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& Activity 10.1 Modeling photosynthesis: How can cells use the

sun’s energy to convert carbon dioxide and water into glucose?

Activity Hh.1 is designed to help you understand:
. The roies photosystems T and 17 and the Calvin cycle play in photosynthesis, and

2. How and why €, and CAM pholosynthesis differ from Cy photosynthesis.

Using your extboak, lecture netes, and the materials available in class (or those you
devise at ome), moedel photosynthesis as it occurs in a plant cell.

Your model should oe a dynzeic (working or active) representation of the events that
oceur in the various phases of C; photosynthesis.

Building the Model

+ Usechzlz on atabletop or a marker on 5
membrane and the chloroplasl membranes.

e sheet of paper to ¢

« Use playdough or cutout pieces of paper 10 represent the molecales, ens, and
membrane transporers or purips.

o Use the picees you asseribled to mode. the processes involved in €y
photosynthesis. Develop 2 dynamic {clayiation-type) model that zilows you ©
madpulire or move carbon dioxide and watgr and its breasdown products through
the various sieps of the process.

«  Whaen you feel you have developed 1 good working inodel, demonstrate and
<Xpiain i to another student or to your instructor. ¥
Yo nodel of Oy photosynthesis should include whal ocours in photosysierns 1 and il and
in the Calvin cycle. For photosystems T and 11, 52 sure your model includes and explains
the roles of the following:

NADP* ATP chemiosmos:s
NADPH waler and oxygen ATP synthase
ADP H' e carviess in thylakoid

- membranes
Py ¢ h

Al indicate where in the plunt eell each item is required or produced.
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For the Calvin eycle, be sure your model includes and explains the roles of the following:

clucose NADPH
C, or 3C sugars ATP

carbon Cloxide
Also indicate where in the plant cell each 1iem is required or produced.

After you've modeled C, photosynihesis, indicale how the system would be altered for Cy
and CAM photosynthesis.
+ Indicate where in the celis of the leaf PEP carboxylase oxists and how it reacts 1o
capture CO,, Be sure o indicate the fate of the captured CG,.
+ Do the same for PEP carboxylase in CAM plants.

Use your model and the information in Chapter 10 of Biology, $th edition, to answer
the gucstions.

: @YJ 1. “The various reactions in photosynthesis ure spatially segregated fram each
other within the chloroplast. Draw z simplificd diagram of & chloreplast zud include these
parts: outer membrane, grana. thylakoid. lumen, stroma/matrix.

2. Where ir the chloroplast do the light w
reagtions oceur? J

b. Where in the chloropt

* chemivsinetic gradicnt developed?

|

1

!

i ¢ Where in the chloropiasi does the Calvin L

_ eyele oecar?

46 ) . Activity 10.1

- as Benjamin Cuminings




AU UDTEANPT BN,

4¢3 B
T L¥ ) i TG Y
Duzg‘ﬂjm A

ueny urue(udg se Jutgsigng o] (uozAnEY HeSIg @ Eukdoy

1 pun ] quisisAsoloqd uaaniag e nadsurn vonaarg Al — - — i ,.I. |
/|
wAOpREg HAA VN 1M 7 | dUVYN m
weAS A1 1 - _ +
ol .._h.ﬂozamoza QAIRPIXO ] 7 o ]
110 J0ITquuT BE Alamqoad sea pappe [ 3 sasyodsal a 0aAD q 4 _
£28URLUL O SPIOYGLSYI SYF APININO UOHIOS RARONE CETHES T WEI gy vo
Fuiuan) s30p LM <g152d0ID1YD B O HOLIUDY oy jo Sugpumsispun ok o pasey B | - ) 1 -
= {sEnuIL) 20, W _ - —
H 1
e ———— . o . ,

. —
R N A,f # , ”
It h_.. ﬁ. z,n_ ) i - ) _ﬁ ) l ASNINS
/r / [ i S U — ,.. . :
_ | k £31942 WIALED DU L] WRISASOWIG| _ ] H0ls 5010 ) wup padapod
. bg ! , . — 10 DISH 3131 PASY]
i | anoduios Y AY ¢

“suonsanh Fumoto}

201 SRAIPPU PUL BIUP I8 unuE T “SPIONE AU AU a1 PRPRY st punoded EolEyd
OLIC PUODaS 3 A PRIEIpRE SN A1 T (A0 151y) o W ane puv 210499
ausns ¢ 07 painsuat st 4d 4atgs JuowWHAdND ue 1 40P

sproyeiky) paimiost jo uol
U0 “SWswrad e B0 0} PALH d put PAIRest ag ued sproyeiAy IsedosoiyD

—

 Swpnegsiopur) 100X IS, ﬁ.cnl_

- ————

ALy apul jued w uud Mol “alyRIEAR _
SLAFL] OU L] OfH] WU o 4Ly jo Alddns jasuad ¥ alnbar swispwgio Funal 1Y €

— y - _ — ——

[ N
P ) L1 wmsAsoreyd o wapsAsoeyd
o Giafzs Al Jo (shuataung 30 (sjuonoung 10 (s)uonouny
i_‘ [ERUNTVA] CLdCe N AnY selEIne? J[EIHA0 AU} BIBSST TBUM D [[e13A0 3L ATESTIBEA, "G [jRsSA0 DUL SIB/SIIEEM |
| 1129 2up pue 31 e Squopd st asT 7 1133 251 10 “2[qu{ILAT 81 1By jo fuald @
e ———— M e ——
—_— -£F1au5 ST [0 B0IN0S SIRIWNN S 8T UNS 34T, -£3:2u3 Jo Indur 2g) sanbas

;uonEns -
guonentt asuenbas au ur ucnseas Io das yova ‘Teieuad U "SHOTESE JO SILIAS PA[ICIUCT

o 1an i ; NS4S a0l B Yy .
youa ut asn Isejdoao(le w pnam ?:9?:0.: 10 [ATY WNSAS UOTITIF WS U MY g Ul 1IN0 PRLIED 51 2500 (IO} 0F APIX0IP LOGIED JO LGUINDAI U yisaydsooyd v g

L0 G/RIINGT SN



