Chapter 19, 20

Virus (J% & ): A microscopic infectious agent that can only replicate inside the
living cells of a host organism.
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TMYV (JBI 5 7% 95 3 ): A plant virus that infects tobacco plants, known for its
helical structure.
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Membranous Envelope (J&'BL#): A lipid bilayer surrounding some viruses,
derived from the host cell membrane.
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Viral Genomes (J# & 2L [H] 2H): The genetic material of a virus, which can be DNA or RNA.
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Capsid (A 5%): The protein shell that encloses a virus's genetic material.
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Helical or lcosahedral (#2 Jie ]2 8k —+ @ % Ji2): Two common shapes of virus capsids: helical is
spiral-shaped, and icosahedral has 20 triangular faces.
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Bacteriophage (#fl 7l W [# f%): A type of virus that infects bacteria.
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Host Range (78 £ 5L B): The spectrum of hosts that a virus can infect.
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Viroid (2595 #): A small, circular RNA molecule that infects plants, lacking a protein coat.
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Prion (bt 9% ): An infectious agent composed of misfolded proteins that can cause g

neurodegenerative diseases.

BRI A E B R R BT, REAE S B RATHE .

Lytic Cycle (% fi# [8] #}): The process in which a virus replicates inside a host cell and

causes the host cell to burst, releasing new viral particles.
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Lysogenic Cycle (& J& [& H): A viral replication cycle in which the virus's genetic material integrates into

the host cell's genome and replicates along with it.
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Temperate Phages (iffl ifll 1% 5] 1&): Bacteriophages that can enter either the lytic or lysogenic cycle.
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Restriction Enzymes (IR #l /i ): Proteins that cut DNA at specific sequences, used in genetic research.
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ARERFTIUIBIDNAREBR , AT RAREB.

DNA Methylation (DNAF £ T¥)): The addition of a methyl group to DNA,

affecting gene expression without altering the sequence.
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DNA Methylation

CRISPR-Cas9 (CRISPR-Cas9): A genome editing tool that uses a guide

RNA and the Cas9 protein to cut DNA at a targeted location.
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Retroviruses (i ¥ 7% J5 #): Viruses that use reverse
transcriptase to convert RNA into DNA and integrate it Retrovirus oo i
into the host genome.
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Reverse Transcriptase (i ¥ 7% Bf): An enzyme that
synthesizes DNA from an RNA template, commonly found

in retroviruses.
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HLV (A 2 %58 Bt ] 9% ): The virus that causes AIDS, attacking the immune system by targeting T cells.
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AIDS (3 i% Jm): Acquired Ilmmunodeficiency Syndrome, a disease caused by
HLV that weakens the immune system.
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Ebola (1 1 1 J% #): A deadly virus causing hemorrhagic fever, often fatal, transmitted by direct contact
with infected fluids.
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Covid-19 (#i 7 Jm ¥ ): A respiratory illness caused by the SARS-CoV-2 virus, leading
to a global pandemic.
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Emerging Viral Diseases (#15% J# & ' % J%): New or previously unrecognized viral infections that threaten
global health.
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H Spikes and N Spikes (H X #2 fIN X #2): Proteins on the surface of
influenza viruses: H (hemagglutinin) helps the virus bind to host cells,
and N (neuraminidase) helps release new viruses.
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[nfluenza Virus (it /& Jf ): A virus that causes influenza, characterized by flu-like symptoms, including

fever, cough, and body aches.
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DNA Sequencing (DNAUl JF): The process of determining the exact sequence of

nucleotides in a DNA molecule.
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Nucleic Acid Hybridization (B %% 2 ): A technique used to detect specific sequences of nucleic acids by

forming complementary bonds.
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PCR (% & 8614 =X Ju fz): A method used to amplify specific segments of g A
DNA, creating multiple copies for analysis. / ™ o, <
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Nanopore (1 i #L.): A tiny hole used in molecular biology for sequencing Gyctes t 2 s
DNA and analyzing individual molecules.
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Bacterial DNA Plasmids

Plasmid ([ it ): A small, circular piece of DNA-found in bacteria, often

used in genetic engineering.
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Cloning Vector (5 F# # 1%): A DNA molecule used to carry foreign genetic material into a host cell for

replication.
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Antibiotic Resistance (FL4 % Hi #4'£): The ability of bacteria to resist ~ Howdoesis -
A bunch of bacteria, a few of occur? Bacteria transf fers resistance
the effects of drugs that once killed them or inhibited their growth. m—— o
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Antibiotic kills the germs, Remnaining are the resistant
pathogens or not pathogens, they can develop freely

Transformation (¥ T4): The process by which a bacterial cell takes up
and incorporates foreign DNA from its environment.
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Transduction (¥ 5): The process by which bacterial DNA is transferred from one bacterium to another by
avirus.
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Conjugation (% 4): The transfer of genetic material between bacterial cells through direct contact.
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DNA Cloning (DNAE [%): The process of making identical copies of a segment of DNA.
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Recombinant DNA (Z ZHDNA): DNA that has been artificially created by combining DNA from different

organisms.
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Restriction Sites (PR | i {3 % ): Specific sequences of DNA B
where restriction enzymes cut. D\ AATTC
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Restriction Fragments (IR #l J+ £2): Pieces of DNA produced by the action of restriction enzymes.
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Sticky Ends (iii ' K iif): Overhanging ends of DNA fragments created by certain restriction enzymes,
which can bind with complementary sequences.
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cDNA (B #FDNA): DNA synthesized from an RNA template by the enzyme reverse transcriptase.
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Gel Electrophoresis (4 ik # iik): Gel electrophoresis is a laboratory technique =
used to separate DNA, RNA, or proteins based on their size and charge. The e E Nigton’
samples are placed in a gel matrix, and an electric current is applied. Smaller ot oo :
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molecules move faster through the gel, allowing them to be separated for further analysis.
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Taq Polymerase (Taq® & Bf): Taq polymerase is a heat-stable enzyme derived from

the bacterium Thermus aquaticus. It is commonly used in the polymerase chain . ‘ i E
reaction (PCR) process to synthesize DNA by adding nucleotides to a growing DNA I

Taq DNA polymerase

strand. Its ability to function at high temperatures makes it ideal for PCR.

TaqRABE & —PPATEERE |, ] B M & Thermus aquaticus. E 8 & H TR AR N (PCR) i
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STR (32 # BX & £ J5 %): STRs are regions

of DNA where short sequences of base Short tandem repeats 8 repeats

pairs are repeated. These regions are Participant1  CTAGAGATAGATAGATAGATAGATAGATAGATAGATACTAGACTAGACTAG
Participant2  CTAGAGATAGATAGATAGATAGATAGATAGATAGATAGATACTAGACTAGA
highly variable among individuals and are Participant3  CTAGAGATAGATAGATAGATAGATAGATAGATAGATAGATACTAGACTAGA
Participant4  CTAGAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATACTAGAC

often used in forensic science for DNA 9 repeats |

profiling and identification, as the
10 repeats

number of repeats can differ significantly
between individuals.
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DNA Fingerprint (DNA¥E £0): DNA fingerprinting is a technique used to

identify individuals based on unique patterns in their DNA. It relies on i

the analysis of STRs and other genetic markers to generate a profile that o o
is almost unique to each person, used in forensics and paternity testing. = | =
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RFLP (IR #l'H = £ K & £ 751 ): RFLP is a molecular technique that exploits variations in DNA sequence
that affect the length of restriction enzyme-digested fragments. These variations can be used to
differentiate between individuals or species and are used in genetic mapping and diagnostics.
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GMO (%% 2 A 4 M): A GMO is an organism whose
genome has been altered in a way that does not occur
naturally through mating or natural recombination.
This modification is often achieved using
biotechnology to introduce new traits, such as
resistance to pests or improved nutritional content.
BEREM (GMO) ERHEAFMBATFART X
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Gene Pharming (£ & 24 ¥1 % 1%): Gene pharming is the use of genetically modified plants or animals to
produce pharmaceutical substances, such as proteins or vaccines, for medical purposes. It offers a
cost-effective method to produce drugs that are otherwise expensive to synthesize.
KAHMRERNAEARENSME A TESBREAMOE , wnEARSGE. ERMT—
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Organismal Cloning (A i/l f% 5 F£): Organismal cloning refers to the process of creating a genetically
identical organism by asexual reproduction. The most famous example is Dolly the sheep, cloned in 1996.
This process involves nuclear transfer, where the nucleus of a somatic cell is transferred to an egg cell
with its nucleus removed.
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Dolly: The Cloning of a Sheep, 1996
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Totipotent Cell (& it 4l i): A totipotent cell is a type of stem cell that has the potential to differentiate
into any cell type, including the cells necessary to form an entire organism. This is the most versatile type
of stem cell and can develop into both embryonic and extra-embryonic tissues.
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Nuclear Transplantation (%% i#): Nuclear transplantation is a

Somatic body cell with desired genes

technique where the nucleus of a somatic cell is transferred @ N . oo et s e lesed esm el

into an egg cell that has had its nucleus removed. This process @ — %

is used in cloning and has the potential to produce genetically E@ 3 O/ -
identical organisms. REPRODUCT;:L;::::A %@ b Suomme Motr
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Embryonic Stem Cells (J& it T 4l fi): Embryonic stem cells are pluripotent cells derived
from early embryos. They have the ability to differentiate into nearly all cell types in the
body, making them a valuable resource for medical research and potential therapies for

a variety of diseases.
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Adult Stem Cells (Ji A T #H i)): Adult stem cells are multipotent cells found in ol gy

adult tissues. Unlike embryonic stem cells, they are more specialized and can only

develop into a limited range of cell types. They play a crucial role in tissue repair \ /
A—

and regeneration.
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Pluripotent Cells (£ f #fl iB): Pluripotent cells are stem cells that can develop into almost any cell type in
the body, except for extra-embryonic tissues. Embryonic stem cells are an example of pluripotent cells.
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[PS (Induced Pluripotent Stem Cells, 3% % £ & T #Hi): Induced pluripotent stem cells (iPSCs) are adult

cells that have been reprogrammed to revert to a pluripotent state. This innovation allows for the creation
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of stem cells without the use of embryos, which has significant ethical and therapeutic implications.
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SCID (Severe Combined lmmunodeficiency, /™ I Bk & % & 8 I& Ji): SCID is a genetic disorder
characterized by a severely weakened immune system, making individuals highly susceptible to infections.
[t often results from mutations in genes involved in immune cell development.
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Neutrophil Red blood cells Leukemia cells

Leukemia (H I J%): Leukemia is a type of cancer that
affects blood cells, typically starting in the bone
marrow. lt results in the production of abnormal white
blood cells, which impair normal blood function.
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Eugenics (1 4 %): Eugenics is the study of or belief in improving the genetic quality of the human
population through selective breeding or other means. It has been historically associated with
controversial practices, such as forced sterilizations and discriminatory policies.
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