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CultiControl freeze-dried microorganisms 
Packaging: 1 vial containing 5 pellets 
Non-enumerated CFU 
Applications: Culture purposes, QC of ID devices, QC of AST devices 

BioSafety Levels valid for our ATCC® derived microorganisms 
The Liofilchem® CultiControl freeze-dried microorganisms have a BioSafety level (BSL) of 1 or 2. 

BSL 1 organisms have no, or low, risk to individuals and communities. BSL 1 organisms may cause disease in 
individuals with immune systems that are suppressed or compromised. 

BSL 2 organisms pose a moderate risk of individual infection, but low risk of community infection. 

Liofilchem adheres to the BSL level designation as determined by the Reference Culture Collection from which 
the microorganism strain was obtained. Responsibility for safe handling of biological agents ultimately rests 
with the user. All infectious materials should be handled under the supervision of a competent and 
knowledgeable microbiologist.  

BioSafety Levels valid for our NCTC® derived microorganisms 
https://www.phe-culturecollections.org.uk/orderinginfo/conditionsofsupplyofmicrobialpathogenssafety.aspx 

Recommended Growth Methods 
Primary growth on a nonselective agar medium is preferred. Primary growth in a fluid medium should only 
occur in special instances or when recommended. Because of the manipulations required during hydration, it is 
difficult to obtain purity of a lyophilized strain in a fluid medium. A contaminant may completely overgrow and 
obscure the presence of the lyophilized strain.  
A list of microorganisms and relevant Recommended Growth Method is showed at page 4. 

Method 1 
Tryptic Soy Agar (Soybean Casein Digest Agar), nonselective Sheep Blood Agar, Standard Methods Agar (Plate 
Count Agar) or Nutrient Agar - 35°C in aerobic atmosphere – 24 to 48 hours. 

Method 2 
Nonselective Sheep Blood Agar - 35°C in aerobic atmosphere – 24 to 72 hours. Growth of some species such as 
Streptococcus and Arcanobacterium are enhanced by CO2 enrichment of the incubation atmosphere. 5% CO2 
is recommended for the culture of Streptococcus pneumoniae and other streptococcal species of the viridians 
group. 

Method 3 
Chocolate Agar - 35°C in 5% to 7% CO2 – 24 to 48 hours. 

Method 4 
Anaerobic Blood Agar 35°C in Anaerobic Environment – 48 to 72 hours. 
Some obligate anaerobes may require 5 to 7 days to demonstrate sufficient growth. 
Fresh prepared Nutrient Agar, Tryptic Soy Agar (Soybean Casein Digest Agar), Standard Methods Agar (Plate 
Count Agar) are appropriate alternatives for some Clostridium species together with an additional period (24 
hours) of incubation. 

Method 5 
Sabouraud Dextrose Emmons Agar - 25°C in aerobic atmosphere – 2 to 7 days. 
Nonselective Sheep Blood Agar is an appropriate alternative. 
Nutrient Agar, Tryptic Soy Agar, Potato Dextrose Agar and Standard Plate Count Agar are appropriate alternatives 
together with an additional period (24 hours) of incubation. 
Sabouraud Dextrose Emmons Agar is the best medium for growth of Saccharomyces sp. 
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Method 6 
Chocolate Agar - 35°C in Microaerophilic Environment – 48 to 72 hours. 

Method 7 
Lowenstein Jensen Agar or Middlebrook Agar - 35°C in 5 to 7% CO2 or aerobic atmosphere – up to one week. 
M. fortuitum subsp. fortuitum, M. peregrinum and M. smegmatis will also grow on Tryptic Soy Agar (Soybean 
Casein Digest Agar) as well as Lowenstein Jensen and Middlebrook Agar but additional incubation time may be 
required. 

Method 8 
Buffered Charcoal Yeast Extract Agar - 35°C in aerobic atmosphere – 3 to 5 days. 

Method 9 
V Agar or Chocolate Agar - 35°C in 5% to 7% CO2– 48 hours. 

Method 10 
Rehydrate in sterile Brain Heart Infusion Broth, Tryptic Soy Broth (Soybean Casein Digest Agar) or 0.85% Saline. 
Rehydration with water may result in decreased or no recovery. Grow on Tryptic Soy Agar (Soybean Casein 
Digest Agar) - 35°C in aerobic atmosphere – 24 to 48 hrs. Vibrio sp. also grows on Marine Agar. 

Method 11 
The primary growth medium is MRS (Man, Rogosa, Sharpe) Broth. Incubate at 35°C in aerobic atmosphere for 
48 hours. Transfer to either Columbia CNA with Sheep Blood or Tryptic Soy Agar with Sheep Blood. Incubate at 
35°C in 5 to 7% CO2 for 48 hrs. A few Lactobacilli species, such as L. fermentum, L. paracasei subsp. paracasei, 
L. plantarum, L. rhamnosus, and L. sakei, do not need to be started in Lactobacilli MRS broth. They may be 
plated directly to Columbia CNA with Sheep Blood or Tryptic Soy Agar with Sheep Blood and incubated at 
35°C in 5 to 7% CO2 for 48 hours. 

Method 12 
Potato Dextrose Agar - 55 C in aerobic atmosphere – 24 to 48 hours. 

Method 13 
Rehydrate I pellet of M. hominis or Ureaplasma sp. in 10B Arginine Broth. Make serial dilutions (for example, 
1:10, 1:100, 1:1000, 1:10,000). Incubate at 35 C in aerobic atmosphere. As soon as the Arginine vial turns pink 
(24 to 48 hours), sub 0.1 mL of broth to A8 Agar and streak for isolation. Do not use cotton swab or wooden 
shaft. Incubate mycoplasma at 35 C in 5 to 7% CO2. Incubate ureaplasma at 35°C anaerobically for up to 96 
hours. In order to see colonies, examine plates microscopically. 

Method 14 
Rehydrate 1 pellet of M. pneumoniae in SP4 Glucose Broth. Make serial dilutions (for example, 1:10, 1:100, 
1:1000, 1:10,000). Incubate at 35°C in aerobic atmosphere. As soon as the broth turns from red to yellow (1-4 
weeks), sub 0.2 mL of broth to SP4 Glucose Agar and streak for isolation. Do not use cotton swab or wooden 
shaft. Incubate at 35°C in CO2 atmosphere, preferably in a candle jar, for 5 to 15 days. In order to see colonies, 
examine plates microscopically. 

Method 15 
Rehydrate 1 pellet of M. orale in 10B Arginine Broth. Make serial dilutions (for example, 1:10, 1:100, 1:1000). 
Incubate at 35°C, in aerobic atmosphere. As soon as the broth turns from yellow to pink (48 to 72 hours), sub 
0.2 mL of broth to SP4 Glucose Agar and streak for isolation. Do not use cotton swab or wooden shaft. Incubate 
plates at 35°C in anaerobic conditions for 3 to 6 days. In order to see colonies, examine plates microscopically. 

Method 16 
Leeming Notman Agar - 30°C in aerobic atmosphere – 72 hours. 

Method 17 
Rehydrate 1 pellet of M. gallisepticum in SP4 Glucose Broth. Make serial dilutions (for example, 1:2, 1:4). 
Incubate at 35°C in aerobic atmosphere. As soon as the broth turns from red to yellow (4 days to 2 weeks), sub 
0.2 mL of broth to SP4 Glucose Agar and streak for isolation. Do not use cotton swab or wooden shaft. Incubate 
at 35°C in CO2 atmosphere, preferably in a candle jar, for 3 days to 2 weeks. In order to see colonies, examine 
plates microscopically. 
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Method 18 
Rehydrate 1 pellet of M. hyorhinis in SP4 Glucose Broth. Make serial dilutions (for example, 1:10, 1:100, 
1:1000). Incubate at 35°C in aerobic atmosphere. As soon as the broth turns from red to yellow (4 days to 2 
weeks), sub 0.2 mL of broth to SP4 Glucose Agar and streak for isolation. Do not use cotton swab or wooden 
shaft. Incubate at 35°C in CO2 atmosphere, preferably in a candle jar, for 2 to 10 days. In order to see colonies, 
examine plates microscopically. 

Method 19 
Rehydrate 1 pellet of M. synoviae in SP4 Glucose Broth. Make serial dilutions (for example, 1:2, 1:4, 1:8, 1:16, 
1:32). Incubate at 35°C in 5 to 10% CO2 for 7 days. After 7 days (no color change will be noted), sub 0.2 mL of 
broth to SP4 Glucose Agar and streak for isolation. Do not use cotton swab or wooden shaft. Incubate at 35°C 
in CO2 atmosphere, preferably in a candle jar, for 1 to 4 weeks. In order to see colonies, examine plates 
microscopically. 

Method 20 
Chocolate agar, Sheep Blood Agar, Tryptic Soy Agar, Bordet Gengou Agar with 15% Defibrinated Sheep Blood - 
35°C in aerobic atmosphere – 24 to 48 hours. Standard Methods (Plate Count Agar) or Nutrient Agar are 
appropriate alternatives together with an additional period (24 hours) of incubation. 

Method 21 
Chocolate or Bordet Gengou Agar with 15% Defibrinated Sheep Blood - 35°C in aerobic atmosphere – 2 days 
to one week. B. pertussis, and B. pertussis, require Bordet Gengou Agar with 15% Defibrinated Sheep Blood. 

Method 22 
Prepare ISF (modified Infant Soy Formula) Broth using the following steps: 1) fill tubes with 10 mL Infant Soy 
Formula, 2) place a four-penny nail in each tube, and 3) sterilize the broth. Infant Soy Formula may be 
purchased at a grocery store. A four-penny nail is approximately 1.5 inches or 38 mm in length. It should 
contain steel or iron. 
Inoculate ISF Broth with one pellet. Make two dilutions, 1:10 and 1:100. Plate undiluted sample and plate the 
1:10 and 1:100 dilutions. It is necessary to plate the diluted samples because at higher concentrations the 
colonies are pin-point which makes colony characteristics difficult to see. Grow at 55°C in anaerobic 
conditions for 48 hours. The broth will turn grey, indicating growth. Sub with a swab to Sulfite Agar. Sulfite Agar 
is used for detecting thermophilic anaerobes which produce sulfite. Incubate the agar in anaerobic environment 
at 55°C for 7 days. 

Method 23 
Inoculate Mycoplasma Broth with a pellet. Prepare serial dilutions of 1:10, 1:100, and 1:1000 using the broth. 
Incubate at 35°C for 48 hours. Then plate 0.2 mL of the turbid broth culture to Mycoplasma Agar. Incubate agar 
in 5 to 7% CO2 at 35° for 3 to 7 days. Do not use cotton swabs or wooden sticks. In order to see colonies, 
examine plates microscopically. 

Method 24 
Sheep Blood Agar supplemented with Pyridoxal - 35° C in 5% to 7% CO2 – 24 to 48 hours. 
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* The ATCC Licensed Derivative Emblem, the ATCC Licensed Derivative word mark and the ATCC catalog marks are trademarks of ATCC. 
Liofilchem® s.r.l. is licensed to use these trademarks and to sell products derived from ATCC® cultures. 

Look for the ATCC Licensed Derivative® Emblem for products derived from ATCC® cultures. 

The ATCC Licensed Derivative® program was created to ensure quality and address global responsibilities for handling biological materials. 
A royalty fee will be charged on behalf of ATCC® for products derived from ATCC® biological material. In order to receive these products, 
an authorized representative from your organization must agree to the terms of the End User Agreement. It is mandatory that your 
organization registers for this program before we are able to process your order for lyophilized microorganism preparations containing 
ATCC® biological material. If you have additional questions about the program contact Liofilchem Customer Service. 

 
NCTC® is a registered trademark of Public Health England. 
Liofilchem is licensed to use these trademarks and to sell products derived from NCTC® cultures. 

 LIOFILCHEM® s.r.l.
  Via Scozia, zona industriale, 64026 Roseto degli Abruzzi (TE) Italy 
  Tel. +39 0858930745      Fax +39 0858930330      www.liofilchem.com      liofilchem@liofilchem.com
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ÁÁÁÃÂ  QhjIgQ<�Z][]Esj]OI[Ih GIgQpIG�Ng]Z �0µ�ÂÄÊÄÃ�« ÉÊÁÉÆ hIg]jsdI�ÅD ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÁÃÂ  QhjIgQ<�Z][]Esj]OI[Ih GIgQpIG�Ng]Z "0�ÂÁÆÃÈ Âhj

 QhjIgQ<�Z][]Esj]OI[Ih GIgQpIG�Ng]Z �0µ�ÈÇÅÅ�« ÉÊÁÇÁ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

 QhjIgQ<�Z][]Esj]OI[Ih GIgQpIG�Ng]Z "0�ÂÄÄÈÃ Âhj

ÁÁÂÁÊ  QhjIgQ<�Z][]Esj]OI[Ih GIgQpIG�Ng]Z �0µ�ÄÆÂÆÃ�« ÉÊÂÅÉ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÂÁÊ  QhjIgQ<�Z][]Esj]OI[Ih GIgQpIG�Ng]Z "0�ÈÊÈÄ Âhj

 QhjIgQ<�Z][]Esj]OI[Ih GIgQpIG�Ng]Z �0µ�����ÈÆÂ�« ÉÊÂÅÄ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

 QhjIgQ<�Z][]Esj]OI[Ih GIgQpIG�Ng]Z �0µ�ÂÆÄÂÄ�« ÉÊÂÉÉ
[][�PIZ]YsjQE
�][�hPIId�DY]]G ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ
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 QhjIgQ<�Z][]Esj]OI[Ih GIgQpIG�Ng]Z "0�ÂÁÄÆÈ
[][�PIZ]YsjQE
�][�hPIId�DY]]G Âhj

!QEg]E]EEkh�YkjIkh GIgQpIG�Ng]Z �0µ�ÂÁÃÅÁ�« ÉÊÁÊÇ ᄓ Â Â kd�j]�jPI�ÅjP ÆÄÃ

!QEg]E]EEkh�YkjIkh GIgQpIG�Ng]Z "0�ÈÈÅÄ Âhj

ÁÁÂÂÂ !QEg]E]EEkh�YkjIkh GIgQpIG�Ng]Z �0µ�ÅÇÊÉ�« ÉÊÂÁÃ ᄓ Â Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÂÂÂ !QEg]E]EEkh�YkjIkh GIgQpIG�Ng]Z "0�ÃÇÇÆ Âhj

!]g<rIYY<�¥�g<[P<ZIYY<¦�E<j<ggP<YQh GIgQpIG�Ng]Z �0µ�ÃÆÃÄÉ�« ÉÊÂÁÄ ᄓ Â Ã kd�j]�jPI�ÅjP ÆÄÃ

!]g<rIYY<�¥�g<[P<ZIYY<¦�E<j<ggP<YQh GIgQpIG�Ng]Z "0�ÂÂÁÃÁ Âhj

"IQhhIgQ<�O][]ggP]I<I GIgQpIG�Ng]Z �0µ�ÂÊÅÃÅ�« ÉÊÁÈÅ ᄓ Ã Ä kd�j]�jPI�ÅjP ÆÄÃ

"IQhhIgQ<�O][]ggP]I<I GIgQpIG�Ng]Z "0�ÉÄÈÆ Âhj

"IQhhIgQ<�O][]ggP]I<I GIgQpIG�Ng]Z �0µ�ÄÂÅÃÇ�« ÉÊÁÈÆ
DIj<�Y<Ej<Z<hI�

dg]GkEIg ᄓ Ã Ä kd�j]�jPI�ÅjP ÆÄÃ

"IQhhIgQ<�O][]ggP]I<I GIgQpIG�Ng]Z �0µ�ÅÊÃÃÇ�« ÉÊÂÁÅ ᄓ Ã Ä kd�j]�jPI�ÅjP ÆÄÃ

"IQhhIgQ<�O][]ggP]I<I GIgQpIG�Ng]Z "0�ÂÃÈÁÁ Âhj

"IQhhIgQ<�O][]ggP]I<I GIgQpIG�Ng]Z �0µ�ÅÊÊÉÂ�« ÉÊÂÃÃ
+I[QEQYYQ[�
gIhQhj<[j ᄓ Ã Ä kd�j]�jPI�ÅjP ÆÄÃ

"IQhhIgQ<�ZI[Q[OQjQGQh GIgQpIG�Ng]Z �0µ�ÂÄÁÊÁ�« ÉÊÂÇÅ hIg]Og]kd�� ᄓ Ã Ä kd�j]�jPI�ÅjP ÆÄÃ

"IQhhIgQ<�ZI[Q[OQjQGQh GIgQpIG�Ng]Z "0�ÂÁÁÃÇ hIg]Og]kd�� Âhj

"]E<gGQ<�Dg<hQYQI[hQh GIgQpIG�Ng]Z �0µ�ÂÊÃÊÇ�« ÉÊÂÉÊ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

"]E<gGQ<�Dg<hQYQI[hQh GIgQpIG�Ng]Z "0�ÂÂÃÊÅ Âhj

+Idj]hjgIdj]E]EEkh�<[<Ig]DQkh GIgQpIG�Ng]Z �0µ�ÃÈÄÄÈ�« ÉÊÂÇÆ ᄓ Â Å kd�j]�jPI�ÅjP ÆÄÃ

+Idj]hjgIdj]E]EEkh�<[<Ig]DQkh GIgQpIG�Ng]Z "0�ÂÂÅÇÁ Âhj

+YIhQ]Z][<h�hPQOIYY]QGIh GIgQpIG�Ng]Z �0µ�ÂÅÁÃÊ�« ÉÊÁÊÅ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ
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+YIhQ]Z][<h�hPQOIYY]QGIh GIgQpIG�Ng]Z "0�ÂÁÄÇÁ Âhj

+]gdPsg]Z][<h�OQ[OQp<YQh GIgQpIG�Ng]Z �0µ�ÄÄÃÈÈ�« ÉÊÂÇÃ ᄓ Ã Å kd�j]�jPI�ÅjP ÆÄÃ

+]gdPsg]Z][<h�OQ[OQp<YQh GIgQpIG�Ng]Z "0�ÂÂÉÄÅ Âhj

+gIp]jIYY<�ZIY<[Q[]OI[QE< GIgQpIG�Ng]Z �0µ�ÃÆÉÅÆ�« ÉÊÂÄÅ ᄓ Ã Å kd�j]�jPI�ÅjP ÆÄÃ

+gIp]jIYY<�ZIY<[Q[]OI[QE< GIgQpIG�Ng]Z "0�ÂÃÊÇÄ Âhj

+g]dQ][QD<EjIgQkZ�<E[Ih GIgQpIG�Ng]Z �0µ�ÂÂÉÃÈ�« ÉÊÂÄÆ ᄓ Â Å kd�j]�jPI�ÅjP ÆÄÃ

+g]jIkh�P<khIgQ GIgQpIG�Ng]Z �0µ�ÂÄÄÂÆ�« ÉÊÂÊÁ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

+g]jIkh�P<khIgQ GIgQpIG�Ng]Z "0�ÅÂÈÆ Âhj

+g]jIkh�ZQg<DQYQh GIgQpIG�Ng]Z �0µ�ÃÆÊÄÄ�« ÉÊÁÄÃ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

+g]jIkh�ZQg<DQYQh GIgQpIG�Ng]Z �0µ�ÂÃÅÆÄ�« ÉÊÁÅÊ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÁÃÄ +g]jIkh�ZQg<DQYQh GIgQpIG�Ng]Z �0µ�ÃÊÊÁÇ�« ÉÊÁÉÄ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÁÃÄ +g]jIkh�ZQg<DQYQh GIgQpIG�Ng]Z "0�ÂÂÊÄÉ ÈÁÁÉÄ Ã

"kjgQI[j�<O<g��
ÃÅ�P��ÄÈ¶��
<Ig]DQE Âhj ÈÄÁ

+g]jIkh�ZQg<DQYQh GIgQpIG�Ng]Z �0µ�ÄÆÇÆÊ�« ÉÊÂÁÆ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

+g]jIkh�ZQg<DQYQh GIgQpIG�Ng]Z �0µ�ÅÄÁÈÂ�« ÉÊÂÁÇ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

+g]jIkh�pkYO<gQh GIgQpIG�Ng]Z �0µ�ÇÄÉÁ�« ÉÊÂÁÈ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

+g]pQGI[EQ<�hjk<gjQQ GIgQpIG�Ng]Z �0µ�ÄÄÇÈÃ�« ÉÊÂÃÆ ᄓ Â Â kd�j]�jPI�ÅjP ÆÄÃ

+hIkG]Z][<h�<IgkOQ[]h< GIgQpIG�Ng]Z �0µ�ÂÆÅÅÃ�« ÉÊÂÁÊ
+s]Es<[Q[�[]j�

dg]GkEIG ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

+hIkG]Z][<h�<IgkOQ[]h< GIgQpIG�Ng]Z "0�ÂÄÄÆÊ
+s]Es<[Q[�[]j�

dg]GkEIG Âhj



&XOWL&RQWURO�&DWDORJ ��/LRILOFKHP��&XOWL&RQWURO���7HFKQLFDO�6KHHW������5HY��� -XO\���������

7�! �IhEgQdjQ][
kYjQ][jg]Y�

.IN� []jIh
�6��<EE]gGQ[O�
j]�ÊÉ�ÈÊ��

�Q]/<NIjs
 IpIY

.IE]ZZI[GIG�
Og]qjP�ZIjP]G d<hh<OIh

/PIYN�YQNI�
¥G<sh¦

ÁÁÁÃÅ +hIkG]Z][<h�<IgkOQ[]h< GIgQpIG�Ng]Z �0µ�ÂÁÂÅÆ�« ÉÊÂÁÉ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÁÃÅ +hIkG]Z][<h�<IgkOQ[]h< GIgQpIG�Ng]Z "0�ÂÁÄÄÃ Âhj

ÁÁÁÃÆ +hIkG]Z][<h�<IgkOQ[]h< GIgQpIG�Ng]Z �0µ�ÃÈÉÆÄ�« ÉÊÁÄÄ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÁÃÆ +hIkG]Z][<h�<IgkOQ[]h< GIgQpIG�Ng]Z "0�ÂÃÊÁÄ ÈÁÁÄÄ Ã

1XWULHQW�DJDU��
������K�����&��
DHURELF Âhj ÈÄÁ

ÁÁÁÃÇ +hIkG]Z][<h�<IgkOQ[]h< GIgQpIG�Ng]Z �0µ�ÊÁÃÈ�« ÉÊÁÄÅ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÁÃÇ +hIkG]Z][<h�<IgkOQ[]h< GIgQpIG�Ng]Z "0�ÂÃÊÃÅ ÈÁÁÄÅ Ã

"kjgQI[j�<O<g��
ÃÅ�P��ÄÈ¶��
<Ig]DQE Âhj ÈÄÁ

ÁÁÂÂÆ +hIkG]Z][<h�NYk]gIhEI[h GIgQpIG�Ng]Z �0µ�ÂÄÆÃÆ�« ÉÊÂÂÁ ᄓ Â Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÂÂÆ +hIkG]Z][<h�NYk]gIhEI[h GIgQpIG�Ng]Z "0�ÂÁÁÄÉ Âhj

ÁÁÁÃÉ .P]G]E]EEkh�IfkQ GIgQpIG�Ng]Z �0µ�ÇÊÄÊ�« ÉÊÁÄÆ

gIE]ZZI[GIG�
N]g��!+�jIhj
�N]g QhjIgQ<�

Z][]Esj]OI[Ih ᄓ Ã Ã kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÁÃÉ .P]G]E]EEkh�IfkQ GIgQpIG�Ng]Z "0�ÂÇÃÂ

gIE]ZZI[GIG�
N]g��!+�jIhj
�N]g QhjIgQ<�

Z][]Esj]OI[Ih Âhj

ÁÁÁÆÉ /<EEP<g]ZsEIh�EIgIpQhQ<I GIgQpIG�Ng]Z �0µ�ÊÈÇÄ�« ÉÊÁÄÇ ᄓ Â Æ kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÁÆÉ /<EEP<g]ZsEIh�EIgIpQhQ<I GIgQpIG�Ng]Z "0�ÂÁÈÂÇ Âhj

/<YZ][IYY<�I[jIgQE<�hkDhd��<gQv][<I GIgQpIG�Ng]Z �0µ�ÂÄÄÂÅ�« ÉÊÂÆÅ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

/<YZ][IYY<�I[jIgQE<�hkDhd��<gQv][<I GIgQpIG�Ng]Z "0�ÉÃÊÈ Âhj

/<YZ][IYY<�I[jIgQE<�hkDhd��I[jIgQE<�hIg]p<g�
�D][s GIgQpIG�Ng]Z "0�ÇÁÂÈ Âhj ÈÄÁ

ÁÁÁÄÁ
/<YZ][IYY<�I[jIgQE<�hkDhd��I[jIgQE<�hIg]p<g�
�[jIgQjQGQh GIgQpIG�Ng]Z �0µ�ÂÄÁÈÇ�« ÉÊÁÉÅ Og]kd�� ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ
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ÁÁÁÄÁ
/<YZ][IYY<�I[jIgQE<�hkDhd��I[jIgQE<�hIg]p<g�
�[jIgQjQGQh GIgQpIG�Ng]Z "0�ÂÃÇÊÅ ÈÁÁÉÅ Og]kd�� Ã

"kjgQI[j�<O<g��
ÃÅ�P��ÄÈ¶��
<Ig]DQE Âhj ÈÄÁ

/<YZ][IYY<�I[jIgQE<�hkDhd��I[jIgQE<�hIg]p<g�
+<g<jsdPQ GIgQpIG�Ng]Z �0µ�ÊÂÆÁ�« ÉÊÂÇÂ

Og]kd�����Ã/�
[IO<jQpI ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÁÄÂ
/<YZ][IYY<�I[jIgQE<�hkDhd��I[jIgQE<�hIg]p<g�
0sdPQZkgQkZ GIgQpIG�Ng]Z �0µ�ÂÅÁÃÉ�« ÉÊÁÄÈ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÁÄÂ
/<YZ][IYY<�I[jIgQE<�hkDhd��I[jIgQE<�hIg]p<g�
0sdPQZkgQkZ GIgQpIG�Ng]Z "0�ÂÃÁÃÄ ÈÁÁÄÈ Ã

"kjgQI[j�<O<g��
ÃÅ�ÅÉ�P��ÄÈ¶��

<Ig]DQE Âhj ÈÄÁ

ÁÁÂÃÂ
/<YZ][IYY<�I[jIgQE<�hkDhd��I[jIgQE<�hIg]p<g�
0sdPQZkgQkZ GIgQpIG�Ng]Z �0µ�ÂÄÄÂÂ�« ÉÊÁÆÅ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÂÃÂ
/<YZ][IYY<�I[jIgQE<�hkDhd��I[jIgQE<�hIg]p<g�
0sdPQZkgQkZ GIgQpIG�Ng]Z "0�ÈÅ Âhj

/<YZ][IYY<�I[jIgQE<�hkDhd��I[jIgQE<�hIg]p<g�
0sdPQZkgQkZ GIgQpIG�Ng]Z �0µ�ÅÊÅÂÇ�« ÉÊÂÊÈ

PQOPYs�Zkj<DYI�
�gIE]ZZI[GIG�
N]g��ZIh�jIhj ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

/<YZ][IYY<�I[jIgQE<�hkDhd��I[jIgQE<�hIg]p<g�
�QYYQ[OG][ GIgQpIG�Ng]Z �0µ�ÊÂÉÅ�« ÉÊÂÉÆ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

/Igg<jQ<�Z<gEIhEI[h GIgQpIG�Ng]Z �0µ�ÉÂÁÁ�« ÉÊÂÃÂ ᄓ Â Â kd�j]�jPI�ÅjP ÆÄÃ

/Igg<jQ<�Z<gEIhEI[h GIgQpIG�Ng]Z "0�ÂÄÄÉÃ ÈÁÂÃÂ Âhj ÈÄÁ

/Igg<jQ<�Z<gEIhEI[h GIgQpIG�Ng]Z �0µ�ÂÅÈÆÇ�« ÉÊÂÊÂ dQOZI[jIG ᄓ Â Â kd�j]�jPI�ÅjP ÆÄÃ

/PQOIYY<�D]sGQQ GIgQpIG�Ng]Z �0µ�ÊÃÁÈ�« ÉÊÂÈÊ hIg]jsdI�Â ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÂÃÇ /PQOIYY<�NYIr[IgQ GIgQpIG�Ng]Z �0µ�ÂÃÁÃÃ�« ÉÊÁÄÉ hIg]jsdI�ÃD ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÂÃÇ /PQOIYY<�NYIr[IgQ GIgQpIG�Ng]Z "0�ÂÃÇÊÉ hIg]jsdI�ÃD Âhj

/PQOIYY<�NYIr[IgQ GIgQpIG�Ng]Z �0µ�ÊÂÊÊ�« ÉÊÂÊÉ hIg]jsdI�Â< ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ
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/PQOIYY<�h][[IQ GIgQpIG�Ng]Z �0µ�ÊÃÊÁ�« ÉÊÂÉÁ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

/PQOIYY<�h][[IQ GIgQpIG�Ng]Z �0µ�ÃÆÊÄÂ�« ÉÊÁÆÉ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

/j<dPsY]E]EEkh�<kgIkh GIgQpIG�Ng]Z �0µ�ÄÄÉÇÃ�« ÉÊÁÅÃ
gIE]ZZI[GIG�
N]g��!+�jIhj ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

/j<dPsY]E]EEkh�<kgIkh�hkDhd��<kgIkh GIgQpIG�Ng]Z �0µ�ÅÊÅÈÇ�« ÉÊÂÉÂ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÁÄÆ /j<dPsY]E]EEkh�<kgIkh�hkDhd��<kgIkh GIgQpIG�Ng]Z �0µ�ÊÂÅÅ�« ÉÊÂÉÃ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÁÄÆ /j<dPsY]E]EEkh�<kgIkh�hkDhd��<kgIkh GIgQpIG�Ng]Z "0�ÇÆÈÂ Âhj

ÁÁÂÄÂ /j<dPsY]E]EEkh�<kgIkh�hkDhd��<kgIkh GIgQpIG�Ng]Z �0µ�ÃÊÃÂÄ�« ÉÊÁÅÂ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÂÄÂ /j<dPsY]E]EEkh�<kgIkh�hkDhd��<kgIkh GIgQpIG�Ng]Z "0�ÂÃÊÈÄ Âhj

ÁÁÁÄÅ /j<dPsY]E]EEkh�<kgIkh�hkDhd��<kgIkh GIgQpIG�Ng]Z �0µ�ÃÆÊÃÄ�« ÉÊÁÅÁ ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÁÄÅ /j<dPsY]E]EEkh�<kgIkh�hkDhd��<kgIkh GIgQpIG�Ng]Z "0�ÂÃÊÉÂ ÈÁÁÅÁ Ã

"kjgQI[j�<O<g��
ÃÅ�P��ÄÈ¶��
<Ig]DQE Âhj ÈÄÁ

/j<dPsY]E]EEkh�<kgIkh�hkDhd��<kgIkh GIgQpIG�Ng]Z �0µ�ÄÄÆÊÂ�« ÉÊÂÂÇ
ZIjPQEQYYQ[�
gIhQhj<[j ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÃÂÂ /j<dPsY]E]EEkh�<kgIkh�hkDhd��<kgIkh GIgQpIG�Ng]Z �0µ�ÅÄÄÁÁ�« ÉÊÁÅÄ

ZIjPQEQYYQ[�
gIhQhj<[j��ZIE���

d]hQjQpI ᄓ Ã Â kd�j]�jPI�ÅjP ÆÄÃ

ÁÁÃÂÂ /j<dPsY]E]EEkh�<kgIkh�hkDhd��<kgIkh GIgQpIG�Ng]Z "0�ÂÄÄÈÄ ÈÁÁÅÄ

ZIjPQEQYYQ[�
gIhQhj<[j��ZIE�

��d]hQjQpI Ã

]YkZDQ<�DY]]G�
<O<g��ÃÅ�P��ÄÈ¶��

<Ig]DQE Âhj ÈÄÁ

/j<dPsY]E]EEkh�<kgIkh�hkDhd��<kgIkh GIgQpIG�Ng]Z �0µ�ÈÁÁÇÊÊ�« ÉÊÁÊÄ

!IjPQEQYYQ[�
gIhQhj<[j��

!kÆÁ��gIGkEIG�
6<[E]ZsEQ[�
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