SAT EBRW Practice Test 3

Questions 22-31 are based on the following
passage and supplementary material.

This passage is adapted from J. D. Watson and F. H. C. Crick,
“zenetical Implications of the Structure of Deoxyribonudleic
Acid.” ©1953 by Nature Publishing Group. Watson and Crick
deduced the structure of DMA using evidence from Rosalind
Franklin and R. G. Gosling's X-ray crystallegraphy diagrams
of DNA and from Erwin Chargaff's data on the base
composition of DNA.

The chemical formula of deoxyribonucleic acid
(DMNA) 1= now well established. The molecule isa
very long chain, the backbone of which consists of a

une regular alternation of sugar and phosphate groups.
To each sugar is attached a nitrogenous base, which
can be of four different types. Two of the possible
hases—adenine and guanine—are purines, and the
other two—thymine and cytosine—are pyrimidines.
So far as 15 known, the sequence of bases along the
I0 chain is irregular. The monomer unit, consisting of
phosphate, sugar and base, is known as a nudeotide.
The first feature of our structure which is of
biological interest is that it consists not of one chain,
but of two. These two chains are both cotled around
a common fiber axis. It has often been assumed that
since there was only one chain in the chemical
formula there would only be one in the structural
unit. However, the density, taken with the X-ray
evidence, suggests very strongly that there are two.
20 The other biologically important feature is the
manner in which the two chains are held together.
This 15 done by hydrogen bonds between the bases,
The bases are joined together in pairs, a single base
from one chain being hydrogen-bonded to a single
base from the other. The important point 15 that only
certain pairs of bases will fit into the structure.
One member of a pair must be a purine and the other
a pyrimidine in order to bridge between the two
chains. If a pair consisted of two purines, for
ip example, there would not be room for it.
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We believe that the bases will be present almost
entirely in their most probable forms. If this is true,
the conditions for forming hydrogen bonds are more
restrictive, and the only pairs of bases possible are:

35 adenine with thymine, and gnanine with cytosine.
Adenine, for example, can occur on either chain; but
when it does, its partner on the other chain must
always be thymine.

The phosphate-sugar backbone of our model is

4t completely regular, but any sequence of the pairs of
hases can fit into the structure. It follows that in a
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long molecule many different permutations are
possible, and it therefore seems likely that the precise
sequence of bases is the code which carries the
genetical information. If the actual order of the bases
on one of the pair of chains were given, one could
write down the exact order of the bases on the other
one, because of the specific pairing. Thus one chain
is, as it were, the complement of the other, and it is
this feature which suggests how the deoxyribonucleic
acid molecule might duplicate itself.

The table skowrs, for various organisms, the percentage of
each of the four types of nitrogenous bases in that
organism’s DMA.

Base Composition of DNA
Percentage of base
in organism’s DNA
Organism {3 4enine guanine | cytosine | thymine

(%) (%) (%) (%)
Maize 268 18 2312 72
Octopus 332 17.6 17.6 ilG
Chicken 28.0 220 216 284
Rat 286 214 20.5 284
Human 93 0.7 200 3000
Grasshopper| 293 0.5 0.7 295
Sea urchin 318 17.7 17.3 311
Wheat 73 27 228 27.1
Yeast 313 18.7 17.1 314
E. coli 247 26.0 25.7 23.6

Adapted from Manju Bansal, DA Structune: Revisiting the
Wation-Crick Doubde Helia" ©2003 by Current Science Adsodistion,
Eargalore.



The authiors use the word “hackbone” in lines 3
and 3% to indicate that

A)
)
C)

o)

anly very long chains of DA can be taken from
an organism with a spinal column.

the main stracture of a chain in a DMA molecule
is compased of repeating units.

2 chain in a DNA molecule consists entirely of
phasphate groups or of sugars.
nitrogenous bases form the main structural unit
af OMA.

A student claims that nitrogenous bases pair
randomlly with one another, Which of the following
statements in the passage contradicts the stodent’s
claim?

A)
)
Ch
(]|

Limes 56 ("Toeach . . . types™)

Lines 910 “So far . . . ircegalar™)

Lines 23.25 [*The bases . . . aother™)
Lines 2729 (" One member . . . chains™)

In the second paragraph (lines 12-19), what do the
authors daim to be a feature of bialogical interest?

A)
]
=]
k]

The chemical formula of DNA
The common fiber axis

The X-ray evidence

DMA consisting of two chains

Based on the table and passage, which choice gives
the correct percentages of the parines in yeast DA ?

A
B)
Ch
(n]

17.1%and 18.7%
17.1% and 32.9%
18.7% and 31.5%
31.3%and 32.9%

Do thie data in the table support the authors”
prapased pairing of bases in DNAZ

A)

B)

Ch

)

¥ es, because for each given argamdsm, the
percentage of adenine is closest to the percentage
af thymine, and the percentage of guanine is
clasest to the percentage of cytosine.

Yes, because for each given argandsm, the
percentage of adenine is closest to the percentage
of guanine, and the percentage of cytosine is
clasest to the percentage of thymine.

Mo, because for each given organism, the
percentage of adenine is clozest to the percentage
af thymine, and the percentage of guanine is
clasest to the percentage of cytosine.

Ma, because for each given organism, the
percentage of adenine is closest to the percentage
af guanine, and the percentage of cytosine is
closest to the percentage of thymine.
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The authors” main purposs of mcluding the

information about X-ray evidence and density is to

A establish that DXA is the moleculs that carries
the genetic information.

B} present an alternate hypothesis aboat the
composition of a noceotide.

) provide support fior the authors” claim abowt the
numsber of chains in a molecule of DMA.

') confirm the relationship between the density of
DMA and the known chemical formula of DNA.

Based an the ge, the authors” stat t*lfa
pair consisted af twe purines, for example, there
wotlld not be ream for it™ (lines 29:50) implies that a

pair

A)  of purines would be larger than the space
between & sugar and a phasphate grawp.

B} of purines would be larger than a pair consisting
of a purine and a pyrimidine.

C) of pyrimidines would be larger than a pair of
purines.

D) consisting of a purine and a pyrimidine would be
larger than a pair of pyrimidines.

The authars’ use of the words “exact,” “specific,” and
“complement” in lines 47-49 in the final paragraph
functions mainly to

A) confirm that the nudleotide sequences are known
for mast malecules of DMA.

B} counter the cdlaim that the sequences of bases
along a chain can occur in any order.

) sapport the claim that the phosphate-sugar
backbane af the amthors’ maodel is completely
regalar.

D) emphasize how ane chain of DNA may serveasa
temiplate to be copied during [¥NA replication.

ED
Acoording to the table, which of the following pairs
af haze percentages in sea urchin DNA provides
evidence in suppart of the answer to the previoas
question?
A} 173% and 17.7%
B} 175% and 311%
) 17 3% and 32 8%
) 17.7% and 32 8%

Based on the table, is the percentage of adenine in
each organism’s DA the same or does it vary, and
which statement made by the authors i most
consistent with that data?
A} The same; “Two of . . pyrimidines” (lines 6-8)
B} The same; “The impartant . . . structure”
(limes 25:26)
) It varies; *Adenine . . . thymine™ (lines 34-38)
3 i varies; "I follows . . . informaton™
{limes 41-45)



