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DETAILS 
 
- 3RD ANNUAL EVENT 
 
- WORLD CHAMPIONSHIP QUALIFIER  

- SPONSORED BY CALLAWAY GOLF 
 
- DESIGNED BY TED ROBINSON, OCOTILLO GOLF  
  RESORT OPENED IN 1986 AND IS RECOGNIZED AS A  
  TOP 50 RESORT BY GOLF WORLD AND A 4 1/2 STAR  
  GOLF COURSE BY GOLF DIGEST.  
 
 
REGISTER TODAY: WWW.FCGTOUR.COM

Join Us!

OCOTILLO GOLF RESORT  
CHANDLER, AZ









ARIZONA CHAMPIONSHIP 
DECEMBER 16-17, 2017

SO CAL CHAMPIONSHIP 
OCTOBER 14-15, 2017

SANTA BARBARA CHAMPIONSHIP 
OCTOBER 28-29, 2017

FCG NATIONAL CHAMPIONSHIP 
FORMERLY FCG SAN DIEGO JUNIOR AMATEUR 
DECEMBER 28-29 & JAN 6-7, 2017 

HAVE YOU USED YOUR MEMBERSHIP COUPON CODE YET?
$25 off 1 National Tour or World Series event: 17FCGNT
$30 off 1 World Series event: 17FCGWS
$5 off 1 Kids Tour or Step Up Tour event: 17FCGKT
$5 off 1 event this year: 17FCGST















Phosphate Backbone Modifications

trilinkbiotech.com

Abstract 
 
Next generation sequencing (NGS) is used to analyze microRNAs 
(miRNAs), small non-coding RNAs that are important therapeutic 
targets and diagnostic markers. Commercially available small RNA 
(sRNA) sequencing library preparation kits require large inputs (>100 
ng) and a laborious gel purification step, which is not amenable to 
automation. Additionally, commercial kits are hindered by adapter 
dimer formation, where 5' and 3' adapters ligate without an intervening 
RNA insert. Adapter dimers preferentially amplify during PCR 
amplification. This is exacerbated at low RNA inputs where adapter 
dimers can greatly diminish usable sequencing reads. Current methods 
for adapter dimer suppression are insufficient to allow sequencing of 
very low input amounts and require a gel purification step to remove 
adapter dimers. In contrast, we describe an optimized workflow which 
suppresses adapter dimers, allows for RNA inputs down to 1 ng and 
eliminates the need for a gel purification step. Our workflow introduces 
chemically modified adapters that allow efficient library ligation 
while suppressing adapter dimer formation. TriLink’s modified adapter 
workflow allows RNA inputs as low as 1 ng with less than 1 % adapter 
dimer reads when gel purified. Furthermore, the improved workflow 
using magnetic bead-based size selection allows for automation which 
was not previously possible.

Improved Small RNA Library Preparation  
Workflows for Next Generation Sequencing
Sabrina Shore1, Jordana Henderson1, Anton McCaffrey1, Gerald Zon1, Christian Olsen2, Kashef Qaadri2. 
1TriLink BioTechnologies, Inc.; San Diego, CA 92121. 2Biomatters, Inc.; Newark, NJ 07102. 

Conclusion 

• Reduced adapter dimer with modified adapters

• Improved workflow compared to commercially available kits

• RNA inputs as low as 1 nanogram total RNA

• Robust system tags library even in samples with low  
    miRNA abundance

• Bead-based size selection will allow automation by eliminating   
    gel purification 

Reaction Conditions
 
Modified Adapter Workflow: Ligation Conditions: [Step 1] Buffer, Modified Adenylated 3 Adapter, RNA Input, Truncated 
T4 RNA Ligase 2, 28°C for 1 hour, 65°C for 20 minutes; [Step 2] Buffer, Modified 5 Adapter, Step 1 product, T4 RNA Ligase 1, 
28°C for 1 hour, 65°C for 20 minutes.
Standard RT Conditions for Superscript® II: Ligation product, 50°C for 1 hour.
Standard PCR Conditions for Q5® Master Mix: Primers, cDNA synthesis product (12 cycles of PCR). Analysis by 4%  
agarose gel.  
BioAnalyzer analysis with High Sensitivity DNA chip. 
NEB Kit: Per manufacturer recommended conditions unless noted
Illumina Kit: Per manufacturer recommended conditions unless noted

Figure 3: Modified Adapters Reduce 
Adapter Dimer Without Loss of Library

Figure 8: Gel-Free Small RNA Library 
Preparation is Possible With TriLink 
Modified Adapters

Figure 5: Modified Adapters Allow 
Lower Input Levels

Figure 2: Adapter-Adapter Ligation 
Can be Blocked Using Chemically 
Modified Adapters

The Modified Nucleic Acid Experts 

Figure 4: Unmodified and Modified 
Adapters Tag a Similar Population of 
miRNA

Figure 9: TriLink Modified Adapters 
Eliminate Need for Gel Purification

Figure 10: Bead-based Purification 
Will Allow Automation by Maintaining 
Mappable Reads While Minimizing 
Adapter Dimer

Figure 7: TriLink Modified Adapters 
Reduce Adapter Dimers While 
Maintaining Mapped Reads at Low 
Inputs

Figure 1: Traditional Small RNA Library 
Prep Is Prone to Adapter Dimer 
Formation at Low RNA Inputs

Traditional workflow with unmodified adapters and synthetic miRNA input (22 nt, 0.7-70 ng).

Figure 6: Library Preparation With 
Modified Adapters is Robust Enough 
for Use With Samples of Low miRNA 
Abundance

Human total brain RNA input (1-100 ng).
12-21 PCR cycles.

Libraries Prepared With MCF7 Total RNA

70 ng               7.0 ng               0.7 ng

Adapter Dimer
Tagged Library

Ligation Conditions: See Figure 3 (Input Library is Synthetic Randomer microRNA (0.7 ng))
RT/PCR and PCR Cleanup Conditions: See Figure 3.
Analysis by 4% agarose gel.

Synthetic Randomer microRNA 
Adenylated 3' Adapter 
5' Adapter

U = Unmodified Adapters 
1 - 16 = Modified Adapter Combinations
      = Lead Modified Adapter Combination 
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Modified
Adapter Workflow

NEBNext®

TruSeq®

Workflow Comparison

Human total brain RNA input (1,000 ng).
Data analysis by TSRI of miRNA identified in 3 replicates.

Adapter Dimer
Tagged Library

100 ng                  100 ng                    50 ng                     10 ng                       1 ng

Unmodified
Adapters

Modified Adapters

1000       100             10 (ng) 
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Modified Adapters

XOH App ddC P ddC
Unmodified Adapters

Sugar Backbone Modifications

2'-F 2'-OMe 2'-FANA PS PMe

Crude PCR Samples Bioanalyzer Trace of Crude 
PCR Sample

35     100            200         300  

12          15         18           21   PCR Cycles *100ng input

150 bp
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TruSeq® Gel  
Purification

TriLink Gel  
Purification
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Standard Small RNA  
Sample Prep

Gel Purification 
(Not Automatable)

Libraries Prepared With 1000ng Total Human Brain RNA

*Purified with Agencourt Ampure XP Beads

Bead-Based Size Selection 
(Automatable)

TriLink Small RNA  
Sample Prep

Transfer  
Supernatant

1 x Beads

PCR

1.8 x Beads

Wash Elute

Crude Library Bead Purified Library

*Purified with Agencourt Ampure XP Beads

N
u

m
b

e
r o

f 
R

e
a

d
s

5000000 

4500000 

4000000 

3500000 

3000000 

2500000 

2000000 

1500000 

1000000 

500000

0 
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TruSeq® Gel  
Purification

TriLink Gel  
Purification

Adapter  
Ligation

cDNA  
Synthesis

Amplification
Bead-based 
Size Selection

Sequencing

TriLink Workflow: 6 hour library preparation from 1-1000ng total RNA 

5 Hours 1 Hour

Reduced Adapter Dimer Gel-Free
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mRNA
HIGH LEVEL TRANSIENT GENE EXPRESSION  

WITHOUT THE RISK OF INSERTIONAL MUTAGENESIS

Affordable Custom Synthesis 
Up to gram scales of mRNA and 
long RNA (multiple kilobases)

Genome Editing &  
Manipulation Tools  
Zinc finger nucleases,  

TALENS and recombinases

Gmp Manufacturing  
fully traceable 
documentation

Gene Replacement, Immunotherapy, 
& Delivery Optimization  
Featuring reporter gene mRNA secreted 
factors like hFlx and hAAT 

Stocked Stem Cell  
Reprogramming Factors 
mRNA expression factors for 
non-integrating generation 
of iPSCS

We’ve always made the highest quality RNA, now we also make the best mRNA
Please call us to discuss your path to pharmaceutical GMP manufacturing or 
visit us at www.trilinkbiotech.com/mRNA for more information. 

The Modified Nucleic Acid Experts 
www.trilinkbiotech.com











CORPORATE & 
STRATEGIC PARTNERSHIPS

Making Military Life Easier

ARMED SERVICES YMCA EL PASO



FAMILY STRENGTHENING 
ASY FOCUSES ON FOSTERING THE BONDS WITHIN FAMILIES BY  
LOWERING STRESS LEVELS AND INCREASING COPING SKILLS FOR  
AN OVERALL WELLBEING IN THE HOME. 
 
• Junior enlisted family center  • Lodge
• Child development center  • Baby café
• After school dinner program  • Before & After school program
• Lights on after dark   • Thanksgiving food drive
• Operation Ride Home for Christmas • Welcome baby
• Food pantry emergency assistance  • Diapers and baby food program
• Temporary emergency assistance • Holloman AFB Refuel Café, bible studies  
 

SPECIAL EVENTS  
ASY STANDS READY TO SUPPORT  
SERVICE MEMBERS AND THEIR FAMILIES WITH SPECIALIZED  
PROGRAMS TO FIT THEIR SPECIFIC NEEDS. 

May: Armed Services YMCA Golf Classic 
September: Family Readiness Volunteer  
Recognition Ceremony
October: 5K Run 

SPECIAL EVENTS PROGRAM CENTER  
- Year around activities
NEWCOMERS BRIEFINGS
- Fort Bliss

TO PARTICIPATE, DONATE,  
OR VOLUNTEER, VISIT:  
ASYMCAELPASO.ORG

ARMED SERVICES  
YMCA EL PASO

STRENGTHENING OUR 
MILITARY FAMILY  

YOUTH DEVELOPMENT 
ASY IS DEDICATED TO NURTURING THE GROWTH,  
POTENTIAL AND RESILIENCY OF MILITARY YOUTH  
THROUGH FUN FILLED CHILDREN’S PROGRAMS. 

• Operation Little Learners  • Earth Day Parade
• Summer camp activities  • STEM learning program
• Summer food program, school is out • Cookies with Santa
• Christmas toys for children  • CDC Christmas program
• Back to school supplies  • Gardening for children program 
• Operation Hero, after-school program

ARMED SERVICES  
YMCA EL PASO

INFORMATION 
Register by December 10th 
Age Appropriate Toys are Provided 
Cookies and Drinks Handed out by Volunteers 
Pictures with Santa 
Volunteers, Monetary & Toy Donations are Welcomed 
 

CONTACT 

Diana Bengson E:DBengson@asymca.org 
P: (915) 562-8462 X 351  
 

LOCATION:  
ASYMCA PROGRAM CENTER 
7061 Comington St. El Paso, TX 79930 
 

      Facebook.com/asymcaelpaso          @asymcaelpaso 
Support the ASYMCA of El Paso on Amazon Smile at 
https://smile.amazon.com/ch/74-1146782 
 

PLEASE REGISTER AT  
WWW.ASYMCA.ORG/SIGN-IN

COOKIES  
WITH SANTA

DECEMBER 14, 2018  //  5:30-7:30PM 
 

ANNUAL TOY GIVEAWAY HOSTED FOR MILITARY CHILDREN 
The children will enjoy the Christmas scene, holiday music and have the opportunity for parents 
to take a picture of their child with Santa! Open to E5 and below with children from infant to 12 
years old.  
  

*VOLUNTEERS  
ALWAYS NEEDED!*






