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Although the slow rate of racemization is more suited for determining

the age of proteins which are thousands of years old,* 4 > ¢

O bale Jaine ye L K5 138 Aaal o At (paleal) (ul 2929 i) la
slivg b Jlad ¥ Cafia ale 138 i) YT ol aag Lah s cpindd) (e (e (955
L0y Uad doysdaill HlaeW) (3655 Aiiia Aacsil Lgy ilygualinn Lojis Cadi€) ol dle

A an

L yoail) dallal) Lgiesd ) diell Jia ) gualionl) dacs) CalinS) 28 .cud L Jaag
Wiyseay -Aanil Ly aiiag (a3 Llaady lgan clalall 3185 & s e

3, Brandon H Toyama 1, Martin W Hetzer 1, Protein homeostasis:
live long, won’t prosper, N/H, Nat Rev Mol Cell Biol. 2013 Jan;14(1):55-
61. https://pmc.ncbi.nim.nih.gov/articles/PMC3570024/

4. Verzijl N, et al. Effect of collagen turnover on the accumulation of
advanced glycation end products. J Biol Chem. 2000;275:39027-31. doi:
10.1074.

3. Sell D, Monnier V. Comprehensive Physiology. 235-305.
American Physiological Society; 2011.

6. 15.Masters PM, Bada JL, Zigler JS., Jr Aspartic acid racemisation
in the human lens during ageing and in cataract formation. Nature.

1977;268:71-3. doi: 10.1038/268071a0.



leie alall Dl (o paall (B 3 1385 S Gupsmnsitl Dses daed WA g 25
307 2o eila G Jul D



. Soft-Tissue Vessels and Cellular
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oty 4 Preservation in Tyrannosaurus rex
K eOyuse

g s Mary H. Schweitzer,'*** Jennifer L Wittmeyer,' John R. Horner,’
[ Jan K. Toporski*!

'.'ll-"' Soft tissues are preserved within hindlimb elements of Tyrannosaurus rex
1) (Museum of the Rockies specimen 1125) Removal of the mineral phase reveals
Ron. M transparent, flexible, hollow blood vessels containing small round micro
ool e structures that can be expressad from the vessels into solution. Some regions
Ths con of the demineralized bone matrix are highly fibrous, and the matrix possesses
".:" "1:.' elasticity and resilience. Three populations of microstructures have cell lke
Regrabe morphology. Thus, some dinosaurian soft tissues may retain some of thek
S anh original flexibility. elasticity, and resilience

Pe windy

mabow A ncaly discovered specimen of Nnanmo-  Hell Creck Formation, 8 m obove the Fox

m"’, sawras rex [Museum of the Rockios (MOR)  Hills Sandstone, as an association of dearnic-
joctiow 1 apocimen 1128] was found at the bise of the  ulated clements. The specimen was incorpo-

25 MARCH 2005 VOL 307 SCOENCE  www.sclencemag.org
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Soft-Tissue Vessels and Cellular
Preservation in Tyrannosaurus rex
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Mary H. Schweitzer, et_al .
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Soft-Tissue Vessels and Cellular
Preservation in Tyrannosaurus rex
Science. Mar 25, 2005.

Mary H. Schweitzer, et. al |

nttp//www sciencemag org/content
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T-rex Discovery
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Fresh tissue
T-rex Soft fibrous
elastic tissue tissue

Mary Schweitzer, Science 307(5717):1952, 25 March 2005.

Soft tissue in 7 rexbones

" ... flexible and
resilient and
when stretched
returns to its
original shape.”
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The lab filled with murmurs of amazement, for | had focused on something
inside the vessels that none of us had ever noticed before: tiny round
objects, translucent red with a dark center. Then a colleague took one look

at them and shouted, 'You've got red blood cells. You've got red blood

cells!"”
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7. Schweitzer, M., and |. Staedter. 1997. The real Jurassic Park.
Earth. 55-57.

8 Schweitzer, M., et al. 2005. Soft-Tissue Vessels and Cellular

Preservation in Tyrannosaurus rex. Science. 307 (5717):.
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ANIMAL BONE CONSTRUCTION

Coat matrix
with calcium
& phosphorus

Collagen
Matrix
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Groundwater
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T. REX FEMUR

Evidence of intact,
pliable tissue.

Science. 2005. 307:1952.
Science. 2007. 316:277.
Science. 2007. 316:280.
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