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Look before you leap (ZREFEXFTH).

2 A

Introduction

“Introduction

What is Biology?

“Biology” is not one science—it is dozens of different sciences, each with its own set of
tools and techniques, theories and questions, puzzles and paradigms. Here are some examples
of biological sciences.

Biochemistry: biological molecules and their interactions; metabolism.

Microbiology: bacteria, viruses, and other microscopic organisms, and their interactions
with other organisms.

Cytology and histology: cell structures and their functions.

Physiology: functions of tissues, organs and organ systems, such as the muscular system,
the nervous system, etc.

Botany: plant diversity, structure, and functions.

Zoology: animal diversity, structure, and functions.

Genetics: the mechanisms of heredity, including its molecular machinery (DNA) and its
observable consequences (e.g., genetic diseases) .

Evolution: the mechanisms by which populations change over time.

Ecology: the interactions of organisms with each other and their environments.
Cellular Basis of Human Life

1. Each adult human consist of about 10*(10,000,000,000,000) cells. &

Ma@.f.z

introduction [ intra'dakfon]n. AT 48; intro [ B (%1, introcession M P& ) + duct F (i,
conduct 5% )—>5| AW—>N4; introduce 3 AL X

biology [bai'oladziln. HA#%; (#, microbiology 4 #)% )

different ['difront]adj. AE Y ; dif > dis 43 FF (B, dismiss ## 8L (dis 43 FF + miss— mit

E— TP EHEL) ) + fer # (B, defer #EIB (de A + fer WA EH —~H#ER ) )
. 6 .
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biological [ bais'lodzikal]ladj. ¥ B; bio £ (B, biology &M% ] + olog(y)%Ft
(#1, microbiology # A= ¥1% ) + al X KAl )5 %

interaction [iintor'ek{(s)n]n. KEHAEH, HE; inter BH ZI8] + act fEF + ion B iAE &

metabolism  [me'tebslizom]n. {Qiff; meta 28 (#, metamorphism 287 ) + bol KB + ism
ZWR R LR EAEE B () anabolism A B, catabolism 4 ## 44

bacteria [bak'tiorialn. HE,#F & ; bacterium 1B

microscopic [ imaikro'skopik]adj. #/MEY, B8 B ; micro /) + scope T Bl — /TS
BN )

cytology [sai'tolodziln. 4HME%;cyto 48 (), cytoplasma M3 ) + kine B 3h + (o) logy
¥ %t (biology £ ¥1%¥)

histology [his'tolodgziln. 4% ;histo 14 (histone 41 E H) + ology ZH} (physiology 4= HiiZ%)

physiology [ /fizi'olodsiln. 4384 ; (3 )phycology 325%; peychology {L2HB2%; psychiatry MRS

organ ['ogen]n. #§F; molecule 4 F—cell 4 il tissue 4 £ —>organ—>system 2 H—
body B 44 ;organelle 4 i 88 (organ 28 B + elle /h—>/NES B — 411 58)

muscular  ['maskjula]adj. WL 8 ;muscle BLE ; (3 Y music F &

system ['sistom]n. FR%E;sys=syn #£[@(#),synchronize BT ) + st ¥ + em S5 B —>3L[F
HE—E-RE

nervous ['mowvesladj. B9 ;nerv MY, nerve MR ) +ous ML BEN—~EKE

plant [plant;(US)'plent]n. ##, B, T), M, #4%; [ Xid: factory T.J;
animal 314

diversity [dai'vesitiln. ANE, BFEEE; di>dis—>28(#, disperse 4, S B ) + verse
# (B, converse Xk (con I + verse F—~ I > —F— A >MEXKR)) + ity BRAF
F—FHFE>AREH;F 3 various AR ; )R S : uniform — B B9

structure [ 'straktfoln. #5#; (#1,construct 8% ); /& XA : destruction % K

animal ['enimelln. 3h¥; & Xid :plant Y

heredity [hi'rediti] n. #1%; her % & (#, adhere $ % + coherent B & #9); |l X 37 .
inherent £ 3k 4 ; genetical #t 4% #Y

molecular  [mou'lekjula]adj. 43T #; molecule 4+F; atomic JETHY

genetic [d3zi'netik]adj. MIEHI; (I )inherit #45 (3hi7)

evolution [ iiva'lwfon, eva-1n. #4k; e [ 40 (4, efface Bk 32, B Hl (ef—ex [A) b + face
H—>MNIZIZ P imE—~5 %) ) + vol>volve #— 1S — 1k ; evolutionary A FAE R

change [tfeind3]n. BAAE, Ak, $ 74 ;exchange ik

cellular  ['seljula]adj. #MEHI; (B, extracellular Ml 5 &9, intracellular #E A A9 ); (32D
molecule 53 F—>cell—>tissue 41 4 —>organ #% H — system & SE—body A &

basis [ 'beisis]n. ZERE; base HAll— 28 K 5 — 4 18— basis

human ['hjumsn]n. A ; human being A3

adult ['eedalt]n. BA, BEAN; (GB)a dull adult — R B RAE A ; adolescent T 2 4E

consist  [ken'sist]vi. ZHAL,—3; con I + sist AL (45, persist "B4% (per 524>)) AR TE— MY R
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These cells live in a gigantic “commune”.

2. The human body contains about 200 different types of cells. Each cell has a very spe-
cialized role. Some examples:

Unicellular blood cells: some “tissues” in humans are populations of single cells that circu-
late throughout the body via the circulatory system. Examples:

Erythrocytes: red blood cells transport oxygen and carbon dioxide Phagocytic white blood
cells: “eat” foreign materials, infectious agents, debris.

Multicellular tissue cells: look at any human organ, such as the liver [ Image link: light
micrograph]. Then look at higher magnification—it is made of individual liver cells. These are
often used in textbooks as examples of “typical” cells, because they lack specialized structures
that make other cells so distinctively recognizable. Actually, liver cells are biochemical speciali-
sts, converting thousands of chemicals into other chemicals so that your body can either digest
or excrete them. Think “detoxification center” and you’ll have a good image of a liver cell.

Liver cells can be damaged by excess alcohol. Look at the liver cells [ Image link: light mi-
crograph] in this image—can you spot any changes from the healthy cells seen above?

3. Each cell type has a characteristic lifetime, after which it commits suicide (apoptosis) .

Some examples: neutrophils live about 1 day; intestinal epithelial cells live about 3 days;
red blood cells live about 90 days; neurons live as long as 90 years.

4. Each cell is totally responsible for it’s own “housekeeping” duties: maintenance and re-

pair; EF

blood [blad]n. il ; (38 )hemo I B9 (H , hemoglobin M £ & 19 ); (I )flood Btk

single ['singlladj. #—#; bi B (#, bipolar SR ); tri = (H, triple =458 ); multi
£ (H], multiply %5 , 5 )

circulate [ 'sokjuleit]v. J&F ;circul I, [B (), semicircle ¥ B (semi )] + ate JE % (4 ,
activate 7% )

throughout  [6ru(:)'aut] prep. W, Blisb; through B + out #h>— HE B Sh 1~ B
%, 34

circulatory [ isatkju'leitori, (US)'sokjolotorri Jadj.  4& ¥R 49 ; circul — circumm F L (H, cir-
cumcise ##L (circum ¥F + cise 1) J; circulate 1§35 (i)

transport [treens'poit]n. iE#;trans it (B, transfuse %yl (trans ZF + fuse BE—-MN—
AHER S — N A1) ) + port (], export Hi 0 (ex #h + port #—Fp4— it ] )]

oxygen ['oksidzen]n. 4 ; #I40,oxygenase ()& KE

carbon ['ka:ben]n. B ;(#l,carbon dioxide — & L5k)

dioxide [dai'oksaid]n. —&H; di =(#),dichromic & H) + ox E(H), dioxide — &
kY] + ide 5%
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phagocytic [ feegou'sitik Jadj. W B 40 Bl i) ; phago Iz , & (oesophagus B 18 ) + cyt(o) 4
Jfd + ic By

foreign ['forin]adj. #FEM; fo(r) + reign HIE >R (RBEE R T HIE )

infectious [in'fekfosladj. B&¥¢;in I (indoor P W HJ) + fect = fact f (manufacture #i
1) + ious B—B R LMY ; () effect IR, affect B W

Aebris [ 'debri:,'deib-1n. R, 58 ;R X7 :fragment, piece, rag,scrap,shatter

multicellular [ imalti'seljula]adj. A ; multi B(H, multipara £, multipage £
TIHY ] + cellular 40 A9 (1, extracellular fIAMEY , intracellular B Py )

tissue ['tisiwln. O PAELK, @AY ; molecule 43 F — cell 4l il — tissue—organ 85 H —
system R4

liver ['liveln. HF; live+r >XHFAEEE; (38)hepato fFH

light [lait]ln. %, B, BX&, 4T

individual  [iindi'vidjualln. A A#; in A + divid 4 + val TR (AR HFBR——14
;g WN: )

typical ['tipiksl]adj. HEIH; K LiF :atypical 7 HEIEK

recognizable [ 'rekagnaizebl]adj. TFIIAIRKY, W HHAH; re F re B, X (#, renounce fF
B (re & + nounce Ye—>1E T XiE—/F 5 )] + cogn AR + iz(e) f# + able B9

actually ['ektfusliladv. 3LFFE;actual SEEREY, ESLH +ly 8BRS B W 3 in fact

biochemical [ ,baisu'kemikal]adj. HH¥IL%EK ;bio 4 ¥ (H), biology 42 ) + chemo 4L
# (#), chemosmosis L #B &) + ol EAFE R

digest [di'd3est;dai'dzest]ln. 433, WE,H, BS T ;di-dis 4 FF + gest & (congest
el EHE) > HEFHL, 2%

excrete [eks'kriit]vz. 4rihsex MAM( B, exwife BIZE) + crete 43 W [, secrete 43 3% (se
BT + crete 4335) )

image ['imidz]ln. R ,EM; (H)imagination & ;imagine 1, B4

excess [ik'ses,'ekses]n. #Mit; ex 4 + cess—>ced 7 [#, recess 1B B )= £ i k —
(3h17) 5 (HF)excell R F

alcohol ['zlkohol]n. ¥ ;wine #i% ¥ ;champagne &1 ; whisky B+ 2

characteristic [ kerikta'ristikJadj. 4F1E; character YE# + istic FH B M HEN—H 1%
fiERY s [8) L8] : property, feature

lifetime ['laiftaim]n. —4, &4, HMr = lifelong

intestinal  [in'testinl]adj. MK, BHAK, (RK)BEBHN; R XHA: enteral B

epithelial [ .epi'6ilialladj. kB #i(epi £ );endothelial Y 2 8 (endo K ) ;s mesothelial 8] i
F#J (meso H[H] )

responsible  [ris'ponsabl]adj. A ) ; respond N (317 ) ; response & B (4 37) ; [{l X
] :in charge of; & X3 irrelevant &%

maintenance [ 'meintinans]n. ZE3 ;maint—>main ¥ (), remain 1£35)

repair [ri'pealn. B ; re B + pair BN G
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acquiring food from blood or lymph ;disposal of wastes into blood or lymph;synthesis and regu-
lation of all its large biomolecules;dividing (when allowed to do s0) to create new cells by the
process of mitosis, and not dividing unless properly signaled (cells that divide without respond-
ing to normal signals produce CANCER) ; carrying out its own specialized tasks, such as: con-
tracting, making antibodies, firing nerve impulses, secreting digestive enzymes, etc.

Examples: Mnerve cells { communications specialists) ; @heart muscle cells (contraction
specialists) [electron micrographs from dennis kunkel microscopy. Used with permission].

5. Each cell must be able to communicate with other cells and respond appropriately to sig-
nals that regulate its activity.

6. Certain specialized cells must undergo a meiotic (sexual) cell division, produce eggs or
sperm, and at least one such cell must find a partner if cellular life is to survive this particular
individual.

Example: human egg and sperm cell.

7. Each cell must differentiate from one common ancestral cell, the fertilized egg, by a
complex process of differentiation and development. Example: Developing embryo, starting

from single fertilized egg.

lymph  [limf]n. WREMR, BE ;lympho ¥k B (lymphocyte Ik E 404 )

synthesis  ['sin@isis]n. £5&, A M ;synthesize & B (i) : syn 3t [7] (#, synchronize [A]
ff] + the + size Rt >R — W R+~ &R
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Cliemica[s in the Cell

Chemicals in the Cell I

The Premise of Reductionism

Reductionism is an assumption that underlies much of contemporary science. The central
premise: to understand a complex system, break the system down into its parts. This has been
a very successful program for many areas of biology (though not for all). It can, if applied
overly dogmatically, lead to an overly mechanical view of the cell. But it is a useful approach,
and one that generates an extraordinary volume of research.

Hierarchic view of life: to understand life fully, need to study it at different levels. The
cell is a chemical machine; its parts and its language are chemical. Need sophisticated tools to
analyze the components: chromatography, electrophoresis, etc. Biochemistry = study of these
parts.

Elements of Life

Definition: element = substance makes up of only one kind of atom 92 naturally occurring
elements.

Note: abundance on earth’s crust is not mirrored in living tissue. Some of earth’s major
elements are not found in cells (e.g., Aluminum) ;some major elements in cells are not abun-
dant on earth’s crust (e.g., Carbon) .

About 25 elements found in cells.

Can be identified as Macro-and Micro-elements.

Elements Found in Cell’s and Earth’s Crust

Chnops (Macro-Elements)
These 6 elements are the predominant elements in all cells. C = carbon; H = hydrogen;

N = nitrogen; O = oxygen; P = phosphorus; S = sulfur.
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