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CRAPPIE (POMOXIS) IDENTIFICATION

USING GENETIC MARKERS
By James Thomas (2003

Introduction

Thefirst god of this project wasto identify primers tha show species specificity in
crappies (Pomoxis sp). Primers are compo<ed of synthetic DNA oligonudeotides tha
anneal to DNA where primers are complementary and prime thereplication of the DNA
strand, providing a starting point for DNA polymerase (1). The secondgod wasto use
the primers to evaluae a popuktion of crappies from the Minnesota Department of
Natural Resources (DNR) to see how many fish were hybridsand how hybridization
correlated with fish size.

Black crappies (Poximusnigromaculatus) can live unaccompanied by white crappies
(Poximusannuhris), while white crappies are dways foundwhere black crappies are
present (2). When these two species of crappie are in the same aqudic ecosystem, they
can breed with theopposte species, creating a hybrid crappie. Scientists bdieve tha
these hybrid crappies have advantages and disadvantages over pure species (3). One of
these advantagesistha F, hybridsgrow larger than the pure species (4).

Questionstha were answvered from this project induded: Are first-generation hybrids
(F) mistakenly identified more as black crappies or white crappies? Are advanced-
generation hybrids (F,) confused more as black or white crappies? Are thebiggest fish in
apopuktion of thetwo speciesusudly F, hybrids? Do F, hybridsusudly grow at a
dower rate than pure species and F, hybrids? What is the percent of hybrid crappiesin a
naura lake in Minnesota?

The hypoteses for this project werefirst, more F; black crappie hybridswould befound
because a previousstudy suggested, GGenetic andysis of crappies collected from
Minnesota lakes showed tha nearly all crappies identified as white crappies were
correctly identified, butupto 15% of black crappie from Minnesota lakes where both
species occur were actudly hybridsO(5). Second, the hybrid crappies from every age
group and species would belarger than nonthybrid crappies, because another study had
foundtha F; hybridsgrow 15-300%faster than pure species (2).

This project used DNA genetic andysis, since normal meristic (physcal characteristics)
characterizationis notreliable for telling the difference between pure species and hybrids
(6). Unlike protein andysis, which has been previoudy used, DNA andysisisnotlethd
to thefish; all tha isrequired is a scale or flesh sample (5).

Theoveral purpos of this project was to identify primers for the crappies so that the
Minnesota DNR will have areliable methodto identify species of crappies for crappie
studies. These studies will determine growth paterns age structure, ultimate length, and
total and natural mortality of crappiesin Minnesota lakes that have crappie popuktions
Thestudies will also identify factors that affect these popuktion characteristics (2).
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Hybridsmay distort growth estimates and bias estimates in other lakes with only one
species or different levels of hybridization (6). The project reported here provided amore
exact identification of hybrids

Materialsand Methods

Sample collections

To identify species-specific primers, samples of black and white crappies were used that
had been identified by the Minnesota DNR. These induded small clipsof fin tissues
stored in 95%ethanol. To evaluate crappies fromanaural lake, samples collected by the
Minnesota DNR in Juneof 1999at Dog L ake in central Minnesota were also used.
Samples were provided as dried fish scales. Samples from Dog L ake were both black and
white crappies and sugpected hybrids The DNR had already determined theage and
length of all Dog L ake crappies.

Preparation of Samples

Dry crappie scales or small dlivers of fin tissuewere placed into a 1.5-mL
microcentrifugetubealongwith 220 uL of a5% chdex solution, which was madefrom
2 g of chdex and 40 mL of dH20. Thetubes were placed into a 56;C water bah for 90
minutes and then boiled for eight minutes. The samples were then frozen for later use.

Primer | dentification

Species-specific microsatellite DNA markers were identified usng the polymerase chan
reaction (PCR). For each PCR, 1.5 pL of previoudy known primers for largemouth bass
(Micropterus salmoides) and bluegill sunfish (Lepomis macrochirus), 4.65 uL of dH20,
1.5 pL of Mg-free buffer, 0.9 uL of 25mM MgCl2, 0.35 pL of dNTPs, and 0.1 pL of
Taqwere combined, vortexed, and spun. After spinning, 9 pL of this solution were added
to each well with 6 pL of DNA from either the pure black or pure white crappie species.
Once the solution was dispensed, a drop of mineral oil was placed over each well, and the
plate was covered with tape Thesamples were placed in a PCR chamber where they
wererunfor 35cycles at temperatures of 944z, 504, and 72% for 30 secondseach.
After PCR, 6 pL of dyewere added to each well, and each samplewasrunin a8%
acrylamidegd at 400v for onehour. Thegd was stained with ethidium bromideand
observed unde UV light If the primer amplified species-specific bandsfor both species
of known crappies, it was used for theproject.

Population Analysis

Using the species-specific markers identified, the same PCR procedure as in the primer
identification was used to evaluae the Dog L ake samples. However, the samples were
runin the PCR chamber for 35 cycles at temperatures of 944, 4842, and 72% for 40
secondseach.

Acrylamide Gel

For gd electrophoresis, an 8% acrylamide gd was prepared by adding17.5 mL dH20
and 2.5 mL of 10x TBE buffer to a squirt bottle. Next, 5 mL of 19:1 polyacrylamidewere
added to the bottle longwith 50 pL of tetramethylethylenediamine (TEMED) and 25 pL
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of 25%ammonium pesulfate. The bottle was gently swirled for about15 secondsthen
poured between two specer plates. After adding samples, thegd undewent
electrophoesis at 400v for onehour. The gds were then soaked in a5 pg/mL ethidium
bromide bath for 15 minutes. Then, they wererinsed in awater bath, removed, and
examined unde UV. A Polaroid was taken of each gd.

Statistical Analysis

For satistical andysis, data of the age and length of the crappie samples were compared
to find p-values. The p-values were calculated by testing for thesignificance of aslopein
alinear regression, uang asignificance level of 0.05. Thenull hypothesisfor this project
was that there was no relationship between the ageand length of the crappies.

Results
Figure 1 shows atypical acrylamidegd of primers. From similar gds, this project
identified three new primers: MS 13,LMA 87, LMA 117s

Figure 1: Gel of Crappie Primers
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black white black white black white

1 Kb ladder
LMA 100 LMA 116 LMA 117s

Wells 1-4 of thegd show black crappie samples with primer LMA 100 Wells 5-8 show
white crappie sampleswith LMA 100 Well 9isthe ladde for sizing thesamples. Wells
10-14 show black crappie samples with primer LMA 116.Wells 1517 show white
crappie samples with primer LMA 116 Wells 18-20 show black crappie samples with
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primer 117s While wells 21-23 show white crappie samples with primer 117s Both
LMA 100and LMA 116 show no species specificity, because all theband heights are the
same. LMA 117sdoes show species specificity, because the black crappie bandsare at a
different heightthan thewhite crappie bands

Table 1 showstheinitial 17 primers tested. Of those 17, only 13 primers amplified DNA:
LMA 102,LMA 116,LMA 120 LMA 121,LMA 124 MS21, MS23,MS13,LMA 21,
LMA 87,LMA 104,LMA 117s Only five of the primers tha amplified DNA showed
gpecies specificsin crappies: MS 13, LMA 21, LMA 87,LMA 104,LMA 117s

Table 1: What Primers Worked

Primers Tested |Primers That Amplified DNA |Primers That Were Specie Specific

LMA 21

LMA 102

MS 13

LMA 87

LMA 116

LMA 21

LMA 102

LMA 120

LMA 87

LMA 104

LMA 121

LMA 104

LMA 116

LMA 124

LMA 117s

LMA 117s

MS 21

LMA 120

MS 23

LMA 121

LMA 122

LMA 124

MS 7

MS 13

MS 19

MS 21

MS 23

MS 25

RB 7

Figure 2 shows the popuation distribution of pure black crappies, pure white crappies,
F,, and F, hybridsin DogLake. In thefigure, the age groupsare onthe x-axis, while the
y-axisrelates thelength in millimeters to the sample.
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Figure 2: Population Distribution of Crappies
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As seen in Figure 2, thetwo-year-old F, hybrid fell within thegrowth rangeof the pure
white crappies. In this popuktion, F, hybridswere foundin eight out of the nineage
groupstested in the popuktion. In thepopuktion of crappies andyzed, al butoneof the
F, hybridswere confused as black crappies, while all F, hybridswere confused as white
crappies by the DNR. Thetwo-year-old F, hybrid was the only F, hybrid to be mistakenly
identified as a white crappie.

Asseenin Table 2, theaveragelength for a pure black crappies was 173 mm, and the
average agewas 3.8 years (p = 2x10%). The average length of a pure white crappie was
231 mm, and the average age was 3.65 years (p = 2x10°). Theaveragelength of theF,;
hybridswas 230 mm, and theaverage agewas 5 years. The averagelength of theF,
hybridswas 185 mm, and theaverage agewas 3.2 years. Figure 2 provides evidence tha
onaveragetheF, hylbridsgrew larger than the pure black crappies but smaller than the
pure white crappies. Dueto thefact tha the ages of crappies varied, it can be assumed
tha thelengthsof the pure white crappies and F, hybridsare actudly the same.
Furthermore, since there were not enoughhybridsin Dog Lake (only 2% F,and 1%F,) a
p-value could notbe calculated.

Table 2: AverageAge of Crappieswith P Values

Species Average Age (Years) Average Length (mm) P Value
Pure Black Crappie 3.8 173 2x107-20
Pure White Crappie 3.65 231 2x10"-5

F, Hybrid 5 230 None

F, Hybrid 3.2 185 None
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Conclusion:

In conduson, dongwith thethree new primersfoundin this project, the daa attested to
thefact tha hybridsare misidentified more as black crappies than white crappies. It could
also be condudd tha F, hybridsare misidentified more often as white crappies than as
black crappies. The study showed tha F, hybridsare notthelargest fish for ther age
groupin populationsof crappies. F, hybridsdo grow slower than the pure white crappies
and F, hybrids However, dueto thesmall popuktion of F, hybridsused in this project, it
can not be condudel tha F, hybridsgrow larger than pure black crappies. Hybridsdid
not make up alarge propottion of the popuktionin Dog Lake. Theestimated percent of
F, hybridswas 2%, while the estimated percent of F, hybridswas only 1%.

Further studies could be doneto identify more species specific primersto use onlarger
popuktionsof crappies. A larger popuktion woud hdp, because there would likely be
more F, and F, hybrids If more primers were fourd, it would be possible to distinguish
between different, advanced generationsof hyhbrids.
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