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(p.111S) . JEilEd KK Z2 W53 A A AE A TRIRE E Y NIK 20 B 3 P ARG , e r PRFL 3[R & SH2D 1A 3 [H]
RAF R F HLH A EE H 45 28 L R R 1 A5 5 I B A M35 £k 20 F AH G B 1 (SAP) Rk K R B,
UNC13D 5 [F 58748 ek B 5 HAEAE 58 M [F] 58738 5 B 4¢3 A B At B DR T fiE (CD107a 3235 )
WEWAL. &t R R EEFE A R R S e F A hr i X2 Wi R k t: HLH B SR S, 3%
BARAF I — Sk, o bt G 2= HE b VR S — R s s i Al 3 B2, T ok S5 M HLH Y A2
PR TR

(8] Ruk; RN  rEEdets;  RAMKU AL a2, v mauiar:; 2

EETH Ata B AR =34 (7132087) ; E R A ARl =3 475 122 3L 4 (81401627) ; 1 #l I
2R B4 (1 & 2014-4-2025) s b m iR i #RR (5.5 H (2151100004015172) ; b at i Bb 2 i i [
AR H 5% (2131100006813041) ; Jb 3 T 0 75 A A% B0 H (2013D003034000017 ) 5 4% T % B LA
Ja 8134 (yyqdkt2015-9)

The significance of pedigree genetic screening and rapid immunological parameters in the diagnosis
of primary hemophagocytic lymphohistiocytosis Zhang Jia, Wang Yini, Wang Jingshi, Wu Lin, Wei Na,
Fu Li, Gao Zhuo, Chen Jianhang, Pei Ruijun, Wang Zhao. Department of Hematology, Beijing Friendship
Hospital, Capital Medical University, Beijing 100050, China
Corresponding author: Wang Zhao, Email: zhaowww263@yahoo.com

[Abstract] Objective To investigate the significance of pedigree genetic screening and rapid
immunological parameters in the diagnosis of primary hemophagocytic lymphohistiocytosis (HLH).
Methods Four cases of primary HLH patients with PRF1, UNC13D and SH2D1A gene mutations were
conducted pedigree investigation, including family genetic screening and detections of immunological
parameters (NK cell activity, CD107a degranulation and expression of HLH related defective protein), to
evaluate the significance of these different indicators in the diagnosis of primary HLH and explore their
correlations. Results The DNA mutations of the four families included missense mutation ¢.T172C
(p.S58P) and non- frameshift deletions ¢.1083_1094del (p.361_365del), missense mutation ¢.C1349T
(p.T450M) and frameshift mutation ¢.1090_1091delCT (p.T364fsX93) in PRF1 gene, missense mutation
€.G2588A(p.G863D) in UNC13D gene and hemizygous mutation ¢.32T>G(p.I111S) in SH2D1A gene. The
patients and their family members presented decreased NK cell activities. Individuals who carried
mutations of PRF1 gene and SH2D1A gene showed low expression of perforin (PRF1) and signaling
lymphocytic activation molecule associated protein (SAP). And the patient with UNC13D gene mutation
and his family member with identical mutation showed significant reducing cytotoxic degranulation
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function (expression of CD107a). Conclusion Pedigree genetic screening and rapid detection of
immunological parameters might play an important role in the diagnosis of primary HLH, and both of them
had good consistency. As an efficient detection means, the rapid immunological detection indicators would
provide reliable basis for the early diagnosis of the primary HLH.
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Possibly damaging (0.453<PolyPhen 2 HDIV<
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AR TE B R 2 B 2278, 41 ) R i 578 €. T172C
(p.S58P) FHEHELE R A 515 ¢.1083_1094del (p.361_
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dbSNP %5 4 72 rpfe 5% o L g L %8 A €. T172C
(p.S58P) v i SIFT Fl{E 4 0.1 (T) , /R R AL H
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A AT SN R FA DI REE B . 5K R AT 28 Sanger

R AP L2

DU E S PR A G AR i 349 43 IR IE T ACBERUTT , 48
UEH AT Bk 45 A 5 7 AS [ 28 A8 0 4 (3R 2) , Kk
s R TIE R 53 A B A RO I 2 7R 2 AR AT T AN B
JRPE R AN R F R B AR AN TR FR FE NK 2
WG RS S AL R B R IA KT TR (£ 2) , &K
F IOk B R IEH .

2. PRFIEARR 2. JikE#H , & ,2 % ,PRFL A
RIAEAE S 2 22 5 A8, 43 i o i L9878 ¢.C1349T
(p.T450M) Fil HE 42 % % 28 4% ¢.1090_1091delCT
(p.T364fsX93) ( & 1, & 1B) , H o % 48 i A%
¢.C1349T (p.T450M) 7E doSNP %4 4 b B2 A Wit
ID 5 rs189650890, SIFT il #lll {7 0.01 (D) , Poly-
Phen2 il {# >4 0.982 (D) , ¥4 7~ 1% 2 4% 1] REKZ M
HEAfe, A FREA, IR R 25 HLH 20k A
KCHRHRIE ™, Z8 R WA 28 Sanger U7 IE S5 I A
PN ARL S35 43 IR IR T AR, Seiik & S
AL BB A AN R AR E NK 20 M35 PR AR b 28 FL K 4
FkE FRE(FR2),

3. UNC13D RAZEZX R : Bk, 5,52 %,
UNC13D #: (A 17 78 4 & 45 X % 4° c.G2588A
(p.G863D) (£ 1.[E11C) , % ZAE v i 7F dbSNP £idi
FER E A IS, 1D 5 15140184929, SIFT i {E Ky
0.02 (D), PolyPhen2 fiiilli{& 27 1.000(D) , ¥J4& 7~ 1%
KA BEZ R FITIRE, WA FRL, RRWESR
Sanger M JFESE , JEiEH A2 ML T 8 G 2878
(BEEARBESE MK R VLA, e 32 4l & 2R A8 4y
FAVR T2 A R A ISR ) | Je il M b A7 7E
SRR Ll G5 L RAE R KL . 2R
JEUE B Ik 240 e 75 i 90k D) g (CD107a #35) ¥
FETER BRI (£ 3) o KSR EB J 7 DNA

CRA MR E L AL

. o s SIFT PolyPhen2
s FEREZAR B ID5 SRR RARHAY —" "
1 PRF1 Exon2 ¢.T172C (p.S58P) 5 LA 0.10 0.669
ey
PRF1 Exon3 €.1083_1094del EHESRAL I 57
(p.361_365del) =E
2 PRF1 Exon3 rs189650890 ¢.C1349T (p.T450M) 5 X GAR 0.01 0.982
AE
PRF1 Exon3 ¢.1090_1091delCT HEZRRZ 5 AR
(p.T364fsX93) mE
3 UNC13D Exon27  rs140184929 ¢.G2588A (p.G863D) A 0.02 1.000
gy
4 SH2D1A Exonl €.T32G (p.111S) 5 AR 0 0.992
FEF
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A:KFH 1 (PRFIRAE);B: K% 2 (PRFLRAE);C: K % 3 (UNCL3D %7 ) ;D: K&K 4 (SH2D1A ZRAF)
Bl 400 RV ANIELE S B E & RIS

Fz2 Wi PRFL ALK R A A AR 45

- R AR 2 CTL-ZLEEA NK-ZEfLEE M NK £ 36 1
XA AT R (%) (%) (%)
&1
IEHE XTI L - - 31.07 82.45 15.78
IEHXHIE 2 - - 31.61 80.33 17.35
SEIEH ¢.T172C ¢.1083_1094del 6.66 6.93 10.74
AL c.T172C - 9.75 54.32 12.29
% - ¢.1083_1094del 15.31 55.60 12.58
KiH - ¢.1083_1094del 26.29 57.96 13.78
ZH ¢.T172C - 17.50 68.04 12.41
KHR2
IEH R - - 34.35 82.13 16.54
i c.C1349T ¢.1090_1091delCT 0.16 0.31 9.90
3 c.C1349T - 17.91 86.16 13.03
R - ¢.1090_1091delCT 31.82 43.87 10.28

1 NK RGP E 22 {1 15.11%~26.91%

oM 2.0x20°8% UL /ml i H ik Sk BH A

4. SH2DIARAEZ R ek # , 5,32 % X-i%
M A 25 A E 15 (XLP-1) , SH2D1A KL 24
FRAE,c.32T>G (p.I11S) (F 1. E 1D), %A H
HIF i A B dbSNP £tk USSR, SIFT filili{E 4 0 (D),

PolyPhen2 il iili {1 4 0.992 (D) , ¥4 /R 1% 575 1] fig
SR I UI6E, WA FH A, R SEiE EB k5
DNA E 1k 8.8x10°F% Dl /ml, 5 & 45 £ Sanger il
JPUESE, Sk AR SRR TR 5%, 347 Mulh 3
I A R BOR AL, 53 %R R ST AH e
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RSB, SEIEE AMILAC 30 2 % F i, HARBE R
AN e UE A AN (R AL T, 1 %) 5 = F 1 &
9, FERARAL, ABE LB PNBET . SH2D1A F [H 2ty
HHICE IR R |, JEiE % SAP 2 I kK P 3
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F3  HAANAAK N UNCL3D % 45 5 & CD107a %35 X

NK 4 i i
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RREXF B 55 1 2% 1T, T HILH 955 175 320 8 U8 | i IR
Y7 IS HLAS T SiE 158, DA b I A O e 75 B A 3 PR ARG
) S8 N B LA G B2 T B IR R 2 W KT ]
B BT S A R L

ke, A AR AR Sy 4 I & M HLH
PTRE Tk AR R N A €T LR R R 2R AL 2K
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