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Since the ligated plasmid is circular, enzymes such as HindIII and MfeI that cut the plasmid 

twice, separate the plasmid into two fragments. These fragments can be visualized on a gel 

and we can compare our result to our expected results based the DNA sequences retrieved 

from addgene and wormbase.org 

 After a successful restriction mapping, we sent a mixture of the constructed plasmid 

and one of the two self-designed primers to the DNA Analysis Facility on Science Hill at Yale 

University for DNA sequencing. One primer will initiate the sequencing process by 

facilitating the nucleotides to bind to constructed plasmid. The sequencing result was aligned 

with our expected DNA sequence retrieved from wormbase.org via the Clustal Omega tool 

(http://www.ebi.ac.uk/Tools/msa/clustalo/). 

 

Microinjection: choosing the worm strain 

Transcriptional::gfp fusions were injected directly into the gonads of worms that 

were either wild-type or daf-19 -/- mutant. The choice of the host strain was based on the 

results of the microarray analysis (E. De Stasio, unpublished). With the premise that 

transcriptional::gfp fusion expression will reflect the fold-change in gene expression seen in 

daf-19 -/- and daf-19 +/+ populations, the construct was injected into the strain that is 

expected to generate more gene expression in order to obtain a clearer picture of possible 

GFP distribution. We injected two transcriptional::gfp fusions that contained putative control 
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generated a band that is between 750 base pairs and 1000 base pairs in size (Figure 12). Both 

digestions should yield a band that is approximately 900 base pairs in size when the insert is 

in the correct orientation (Materials and Methods, Figure 5 and 6). Thus, these results suggest 

that the desired plasmids were created. 

(A)  (B)  

Figure 12. Restriction mapping visualized on 1.0% agarose gel. Lane 1 in both images contain Hi-Lo 
DNA ladder. (A) F46G11.3: lanes 4 and 5 contain a DNA fragment that is less than 1000 base pairs, 
indicating the insert was in the right direction. (B) F58E2.3: lanes 3 and 4 contain a DNA fragment 
that is less than 1000 base pairs, indicating the insert was in the right direction. Each lane contains a 
sample obtained from different colonies. 

 

Confirmation of Cloned Sequences 

 Although restriction mapping and PCR-based measurement of the insert size suggest 

that the expected DNA was cloned in the proper orientation, we sought additional evidence 

that our cloning was precise. At this stage, we sent the sample plasmids to a DNA analysis 

facility to sequence portions of the plasmid. Two samples prepared from different colonies 
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were sequenced for each construction. In addition to our plasmids we also sent primers used 

to direct the sequencing reactions from each side of the inserted sequences. Sequencing can 

thus start at the restriction sites of the insert and it will be carried out from both the forward 

and the reverse directions. 

 Both sequencing results showed that the inserts consist of appropriate DNA 

sequences (Figure 13 and 14). From our results we chose to continue our experiments with 

sample 3 for the pPD95.75 + F58E2.3 recombinant plasmid, and sample 15 for the pPD95.75 

+ F46G11.3 plasmid. These plasmids were amplified and prepared to be injected into 

wild-type worms (genotype: daf-12 -/-; him-5 -/-). 
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Figure 13. Sequencing result for pPD95.75+F58E2.3 recombinant plasmid. The line “pPD95_75_F58” 
shows the expected sequence. 469 out of 499 base pairs of the insert were sequenced. The two colored 
underlines show the two restriction sites and the asterisk marks under each alignment indicate that the 
sequence results match with the expected sequence. Sand-box motif was included in the insert and is 
indicated by the brown-colored underline. Any potentially erroneous sequence is indicated by an 
arrow. Gene expression studies were undertaken using sample 3.  
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Figure 14. Sequencing result for pPD95.75+F46G11.3 recombinant plasmid using forward primer (A) 
and reverse primer (B). Note that due to the large amplicon size, accurate sequencing did not cover 
the entire insert. The line “pPD95.75+F46” and “pPD95.75+F46_RVS” show the expected sequences 
of the recombinant plasmid. The two colored underlines show the two restriction sites and the asterisk 
marks under each alignment indicate that the sequence results match with the expected sequence. Any 
potentially erroneous sequence is indicated by an arrow. (C) A schematic diagram of sequencing. The 
forward primer (A) was used to sequence from the SalI RS, while the reverse primer (B) was used to 
sequence the opposite strand from the BamHI RS. Green colored region indicates the translational 
start site and the coding region of GFP. Approximately 800 out of 1193 base pairs of the insert were 
sequenced. Sample 15 was used for subsequent gene expression studies. 

 

Production of Transgenic Worms 

After confirming that we obtained the desired recombinant plasmids, we mixed the 

constructs with a co-injection marker (elt-2::mCherry) and carrier DNA (pBR322) and 

microinjected the mix into the gonad of a young adult hermaphrodite wild-type worm (daf-19 

+/+; daf-12 -/-; him-5 -/-). The microinjection enables the offspring to take up the DNA 

mixture and form an extrachromosomal array that contains both the recombinant plasmid and 

the co-injection marker. 

At approximately 48 to 72 hours after microinjection, the worms were observed 
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under the fluorescent microscope to see whether transgenic offspring were produced. We 

successfully generated transgenic worm strains and we selected transgenic worms based on 

their red fluorescence due to the presence of elt-2::mCherry (Figure 15). 

 

 

A   B  

Figure 15. A transgenic LU600 (daf-19 +/+) young adult hermaphrodite observed under the 
fluorescent microscope. (A) DIC light microscopy image of the worm. A = anterior; P = posterior. 
(B) elt-2::mCherry expressed in the intestine of the same worm as in (A). Expression is indicated by 
the arrow. 
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Figure 16. (A) A DIC light microscopy image of a young adult hermaphrodite. Image from 
Universiteit Utrecht: http://www.testweb.science.uu.nl. (B) A schematic image of the C. elegans head 
neurons. The gray area represents the pharynx and the circles show where neuronal cell bodies are 
located. The nerve ring, a structure that consists of concentrated nervous tissue is located between the 
two terminal bulbs. A = anterior; P = posterior; D = dorsal; V = ventral.  

 

Supplemental Information 3: Assigning Strain Names 
Each worm strain is assigned a name that is specific to the lab to which it 
belongs. Strain names are composed of two parts: (1) capital letters that 
represent the owner or the institution; The De Stasio lab uses “LU”, which 
stands for Lawrence University; (2) numerical codes that represent the 
order of strain creation. 
e.g. LU491, meaning the 491th C. elegans strain created at Lawrence 
University. 
 
Strains that appear in this thesis include: 
LU479: F57B10.9 in daf-19 -/-; daf-12 -/- mutant animal 
LU491: F57B10.9 in daf-19 +/+; daf-12 -/- wild-type animal 
LU497: F58E2.3 in daf-19 +/+; daf-12 -/- wild-type animal 
LU600: F46G11.3 in daf-19 +/+; daf-12 -/- wild-type animal 
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