APBIO Fall Semester Final Review

e Carbohydrates Properties (8K & ¥ B 451 )
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Solubility (& f#'E) : Simple carbohydrates (e.g., glucose, fructose) are water-soluble due
to their polar -OH groups, while complex carbohydrates like starch are less soluble.
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Taste ([fi18) : Simple sugars are sweet, while complex carbohydrates (e.g., starch) are
tasteless.
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Structure (#%#4) : Carbohydrates contain carbon (C), hydrogen (H), and oxygen (O) in a
ratio of 1:2:1 (e.g., C6H1206 for glucose).
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Energy Source (ff& k&) :They are the primary energy source for living organisms,
releasing energy during cellular respiration.
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Reducing Nature (& Ji'H) : Monosaccharides and some disaccharides (e.g., glucose,
lactose) are reducing sugars and can react with Benedict's solution.
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Polymer Formation (®-A& M) : Carbohydrates form polysaccharides (e.g., cellulose,
glycogen) through glycosidic bonds.
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Optical Activity (JiE 1) : Many carbohydrates exhibit optical isomerism, rotating
plane-polarized light.
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Hydrolysis (OKf#'4) : Disaccharides and polysaccharides can be broken down into
monosaccharides with acids or enzymes.
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Hygroscopic Nature (B2 ) : Some carbohydrates (e.g., sugar) attract and hold water
molecules.
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e Water Properties (JKHI451HE)

(0)

Polarity (i'4) : Water is a polar molecule with partial positive charges on hydrogen and a
partial negative charge on oxygen, allowing it to form hydrogen bonds.

IS5 F BARME , SR T 805 E B AT, BUR T 85 Fr e AE , ox K RE A% T2 R BE.
Universal Solvent (18 & 57) : Water dissolves many substances, especially polar and
ionic compounds, making it essential for life.
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High Specific Heat Capacity (&L %) : Water absorbs and retains heat, which helps
regulate temperature in organisms and the environment.
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Cohesion and Adhesion (P1% N1 1M & 1) : Water molecules stick to each other
(cohesion) and to other surfaces (adhesion), which allows capillary action in plants.
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High Surface Tension (& 3 @5 J1) : Water has a high surface tension due to hydrogen
bonding, allowing small organisms to move on its surface.
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Neutral pH (' HEBRIEE) : Pure water has a pH of 7, meaning it is neither acidic nor basic.
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e Proper Graph Type (BEYHEFEM) 4o Nicest Fruit
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Bar Chart (FilX &)

Use for: Comparing categories or groups.
Example: Sales of different products in a month.
Key Feature: Easy to compare quantities. 5
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Line Graph (71 4 &) S

Use for: Showing trends or changes over time.

Example: Stock prices over the past 6 months.

Key Feature: Shows progression or trends.
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Pie Chart (1} &) o 202 by parcantage
Use for: Showing proportions or percentages.

Example: Market share of companies in an industry. 257%
Key Feature: Best for showing part-to-whole relationships.

T Eora s SERMNXS ki Asmphmmat. P4
Histogram (B i &) .
Use for: Displaying frequency distributions. _—
Example: Test scores of students in a class. N
Key Feature: Similar to bar charts but for continuous data.
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Scatter Plot (8% & &)

Use for: Showing relationships or correlations between two variables.
Example: Relationship between height and weight of students.

Key Feature: Reveals patterns, clusters, and outliers.
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e Interpret graph (FAFFE %)
e Osmosis/Diffusion Lab Data Interpretation (;5 & /¥ #% X% = X 15 7 %)
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Osmosis: If water moves into the object, the mass increases (hypotonic solution). If water
moves out, the mass decreases (hypertonic solution).

SHEER . mBORABAMK , FRIEM (K5E M) osmest Piffusion =
WK ST MK, B R (BSHER) . oot °°°
Diffusion: Solutes move from high concentration to low %%% >0 o
o0 o ece
concentration until equilibrium is reached. oo
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Hypotonic Solution ({5 & & ): Water enters the object; mass increases.
RSAR : Kyt NAHRE, BB,

Hypertonic Solution (155 & /& ): Water leaves the object; mass decreases.
mEAR  KABETTHR, FERED.

[sotonic Solution (%5 & & ): No significant mass change.
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e Internal Membrane Function (Z0 B &/ Th &k



o Compartmentalization (5 FRINAE) : Internal membranes divide the cell into distinct
compartments, allowing different cellular processes to occur simultaneously without
interference.
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Example: Membranes surround organelles like the nucleus, mitochondria, and lysosomes
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o Surface for Reactions (Ju Ju 3K ) : Internal membranes provide surfaces for essential

biochemical reactions, such as cellular respiration and photosynthesis.
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Example: The inner membrane of the mitochondria contains enzymes for ATP production.
B1F - i PR A IS A ATP-S U & RIS

o Transport of Substances (1 Z%i) : Internal membranes regulate the transport of
molecules in and out of organelles, maintaining specific environments.
PIRRTE T o0 F o W IS | 2 RS E R
Example: The endoplasmic reticulum (ER) transports proteins and lipids.
¥ : AR (ER) iz & AR MAER Kz,

o Energy Transformation (fE&%#2) : Internal membranes are critical for energy
conversion processes.

MENTREBRIEGIEERER.
Example: Chloroplast thylakoid membranes carry out photosynthesis.
BlF - MGk ERBERITESER.

0 Molecular Synthesis (4 & %) : Internal membranes participate in the synthesis of

proteins, lipids, and other macromolecules.

MRS 5 &8 F. JEFRMEMARNT KE K.

Example: The rough endoplasmic reticulum is involved in protein synthesis.
Bl - lHmARNSSE B RSMN.

o Cell Signaling (#IfiR15 S % %) : Internal membranes can help in signal transduction,

enabling communication within the cell.
PIRFEIE S et h 215, 020 el PY &6 o AT 3257
Example: Membranes contain receptors that respond to signals like hormones.
Bl ARZAZE, TN REZFES Il o .
e Graph Independent/Dependent Variable (H H %/[H% &)
o Independent Variable (B Z &) : Always on the x-axis (horizontal).
BZE : T3 OKTH) .
o Dependent Variable ([ Z &) : Always on the y-axis (vertical).
WEZE : BEM Ty (EEMW) .
e Membrane Function/Potential (JIi& i1 Th it 5 B 131 )

o Selective Permeability (£ % ot'#) : The membrane controls what enters and exits the
cell, allowing nutrients, water, and ions to move while keeping harmful substances out.
B il W B ot SRR, A E SR MIBT. OKIE st | B e P IE A EFE B U

o Cell Communication (I8 15) : Membranes contain proteins and receptors that allow
cells to respond to signals (e.g., hormones).

MR EZHEARMZTE , HOMARRERSRmENES (%) .

o Transport of Molecules (¥ iz %) :

o Passive Transport (¥ zhiz %) : Molecules move from high to low concentration (diffusion,
0SMOsis).
wizhzti c MBANBRERIRREZZ) (V. S5H) .

o Active Transport (£ zhiz%i) : Requires energy (ATP) to move molecules against the
concentration gradient.

Thichi - HEREE (ATP) B YVF K i E Iz .



0 Membrane Potential (JRH ii) : Membrane potential is the electrical potential difference
across the membrane due to the unequal distribution of ions (e.g., Na*, K*, CI").
JRBE G EBTET (WNa. K. CI) 5t A 151 S 2080 = P a4 e 17 2

0 Resting Potential (## /& ¥ 1) : In resting cells, the inside of the cell is negative relative to
the outside due to ion gradients maintained by ion pumps (e.g., sodium-potassium pump).
AR AR ER  SEHBETHEME TR (WHHR) HEFM.

0 Action Potential (zh1FH 1) : When stimulated, ion channels open, causing a rapid change
in membrane potential (e.g., in neurons).

HFH WA BT AETH  EaRREN (IR IFR i) |
Phospholipid Structure (T g5 i4)

o Phospholipid Structure (%Mg¢#4) : Phospholipids are the main component of the cell
membrane. Each phospholipid molecule has:

B EMBRNET NS , 8 BB TR -

o Hydrophilic Head (JK3%3k) : Made of a phosphate group and glycerol, it attracts water.
FoK 3 o P TERR A A 0 S A A%, IR SIOKR S T

o Hydrophobic Tails (HiJKFE) : Made of two fatty acid chains, it repels water.
oK E : H PR &R IR S 40 X, HE R OS5 1.

o Phospholipid Bilayer (IEW 5 FJZ) : In water, phospholipids form a bilayer with
hydrophobic tails facing inward and hydrophilic heads facing outward, creating a barrier
that separates the internal and external environments of the cell.
ok BES TIERNAS TE |, GOKERA |, FORLHI, ER—DIREMARAIET
R

Calculation (it &)
SA/V Ratio (MRS fKimLk)

o SA/V = Volume/Surface Area

o Higher SA/V ratio = Faster exchange of materials = More efficient cells.
SA/VI.& = M TR E R = W ERE G,

0 Lower SA/V ratio = Slower material exchange = Limits cell size.
SA/VILAR = M 242 18 = AT IR

Osmosis/Diffusion Lab Data Interpretation (;5 & /¥ &% X% ¥ IE 5 i)

0 Mass Increase: If an object (e.g., potato slice) gains mass, it was placed in a hypotonic
solution (lower solute concentration outside; water enters the cell).
PEG : Mk (wta2k) AIRSERS , Kok N,

0 Mass Decrease: If an object loses mass, it was placed in a hypertonic solution (higher solute
concentration outside; water leaves the cell).
PmEREL  MELESSARS , KaBETTHR.

o No Change: If no mass change occurs, the solution is isotonic (equal solute concentration).
MELEWN: AREFSH, FRKREMREZE.

o Osmotic Pressure (;5 %) : Osmotic pressure is the pressure exerted by water
movement across a membrane due to differences in solute concentration.
SERELEBARRKREZESBOKSERZ L EN.

Prokaryote Structure (JRiZ 4R sEi4)

o Basic Features (X U4F4E) : No nucleus; DNA is in the nucleoid region. Lacks
membrane-bound organelles. Has a cell wall for protection.

A MR, DNAG T Xt ; S0 8B B A iees ; B A M E.

o Plasma Membrane (#figfiE) : Controls transport.

21l M
o Cytoplasm (ZfiBFi) : Fluid containing molecules and ribosomes.

2R F T R




o Ribosomes (IZ#E1K) : Protein synthesis.
T E B B S K.

o Flagella/Pili (¥##E/m E) : Movement and attachment. contiole || rsosome
Wz 2 . 'LL b & g

e Endomembrane System (P98 % %) S5 ' e
- ol r

o Nuclear Envelope (&) : Protects the nucleus. Cytosol . SS=3
15 15 20 o

o RoughER (i@ PIFI M) : Protein synthesis with ribosomes. "
SwEtk  sHTE AR A 7

o Smooth ER (BB A M) : Lipid synthesis and detoxification. ‘ L
/ﬁ\ﬁﬂs F/I:i # ﬁﬂ -Eézl- . Cytoskeleton smooth ER

o Golgi Apparatus (B /R#E 1K) : Modifies, packages, and ships proteins and lipids.

B, ITRMcHEAR /AR,

o Llysosomes (AEE{K) :Breaks down waste.
S RRIEM.

o Vesicles (%) : Transport substances.
=i .

e Transmembrane Protein Structure (& E B 45i4)

o Hydrophilic Regions (KX ) : Interact with water outside and inside the cell.
SHBAI O HEAER.

o Hydrophobic Regions (&KX 1#%) : Embedded within the phospholipid bilayer.

i AR T EN.

o Transport Proteins (iZ %ii & H) : Move ions and molecules.
CHIEBD  cHiBE TN T,

o Receptor Proteins (¥ K% H) : Signal recognition.
TREBQ WAIBEENT.

e Photosynthesis Graph (GEE1FHEX)

o Light Intensity vs. Rate of Photosynthesis (858 H 5% 5 1FHIRZE) : Aslight intensity
increases, the photosynthesis rate increases until it plateaus (reaches a maximum).
SR F I | EEFRREEM , B AYEAE (FEM) .

o CO: Concentration vs. Photosynthesis (CO:&k & 5% & 1F M) : Higher CO: concentration
increases the photosynthesis rate until saturation.

ERBICORESIBMKSIFHRE , BB S.

o Temperature vs. Photosynthesis (it JE 5% & 1F ) : Photosynthesis rate increases with
temperature up to an optimum point; beyond this, enzymes denature, and the rate
decreases.

FKEFHAREMERE 7T, AREREAY R KE , HIkEEIELHESBRETRE.
e ATP Synthase (ATP4& fXf§)

0 ATP Synthase is an enzyme found in the mitochondria and chloroplasts that synthesizes
ATP from ADP and inorganic phosphate (Pi) using the energy from a proton gradient across
the membrane. It functions during oxidative phosphorylation in mitochondria (cellular
respiration) and photophosphorylation in chloroplasts (photosynthesis).

ATPA X B 17 78 T 2 i P 0wt 2k ok o | 3 o ol 5 8 5 6% 6 k2015 ADIP i JC 1, B R
(Pi) BRXATP. &1L 1 0 BT TBEER 18 10 i 43 1K ) 5k B PR Tk 12 b & 15 15 .
e Respiration Data Interpretation (0K 353 #4850 i)

o Oxygen Consumption and Carbon Dioxide Production (‘R U iH # 5 — R 8% 7™ 4 ): Higher
oxygen consumption and higher CO: production indicate a higher rate of cellular
respiration. The respiration rate increases with temperature, up to an optimal point, after
which it declines as enzymes become denatured.

& Vacuole Nucleolus Nucleus
Mitochondrion

Golgi apparatus
RoughER

Cellmembrane
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e Photosynthesis Data (%A 1F F¥#1E)
e Competitive Inhibitor Function (3 't # $1 571 19 Th &k
o Competitive inhibitors bind to the active site of an enzyme, competing with the substrate
for binding. This reduces the rate of enzyme-catalyzed reactions because fewer
enzyme-substrate complexes form.
52 A IR 5 R TE 4 A BB B SR B, AN T R AR e 1Y Ju R R = A R - i
MEE WD
o The effect of a competitive inhibitor can be overcome by increasing the concentration of
the substrate.
B Tk 1 R R T L), B I S e 1 5 B S0
e Enzyme Function Experimental Data (#if Th &, X 30 8K 18)
e Photosynthesis CO2 (Gt&1F H = =R Thik)
o The Calvin cycle, also known as the dark reactions or light-independent reactions, takes
place in the stroma of the chloroplast. lt is the part of photosynthesis where carbon dioxide
(CO») is fixed into organic molecules, ultimately forming glucose.
TRV |, Wik A R s kMR , RAEAHZEMER S |, EXE51FH—3F
S, B TRMER (CO.) WRERIERAUSA T+, &EFENFHZEE.
o ATP (=WHERRH)

0 ATPis the primary energy carrier in cells. It NH2
consists of adenine, ribose, and three phosphate o) 0 o) N XN
groups. Energy is released when-the bond between I PN S </ |

. , HO—P—0—P—0—P—0 P
the second and third phosphate groups is broken, (I)H (I)H (l)H 0 N N

converting ATP into ADP (adenosine diphosphate).
ATPEMALF M E XL B H K | B3 RITIE. &
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0 ATPis used in cellular processes such as active
transport, muscle contraction, and protein synthesis.
ATPRTHAECEIR , mEzhizhm. ARG mE B R A X,

e Photosynthesis/Respiration Energy (3%& 1F F/IFEIR A% F & &

o Photosynthesis (3t & 1F f): Converts light energy into chemical energy stored in glucose. It
occurs in the chloroplasts, where light reactions generate ATP and NADPH, and the Calvin
cycle uses these to fix CO: into organic molecules.

R ENANEREFAR AR S  KEAHRIEP |, k04 XATPFINADPH ,
SR AR A ) R ok e R BO1F —RmIWERE E R L T

o Respiration (08 1 H1): Breaks down glucose into ATP through processes like glycolysis,
the citric acid cycle, and oxidative phosphorylation in the mitochondria. ATP is used as
energy by the cell.

A E a0 E B AR T B PR AR A 0 R TR T oF R S BRI AT 8 T SEATP | ATP R 4 il 12 11t

Ak‘ = Substrate
Ak = . m——
e Chemiosmosis (435 1%)

e Enzyme Function Graphs (#& It &)
e Enzyme Specificity (i 9% 7 H)

o Enzymes are highly specific to their substrates due to the unique shape of their active site,
which fits only specific substrate molecules. This specificity allows enzymes to catalyze
only certain reactions.
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Enzyme Denaturation (i % ') (* °:;M§

ATP Hydrolysis (ATPIKfi#) 00"

0 ATP hydrolysis is the breakdown of ATP into ADP and inorganic phosphate (Pi) by the
addition of water, releasing energy used by the cell for various activities.
it IOKCRE ATP S fif WADPI E ULBRER (Pi) , BUHIRA T &M iE 20BNk &

Metabolism and Oxygen Consumption (ftit 53R <iHE)

0o Metabolism (ft #5): Refers to all chemical reactions that occur within a cell to maintain life,
including both catabolic (energy-releasing) and anabolic (energy-consuming) processes.
MPABEREGAFIANER Y , BEBRG (BMaEE) MEMRE GHRERE
chifg.

o Oxygen Consumption (8 i #£): Oxygen is consumed during aerobic respiration as it is
the final electron acceptor in the electron transport chain, leading to ATP production.
ARNFREES RS AR T EREPRE LR TEER, WiHE , FERATPHIZEMX,

Light Reactions (3f fu E)
o The light reactions of photosynthesis occur in the thylakoid membranes of chloroplasts,

where light energy is captured by chlorophyll and used to produce ATP and NADPH, which
are used in the Calvin cycle.

SEEAE B U & A SR KR R BIANE |, O A3 2R IR UK FF R T AR ARATP T
NADPH , X 4§ 8 5 F 18 F R AR ER b i .

Enzyme Optimal Conditions (Fif i & 1% & 1)

Negative Feedback (1 Ju &)

0 Negative feedback is a regulatory mechanism-in which a change in a system triggers a
response that counteracts the initial change, maintaining balance or homeostasis.
—FRTHLE , FHEPmENAE R, RAFATIMEE N, IR FEal s,

Electron Transport Chain/ATP Synthesis (H ¥ % 1 f&/ATPA %)

o The electron transport chain (ETC) is a series of proteins embedded
in the inner mitochondrial membrane (or thylakoid membrane in
chloroplasts) that pass electrons, ultimately producing a proton
gradient that drives ATP synthesis via chemiosmosis.

—FE Vi ANKR AR (S RREERERE) fEAR , 8ot e
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Oxygen Consumptlon Graph (RSH#EE)

Factors Affecting Enzyme Reaction Rate (IR Jo [ iR 2 f4 A % )

o Substrate Concentration (JE YK ): As the concentration of substrate increases, the
reaction rate increases until the enzyme becomes saturated.
P ERYR RGN , v REREM , B 30K 2 00,

o Temperature and pH (.n'?l J flpH): Deviations from the optimal temperature and pH reduce
enzyme activity.

{55 B 1+ 8 flpH £ v3 0 B6 1 ’E'I_Jt
Experimental Data-Respiration Rate (X3 #(1E - IF IR 2k %)
Signal Transduction (F5#% %) @ Rocoption @ Transduction | O Rospons

o Reception (£ I%): A signal molecule (ligand) binds to a ey .
receptor on the cell surface or inside the cell. 3..,.0..,“ e ;‘, R
FESsT (BRK) SHpRme HBANEKES. Relay malecules i a signal p e

o Transduction (% §): The receptor undergoes a
conformational change, activating intracellular iﬂ:},‘:‘?g

EXTRACELLULAR CYTOPLASM
FLUID

Plasma membrane
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signaling pathways, often involving second messengers (]ike CAMP, calcium ions).
FTHRREMFEW, MEMBANGBESESET , AELRF _GE (WcAMP. #5
T%) .

Response (Ju J¥): The signal transduction pathways lead to a cellular response, such as
changes in gene expression, cell division, or metabolic activity.

FEERSERSEMMU Y , FlaRRARAEN. HiEn RS E T

Feedback Inhibition (Jo % #)

(0)

Feedback Inhibition (Ju T #] i ): Feedback inhibition is a regulatory mechanism in which the
product of a process inhibits an earlier step in the process to prevent the overproduction of
the product. This helps maintain homeostasis.

—T*ﬂmﬂl%‘l,ﬁﬂP AN LR B 7 A ]z oh FR B IR TR DLW T R ot
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Mitosis vs. Meiosis (25 3 vs. )

(0]

Mitosis (1 22 7 %): Results in two genetically identical daughter cells, used for growth,
repair, and asexual reproduction.

FEMA LA SBEEN TR, ATEK. BEMIE%AE.
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0 Meiosis (V¥ 5 %!): Results in four genetically diverse daughter cells, used for sexual

reproduction.
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e Cell Cycle DNA Graph (i i[5 HAIDNAK )

o A graph of DNA content in a cell cycle shows phases
such as G1, S, G2, and M. The DNA content doubles
during the S phase as DNA is replicated, and then the ’
cell divides in mitosis. N
A E HAIDNAKE 2 RG1. S, G2iIMERr . 1ESHA | \
DNAZ 1% , [A 7ADNAY 5 #l , Mjs MALAER 22 5
HPn .

Glucose Regulation Graph (7 % ¥ 78 77 /)
Chromosome Number Changes in Mitosis (25 2+ i i B %)

o During mitosis, the chromosome number remains the same. Each daughter cell receives an
exact copy of the chromosomes from the parent cell.

AusnEotizd BB EEAZ. 5407 AR E AR5 U — 5B F o
e Positive Feedback (iE Ju %)

o Positive feedback amplifies the initial stimulus, leading to an enhanced response. An
example is the process of childbirth, where oxytocin stimulates contractions, which in turn
stimulate more oxytocin release.

IEf IR mmas R , NmMamE BRI, FlsgotiBd , S F BT8R E ,
O T 0 AR 2 T R BRI

Active Site Mutation GEHPERL & K %

[nhibition-Figure Interpretation (¥ il & fi# it ¥ )

o I[nhibition can be competitive (competing with the substrate
for the active site) or non-competitive (binding elsewhere
on the enzyme, changing its shape). A graph might show
how increasing substrate concentration can overcome

competitive inhibition but not non-competitive inhibition. o . .
MmE T EEslr (5RMESEHLNS) SFEes ioitors | imhibiors " mhibitors.
R GEEREEMEMNE |, rUZEHER) . o§ 2R
KGO0 YK 0T L), 5 I g St | 1B JT 5 v I E 52 et |

e Steroid Hormone Function (35 [&E #i% % D fk

e Cell Cycle Regulation (Zjif.E Hi i 45)

o Gl Checkpoint (G116 # £): Determines .

whether the cell is ready to proceed with //,— Check for:
DNA replication. It checks for adequate size, —‘SzCheekpoint —_

Check for:

nutrient availability, and DNA integrity. - Cell size & ’
RE R A fE & 4F F ADNAE il B IS peplogion
2 M AE AN . B IR IDNATE B -
o G2 Checkpoint (G2I& # &) Ensures that
DNA replication has been completed s
DNA Synthesis /

* Chromosome spindle attachment

G, Checkpoint

Check for:
* Nutrients
* Growth factors
* DNA damage

correctly before the cell enters mitosis.

W IRDNA S il TS , HABA fLot AR

X

0 M Checkpoint(Mi & £1): Occurs during
mitosis to ensure proper chromosome alignment and segregation.
RAEMR 2250 W12 |, i 3 8 HEZn 5 85 I 5.

o Cyclins ([&] #1 % B): Proteins that regulate the progression of the cell cycle. Their
concentration varies throughout the cycle.

T AR MR E BB, R AR A T

GO (Resting State)




o Cyclin-Dependent Kinases (CDKs) ([& # & B #«iffi 14 #% B ): Enzymes activated by cyclins.
Together, they phosphorylate target proteins to promote cell cycle progression.

SEMEAESRIME , BIRMEIFE D |, #2400 E K eHE.

e Pedigree (i)

Autosomal Recessive Pedigree
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1 2 3
e Genetic Cross (EfEZ Q)
Punnett Square in
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e Meiosis Nondisjunction (A HRIENE)

(0)

Nondisjunction occurs when chromosomes fail to separate properly during meiosis, leading

to gametes with an incorrect number of chromosomes. This can result in conditions like

Down syndrome (trisomy 21) or Turner syndrome (monosomy X).
FrBERELARBAORARES , FEEREEHIBEN  SBRETHFEFERESER
ﬁﬁ%‘ﬂ%%ﬁﬁ/\r (=215 36 SR/NEEE (BEXCEEEK) Fifkik.

e Linked Genes (EH{HRA)

(0]

Linked genes are inherited together due to their proximity on the same chromosome.
EMBEAFEN TR —FEKk EHETmN—&#%.

Unlinked genes assort independently, as they are located on different chromosomes or far
apart on the same chromosome.

EISL BTNl VA R O R 7 S o A B R N S o (RS R LAV 8

e Genetic Cross Achondroplasia (BZEZ Y- B AXBA L)

(0]

Achondroplasia is a genetic disorder caused by a dominant allele. A genetic cross can be
used to predict the probability of offspring inheriting the condition. Ilf one parent is
heterozygous (Aa) and the other is homozygous normal (aa), the cross would produce a 50%
chance of an affected child.
EEETAE—Wmiﬁ SRR R A E K BR. 8% 2 ROTDL kI s 18 %
Wﬁrmﬁw MRE—FRXEBEEETF (Ad) , B—THEMGEEHEHXAFAY (aga) , ¥R
EREASORWIMERE —NERFIZT.

° Sex-Lmked Traits ('MEBREEIK)

(0)

Sex-linked traits are traits controlled by genes located on sex chromosomes (X or Y). The
most common sex-linked traits.are X-linked, such as color blindness or hemophilia. These
traits are often more common in males because they only have one X chromosome.
BRI R Bl B R (XEY) i AR H K, & E B B XER X
mepEsmkm. HTRAEIR —AXFER , s aEREFERAEL

e Genetic Cross - Null Hypothesis (#& % 9 - i)

(0]

A null hypothesis in genetic crosses is used to test if the observed genetic results differ

significantly from what is expected by chance. [t suggests that any observed differences are

due to random variation.

& 2 W Eﬂ%# AT UMRBEERBNREERESSMHYIAEEREEZEASR. ©XRW
WA %) 1 % 7 £ B T PR 2 TR ER.

e Genetic Cross - Chi-Square (EZ T U - F HIEYK)

Chi-Square Distribution Table

Level of Significance |

2 2 1 | 0.00004 | 0.00098 | 1.642 | 2.706 | 3.841 | 5.024 | 5.412 | 6.635 | 7.879 | 9.55 | 10.83
— E (O - E) 2 0.01 0.0506 | 3.219 [ 4.605 | 5.991 | 7.378 | 7.824 | 9.21 | 10.6 | 12.43 | 13.82
3| 00717 | 0216 |4.642|6.251|7.815]9.348 837 | 11.35 [ 12.84 | 14.8

df
| 0995 [ 0975 [ 02 [ 0 [ 0.5 [0.025] 0.02 [ 0.01 [0.005[0.002] 0.001 |

9.348 | 9.837 16.27

4| 0207 | 0484 |5989]7779 0488|1114 1692 | 18.47
E ['5] 0412 | 0831 |7.289]9.236|11.07 | 1283 : 518912052 |

[6| 0676 | 1237 | 8558 | 1065 | 12.59 | 1445 | 15.03 | 1681 | 1855 | 20.79 | 22.46 |

2 7] 0980 | 169 [9.803[1202]1407] 1601|1662 ] 1848]2028] 226 [ 2432
X = the test statistic Z:the sum of 8| 1344 | 218 [11.03]1336]1551[17.54]1817 2009 21.96 | 2435 26.12
9| 1735 | 27 |1224]1468]1692]19.02]19.68 ] 21.67]23.59 | 26.06 | 27.88

10| 2.156 3.247 (1344|1599 |18.31|2048 |21.16 | 23.21 | 25.19 | 27.72 | 29.59
>

O = Observed frequencies E = Expected frequencies 11] 2603 | 3816 [ 14631728 2935 | 31.26 |
12| 3074 | 4404 [ 15811855 3291
13| 3565 | 5009 [1699 | 198122 3453
14] 4075 | 5629 6 | 23.6 36.12

15| 4.601 6.262
16| 5.142 6.908 |2

2 =
O E 17| 5.697 7.564 |[21.62|24.77|27.59 | 3 31 | 33.41]35.72|38.65|40.79
2 —
18 | 6.265 8231 |[22.76|25.99 | 28.87 | 31.53 | 32.35 | 34.81 | 37.16 | 40.14 | 4231

1| 25 |2749|28.26|30.58| 32.8
263 |28.85/29.63 | 32

377

5139.25

19| 6844 8907 | 239 | 27.2 |30.14| 32.85 69 | 36.19 | 38.58 | 41.61 | 43.82
20‘ 7.434 ‘ 9.591 |25.04 2841 3141 |34.17 |35.02|37.57| 40 |43.07|45.32

Note that for v > 100, percentiles of y?may be approximated with )(fm = %( Z@qp) + V2 — 1)~
utilizing the percentiles Zp):

\P[ooﬂl\000:|00|0\oozslo(wo[oz:o]0:00[07:0\09<0|097:[0990\099<|0999\
-3.090 | -2.576 | -2.326 [ -1.96 | -1.645 | -0.674 | 0.000 | 0.674 | 1.645 | 1.960 | 2.326 | 2.576 | 3.090




e Genetic Cross - Experimental Data (=% % Q - SC0#1E)
e DNA Mutations (DNAX %)

o Silent Mutations (ifL B X % ): These mutations do not change the protein produced, so they
typlcally have no effect on the orgamsm
AUUEFAR , AFETEMK R Z

0 Missense Mutatlons (8 X X Z): These mutatlons change the amino acid sequence, which
can alter the function of the resulting protein. This can lead to diseases or disorders if the
protein is crucial for cellular functions.

PIEEAFMRRRFY, TR SEBER.

0 Nonsense Mutations (7t X X Z): These mutations introduce a premature stop codon,
resulting in a shortened protein that is often nonfunctional. This can cause severe genetic
disorders.

RmAILEEARMEN , SBEIGBEEOR.

o Frameshift Mutations (TZﬁ“u X %): Insertions or deletions can shift the reading frame,
leading to a completely different protein being made. This often results in a nonfunctional
protein and can lead to diseases like cystic fibrosis.

ZENRIER | AF Trziﬂlflhﬁ'ﬁ'kt EER.

0 Beneflclal Mutations (A %% X Z): Occasionally, a mutation can provide an advantage, such
as increased resistance to dlseases. These mutations can become more common in a
population over | time through natural selection.

DYFA T, RETREA &, WG58 HLIH AE
e mRNA Processing (mRNA‘Sll; 1)

o mRNA processing involves modifications that occur to the messenger RNA after
transcription, including 5' capping, polyadenylation, and splicing to remove introns. This
ensures the mRNA is ready for translation.
mMRNAZL R ¥ R K ERFETT , BESTEM. M2 REREMEAREIRASZT . X
i1 T mRNAR B X B4 ifE %

Interpretation of Diagram (& ¥rfi#it)
Bacterial Transformation (4l & %% TH) Fu R,
Gene Expression (#FH %K)

o Gene expression refers to the process by which
information from a gene is used to create a functional
product, typically a protein, through transcription and
translation.

HAKXRALEE JiIEPEI’Hu.u. of ¥ R EF ot 2 AT
AR, BEEEBR.
e Transcription (¥3%)

o Transcription is the process where an RNA molecule is synthesized from a DNA template.
This RNA serves as the messenger that carries genetic
information to the ribosomes for translation.

RNA

MRNA

CYTOPLASM

% 3% i 18 oT DNATE I A ARNAS T I b 2. RNATFIE 2 h
& iﬁ 1% 1IZI ) 1;5 i EIJ T; iE 14( #17_@'% ¥, Transcription RNA
e Translation (¥13¥) .
o ‘Translation is the process where the mRNA sequence is 2 : Toracrigh
decoded into a specific amino acid sequence, forming a protein. Tarslotion M;S« N

This occurs in the ribosome. -
0 %ﬂldfmiamRNAFfﬁ'Hﬁﬁiﬁ“lﬁX FEMR[ARFY , EEA
BRI, ZohfEARE AR,
e Positive/Negative Control (1E 71 784%)



