BIO – Lab4 – Study Notes
cell cycle = M phase + interphase

M phase = mitosis + cytokinesis

interphase = G1 (+/– G0) + S + G2
G1: growth and active synthesis of macromolecules (RNA, protein), cytoplasmic organelles duplicated, 0.5 hours – years

S: synthesis, replication of DNA and DNA-associated proteins (histones) and microtubule-associated proteins (centrioles), at the end each chromosome made of two chromatids joined at centromere (kinetochore – links chromosome to mitotic spindle), 4.5 – 22 hours

G2: protein synthesis, production of structures needed for mitosis (spindle fibres), less than 4 hours

G0: permanent withdrawal from cell cycle or temporary (then return to G1)

· most cells stop cycle in G1, some in G2
mitosis: nuclear division

1. interphase: between division, clear-cut nucleus, dark staining nucleoli and heterochromatin

2. prophase: chromosomes shorten and thicken (2 chromatids + centromere), microtubules disassemble and reassemble into mitotic spindle, nucleoli disappear, centrosomes migrate

3. prometaphase: beginning = breakdown of nuclear membrane, centrosomes at opposite poles (spindle poles), kinetochore on centromere (1 per chromatid) attach to polar microtubules, migrate toward metaphase (equatorial) plate

4. metaphase: spindle fully formed, centromeres at metaphase plate, start to separate

5. anaphase: each chromatid (daughter chromosome) move to opposite pole by 1) shortening of kinetochore-to-pole microtubule (anaphase A) and 2) lengthening and sliding of polar microtubules (anaphase B), cytokinesis begins

6. telophase: chromosomes at poles decondense, become longer and thinner, nuclear membrane reappears, nucleoli reform, spindle disappears, usually cytokinesis, plants – phragmoplast guides formation of new cell wall, animal – cleavage furrow pinches cell in two
apical meristem: stem and root tips, active mitosis

squash preparation: tissue fixed and stained (some softened by acid treatment), squashed beneath coverslip, stain chromosomes with Feulgen stain

Feulgen stain: stain chromosomes magenta red, contains leucobasic fushcin, called Schiff base (react with aldehyde groups)


*must remove purines by hydrolysing DNA – apurinic acid, this process removes 
RNA and softens tissue, 10 min

· will be using broad bean root tips and whitefish (Coregonus clupeaformis) embryos (blastula)

root tip: square cells, much mitosis

root cap: mass of irregular cells with thicker cell walls, protects apical meristem, detects gravity and controls direction of root growth

apical meristem: cell division, apical growth

quiescent centre: at base of apical meristem, inactive (cells in G1)

region of elongation: above region of cell division, elongation of these cells is most increase in length of root

region of maturation: root hairs produced, cells mature

xylem cells: in vascular bundles at centre of root tip, transport water, salts

phloem cells: transport carbohydrates from photosynthetic parts of plant


*roots don’t have chloroplasts
aster: animal cell, semicircle of fibrils around each end of the spindle 
