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5A  GENES & CHROMOSOMES: 

SPECIES CHARACTERISTICS: characteristics that every member of a species has like heart, wings, eyes, liver etc

INDIVIDUAL CHARACTERISTICS: those that distinguish you from other people; eye hair color, size, skin color

GENETICS: study of heredity

GENE: section of DNA that causes a trait (like hair color)


All the DNA from all your cells would fit in a _________ (volume)


But if the DNA from 1 cell were uncoiled and stretched out it would be _______ long


All DNA from a person would stretch from the earth to moon & back about _____ times, 240,000 mi each way

CHROMOSOMES: long DNA strands & proteins that contain many genes; 46 human

MITOSIS: (mye TOH sis) duplicating and separating of a cell’s chromosomes; PHASES


0. INTERPHASE:  not a true phase



A. time between divisions



B. double centriole outside nucleus



C. chromosomes replicated 



D. CENTROMERE: attaches the DNA 



E. duplicates called SISTER CHROMATIDS to each other



F. MOTHER CELL: one that is ready to start mitosis


1. PROPHASE: 



A. centrioles divide & migrate



B. ASTER (star) becomes prominent



C. nuclear membrane disintegrates


D. chromosomes thicken & coil 




E. SPINDLE protein microtubules that form between centrioles



F. nucleolus disappears


2. METAPHASE: centromeres are on the equatorial plane

3. ANAPHASE: centromeres separate & DAUGHTER CHROMOSOMES are pulled along spindle to centrioles


4. TELOPHASE: opposite of prophase



A. nucleus reforms




B. daughter chromosomes uncoil



C. nucleoli reappear




D. nuclear membrane reforms



E. spindles disappears





F. CYTOKINESIS: plasma membrane pinches in along the equatorial plane dividing the cytoplasm 



forming 2 daughter cells which enter interphase

PLANT CELL DIFFERENCES: plants have a division plate & do NOT have centrioles
KARYOTYPE: (KEHR ee uh TYPE) illustration with chromosomes of a cell arranged in pairs according to their size 

DIPLOID: (DIP LOYD) having 2 of every type of chromosome; humans: 23 homologous pairs; (oid - form or shape)

ASEXUAL REPRODUCTION: reproduction involving only mitotic cell divisions; 3 types includes 


1. fragmentation

2. budding


3. spores
CLONE: genetically identical organism; all asexual reproduction makes clones; natural human clones are identical twins. They have the same DNA (very similar). Artificial clones are produced in a laboratory 

MEIOSIS: (mye OH sis) reducing a cell’s chromosome number from diploid to haploid by 2 consecutive cell divisions 
HAPLOID: (HAP LOYD) having 1 of every type of chromosome; (hapl - single)

ZYGOTE: when 2 haploid gametes unite to form a diploid cell or the 1st cell after egg and sperm unite 

GAMETES: sex cells; male-sperm; female-ovum (OH vum)

FERTILIZATION: process of forming a zygote

ISOGAMETES: sex cells are all the same

HETEROGAMETES: sex cells that are different like sperm and egg

SPERMATOGENESIS (spur MAT uh JEN ih sis): forming of sperm

OOGENESIS (OH uh JEN uh sis): forming of ova; What is gametogenesis? _____________

SEXUAL REPRODUCTION: union of haploid gametes, forms diploid zygote. Offspring genetically different; never clones

5B  BASIC GENETICS:

GREGOR MENDEL: (1822-1884) father of genetics; Austrian; his Mendelian genetics (1865) include 3 concepts:


1. UNIT CHARACTERISTICS: traits are caused by factors we now call genes


2a. DOMINANT TRAIT: trait that expresses itself when 2 different genes are present


2b. RECESSIVE TRAIT: trait NOT expressed when 2 different genes are present


3. SEGREGATION: when cells form gametes there is only 1 gene for each characteristic in each gamete

PARENTS (P1): parents with 2 different characteristics

1ST FILIAL GENERATION (F1): offspring of 2 different pure characteristics

2ND FILIAL GENERATION (F2): offspring of two 1st filial generation (F1):

PHENOTYPE: (FEE nuh TYPE) expression of an organisms genes; ex- tall, green, round peas

GENOTYPE: (JEN uh TYPE) genes that an organism has; ex- TT, Tt, tt

ALLELE: (uh LEEL) 1 of a gene pair for a characteristic; ex- T or t

HOMOZYGOUS: (HOH moh ZYE gus) both alleles are the same; ex- tt or TT

HETEROZYGOUS: (HET uhr oh ZYE gus) having different alleles; ex- Tt

MONOHYBRID CROSS: cross that deals with only one set of alleles

PUNNETT SQUARES: diagram used to visualize genetic crosses

PHENOTYPIC RATIO: (fēnəˈtipik) ratio of dominant traits to recessive; example 3 large pea plants to 1 small

GENOTYPIC RATIO: ratio of dominant homozygous to dominant heterozygous to recessive; example TT:Tt:tt

GENE LINKAGE: genes arranged in a definite order on a chromosome

FRUIT FLY: (Drosophila melanogaster) good for genetic study because has abundant offspring; a short life span; visible difference in the sexes; the ease of keeping and handling; and a small number of chromosomes (4 pairs)

PEDIGREE: chart to show presence or absence of a trait over several generations

TEST CROSS: mating an organism that has the dominant phenotype but an unknown genotype with another individual that has the recessive phenotype

INCOMPLETE DOMINANCE: alleles are neither recessive or dominant; Red and a white flower makes a pink one

LOCUS: place on a chromosome where a particular gene is located

MULTIPLE ALLELES: more than 2 alleles for a trait; ex- blood type A, B, or O

DIHYBRID CROSS: crossing 2 sets of traits at once

MULTIPLE GENE INTERACTION: 2 or more genes working together to cause 1 trait; eye color, chicken combs 

AUTOSOMES: 22 non-sex determining chromosome pairs

SEX CHROMOSOMES: 1 pair of chromosomes that determine gender

SEX-LINKED TRAITS: traits that have their genes on the X chromosome and not on the Y chromosome. They are linked to the sex of the individual. ex- hemophilia (HEE muh FIL ee uh); red green color blindness

CARRIERS: an individual that does not show the characteristic but does carry the gene for that trait

