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Abstract: This article provides general information on the morphology (external structure) of
microorganisms and the systematics of prokaryotes. The article presents the main morphological
features of microorganisms, such as the structure of the cell wall, organelles and cell membrane. The
systematics of prokaryotes, namely bacteria and archaea, is also analyzed. The differences between
bacteria and archaea, their ecological conditions and how genetic features are distinguished in
systematics are considered. The article reveals the importance of modern classification methods in
microbiology and genetics.
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AnHoTauusi: B crathe mpencraBieHbl oOmue cBeAeHUS O MOp(dONOruHM (BHEIIHEM CTPOEHUN)
MHUKPOOPraHU3MOB W CHCTEMAaTHKE TPOKapuoT. B cTarbe mpencraBieHbl OCHOBHBIE (HOPMBI
MHUKPOOPTaHU3MOB, MOP(HOIOrHUecKre 0COOEHHOCTH, TAKHE KaK CTPOSCHUE KIETOYHON CTEHKH, OPTaHbl
IBUKEHMSI U KJeTouHass MeMOpaHa. Takxke aHaIu3upyeTcsi CHUCTEMAaTUKa IPOKAPUOTOB, TO €CTh
OakTepuil u apxeil. PaccMoTpeHsl pa3nuuust OakTepuii U apxei, yCIoBHs UX Cpelibl OOUTaHMS, a TAKXKe
0COOEHHOCTH BBIZICTICHHSI MX TEHETHYECKUX XapaKTEPUCTHK B CUCTEMaTHKe. B cTarbe packpeiBaeTcs
3HaYEHUE COBPEMEHHBIX METO/I0B KJIaCCU(PUKALUU B MUKPOOUOJIOTUN U TeHETHKE.

KuroueBblie ciioBa: MukpoopranusMel, MOpGOIIOTHs, IPOKAPUOTHI, OAKTEPUH, apXeH, AeByap KIETOK,
KTyTUKH, (QuUMOpHUM, CcHCTeMaTHuYecKas  KiacCH(uKaumus, TpaMIOIOKHUTEIbHbIE  OaKTEepHH,
rpaMoTpulaTeNnbHble OakTepuu, pubocomanshas PHK.

Anotatsiya: Ushbu maqola mikroorganizmlarning morfologiyasi (tashqi tuzilishi) va prokariotlarning
sistematikasi haqida umumiy ma'lumotlar taqdim etadi. Maqolada mikroorganizmlarning asosiy
shakllari, hujayra devori tuzilishi, harakatlanish organlari va hujayra membranasi kabi morfologik
xususiyatlari keltirilgan. Shuningdek, prokariotlar, ya'ni bakteriyalar va arxeylar sistematikasi ham
tahlil gilinadi. Bakteriyalar va arxeylar o'rtasidagi farqlar, ularning ekologik sharoitlari va genetik
xususiyatlari tizimatikada qanday ajratilishi ko'rib chiqiladi. Maqola mikrobiologiya va genetikada
zamonaviy tasniflash usullarining ahamiyatini ochib beradi.

Kalit so'zlar: Mikroorganizmlar, morfologiya, prokariotlar, bakteriyalar, arxeylar, hujayra devoir,
vayllus (flagellum), fimbrialar, sistematik tasniflash, gram-musbat bakteriyalar, gram-manfiy
bakteriyalar, ribosomal RNA.

Introduction
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Microorganisms are invisible organisms that come in many different shapes and sizes, and their
morphology (external structure) and systematics are one of the main areas of biology and microbiology.
The morphology and systematics of microorganisms are important for understanding their evolution,
ecology, and interactions. This article provides detailed information on the external structure of
microorganisms and the systematics of prokaryotes (bacteria and archaea).

Morphology of Microorganisms

Microorganisms have various morphological features, and they can come in many shapes and
structures. The external structure of microorganisms mainly differs depending on their cell shape, size,
cell wall structure, locomotor organs, and other structures.

1. Cell Shape

Microorganisms have various shapes and structures, and their main shapes are as follows:

Cocci: Cocci are round or spherical microorganisms. They often form groups with each other. Cocci
are divided into two types:

Tetrades: Groups of 4 cocci (e.g. Micrococcus).
Diplococci: Groups of 2 cocci (e.g. Streptococcus pneumoniae).
Staphylococci: Random groups of cocci (e.g. Staphylococcus aureus).

Bacillus (Bacilli): Bacilli are bacteria that are straight or curved cylindrical in shape. Their length is
often greater than their width (e.g. Escherichia coli, Bacillus subtilis).

Spirilla (Spiroxetes or Spirochetes): Spirals are microorganisms that are spiral or coiled in shape. They
are often motile and can be either liver-shaped or spiral-shaped (e.g. Treponema pallidum,
Helicobacter pylori).

2. Cell Wall Structure.

Microorganisms are divided into two main groups based on the structure of their cell walls: gram-
positive and gram-negative bacteria. The cell wall serves as a defense mechanism for microorganisms
and allows them to adapt to their environmental environment.

Gram-positive bacteria: Their cell wall consists of a thick peptidoglycan layer and is often stained blue.
Examples of this type of bacteria are Staphylococcus aureus, Bacillus subtilis.

Gram-negative bacteria: Their cell wall has a thin peptidoglycan layer and has a lipopolysaccharide
(LPS) layer on the outside. They are usually stained red. Bacteria such as Escherichia coli,
Pseudomonas aeruginosa are known as gram-negative bacteria.
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3. Organelles of movement Some microorganisms are able to move. Organelles of movement can
be:Flagellum: A flagellum is a long, thread-like organelle of bacteria. They provide movement, and
some bacteria have one or more villi.

Fimbriae: Fimbriae are microscopic long, thin, and sometimes non-motile fibers that help bacteria
adhere to surfaces. Fimbriae play an important role in bacterial interactions and specific ecological
niches.

4. Cell Membrane

The cell membrane of microorganisms is a structure made of phospholipids and proteins that provides
communication between the cell and the external environment. The membrane contains proteins,
enzymes, and other structures that play an important role in metabolism,

energy production, and regulation of the internal environment of the organism.

Systematics of Prokaryotes

Prokaryotes are microorganisms that do not have a cell nucleus and are divided into two main groups:
Bacteria and Archaea. Prokaryotes are classified based on morphology, ecology, biochemistry, and
molecular structure.

1. Bacteria

Bacteria are the most common prokaryotes in the world, and they live in a wide range of
environmental conditions. Bacteria can come in a variety of shapes and sizes. They are divided into
two main groups as gram-positive and gram-negative bacteria. The main classification criteria for
bacteria are:

Shape: Cocci, bacilli, spiral bacteria.

Mode of nutrition: Autotrophs and heterotrophs.

Chemical properties: Metabolism, enzymes, and energy production.

2. Archaea

Archaea are another type of prokaryotes that live in many extreme conditions, such as high
temperatures, high salt environments, or acidic environments. Archaea are evolutionarily closer to
eukaryotes than to bacteria. Archaea are divided into the following types:

Methanogens: Organisms that produce methane.

Thermophiles: Organisms that live at high temperatures.
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Halophiles: Organisms that live in high salt conditions.

3. Prokaryotes in systematics:

The main criteria for classifying prokaryotes are:

Morphology: Cell shape, size, cell wall structure.

Biochemistry: Nutrition, enzymes, and metabolism.

Genetic characteristics: DNA composition, ribosomal RNA (rRNA) analysis, molecular biology.

In systematics, the classification of prokaryotes is currently more precisely determined using
molecular biology and genetic analysis. Ribosomal RNA analysis identifies the differences between
bacteria and archaea and distinguishes them from each other.

Conclusion

The morphology of microorganisms and the systematics of prokaryotes are one of the important areas
of microbiology and biology. The external structure and systematics of microorganisms are necessary
for a better understanding of their ecological, evolutionary, and genetic characteristics. Identifying the
differences between bacteria and archaea and refining their classification is important for scientific
research, and is widely used in the fields of microbiological diagnostics, medicine, and ecology.
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