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~ BACKGROUND @ MATERIALS & METHODS

Earthquakes devastate many lives each year, causing death,

collapsing infrastructure, and forcing relocation. One of the UreA-G operon, which contains genes coding for urease enzyme
factors leading to significant damage Is liguefaction, a process in and o_ther necessary  COEnzymes, was subcloned ‘into several
which the ground adopts a quick-sand like texture due to bacte_rla strams_ In order to compare different levels of urease B , Al e
decreased strength and stiffness as a result of earthquake shaking protein expression. Several plasmid Ve"to'fs. were used 10 fu_lly A UUU'&J L .
or other rapid loading. subclone the operon and to ensure the stability & the expression -

of urease
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#1: 1:1 Ligation ; #2-10: 3:1 Ligation (UreD-G to pET28b-UreA-C); 11-14: no
ligase pET28b-UreA-C w/ UreD-G Expected: 2,.6kB (UreD-G) band in Digested (Top Samples) and NO band

** | AD = NEB MW Ladder (Phusion Kit) in pET28b-UreA-C containing control (Top Sample #5)
**% 6/7 and 9/10 suspected: UreA-G, #1-5, #8, #11-14 = UreA-C control
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Microbially induced calcite precipitation (MICP) iIs an emerging |
technique that could increase soil resistivity in earthquake and
- =, Figure 2: (left to right) a- plasmid pMiniT has a toxic mini-gene that was utilized to ensure
landslide prone zones?. MICP takes advantage of the b
- - - two parts of the operon (UreA-C and UreD-G) were both subcloned in to E. coli.; b- plasmid Gl | ePpoee - TToaewe
prOd_U(?tS _ of bacterial m?tabO“(_: p_athwa)_/s to _ form calcite PET28b has viral T7 promoter region which is only recognized by certain strains and is IPDG \ J ilioLNJifgquB)
precipitation throughout soil matrix, increasing soil strength and induced o s——

Tm: 450C (N | Taq ... | ?
I 08 el neieaeer) C Ext: 1.75min ; Tm = 450C * Selected UreAC Candidates

stiffnesss. Thus, genetically optimizing biogenesis of CaCO; in

ureolytic bacteria, like Sporosarcina ureae, could result in a .mm-
- g - o Operon

practical and earth-friendly solution for improving ground

Figure 3: Electrophoresis gel of colony PCR at different stages of subcloning (clock wise

E. coli dH5a, dH56 pMiniT UreA-C, * Testing the effects of L :
1F g . . . from top left) ligating Ure D-G to pET28b Ure A-C (refer to chart- steps 2to 3) ina & b,
Stablllty’ mltlgatmg the effects of |IC]U€faCtIOn. UreD-G different coenzyme attempting different ratio of UreD-G to to pET28b Ure A-C in a, confirming that selected
* High efficiency cloning colonies have ligated UreA-G in E. coli BL21(DE3) in b; confirming the stability of UreA-
method, especially for C in pET28b (refer to chart- step 2) in c; comparing different polymerase (Tag vs Taq long-
large operon ( UreA-G amp) in amplifying pET28b in E. coli BL21(DE3) in preparation for transformation of
4-Step Process ~5kbp) UreA-G to pLAML (refer to chart- steps 3 to 4)
(1) Cell-Ca**+Urea—> (2) HCO*™ + NH3¢> NH.Cl +CO;2,'% (3) Cell-Ca**+C0O3s*" - (4) Cell-CaCOs 2 E. coli PET28b UreA-C,  Stabilize vector in non-
| Vol ) SRR e Top10 UreD-G expressing bacteria before
testing for protein output
3 E. coli PET28b UreA-G e Combine operon into one
BL21(DE3) vector
» Stabilize and express
(vector IPTG induced) oo Operon UreA-G has been successfully subcloned
4 E. coli pLAM1 UreA-G * Stabilize vector in E. coli | poete ot Into pET28b plasmid vector and is stable in E. coli
Sy Top10 BL21(DES3). This strain is ready to express the
Highpti=95 T - - hen IPDG inducer is introduced
= (Ca?*) x (CO2)/Kapmar* €5 § > 1 = CaCO 5 E. coli pLAM1 UreA-G  « Comparison of operon uréase enzyme wnen Inducer 15 Introduce
- 3 sp-max — 3(s Nsil
o . BL21(DE3) expression and urease o wasa (Step 3 completed).
level in different strains
. . . Bacillus subtilis * S.ureae recombinant T s To finalize a recombinant strains, UreA-G needs to
Figure 1: Proposed mechanism of CaCO, formation based on the urease enzyme . ) et onel . ! )
ac?ivi tyin S upreae 3 y predicted to have highest IR e gy be subcloned into pLAM1 and transformed into B.
' S. ureae level of urease because it sttt subtilis, S. ureae, and E. coli BL21(DE3). Once
naturally has highest level o it stable, IPDG can be used to induce urease enzyme
of ureolytic activity -~ [l production to compare the efficiency of different
_ Figure 4: pLAM1 vector has a replication of origin that both Gram + and — bacteria recognize
Ultimately, this project aims to contribute to Masters Candidate J.
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