halophiles (TR016)

TRO18 Eng: Gram stain (BN022.txt) Thai: M3douaAI8 TV0LNTU*

Grammatical Category: Noun Subject Field: Diagnostic procedure

A o ~ [ 9 1 9 @ J
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= a 9 a A 9 Ao o A .
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Ilustration: Staining reactions, especially the Gram stain, were among the first properties other than

morphology to be used to classify bacteria. (BN022.txt)
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Note: @319/ Inai Tag 1935 MdAny

Linguistic Specification: -

Cross-reference: Gram-positive bacteria (TR019), Gram-negative bacteria (TR020), Peptidoglycan (TR026)
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TRO19 | Eng: Gram-Positive bacteria (BN028.txt) Thai: LUANITELATUVIN (RE02)

Grammatical Category: Noun Subject Field: Type of bacteria
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Ilustration: Gram-positive bacteria have a single-layered cell wall which is dyed by the crystal violet and

cannot be decolorized. Therefore, these organisms are blue after Gram-staining. (BN028.txt)

Note: -

Linguistic Specification: -

Cross-reference: Gram stain (TR018), Gram-negative bacteria (TR020), Peptidoglycan (TR026)

TR020 Eng: Gram-Negative bacteria (BN059.txt) Thai: LUANGoLNTUAY (RE02)

Grammatical Category: Noun Subject Field: Type of bacteria
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Illustration: Gram-negative bacteria are bacteria that stain pink with the counter stain (sefranin) after losing the

primary stain (crystal violet) when treated with acetone-alcohol. (BN059.txt)

Note: -

Linguistic Specification: -

Cross-reference: Gram stain (TR018), Gram-positive bacteria (TR019), Peptidoglycan (TR026)
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TR021 Eng: Proteobacteria (BNO075.txt) Thai: HUANGBUATUAVNGUHAN*

Grammatical Category: Noun Subject Field: Type of bacteria
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Illustration: The Proteobacteria represent the largest bacterial group that is currently recognized in the domain
Bacteria. The name Proteobacteria is derived from the Greek God Proteus, which had the ability to change shape,
to indicate that the preteobacterial species come in many forms, colours and shapes. However, the diversity of this
subdivision is not merely restricted to shape, but extreme variation is also observed in lifestyle, metabolic capacity

and ecological significance. (BN075.txt)

Y o ] a v J
Note: ﬁi'l\‘iﬁWﬂGl,WiJi]'lﬂuﬁl'liJﬁW‘ﬂ

Linguistic Specification: Syn. Purple Bacteria (BN074.txt)

Cross-reference: Gram-negative bacteria (TR020), Myxobacteria (TR022), Nitrifying bacteria (TR023)
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TRO022 Eng: Myxobacteria (BN083.txt) Thai: uuARGalen*

Grammatical Category: Noun Subject Field: Type of bacteria

.l A A 1 = ~A A 9 [ 1 a 9 a
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Ilustration: The Proteobacteria: Largest cultured group of bacteria.

*- 5 major groups (classes): Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria, Deltaproteobacteria,
Epsilonproteobacteria

DELTAPROTEOBACTERIA: Two main groups: 1) Predatory bacteria: bdellovibrios and myxobacteria 2)
Sulfate- and sulfur-reducing bacteria.

Myxobacteria:

- soil bacteria,

- complex life cycle Fig. 11.18,

- most are micropredators or scavengers - secrete digestive enzymes that lyse cells of yeast and other bacteria

- many produce antibiotics (BN083.txt)
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Note: a1 In Tas 195/ 1dan

g

Linguistic Specification: Syn. Slime bacteria (BN074.txt)

Cross-reference: Gram-negative bacteria (TR020), Proteobacteria (TR021), Nitrifying bacteria (TR023)
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TR023 Eng: Nitrifying bacteria (BN062.txt) Thai: nuafisonguaiielumsa

Grammatical Category: Noun Subject Field: Type of bacteria

1 I a [
Definition: tuafiSeunsuanlungullsdTonuaiFe iWhun Tua1s Insw (Chemolithotroph) Aoa319ndsau
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Ilustration: Nitrifying Bacteria. Chemolithotrophic, Gram-negative bacteria that are members of the family

Nitrobacteriaceae and convert ammonia to nitrate and nitrite to nitrate. (BN062.txt)

Note: a313fmm Inaanidenuduy

Linguistic Specification: Syn. Nitrificating bacteria (BN034.txt)

Cross-reference: Gram-negative bacteria (TR020), Proteobacteria (TR021), Myxobacteria (TR022)

TR024 Eng: Fimbriae (BN054.txt) Thai: 1§ 4 leWuuSie +

Grammatical Category: Noun Subject Field: DNA exchange process
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Illustration: Fimbriae or pili. Some bacteria (mostly Gram negative bacilli) contain non-flagellar, extremely fine,
appendages called fimbriae (Dugid et al., 1955) or pili (singular pilus; Brinton, 1959). Pili are non-motile but
adhesive structures. They enable the bacteria to stick firmly to other bacteria, to a surface or to some eukaryote
such as mold, plant and animal cells including red blood cells and epithelial cells of alimentary, respiratory and
urinary tracts. Pili help in conjugation (e.g., long F-pili or sex pili of male bacteria); in the attachment of
pathogenic bacteria to their host cells (e.g., attachment of gonorrhea- causing coccus, Neisseria gonorrhoeae, to
the epithelial cells of the human urinary tract) and in acting as specific sites of attachment for the bacteriophages.

Pili are known to be coded by the genes of the plasmid. (BN054.txt)

Note: t ludwiian RE01) Tagmamindrosuned 1y o1n “Wuusie” W «duledluusio”

Linguistic Specification: Syn. Pilli (BN054.txt)

Cross-reference: Conjugation (TR029)
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TRO025 Eng: DNA (BN033.txt) Thai: A19U10 (RE01)

Grammatical Category: Noun Subject Field: DNA exchange process
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Ilustration: DNA is double stranded, composed of two helical chains each coiled around the same axis. Both
chains follow right-handed helices, with the two chains running in opposite directions. Bases of each strand are on
the inside of the helix with the phosphates on the outside. A key feature of the structure is the manner in which the
two chains are held together by the purine and pyrimidine bases (Fig. 3.9). A single base from one chain is
hydrogen bonded to a single base from the other chain, so that the two lie side by side. One of the pair must be a
purine and the other a pyrimidine, and only specific pairs of bases can bond together. These base pairs are:
adenine (purine) with thymine (pyrimidine) and guanine (purine) with cytosine (pyrimidine). Hence, the two

strands of DNA have a complementary sequence of bases. (BN033.txt)

Note: -

Linguistic Specification: Syn. Deoxyribonucleic acid (BN033.txt)

Cross-reference: Transduction (TR027), Transformation (TR028), Conjugation (TR029)
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TRO026 Eng: Peptidoglycan (BN033.txt) Thai: #1iutyaTalnaau +

Grammatical Category: Noun Subject Field: DNA exchange process
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Illustration: Peptidoglycan (PG) consists of a rigid linear polysaccharide backbone of alternating units of N-
acetyl glucosamine (NAG) and N-acetyl muramic acid (NAM), with tetrapeptide side chains whose component
amino acid may vary depending upon the bacterium. Each tetrapeptide is attached to a NAM residue through a
lactate unit (Fig. 3.12). The structure is made rigid by cross-linking a proportion of adjacent tetrapeptide side

chains either directly or through short peptide bridges to form an overall net-like structure. (BN033.txt)

Note: ufl lugwiian (RE01) Tasmsmuaiesinedly an «ulualalnauau dlu «miaulUdlalnauau”

Linguistic Specification: Abbr. PG (BN033.txt)

Cross-reference: Gram stain (TR018), Gram-positive bacteria (TR019), Gram-negative bacteria (TR020)

TR027 Eng: Transduction (BN041.txt) Thai: Msuanasuddueriu e +

Grammatical Category: Noun Subject Field: DNA exchange process
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Hlustration: Transduction is the phage-mediated transfer of genetic material. The key step in transduction is the
packaging of DNA into the phage heads during lytic growth of the phage (see Chapter 4). This process is normally

highly specific for phage DNA. (BN041.txt)
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Linguistic Specification: -

Cross-reference: Transformation (TR028), Conjugation (TR029)
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TRO028 Eng: Transformation (BN033.txt) Thai: M3uanasuan e Tasnisga s

Grammatical Category: Noun Subject Field: DNA exchange process
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Ilustration: The third process, transformation, involves cellular uptake of a naked piece of DNA from the
surrounding medium, which then becomes incorporated into the cell. In natural environments this is a totally
random process, the DNA fragments available for uptake being derived from cells that have lysed. The DNA
fragments can be relatively large and may contain several genes. However, they are capable of entering and thus
transforming only so-called competent cells, which are in a specific physiological state rendering them permeable

to DNA. (BN033.txt)
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Linguistic Specification: -

Cross-reference: Transduction (TR027), Conjugation (TR029)

TR029 Eng: Conjugation (BN033.txt) Thai: M3uana/asuadue Tasmsdug +

Grammatical Category: Noun Subject Field: DNA exchange process
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Ilustration: Unlike most eukaryotic organisms, bacteria have no form of sexual reproduction. However, they are
able to exchange some genetic material via the processes of conjugation, transduction and transformation.
Conjugation involves cell-to-cell contact, where the donor contacts the recipient with a filamentous protein
structure called a sex pilus, which draws the two cells close together. The donor copies all or a part of its plasmid

or chromosomal DNA and passes it through the pilus to the recipient.3. (BN033.txt)
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Linguistic Specification: -

Cross-reference: Transduction (TR027) , Transformation (TR028)
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TR030 Eng: Bacteriophage (BN033.txt) Thai: M5aaeuuniiise (RE0D)

Grammatical Category: Noun Subject Field: DNA exchange process
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Hlustration: In transduction, a bacterial virus acts as a vector in transferring genes between bacteria. The
bacteriophage attaches to a bacterial cell and inject its DNA into the host to become incorporated into the host

chromosome. (BN033.txt)

Note: -

Linguistic Specification: Syn. Phage (BN037.txt), Bacterial virus (BN033.txt)

Cross-reference: Transduction (TR025)

TRO031 Eng: Biofilm (BN076.txt) Thai: (9372 *

Grammatical Category: Noun Subject Field: Outside structure
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Ilustration: Biofilm is a well organized, cooperating community of microorganisms. 5,6 The slime layer that
forms on rocks in streams is a classic example of biofilm (figure 31). So is the plaque that forms in the oral cavity.
Biofilms are everywhere in nature. They form under fluid conditions. It is estimated over 95 percent of bacteria
existing in nature are in biofilms.6 Sometimes biofilms are seen as positive, such as their use for detoxification of

waste water and sewage. More often biofilms provide a challenge for humans. 3/6 (BN076.txt)
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Linguistic Specification: -

Cross-reference: Plaque (TR034), Capsule (TR035)
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TR032 Eng: Colony (BN062.txt) Thai: NQuUUANITY +

Grammatical Category: Noun Subject Field: Outside structure

a

e A 9 LB o A A z & o o’d?} a a dy A
Definition: gﬂgmumaimmiwmiagimﬂumammmiﬂmmwuqmﬂwu‘gw”lﬂ mmujmﬂﬁuuwumm

o < < , S YWYy ' Nt o 9 '
aﬂﬂmglﬂuﬂlﬂﬂﬁm LYY ’E]Ti’ni}u ﬁn\niﬂuﬂ\uﬁullﬂﬂ:]ﬂ@“ﬂaw IﬂIaullﬂ’J”IiJWﬂ”IﬂWﬂ”IEWNGLuﬂAIHEﬂﬁAI\‘]

4

A o dy Aa wad’ A A 1 @ 9 ~ 1 [
VUIA T ANHUSIUDHI LASAUTNUADU LﬂJﬂ‘VlLiEll,mazﬁw‘wu‘ﬁﬁiNIﬂIﬂugﬂLmU@Nﬂu@ﬂﬂqﬂ

Q

Ilustration: A group of bacteria growing in one particular place is known as a colony. A colony is invariably
comprised of the descendants of a single cell. It has been found that colonies differ in shape, size, colour, texture,
type of margin, and several other characteristic features. Interestingly, each species of bacteria has a characteristic

type of colony formation. (BN062.txt)
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Linguistic Specification: Syn. Bacterial Colony (BN007.txt)

Cross-reference: Quorum sensing (TR036)

TRO033 Eng: Endospore (BN054.txt) Thai: aes31fa +

Grammatical Category: Noun Subject Field: Outside structure
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Ilustration: Under unfavourable ecological conditions, many bacteria (e.g., Clostridium, Bacillus, etc.) form
spores which are not reproductive units but represent an inactive state. In endospore formation, a part of the
protoplasmic material is used to form an impermeable coat or cyst wall around the chromosome along with some
cytoplasm. The rest of the cell degenerates. The spore being metabolically inert can survive an unsuitable
temperature, pH and drought. Under favourable conditions, spores imbibe water, become metabolically active

again and germinate. (BN054.txt)
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Linguistic Specification: -

Cross-reference: -
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TRO034 Eng: Plaque (BNO11.txt) Thai: ATIULUANIS Y +

Grammatical Category: Noun Subject Field: Outside structure
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Ilustration: Some bacteria grow in biofilms that cannot be easily penetrated by antibiotics: Biofilms are
multilayer bacterial populations embedded in a film that is attached to some surface. Some examples of bacteria
growing in biofilms are the plaque that causes tooth decay, films of Pseudomonas aeruginosa that infect lung
tissue especially in cystic fibrosis patients, and films that grow on the surfaces of medical devices such as
catheters (see chapter 6). Antibiotics often cannot penetrate biofilms; therefore, even though the antibiotic may be
effective against the strain of the bacteria in the laboratory, the antibiotic may be ineffective against the infection.

(BNO11.txt)
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Linguistic Specification: -

Cross-reference: Biofilm (TR031), Capsule (TR035)

TRO35 Eng: Capsule (BN054.txt) Thai: (B01N312*

Grammatical Category: Noun Subject Field: Outside structure

'
v IS IS

. Y Ay yd g v o A 9 A A J 2 1
Definition: Iﬂi\?ﬁi'l\?ﬂllﬂ‘lf@'ﬂlﬂuﬂﬂﬂﬂﬁ'l flJuVIT;Zfﬂ‘ﬂ‘I)"JEJGI,W!L‘iJﬂVILileJﬂ'J']iJﬁqullﬁ\‘lﬁluﬂ'lﬁﬂf]jiﬂu'lﬂ"llu ¥I8

Y 1
Hostu lilisad TauiaeainnszuaumsvhInleInganse laia ldusnuaulsna leseunaziiti

4

Tvadhgad unlyatlszneudlsms Indudan lsauununse Inanl Indn 14

Ilustration: Capsule. In some bacteria, the cell wall is surrounded by an additional slime or gel layer called
capsule. It is thick, gummy, mucilaginous and is secreted by the plasma membrane. The capsule serves mainly as
a protective layer against attack by phagocytes and by viruses. It also helps in regulating the concentration, and

uptake of essential ions and water. (BN054.txt)
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Linguistic Specification: Syn. Slime layer (BN050.txt), Gel layer (BN054.txt)

Cross-reference: Biofilm (TR031), Plaque (TR034)
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TRO036 Eng: Quorum Sensing (BN077.txt) Thai: M3T0ENITLHINAUYAG*

Grammatical Category: Noun Subject Field: Outside structure
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Ilustration: Quorum sensing is a process of cell-to-cell communication by which individual cells regulate their
phenotype in response to the extracellular concentration of small molecules. This is achieved by the secretion of
small molecules into the environment that bind sensory proteins and directly or indirectly affect transcription and

translation. (BNO077.txt)
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Linguistic Specification: Abbr. QS (BN077.txt)

Cross-reference: Colony (TR032)

TR037 Eng: Bacteriocin (BN041.txt) Thai: FINBINLUATIS &

Grammatical Category: Noun Subject Field: Outside structure
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Ilustration: Bacteriocin: a protein/polypeptide with antibiotic activity, usually against a narrow range of closely

related bacteria. Usually plasmid mediated. (BN041.txt)
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Linguistic Specification: -

Cross-reference: Colony (TR032)




186

TR038 Eng: Cocci (BN020.txt) Thai: LUANGeNTINAY (REOL)

Grammatical Category: Noun Subject Field: Outside structure
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Ilustration: Cocci shaped like a sphere with a diameter of around 0.001mm. Depending on the sort, cocci
bacteria group themselves in a range of ways, such as in pairs, long lines or tight clusters. Examples include
Staphylococci (which cause a host of infections including boils) and Gonococci (which cause the sexually

transmissible infection gonorrhea). (BN020.txt)

Note: -

Linguistic Specification: Syn. Coccus (BN004.txt), spherical-shaped bacteria (BN019.txt)

Cross-reference: Bacilli (TR039), Spirilla (TR040)

TR039 Eng: Bacilli (BN020.txt) Thai: LUANeNTINOU (RE01)

Grammatical Category: Noun Subject Field: Outside structure
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Ilustration: Bacteria that cause disease are broadly classified according to their shape. The four main groups
include: 1.1 Bacilli shaped like a rod with a length of around 0.03 mm. Illnesses such as typhoid and cystitis are

caused by bacilli strains. (BN020.txt)

Note: -

Linguistic Specification: Syn. Bacillus (BN004.txt), rod-shaped bacteria (BN064.txt)

Cross-reference: Cocci (TR038), Spirilla (TR040)
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TR040 Eng: Spirilla (BNO054.txt) Thai: LUANITENTUNAYI (REOT)

Grammatical Category: Noun Subject Field: Outside structure

=~

e 1 d! = = = d' d’ Y [ d Y a
Definition: gﬂimmuﬁuwammm g Uan~uUsIiNnY ﬁﬁ\lﬁmﬂﬂﬂu‘ﬂhlﬂ vEenugne 1vna lsalu

Q

-4
Wy

Ilustration: Spirilla (singular, spirillum). These are also called spirochetes. These are spiral-shaped and motile

bacteria (Fig. 3.10). Spirilla cause human disease such as syphilis (Treponema pallidum). (BN054.txt)

Note: -

Linguistic Specification: Syn. Spirillum (BN058.txt), spiral bacteria (BN062.txt)

Cross-reference: Cocci (TR038), Bacilli (TR039)
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fan: http://academic.pgcc.edu/~kroberts/Lecture/Chapter%206/growth.html
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fan: http://www.slideshare.net/sth215/two-types-of-cells-eukaryotic-and-prokaryotic-cells
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