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The His-tRNA synthetfase (HARS) WHI.EP-domam.can be Illc?erated f.rom the fu.II-Ie.ngth enzyrpe by I?oth alte.rnz.atlve §pI|C|ng and prqteoly5|s to 5|gnal Consistent with published data (Abbott, 2017) Y454S mutation reduces protein stability
extracellularly. This signaling can be important in regulating physiology, which is exemplified by its association with anti-Jo-1+ disease wherein
neutraliza.ti.on of extracellular HARS by high-titer antibodies leads to an aberrant tissue-immune response characterized by interstitial lung disease - A. - Histidine B. + Histidine
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While there have been no human disease linkages for mutations occurring in the HARS WHEP-domain, a mutation outside the catalytic domain of —— ] ooas0l. | ¢ | oseol \ |
HARS, Y454S, is associated with the development of Usher Syndrome Type 3B (USH3B) in young children. Biochemical characterization of this 0 _ Ao :
mutation revealed minimal enzymatic effects; however, the mutant enzyme exhibited worsened thermal stability. We hypothesized that the E _ E 200000~ A . E 200000~ : -
inherent instability introduced by the Y454S mutation could result in decreased levels of extracellular, circulating HARS protein available for s : g w0000l 5 W | g voous0l. % |
signaling. Utilizing plasma samples from a recent clinical trial involving children with the Y454S homozygous mutation, circulating HARS was 7 [T -
assessed and found to exhibit strikingly lowered circulating HARS levels compared to age-matched healthy controls. These findings bolster previous - -400000/- 1IN 7 -400000/- \ T
. - . . « e . . . . . . . - — WT — WT
protein stability results and may suggest a functional role for extracellular HARS that is diminished in individuals with Y454S mutations, perhaps - coooul B | coonsol. i |
providing rationale for some of the overlapping clinical features observed between anti-Jo-1+ disease and USH3B. T T T T I T R A
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Background Figure 1: Amlnc?a.cyll atllon. ?ctlv:cty °_ HARS Ian.d Figure 2: Thermal stability of HARS. A comparison of the melting curves of WT and Y454S HARS.
£ vari ¢ ;1?45 HA:AS‘I'RISmt'a ve OC't,'eS © amllno-a;y\z;\\;c_lron z;t (A) In the absence of histidine, the melting curve for the Y454S mutation shows a left shift
_ The stu.dy © v.arlous tRNA fragments Trerent ) concbentrat;ons alre P otted. an compared to WT HARS with WT HARS having a maximum stability at temperatures 63.43-
Novel Functions of tRNA Synthetases and splice variants has uncovered novel Y?545 NARS da"e observed cata ‘l't"f t(‘jf”of’er rﬁtes 68.16°C and Y4545 at 48.06°C. This indicates the Y454S protein is less stable at higher
functions of tRNA synthetases that or 0.86 >-an .0.'81 ?c respeccl:tlve Y indicating t .T temperatures than WT HARS. (B) The presence of histidine stabilizes both the WT and Y454S,
signal extracellularly to modulate enzymatic activity of WT and Y4545 HARS is similar. | | iy 3 minor decrease in thermal stability observed in the Y454S HARS compared to WT.
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£ . e 67 clinical mouse moc.llels. This suggests.a Circulating HARS by population in individual patients and controls healthy control individuals and USH3B (Y4545
2 | & ) S v role for HARS and its WHEP-domain in Control | USH3B homozygous) patients. Plasma was collected from 20
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" RNA £ chronic inflammation. A deficit in this 0 6000 o levels ranged from 654-5855 pg/mL while USH3B
A&&% & extracellular signaling could be a source range max, rqcc 1778 < children had 225-1778 pg/mL. The population average
N S g 5 of disease symptoms experienced by (pg/mL). 40004 for control HARS levels was 1983 pg/mL and USH3B
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Materials and Methods (pg/mL) 0 °e (p<0.005) decrease in circulating HARS levels between
Cor:trol USII-I3B populations when using an unpaired t-test (Prism 9.3.1).
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HARS domain structures diagram. 3 a3 308 406 501 Patient plasma samplfzs. !—I(-eparm plasma tubes were used to .coIIect bl.ood | Discussion and Conclusions
The Y454S mutation is located i - I I— -509 samples from control individuals and USH3B patients. Following centrifugation
theeanticodrcr)]rl: I;air:zl?n: d(;c;;n " WHEP ooy e 7 s plasma samples were stored frozen until analysis. The observed shift in thermal stability in the Y454S mutation and minimal changes in enzymatic activity hints that symptoms in Usher Syndrome

patients may be due to decreases in available HARS protein, and not the canonical functionality of HARS as a synthetase. Furthermore, the thermal

HARS immunoassay. The HARS immunoassay

Aminoacylation Activity. Aminoacylation reactions were performed at 25 °Ciin - . . instability of HARS in the absence of histidine would be more pronounced in HARS protein found extracellularly since physiological concentrations
50 mM HEPES buffer (pH 7.5), containing 300 pM L-His, 6.6 pM [3H]-L-His, 500 utilized the MSD (Meso Scale Diagnostics) £ circul y. hictidine | h hilize the shift i pl . h dp. H . N 4 h pl y bgl' ¢

M of yeast tRNA, 4 pg/mL pyrophosphatase, 10 mM MgCl,, 4 mM ATP, 2 mM platform with a capture antibody specific for of circulating histidine is not enough to stabilize the shift in melting curve observed in the Y454S mutation. The thermal instability of HARS

DTT and HARS WT or Y454S protein that varied in concentration from 25-150 the HARS WHEP domain (@) and a containing the Y454S mutation could mean that less extracellular HARS is present in Usher Syndrome patients who are homozygous for the Y454S
nM. Aliquots were removed every 30 sec, and quenched on filter papers biotiny!ated detection ar.1tibody ‘AfhiCh . mutation.

(Whatman, 3 mm) equilibrated with 5% trichloroacetic acid (TCA). The filters recognizes th? HABS aminoacylation domain ) - _ We compared circulating HARS levels in 14 Usher Syndrome children to age matched
were washed three times with 5% ice-cold TCA and twice with 80% ethanol. '(Az)(-: I_IIIARS ;“tl'bood'ef We(r\? prOd“CEdCat 4a) Healthy Usher Syndrome controls and found that Usher Syndrome patients indeed had overall lower levels of
Rad|0fact|ve counts |n.t.he precipitates were quantljcated by .scmtlllatlon | andzc(:iﬁpslgeosf:iéhn(ganTﬁ)?g(g)gvgz\) j:j tse HARS present in plasma. This observation along with the known decrease in thermal
counting. Initial velocities for each reaction were fitted by linear regression and recombinant brotein standard was oroduced | stability of YA54S mutation would indicate that USH3B patients could experience even
plotted against enzyme concentrations. P produce Cytoplasmic . . . . . .

. | o | at Syngene (Cambridge, UK). Streptavidin- HARS greater depressions in extracellular HARS during periods of fever. The increase in
Melting Ch“”’es-l'v':_'f“”g C“r}’e]cs Werehmeasufef on a ViiA7 I'(“Strume”t “5;”5 the SULFO tag (®) (MSD Rockville, MD) was used symptom severity experienced by USH3B patients during periods of fever could be
Protein Therma >hift Dye Kit from ThermoFisher. Dye stoc  Was preparet By as a secondary detection and plates were connected to a decrease in extracellular HARS. We also know the severe symptoms
adding 2 pL dye to 40 pL ddH,0. HARS WT and Y454S proteins were diluted to read on a MESO quickplex SQ120MM (MSD) . . . , , , , o
0.5 mg/mL in 1x PBS, 1 mM DTT (pH 7.4) with or without 34 mM L-His. 100 pL quickp ' observed in anti-Jo-1+ disease patients is caused by antibodies that are neutralizing the
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of each protein sample was mixed with 5 uL of diluted dye stock and 20 uL/well Population comparison. USH3B children had plasma collected throughout a 2- Extacellua o " ability of extracellular HARS to modulate immune response, exemplifying the importance
.« . . . . unaer . . . . . o o .
of each mixture was transferred to a 384 well plate. Each sample was run in 4 year clinical study with 3-6 plasma samples per patient being analyzed based on inflammatory of the HARS WHEP domain in disease progression. This exemplifies the importance of
wells for technical replicates. availability. Sample concentrations were averaged for each individual patient to o extracellular signaling of HARS and could explain the disease progression observed in

balance the population mean.

USH3B patients.
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