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Subjects Sex (years) Age
1 M 60
2 M 55
3 F 65
4 M 49
5 M 78
6 F 64
7 F 56
8 M 73
9 M 66
10 F 69
11 M 53
12 F 49
13 F 50
14 M 78
15 M 65
16 F 63
17 F 52
18 M 68
19 F 50
20 M 43

Abbreviations: M: Male, F: Female
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Groups Mean =+ Pvalue
SD
Ki-67 Standard 1.4+0.30 <0.01
culture
Intervention  1.8+0.33
(optimized)
culture
Abbreviations: F: Forward, R: Reverse, GAPDH:

Glyceraldehyde-3-phosphate dehydrogenase, Bcl2: B-cell
lymphoma 2, Bax: Bcl-2-associated X-protein
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No. Gene Primer (length) Amp >NM_
NCBI ID location Lth

1 GAPDH F: TGTTGCCATCAATGACCCCTT 202 >NM_002046.7
Gene ID: 2597 R: CTCCACGACGTACTCAGCG

2 Ki-67 F: TCCTTTGGTGGGCACCTAAGACCTG 156 >NM 002417.5
Gene ID: 4288 R: TGATGGTTGAGGTCGTTCCTTGATG

3 Bcel2 F: GATAACGGAGGCTGGGATGC 165 >NM_000633.3
Gene ID: 596 R: GCAGGCATGTTGACTTCACTTG

4 Bax F: GGAGCGGCGGTGATGGAC 113 >NM_001291428.2
Gene ID: 581 R: CGATCCTGGATGAAACCCTGAAG

* Ki-67
0 2.5
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10436 o0
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PYESRVRORA S

Ungated FSC-H.SSC-H subsel
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P <0.01 ,ludo s p < 0.05 ,luio ¢ RT-qPCR 3467 (C

Ki-67 fold change

Percentage (%)
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SD
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G1 Mean =204
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Cell Cyck
Watson

RMS =298

Freq. G1 = 38.64
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FLA-H: P

RT-qPCR 5 (g ogipmghd 150 51 59057 gols 56T .0 Jgusr

o gjzs' Qir@ N
0 20 400 600 800 ‘I‘( WE ”\‘VJ‘ ";2! ]1;] ’10‘ Flow Cytometry analySIS
0K B Late Groups Mean Pvalue
o e apoptosis = SD
s s Standard  12.55 < 0.001
culture +£0.93
wils, Intervention 8.4 =+
(optimized) 343
culture
8 RT-q PCR analysis
iR . B Bcl2 Standard 1.14 +  0.025
culture 0.09

Intervention 1.48 =+
(optimized) 0.14
culture
Bax Standard 0.10 + 0.014
culture 0.06
Intervention  0.05+
(optimized) 0.03
culture
Abbreviation: Bcl2: B-cell lymphoma 2, Bax: Bcl-2-
associated X-protein
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ABSTRACT:

Introduction: Conventional karyotyping (CK) fundamentally relies on a sufficient quantity of viable and
highly proliferative cells, a requirement that frequently leads to culture failure—particularly under
conditions of reduced cellularity due to physiological or pathological lymphopenia. In such cases,
inadequate cell interactions and suboptimal proliferation within the culture medium compromise diagnostic
yield. This study investigated the impact of Conditioning Media (CM) on cell survival, proliferation, and
apoptosis in lymphopenic samples.

Methods: To closely emulate in vivo microenvironmental conditions, CM was employed to optimize the
in vitro culture system. Data were obtained through mitotic index (MI) assessments, proliferation assays,
and apoptosis analyses, supplemented by RT-qPCR to examine dynamic changes in gene expression
associated with cell cycle regulation and survival pathways.

Results: The incorporation of CM into the culture system significantly improved culture success rates. This
was demonstrated by enhanced cell survival, increased mitotic indices, elevated Ki-67 expression—
indicative of heightened proliferative activity—and a pronounced progression into the S phase of the cell
cycle. Concurrently, a marked reduction in apoptosis was observed, suggesting improved cellular viability
and resilience.

Conclusion: Our findings support the integration of CM into standard culture protocols to improve growth
conditions, particularly in specimens with low cell counts or limited proliferative capacity—factors that
traditionally impede successful karyotypic analysis. These improvements highlight the transformative
potential of CM in refining CK methodologies, thereby broadening their reliability and applicability in
clinical genetic diagnostics.
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