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edu. License: CC-BY.
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{feh FelTohi 2hl STTST g 3T SATST T URUTTH Bl Hehell 2, SETTU, ferd-sITHT oh 36 &1 BEaTert o foTe B¥fH srgd foreet &t — Ferd

H T 10,000 THT frmet |

Hohd ST IBNfH % ffer TR T T T SR T ST foh 8T TRt o R et it ot 7T 3h U Sl ST | 3= el W,
RS 3 S 1 TS e W & 5% I 2, 3R forer Eohd e g (Tt & T SHOT o HROT) o ST H GER et
21 9% W T ToF U Fere-aieii o S o FTeET 3T 3119 § o15d A €, ww@a%ﬂwa@wﬁmw%m
0 ) AT TTAT ST G 2 | 36 AT 3 S S 92 W 0 R, LHC § 97T 8 4 FUS ST 29T ST S E ¢ e, o
o T TGT! 30 k 0T o ek ol bl HFITaMT § G T o [oTG, LHC@WW%WW@%&TW%’,WWWW
ehell T feraTTet Sea 2hT fersehoor e st oh Peet HTe g foharl STTaT €|

@7 38 fawa W sgd-orer g9
2 vt 21 Y gEf 2 it fr
&, Eh! TE=I U s HTall Iedt 9,
LSS Higd &l FEET @R |

For difdh 1 IdHE B 39
iR o o SR 1 e
F W 7 ST LSS Hied H T |,
FH U 1 AT 0T o T I
mﬁm%aﬁﬁﬁmw%w
T T ¥ | SeTET 3 fory, LHC 39
I TRl W, FakAd T AT
9T o Tarsgmor fopu ST @ € atfer T8
T ST ST b o 3T farfir wenme

% e 8 & 1° I e 7,
IR WISt T 38 W fershie g o o
ST Gkl & ST HRT RUSE Higet &t
FAUH AT H /R

SeIfer fema-aat st @it it afskan
o TSIt B HEwqUl ST ST ST
TG & (3 aTed-11), ATRT ST
TS O i TeaeT ST SThel ATy
TAT 81, UHT 81 OFTdT | I8 3Ed g
for ol Hiferr @S, @iesfiT &
S SATRTE ST hl T
& S 2, E et T Y AT A
Tl & | 7, i3 A1 T T

9 r\g

STeA-11 : T ST A §?

e 138 a9 (www) CERN i ¥R
STt H FUR o T o aiEisHT & w9
# 31% g% off | 36 9, LHC §10 Sedrfed
TS T T S HT HEIIT B * foIg
CERN #1 SRetq - fe&gieade 3Tk Fase
P o &Pl H AUl forehrer fofam 21

g ScaTfed @ — 19 B A @ T
T S & fo 38 gfamd) shor st 3R
SR STE T8 Gt =it (g afee) Hae
U BT & S8 8H FeaHH e ©!

o 07 Aifaeht o1 Rues Hied, 7 & T Tk Uiehfoqd, gaeardt & & fidca shi wissaft

FaTR|

=

TR STt Ueh ShUT o WIST 26l STOTT i |

< 39 &0 % o1 H W1 ST © 6 Ae o ferntatyr e we franfafir o wrem @ wena sort
T Y& AT 8 |

- ferq-arE o & | (g1 Uk aiehfead o1 2|

* 6 01 R] Aol T forotdT fora SIgthi oAl Ueh fohelTel & Rt AlIshisd 1 Tite urféeher” fiet

. Tera-SE 1 @isH 3 foTg ST ATt @8 shiaget, CERN, g # fohy sd 2 |
* 4 [T, 2012 T CERN & IR T AT (elusive) FEra-ari o qatqatiaa qoremt o &

Note: Image used in the background of the article title — A Higgs-event.Credits: Lucas Taylor/CERN, Wikimedia Commons. URL: https//commons.wikimedia.org/

wiki/File:CMS_Higgs-event.jpg. License: CC-Br-SA.
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Across

2. Choosing and fixing certain species or traits by
natural or artificial forces acting on it. (9)

6. The English naturalist who is known for his
] theory of evolution. (13)

2 3 8. Any of the large, tailless, semi-erect primates of
’ ‘ ‘ ‘ Africa and Southeast Asia. (3)

10. A group of individuals that can interbreed and
produce viable offspring. (7)

‘6 ‘ ’ ‘ 7 12. A type of fertilization that occurs within the same
T 15 organism: fertilization. (4)

10 ’ n ’ ‘ o Down

1. A term to describe an organism'’s role in its
— — — environment. (5)

. . 3. A species which is at high risk of extinction. (10)

] o 4. Adjust to changing environments. (5)
Fﬁ 5. The ‘Molecule of Life’ that carries genetic
information between generations. (3)

7. Sex chromosomes in birds and snakes. (2)

9. Prefix to the number of times a woman has given
birth or the number of children. (4)

Answer on page 121 11. To undergo a gradual change of characteristics in
successive generations. (6)
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TS AT RINVTRT m.wﬁaaﬁﬁwﬁﬁaﬁ%m%mﬁwwmﬁt
SATa 1% BT AR ST I R & | 378 3 1 1 ST o e € (3 form 1) 1!
HETAT-TeTT & | 37
AATSRATITT Thl IR
| FTATRUT § ITfeerd
W(matrix)@'m
ToreTT 81 9rE ATeE |
IR BT 32 hITSTeRTY
3Hoh ATY H¥ T § 3R
TeIR AT 22 AT 9 T -1 : fafi ot ofit snresfomt | oysr & g R S 8 % e
%%m%m FfrT Bt & S T it st & et Al €1 SaTew ¥ g, (o) e

SHITITHRTAT T TS 100 HIZShi= doh & Hehel! & | () AT Th hINTHTE (RBC)
I THTTIT HIAT 22 o ST 1, T TR & STl T BNl & | ST ST ST § HISshT BT |

Credits: Nagaraj Balasubramanian & Philip Mathew. License: CC-BY-NC.
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TERITITRIT STall H hIfrehraTt  Jafei €It & foh o e & Scteh, 3T A AT A o5 T o Aerfeord g1 Sireft
¥ g R aﬁﬁwﬁaﬁrw ST 3TN - e ST 7 R R 3o o SuRerd IS %
T T T T & it g9 e T off ek s & B 3 S 1 FEH GATERT 8l EISd 2 |

T=-2 : RITTeRT A Tk, Taw A | 7T I GgHT T AT T Tl Hdsh Tehel
FHIRTHIHAT % THE U ST 8 | TH U9 dTel SHralehi o THE & 3T A §eF T 2, ggahal &
T &S 376 U Aot THEE0T O o U fodl o &9 1 Th (907 o SATS) il IR 4
g 3
Credits: Nagaraj Balasubramanian & Philip Mathew. License: CC-BY-NC.

SHITRTHT ShT ST AR YW TAIa & e arel Sta-rmafer o Sa-itfaehi (Jife) derdt ST
SRITRTERT o =G 3o THTall ST (eI il & | I8TEX0T o foT St ahITRTehT ohl ETaT TR TR A Rad
ST T T et & Fraffe 2 & -

. SHITITERT o TG o ehehTeT (Cytoskeleton) ST ST SHehT fareett sl geherar a7 Eiwrar 7 1>

. hITITERT T ATH-UTE Sed AT hITITRIT 3TegE (Extracellular Matrix or ECM) & e A NSRS
ST hIf3TRT il SR T galTe Sretar & 145 ud

T, SHIRTRIS T A=fshand |
SRITRTSRT o hehTeT 3T SITRT ShITRTehIY TSR o sl HalTa hiTTeRT et T 3T F ATTeal g I aid
%aﬁwﬁmﬁ%aﬁﬁaﬁ%(ﬁ@ﬁa&ﬂﬁﬁm%ﬁmwaﬁaﬁaﬁﬁmaﬂmm

(cell adhesion molecules CAM) é‘é Feie T N RN SArafsharedl § weaeydr Fid 2 | ﬁﬂﬁ
HIITRT AT heeid, IThT TSIE RIfTehT o FEe i o AT SweH ST 8 1%

Rr=1-3 ;. wIfPTeRT T TR SATERUT
TATSHT freett| iy T7 9t e
T RIfSEhRT Shehlel goiiam T 8
Ig AT foeedl & ot feem
?| wisar feeft & et ECM
W (@ ® W FASH
ATt S8 TEH) & &40
T S forwr g 71 Ul e

HIfRTehr fereett # 2rd & S RIfSTeRT
et i AR e L o e Y HaE Fd B |
Ul & 3efE Sfufe ST chictlsid IS (ST Credits: Nagaraj Balasubramanian
= (HTSATCH ) WW/ &Ie’hilisg; Magtah:\JN. Ef::sera o
SRIEIE)) CC-BY-NC.
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HITRTERT ShahTet SIE ohl SU-3hTSAT o6 HATTH & TS ST Ueh +Caieh BIdT & ¥ IU-FHISAT HIRTeHT T31eat], HIRTRIT

HIT 5o W S STl & | §Hh a1 T 5 &-

. Y&W TSI HIITHT hehTel (o TerT-4 -8 | I8 U Aichl/@Iactt Tt B1dl & S HITTehT o s § I Bl

Qﬁﬁﬁwﬁﬁ»ﬁrﬁ%laﬁ@iﬁaﬁrwaﬁrmaﬂwwﬁ% s S FIRTERT 3 ST TaTeit 1 ST
GRS

T, Tl RITehIT sherTer Jeaeh (3W Tore-4 T1-8) | SIfITehI TTEAT T TerT JeT T © ST a1y & U8 5
T & S FIRTeRT 3 STTRR | SIgetTd BT & Ue 38eh! TIfd Bl & 173

28

-4 : TR HeRTE | () &H T T 1A (BT H) | (@) TS IS ZHS! i 3131 & 1 it & (fret T1 31

TP THST IR ATt T 1 <ffeT ZohaT) <oal ohl TLaT Hf aferd | () ﬁ\%%m%quﬁmwm AT T
(‘Cf)%Tqﬁz:fWW@WW%W@@@%W%@@-@%WW@%? (et ) |

Credits: Nagaraj Balasubramanian & Philip Mathew. License: CC-BY-NC.

ECM T 22

g I1eet #, ECM (macromolecular mesh) AT ST IR SATE T W’éﬁ EASINESIEINE )
ﬁﬁéﬂ%ﬁﬁﬁm%léﬁm%m%mwmﬁ(@ﬁa 5) | T ST hIfITRTAT
JATIH § S8 T o 3T, W@W%wﬁm S % B & ST AR % e e W
EIRISISE

-5 : ECM faegrer T
a@ﬁmﬁw%l

. Wmﬁﬁﬁem(‘s‘(waﬁ)
31 & g Enferd ECM (et
7 1) o e ot 3u@ oy
2t 2 | Tohaw T Teo

y U TfosTal o Il I A |
Credits: Nagaraj

Balasubramanian & Philip
Mathew. License: CC-BY-NC.

AT 8 TaT 9T & fof ECM 6 (R1 Hifcreh &9 & ShITRTehR Shohlct o |1 S 81 © | SlTTRT ohl 3% o ST
aﬁmwa%mmﬁtmﬁﬁﬁgamamqqlwwuw H Heg oAl =, ST 3ok hTHehTS]
% foru Frerd s/&0 & (3@ fra-6) |

Forr-6 - whg oyt | ot o arfeft 3T whe T o1 [ ST ged gI
T T & S T A& I e 2 R s ECM & | 20T ht oIt
2 foh ECM ol 91578 § IRt ferg €1 o SITefofe €a 1 SAThTL a1
g

Credits: Nagaraj Balasubramanian & Philip Mathew. URL for heart image:
http://legacymedsearch.com/implantable-organ-developer-miromatrix-
raises-additional-15-7m-in-series-b-funding/heart4/. License: CC-B/-NC.
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ECM <hl G=HT

TR TR HATE (ECM) FHfTerratt gr i it anford T & o1 811 2110 36 STTeg % HaH qataw
1 T I 311 T & Tef Mfeaiamgeh (Ses Teh STt 3107 et S o 61T (ST &It ©) ¥ ST areT &
forer wedi 37 STt Sifeet T S 8 | e 3aTeTl -

- RIS ; T 300 THIHIE T SR 1.6 THIHI SATE STAT AT (AT SIS 4 g S 1)
ECM # ¥ei =379k &9 ¥ IHT S o1l N ® (@@ -7 11

- TATRE : ST foh 710 & TIT B 918 ECM | 91T ST aTedT Heidl =iiedT NS ® (@9 frar-8) 11213

- TTSSMTFET : 98 ECM H URIT ST STell 3591 SAT0T(dIh I ohT TSI © | SHehT STraTs o 133 et &
@ &r=-9) 1

- WTETSAIN : IT T TAIRINIEI & ST Th o o9k o H Hag T § (38 fera-10) 1151

-7 . AT | FIATSH o @ ] Sfeetaret areft el ¥ Haiferd & S
- T ¥ SR 3T S 8 g 3R 3F=ad: () ECM H feeimet Ies weTd
(@) 3% HITHT ZT0 B SATe § @ 71 Feoha1 |

Credits: Nagaraj Balasubramanian & Philip Mathew. URL for collagen image: wwwdebye.physgeo.uni-leipzig.de/bip/research/cellular-motility/.
License: CC-BY-NC.

-8 : zefEea (%) T®
H ST (T
20 S ) e
ToheT UL § ST & 8, ST
A B (@) T AR S
Fdh! H TSR | (7T) 398
| HpE S R ot wfsha
IeRHUI & H & "ot 1 |

Credits: Nagaraj
Balasubramanian & Philip
Mathew. URL for heart image:
www.kumc.edu/instruction/
medicine/anatomy/histoweb/
vascular/large/Vasc02.JPG.
License: CC-BY-NC.
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fer-9 ;maﬁﬁm(a;)maﬁﬁaeﬁrwa:%ﬁaﬁqﬁﬁméac-zfﬁqqéaenéaﬁa(R-s-s-R)anﬁ%aﬁ%r
e § SAISH STEH I A A 8 | (TT) ok Telea®d HISsHIde ST o sid el o ST & — Sl T T
aﬁaﬁqﬁaﬁ%aﬁuﬁwaﬁﬁw&ﬁﬁ%ﬁmsﬁ%@%&quﬁ%ﬁwm)ﬁﬁaﬂéawsvﬁquﬁﬂ
msﬁﬁqqaqﬁa%u&wwﬁﬁwwmaﬁaﬁﬁw%ﬁaﬁmaﬁwwWﬁWm
EBT%%IH%ECMEBT@%«HWMHﬁuaaoh«n%l

Credits: Nagaraj Balasubramanian & Philip Mathew. License: CC-BY-NC.

fer-10 : wghmm | (@) difter s wrEfsrs @ forguen foram Stmar & fSe@ wEfom 6 st & agefieor &
SR HIETH ST ST 8 | (@) ST & & el H T Toh VTS, wiecie SR WATSHT SIEH o S[S & Tah ol
ofeFehT ST 2 |

Credits: Nagaraj Balasubramanian & Philip Mathew. License: CC-BY-NC.

ECM ¥ lgehTehl T HIEIehIgi- (TToRaT SIfSTRTeT W 1T i aTet U8 B TS ST TATreh e
HUHAT T WE) I Gl FA T e H AT Bl 8| 36 A BT 6 SFA-SAT AT T AT
AT ST THY L 37 NI shY TaTT (gradients) 3 Iqetserar fRuffea gt 8 | ECM N & €hfirg fareres
(NeTTATSRE) T ST S AT AT-USTT o GUST & YIS T 1 oY a1 8 | T SI-T T @ug & ECM o
w6 arfefE & fmtor i afsran) S& e st § gee o €116

ECM H 3THT-3TERT NI shl JeTcHeh HIT ShITRTeRT o JehR S TETEN ek o T o+ el 8 11 3o
fruffa ST e o W%ﬁmﬁw 3T shafedes B ﬁ@ﬁqua%mﬁwﬁﬁ%muﬁﬁwé’m
waﬁ%ﬁgwﬁﬁﬁﬁmﬁﬁwmﬁﬁwmw%m%%maﬁaﬂwﬁl

EANEIRRERIE AR CICE]

B ST & foh ECM SH-TEmaie: S Sta- el aiiehi 8 SRRy SRl st denford st 2 |

. - e Hehd

ECM o Sia-Tr@mI{-eh TOTe hIfTehtall shi 370 SITel STTerol hl H{Tehl STE SF=ishal i § Heg hid
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g1 37 sratharett it a9E ¥ T Fad
b foramd wenfora 2t 8, afes 3
HITRTSAT o FIC SEhIREhIT Sk
&9 H e A o forg oft e B |

StET foh ET ST T 8, T A=A sHATHL
T HEIEdT ISR Tag W Sufeufd
H’F%ﬁ(receptors)%‘g{ll‘[ﬁﬁﬁ%l@
TTfERT ot 3UTIA kel STt 8 1% 30
IR fereel) T O SWL Bld & 31 STt
FT 3T ECM ¥ T HifITehT & 31T F3
ST (SHITRTeRT Sherre Foe) S B 2 |
39 YHR T ECM o hif3TehT oht 37eT o
TTEAT o ATY SIISd & | S0 hITSTeRTeAl
% H< g HETYUT Hehd-ATT Hfsha
B ST & o Sifereh framd shorer wrerdt
TEdt €1 39 e ¥, 30U HIH &
TR G&H TR H B ATt aiaa
T =T HIRTHT o 3T TgaTd § 3K
HITTHT T g foramatt o1 e e
%lzo

30 2 gohel & oW BN € (T T
T AT 3U-3HTS) | F ST hI ST
T TF 99 w2 (@@ RE-11)|
T 0TI o 370 § HCEHTCHS SgaTTd
BT & | SHY, IR SHehTel Td Hohddh
HU[SAT 1 IEehT U 6 AT S[S T Tl
g @1 81 ECM HIRTeRT fareett
U3 o oW ST T o ek 3Tk
wfsrarenor ot of} f=isror o o e grar
122 mif3renrety 8, fafay guefim midm
BId & St ECM & fafir=r o & @
3TCT-3TCRT &HAT % BT ed & | 31t
SHITITeRT FRT TFTIed TSRS o Gahdl &
et z@ s ax fft et € for s
HHT-FHT 0T 31 -4 & T I8
R ECM A& 21

. WI-HITeh T Hehd

FIRERTE ECM & Goed, SGedr
(e | T3l A1 W) T FHST
1 T et 8 | 3aTer & for ECM
(@ HIRET T wMfad FB Rk
M) T TS 3HE HoeT Ud 3Hh
ATl T F=HT 39 JhR AT ®
S8 gyar 9 swerar 7 Bl 21 g

R-11 : ECM & F& amet 30efm

Fibers

3UTIA SHITToRT i HE TR UTE ST AT g9 il AT BN 8 () S RIS
HTSE o =] ¥ Sed © (W) 31 deshl (VELCRO) % @AM | (TT-8T) 30 o &1
HULSAT T I ITANT FoRAT ST HhelT 2 | 370 Ferehral, fopt foreprer 37 g fererrn

STEHAT |

Credits: Nagaraj Balasubramanian & Philip Mathew. License: CC-BY-NC.

YER T, HeeATareiast (MMP)
T foi USeE g SR
F AMAR AT B Tt
21 RS FIfERR g
UENRSREIHE MG RE I
& ForTeht fomam  weh e 3t offiret
Bt ¥ A GSTEH HATHE F FHA
3T RS Sh T it 2 18

T {5t 37 sl o e ar @
ST ISRt et 37T fereett ™
St UEl AgH HET T o
HATE i Torwr ate st fafspar
3| Jerewr & forg wifdmenrd S
Fdeh & &Y § Gifed gidl € ar
I FHILAT § e AT 2
HITITRTAT o STHT T HIHEHNS
T 98 dedd HAifYE ¥ A 39

a1 W it et @ T shifsreRnd
31 I FITeRT shehTed A2deh & ST
ECM & 9fa &t gfafsrar ==k
Ft § (@ fe-12) |

WTH ECM

St W o T i uitfefa 7,
HSIE & HoT JAEHT i T8
Y HIRTHIST T HHBNS g
HehdT 81 I3 o Ay ey
& G | SeaATd, Th diteanreal
1 HAITAT shl THTfoId L HHAT S |
FEHT IO 3 o1 T IS TohelT &
for T aTfEhreTl & 31T Iuhel
ST IITHTE T o a1 hl &L 3R
Y | SIEATd o Ufd e Ifafshan
it (@ fera-13) 122 3 fieret
ST SHITRTRIAT T @l gt
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10 100 1000 10000 1GPa

T=1-12 : FIRAT H qEATT A RITITRTT | THRT Tiksh THRT SRR & HTHT T © SR AT ohiw § | Afkdsh U 7Ry o
ECM % €12 8 T 3T & 3T I8 3ok haRaT § 1= 7R 37k IaeR bt oft To1ferd ST & | ST sl Ureehet (Pascal) §
T AT 2 | FHARAT 10 UTEehed (Pa) (TS 3AR) A <ish Tah T Uk (1000000000 UTEHeT) T (GPa) (318 2AW) deF sieetdl & |

Credits: Nagaraj Balasubramanian & Philip Mathew. Adapted from: jes.biologists.org/content/130/1/71. License: CC-BY-NC.

& 3R I oot 7T &1 TRt 2 | T AT e ot el W § sufted sifad Iefir wiftrewrett # foam
T T € ST F Fefg T 3T A & | 36 AN IThelT G 5 TETATF FREhT H1 &1 ol E 07T & St
HIFTETSE (T YR Sl & Th hIIRTEAIT) U &T(Ted =1e H qge oiTd! & | HIHIETse U8 o1 # JoRT e forfad
@ AT T 12 T TecTe) BIoh HhlthsT (AT 37815k HITTHTY) 5 ST & | T8 Ashithst AT § ST 1ol YTl
<Rl ‘HWEF{?IQ[%, Tl q foh R ged ATl IET e (low density protein or LDL) aﬁﬁ@ﬁ (%I’@ JAH
T H B FIEG FEd 8, S Sieh FE H o IR ST 2) 7+ | @SR I skl HIF HITehTd o
\_rl'IT‘ﬁ%IM

I SHIRTERTTE STTHAR T 5 BT Bl & ST SR T it &1 a3 b1 T 3ed=1 e ahell | Afert gt s §
Zohel B 1 1 3 TeTeh o TIHT0T Tl € ST 3Ted: TORIEFe e o1 &9 o el & (3@ forsr-14 &) | ©ieh s &
Teh o1 AT 5 Toh 1 SIETel 3TaT%G, 81 ST © 31eh 38T YehR S ToRel! T H ST 81 § ATeH1 o HATEINTHA H FhTae
Bt B | 3T I T2-F S & IRt 361 TFRAT & Tk anfeehraft ot JoET TgTd & | Tk aTfeent ged § ar a, o
T T U Tkl & (<Q Fera-14 @) 1

e . ST IUHAT Hdsh
T 3 et
AT AT Tae

[ P —

" ST ST g
ST BSISATE

o113 : T afeenTatt & SiTVTeRT Ust aTer RITSTehI STTeaE | IS o STEHT-STeTT T 8 — ST Shell (e
3T, HeATd! ST Tefr SRIfTehTd, STeenfeh BrRISTeATES (STeIqH) | hINTehTST 6l §9 Tdl § ECM (3TYR freeft,
AT SeATesh e TN ATel IR HAE o & H) GRT TSI o1 Tl & | $HH Th dATfeehT ASTeld W eA=ell giell &
e S Hepe 31 S (3T & IwInT /) BT 2

Credits: Nagaraj Balasubramanian & Philip Mathew. Adapted from: http://www.courses.lumenlearning.com/boundless-ap/chapter/blood-vessel-
structure-and-function. License: CC-BY-NC.
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HITRTERTSAT T ECM o |1 S ohT &77aT 39 a1 T +ff 376X STt & fob Afgenmani o Wi Seht Sfaifsha forer werm
i gt ﬁra%a?ﬁa%a%'ﬁl i germhl o U AT ferfshar 3 fog SIS TTRT FIRTES FHECM CAGS
T&T STTETT BT 8 — %@Ww%aﬁﬁﬁﬁwéﬁﬁaﬁﬁwﬁaﬁgﬁaﬁﬁﬁmmﬁqﬁa S A
uﬁ%mwwmwﬁaﬂﬁwaﬁimﬁmﬁw%lwﬁmwwaﬁﬁw
1 ST G & ST 2 | wﬁqﬁwwwéﬁsmﬁaﬁaﬁ?ﬁ?@ﬁaﬂmﬁsﬁms ) ST SHHH
eh B shl TfshaT 1 SIGTET ad & | BTcT &1 H g I TIT GAT & T Fciahi shl 31T H sIgerr aa?ﬁ‘@rmﬁﬂ%
ereprer St AT o Srareratt el A T & | FRTeTST Fe TheT S S St et a6 e
i3k Hehdl o1 TROTH BT HehelT & 126

TAA AR AT o FS T3
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Note: Image used in the background of the article title — An artist's conception of the extacellular matrix, lipid bilayer and celluar components. Credits: NIH
Medical Arts, NIH Image Gallery. URL: https:/fwww.flickr.com/photos/nihgov/24191645473/in/photostream/. License: CC-BY-NC.
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Note: Image used in the background of the article title — A hook-and-loopVelcro fastener. Credits: Kamran Iftikhar, Wikimedia Commons.
URL: https:/[en.wikipedia.org/wiki/File:Hook_and_loop_fastener_-_macro_photograph_of_%22hooks%22.jpg. License: CC-BY-SA.
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Notes:

1. This article is based on a learning unit — ‘The journey fom milk to curd' developed as a part of the Vigyan Patibha programme of HBCSE. Vigyan Pratibha
is a talent nurture program in science and maths for Grade VIII-X students from diverse backgrounds of Kendriya Vidyalayas, Jawahar Navodaya Vidyalayas
and Atomic Energy Central Schools. The programme is aimed towards developing a deeper understanding of concepts and critical thinking skills by providing
students with tasks which go beyond textbook-based classoom teaching. Teachers' Notes. (URL: https://vp.hbese.tiftres.in/wp-content/uploads/2018/12/
The_Journey_from_milk_to_curd_teacher.pdf) and Students’ Worksheets (URL: https://vp.hbcse.tifr.res.in/wp-content/uploads/2018/12/The_Journey_from_
Milk_to_Curd_student.pdf) for this learning unit are available online. Teachers need to register for access to Teachers' Notes.

2. Image used in the background of the article title — Curd (Sri Lanka). Credits: Ji-Elle, Wikimedia Commons. URL: https://conmons.wikimedia.org/wiki/
File:Curd-Sri_Lanka.jpg. License: CC-BY-SA.

3. Image used as a filler on Pg. 44 — Lactobacillus paracasei. Credits: Dr. Horst Neve, Max Rubner-Institut, Wikimedia Commons. URL: https://commons
wikimedia.org/wiki/File:Lactobacillus_paracasei.jpg. License: CC-BY-SA.
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Image used in the background of the article title — Semal in bloom. Credits: Dinesh Valke. URL: https://www flickr.com/photos/dinesh_valke/425565846
License: CC-BY-SA.

Image of Babool bloom used on page61 — Acacia nilotica flowers. Credits: TREEAID. URL: https://wwwflickr.com/photos/5387 1588 @N05/5749766025.
License: CC-BY.
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Messier_87_crop_max_res.jpg. License: Public Domain
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Flickr. URL: https://www.flickr.com/photos/
nasahubble/27305559127. License: CC-BY.
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Credits: This image is derived from C. V. Vishweshwara's article "Black Holes for Bedtime" in the volume
“Gravitation, Quanta and the Univeise; proceedings of the Einstein Centenary Symposium held on

29" January—3" February, 1979, in Ahmedabad, India." Edited by A. R. Pasanna, J. V. Narlikar, and C. V.
Vishveshwara. A Halsted Press Book, published by John Wiley& Sons, New York, 1980, p154-167. Image

reproduced here courtesy Prof. Sarawathi Visweshwara.
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Credits: Adapted from an image by © APEX, IRAM, G. Narayanan, J. McMahon, JCMT/JAC, S. Hostler, D.
Harvey, ESO/C. Malin, Max Planck Institute for Radioastonomy. URL: https://www.mpifr-bonn.mpg.de/

pressreleases/2019/4.
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Photo credits:

Jackfruit Tree (Pg 4) — Sanu N, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Jackfruit_Tree_Kerala.jpg. License: CC-BY-SA. Leaves
(Pg 4) — P Jeganathan, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Jackfruit_(Artocarpus_heterophyllus)_leaves_from_Vilupram_dt_
IMG_3901.JPG License: CC-BY-SA. Male inflorescence (Pg 5) — Giby Kuriakose. License: CC-BY-NC. Female inflorescence (Pg 5) — Giby Kuriakose. License:
CC-BY-NC. Fruit (Pg 5) from URL: https://pixabay.com/photos/jackfruit-fruit-tropical-tree-food-4037499/

Tamarind Tree (Pg 6) — Pratheepps, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Tamarind_tree.jpg. License: CC-BY. Leaves (Pg 6) —
Krzysztof Ziarnek, Kenraiz, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Tamarindus_indica_kz1.jpg. License: CC-BY-SA. Flowers (Pg
7) — J.M.Garg, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Tamarindus_indica_(Emli)_flowers_W_IMG_9164.jpg. License: CC-BY.
Fruit (Pg 7) from https://pixabay.com/photos/hanuman-langur-primate-monkey-173345/.

Pongam Leaves (Pg 8) — Swati Sidhu. License: CC-BY-NC. Leaf galls (Pg 8) — Swati Sidhu. License: CC-BY-NC. Flowers (Pg 9) — J.M.Garg, Wikimedia
Commons. URL: https://commons.wikimedia.org/wiki/File:Pongamia_pinnata_(Karanj)_near_Hyderabad_W_IMG_7631.jpg. License: CC-BY. Unripe fruit (Pg
9) — Dinesh Valke. URL: https://www.flickr.com/photos/dinesh_valke/2206104423. License: CC-BY-SA. Ripe fruit (Pg 9) — Dinesh Valke, Wikimedia Commons.
URL: https://commons.wikimedia.org/wiki/File:Kanugu_(Telugu-_%E0%B0%95%E0%B0%BE %E0%B0%A8%E0%B1%81%E0%B0%97%E0%B1%81)_
(3666692337).jpg. License: CC-BY-SA.

Peepal tree (Pg 10) — Vinayaraj, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Ficus_religiosa_at_Valliyoorkavu.jpg. License: CC-BY-SA.

Fresh leaves (Pg 10) — Challiyil Eswaramangalath Vipin, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Ficus_religiosa.JPG. License:
CC-BY-SA. Mature leaves (Pg 11) — Eric Guinther, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Ficus_religiosa_Bo.jpg. License:
CC-BY-SA. Fruit (Pg 11) — J.M.Garg, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Coppersmith_Barbet_(Megalaima_haemacephala)_
feeding_on_Ficus_religiosa_W_IMG_8204.jpg. License: CC-BY.

Neem tree (Pg 12) — Abhiriksh, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Bull-Cart_under_Neem_tree_in_a_farm_1.jpg. License:
CC-BY-SA. Leaves (Pg 12) — Thendral Muthusami, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Neem_Tree_Thendral.JPG. License:
CC-BY-SA. Unripe & ripe fruits (Pg 13) from https://pixabay.com/photos/flower-neem-azadirachta-indica-2205653/. Flowers (Pg 13) — Jimmy tikhak, Wikimedia
Commons. URL: https://commons.wikimedia.org/wiki/File:Neem_seed.jpg. License: CC-BY-SA.

Indian Laburnum Tree (Pg 14) — J.M.Garg, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Cassia_fistula_(Amaltas)_in_Hyderabad_W_
IMG_8170.jpg. License: CC-BY. Leaves (Pg 14) — J.M.Garg, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Amaltas_(Cassia_fistula)_
leaves_in_Hyderabad, AP_W_289.jpg. License: CC-BY-SA. Flowers (Pg 15) — Anand Osuri, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/
File:Cassia_fistula_flower_masinagudi_1.jpg. License: CC-BY-SA. Unripe fruit (Pg 15) — Asit K. Ghosh Thaumaturgist, Wikimedia Commons. URL: https://
commons.wikimedia.org/wiki/File:CassiaFistula02_PalmaSola_Asit.jpg. License: CC-BY-SA. Ripe fruit (Pg 15) — J.M.Garg, Wikimedia Commons. URL: https://
commons.wikimedia.org/wiki/File:Cassia_fistula_(Amaltas)_fruits_in_Hyderabad_W2_IMG_7487 .jpg. License: CC-BY.

Sal Tree (Pg 16) — Biswarup Ganguly, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Shorea_robusta_—_Simurali_2011- 10-05_050369.
JPG. License: CC-BY. New leaves (Pg 16) — J.M.Garg, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Sal_(Shorea_robusta)-_new_
leaves_with_flower_buds_at_Jayanti,_Duars_W_Picture_120.jpg. License: CC-BY-SA. Mature leaves (Pg 17) — Ashitaka. URL: https://www.flickr.com/photos/
iwahige/41703834254. License: CC-BY-NC-SA. Spinning fruit (Pg 17) — T. R. Shankar Raman, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/
File:SpinningSal.jpg. License: CC-BY-SA.




Babool tree (Pg 18) from the URL: https://pixabay.com/photos/babul-tree-acacia-nilotica-2872022/. Leaves and spines (Pg 18) — Dinesh Valke. URL:
https://www.flickr.com/photos/dinesh_valke/517656711. License: CC-BY-SA. Flowers (Pg 19) — Dinesh Valke. URL: https://www.flickr.com/photos/dinesh_
valke/517670602. License: CC-BY-SA. Fruit (Pg 19) — J.M.Garg, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Plum-headed_Parakeet_
(Psittacula_cyanocephala)_feeding_on—Acacia_nilotica_W_IMG_4501.jpg. License: CC-BY-SA.

Teak tree (Pg 20) — Thamizhpparithi Maari, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Teak_tree_of_Salem.jpg. License: CC-BY-
SA. Leaves, flowers and fruit (Pg 20) — J.M.Garg, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Teak_(Tectona_grandis)_flowers_in_
Anantgiri,_AP_W_IMG_8803.jpg. License: CC-BY-SA. Flowers in close-up (Pg 20) — Dinesh Valke, Wikimedia Commons. URL: https://commons.wikimedia.
org/wiki/File:Teak_(3522254046).jpg. License: CC-BY-SA. Fruit (Pg 21) — Marco Schmidt, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/
File:Tectona_grandis_MS6388.jpg. License: CC-BY-SA. Leaves eaten by teak defoliator larvae (Pg 21) — Jenis Patel, Wikimedia Commons. URL: https://
commons.wikimedia.org/wiki/File:Teak_tree_tectona_grandis_leaves.jpg. License: CC-BY-SA.

Purple Bauhinia tree (Pg 22) — Abhiriksh, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Bull-Cart_under_Neem_tree_in_a_farm_1.jpg.
License: CC-BY-SA. Leaves and flowers (Pg 22) — Thendral Muthusami, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Neem_Tree_
Thendral.JPG. License: CC-BY-SA. Flowers in closeup (Pg 23) from https://pixabay.com/photos/flower-neem-azadirachta-indica-2205653/. Unripe fruit (Pg 23)
— Jimmy tikhak, Wikimedia Commons. URL: https://commons.wikimedia.org/wiki/File:Neem_seed.jpg. License: CC-BY-SA. Ripe fruit (Pg 23) — Dinesh Valke.
URL: https://www.flickr.com/photos/dinesh_valke/9229556602. License: CC-BY-SA.

Resources:

1. Pradip Krishen, Jungle Trees of Central India for species related information.
2. India Biodiversity Portal for vernacular names.
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