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4N Photosynthesis starts with CO, and H,O as raw materials and proceeds through two
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sets of partial reactions. In the first set called light reaction, water molecules are split, O, is
released, and ATP and NADPH are formed. In the second set called dark reaction, CO; is
reduced to carbohydrates. Both sets of reactions take place in chloroplast.

22 #HINESERRZ
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4 The nature of viruses has been apparent only within the last half century, and the first
step on this path of discovery was taken by the Russian botanist Dmitri Lvanovsky in 1892
when he studying the tobacco mosaic disease.

XN Abscisic acid (ABA), one of the plant hormone, is produced in mature leaves and is
transported through the phloem.
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i Mulch is an organic material such as pine needles, home compost, grass clippings,
shattered leaves or straw, which protects the plant from weeds, water evaporation and changes
in soil temperature and enriches and improves the texture and structure of the soil.
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40 In the ABO blood type system, when A antigen is present (in a person of blood type A),
the body produces an anti-B antibody, and similarly for a B antigen. The blood of someone of
type AB, has both antigens, hence has neither antibody. Thus that person can be transfused
with any type of blood, since there is no antibody to attack foreign blood antigens. A person of
blood type O has neither antigen but both antibodies and cannot receive AB, A, or B type
blood, but they can donate blood for use by anybody. If someone with blood type A received
blood type B, the body's anti-B antibodies would attack the new blood cells and death would

be imminent.









Chapter 1 Life and Biology



Lesson 1 The Origin of Life

For decades, religion, mythology and philosophy have proposed a great variety of
explanations for the origin of life, and once the belief of spontaneous generation, life from
nonliving matter, is also widely held not only by general public but also by scientists. In 1858,
the German physician Rudolf Virchow proposed that there is no creation of life from nonliving
matter but from life, the theory of biogenesis. In 1862, Louis Pasteur did a series of
experiments to identify Virchow’s theory. Pasteur showed that microorganisms that cause
wine or milk in an open container to go bad are spread by the air—they do not arise
spontaneously from the nutrient media. But in scientific manner, we know that life can arise
from nonliving matter under the conditions that prevailed on the early'earth, and all life has
descended from these beginnings. To understand this, we must discuss more about the
formation of the solar system first.

According to one more convincing hypothesis, we say that the solar system is formed
from a cloud of cosmic dust and gas. This material condensed into single compact mass, the
planets, of which the sun and the earth include.

As the earth condensed, a stratification of its components took place. Heavier material
such as iron and nickel, accumulating in the center to form the core, the less dense silicates of
iron and magnesium forming a partly molten mantle surrounding the core and the lighter
substances remaining near the surface. As the surface of the earth cooled, the surface material
solidified to form a crust. The intense heat in the interior of the earth drove out various gases
through volcanic activities and these formed a second atmosphere of the early earth, which
was quite different from today’s oxidizing atmdsphere.

As the earth’s crust cooled, the water vapor in the atmosphere condensed into rain and
began to form oceans, in which gases from the atmosphere and minerals from the land
dissolved. As the primitive atmosphere contained virtually no oxygen and therefore no ozone
layer, the ultraviolet (UV) radiation would have been much more intense on the early earth
than it is today, so the ultraviolet, lighting and heat provided the energy for reactions that
produced organic molecules from the combination of these dissolved substances. This
hypothesis was once estimated by Stanley L. Miller in 1953. Miller set up an airtight apparatus
in which a mixture of water, hydrogen, methane and ammonia gases was circulated past
electrical discharges from tungsten electrodes.

One week later, he analyzed the contents of his apparatus and found that a variety of
organic compounds had been synthesized. This experiment marked a turning point in the
scientific approach to the problem of how life began.

Then, those organic compounds could have accumulated slowly in the seas over millions



of years without being destroyed by oxidation or decay. Some think that the concentration was
high enough for chance bondings between them to give rise, then over a period of hundreds of
millions of years, considerable quantities of macromolecules could form and simple life might
begin. The earliest organisms were anaerobic, prokaryotic heterotrophs that obtained energy
from the nutrients available in the early oceans.

biogenesis [baisu'dzenisis] n. 4 i methane ['mi:Bein, 'meBein] n. HLE, S
solar system KPHZE ammonia [8'maunjs, ‘zemaunja] n. %

cosmic dust FHizhiR tungsten ['tanstan] n. 43

stratification [.streetifi'keifan] n. 432, 2H macromolecule [[maekrau'molikju:l] n. X4+
nickel ['nikl] n. 4 anaerobic [.eneia'raubik, seneia'roubik] a. A1,
silicate ['silikit, 'silikeit | n. fEfgEh KW
magnesium [maeg'ni:zjem] n. 4 prokaryotic [prau.keeri 'otik, ] a. JFAZA 411
mantle [meentl] n. Hul%, %) heterotroph ['hetarautraf] n. SF34:4)
hydrogen [‘haidraud3zan] n. &



Lesson 2 Fundamental Concepts in Biology

As you begin your study of biology, keep in mind that science is much more than a
collection of facts, the goal of biology is to study living things: their structure, function,
reproduction and interactions with one another and with the nonliving environment. So we can
identify several fundamental concepts in living things:

Living things are organized into units called cells. Many small organisms such as
bacteria and protists, consist of one cell each, large organisms, such as grasses and humans,
contain up to hundreds of millions of cells. Each cell is a discrete packet of highly ordered
living, biochemistry factory. It takes in nutrients and energy and uses these to maintain itself,
to grow, to respond to change in environment, and eventually to reproduce. Hence, cells are
the units of structure, function, and reproduction in organisms.

Living things respond actively to their environment. Most animals respond rapidly to
environmental changes by making some sort of movement-exploring: fleeing, or even rolling
into a ball. Plants respond more slowly but still actively: stems and leaves bend toward light,
and roots grow downward. The capacity to respond to environmental stimuli is universal
among living things.

Living things reproduce themselves. All living things must die sometimes, and if their
kind is to continue, they must make copies of themselves before they die. This is reproduction.
Among plants and the less complex animals, this aspect of reproduction may simply be an
extension of the growth process. The growing strawberry sends out horizontal stems on which
to develop ‘daughter’ plants which identical with the parent. This kind of reproduction is
called asexual because only one parent is involved. Most organisms engage in another kind of
reproduction—sexual reproduction, which requires two parents contribute to the formation of
the new individual. In this way, new combinations of traits can be produced.

Metabolism. We see a dog can eat and drink. It defecates and urinates, it breathe. With
proper equipment, we can show that the air the dog exhales differ in composition from the air
inhaled: carbon dioxide has been removed and oxygen added. All organisms share this
property with the dog, and this is called metabolism. The essence of metabolism is the result of
energy transfers between substances. When organisms take in material from and give material
back to environment, the materials undergo extensive transformations. In this process, energy
is produced to maintain the activity of the living organisms. For example, in a process called
photosynthesis, plants absorb solar energy and use it to form compounds such as adenosine
triphosphate, or ATP, then the energy of ATP is used to build sugar, starch and other
molecules. Hence, energy is transferred from the sun to ATP and then to molecules that the
cell uses as building blocks or tucks away as energy reserves.

« 10 -



Evolution. Upon thinking about the preceding examples of development, you might
wonder what could be responsible for inheritance—the transmission, from parent to offspring,.
of structural and functional characteristic of each kind of organism. Dogs have puppies, not
kittens, seeds can germinate and develop into fairly exact replicas of parent plants. This is a
storehouse of hereditary information. However, organisms found on earth today are not
identical with those that lived in ages past. Over long periods of time, changes have occurred.
These changes make the evolution of the organisms. Evolution is often adaptive. That is, the
changes have enabled the organisms to live in their environment more efficiently than their

ancestors could have in the same environment.
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reproduction [ri:pra'dakfan] n. 7, 4% exhale [eks'heil, eg'zeil] v. FEH (S {EK)
bacteria [back tiaria](B)n. #E, WHE inhale [in'heil] v. ]} A(K4{%)

protist [proutist] n. A4 carbon dioxide & {bH

discrete [dis'kri:t] a. 433y, AEZEH transformation['treensfe'meif an] n. E{L(1EFD.
biochemistry ['baisu'kemistri] n. 4= ¥p{L2% e, R
capacity [ka'peesitil n. BH, B photosynthesis [.fautau'sinfBasis} n. J&1EH
horizontal [hori'zontl] a. KFHY, #F-1 adenosine triphosphate i # = B8s

asexual [ee'seksjual] a. LR starch [sta:t]] n. JE¥}

sexual ['seksjuall a. PERY, HHW building block {4y, #HRE4

metabolism [me'tebslizem] n. FBEA B inheritance [in'heritens] n. j#{&

defecate ['defikeit] v. HiE, B germinate ['d3za:mineit] v. 8§%, B
urinate [juerineit] v. HEFR, /ME replica [repliks,ri'pli:ka) n. S &4y, &H5




