PROTOPLASM AS THE LIVING STUFF

Biologists today focus on DNA and ways that genes influence life. In the

19th century, the nucleus looked relatively stable and separated from the

rest of the cell, while the protoplasm seemed to be dynamic. Protoplasm,
some leading biologists suggested, must be the stuff of life.
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Protoplasm flows and moves, a viscous substance inside e e
cell walls. Apparently constant motion suggested that H
protoplasm causes cells to move, grow, divide (with help
from the nucleus), and interact with each other. Attention AP T (A
shifted to the insides of individual cells, such as white blood %g?i;‘fﬁ_ﬁgﬁ.%a%:
cells or amoebae, instead of cell walls or membranes. 30%.5332-.%%@32%

Microscopic view of protoplasm wison 189

A moe b d Sedgwick and Wilson 1886

An amoeba consists of a single cell and offers an ideal way
to study the roles different cell parts play. An amoeba seen
through the 19th century microscope looked like a migrating
blob of protoplasm with a nucleus, lacking a rigid cell wall.

f Amoeba Sharp 1921

ps
l|I.
.-:., -l.“..
..-"' .:E!‘-L‘-_.‘"-._
il S i e 3 T T A A P R 2+ D,
i 4 e v, T md o " I'ﬂ'lr ’ o, 1, Wil BTy TP R I'J‘. N O b 1‘-“’-'“‘;"'- -.r."-
sousian el QR R T VA e e * P it Y o T Tt e R FE‘
Y " _'.1-\.':1-.':_"_1. I '|:|1. ;_'#1'.:&:‘_ iy .."{l,'__-'p_.lﬂ."ft}_‘.?_":"J-_E'.-ﬂ'l.rvt_"-.“
LN
LR o SRR SRR O Mt AL - [ et QrginEos
— M P et LA el e LTS Y D ) 8 o B et

b ARy Bt g R g g WA e S TN

% 1:_“5..:.._. - :I{I_'L-. S ""-'1-'-—'-!-'.__' .r'.'ll!:_"-'l' 'I

i .:r_‘;; *._'_r-‘ -3

: gty el .
B I A T Cé e )) n r r I ' |
B N -.:.ﬁ._:l'l-a

EC‘ — .:‘ .!...:._-: 3.-1:}-.‘”-.; I"'I_F;:
I"., ¥ “:. "'.,__,1-.'. 'L"'r .._.-._:l -.\.
e: t ""-., e N Ifj'. ':'Iz:--l_ l.'- I l W | I k
T s O e
fane@ 1 L Opgns it d
O

Ny emphasized to the moving
substance inside the cell. An
amoeba, with protoplasm as
its dominant feature, could be
seen as an ideal “"minimal cell.”

Yet biologists soon realized that most cells are different from this minimal
version. They have varied internal structures and function in diverse ways
as parts of organisms. Cells are differentiated and specialized, but how?



