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UNIT 1: EVOLUTION, ADAPTATIONS & HUMAN ORIGIN (9 faehret G 31gepet)

1. Evolutionary Theories & Mechanisms (faerrarél Rigia)

1. Hardy-Weinberg Equilibrium: Gene and genotype frequencies remain constant across generations (p? + 2pq
+q? = 1) only in an infinitely large, randomly mating population without mutation, gene flow, genetic drift, or
natural selection.
-> grél-disrent Sqe: Tefiar smgfiat (p2 + 2pq + g% = 1) had aft FRR Bt § STa FHEET Siid fAene g, arg i ST gl am
IR, UaT d UTdhideh 9o SIufRAd gl

2. Biogenetic Law (Haeckel): 'Ontogeny recapitulates phylogeny'; embryonic development of an individual
repeats the evolutionary history of its ancestral race.

-> A TgafAe Fraw (gdhe): 'afriga sifdga & gRigii at &' (Ontogeny recapitulates phylogeny); Sfta a1 yofta faera
3T gdeil & faerre ot gtgerar 81

3. Germplasm Theory (August Weismann): Severed tails of mice for 22 generations to disprove Lamarck's
inheritance of acquired characters; showed only variations in germplasm (reproductive cells) are heritable, not
somatoplasm.
-> Sz Rgia (fadF): 22 el a ggi H e wrea Iurfsta deon HY demifa o @e= fohar; haet s-eed (S Hifreprsi)
# g1 aret gikad &l dmTd gid g

4. Genetic Drift (Sewall Wright Effect): Random fluctuations in allele frequencies due to chance events, having
its most pronounced evolutionary impact in small, isolated breeding populations (Founder effect & Bottleneck
effect).
-> 3TgafAe frae= (SHfea fEue): davmas gelter sgfaat & 819 arel sirenf@ies uRads g, e o s1fde uwra siét a gues
et # fewars 3ar 81

5. Adaptive Radiation: Divergent evolution starting from a common ancestral form and radiating into diverse
ecological niches; Darwin's Galapagos finches and Australian marsupials are classic examples.
-> 3t faferor (Adaptive Radiation): Teh 9o gast Uanifa & FMerean fafeara arRfeafae smare & iR sroar faem; sifda
& fthe gEehT T IaTERT 5|

6. Hominid Fossil 'Lucy': A 3.2-million-year-old skeleton of Australopithecus afarensis discovered by Donald
Johanson in Hadar (Ethiopia), confirming early bipedal upright walking with small cranial capacity (~400 cc).

-> & gifafas Sharew: st & @isn man Australopithecus afarensis @1 3.2 faferae af g Stared 8, S @g & &R )
e (fgue m9) et uHToT 81

7. Xerophytic Leaf Adaptations: Plants like Nerium (Oleander) minimize transpiration through a multiseriate
thick epidermis, thick waxy cuticle, and sunken stomata enclosed within hair-lined stomatal crypts on lower
leaf surface.

-> AEfEE e (ARE): S g1 Ao g Igea<id QiusiHg, 7 agfeeha aur e ads W Amgad eret | o9 gg i
(sunken stomata) TTq STTd &1
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UNIT 2: CYTOLOGY, GENETICS & TISSUES (ahiftert famr, sgafich wa Seen)

1. Chromosomes, Genetics & Syndromes (TORTH, 3rrgafAht a f&ighn)

8. Polytene Chromosomes & Balbiani Rings: Giant chromosomes found in salivary glands of dipteran larvae
(Chironomus); expanded uncoiled puffs (Balbiani rings) are active sites of intense RNA transcription (mMRNA
synthesis).
-> GTAIE TOTGH g araferart aera: f3en diel dt arR Ufaat & urg Sird §; srafaar e (uw) afehd $TREAT Sigeiad (MRNA
ToATOT) & R g

9. Nucleosome Core Structure: Consists of an octamer of core histones (two each of H2A, H2B, H3, H4)
wrapped around by 146 base pairs of DNA in 1.65 left-handed superhelical turns; linker DNA is stabilized by
histone H1.
-> YfRTAENT SR TAT: B 31weh (2x H2A, H2B, H3, H4) & IRY 3R 146 &R g (bp) SgT forger gtar &; fofar Sioag o=
H1 fg<c= sar gar g1

10. Turner's & Klinefelter's Syndromes: Turner's syndrome is female monosomy 45,XO (sterile rudimentary
ovaries, short stature, webbed neck); Klinefelter's syndrome is male trisomy 47,XXY (gynaecomastia,
azoospermia, tall stature).
-> TR g FATgAthees Rig: R &g (45,X0) Arer AtaH & (sifaenfRia sierem, sigros); aemstheex A (47,XXY) TR crgardt
8 (SRR, SigruE) |

11. X-Linked Recessive Inheritance: Hemophilia and Red-Green Color Blindness are X-linked recessive
disorders; males are hemizygous (XY) and express the disease with a single mutant allele; females require two
mutant alleles.
-> X-Tger STt faeerR: gmtthiferan ofk quii-erar X-Tger €; goul & chddl Ten X g & ShRUT Teh Y QoYui efter INT SHfHegad
PR AT 8|

12. Competitive Enzyme Inhibition: A competitive inhibitor structurally resembles the substrate and binds to
the active site; it increases apparent Km (reduces affinity) while Vmax remains unchanged.
-> ufereaf demgw deua: dene afthg wa & g frarar @ ufdegyf a=ar &; 398 Km o Strar @ Saf sifdead 3 (Vmax
srafafda) @ 81

13. Apical Meristem Theories: Hanstein's Histogen theory recognizes Dermatogen (gives rise to epidermis),
Periblem (cortex), and Plerome (stele); Schmidt's Tunica-Corpus theory recognizes Tunica (surface layer,
anticlinal divisions) and Corpus (central core).
-> ofidey fvsuiaes Rigia: 7 o1 o Righa: sdcem (Tiusfiv), iRkedw (acgpe), wRkim (3w); fiie &1 sffer-aida
Rrgia: aIfe (dg) T sida (3ridfRe W)

14. Anomalous Secondary Growth in Boerhavia: Boerhavia diffusa stem exhibits anomalous secondary growth
featuring two rings of medullary vascular bundles and successive rings of accessory cambia.
-> aiRgrfaan & erera fgefiaes gfg: Boerhavia diffusa # FsTT HagH sl cht U TUT S8R AY T HiTH Beell h IR-IR
T T ST geg Bl 81
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UNIT 3: CRYPTOGAMS, FUNGI & GYMNOSPERMS (ured STt fafarerar)

1. Microbes, Algae, Bryophytes & Pteridophytes (g&9sila, 1are, sTaithrgeT)

15. Puccinia graminis Life Cycle Spores: Macrocyclic heteroecious rust producing 5 spore stages: 0-
Pycniospores, I-Aeciospores (on Barberry), II-Urediniospores (repeating stage on wheat), IIl-Teliospores
(overwintering two-celled), IV-Basidiospores.

-> gerfifaa & 5 iy 9wor: 0-UefAeieaR, o (sRaRE W), 11-gRFEATROR (g wR fng), TI-&feraieaR (fganifreha
faeret), IV-Ifafearadi

16. Chara Sex Organs: Stonewort (Chara) has the most advanced oogamous reproduction among green algae;
male sex organ is Globule (spherical yellow-orange antheridium) and female is Nucule (oval oogonium with 5
spiral sheath cells and corona).
-> @RI (Chara) & ST AaTell & Ga9 fenfiid ST, 7R ST @l Weiteget (Globule) a1 AT&T 3 &t =garget (Nucule) gl STaT
gl

17. Anthoceros Columella: The hornwort (Anthoceros) capsule possesses a central sterile column of 16 cell rows
called Columella, surrounded by sporogenous tissue and a photosynthetic capsule wall with stomata.
-> QYR 1 SRIgRT: A & Sha | 16 UfRdl & ST b seg R 31&7 "igae 8T 8, ST stomupstt < giwor g fafeor &
TETIT e B

18. Selaginella Heterospory & Seed Habit: Selaginella produces microspores and megaspores; retention and
germination of the megaspore inside the megasporangium on the parent sporophyte represents the precursor
to the seed habit.

-> RefeAen A frvwEfsimegar: @g g 73 siei] 394 §; S Sfige IR TR 1 ST SR SigRa g i T@wia (Seed
habit) @1 farerraardt srgd 81

19. Cycas Motile Gametes: Possesses the largest top-shaped, multiciliated motile antherozoids in the plant

kingdom; ovules are orthotropous and also the largest; female cones are absent (megasporophylls are loose).
-> HTFHH & I YERIV]: UTCY ST oh G T8 g oh ThR oh TGhRAM AT Hel R ZrHeh UTY S 8; HIGT A SIUTed gid &
(TRefiooTof et &1 €)1

20. Gnetum Advanced Traits: Possesses vessels in secondary xylem and broad leaves with reticulate venation,
closely resembling angiosperms.
-> Hfied (Gnetum): S gid gy it 35 STTger A arfgenrt (vessels) gidl & aum ufiat sgasiforal &t avg disl @ STifcrerad
gl €1

UNIT 4: ANGIOSPERM TAXONOMY & PLANT PHYSIOLOGY (3igedfitsht Ge ureq
GO EY))

1. Families & Physiology Pathways (1 Qa ahifdfehl &)

21. Bentham & Hooker Classification: Natural system; divided Dicotyledones into Polypetalae (Thalamiflorae,
Disciflorae, Calyciflorae), Gamopetalae, and Monochlamydeae; placed Gymnosperms in between Dicots and
Monocots.
-> S g ge arffenvor: Trehfaren prorreft; fgaliotastt et dicideet, frtdeett @ Aitetursst 3 qier; o & fgefermh ok
TehdoTait &h ot Tl
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22. Lamiaceae (Labiatae) Diagnostic Traits: Quadrangular stem, opposite decussate leaves, verticillaster
inflorescence, bilabiate corolla, didynamous stamens (2 long + 2 short), and gynobasic style.
-> A (gereh Fer) & eror: TRk T, IR geosha, et aogsr, R doher (2+2) qur metefe afder
(gynobasic style)l

23. Photosystem II & Water Photolysis: P680 reaction center extracts electrons from the Oxygen Evolving
Complex (Mn4CaO5 cluster) via a redox-active tyrosine residue (Yz) on the D1 polypeptide: 2H20 -> 4H" + 4e™ +
02.
-> WeRIRT & I G STeT ST Ueh1Rl-31aees: P680+ D1 UIEH & SRR (Yz) & A1e9H § Hriet dghet (OEC) ¥ FAae ™ Tens STel ahl
IS T g

24. Photorespiration (C2 Cycle) Organelles: Occurs cooperatively in three organelles in sequence: Chloroplast
-> Peroxisome -> Mitochondria -> Peroxisome -> Chloroplast; triggered when RuBisCO binds O2 instead of
Co2.
-> TeRTRT-4[E (C2 T%F) & 3iTTeh: I SiTTeh! & TH-ad § g1 &: FRITTRE -> WR3ATNEIH -> ATgelepi2ar -> WwRaiTafiaT ->
FARIEATE |

25. CAM Plants Acid Metabolism: Crassulacean Acid Metabolism plants open stomata at night (scotoactive);
PEP carboxylase fixes CO2 to oxaloacetate, which is stored as malic acid in large vacuoles, causing nocturnal
acidification.

-> CAM UTgy (shgetfaas gffis): 31d 7 3y @ierd 8, CO2 ot Id & Afcidh 3 o &9 & Iqefal § ST ahed &, e 3d & sretan
ol gl

26. Vernalization Stimulus: Cold temperature requirement (1-7°C) to promote flowering is perceived by the
shoot apical meristem and actively dividing embryo cells; photoperiodic light is perceived by leaves.

-> gE=dIavoT (Vernalization): & dToH GRT YA & g0 TR 2fiefer fRsrsataes ik yor g1 agor fohan ST 8, Stafes wearar
T Hae ufiaT delt 81

UNIT 5: INVERTEBRATE ZOOLOGY / NON-CHORDATA (31ehet=<h! uroft fasim)

1. Protozoa to Echinodermata (icisiien @ sahrgAisden)

27. Plasmodium vivax Infective Stage: Sporozoites inoculated from mosquito salivary glands into human
blood target liver hepatocytes; Gametocytes are infective to mosquitoes.
-> IHITSaH &Y HshHeh STaSAT: AFd S oY TehTHh SIaeT TRISIleITSe (Sporozoite) §; ATeX o folg HshMe SaT THicTse
gl

28. Sponge Choanocytes: Flagellated collar cells (choanocytes) line the radial canals/spongocoel in Sycon,
driving water currents through the canal system and capturing food particles intracellularly.
-> TSl &Y HIGAITSCH (IR HHARIG): AT I H ST URT I A § SR - hITARRT T & ST i ST &

29. Cnidarian Metagenesis: Hydrozoans like Obelia exhibit alternation of generations between an asexual,
sessile, colonial polyp and a sexual, free-swimming medusa.
-> Hieiger & AerAfAE: Sreifiie RIMag Uiy 3R Affiies Jad-dRrent Aegan difeat & g Fafid geridzo

30. Filarial Worm (Wuchereria bancrofti): Adult nematode worms reside in human lymphatic vessels causing
elephantiasis (lymphedema); microfilariae show nocturnal periodicity and are transmitted by Culex mosquitoes.

-> TIEARaT A (FRRAT): T M AT Al 35 Ft sraeg a grfiuia (hierdia) A7 Ted §; g Reidd AT 8|
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31. Trochophore Larva: Pear-shaped, ciliated free-swimming planktonic larva characteristic of marine
polychaetes (e.g., Nereis) and molluscs, demonstrating their phylogenetic link.

-> IR w14t gAfereT (Urefidics) iR Aterent a1 A1mTdt St gearedt araf g, St a1 T ot faereard dee garfar 81

32. Limulus (Horseshoe Crab): 'Living fossil' belonging to class Merostomata (subphylum Chelicerata); respire
by book qills; blue hemocyanin blood contains amoebocytes used in LAL bacterial endotoxin testing.
-> forgera (g1ee) sha): TR ot Siifad STtared; Jedch-aeiid (Feh Med) GRT HE- T 8; SHRI Atell T (LAL %) TeteifRi=
S H UG BidT 81

33. Gastropod Torsion: 180° counter-clockwise twisting of the visceral mass relative to foot/head during larval
development in snails (Pila), bringing the mantle cavity and anus anteriorly above the head.
-> Igivts # amad= (Torsion): fawRa A1 &1 180° amTEd! guiH, e dis fa deer hfadt ofik Tt ot R & SR o1 511d &1

34. Starfish Water Vascular System: Hydraulic ambulacral system utilized for locomotion via tube feet;
seawater enters through the perforated calcareous Madreporite plate on the aboral surface.
-> ART AS! &l ST g dal: S I gRT Tl Hdl 8; THg I STl 0 ag R [Rq Bfea AZulRige gr1 o= # yder sar
2l

UNIT 6: VERTEBRATE ZOOLOGY / CHORDATA (sh2i=<h uroft fasm)

1. Protochordates to Mammals (Midihiser @ TEURY)

35. Balanoglossus Anatomy: Hemichordate (acorn worm) body divided into anterior Proboscis (containing

stomochord), muscular Collar, and elongated Trunk; respire through gill slits; tornaria larva.
-> AT it T R A 9T A & giar 8: g8 (Proboscis), @ier, auT 9 (Trunk); SHRar draf gRT e giar 81

36. Herdmania Retrogressive Metamorphosis: Urochordate free-swimming tadpole larva with prominent
notochord, dorsal hollow nerve cord, and tail degenerates into a sessile, sac-like adult lacking notochord and
nerve cord.

-> gEAfan A uformft srgiaron: it g A o9 gaa afeha Teulel amaf & U RIMeEg, Siedfdaad au<eh d SgaT|

37. Lungfishes (Dipnoi): Protopterus (African lungfish, paired lungs, aestivates in mud cocoon during dry
seasons); Lepidosiren (South American); Neoceratodus (Australian, single lung).
-> srfther (fawd): Protopterus (SThYERT STTfther, g H ahige STy HsHfATSRadT @t 8); Lepidosiren (aferor SrRe);
Neoceratodus (3T feraTs) |

38. Sphenodon (Tuatara): 'Living fossil' reptile of order Rhynchocephalia endemic to New Zealand;
amphicoelous vertebrae, abdominal ribs, and a functional parietal (third) eye with lens and retina.

-> ThATS (ZIHERT): GoTicis hl ST Sfard T8gy; 399 @us! & i W o wraiere urfsfenr (Fiest) s urs S 21

39. Avian Volant Adaptations: Weight reduction for flight achieved through pneumatic hollow bones,
absence of urinary bladder, atrophy of right ovary/oviduct, and high-efficiency air sacs with unidirectional lung
airflow.

-> gferat & aradia srfegeT: a9 B e 8g Wiael! aTfdel gfgai, TATAT T 3714, dT hael a1 ST I AfhadT Ut it gl

40. Monotremes (Prototheria): Egg-laying (oviparous) primitive mammals (Ornithorhynchus / Platypus and
Echidna); possess cloaca, lay cleidoic eggs, lack external teats, but possess mammary glands.

-> A (h-fes wfeuw): sir 37 aret (siEysTn) TWHYUR §; 399 S/a%e (cloaca) SR @ 4fdat gidt & fohg 99 6l aid |
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UNIT 7: ANIMAL PHYSIOLOGY & SYSTEMS (Siq aificht g srama=a)

1. Metabolism, Muscle, Respiration & Excretion (Iama=d, d2ft, 4o+ g I==i)

41. Muscle Contraction & ATP: Sliding filament theory (Huxley); cross-bridge detachment of myosin head from
actin filament strictly requires binding of a new ATP molecule; absence of ATP after death causes rigor mortis.

-> Usft gt g ATP: #1918 8 ol Qe & 31T 819 & oIy -1g ATP 31U] T S[SAT 311dT &, g h I1G ATP &l et § ofai
3rehs STt & (R ATféEa)|

42. Electrocardiogram (ECG) Waves: P wave = Atrial depolarization; QRS complex = Ventricular depolarization
(triggers ventricular contraction); T wave = Ventricular repolarization.

-> st (ECG) a: P a@ = snfeig fagaur, QRS dicted = e fagaur (Afger feutergsiem); T a9 = e gagau

43. Nephron Counter-Current Multiplier: Loop of Henle descending limb is permeable to water but
impermeable to NaCl; ascending limb is impermeable to water and actively pumps NaCl into medullary
interstitium, building osmotic gradient.
-> ATRIA UfATeIRT 7[OTehR: 8-7ct U I STeRTel ST STeT o folg TR §; WIS STRIg! ST STe oh folq SR giehe Afehd &9 & NaCl it
Aol § UY et Bl

44. RAAS Blood Pressure Regulation: Low blood pressure triggers Juxtaglomerular (JG) cells of afferent
arteriole to secrete Renin; renin converts angiotensinogen to angiotensin I; ACE converts it to angiotensin II
(potent vasoconstrictor stimulating aldosterone).
-> RAAS &3 & Y TR 31fHarg! emfaeht &hY |G hifrentd IR Fnfad st €, Sit Uit faa 11 8k UesIe=ie aHTens IaaaTy dgrd!
gl

45, Calcitonin vs Parathyroid Hormone (PTH): Calcitonin (thyroid C cells) is hypocalcemic, lowering blood Ca**
by inhibiting osteoclasts; PTH is hypercalcemic, increasing blood Ca* by stimulating bone resorption and renal
Ca?* reabsorption.

-> AT g1 PTH: $fRIeRe a0 FifRram ol v &edT §; TRIUTaRIas g (PTH) I Shiekrrd ohl FeTdT § (TRER faviefh) |

46. Saltatory Nerve Conduction: In myelinated axons, myelin sheath acts as electrical insulator; voltage-gated
Na* channels are clustered at Nodes of Ranvier, allowing action potential to jump rapidly from node to node.

-> Greeedt dfent HeRoT: Asfomes IR # fhaT fawg dhaet FfaaR & igH IR 304 gid1 & iR dsft & A1 & A W Fedr 8l

47. LH Surge & Ovulation: Ovulation (release of secondary oocyte from mature Graafian follicle) around day 14
of menstrual cycle is triggered directly by a rapid mid-cycle surge in pituitary Luteinizing Hormone (LH).
-> LH &<t gd sigtemt: 71fies o+ 9sh & 144 e Sgfemsfi g (LH) T TR =99 WR ugd SI1dT 8 (LH i), it 3isteant &erar 8|

UNIT 8: EMBRYOLOGY & ANIMAL BEHAVIOUR (yutfa== T uroft agR)

1. Embryology, Ethology & Applied Zoology (3ot A= T @aER)

48. Spemann-Mangold Primary Organizer: The dorsal lip of blastopore in amphibian gastrula self-
differentiates into notochord/mesoderm and induces adjacent ectoderm to form neural tube and axial
structures.
-> @f{# yotar (Spemann Organizer): SARSUR T GEIT g1 Wi TuidT 8, St U & QaeisH ol dfaent o3 94 & forg oRa
T & (T GRERR)|
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49. Amnion Cushioning Function: In amniotes (reptiles, birds, mammals), the amnion encloses amniotic fluid,
protecting the embryo against mechanical shocks and desiccation on land.

-> I (Amnion): 40T & B3 aTett STiaRes fEieet ¢ forad gfmaifeas ga o1 gia1 §; I8 o1 il Tifch greent ok gEn & Fardn 81

50. Konrad Lorenz Filial Imprinting: Rapid, irreversible learning occurring exclusively during a narrow, early
critical period in precocial birds (goslings), bonding them to the first moving object seen.
-> TIFRTE ARSI o1 3fBIfET (B1U): AawTd ufeat # gen fgd ddeasiter safd & g arer dta ofk wrlt siftns, S 3 ugeft &t 18
T I ITER0T 3 8

51. Honeybee Waggle Dance (Karl von Frisch): Forager honeybees communicate distance and direction of rich
food sources (>100 m) to nestmates using an 8-shaped figure waggle dance oriented relative to the sun.
-> AAfRET] &1 AT e (Tt ar fIhen): 100 Hier ¥ R R Achia Fia ot feam $iR gt am & fog AywAfRaai s R '8' &
SRR T T Hdl 8

52. Composite Fish Culture (Polyculture): Maximizes pond productivity by pairing 6 surface, column, and
bottom feeding carps: Surface = Catla (zooplankton) + Silver carp (phytoplankton); Column = Rohu; Bottom =
Mrigal + Common carp; Weed feeder = Grass carp.
-> fafSa aodt urem (didfieeaR): arame & T wRi &1 SUTIT: Fdg = Shda g RiedR SIY; A/ = g; ddse! = A7 g A
SIY; TYT WRUAIR A1 = T i |

UNIT 9: ECOLOGY & BIODIVERSITY (urRfRfarht va stafafaerdr)

1. Ecological Pyramids, Populations & Wildlife (arRfeafa a =zaron)

53. Inverted Ecological Pyramids: Pyramid of numbers is inverted in a single tree ecosystem supporting
parasitic food chains (1 tree -> birds -> thousands of lice/ticks); Pyramid of biomass is inverted in an aquatic
marine ecosystem (phytoplankton turnover).

-> I IR RAfAw fAfas: v gar W u=siidt @rer siaen | e o fOifie I 8T §; Stetta/awqg! uiRfedfadht 35 & S &
fo=ifAe Ieer gtar 81

54. Verhulst-Pearl Logistic Growth: S-shaped sigmoid curve represented by dN/dt = rN[(K - N) 7 K], where K is
carrying capacity and [(K - N)/K] represents environmental resistance.
-> dAffoifeee gieg FHiazor: dN/dt = rN[(K - N) / K]; ST8T K @& &rsdT a2 [(K - N)/K] afervfta uforter et gsifar g1

55. Corbett National Park & Project Tiger: Established in 1936 as Hailey National Park (India's first national
park); designated as the inaugural site for Project Tiger on April 1, 1973; spans Nainital and Pauri Garhwal
districts along Ramganga river.
-> e I I&AT: 1936 H geit A UTdh & FU H WU YR 1 Ugall ISR eI, 1 378 1973 il T8l & Uislae TR & gai
(ATt g digt Teare) |

56. Asan Conservation Reserve: Uttarakhand's first Ramsar Wetland site (designated 2020), situated at the
confluence of Yamuna and Asan rivers in Dehradun; crucial wintering habitat for migratory waterfowl.

-> AT derdeE Rerd: 2020 & 9t ITRREUS 1 T AR A AT, e0GH H THAT T SATE e o TTH IR yareht ufar st
T ST ¢

57. Wildlife Protection Act (1972) & Musk Deer: Alpine Musk Deer (Moschus chrysogaster, state animal of
Uttarakhand) is listed under Schedule I, granting the strictest legal protection against poaching.

-> ggsita w@xe&for Sffaaw 1972: ITRIEvS &1 75y ug) &gt 71 gt [ # nfad 8, fSreeh R W guf ufdeiy g shalkad <8 &1
Y™ gl
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UNIT 10: BIOTECHNOLOGY & BIOSTATISTICS (Sta wtenf<hl va sta qifeehy)

1. Recombinant DNA, PCR & Statistics (qaiet igy, difisir T gifardh)

58. EcoRI Restriction Endonuclease: Type II restriction enzyme from E. coli RY13; recognizes the 6-bp
palindrome 5'-G | AATTC-3' and cuts between G and A, leaving 5' cohesive sticky ends.
-> EcORI _RaRM GsTgH: 5'-GAATTC-3' Afcigifiien Srgehd @l ugamdT & 3R G auT A & o9 shreae 5'-Fufad R (sticky ends)
IUF T 8

59. PCR Thermal Cycles: Polymerase Chain Reaction consists of 3 steps: Denaturation (~94°C) -> Primer
Annealing (~55°C) -> Primer Extension (~72°C) by heat-stable Tag DNA polymerase.
-> fiHftsmR (PCR) & o7 =RoT: fagciiantor (94°C) -> urgaR amrgRite (55°C) -> faarRur (72°C WR Taq WeiRst gR)|

60. Cellular Totipotency (Haberlandt): The inherent capability of an isolated living plant cell to regenerate into
an entire fertile plant under aseptic nutrient media conditions; foundation of micropropagation and callus
culture.
-> ifAha guleraar (Totipotency): Te Gudh UTGU ehifRIehT i Iuge Hae A1eqd # I Y U1d ot fenfid e i siafifga
& (BeReISE) |

61. Standard Deviation Formula: Standard Deviation is the positive square root of Variance: SD =
sqrt(Variance); if variance is 49, SD is 7.
-> AT fa=ae= (SD): UERUT (Variance) &1 9HTcHeh SRTHe gidT 6, afa TR0 49 §, df HiHeh farder 7 ghm|

QUICK REVISION REFERENCE TABLES (3tfa-wagaguf @fRa arferem)

1. Angiosperm Families Diagnostic Floral Formulas (3fgesfisit et goa )

Family Diagnostic Floral Formula Gynoecium & Fruit

Brassicaceae % or + K2+2 C4x A2+4 (tetradynamous) G(2)  Replum present, Siliqua fruit
(Cruciferae)

Fabaceae % K(5) C1+2+(2) (vexillary) A(9)+1 G1 Monocarpellary, Marginal placentation,

(Papilionaceae) Legume/Pod

Solanaceae + K(5) C(5) A5 (epipetalous) G(2) Oblique ovary, Swollen axile placenta,

(Nightshade) Persistent calyx

Malvaceae (Mallow) + Epi3-8 K(5) C5 A(infinity monadelphous) Monothecous reniform anthers, Capsule
G(5-infinity)

Lamiaceae (Labiatae) % K(5) C(4/1 or 2/3 bilabiate) A4 Gynobasic style, 4-lobed nutlets

(didynamous 2+2) G(2)
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2. Cranial Capacity & Human Evolution Stages (AT-d faehr<t Ud shaTet &17dT)

Evolutionary Stage Approximate Epoch Cranial Capacity Key Landmark Features
(cc)
Australopithecus ('Lucy’) 3-4 Million years ago ~380-450 cc First bipedal hominin, upright
posture
Homo habilis (‘"Handy Man') 2 Million years ago ~650-800 cc First tool maker, vegetarian
Homo erectus (‘Java/Peking 1.5 Million years ago ~900-1000 cc Used fire, stone tools, ate meat
Man')
Homo neanderthalensis 100,000-40,000 years ~1400 cc Buried dead with flowers/rites,
ago cave dwellers

Homo sapiens (Modern Man)  Current species

~1350-1450 cc

High intelligence, speech, culture,
agriculture
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