Supplementary Data
Subjects, materials, and methods. Patients with acute HTNV infection who were recruited from Tangdu Hospital of the Fourth Military Medical University (Xi’an, China) in the period from October 2009 to January 2011 were enrolled in this study (see Supplementary Table 1). The clinical diagnosis of HFRS was confirmed serologically by the detection of IgM and IgG antibodies for HTNV-NP. Plasma and serum samples were collected from 101 patients (78 male and 23 female subjects in the age range of 9-73 years) with HFRS aperiodically during hospitalization. All samples were frozen at −80°C until use. The study was approved by the Institutional Review Board of the university, and all individuals provided written informed consent. 
  HFRS disease severity was classified on the basis of clinical and laboratory parameters used in the diagnostic criteria for HFRS in China [1] as (1) mild ,mild renal failure without an obvious oliguric stage; (2) moderate,obvious symptoms of uremia, effusion (bulbar conjunctiva), hemorrhage (skin and mucous membrane), and renal failure with a typical oliguric stage; (3) severe , severe uremia, effusion (bulbar conjunctiva and either peritoneum or pleura), hemorrhage (skin and mucous membrane), and renal failure with oliguria (urine output, 50–500 mL/day) for ≤5 days or anuria (urine output,＜50 mL/day) for≤2 days; and (4) critical, for those with ≥1 of the following symptoms during severe disease: refractory shock, visceral hemorrhage, heart failure, pulmonary edema, brain edema, severe secondary infection, and severe renal failure with either oliguria (urine output, 50–500 mL/day) for＞5 days, anuria (urine output, ＜50 mL/day) for ＞2 days, or a blood urea nitrogen level of＞42.84 mmol/L. For the purpose of this study, mild and moderate were considered to be one group, severe and critical were considered to be another group.
Virus RNA was extracted from the plasma samples of HFRS patients using PurelinkTM Viral RNA/DNA Kits (Invitrogen Life Technologies), according to the manufacturer's instructions. The SuperScript III Platinum One-Step Quantitative RT-PCR System kit (Invitrogen Life Technologies) was used for the real-time RT-PCR assay. The primers and probe were designed on the basis of the sequence alignment of the S segment of the HTNV standard strain 76-118 (NC_005218) and two hantaan virus strains obtained from Shaanxi Province: A16(AF288646.1) and 84FLi(AY017064). The following sequences produced by TaKaRa Biotechnology were used: forward primer, 5'-TACAGAGGGAAATCAATGCC-3' (nucleotides at the S segment of hantaan virus strain 76-118: 56-75), backward primer, 5'-TGTTCAACTCATCTGGATCCTT-3'(nucleotides 136-157), and probe, 5'-(FAM)ATCCCTCACCTTCTGCCTGGCTATC (TAMRA)-3'(nucleotides 93-117). The synthetic S segment of standard strain 76-118 RNA transcript was used as the quantitative calibrator, produced as described by Magnus et al. [2]. The external standard was the culture supernatant of Vero E6 cells infected with HTNV 76-118, quantified by the synthetic quantitative calibrators. For each experiment, one aliquot of calibrated 76-118 standard was extracted parallel with the clinical samples and serially diluted (with ten-fold dilutions) in concentrations ranging from 10.56 to 3.56 log10 copies/mL.
TaqMan RT-PCR reactions were performed in a 25µl final reaction volume containing 0.5µl SuperScript™ III RT/ Platinum® Taq Mix, 12.5µl 2×reaction Mix, 200 nmol/L of each primer, 200 nmol/L of pd(N)6 random hexamer, 100 nmol/L of probe, 3µl RNA template, and 7.25µl DEPC water. Thermal cycling was performed in C1000TM Thermal Cycler (Bio-Rad laboratories) as follows: 42°C for 15 min, 95°C for 2 min, and 50 cycles of 15 s at 95°C, 30 s at 53°C, and 30 s at 72°C. Fluorescence was read out in the 72 °C step of the final segment of every cycling program. 76-118 strain extract and DEPC water were used as positive and negative controls, respectively. Triplicate assays were performed for each sample. The specificity of the assay was tested against other four frequent viruses, namely, HBV, HCV, influenza, and Seoul viruses. The analysis was performed by Bio-Rad CFX managed software. It was observed that all standard curves produced a -0.990 or better correlation coefficient between the log of the quantity of template loaded and the threshold cycle number. Viral load of the not detectable sample was recorded as the median between the lower limit and zero.
  GST capture enzyme linked immunosorbent assay (ELISA) was performed for testing the titer of HTNV recombinant nucleocapsid protein (HTNV-rNP) specific IgG and IgM in the serum samples of patients. Briefly, the pGEX-4T1-GST-rNP expression vector was transformed into Escherichia coli strain BL21 and the GST-NP fusion protein was routinely expressed as previously described [3]. The GST-NP fusion protein was further purified with the High-affinity GST Resin kit (GenScript Corporation, USA), and then concentrated and buffer-changed by Centricon (Millipore, USA) to PBS. The purification and concentration of the GST-NP fusion protein were analyzed by SDS-PAGE. 96-well microtiter plates were coated with 100 µl coating buffer (0.1 M NaHCO3, pH 9.5) containing 5 µg/ml of anti-GST monoclonal antibody (mAb) prepared previously[4] overnight at 4℃. The plates were washed with PBS-T (0.1% Tween-20 in PBS) for 3 times, and then incubated with 3µg/ml GST-NP fusion protein in 100 µl antibody diluent buffer (3% fetal bovine serum in PBS-T) for 1 h at 37℃. After 3 washes with PBS-T, PBS-T containing 10% fetal bovine serum was added to block unsaturated binding sites for 2 h at 37℃. The plates were washed as described above. The 100 µl series diluted (diluted in antibody diluent buffer from 1:800 to 1:25600) HFRS serum samples were added and the plates were incubated for 2 h at 37℃. After 3 washes as described above, horseradish peroxidase (HRP)-conjugated mouse anti-human IgG (HB43, ATCC) at a dilution of 1/400 or HRP-conjugated mouse anti-human IgM (HB57, ATCC) at a dilution of 1/200 was added. The plates were then incubated for 1 h at 37℃. After washing with PBS-T for 3 times, the colors were developed by adding 2, 2' – Azinobis - (3 - ethylbenzthiazoline - 6- sulphonate) (ABTS) substrate (100µl/well). Absorbance at 405 nm was measured using Bio Rad 550 reader (Bio-Rad laboratories). The specific reactivity was defined as the ratio of (OD values from HFRS serum samples – OD values from Blank wells) to (OD values from health people serum samples – OD values from Blank wells), which was higher than 2.1, and the OD values from HFRS serum samples were greater than 0.1.
  Statistical analysis was performed using SPSS statistical software, version 12.0. Virus loads were converted to log10 values. The significance of the differences between the groups was determined by the Mann-Whitney U test. The relationship between viral load and the laboratory parameters was evaluated using the rank correlation test. P values of <0.05 were considered statistically significant and bonferroni correction was used when necessary.
Results. As a previous study on Puumala virus had reported an increase in antibody response coupled with a decrease in Puumala virus viremia[2], the relationship between HTNV viral load in febrile/hypotensive samples and titers of HTNV-NP specific IgM and IgG was also investigated using a GST capture ELISA method. The patients were divided into three groups according to their peak value of titers of IgM or IgG in serum samples collected at different time points during the disease course (≥1:25600, 1:12800,and ≤1:6400). It was found that regardless of when IgM or IgG was reached, the differences of viral loads between these groups were not statistically significant (see Supplementary Figure 1).
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Figure legend：

Supplementary Table 1. Demographic and clinical characteristics of 101 patients 198 samples with HTNV infection.
Supplementary Figure 1. Relationship between HTNV viral load in plasma from patients in febrile/hypotensive stage and the peak value of titers of HTNV-NP specific IgM, Date were obtained from 33 samples. (A) and IgG, Date were obtained from 33 samples. (B). Viral load of the not detectable samples was recorded as the median between the lower limit and zero. The significance of the differences between the groups was determined by the Mann-Whitney U test. P values of <0.05 were considered statistically significant.
