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Separation and forensic identification of sperm from cell
mixtures using anti-hL CN6 monoclonal antibody coupled
magnetic beads

Jiong Chen, Wei Feng, and Fei Zhan

Department of Forensic Biology, Henan University of Science and Technology, Luoyang 471023, Henan, China

Abstract: Human lipocain 6 (hLCNG6) is an epididymis-specific secretory protein. It binds to sperm and plays important role in
sperm maturation. To explore the feasbility for isolating spermatozoa from mixed cells using anti-hLCN6 monoclonal
antibody-conjugated immunomagnetic beads (anti-hLCN6 IMBs) and establish a new method for the separation of sperms from mixed
stains, 2 sets of 30 cases of cell mixture suspensions and stains containing different proportions of sperm and epithelia cells were
prepared. Biotin-labeled anti-hL CN6 monoclona antibody (mAb) was incubated with the cell mixtures, and the spermatozoa were then
isolated with avidin-coated IMBs. Sperm DNA was extracted and anayzed by PCR-STR typing. Differential lysis was also conducted to
compare the effect of the two different isolation methods. The dissociation constant (Kq) of anti-hLCN6 mAb was 3.47x10~° mol/L
measured by ELISA. Western blotting and immunofluorescence assays showed that hLCN6 was detectable on sperm cells and mainly
located on the post-acrosomal region of the sperm head, but not in epithelia cells. Anti-hLCN6 IMBs could capture and separate the
sperm cells successfully. Microscopic observation showed that the IMBs could bind to the head of sperm specifically. The success rate of
STR typing (more than 13 STR loci, RFU>200) was 90% when the number of sperm cells was 10%mL and 100% when the sperm cells
number was equal to or more than 10¥mL. When the number of sperm cells was 10%mL, 10¥mL and 10%mL in mixed stain samples,
the success rate of STR typing were 40%, 90% and 100%, respectively. Taken together, the anti-hLCN6 immunomagnetic beads (IMB)
method described here could be effective for the isolation of sperm from mixed cells, and the success rate was higher than that of the
traditional differential lysis strategy. IMB sorting is a simple and efficient method for the separation of sperms from sperm and epithedlia
cell mixture, and can be utilized as a supplementary method for forensic mixture samples analysisin sexua assault cases.

Keywords: hLCNG6, immunomagnetic beads, mixed stain, sperm cell, PCR-STR
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33 Affinity assay of anti-hLCN6 mAb
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Fig. 1 Affinity assay of anti-hLCN6 mAb.
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Fig. 2 Western blotting analysis of hLCN6 expression
in spermatozoa and buccal epithelial cells. 1. buccal
epithelial cells; 2: spermatozoa.
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Fig. 3 Immunofluorescence analysis of anti-hLCN6
mADb staining in sperm cells. (A) Immunofluorescent
staining of spermatozoa with anti-hLCN6 mAb. (B)
Control immunofluorescent staining of spermatozoa with
normal mouse 1gG. (C, D) Sperm cells observed under a
light microscope.
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Fig. 4 Optica microscopy image for intact (A) and tail-lost
sperm cell (B) captured by anti-hLCN6 IMBs (400x).

~

Mo

10 um

25 IMBAEMERHMBENS ST DNA 78
S MIF

7RI anti-hLCN6 IMBs 73 B5kS T-HURICR
MRS, W& T —FRIURIE AR - 240
MR A BRI A BE, 51 IMB 3122 5 247
PXTRE L P AR AT 2B i, SR IBORS 5~ DNA
JE 4T PCR-STR /KGR, Geit &5 RIL%E 1. 4
RA MRS T8 10%mL iF, 10 FES
9 PRI 3B, B AEK 90%, T 22 S AL 12
Sy RIS ZAR 40%, & HAT & 25 (P<0.05,
K5, % 1). ¥TauEsch 10YmL i 10%mL i,



B E/hLCN6 BRERFERARHKATRAARTEFHNIBESEEREE

155

A 400

200 ‘ I

x_.\_‘u'._u LA

I
Nl

JJIJ

JLA

0 101113 15
800 - l
600 !

400 | Ir

200

3031

91011

||

1012

1000 |
800 |
600 | l

400 |
200 ¢

SR

891112

20 24

17 19

200 |

300 | ’
100 | |

1517

B 6000 ! |
4000 |
2000 |

6000 |
4000 | ,
2000 : ; |

8 000 | -
6000 |
4000 | |

2000 | |
' ML

14152 17
6000 f }

4000 |
2000 | |

Xy 11

5 RAMBEBRTHETIERN STR TEKMUER

Fig. 5 STR typing of spermatozoa isolated from mixed cell suspensions. Sperm cells were separated with common
differential lysis (A) and anti-hLCN6 mAb IMBs-based method (B). Female epithelial cell and sperm concentrations

were 10%/mL and 10°/mL, respectively.
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®1 TRBTFHRNOERERETHET DNA 89 STR REEK

Table 1 Number of STR loci successfully amplified from cell mixture suspensions with different sperm cells

number

Anti-hLCN6 IMBs

Differential lysis

Sperm concentration

16 15 14 <13 16 15 14 13 <13
10%/mL 2 2 2 1 0 1 1 2 6
10*/mL 9 0

10%/mL 10 0 0 0 8 1 1 0 0

F2 TEETFHHELE ST F DNA 89 STR ERFE ES H
Table 2 Number of STR loci successfully amplified from simulated mixed stains with different sperm cells

number

Anti-hLCN6 IMBs

Differential lysis

Sperm concentration

16 15 14 <13 16 15 14 13 <13
10%/mL 0 0
10Y/mL 1
10°/mL 10 0 6 2 0

3 Wik
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