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Prenatal diagnosis of human fetal Rh blood group by
heminested-PCR
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Abstract

Background: The rhesus blood group antigen system is important in
transfusion and clinical medicine, being involved in hemolytic disease
of the newborn, transfusion reactions and autoimmune hemolytic
anemia. Despite the widespread use of rhesus immunoglobulin

prophylaxis in rhesus D (RhD)-negative mothers, rhesus immunization
* Correspondence author, still occurs. Knowledge of the RhD status of the fetus is important in
Address: Institute for Genetic the clinical management, because no further diagnosis or therapeutic
Engineering & Biotechnology, procedures are necessary if the fetus is RhD-negative. RhD antigen can
P-0 Box: 14155-6343, be detected using a sensitive PCR-based assay. It was shown that RhD

Tehran, IR Iran. RS
E-mail: ghah@nrcgeb.ac.ir negative individuals lack the RhD gene.

Methods: We obtained 5ml blood samples from thirty eight RhD

positive and negative blood donors, as controls and forty chorionic
villus samples (CVS) from pregnant women at § to 12 weeks of
gestation.

DNA was extracted from CVS by standard salting out and blood DNA
was extracted by boiling procedure. DNA amplification (heminested-
PCR) was carried out with appropriate primers.

Results: PCR products were analyzed on an agarose gel. RhD gene
determined in all CV samples.

Keywords: Hemolytic disease of the newborn (HDN), RhD gene,
heminested-PCR, chorionic villus sampling (CVS).

REFERNCES:

1. Kerlinsk YY, Kuliev A. Preimplantation Genetic Diagnosis. USA, Parthenon Publishing group Inc.
2000 Pp:1-12.

2. Kerzin- Storrar L. Genetic Counseling and molecular testing, methods in molecular medicine:
Molecular diagnosis of genetic disease. USA, Human Press. 1996 Pp:12-47.

3. Sybert VP, Holbrook KA. Prenatal diagnosis and screening. Dermatologic Clinics. 1987;5(1):17-41.

4. Ahangari G, Zainali S, Ebrahimi M, et al. Analysis of fetal sex and RhD gene in fetal cells DNA from
maternal blood by polymerase chain reaction. Middle East Fertility Soci J. 2003;8(3):263-8.

5. LoY, Bowell PJ, Selinger M, et al. Prenatal determination of fetal RhD status by analysis of prepheral
blood of Rhesus negative mothers. Annals New York Academy of science, USA. 1993; 22-8.

6. Le van Km C, Mouro I, Cherif- Zahar B, et al. Molecular Cloning and primary structure of the human
blood group RhD. Proc Natl Acad Sci, USA. 1992;89:1925-9.

7. Lighten AD, Overton TG, Sepulveda W, et al. Accuracy of Prenatal determination of RhD type status
by polymerase chain reaction with amniotic cells. Am J Obstet Gynecol. 1995;173(4):1182-5.



\f

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

WWAY s o) o)lad OF Jlo o8558 sls Lo aloea

Escudero T, Lee M, Carrel D, et al. Current awareness. Prenatal Diagn. 2000;20(7):603-9.

Sambrook J, Fitsch EF, Maniatis T. Molecular Cloning. A Laboratory Manual. 2" Ed. Cold Spring
Harbor Laboratory Press, USA. 1989.

Chavez GF, Mulinare J, Edmonds LD. Epidemiology of RhD hemolytic disease of the new born in
the united states. JAMA. 1991;265:3270-4.

Chakravaty A. Prenatal diagnosis and therapy: International conference on prenatal diagnosis of
genetic disorders. 1996;1:23.

Van den Veyer IB, Chon SS, Cota J, et al. Single cell analysis of the RhD blood type for use in
preimplantation diagnosis in the prevention of severe hemolytic disease of the new born. Am J Obstet
Gynecol. 1995;172:533-40.

Bennett PR, Le van Kim C, Colin Y, et al. Prenatal determination of fetal RhD type by DNA
amplification. New Engl J Med. 1993;329:607-10.

Legler TJ, Mass JH, Kohler M, et al. RhD sequencing: a new toll for decision making on transfusion
therapy and provision of Rh prophylaxis. Transfus Med. 2001;11(5):383-8.

Rossiter JP, Blekemore KJ, Kickler TS, et al. The use of polymerase chain reaction to determine fetal
RhD status. Am J Gynecol. 1994;171:1047-51.

Aubin JT, Le van Kim C, Mouro I, et al. Specificity and sensitivity of RhD genotyping methods by
PCR-based DNA amplification. Bri ] Hematol. 1997;98:356-64.

Cotorruelo C, Biondi C. Garia Borras S, et al. Early detection of RhD status in pregnancies at risk of
hemolytic disease of the newborn. Clin Exp Med. 2002;29(2):77-81.

Maaskant-Vanwijk PA, Faas BH, De Ruijter JA. Genotyping of RhD by multiplex polymerase chain
reaction analysis of six RhD specific exon. Transfusion. 1998;38:1015-21.

Avent ND, Liu W, Warner KM. Immunochemical analysis of the human erythrocyte Rh polypeptides.
J Bio Chem. 1996;271(14):233-9.



