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To the Editor,

As a part of the contact activation system, prekallikrein (PK)
is not associated with an increased bleeding tendency but
connected with thrombosis and hypertension [1,2]. Patients
with PK deficiency do not experience bleeding, but they typically
exhibit an isolated and significantly prolonged activated
partial thromboplastin time (aPTT) depending on the degree of
deficiency, while their other coagulation indices remain within
the normal range [3].

Herein, we reported a case of hereditary PK deficiency resulting
from a homozygous mutation in the KLKBT gene. The proband,
a 29-year-old Chinese female, was presented to our hospital
with Hoshimoto's thyroiditis. There was no history of bleeding
or thromboembolic events and abnormal liver and kidney
functions. Remarkably, her mother and father were first cousins.
The preoperative coagulation test revealed a prolonged aPTT of
112.1 s, which was corrected with mixing studies. However, her
clotting activity of coagulation factors VIII, IX, XI, and XII all fall
within the normal range. Based on these findings, PK or high-
molecular-weight kininogen (HMWK) deficiency was strongly
suspected. Subsequent analysis of PK and HMWK activities
confirmed a significant reduction in PK activity.

With informed consent, blood samples were taken from the
family members of the proband to analyze their coagulation
indices. The results revealed that both the proband and her
brother had PK activity below 1% and significantly prolonged
aPTT. Apart from her grandfather and husband, the other family
members showed a decrease of varying degrees in their PK
activity but normal aPTT (Table 1). This observation aligns with
the autosomal recessive nature of hereditary PK deficiency, as
heterozygous individuals do not exhibit prolonged aPTT [4].
Next, all the exons and flanking regions of the KLKBT genes were
amplified and directly sequenced. We identified a homozygous
mutation ¢.417_418insCATTCTTA (p.Arg140Hisfs*3) in exon 5 of
the KLKB1 gene in the proband and her brother. Additionally,
we found a heterozygous p.Arg140Hisfs*3 mutation in her
two grandmothers, mother, father, sister, and son (Figure 1).
The transcript and peptide numbers we used in this paper are
NM_000892.5 and NP_000883.2, respectively.

The p.Arg140Hisfs*3 mutation was predicted to be "Disease-
causing” by Mutation Taster. This mutation would lead to the
termination of PK protein at p.Thr142. Consequently, the final
mature PK protein was estimated to have only 122 amino
acid residues (the first 19 amino acids being a signal peptide).

Table 1. Phenotypes and genotypes of the hereditary PK deficiency family. |

Patient FVIII:C FIX:C FXI:C HMWK p.Arg140Hisfs3
(%) (%) (%) (%)
Grandmother (I1) 13.5 39.3 109 91 89 79 33.1 85.6 Heterozygous
Grandmother (I1) 12.6 40.2 92 82 120 77 29.5 88.7 Heterozygous
Grandfather (I1,) 14.3 37.7 128 79 94 88 96.5 99.8 Wild type
Father (III,) 13.5 31.9 90 121 12 100 425 83.4 Heterozygous
Mother (I11,) 14.7 34.1 89 125 108 107 43.6 98.6 Heterozygous
Husband (IVW] 13.6 38.8 114 99 120 99 94.2 97.9 Wild type
Proband (IV,) 12.5 121 137 12 103 98 <1 89.8 Homozygous
Sister (IV) 12.8 35.4 129 107 91 95 379 82.1 Heterozygous
Brother (IV,) 1.9 122.2 13 m 88 m <1 90.0 Homozygous
Son [V1) 14.0 33.7 130 109 123 94 33.6 99.1 Heterozygous
Reference range 11.5~14.8 29.0~43.0 80~134 72~136 | 84~122 72~114 80~120 | 80~120
aPTT: Activated partial thromboplastin time, PK: prekallikrein, HMWK: high-molecular-weight kininogen
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Figure 1. Family pedigree investigation, genetic sequencing
of KLKB1 ¢.417_418insCATTCTTA/p.(Arg140Hisfs*3) mutation.
(A) The family pedigree investigation. (B) Chromatogram of
DNA sequencing. (a) c.417_418insCATTCTTA/p.(Arg140Hisfs*3)

mutation sequence in exon 5 of the KLKBT gene; (b) The wild-
type sequence of exon 5 in the KLKB1 gene.

The presence of this truncated protein can be degraded by the
cellular defense mechanism [5].

Hereditary PK deficiency is a rare condition commonly caused
by homozygous or compound heterozygous mutations in the
KLKB1 gene. The Human Gene Mutation Database (HGMD,
https://www.hgmd.cf.ac.uk/docs/login.html) has collected only
14 cases of this condition, with only two reports in Chinese
individuals [6].

In conclusion, we have identified a homozygous p.Arg140Hisfs*3
mutation in the KLKB1 gene. This mutation has the potential
to disrupt the protein's spatial structure of the protein and
subsequently result in decreased PK activity. Nonetheless, the
specific pathogenic mechanism needs to be demonstrated by
expression study in vitro.
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