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Jadeite from Kazachstan 
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Jadeite  rock textures 
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Gemtrade Nomenclature 
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The Hutton- Mdivani Jadeite necklace 
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Dyed opal from Ethiopia 
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Dyed opal from Ethiopia 
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Treated brown  star sapphire (Thailand) 
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Jewellery in the barbecue ??!
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A stone from a  
very  distant star ...  
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... or  rather from   
a ÒstarletÓ...  

Photochromatic artificial glass 



9!

Exceptional colour change garnet 
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The classical source:  
Spessartine from Kunene, Namibia 
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Spessartine from Nigeria 
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Spessartine  from Mogok  
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Epangko spinel  mines  ( near Mahenge)  

Spinel  from  Tajikistan  ( historic  Kuh-i-Lal mine ) 
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Spinel  from  Vietnam (Luc Yen)  
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Verneuil  synth. spinel  
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Unheated Cu-bearing tourmaline from  Mozambique  
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Paraiba-tourmaline  
intergrown with lepidolite  mica 
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Melo pearls 
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Man-made product  of  small natural resin  
pieces  in plastic matrix   



17!

© Swiss Gemmological Institute SSEF 

Problem solved  at  SSEF... 
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diamond testing  at  SSEF 
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Ruby necklace of the TsarÉ 
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Éand Queen 
MargueritaÕs  brooch 
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What a nice  antique 
emerald parure  
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Unfortunately fake  ...  
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Quiz: 109 Emeralds, 6 grossularite garnets and one fluo rite. 
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Renaissance Necklace 
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And whatÕs up with the Royals... 
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The WŸrttemberg Parure  
a historic pink topaz jewellery set 

Pearl and emerald tiara 
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Pearl and emerald tiara 
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Abalone pearl  
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Pinctada maculata : 
 

Pipi pearl oyster  
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New pearl treatment: 
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Melo  pearls 
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Unpolished Melo  pearl 
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Melo pearl with  cavity 
filled  with  artifiial resin  
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Natural pearls Pearl ÒchanterelleÓ 
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Distinguishing  natural from  cultured  pearls : 
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Calcium Oxalate Crystal Adherence to Hyaluronan-,
Osteopontin-, and CD44-Expressing Injured/Regenerating
Tubular Epithelial Cells in Rat Kidneys

MARINO ASSELMAN,* ANJA VERHULST,  MARC E. DE BROE,  and
CARL F. VERKOELEN*
*Department of Urology, Erasmus Medical Center Rotterdam, Rotterdam, the Netherlands; and  Department
of Nephrology-Hypertension, University of Antwerp, Antwerp, Belgium

Abstract.Retention of crystals in the kidney is an essential
early step in renal stone formation. Studies with renal tubular
cells in culture indicate that hyaluronan (HA) and osteopontin
(OPN) and their mutual cell surface receptor CD44 play an
important role in calcium oxalate (CaOx) crystal binding dur-
ing wound healing. This concept was investigatedin vivo by
treating rats for 1, 4, and 8 d with ethylene glycol (0.5 and
0.75%) in their drinking water to induce renal tubular cell
damage and CaOx crystalluria. Tubular injury was morpholog-
ically scored on periodic acid-SchiffÐstained renal tissue sec-
tions and tissue repair assessed by immunohistochemical stain-
ing for proliferating cell nuclear antigen. CaOx crystals were
visualized in periodic acid-SchiffÐstained sections by polarized
light microscopy, and renal calcium deposits were quantified

with von Kossa staining. HA was visualized with HA-binding
protein and OPN and CD44 immunohistochemically with spe-
cific antibodies and quantified with an image analyzer system.
Already after 1 d of treatment, both concentrations of ethylene
glycol induced hyperoxaluria and CaOx crystalluria. At this
point, there was neither tubular injury nor crystal retention in
the kidney, and expression of HA, OPN, and CD44 was com-
parable to untreated controls. After 4 and 8 d of ethylene
glycol, however, intratubular crystals were found adhered to
injured/regenerating (proliferating cell nuclear antigen posi-
tive) tubular epithelial cells, expressing HA, OPN, and CD44
at their luminal membrane. In conclusion, the expression of
HA, OPN, and CD44 by injured/regenerating tubular cells
seems to play a role in retention of crystals in the rat kidney.
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The Mining of Pearl Formation Genes in Pearl Oyster
Pinctada fucataby cDNA Suppression
Subtractive Hybridization

Ning Wang &Shigeharu Kinoshita&Naoko Nomura&

Chihiro Riho &Kaoru Maeyama &Kiyohito Nagai &

Shugo Watabe

Received: 16 April 2010 /Accepted: 29 June 2011
# Springer Science+Business Media, LLC 2011

Abstract Recent researches revealed the regional prefer-
ence of biomineralization gene transcription in the pearl
oyster Pinctada fucata: it transcribed mainly the genes
responsible for nacre secretion in mantle pallial, whereas
the ones regulating calcite shells expressed in mantle edge.
This study took use of this character and constructed the
forward and reverse suppression subtractive hybridization
(SSH) cDNA libraries. A total of 669 cDNA clones were
sequenced and 360 expressed sequence tags (ESTs) greater
than 100 bp were generated. Functional annotation associ-

fore, the data from this work will initiate a new round of
pearl formation gene study and shed new insights into
molluscan biomineralization.

Keywords Pinctada fucata. Pearl formation. Suppression
subtractive hybridization. Real-time PCR

Introduction

Mar Biotechnol
DOI 10.1007/s10126-011-9400-9
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Proteomic analysis of the organic matrix of the
abaloneHaliotis asininacalcified shell
Benjamin Marie1*, Arul Marie2, Daniel J Jackson3, Lionel Dubost2, Bernard M Degnan4, Christian Milet5,
FrŽdŽric Marin1*

Abstract

Background: The formation of the molluscan shell is regulated to a large extent by a matrix of extracellular
macromolecules that are secreted by the shell forming tissue, the mantle. This so calledÒcalcifying matrixÓis a
complex mixture of proteins and glycoproteins that is assembled and occluded within the mineral phase during
the calcification process. While the importance of the calcifying matrix to shell formation has long been
appreciated, most of its protein components remain uncharacterised.

Results:Recent expressed sequence tag (EST) investigations of the mantle tissue from the tropical abalone (Haliotis
asinina) provide an opportunity to further characterise the proteins in the shell by a proteomic approach. In this
study, we have identified a total of 14 proteins from distinct calcified layers of the shell. Only two of these proteins
have been previously characterised from abalone shells. Among the novel proteins are several glutamine- and
methionine-rich motifs and hydrophobic glycine-, alanine- and acidic aspartate-rich domains. In addition, two of
the new proteins contained Kunitz-like and WAP (whey acidic protein) protease inhibitor domains.

Marie et al. Proteome Science2010,8:54
http://www.proteomesci.com/content/8/1/54

Recent Advances in Pearl Research,
Eds., S. Watabe, K. Maeyama and H. Nagasawa, pp. 00Ð00.
© by TERRAPUB, 2013.

Characterization of Molecular Processes Involved in the Pearl
Formation in Pinctada margaritifera for the Sustainable

Development of Pearl Farming Industry in French Polynesia

Yannick GUEGUEN1, Caroline MONTAGNANI1, Caroline JOUBERT1,
Benjamin MARIE1,3, Corinne BELLIARD1, Alexandre TAYALE 1, Julie FIEVET1,

Peva LEVY1, David PIQUEMAL 2, FrŽdŽric MARIN3, Gilles LE MOULLAC1,
Chin-Long KY1, Pierre GAREN1, CŽdrik LO4 and Denis SAULNIER1

1Ifremer, UMR 241 EIO, Labex Corail, Centre du Pacifique,
BP 7004, 98719 Taravao, Tahiti, PolynŽsie Fran•aise

2Skuldtech, Cap Delta, 1682 rue de la Valsi•re - 34790 Grabels, France
3CNRS UMR BiogŽosciences, UniversitŽ de Bourgogne, 21000 Dijon, France

4Direction des Ressources Marines, Tahiti, PolynŽsie Fran•aise

(Received 28 January 2012; accepted 11 August 2012)

AbstractÑTahitiÕs pearl farming industry plays a major socio-economic role in
French Polynesia. In an increasingly competitive market where the production
of high quality pearls becomes essential, research can help secure and ensure
sustainable production. In that context, Ifremer, in close collaboration with the
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DNA Fingerprinting of Pearls to Determine Their Origins
Joana B. Meyer 1,2*, Laurent E. Cartier 2,3*, Eric A. Pinto-Figueroa 4, Michael S. Krzemnicki 2,
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Abstract

We report the first successful extraction of oyster DNA from a pearl and use it to identify the source oyster species for the
three major pearl-producing oyster speciesPinctada margaritifera, P. maximaand P. radiata. Both mitochondrial and nuclear
gene fragments could be PCR-amplified and sequenced. A polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) assay in the internal transcribed spacer (ITS) region was developed and used to identify 18 pearls
of unknown origin. A micro-drilling technique was developed to obtain small amounts of DNA while maintaining the
commercial value of the pearls. This DNA fingerprinting method could be used to document the source of historic pearls
and will provide more transparency for traders and consumers within the pearl industry.
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Introduction

Pearls produced by oysters of the Pteriidae family are among the
most valuable and oldest gems. Oyster shells and pearls have been
used for human adornment since antiquity [1], [2], [3], [4], [5],
[6]. Today pearls are cultured in domesticated saltwater oysters
and freshwater mussels and have become a billion dollar industry
[7]. Whereas a natural pearl forms without any human
intervention in a wild oyster, a cultured pearl is the result of a
human-induced injury. The value assigned to a pearl depends
largely on its quality, rarity, and whether it originated naturally or
through culture [8]. Thus there is significant interest in being able

are found in Australia, Burma, Indonesia and the Philippines [6],
[7], [18]. Pearls fromP. margaritiferaare called black cultured pearls
(or Tahitian cultured pearls) and are now produced mainly in
French Polynesia, Fiji, Cook Islands and Micronesia [7], [19],
[20], [21]. Akoya cultured pearls are produced mainly in China,
Japan and Vietnam [6], [7]. Pearls fromP. radiataare cultured
exclusively in the Arabian/Persian Gulf. The majority of natural
pearls come fromP. radiataoysters, due to a long history of pearl
fisheries in the Arabian/Persian Gulf [22]. Although they play a
smaller role in the natural pearl trade,P. maximaandP. margaritifera
oysters have produced many natural pearls of considerable size
over the last centuries [4], [23], [24]. Natural pearls have a very
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