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The study was designed to evaluate the features of muscle growth

regulation in parr of Atlantic salmon Salmo salar of different

ages. The expression of myogenic regulatory factors (MRFs:

MyoD1, Myf5, myogenin), myostatin (MSTN-1a) and a most

abandoned myofibrillar protein myosin heavy chain (MyHC)

along with protein-degrading activities of proteasome and calpain

were studied in the white muscles in salmon parr of different

year-classes (0+, under-yearling; 1+, yearling; and 2+, two year

old). The maximal mRNA levels of MyoD1a, Myod1b, myogenin,

and MyHC were revealed in parr 1+. The study on protein

degradation systems in salmon parr revealed gradual decrease in

proteasome and calpain activities from 0+ through 2+. Appar-

ently, age and size-dependent decrease in muscle protein degrada-

tion would benefit muscle accretion and weight gain since muscle

growth in fish becomes more efficient. Elevated levels of MyHC

and MRFs expression in salmon yearlings (1+) reflect the inten-

sive body and particularly muscle growth processes. The high

levels of MyHC and MRFs expression was associated with high

mRNA level of MSTN-1a, a negative regulator of muscle

growth. Presumably, MSTN is expressed in response to high

MRFs content as an inherent regulation mechanism attenuating

hyperplasia and hypertrophy and governing muscle growth.
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Bacillus altitudinis is a producer of numerous extracellular hydro-

lytic enzymes. In this study we performed the whole transcrip-

tome shotgun sequencing of B. altitudinis B-388 and analyzed a

gene expression profile of RNA-hydrolyzing enzymes. B. altitu-

dinis B-388 was grown in Luria-Bertani medium until the early

stationary stage. Total RNA from bacteria was collected using

Silica beads and Trizol Reagent via FastPrep Homogenization

System. mRNA isolation and library preparation was performed

using SOLiD Total RNA-Seq Kit with a Duplex-specific nucle-

ase. The sequencing was performed on SOLiD 5500xl Wildfire

next-generation sequencer. The reads were mapped to the B. alti-

tudinis B-388 genome (GenBank Acc. No JOVS00000000.2) with

Bowtie as the aligner. Read summarization was performed using

the featureCounts program. As a results, we found 3002 (mean

normalized read counts > 5) protein coding transcripts of B. alti-

tudinis, among them 530 had unknown function. The 20 ribonu-

clease-encoding genes were expressed in the cells at the indicated

time which corresponded to 1.83% of the total expression of all

genes. The most expressed ones were intracellular ribonucleases

Y, R and J (1.24%, 0.25% and 0.16%, respectively). Together

with ribonucleases PH, III, H, HII, HIII, YbeY, M, M5, P, and

Z, these enzymes are responsible for exo- or endoribonucleolytic

decay and maturation of single- or double-stranded RNAs. Two

ribonucleases, HQ51_RS08215 (guanyl-preferring balnase catalyz-

ing the cleavage of single-stranded RNA via a two-step

mechanism) and HQ51_RS07265 (wide-spread among bacteria,

eukaryotes and viruses HNH nuclease domain-containing

RNase), are extracellular ones with 29 and 28 a. a. signal pep-

tides, respectively. The expression rates of extracellular ribonucle-

ases were nearly the same and notably less than that of

intracellular ones – 0.035% for balnase and 0.031% for

HQ51_RS07265, respectively.
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Transplantation of mesenchymal stem cells (MSCs) is widely used

in regenerative therapy for tissues damaged by various pathologi-

cal conditions. The way of systemic infusion is the optimal

approach for exogenous cell grafting, however it demands the

efficient homing to the area of injury. The goal of the study was

focused to reveal whether genetic cell engineering leading to over-

expression the molecules responsible for homing capacity increase

transplanted cell migration to desired tissues. In our project we

have chosen to induce the overexpression of a4 integrin in MSCs

which is known as a key factor for leukocyte migration to the

inflammation site. Overexpression of a4 subunit of VLA4 inte-

grin in human bone marrow mesenchymal cells (hBM-MSCs)

(PT2501, Lonza) was obtained by mRNA-ITGA4 based transfec-

tion. With flow cytometry we confirmed the presence of a4 pro-

tein in 70% of hBM-MSCs after mRNA transfection. Then the

functional analysis of genetically modified hBM-MSCs was

applied in vitro by using microfluid assay to estimate the move-

ment pattern of flowing cells and transwell technique to assess

migration ability of VLA-4 overexpressing cells. By using

microfluidic assay (an advanced in vitro model of cell flow in

blood vessels) hBM-MSCs were observed to roll, crawl, capture

and arrest in the chamber channel. Quantitative analysis showed

that most VLA-4 overexpressing hBM-MSCs moved faster than

na€ıve cells and revealed improved interaction with the artificial

blood vessel wall. Surprisingly, the migration of genetically modi-

fied hBM-MSC in transwell insert was reduced probably as a

result of their stronger and prolonged interaction with proteins

covering microporous membrane. Our results show that mRNA-

ITGA4 transfected hBM-MSCs revealed enhanced adhesive prop-

erties in vitro, the in vivo properties need to be proved after trans-

plantation.
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