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Why still think about fingerprinting when
sequencing is easily accessible?

Vast majority of species will not be sequenced in the near future.

For those species, contigs of large-insert genomic clones anchored to genetic maps
represent a low-cost alternative to genome sequencing that would greatly enhance
the accessibility of their genomes for biological research.

For large genomes, a physical map 1s prerequisite for genome-wide
sequencing.




Development of fingerprinting methods

By population of restriction fragments:
One 6-cutter (Olson et al. 1986)

One 6-cutter + one 4-cutter (Coulson et al. 1986; Klein et al. 2000)

Multiplexing one 6-cutter + one 4-cutter (Ding et al. 1999)

One type IIS restriction followed by determine of the nucleotide
sequence at the cleavage site (Brenner and Livak 1989; Ding et al. 2000)

Four 6-cutter + one 4-cutter (Luo et al. 2003)




Development of fingerprinting methods

By detection method:

Staining (Olson et al. 1986)
Radioisotope labeling (Coulson et al. 1986)

Fluorescence dye labeling  (Ding et al. 1999)




Development of fingerprinting methods

By electrophoresis type

Agarose gel (Olson et al. 1986)

Polyacrylamide gels (Coulson et al. 1986)
Polyacrylamide gel based sequencer (Gregory et al. 1997)

Capillary sequencer (Luo et al. 2003)




Development of fingerprinting methods

Multiple digestion
Multi-color fluorescence labeling

Capillary electrophoresis




SNaPshot BAC Fingerprinting

Restriction cleavage
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Fluorescent labeling
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Restriction cleavage and fluorescent labeling
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Characteristics of restriction sites and labeling of fragments
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Other enzyme combination?

Considerations:

® Generate 5' overhang
® AGCT only
® 6-bp cut?

® Buffer compatibility

Cheap: 7 More expensive: 40 Don’t care: 55

A

G C T

EcoRI ($212) * | BamHI ($212)

HindIlI

Sall ($1060)

Xbal ($840) Xhol ($504)

($212) | BglII ($1060)

* Prices are based on NEB’s list price of 50,000 units at available largest package




Selection of enzyme combination

Predicted numbers of restriction fragments in SNaPshot fingerprints of two
Triticum monococcum and two T. turgidum BACs in the range of 50-500 bp

Enzyme

116F2
(107.3 kb)

115G1
(128.6 kb)

BACI
(173.4 kb)

BAC?2
(147.6 kb)

Total
(556.9 kb)




Fragment sizing w/ ABI3730

AnySDye
Denatured condition (Hi-Di, 95 °C, §')
36 cm capillary array / 50 cm capillary array

Liz-500 Size Standard / longer range




Portion of multi-color fingerprinting profile of a BAC clone
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Fingerprinting throughput per single sequencer

Instrument

Weekly
(7 days)

Monthly
(28 days)

Annually
(330 days)

ABI 3100

3,360

13,440

158,400

ABI 3730

15,120

60,480

712,800

ABI 3730XL

30,240

120,960

1,424,000




Success rate of the SNaPshot based fingerprinting procedure
(ABI 3100)

{ J { ] l
Library No. clones tried Lo, elunes Success rate
succeeded

BamHI 58,261 56,187 96.44%

BamHI BiBAC 19,730 19,455 98.61%

EcoRI1 52,914 51,217 96.79%

Hindlll 58,615 56,803 96.91%

HindIll BiBAC 26,125 25,907 99.17%

Total 215,645 209,569 97.18%




Fingerprints edit and management

Fragment size-calling

True fragments vs. background noises

Batch fingerprint editing

BAC cross-contamination check and removal

Fragment frequency analysis

Dataset management (clones and fragments)

BAC-marker hybridization data conversion
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GenoProfiler
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GenoProfiler

To edit BAC fingerprints:

* input -- GeneMapper exported text file

* input -- 3100/3700 samples files (.fsa)

Computer: 3.2 GHz CPU, 1.0 GB RAM




A sample contig (=3 Mb)

FPC Ctg6339.D_V7_2004
File Edit Analysis Highlight Add track  Layout Size options

Showe buried clones CEB Unit Range Contig stats
() wes @ Mo 0 to | 1540 Clanes: 208 (43 hutied)
tAarkers: 4
Sequenced: 0

Length: 1541 CE units

BGZ62193
BE424164
BF 201161

BB107F13 HOA 1 Eed” HOO81 C2*
HE12142 HEO17E14 HEOZ7B4
i HBO7SI121 RI124HE
RIO01S HEOS5F16
RI146P5 RIO95B22
HIOGImAZ2* HED0G3J19
HEO17H11" HI1Z5015
HO147B7 HI53G16
RIOSECT1 HO147H3
HIT5akK20 Rl1Z0BZe
BBOTIMNT G HO052B14
HEOFOIZ HO145035"
HI044P19 HOOE1110
HI115k14 HO124D7
HEBOE0J7" HO1 23116 RIOS1L1

HDO03J235
EEO44L 20
HI1 261
HEOG303

HIo1441
HIOZE115"

Merge 4e-23 HIOGE.15
terge 4e-23 HI1 261

HEO03ZE15
RIOGETMZ1
RI044127
RIOTZF18"
HEO41MN1
RIO7OETS
RIO04ME
HIDGIES
HIOG3EZ1

Merge 4e-24 RID44122
Merge 4e-24 HD124D7

HI136G12

HDOS5EZ
RIOGEDT ¥
HI070og
HIT18K14
HOO3082
HIO74CZ0"
HO135K11*
RI039.19




DNA isolation Reactions

BAC-marker
integration

l Fragment sizing

Data processing

Integrated
databases

Contig assembling http://wheatdb.ucdavis.edu: 8080/wheatdb
Luo et al. Genomics 82:378-389, 2003




Current Applications

Wheat
Rice
Barley
Soybean
Citrus
Sorghum
Brassica
Grape

Tomato

Catfish

Rainbow Trout




Summary

High information contents

Accurate fragment sizing

Simple procedure, high reproducibility
Relatively inexpensive

Automated pipeline, high-throughput
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“Mapping and sequencing large genome:
Let’s get physical!”

_ Meyers et al. (2004) Nat. Rev. Genet. 5: 578
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